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FOREWORD :

The horticuiture sector has emerged as economically rewarding and most viable option
in diversification of agriculture. It offers a wide variety of erops suitable for cultivation under
difterent agro-climatic conditions and terrain with possibility of multi-tier cropping svstem
thus enkancing the retems per unit of land area. generating employment and providing food
and nutritional security. The shift in the dietary patterns with preference to horticulture
products. has resulted in increasing demand for intensification of efforts for the development
of the sector. In economic terms. the horticulture sector contributes 24.5% to GDP ot agriculture
from less than 8.5 per cent of cultivated area. '

The Ministry of Agriculture has been according very high priority for the development
of horticulture in the country with its focused programme since the VI Plan. Efforts have
resulted in increased production and preductivity of fruits. vegetables. root and tuber crops.
mushroom, floriculture. medicinal & aromatic plants. coconut. cashewnut. cocoa ete. and
their period of availability has increased. Technological infusion and programmes for -
infrastructural support have created a good impact. and a tavourable environment for private
sector investment has been created. In the global scenario India has acquired an enviable first
position in the production of a number of products like mango, banana. cashewnut, cauliflower.

coconut and a variety of spices and continue to have major share in global trade of spices and
cashewnut,

The horticulture sector. however, is still in the transition stage. where the development
of technology starting from production of planting material 10 value addition of produce is

(i




i Xperiences
" taking place at an accelerated pace. The past exp

" The last NHC held on 16-17 November. 2001 provided oppertunity to

have resulted in prioritizing the

i itterenti or. Wi idea of
programmes and its implementation in a regionally difterentiated manner. With the 1 -
" : i ; of abreast wi

keeping the policy planners, scientists and the implementers of the prf)gram m.es abrea ;
. , ational Horticulture Conference (NHC} is organized each year.

> ments. N ! _ ‘
el e discuss various 1ssues

] i gl address some
onfronting the development of the horticulture sector and develop strategies to add
[ Ly

i ity fi lewi d i grammes
- of the issues. The Conference provided opportunity for reviewing the on going progrs

i i issues of i : the
of development in the country besides discussing the issues ot importance. Based on

deliberations. | am happy to note that. a book entitled *Approaches tor Sustaln.atl)le
: Development of Horticulture” has been brought out for wider dissemination. The articles

contained in the book are of relevance for shaping the future develc;p‘ment ofhorticu.]u}.re for
ushering a Golden Revolution. | compliment Dr. H.P. Singh. HOFIICllllllrfE F‘omm:s{;tone;
Shri J.P.yNegi, Managing Director. National Horticulture Board fmd_Dr. Jos.e C. Samuel. :?u _t
C ommissioner and their collegues for bringing out this publication which sha!l‘ beb(i. g::.ea
interest for all those who are interested in development ofhorti‘cnlru.re. l am %ure this pu lr':a ion
will serve as reference book for sustainable development of horticulture in the country. -
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J.N.L. Srivastava

Date: 20th June, 2002
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- PREFACE

In the overall scenario of agricultural development. horticulture sector has a prominent
place. as it contributes 24.5% of GDP in agriculture from 8.5% area and provides vast options
for diversification. Initiation of etforts towards the planned development of horticulture in
the Nineties by the Government has created ample awareness among the farmers about the
positive role of horticulture in increasing returns per unit of area. providing on-farm and ex-
farm livelihood and over all nutritional security. Tech nological infusion coupled with financial
assistance has led to increased private sector investment in horticulture. We are passing through
transition phase in development of horticulture and the growth achieved in the past has to be
sustained.

Despite the favourable agroclimatic conditions. vast resources of manpower and
infrastructure for research and development. the extsting potential for horticulture has not
been hamessed. Challenges ahead are much more to achieve the target of 265 mitlion tonnes
of horticulture produce with shrinking land and water resources. The challenges have further
compounded i liberalized economy which needs to be converted into opportunity. The efforts
have been successtul in heralding a Gelden Revolution. which needs to be sustained.

To deliberate on emerging issues. the Division of Horticulture has been organising
National Horticulture Conference annually with the aim to develop strategies for achieving
an accelerated growth in the horticulture sector commensurating with the demands of produce
and meet the aspiration of the farmers. The National Horticulture Conference 2001 which
was organised on 16-17 November 2001 provided us a wealth of information through
presentation by Resource Speakers of renown. Essentiallyv. the documentation of such valuable
information is needed. In this book entitled "dpprouches Jor Sustainable Development of
Horticulture', efforts have been made to compile and edit the information together. This
publication is intended to disseminate the knowiedge highlighting the advances made in
ditferent sectors of horticultural development. The Book has covered several aspects like
research, development. export. WTO issues. crop related issues. guality standard. horticuiture
programmes, etc. and is expected to be of much help for all those interested in horticulture.

We take this opportunity to express our gratitude to Shri J.N.L. Srivastava, Secretary
(A&C), who has been a constant source of inspiration for the development of horticulture.
Our thanks are also due to Shri Hemendra Kumar, Special Secretary (A&C) who has been
providing consistent guidance in planning and execution of programmes. We are equally
indebted to all the Expents for their valuable contribution to bring out this book. Finally we

EXpress our gratetulness to all those who have, directly or indirectly, helped in bringing eut
this publication.

27th June 2002. EDITORS
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APPROACHES FOR SUSTAINABLE GOLDEN REVOLUTION
— THRUST DURING TENTH PLAN

H.P. Singh* and K.L. Chadha**

Role of herticulture in improving productivity of land, generating employments, imprm}'ing eco-
nomic conditions of farmers and entrepreneurs, enhancing exports and above all providing
nutritional security to the people, has been well established. Horticulture sector comprises a wide
variety of commodities like fruits. vegetables. roots and tubers. mushrooms. Howers. medical and
aromatic plants, cashewnut, coconut. etc. This sector has emerged as a promising area for diversification
in agriculture on account of high income generation per unit area and environment-friendly production
systems besides providing better employment opportunity. The Government of India accorded high
priority for the development of this sector, particularly since the Eighth Plan when the outlay for its
developmental programmes was stepped up by mare than 40 times from 24 crores during Seventh Plan
to 1.000 crores in Eighth Plan. The impact of this investment has been visible in terms of increased
production and productivity of horticultural crops. India has emerged as world leader in production of
mango and banana: and is the second largest producer of fruits and vegetables. Besides, India has
maintained its dominance in the production of coconut, cashewnut and a number of spices, It offers not
only a wide range of aptions to the farmers for crop diversification. but also provides ample scope for
sustaining a large number of agro-industries, which generate huge employment opportunities. At present,
horticulture is contributing 24.5% of GDP from 8% land area. The rapid development in horticulture

sector in the past decade has been described as a Golden Revolution by the Union Agriculture Minister:

at the National Horticulture Board (NHB), Gurgaon in October, 2001. This adds to the responsibility
of the Nation to maintain the tempo and sustain the developmental efforts to meet the aspirations of
the farmers.

With the approach of the culmination of the Ninth Plan, the Planning Commission constituted
a Working Group on Horticulture for recommending the strategies for the development of horticulture
during the Tenth Plan. The Working Group in turn constituted 13 Sub-groups comprising more than
200 Members to address the issues relating to different sectors of horticulture. The recommendations
were presented before the Steering Committee of Planning Commission in June 2001. The
recommendations form the framework of horticultural development during the Tenth Plan to sustain
the Golden Revolution, along with approaches are presented.

RESEARCH AND DEVELOPMENT -

Horticultural development was at very low ebb till the Third Five- Year Plan and received meagre
atténtion even thereafter. However, the Plan investment in horticultural develepment increased
significantly since the Eighth Five- Year Plan which resulted in considerable strengthening of
horticultural development programmes in the country. The Plan allocation for research on horticulturat
crops by the [ndian Couneil of Agricultural Research (ICAR) was first made in Fourth Plan with a
modest allotment of Rs 34.8 million. This was enhanced to Rs 319.6, 1,102 and 2.130 million during

* “Hodticulture Commissioner, Department of Agriculture and Cooperation. Ministry of Agriculture: New Dethi 110001
** 1CAR National Peofessor (Hort. ), TART New Delhi

P =y e S g T



Approaches for Sustainable Development of Horticulture

.S'evemh, Eighth and Ninth Plans respectively. At present, about 10% of the total outlay for agricuitural
research made by the ICAR, is earmarked for horticulture research.

Approuches for Sustainalile Golden Revolution

Development Corporation (NCDC) and National Agricultural Cooperative Marketing Federation
{NAFED). :

Starting with a meagre financial allocation ot Rs 20.5 million for development inn Fourth Plan,
it rose to Rs 76.2 million in Fitth, Rs 146.4 million in Sixth, Rs 230 million in Seventh, Rs 10.000
+ million in Eighth (utilization Rs 7.890 million}y and Rs 14, 530.6 million in Ninth Plans (Fig.1).

PROGRAMME INTERVENTIONS DURING NINTH PLAN

The thrust of the programme in the Ministry of Agriculture during the Ninth Plan was on
improving the productivity of existing plantations through rejuvenation, plasticulture interventions,
beekeeping and post-harvest management. Emphasis was laid on production of quality planting material
as also on technology transfer. The schemes also provided opportunity for the promotion of new
techniques such as tissue-culture, micropropagation of planting materjal, drip irrigation, greenhouse

Research

(Rs. mitlion)
2,500 = e

2,000 cultivation. grading. packing and storage of the preduce, In tea, coffee and rubber, the thrust of
programmes was similar, with more orientation towards export. Their Commodity Boards also addressed
issues of research. .

1,500 In general, the programmes in the Ninth Plan were only approved during the later part of 1999-

2000. Thus, the existing programumes of Eightl Plan were continued. New initiatives fike Human Resource

1,000 Development, Integrated Development of Horticulture in Hill and Tribal Areas. Technology Mission
for Integrated Development of Horticulture in North-Eastern Region. etc. wete only initiated during
& tourth and last year of the Plan period. Overail impact of the programme in horticulture can be seen in
. 500 .. terms of increased production and productivity. However, there yas an overwhelming response to .|
NEA most of the progranumes implemented during Ninth Plan, and their impact is also visible in terms of
. o : improved infrastructural facilities, human resource development, improvement in production of quality
: products etc. '
. IVPlan VPlan —
; Development
16,000 i ]
: 14,000 ; :
-7, 12,000
. 10,000
= 8,000 )
6,000 £ : ke S
s000 CEEEECEEL Y
. 2,000 §
= , IVPlan VPlan VIPlan VHPlan VIIPlan IX Paln
%’ Fig. } Plan allocation for horticultural research and development
Bt
e i i i i ineh Plan was 61 times for ¢ e
" sesanch it s 554t i respect o deveopment progmas 4 B e e S S
gl_, research, 1 p prog : R . Shtuue cultivation in North-East. potentiol area for horticuliure development

+ In addition. the Ministry of Commerce has been promoting research. development and exports . :

- of cardamom and spices through Spices Board and fresh as well as value added agricultural products . Another feature of the programmes of Ninth Plan has been amalgamation of most of the
through Agricultural Processed Food Prducts Export Development Authority (APEDA)- |nd"f=°‘ schemes in horticulture with the Centrally Sponsored Scheme on Macro Management in Agriculture- .
otganizational support for horticultural development is also being provided by Natienal Cooperative H Supp]emematjon/Complementation of State Efforts through Work Plan, a rcgionally differentiated

I ad i L TR ST B T o e,y AR T A m.__.;ﬁ_hh___-_,_——_'ﬁ— s e e TS e e mbe S et Vet N Bt = zif




Approaches for Sustainable Development of Horticulture

approach . which gives flexibility to States. Since the scheme has hardly been run for a year under this
mode, its impact is yet to be assessed. However, one of the features which has been noted in the flow
of tunds from the Central Government 1o the State Finance Department, then to the Agriculture
Department, and lastly to the Horticulture Department is that, there is increase in intermtediaries and
further delay in availability of funds to implementing agencies. Further, many otf'the States have separate
Ministries for Agriculture and Horticulture. Under these circumstances. horticulture has not received
much focussed attention in many of the states. Thus it is imperative that the impact is assessed so that
the focus is not lost. Alternatively, it is advisable to have macro managemert mode applicable. if
essentially required, separately for horticulture.

[n North-Eastern region. to give a focussed attention to horticulture, the project on horticultural
development has been taken up as Technology Mission under which all the issues on horticultural
development in the region has been addressed. Faster flow of funds has been ensured to the implementing
agencies. The scheme was approved for implementation during the financial year 2001-02. Hence its
impact is not yet realised. There is. however, an overwhelming response to this programme. Thus the
scheme needs to be continued with reforms, especially with sirengthening of institutional support. The
off take of the scheme.on Human Resource Development and Integrated Development in Tribal/ Hill
areas has resulted in an overwhelming response and excellent impact within a short time. These
programmes need to be continued during the Tenth Plan after strengthening.

Two important factors in the tardy implementation of  horticultiral developmént programines
have been: {a)ill-equipped Departments of Horticulture in most states and chronic shortage ot scientific
manpower to handle the programmes, and (b) delay in release of funds to implementing agencies.
leaving unspent balances, year-after-year, leaving little scope for release of additional funds to achieve
higher targets. Any strategy for the development of horticulture in the region has to take into account
these factors. '

CURRENT STATUS
Area and Production

As a result of intgrventions made by the Government as weld as the entrepreneurs and farmers,
significant progress has been made in area expansion resulting in higher production. Besides, use of
modern technologies has also brought about improvement in productivity. More than 50% increase in
production is seen in many of the horticultural crops between 1991-92 and 1999-2000

(Table 1).

Tuble 1. Area and production of important horticultural crops in India

(Area *000 ha, Production ‘000 tonnes)

Crop 1991.92 1998-99 1999-2000 [nerease over
- : 1991-92
Area | Production | Avea| Production Arexs Productien Area Production |
' (%) (%0}
Fruits 2870 } 28630 | 3729 44042 | 3796.8 4349 | 322 38.91
Vegetables 5140 38530 | 3870 873301 539930 90830 16.60 3319
$5pices 2005 1900 { 2500 2907 | 2317 2911 2554 | 38.21
t Coconut 1530 6930 1910 10270 | 17717 8420 16.19 48.20
Cashew 330 300 730 460 686 320 ] 2943 333
Cocoaarxl others| 226 247 263 1649 400 1750 77.0 608.3
Total | 12300 96537 | 15102 146858 | 151705 149927 | 23.33 55.30
NA= Not avnilubie
4
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During 1991-92 to 1999-2000, there has been a significant increase in area and productien of
various horticultural crops. The totat area during 1999-2000 was 15.17 million ha with a production of
149.93 million tonnes. While the area under horticultural crops increased by 23.33% during
199192 10 1998-99, the production increased by 55.30 % indicating a boost in production
due to increased productivity besides area expansion. The maximum increase in area took
place under fruits followed by cashew. The increase in production was highest in cashew
followed by fruits and vegetables. The impact of increased production of horticultural produce
has been retlected both by gluts in crops like onion and potato and increased value of'exports
in several other commodities,

Exports

India is exporting fresh fruits, vegetables, processed products of fruits and vegetables, cut and
dry flowers, medicinal and aromatic plants, sceds. spices. cashew kernels and their products. Total
quantity exported increased from 0.80 to 1.22 million tonnes (52.5%). Total value ot export increased
from Rs 14110.78 million in 1991-92 to Rs 64400.80 million in 1999-2000 with an increase of 265.4%.
Horticultural products account for more than 55% of the

total value of exports of agricultural
commodities from India. = - BRI R . -

- 2 '\Z’-"‘" i St
High density planting of pincapple

There has been a significant increase in the export of fresh fruits and vegetables from Rs 2.934.3
million in 1991-92 to Rs 6472.2 million in.1999.2000 with an increase of 120.6%. Among fruits,
mango was the main fruit whife among vegetables onion has been the major crop exported from India.
The value of total ex]ﬁons ofprqcesséd fruits and vegetables from India was Rs 9936.4 mitlion.

5

i . oA = by i e e - R RSmeRined eorn e oemn o




. omem e

i U U N

Approaches for Sustainable Development of Horticulture

Althaugh India’s share in the export market of flowers s still insignificant. it has registered a
sharp increase from Rs144.5 mitlion in 1991-92 to Rs 1051.5 million in 1999-2000. The value of et
flower exports has shown a tremendous increase during the period trom Rs 4 million 1o Rs 291.27
million. Export of dry flowers and foral products has been going on since 1985, Indian flower trade
has crossed 10.000 tonnes, major markets being USA. Isracl, Hongkong, Japan, Singapore and West
European countries. The UK has been the largest importer of dry flowers from India, followed by
Germany. ltaly, Netherlands and Spain. The dry flower units are concentrated in Tuticorin in Tamil
Nadu and Kolkata in West Bengal.

The potential for foreign exchange eamning by India from the exports of medicinal and aromatic
plants is estimated to be over US § 3.000 million per annum. The demand for these plants is increasing

=71 both in developing and developed countries, The

’ international market of medicinal plants related
trade is estimated at US $ 60 billion per vear having
agrowthrate of 7% perannum. The annual exports

of derivatives of medicinal and aromatic plants

are 1o the tune of Rs 600-700 miltion. Maj'ﬁr‘k -
importing countries are USA, Europe and Japan.

India has a long history of producing and
exporting spices. Spices exports have been
consistenily moving up during the last decade with
an increase of 210% in quantity and 622% in value.
The country commands 46% ini global trade in
terms of quantity and 28% in value. Exponts during
1999-2000 have been 2,36.142 tonnes valued at
Rs20.250.9 million. During 1999-2000, in the total
spices export earnings, pepper contributed about

B,,M,,,m.fn,roﬂ;,,w,",!,‘;.,,,,,,,gﬁmmmmﬁ,& 36.0% followed by spice oils and oleoresins
{24.1%) and chilli (12.3%) of the total valie. The value-added products in the export basket constitute
37% of the total value of exports.

While coconut as such is not exported, of late, the export of coconut products has increased
considerably especially of coir products. The overall export of coconut and its products including coir
increased from Rs 731.90 million during 1991-92 to Rs 3,121.53 million in 1998-99.

India is the leading producer, processor and exporter of cashew kernels in the world. The expon
eamings from cashew and allied products during 1991-92 was Rs 6,690.90 million which increased to
Rs 24,514 million in 19992000 which is an ailtime record. Cashew stood fourth in position among
horticultural products exported from India, after tea, coffee and spices. The average growth in demand
for cashew kernels for export and intemal consumption is around 13 percent. Cashewnut shell liquid

6
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(CNSL) is also an export item. While irs export was 4.542 tonnes in 1991-92. it dropped 10 1,912
tonnes in 1998-99, carning about Rs 421 miilion.

CONSTRAINTS IN DEVELOPMENT

Over the years, productivity and quality of several herticultural crops have continued toremain
much below the potential demonstrated inreseareh trials, Productivity of many horticultural commodities
continues to be low. There are various factors, which contribute 1o tow productivity. These are:

1. One of the factors for low productivity of horticuhural commodities is the poor quality of
seeds and plants of improved cultivars, Although a large nunber of nurserics have been established
and many seed companics are operative, there is an acute shortage of quality seeds anl planting materials.
Mechanism fof assessing quality of seeds and plants is weak and farmers are also unaware about the
risk in use of poor quality plants. Unlike the field crops. a large number of horticultural crops are
propagated through vegetative methods, Although. vegetative methods of propagation help in multiplying
true-to- type plants. there is high risk of transmission of virus diseases from one generation to other, if
care is not laken for cleaning against virus. Sometime unscrupulous nurserymen even sell seedling
plants in place of graft whenever demand is high, Similarly, quality seeds are also in short supply and
quite often do itot meet the growing requirements,

3. In general, honicultural crops are not irrigated in many states. In many cases, excessive
irrigation due to poor drainage also affects productivity. The situation has not changed much despite
several developments taking place for efficient management of water through water harvesting,
conservation and skillful application of technologies, .

4. Horticultural crops are largely a subsistence cultivation. Technological advancement has
. improved the productivity in may parts of the country but advanced technology or high-tech horticulture

[ >
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awareness about cultivation. The situation becomes all the more difficult in view of the large number of small holdings
involved, owned by weaker sections, who have no means o invest. nor can afford to stand the burden
of credit even if available. Added 1o this is the long gestation periad that the perennial fruits and
plantation crops take before coming to the economic bearing age. The farmers have to restrict their

has been addpted on a very limited scale only in a few states, The situation isdue toun
the technology, poor capacity of farmers to invest and poor credit support caupled with problems of
imfrastructure.

3. Horticultural crops being highly perishable suffer losses dug to poor post-harvest management. investment in maintenance of such plantations and raise alternate ©rops to make both the ends meet.
which makes the investment in these cropsrisky. In the absence of infrastructural facilities. production . . ) o
of these crops suffers from the crippling uncertainty and instability of market conditions. In view of 10. In view of the‘ lU"E_ gestation period, seientific-management and high investment credir
poor risk bearing capacity of sma!l and marginal farmers, their interest in production programmes is support to small ‘and marginal iarmer§ is crucial. There is 2 wide variation in the credit availability in
adversely affected. ) , different parts of the country. being highest in Kerala i.e. more than Rs 5000/ha of land compared to
- Rs 50/ha in Bihar. This imbaiance in credis support is aiso one of the factors contributing to low
i productivity.

. Agricultural Universities and other units of ICAR are operative in most of the states. But

: the existing system: is not adequate to address the problems of horticultural crops. Investments for

research en horticutture have always remained low despite the larce number of crops it covers, This

results in poor technological support. The extension system is alsa weak. The Department of Horticulture

created in many states does not have adequate manpower and infrastructure ta address the problems of

horticulture. Further, horticultural crops not onfy suffer from weak extension support in physical

- terms. but also from absence of a well-tested and adaptable system for transfer Gf[echnology,Absgnce e
- ot such.a system creates a-major credibility.gap in the Viability of the t®hnoiday dedeloped ar the™™ © -

- “Fesearch institulions‘, and, therefore, finds limited application.

P

12. For any planning process aimed at developing a particular sector. an authentic and up-to-
 date database is essential. In horticulture sector. database is very poor as collection of agricultural
“statistics covers only a few horticultural crops. The NHB is publishing database annually but its

authenticity is always in question. Unless the database is made authentic and broader in its coverage,
tong-term planning for horticultural development will be difficult and unrealistic,

13. Risk managerment in horticultural crops is non-existent although crops tike onion and potato
are covered under National Agticulture Insurance Scheme. In the absence of yield data, it has been

- q‘:“ - ——
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Orchid, Dendrabium in flowering, reudy for harvest

. 6. Marketing of perishable produce is a major component of the total production system and

~ has a major role to play in making this system viable. Cooperative marketing is only successful in a

few states. Thus, entire marketing is handled by commission agents. Fruits are mostly auctioned by

; orchard owners to pre-harvest contractors resulting in low returns, which do not encoy rage investment

: to achieve higher productivity. In absence of efficient marketing systern coupled with seasonality and
L perishability high incidence of losses accurs.

7. The weak processing infrastructure also contributes towards keeping the preduction at low
level. High production in season causes supply to be more than the demand and in absence of arrangement
for processing, glut situation occurs which becomes a disincentive to the production.

8. Lack of sufficient processing units for processing of coconut, arecanut. cardamom, pepper,
etc., is a major bottleneck for these craps. Lack of adequate standards for quality produce also hinder
the export prospects of these crops. Lack of infrastructure like drying yard, etc.. due to high capital
investment, hinders effective utilization of raw malerials.

9. The high capital cost involved in establishing an orchard / plantation as also setting up of
required infrastructure is a serious constraint in expansion of area under many horticultural Crops as
. wvell as improvement in existing orchards. Similarly, variable cost is also high for vegetable arid flower

8 . : 9
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difficult to cover other horticultural crops. There is a need to cover risk in case of’ horticultural crops
in a different manner, perhaps on the basis of potential production coverage instead of average vield.
This would encourage higher investment to achieve higher productivity.

4. The thickly shaded mange orchards in the Malihabad areas of Untar Pradesh. the seedling
orchards of guava and cashew throughout the country and the disease affected pepper. cardamom and
coconut plantations are commonly seen in large numbers in different paris of the country, These have
brought down the average productivity of these crops drastically.

I5.  Presently, differential tax structure for diverse agricultural commaodities is in existence in
ditterent states. This needs review and rationalization.

DEMAND PROJECTIONS

Despite emphasis made on horticultural crop production during Eighth and Ninth Plans. there
is still a large gap between the demand and supply of several horticultural commoditics. The den1a1_1d
is further expected 1o rise in the coming years on account of need to provide minimlllt‘_n per capita
requirements of various horticultural commodities to increasing population io ensure mutrition-security.
With emphasis on value addition, the demand of raw products of several commodities for the processing
industry will increase. India has a great potential for improving its expart of horticultural commodltles.
Change in digtary pattern and rise in average income are expected to accelerate demand for horticuhtural

commodities. Changing scenario in living style will demand more processed and half cooked products

{Table 2).
Table 2. Projected demand of herticuiture produce (milfion tonnes)
Commodity Production Projection
1997-98 1998-99 200]-61 ' 2007-08
Fruits 43.26 44.04 3510 75.00
Vegetables . 87.53 t08.00 160.00
Spices Y276 2.87 4.10 5.00
. Coconut - 8.75 10.27 12,50 18.00
Cashew nut 0.36 0.46 1.00 1.50
Cocoa, others 1.5 ' .65 : 3.00 6.00
Total 129.33 146.82 183.70 - 265.50

The past growth in horticultural production has been a direct result of two major policy initiati\.ies
of the Government of India, namely, promotion of diversification of Indian agriculture and introductpn
of far reaching economic reforms. However, the emerging worldwide 1rend, which is also reflected in
our country, indicates a paradigm shift in dietary needs of people. This means that the c'lemzmd for
horticultural produce will continue to rise with rise in income. The overall demand projectl(_m worked
out for various horticultural crops is to the rune of 268.22 million tonnes by 2007-08. which do not

"include flowers, medicinal and aromatic plants and honey (as data on these crops are not adequate), as
per details given in Table-2. -

THRUSTS AND STRATEGIES

Horticulturat crops have already demonstrated their role in terms of their potential in increasing
Income per URIT area, generating additional employment opportunities, providing sustainable meome
to small, marginal and tribal fanmers, and earning sizeable foreign exchange through exports and savings
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through import substitution. The Eighth and Ninth Plan programimes have greatly helped the development
of harticultural crops. resulting in a considerable-increase in production, productivity. as wetl as export.
Still there are several crops and areas which need strengthening. so that horticulture sector could be
more competitive to face the present situation of global trade.

The development strategy for sustaining the Golden Revoulation through horticulture would
address all the issues starting from the production activities to marketing of the finat product. Thrust
during the Tenth Plan would be on the integrated development of horticulture in Mission Mode to
ensré adequate, appropriate. timely and concurrent attention to all the links in production. post-
harvest and consumptioen chain which should maximize ecological and social benefit from investment
and promise economically sustainable intensified production. ecologically desirable diversification
and empldyment. ’

The fellowing thrusts and stratepies are proposed to achieve the above goals during the Tenth
Five Year Plan. . :

Q Improving production.
o] Improving productivity.
O Redueing cost of production,
O Improving quality of products:for exports.
Q Value-addition. ’
O Marketing and export.
Q Price stabilization.
O Strengthening of organizational suppon.
Q Hgman Resource Developiment.
O Addressing relevant policy issues.

IMPROVING PRODUCTION

The demand of horticultural commodities, has been increasing over the vears. To achieve the
targets set for Tenth Plan and beyoud. it would be necessary to incrense production which has to be
largely achieved threugh increase in productivity of various horticultural crops. The strategies that
would be required for achieving the same are as follows:

Q Utilizing available arable land by changing crop pricrities.
O Promoting use of wastelands for growing suitabte harticulture crops.
0] Since dryland region accounts for more than 60% of area. stratetegies without focussed

attention to these areas may not vield desired results. Thus. there is a need for
infrastructural development of horticulture in dryland area in a Mission Mode.

O Emphasizing horticultural crop production in states having potential for area expansion,

O Promotion of cost-effective polyhouses in the arid temp-erate regions of Lahaul and
Spiti, and Leh and Ladakh.

O Promote the production of off-season vegetables using greenhouse.

O . "Take technological advances to smaller plantation where potential for improvement is

the largest.

1A
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o Better utilization of area through inter cropping/mixed cropping in existing orchards.
through identification of synergic crops. e.g. growing of a crop in vacant space and
growing of shade loving crops in grown up archards. Some examples of inter/mixed
cropping are given below:

Mango. cashew, sapofa, jack fruit etc.  Inter cropping with suitable crops of the
: region

Coconut. arecanut and oil palm gardens  Cocoa. banana, pineapple. bush pepper.
flowers, medicinal and aromatic plants, black
pepper. tree spices. ginger and turmeric can
be planted in inter spaces, and mixed farming
of growing grasses and rearing animals can
also be practised.

Coflee, tea and rubber Black pepper. medicinal plants, pineapple.

ginger, turmeric and bush pepper can be inter

cropped.
@] Adopting a Mission Mode approach for inteprated development of medicinal and
aromatic plants. e
Q Zastern and North-Eastern India have potential for horticultural development. which

has not been utilised. Thus. integrated development of horticulture in North-Fastern
and Eastern India need to be taken up in a Mission Mode.

O Giving special thrust to increase the production of raw cashew in the country. which is
presently inadequate to meet the requirements of the processing capacity instalied in
the country. )

@] Giving special thrust to develop horticulture in island ecosystems.
Q Laying emphasis on nut crop development in the North-Western Himalayas.
IMPROVING PRODUCTIVITY

The average productivity of most horticultural crops in India is low. A wide gap thus exists
between yiclds obtained and potential yields with improved varieties and technologies. Programmes,
therefore. need to be taken up to reduce the yield gap by improving productivity. The following strategies
are suggested for this purpose during Tenth Plan:

O Production of disease-free, quality planting material of only released and recommended

varieties’hybrids both in the public and private sectors.

O Iinproving orchards efficiency by gap filling and rejuvenation of old. unproductive.

senile plantations through substitution of old varieties with unproved high-yielding
varieties in crops like mango, apple. cashew. rubber, tea and coconut.

@] High-density planting by reduction in planting distance or use of plant growth i itors
and dwarfing rootstocks as recommended in crops like mango. citrus and apple.
O Use of protected cultivation under controlled conditions using Hi-tech horticulture tor
;
12
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growing fruits like strawberries, vegetables like cucumber, cabbage, capsicum. tomato
and temperate vegetables in plain areas and high value cut flowers for domestic use and
export. '

O Promoting cultivation of crops, which produce higher biomass/unit area/unif time, e.g..
banana, pineapple, papaya, potato, sweet potato. tapioca and elephant-foot yam in areas
requiring poverty-alleviation and nutritional secirity.

@] Use of plant growth reguiafors and chemicals for improving productivity. For example_:
by using of paciobutrazol for regular flower production in mango and by GA| for
improving fruit size. shape and quality of grape.

O Application of frontier technologies (Hi-tech horticulture) e.g. micro-irrigation,
fertigation. integrated nutrient management, etc. for improving productivity of high-
value crops.

O Use of honeybees for pollination thus increasing fruit set and productivity in most of
the cross-pollinated horticultural crops.

!5
- o 3 i
of green touse growing gerberu

REDUCING COST OF PRODUCTION

In view of the global competition as a result of implementation of WTO provisions. reduction
in unit cost of production. particularly of horticultural commodities, which are exported. has become
inevitable, Further, there is a danger ot targe-scale imports of horticultural commodities from abroad if
aur local production costs are nut kower comparable, Appropriate programmmes are therefore. required
to be taken up during Tenth Plan 10 reduce cost ut production. Some thrust areas are recommended.
They are: I :

13
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Q Reducing cast of planting material by mass multiplication of horticultural crops using
microprc:pagation. wherever teasible. e.g.. banana, cardamom. vanilla, ornamental and

medicinal plants.

O Reduction in cost of fertilizer by applying only required quantities through determination
of plant needs as per leaf nutrient analy sis.

) Efficient utillization and censervation of water and applied nutrients through drip/
microirrigation and fertigation. weed centrol. moisture conservation and solarization

techniques.

O Integrated nutrient management through cover cropping with leguminous crop in
perennial plantations and incqrporating it in the soil to improve fertility. thus
supplementing the fertilizer needs:

QO Promotion of integrated pest and disease management thus reducing costs of chemiceal

pesticides and fungicides,

O Reduction in post-harvest losses by proper pre-and post-harvest handling. proper
packaging and creating suitable infrastructure. e.g. low-cost cold storage for fruits ?md
vegetables, storage for potato and onion, cold chain transport and other lechlnolog,les.

O Enhancing the shelf-lite of fruits and vegetables such as mango, grape and litchi through
use of pre-cooling units, controlled/modificd atmosphere/refrigerated containers.
particularly for transport by sea and reducing transport losses.

IMPROVING QUALITY OF PRODUCTS FOR EXPORTS

In the post liberalization period. the main thrusts should be on improving quatity of vartous

horticultural crops. so as to make our produce competitive in the world market. At present. various
products being produced in India do not conform to standards prescribed by major importing countries.
The strategy recommended for improving quality of the produce is:

O Popularization of improved agro-technique as well as improved implements. e.g. mango
harvester, seed/fertilizer drill etc.

O+ Due emphasis on cultivation of specific varicties for table, processing and export purpose °
should be given. -

O Emphasis needs to be laid on harvesting horticultural produce at optimum maturity.

O Setting up of quality control laboratories to help exporters ensure that commeodities

being exported meet international quality standards.

O International quality standards for various commedities should be made known widely
to ensure quality produce both for domestic and export markets.

@] Although India’s share in the export market of flowers is still insigniﬁcnn'l. it has
registered a sharp increase. The cut flower exports have shown a 1re‘mendous increase
during 1991-92 to 1998-99 from Rs 40 lakhs to Rs 23.3 crores. This has cq1‘ne about
with the establishment of a arge number of export-oriented cut flower units around
Bangalore, Pune, Delhi and Hyderabad during the last 5 years. Hen‘ce. quality parametets
for various flowers need 1o be standardized and popularized.

14
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VYALUE - ADDITION

Value-added products like olecchemicals, oleoresins and essential vils have more of export
market. Hence development of new value-added pracducts in spices. cocenut. eashew. teg and coffee
will go a long way in export promotion. Newer technologies need to be developed. Similarly. newer
pracessed fruits. vegetables. ready-to-serve food items need to be developed and popularized. Further.
following aspects also need immediate attention:

O Processing capacity of exisiting units needs to be augmented,

O Existing facilities need to be modernized.

O Produets diversification needs 10 be encouraged.

O The prescribed international and domestic SPA standards should be disseminated and

adhered to.
MARKETING AND EXPORT

H Indian horticuliure has to moke a mark both in the domestic and export markets, due emphasis
will be required 1o be given to some thrust areas. They are:

Q Promating introduction and commercial cultivation of varieties having established export
value,
@] Better understanding ofthe domestic and exporttrade. and to identity potential areas of

marketing. All major towns/nrandis deating with marketing ofhorticultural commodities
need to be linked through Market Information Service, preferably through the internet.

QO Creation of infrastructure facitities like cold chain, e.g. pre-cocling units, grading and
packing sheds. cold siorage. retrigerated trucks and wagons. refrigerated containers.
adequate cargo space both through sea and air at appropriate places like APMCs and
ports of despaich.

O Establishment of plant clinics in the private sector for soil. water and tissue analvsis:
identification of pests. diseases and nutrient status and tor suggesting control/remedial
measures. Providing financial assistance for the same,

O Promotion of organic farming in selected export-oriented commodities. To achieve this.
adoption of vermiculture, use of bio-fertilizers. use afmycorrhizae and farmyard manure/
compost/enriched compost need to be promioted. Anagency for accelerating certification
for organic farming for differem crops needs to be established.

O Concept of alternate market, having backward and forward finkages which is being
tested on pilot scale should be promoted vigoroush .

O The potentiat for export and eamning foreign exhange from medicinal .and aromatic
plants is estimated to be over US $ 3000 million per annum. Since. India is one of the
richest sources of medicinal plants as well as traditional systems of medicines. it is

necessary to make sustainable use and export of such piants or plant products in which
India has the competitive advantage-

15
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The increase in value of exports of tea between 1991-92 and 1998-99 indicates a decline
in export voiume to the extent of 24.24 mitlion kg and export earnings has enty been
marginal. The Indian share in global 1ea exports has got a set back when the share of
18.5% in 1990-91 declined to 14.3% in 1998-99. Efforts need to be focused to regain
the lost position it case of tea.

Prices of coconut and its products are greaily influenced by price of coconut oil. There
is an urgent need for product diversification and value-addition so that there should be
shift in the marketing of coconuts. Tender nut sales promotion is vet anather area which
needs popularization in an organized manner.

While a wide variety of germplasm is avaitable in most of the horticultural commodities.
varieties most suited for exports have not been adequately identified in several crops.
Similarly many well-known varieties having demand in the international market have
not been introduced and triéd. Arrangements have to be made 10 identity the items and
importing the same into the country  on priority basis either on exchange basis or
outright purchase basis,

PRICE STABILIZATION

Horticulturat erops suffer price fluctuations due to overproduction, underproduction, fluctuation
in exports, lack of short-and long-term storage facilities and lack of market intelligence besides
inadequate database, The following strategy is suggested.

O
Q

O .

Collection of reliable database in horticultural crops.
Developing a long-range export policy.

Timely introduction of Market Intervention Scheme (MIS), Minimum Support Price
(MSP) and Creation of Price Stabilization fund needs to be considered.

STRE NGTHENINGA’E)F ORGANIZATIONAL SUPPORT

Eventhough a lot of initiatives have been taken to strengthen the organizational support for

horticultural development, e.g. creation of National Horticudture Board, Coconwt Development Board,.

etc., there is scope to further supplementing organizational changes in ¢ase fullest potential of horticulture

has to be exploited. The following specitic recommendations are made:

O

S e T - U ST R, S T e -

New Directorate of Fruits, Directorate of Vegetables with regional stations, Directorate
of Medicinal Plants on the lines of Directorates of Arecanut and Spices. and Cashew
and Cocoa. need to be created for monitoring the integrated development of these

commaodities.

The post of Director in Directorates of Cashew & Cocoa and Arecanut & Spices and the
post of Chief Coconut Development Officer in Coconut Developmnet Board need to
be made equivalent to the post of Director existing at the headquarters of the Ministry
of Agriculture.

The Coconut Development Board needs to be reorganised as Palms Board to take care
of development of all the palms namely coconut, arecanut, oil patm and palmyra palm.

16
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A Horticulture Planting Material Regulatory Authority needs to be constituted 1o ensure
production and sale of healthy, disease free planting material of ente varieties by various
public and private nurseries. Also to channelize ilﬁport/export of all horticulture sector
planting materials.

The National Horticulture Board needs 1o be strengthened to enable itte play an important
role in marketing of fruits, vegetables and flowers by creating switabie infrastructure.

In many of States, Directorates of Herticulture have been created but they do not have
adequate manpower and infrastructure te suppart the development of horticulture. In
the absence of adequate manpower. neither programme mmplementation nor technical
support could meet the pace of development, Therefore, strengthening of Department
of Horticulture in the State. in terms of manpower and infrastructure is vital. Model of
Department of Horticulture in Karnataka should be replicated with financial support to
the State Gavernment for an initial period of five years.

Hi-tech horticulture. wherein plasticulture intervention has to play an increasing role
i.e. fertigation. protected cultivation etc. Precision farming, which aims at efficient
utilization of inputs and time have major components of plastics. National Committee
on Plasticulture Applications in Horticulture has played a significant role inthe promotion
of plasticulture technology in the country. Therefore, this Connittee may be replaced
with a Board or Society with autonomy to provide institutional support for the
development of high-tech horticulture.

A National Committee for product and process standards should be formwulated under
the umbrella of Ministry of Agriculture. The role of this committee would be to formulate
different subject-wise sub-committees namely Sub-Committee on Fresh Fruits and.
Vegetables. Sub-Committee on Processed Products and creation of mandatory standards
and inspection bedies for strict adeption of standards.

HUMAN RESOURCE DEVELOPMENT

Emphasis on human resource development to ensure efficient transfer af technologies on some

lines are suggested. They are:

O
@]

Development of strong database in harticuitural crops.

Organizing management training programmes for plantation managers at suitable
horticultural and plantation crops institutes.

Organizing study teurs for small and marginal farmers.

Organizing training programmes en modern aspects of horticulture crops production
and post-harvest management.

Setting up of large/compact block demonstrations adopting latest technologies on various
horticulture crops. h
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@] Conducting integrated training for horticultural producers for some identified fruits
such as grape. mango. litchi and Kinnow in selected regions where farmers will be
provided training in integrated pre- and post-harvest management practices for better
handling of the produce both for domestic and export markets,

ADDRESSING POLICY ISSUES

The following policy issues need 1o be considered for implementation during Tenth Plan period
for fully exploiting poteniat of horticultural crops which are eaming valuable foreign exchange and
also providing livelihood security to the vast population of the country. They are:

Q Create facilities for enhancing shelf-life of mango. grape and litchi through the use of
controlled/modified atmosphere/refrigerated comainers.

: X
it

On farm training of furmers

Q Horticultural produce should also be included under Hazard Analysis Critical Control
Points (HACCP) Centification Programme.

o] Spices exports have been consistently moving up during the last onc-decade with an
increase of 210% in quantity and 622% in value during this period. However, the export
has shown a decrease of 10% in volume. Puring 1998-99, in the 1o1al spices export
camings. pepper contributed about 36.3%. followed by spice oils and oleoresins in
terns of value. The value-added products in the export basket constitute 37% of the
total. More emphasis should be laid on expont of valuc-added spice products in which
India has competitive advantage.

of *

O

o

Q

O

o

@]

O

Approaches for Susiginable Golden Revoluiion

The basic principles of WTO agreement are. non-discrimination, reciprocity, market
access and fair competition. Since, India is signatory 1o WTO agreement. it has to fulfil
certain agreements under WTO regime. Hence, there is need for creating awareness on
the implications of WTO regime among horticulturai entrepreneurs as well as small
and marginal farmers.

As per the agreement of agriculture, the gain or loss of a country as a result of
tiberatlization will largely depend on achieving the market accessibility through providing
the green box subsidics, which can be allowed under Lhe agreement. In the case of
manufacturing products, there are serious problems relating to high cost. inefficiency
in production, outdated technology. and problems related to delivery schedule and prodet
specificalion. As a long-term measure, focused attention needs to be paid to efficient
horticultural cropping zones not only to achieve cost efficiency in production but also
to attain international quality standards prescribed by various importing countries.

Sanitary and phyto-sanitary standards already available in India for fresh horticultural
produce shoutd be immediately hanmonized with the international guidelines and if

higher level of measures is required. the scientific justification for the same should be
- - N LY - .

documented at the earliest.

Japan, Australia and China have banned imponts of mango and grape from India on
account of presence of certain fruit {lies. China has imposed a ban on grape import for
a species of fruit fly that does not even exists in India. Austratia desires to have complete
details about pest management practices in India and the ban can only be lifted afier
signing of a MoU on mutual recognition of pest management practices. US rules
governing import of freseh fruits and vegetables are very stringent. USDA gives
clearance only after detailed tests involving inspection of the production areas, Efforts
should be made to resolve such issues with mutual consultations.

Various chemicals and their residue levels have been prescribed which differ from country
to country within the EU with the result that there are no harmonized regulations in this
regard and no inra-EU trade exists for horticultral commodities like gherkins. This is
restricting free tlow of trade i horticuttural products. Such non-tariff barriers are required
to be resolved.

The EU has prescribed maximum levels of pesticide residues in honey and these are
required 1o be tested before exports 1o the EU. This is practically difficult keeping the
Indian conditions in mind where honey is required io be collected from different sources
before being packed. One may not be surprised if India sees a ban on exponts of honey
to the EU sooner than later. Such issues need 10 be suitably resolved so that export
Tequirements are met.

In the context or removal of quantitative restrictions and WTO regime there are a number
of factors. which govern the competitiveness in the global trade, They are tack of range
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of varieties and pre-harvest practices to control post-harvest losses: toss of produce at
o the primary level; lack of adherence 10 maturity indices: lack of facilities for physical
and chemical treatment after harvesting: lack of post-harvest infrastructure and logistics,

and packaging requirements of international markets are also not available in a targe
number of commodities. The standards developed by Directoraté of Marketing and

. Inspection are old and outdated. There is. therefore. an urgent need to harmonise the
standards 1o pronttoe domestic as well as international trade in agricuttural/horticultural
commodities.

O Lack of data and awareness of such factors greatly hamper the process of withstanding
global competition in terms of price and quality of horticultural produce. Efforts are.
therefore, needed 10 document the data and create awareness on these issues.

o In the present scenario of globalization, it has become important 10 understand the
implications of the IPR. As a result. many of the foreign nurseries do not encourage the
supply of horticultural crop varietics to India since their rights are not fully protected.
Thus. India does not have access to many useful materials due to non-protection of
plant breeders’ right. For accelerated growth of horticulture industry it is necessary to

. give emphasis 10 IPR in the context of WTO regime and competition.

QO The strength of Indian horticulture needs 1o be capitalised 1o provide leadership for
overall development ofhorticulture in the region with the involvement of other countries
and organizations tike FAQ.

RECOMMENDED OUTLAY
[ . & L. - s et - T . L SR

The overall requirement of funds for the development of horticuliure during Tenth Plan as
identified by the Working Group on Horticulture is to the tune of Rs 1.22,869.00 million. However.
based on the availability of funds, an outlay of Rs 2000.00 crores have been earmarked for the
development of horticulture during the Tenth Plan. including an outlay of about Rs 2500.00 crores to
be spent under macro management scheme on horticulture. '

Vermi compost making in coconns garden GENERAL ISSUES NEEDING FOCUS
New o ities lik i ing. i Hution. i i i A , i
© pp‘)i[tun ties m“_a organic f'armn‘lg..lmport :subsmullon import n_1formal|on system : O The Macro Management mode of implementation of developmental programmes. although
and the products, which have edge in intemnational market, need to be promoted for cdes Tiexibils ; 5 {6 prioritize thei ) o rors of
: - X g ] o e ammes, the sector
sustained advantage and profit. provides flexibility to the state governments to prioritize their progranimes, the sec

national interest and development of crops having export potential tend to get diluted.
O Indian standards in the agriculture sector have been framed by various organizations of

the Government. most of which are under Ministry of Agriculture and Commerce, These
organizations are responsible not only for production and product standards, but also
for their inspection and quality control. Some of the major orgafrizations involved are;
Dirctorate of Marketing Inspection (Agmark): Directorate of Plant Protection. Quarantine fo)
and Storage: State Seed Centification Agencies (SCA). Food Products Order (FPO),

Department of Food Pracessing Industries (DFP1); Bureau of Indian Standards (BIS)

and Agricultural and Processed Food Export Development Authority (APEDA). The .
standards developed under these organizations for various products need to be - O The involvement of the private sector for meeting the demands of horticultural produce
harmonized to meet the standards of importing countries under one authority with wider :
participation.

Therefare, it would be necessary to adopt specific schemes in core areas and for crops like
cashew. medicinal and aromatic plants, coconut and programmes like hi-tech horticulture
and apiculture,

High interest rates from the lending institutions make investments in the horticulture sector
non-viable. Hence, it would be necessaiy 1o reduce the interest rates or develop mechanism
to reduce cost on capital.

for the comnwuinity and also ensuring quality produce would be crucial keeping in view the

open market under WTO regime. .

O There is also multiplicity of standards in several horticulturat products. There is, therefore,
an urgent need not only to rationalize standards fixed by various organizations but also
1o harmonize this with 1SO standards for different commodities. Standards for growing

QO The small farmers also will have to be reached in an effective manner to ensure the
development of horticulture in all parts of the country.
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Approaches for Sustairable Development of Horvieulire

O Review of enactment / enforcement of taw on land ceiling and lease of land. tenancy Act,
nursery Act, contract fanming and release of wastelands. would be essential for the
development of horticulture in general and cultivation of tree crops like fruits, cashew,
cocoa, coconut etc. in particular.

Q  Under the WTO regime of free trade, it would be necessary 10 protect the interest of the
farmers by keeping a vigil on the imports and by imposing appropriate taritfs.

QO Horticubtural activities should be considered as agricultural activisy and the rates for
electricity for greenhouses, tissue culture units etc, should be charged as being levied for
agriculture.

O Credit support for horticultural development needs to be liberalized and loans need to be
made available based upon the seasonal demand of the crop.

© The current ban on recruitment needs to be liberalized. particularly in the horticulture
sector to cater 1o the needs of this fast emerging sector.

C

Crop insurance scheme needs to be extended 1o all horticuttural crops.

O.

Minimum support price programme needs to be introduced for selected horticultural crops.

Q The programmes being implemented by other Departments. which have a bearing en the
horticultural developmeni need 1o be integrated.

QO  The programmes need to be devised in such a manner that the benefus reach the end user.

O A comprehensive crop insurance coverage should be given in the floriculture sector.

CROP-SPECIFIC lSSll;F_S
Fruits

The average productivity of fruits has been
of the order of 11.80 tonnestha during 1998-99.
The productivity will have to be increased to the
level of 15 tonnes/ha by the end of the Tenth Plan
through measures like production and distribution
of improved seeds and planting material,
rejuvenation of senile orchards, judicious use of
natural resources like land. water and light,
integrated pest management, mechanization of
farm operations, disease surveitlance, plant health
clinics etc. Assistance for these activities will have
10 be extended to the public as well as private

scctor,

FHi-tech production of banaua nsing fertigation & fnvirea plats
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Approaches for Sustainable Golden Revolution

Vegetables

Vegetables are rich sources of phytonuirients
which have protective and discase preventing
properties, like antioxidants, anticarcinogenic and
cardiovascular protection. These include vitamins
(A, B,, C, E, etc.), carotencids (beta carotenc),
glucosinolates, allylic sulfides, terpenes,
phytosterols, phenols, isoflavoncs, flavanoids, thiols
and indeles. Hence these need to be developed on
commercial scale.

Floriculture

Proper research support in the arcas of i)
identification of native and novelty flowers and cut
foliage plants from indigenous flora for
commercialization, ii} post-harvest technology, iii)
indigenization of greenhouse technology and iv)
standardization of agro-techniques for cxotic and
domestic flowers. Product diversification/valuc-

oo
Hi-tech production of capsicum under green house
addition like exiraction of pigments, essential oils,

production of dry flowers, flower crafis etc. should be
carried out.

L il Tl wudmeic. ¥

A commercial unit of anthurium grown in pots
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Approactes for Sustainable Development of Horticulture

Medicinal and Aromatic Plants

There is a vast potential for exploiting the wealth of medicinal and aromatic plants in India.
Most of the demand from the medicinal and aromatic plants is met from natural ecosystems, herehy
creating pressure on the natural resources base. There is an urgent need to launch developmental

|

programmes in a mission-mode approach for overall devetopment of this sector.

H

™
3

Herbs grown as Hi-tech, ready for consumprion

Spices

Herbal spices need to be given additional support for meeting the domestic as well as export
demands. Incidence of viral diseases in black pepper has been noticed in a rampant which need to be
appropriately tackled to sustain the production, in which india has the competitive advantage. To be
competive quality and competitive price have to be ensured.

Coconut

No other tree crop bestows so much benefil 10 the inhabitants of the coconut-growing states.
Coconut is a significant source of dietary energzy, cooking Ruel, shelier and cash income. Intensified
production system, produect diversification and market promotion are to be taken up to tap the internal
and export market of coconut products,

24
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Ginger. a major source af income in NE State

- - - . - . -

Cashewnut and Cocoa

Steps will have to be taken to increase the production to bridge the gap of the local industrial
demand of 1 million MT. The qualitative aspects of processing also will have 1o change with modern
trends, consumer preference and the demand for branded packages. Cocoa need to be promoted as an
intercrop in coconut and arecanut plantations. )

Arecanut

Area expansion in arecanut has been discouraged on a priority basis and efforts should be
focused on productivity improvement of the existing arcas. In order to minimize the harmful effects of
arecanut consumption in the form of pan masala, pan parag, gutkha etc. the industry invelved in the
manufacture of thesc items should be taxed substantially. They should also display statutory waming
on their products as in case of cigarette and alcohol. The farmers should be made aware of the limited
scope for the crop on a long run so that they can slowly shift to equally remunerative and socially
beneficial perennial / annual crops on a competitive advantage basis in the context of trade liberalization
and WTO regime.

PROGRAMME FOR TENTH PLAN

Based on the avatlability of financial resources in the Ministry of Agriculture the programme
for development during the Tenth Plan would cover the following activities:

ONGOING PROGRAMMES
Technology Mission for Horticulture Development in North-Eastern and Eastern India

The Technology Mission for North-Eastern India including Sikkim was introduced during the
Ninth Plan with effect from the year 2001-02, The mission-mode approach was conceived particularly

25
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Approaches for Susiainable Devetomment of Horticulture

for the North-Eastern States of the country on account of the vast potential for horticultural development
in the region and lack of infrastructure facilities. The analogy would apply to other states of the Eastern

* India including Bihar, Jharkhand. Orissa and West Bengal. The Technology Mission would comprise

of 4 Mini Missions covering research, development, post-harvest management and marketing. The

_ Mission would encompass the development of all horticultural crops. which have potential in the

region. Existing programme under the Technology Mission in Nerth-Eastern states is being continued
with the outlay of Rs 600.00 crores.
Integrated Development of Coconut including techrology mission
Coconut is the most important horticultural crop which provides all required amenities for
human life, which inctude food, drink, beverage, medicine, fibre and a variety of raw materials for
production of an array of products of commercial importance. 1t is a traditional plantation crop grown
in India for centuries, and holds the longest history of cultivation in the country. Coconut is grown in
17 States and 3 Union Territories. Since a decade back its cultivation was confined to 10- 12 States and

2 27 W 5% NS SRR
17077 e S NN

1

1Y c\‘.- 1Y
Cocernt ready for harvest

3 Union Territories in India. The crop was considered as a coastal one and the concept has been shifted
when the crop was introduced and expanded in non- coastal areas and the interior tracts of the country
like Madhya Pradesh, Bihar and North-Eastern states. The programme for development of coconut
" was implemented during the Ninth, Plan with an outlay of Rs 105.00 crores through the Coconut
Development Board. In the Tenth Plan allocation for the Board is Rs 150.00 crores. The programme
shall address availability of quatity planting material. productivity enhancement, transfer oftechnology.
product diversification, market research and market promotion. '

Horticultural Development in Tribal/Hilly Areas

" " Tribal arcas are “Scheduled Areas” defined in the Indian Constitution. The tribal/hilly areas in
Untar Pradesh, Madhya Pradesh, Andhra Pradesh, Gujarat, Maharashira, Orissa, Bihar, Rajasthan, North-
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Approaches.for Susicinable Golden Revolution

Easter.n States and North-Western Hill region offer vast potential for growing horticultural crops. such
as, fruits, vegetables, tuber Crops, spices, medicinal plants, floriculture, plantation crops. ete HE\;':UC

in view of the fragile ecologicai balance, the strategy for development in these areas haz t.o belsusm' be-;r-
with development :'md environment becoming mutually supportive and reinforci’ng In order t "‘;;“‘f
exploit counfry's timited land resources and favourable agroclimatic situations an;‘i also to amort
balanced regional growth by providing growth opportunities in tribal and hilly areas. 'Gove promm:‘
India has launched a Central Secior Scheme on "Integrated Development of };onic‘u]mre m“]rt‘"; (:/
Hilly Areas” fluring lX_ Plan with an outlay of Rs 10.00 crores covering 6 districts, The pr;ngra:u;:e
:;tgjédsl;cct:rc;r:::ued during 1‘hc Tenth Plan also to cover more of such areas. The outlay for the programme

Macro-management in Horticulture

All the programme of horticulture which have been run with Work Plan shall be continued

The inhovative approach, provides flexibility for regionally differentiated programmes. Within the

Macro-management in Agriculure an outlay i
. ! y of 30 per cent of allocation has to be spe i
to give thrust on horticulture. penton horiculnure

Commercial Horticulture and Post-harvest Management (Programmes of NHB)

+~ - .Due o highly perishable nature of most of the hnriEci:Ntn-:i!'ﬁi"odliéc?ade‘qtmte infeastructure’

for pre-and post-harvest management of the produce is highly essential. Hitherto. this aspect has been
tackled by the NHB._ During Ninth Plan, NHB launched various programme.s with an outlay of
Rs 263.00 crores‘. The innovative scheme on modernization and establishment of cold storages launched
by duf. NHB during Ninth Plan has been well received and need to be extended further. Durin Tenth
Plan, investments for development of infrastructure would include construction!modem.izationgof' cold
sterage, establishment of collection centres, ripening chamber, evaporatively-cooled chamber, retajl

outlets, special transport vehicles. and pri i i
itlets, t - NG primary processing equipment. The programme shall i
with an alfocation of Rs 650 crore during the 10th Plan. P pecontinued

NEW PROGRAMMES

High-Tech Horticoltore and Precision Farming :

. .'nle promising gains of horticulture will have 1o be sustained in the coming years to meet the
:iesz:::ho;;;ofthc growing Pt?pulation'. This would be possible only through deployment of modern hi-
o |:||p uon.s ar.xd pre'cnsn')n fan:nmg mcthocfs. Hi-tech herticulture is the deployment of modern

no ng. which |s. capital intensive, less environment dependent, having capacity to "impmve the
pr:dusl-m'ty and quality of produce. Similarly, precision farming involves the application of teéhnologjes
an prln}cuples 'f’ manage spatial and temporal variability associated with all aspects of horticulture
production for improving crop performance and environment quality. This would call for efficient
management of resources through location specific hi-tech interventions,

5 A step towa.rds promoting precision f'f;rming was taken by re-designating the Plasticulture
. ::’:elcrr::l;:rll :Ijeglres (?DC) as Prcci'sion Farming D(_:velopmem Centres (PFDC) during the meeting

. : ommittee on Plasticulture Applications in Horticulture (NC'PAH) held under the
Chalrmanshnp of Union Agriculture Minister on 20th Sefitember, 2001, With a 'vwwlo inlroduc;: the
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Approaches for Susiainable Development of Horticulture

concepts of hi-tech horticulture. a new schemc on High-Tech Horticulture & Precision Farming has
been included during the Tenth Plan. with an outlay of Rs.350.00 crores. The scheme will promote all
aspects of hi-tech horticulture covering technology dissemination as well as application In the farmers’
field. ’

The interventions would include high-tech production of planting material, fertigation,
chemigation, micro-irrigation, green food, seedless culture, cte. Besides, it would involve the use of
Remote Sensing and Geographic Information System (GIS), technological refinement. dissemination
and adeption. The list of interventions proposed under the Scheme is given in Table - 3.

Tuble-3: Interventions of Hi-tech Horticulture & Precision Farming during X Plan

Sl No. | Item : .

Al Hi-Tech Horticulture

1 Technalogy Development & Refinement in Hi-Tech Horticulture

2 Téchniology adoplion in Hi-tcch Horticulture - .- . .
i} Cultivation of micro propagated plants
i) Hi-tech nursery

iii) High density planting

iv) Fertigation
v} . Hi-tech green house
vi)/_ In sity moisture conservation through mulching

vii}.  Hi-tech mechanization in horticulture
viil)  Green food production

ix) Recycling of horticulture waste for environment quality improvémem
X) Biological control
3. Technology Dissemination in Hi-tech Horticulture
B. Precision Farming
l. Technology development & refinement in PF
2. Precision farming adoption .
3. Precision fanming technology dissemination
Tr'aining
Seminars/workshops
C. Support for Precision Farming Development Centres (PFDC)
D. Support for National Council for Precision Farming
E. Media Suppdrt & IT
F. Emergent Requirement
G’ External Evaluation, Technical Suppert, Consultancy Cell at HQ -
28
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The hi-tech and precision farming interventions would require the suppon from a number of
agencies / organisations such as National Remote Sensing Agency (NRSA). State Remote Sensing
Centres {SRSC), State Agriculiural Universities (SAU), ICAR Institutes. State Developmen
Departments of Horticulture/Agriculture, National Informatics Centre (NIC). Precision Farming
Development Centres (PFDC) etc. Monitoring and implementation of the Scheme would be through
the National Comimittee on Plasticulture Applications in Horticulture (NCPAH), which is proposed to
be renamed as National Council for Precision Farming (NCPF). .

The states that would be participating in the programme would identify an agency to implement

_the programme. The Agency coutd be a Public Sector Undenaking or a State Implementing Agency
{(S1A) who would be in a position 1o operate the central assistance direetly by opening a separate bank

account. Besides, it is proposed to suppon Common Facility Providers, who would gcncrate data

needed for lakmg up precision farmlng in the farmers' field.
Sustainable Development of Horticulture through Technological Interventions

- Sustainable development of horticulture would involve the interaction of a number of agencies
and a number of components. The efforts initiated during the Ninth Plan through different Schemes
and later through Macro Management Scheme has helped in creating infrastructure for developing . ..
quality planting material of horticultural crops; facilities for training of farmers, entrepreneurs,
supervisors and gardeners, dissemination of technology, etc. During the X Plan. it is proposed to integrate
the activities under the Central Sector Scheme on Sustainable Development of Horticulture Through
Technological Interventions with an outlay of Rs.250.00 crores. The main objectives of the Scheme

are:
O To facilitate capacity building for manpower development in horticulture

O - To ensure delivery of technology o all those engaged in horticulture development

through demonstration, training & awareness campaign and media support

O To facilitate research institutes and organisations other than state govemment departments
to play a supportive role in terms of technology refinement, supply of nucleus material,

ete, for horticuliure development
@] To fill gaps in existing programmes through institutional support
o] To ensure quality assurance mechanism

The Scheme would also address new issues like development of horticulture in island ecosystems,

promoting Indian horticulture in the intemational arena, seiting up of price stabilisation fund and risk
management in horticulture. ’ ’
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CONCLUSION

The horticulture sector has, over the years, emerged as a key sector in the overall development
of agriculture in the country. The sector offers a variety of choices 1o the farmers in terms of short as
well as long gestation crops having potential for increasing the retumns per unit of land area. Focused
attention 1o horticultural research and development which was given since the Eighth Plan had a positive
impact among the farming community and has helped in increasing the production to bridge the gap
between demand and supply of horticultural products to some extent. The increasing production has
been to the tune of 55% till 1999-2000 as compared 1o 1991-92. The rapid development of horticuliure
has been described as ushering of a Golden’Revolution. A number of factors covering from planting
material to marketing have been hindering the growth of horticulture to harness the available potential.
The estimated demand of horticultural products by the end of Tenth Plan is 263.5 million tonnes as
compared 1o 149,93 million tonnes during 1999-2000. A number of sirategies have been evolved to
address the issues during the Tenth Plan through Plan investment and policy intervention te sustain the
Golden Revolution. The outlay for horticutture during the Tenth Plan is estimated to be about Rs, 4500
crores. Ongomg programme on homcultur§ devclopmem such as chhnology Mission for NE, Scheme
on TnbaI!Hllly Areas Coconm Development Board's programmcs mc]udmg Teclmology Mission on
Coconut and National Horticutture Board’s programmes are planned to be implemented with vigour.
The new intervention would include Hi-tech Herticulture and Precision Farming and Sustainable
Development of Horticulture through Technological Interventions. .
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RESEARCH SUPPORT FOR MEETING CLIENT NEEDS IN
EMERGING SCENARIO OF HORTICULTURAL
DEVELOPMENT IN INDIA

G. Kaltoo* and P. 8. Bhatnagar**

Honicu!:ural development in India continues to make a sieady progress with a total annual horti
cultural production of 149.2 million tonnes during 1999-2000. Today, India is a leading producer
of fruits (46 million touncs) and vegetables (91 million tonnes). Qur share in the world production is
about 10%6in fruits and 14% in vegetables, The horticultural crops covering 9 % of'the total area under
c.uluv'mon contribute 24.3% of'gross agricultural output in the country. India produces about 44% of
the world mangoes, 29% of bananas, 35% of cautiflower and 119 of onigns. India stands first in

production of mango. banana, sapota. litchi. cauliflower and peas in the world and is a leading

producer of coconut. cashew nut and spices. The overall productivity of fruits is 12 tonnes/ia and of

- vegetables. 15.2 1onnes/ha. The productivity has pver the time gone up 3 times in bananaand 2.5 times ..

in potato. In the new millennium. technology adoption in both traditional horticultural enterprise as
well as commercial horticutture sectors will need focused attention. The patiern of consumption of
fresh and processed fruits and vegetables may also undergo a substantial change in the 2 st century.

RESEARCH INFRASTRUCTURE

Horticultural rescarch in India is about 4 decades old, The research agenda is designed relevant
te national plans and prierities for the horticultural development. Under the aegis of the ICAR, 10 each
central research institutes, and national research centers (NRCs). and 15 all India coordinated rescarch
projects are providing research support to horticuttural needs in the country, besides 7 multi-disciplinary
ICAR institutes. a full-Redged University of Horticulture and 25 State Agricultural Universities {SAUS)
{Annexure I}. In addition, there are 5 network projects on hybrid research on vegetables. drip irrigation,
pratected cultivation, phytophthora disease and post-harvest loss asscssment in fruits and vegelaBles.
The ICAR is also participating in the international programmes such as SAVERNET UTFANET.,

COGRANT. CIP and IPGRI. A farge number of AP Cess fund supporied schemes are in opcrauon .

The horticultural research system is peared to provide necessar) technological suppon to the e\pandmg
horticulture industry,

TECHNOLOGY GENERATION

As a result of concented research efforts on varietal development/ improvement, quality seed
and planting material generation. agro-techniques and post-harvest management. a number of
technologies have been generated for wider adoption as well as improving production and productivity
of horticultural crops in the country. Salient technologies are:

' DDG (Hon,),
°* Principal Scientist. ICAR. Krishi Anusandhan Bhawan-I1, Pusa, New Delhi - 110 012 T
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Improved Varieties and Hybrids of Horticulture Crops : Large number of cultivars and hybrids

Rescarch Support for Mecting Client Needs in Emerging Scenwrio of Horticultural Development

. 1o black rot)

- Pusa Komal (resistant to bacterial blight); Birsa Sweta (suitable for Bihar)

Arka Lohit (bright red retentive pigment); Pusa Jwala {resistant to leal
curl, CMV and PVY disease). PLR 1, Jawahar Mirch 283 and Gujart
Chilli-2

Arka Anamika, Parbhani Kranti. Pb. Padminj. Sel-2 (Y VMV resistant),
Co3 (Hybrid-8) and Arka Abhey

Arka Niketan, Arka Kalyan, Pusa Madhvi. Pusa Ratnar, Pusa Red (red
varicties): Pusa White Flat, Pusa White Round (white varietics): Arka
Bindu (small red round bulbs — good for export); F, hvbrid ; Arka Pitamber,
Arka Kirtiman (yellow skin — gool tor export); N-53 (suitable for kharif
cultivation in north india): Arka Nibar and Kalyan {resistant to purple
blmch)

G-50. G-1 and G-41 and Yamuna Safed-3

Pusa Yamdagm and Ooty-| '

Pusa Mukta (Resistant to balck red disease); Pusa Synthetic, Kinner Red:
Fi hybrids: Shri Ganesh Gol and Nath 401

Pusa Early Synthetic. Pusa Synthetic (early and mid season): F\ hybrid :
.Pusa Hvbrid =2 (mid scason): Pusa Subhra, Pusa Snowball. K-1 (resistant

" Atkel (early pea variety); PM-2. PRS-4, FC-1. JP-83 (usts!'lnt o pow
dery mildew): JP-4 {resistant to both powdery mildew and rust)

- VL Boni. Arka Komal. Pant Anupama and Yarcaud- |

Deepaliwal, Co-8 and CG-9 (bush type). Kalyanpur T-2

" type) '
Arka Manik (suitable for Soulhem states, resistant to multiple discases).
Durgapur Meetha, Sugar Baby (Nerthem and Eastefn States). Arka Jyoti
Fl

"Hara Madhu, Punjab Sharbati. Arka Jeet, Gujarat Muskmelon | and 2,
MHY -3, Arka Rajhans (resistant to powder m:lde\\) Punjab Hybrid, and
Pusa Rasraj (hybrid)
Co- 1, Kalyanpur Long Green, Punjab Long and Pamt Shankar Lauki-1: F,
Hybrids: Pusa Meghdoot and Pusa Manjari

- Kalyanpur Green and Pusa Sanjog F. )
Arka Chandan, Arka Suryamukhi, CM-t4, Pusa Viswas and Arka Chandan
(high carotene content)

and Rajni (pole

Kufri Jyoti. Kufri. Badshah. Kufri Bahar, Kufri Sindhuri, Kufri Lalima:
Kufri Chipsena-1 and Kufri Chipsona-2 (Processing varieties); Kufri Jvoi.
Kufri Megha, Kufri Giriraj (Resistant to late Blight): Kuiri Sherpa and
Kufti Kanchan (Resistant to wart disease); Kufri Swarna (resistant to golden
nematode and late blight): Kufri Pukhraj (early-maturing).

Chili
developed are given in table 1.
Tuble-list of cultivars and varieties develop
Crop Varieties/Hybrids Okra
Fruit Crops a Onion
Mango Matlika (coming up well in Kamataka), Amrapali (showing promise in
eastemn India), CISH M2, Arka Puneet, Arka Aruna. Arka Anmol, Arka
Neelkiran, Ratna (canned slices). Sindhu (pulp making). Dashehari 31
(regular-bearing. high- yielding)
Banana FHIA-01, FHLA-03, Co-1, H-land H-2 o
Grape Arkavati, Arka Kanchan, Arka Hans, Arka Shyam. Arka Neelmani. Tas-e- Garlic
’ Ganesh, Sharad Seedtess and Dilkush Carrot
b
Acid lime Pramalni. Vikram and PKM-1 Cabbage
Guava CISH-G-1. CISH-G-2. CISH-G-3. Arka Mridula and Arka Amulya | Cauliflowsr N
Papaya H-39, CP-81, Co-1 to Co-7, Surya, Pusa Delicious and Pusa Nanha
Pomegranale "Hybrid Ruby. Ganesh, Jyoti (red arils) and Arakta ; g
en
Pineapple PKM-1
Ber Gohah Kirti, Umran, Gola and Kaithalli French bean
Aonla Chakaiya. Krishna, Kanchan, NA-7 and NA-10 Cowpen
: d NB-9 L
Baet NB-5and N Doiches
Apple Red Delicious, Roval Delicious, Oreson Spur. Red Spur and Red Fuji,
Custard apple Arka Sahan Watermelon
Sapota Kalipatti, Guthi, Cricket Ball, PKM and DHS
Kiwifruit Abbnott. Allison, B_rune. Hayward and Monty Muskmelon
Plum Black champa, Sweet early and Burbank Elephant Heart o ;
Peach Shan-e-Punjab and Flordasun (low-chilling)
R Bottl
Pear Clappers Favourite and Bertlette ottle gourd
Almond California Paper Shell, Pranyaj, Nikitiskij and Primonskij Cucumber
Vegetuble Crops . o Pumpkin
Tomato Arka Abha, Arka Alok, Pant Bahar, LE-79 and BT-| (rcsn_stam 1o bacterail
wilt); Sel 120 (resistant 10 root-knot nematode); !—'. Hybrids — Pusa Hyb- Potado and Tuber Crops
1, Pusa Hyb-2, MTH-6, Arka Vardan. Pant Hybrid | and 2. Pusa Sheetal Porato
{cold sct), Pusa Hybrid- | (Hot set) and BRH-2
Brinjal ., F\ Hybrids : Arka Navncet, Pusa Ankur, Pusa Hyb-6, Pusa Hyb-5. Azad .
" Hybrid, ARBH-20!, NDBH-1, ABH-1. MHB-10 and MHB- .
39 KKM(KSM-107); Pusa Purple Long, BWR, Pusa I.’urple Cluster, Ritu
Raj. SM-6-7 and Pant Sameat (resistant to bacterial wilt)
Capsicum Arka Mohni, Arka Gaurav. Arka Basant, KT-F 1| hybrid and Arka Gauray
{tolerant 1o bacterial wilt) ~
32
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Cassava

Sweet potato
Elephant-foot yam
Plantation Crops
Coconut
Arecanut

Cashew

Spices

Black pepper
Cardamom
Ginger

Turmeric
Cinnamon
Cashew

Medicinal and
Aronuitic Plunis

Opium

[sabgol
Asgandh
Sarpagandha
Senna

Betelvine
Ornamentals
Rose

Gladiolus
Chrysanthemum

Bougainvillea
Hibiscus

Orchids

Sree Jaya. Sree Vijaya. Sree Visakham. Shree Harsha and H165

Gouri. Sankar. Sree Bhadra, Srce Ratna, H41, H42 and H268

AM-15

Pratap. Hybrids. CODXWCT. WCTXCOD and LOXCOD
Mangla, Sumangla, Sreemangla and Mohitnagar
Goa-1

Pannivur 1-3, Sreekara and Palode-2
Mudigere 1-2_ PV-tand ICRI }-3
Suprabha, Surbhi and ISR Varada
Sungandham. Suvarna. Rasmi and Ranga
[ISR Navashree and {ISR Nithyashree
BPP 1-8. NRCC Sel.1. V 1-7 and VRI I-3

Jawahar Aphim- 1. Chetak Aphim and Trishna
Gujarat fsabgol1-2. Selection 10 and Haryana Isabgol
Jawahar Asgandh, WS-90-134. W$-90-100 -

PG-7 and RSI (R)

AFLT-2

Ghangatte -

Sonia, Rakiagandha, Dr G.S.Randhawa, Arjun and Mohini
Shagun. Shringarika. Chirag. Mayur, Sagar, Dhiraj and Urmil
Diana. Chandrika, Neelima, Red Gold and Rakhee

Dr. H.B Singh. Jawaharlala Nehru. Usha. Purple Wonder and Vishakha
Anuradha, Bharat Sundari, Geetanjai and Tribal Queen

IIHR-154 and IIHR-38

PRODUCTION TECHNOLOGIES

Fruit Crops

o In mango, soft-wood grafting standardized for mass production of planting material,
O In mango, soil application of Paclobutraze! (cultar) 6@ 5 g/tree for regular flowering and fruiting

commercially adopted in coastal Maharashira.

TERARATUIL e AN M g AR S st .
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In mango, spraying of NAA @ 200 ppm in October recommended for the control of
malformation.

In banana, micropropagation through tissue culture has been standardized for commercial
production. Large areas have been brought under tissue culture pl'lms with good scope tor
productivity increase.

In baniana. drip irrigation technique standardized resulting improved water-use efficiency (60-
70%), production gain and 40-50 days early harvesting. ’

"In banana. high-density planting (4.550 plants/ha) given vield up 1o 174 tonnestha. Adoption

of improved technology helped Maharashtra in achieving fruit yield as high as 32 tonnestha,
In grape. water-use efficiency increased by 11% through drip irrigation.

In grape. use of gibberellic acid (20 ppm) recommended tor quality improvement. Appluatwn
of Dormexc for earty budbrea!\ successful.

In grape. grape guard and pre-colling employed to extend storage life.

In grape, micropropagation technology for large-scale production of sait tolerant grape rootstock
*Dogridge’ and grape variety *Arka Neelmani™ developed.

Rangpur lime rooistock ha been found supetior to sweel oranges and'mandarins,

In citrus. biclogical control of Phytophthora pathogen through Trichoderma isolates advanced.
In guava, application of neem-coated urea {800 g/plam) gives substantial yield increase.
In papaya, closer spacing of |.4m <+ 1.4 m recommended for high vield.

In papaya. ring spot "disease can be minimized by adjusting the time of planting and balanced
nutrition.

In pomegranate. high-density planting and drip irrigation system developed. Drip irrigation

could save 35% of irrigation water as compared to basin irrigation.

In ber, propagation techniques standardized for mass production of plaming material.

In ber, ldenhﬁcatlon of suitable vanches made ber cultivation in south India commercmllv
viable extending it avmlabnhlv season from November to March.

!n aonla, staqdardlzed vegetative propagation technique made large-scale multiplicaiion of
improved varieties possible thus enabling fast extension of area with HYV.

In bael, propagation technigues standardized,

In jackfruit, superior clones identified. Early fruiting (3-4 vears) with vepetatively propagated
plants of improved varicties possible.

In jackﬁ:uil. propagation techniques standardized. Patch budding and sofiwooed grafting are
successful. Tissuc culture protocols also developed.

(ljn apple, sprav schedule for comrol of scab has been worked out and a disease waming system
eveloped.-

In custard apple, propagation techniques standardized. Parch budding or vencer grafiing in
March successful.
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o]

O

In sapota, softwood grafting standardized and commercially adopted in Maharashtra, Tamil
Nadu and Karnataka.

In kiwifruit, propagation technique standardized. Commercial kiwi production is viable.

Low-chilling peach varieties suitable for subtropical climate identified.

Vegelables Crops

O Identification of onion N-53 and appropriate technology for harif cultivation in northern
India to get 2 crops of annually.

> Devetopment of cauliflower ‘Pusa Early Synthetic” for cultivation even in warmer south
India.

o Multiple disease resistant *Arka Manik™ watermelon has saturated  southem states.

Radish and tomato can now be grown all the year round due to availability of suitable varieties.

o Potato hybrid Kutri Ashoka, maturing in 75 davys. can fit well in rice- whr.'\t cropping system
in Indo-Gangetic plains.

o} “Seed Plot Technique™ for production of discase-frec potato sced in the plmns has been

r- standardized and widely adopted by farmers, = Comr e

o) In potato. micro-tuber production technology standardized.” Potato-based cropping system . |
developed and potato intercropping in sugarcane found remunerative in Maharashira.

O High-yielding smrains of button mushroom identified and production technology standardized.

Tuber Crops

o] Development of cassava starch-based biodegradable plastics is one of the most significant
'achievcmcms The technology has been patented and its know-how has been transferred to
commercial esmbhshmems in India.

Q The technique for nursery planting of newly-released cassava varieties has been standardized
for mass multiplication. The NPK application (75:50:000 kg/ha)is recommcnded for cassava
€I 649 in rice-based cropping system. :

o} Intercropping of Colm-u.vr'a-cowpea at Ranchi. Cofocasia-radish at Navasari. and Celocasia-
chilli at Faizabad are profitable crop combinations. For effective weed management in Colocasia
and sweet potato, application of Isoproturan (1 kg/ha) is recommended on post-emergence of
weed, followed by hand-weeding 30 and 45 days afier planting.

o Biological control of sweet potato weevil is recommended by using Rhaconotis menippis
(10 pairs/ m )'md Merarhizium enisopliae (3 x10%m’ } 50 days after planting followed by re-
ridging 65 days after planting.

o] Treating cassava chips or impregnating their bags with Azadirachtin is effective in controlling

A —TRL - A ¢ ™

insect infestation during storage. infestation by Lasioderma serricone, an important pest of
cassava produrts, can be reduced significantly by storing cassava chips at low temperature
(<20°C) and r+ lativ.. humidity (<50°).

g g e
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Plantation Crops

O In coconut. production of seedlings raised in polybags with a potting mixture of red earth +
sand + cowdung in cqual proportion expressed higher vigour and bener recovery than
convenuonal field nursery.

3 Based on the field rrials for management of eriophyid mite. spraying of triazophos, carbosulfan
and endosulfan (0.05%) on affected bunches controls the infestation. Wettable sulfur {0.4%%)

~d Azadirachtin (0.004%) are found at par with the chemical pesticides.

Qil Patm

o The treatment containing seil + farmyard manure + neem cake + rock phosphate + vermiculure
gives maximum height. number of leaves and girth.

D A'sméll briit (FFB capacity 200 kg/hr) for palm oil éxtraction has been developed. It s suitable
for 10 ha oil palm plantation., A horizontal type sterilizer has been developed to sterilize FFB -
(capacity 200 kg/batch} at a steam pressure 012.3 - 2.6 kgfem? for 45-60 minutes. A mechanical
bunch stripper has been developed 1o loosen fruits from 200 kg sterilized bunches in about 3
minuies.

Cashew

a" High-density planting (500 treestha) gives a cumulative yield of 2.627 kg'ha lrom 7 harvests
as compared to 721.5 kgfha from recommended spacing {156 treestha), Application of NPK
and poultry manure (500 g+.125 g+ 125 g + 10 kpree) increases v ield 2-6 times, :

iy A working model of raw cashew nut grader consisting of gravity separator and osciliating
sieve separator has been fabricated. Database on processing aspects of cashew indusiries has
been established. Cashew kemel flour compares well/better regarding water and oil abserption
capacnv foaming capacnv and t"mmmg stabn]nv

Spices

0 Drenching of black pepper vines, affected by mealy bugs with Chlorpyriphos (0.1%%) or

Quinalphos (0. %} is effective for management of mealy bugs. Integrated disease thanagement
schedules involving Ph)iophlhora tolerant pepper lines, biocontral and chemical control

measures have been standardized for pure as well as mixed cropping systems. Potdssium

phosphate in combination with 7r :clrode: s quite effecnvc to control foot rot.

POST-HAR_\’EST MANAGEMENT OF FRUITb AND VEGETABLES

Pre-harvest Factors and Harvesting Techniques
O

Post-harvest diseases tike anthracnose and stem-end rot of mango could be controlled by
spraying of Topsin-M (0.1%) or Bavistin (0.1%) thrice at 13 days interval before harvesting.
The economics of Bavistin spraying has also been worked out and a net benefit after deducting
spraying cost comes to Rs 4,350/ha.

Three sprays of Benlate or Topsin-M or Bavistin 0.1% a1 15- day interval before harvesting
conirol post-harvest decay in Nagpur mandarins.

Three pre-harvest sprays of Difolatan (0.2%) at 10-day interval before harvesting are effective
to control post-harvest diseases of tomato and onion.
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Pre-harvest spraying of maleic hydrazide (2000 ppin) in combination with Difolatan (0.25%)
i 5-day before harvesting reduces storage loss of onion under Bangalore conditions.
Pre-harvest spraying of GaA applied at marketable stage of fruits delays ripening in bo.lh mango
and guava, which retained better quality and increased vitamin-C. Gibberellic acid {10-13
ppm) application before harvesting at green stage in Nagpur mandarins delays colour break
and on-tree storage by delaying maturity.

Application of CaCl, {0.6%) 20 days and 10 days before harvesting is useful 1o check
Senescence, improvinu- swrage life, marketability and colour development in mango and guava,
Harvesting of banana around 115-120 days afier fruit st with less angularity and dull green
colour results in good quality fruits with beuer shelf-life.

The best appearance and marketability of guava are observed in fruits of specitic gravity less
than 1.00 followed by the fruits of specitic gravity between 1.00 and 1.02.

The optimum harvest maturity of mango {Alphonso and Pairi) is attained when fruits show a
specific gravity of 1.00-1.20. while in Dashehari specific gravity is found to be less than 1.00.

Tomato harvested at breaker stage had good quality. better shelf-life and proper development .

of colour.

The irrigation shotld be discontinued 1015 days before harvesting of onion for obtaining

bulbs having maximum storage life.

The mango fruits harvested with stalks impart betier shelf-life with reduced decay and improved
marketability. _ .

Tomato fruits harvested during evening under Bangalore condition have longest shelt-life,
uniform ripening and better quality.

Curing of enion in perforated plastic crates for 15 days is found to be'mo:s't effective for benter
removal of moisture during curing and reduction of losses due to rotting in storage. In potato.
when curing'_fg done in perforated plastic crates for 15 days at roofn temperature, the rotting
is minimum at the end of 75 days of storage,

Cold Storage of Fruits and Vegetables

o

o]

. !
Precooling of mango ta 12-15°C with 500 ppm Bavistin increases their shelf-life. 1n Alphonso.
it also reduces the incidence of spongy tissue. Significant reduction in respiration rate, slow
rate of ripening and good surtace colour of fruits in mango is achieved by hydrocooling coupled

with Bavistin. .

Post-harvest application of Bavistin (0.1%) and Topsin-M (0.1%) is most cfﬂ'ecti\'e to_comrol
storagé diseases in mango. However, hot-water treatment with Bavistin (0.1%) ts more
eftective.

Usc of Topsin-M (0.1%) . Imazalil (0. 1%%5), Bavistin ((.19%) and Benlate (0.1%%) is most effective
in reducing storage losses of Nagpur mandarins.

" Zere Energy Coal Chamber: An on-farm, low- cost. environment-friendly cool chamber has been

developed using locally available materiais. The double-walled chambe.r.' COIlslruclcfl \Yith
bricks. sand and bamboo, is soaked with water and maintained in that condition. The prlllClpllC
of evaporative cooting reduces  inside temperature by as much as 'l:f-lS ".C fmd keep.us
relative humidity above 90% during peak summer. The cool chamber is useful in extending

the shelf-life of fruits and vegetables.
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Technology Suitable for Processing at Farm Level

o]

Raisin making : Methods for raisin making in grape have been standardized, Raisins can be
made from white seedless grape varieties like Arkavathi and Thompson Seedless by dipping
prepared bunches in 0.3% boiling sodium hydroxide solution for 3 seconds followed by
sulphuring with 3 g/kg of grapes and shade-drying. Storage temperature should be 3-5°C. ’
Bulk preservation of mango pulp: Methods for bulk preservation of mango pulp without
microbial spoilage using a combination of potassium metabisulphite (250 ppm) and heat (83-
90°) have been developed. Food grade high-density polyethylene (HDPE) comainers are felis -

substitute than glass carbuoy for storing pulp. Alphonse, Langra. Totapuri. Arka Punees,
Arka Anmol and Hybrid 51 are good for canned mango juice..

Tomato processing: Tomato cultivars Arka Ashish and Arka Ahuti are suitable for processing ! .
into products like juice. ketchup and purce. Crushed whole tomato for culinary purpose can
“be preserved by concentrating to one-third of its volume and adding potassium metabisulphite
(400 ppm). sodium benzoate (200 ppm) and glacial acetic acid (5 miskg of product). White
.HDPE containers and wide-mouthed glass bottles are suitable for packaging.

"Vinégar maKing: It tan be taken up in rural areas with advantage. Various carbohydrate ™ - : Came
sources and fruit culls, which at present are not fuily uttlized, can be converted into vinegar. -

Raw material tike cane juice. jaggery, mango. apple. grape. pineapple. cashew apple. mahua
flowers. jamun and other fruit wastes can be used. )

, Raw mango slice for pickling: Raw mango slices are generally preserved in bulk by dry *
salting method for subsequent use in pickling. A method for preservation of raw mango slices

- .in brine has been developed which minimizes loss of colour. texiure of slices for more than 6

months.

!Jtilirnﬁnn of indigenous fruits and vegetables: Many indigenous fruits such as-phalsa,”
Jamun, bacl, aonla. ber, pomergrnate. karonda, kokum ete. are utilized for preparation of
value -added products. RTS beverages. preserve. pickles. chutneys, carbonated drinks etc.

Carbonated beverages from fruit juices: Process for preparation of corbonated beverages’

from many fruil juices such as lime. grape, guava. ber. phalsa and Jamum have been
standardized.

 Biogas from fruit and vegetable waste: As enough of cowdung is nor available for biogas

production, fruit and vegetable waste can be utilized 1o replace 25-3095 of cowdung in the
digestion for optimum ga$ production. Faracidi¢ fruit waste. acidity has to be peutralized for
optimum gas production.

Development of Machinery

&)
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Mango harvester: It harvests fruits with pedicels of 1-2 ¢m in length. This stops sap
bleeding and reduces latent infection and increases shelf-tife of fruits by 2-1 davs. Its harvesting
capacity is 51-177 kg/hr and cost of harvesting comes to Rs 40-130ftonne for different cultivars,
compared to manual harvesting capacity of 27-138 kg/hr and cost of harvesting of Rs 77-245/
tonne. The fruits are held in the frame of the harvester, They are harvested with the required

Icqgth of pedicel by shearing action of the harvesting blade. The cost of harvester is Rs 50/
unit.

’

Raw mango peeler: A continuous type raw mango peeler has been developed for pickle.
chumey and amchoor (dry-manga powder) making industries. The peeler consists of a concave
revolving at 250 rpm. guide revolving at 2 rpm, inlet and outlet for mangoes along with
necessary casing, speed reductions and 2 hp electric motor. The concave has semi-elliptical
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cavity atong its periphery with a width of 7.0 cin and depth of 8.5 cm, The concave is provided
with sharp projects of 2 mm around its internal surface. The mangoes are enclosed in cavity
formed by concave and guide and get peeled by the rotation of concave. The rotation of guide
maintains the coatinuous feeding and output from the peeler. Pecler has a capacity of 200 kg/
he with 90 cm diameter concave. The size and number of concaves can be increased to
increase the capacity. The size of the cavity can vary 1o peel different sizes of mangoes. The
peeler can be integrated with grader. Its capacity becomes | tonne/hr with 3 concaves of 180
cm diameter,

o Mango store decorticator: Manualiy. hard cover of 10-13 ky stones only can be processed
by hand. A mango stone deconticator has been developed which can decorticate two quintals
of dry material in an hour. The kernels can be wiilized for extraction of fat. starch or animal

feed.
o] Aril separating machine: A useful maching has been developed for preparation of Anardana
from wild pomegranates. '
Q Cassava chipping machine: 1t has been developed for the preparation of chips from cassava.
] Indian gooseberry pricker: Hand. pedal and clectrically operated pricking machines for

Indian gooseberry have been developed for preserved preparation. ltean be used for pricking
karonda and apple also.
EMERGING ISSUES AND STRATEGIES

Horticulture will continue to form an intepral part of food and nutritional security in the
country. On research front. a good progress has been made in generating relevant technologies for
enhancing productivity and production of different horticultural crops. However. there are a number
of unresolved problems and new challenges arisen due to globalization of agriculiure. For genetic
resource management and safeguarding under IPR registration of varieties and finalization of material
transfer arrangements need to be institutionalized. There is a sirong need for shifi from commaodity/
discipline- oriented research to system-based research. In production system rescarch major thrust
should be for integrated water management, integrated nutrient managenient and intzgrated pest and
discase management. Large wracts of low and unproductive orchards/plantations need replacement
with improved genetic stocks. Otd plantations need rejuvenation. Inadequate supply of quality planting

material at reasonable rate is a major constraint. Improving the availability of hybrid seeds and healthy”

planting materials of improved varieties, supported by a network of regtonal nurseries/seed farms
equipped with distribution outfits will go a long way for scientific horticulture. Export promotional
research covering quality enhancement programmes. development of bulk handling and seca transport
protocols for various fruits and vegetables and disinfestation technotogy for expont commodities is
important. Similarly, specification of quality standards for expont of indigenous fruits and vegelables
need to be developed. The private sector investment in terms of contract research. collaborative research.
consultancy and other forms may be needed. The public funded research system may have to continue
10 provide quality research input to large unorganized small land holding sector to improve productivity
of horticultural crops and quality of horticultural commodities in the vears 10 come.

On the development front, tempo generated in the recent past has enabled the farmers and
entreprencurs in adopting modem hi-tech programmes. thereby resulting in improvement of horticulural
production and availability of horticultural produce to the consumer. In the new Millennium. this
"tempo is required not only to be maintained for better nutritional security of our masses but for achieving
a respectable place in the global trade markets. Focussed etforts wiltbe needed for creating infrastructural
facilities for enhancing shelf-life/quality standards of perishable produce and minimizing post-harvest
losses. and disease forecasting besides ensuring availability of quality planting materiats.
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Annexure 1. Horticultural Research Institutions in India

Institutes Under Horticulture Division of {CAR

) Indian Institute of Horticuiturai Research (11HR ). Bangalore

s} Central Institute of Subtropical Fionicuhurc {CISH), Lucknow

5 Central Institute for Arid Horticutture (CIAH), Bikaner

) Central Institute of Temperate Horticulture (CITH). Srinagar

O Central Potato Research Institute (CPRI). Shimla

b) Central Tuber Crops Research Institute {CTCRI). Thiruvvananthapuram
Central Plantation Crops Research Institute {CPCRI). Kasaragod

) Indian Institute of Spice Research (HSR). Calicut

e Indian [nstitute of Vegetable Rescarch (ILVR), Varanasi
b) Central Agric_ulu_:ml Rf:se:;rch Institute. Port Blair
o] National Research Cenrre for Citrus, Nagpur
O National Research Centre for Banana, Tiruchirapalli : R m
o) National Research Centre for Grapes, Pune
[s’ National Rescarch Centre for Onion and Garlic, Rajgurunagar
s National Research Centre for Mushroom, Solan
O National Research Centre for Orchids, Gangtok
e} National Research Centre for Oil Palm, Elury
(5] National Research Centre for Cashew. Puttur
o] National Research Centre for Medicinal and Aromatic Plams. Anand
2 National Research Centre for Seed Spices. Ajmer

Institutes Under other Divisions of ICAR

o] Indian Agricultural Research Institute, N.ew Delhi

O {CAR Complex for NEH Region, Barapani

o] Central Arid Zone Research Institute, Jedhpur

Central Soil Water Conservation Research and Tiaining Institute, Dehradun
2 ICAR Research Complex for Goa. Ela, Old Goa

o] Central Research Institute for Dryland Agriculture, Hyderabad
o] i i '

Central Institute for Post Harvest Engineering and Technology. Ludhiana
o Central Institute for Agricultural Engincering. Bhopal, l
Agricultural Universities : o
o . . :

Br Y'S Parmar University of Horticulture and Forestry, Solan
> y .

Stat i iversiti i
ate Agricultural Universities with separate Horticulture Depanmenll[)ivi;ion (25):
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Approuches for Sustainable Development of Horticulture: Eds : H.P. Singh, J.P. Negi und Jose C. Sanmel

POLICY REFORMS FOR DEVELOPMENT OF
COMMERCIAL HORTICULTURE

J.P. Negi*

Honiculmre includes propagation and scientific handling of fruits, vegetables. flowers. tuber crops.
mushroom. heney. spices. medicinal and aromatic plants. nuts etc. It has established its credibility
in improving land use, promoting crop diversification. generating employment and above all providing
nutritional security to the people besides supplementing to their income. Apart from these, the
horticulwral crops help in maintaining ecological balance and produce increased biomass per unit of
aren. In all the advanced countries. horticulture sector has established itself and is treated as an industry.

But in India, it has yet to find its rightful place.

At present. the area under totat operational holdings in agriculture in India is 1.655 lakh ha and
1013l cultivable wasteland is 138 lakh ha. The production of horticultural crops is about 149 million
tonnes out of which share of fruits and vegetables is 137 million tennes.  Small and marginal farmers
constitute more than 80 per cent. Despite being the second largest producer of fruits and vegetables in
the world. the per capita consumption of fruits and vegetables of our over one billion population is
very low. About 21% of the total population and 53% of children are undemourished.

The value of horticulture export is Rs 6.485.70 crores which is very low. i.c. meagerly 1% in
the world trade. In total exports, the maximum share is of tea, coffee and spices. The import value of
horticultural produces is Rs 1.450.10 crores of which maximum share is of nuts and processed fruits
and vegetables (APEDA, 1999-2000).

LY I 9 3 g -
Policy Reforms for the Development af Conunercicl Horticulture

. Farm-gate price only 25% of retail price compared to 70% in advanced countries

. Glut situation with distress sale. followed by scarcitics and vacuum in the market

. Poor per hectare vields and {imited varietal rootstocks compared to intemationat standards

. Lack of convergence horticulture with various developmental agencies/schemes

. :crtcsl;aic Laws (Excise. Forest. Narvotic Drugs and Psychotropic Substances Act and APMC

- Regulatory in nature
- Not conducive to boost horticulture industry

Marketing Bnttlenccrks

3 In India too many |nt?rp1ediar}- channels increase the cost ofhandling of herticultural products
manifold. whereas producer’s'share is negligible compared 10 advanced countries. '

. S:IIE. ofpro.duce: About 75% of the farmers sell their produce at the farm level to village merchant
rclnlllers. b_lg proquc‘ers or pre-harvest contractors. They cannot afford to lmnspon;heir rodu Sc
to distant “mandies” on account of non-availability of iranspont facilities. expensive trans Izmat'L
cost. malpractices in the arket sich as heavy deductions. free'safnplei)!' the preduce eli o

) .
. f‘\;nrket Id:s_iumons : There are market distortions, Some of thems are: high and unjust market
¢ 'nrges evied on producer-sellers, delayed payments, pooling by traders and lack of open bid
system. Malpractices are rampant and the nationat market operates ina highly segmented manner,

«  Bargaining power : Small grc;wcrs are un-orgaing . i
T : ~orgainzed and lack group action and bargainin {
As a result the traders exploit these farmers, * spower

. Bat_lkl_;lg facilities : Bank branches may be located in the market area but their mode of operation’
is similar to other banks and they are not giving any preference to such farmers. In addition. there

INDIAN HORTI/C_ULTURE
Strength is no organized concessional credit available to these farmers.
_ ) ) »  Market intelligence Infx i i ;
. Wide product base, high volume of production et int Ff n ormfau?n regarding demand, §UPPI)'_ price. market outlook. knowledge of
. . > sum preference. marketing channels and practices are important for marketing of produce. ’
. Tropica!, subtropical and teniperate produce round the year which is not available at the moment. At present, farmers lack know!ledge and equipment for gradin .
_ ) . and packaging of fruits and vegetables, grading
. Strategic geographical location
' . « Exploitation by commissi 7 inal £
. High domestic demand properly by o :1:1?::;00: :egu:tslfrr;lder_? The small and marginal farmers are not attended to
) gents. They have to wait for a long period for aucti el
. Abundant sunlight produce. L P ction of their
. Easy availability of labour at comparatively low cost INDIAN HORTICULTURE-—~Q PPORTUNIT[FSHF‘
Wenkness Val )
alue-addition and prod i
. >30% small farmers with fragmented hotdings (average 1.6 ha) Th product formulation
N ere is a need to create value-additi ol i
Multiple products in small quantities with heavy wasta : ition and product formulation for table consumption. liquids.
. ple p quantities wit y wastages beverages (alcoholic and non-alcoholic), P quids
. Farmers' organizations cither non-existent or disorganized. as against unionized traders s Heal ; .
. th : T -
- . o drinks, pulp and other semi-liquids, culinary products. pharmaceuticals. olcoresins.
R Exploitation by commission agents smetics, perfumery and confectioneries, and recycling of horticultural wastes
* Managing DHrector, National Horticuhure Board Gurgaon 122015 Ao India, entire emphasis has been for popularizing the varieties meant for table consumpt‘i'dn.
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whereas in advanced countries. more than 70% of produce is processed compared to 1% in [ndia.
Therefore. there is an urgent need to introduce processable varicties (o give boost 1o processing industry.

The above mentioned horticulture scenario broadly highlights some issues. They arc:
mismatch of demand and supply position,

inadequate raw material resourcing 1o the industry.

Iack of value-addition to the horticulturat produce.

heavy wastages. and

Q0000

need for introduction of maximum number of varietal rootstocks. seeds and planting material
from world over which are adaptahle to our conditions.

To address these issucs. some of the laws require a fresh look which will hetp in creating
conducive environment for the healthy growth of honiculture sector in the country.

Cold Storage Scheme

_ The scheme of National Horticulture Board for construction/expansion/ modemization of cold
storages and storages is being implemented successfully because of the abolition of Cold Storage Rent
Control Order by various states. S0 far, 351 projects have been established creating a capacity of 17
lakh tonnes with private investment of Rs 472 crores. The NHB has also released back-ended capital
investment subsidy to the tune of Rs 103 crores

ISSUES ON LAWS AND ACTS

Punjab Excise Act 1914 - Section 4 (2) Foreign liquor means:

. All liquor imported by sea into India on which customs duty is leviable. Allliquor manufactured
in India {other than rectified spirit. denatured) spirit. and perfumed spirit. on which duty at a
rate highet than that levied on Country liguor is leviable

- Al beer {incfuding ale. porter and stout) manufactured in India or abroad and

- All sacramental wine prepared from pure dried grapes by a process of fermentation only without

the addition of alcohol or any other ingredient.

Indian Excise laws place wines, beer. and IMFL at par. These taws are also probing injurious

to public health. Therefore, there is a need to amend these Excise Laws and delink Wines and Beer
from IMFL and declare such products as light alcoholic beverages not injurious to public health {as in
ail the advanced countries). Even the Ayurvedic formulations allow use of alcohol up to 11%.

Indian Forest Act 1927 Chapter-1, Clause 2(3):

“forest produce” include :

) The following whether found in. or brought from. a forest or not, that is to say bark, lac, mahua
flowers. mahua seeds, [kuth] and myrabolams .

o The following when found in. or brought from a forest that is to say trees and leaves. flowers
and fruits and all other parts or prodee not hereinbefore mentioned. of trees ......... plants not

being trees (including grass, creepers, reeds and moss). and all parts or produce of such plants:
...... sitk, cocoons, honey and wax

@] “tree” includes palms, bamboas, skumps. brush-wood and canes
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Palicyv Refornes for the Development of Commercicd Horticulre

Clause 26 of_lhe Act says, any person who makes any fresh clearing prohibited by section 5 or
....... {g) subject 1o any manufacturing process or removes any forest produce. ...... shall be
punishable with imprisonment for a term which may extend to 6 months or with fine. Red Dura
Book

Ministry of Forest and Environment have identified 9,500 species of herbal, medicinal and
aromatic plants growing in forests, Unfertunately, thousands of such species are at the verge of
extinction which have been inctuded in the 5 volumes of Red Data Book and thus placed under
the banned list for commercial use. These species have also been placed under the Negative

List of Exports. For example, Taxns baccata — o wonder plant for the treatment of cancer is
included in such a category.

These species have been declared as endangered and threatened due to excessive exploitation
by the petty forest contractors. Some of the State Governmenis have even decided to empower
Village Panchayats to exploit the'minor forest produce,

The responsibility of Ministry of Forest and Environment is 1o, conserve the forest wealth and
commercial propagation of such a forest wealth should be lefi with the horticulture sector.
And. therefore, there is a need to exclude horticultural produce from the purview of “forest
_ produce” and_allow scientific propagation of such produce on private lands/wastelands through
horticutture sector. > ;o0 ¢ - s o ot ke Co - .

Narcotic Drugs & Psychotropic Substances Act

The Act restricts substances for ayurvedic and other drug formulations, e.g. Cannabis is proving

- to be a “wonder drug” after successful trials by the British Government and Government will bow 10

public pressure and legalise the cultiation of cannabis for medical purposes by 2002 (Hindusiun Times.
11.9.2001 and Tribune, 7.11.2001}.

APMC Acts

In the APMC Acts also, there are restrictive legal provistons such as “all agricultural produce
brought inte or processed in market area shall pass through the principal market vard or sub market

yard.and shall not be bought or sold at any other place within the market area™. The AMA is separately
looking into such issues. ; '

Land Ceiling Acts

Encourage higher acreage for “plartation crops™ enly. Fruits. medicinal and aromatic plants
and all horticultural crops shoutd also be permissible with higher land ceilings. Therefore amendments
are alse required to be carried out in the said Acts. The total cultivable wasteland of 138 lakh ha
should be allowed to be converted under horticultural crops with higher land ceilings.

Plantation Crops

The focus on plantation crops has been given boost to commodities like tea, cotfee, spices.

rubber, cashewnut eic. through their respective Commadity Boards. There is a need to have a balanced

growth of every horticultural commodity with the assistance from National Horticulture Board.

Contract Farming

There is a need to amend the existing labour laws to encourage contract farming.

-“‘
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Approaches for Sustwinable Development af Horticulture

Constitutionat and other provisions with respect to the amendments
The 7* Schedute to Constitution and provisions of the Indian Forest Act mentions as under :-
Union List, Clause 84 - Duties of excise of tobacco and other goods manufactured or produced
in India except: )
a} aleoholic liquors for human consumption
b} opium, Indian hemp and other narcotic drugs and narcotics. but including medicinal and toilet
preparations containing alcohol or any substance.
State List, Clause 8 ~ Intoxicating liquors. that is to say. production. manufacture. possession.
transport. purchase and sale of intoxicating liquors. )

State List, Clause 51 ~ Duties of excise on the following goeds manufactured or produced in
ihe State and courtervailing duties at the same of lower rates on similar woods manufactured or produced

clsewhere in India:-
a) alcoholic liquors for human censumption.

b} opiym. Indian hemp and other narcotic drugs and narcotics, but including medicinal and toilet

preparations containing alcohol or any substance,

Congurrent List, Clause 19 - Drugs and poisons. subject to the provisions of entry 59 of List
| with respect to opium.

Indian Forest Act 1927
tate/Central Government
Labour laws .
Union List, Clause 55 - Regulation of labour and safety in mines and oil fields

Concurrent List. Clause 24 — Welfare of labour including conditions of work. provident funds.
employers’ liability. workmen’s compensation, invalidity and old age pensions and maternity benetits

Land Ceiling Laws

State List. Clause 18 = Land. that is to say. right in or over land. land tenures including the
relation of landiord and tenant. and the collection of rents, transfer and alienation of agriculural land;
land improvement and agricultural loans: colonization

‘The above mentioned provisions make it amply clear that Lhe onus of initiating the proposed
amendmients primarily rests with the State Govermments.

OBJECTIVES OF NHB
The objectives of NHB have been made more broad-based to encourage the healthy growth of
commercial horticulture which aims at to:

© develop high-guality horticultural farms in identified bels and moke such areas vibrant
with horticultural activity which in turn will act as hubs for developing commercial
horticuliure.

O develop post-harvest management and cotd chain infrastructure.
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Policy Reforms for the Development of Commercial Horticudtne

O strengthen Market Information Svstem and horticultural dalab:.lse.

© assist R&D programmes to develop products swited for specific varieties with improved
methods and horticultural technology. .

SCHEME OF NHB

The NHB. Gurgaon, has launched a set of innovative and entrepreneur-driven schemes during
2000 for boosting honiculiurc sector in the country, These schemes are 2imed at achieving the desireﬁ
objectives. Therefore, the schemes cover every segment of this industry, The main emphasis has been
given to the commercial horticulture and cotd chain management for horticultural produce The's-nlienl
features of the scheme are as under ;- . l

Back-ended capital investment subsidy schemes:

Development af Commerciul Horticilture through Production and Post-Hurvest Management

Scheme/ project

Components

Pattern of assistance -

Produciion related

PHM(/ processing
related

High quality commercial horticul-
tural crops

Indigenous crops/produce. herbs
Aromatic and medicinal plants
Seed and nursery

Biotechnology. tissue culture
Bio-pesticides

Creanic foods

Primary processing of products
Establishing hort. health clinics/
laberatory(for agri/horti unem-
ploved graduates}

Consultancy services
Beekeeping.

Grading/ washing/sorting/ drying/
packing centres

Pre-cooling unit/cool stores
Relrigerated van/containers
Special transport vehicle

Retail outlets

Auction platform

Ripening curing chamber
Marketyard/rope ways
Processing unit/ radiation unit/
VHT unit

Horticultural ancilliacy industry.
e.g. tools, equipment, plastics,
packaging etc.

Crates, cartons, aseptic packaging
and nets (50% subsidy)

Back-ended capital subsidy
not exceeding 20% of the
project cost with a maxi-
mum limit of Rs 25 lakhs
per project. For the North-
Eastern/ Tribal/Hilly Areas.
maximum limit of subsidy
would be Rs 30.00 lakhs
per praject

The subsidy to be released
to the leading participating
financial institution on the
completion of project as in
the case of cold storage
projects approved by the
Government,

For projects in the coopera-
tive sector funded by
NCDC. the subsidy would
be through NCDC.
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Approaches for Sustainable Developmem of Horticudtre

Capital-investment subsidy for construction/expansion/ modernization of cold storage/ storages
for horticultural produce: Components and Pattern of Assistance

«  Projects up to a capacity of 5.000 tonnes with an average cost of Rs 2 crore (Rs 4.000/tonng)
would be promated for wider dispersal, which includes expansion of existing capacity {including

CAM.A. stares/pre-cooling units

« In case of modemization and rehabilitation. subsidy @ 23% of the capital cost will be -

).

determined (@ Rs 1.000/tonne capacity created.

«  For other storages. subsidy @@ 25% of the capital cost is to be determined @ Rs 2.000/0onne

capacity to be created.

»  25% promoter’s contribution.

«  50%term loan by banks at PLR+1% through NABARD refinance, Banks not availing refinance -, .

may also tinance such projects with the overall operational guidelines of Govi. of India.

«  25% back-ended capital investment subsidy by NHB not exceeding Rs 50 lakh per project. -

for North-Eastern States. maxim
" fakhs.

Y, Vi

um subsidy admissible would be @& 3

31%uptaRs60 .

BT VI

« The subsidy would flow from NHEB and operated by NABARD. through commercial/
cooperative banks. and by NCDC where cooperatives seek loan from NCDC.

«  Wherever term loans are not raised from institutional sources and the promoters fund projects

entirely through internal resource generation. NHB would provide subsidy directly.

The emphasis shall be laid on the following poinis:

« Reducing PEHM losses with multi

«  Modern Design/Technology and Energy Saving Equipments/ Devices 10 be adopted toaveid .,

obsolescence of machinery, etc.

. Improvement in technology like shifting from Diftuser sysiem to Gravity Cooling System/

Fincoil System, etc.

o  This scheme will be implemented only in thbse States/UTsfareas which do not control rentals

for cold storages.

-chamber and multi-product facilities.

« The respective Banks/FIS'NCDC/NABARD:. etc. will adhere fo their own appraisal norms.

Benefits

« Impetus to the fanmers 10 grow more

«  Shelf -life of the produce will increase

« Losses shall be reduced

« Consumer shall be able to relish

e AT e e e ST, e R T SRR

the produce in a “Farm-Fresh” state.
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Promotional Schemes | |

o

Technology Development and Transfer
« Introduction of new technologies

«  Visit of progressive farmers

« . Expens’ Services from India‘abroad
« Technology awareness
L R L U Y
« Organizing/participation in seminars,
S T ST S B

et

A

»  Udyan Pandit
Y «  Publicity
» . Observation-cum-study tours abroad, . .

: Honorartum to scientists for effective
transfer of technology.

100% financial assistance up to
Rs 10 lakhs/project for production
related and up 10 Rs 25 lakhs to
R&D effonis

Second class sleeper rail/ ordinary
bus fare and Rs 100/day/fanner for
a group of 30 farmers

Actual basis
Up to Rs 50.00(/seminar

Up to Rs 3.00 lakhs for state,
Rs 5.00 lakhs for national event and
Rs 10.lakhs for international event

Rs 1.5 lakhs

On merit

.

On actual basis

Up to Rs 20.000 for each expert, up
to 5 expens/ project )

Mrket Information Service for ..

HMerticultural Crop ’

« + Generate information on wholesale
prices, arrivals and trends in various
“mirkets for hofticultural produce antt
dissemination of information through
media and publications.

N ~,_I--;"

To assist fanmers. exporters. .
dealers, research organisations,
ete. : '

Establishment of Nutritional Gurdens in Rural
Areas o T

+  Distribution of fruit plants and
vegetable seeds in minikits

«  Zero cnergy cool chambers

+  Demonstration

«  Rs250/minikit/family

« Rs2,500/zero energy cool

chamber per school/ village in
a panchayat selected for the
demonstration

Up to Rs 5.000 per school/

panchayatr selected for
demonstration.
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Approcehes for Sustainuble Development of Horticulture

Horticultural Promotion Service

Studies through professional
consultants

«  Techno-economic feasibility - .
studies 1o review the present
status of horticultural deve-
lopment in particular area/

state _ .
. . «  100% financial assistance
»  ldentify constraints and

suggest remedial measures

»  Develop shont-term and .
long-term strategies

+  Provide consultancy services

ELIGIBLE ORGANIZATIONS

The cligible promoters under the above schemes shall include NGOs. Association of Growers. |

individuals. Partinership/Proprietary Firms. Companies. Corporations. Cooperatives. Agricultural
Produce Marketing Committees. Marketing Beards/Comminees. Municipal Corporations/Committees.
Agro-Industries Corporations. SAUs and other R& D organizations concerned. However individuals,
$AUs and other R&D organizations concemed are not eligible for the cold storage capital subsidy
scheme.
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ipp rouches for Sustainable Development of Horticuiture : Eds - M P Singh. LB Negi amd Jose € Somed

PERSPECTIVES FOR HORTICULTURAL
DEVELOPMENT IN INDIA

Gopi N. Ghosh*

griculture sector is very important 1o India in ensuring food security and poverty alleviation,

It provides employment to 70% of the people and contributes 30% of GDP. About 142 mitlion ha
of land is under cultivation with a cropping intensity of nearly 1302, Foodgrain production in India
quadrupled 1o 200 million wnnes since Independence. Similar growth in oilsceds. livestock and fishery
products has been achieved. After passing through the traditional phase of low-input, lowe-technology
made of production in the early years of Independence, India moved on to the “wreen revolution”
phase 3 decades ago. The country is now in the third phase of agriculwral development where it is
paying more attention 10 agricultural diversitication and productivily enhancement. :

B

conditions make growing ofa lange number of crops, fruits and vegetables possible in India. Horticultural

crops though account for only 6-7% of the total arca (176.4 million ha). it provides 18.8% of total -

agricultural production and 52% of the total agricultural exports. Horticulture sector provides immense
employment potential that can bring about significant changes in the food security and poverty alleviation
in the rural areas. Horticulture is also important for environmental conservation and export eamings,
India occupies, top position in fruit production as well as in the production of several individual crops
like mango. banana and second position in world vegetable production next only to China.

The current thrust on horticulture and their impact on agrarian environment, are all the more
important from several considerations. Indian agriculture critically needs diversification 1o improve
farm efficiency and farmers” income, to cater to the changing dietary pattern and also to bencfit from
emerging global integration. This has also got an important bearing on food and nutritiomal security of
the nation. And there is ample indication that hortivultural crops would increasingly occupy a significant
place in the lives of the poor peaple and help in qualitatively improving the nutritional status of their
diet, :

Horticultural development however, requires serious attention on many fronts. Except a few
crops. the productivity of horticultural crops in India is-quite poor cosnpared to those of other countries.
Many improvements are required in enhancing the quatitative aspects as well. Generation of proper
techiology especially the biotechnology. development of improved variey and adoption of good farm
and plantation management tecliniqucs. are key to successful horticuliural development in the country,
Again, as the post-harvest losses are reported to be staggering, proper post-harvest management and
processing activity need urgent attention. Key element, in the post WTO scenario is the marketing
stralegy to boost the income of the farming communities. Ali these would necessarily require larger

Investment in infrastructure, research in post-harvest facilities as well as in processing. marketing and
exports.

* National Professional Qfficer. Food and Agriculture Organisation of the United Nations, New Dethi 110003
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Approaches for Sustainable Developmeni of Harticulnire

HORTICULTURAL DEVELOPMENT BY FAOQ

FAQ has been active since long in enhoncing the agricultural production capacity and improving
food security scenario of its member nations. Horticulture occupies a special place in FAQ and the
Honrticultural Crops Group has as its main objective towards the intensification and diversification to
horticulturat crops. Primarily. the aim is to increase the availability of high quality and safe horticultural
produce {fruits, vegetables, roots and tubers. mushrooms and omamentals) by developing improved
crop management practices for sustainable and environment-friendly horticultural crop production
systems. FAQ strives to promote neglected and high-value horticultural crops as possible diversification
options, according 1o their economic interest of nutritive value. and to make the best use of available
germplasm and biodiversity within distinct agro-ecological zones.

Within these overall goals. the Horticulture Group in FAQ Headquarters works for the following
Programme areas:

Rural Househnld Horticulture

FAQ supports to promote honticulture-based and subsistence-oriented production systems for
household food security and improved nutrition mainly for rural families. This programime aims at
guiding the development of national policies and stratggies 10 improve the output. quality and quantity
of subsistence horticultural production. particularly in poor and remote regions. Particular attention is
paid to carrying out integrated programmes for improving small-hold horticulwral food production.
particularly at household level. These are based on the cultivation of improved lines of traditional crops
of high nutritive value, and the use of sustainable growing systems which ensure year-round harvesting
of fruits, vegetables and horticultural staples.

Urban and Peri-Urban Horticulture (UPH)

Intensification of UPH preduction system aims to secure year-round market supply of fresh
horticuliural produce and promote rural employment and income. As almost 50% of the world population
live in urban areas. this trend is expected to continue and even to accentuate especially in Africa and
Asia. This phenomenon has given birth to an increased demand for fresh fruits and vegetables which is
to be met by new production areas combined with more intensified crop management in order to raise
the productivity per unit of land and water. The available land area on the hand. is shrinking to
accommadate growing population and their dwelling and other economic as well as livelihood needs. It
has also been mentioned that the uncentrolled growth of the cities will lead to poverty and malnutrition
for more than 600 million people by the year 2025. Horticulture within and around the cities is already
a referred activity for many of the unskilled migrants. Individual households are gardening on small
plots, roadsides, mil track sides, terraces and patios --both 1o feed the family and also to sell threugh
street vendors.

City farmers have developed smali-and medium-sized market gardens specializing in the
production of vegetables, fruits and root erops for sale on city markets. This activity is becoming more
and more popular as it provides employment and income for women and young farmers. However, in
most cases. city fanming initiatives lack planning. supervision and guidonce and are expanding in a
haphazard fashion and with farmers squatting on any available piece of Jand. Moreover, uncontrolled
use of agro-chemicals and doubtful imigation water have on several occasions led to public health
problems. Consequently, UPH is considered by some as a high-risk activity. Recognizing the important
role of UPH as a contribution to improved food security, nutrition and livelihood (jobs and income}, it
is essential that “adequate”™ steps be taken to safeguard UPH and to ensure its orderly and “safe”
development for the benefit of the population and the environment.
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Perspeciives for Harticultral Developnient in el

. Th.c [:iPH project nccd.s critical support and research inputs which wili assist in specializing
and diversifying urban and pen-_urban production systems throvgh sustainable imensification of natura)
resource use and by sirengthening decision support systems.

Crop-specific and Large Scale Horticulture

_ Therearcattempts to achieve the full agronomic and economic potential of principal horticutural
crops in distinet agro-ecological conditions and to improve large-scale horticuliural rog‘uclio tv om
Key activities ynder this programme are to assist member governments in: a) 'bf"‘lll'lt' '" s-ﬁ‘fm'
nationa) strategies and technical guidelines for horticuliura) de;rlopmem master plans to b;_- :zi: po lues;
fto the overall agricultural development planning process: b) organizing workshops and Zr_l:}?rafe
training materials on Integrated Production and Protection Management (iPPY: ¢) assisl?ne ilot I U_sn:g
and field demonstrations: and d) developing information exchange platform, sup oni““ p‘ ! Proiaec s
global retworks for inter country cooperation. = - Supporting regional and

HORTICULTURAL MARKETING

.Marketmg is Ilhc process by which the space between the producer and the consumer is brideed
In horticultural farming. where prices are-rarcly regulated. commodities are perishable. financial _Ef' .
depends as much upon business and marketing skills as on the {armer’s techntical ex en:li e‘ It i h!?‘ ll1n
value crops which are often a crucial component of viability for smal farms wpere s et

local community’s taste and requiremeits are well understood. Transport and post-harvest losses are
not serious problems. As the populations of the cities expand, farmers have the aaded responsibility of

fec_dmg not on[y_thc rural maf'ke: but the growing distam urban markets, The farmer therefore has to
take on substantive.commercial and marketing skills.

1 ra;;ellmg essentiafly ill\'Oh’f.‘S finding out what your cusiomers want and supplying it to them
ar;pro ;‘t :sbstresses the t\\:o crucial points that govern marketing: Firstly, that the whole marketing
process has to be customer oriented. Production must supply customers with what they want or need

Secolldb that “ltll'l\(!“ 5 il A 1N P
. ng 15 3 commercial rocess and isonl 5
P nly sustain ble if " plOVldeS all ﬂle parucipants

. hHofuculturnl products are mnirllly sold fresh: some are eaten raw while others are cooked
a:;.l:blzn:guItc;lrrizzldp;rzriilucls c:1.:.1\.%- 1I"adlfiom.||])' been processed whc:n no other form of storage \yas;
prm:esseci a[;d. red hosnz'm ! fam]s. As-society develops and becomes more affluent. the market for
P sedan: prep 1cubtural products develpps.Amarket also develaps for horticultura) products

wers and house and garden plants which are sold for purely aesthetic reasons. Increased

£ e

4l it [t r 1l P 1 Sity P
“e‘lth lso bl ngs “IIII It an IIICIEISEd dclll llld fOl l()d ict dive ity i the '0[“! of new crops, off
scason SuppllES and dlﬂ‘c“ﬂn ﬂavouls.

Important characteristics of horticultural Crops are:

- - . . _—
They are ln;}:tlI) eaten for their contribution to the flavour and interest of food and for the
supply of minor but essential nutrients. especially vitaming;

- In*Subsistence advicelure a famher will mainly be feeding himself and his neighbours, The

— il -t

- They are not basic food commeoditics; people will put off buying it the price is 100 high: .

:—'- Consumption fevels vary, depending on the selling price and the income of the b'uyer.
,;‘ Many of the crops are not traded in large volumes and there is a limited market:

- The [.)roducl.s are perishable, which means there is always a reduction in quality if they are not i

o sold immediarely. usuzally leading to a falt in value; ) . i
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Approaches for Sustainable Developntent of Horticuture

b There is a wide range and variety of horticultural products. §f one product is too highty priced
the consumer will generally buy another:
= The products are normally traded in a very free market where price is primarily determined by
supply and demand,
All these factors contribute to the crucial and reoccurring fact about horticulural crops: that
prices. espeeially the prices the farmers obtain, are variable and difficult 1o predict. Therefore. some of .
the kev strategies of suceessful horticultural marketing would include:

re reducing unit cost of production to become competitive in the market:

- improving the quality and presentation of the produce as per consumer preferences:

> identifying the highest price buyer. thereby. stress on effective market information:

P negotiating from strenyth. especially collective/cooperative activities 1o give benefits to small
producers.

= maximizing eaming by scheduling production when there is limited availability taking resource

to off-season cultivation.

Helping farmers to minimize risks would also be essential perhaps through selling a proportion
of praduce at firm contract prices: growing a crop range which includes a mix of high and low ri<k
products: and investing in technology which increasés yield stability arid therefure income stability.

With increased distances between the area of production and the points of consumption. systems

and infrastructure will have to be set up to deliver produce regularly and reliably to the market, and
provide a feedback of information between the market and the growers so that production can be

“constantly oriented towards consumer demand.

FAQ's special programme on food security also highlights some issues to promote horticultural
production. They are to :

O identifying commercial supplicrs of farm inputs and the best way for fanners to deal with
those suppliers:

O assessing the market for new or additional production:

Q identifying the best ways of marketing the produce taking into account the benefits of
group action:

O ensuriny effective post-harvest handling to reduce losses and increase sales value:

O sclecting options ta ensure effective processing to add value when this is possible:

o] strenghening extension skills in marketing and post-harvest handling.

FAO'S HORTICULTURAL DEVELOPMENT ACTIVITY IN INDIA

FAO's assistance to development of horticulture in India was well-recognized as early as in

1970s when with UNDP/FAQO assistance. Centres of Advanced Studies for Post Graduate Education

" and Research in Horticulture were established in tropical horticulture jointly at the Indian Institute of
Horticultural Research and University of Agricultural Sciences at Bangalore and for Temperate
Horticulture at the University of Forestry and Horticulture at Sofan, Besides mecting country’s demand
for highly qualified professionals in these areas, these initiatives also assisted in developing and
_introducing new varieties of fruit crops, vegetables, plantation crops. asalso the post-harvest management

T WL W S —-

~ of horticulwral crops in tune with Govi

solving their problems relating 10 fall in productivity of apple pl
. total area under horticultural crops.

Perspectives for Horticulinral Developne i in taclic

research. flelense ofl-m_proved varieties and standardization of production continue 1o help the t:
in improving productivity and quality of the produce. 1 the fammers
F:t\() also assisted m_devc!opiug packages for greenhouse Roriculture technolow: fo "
growers in moden1'c0m111ercml Aoriculture production in locations. such as Maharashira, Ka r S'"':l
Jammu and Kashmlf. Jammu and Kashmir has also been assisted by FAQ in vegml;ve r;) I m?lﬂ -'!-‘
\\'?]nuts. by establishing mother and progeny orchards by providing technical assistance 1o lfne [F)’:gﬂ:(’" o
of Horticulture, State Extension Service and Agricultural Unive;sil\' of Shalimar. This ru'*'ctp'a I!]I:e;“'
to be extended for walnut development in Northern Hill Region;. FAQ has lnls'o a:prét'edlsa ITEE’

project to provide assistance to improve production of banana pl i
plamations for sir 3 o |
Assam and Andhra Pradesh. small scale growers in

Even the small scale farmers based Tele Food projects also got horticulture oriented by setti
upofa g.re_enhm!se for walnut development in Uttaranchal. establishing Horticultiire Garden to Pfed P
Malnulrnllqn of Poor Backward Community in Gurgnon. a 'limc :)rclmrd and 1Isln) a mu 'hg o
demonstration-cum-production center in Jammu and Kashmir. a vegetable amrs;r\- il; K o
polyhouse agro tcchpology nuesery in Himachal Pradesh, as also sch:)oi vegetable &rch'\ du'mil‘)orll‘h'n
Through various training activities, frontier technologies such as tissue culn‘l-re‘cr)-'opres‘e:\- tiom. .

m ' s. fror ¢ i ation, in-
vitro conservatior: etc.. are also being disseminated to improve horticultural production pr

‘ 0Cesses.
FAQ has given rcqqirediimpelusltlcg improve the prp'ducti\'i(y. quality and post-hary
t.’of India’s priority “sector, (i ‘iding

support to NDDB for the development of an nmbi??ocl:;ll;\'J:‘;IL:flli‘e?rzz;sllazlsdp:z‘fe(:!::ﬁ CO"Surtﬂnl:}'
_Bangalorc. Aplan fora cqrnprelqensiv_e horticultural development sirategy in Mad}l-;\':; Przsd:;;: :::d':
propf:jsa] f:or the L)'Fhee improvement prcjec‘l in Bihar. Uar Pradesh and Uttaranchal are under
consideration. FAO is also considering to assist Horticultural Department of Himachal Pradesh in

antations which covers over 42% of the

CONCLUSION

hould ;\:c:;essmg {ljherpro?lems of sustained quality and high productivity in fruits and vegetables

€ agenda tor tuture research in the countty. Despi ’ i ,
g a a Y. pite large production base, the
potential of many fruits and vegetables i i i and oo

F et s not being actualized. Lack of quality [
borvest manmgeen oane. . La quality owtpur and poor post-
( are areas that need to be addressed.  Processing ¢ ¢ : i

s ment are areas that need 8 ed. Processing could be a potent sol
e ! : " ! . 2 potent solution for
inhs:t:ﬁ,c‘:_zluts: stabilizing prices and making products available during scarce period. The post-harvest
\ ‘Id e ure is urgently required to be built to bring in expected gains in marketing and export. FAQ
VO , o . N . . = ~ ’ ) )

utd like to see India in the forefront of global harticultural preduction, productivity and exports
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Approaches for Sustuinable Development of Horticalture @ Eds : HLE Singh, L2 Negi and Jose C. Sameel!

WTO AGREEMENT ON AGRICULTURE AND ITS
IMPACT ON INDIA

Rajiv Mehta*

he emergence of World Trade Organization (WTO) in January 1993, succeeding the General

Agreement on Tarift and Trade (GATT) was a landmark event in the annals ot global trade reforms.
It offered a set of Agreements offering a framework of rules for multilateral wading system. The
Agreement on Agriculture {A0A) was also reached by the member countries for the first time with the
objective to establish a fair and market-oriented trading system and that a reform process should be
initiated through the negotiation ol commitments on support and protection and through the establishment
of sirengthened and more operationally effective GATT rules and disciplines. The Preamble of AoA
states that commitments under the reform programme for trade in agriculture should be made in an
equitable way among all members, having regard to non-trade concems. including food security. Anicle

20 of the Agreement, which mandates negotiations for continuation of the retonm process. also mu;agmzes .

that non-trade concerns. such as food security should be taken into account in the negotiations.
THE AGREEMENT ON AGRICULTURE : SALTENT FEATURES

The AoA forms a pan of the Final Act of the Uruguzy Round of Multilateral Trade Nepotiations.
The AoA was signed by the member counteies in April 1994 at Marrakesh, Morocco and came into
force an the Ist January 1995. The long-tenm objective of the Agreement is 1o establish a fair and
market-oriented agricultural trading system and that a reform process should be ipitiated through the
negotiation of commitments on support and protection and through the establishment of strengthened
and more operalionﬁﬁy effective GATT rules and disciplines”™. It has been further stated that “the long-
term objective is to provide for substantial progressive reductions in agricultural support and protection
sustained over an agreed perlod oftime, resulting in correcnng, r and preventing restrictions and distontions
in world agricultural markets™, -

The Agreement incorporates 3 broad areas of commitments from member states, They are:

. market access, i.e. the disciplines on import restraints and tariffs
. domestic support. i.e. subsidies by Governments to domestic producers
. export subsidies.

Market Access

On market access. the Agreement primarily envisages tariftication of all non-tariff barriers. In
other words. non-tariff barriers such as, quantitative restrictions {quota, impon restrictions through
permits, import licensing. etc.) are 1o be replaced by tariffs to provide the same level of protection and
then progressive reduction of the tariff levels is to be made,

* Additional Statistical Adviser. Uvpariment of Agriculture ond Cooperation, Ministry of Agriculiuee. Government of India.
Mew Delhi 110001
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The reduction commitments on import tariffs are as under:

[Tariffs (Base: 1936-88) Developed Countries Developing Countrics
(1995-2000) {1995-2004)

Average cut forall agri products | 36% 2494

Minimum cut per product line 15%% : 10%

Domestic Support

Provisions of the Agreement on domestic support measures have 2 main objectives. They
are 10 ‘

o] identify acceptable measures of support to farmiers and
la] discipline trade distorting support to farmers.

These commitments regarding domestic support are primarily aimed al comtaining high levels

. of domestic agricultural suppon in developed counties. This objective is to be achieved by quartification

+ ofdomestic support, that is. the Agaregate Measure of Support (AMS) and then by progressive reduction
of the AMS. ’

Agreement. These categories of exempt suppont measures are; '

]
. - “Greén Box? Measures - which have asminifium impact on trade. These include the foltowing
types of assistance: .

o] Go_vc_mment assistance on general services like research . pest and disease control,
training. extension. and advisory services,

O public stock holding tor food security purposes,

O domestic food aid,

O direct payment to producers. such as, governmental financial participation in income

insurance and safety nets, relief from natural disasters. and payments under environmental
. assistance programmes, - K -

O de-coupled income support.

o Government financial participation in income insurance and incéme safety-net
programmes,

Q payments (made either directly or by way of gavernmental financial pamc:pauon n
crop insurance schemes) for relief from natural disasters,

O structural adjustiment assistance provided through producer retirement prognmmes
resource retirement programmes; and investment aids,

O payments under environmental programmes.

O payments under regional assistance progranimes,

“® »
- Blue Box™ measures — representing direct payments under production timitiag programme,
ese are relevant from the poins of view of developed countries alone,
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. . . i ] specific AMS is calculated by subtracting the intemational price (fixed at 1986-88 levels) from the
Special and Differential Treatment for Developing Countries . L s _

p ping domestic price and then multiplying the resultant figure by the quantity of production eligible to receive

i investment subsidies which are generally available to agriculiure in developing couniries. the support. a negative figure would arise if intermational prices were higher than domestic prices.

During the base period. except for tabacco and sugarcane, intemational prices of all prodilcts were

and
higher than the domestic prices, hence the negative figures of AMS.

ii. agricultural input services generally available to “low income and resource-poor

producers’ in developing countries. Non-product-specific subsidy is calculated by taking into account subsidies given for fertitizers.

water. seeds, credit and electricity, During the reference period. the total non-product-specific AMS

The AMS ( also called Amber Box) consists of 2 parts. They are: came to Rs 458 crores.
® product specific subsidies, that is, the difference between the administered priccs‘ Since the total Product-Specifi . . )
(minimum support prices in India) and external reference prices (¢.i.f prices of imports S uet-Specific AMS is negative. and that too by a huge magnitude. and the
and f.0.b. prices of exports). times the quantity of production which gets such support Non-Product Specific AMS is also well within the dfe minimis level. india has no reduction comminments
o.b. . . antity g - to meet. Even the calculations for the marketing year 1995-96 show the product-specific AMS figure,
® non-product-specific subsidics. that is. subsidies on inputs such as fertilizers. electriciry.g . as (-)38.47% and non-product-specific AMS as 7.52% ofthe Agri GDP. This still keeps our agg're‘éate .

AMS well below the de minimis level of 10%%. Moreover, the explanatory note to the AMS notifications-

irrigation ete.
alse indicated that non-product-specific support figures did not exclude the input subsidies given to

"cr:;r:ir]il:itﬂ:zsg:rrzlpted categories of support measures is subject to reduction N Imv:irucbme-and resource-poor fanneljs.-}vhich India is entitled to exclude from AMS calculations under -
_ Anticle 6.2 of AoA. Therefore. India is under no obligation 1o reduce domestic suppont currently .
Domestic support Developed countries Developing countries Tt extended to the-agri'cu'llure_'se.ctqr. ’ o . ' 7 '
(Base 1986-88) | _ (1995-2000) (1995204 e In India, exporters of agricultural commodities do not get any dircet subsidy. The only subsidies -+ -
AMS 20% 13% . * available to them are in the form of exemption of export profit from income 1ax under section 80-HHC °
_ofthe Income Tax Act which is also not one of the Jisted subsidies (even normal agricultural income is . ..

Domestic support given (o agriculture sector within the specified de minimis level, thatis . up non taxable in-India); and subsidi f frei ) .
16 10% ofthe tota! value of agriculturat produce in developing countries and 5%in developed countries L e es on cost of freight on export shipments of certain products like
. .o fruits. vegetables and floricultural products. -

is atlowed. In other words. AMS within this limit is not subject to any reduction commitment. o .
The AoA does not in any way, require India to reduce its existing subsidies for research, pest

Export Subsidies ' . ddi . - . .
: . and disease control, marketing and prometional services and various infrastructural support services. It
The export subsidies are also subject 1o reduction commitments as under : - does not in any way affect the existing PDS. India has not taken any obligation for providing market
” acces itie adi iai . . ; .
Export subsidies Developed countries Developing countries I S varioz:g::;t;nl?:;;s to Ic:ther_ ?ﬂdnng.p:;_nners. India is ‘fret o ﬁ)i]c_)w her own agricultural policy and.
(Base 1986-90) - (1995-2000) (1995-2004) o ppon proframimes for the farmers. :

. EXPERIEN IPL Fi , - C
Subsidy value 36% 24% CEOF !MPLEMENTATION OFAQA e
Subsidised quantities 21% - 13% i e e .Exp'cnence durmg the l.asi 6 years Shct“'s tha.t th}e A0A has not brought about the anticipated

: _ b - eepening of world trade in agriculture or spatial re-distribution of agriculture production or improved. .-

Export subsidies of the kind listed in the Agreement which attract reduction commitments are ) retumns to farmers in developing countries or greater trapsparency in agricultural trade. Itis evident that

a good number of provisions of the AoA lack the required degree of rigor or contain ambiguities

non existent in India.
leading to the possibilities of varying interpretations. It is well-kuown that the advantage of the lack of

,
INDIA’S COMMITMENTS N vigour and ambiguities in the Agreement have been accruing 1o those very Members who are mainty
Being under a balance of payments cover, India had been maintaining Quantitative Restrictions responsible for the distortions in the international trade in agriculture, For example, tariffs continue to
{QRs) and had not undertaken any commitment with regard to market access and this has been clearly be quite high on products of interest to developing countries like sugar, rice or dairy products, because
stated in our schedule filed in WTO, The only commitment India had undertaken was to bind its primary commitments under the AoA require reductions only on an un-weighted average basis.
ugm:umfml .prmfuctjs at 100%; processed foods at 1 :Sﬂ% anid .erhble mts: at 30075 H“)\\'eve.r. I.hEFE are India's Agricultural Trade
a few tarifT lines, which had been bound at lower tariff levels in the earlier rounds of negotiations. Of
these tariff lines, the bound levels of 15 tariff lines, which include milk, skimmed mitk powder. spelt ] Despite being an agrarian economy, where the agriculture secter provides employment to approx-
wheat, maize. rice, millet, songhum, rape, colza or mustard oil, were misgd through success ful negotiations imately 65% of the population and contributes 25% to the GDP of the country, India has remained a
under GATT Article XX VIIL in December 1999, ?argi!"lallpla)'er in world agricultural trade. Currently. it has a share of less than'Z% of the world market
o ) ) . - i b agriculture. India is an importer of pulses, oilsceds and edible oils. Th i
India does not provide any product-specific support other than market price support. During mcluding coffee. tea and ﬁsi});rics in‘:he total expor:s of India wassarouenfihrtrfﬁe’;ai%\rllc*;ggl-gaégé?ducm

the reference period (1986-89). the total product specific AMS was (-} Rs 24, 442 crores. Since product
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The post-Uruguay Round experience has been a mixed one for agricultural trade in India.
While in cenain cases. exports have increased in others a decline has been registered. However. these
cannot be attributed solely to the impact of the Agreement on Agricullure, An increase in traditional
export items is largely due 10 the comparative advantage that India enjoys in production of certain
items and because of a large number of ethnic Indians living abroad who have a preference for Indian
products. The traditional items, which have registered an increase, are rice, sesame seed. oil meals, ete.
Other factors. which are acknowledged to have limited our exponts. arce infrastruciural inadequacies as
well as ad-hoc domestic and trade policies. Meeting the sanitary and phytosanitary requireiments of
most trading partners also call for substantial investment in developing quality standards and developing
adequate infrastructural facilivies.

Ever since, there have been apprehensions that removal of QRs would open the Roodyates of
imports. but these fears appear to be unfounded. Actual empirical data reveals that a the aggregate
macro level, the removal of QRs has not altered either the overall rate of growth ol impons or even their
composition. The non-oil imports have so far {April-January 2001) witnessed a negative growth off
8.1

Another emerging area. which poses a chatlenge. is irade in genetically modified agricultural
products. While it is viewed by somie as o panacea for food security problems ot the country. others feel
that we may be led into uncharted territory, which is fraught with serious implications for heakth.

Trade Defence Measures

The time gap in the collection of impon data. which used to be about 10 months inthe DGCI&S
office. has been brought down to less than 3 months and efforts are being made 1o ensure that import
data is available within a period of less than 30 days. Continuous monitoring ot import of about 300
sensitive items and monitering of the impact of QR removal is done and corrective measures are initinted.
The imports are being closely monitored and in cases where any injury has been caused to the domestic
producer or any serious injury has been apprehended due to unfair trade practices by the foreign exponters
or due to import surge. anti-dumping action or safeguard action have been taken as provided in various
WTO agreements te“Bive necessary protection 1o the domestic producers.

With a view 1o see that domestic producers do not have to face unfair competition and a level
playing field is created, in addition to tariff protection. all imports are subjected to domestic laws. rules,

- regulations. procedures, technical and sanitary and phytosanitary standards applicable to the domestic |

industry. In this connection, DGFT had isstted orders in November 2000 that all packaged imported
products will have to indicate the maximum retai! price as per the provisions of the Weights and Measures
Actand also forthe 131 items for which the Bureau of Indian Standards (B1S) cenification is compulsory.
the foreign exporters will have to get themselves accredited with BIS.

Further, following notifications are being issued by DGFT to crune a level playing ficld for the
domestic industry/ domestic producers:

O Import of tea waste is to be allowed only subject to fulfilmem of conditions of the
provisions of the Tea Waste (Control) Order 1939,

O The import of alcoholic beverages will be subject to the compliance of various mandatory
requirements as might have been stipulated by various state governments.

O Import of all edible and food products as regards their quality and packaging requirements
shall be subject 10 the conditions and the standards as might have been h\ed under
Prevention of Food Adulteration Act 1934,
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<o All meat and poeultry products will have to comply with the conditions regarding
manufacture. slaughter, packing. labelling and quatiny conditions as {aid down under
Meat Food Products Order 1973.

Q tmport of various edible producis will be subject to the compliance of quality
. specifications, norms tor packing. limits of poisonous metals in fruit products and

restrictions regarding use of tood colours. preservatives and salts as have been prescribed
n “Fruit Products Order 1933,

O Besides for items such as sugar where the domestic praducer has ta give a particular
percentage of levy to FCI or Government at a fixed price, the same requirement wil
have to be met in the case of imported items.

Besides. Agriculture Ministry will make use of the provisions of the Plants. Fruits and Seeds
(Regulation of Imports into lndn) Order 1989, for ensuring that the foreign imported agricuitural goods
do not carry any pests or create any nsks to human or animal life or ptant heatth.

Some mechanisms are 'W’llhblt. to the Government for gziv ing protection to domestic producers,
They are:

o] Anti-dumping. anti-subsidy countervailing duty or safeguard action as provided under
. . . various WTO agreements can be taken under certain circumstances. .
) . N i ’

0 Article XX or XX1 of GATT providing for general exception and on national security

constderations respectively can be invoked to put QRs on any itein as could be justified
under these Articles of GATT.

O Department of Commerce have also strengthened its Designited Authorits for Anti-
Dumping and Countervailing Duties. [n the last few months. preliminary anti-dumping
-duties have been imposed with a gap of only about 75 - 80 days from the date of
investigation as against the statutory minjimum period of 60 days.

EXIM POLICY 2001
The EXIM Policy 2001 has particularly focussed on agricultural trade. highlighted as under :

Q Primacy to promotion of agricultural exports as the ongoing negotiations on agriculture
as the WTO presents opportunities for farmers.  + - . :

O Supplements the elorts of State Governments in Facilitating ayri exports based on
specific products and specific geographical areas.

0] Concerted efTorts to fill in the gaps with regard 1o information on prices. demand. quality
standards etc. to enable the farmers-to respond to the international situation.

O The EXIM Policy schemes like 'Duly Exemption Scheme and the Export Promotion
Capital Goods Scheme (EPCGY have been made applicable to the agro-sector also.

The farm-to-port approach in the Agri-Economic Zones and the proposed Agri-Export Policy
are expected to give a boost to agriculiural exports. '

Negotiations on Agreement on Agriculture:

As mandated under Article 20 of the AoA, the negotiations for further progressive liberalization
to establish a fair and market-oriented agricultural trading system have begun from Ist January.2000.
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These discussions are taking place in Special Sessions ofthe WTO Committee on Agriculture. Till end
of March 2001. 47 proposals have been filed by various countries/groups of countries in the WTO.

India’s Proposals for Negetiations

Based on the inputs received from the consuliations held with various stakeholders, India’s
objectives in the negotiations are:
O To protect its food and livelihood security concems and to protect all domestic policy
measures taken for poverty alleviation. rural development and rural employment.

O To create opportunities for expansion of agricultural exports by securing meaningful
market access in developed countries.

Indian proposals submitted to WTQ on 15 January 2001 can broadly be classified into following
2 categories:

O Increasing the flexibility enjoved by developing countries for providing domestic support

to the agriculture sector under the special and differential provisions as also further
strengthening of trade defence mechanisms with a view to ensuring the food seeurity
and to take care of livelihood concerns.

@) Demanding of substantial and meaningful reductions in tarifts including elimination of
peak tariffand tariff escalation. substantial reductions in domestic support and elimination
of export subsidies by the developed countries so as to get meaningful market access
opportunities.

COPING STRATEGIES

1t is expected that the trade liberalization as a result of WTO Agreement on Agriculture would
bring about a structural change ini the global agricultural trade and a less distorted trading regime in
which more efficient agricultural producers would stand to benefit. The National Agriculture Policy
has identified variousThrust arcas primarily for accelerated sustainable growth of agriculture. This in
turn addresses the issue of long-term efficiency of Indian agriculiure. Enhancement of efficiency of
[ndian agriculture would improve contpetitiveness in the intemational market resulting in greater market
access for our agricultural produce. This would necessitate a focused agenda for reforms and enhancing
efficiency of Indian agriculture. The salient aspects of the same are ) :

@) Support in the areas of research extension, water and land management, infrastructure,
post-harvest management, rural credit and agricullural risk management Lo sustain the
growth and attain competitiveness.

O Investment in irrigation, watershed development. power and rural infrastructure.

@] Reorganize production and export efforts on the basis of specitic products in identified
geographical areas with the tenet of comparative advantage. encompass all areas from
production to post-harvest management, quality standards. processing, storage. transport
and marketing activities. Setting up of grading and sorting facilities and other post-
harvest technologies.

O Convert India’s low use of agro chemicals into an opportunity.
O Compliance with intemational quality including hygiene and safety standards.
62
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Standards by Codex Alementarius {dentification and declaration of pest-free areas for
export,

Education and training on post-harvest management and exportability of products.

Establish a credible system of registration of accredited laboratories for quality
certification.

Redefining role of APMC in a more competitive environment. integrate existing
agricultural markets through information access. reduce the price spread . reduce 1rade
barriers.

Better network of existing institutions using more affordable technology. with priority
on coverage and local participation.

Rationalisation of statutory levies.

Improve credit. insurance and cooperative institutions.

Policy Thrust for Stractural Reform, National Agriculture Policy

O

)
o
8]
O
O
O

R ety

[Pl i . L =

Enhance compnrativé advantage.
. Productivity acceleration.

Efficient use of inputs and their assured availability,
" Diversification.

Land reforms.

Risk management.

Information access and dissemination.
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Approuches for Sustuinable Development of Hortieufture: Eds @ H.P Singh, L Negi and Jose C Sanuc!

ROLE OF NABARD IN CREDIT SUPPORT FOR
DEVELOPMENT OF HORTICULTURE

M.R. Sharma*

A_l_:ricuhurc coniributes nearly 30% to GDP. providing livelihood 10 more than 70%s of the popula-
tion of the country. Thus. it forms an important sector of the Indian economy. The share of
agriculiure exports is around 15% of all-India exports. Horticultuse, as an impariant sub-secior ot
India’s agriculture. contributes 18% of the gross value of agriculural autput and 52°5 of export camings
from agriculture (Table 1). Horticuliure makes significant contribution particularly in providing
employment opportunities. higher incomes to farmers. earning foreign exchange. ecological
development and nutritional needs of human beinus. )

In spite of its promincnt position in socio-economic. ecological and nutritional scene of the
nation. the progress of horticulture sector is not commensurate with the actual available potential. In

fact. India’s horticultural progress is yet to come to its full bioom. Nevertheless. achievements of the

country in this secter is undoubtedly significant particularly in fruits and vegetables production. As
per the data available. India produces 44.04 million tonnes of fruits and £7.53 million tonnes of
vegetables from an area of 3,73 millionha and 5.87 million ha, respectively. Indiaranks second next
to China in world production of fruits and vegetables. About 63% of the world wmangoes and 11%% of
the worlds banana is produced in india.

However, India's per capita consumption of vegetables is only 130 widay as apainst the
requirement of 280 g/day. As such. there is an imperative need for increasing the production and
productivity of vegetables.

Apart from meeting the domestic market requirements. the needs of the processing industry
for producing items for home consumplion and exports. following fruits. vegetables. tlowers and
plantation produces have a lot.of expart market potential.

Fruits Mango. grape, banana, citrus, litchi. sapota, ber. pomengranate and custard-
apple. "

Vegetables  Onion._ potato, okra, bitter gourd, asparagus. celery. bell pepper. sweet com and baby
corn. green and lima beans.

Flowers Rose. carnation, orchids. gladielus, chrysanthemum. omamental plants and foliage.
bulbs and seeds and tissue culture material.

Plantation  Tea. coffee. cashew, black pepper. cardamom and arecam,

crops

Horticultural export earning constitutes 32% of the total export earnings from agriculture.
There has been an increase in export earnings from plantation and horticuliure products except a
decline during 1998-99 which can be observed from Table .

¢ Chaef Generat Manager, Yeehmreal Services Dopuviment, Nutional Bank for Agne wftare und Rival Developnrent
INARARD, Mumbed 005 ¢
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Tabie 1. Equrr of horticultieral products of India (1996-99)

Year Qﬁanlity (000 tannes) Value {Rs, crore)
1996-97 897.08 1.163.34
1997-98 871.68 1.483.91
1998-99 650.85 [.404.84

Keeping in view the vast potential available. both in respect of exports and domestic consumpti

ofhorticultural products. a quantum jump can be achieved provided necessary support including cpmf’?f:
is provided to the entrepreneurs on liberal tenns. Besides. a rcmed\'-nmlad\: analkvsis of Imnifult lI
and allied activities in India clearly points out immediate need for prope} hlending of technol l"'ﬂ’
credit and scientific management (o ensure an accelerated growth of this imporant s:cmr s

CREDIT SUPPORT

leerany other d_evclopmcnls. horticultural development essentially requires eredit as a crucial
component for production, post-harvest management. including marketing and above all, creation of

... necessary infrastructure. which inter alia include connectivity. strong and suitable transport systems

storages etc. The development of plamation and” horticuliural crops involves long gestation period
{mango. ﬂp_ple._ coconut, cashewnul, ten. coffee etc.) and high investments (growing of vegetables /
flower cultivation under greenhouse conditions, growing of mushrooms under controlled conditions,

etc). Therefare. credit needs of the sector i i
: or is not only of high velume but atso for i
extending up 10 15 vears. N ‘ foner duml"on

. Direct credit support for ht_:niculmral development is provided to the individuals, groups of
u(r: ividuals, cooperatives. companies. ¢tc. by various financial institutions tike Commercial Banks
(CBs). Cooperative Banks. Regional Rural Banks (RRBs). Industrial Development Bank of India

{IDBI). National Bank fi i .
banks_) ank for Agriculture and Rural Development (NABARD) and some private sector

ROLE OF NABARD

flow b Tllz T\U’:’BA Rl?,fmce its mce;')tmn, has played an important role to facilitate the smooth credit
oo '} ) Y O creau'n;, adequate awareness among the concerned agencies. formulating guidelines,
di?ccel ::::ici:zs’s::?:gn% out cost structures, pfovidinglconcessional refinance through banks and Iately
Plotion 1 ]mnicuTt emments 1o creaie necessary 1|1fraslrl1clure like roads, irrigation facilities eic.
comctioned b NABA ure sector. on an average, cg_:_n__u::butes nearly 5% of the refinance assistance
ruis orops ylamatioRD. There are more thar? 50 activities covered under this sector which comprises
s .p n crops, vegetables, t'!oncul:ure. mushroom. betelvine, sericulure. bee-keeping.
¢ culture, post-harvest technology. fruit and vegetable processing ete.

secxors,Tlgf,::]os‘,:cﬁv”;’p-]ama;ion and hOﬂiCU!lEIre is thus.mor.e challenging task as compared to other
technical inputs rE” P :IC"Y °rchPS under varying agroclimatic conditions. the quality and quantity of
for develapiment .C#:lrz z:)rc ofahigh prder. The long-term nalur-e of crops will demand carefu] planning
(0 plantation and \ nL l!‘i ursement of refinance, under sch.emmu: lending. from NABARD with respect
extent of Re 24 1_? iculture was mercly Rs 28 crores during 1982-83 which rose commendahly to the

! s 246.02 crores during 2000-01. A cumulative amount of Rs 2.128.90 crores from 1982-83
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to 3000-01 of refinance been disbursed by NABARD under Plantation and Honicullm;el icc:?r. 1::.
N N ¢ . ~ . . e
' s achieved during last 16 years (1982-83 (o 1997-98) was 11.4/%%.
annual average growth rate achieved dut . 98) wa ‘
major portion of refinance disbursement in all the years (more than 30 - 60%) was a .\_lled by :som:mm
states (south zone). Among crops/activities of the sector. plantation crops were provided major share
(36.74%) of refinance followed by fruit crops (33.79%%).

The NABARD has also plaved a very imponant role to make the credit avail_able fnr. hi-tech
homiculiure. As on date 234 schemes on hi-tech horticulture which includes agro-processing. ﬂqnculture.
tissue culture. mushroom, ete. have been sanctioned with a total financial outlay of Rs 907.59 crores.
Of which. a total amount of Rs 133,78 crores has been disbursed.

Vision of NABARD

The vision of NABARD is :
Achieving the nutritional security of the citizens of India,

0

Generation of rural employment.

Increasing agri-expont.

Diversification in agriculture. )

Promoting agro-based industries by increasing riw materiaksupply,

Environmental sustainability. .
Increasing the productivity and quality standards of herticultural products like fruits,
vegetables. flowers. spices etc.

Dissemination of scientific technologies in hi-tech areas of horticuliure,

0 000QO0O0

Strategies

Several steps are taken by NABARD to boost the production and productivity level of
horticultural crops_’n_‘ﬁ':he country. They are :

O Publication of model schemes for the benefit of banks/farmers. -
Q Preparation of area development schemes.
O Training bank ofticers in various training centres on development of P/H activities.

O . Developmen of database on plantation/horticuliure scctor:

O Cobllection of research highlights of various research organizations of India related 1o

. P/H sector,
O Supporting R&[D activities connected with improvement of production. productivity
and quality of P&H activities.

O Guidance to the farmers / entrepreneurs,

O Suggesting improvements in’technical input of PLPs.

o] Encouraging technology transfer through innovative schemes.

O Coordination with develapment departments of GOI. Connnodity Boards etc.

o Involving in planning process for development of P/H crops by closely
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following the Ninth Plan proposals of GOl and various other institutions related 1o
development of P/H sector etc.

O Extending faculty support to various Bankers® training college.

O Organizing/participating in the seminar/symposium on various sub-sactors of plantation
and horticulture.

O Holding meetings with state horticutture dept/eommodity boards to chalk out the strat
egies for the development of the sector. :

Sectoral Issues and Strategies to Overcome Bottlenccks

O The extension wings of State Horticuhure Department are 1o be strengthened to enable
them to educate the farimers about latest research findings (lab to land) periodically.

O The state governments concemed are being suggested during our discussion with the
’ " state govemments to follow the successtul cooperative marketing structure as prevailing

K . . -inKamataka. Further. they are also being requested w initiate stanting separate regulated

marketyards for horticultural crops with the required infrastructure for perishable
horticultural produce.

Q _.Goygmn)eql@gunqog_ji_t,_\;,,_ﬁog_rq_s_/hla_li.qpaj Honticulture Booard are being requested to-
route their subsidies. iF any, through the financing banks 10 implenient the scheme more
effectively. ' '

O During monitoring studies. the farmers are being educated to adhere 1o the spacing
norms to get the maximum benefit from the crops. The extension staftofthe depariment
is being advised 1o educate the farmers about the imporunce to adhere to the
recommended spacing norms.

O In various meetings with the GOl and development departments. emphasis on
coordinated approach for integrated develdpmient of the plantation and horticulture sector
is being emphasized, NABARD is being invited by all the development depanments
concemed during the discussions on development of this sector.

O Farmers may be educated about the concept of inter cropping by the Extension wing of
State Horticulure Department, NABARD has made provision 1o capitalize the codt of
raising the inter crops during the first year. in the investment cost {unit cost) of the
horticultural crops. to encourape the fanmers to raise short-duration crops during the
gestation period. .

O NABARD has been stressing the need for building up of database in respect of plantation
and horticultural crops in various meetings of the relevant development depariments, to
enable all the concerned depaniments to use the data for proper planning for development
of this important sector.

Further, NABARD has been advocating identitication of a “nodal depariment for horticuliure /

plantation sector database™ to act as the source department for all the daiabase for all the developmem
departments

O The State Honiculture Depariments are being requested to provide adequate/competent
manpower Lo cater to the technological needs of the farming community. ]
O The State Horticulture Departments are being advised to supply adequate quality planting
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material so as to improve the productivity. They are being advised to open more nurseries
in the potential areas and also increase the production of planting material of existing
nurseries.

O The State Governments are also being requested to amend Nursery Act. to prevent the
supply of poor quality planting material by some private nurseries.
i O The above issues are being taken up regularly with the Stare Governments concerned.
! by NABARD during their discussions with various State Governments.
THRUST AREAS
To increase the production and productivity level of horticultural crops. following are the thrust
areas of NABARD -
O Production of genuine quality planting material,

O Mass production of quality planting material by tissue culture.

O Developing indigenous preduction and processing technology for commercial
, horticulture for domestic and export market.
- - e O Arca-specific package of practices for optimization of productivity. . a

O Promotion of dryland and wasteland development through horticultural schemes

O Stress on water management in horticultural crops through use of drip and sprinkler .
irrigation systems,

O Encourage captive contract farming for the benefit of producers and processors

@] Finding a permancnt solution to the perennial problems of important crops like mango
malformation, spongy tissue of mango, bunchy top of banana, katte disease of cardamom.
root wilt of coconut, ete.

-

O Development of horticulural infrastructure for automation of technology right from
the planting, production, harvesting, processing and marketing till the produce reaches
the final consumer at a comparable price and better quality.

O Encourage biological control for pests and diseases. arganic farming for better sustainable
development for protecting ecology and environment.

o Support transfer of technology and its adoption,

O Identifying crop/activity-specific thrust areas and working on them to achieve the
desired targets.

O Plasticulture.

O Iimproving preductivity and quality of produce from the existing area under horticuttural
crops :

O Development of reliable database necessary for proper planning for horticultural
development,

O Product diversification and improving consumption.

O Enhangement of exports. .
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Human resource development.

Strengthening infrastructure for programme implementation and database.
Emphasis on off-scason fruits. flowers and vegetables production.
Emphasis on low-volume high-value crops.

Promation of Apiculture.

Pub|_|cu_\' and e:\lension for “growers-cum-marketing cooperatives” for collection
grading. marketing. ete. of horticuttural produce.

integration of horticultural crops in the overall land-use pattern.

Strengthening the backward and forward linkages.
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ROLE OF NCDC IN DEVELOPMENT OF
HORTICULTURE

P.K. MISHRA*

: [|1dia is the second largest producer of fruits and vegetables in the world, producing 46.8 and 90.85

million tonnes respectively accounting for 10 and 14% of the total world's production About 20
million tonnes of root and twber crops are also produced. It is estimated that 20-25% of the horticultural
produce goes waste due to improper post- harvest management which reduces the growers share. In
the present marketing arrangements. the grower is getting hardly 23-33 paise of a consumer rupee.
There is. therefore. a need to evolve a marketing system where growers and consumers both may be
benefited.

NCDC IN HORTICULTURAL DEVELOPMENT

The National Cooperative Development Corporation (NCDC) supports fruits and vegetables . .

marketing and processing cooperatives. 1 15 a unique organization which not only plays a
developmental role but also provides financial assistance for creating infrastructure for marketing.
processing and storage of horticultural produce in the cooperative sector. it extends financial assistance
inall the areas of post-harvest management. The schemes of NCDC which provide financial assistance
are:

Strengthening of Share Capital Base of Fruit and Vegetable Cooperatives

Under this scheme. an assistance up1o Rsi0 lakhs is provided for increasing the capital base
of the beneficiary cooperative societies for improving their marketing operations.

Margin Money Assistance for Raising Working Capital.

This scheme provides an assistance to enable raising working capital from banks for increasing

business operations. This assistance is available to State Federations, District-Level Federations and-

Commodity Marketing Societies.
Assistance for Purchase of Transport Vehicles

The Corporation provides assistance to the beneficiary societies to purchase transport vehicles
for moving stocks from growing areas to consuming centres.

Construction of Packing and Grading Sheds and Godowns

Under this scheme, an assistance is provided to cooperatives at primary as well as mandi level,
for construction of godowns and sheds.

Construction of Cold Storages

Assistance under this scheme is provided to cooperatives. mainly in potato and fruit growing
arcas, for setting up of cold storages,

* Manpging Dircctor. National Cooperative Development Corporation, NewDelhi 110016
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Creation of Marketing Infrastructure
Assistance is provided to create marketing infrastructure including retailing.

- The Corporation has. so far. assisted 424 projects in the country to enable cooperatives o
market fruits and vegetables. An assistance of Rs 54.24 crores has been sanctioned for these

projects. Thl_s includes 32 projects for setting up of pre-cooling and cold storage units for marketing
and export of grape and other fruits. )

.

The NCDC has cumulatively assisted setting up of 262 cold storages with a capacity of 8.69
lakh tonnes as on 31 March 2001, Of these, 252 cold storages. with a capacity of 7.89 !akl% tonnes.
have been completed. The Corporation has. so far. provided about Rs 111.78 crores for establishment
ofcold storages. The assisted cold storages are mainly for storage ot'potatoes. though fruits, tamarind.
spices. milk products etc. are aiso beiny stored. )

The NCDC also assists fruit and vegetable cooperatives for establishment of fruit and vegetable
processing units. Assistance is provided for setting up spice. honey and tapioca processing units also.
So far(ason 31 March 2001). 43 cooperative fruitand vegetable processing units have been sanctioned.

. Of which, 37 have: been instalied.  The Corporation has sanctioned Rs 20,68 crores for establishing ..

such units. During 2000-2001.1wo assisted units in Punjab and Maharashira have exported their
products: The MARKFED Canneries, Jullandhar, Punjab exported canned food wonth*Rs-226.00 -
lakhs. Similarky. 100%% export-oriented units (EQUs) of Shree Warana Agriculiural Gouods Processing
Cooperative Society Ltd, Maharashira, exported 1972 tonnes of banana puree and mango pulp valued
at Rs 540 fakhs 1o the Netherlands.

ELIGIBILITY CRITERIA FOR AVAILING FINANCIAL ASSISTANCFE

... Some conditions govern the availability of assistance from NCDC for establishment of

fruit and vegetable projects. They are: the project should be technically-feasible and economicatly-
viable, Most of the raw material cequirement should be available from within the area ofoper'\ti;)'n'
of the society. The cooperative character 0f the unit shoutd be maintained. And the society should
have_finm arrangements tor marketing of fruit and vegetable items.

ROLE OF COOPERATIVES

Cooperatives continu to'play an important-rale in marketirig operations of fresh fruits and -
vegetables. During 2000-2001. the value of fruits and vegetables marketed by cooperatives was
around Rs 369.12 crores against Rs 337.25 crores during 1999-2000. Besides. domestic marketing,
cooperatives also export fresh fruits. During 2000-2001. Mahagrapes. Pune and other cooperative(s)
exported fresh fruits, grape and pomegranate, worth Rs 6.51 crores. ’

CONSTRAINTS

Cooperatives are facing some constraints, They are :

Q Cooperatives mostly engaged in providing services like credit. supply of agricultural
inputs including tertilizers. seeds cte. Cooperatives have weak forward and horizontal-
linkages. Therefore. cooperative societies are not equipped to competitive in marketing
of horticultural produce,

O Due to non-availability of qualified professionals in cooperatives at village level.
Cooperatives are not able 1o formulate business plan¥/proposals: strategics that are 1o

71

-

P

-



Approaches for Sustainable Developnent of Horticultre

he adopted in procuring the produce from its members on most compctitive prices as
also in its marketing in the present scenario and develop forecasting techniques.

O The cooperatives are unable 1o use the database as provided by many institutions.

O Weak capital base and poor knowledge and expertise in marketing of fruits and
vegelables. Cooperatives are not able to venture in setting up of better handling and
preservation systems. This aggravate high levels of wastage and low retums to the
member farmers.

O The cooperatives could not make significant impact i the processing of fruits and |

vegetables mainly on account of their limited expenise and marketing tie-up of.

Q Cooperative cold storage normaliy do not undenake marketingfrading activities on
account of non-availability of institutional arrangements for marketing of potato and
other fruits and vegetables.

O Many old cold storage are having diffuser cooling sy stem and therefore incur high
expenditure on electrigity. This increases the opermional cost and atfect viability.

SOME SUCCESSFUL COOPERATIVES

L.
Hopcoms. Lalbagh Bnngalore B

It retails about 140 tonnes of fruits and vegetables a day in Bangalore and 35 other towns,
providing about 70% eof the consumer price 1o the grow ers. The cooperative directly retails the
produce of its members through about 365 retail outlets in Bangalore.  The society has marketing
outlets in 7 districts. viz. Bangalore, Mysore, Mangalore, Mandya, Kolar. Tumkur and Hassan.
The cooperative has benefitted growers and consumers to a large extent, 1ts total tumover is
around Rs 38.00 crores. During 2000-2001, the society marketed fruits and vegetables worth
Rs 30.83 crores.

Mahagrapes, PuneMaharashira

The NCDC has assisted 32 export-oriented units comprising pre-coeling and cold storage in
Maharashtra for undertaking export of grape, pomogrante and other fruits. The NCDC has sanctioned
an amount of Rs 17.06 crores for these units. The Mahagrapes is a partnership cooperative of grape
growers, exporting grape. During 2000-2001. it exported 543.12 tonnes of grape and pomegranate
valued at Rs 6.51 crores.

Lahoul Potato Growers Cooperative Marketmg Society Lid, Manali, (LPS) Himachal Pradesh

1t is engaged in marketing of seed potato, handling about 60% of the total produce of Lahoul
Valley. lts total business is around Rs 10 crores/annum. During 2000-2001. the society marketed
potato. and fruits and vegetables worth Rs 2.73 crores.

Himachal Pradesh Cooperative Marketing and Consumers’ Federation 1td..(HIM FED), Shimla

. During 2000-2001, HIMFED, Shimla, has marketed 925 tonnes of horticultural produce
comprising apple and.citrus fruits worth Rs 9.19 crares. '

Regional Fruits and Vegetables Producers Cooperative Society Lid, {VEGCQ), Thaliparamba,
Kerala

. The, sotiety marketed 2854 tonnes of fruits and vegetables worth Rs 2.08 crores during
1999-2000.

s ?
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NAFED, New Delhi

During 2000-2001. NAFED exported 1.82.962 tonnés of onions valued at Rs [59.71 crores

and 1.450 tonnes of potato worth Rs 1.78 crores. In the domestic market, NAFED marketed fruits
and vegetables warth Rs 5.14 crores. Besides, under the market intervention scheme of Govt. of
India. the society marketed apples worth Rs 1,16 crores.

Cooperative Cold Storage, Rao, District Indore, Madhva Pradesh

The cooperative cold storages assisted by NCDC in Madhva Pradesh, particularly i|'1 Indore
district are showing good performance and running in profit. To exemplify. the NCDC's assisted
cooperative cold sterage Rao, Indore, Madhya Pradesh. is performing optitx;all\' on consistent basis.
and regular by attaining a capacity utilization of 100%. The capacity of the cold storage has now

increased from 2,000 tonnes during 1982-83 10 "15.600 tonnes. T“he unit has not only repaid the loan” -

but also redeemed its share capitat to the State Gdvernmeni,
Uttar 24 Parganas Krishi Samabay Himghar Samity Ltd, District 24 Parganas, West Bengal .

In West Bengal also, most of the cold storages have been wtilizing their full capacity despite
rental ceilings. Funhcr. cotd storages are now being used as multipurpose cold c.lorages

. . The UT'I'AR 24 Parganas Krishi Samabay Himghar Samity Lid. comnnssmncd 2 4,000 tonnes -
“cold storage plant in April 1987 with NCDC's assistance under NCDC (1 World Bank Project. The cold

storage is running in profit. During 1999-2000, it utilized its capacity 10 the extent of 106.05%.  The . -

society ‘subseq'uemly added 15 TPD [ce Plant with NCDC assistance and also changed the cooling
system from  diffuser to vertical grid system. The society is also operating a mifk chilling unit. The
society has increased its cold storage capacity by 6.000 tonnes with financial assistance from the
NCDC during 1999-2060.

Strategy for Development of Cold Storage

The Government of India, on the recommendations ofa High-Level Expen Committee (HLEC)

on Cold Storage and Stomge. has provided back-ended capital subsidy under the Capital Investment - -

Subsidy Scheme (CIS} for creation of additional cold storage capacity of 12 lakh tonnes. besides
rehabilitation, modemization and technology upuradnnon of existing cald stores in Nineth -Plan”
period. The Cooperative Sector would create around 10% -of the above targetted capacity. The other
recommendations of HLEC are :

o] Withdrawal of excise dut} on refrigeration piam and machinery and- :mpon duty on
» .- raw materialused for insulation. - -

O ) Withdrawal of sales 1ax on refrigeratien equipment.

o Total repeal of Cold Storage Acts in the states and rental ceiling as also concessional

power tariff to cold stores. Also broadening of insurance coverage.

Q _The commitice also made recommendations refating to uninterrupted power supply,
in-plant training for the cold sterage personnel with a thrust on cxtension and data
collection of horticultural crops.

O Vide letter No. NCDC 9-1/98-P(F& V) dated 7.3.2000 the NCDC has circulated deta:ls
of Capital Investment Subsidy Scheme for construction/expansion/ modemization of
cold storages and storages for horticultural produce. The schemes provides for Back
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. Ended Subsidy (BES)te the extent 0f 25% of the project subject to a maximum of Rs
50 lakhs and @ 33.33% of the project cost subject 10 a maximum of Rs 60 takhs in
Nonh-Eastern State for a 3,000 tonnes capacity cold storage. With the introduction
of CIS. the soft loan assistance available under NHE scheme as well as grant-in-aid
available under the DFPI scheme have been discontinued.

would also be sanctioned as a loan to the State Govt. for which

the State Govt. Na interest on such loan would be charged
hs. On completion. this loan

initially, the amount of subsidy

a separate account would be maintained by
by NCDC tilt the completion of the unit in stipulated period of 18 mant

will be converted into subsidy.

FUTURE THRUST OF NCDC

The NCDC's endeavour is to, among others, develop fruit and vepetable cooperatives and
enable them to market and process horticultural produce in an efficient manner. The NCDC is assisting
fruit and vegetable cooperatives for practically all aspects of post- harvest operations. The cooperatives
are being encouraged to set up modern facilities for marketing and export of fruits and vegetables.
Emphasis has been laid in organiszing cooperative marketing projeets inand around medium and large

10WNS.
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TECHNOLOGICAL DEVELOPMENT AND ADOPTION OF
COOL CHAIN MANAGEMENT IN
HORTICULTURAL PRODUCE

J. P. Negi*

here has been a signi i o .
. I llt'llth‘conc;m‘s ;ﬁ"lﬁczm mcr;na tn consumption of fresh fruits and vegetables. mainlv due to
o) q . ese anges ave made it nece ) Ll . My v I
. ) ; ssary to develop mod . ;
erishable food items. A well-organi S p modern technologies to preserve
]pit:hs :mm e hls :A\\ell organized cold-chain is a prerequisite in India to gumantee the sE SIEr Lf
= 1 t . = L 3
:lg' qe uiz :51 orticultural products for domestic and export markets. Ideally managed i )Ig
r (c - ldeally managed, a -
: lﬁ::xc f(]j mns'eo s;anlzl the _farmer level and cover up to the consumer ot at least to'the ren?l lé\ Ic?l'he
¢ - ; . S 7 rel.
unon o Indi%mo cloh s:mm se.rvnces assures that quality and organizational demands that are placed
ufe N i||1ple;|1e P:—‘:{S A rtl. horticultural product sector by export markets can be md- More efFf)'lc' el
-mentation of latest technologies in cold-chai . ' ren
. . -chain management cai .
in handling and tra i ari . B cahnot only reduce the wastage:
g ansportation of perishable produce-in India but also generate a signi g
stream. E ate a significant export

Temperature and relativ idity contro
¢ humidity control are most impo 0 o
. . R . st important post-harvest techni
eservati ' . st techniques fi
P A _.':-_es.]' h.),”lcultuml crops. it is referred 1o as “Maintaining the Cold Chai "dq ‘sng pc)r e
harvest handling and marketing. . ' ' B A *

Pre-cooling of Perishable Produce

Pre-cocling or rapi ing i i 5
management. 1t reé:ucc;argls(:):—(::il(::g(;s lre rap:c! rem(_)\"nl ot‘held.hcat and starting point for cold-chain
ethvlene production. activite of mic or less _PC"'SI'ﬂbl“_l_\‘)- transpiration (tess water loss and shriveling).
action. The speed ror. pre-cm,)“ne vl:r.om;gamsms and ripening .'lf‘ld afso increases resistance 1o ethylene
The popular pre-cooling methods : l‘"isdro;-n 1-24 hours depending on perishable nature ofthe produce.
vacuumhydro-vacim sosling ncl c%. room (.:oolmg. forced (pressure) air cooling. hydrocooling

. evaporative coolmg, CDnlﬂCl/paCkﬂgehupicing ere. ) &

Room i b
rishate n:)zoolmg_l,-}thc conventional method. has lower cost but may not be very effective for very
Petoets OprO 'ujc;swn:?npr:d;;t](packlaged or not) is exposed to cold air in normal cold store with air
G - 129 - and the cooling rate is comparativ . Ade i
roauires for et envnin. and 1 2 paratively low, Adequate packages/stacking is

Forced-air i
through stacks ;ndCOI&)lmg method creates a pressure gradient on opposite ends. and thus forces air
= <l | H - . il
this method is 4 l()ag'arge ;Ohmlt'? of cold air has to be used with an increased air velacity. Cooling in
-iU times faster than room cooling but the initi is hi )
N e initial cost is i
are not water tolerant can be cooled using this method: higher. Perishable crops that

Hydrocoolin .
than air) and causcs.&‘.;nmhod usTs cold water for cooling and is characterized by rapid cooling (faster
ess water loss from commodities. W
repularly 1o . . 1es. Water needs 10 be disinfecied and ¢
arly 10 avoid contamination and products and packages has to be water tolerant feaned

. Vi!Cuum Co rinvolv iling S0IMe w T ¥ T Whe|
Oltnb m DI A8 bo]ll"b Oﬁ-. m ater in lhe Conllnﬂd“} 1 low preSSU 13 h 1]

water loss is excessi ing i
volume ._;:c;swe hydrovacuum cooling is utilized. Rate of cooling is dependant on the surface/
] 0 ‘ o - . . . i
prodicts with oo e p;oduce. Itis f:\::;t in products with high surface/volume ratio and verv low in
surface/volume ratio, Initial cost for this method is also very high ]

* Manawi ; .
nuging Director, National Horticulture Board, Gurgoon 122015
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Evaporative cooling methed does not use any mechanical refrigeration system and cools with
the evaporative cooler and cooling is obtained with humidified cold air or misting. The cooling rate in
this method is limited and involves low energy cost. This method is more suitable for regions with low
relative humidity (<65%) and good quality water supply. This method is mostly adapted for chilling
sensitive crops. :

Finely crushed ice or ice slurry comaining liquid ice with 40% water. 60% ice and 0.1% salt
can also do cooling. This method is commonly used during transit but results in slow and limited
cooling. But this methed is mostly recommendexi as a supplement 1o other pre-cooling methods.

Cold storages for refrigeration

Conveniional cold storages are commonly constructed with concrete blocks. However. steel
buildings are now used for modern cold stores. especially for refrigerated CA rooms. Selection of
thermal insulation is important to provide adequate temperature control. Cold rooms aperating in wann
areas are designed with higher thermal insulation values (R). Higher R values (resistance 10 heat flow)
indicate greater resistance to heat flow and befter insulating characteristics.

Vapor barriers are important to prevent moisture accumulation that deteriorates thermal insulation
and even causes structural damages due to rotting and rusting. Materials like 0.001-inch polyethylene
is commanly installed, especially at the warmer side of the cold room as vapor barriers.

Most storage facilities use mechanical refrigeration to control storage temperature, This system -

utilizes the fact that a liquid absorbs heat as it changes to a gas. Simplest method 1o do this is to allow
a controlled release of liquid nitrogen or liquid carbon dioxide in the storage area. However. this
method requires a constant outside supply of refrigerant and is only used’to a limited extent with
highway vans. rail cars or air cargo ships. The more common mechanical refrigeration systems use a
refrigerant such as ammonia or a variety of halide fluids (sometimes referred to by the trade name of
“freon™) whose vapor can be easily recaptured by a compressor and heat exchanger.

Heat from inside the cold room is absorbed due to the change of phase of the refrigerant used.
The liquid refrigertfil is accumulated in a receiving tank (usually located outside the room) at high
pressure and flows as needed and boils in the evaporator (usually inside the room) under low pressure.
The heat is then absorbed by the evaporating refrigerant resulting in cooling the air in the room. and
thys the stored commeodities. The cold low-pressure vapor is compressed and (compressor usually
outside the room) and the hot compressed vapor is condensed and converted to liquid again, which is
accumulated again in the receiving tank to flow when needed.’

Small mechanical refrigeration systems are controlled by the expansion valve, which regulates
the pressure of the refrigeration in the evaporator. Low pressure causes the liquid refrigerant to evaporate
at low temperatures. The valve also controls the flow of refrigerant, which affects the amount of
refrigeration capacity available. Capillary tubes and thermostatic expansion valves are the most common
types of expansion valves, Large refrigeration systems commonly use an evaporator coil that is designed
to always have liquid refrigerant in it, called a flooded ¢oil. [t has a greater heat transfer efficiency than
a non-flooded coil of equal size. Refrigerant flow is controtled primarily with a float control that
ensures a constant level of refrigerant in the coil. The float controt also operates in parallel with a
thermastatic expansion valve. Other controls such as suction pressure regulators are also used in
conjunction with float controls to maintain the highest possible evaporator coil temperature to maintain
high humidity in the storage room.

Modern cold storages usualty use finned tube evaporators. Air from the storage is forced past

76

Technotogical Development and Adoption of Coot Chain Mancgement in Horticulture Produce

the tubes by fans, which are a pant of a complete evaporator unit. Evaporators operating near 0°C

_ baild-up frost that must be removed to maintain good heat transfer efliciency. Defrosting is done by

pcriodicaliy flooding the coils with water. by electric heaters, by directing hot refrigerant gas to the
evaporators. or by continuously defrosting with a brine or glyeol sohution,

The most common types of refrigeration compressors are reciprocating (piston) and rotary
screw. Reciprocating compressors some in a wide range of sizes and can be set up to operate efficiently
at varying refrigerant flow rates, The main disadvantage of reciprocating compressors is their fairly
high maintenance costs. Rotary screw compressors have low maintenance costs but are not available
irs smalter sizes and they operate efficiently only at near-maximum refrigerant flow-rates. Itis a common
practice 10 UsC serew compressors for base foad refrigeration needs and reciprocating compressors for
the portion of the load that varies significantly during the day,

Condensers are categorized as air-cooled or water-cooled. Small svstems usually use an air-
cooled unit and large condensers are likely water-cooled. As water is o better heat conductor than air.
water-cooled condensers are smaller than forced-air units of equal capacity. Water-coonled units. however.
require largé quantities of water. which might be expensive to obtain and dispose off. Evaporaiive
condensers are able 10 reduce water consumption by recyeling the heated condenser water. but they
require continuous and close' monitoring. '

. Basically two types of refrigerants are commanly used in cold stores: ammonia and halide
fluids. Halide refrigerants are mare expensive than ammonia and some of them are also suspected 1o
harm the environmental balance. Both types of refrigerants have same restrictions also like mmmonia
cannot be used with metals that contain copper and halide refrigerants cannot be used with magnesium
and might damage plastic inaterials too.

Most honticultural crops require high relative humidity during étorage and transport. High RH
in store is established by maimaining the least iemperature difference between the outlet and inlet of
the evaporator. In a cold room operating at (°C a wemperature difference of I°F provides a relative
humidity (RH) of 95.8%. a difference of 3°F provides a RH of 87.1% and a ditference of 10°F provides
a RH of 62.7%. Increasing humidity in the store is also effective with the use of humidifiers.

Transport of Perishable Commodities

Refrigerated transport is a vital link in the cold chain and several technologies have developed
to improve the handling of fresh horticultural crops during transportation.. Reefer or intermodal
refrigerated containers and refrigerated vehicles have become an integral part of managing the cotd

chain.

Reefer or intermodal comtainers are specialized forms of transportation, Normatly these are of
a standard size of 8 (width} X 8.5 (height) 8 cross-section and 10.20. 30, or 40 feet long. Refrigeration
ofthe container s either independently powered electrically by the container vessel (integral comainers),
or provided entirely by the vessel system (porthole containers). Most cantainers for fresh friits and
vegetables are constructed with bottom air delivery. Reefer containers have several advantages attached
such as loadability at packinghouses, reduction in handling losses, independent temperature control,
possibility for the use of modified and controlled atmosphere systems.

Truck refrigeration units are compact systems with automatic: self protected mechanisms for
constam temperature control. Refrigerated containers are mounted on trucks and have insulated bodies
with reinforced plates all around. The overcab refrigeration units consist of mechanisms for temperature
control. defrosting system, evaporator and awtomatic controls for optimum efficiency. Thermostats
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conirol the cooling and heating system. the defrost mechanism and fans. Temperature monitoring
devices are also located in return-air and discharge-air channels. Air circulation js also an important
factor to maintain uniform temperature, to avoid build-up of heated spots and also 10 avoid build up of
are gases and volatiles. Two tvpes of air circulation are most commonly used: top*horizontal air delivery
{conumon in road transport vehicles) and botiom/vertical air delivery (used in marine comainers),

Technological Advancements in Transport of Perishables: Transportation in MA/CA

Transportation in MA/CA encourages the use of sea transport and it is beneficiat as the costs

incurred are much lower. Atnospheres for transport can be developed passivelv. semi-actively or actively, -

Passive systems are MA regimes where the atmosphere is modified by fruit respiration and the
permeability of a barrier material. In the semi-active systems, one or more pas(s) is-are added or
withdrawn, most commonly at the beginning, but no steict control is carried out. Active svstems imply
a sirict control of the atmosphere during the entire transport period. The semi-active svstems are the
most commonly used one for beiny cheaper as compared to the active systems, The use of CA technology
for food wranspont is also a practical reality 1oday, A CA container has the same features as that of a
refrigerated container, in addition to a higher levet of gas tightess: 0, and CO, control systems. and
systems for control of ethylene and relative humidity (RH). CA systems for transport are used when
transport periods are longer and food/product is highly perishable.

. - -
Modern Cold Storage Technologics: Modified (MA) / Controlled Atmosphere (CA) '

Controlled Atmospheres (CA/MA). used as a supplement to proper lemperature and relative
humidity management, can contribute significantly in extending post-harvest life and maintaining qualiny
of many perishable products. Controtled atmospheres usually involve reduction of oxygen (O,) andfor
elevation of carbon dioxide (CO,) concentrations to achieve an atmospheric composition around the
product that is different than normal air (78.08% of N, 20.95%6 0,. 0.03% CO,). The proper selection
of oxygen and carbon dioxide levels and consequent benefits and risks are dependent upon the product,
variety, region. physiological age. aimospheric composition. and duration of storage and transport.
Controlled Atmospher (CA) and Modificd Atmosphere (MA) differ only in the degree of contro). CA
is more cxact and provides active control during the entire period. Hypo baric (low pressure) storage is
a CA storage system involving the use of vacuum 10 reduce the partial pressure of the gas component
of the air. The industry of MA Packaging (MAP) is also gaining popularity all over.

Advantages of Using CA/MA
The advantages of CA/MA are:

o] Retardation of metabolic process and slowing down of respiration and ethylene production
rates, softening, and compositional changes of perishable products

o Retardation of loss of some nutritional substances such as vitamins

o Alleviation of certain physiological disorders such as chilling injury of fruits and vegetables.
russet spotting, and scald of fruits and vegetables

O CA/MA can have a direct or indirect effect on past-harvest pathogens and consequently reduce
decay incidence and severity

Q Low O, (0.5% and lower) andfor clevated CO, (40-80%) for short durations. alone or in

8
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combination with heat ireauments can be a useful tool for insect disinfestations in some
commodilies ta meet quarantine requirements of importing countries.

The CA and MA are used to transport almost all fruits and + egetables, Packaging in MA is also
used for several types of foods. including minimally processed fruits and vegetables, I is sure that
CA/MA used for shori-term storage and transport for fresh hortieultural crops will continue to increase
supported by technological developments. CA/MA conditions can also replace cenain post-harvest
chemicals used for control of some physiological disorders. such as scald on apples. Furthermore.
some post-harvest fungicides and insecticides can be reduced or eliminated where CA/MA provides

- adequate control of post-harvest pathogens or insects. CAMA can also facilitate picking and marketing

mare matwre fruits by slowing their post-harvest deterioration 1o permit transport and distribution,
Another patentiat use for CA/MA is in maintaining quality and satety of fresh-cut {lightly-processed)
fruits and vegetables. which are increasingly being marketed as vadue-added. convenience products,

In some cases CA/MA may not extend the siorage time but may still confer benefits such as
preventing chilling injury or mainaining firmness of some fruits, .

There are also some potential hazards and harm finl effects of MA and CA. when used improperly:

b Initiation or aggravation of some physiological disorders. irregular ripening. and increased
sisteptibility 10 decay in finits and vegetables . . . i
. PR . [ taeo o '
D Fermentation and production of off flavers in different 1vpes of foods
O Patential development of anaerabic bacteria. especially when tlemperature is h igher than optimum

3 Suuctural detertoration in storage rooms and transport containers that lack proper pressure
celief systems

“The residual effects of CA/MA on fresh commoditios afier transfer 1o air may include reduction
of respiration and ethylenc production rates. mairitenance of desirdble color and finmness. and delayed
decay. Generally, the lower the concentration ort)__ and the higher the concentration of CO, (within the
tolerance limits of the commodity’). and the longer the exposure 1o CA/MA conditions. the more
prominent are the residual effects.

Ultra Low Oxygen {ULO) Storage . Pl

Ultra Low Oxygen sysiems are made up of not only controlled atmosphere, but several other
parameters are also controbled in the cold stores. Fruits and vegetables are basically made up of
carbohydrates and when stored in conventional cold store they still have respiration/breathing. Oxygen
(from air inside the cold chamber) is thus converted into carbon dioxide and it ripens the stored items
faster and causes wastages. This also results in more carbon dioxide and less oxygen in the cold chamber.
The ULQ system prevents the above-mentioned problem to a very large extent and ensures very long
storage periods without deterioration in quality,

After a produet is stored in a cold chamber. nitrogen gas is purged in it to flush out oxvgen,
which as termed as pull-down. The CO, gencrated by the breathing of the commodity is passed through
CO. scrubber, minimizing the attack of CO, on the truit and as nitrrogen is being purged simultanecusly,
OXygen content in the chamber is also maintained at extreme tow level. For example. tor some fruits
F%% oxvyen, 5% €O, and 90% relative humidity is maintained in the chamber. But this gas composition

|
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varies with the properties of the stored products. In an Ultra Low Oxygen system. a nitrogen plant is

: . . .
always connected an line but remains mostly (except for pull-down period) in stand-by condition and
is started automatically whenever there is a need for 1.

Advantages of ULO storages
Much tonger storage periods
Considerable encrgy savings in many cases

Minimal / zero wastage

Applicable to stationary cold sterages as well as comainerized and mobile sysiems

0 0 0 0 0©

Suitable for multi-product storages
Recent Developments in CA/MA and ULO Storage systems

[nthe last 2 decades several advances have been accomplished in storage of toods in CA/MA:

O Development of sealed rooms

o] Air separation techniques . -

Q Introduction of membrane technology

o] Use of bcltér gas monitoring and control techniques such as infrared for CO, and
electromechanical and paramagnetic systems for O,

o Automation. especially for gas monitoring and control
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EMERGING SCENARIO AND FUTURE STRATEGY FOR
DEVELOPMENT OF MICROIRRIGATION AND
FERTIGATION IN INDIA

Ashwani Kumar* and H.P. Singh**

n India. major water resources are river, lake, canal. reservoir. tank and groundwater. It is
estimated that around 88% of the fresh water resources are currently being used for agriculture and

remaining water is fulfilling the industrial and domestic requirements. In the present era of development.

all the sectors of economy are demanding larger qualities of fresh water, Thus. tremendous amount of
pressure lies on agriculture sector to reduce its share of water and at the same time 1o enhance total
production, which could be achieved bf\"enhancing productivity with increased water-use efficiency.

In India, the &fforts were made to develop irrigated area through development of water resource,
in the process. water distribution sector and application of water did not get due attention for its efficient
utilization. Many parts of the irrignted areas have became waterlogged and affected by soil salinity

problems resulting into low productivity of fertile lands, This is mainly due to traditional flood irrigation

and slow adoption of scientific practices of irrigation water management, Added to these drawbacks,
major and medium irrigation projects atso suffered from wide variations in soils. climate and cropping
sequence, across the length and breadih of the irrigated command area. The preseint productivity of
imigated command area is around 2-3 tonnes/ha against 4-6 tonnestha in research farms. The current
food production of India is 203 million tonnes and population of the country being around 1.000
million. Although. in present era there is no food shortage to feed a large population in the country. At
present under liberalized economic situation and WTO agreements. more concentrated efforts are
required to harvest quality preduce with minimuom cost of production. It is possible with the sciemtific
method of cultivation and judicious use of all the inputs. However, judicious use of iigation water for
agriculture is more important to enhance productivity, at the same time save irrigation water which is
s0 valuable and limited. This can be achieved by introducing advanced method of irrigation like
microirrigation coupled with fertigation and other imporved water management practices.

In Indja, fertigation is in introductory stage with microirrigation system and its success depends
upon how efficiently plants uptake the nutrients. Proper scheduling must be planned as to provide
nutrients at a time when plants require them. In India, fully soluble fertilizers are lmited in availabiliry,
However. some firms initiated manufacturing oFwater-soluble fertilizers but it was nol price competitive,
The Government of India has a subsidy structure for the conventional fertilizers for approved grades.
but for fertigation the requireminet of water-soluble fertilizer varies with respect 1o its grade in comparison
to conventional fertilizer. The Government should adopt a fenilizer policy in such a way that the
manufacturers of furlly-soluble fertilizer are not in disadvantage compared to conventional fertilizer
manufacturers. The crop experiment also show quite successful results in terms of yield advantage.
saving of fertilizer and quality of produce. :

The effoits were made to introduce microirrigation system at farmers level around 1980, The

arowth of microirrigation has picked up momentum which could be observed that in 1985 it had the

Project Coordinaror, AICRP on Application of Plastics in Agriculure, Central Institute of Post-Harvest Engg, and
Technology, PO : PAU. Ludhiana 141004

be Honticulture Commissioner, Gevenment of India, Ministry of Agricutiure (Deparment of Agriculivre and Cooperation),
Krishi Bhowan, New Delhi 110001 ‘
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area of 1,500 ha against present area of 0.35 million ha. To promote the concept the efforts have been
made ot research level by the ICAR. The SAUs. National Committee on Use of Plastics in Agriculture,
Ministry of Water Resources and State Governments undertock the promtional activities, R&D efforts
are however. required to lack of addressthe high capital cost, the eperational problems of microirrigation
system. Non-availability of spares, know-how at grassroot level and integration of ferigation/
chemigation along with the system are ather arcas needing attention.

MICROIRRIGATION SYSTEM

Microirrigation is an efficient method of providing irrigation water directly into soil at the root
zone of plants. It permits the imrigation closely to the consumptive use of plants. Thus. microirrigation
minimizes such conventionat losses as deep percelation, run ofT and soll cvaporation, It also permits
the utilization of fertilizer. pesticides and other water-soiuble chemicals along with the irrigation water
with better crop response.

Microirrigation system consists of laterals, sub mains and main lines (Fig 1). The lateral can be ~

a small plastic tube combined with emitters or microsprinklers. The laterals are designed for distributing
water into the field with an acceptable degree of uniformity. The sub main acts as a control system,
which can adjust water pressure in order to deliver the required amount of flow into each lateral. It also
controls irrigation time for individual fields. The main line serves as a conveyance system for delivering

the total amount of water for microirrigation system. There are supporting parts such as filters, flushing -
units, pressure gauge, fittings, valves, fertilizer injection cte, which are used to serve different pufposes .

in the irrigation system. The system applies water at low rate under pressure 1o keep the soil moisture
within the desired range for plant growth (Fig 2). :

A properly designed microirrigation system can help growers of fruits, vegetables, flowers and

Water Source
Filter & Fertigation Assembly

= Screen Fitter

Main/Submain Line Control Valve

Laterai Line

4

14

Fig 1. Typical microirrigation system

a2

Emerging Scenario and Fupure Straegy for Devetopment af A ficroirrigation amd Ferdgation
%———-—-——-— Lateral Spacing ‘ _
/—-- Emitter /—Dry Surface '
Mgis_mre
Contour
= Wetted Width  —
Fig 2. Typical Soil Moisture Pattern Urider M:cro.rmganon System
othercashcropsby:.. CeL
O Saves water
O Increases vield
. O lmprovésquality of the produee  _ __ :
o Reduce.;,_. labour cost -
O Reduces salt concentration in the foot zone
O Allows chénicals/f'ertilizcrs (sol.'ublc }to-be used through the system
O Keeps inter row spaces firm and dry
Q Permits use in greenhduse '
O Controls and reduces discases

. —— ]

There are.3 general types of water emitting devices used in microirrigation :

O

Water seeps out continuously along the lateral line/drip
Ld
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O Water sprays or drips from a micro sprinkler/sprayer/emitterf spitter connected inserted

in the lateral.
O Water sprays or drips from holes punched in the lateral,
STATUS OF MICROIRRIGATION
Historical Perspective

Internationally, microirrigation was developed originally ns 2 sub-irrigation svstem and the
basic idea underlying microirrigation can be traced back to experiments in Germany in 1860s. The first
waork in microirrigation in the United States was a study carried out by House in Colorado in 1913, An
important breakthrough was made in Germany way back in 1920 when perforated pipe microirrigation

was introduced.

Buring the early 1940s. Symcha Blass, an Israeli Engineer. observed that a big trees in the area,

which were not reached by water from tap. This ted him to the concept of an imigation systém that

1 would apply water in small quantity literally drop by drop. In Israel. the first extensive research whg
i

conducted in the Arava and Negave desents where adverse conditions of climate. very sandy alkaline

soils and saline water had produced good results on crops grown with drip irrigation methods compared’

to conventional methods,

In india microirrigation was practised through indigenous methods such as bamboo pipes.
perforated clay pipes and pitcher/porous cup irtigation. in bamboo microirrigation systems, long holiow
bambao pipes of varying diameter (50- 100 mm) are used for making channels. In Meghalaya. some of
the farmers are using'Bamboa microirrigation system for betel. pepper and arecanut crops by diverting
hill streams in hill slopes. The discharge at the head varics from 15 to 20 litres/min. and is reduced to
10-30 drops/min. at the time of application. Individual farmers for smaller land holdings can
advantageously use these methods, In Maharashtra, perforated .eanhcn ware.pipcs were used and their
cfficeincy and benefit; cost ratio have been elaborated for popularizing them. Earthen pitchers and
porous cups have also been used for growing vegetable crops in Rajasthan. The technique envisages
enbedding of earthen cups of 500 ml capacity at the site of seedlings. The cups are filled with water o

4-§ days.interval,

Clay emitter system is comparable to pitcher irrigation system. which is traditionally being
used as a method of irrigation in some pants of India. This system is suifable for crops having low water
requirements. because the discharge rate per emitter is only 2-2.5 lpd. The emitters are § cm long fired
clay tubes topered at both ends. The emitters are shaped by using press moulds of 8 cm fengths or
extruded for 30 cm lengihs and larger volume dried in the shade and then fired to about 65° C. According
to distance between the plants, the emiters are connected serially at the specified distance with LDPE/
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LLDPE pipes. fixed with the help of white zinc oxide paste and laid underground in the fields, The
depth varies with soil and crop types. A 300-litre drum filled with water and kept on a slightly raised
platform serves as reservoir,

Emitters with greater porosity emit more water. The porosity of the emitters is dependent upon
soil tvpe. Further. soil adjacent to the emitter is generally atField Capacity™, Initially when the soil is
dry and has high moisture tension. a large body of water moves actively from emitter to the s'oil. ie
abouwt 2.000 - 2.500 ml/day. As the wet 50il zone around the emitter stabilizes. the dischargé from the

. emitter also automatically decreases and aftera petiod of just two weeks, 10-15 ml of water is dischargéd

per day;
Present Scenatio of Microirrigation in India AR

Microirrigation is used extensively in many countries. [n India. its development is slow eompared

B Co PO . . R N f " L
* 10 other developing countries. Experiments and fitm (rials have been going on in India from 1970

onwards. Progressive farmers in Andhra Pradesh, Karnataka. Kérala, Maharashtra and Tamil Nady

* have adopted this method i'the laté sévénties, eved Hioush theve Svas o subsidy or any suppéii from

the State Governmeitt atthat time. Resedrch work has been takeh up by various agriculural universities,

research institutions. PDCs. National' Committéé on Use of Plastics in Agriculiure and AICRP on

- Application of Plastics in Agriculiure of ICAR. manufacturers, farmers ete. The results of various

research studies undertaken for the fast few years are described in Table 1. It is evident that
micmini-gation' Eav;gs 'iva'ler up 10 ﬁq%hdepepding on crop and situation and increases yield up to
66.6%. : :

- The growth of microirrigation has really gained momentum in recenit vears. From a mere 1,500 ~
ha in 1985, the area under microirrigation has grown 10.3.55.400 ha a1 present (Table 2). These -
developments have taken place mainly in areas of acute water scarcity in Maharashtra. Andhra Pradesh,

- Karnataka, Tamil Nadu and Gujarat. The important crops under microirrigation svstems are coconut,

grape. banana, mango, sapota, pomegranate, other fruit trees, crops like sugarcane, coton, groundnut,
vegetables, flowers etc.

Promation of Micreirrigation in India —

To promote the concept of microirrigation system at farmers™ level various developmental

schemes under Department of Agriculture and Cooperation, Govemment of India, are bein ¢ implemented
in the country, an ’

O Use of Plastics in Agriculture

o} Gil Palm Development Programme (OPDP)

o Integrated Crop Developrcent Programme on Sugarcane (ICDP).
85
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Table 1. Relative performunce of crops with drip irrigation in comparison with that of traditionat
irrigation methods

Crop Location Yield Irvigation WUE Adv, of drip

{q/ha) water (em) (q/hacm) irrigntion

Surf- | Drip | Surf- | Drip | Surf- | Drip | Saving | Inc. in

ace ace ace of Water |  Yicld

(%) (%)

Ash gourd | Jodhpur 108 | 120 84 74 1.3 1.6 12 0
Beet Coimbatore | 5.7 89 86 18 0.07 0.05 9.1 36
Bottle gourd | Jodhpur 380 | 558 84 74 4.5 7.5 12 3.9
Bitter gourd | Chalakudy | 32| 43! 76| 33 | 042 | 13 566 | 2546
Brinjal Akola 91.0 14801680 | 640 | 055 | 23 | 620| 385
Dethi 2800 | 338 450 350 | 62| 97 220 172

NCPA 280.0 3200} 900 { 420.| 301 | 76 533 123

"% |bune © 2250 {2450 780 {510 | 29| a8 | 46| 82
Rahuri 2800 (2800 | 900 | 420 | 311 | 67 533 0.0

Broccoli | Dethi 10| 195 70| 60 2| 325 43| 282
Cauliflower | Akola 83.0 |60 | 390 | 260 | 210 | 45 333 284
Pantnagar  [171.0 {2740 | 270 | 180 | 630 | 152 333) 376

Chilli NCPA 423 609 109 [ 417 | 039 | i 617 305
Cucumber | Pung’ 155 | 225 54 24 29 94 55.6 3.1
Okra Coimbatore [ 100.0 | i13.1| 53.3 8.6 1.87 13.2 84.0 1.6
Delhi 360.0 |4800 | 420 | 260 | 86 | 185.] 381] 333

Rahuri 189.0 [203.0 | 2190 |1130 | 086 | 13 484 7.4

Onien Delhi 2840 (3420 520 | 260. | 55| i32 500 170
Hisar 930 [1120] 600 | 450 | 16| 23 250 170

Potato Delhi 1726 2910 600 | 275 | 20| 106 sa2| a0
Hisar 2357|3442 | 200 | 200 | 18 | 172 00| 315

Parbhani 3200 |480.0 | 324 | 222 | 99 | 216 315 333

Raddish | Coimbatore | 105 | 119 | 461 1 [ 023 | 1 760 118
Sugarbeet | Hisar aig| aso| so| 37| sa| 132 2| 145
Sweet potato | Coimbatore | 424 |. 58.9 63e 25 0.67 24 60.3 28
Tomato  |Akola 450 | 580 | 1020 | 770 | 044 | 075 | 2a5| 224
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”-_ Coimbatore | 61.8 | 88.7| 408 10.7 1.24 8.28 78.5 303
Delhi 257.0 |396.0 | 470 | 250 5.5 15.8 46.8 351
NCPA 3200 | 4800 | 300 [ 19.0 10.7 253 36.7 333
Pantnagar (1040 [137.0 [ 220 | 140 | 47| 98 | 364 24
Parbhani *~ 1320.0 (480.0 | 324 | 222 8.9 216 31.5 333
Pune 202.0 }413.0 1 31.0 200 9.4 20,7 355 293
Rahuri 164|172} 297 208 | 06| 082 | 300] 4.
Udaipur 144.0 11750 | 41.0 } 280 35 6.3 317 7.7
Banana Bfmsm'ﬂ@ 277.0 1329.0 [ 186.0 | 1720 1. 1.9 7.5 15.8
Kharagpur 290.0 400.0 | 106.0 [ 106.0 274 38 0.0 275
NCPA ' 575.0 I875.0 176.0 | 970 3.27 9.0 43.0 343
Ber Belvatgi 13.7 18.0 H15.4m*| 12.5m 09 1.4 18.8 239
keftree | keftree| /plant | /plant
Grape Dharwad 1000} 101, { 53.0 280 1.91 3.6 , 472 0.0
; NCPA 12640 3250 | 530 | 280 | 50| ne | 472 ©
- {Guava Allahabad | 0.16/ { 0.22/ | 6.4m* |5.21m¥! 0.03 0.04 18.6 273
plant | plant |/plant { plant
K innow Delhi 68 98 | 22.1 17.3 3.1 5.7 217 306
Lemon Delhi 15 27 23 17.5 0.65 1.54 239 44 4
Papaya Coimbatore | 130.0 2300 12280 | 73.0 0.6 3.20 685 43.5
Kalyani 31207138501 240 | 11.0 130 | 348 542 18.5
Pomegranate |Belvatgi Delhif 7.4k/t d.4kit N10.7m* [8.7m™ 0.7 1.7 18.7 48
Hyderabad | 34.0 | 67.0 t 1.62 4.2 23.8 49.3
150 | 37.0] 21.0 | 178.0 .| 0.08 0.21 2.7 59.5
183.0 ‘
Water melon |Jodhpur 2946 | 882 80.0 | 80.0 37 1.0 |u0653 66.6
Pune 82.1 504 | 72,0 250 39 20.2 16.3
Cotton Coimbatore | 26.0 | 32.6| 856 | 302 0.30 L1 64.7 20.2
NCPA Rahuril 23.0 | 30.0 | 90.0 | 420 026 0.7 5335 233
225} 3k4 | 815 ] 51.1 0.27 0.6 373 283
Groundnut | Delhi 220 270 430 260 0.5 1.04 395118545
Junagarh 2101 2201100 | 650 0.2 0.34 40.9 t7.9
Navsarj 230 | 280 600 590 04 0.5 1.7 73.8
Pune 91.0 |347.0] 87.0 | 540 1.05 6.4 379 35.5
87
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Udaipur 20.0] 31.0] 730 [ 530 03 0.6 274

Sugarcanc | Bhawanisagar| 1268.0. 1675.0 | 148.0 | 119.0 3.6 141 -l.‘)? 213
Coimbatore| 920.0[1190.0 ] 136.0 | 92.1 6.8 13.0 323 - 229
Delhi 706.011161.0 | 142.0 | 1050 50 11.0 26.0 392
Navsari 950.0|1338.0 | 104.0 | 90.0 9.1 14.9 13.5 290
NCPA 1280.01700.0 | 215.0 | 94.0 6.0 18.1 56.3|24.70.7
Pune 1200.0{1208.0 | 180.0 | 107.0 6.7 1.3 470.6 16.4
Rahuri 1220.0i460.0 | 231.0 | 162.0 53 9.0 30.0

' y VY, i HAU. Hisar; LLT.
Source : CAZRI. Jodhpur: TNAU Coimbatore: Water Management Centee. PRVY. Aholo. TARL Delhi: HALL Hisar
’ ! ; i . =, . o
Khatagpur: MPRK V. Rahori: Liniversity of Agric, Sciences, Dharward: Rajasthan Agri. Liniversity

Table 2. Area covered under drip irrigation in Indiu

State : Area (ha)
Andhra. Pradesh ' ) 39.500
Assam ' 200
Gujarat 10.00 -
Haryana 2,400
Karnataka ' 50.000
Kerdia -+ 1.500
Madhya Pradesh 3.800
- Maharashtra 1.54.000 }
Orissa . 3.000_ ‘
Punjab - 2.000
Rajasthan ' 35,000
Tamil Nadu 42.500
Uttar Pradesh 2.500
West Bengal 200
Others 2.000
. ‘Total 3.55400 X
as

Emerging Scenario and Future Strategy for Development of Micreirrigarion and Fi criigation

OPERATIONAL ASPECT OF MICROIRRIGATION SYSTEM

Since the evolution of microirrigation system, a major problem associated with the system is
the dripper clogging. Discrete particulate matter may produce blockage in system. by chemical
precipitation, or by microbiological matter cither directly or by aggregating inorganic material, If
particulate matter (sand) is the cause of blocking. the solution is to ensure by improved primary filtration

Table 3. Fertilizer solubilities of conventional fertilizer (at 20°C)

Fertilizer Solubility

Potassium chloride 340

Ammonium sulphate .. 750

Urea 1060

. Potassium sulphate : T 1o

Potassium nitrate . . 320 _
" 77|77 Moncammonium phosphate o A3l7(-) ‘ 7

Magiiesitifn ‘sulphate . 250

that the water pathway in the system is larger in bore than the largest particte. However, if chemical
precipitation (or microbiological aggregation) is the cause of blocking a high velocity of flow to
prevent such precipitation ocpurriné within the system is required. Unfortunately. these differences in -
needs arc still not widely recognized and a tendency has developed to increase the bore of the water
pathway in drip system regardless of the eause of blocking. The need for primary filtration 10 remove

discrete particles is universally accepted and the maximuni permissible particle size ratio of 1 to 10 has
been suggested by Peleg. '

' Mc Elhoc and Hilton found that improving filtration to remove particles greater than 25 micron
rather than 90 micron reduced the level blockages over 80 days operation from 92 10 78% but treatment
with intermittent chlorination at 10 ppm for 20 min. per day on water filtered to 30 micron reduced the
level blockage from 92 to |0%. Other additives with bactericidal or algicidal properties had similar but
less marked effects. Mc Elhoe and Gibson have con firmed the effect of chlorination but obtained

higher levels of blockages with chlorinated sand filtered water than with chlorinated screen mesh-
filtered water.

The clogging problem often discourages to the operators and consequently cause the abandoning
of the system and return to less efficient method of irrigation, {t is the quality of irigation water, i.c.
suspended load. microbial activity and chemical camposition, to which, the dripper clogging can be
diremlgf related. Fertilizer injected intothe drip lines may also contribute to clogging. Consistency of
the water quality must be considered and filtzation must be planned for the average worst condition.
Open water such as lakes, ponds, rivers. streams and canals can vary widely-in quality and often
contains large amount of organic matter and silt. Warm weather light and slow moving or still water
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favourrapid atgal growth. The watermay also be.chemically unstable and produce chemical precipitates
in the pipes and drippers.

.To rectify the problem for system operation for several years without treatment Moris and
Black (1973) supgested slug dosing with chlorine at 1000 ppm for 24 hours to destroy organic malter.
Where bore water is used for microirrigation, the chemical camposition of” water will have an important
bearing on the source of clogging material and specific action (o overcome each problem may be
required. Peleg (1974) suggested that where precipitation of carbonates is a major source of blockages.
treatment with one per cent hydrochloric acid for about 10 minutes will clear partially blocked system.
Black suggested this problem can be minimized if the reticutation system is buried n few centimetres
below the soil surface to reduce the temperature rises responsible for the precipitation of carbonates
fram the soluble bicarbonates. Biochemical precipitation of iron and sulphur produces blockages from
well water in Florida. Sulphur precipitation can be reduced by reducing the pH of the water and iron
precipitation may be reduced by chlorination, Calcium and oxidative iron precipitation have been
successfully prevented from causing blockages in Australia by injecting poly-phosphates as chelating
material ino the irrigation water 3-5 ppm.

CRITERIA FOR FERTIGATION

All chemicals applied through irrigation system must avoid corrosion, softening of plastic pipe
and tubing. or clogging any component of the system. It must be safe for field use. must increase or at
least not decrease crop yield, must be soluble or emulisifiable in water: and it-must not react adversely.
10 salts or other chemicals in the irrigation water. In addition, the chemieals or fertilizers must be
distributed uniformly throughout the ficld. Unifonmity of distribution requires cfficient mixing. uniform
water application and knowledge of the flow characteristics of water and fertilizer in the distribution
lines. To avoid clogging, chemicals are applied through microirrigation systems, to dissolve the deposits
in drip lines. The solubility of some of the fertilizers are given in Table 3.

APPLICATION OF FERTILIZERS
Nitrogen Applications

Nitrogen, theplant nutrient most commonly deficient for crop production. is often applied in
microirrigation system, Nitrate nitrogen moves readily in the soil with irrigation wmer and can be
applied separately or in mixture with such compound as ammonium sulphate, urea. calcium ammonium
nitrate and ammoniuim nitrate. Calcium nitrate can also be used when bicarbonates are low. Anhydrous
ammania, aqua ammbnia and ammenium phosphaste in most instances cause clogging -problems.
Nitrogen sousce selection should be based on its possible reactions with irrigation water and soil. In
general, first five nitrogen Fertilizers mentioned will cause fewy. if any precipitation problem in drip
irrigation system. Several researchers Bester/Marsh and Shani, have proposed various reasons for the
increased efficiency of fertigation because fertilizer is applied only in root zone, improved timing of
fertilization, because more frequent application makes it possible to match plant requirements of various
growth stages, improved distribution of fertilizer with minimum leaching beyond the root zone or
runofT. Phene (1979) found that nitrate concentrations remained higher in root zone with frequent drip
irrigation of sweet com than with flood or sprinkler irrigation. Rolston and Broadbent found that little
denitrification occurred in a clay loam soil if the soil tension is higher (i.e. drier soiljthan |0 bar. Phene
(1979} have shown that high frequentation nitrogen application on shallow sandy loam soil with drip
irrigation improved the efficiency of nitrogen use by potato more.

CONCLUSION

In India, the efforts were made to introduce microirrigation system at farmers’ level around
1980. Microirrigation conserves irrigation water easily doubling the command area of a water source
A
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and can give. vield ad\fantage up to 50%. To promote the concept. research level efforts have been
made by Ind‘mn.Counf:JI ongncluhurcaI Research. Agricultural Universities, National Committee on
Use of Plastics in Agriculture. Ministry of Water Resources. Drip Manufactures Association and State

Governments. The farmers’ level subsidy programmes were undertaken by Ministry of Agriculture. -

Ministry of Water Resources and State Governments. The worldwide adoption of fertigation has shown
favourable results in terms of fertilizer-use efficiency. quality of produce and environmentat advanta 1es.
Also. in india thf: fertigation response study reveals the quémlum bene it under differemt agro—c[imﬁtié
conditions. requires promaotional measures. To tap full potential of system. appropriate policies may be
adopted. through motivating the farmers. ensuring avaitabitity of standard materials. field base research
activities and solving the operational and maintenance problems. More attention is required towards
integration of fertigation/chemigation along with microirrigation svstem to harness full advantaue of
the system. Capital cost invalved is still high. There is also.issue of uniformity in water applic:ﬁion
Efforts are needed 1o develop efficiem filtratioins units 1o use. surface water ﬁ;r.microirriaation wiﬂ;
autematic flush back. suiting to small and marginal farms. - e
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STRATEGIES FOR DEVELOPMENT OF PROTECTED
CULTIVATION IN INDIA

Pitam Chandra*, R. Shrivastava, A K. Dogra and M.J. Gupta

P rotected cultivation is intended to mean some level of control over plant microclimate to alleviate
one or more of abiotic stresses for optimum plant growth. The microclimatic parameters are
temperature. light, air composition and nature of root medium, The major modes of protected cultivation
are: mutching, low tunnels.row cover, floating covers. cloches and greenhouses. The protected cultivation
increas the yield under unfavorable agroclimatic conditions compared to open field conditions. Quality
of the produce is superior with increased water-and fenilizer-use efficiency and higher income per unit
area. The protected cultivation practices started in India only duning the recent past. Consequently, a
vast untapped potential exists to derive benefits on a lare scale. Government of India continues to
support protected cultivation efforts in the country. This opportunity permits us to have a comprehensive
view of the situation.

Liberalization of imponts and govermment support saw the rapid growth of greenhouse projects
in {ndia during early 90s. The technology appeared promising and export oppontunities unlimited.
‘However. the initial euphoria could not be sustaingd. essentially dueto poor reputation in the world
market, inadequate market infarmation. and lack of markets. There is a large potential for indigenous
technology upgradation and appropriate human resource development. Recently, concem about suitable
disposal of plastics materials used in protected cultivation has also been expressed.

There is a lack of indigenous information base on refevant technologies for use by the prospective
users and entrepreneurs. The Plasticulture Development Centres (PDGs)being financed by the National
Committee on Use of Plastics in Agriculture (NCUPA) have been conducting field studies on protected
cultivation technotogies. The data of these studies and those conducted elsewhere need 1o be processed
to develop litemlurs_for various sections of the society.

Education and training programmes need to be strengthened to develop human resource for |

sustainable progress. Adequate provision at the underpraduate and postgraduate level should be inade
to develop requisite expertise to implement technologies successfully.

Bureau of Indian Standards should ensure that relevant materials and practices” standards are
developed to ensure materials and works quality. Both users and the industries are benefited. Effons
and development of management practices. materials and cultivars are required to provide answers 0
field questions. The ICAR, New Delhi. has initiated several research programmes in this area. There is
a need to consolidate these efforts inthe form of a Project Directorate of Protected Cultivation Technology
to provide the essential focus and leadership. Some major areas of research and developmental eftorts
are:

FUTURE STRATEGIES

Protected cultivation im India is in its infancy. While. the advantages have been appreciated.
large-scale use of these technologies has not been made so for. A small country like Korea has more
than 40.000 ha under greenhouses. China has 2 million ha under plastics mulching and more than a
100,000 ha under low tunnels. The scope for the expansion of area under protected cultivation in our

* Divesien of Agricuhural Engineering, IAR], New Delhi 110012

92

ool - ry-auer vt S Lo Ll ol T --—-h——_.___, _ o L n—— L e, iy w ca TR mor

Strewegries for Eevefupmens of Prasected Coltivarion in hidio

country is immense. A target of 500.000 ha arca under difterem protected cultivation technologies is
being propoqu i.o t_:oe covered by the end of Tenth Five-Year Plan.- While the taret is quite achievable.
a number of initiatives and policy changes are called for.

DEVELOPMENT OF APPROPRIATE TECHNOLOGY _

Low Tunnels

Low tunnels are reasonably cheap installations. However. desien of low tunnels has to be
considered in conjunction with the crop micruclimate for best results. This could include the development

" of appropriate plastics {ilm. methods of ventilation, agronomic pmctices and plnt-protection measiires.

Plastics Mulching o . i

. Although considernble experience has been gained trom indigenous studies. there is need for
further studies in minimizing the plastics material requirement. selection ol surface propertiés of the
films. fertilizer application, irrigation, seed control and plant protection measures. Instablation of'plasties

" mulch efficiently is another area of dévelopment.

GREEN HOUSES

Structure and Environmental Control _ ' ' .

- e 0 carerd 0 e e PN I T T

Continues eftorts, should be made to optimize structoral designs tor newer locations and
_applications. Energy efficiency and environmental safety measures require more work. A structural
material. which does not cast shadows. and an-intelligent glazing material are still not avaitable, Effective
application of artificial intetligence to manage preenhouse activities would require modifications in
greenhouse strudtures. -~ - : o .

Greenhouse design activities in India are in 2 nascent stage. A few potentially useful greenhouse
designs have been selected and methods of their fabrication have been dev eloi;ed. The Bureau of
indian standards has only recently released a standard on greenhouse designs. There 1s a need 1o
encourage a few groups of greenhouse designers to scrutinize the existing yreenhouse designs from
dlffer.cm parts of theworld for their applicability under Indian conditions. Any material and co?npunént
substitution required under specific conditions shoutd be studied both from structural safety ag well as

- functional requirements points of view. [t is conceivable that a catalogue of approved designs to meet

fhc Ind-ian requirements is prepared which could keep being updated periodically. Linkages with’
industries such as Steel Authority of india Ltd (SAIL), Indian Petrochemicals Ltd (IPCLY. ete. need to
be forged to synchronize th;‘." structural designs with material developments.

- Qreenhouscs tor many specific locations and crops need 1o be designed. There is not much
success in designing a suitable greenhouse for hot desert areas and cyclone-prone coastal areas. To
reduce operational costs of preenhouses, greenhouse designs should not only be energv-conserving
butas much use of renewable energy sources should be made as possible. Similarly. greenhouse designs
should permit optimum use of water and other agro-inputs. o )

"Greenhouse technology in India has much more potential than what has been realized so far.
.The total grea under greenhouse should increase 1o over 100,000 ha during next decade. This estimate
is based on similar experiences in China. South Korea, Japan. etc. About 1.00.000 ha under greenhouses
mean at least 10 lakhs new jobs. greater availability of horticultural praduce in domestic sector. and
development of remote areas. In the process. greenhouse industry in India would have developed to
the extent that we would also be able 10 export the technology to other developing countries. Thus
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thrust areas of R&D would be development of location-specific designs. Integrated Pest Manageinent
techniques specific to greenhouse conditions. Integrated Nutrition Management for greenhouse erops
and breeding crop varieties suilable for yreenhouse conditions.

Cropping Practices

Specific crop varieties suited to protected cultivation should be developed. The package of
practices—nutrient management. pest and disease management and irrigation mangement-should also
be developed. Employees should be given training on development of suitable equipments for crop
cultivation under protected environment. Recyeling of plastics used for different protecied cultivation
applications needs to be studied and suitable policies need to be framed. To address the queries related
to protected cultivation technology. it is necessary ta have specific research centres in different
agroclimatic zones. adequate human resource and infrastructure to fulfill the research and developmen

mandate

POLICY FRAMEWORK o

Marketing Infrastructure . s

For maximum benefit 16 growers. a well-designed marketing infrastructure and an up-to-date
market intelligence are needed. There is a need for Goverment support in the forn of well-laid network
of roads 1o local markets, airports etc. In addition, cold storage units near the tarin and at airports are’
needed. On-farm processing could be encouraged for value-addition and reducing storage and
transportation losses. The cooperative movement of AMUL (Gujarat Cooperative Milk Marketing
Federation Lid) could be a good example to be followed by the fanners in specific regions to get rid of
the middlemen and reap the benefits of what they have sown. Thus, cooperatives could have processing
factories for a more multifaceied growth.

Information

Lack of information and authentic literature has been one of the main hindrances to widespread
protected cultivation awareness. Hence books, manuals and handouts should be published on design.
environmental control, management, cropping practices and pest control. Websites on protected
cultivation for technology transfer to progressive farmers should be developed.

Demonstration

Plasticulture Development Centres of NCPAH have been the only demonstration centres of
protected cultivation technology. However, these centres exist in ICAR institutes or in SAUs, which
are not at the farmers® fields. Hence. there is a need for

Model céntres : These are required to demonstrate new technologies of crop cultivation to growers
and to serve as iraining-cum-demonstration centres for cropping practices and post-harvest management

of crops.

Model village : Model village programme will be helpful to demonstrate various facets of protected
cultivation and for frequent interaction between farming community and scientists 1o transfer complete
know-how of growing crops under protected environment and their management.

Human Resource Development

Protected cultivation is a relatively new venture for traditional farmers who have 10 be
re-oriented to  various aspects of this technology so that they can avail multitude of opportunities
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provided by it. Hence. they should be trained on v
this. entrepreneurial skills of enterprising youth an
them exploit these skills. Thus. we need 1o or

entreprencurship training.

The trainings should be both in india and outside. Sin

upcoming technology, we should erganize
country. Recently. LARI. New Delhi. has pr
initiated in other parts of the country.

Financing

At present Government of lndia is providing financiai incentiv
-8 Ay ot the rate of 40% with a maximum Fimit of Rs 40.000/benchici
incentives are also avaiiable for plastics mulchin
i,
proposed that soft loans form banks and other financial institutions may also be made avaii
_. prospective growers. For larger units there should be a provision for low interest foans

- Insurance
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intensive units operating under natural conditions
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Tax Incentives
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Sustainability

Al ivati icati - ‘
hough protected cultivation applications are almost 2 century old. their commercial utilization

nd reason to believe that protected cultivation wi
o a 1d.” s : vation will have
Posilive Impact en socic-economiic condition of the country. and therefore it is important that the

-in India is less than 2 decades old. There is every
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ained against any constraints which migh
th of | ¢ ] ¢ t come up. The
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ountries to make the progress in the country faster. The mission should also organize training

of k R .
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ganizations for faster human resource

T .
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Provide essential feedback to the technology mission. The

inth
the national society are complimentary, -~
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INTEGRATED MANAGEMENT OF PESTS IN
HORTICULTURAL CROPS

V. Ragunathan*, A. D. Pawar, M. P. Misra and Jasvir Singh

orticultural crops are generally grown as monoculture in temperate, subtropical and tropical
climates. All these crops are prone to attack by pests and diseases which are major limiting factors

in their successful cultivation. The-yield losses caused by pests attack range from 10 to 30% in various -

crops during different seasons of the year. Unlike agricultural crops. horticultural crops are grown as
monocultures, the pest and disease problems are entirely different and complex in nature. Such pests

" and disease situations have led to repeated and excessive use of chemical pesticides. Till recently plani-
" protection measures in horticultural crops were calendar-based use of chemicai pesticides. This has

resulted in development of resistance in the pest specics. contamination of horticultural produce,
environmental pollution as well as rejection of export material in the international market due 1o pesticide
residues.

LR

INTEGRATED PEST MANAGEMENT IN HORTICULTURAL CROPS Tt

Banana

Banana is a very popular fruit and available throughout the year. Major insect pests of national
significance are stem weevil (Odoiporus longicollis), corm weevil {Cosmopolites sordidus), aphid
(Pentalonia nigronervosa), leaf- and fruit- scarring beetle ( Basilepta subcostatum), leaf- eating caterpillar
(Spodoptera litura) and lace-wing bug (Srephanitis typicus). Their stage-wise [PM control measures
are mentioned in Table |.

Table 1. Stage-wise IPM practices to he adopted for banana

Pests/diseases Stage 1PM practices
Banana stem weevil 5th month O Install tengitudinal split pseudostem (30 cm
° length) trap to moniter the weevil,
6th, 7th month OSwabbing of insecticide over the
N R pseudostem with monocrotophoes {2ml/
litre).

Tth month O If the feeding damage is noticed, give stem
™ injection of monocrotophos (150 m! in 35¢
ml water) solution @ 2ml/plant using stem
injector at 30° angle in two places, one at 2
feet height from the ground and the second

at 4 fect, above the ground level.

O Cut the pscudostem into pieces and destroy
crop residue. Up root the suckers and cut
into picces and place them in the soil to
attack weevilas well asto drythe crop residue.

Past-harvest

e

* Directorate of Plant Protection, Quarantine ond Storage, N. H, |V, Foridabad 121001 '
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Banana corm weevil

Pre-planting
Planting

3rd month

3rd. 5th and 7th month

o

Select healthy, infestation-free suckers.
Paring and pralinage. MHot-water treatment
@ 50-55"C for 30 minutes. Dipping sucker]
in 0.3% monocrotophos solution for 30 min-
utes and later drying under shade for 72
hours before planting to kill eggs and grubs]
of weevil.
Install *Cosmolure’ trap @ #/ha on
Pseudostem, longitudinal split and disc on
stump trap.

Seil application of carboturan 9 20 g/plant

W

Common diseases

. eIk

Planting
3rd month
6/1h month

Pre-planting
At the time of planting

Afier planting

0000

o}

Banana leaf-eating 3rd - Sth month O Hand pick the eggs mass and destroy.
caterpillar
Nematodes Pre-planting Select healthy and intestation- free suckers.

Paring and hot water ireatment of suckers.
Apply carbofuran @ 40g/plant.
Apply neem cake @ 500 g/plant.

Setection of wilt and virus-free suckers and
paring of corms

Dipping of pared suckers in bavistin (0.295)
for 30-45 minutes.

Application of biocontrol agents. viz.
Trichoderma sp. @ 15 gw/pit.

After planting

3 and 6 months O Application of carbofuran granules @ 40
after planting gm/plant.
Wilt and viral disedises | Before planting O Select and plant disease-free vigorous

suckers. )

As soon as the symptoms are noticed the
affected plants should be uprooted and
burnt.

Weeds

Before planting

After planting

One month after plantin
2 months after planting
3-5 months after plantin

6 months after planting

Clean cultivation practices like deep
ploughing and up}oming of weeds.
Application of pre-emergence weedicide
like alachior @ 9 litres (a.i.)ha.

Growing of legumes like cowpea.

Divron spray @ 3ke/ha in 1200 litres of water.
Green manuring of legumes within the field.
Spray of Glyphosate/Gramaxone @ 1.5
litres'ha in 1200 litees of water. .
Spraying of Glyphosate/Gramaxone @13
littha in 1200 litres of water.

Mechanical digging or hocing.

No need for weed control due to heavy|

e amr
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Manga,
i

Integrated Management of Pests i Horticuliural ¢ rops

ndi:? is ll‘.le world’s largest producer of mango (Singh and Goel. 1987). Ofthe pests of mango
hoppers. fruits flies and stone weevils are considered as the ma X

India. The Government of USA. UK and Japan have
from India because of the risk of introducing fruit flies and stone w
for imporiant pesis and diseases are given in Table 2.

jor constraints in mango productien in
placed embargo on the import of mango fruits
eevils. The month-wise IPM practices

Table 2. Month-wise IPM schedule for nuingo

Month

IPM practices

July

© Deep ploughing of orchard immediately after harvestin

g 0 L0 expose eges and
pupac of mea]}: bug and inflorenscence niidge. ’

August-September

O Removal of webs (made by leaf webber) by leaf web removing device and
buming them,

O If infestation still continues spray carbarv] (0.2%) or monocrotophos (8.04%),

O Pruning ofoyer-cro\\'dcd and everlapping branches for comrol of leaf webber.

Octobér

O Floading of orchards to control eggs of mealy bug. diapausing piipde of inidad
and fruit fly, )

o quing of infected and dried branches. 10 em below the dried portion and
pasting of copper oxvchloride for control of die back.

o S!zraying 0.3% copper oxychloride (3g/litre) after pruning for the control of]
die back, phoma blight. anthracnose and red rust diseases.

© Removal of diseased foliage/twig infected with anthracnose (twig blight phase).
Removal of weeds.

November

O Deep p!oughing of the orchards for exposing epgs and pupae of insects and
removal of weeds in mango orchard which harbour pests and diseases.

© Second spraying of copper oxychloride (3g/litre) for control of dicback and
foliar diseases. )

O Collection of dropped diseased leaves and burning them.

December

O Fastening of alkathene sheet of 400 gauge thickness 25 cm wide around the
base of tree for control of mealy bug.

O Raking of soil around the trunk and mixing with neem cake for management
of mealy bug nymphs or apply 2% dust of methy| parathion @ 250 g/tree or

chiorpyriphos 2% dust. Application of Beauvaria bassiana around tree trunk
to manage nymphs of mealy bug.

January

O Spraying of fenitrothion (0.05%} or dimethoate (0.0435%

O Alkathene bands should be cleaned at regular intervals.

%) at the bud burst
stage for control of inflorescence midge. -
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O Removal of weeds and infected young leaves of mango for control of pow-
dery mildew.

& First spraying with 5% neem sced kernel extract (NSKE) or Nimnbicidine (2%)
at bud burst stage for control of hoppers. Spraying of Verticilium Jacani (10°)
at bud burst stage for control of hopper and should be repeated during July
¢second appearance) for controlling next generation hoppers.

February

OSecond spray with 5% neem sced kernel extract (NSKE) or Nimbicidine
{2%s) when frulls are at pea size stage. :

March

OFirst spray of sulphur {2g/litre) for powdery mildew.

Apnil © Third spray with endosuifan (0.07%) if required after 5 days of second spray!

O Second spraying of sulphur (2pflitre) after fruit setting against powdcq} mil-
dew.

ORemoval of powdery mildew infected leaves and malformed panicles.

May O Hanging of methyl euginol traps (0.1%) + malathion (0.01%) for control of|

- . | it fly. i % -

June OMethyl euginol traps should be continued.

O Early harvesting of mature fruits to avoid fruit fly infestation.

/e  To check the carryover of the fruit fly collect and destroy fallen and infested fruits along with

*| oCollection and destruction of fruit fly infested fruits.

Guava

Fruit fly, fruit-borers and bark- eating caterpillars are major insect pests, whercas guava wilt,
fruit rot and die back fe important discases. IPM package of practices for guava pests and diseases are
given in Table 3.

Table 3. Integrated pest management practices for giava

Insect Pest Management

e  The traps are very useful too! in monitoring and control of population of fruitfly. Hanging of]
bottle traps containing 100 ml of water emulsion of methyl eugino! (0.1%s) + malathion (0.1%)}
during fruiting season (April — July} is very effective for control of fuitfly. Ten traps per hectare
of orchard gives satisfactory control. Traps can be fixed during moming time. .

fruit fly maggots. Ploughing of tree basin also helps in checking the pest population as the pupae
are destroyed by being exposed to regours of temperature and also becomes the prey for preda-
tors. Adult furit flies can be controlled by bait spraying of 0.2% carbaryl +0.1% protein
hydrolysases or molasses al preoviposition time.

e  After removing the webs of bark-cating caterpillar all the borer holes except the fresh one,
should be plugged with mud plastering. After application of 0.05% monocrotophos or DDVP,

the fresh hole should be plugged.
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| Weed Managcr.nc.nt" :

.Jerops like onion. tomato, radish. carrot. beans, cauli i
. s | . , - carrot. beans, cauliflower. perlak etc. should be pracii i
weed infestation. ’ ’ practsed toreduce

.Gra_pc

Inregroted Managenwnt of Pesis in Horticulnral Crops

o  Collection of infested fruits with borer and their destruction to check the carryover of th
The adults may be controlled by i { 35%) or phocloms
0015 2 e bt Y spraying of carbaryl {0.1%%) or fenthoate (0.05%%) or phosalone
(0. | l: at the cginning of fruiting season and before ripening of fruits. For coccids and
mealybugs spray diazinon (0.05%) or monocrotophos (0.05%}. The affected leaves and voun
sheots may be pruned and they may be destroyed along with the pest. This w inging

down the pest population. . ill help in bringing

Disease Mnnagem&t

After appearance of the symptom of guava wilt, uproot and destroy the infected plants. Avoid

waterloggmg' Use of‘orllgcj:mc ar_1d green manures helps in reducing the disease, Clean cultivation is
also helpful in managing guava wilt. |

- -lz.cforcpsemng ap of an orchard.—_lhé }\'eeds should be destroyed by deep-ploughing, harrowing
and weeding. Perennial summer ploughing is advised. Intercropping of short-duration. shallow rooted

- PR
Pink mealy bug, Maconelticoccus hivsirus (Green). has become 1 serious pest of grapevine in

recent years insouth India. Many of the insecticides have been reported ineffective against M. hirsurns.

;\(;1:/ong theftr.latur_a[ encmics. pams.iloid_. Anogyins dactylopii (How.). is promising one. causing up to *
o parasitism in nature. Sustralian lady bird bheetle. Crptolaemus montrouzieri {Muls), is a very

potential predator: whicli consumes 1,000-1,500 epgs or 300-500 nymphs of A7, firsutus (Jayaraman

"¢t al., 1988). The detailed IPM practices to control the major pests and diseases are given in Table 4.

Talgle 4. Integrated pest management sirutegies for gripe

Control practices "|IPAT practices

Cultural practices

© After pruning remove and burn pruned twigs.

O Remove loose bark from stem and arms,

o] Th-m_nmg bunches ::u'nd_pmning of excess vegetative growth is recommended
as it improves VC.m.IIMIOI‘I in the canopy. reduces humidity and atlows better
.| - coverage of pesticides sprayed. Thus keep disease incidence low.

Q Timgof forward pruning th Maharashtra and Andhra Pradesh should be
po_st'poped to !ate.r half of October to avoid rain on tender growth. It will

. minimize the incidence of downy mildew. anthracnose, bacterial leaf spot
and blight.

O After prunings, rake the soil to expose grubs zmc.i pupac of {lea beetles
mealy bugs and thrips. '

Mechanical practices

ODu.ring rainy season prune all canes showing spots of anthracnose and bac-
terial blight on basal portion and burn,
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Biological control

Chemical practice

]

O Collect egg mnasscs and larvae ot Spudnpicra and Helicoverpa and destroy
O Install phergmone traps @ 3rha. for monitoring Helicoverpa and
Spodmppera.

O |t mealy bugs are observed release Craprolacnius beetles 6 10 grubs or
adults per vine. Beetles should be released during evening hours to
facilitate their better establishment.

O Spray preparation containing Yerricitfum fecanii (10° el g) @ 5 g/linre
on foliage for control ot mealy bugs. Formulation is mixed in water at least
4 hrs before spray and spray is given at sunset when canopy temperatures
are moderate.

O Spray Ha NPV or S NPV @ 230 LE/ha in the evening at 10 days interval,
O Apply Psendomonas flnorosence formulation (6 X 10 cfu/ g) @ 4o/
vine. 30 em away from base of the vine at 15 e depth at the time of]
pruning for control of nematodes,
O At the onset of monsaon, mix one kg ot Trichaderma viridi preparation
containing 10" cfu/ g in t00 kg of moist FYM: store the mixture for 7 days
and apply it to root zone of each vine (@ 5 kg / vine for reducing soil-borme
inoculum ot doway mildew. .
O Spray Trichoderma preparation on foliage @ 10 g / litre during second
half of September which reduces inocutwn of dovny mildew and Afiernaria.

O Spray Trichoderma / Gliocladitum preparation @ 10 g/litre on maturing
bunches 20 days and | day before harvesting for contro! of post-harvest
berry rots caused by Riizopus, Aliernaria. and Cladosporinm.

I3

chtorpyriphos (0.2%) and melation {0.2%5) with brush or jute cloth.

O Apply chlorpyriphos dust @ 25 g /vine around stem and /or stone and iron
supports. -

damage.

a week to prevent flea beetle feeding.
O If mealy bug infestation is observed spray dichlorovos 0.15%.

O 1f defoliators are observed spray carbaryl 0.2% or quinolphos 0.05%. |
pruning for the contro! of nematode.

Bordeaux mixture or 0.4 % COC immediately after pruning.

Integrated Managemenr of Pests in Horticutnwul Crops

O After removal of loose bark, swab stem and arms with carbarvl (0.4%0) or

O Spray methyl demeton 0.05% or phosphamidon 0.073% at i_5 davs
interval one month after pruning 1o till berry fofniation to prevent thrips,

O Atbud sprout, spray carbaryl 0.2 % or quinolphos 0.05% and repeat after

O Apply neem cake 200 g/ vine or carbofuran 60 g/ vine one week before

‘|o Forthe conrol of povedery mildew” spray systemic fungicides hexaconazole

" thick and light dose not penetrate. Spravs need to be repeated at 15 days

O Forthe control of Afrernariu blight and other leaf spot spray non-systemic
Q For the control of Afrernaria blight and other teaf spot spray non systeric

O Forthe control of Afrernceria blight and other leaf spot spray non-systemic

O For the control of Aliernaria blight and other leal spot spray non-systemic

© For control of anthracnose spray systemic fungicides i.e. benomyl /
thiophanate methyl/ carbendazim @ | g £ litre. First spray is recommended
after appearance of first leaf i.e. about 8-10 days after pruning.
Subsequent sprays are given at 10 -3 days interval up to 60 days after
pruning if it rains or heavy dew prevails on foliage. Above sprays of
systemic fungicides should be alternated with spravs of non-systemic
fungicides. viz. mancozeb / chlorathalonil / COC Captan at 15 davs
intervat to avoid development of disease resistance.

© For the control of downy mildew spray systemic fungicide. viz, metalaxyl

+mancozeb 2.5 g/ litre or phosetyl AL 3 ml/ litre « mancozeb 2 g/ litre or

potassium salts of phoshonic acid 3 ml / lirre + mancozeb 2 g / litre or

cvmoxonil* + mancozeb 2.5 g . litre. First prophylactic spray is

recommended when in 80 9% buds three leaves.are opened i.e. about 12413

+. daysafier pruning. Subsequent SPravs are given at 5- 10 davs inters al til] 70
+ days after pruning depending upon weather conditions, :

O During vegetative phase Bordeaux mixture (0.5%) imay be spraved for the
contro! of antracnose. bacterial leaf spot and downy mildew,
+ : 1 e o

£ penconazole / myctebuanil fenarimol @@ 38-30 mM 100 lires of water or
tridemofon 1 mi /litre.” Non systemic fungicides dinocap 0.5 m) Hitre or
wetable sulphur 2 g /litre also control powdery mildew. Spravs for control
of powdery mildew' are required when days are cloudy or in case canopy is

imerval dépending upon weather conditions and may not be required after
berrs softening stage,

fungicide, viz. mancozeb / zitam / captan 7 chlorothatonil 62 2.5 2/ litre or
COC 3 g/lire.

fungicide, viz. mancozeb / ziram / captan / chlorothalonil @254/ litreor
For the conirol of Greenaria spray thiophanate methyl 42 1 ¢ flitre.

fungicide, viz. mancozeb / zirnm / captan / chiorothalonil @25/ litre or
for the control of ifrepuiar-cane mawurity due to Botryodiplodia. drench
carbendazim / benomyl / thiophanate methyl twice ie. 20 and 25 days
after pruning @ ! Kre solution containing | g/ litre fungicide per vine.

fungicide, viz. mancozeb / ziram / captan / chlorothalonil @ 2.5/ litreor
For the controi of rust spray 0.5 % Bordeaux mixture or chlorothalonil 2 g
/ litre. Judicious control of rust on rootstock planis is essential avoid

outbreak of disease on commercial varicties.

1 o,
O To eradicate disease inoculum present on stem and arms, spray 1 %

T e e et i i A S e oy ST
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Citrus

Approaches for Sustainable Development of Horticulture

Mealy bug, Planvcoccus citri (Risso), is a major pest :?f Cllr‘ElS crolps.cmfe_s::lllgi dle::iz; f::m(l*s
[’: its. Growth of the infested plant is arrested resulting in fltuqs fall. occit ellid predas 0.00}
o mu's er 10 beetlesficee and an cxotic parasitoid. Lepiomastix dacnilopli Ho.\\. @ 5. .
:m:::ot:g"i(:t;g for its control. The IPM measures to control important pests and diseases are Table 5.
a N

Table 5. Stage-wise IPM practices to be adopted for Citrus

Pest

Narmal Practice

IPM Praclices

Soil- and seed- borme

diseases

Sucking pests

Weeds

Weeds

Cultural practices

Chemicat practices

Chemical practices

Cultural practices

Cultural practices

Mechanical practices

ATSOWING
OSelect tolerant/resistant seeds for rootstocks,
OKeep the bud union as high as possible.

O Sced treatment with fungicides.

OSeed dipping in antibiotics in canker endemiic area.
OSeed treatment with insecticides.

ODeep ploughing in summer.

PRE-PLANTING

ORemoval of alternate hosts.

OSoil solarization.

O Adequate manuring in pits. _

QUsec of Trichoderma spp. with organic matter in the
ratio of 1:40 & 2kg/pit.

OSelect disease-Iree and certified rootstocks..
VEGETATIVE GROWTH STAGE (1-5 }’EARS.)
OInterculture and hand-weeding. N
OMulching with alkathene, wheat bran or rice bran.

OChemical practices L. A(rgzine {0.5 kg a.i/ha) or
Glyphosate (2 kg a.ivha).

FRUITING STAGE (3-20YEARS)

Olntereulturing and hand-weeding.

OMulching with alkathene, wheat bran or rice bran.

OSpacing between trees at close distance should be
avoided.

O Well-drained soil.

©OUse of light trap (yellow colour of wave length of
550 mm). )

OUse vellow sticky trap.
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Leaf miner

Aphids

Thrips

Fruit sucking moths

Citrus-psylla ¢ K

ot

fm——— Rt BN IR

Cultural Practices

’ ~,

Chemical practices

v

Cultural practices

Chemical practices

Chemical practices

Cultural practices

Biological practices
Chemical practices

Culwral practices

. - {O Eradication of affected plants/pusts.
.[. Biological practices

i *| Cheinical practices’

) B S L

O Be alent a1 the active phase of the growth,

Mechénicé! practices|O Removal of early and late growing flushes and
1© Seil drenching with lindane @ 15 kg/ha.
O Use sejective insecticides at the new flush only,

couh
Bislogical practices -

" |© Augmentation of predators.

OConservation of indigenous natural enemios,

O Augmentation of Chrysoperta spp and Mallada
bonitensis @ 10-13 eges/grubs plant,

© Use neem product,

O Spray acephate {0.05%), monacrotophos (0.06%%) or
endosulfan (0.149%) .

O Collateral host like curry leaf (Avrrave koenigif)
plant should not be grown. However. it can be used
“as trap crop.

O Use yellow sticky traps.

G Conservation of indigenous natural enemies,.
O Augmentation of predators.
O Use recommended neem products.

- » 1
O Spray monocrotophos (0.1 %) or aminophos (0. %%)
or acephate (0.1%) or thiometan (0.08%).

O Avoid pruning during active growih periods.

O Manage nitrogenous fertilizers.

pre-flush pruning.

O Use recommended neom praducts,

© Use trap crops.

O Conservation of natural cnemies,

O Spray methyldemeton (0.02%). Phosphamidon

(0.05%) or Imidacloprid (confidor 200 SL)at 10 g
a.i/ha,

O Use neem products.

O Use aldicarb (0.06 grlitre), dimethoate or
phosphamidon or monocrotophos (1 mi/litre).

O Clean cultivation.

O Destroy fallen fruits.
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Fruit tly

Lemon busterfly

Bark-cating caterpillar.
scales

| cutturat practices

Mechanical practices

Chemical practices

Cultural practices

Mechanical practices|

Biological practices
Chemical practices

Mechanical practices

Biological practices

Chemical practices

Cultural practices
Chemical practices

lo Spray Bacillus thuringiensis @ 0.05%.

O Use light trap.

O Poison baiting with 20 g malathion WP or 50 E“I
diazinon + 200 g gur with some vineger in 2 litres
of water.

O Clean cultivation,
O Destroy infested fruits.

O Allow egg laving on punctured fruits under the trees
and then destroy.

© Use pheromone traps containing 0.1%% methyl
cuginol and 0.05% malathion.

O Conservation and augmentation of natural enenies,
1% 1 30/

O Spray malathion (0.05%) or trichlorfon (0.03%) +

1% crude sugar.

O Pick and destroy larvae.

O Conserve and augment natural enemies.

© Spray.monocrotophos (0.04%5) or quinatphos
(0.05%) or phosalone {0.05%).

O Insert a cotton swab soaked in kerosene/petrol and
plug with mud.

O Use selective insecticides

© Prune affected shoots during winter and allow

Mealybug canopy [0 open from centre so that sufficient sunlight
is in tercepted below the canopy.
O Destroy ant colontes.

Mechanical practices | O Sticky bands on the trunk portion of the tree. should
be kept to avoid climbing of the crawlers from the
ground.

© Raking the soil around trunk during surmmer mon}hs
helps in the desiccation ofeggs and help in exposing
the mealy bugs to naturat enemies.

0O Use pheromone traps.

Biological practices | OConserve indigenous natural enermies.

ORetease Leptomastyy dactvlopi 6 5000-7000
adulis‘ha.
N e .

Chemical practices | OSpray dimethoate 150 mi+ Kerosene 0it 250 ml in
106
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100 titre of water or carbaryl 10 ml + Kerosens oil
10 m| or malathion 20 ml in 10 litres of water.

Citrus mires Cultural practices

OWeli irigated especially during the water stress in
summer.

Biological practices | OConservation of indigenous natural encmies.

ORelease Chrysoperia grubs @ 10-15/plant,

Chemical practices | OUse neem product like neem oil or pongamia oil and

mahua oil.

OSpray oxydemeton methyl 1.5 ml or wettable sul-
phur 80 WP 3 g/lit of water on the basis of
monitoring,

Diseases Cultural practices OUsc canker tolerant/resistant varieties like Eustis,

Lakeland.

OPrune all the canker infected twigs before monsoon
and destroy.

Chemical practices OSpray streptocycline 0.01% and copper oxychloride

(0.3%) or maneozeb((.2%).

Apple

San lose scate, Quadraspidiarus peraiciosus (Comstock), is one of the most serious pests of
apple. The waxy covering of the scale renders it less prone to chemical than biological control measures,
Augumentative and inoculative release of important parasitoids, Exearsia perniciosi and dphytis
proclia, have given promising results in its suppression, The' £ perniciosi has established in many
apple-growing areas where the population of San Jose scale is low (Singh, 1993). Codting moth, Crdia

pomonella (Linn.) is another serious pest in Ladakh Division of Jammu and Kashmir. Two exotic egg

parasitoids Trichogramma embryophagun and T. cacoeciae, have been found 10 be promising against
codling moth {Pawar ef o, 1989). )

Cahbage and Cauliflower

Diamond back moth (DBM). Piuella xylostella (Linn), is most serious pest of cauliflower
and cabbage since it has developed resistance to wide range of insecticides, Cutbreak of DBM during
1999 in and around Delhi on caulifiower has caused heavy losses to farmers. Mustard as a trap crop in
cabbage and cauliflower fields anracts nearly B0-20% [DBM and other pests. Application of Bacilfus
thuringiensis var. kurstaki @ lg/litre of water 15 days afier planting and release of Trichogramma
chilonis or T pretiostum @ 50.000/ha also help in its suppression,

Tomato

Fruit-borer, Melicoverpa armigera (Hubn.), is- major pest of tomato, causing yicld loss of
20-80%4. Release of egg parasitoid, T brasifiensis, @ 2,50,000 adults/ha provides good parasitism.
The 1PMm practice for tomato fruit-borer includes intererapping of tall variety of marigold as a trap
€rop. Application of NPV @ 500 LE/ha after flowering reduces the borer infestation to a great extent.
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Brinjal
Shoot-and fruit-borer, Lencinodes orbanalis Guen. is a major pest attacking brinjal. Even though
more than 10 parasitoids are reported but they inflict less than 2% parasitism under ficld condition,

Removing of dead hearts. release of T, chifonis @ 50.000/ha and soraving of 0.2% Endosulphan or
Carbary! minimizes the losses caused by this pest.

INTEGRATED PEST MANAGEMENT (IPM) APPROACH 1IN HORTICULTURE

The global concern regarding the overuse and misuse of chemical pesticides has resulted in
adoption of Integrated Pest Managament (IPM) for containing the pest and disease problems. IPM is
an eco-friendly approach encompassing eultural, mechanical. biotogical and need-based use of chemical
pesticides preferably in combination with botanicals and biopesticides. The [PM technology manages
the pest population in such a manner that economic loss is avoided and adverse side cffects are minimized.

The pest problem in horticuftural crops have become further coemplex in nature due to modern
practices—monoculture, high-density planting, application of high dosages of nitrogzenous fertifizers.
frequent irrigation and use of broad-spectrum pesticides. Following Integrated Pest Management
strategies will promote safe, sustainable and eco-friendly horticuttural produce: )

Growing a Healthy Crop

’ It i$ achieved by frowinig crogs in arcas or in soil and microctimatic conditions. which are most

“conducive for the crop. Growing crop vericties resistant and tolerant to pests and diseases, use of

batanced fertilizer. adoption of suitable irrigation methodology and timely management of weeds and
pests are some of the important factors for growing a healthy crop.

Conscryation and Augmentation of Natural Encmics

Selective pesticides which do not harm natural enemies should be preferred as a last reson,
Conservation and augmentation of natural enemies provide reasonable suppression of muny pests of
horticultural crops. The predators population could also be encouraged by adopting latest management
practices. Many fruit creps provide a stable environment offering pood opportunities forghiological
control.

Pest Monitoring

Pest monitoring is one of the important components of IPM 10 take proper decision to manage

any pest problem. 1t can be done by:
Agro-ccosystem analysis: Agro Ecosysiem Analysis (AESA) is an approach. which can be

gainfully employed by group of fanmers for decision making in IPM 10 analyse field situations with
_regard to pests. defenders, soil conditions. plant health. the influence of climatic factor and their inter-
relationship for growing healthy crop. The basic components of AESA are:

Ptant health at different stages
Built-in-compensation abilities of plants
Pest and defenders population dynamics
Soil condition. irrigation dynamics

Climatic factors

0O000CO0

Farmer’s past experience

The-objective of the AESA activity is to anatyse the field situation by observation. drawingand |
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discussio:_t At the end of the activity the group should m
the field.

Field scouting: The AESA requires training to take d;:cision
can undertake this exercise. However, other farmers
regular intervals to monitor the major pest i
large extent.

ake a decision abowt any action required for

and so only the trained farmers
armers aiso can do field scouting in their own fields at
activities which may help in minimizing pesiicide use 1o a

Pheromone traps: Pheromone waps which lure pests are commerci
pests like fruit-borer (Helicaverpa armigera) and wobaces cut w
ha. which lure pesis may be installed to monitor the
days depending upon the weather conditions.

ally available for lepidopteran
on?} (Spudaptere litura). Five traps per
adult population. Replace the lures once in 13-25

Yetlow pan/stick traps: Set up yellow pan/sticky traps for monitoring white flv
ha. The other surface of the |locally-available em N .
vaseline/castor oil be used as yellow sticky trap.

. thrips etc. @ 10 traps/
PLy-ting is coated with yellow paint having grease/

ECO"Dm’lC ‘.hrc h 3 : ” g V " an atte T s
5 Ofdrlc\ els: € ?'COHOH'IIC lh CShOId level 15 A att mpl to |mp ove qlllCL dECI iol'l
marking o
k pl:lc“ccs. using pa”lal economtec "hIIVSIS ofthe unpact of lhE chemical control pr aclices. At

ihe ETL. the benefit of spraying i
aying is equal to the losses caused by insccts | i
7 ) sin ] :
-u measures.should.be undertaken only svhen incidence crosses ETL: "+ l'he ﬁddl’ Applopl:l_a'le con_lrrpl ’

Making Growers Expert in Their Own Field R
[t can be achicved through a seque

Plant Health Clinics (PHCs) and Krishi Vi

expert in deciston makiné in blnnl—prote

nce of trainings to the growers. Farmers Field Schools (FFSs). -
g_yan Kendras (KVKs) may play major roie in making growers;
ction measures for growing healthy crops.

Farmers® Field Schq;nls (F-FSS)

The philosophy behi i i i hi
e fs :nd mksl;}(j::{:::deS.s_ 18 to train fammers in his field to enable him 1o analyse the situation’

] ale decision on pest management : raini
it ke ac _ anag measures needed. The training strategy,
cmpo;gvetrsmfc:updalmn in 110|.l-fonn'al education principles. emphasizes LEARNING B'Y I)dING ag;;ci'
o ofg;nﬂ;'mfrs to actively identify and solve their own problems. The trainer is a f'acili‘n'or

' at
nstructor. Only with farmers as central actors in technology development and

. implementati i i [
. » Impiementation can agriculture. become truly sustainable {Van de Fliert, 1998). In the FFS thie farmers

are trained weekl 3 2 i

zhiotie factons ﬂl);s(;tl Iﬁ.\:d c:na)s abo_ul the pcsl/d@ease problems in relation to prevalent biotic and

25 infloireey b s helps the farmers in understanding the Ructuations in the population of insect pests
Y increase or decrease in the natural enemy population ' P

Plant HEc:SI.Ih Clinies (PHCs) and Krishi Vigyan Kendras (KVKs)
ity approachable Plant Health Clinics (PHCs) and Krishi Vigyan Kendras (KVKs) should

be opened € a |

W T
e hl re m'ost of the pl“Ol?lelnS related 10 their crops can be dingnosed and solved. These
CC €S ay play an mpaor tant role in transfery ng the nesvy plam-proleclion lcchnolngic‘i to the BIOWeErs

Use of Biopesticides

The i ici i i

al pe;?:iggsb%):s;.lcudcs.a.rg qugl encouraged in IPM to reduce the application of hazardous

a . 1opesticides includes all biological material i A
! J ; s which can be formulated

;:tldgs for the control of pests. These include microorganisms such g
erials such as neem . Biopesticides are gaining importance for the

chemie:
of pestj

plantm as bacteria. fungi. viruses and

control pfpests in horticulture
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is is bei vy Y mninl azencies 10 promote
ccially in vegetables. Increased emphasis is being given by wov n:mmg.mtll agenc © im‘rzmn "
TODS €5 ) i - ST ecomine v
:.lm"n)inscpin agricultural and horticultural crops. The role of biopesticides |r; 1PM |s“;u::10p__sﬁdd;s A -%VC
o e i sticides. Some of the biope 7
i < dependence on chemical pes ; sticich
vant in our efforts to reduce our en X HHhe T eation o
::Ie z‘rer:ently included in the schedule 1o the Insecticides Act. 1963 to ensure thair regis and
een

quality (Table 6).
Legislative Measures

Tuble 6. Biopesticides used in lndia

**Azadirachtin - 300 ppm
1.500 ppm
30,000 ppm

Plant origin pesticides

Bacteria ** Bacillus thringiensis
acteris

Baculo viruses *Nuclear Polvhedrosis Virus (NPV)

*CGranulosis virus {GV)

Entomogenous fungi *Beainveria bassiang

*Verticillium lecanii
’ . LI

*Metarrhizium anisopliae

4 PR T

*Nomuraca riteyi

Antagonistic fungi and ** Trichoderma spp. **

bacteria * Psetcdomonas fluorescens
ac

*Bacillus subtilis

*Glioctadium spp.

P

\ + - . LRt » \)hu‘.
* Biapesticides registered in schedule for use in India under section (3 of Insecticides Act |
=» Reqistered under section 9 3biof the Insecticides Act. 1963

i ati i ia) Order.
With the implementation of the plants. fruits and seeds | Regulation of Inlpon into _Inln?mr)e .
198% and formulation of New Policy on Seed Development. the plants and plunting [-“me: a min:
‘ , : i S Larn)
imported to enrich the quality stocks of agricuttural and hont iculural crops. Though strict ]:l a;u?k (im o
' c Cexoti 515 iseases, however, the
sures ingi : to check entry of exotic pests and diseases, 1mpe
measures are being implemented o ' s i
of such plants and plant materials have a risk of inadvertent introduction of exotic pes

FUTURE THRUST AREAS IN PLANT PROTECTION IN HORTICULTURE

Computer networking in plant protection shows great promise.: in fhe ma.l:age.m;n‘t ‘o: ng:::illl:i::
and horticultural crops. Though the use of computer in plant proteclmn‘is s!ox\d_\fplc I,]“l;olpc., wallane
information on pests and diseases including weather data may be‘ maintaine ?cho“. rk“f;iCNET)
Since all the district headquarters are interlinked with 1h.e National lnt_ommllc Ce:'ur,u Ztmc:“ml JenEL
major pests incidence and their outbreaks can be effectively tackled ina b:euer w n}‘an o {1
can reach the farmers and horticulturists in shon time through electronic and press media. -

The horticultural crops being of perennial nature. the br.inging in genetic (:t..‘SIS[:II'lC;‘ 1312‘:::::
_consuming exercise. However. duration of screening is being reduced by using technolog
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advancement of grafiing, tissue culture ete. Molecular genetic techniques also allow breeders for
selectively and sometimes quickly insert specific traits into a breeding line for developing resistany
rolerant vanicties of horticulumal crops, Genetie engincering will play an important role in plam-protection

area ofagricultural and horticuliural crops (Persiey. 1996). The genetic improvement of natural enemies
of pests will be more eftective agents of biological control.

In horticulture. the concept of monoculture needs 10 be revised by bringing in a concept ot
mixed plantation approach by adding biocontrol agent supportive plants species with the main crap
thereby enhancing the biodiversity in the agro ecosystem. Such percentage of mixing of plant species
will greatly depend on agronomically acceptable planting system.

The information on nutritional proftle of an insect pest are useful in IPM by efticient manipulation
of food componenis in host-plant (Singh. 1989). his having great value for the development of host
plant resistance to insect pests. Transgenic plant technology has emerged as a useful tooi in producing
resistance to pests by introducing entirely new genes into plant genes. Transgenic cultivars can provide
immunity against pests and discases.

The usc ot remote sensing in plant protection is the latest available technique by which precise
pest disease situation can be understood. Effons are being made to use these techniques in the early
detection of pest and disease situation and in quick transmission to state functionaries and users, i.e,
tanmers for taking up timely corrective measures, The use of satellite based remote sensing of crop
health coupled with agrgmeteorological observations offers new opponunities owards pest epidemic
mapping and rationalizing the agro-chemical usage.

Under the World Trade Organisation {WTO) Agreement, the criteria for import and export of
agricultural commodities has been enhanced. Such large-scale movement of agricultural items have
inherent possibility of transfer of injurious pests and diseases from one couniry 10 other. In addition,
there is a risk to human health due to the presence of pesticides residues in the imported materials, The
accepiance of agricultural items in the impaorting country also depends largely on the quality of the
material meant for export with particular reference to presence of pesticide residue in such items. Thus
IPM as eco-friendly approach in plant protection, has important role to play both for the items to be
exported as well as impoited,

To check the introduction of exotic guarantine pests and diseases. there is a provision under the
DIPAct. 1914 to screen the plants and plant materials at the international potts of eniry. i.e. intemational”
dirports. sea ports, rail heads and land frontiers. With a view to provide high-vielding planting material
available globally to the Indian farmers, provisions have been made under the New Policy on Seed
Development (NPSD), 1988 to facilitate imports. To meet the requirement of import of healthy plants
and planting materials, NPSD guidelines have been issued under the Plants, Foods and Seeds (PFS)
Order. 1989, Under the liberalized policy for large-scale.impon of agricultural produce. it is essential
10 ensure importation of pest/disease-free materials for consumption as well as propagation.
Simulianeously, to ensure foreign exchange eaming through export of agricuttural produce. international
fequirement of pest/disease and pesticide residue-tree materials is essential. This is possible by eftective
implementation of plant quarantine and Integrated Pest Management (IPM) mensures.

Though, strict watch is kept on the import of agricultural produce by implementing quarantine
Procedures under the DIP Act. 191 4. however, the butk import of agricultural commoditics are likely to
Invite problems of inadvertent introduction of pests and discases in the country, For this purpose. it is
essential that the plants and planting materials which are meant for propagation are kept under strict
sur\'eillange so that occurrence of any pest or disease are detected in the early stage of the intraduction *

+
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of the planting materials. In case of any such report of inadvertent introduction of pests and discases,
immediate remedial measures should be taken so that its further spread is checked. In certain situations
imposition of domestic quarantine may help in the overcoming the problem in due course.

As an international obligation and to help foreign exchange eaming from expon of agricultural
and horticuliural commodities it is binding on each country 1o issue phytosanitary certificates. In this
direction, it is importamt that phytosanitary certificate issuing authority should undertake thorough
scientific investigation to ensure export of quarantine pest/discase-free plants and planting materials,
Such measures would help in reducing the complains regarding presence of pest/disease in the
consignments reaching the importing country,

CONCLUSION

With the globalization under the WTO Agreement. there is a scope for large-scate movement of

" agricultural and hoszicultural produce from onc country 1o another. Biotechnological developmens are

likely to provide new genetically modified plant material for increasing the production. These

developments have inherent risk of introduction of exotic pests and diseases which need to be prevented

by imposing strict quarantine measures. Simultaneously, there is a need 10 ensure quality produce for
the export 1o meet the international standards.

. The future need in plant protection technologies for horticultural crops is to ¢evelop. modify,

and advance the technology of [PM to successfully manage the insects. weeds, nematodes and pathogens. -

and also by exploiting complimentary role through production system approaches. The IPM is a key
component in the battle for increased and sustainable fruit and vegetable production and has the potential

to play a much greater role in future.
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APPROACHES FOR BIODYNAMIC FARMING

R. K. Pathak* and R. A. Ram

Indiscriminatc use of.chemicals {fertilizers. pesticides and weedicides) over 4 decades | d

affected the soil fertility. productivity and quality of the produce. In ai] 6-8 5 m"issr e :’fr&_'n‘-'ly
for prloducl_u_:m of apple. citrus and mango crops. The degencrative effects of imen;ve) f'ln s et
on soil fcrn]ny and ecological batance have now forced for aliernative system ofﬁnnir; :n"rI:g R reluden
'Org'f:mc » "Hama farming’. -Ecological”. *Natyral’ or in the recent vears “Bi(;d nm.l:i g iricludes
farming. _ln tllmse systems. maximum reliance is placed on self‘-regula;tory aaro-czosvst . Slyswllln o
“farm-derived'r enewable resources. Reliance on external inputs is minimized as far as po ss':‘ll;l] 083 e
production has gained momentum in Germany, New Zealand. US. Canada. etc, In I‘ncihio I d.e' rsame
are being made at few farms and the results are very encouraging. o A sporadic aFlcmpts

.

- BIODYNAMIC FARMING

' ISmce in ulmrgam_c prodyction system. micronutrienis are not taken care. there is very doubt
thai in long duration their deficiencies may create production problem and it may be a failure rather

than a sustainable altemative, “Biodynamic Farming™ refers to a working with the energies, which

create and maintain life, The term derives from Greek words; Bjos” {life) and dynamics (energy). The
A - o . il TR .

uss ofjwc;:c! ' r:\c.ih.odl‘ mdi‘c'h_les that one i:r, noi dealing virerely with the production of another fentilizer.
organic (I Oulgll it is. but rather that certain principles are involved which in the practical applica!ibl;
secure a healthy soil and healthy plam? which in tum produce healthful food for man and healthy feed

for animals (Pfeffer, 2001),
Principles

Biodynamic method works en the following principles:

o] to restore to the 50il the organic matter in the form of humus, which holds its fertility
@] to establish. maintain and increase sajl living system
o organic matter as the basic factor for the soil life
o] biodynamic method i ilizi
od is not only the fertilizing the soil but ski icati
nam od . but skiilful applicat
) contributing to soi! life and heath, prication ofthe facors
O 10 establish a system that brings into balance all faclors which maintain life
o 2

in the biodynamic way of treati
ing manure and composts the knowledge of en i
a - " m
and other faciors is included, L Aymatiehomone

O the blOd Il]-C eth cia s on the n
vhamic mel Od puts speci | Clﬂphasi i P . g
e Imporance of cro I‘Olnli()n reen
PRy

the soil | . . . .
soil is not only a chemical, mineral or organic system, but it also has a physical structure

The maintenance of a i
crut N ; : -
ol nbly, friable. deep, well-acrated structure is essentjal feature of fertile

cosmic -::(:lrec ::T}I)r; Z?:cgi o.ft' mom:i. mercury and venus soak into the carth from the air above and the

Fegion of clng s the 1:-: cj :Jalnelr an satgmfd'raw up.wnrd from the rocks below, They interact in the

the plans i come plants grow out of it, The Il_ght from the sun, moon, planets and stars reaches

= egular thythms. Each contributes to the life, growth and form of the plant. By understanding
Central Institute for Subtropical Horticulture, Rehmankhern, Lucknow 227 107
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th ture and effect of each rhythm, agricultural activities like soil preparation, sowing, interculiural
e gostu ‘ . _
operalions and harvesting can be programmed.

Biodynamic Calendar |
i i i i ne as per
Agricultural practices (field preparation, sowing, mauring harv?sung ftc')n?; in;um;:ce
constellation are more effective and bencficial. Every constellation has dominant eleme
and affects four specific parts of the plants.

Element Plant parts Caonstcliation :
Earth Root Virgo, Capricorn, Tau.nls

Air Flower Gemini, Libra, Aquarius

Water Leaf Cancer, Scorpio,. Pisces

Fire Fruit Sagittarius, Arics, Leo

seed is 10 be done as per constellation.

Ascending Period of Moon

During this period, cosmic forces are active above the earth/ ground. Any agricultural practice:, .

(spray, propagation, harvesting etc.) performed during the period shows beneficial effect.

Descending Period of Moon . :
During this period, cosmic forces are active below the carth. Therefore, agrtcu;mml por:(;:f:
(field preparation, sowing, manuring and harvesting of root crops) performed during the peri

SUCCESS.

Apogec

issf:;ing period 4 lacs km @404000 km__ g Descending period
4 4
M " Moon
oon

Ascending Moon Dcscendihg Moon

The earth is breathing in— the development of

. - ~ .
e woper st s coPme” the plant occurs parts below the ground, e.g. root

gccurs in upper parts of plants.

Cosmic energy works above the rhizosphere Cosmic energy works below the rhizosphere

i Autumn and winter season
Spring and summer season

i suitable for:
suitable for:

root development

Agricultural practices for better root activity {manuring,. rooting). flowering. growth and fruiting/. .

e  foliar applications . .
] propagation activities . transplanung. .
harvesting e  manure application
wing »  harvesting of tuber crops
50
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Perigee (Poornima)
When moon is nearest to earth, at perigee plants are more prone to fungal discases.

Apogee: When the moon is farthest from the earth, it is suitable for sowing tuber crops.

Rahu:  Lunar node in ascending period of moon s not suitable for agricultural activities

A - . - . . e
Ketu:  Lunar node in descending peried is not suitable for agricultural activities

Biodynamic Preparations .

" ” Basically there are 2 types of biedynamic preparations. They are: Biodynamic Compost
Preparations (BD- 502-507). and Biodynamic Field Sprays (BD- 500-501) and Field Preparations

_(Table ). .

Table I. Biodynamic preparations

I;;paration_ 1 Substances from which Application =
.t r-.{- preparation is prepared ; ’
BD-502 Fermented flower heads from Richin S, K, N. Used in CPP. BD
15 Yarrow (Achilles millefolivm) compost, liquid manure, R
- CA - - . g - - . ‘ .
*IBb-503 ‘Fermc"n'tc'd hcéds'fro}n German ] Rich in §, K, N. Used in CPP, BD
. : ) chamomile (Mtéicaria recutita) compost, liquid manure
“18D-504 Stinging nettle { Urrica divica) Rich in Fe, Used in CPP, BD
* fermented in the soit _ compost, liquid manure
|BD-505 Oak bark (Ouercus robur) Rich in Ca. Used in CPP, BD
fermented . compost, liquid manure
BD-506 Fermented flower heads of Rich in K, Si. Used in CPP, BD
Dandelion ( Traxactm officinale) compost, liquid manure
BD-507  Valerian flower juice (Valerian Rich in P, Used in CPP, BD
officinale) compost, liquid manure

All thesc preparations should be made during dc.scending period of the mooen except BD-507,
ared in air/light day, The biodynamic-compost preparation sets are used in the cow
quid manure, and-biodynamic compost. The specification of sets used are

which is

best prep
" pat pit (CPP), biodynamic Ii

described in Table 2.

Table 2. Number of sets used forspecific preparation

Specific preparation No. of sets used
Cow pat pit (CPP) 3 sets per 60 kg of cawdung
Liquid manure 2 sets per 200 feet
Biodynamic compost | set per 5 m?
115
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Cow Pat Pit (CPP)

A biodynamic field preparation it is also called as ~s0il shampoo.” The CPP is a strong soil
conditioncr. It enhances sced germination, promotes rooting in citing and grafting. soil texture, provides
resistance power against pest and discase replenishes and rectifies the'trace elemeunt deficiency. 1t is
increasingly used in seed treatment and foliar applications.

The CPP may be prepared throughout the year, A pit of 90 cm x 40 cm x 30 em lined by the
bricks is prepared in a root zone free area with a good drainage. In 60 kg cowdung. 250 g eggshell
powder and 250 g of basalt/Bentonite powder is thoroughly mixed. Fill the pit to a maximum depth of
25 cm, any deeper will delay the break down into humus. Inject 3 sets of BD preparations 502-507 by
pressing them into the dung 1o a depth of 5 cm, stir 3 sets of valerian preparation BD 507 in one liter of
water and sprinkle over dung. Cover it with the gunnysack 10 retain the moisture.

Yarrow (502)

Dandelion (506)

Nettle (504) Oak bark (505)

Valerian {507) Chamomile (303)

Depending upon the weather and temperature the preparation should be ready to use in
approximately 3 months. Dissolve in 40-45 litres of water overnight and sprinkle in the next mc_n;ping.
Use 500 g CPP/acre of land. SR

Biodynamic Compost Heap ~

Biodynamic compost is an effective soil conditioner and is an immediate source of nutrient for
a crop. Biodynamic Compost Heap can be prepared by using green leaves (nitrogenous material) and
dry leaves (carbonaceous material) in 8-12 wecks. The green leaves (nitrogenous material) and dry
leaves {carbonaceous material) are piled up inthe altemative layers of 15-25¢m thick 3m X 2m X L.3m
size. Integrating with cowdung is always good in decomposition process. For enriching the compost
with different nuirients as per the need, rock phosphate (P), slack lime (Ca). wood ash (K) etc. can be
used. The composition of air, moisture and warmth is very important inthe breakdown and decomposition

of the material.

Biodynamic Trec Paste

It is a biodynamic process for the management of erchards and gardens. The “Biodynamic Trec

Paste” is prepared by mixing of cowdung, farm soil (clay) and sand in a 2:1:1 ratio and adding BD- _

500. The tree paste is polished on the tree trunks and cut surfaces. The important propertics of the
Biodynamic Tree Paste are:

@] It nourishes, strengthens and protects the bark and cambium of tree to make it healthy. ,
O Seals and heals wounds.

0] Prevents and controls diseases.

0 On application after pruning stimulates tree growth,

1n rejuvenation of mango orchard, copper oxychloride pasting (CoC)is very expensive. Pasting
with the above paste on tree trunk and cut surfaces, it has shown better response compared with CoC
pasting. Similarly, tree paste and simply cowdung paste have shown promising response in controlling
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Lasidiplodia theobromae growih in petridishes and on man

g go bark which is responsible for dje back in

Biodynamic Liquid Manures and Pesticides

au; Lo
L qu:d_ manures are prepared using diflerent materials, i.e
manure, and liquid plant manure. The liquid manures
the quality and compositi i
Oriic:]md ¥ and o dis;:oslcézn'. ?;n]?n ave;agc, preparation of liquid manure takes 8-12 weeks One lites
m 4 liters of water is used i i l ,
: on plants as fol .. Liqui i
Fliquid manre ! s ; 1ar spray. Liquid manu
preps m., Pongamia and Calvtropis leaves which have insecticidal and ﬁglgicid'ﬂ p:(pr:rtn' o
bk ies.

- liquid fish manure. liquid seaweed
are used for the differem purposes based upon

Biodynamic Field Sprays (BD 500-501) and Ficld Preparations

There are fundamental bi i
amental biodynamic field spray preparations. Burying cow horns in well fertite

soil filled with fre, g f . .
i attamn ((;h C(l))“dung abtained from lactating cow. The horns are placed during descend;
§ I 3 . . . * n
oot again i desc_end‘to_ er: Iflovcmber) for incubation during whole winter. {n March Apfil it isl1|j”g
1 N - =, . 3
"g pertod and used or stored in earthen pats at some cooler place. The cow }s :"'
. 3 n

earl L - & 4

any Ty 44 2CS| Sys llfCO\\ hom II [ 4
creature with a very strong di live tem as the lbllll\ to absorb 'lie €ncries
dll““E dECDIIlpOSIIIOH of tllc dullg belllg “lc\lbalCd m winter months,

For spraying 25g of BD-500 is di i

‘ = s dissolved in 13.5 Ii v
vortex.in clock and.anti-clockwise for an ho v
orfatural brush or with a tree twig, Sprayin
descending period of the moon.

ater in plastic bucker b i

/ 135 lite ¢ y making
ur :_n the'evening and the sélution is sprayed with the-hclp ”
£ 0T DD-300 Is done a1 the time or Ncld preparatton durtng

Thimmatiah (2001} observed the microbial activity

rsponse has been obiaingd (Tanre 1 of BD-500 during stirring and very interesting

Tuble 3. Microbial analysis of BD 51}

Stirring interval Bact.erin Actinomycetes Fungi

. {efus/g) (efu's/y) . (efu%:‘g)
5 minutes 26x10° 22x10* ox10®
30 minutes 35x10° 35x100 I4xi¢
45 minutes 58x10° 60x10" ' ﬁx 10
60 minutes 66x10° 88xio? 3;X|0’

Source: Thimmaiah, 2001
It was interesti i i 6Tt
csting to note that du.rmg stiming pifiod there is an increase in the number of efu's
gi after an hour of stirring. Garg (2001) identified some

micr Oorganlsms f - - Y i ¢l
ungt) fron B 00 1 ar F 1) g F 5 rorotrichioc les and
( g ) 1 D 5 he €L Pusarium se H'f(."fﬂl, . 5. L4 / a

Syncephatastrum racemosinm,

BD-501 or Horn Silica Manure

Pre . . . , .

bmi]c)‘:j!ria::n _501 is made durl_ng ascending period by {illing the horn with “mealy’

ynied Thprmgl_z (MathIAprulj after taking out BD-500. Within 6 months, lh'e preparation is
» 1< solution is prepared by dissolving | g of BD 501 in 13.5 liters of water for use in

silica powder
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oneacre. The BD 501 should be applied on the leaves in the form of ‘mist spray”in the morming at the
sunrise and the best constellation is Moon in opposite to Satun.

BD 501 works on the photosynthesis process in the teaf. [t sirengthens the quality of plant and
plant product, encouraging the development of fruits and sceds. For maximum effect. BD 501 should
be applicd once at the beginning of a plant’s life, at the 4-leaf stage and again at flowering stage or fruit
maturation stage. Garg (2001) isolated some fungi from BD-300. They are: Fusarium monliformae,
Penicillium chrysogenum and Svacephalastrum racemosum.

Due to enhancement of photosynthesis of the plant, the starches, sugars and cellulose are
improved. The quality of grains is greatly increased.

Biodynamic system is almost new, but the preliminary observations over 3 years have shown
encouraging responses. On the basis of these observations the following interferenices are drawn,

O It appears to be a sustainable. cconomic and eco-friendly.

O There is sminimum risk of residual toxicity,

O There has been improvement in soil fertility and produce quality including self-life.
Q It will require a systematic approach as summarized.

. wooae . . 1. . )

Incorporatioi of Organic Matter

Nadep compost
Vermicompost -
CPp BD-500
BD-compost i 5008/acre —_> 25g/acre
MM compost :
2-5 1onnestha l’
BD-501
. 1g/acre
Field sprays at 2 leat stage
and at fruit set

Bunriper * . Need-based spraying of liquid /

crop <—- | manures and liguid BD-pesticides
production
STRATEGIES
O Varjous aspects of organic production of horticultural commedities needs to be standardized.
O Promotion of establishment of demonstration for preparation of biodynamic compost, cow
hom sili¢a, cow horn manure, Cow Pat Pit (CPP), liquid manures and liquid biodynamic
pesticides.
o] Promaotion for ficld demonstrations of biodynamic preparations.
@] Organizing intensive training to fanmers, NGO represemtatives, entrepreneurs, and extension

personnel of DoH for biodynamic preparations and their applications.
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Scientific explanation for response i i i

) s of the above materials with refer i i

tentific exy ence

microbiological properties. 10 soil physical and
Helping SAUs to initiate some courses on *biodynamic agriculture’.
Facilitation for certification for ‘biodynamic produce’

Establish national standards governing the marketin

: of certain agricultur;
organically produced products. ¢ griculural products as

Assure consumers that erganically produced products meet a consistent standard.
Facilitate commerce in fresh and processed food that is organicaily produced.

Market promotion for *biodynamic produce”.

119

e ey e



FINIC hie Dev elopment! o Horticultire @ Edy H M J1 .\{‘L’A‘ et Sose C. Sernue!
L3 it e P LAy P rgh. -
.4’1{7 acle: ﬁJrS!foﬂ'Hl‘H b

MARKETING OF HORTICULTURAL PRODUCE -
AN INNOVATIVE APPROACH

Mohan Pillai*

. . cultur
ble and self-sustaining marketing system is the noble gift ll'llﬂl any agricultural
o | customers. A rational marketing system always
i i vill increase
i ing re rative and stable price wi
mer who is getung remune; ;
rork sards as well, means a farr getting . price will increase
"'_0"“5 ba;k:l?ivation and will thrive to increase productiviry b)_/ using betlc.r p{;oduclelc;fmiddlmnsn nen
hﬁ;‘“‘:‘::c: Various problems in agricultural produce marketing such as influenc
techni .

rding an ar on lack 0[ Slaild ld weigh and Incasuremen lack 0' f)lope] markcet
d sland dizat) al 12 s | 3 1s.
Of gl( ll\!, a Li .

i i i wcers” share. A rationale marketing
ain factors influencing the produ r nal
K, e e e efoes of ricultural marketing. Group-marketing concept.

S ysle“'l means rcduculg the C”ecls 0fﬂ|ESIE plOb'el[lS mag
an nnovative IIIUdEl of |)alllClpﬁ[Ol)’ rural |||ar|\(.‘lmg !laS been COIICL‘thaIIZCd ﬂlld m ﬂlcnle[l[ed III‘
Ker a!a. bV the ](3”1!3 lIOIIICultlllal DCVCIOp“lC"l ; rogral nme KI IDP). a |01||‘ venturc 0' GO\'[. of
( )
.

i issi ih its member farmers in the Seli:-!-{e!p
e at10Y e Ecolmmc;coﬁg]:::;lses:)e[;-l:gru}t(i:nlzl:'(:ll']:zi‘;%cssil‘lg these problems. It hi.IS il.un:_ued
Groups (SHGS) has deve OPF Group Marketing as a part of this process lhrough_lhc farmer I:}S}:ltulwl].
e e 'Conc:k?lloh rovgd beyond doubt that a farmer-driven marketing system wit proper
knowzca:m:r?:l::pr:ol::zancp.rovpide a rational and sustainable marketing support 1o farmers.
manag

GROUP MARKETING—THE CONCEPT

l| conc f U rketi n mple term 3K mana ed b)‘ szl'llc[S groups.
P £ p ma l S. 151 arkc!mg anay,
114 ncept © ro )¢ 1 ng,1 simp f
AS the name |I|l|)ll€5. 1ts major focus is o EMPOWET and faClllmte thf farmers o uﬂ\ﬂ more E”EC“\C
ih ﬂld et ‘ e ucC L On il thereby plQVIdCS
decisions wi | reg to Il\ﬂfk ng O “ 1 pfod e. Ihe C cepl ot 243 oup mar keting
the ‘Ile”lbcl fanmers Betlel access to lllar‘kfns a"d tllerefﬂle a gfca‘el share in the consumer s ILIPEQ.
Tl vstem be: as beite and e“ cient altemnative for i ers g & g u it
T 1 2
115 5 haS en ac‘lng’l ve for l ATMErS Erowing fruits “ld veget |blcS

in Kerala for the last 6 years.
Sclf-Help Groups (SHGs)—The Foundation Stone .

i inable

Fonmation and promotion of Self- Hetp Groups (SHGs)is the’col\;e co:c:flt ut:l:'r;a;er :l?:r;? e

i implemtent group marketing and other d%‘velopmemal works. ary B s

rmers for o 3 h SHG functions sccording to a set of mutually agreed o

e opon i 'SHS‘rlfz‘:rcn:crs in terms of improved agricultural practices. quaht_v_mpul ptro:urem .
gnre: ::cv:szgﬁ;:l::f“: irgdil‘ increased bargaining power other than improved marketing system.

i i rketing.
Every SHG sclects 3 farmers to lead the group in areas g;'sp;z:u::;o;.s ;r;c::r en(;xc‘iJ I|)ntao impﬂa
L . c : ve ar . i
e et 1 hei gl"“';‘l:n mis:::le:: lf_’;l_:lllll:gspmo:::; Irilcisezc;:'lltfe master farmers include ovcrscemfﬁt'l:z
k"c.'“fl.edge o lhwﬁf TN ing as liw link between other agencies and SHG members. and fepre‘.;eou 5
ﬂCllVlllES'OfngUP, | ;'!C o ’gmarkets Promoting agency extends all its supporns and services thr io%ls
e fammers lan::::trds of provid‘ing subsidies. it is ideal to educate master farmers on varthir
lhehmalsct’g?? ::;rli;'\ol::-how Master farmers in turn pass this on ta other members and ensure
techno .

involvement and active participation,

orti ‘ Sochin Kernla
+ Marketing Specialist. Kerala Horticullural Development Programme, Cochin

evelopment of a stal t ;
development agency can offer to its potentia
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Group Marketing

By addressing the basic production and eredit needs of the fanners. the
momentum. By way of regular megting, group fund mobilization and technical
the group reaches a stabilization phase. A minimum period of 8-12 months
stabilization phase. During this stagé. different problems in selling their produce is discussed. The iden
of group marketing as a selution to their produce selling problems is also discussed, Again, through the
process of group level discussions. the problems of marketing and need for systems are appraised.
Immediately after the completion of group-level discussions, a master farmer meeting is orpanized.
This meeting is the first networking activity with fanmers of different SHGs withinthe operational area

helping them to come together to share their problems. This is the first platform to iniriate thoughts on
group marketing with various groups.

SHG's activity gets a
and management training
is necessary to reach the

As a second step. visit to existing Farmers’ Markets followed b
Marketing Master Farmer is organized, The visits and experience sharing. act as nativation to initize
the market. Through the visits. master farmer understands the system. sirategy and idea of operation. It
works on famous principie of extension “seeing is believing™. 1f the group is impressed in the conceps,
the idea of initiating the market can be finalized in the same SHG meeting, The group members also
express their ideas about the location of the market and .he operational formaliti

A Master Farmer training is orzanized to give a conceptual backypround 10 the Marketing Master
Farmers (MMFs): -anothet vital Step. The' trainimg gives 2 briel on management procedures in the
farmers” market. bylaws for operation, accounting and auditing norms.

Yy experience sharing by the

LS,

The next step is the committee formation and general body me:
committee consists of MMFs from all representing SHGs. The key

Vice-President and Treasurer are also selecied in this meeting. The first commitiee finatizes the share

amount, location ofthe market, proposed votume 10 be traded and trading days. The bylaws for operation
is also discussed in details. The committee fixes temative market days and dates as well as arrangements
for trader contact. A bank account vor official transact ions is also finalized in this meeting. The conumittee

takes decisions on appointment of a qualified Manager-cum-Accountant for book-keeping and regutar
management of farmers markes.-

eting of members . The marketing
oftice bearers such as President.

Althe participating fanmers from SHG constitute the general body
approve the bylaws afier discussion in their respectiv
inauguration, trading days and venue ofm
on the selection of

of shareholders who officially
¢ groups. They also approve the tentative date of
arketing. Apart from this. the general body ratifies the decision
accountant and his training on farm produce accounting system.

Tuble 1. Steps in dcmhh'.s‘hing Jarmers' market

Step Farmers' market
|

identification of farmers with common interest Brow

ing similar crop in contiguous
arca spread over 5 km radius,

Formation of Self- Help Group consisting o 20-25 farmers. 15-2

0 groups constitute
a farmer market.

Q“—‘——AL PSR ooy e - i
- e e R . T U, = B e T T s - T

m Identification and selection of master farmers by each group
v Training to Master Farmers on farm trading activities (by experts).
v MF Visit to nearest agri-produce market for understanding activities and leaming
good and evils.
VI .- Training master farmers on procurement and book-keeping. -
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Executive Commitice of MF for future activity planning and

Vil Formation of

management.
Vil tdentification of central point for trading.
IX Ratification by all members in group.

n of Accountant Manager for book-keeping. office bearers of farmers’

x Sclectio

market—=nitiate bulking of produce.
Xn Auditors appointed and audit of books of accounts after 45 days.
X Stabilization of bulking point to farmers, market requircs

good farmers and trader participation,

. Regular trading
. Up to date and transparent book
XIv All management decisions by Executive Committee headed by President, i'e..
. Budget preparation
) Procurement plans , . )
0‘ Audit analysis ’ '
. Decide product mix for trading '
. Promoting good farmer and traders relationship ‘
XV Registration of farmers” market under Societies Act to give legal status.
XVl Permanent location for farmers” market.

L Possible ancillary activity to be initiated beneficial to fanmers.

FORMATION OF FARMERS' MARKET AND ITS STAGES

Stage | : Bulking Centre
. ) w
Completing all the procedures 10-15 SHGs, numbering about 150-250 farmers come together

to form the Farmers” Market. These farmers bulk and trade their produce collectively at a central

location. This system helps member farmers to have a good volume, Therefore, they are in a betler

position to negotiate with the wholesalers for *optimizing their returns’. Large v
to buy from these Farmers’” Market. The produce has to be sold by bid or tender to ensure competitive
prices. In addition to better price, the farmers get benefits such as reduced transportation and handling
costs. proper grading and weighing and timely payment. More importantly. the farmers save their
time which could be utilized for more productive outpul.

The initial stage of operations of the market is called as bulking centre. This stage is also
considered as the trial run period. During this stage the marKeting committee gets familiar with the

marketing techniques, trading formalitics, accounting procedures, method of payment, procurement

system. etc, d
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sustainabilit i
] y. These markets can be registered under the Socicties Act of the respective stale

Marketing of Hortieudrive Produce - An hmovarive Approach

Stage I B : Unregistered Farmers’ Market

ﬂE atts ining certain - entre ra F Market
A T A pre. ﬁxed bellchmarks ﬂ] i i
. the bulkin cem r
| . : " - ! > gcentre is 1ng a dcd 10 Farmers’
) g- . m i mitar ing the dﬂ}'-lo-day aclivilies and CO“CC“VC dc( ‘S['(HIS
ken to sort out major 1ssues. The market ac (elo] | i 1C I)V a lEElSte]‘ed (_‘]]ﬂr‘[‘ e]‘cd
are tal counts b kS arc audi d )
accountant on a m llthl}' basi and Pr ()V.ded to ar i ] I Tt I mmittee
i i Q 15 i the ﬂ:l kcilng <o nmillce. 1 Imal l\cling CO! i
d Scnissesi ”IC ﬂud ted Sta.[IE- nents and comective measures taken for n\ﬂjlllaiﬂing lmr;span’:ncy OrﬂCC(N:I]IS
Monitor: ng agency jacilitates all hc activities of marl et and hclp th markeling <om -" n tak llg.
f t }‘ [ mitice | i

decisions.
Table 2. Benclhmarks for upgrading bulking centre
Performance indicator Benchmark:
arks
Number of SHGs

Minimum of 7 and maximum of 15

Minimum of 75 or 50% of SHG members

Number of member farm‘ers
T whichever is higher

Number of farmérs icipati ini .
¥ o _ armers pamqpatmg Minimum of 50 or 25% of SHG members v
. R , whichever is higher - : :
Quantity of fruits and vegetables traded 30 tonnes if vegetables
N . © 0 . 50 tonnes if fruits

, - : e | 40 tonnes if mix of fruits and
7 | | 1 . vegetables
Age of the bulking point =" |" "Minimum of 45 days
‘Sales tumo S s
ver 021 million if vegetables

.

- o ] Bamiliion i fruits
0.3 million if vegetables and fruits )

.Net profit )
1% of sales turnover

Status of auditing
Debtors

Monthly audits completed

Not to exceed 5% of sales tumover

Stage.ll: Registered Farmer’ Market

S esset 4 B Y -
| at fa:mels market IPC wven a IC sal l’dC“lit for its success alld lon t¢
h 15¢€ itia lll mm

St : i
age I11: Registered Farmers’ Market at Permanent Location

The most i i
s pcrmanenf:; lm:?:)ﬂ?nt i.«':upporl to be provided to the well-established Registered Farmers® Market
entity for further existence. Various su
oy . . pports have to be i '
arket at different stages (Table 3) from time-to-time (Fig. 1) providedio thes famers

’
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Tuble 3. Furmers’ market-supporis to be provided

YON-TANGIBLE
TANGIBLE NON-TAN
STAGES OF
FARMERS’ SUPPORTS SUPPORTS
MARKET
STAGE 1 A « Weighing balance eMarket intelligence information
« Books of account o Management suppor
o Post-harvest handling information
and training
& Value-addition
STAGE 1B o« Furniture
» Table -1 no
@ Chairs - 10 nos.
e Cupboard — | no.
STAGE 17~ « Reimbursement for a year
» Salary of accountant! Manager
o Rent for shop
e Audit fees
STAGE 1If Permanent location for trading
STAGE 1A [ BULKING POINT |
-7
STAGE IB FARMERS MARKET
REGISTERED
STAGE 1l FARMERS' MARKET
STAGE Il) REGISTERED FARMERS'
MARKET AT
PERMANENT
LOCATION

Flg. 1. STAGES OF FARMERS "MARKET
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SYSTEMS —THE STONES OF SUCCESS

Accounting and Management System ) . “

A s:andard accouniing system is implemented in the market (Fig 2). A draft management
manual is dcvcloped to heip the marketing committee 1o manage its day-to-day affairs. Accounum,
and management norms for all marketing committees. make the accounting process more rigorous and
ensure {ransparency in financial matters. Provisions have 1o be made for all account books to be audited
and presented to marketing comm:uee to ensure proper accounting practice being adopted by the

commitiee. Accountants and master “farmers are gwcn regular training to ensure proper account

maintenance. -

The books of accounts are monitored closely through the audit procedure at monthly intervals
and compiled on a quarterly, half yearly dnd annual basis. Auditing has 1o be done by qualified chartered-

_accouniant to ensure transparency in organization of farmers” market. A detailed flow chart on, - - -

~accounting system is shown in (Fig.2).
L] e

|

i Better Trader and Credit Management

. 1
FT B

» As traders are attracted to the farmers’ market. farmers have a home turf advantage. This 1s of, .

great advantage to farmers considering the difficulties they. usually expericnce in the publlc markets.
normally he BO€S for distress sales. We'lghmE atthe farmers markel is done by farmers and is transparsit

‘and acciirate. The farmiers mdrkét is free of loading/unloading workers since the farmers do itthemselves,

also ensuring careful handling of the produce. Prompt payment within prescribed peried is guaranteed. .
as lherc isa col!ectl\'c effort in recovery from among debtors, The farmers’ market is not envisaged 13
he an orgammuon involved in pricing and buying/selling of produce but facilitates trading between.
farmeérs and fraders. The farmers’ market is therefore a means for the farmers to improve their bargammc
power through better access with markets, tr1ders and customers.

Price Setting Meéchanism ' ’ - -

The process for trading has 10 be based on market intelligence infuimation collected from
Vegetable and Fruit Market both within and neighbouring district or locations. {deally the price has to.
be based on market dynamics of overall demand and supply. In KHDP markel intelligence information
is collected from 12 main vegelable and fruit market within the state and 5 outsidz the stawe for 39
vegetables and 3 fruits.

Trading System ’ ' Tl s

To encourage a healthy competition an open auction system is advisable. The benchmark price
has to be based on market intelligence information supplied by promoting agency. In'KHDP. a very
goed market intelligence netwaork has been established.  In location with lesser rader participation. a
direct negotiation can be adopted.

Forward integration

Farmers” market with a good pepulation in neighbourhood should initiate retailing. The KHDP's
farmer markets have initiated retailing in a few locations has proved successful. Farmer markets close
1o large Agriculture Produce Market should also establish an outlet in such market for produce trading.

CONCLUSION

Empowering farmers to collectively bulk, grade and trade their produce help them in establishing
and efficiently managing a business enterprise for maximizing their benefit. Group marketing concept
is therefore the most ideal marketing model for a sustainable future.
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FARMERS™ MARKET

v

MEMBERS REGISTER
ASSET REGISTER

PRODUCE GRADED
WEIGHED

MINUTES BOOK

WEIGHMENT SLIP

PURCHASE BILL

A J
r FARMERS' REGlSTEi]

FARMERS’
. PASSBOOK

| FarMERS' LEbGE‘RJ

aucTion. >

FARMERS® TRADER
MARKET 5

SALES BILL

v

TRADERS
REGISTER

| TRADERS LEDGER I

PAYMENT TO FARMER

PAYMENT VOUCHER

AFTER h J
DEDUCTION PAYMENT FROM
OF TRADER _
COMMISSION RECEIPT VOUCHER
5%

[ caswmoox |

'

| OENERAL LEDOER I N

3

l

BALANCE SHEET J

y

DISCUSSION [N
EXICUTIVE COMMITTEE

v

OPERATIONAL SURPLUS
DISTRIBUTED

Fig 2. Transactions in furmers' markef

- as TP PRt s Doy g T DOy 0" e 2o WL L)

126

RN N mTE

Approaches JSfor Sustainable Development of Horticufture : Edds + H P Singh, JP. Negi amd Jose C. Samet

HORTICULTURAL DEVELOPMENT IN MAHARASHTRA

J.P. Mahalle*

aharashtra ranks first in area and production of fruit crops. having an area of 636.23 lakh ha
(2000-2001). The geographical area of Mzharashtra is 307.58 lakh ha, out of which 180.53 lakh

ha is net sown area. However. about 29 lakh ha area is cultivable wasteland which remains enutilized,

INFRASTRUCTURE FOR HORTICULTURAL DEVELOPMENT

The massive plantation under Employment Guaranice Scheme linked with horticuliural |

" development programme aims at planting quality planting materials of promising cultivars. The 'state

has £36 Govemnment nurseries with an area of 2,729763 ha. Presently there are about 2.12 lakh mother

plams of various promising cultivars. All the 4 SAUs are also having 24 nurseries on their fanns. -
Besides, there are _about 1,674 registered private nurseries, making self-sufficient in planting materials -~ -
except aonlaand spice crops. State Government has also established one hi-tech floriculture project a1’

Pune with an investment of Rs 300 lakhs. ’

= - i a T g ) . -. . .- ' -
‘' One tissue culture laboratory at Marathwada Krishi Vidayapeeth,

I - o~

" established with the cost of Rs 400.00 lakhs. There are 21 tissue culture laboratories in the state with

a production capacity of 913 lakh planilets. Pesticide residuc testing laboratories with international
standards have been established at Pune and Nagpur. _

An independent website of Agriculture Department has been started in the state.To face the’

challenges of WTO an executive committee has been appointed under the chairmanship of Agriculture
Minister, for monitoring the situation and making necessary recommendations 1o the Government of
[ndia. :

For pramotion of medicinal andaramatic plants. 4 herbal gardens and nurseries have been
established in all 4 SAUs. Establishment of 12 ptamt health clinics for testing genetic purity of
horticultural crops s in progress in SAUs. To monitor the occurrence of pest and disease incidence on

important horticultural crops, establishment of 8 disease forecasting units is in progress in all SAUs.

For testing micronuiriéms!cslablishmem of leaf and tissue analysis laboratorics one each at
Dr Punjabrao Deshmukh Krishi Vidyapeeth, Akola. and Dr Balasabheb Sawant Konkan Krishi
Vidyapeeth, Dapoli. is in progress, Similarly establishment of 4 anatytical laboratories for medicinal
and aromatic plants is in progress in all SAUs,

DEVELOPMENT OF FRUIT CROPS IN MAHARASHTRA
Emphymcnt Guarantee Scheme Linked Horticultural Development Programme

The soil and climatic conditions of Maharashira are very congenial for cultivation of fruit
crops. Therefore an ambitious scheme. Employment Guarantee Scheme Linked Horticultural
Developmen Programme, has been launched in 1990-91 with following objectives.

* bi - . .
Dlrlclnrofi»lc.m:ull:urc. Commissionerate of Agriculture, Punc 411005, -
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O To utilize 29 lakh ha cultivable waste acea.
O To convert the land from low-value crops to high-val 1e crops. Crop < — (20”0'2_:’”’) )
a from otal aren P — .
O To generate employment opportunities in rural areas. befare 1990 [ 1990-91 to {ha) “r::‘"(c':“r Production
L (ha) 2000-01 # (ha) . {tonnes)
O To control soil erosion. (ha}
o To control potlution. Mango 35400 368,153 T IR .
O To improve socio-economic conditions of farmers. Cashew 16.000 22413 - 500.500
' ) 2414 138.414 5 .
Salient Features of Employment Guarantee Scheme 67.650 101.475
. Coconut 17.000 21.447 38447 .

About 25 fruit crops have been covered under the scheme. Each beneficiary can avail the ’ 13.765 *
facility having up to 4 ha. However. farmers having up to 10 ha in Konkan region avail 100 % subsidy Sapota 3.960 49,190 53.090 12,631 116310
on wages and inputs. [t is for small and marginal farmers and those belong ro SC. ST. VI NT and Nav Orange 33.600 - :
Buddhist categories. However, other beneficiaries can avail 100 % assistance on wages and 75 %% on 22000 98.581 132,181 125,604 F.077.68
inputs. Subsidy amount ranges from Rs 17281 to 4.1 8‘)]]13 as per the crop. Subsidy is given in cash Sweet lime 5700 66.903 7260 L2
for wages wnd in kinds for planting material. fertilizer and plant-protection chemicals for 3 vears. c 603 19.930 298.352
Subsidy amount is directly deposited by Demand Draft in beneficiaries” bank account. Guava 3-_590 23394 31.894 17.620 211 440

iv ’ Pomegranat 1 "
Achivements of Schemes . , L e |Fomegranate 7.700 67.352 75.052 40.970 409.700
Area covered during 1990-91 1a 2000-2001 is 9.70 lakh ha. Thus total arca under fruit crops in Ber | 0 11,129 71120 — A .
the state has gone up (o 12,45 takh ha (Table! ). About onc lakh ha area/annum has been covered under ' et : ) 33.391 500.865
the scheme. Mare than 2.76 lakh ha (29%) area is waste / fallow land of the total planted area under the Custard-apple 2,800 26,390 29.690 17.600 52,800
scheme. About 7 and 11% SC and ST farmers respectively have been benefitted by this scheme until Tamarind 0 =0
now. : 16.274 16.274 5.260 10.520
Q Mandays generated are 2.141 lakhs. Fig 0 538 538 o 0 -
Q 31.5525 villages are covered under the scheme. Jamun 0 356 166 366 o5
O STf:ce 1990-91. s 744.51 crores have been distributed as subsidy, Jackfruit 0
1.260 1.260 1475 44,250
Mango Aonla o 4.889 4.889 1.084 5.400
Mango is one of the most important fruit crops in the state having an area of .03 Takh ha under Kavath 0. ' ) )
cultivation with productive area of 1.47 ha and 50.05 lakh tonnes of preduction, Out of this. 1.58 lakh ) 8 ) . 18 0 0
ha area is in Konkan division under expon-eriented Alphonso variety. Besides. there is o good demand Kagzi lime 14,000 20,170 34170 10 300 e
for Atphonso, Keshar, Dashehari, ete. Considering the demand for procéssed produets like pickles. Sor . 300 97.850
juice. etc. there is a scope for establishment of processing units in the state. pices Y 558 558 0 0
Grapes | Others 28.000 11.082 39.082 17.450 87.250
Maharashtra stands first in area and production of grape in the country. At present. 29.756 ha Total EGS 172,600 970,580 '
- . ' Al |,| 43, i
arca with 7.8 lakh tonnes of production is in the state. Normally. 20.000-25.000 tonnes of fresh grapes Bana 3180 534302 2,913,334
are exported worth Rs75.00 crores. Every year. about 1.20 lakh tannes of fresh grapes are used for ____:'i 59.400 72.175 12175 4.330.500
making 30.000 tonnes of resins. The average productivity of grape in Maharashtra is 1.5 tonnes’ha Grape . 10,000 —
compared (o 0.8 tonne/ha at the national level. - : - 29.756 29,756 779.012
otal
Cashew 69.400 - 101,931 101.931 5.109.512
. s . Gr e
Maharashtra is leading in area under cashew in the country. At present. 1.38 lakh ha area 15 0ss total 242,000 1,245,111 636,233 8,022,846
under cashew crop against 7.57 lakh ha in the country. Total production in the state is 1.01 lakh tonnes. e
- " * .
Production of coconut: 3.344 lakh nuts
129
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ashew is processed in the state. Therefore, there is o need to establish

However, only 10- 13% raw ¢
In order to encourage cashew processing units in rural areas,

cashew processing units in the staté.
assistance has been given 1o 4
25.000 will be given to 100 units.

Pomegranate

Maharashtra stands first in the country in area and production of pomegranate. Al present,

75000 ha area is under pomegranate, with 41000 ha as a productive aréa. The total production is4.10

lakh tonnes.

Orange
Oranges are mainly grown in Vidarbha region of the state. The total arca under orange is .32
lakh ha with 1.25 lakh haas a productive area, the total production being about 10,77 lakh tonnes.

Sweet Orange

Swect orange is a major fruit crop in Ma:
29.000 ha is under production. The total producti
market is started at Jalna for sweet orange growcrs.

Banana . .
Maharashtra stands second in area and first in productivity of bandna in the country s
productivity is more than 60 tonnes/ha. At present, 72,000 ha area is under banana. However, export-

oriented varieties need tobe evolved. Similarly for value-addition. establishment of processing units is
also required. .

DEVELOPMENT OF VEGETABLES IN MAHARASHTRA

Maharashtra contributes 6% of production of vegetables in the country. The area under vegetable
crops is about 3.19 lakh ha (Table 2). The total production is 46.74 lakh tonnestha and productivity is

12 tonnes. Maharashtra is the largest producer of onion in the country covering an arca about 1.12,630 -

ha with an average production of 14 lakh tonnes. [1 accounts for 20% of total area and 25% of the total
output of onion in India, Maharashtra is exporting about 2,50.000 - 3.00.000 tonnes onion every year.

Table 2 . Area and production of vegelable crops in Maharashira { 1999- 2060)

5 units during 2000-2001, During 2001-2002, 50% subsidy upto Rs -

rathwada, About 73,000 ha area is under this crop and
on is about 3.00 lakh tonnes. Since 1998-99, comrol -

Vegetable Area (ha) }’rmlntlion
(tonnes)
Ash gourd 320 ' 3.520
Beet root 360 : 8.640
‘Bitter gourd 3.000 36,000
Bottie gourd 3,200 80,000
Brinjal 29.000 464.000
Beans 32,000 128,000
Cabbage 12,500 ‘ 287,500
130 ‘ '
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e

" Cauliflower

11.000 275.000
Carrot 3.150 44,100
Cucumber 4,700 84,60

) 4,600
Cowpea 8.000 32,000
Fenugreek 21.050 168,400
Knol-kho! 2.600 52.000
Okra 25000 150,000
On_lon 112,630 1,351,560
Peas 5,500 22.000
Potato . - w.» s ) | 1.5:000“' : 150,000
Radish oL 4,510 40,590
Ridge gourd 2,100 10,500
Snake gourd | . . | .. L 80D ST 900
Spinach ' IR 88,000
Tomato 35,988 1.007.664
Muskmelon. - 7 |V L 1.200 12,000
Watermelon 3.000 33!000
Others 41,895 335,160
Total 389,503 4.673.834

Duri S . .
e S;awuggg_']"cmh PI:;n. st::te will give more emphasis on post-harvest handling of vegetable crops
vermment has also laid emphasis on providin i ructior > |

¢S ment has also m g assistance for construction of i
e : | improved
dismb,mo;atge ?mctures to help the onion growers. During 2000-2001, an amount of Rs 68 akhs was
ed to farmers as a subsidy for construction of 219 onion sterage structures and provision has

been made for constracting 550 oni idi
o ade 2 onion storage s!rucl"tlres by providing Rs 175 lakhs as subsidy during

STATUS OF FLORICULTURAL DEVELOFPMENT

7,000 hrz’:’;ﬂ;:ff; ?;:1‘1:: sixth in respeet of area under floriculture in the country with approximately
marigold, etc ,:11 ese ﬂo:v(;mps grown T'"e roses, ‘fhrySamhemu.m, aster, tuberoses, jasmine, galardia,
Recently man)‘/ private.com s 231" y grown b Pune, Nasik, Ahmednagar and Sangli districts.
Rower crops. They are panics and progressive farmers have started export-oriented cultivation of
have comrib-u(ed :mbh g'rowu?g ;;)s‘e‘s, carmations, gerbera, gladiolus, lilium, etc. These companies '
technelogy (Table 3) more in floriculiural development through greenhouses and tissue culture

-7
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Table 3. Area and production af flower crops in Malarushitre Implementation of Central Sector Schemes

(1999 - 2000} H H .
”Durmgcgl N'?l;]; Plan, various central sector schemes were'implemented. The schemes are modifted
as per the needs of the state under work plan. Due 1o thi ol ' ’
’ ; ‘ . - 15. the cemral sec e i
Flower Aren (hn)} Production {tonnes) v in the state more cﬂ'memly and effectively. al sector schemes are implemented
Aster 90 900 . C '
. The area and production of different horticultura) crops e been increased tremendously i
Chrysanthemum 1.200 4 800 the last decade . In order to have market SURPOIT. export. processing opponuniti d t;us _v'm
. hallenges of WTO, t i-business s ¥ . U 'mties and to face the
' Gladiolus 32 120 challcng . the agri-business schemes are included and implemented in the work plan
. imilarly ideri e suitabiline : . ..
Jasmine 720 440 . S ! Iy considering the sunaha_lll) of climate and soil conditions for cultivation of tea and
. . cofiee. o scheme Lo promote tea and coffee plantation in the state is also included in the work pl
Lily 9 13 . the first time, : ork plan for
Marigold 1470 14.700 i it : . - .
g . Supply of F]llalll) planting maierials of yenuine varieties is most important in the production of
Rose 1.850 3.700 . fruit crops. Therefore, scheme for strengthening of Gov N P .. Lction o
" inthe work plan : & 8 ot Government horticultural nurseries is also included
an, 3
Others 1,229 : 2458 o . )
L Implementation of Board Schemes. | o oo .. .. . — . . L
- Total 6.600 28,336 . A . X T _ ‘
work plan p;;eS:l: the ?c}:crr::es o'f _C’uco_nul Development Board néeds modification on the lines of
., . i . . an. It s suggested thai, the Boar i istrativ ' .
Under Government of India’s scheme ** Commercial Floriculure™. Horticulture Department . - - funds in the month of April evéry G'e-ir'sb‘?tig::"%i{lssuﬁ .a-d""-'.].'.?l;' Aive ﬂ‘pp‘rovnl along with release of
. . . . - . - ' 4 . 5 N . . ~
of. Maharashira has established a maodel floriculure centre at Ranllfllnngar in Pune district. Besides , . and efficiently as per the need of Stites. Thc: i;11 Itefllltt:i't::l'“ l!l':::: “"e a”mied‘ fund_s Miore e Tectively
this. 808 small greenhouses are erected on farmers™ fields and 4 big greenhouses are erected under also needs modiiication: The Board may indicate El:ne-\vi;e'i(':::-a?mi1:1:li‘1)£,:[”°n1:;““;e Ec‘:_”d ;:h"“":s
corporate seclor. b A ancial ation of Funds before bepini
e ' ' of the financial ycar. Also powers to sanction proposals needs 1o be given to the state He
Use of Plastics in Agriculture . . ) : . ) - ’
E t . The regional offices of different commeodity Boards needs 1o be cstablished in Mahnrashira

Drip irrigation has become a general practice with an area 1 92,852 ha under various crops. Out
of this. banana {22%), grapes { 1 8%). sugarcane (13%). citrus (12%). pomegranate (1 (%5). cotton {5%).
mango (5% and other crops having an arca of 20% for drip installation (Table 4). An amount of Rs )
30.478.10 lakhs has been distributed as subsidy to farmers. Besides Government of [ndia. State Irrigation ' S ) . o
Corporations are also providing funds for drip irrigation. ' : ' ' -

Table 4. Area and production of spices in Maharashire .. S Cr e
(1999-2000) - repenl e -
Spice Areain ha Production in {tannes) ’ LT N
Chilli 107.000 1.070.000
Coriander 16,720 16.720
' Garlic 9.860 59,160 .
Ginger 3,200 3200
Black pepper 3.595 5,593
Tamarind 5,260 10,520
Turmeric 7,785 116,775
Other ’ 7.100 " 35500 ~
Total 162,520 1,346,270
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Appreaches for Sustainable Development of Horticulture @ Eds : H.P. Singh, J.P. Negi and Jose C. Santuel

HORTICULTURAL DEVELOPMENT SCENARIO
IN UTTAR PRADESH

M.M.Sinha*

Unar Pradesh is a major horticulural crops-producing state. Varying soil and agroclimatic condi
tions of the state are favourable for producing almost all tropical and subtropical horticultural
crops. It contributes about 40% of the potato production of the country alang with major share (20%)
of fruits and vegetables. Mango. guava, aonla, fitchi, ber. bael and citrus are major fruit crops. whereas
almost all vegetables are being cultivated commercially. Mentha has come up in a big way in a few

districts of the state in Jast few years. Uttar Pradesh has traditional betelvine cultivation areas. Beckeeping:

has also come up as 3 subsidiary agricultural enterprise along with mushroom production in certain
arcas. There are traditional Aower-producing arcas in and around metropolitan 1owns and religious
cities. Flowers had been an integral part of our living: its uses. particularly for religious and social

offerings have been on the increase. which is evident from the number of florist shops coming to the’

fore in almost all the districts of the state. Commercial production of gladiolus, marigold. jasminum,
rose, gerbera, tuberose, lillium, etc. is being taken up by the farmers. R

Having achieved sclf-sufficiency on the foad front, the focus in indian agriculture. in the last
decade or so, shifted to other fields of commercialization. The areas that have emerged as viable
diversification options have been different horticultural crops including floriculture. Horticulkure sector
has been acknowledged as a remunerative means for diversification of land use for improving
productivity and returns providing nutritional security. increasing cmployment opportunities, providing
raw materials for growing food processing indusiries and improving foreign exchange eamings through
export.

, Uttar Pradestis the first state which has taken initiatives in declaring fruit belts in specific
areas for specific crops. So far, 17 fruit belts of mango, guava and aonla have been declared by the
state Govt. and schemes are being run for further intensification in these fruit beits. Latest technologics
such as installation of drip irrigation systems on farmers’ fields, in-house cultivation of horticultural
crops, low-tunitel-agronet, production of tissue-cultured plants and export-oriented floricultural units
are being promoted and now Food Analysis and Research Centre is being established at Lucknow.

As a result of continuous and rigorous efforts by the department. SAUS and progressive farmers
of the state, Uttar Pradesh has been at the forcfront as production of fruits has increased 20 times,

production of vegetables 19 times and potato 13 times since 1950-51 (Table 1).

Table 1. Production level of horticultural crops in Utiar Pradesh

Year Arca (lakh ha.) Production (Jakh tonnes}
Fruits Vegetables Potato Fruits Vegetables Potato

1950-31 1.00 1.00 0.97 3.00 10.00 6.86

2000-01 713 11.23 4.00 69.24 163.30 85.00

2001-02

(Target) 8.85 11.25 4.05 100.00 191,05 103.00

2009-10

(Projection) 8.98 12.00 4.10 10800 252.00 105.00

* Director. Horticuhure and Food Processing. Lucknow 226001
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The Department is producing quality plants i T
o S e 2 St s gl s
loss basis. Abou_t 3,-000 quintals of certified vegetable seeds and 26,500 quintals of (::;:’TO tl;md no
producf:d and dnsl_rlbuicd 1o progressive farmers of the state. Private sector re is:c:-}::] 0 seed were
) prc.)dumngappmxlm:atc[y 75 lakhs of plants and distributing them alt over th 8 nurseries are
neighbouring countries (Nepal and Bhutan).” - e country and even to.

The Department is ir:*l’pan'ing fo]léwing trainings to farmers and women :
I 5-day fruit preservation training to 31,000 beneficiaries.

'l.(_)O-_cIay er}lr'eprencurship development training to 630 trainces.

liycar_ food processing, bakery and confectionery and cookery training to 720 trainees.
. -On.c-mo:ix? ?alfeq'.‘ cookery anc_i combined training to 1,075 trainees.

Community canning of 6.49 lakhs kg of fruits and-v.egelables.
2 year A’ssociz?ieshi_p Course in Fruit Technology to 25 trainees.
. _Beek_f:epir{g .t_r_."ci'ning 102,800 beneﬁcgaries. -

MushroOTTl training 1o 215 beneficiaries. T

FINEEI Cpt bl 4 .
QOne or two days training to the beneficiaries under difiéreni'schemes. ©

©000000000

BC(C'\‘ ine cultivation trairii i i i (1 T. 9 d sincis \vhcm
ngis also belng Impaned to the Brow i istri

i A A . ersin |

bEt(_:lVlnc 15 bemg Culll\'ﬂ[ed. e

Besides, day-to-day technical problems of fanuers regarding crop cultivation are also taken

care ofat 7 de;'a‘anmcnml experiment centres located at different regions.
. : ' :

PRESENT STATUS

-

outto thlit;:;:jiiﬁh is a vast state having 70 districts and 97.134 revenue villages, In order to reach

i e porenta armers of the state, the dcp_arfmcn.l is equipped with 4.450 officers and employees

e gre a numbcfr. Department has identificd 100 *A’ category, 125 *B’ category and 225
gory potential blocks in the state keeping in view of the suitability of agroclimatic conditions

" andavailabili 3 . -
b'mk:nilsla:lll?y of mfi’asl.rucu_lre‘ in G_cn_rt. and private sector, Thus, basic minimum staff at these potential
Dlocks is a prime necessity, which af gresent, is not adequate. Only 128 blocks of the statc have a few '

staff members.

The sl:.ne has following Govi./private sector infrastruciure.

T oniconune Expotran nd Traping Compe 1o mlprogeny orcards

] 10 Govt. Food Science Trainin_g Centres at divisional headquarters,

L ;:3 Govt. Community (;anning Training Centres in all the districis of the State. Besides
e Govt. Food Processing and Canning institute at Lucknow.

® ;?}zztzzg:::c:fmres and 14 Beckeeping Subcentres for imparting training to farmers

. 3 Mushroom Spawn Production Labs.
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Approvches for Sustainable Devetopment of Horticudure

o 2 Gavt. cold storages and 1,027 private sector cold storages.

O 1.0535 registered private nurserics.

o 263 mandies.

@] Higher education in agriculiurethorticulture in the state is imparted through 4 SAUs
and 24 degree/posiraduate colleges. Every vear 2.900 agriculture graduates and §.400
post graduates pass ol from these institutions.

Q Food Analysis and Research Centre (FARC) being set up at Lucknow to ensure
intemational quality and standards for agri-export.

O Five Agri-Expon Zones are being proposed to be setup for fruits (Lucknow), veg_etables
(Varanasi). potato { Agra Division). mentha {Rampur and Barabanki districts). floriculture
(Noida) and aonla (Pratapgarh).

@] Utar Pradesh has already declared its Agriculture Policy in 1999 which a.inlns at
promotion of scientific and diversified agriculwre with the objective of altaining a
sustainable growth rate of 5.1% through adoption of eco-friendly tarming systems. To
facilitate this, the policy also aims at encouraging the agro-processing and related
industries and developing core infrastructure.- Special attention :m(! ‘thrL!sl 'hnvc btl.‘cn
given to diversification to horticultural crops which has creditability n improving
productivity of land. employment generation. improving economic conditions ot. farmers
and entrepreneurs, enhancing exports and above all providing nutritional security to the
people. ‘

O 33.720 small-scale and 282 large-scale food processing units.

o 274 registered Primary Horticulture Cooperative Marketing Societies with
approximately 6.000 members.

O 364 Commeodity-Specific Farmers Interest Groups (FIGs) have been formed under
UPDASP.

O UPDASP project is being implemented in 24 selected distriets. Horticulture being major
component amonyst 6 implementing departments.

THRUST AREAS ]
in order to achieve quality production and higher productivity thrust-areas have been identificd.
They arc .
O Improvement in production and preductivity through production and supply of discase
-free quality planting materials,
O Use of latest improved technologies.
] To adopt latest orzanic fanuing practices, IPNM, iPM etc.
O Rejuvenation of old underfunproductive orchards,
O Strengthening of extension services with the help of NGOs, FiGs etc, and creation of
additional manpower.
O Focus on HRD in horticutture and transfer of technology.
138
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o) Promaotion of export-oriented horticulture.

O To promote horticulture in wastelands. arable dands and drylands.

O To facilitate pre-and post-harvest management in horticulture and valuc-addition 10
horticultural products.

STRATEGY

O Increase in productivity of fruits, vegetables and potato.

O Special emphasis on valued crops tike mango, banana, litchi. citrus, tomato. pea, okra,
cauliflower, cabbage and potato by time bound production programmes. input
management and technology transfer.

O Productioh of exportable fruits. vegetables and flowers in compact areas. to create
infrastructure in these compact areas.

o] To increase the availabitity of quality planting material and to ensure farmers participation

- in'it, ) '
.0 To impart training in fruit and vegetable preservation. mushroom cultivation, cookery,
bakery and bee-keeping, '

- P T . LI - .. 1o taree - ., . ¥

O To rejuvenate old under-and unproductive orchards with the help of larest technologies.

o] To establish the marketing facilitics by way of erganizing the farmers under horticultural®
marketing cooperative societics.

o] To provide pre-and post-harvest training to farmers to minimize the post-harvesi losses.

O

To increase the income of SC/ST and small/marginal farmers through vegetable and’
foricuttural production programmes.

PRESENT PROGRAMMES/SCHEMES/FACILITIES

Under centrally sponsored macre management of agriculture, following programmes are being
run by the department They are .

O

.0 C 00 0 C

O

" Tropical/arid zone fruit development.
Use of plastics in agriculture (installation of drip irrigatian facilities).
Integrated development of spices.
Integrated development of vegetables.
Production and 51:Ipp|y of vepeiable s;.;:ds.
Establishment of nutritional gardens in rural areas.
Border area development programme.

Promotion of potate export from the state.

District sector schemes

Q
o}

Establishment of seed processing centres and intensification ofhorticultural production.

Development of specific fruits in selected areas.
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Approaches for Sustainable Development of Horticuliure

Development of vegetables and spices.
Development of omamental ggrdening.
Development of betelvine cultivation.
Development of bee-keeping.

Special component plan for SC/ST beneficiaries.

O 0000

O Establishment of nurseries in private sector.
State sector schemes
O Develo;ﬁnenl of mango fruit belts.
@] Development of medicinal and aromatic plants.
O Strengthening of Central Directorate.
PROMOTION OF FOOD PROCESSING AND AGRO-BASED INDUSTRIES

Uttar Pradesh has adopted food processing and agro-based industries as lhru.sl s.lc(:;orl I_'or
promoting exports. Some special packages for the promotion of agri-based and food processing Indus nf::s

in Uttar Pradesh are being initiated. They are:  +
@) Adequate and regul:;r supply of raw materials for agri-export.
O Proxin;it}' to Indira Gandhi Intemational Airport, New Delhi._
O Sirategic location makes Uttar Pradesh ideal production and distribution centre.
o Lucknow has air cargo complex to facilitate ag}i-expcn.
O Provision for modem packing techniques like use of corrugated boxcs as per international
accefitability.
O Exemption from mandi fee to export-oriented agricultural and horticullural produce

and processed food stuffs.

O Establishment of a cargo centre with the assistance ofAI’EDA.‘for handli:Lg mlld Ia:r}d‘::(g’
facilities for perishable commodities at the intermational anlrpons of Lucknow & .

Varanasi,

CONSTRAINTS

Keeping in view the potentiai and possibilities of horticultural dcvelopn. e
entral sector programmes/schemes 13 needed to give
cks is needed to

1ent in the state.

ionate allocation of funds in different ¢ /
?1:10;}1:::::0 the horticultural development. Minimum stafTat potenti'al horticultural blo e
reach out to the progressive farmers. Strengthening of database with respect to arczll. prol o
productivity of horticultural crops is an equally important ltlnrust area. A scheme has a rr C)és-_[:v
submitted to Economic and Statistical Adviser, Govt. of india, t? su.-englhen th.e on;_gom;,. e
scheme which will enable us to generate reliable slatistics. on .sc;'ennﬁc.lmes. T rans.» t?lr,o l:j pmﬁm
technology has been identified as one of the majar constraints in improving producu;: }eanl ic:w‘d D,n
Using, participating rural appraisal techniques even 1TKs developed by farmers can be rep
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other farmers’ fields and simultaneously scientific recommendation can also be amalgamated for the

benefit c;f the farmers. Close coordination among SAUSIIC{\R institutions and departments is very
much needed.

Past-harvest management and marketing is prime need 10 minimize the losses. Assistance for -
creation of post-harvest infrastructure can be helpful in this direction. Expoét of horticuiture from the
state has yet to make a major dent in the international market. Production of expon quality material. -
jmproving post-harvest handling and strengthening of other support is required from the Govt. of
Indin.

New Horizons

O Second Food Analysis and Research Centre in the country is being set up at Udyan
Bhawan, Lucknow and foundation stone laid on | 7th October, 2001 by the Hon. Minister
" of State for Food Processing Industries. Govt. of India. :

'O " Varietal change programme has been mken‘up by replacing traditional potato varicties
with processing-varietics like Chipsona-| and Chipsona-11. Jamuna Safed variety of
garlic and Agri-Found Dark Red and light variety of onion. Kharif onion production
programme has also been initiated in the state.

O Quarterly Bulleiinis being published on policy decisions. success stories and
communication with the farmers. Three issues have alrcady been published.

Q Effectiveé liason with SAUs has been initiated. Gosthies within the premises of 4 SAUs
.in the state re being organized to augment the rabi compaign in the state,

G, Division level gosthies are being organized for the entrepreneurship development in-
ihe field of food processing, providing them the latest information on different schemes
of GOI, APEDA and,Deptt, of Horticulture. '

O Honiculture is the major component under UPDASP World-Bank: aided project,
Performance of horticultural component has been appreciated by the World Bank
Appraisal Team.

O State level Horticulture Policy Formulation Group of eminent scientists, entrepreneuts
and ofTicers has been constituted. Two meetings have been held so far,

o Commodity-specific 365 FIGs being formulated under UPDASP and 4,000 more being
formed.

As our honourabie Chief Minister says, that Utiar Pradesh has unlimited potential for growth,
it also has unlimited horticultural development potential. Farmers of the state are very innovative and
ready 10 accept the challenges of 217 century. Very few years back, Mentha was new to this state but
farmers of the state have widely accepted this crop. Now we have approximately 54,000 ha of arca
under this crop. All we need is a caring hand on our back,
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Varanasi,Moradabad,
Frait Belts of Uttar Pradesh Barabanki, Meerut, Unnao,
Areas Fruit Area under T Sitapur andHardoi.
District . i
r’"‘:: ")"" Cuava Allahabad.Lucknow.Farrukhabad,| 18,528 135,557 7.32
B Unnao, Kanpur-Nagar,Badaun
- y and Varanasi.
Lucknow I. Mal Malihabad,Kakori Mango 11.500 : :
. Manizo 4.000 Aonla Pratapgarh, Sultanpur, Raibareli. 14,317 82,137 5.74
2. Baxika-Talab s Varanasi and Fatehpur. .
ke 1,700 — - -
Pratapgarh 1. Kunda.Kalakankar Mango Banana Maharajzan), Gorakhpur. Deoria, 1,303 20,822 22.89
2. Sadar.Mangraura Aonla 1.000 . Siddharthnagar,Bahraich,Sant
) . Kabir-Nagar, Basti. Kushinagar
Allahabad Chayal Mooratgan] Guava 1.000 - . and Barabanki.
. Unchagaon Mango, 5.000 : Potato Meenn'.h?l‘uinff'amagér. . 3.99.019 84.96.851 21.29
Bulandshahar Syana. Unehee | Ghaziabad, Butandshahar. . A ,
Saharanpur Behat Mango 1.700 . M(?radabad. Badaun, Agra,
3100 N . Aligarh.Mathura. Farrukhabad, - S
Faizabad Masaudha, Sohawal - Mango = B . 2| . Mainpuri.Kanpur-Dehat, ltawah,
I Mango 2.000 . . Kannauj, Barabanki.Faizabad, - A N .
Varanasi Chiraigaon & ) -~ Varanasi and Allahabad.
Moradabad 1. Amroha, Joya Mango 2600 - Onion |- .Badaun.Kannauj.Bulandshahar, 25.409 3,63.603 14.31
. ; Mango 1.500 _ Farrukhabad.Fatehpur.Jaunpur. -
2. Gajraula.Hasangan) Ghazipur.Ballia.Azamgarh. -
- - .100 Shravasii, Hardoi. Sultanpur and
¢ Banki, Deva Mango ! - p
Barabanki anki - Barabanki.
pa— Mango 2,000 - : -
Meenut . 1. Khekea, Jani. Pilana & Sweet- | ' Bulandshahar.Aligarh Mainpuri, | 25,583 301,982 11.80
T 2. Shahjahanpur Mango 00 . |potate Etah, Badaun, Shahjahanpur,
- . Farrukhabad-Kanpur-Behat, -
Unnao Shaﬁpur.F'alehpur-CI:’aur:_nsn, Mango 5.000 . Fatelipur. Kannauj. Kaushambi, -
:‘llyangnnfp. Auras an - Hardoi and Sultanpur . e
asangan) - .
Mango. 303 Tomato Agra.Firozabad Kanpur-Nagar, 6.979 1.39.580 20.00
Sitapur Mahmodabad g Fatehpur,Allahabad,Jalaun, .
- Mango 6.874 Barabanki.Ghaziabad. Varanasi..
Hardoi Shehabad & Ballia, Faizabad; Bahraichand |
Bariclly.
Area and Production of Major Friits and Vegetubles Chilli Varanasi,Gorakhpur.Siddharth- 18.018 1.00.000 5.55
nagar.Kheeri.Bulandshahar and
C Major Producing Area Production Productivity - * Faizabad.
rop : . - . T
Districts (ha.) {tonnes) {tonnes/hn) Termeric | Kushinagar.Shravasti, 1.069 1.871 1.75
aich, i, Lalitpur and
Mango | Lucknow,Pratapgarh. 2:49,080 22,50,281 9.034 &Z‘L:r':j‘g;ﬁj!‘_w' Lalitpur an
Allahabad, Bulandshahar,
Saharanpur,Faizabad, L - -
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Approaches for Sustaimihle Development of Horticnliure

Corriander

Barielly,Badaun.Agra.
Hathras, Kanpur-Nagar,
Kanpur-Dehat. Fatehpur.
DeoriaBasti and Bahraich.

6.350

3741

0.59

Garlic

Mainpuri. Etah. Badaun,
Farrukhabad, Kannauj.
Etawah and Rampur.

7.005

28.160

UP DIVERSIFIED AGRICULTURE SUPPORT PROJECT

(Horticulture Component)

With the World Bank assistance, horticuliural development programmecs are being run in 24
selected districts and 80 blocks of these districts. The project staned during September 1998 in ]8
districts and 56 biocks were taken up under Horticulture component. During %00?-0 i {\l!ahabad district
has been assigned 1o NGO BAIF, for horticuttural development and 7 new districts with 20 new blocks
have also been included in this project since January 2001.

The objective of the project is to increase the productivity, quality and income with respect

horticultural crops by way of diversification by imparting training and

making available of high-level

technology, quality planting material and latest post-harvest technology to farmers. The progress under

this project is given below:

Area expansion (ha)

2001-2002

LT A, e, RS SSpngmgme—

Crop Achievement
1999-2000 2000-2001 Target Achievements

Fruits 760 1.219 1,114 955

Vegetables -t 2708 3.220 3.985 835

Spices and aromatic 435 760 1,034 387

plants

Flowers 45 121 10 79 '

Total 3,948 5,320 6,234 1,256

Demonstration (nos}
“1tem Achievements 2001-02
1998-99 | 1999-2000 | 2000-01 Tarpet | Achievement
Fruits - 27 36 335 195
Vegetables and potato 4} 124 173 722 102
Spices &aromatic plants - 491 113 394 146
Flowers - - - 45 19
Mushroom - . 3 20 .
IPM - - - 35 -
Post-harvest - - 241 1520 -
TOTAL 41 642 566 307 462
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Establishment of nurseries in public sector (nos)
[Tiem Achievements 2001-02
. 1998-99 | 1999-2000 | 2000-01 Target | Achievements]
Fruits 3 17 20 8 5
Vegetables 3 17 25 70 1
" TOTAL 6 34 45 78 16

The other achievemnents include:- .

O

O

Q-

To impart training to the farmers. Mitra kisan and officers of the Deptt., 3 HETCs. 8
FPTCs and § CC Centres have been upgraded with lastest equipments and facilities.

, To produce quality planting materials, modef nurseries are also being set up at 3 HETCs
and2 SAUs. ~ . . .

During 2001-02, six such model nurseries are likely to be set up.

667 officers and 22,317 farmers were tﬁined under HRD) in premier institution of the’

“eountry duiririg 2001-02, “Aboiit 29.221 'c:ﬁ':ceré'and. farmers are fo be trained during

2001-02 and £.796 above alrcady been trained,

FIGs being.constituted at Nyay Panchavar/Block level to facilitate input supply and
marketing. . . ) -

-

- 25 cach beneficiaries from Lucknow m;d'SaharanpUr are being trained for last 2 years

for quality mango production with the help of APEDA.

New technologies have been disseminated to the farmers. They are:

0 00.00

Low tunnel palyhoiise technology 1o raise off season v'egetable seedling.
Potato p;'oductipr! by TPS.
Use of staking.in tomato production, -—~—- -

Rejuvenation of old mango orchards and use of polinizer varieties for top-working.

) Plantation of Amrapali, Totapari and Ramkela varicties for processing industry (juices

and pickles), )

Kiwarif onion cultivation .
To facilitate the uses of hybrid vegetable seeds to increase production, guality and

productivity to meet WTO chaltenges.
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EXPERIENCES OF DIVERSIFICATION IN AGR[CULTURE’]N e

UTTAR PRADESH
C.B. Paliwal*

griculture has been the mainstay of our economy since ages. Perhaps it has been synonymous to
ur existence. Since demographically India has been “rural™ in nature. intensive effects ivere
made to develop agriculture sector since the dawn of Independence. Thanks to the incessant endeavor
of our scientists and hard 10il of our farmers, we achieved self-sufficiency in food production. We are
able to withstand successfully even the unfavourable weather conditions if they occur in a particular
year. The plight and miseries of the people due to scarcity of food are now the grand parents™ fable, But
still it is not the time for respite. Challenges of future are cven greater today than ever. Population is
cortinuously showing an increasing trend over the decades and the pressure on land is becoming -
enommous. Acquisition and adoption of latest technologies are now the need of the hour in the presént
age of globalization and commercialization. Against the above backdrop, it is therefore. necessary to
manage agriculure sector like all other sectors of economy mere seientifically and on modern lines.

Mo longer traditional systems of agriculture arc feasible. Besides. agriculture is not an isolated pursuit < ** *" -
-~ but it éncompasses the whole gamut of activities right from sewing and tilling to harvesting, processifiy

and marketing of the produce.

The U.P. Diversified Agriculture Support Project (UPDASP) is. therefore, conceived as an
integrated project in Uttar Pradesh with the assistance of the World Bank 10 take stock of various
requirements for strengthening rural economy by focusing on agricultural development of the state.
The project design includes all such activities that contribute to rural prosperity and raise the inéomesof
farmers thorough increase in productivity and decrease in cost of production. It also undertakes the
construction and development of rural reads and rural markets 1o strengthen and develop the marketing *
network to help farmers in appreciating the prices of theit produce. The project alse purports to strengthen
people’s organizatiofis and encourage eco-friendly sustainable agricultural practices by reducing the -
application of chemical fertilizers and pesticides. replacing them with bio-agents. A number of innovative
strategies have been introduced in the project with a marked success in the field. A few of them.ar
given below: . . -

INNOVATIVE STRATEGIES
Strategic Research and Extension Plan (SREP) through People’s Participation

PRI I BN

Itis frequently noticed that the greatest malady of the govemment programmes has been of -
their being structured withowt invelving the intended beneficiaries or inviting their suggestions. This
results in a sense of “aloafivess™ and “non-adoption” at their level later and consequently not only
defeats the very purpose of the programmes but also accounts for iheir poor performance in the field.
Drawing lessons from the above scenario, it is decided in the project to prepare SREPs through PRA
exercises invalving people right from the initial stage of assessing their needs and requirements to
enlisting priorities and suggesting suitable interventions 1o address the felt needs of the villages.
NGOs are chosen to conduct the PRAs in the project arca. Scientisis from ASVs. KVKs/KGKs.
agricultural rescarch stations and Uttar Pradesh Council of Agriculture and other experts are invelved
in the preparation of SREP. Afier the SREP is prepared, it is presented in a meeting chaired by the

* Project Coordinator. ULP. Diversified Agriculivre Suppon Project, Lucknow 226010
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"+ Forihation of Self-Help Groups (SHGs) and

¢ --dueto lack of sufficient number of extension.workers with the-department ou one hand-and their low

-

et .
their knowledge is also not updated and suitable to the present-day requirements.

Experiences of Diversificetion in Agricalure in Utiar Pradesh

District Magistrate of the district concerned and
attended by all the officers of the departments a1 the
district level, representatives of the NGOs and farmers

" for sugizesting modifichtichis, it dny, 4nd approviig it
finally. Oncethe SREP is:finalized, Village Action Plans
are prepared and annual targets are set for each
department. This preliminty exércisc helps in a great

. way to develop a sense of ownership aboyt the

© programmes amongst the farming community and their

. active involvement at subsequent stages.

) Feainiig programue wider UPDASP
Farmiers’ Interest Gronps (FIGs)™™ -~ . ; < ,

e ,Qbsequl‘l‘q:]s‘ support the hypothesis that farmers when form theniselves into groupsfassociatioris
. have a better bargaining power ta sell their produce, They can have . better access 1o various facilities

PO

; a'nq manage u}putls_ in a;.mot;.c._ Systematic manngr. Collective efforts muitiply the results many a fimes. A
simple mathematical, situation that one and, one if added together becomes two and if put together”. -
become eleven holds the key here, Besides. it is also diagnosed that the development of agricultufe i

the siat€ suffers [nrgely,du_c“t.q tnadequate mechanism for transfer of latest technologies to farmets, Itis

Yool A - - &1 - . - " T
level ofinotivation and cominitment on the other. The situation further compounds when it is séen that

M L

“T o ln UPDASP it ts, therefore.
endeavoured 10 ‘encourage the progressive
' farmers to come together as a group and
disseminate thic' techinoipgy to: their: fellow
villagers. The group of farmers under the
project is known as Farmers interest"Groups
-(FIGs) and Self-Help Groups (SHGs). The
NGOs are engaged ini the project to motivate
:§ and mobilize farmers to form the groups. These

Training of SHG on various subjects from the primary
flgrlvcul!uml operations Lo the marketing of the produce. Exposure visits to appropriate places and
tnstiitions are also artanpéd for: them 1:apprise thefis of the atest innovations and {cchnologies. At a
later point of time, say about 6 months, when the groups become sufficienily matured and sustainable
they are linked to credit institutions te take up the economic activities of their choice. So far more than
6.000 groups have been forined under the project. Of which about 2,000 gi'oups are Women Self-Help
Groyps ( WSHGs). These groups are suceessfully pursuing the activities of honey production. mushroom
cultivation and Chicory cultivation etc.” !

Role of NGOs in Project
A new paradigm is being explored in the project where "working with the people’ rather than

;‘-'Ork.ing.ﬁ)r lhe_peoglc‘ has bctfn adopted as the guiding philosophy in the project. In UPDASP, therefore,
M experiment is being wried in a sclect number of blocks where exiension activities till date being

Carried out by the respective departments have been entrusted to the identified NGOs. The government
departments

are now providing the NGOs only requisite assistance. Based on the success of this
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¢ decision would be faken in terms of pradually withdrawing the government interventian
neurship may prove equally effective. The NGOs are otherwise -
he farmers into groups and take up the extension activities in
ith the project and are supplementing government
is readily acceptable by the villagers.

experiment, th
from the area where these privale entrepre
also involved in the project 10 organize t
the fields. About 24 NGOs are currently associated w
efforts in different ways. Their enury being mere informal

Bio-village

Excessive application of chemical fertilizers and pesticides over the years has not only adversely
affected the soil texture and its fertitity but also posed serious health hazards for human beings. Many
serious ajlments are caused due Lo presence oftoxic chemicals in foodstuffs. Sustained and indiscriminate
use of harmful chemicals lower the productivity also in the long term through deterioration in soil

fertility and soil health.
Now there is a prowing concern acress the world to check or reduce the application of these

chemicals on the crops. Therefore. a comprchensive
strategy has been evolved and pursued in the project to
sensitize the farmers about the harmful effect of these
chemicals. Besides concerted efforts are being made to
promote the production and application of various
bicagents like Tricoderma “Tridogramiiia and biodyunamic
preparations like cow pal pit (CPP), NADEP,
vermicompost etc. Stress is being faid 10 develop such
villages in the project wherein entire farming community
produces their crops without using any chemical fertilizer
or pesticide and apply only biopreparations in the crops. By now 374 such villages have been developed
under the project. Response of farmers is also highly encouraging as they are fetching higher prices
hile their cost of cultivation has also come down substantially on the

for their produce on one hand. wi
other. Going by the results and responses of farmers. it is expected that number of Bio-villages would

swell up 2-3 times within next couple of years.

Sced Village

- Reseatches have established that an increase to the extent of 15-20% in productivity may be
lace their old seed by foundation or certified sced

easily achieved by simply encouraging farmers to rep

aficr every alternate cropping year. Therefore. sced village concept is introduced in the project to meet
the requirement of farmers of new and popular varietics that have a proven record in a particular arca.
Under the seed village scheme, a few villages are selected, where farmers and SHGs are encouraged 1o

produce quality seed of different crops for the consumption within the village itself and also to sell
surplus to the neighboring villages. Thus, it may be viewed as a scheme to make the villages self-reliant
in quality seeds. This programme has been proved very succes
where farmers and SHGs are produging quality seed of Halna variety and Durum wheat respectively. In
almost every project district, 2-3 villages are identified as seed villages. At present. 608 seed- producing
groups are engaged in this activity, The success of this programme has considerably reduced the
dependence of farmers on externa) agencics to supply sceds. All efforts are being made to ensure the

quality of seed at the local level.

Farmers’ Schools

“Technology dissemination through farmers is the basic idea behind the concept. New technologies
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sful in Farrukhabad and Jhansi districts.

Experiences iversification i
7 ces of Diversification in Agricutiure in Uttar Prodesh

loped and inv jous instituti
S:r\;cicel: :_e neilh\ein::gg (;lll]z:;ir:]csol;s ms]lruul'lons shoulld reach the farmers to yield results. State extension
Froposed that the progressive fam?; 0 ciS'Oﬂa”Y trained to deliver the requisite goods. It is. therefore
P mminate the fatest technologies [rs }51 gu!d be trained (o serve as master trainers and be facilitated lc;
{he above objective in every préc’)'ec(‘:jl' lt‘l'r fc!lg\\j brethrcfl. These farmers” schools are developed with
otest technidues 1o the fmmmj. eﬁa:fsr;%lraji:} ;:;;T-il.:::i? thi: without transfer of technology and
. o 'Ou not i
Zlc:::::];'faor:::j‘::g ;Z?::}:::’i:?l-nre the latest techniques and set of 1;‘::1?:1'22?:)2\? ;:;:Jr:::a 11121::}?\5;
This small insignificant village wl:-‘i::';glcamed out at the w-llage Narangpur Patti in i’ralapgarh District
tbe map of the State. The Succ-css Orlr:?s tlTe ﬁrst farmers” schoot in Asia. now ligures promi:ieutly o:;
o dranen fom every quarer right f1 is cl,:pcrlmem may be measured by the applause and aplomb it
Here the farmers of the neighbi ght Trom 1 e.SFafe G"."‘- to the Central Govt. and to the World Bank
neighbouring and adjeining villages are being irained in every crop seaso::r;));

the farmers themselves i ir own w :
ol €s In lhenr own vernacular on various aspects of agricult
problems are solved by mutual involvement, i ure and the real field

It is hoped that by replicati .

Jbleto dcvclo;)a el reli;q:::[plzycatll]g the above model of alternative system of extension. we would be
‘ ~reliant non-government system fi i At )

survive and sustain, ’ ortechnology disseminating that has a chance to

Integrated Farming System

¢ - One of the major abjectiv i
rsteims o e ramm;; " hejlec:}:\ 5 of‘_l_JPDA§P'|s 1o recommend and suggest appropriate farming
i ers o I p_beem utilize their resources to the optimum and assure the maximu n
retmn ohel invesmer \:1 asb e c?bscrvcd that the priorities and requirements of farming cm;l.muni:l ]
even i he sar nehheg b‘ r}_,'bslu stantially largely on account of their varied socio-ecenomic condit] 4
. 2 r possible nor desirable to reco i enine
. therefore, ne : for mmend a particular cropping system for i
foomi ,ﬁicm |cv:|“y1f|’:;a \lr;llage. Th.e aforesaid situation obviously highlights thc!:w{‘d to go d:::e Zm"'f
Sraen appm_nd]. e ZOO;Z.requu:emem is addressed under the project through Integrated Fﬁm?i\;g
) . in saying to state that small and i ‘
biager o ationto _ : that small and smaller size of land haoldings. bi :
b Vag:“ r}?cs tions o ;’ ;};c ﬁtlr]mhers for unprm-rcd life standards, increasing pressure of popu]atigo;?fl:ng
e ot Sr:‘.la lz(c)s? characterize the dichotomy of rural economy. An attempt is :hen:f:)n
cct armer families in every proj ich ‘ e
reamem of projee _ Y project block. which may be a represemati
i p;csems. ;?:'eﬁorles of the farmers of the village and study the cropping ;ystzm thevt'II:
he resources that they possess. After a careful study appropriate modu'lc‘of

- agricultural practices is
p developed for each of those 20 farmer families and an annual action plan is

prepared o see and / i

e mrogranmes sz;r:lz:::} zcd the results. The suggested agricultural practices are also dovetailed with

By Howersr (o Scr ?p';mmems cg_nccrncd to prepare a comprehensive plan for cach farmer
. ope is left to modify the plan in subsequent vears depending ubon the I't;Sl.I[l'S

he ¥ < <

P )] 5
T ri el sma
The scheme 15 primarily [!C igned to h P lllf.‘ all and margm \l farmers to r sc “lcll mcome even

Agriculture Helpline

Despite la - ini ;

timely guid:nce r[eel‘::ti:rge;:tlt?}f h in information technologies, our villagers still languish for the
variety of a crop is to be sown :hus agricultural issues. Sometimes they need to be guided which
What precautions are to be (aken 1o o the fentilizer or pesticide is 10 be applied, irrigation to be given or
help- line is a solution to their " ‘EIS?VC a panticular crop from a panticular disease or pest. Agricultural
on a particular telephone Iine|:)m eme. SClenhStsofA-gnculmm University. KVK/KGK are available
problems. Farmers ma n certain days at a particular place to advise the farmers and solve the

y contact them through a phone call telting them what type of assistance they
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need from them and this elephone facility is available free of 1oll to the farmers and the bill of the
ictephone is being reimbursed from the project resources. Their increasing interest in availing this
service is itself a testimony of its worth.

Agriculture Technology Management Agency (ATMA}

The genesis of establishing an independent and ausonomous agency — Agriculure Technology
Management Agency — hereafter called “ATMA™ lies in the fact that the Goveriiment efforts hitherto,
at the best have been restricted 1o involving masses in planning or implementation of different weifare
schemes but they very scanmly have been aimed at empowering the people to assess their needs and
suggest suitable interventions at their own leve! in order to address the issues that are related to their
occupation and affect their economic well-being,

Concept of ATMA is an experiment undertaken in the pruject to enable and empower the masses
to plan and formulate the schemes as per their own requirement. Establishing ATMA in various project
districts is an attempt to decentralize the process of planning and implementation at the district level,
ATMA is one such innovation like many others, which are introduced and tried under the project in the
belief that if the process of planning were set right. the resulis would automatically Qow there-from.

ATMA is established as an automonous body ta prepare the district plans and utilize the funds
relating to extension activities of the various departments. viz. Agriculture, Horticulture, Sericuliure,

and Animal Husbandry. Now instead of deciding from the state level:-it will be ATMA which wif] - <.

decide as to which extension activity is to be taken up in which part of the district. The concerned
departiments will part with their funds to ATMA for exccution of the plan,

Project Development Facility (PDF)

The greaiest paradox with the agriculture sector is that despite of iis being highly appreciative
in terms of returns against investiment, it could not attract private investors in the proportion of its
potential. One of its reason might be the investors apprehension about agricutire of largely being
driven either by uncertain weather conditions or dominated by the government polices. Market based
cconomy has thereforefound very little interest in it. Neventheless, the above scenario is changing and
has changed to a considerable extent. A number of commodities have been de-regularized, procedures
for issuing licences etc. simplified and economy is continuously showing signs of improvement since
aver a decade. In UPDASP, a Project Development Facility {PDF) is being established with the sole
objective of assisting the entreprencurs. This PDF would help the industrialists to identify suitable
projects in agricubture sector, preparc bankable project profiles and it would facilitate finances for
them from lending institutions. o

Income Enhancement for Farmers

Despite the fact thar agriculture provides sustenance to abowt 70% of the rural population.
income from the sector is continuously on decline. Employment elasticity in agriculture is also no
better and showing a dwindling trend. The above scenario has led to the low-income generation and
growing unemployment in rural areas. Further. mechanization of agriculiure, shrinking size of land
holdings and ever increasing population has leR very scarce opportunities of emptoyment for educated
rural youth. Against the above backdrop. the project endeavours to diversify traditional agriculture
inio more economically profitable pursuits with a view to generating additional sources of income on
one hand. while to provide opportunities for gainful employment to rural educated youth on the other.
Here below is a brief account of the activities that arc undertaken in the project to meet the above twin
objectives. -
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Experiences of Diversification in A griculiure in Uugr Pradesh

Area Expansion under Horticulturai Crops

Untar Pradesh has its specific reckoning in the country. as it siands first in producti
and poiatoes. Besides there is a vast potential for promation of many honictﬁtumL;C 'onof:mnngf)es
foriculitre. HO\\-e:VEr. major constraints in the growth of the }'IO'T{Cllhu;c Secnc;f icro[:Js micluding
availability of quality planting material and proper technology inadequate linkage b)ave been non-
institutions and ;?roducers ad lack of appropriate infraslruct;n-e, Under UPD,:\%L; .Lt.w'een research
address all these issues in their totality. itis proposed that by the intervention ofthc. . > dllcm’plcd m.
horticultura! crops will increase 1o about § times from that of preser project the'area of

. . W level,
under horticultural erops is about 11,777 ha. The current coverage

Promotion of Floriculture

High prospects for floriculture are visible in North-West and Western strips of th .
one of the most popular and traditional activitics in and around Kannauj district whfre e e I i
are grown ona large scale. Districts like Lucknow and its surrounding beltis coming ‘ﬂr()‘m:]’l ' Howers
culn_vauon of cut flowers. Under the project. therefore, steps are initiated to ens%nr'ep very fast in .the
quallt.y.sc::ds_to the cultivators. Efforts are also afoot to ensure that market informat; S\"‘P'F:l)' of high
prevailing prices in major national and intemational markets are available to lhr:a n(r)zd::::lcrgejzﬁc‘io

'
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Post-Harvest Handling, Transportation, Precessing and Marketing of Horticulture Products

Uttar Ifradesh has emerged as one of the leading producers of fruits and vepetables ; i
most of the fruits and vegetables are consumed as fresh within the country, Dueto in%:dc' U E!S N lilfilﬂ !)m
of modem post-harvest technologiesYincluding harvesting, handling. post-harvest 1r‘e-m(|]|ca cﬂppl_ncasmn
storage a."d transportation about 25-30% of the produce valued over Rs 25 OOOtcr o backaging,
annuall):' in the country resulting in poor returns 1o the growers and increase in t-f;e cost :Fres o \\'afled
Prcc.‘oolu_lg oﬂ‘mnicullil'ml produce is an important post-harvest handling operation and i!'a\;'lmnterm]ls,
conjunction with refrigerated transport system. Precooling extends product life b l:cd e :‘n i
rate of respiration. rate and ripening, loss of moisture and production o!‘ctlwlcn: Heing fietd hear,

| l;ndcr t_h|s praject. Horticltural Post-Harvest Technology Centers and Sub-Centers are bein
1 imi i !
pgraded to minimize post-harvest losses. There is a need 1o supplement post-harvest innnagemenlg -

:nhrmfcssmg and-mar!cetmg facilities for horticultural products. This facility will create awareness amon
¢ tarmers and ultimately will lead 10 enhanced processing of horticuliural products s

- ncef;alcl\algmg also plays'an important role in marketin_gl of horticultural produces. Therefore, there ‘
- o change the packaging 1cchno.logy from traditional packing materials. Awareness is alsp
sevcfaf;ija:-zing‘e(;nji fnrmets to p:l(:i'{ their producc. in-corrugated and plastic containers. There are
cheam o o (;_n Thcpmng,mcd boxes. These are lighter b}j ?0 - 80% and convenient to handle and
oy o ;:de.sco Z:; smoc?;h surface causes ver.)' less brmsm‘g tp fruits compared to wooden boxes,
necs, They e mo,-e:-)] ven:lthateg fgr atimospheric control, printing and decorated on, according to
e pilfere e are¢.ezm anl 3l'g':emc than wooden boxes. These can be stacked without deterioration
i o u.mir ‘gray a:of;r;;;rc:: goLeZ§C:,iEIz ;.:, ‘?:IP or pnp:r corlnparcd with their wooden counterparts
find ¥ ntence, Another im atk
Packaging is plastics. Various types of polymers can be used for pack:{):i’;;nilr;li]:; ::l‘gt::[;;z:;?czd for

nd ?c.UPDASP.is addressing the problems related to storage. handling. transponation, processin
ind marketing of horticultural produets. Proper storage of fruits and vegetables is necessary to E\tenfl’
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Approaches for Sustainable Development of Horiicnlture

their sheif-life especially if the product is transporied to the long distance and time between the
production and consumption is large. Various storage facilities like ventilated storage as well as low
temperature storage, controlled atmospheric packaging and cool chains are being adopted for proper
storage. A cool chain system for handling of fruits and vegetables is being created at the wholesale
level but sufficient attention is not been paid at the retailer level which needs 1o be addressed through
some Central Government programmies.

{nadequate network of roads that impedes quick and safe transpontation of highly perishable
agricultural and horticultural produce. absence of organized marketing system which leaves the produccrs
to sell their produce at distress prices to the middlemen is what one can easily observe everywhere in
countryside. The UPDASP being a holistic project in ks conception and approach attempts to redeem
the aforesaid concemm by including the components of construction of rural roads and rural markets.

Under this project, it is proposed to construct approximately 3.000 km rural roads in differcnt project .

villages which have an established potential of producing high-value perishable commodities. These
rural roads are supposed to link the ficlds to the marketing centres to enable the producers to sell their
produce at an ecanomical price rather than to dispose it ofT at the hands of middlemen on their terms,
So far, about 630 km rural roads have been constructed and another 1.000 kin approxiinately. are.in the
various stages of completion.

Similarly. 143 rural markets are chosen for development in various project districts. Of them-

10 have been completed while construction of 50 other markets is under way. it is expected that once”

thesc roads are constructed and narkets are fitlly operationalized. farmers would be able to market their
produce at substantially appreciated prices. Besides, 2 state-of-the-art horticultural markeis are proposed
to be constructed under the project by the Marketing Board at Lucknow and Noida where ali the
modem storage and grading facilitics - cool chain, grading chambers etc. - will be provided. -

Nursery Under Low-Tunnel Polyhouse

Efforts arc being made to grow off-season, healthy scedlings under low-tunnel polyhouse. In
this technique, farmcr{.“irc growing seedling in off-season including rainy scason. The entry of white
fly is checked resulting in healthy secdlings.

Rejuvenation of Old Mango Orchards

By this technique unproductive old mango orchards are being converted into productive orchards.
The demonstrations of this technique have been organized successfully in differem districts covered
under the project. This technique has been standardized by the Central Institute of Subtropical
Horticulture, Lucknow.

Introduction of Kharif Onion

Under the project onion production in kharif season has been introduced. Onion variety Agri-
found Dark Red is suitable for cultivation in &harifseason. Demonsirations of this variety have been
organized successfully in different districts under the project. This programme has been implemented
with the help of National Horticulture Rescarch Development Foundation., Nasik

Introduction of New Variety of Garlic
Yamuna Safed (G282), a new garlic variety, has been introduced in different districts of the

project. The clove size is bigger and it ytelds higher than traditional varietics. It is quite suited to growers.
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Experiences of Diversification in 4 griculne in Unar Praclesh

Demonstrations

Dcmons!rations_ofh)'bridlimproved seedftechnology are being demonstrated at fanmers® ficlds,
Markering Tie-Up

In a few districts of the project the m

arketing tie-up of growers™ produce hasb Vi
Mother Dairy Fruit and Vegetable Project, e ; afibeis praoce

Delht. for genting better remunerative prices of their produce,

Strengthening of Nurseries

To ensure the genuine and quality planting materials model murseries with facility of pelyhouse,
nE.I'hOU‘S“- .and mother stock proteciion house have been established ar Horticulture Technology
Dl.ssenunatlf)n Cenlrc.s fmd SAUs. In addition, post-production and maintenance sale nurseries are
being established at different Govt, honicultural farms.

. Block-Level Functionary H'm:_ticﬁilur'-e (BLF— Horticulture)

] (_Jnder BLF- Horficulture. horticuitural activities have been éngaged on comtractual basis for
performing extension activities under the technical guidance of stafT of the Departiment of Horticulture.

Capacity Building

<t Under thi's:"czipzi'cit_\"-liiﬁidiilg‘é'f hotticuliure refated officialé and farmers is b-e-ing upgraded

through imparting trining, exposure visit at identified institutesiiniversiiics, etc.

. . - LT .
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TAMIL NADU — A GIFTED LAND AND PARADISE OF
NATURAL RESOURCES BUT UNUSED

Surjeet Choudhary*

amil Nadu has many types of soils spread all over the state, It has many soil ordcl-rs and thclir

fertility status varies from place-to-place. There are a large chunks of problem soils spre'nd in
differemt p;)ckels needing atiention and care (Tables land 2). Tamil Nadu hz_ls lhe‘ I:_)we_sa and highest
levels ofaltitude from mean sea-level where plant life can exist. It.h-as places I|kc?. 1 uticorin, Cuddalore,
Tiruvallur etc. right on the coast and also the peaks of the Nilgiris m.1d Kf)dmknna!. with more thn_::
2.500 m above mean sea-level. 1t has all variations in temperature requnrc.d for plant life. Pans ofTa_mn:
Nadu have temperature above 40°C and some areas have below 10°C. highest and the lowest required
for plant life. There are areas under south-west monsoon and north-east monsoon as wet].. This state
has alt shades of humidity spread throughout the year all over the State. which is conr._iucwe to plam
life. There is a long coastline of about 1,000 k. The diverse combination of these vaymb]es ennl’_}lcs
Tami] Nadu to have almost all varieties of fruits. vegetables, flowers. spicc‘s :}nd condiments, n:1EdIC(ll|'
and aromatic plants and plantation ¢rops spread all over the state. Many fruif trecs when put in their

most congenial environment, they fruit almost throughout the year like mango, grape. sapota., goosbery, g

- Table 1. Land use profiie
Clnssification of area Aren (ha) Total area (%)
Total geographical area by 1,29.97.822 100.0
village papers
Forests 2140342 16.5
Barren and uncultivable land 477517 3.7
Land put to non-aggéultural uses 19.67.763 15.1
Cultivable waste 348497 2.7
Permanent pastures and other 1,23.451 . 09
grazing lands
Land under miscellaneous tree ' 2.39.501 - 1.8

crops and groves not included
in the net area sown

Current faliow lands 9,55.507 7.4
Other fallow lands 11,10,728 8.5
Net area sown 56,34.514 434
Area sown more than once 9.92.61! 76
Total cropped area 66,27,125 51.0

* Commissioner Horticulture, Govt of Tamil Madu. Chennai 600002
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Table 2. Land avaitable for Juture development

Chnssification of aréa Aren (ha) Total aren (%)
Cultivable vaste lands 34,8497 27
Current fallow lands 9.55.507 74
Other fallow lands 11,10.728 8.5

Area sown only once 46.41,903 358
Total ' 70,56,635 54.29

. HISTORICAL FACT SHEET OF AGRICULTURAL DEVELOPMENT

Area sown more than once is less than 10 lakh ha (7.6% of 1otai geographical area). The area ~
under non agricultiral use is 47.09.075 (43.58% of the total geographical area) and it is not available’

for development. Larpe area of 70,56.635 ha amounting to 54.29% of total geographical area is either |

* not utilized or under-utilized, due to various reasons. This is readily available for development. This

area is fragmented and spread over 83 lakhs land holdings. Gross irrigated area has marginally increased |

wee & over the dast 30 years: Total cropped area, ared sowri more fhan once and tropping intensity have all

steadily decreased. The nuntber of white blocks is consistently decreasing. whereas there is corresponding
increase in grey ahd darkt blocks. Sub soil water jg fast depleting due to over exploitation. Wagteland
is steadily increasing for the last 30 years at an average annual increase of 0,36 lakh ha, Average
annual growth. rate of foodgrains is 1.25% over the last-30 years, whereas the area has been by and
large static. Productivity of some of the foodgrains has increased. Sugarcane production in Tamil Nadu
has recorded @ high annual growth rate of 8.75% on average. Area under horticulture has considerably
increased, from 4.62 akh ha in 1980-81 to 9.3 lakh ha in 1999-2000. Horticultural preduction has
increased from 44.78 fakh tonnes in 1980-81 to 126.32 lakh tonnes in 1999-2000. The productivity of
many crops has also increased, Number of agricultural labourers has steadily increased for the last 30
years, from 44,90,065 in 1971 10 78.96.295 in 199) > which means per capita availability of agricuttural
work and productivity is steadily decreasing. The share of agriculture sector in GSDP has steadily
decreased from 22.43% in 1993-94 to 16.88% in 1999-2000. Growth rate of agriculture sector in
GSDP is -0.52% against overall GSDP Growth rate of 7.04% for 1999-2000 (AE). Tamil Nadu ™
Agriculture University, Coimbatore, its academic campus. Rescarch Stations and Extension Centres,
Krishi Vigyan Kendras, Plant Clinic Centres, State Forest Research Institute, Genetics Research, Minor
Produce Research, Industrial Wood Research, Modemn Nurseries, Forest Colleges and Training Centres,
54 State Horticulture Farms, 2 Regional Training Centres, 11 Farmers’ Training Centres, 22 Soil
Testing and other laboratories, Biofertilizer Units, Micro-Nutricnt Production Unit, Renovation of
Saline Acedic-Land Centre, Land Uitilization Institutions, ete, make Tamil Nadu scicntifically rich state,

VARIOUS LAND DEVELOPMENT PROGRAMMES SPENDING AND PULLING
DIVERS_ELY

Horticultural Department
O Integrated Horticultural Development Scheme
o] integrated Tribal Development Programme
O Western Ghats Development Programme
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Hill Area Development Programme

Wasteland Development Programme

Rejuvenation of Hill Banana

Integrated Programme for Development of Cashew

Integrated Programme for Tropical. Arid and Temperae Zone Fruits
Integrated Programme for Development of Spices

Scheme for Development of Floriculiure

Scheme for Development of Medicinal and Aromatic Plants

C0C OO0 OCOoO

Scheme for Development of Vepetable and Root and Tuber Crops
&) Scheme for Development of Cocoa

Agriculture Department

]

Drought-Prone Area Programme (DPAP)

42

Comprechensive Watershed Development (CWDP)
Coconut Development Programmes

Area Expansion Programme on Coconut

0 C o 0oo

O Oil Palm Development Programme

Agricultural Engincering Department

O Drip Irrigation to Horticulture and Coconur
Integrated Wasteland Development Programme
e} Western Ghats Development Programme
O Hill Area Development Programme
O Drought-Prone Area Programme
o National Wa[c:rshed Development Project for Rainfed Arens

Forest Department

o] OECF - Tamil Nadu A fforestation Project

O Watershed Development Programmes especially under National Afforestation and
Eco-development Board Assistance
O Coastal Area Management Programme
o] Integrated Tribal Development Programme
O Bio-diversity Conservation Schemes includiné; Wildlife Schemes
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National Watershed Development Project for Rainfed Areas (NWDPRA)

Integried Famming in Cocomn Holdings for Productivity Improvement
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Minimum needs programme like AQFFP
Conservation and Development of Medicinal Plants and Non-wood Forest Products
Hill Area Development Programme ’

Western Ghats Development Programme

Rural Development Department

Q
O
0
]
Q

Samagra Awaaz Yojana
Environment Imprevement
Watershed Development
Social Forestry Scheme

Horticulture Scheme

Public Works — Irrigation Department

o

0 0COO0OCOO0OO0ODO0OO

C

Medium Irrigation Schemes

Minor [rrigation Schemes

Special Minor Irrigation Programme ‘
Water Resources Consolidation Project
Modernization of Periyar Vaigai lrrigation System
Tank Modernisation Scheme with European Economic Commission Assistance
State Tank Irrigation Project

Desilting of Tanks

Intcgrated Tribal Development Programme

Hitt Arca Development Programme

Western Ghats Development Programme

Scheme with NABARD Assistance

Modernization and Desilting of Cauvery Delta

Anti-sea Erosion Works

ADVANTAGES OF HORTICULTURE

Horticulture is an answer for matnutrition of Tamil Nadu, Swidy conducted by Dr M.S.
Swaminathan Research Foundation under FAO, in Permagaram Block of Dharmapuri district has
coneretized that about 90% of the rural poors suffer from diseases caused by iron deficiency, about
35% by deficiency of vitamin A eic. A the required micronutrients are available in abundance i
fruits and vegetables which have been historically cultivated in Tamil Nadu. Deficiency of vitamin A
can be overcome by eating more papaya. mango, carrol and pineapple which can be easily cultivated in
Tamil Nadu. Deficiency of iron can be cured by eating more greens traditionally cultivated in Tamil

L.
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Nadu. Horticulture is a strong and trusiworthy friend to ensure nutritional security in Tami! Nadu.
Average cdible biomass of horticultural crops is very high compared to grains. By virtue of its high
productivity, the overall income it brings in to the farmers is substantial.

Many horticultural crops, particularly tree crops can withstand longer tenures of hostile climate
and water scarcity. The horticultural crops cultivated suiting 1o the regional agrociimate and natural
conditions will generate enormous rural employment. The tree crops will also bring much required
green caver and clean cnvironment, These crops will help in stopping soil erosion and add o the humus
and better productivity of soil. Thesc crops can help recharge subsoil water and rains.

New initatives

-Development of 20 lakh ha of wasteland. Watershed Development Authority of Tamil Nadu is
being organized with the Chief Minister as the Chairperson and Dr M.S.Swaminathan as Vice-
Chairperson. Redeployment of Manpower from Agriculture to Horticulture after Intensive Training
has been ordered. The present manpower distribution in Tamil Nadu is given in Table 3.

Table 3. Present manpower distribution

Department Total Total per district
Agriculture 15,904 ' . 548 |
Horticulture 1.996 * 6
Agricultural Engineering 6,840 - 236
Agricultural Marketing 2300 79
Seed Certification 549 19
Total 2'1",589 951

Proposed Manpower Requirement for Horticulture
Taluk tevel | One Assistant Director of Horticulture with Training and
Information Facilities
Block level| One horticultural Officer and 5 Assistant Horticuliural Officers

Agri-Business - New otganization is being created

Corporate and Contract Forming Policy Announced — Exemption from Jand ceiling up to 1,000
acres,

Quality Planting Matcrial

The capacity of the State Horticulture Farms is limited. The preduction in the private nurseries
is not trustworthy. Biotechnology Laboratorics located in Tamil Nadu are historically serving for the
States of Maharashtra and Andhra Pradesh. Moreover, standards for many fruit crops have not been
developed. There is no trustworthy mechanism to certify the pedigree of the vegetatively propagated
materials, The Department of Sced Certification has not attempted the standardization of this material
and docs not have required manpower. Procuring the pedigree planting matertals is the difficult task. In
this context the following strategies are being adopted. They are:

O All the 54 State Horticulture Farms should utilize their maximum capacity.
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@] The regional nurseries and private nurseries are being given training for production of
pedigree materials by vegetative propag'mon through Tamit Nadu Agricultural

University.
O Pedigree material can be procured even from outside the state.
O State Government should coordinate with the Biotech Laboratories.
o] The Department in coordination with Agriculiural Unviersity has started standardization

process and its enforcement.
Interface Between Research and Farmers

Tamil Nadu has made strides in research in agriculture and horticulture and had a well-reputed
Agricultural University. Dr M.S.Swaminathan Research Foundation, is aiso stationed in Chennai.
Government of India has alse developed many Research Stations in Tamil Nadu including National
Banana Research Centre, Trichy, But there have been complaint that this research is not readily
transmitted to the advantage of the farmers. On the other hand, farmers have been complaining that
many of their field needs have not becn answered by the research. To get over the missing links, some
steps are being taken.

8] TNAU. Coimbatore, has redesigning their research. Emphasis on creation of more
varieties is being cascd and rescarch is being made commercially viable.
b -

Horticultural mefas are being organized in districts.
Exhibitions, workshops and seminars, at state and district levels are being organized.

Annual competition is being organized among horticulturists.

C 00O

TNAU, Coimbatore, has formulated a programme where all horticultural scientists would
nmeet region-wise with farmers.

o

Annual farmers meet being conducted at TNAU, Coimbatore, CBE are useful only to
the farmers located in Coimbatore and not in far away areas. This year it was organized
in Madurai District.

o The Department of Horticulture will also chalk out training programmes by utilizing
the infrastructure available in different departments. .

O The farmers are being ta!\cn to Maharashtra, Andhra Pradesh and Kamnataka for their

- field studies.

O A vigorous programme to train our extension workers and farmers.

O Need-based farmers associations at_district and state level like Banana Growers’
Assaciation, Grape Growers Association and Mango Growers Association are being
encouraged. They can sensitize small and marginal farmers having fragmented holdings
and who arc incapable of marketing their produce and are victims of the middlemen to
the business and industrial activities. Thes€ associations can also become easy medium

. of transmission of latest cultivation practices, joint marketing of their produce and afford
a forum for their necd articulation to authorities and researchers

O This pattern of horticutture leadership and commercial rescarch has to be widely spread.
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Biotechnelogy Policy

Biotechnalogy allows us to identify and transfer the specific penes thal creates o desired rait in
a ptant, and offers a more precise way to produce plants with certain beneficial characteristics. It will
arm some vital crops with defenses against viruses. reducing insect damage in the Feid during storage

. and Iransponation. Biotechnotogy can help create more vitamin A and iron in food and ofTer tremendous

i

opportunity to reduce the risk of blindness. anemia. ete, I helps increase crops” abiliny to withstand
natural environmental factors. such as heat. drought. soil toxiciny and floods. improving farming in
regions in which food is diflicult 1o grow, Farmers ean reap more bountiful harvests from existing land,
while sustain tand’s ability o support continued biofarming. Tamil Nadu has already developed good
biotechnology both in private and public sectors. This is being popularized. Policy on commercial
Floriculture has been announced.

Microireigation to meke it conmon man ' technology: Rs 18 erores has been sanctioned in the
current budget. An area of” 30.000 ha has been targeted during 200102,

Agri-Export Zones

Tamil Nadu has potential for various horticuliurg! crops. In conforming with the Govermment
ol'India Policy. following zones may be identified as expon zones-(Table 4)

Tahle 4. Agri-export zones in Tamil Ny

Produce Zone

Summer mangovs Dharmapuri distriet
Salem district

Winter mangogs Kanyakumari district

Grape Theni district
) English veg@tables Hosur (Taluk — Dharmapuri district)
Nilgiris district
Banana Trichy district
Tanjore district )
Cashew Cuddalore district

Pudukontai district
Cut flowers Hosur (Taluk — Dharmapuri district)

Onion Palladam area of Erode district

Handful of farmers in the contiguous area should be identified and they should be trained in the
latest cultivation practices and puided for export. They should become centers of excellence so that
other farmers can imitate their practices. It required focused and need-based research by Agricultural
University and focused extension activities by the Departiment of Horticutture and export with the
help of Depaniment of Agricultural Marketing. ’
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Publicity und Training To Research ers. Extension
Workers and Furmers

Agraclimate-

Biotechnalogy

Pedigree planting materials

Plant protection

Quality hybrid seeds

Certified seeds

Vegetatively-propagated planting materials for fruits
Microirrigation managemen

Manuring and composting

Biofertilizers and hione;;ticidcs

Micronutrients

Hygiene codex. sanitary am phytosanitary standards
Quarantine requirements

Oreanie larminyg

Toxicity

Lise of chemicals

Relevance and irretevance of greenhouses
Shade nets

Post-harvest management

Plucking. breeding, grading. packing.

Quality requirements of local market. international market. and expert
Cold chain

Food processing

Value addition, etc. —

Farmers Associations

Self -Help Groups

Chambers of commercial and other interesis. ete, .
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Approaches for Sustainable Development of Horticulture: Eds : H.F. Singh, J.P. Negi andl Jose C. Samel

A CASE STUDY ON DEVELPMENT OF AONLA IN TAMIL NADU

§.5. Mehta*

onla (Emblica officialis) is a verstile fruit tree. [1s fruits have high nutritive and therapeutic value,
Food, cosmetics and aurvedic medicines are prepared from various parts of the tree since time
immemotial. [t has been used in Kaya kalpa.

As an indigenous fruit aonla has extensive adaptability 1o grow in diverse climatic and soil
conditions. The climaie ranges from hot tropical plains to humid subtropical mid elevation hills. It is
successfully raised in arid, semi-arid, coastal and warm temperate situations, Similarly, it grows well
in acidic saline, alkaline, degraded as well as in sandy, red and clayey soils. In India, Uttar Pradesh is
major aonla-growing state. Aonla is also commercially cultivated in Andhra Pradesh, Kamataka, Tami{
Nadu, Haryana, Punjab and Himachal Pradesh, the total area under its cultivation being 25,000 -
50,000 ha.

Aonla in bearing stage

The Study

1 was always distressed to see the large empty spaces. Every time [ pass;d, I feltit wquld bea
good idea to see all those arcas full of trees, but with what? This idea was haunting me for 'qune some
time. 1 used to discuss this with my brother late H.S. Mehta and collegue Shri K.N. Singh. Afier

* The Nursery, 256, Advaita Ashram Road, Salem 636 016
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sometime, | saw o large-sized Aonla market. This set me wondering if this could bre the answer. |

bought same. At Salem the seeds were extracted and sown. This was the beginning of the saga of

Aonla in Tamil Nadu. Ar this juncture. | also decided on introducing tamarind as a COmpanion crop.
Aonla and tamarind were not being raised as orchards. | had quite a time in convincing people thar il
was financially rewarding to grow these crops. Drs {rulappun and Anbu of Tamil Nadu Agricultural
University. Coimbatore and my friend Late Dhanushkodi Nadar were very much appreciative and
supportive of this idea.

Once we saw the seedlings were coming up and yielding well, we started discussing with the
scientists enquiring for better varieties and their sources. Some of the seedlings vielded 160 kg during
eighth vear, During the course of discussion with Dr Kaul. the then Horticulture Commissioner and
Dr H.P. Singh. Horticulture Commissioner. Govt. of India. visits to Pratapgarh and Faizabad were
suggested. With the cooperation of DrQ.P. Pareck, the AICRIP for Arid Fruits in Faizabad was contacted.
Hearing about aonla there and seeing the trees loaded with fruits was an experience nol easily forgotien,
We brought the materials from there with the cooperation of [r R.K. Pathak and started their propogation.
Then some problems were faced. They were: method of propagation. potting mixture. containers.
post- propagation handling ete. : : o

We tried various methods. after trial and error we standardized the budding, as one of the best
and wedge grafting as the next besi. Here our best resulis were achieved by putting the plants in
polysheds. Afier budding and grafting within 21 days the sprouting 100k place and the growth picked
up. Wedge grafts were ready in®0-20 weekg, We found that on the field breaking of joints by windfeag
less in budded plants. After various trials we found that potting mixture should be light. We used a
combination of composted coirpith with cattle manure. some sand along with soil. Azospiritum.
phosphorus- solublizing bacteria, VAM and o dose of neem cake.

CONSTRAINTS

We tried various containers like pots, baskets. polythene bags. ball of earth in jute and straw.
We standardized polythene bags of 150” x 5™ x 9™ as the best suitable size for growing rootstocks, The
plants transplanted in polythene bags had maximum rate of survival. The post field planting fosses
were hardly 1.5 - 2% against 25 - 30% which were brought with the ball of earth.

Still the question asked most was “where is the market 7", Bv assuring growers that there isa

market and by displaying its various products like murabba. salted and sweet segments. shareds. jams,
Juice, squashes etc. T was able to get people interested and plant. Fortunately. my wife prepares all
these products in spite of her personal inconvenience. Whenever she heard of some body planting
aonla she used to be very happy. She passed away on 21 December, 2000. | miss her today in my
campaign to introduce Gael (Engle murmelos) in the south.

The Progress

Among the first to plant aonla on a commerciakscale were Shri W.P.A R, Nagarajan and his son
Mr Arun Nagarajan. Today | am glad that a large area in almost all the districts in Tamil Nadu, aonla
has been planted. The methodology. for various aspects of raising i1 plants was appreciated by the
Maxworth Orchards Ltd., who sent a group of field managers for training to the nursery. Very recently
the Department of Herticulture of Uttar Pradesh sent 20 persons for training at the nursery. The
Depantment of Horticulture. Tamil Nadu. is contemplating sending a batch 1o us for training. We have
been given to understand that a similar nursery is to be set up at Lucknow. Given the opportunity we
would only be happy to spread success with our experience.

We also found that by manipulation of irrigation we were able to stagger the cropping and
harvesting of fruits over a 6 - 7 month period from April-end to October. This would make aonla
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available over 10 months cansidering November - February season in the north. This brought in drip
irrigation as a component of its cultivation. Fertigation has also been experimented. With the use of
drip irrigation yield of 30 kg/ wree is achieved in third year itself in gravelly soils against 20 kg in 4-5
years in rainfed orchards,

In old orchards where NA-7 ete. were introduced the cropping increased. This brought to light
the need of pollinizer. We recommended planting of mixed varietics for better crop pellinatien resulting
in better yiclds. We also noticed some of the varicties are picking up a reddish tinge, may be by cross-
pollination. We are now leoking at a breeding programme.

Planting was at first done at a spacing of 20" x 20" in pitsof 3’ x 3° x 3 size. Soon experiments
with various spacings brought us 10 20" x 20" with | in centre, giving 216 plants/ acre. The 15" x 15
spacing gave 198 plants/acre, These are the 2 spacings commonly used for planting now. We now Inve
a capacity to produce one lakh plants each of aonla and tamarind apart from many others.

For the extension of horticulture the crucial bottleneck is the non-avaifability of goéd planting
material. We at the Nursery are happy that to some extent we have filled this need. In fact by introduction
of both these crops on a commercial scale in Tamil Nadu the annual income of Tamil Nadu has
increased by over Rs 50 crores every year.

Tamil Nadu government has announced an ambitious wasteland development programme. In
this, 2 million ha (50 lakh acres) of wastelands is to be converted into productive lands within a period
of 5 vears, Thcrcfon. every year 4 lakh ha (10 lakh acres) is to be developed. Horticulture has been

“assigned the thrust aréa and shall play the dominiant role in this programme, Surely aorila has been’

identificd as an important crop for planting in larger extents of area either as a pure crop or as a
component crop in the envisaged horticultural cropping system.

. EMERGING ISSUES

O Demand-driven expansion of area,
O Identification of right varieties.

.-..d":'-n ‘ﬁ L.\ur_
Aanla unmder drip irrigation
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Supply of elite'and quality plants.
Publication of a production manual on good horticulturat practices.
Organizing extension suppont with periedical training programmes.

Developing post-harvest practices—technologies and infrastructure.

Q0000

Starting of aonla based processing industrics as well as new product devetopment.
Reorientation of research and development,

What has been done by introducing commercial cultivation of aonla can be done with other
crops also by others. .

Sky is the limit if the desire and commitment is there.

This, if done, will bring ecolégical, health and financial benefits to our country.
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Tirble 2. Banana-growing states with mujor cultivers grown in different stutes in tdia

) State AA AB AAA AAR Ry AT
TECHNOLOGICAL ADVANCES IN BANANA PRODUCTION © Andhe © [0 T - Dreart Cavendish. Amrithpani. Momtlan, | .-
8. Sathiamoorthy* and M.M. Mustaffa* radesh ' Robusta Thellachakkan- Karpura Yoerigu
keli chakkarikeli Bomha
Bananas and plantains are fourth tnost imponant global food crops afier rice. wheat and maize in ’ Assam - - Jubwi. Borjnhaji. Chenichampa. | Moo, [Bhimkol.
terms of gross value of production. Banana and plantain provide staple food for millions of people. . o Manjaliaji. Robusta. Tatikol. Kanehkol. | Adikol
playing.an important role in the social fabric of many rural communities. As a staple food crop. banana Dwarf Cavendish, Digion o, T
is particularly important as it produces quality food round the year and is adaptable to 2 wide range of Honda K:u-hnh
* cropping systems. Being a cheap and easily-produced source of energy. both are also rich in minerals ' St . :
) k ] A . Bibhar . - - 2wt Covcendisch, Chenichimpa, Munhin, -
and vitamins A. C and B6. Thus, bananas and plantains offer vital support not only for food security " o . o )
" but also for nutritional security. Only 13% of bananas and plantains produced enter the world export Chinia. Jahaji Adpen. Rothia, | Garia,
market. Although this is relatively a small proportion of total world production. this crop is extremely ' . g0 - : Malbliog Kanthli
impartant as an export commodity for many countries. About 83% of banana exports originate from re Gujarn - - Dward Cavendish; T D
Latin America and the Caribbean, 11% from Asia and 3% from West and Central A frica. while the n ) ) Lacatan, Harichal,
export from India which is the largest producer, is negligible (0.1%%) (see Tables | and 2). E R N T Gundens ) ’ :
Tahle 1. Stwe-wise area, production and productivity of banana Ramawka § . -« | Etakkis - | Dwarl Covendish, - - Powss . Karibale S
— ot 1Bale - - - Robusiz | waribale.
State Area Production + Productivity
(*000 ha) {*000 tannes) {tonnestha) . . - " . Rasubale
97-98 98-99 97-98 98-99 97-98 98-99 Kerta co- Nijali Sevvazhai N Nendran Monthan  [Elavazha
. T S| Povvan” ' Pakiyankod;
Andhra Pradesh 453 36.9 1131.9 922.1 25.0 25.0 Fraioan
Powvin
‘) - n l ‘9 -
Assam /’QIA 419 5752 381.9 15,9 3 Maharashir . Saled Dwiert Cavendish, Lalveleli, Rajeli - -
Bihar 276 283 551.7 5664 : 20.0 200 Velehi Robusta.Grand
Gujarat 312 32.7 1113.8 10973 337 336 s Nainc. Sindhumi,
" h - 1 N . '
Kamataka 609 60.9 20104 20104 33.0 33.0 Hanuman.
. " . Ardhapuri
Kerala 247 29.1 35t5 415.1 T 42 133 . ) N : :
Tamil Nadu | Maui, | Ney Sevvazhai. Pouvan, Karpurwal lif Elivazhni
Maharashtra 53.2 59.0 31300 3435.6 . 388 8.6 Namarai, Poovan Robusta . Rasthali. Sukkui.
Orissa 239 247 2574 276.8 10.8 1.2 Sanna Virupahshi. Monthan,
Tamil Nadu 823 88.1 31444 4403.5 362 50.0 Chenkadali Pachanadan, No Poovan
West Bengal 162 18.7 210.) 30122 13.0 16.1 ' Neidnn Peyan
Wem - Amirit NMortman., Mhenthan,
Others 424 44.0 863.1 1040.4 - - Bengal Supur, Champa. Kambali
Total 449.1 464.3 13339.5 | 15072.7 29.7 32.5 "Giant ILacaan
)
Govemor
* National Research Cenire for Bnnana.Timchimpa[li.Tmnil Nadu 620017 * z
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IMPROVEMENT OF BANANA

Even though the origin of banana is from India, the genetic base of edible bananas is very
narrow. Hence, there is a need (o widen its genetic base for resistance breeding and exploiting hybrid
vigour in banana. Inter diploid crosses, mutation breeding and using triploids as male parent are attempted
to evolve dwarf-statured hybrids, high yield. resistance to Panama discase. leaf-spot diseasc and
nematodes. Screening of germplasm reveals that Yangambi KMS, PV-03-44 and PV-03-22 and cultivar,
Rose. are field wolerant to leaf-spot disease. The exotic accessions, viz. FHIA-01, FHIA-17, FHIA-03,
Saba and Pisang Nanga are promising under Indian conditions. Polyploidization of diploids using
colchicin offers a new avenue for breeding triploids.

Production Technology

Priorities are to be given on planting system and density, fertigation, integrated nutrient
management, cropping system rescarch, organic farming, biocontrol of nematodes and control of Panama
discase, post-harvest technology and processing of bananas for value-added products.

Clean Planting Material

The banana industry is ravaged by wilt, nematodes and virus diseases. To overcome thesc
problems, planting of disease-free suckers is very important. There is an vrgent need to contain the

spread of the virus diseases through infected suckers. Total devastation of hill banana in Tamil Nadu by - .

bunch top virus infection is a classical example. Of late, bract mosaic virus has been causing slow
decline of bananas and ptantains. Banana streak virus enters into the genome of the Poovan (Mysore
AAB) cultivar and is difficult to ftush out the virus. Hence, there is an urgent necessity to go in for an
altcrnative. Use of tissue culture plantlets is expected to solve this problem to a certain extent, There is
a big question about the quality of the tissue culture planting material supplied by tissuc culture
laboratories. There are instances that tissue culture plants themselves become a source of spreading the
viruses and diseases in newer areas. The reasons could be the mother plants are not propesly indexed
for viruses, faulty indexing methods, lack of prophylactic measures at the time of acclimatization. In
addition, a lot of undersirable somaclonal variations were also observed among the tissue culture plants
due 1o the faulty propagatioh techniques like number of sub-culturing and duration between sub-culturing,
Hence, there is a dire need to bring commercial tissue culture units under the supervision of appropriate
scientific body for producing quality planting materials.

Total packages of practices for growing tissue culture plants have to be standardized region-. . ...
wise n3 the plants are highly prone to various pests and diseazes particularly Erwinia head-rot (bacterial

soft -rot) and root-knot nematodes,

T gencral, farmers and farm labourers should be trained in identifying virus diseases on suckcers
and mother plants to eliminate diseased plants now and then. This would check further spread of virus
diseases, nematodes and other diseases.

Organic Bananas

Indiscriminate application of heavy dose of inorganic fertilizers. chemicals. pesticides and
fungicides have caused a lot of environmental pollution and degradation of soil physical and chemical
properties, resulting in collapse of fragile soil ecosystem sustaining favourable flora and fauna of the
soil. There is an urgent need to evolve a farming system for banana which avoids or minimizes the use
of inorganic chemicals. At this juncture, for enriching soil, application of 75% of nitrogen requirement
as organic and remaining 25% as inorganic has resulted in increase in productivity of banana, Application
of 15kg of poukiry manure per plant has reduced 50% of the recommended fertilizers need of banana.
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Technologicatl Advances in Banana Production

Use Of: biofertilizers. biopesticides, botanicals and biocontrol methods are gaining attention inimproving
the soil health, ecosystem, control of fungi, nematode and insect pests of banana.

New High-density Planting Systems

Studies an different plant population has indicated that a plant population of 6,944 plantstha
(l.mel.Z_m). 4.449 plants (1.5mx1.5m) and 2.267 plants (2.1mx2. Im}) yield 170, 145 and 87 tonnes/
ha respectively, while recommended plant population of 3,086 plantsfha(1.8mx|.8m) gives 115 tonnes/
ha in Robusta banana. ) ’

High-density planting in banana can be due to decrease in the spacing or increasing the number
of suckers/pit {hill) or both. Recent studies on planting more than one sucker/hill (2.3 or 4 suckersthill)
are encouraging. By this new system, the plant population could be increased without affecting the
bunch size and quality of the fruits. Such densities would be more input-efficient and cost-effective. In
such studies, it was evident that yicld per unit arca increased though the individual bunch weight decreased

marginally without affectig the quality of fruits.

Studies on modified high-density planting with Nendran banana showed a marked increase in

" vegetative growth pararietérs with highest total yield of 58.65 tonnes/ha population of 7,500 plants/ha

{2mx2m with 3 suckers/hill). The closes: spacing of 2mx2 m give highest yield in Nendran. OFf thein 2

» and 3 suckers/hill incredse the yield by 39 and 55% réspectively over the single sucker/hill. The binch ™" " *

weightis obtained lowest in highest- planting density of 3 sucker/hill (7,500 plants/ha) and weight in
Nendran ranges from 7.8 to 9.5 kg in different spacings. With 2 suckers/hill, bunch weight mnges from
8.7 kg (2Zmx2 m) 1o 1018 kg {2mx3 m), while bunch weight is highest (10.6 kg) in single sucker/hill
spaced at 2mx2 m and 12.8 kg in 2mx3 m spacing. The increase in number of bunches PET unit area was
much more influential than the combined effect of smaller average bunch weight and longer crop duration.
Tlhus;lag );ield per annum was significantly higher (47.23 tonnes/ha) at a spacing of 2mx3 m with 5.000
plants/ ha).

In addhiory..lhere is a scope for adopting fertigation in this system of planting which would
reduce 40-50%'femhzcr and watér necds. By these methods, thére is also considerable reduction in the
cost of production leading to increased profit per unit area,

Fertigation in Banana
The introduction of drip irrigation in the carly eighties made it possible to utilize the available
water resources at optimal quantity to achieve maximum return per unit area, In banana, increase in

yteld.due to drip irrigation is 30- 40% with a water saving of 40%. With the ever-increasing water
scarcity in [ndia, drip irfigation offers a permanent solution to a large-scale cultivation of banana.

About 40-50% of fertilizers applied are lost either by leaching or volatilization without any
bcne:fil 1o plants. About 40-50% of the money invested on fertilizers is also lost without fulfitling the
mftr.lcm requirement, Fertigation offers an apporunity to increase the fertilizer-use efficiency with
Minimum leaching losses. Thus. fertigation offers, precisc and multi -split application of water-soluble

fEf‘l-lllzo_:rs and other nutrients at appropriate time with désired concentration leading to increased
utilization by plants. '

Fertigation Schedule for Banana
- 'l;he fertilizer shedule for banana is NPK (315:140:315 kg/ha). accommodating 4,440 plants/ha
{Table 3).
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Tuble 3. Ferrifizer schedule for bunana

ati Recommended Required Schedule of
Growth stage D::::::;' MNPK dose qunntity npplication
( (kg {ka/malweek)
Rooting P-4 Urea+12:61:00 62.3+62.3 15.5+15.5
Juvenile 5-9 19:19:19+Urea 125+125 25423
- 1 s
Critical growth 10-19 0:52:34+Uren 100+125 10-12.5
Fruit bud differen- 20- 32 0:52:34+Urea+ 50+125+125 4.5+10+10
tiation 13:00:d5
3 )
Bunching 33-357 13:00:45+Urea 143+100 29.0+20.0
V 15 23 18.0
Bunch enlargement 38-50 00:00:30 230 .
and maturity

Water-soluble Fertilizers
Liquiid fertilizef is sohitions which.cofitains one or mafe nutrients in liguid or 5u5pen5|:n f'm::;
i anc
idealtly suited to crop needs. In India. these types are not vet popular compm"ed ;0 other a :‘cm °d
count;ies The fertilizers are in solid form. but soluble in water completely carrying 2 or more macro.;

wel as micronutrients. .

Organic Bananas and Their Export

Growing bananas under panialftotal organic means has been drawing the mtennon. of th‘e s::ucnl{s:s
N “ LYY . ' , . " o
and advocates of eco-friendly agriculture. The sudden shift from present way of "exploit ﬂincu t};cr: o
- = . - . R K . . ri
total vreanic farming has resulted in yield reduction even up to 40%. The donfesm marh et p
anic id notae h yield loss. No doubt organic cultivation has great
organic bananas J'id notadequately compensate such yie ' phas gred.
impact in stabilizing / changiny the fragile soil ecosystem. but such changes are slow. Adequa I
in this regard to hasten such changes should be more rewarding.

CROP PROTECTION RO

Occurrence of a new banana pest banana stem weevil, Odaiporas Ir'mgict:)f{r'.\'. has been re:»or:e.d';
This has caused serious crop loss (80%). if unchecked . Most pre_ferrcd hf)st is found 10 be p:;:;na:)r
cultivars { AAB) followed by Red banana {AAA) and hill banana Vu'\:pakshl (AAB). Sten; "Ue:rards !
Monocrotophos (difuted at 1:2.3)@ 4 ml/ plant 4 times at monthly interval from dth month on
effective to control stem weevil,

Wide spread occurrence of root-lesion nematode (Pm(r.’cm:!m.-: ('f{t.ﬁ’(lf.'). bllﬂnf\'lrllg “e,:]::ggz
(Ruadvpholus similis). root-knot nematodes (;‘l!c.fr)i:h.Jg_rm'. incognitu) ;:nd sp:n}ogz-casmrn
(Heticorvtenchus mnulticinetus) on banana in southern India, Gujara. I\flah:‘\ms ur:-\ an |-h e
hill regions has been reporied. Significant reduction in nematode popu!n.uonl is rec.o_: ded ;\ renh d;””“
was a;)plied through neem cake. Biocontrol of nemmode.b) the applhi ‘n-non ot _O_g o | Fic ul o
viride and Pseudomonas fluorescence is effective. Diploids AA and AL genanies with resista
tolerance to nematodes have been identified.
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Techuadogical Advancos in Bomane Production

Widespread occurrence of banana bract mosaic virus{BBM V) and hanana streak virus (BSV)
is found in all banana-growing regions of India. Electron microscopy and serological analysis have
confirmed their identity. The vield loss due to BBMV and BSV ranges from 48 to 70%. The DIBA,
DAC-ELISA tests have been standardized as diagnostic kit for BBMV and BSV identification. BSV
expression in cv.Poovan is highly influenced by the temperature. :

Fusarium wilt discase is serious in Silk. Red banana, Virupakshi, Karpooravalli and cooking
bananas. Thichoderma viride and Psercdomonus flioreseence inhibit wilt pathogen in duat culture.
Banana Poovan. a known wilt resistant clone. is now becoming susceptible in certain areas. Occurrence
of new race is suspected,

Occurrence of black sigatoka and septoria leaf-spots have been recorded. isolated and pure -
culiured for the first time in India. These are more aggressive in many of the commercial cultivars
which cause severe defoliation and loss in vield and quality. Propicanzole or Hexacanazole (0.1%)
is effective control sigatoka and septoria leaf-spot diseases. Pitting disease caused by Pyriculuria
grisea has been recorded for the first time in India

POST-HARVEST MANAGEMENT o

* ‘As the fruit has a limited shelf- life, processing is important and a range of products has been
‘developed. some are being exploited on a commercial scale. As the crop produces fruil lhroug_hgyt the
fo processing industry. Modem imethods

of processing include the production of chips or crisps, drving and pureecing, Unigue bananas and
plantains are usually used for preparing chips. Sweet banana figs are prepared by drving slices of ripe
fruits. Bananas are processed into puree, and the puree subsequently used in the preparation of dairy
products such as yopunts and ice creams. in baking breads and cakes. in making banana flavoured ]
" drinks and in producing baby foods, sauces and weaning food. In the Philippines. bananas are used to
produce ketch-up. which is sold commerciallv, Banana powder from ripe fruits is used in confectionery.
Dricd. ground and roasted green bananas arc also used as a coffee substitute in some countries, A
ready- to-serve banana juice has attracted the attention of consumers and entrepreneurs, Banana wine is
vet another value-added product, It is comparablefbetter than grape. Being an aleoholic beverage
commercial breweries can produce for domestic and export markets. '

Banana fibre is used widely in the production of handicratis such as baskets, toys, tablemats.

hammocks, wall-hangings and lamp shades. Such non-food banana products have immense scope for
. .

export. To achieve production targets, increase profitability from unit area and make the system less
labour intensive. research and development should focus on use of quality tissue culure planus, high-
density planting and fertigation of banana. Organic farming of banana for export and doméstic markets,
thraugh smalt farmers caoperative system as in Thailand has a good scope. Technology developmen
for expont needs to be taken up on priority basis.

New technology advancements taking place in banana production should reach the farming
community in an effective manner. Considering the importance of bananas mnd plantains. it is necessary
that a separate training center exclusively for this crop with necessary infrastructure and Manpower is
established at NRC for Banana, Tiruchirupaltli, Without effective transfer of technology system, the
very purpose of conducting research would get defeated. '
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Approaches for Sustuinable Development of Horticulture : Eds : H.P. Singh. L. Negi and Jose C. Samuel

INTEGRATED DEVELOPMENT QOF APPLES
R.P.Awasthi*

ommercial cultivation of apple in India is largely confined 1o the north-western Himalayan states
Coflammu and Kashinir, Himachal Pradesh and Uttranchal. whereas norih-eastern states comiprising
Sikkim. Arunachal Pradesh, Meghalaya. Manipur, Nagaland and North-Cachar hills of Assam havea
meager share of less than 1% in the total production. Apple occupies a dominant position among all the
temperate fruit crops, accounting for 27.8% of the total area under fruits in the Indian Himalayan states
and 6.2% in the country respectively (1998-99). Similarly, it constitutes 31.4% of the total production

of fruits in the Indian Himalayan States and 3.1% in the country. Average productivity of apple inthe

Himalayan region is 6,05 1onnes/ha in comparison to 25-30 tonnes/ha in Europe, America, Australia,

and New Zealand. Although, india is considered to be one of the major world producers of apple yet -

India’s share in total apple production is only 2.4% (Table 1).

Tuble 1. Major world producers of apple (1998-99)

Country Production Share to world
(*00¢ tonnes) production (%) .
China 17.508 31.24
USA 4,964 8.85
Turkey 2,500 446
Poland 1.687 30
Russian Federation 1,200 2,14
France 2,500 4,46
fualy - 2,115 3.77
Germany 2.154 3.84
India 1.380 246
Cthers 20.052 35.77 .
Total 56,060 100.00

WORLD SCENARIO OF APPLE PRODUCTION

Of the otal production of 56.1 miltion tonnes of apples in the world. China is the largest
producer, as a result of agrarian reforms carried out in 1980°s which extended up to 199¢s. China first
became the world leader in apple production in 1990. Until that USA has dominated the world production
that was 43.8 lakh tonnes compared 1o 43.3 lakh tonnes of China as reported by the World Apple
Review. In 1997, USA production increased to 46.3 lakh tonnes but China produced 180.09 lakh
tonnes, almost 4 times as much as in USA. China has had an estimated 75 lakh acres apples planted
many of which are non-bearing. This compares inta about 5 lakh acres under production in the USA.

According to Lie Washington Apple Commission. some estimates show that new plantings since 1990
could double Chinese preduction in the next decade,

* Viee-Chancellor. Dr Y. 5. Barmar {niversity of Honticuliure and Faresiry. Solan 173230
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liiegrated Development of. Apples

China may account for nearly 40% of'the total world production, nearly 270 lakh tonnes by the
year 2005 compared 1o 10% in the early 1990°s. The Indian production scenario has not changed much
during the corresponding period and the production was 13.2 takh tonnes from 5.6 lakh acres during 1998.

DISTRIBUTION OF APPLE IN INDIA .

Presently, apple occupies an area of 23.400 ha which is 28% of the total area under fruits in the
Indian Himalayas and contributes 13.80.400 tonnes of total fruit production. constituting 32% of the
fruit basket of the Indian Himalayan states (1998-99). There was an increase in area and production of
apple by 17 and I'5 % respectively during 1991-98 period. Jammu and Kashmir, Himachal Pradesh and
Uttranchal occupy major share of apple production. In notth-eastem H imalayan region, apple occupies
2.5% of totai fruit area, contributing 0.65% of the total fruit production { 1998-99).

Table 2. Stutus of apple in the Himalayun stutes

States "~ Area Production Productivity

. {ha). . N (ha) - {tonnes/ha)

1591 ,-Qz, - l99I8-99 199 I-'92 1993‘-99 1991-92 1998-99

Arunachal Pradesh | 5122 6500 { 9330 16,000 1.82 25
Himachdl Pradesh [.66.767 . . .85.600 |-3.01.730 3.935600 4.52 46
Jammu and Kashnid §9.457 83300 | 624469 791,600 8.9 95
Utaranchal =~ [ 53.000 55800 | 21.200 178900 | 400 32
Others 97 2,00 198 3.00 2.04 S
Total 1,994,443 231499 | 147,727 13,80400 |  5.90 6.0 |

Source: Indian Horticulture Database { 1999), National Horticulture Board, Gurgaon

In north-eastern Himalayan region, its cultivation is scattered in Sikkim, at higher clevations of
Arunachal Pradesh, Meghalaya, Manipur, Nagaland and north-Cachar hills of Assam. It js successfully
grown in Bomdila, Tawang and Tero areas of Kameng and Subansiri distriets of Arunachal Pradesh.

.. Scaftered apple orchards are also found in Ukhrul district of Manipur and Puescro in Nagaland. Ithas <* -

also been introduced in Shillong plateau. Among all arcas producing apple in the region, qualitatively
Arunachal Pradesh apples are better with fiuit size and attractive colour. Apple is also cultivated in
Coty in Nilgiri Hills in south Indja.

CHALLENGES TO APPLE PRODUCTION IN INDIA

O A rapid expansion in apple cultivation in India was made afier 1960°s when Delicious
varicties were largely planted to replace the English varieties. Apple acreage in India is
dominated by a major proportion of Delicious varictics, :\ccouming for more than §3 %
of the 1otal produrction in Mimachal Pradesh. 45% in Jammu and Kashmir and 30% in
Uttranchal. These varieties are commercially unfruitful and very sensitive to changes in
temperature and other weather. conditions at the time of flowering and fruit seting.
Temperatures above 22°C and below 15°C are not conducive to bees activity and adversely
affects fruitfulness. Besides, inclement weather and rains during fruit setting, drought
conditions accompanied by high temperatures above 22°C also affect fruitfulness.
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o} Most of the plamations in India are now more than 35-40 years old and have surpassed ' In India. area under apple cultivation is dominated by a major proportion of Delicious varieties,

the commercial bearing life of apples. necding replacement. However. due to perennial It is estimated that Delicious varieties account for 83%% of the total production in Himachal Pradesh, 45
replant problem new plantations on old sites are not coming up. Slightly younger - % in Jammu and Kashmir and 30% in Uttaranchal. In facl. area under apple cultivation has surpassed
plamations need rejuvenation to improve size and quality of fruits. its production during the last 2 decades, resulting in poor performance of Delicious varicties. Besides.
much of the failures in production have been atiributed to the prevailing inclement wenther conditions
at the time of flowering and frui setting. and due 10 lack of pollinizers and pollinators. Therefore.
proportion of Delicious varictivs is required to be decreased and maintained at a reasonable level fower

than 50% with 33% for compatible pollinizers and the remaining area is required 1o be planted under

@) The major threai to apple cultivation in India was posed when apple scab was reported
in an epidemic form in Jammu and Kashmir, Himachal Pradesh and Uttranchal in early
1980°s. However, regular spray schedule was formulated to contain the disease and
keep it under check. Later on in early 1990°s occurrence of premature defoliation due 1o

Mearsoning coronaria blotch was also reported in an epidemic form and this has also regular-bearing. table and processing varicties. In Himachal Pradesh. 2 promising cultivars, Scarlet
been contained by following a proper spray schedule of fungicides, Now the problem of - Gala and Red Fuzi, were intreduced during 1996 These were evaluated in high hills temperate wet
red spider mite is catching the attention of wrowers and its cantrol through summer oil : ‘conditions of Mashobra (Shimla} and midhills sub-humid conditions of B-u.mm {Kullu). The initial
sprays and acaricides is under evaluation. : performance has been found to be very promising. Now these varieties have been recommended for
] Most of the apple orchards in India are rainfed except Jammu and Kashmir where more ' planlalion. in.the state. Further. somF old traditional varicties like Mcintosh. Granny Smith, Cox’s
than 60% of the orchards have assured irrigation. Otherwise $5% of the orchards in Qrange Pippin. Jonathan, Commercial Spartan and Gloster known for regular bearing over the years
Himachal Pradesh and Uitranchal are minfed. which at times face severe drought + - .. but not recommended for.commercial cultivation have now been recommended for commercial
conditions. which not only aftect production and quality of fruits but also promotes cultivation but now needs to be popularized besides new promising spur type varieties such as Red
early decline of the trees. Morcover, trees sufter from nutritional deficiencies and disorders Chief, Oregon Spur. Golden Spur and Silver Spur. and colour mutanis such as Top Red and Vance
wnder drought conditions, ** 7 Delicious. Also performance trees of standard conmnercial varicties should be identified and mother
w - O Apple cultivation in India is mostly restricied to the high hills except  Kashmir valley - . .. ...Iregorchards should be established as gourge of scionwoed, .., . coa -
where flat, fertile and irrigated seils are available, The orchards in the high hills are Availability of Clonal Rootstocks for High-Density Plantings . . e
located on steep slopes which increases soil crosion. teaching of the nutrients and does o :
not facilitate proper orchard floor management and mechanical cultivation. harvesting ) Availability of clonal rootstock material such as MM-106 has remained a major constraint for -
and spraying thereby depleting the soils of its nutrients and also increasing the cost of raising high-density plantings. During recent past. many programmes tor micropropagation started
cultivation. Moreover, use of dwarfing rootstocks and high-density planting 16 increase with the sole objective of mass multiplieation of clonal rootstocks failed due to poor field success.
the productivity are not possible under these conditions. - Therefore, for mass multiplicaion of clonal rootstocks. strengthening of the weaknesses of the micro

propagation programmes is required. Simultaneously. large-scale plantations of mother stools for stooling

In addition 10 these problems some factors have aiso been posing serious threats in its successful o - a
can also be 1aken up for raising the required material.

cultivation. They are

- "U- . . . 0] H
) inadequate proportion of pollinizers Nursery Upgradation
8] lack of pollinators : Most of the nurseries in the private and public sectors do not produce standard plant material
p p p p p
o poor canopy management - which ultimately affect not only the production potential but also the yield of quality fruits. These
: . nurseries lack basic infrastruetural facilities such as greenhouse. mist propagation units. cold storage.
(&) lncu:!encc of root rat, collzllr rot, pm'vdt.:-ry mildew. c:mke!a viruses. w volly apple aphid, modern irrigation systems and efficient nursery tools. implements and machinery. These are mostly
San jose scale. borers, thrips. defoliating beetles and hairy caterpillars. situated on marginal lands and survive under rainfed conditions. Therefore, modern nuiseries need to
THRUST AREAS FOR INTEGRATED DEVELOPMENT OF APPLES be established on fiat, fertile and irrigated lands for the production of quality planting material.
Varietal Upgradation Adoption of High-density Plantings -
A number of noteworthy changes in apple varieties have taken place during the past 40-50 Thosc sites which meet the requirements for high-density plantings comprising flat. fertile and
years in the world. Among these changes are the use of spur varieties and market acceptability of some irrigated soils shouid be brought under high-density plantings using proper production systems
pootly coloured rather unattractive small but highly flavoured varieties. Today Granny Smith is the comprising stock. scion, spacing and training systems.

third leading commercial varicty in the USA after Red Delicious and Golden Delicious strains. Among
new varieties, Fuzi from Japan and Gala from New Zealand have shown greater acceptance. There has _
been a dramatic shift towards planting more Fuzi, Galas and other improved varieties and much fewer " This aspect has remained mast neglected since not many research ¢fforts have been made 1o

Red Delicious and Golden Delicious selections. In USA, consumer is no longer buyving apples on the develop canopies suitable for planting on varying types of sloppy lands. Medifications of the training
basis of appearance but rather on their flavour and other charecters.

Canopy Management
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systems found most adapted in other countries are Head and Spread System for central leader trees,
Vertical Axis system and Slender Pyramid systems should be diversified for production of quality
frueis.,

Soil Water Nutrients Management

It has been observed that soil water environment of an apple orchard degrades rapidly with an
increase in slope, shallow nature of soil profile and depletion of organic matter.In Himachal Pradesh,
there is deficiency of N. P. K and Ca. Zn and B. An optimum soil water nutrient managemeni of
orchard soils requires seritiis attention on some points. They are ;

O Designing and creation of rain-water harvesting structures based upon irrigation
requirement of the orchard.

o] Increasing imgation efficiency through modem irrigation systems like drip and sprinkier
irrigation.

O Development of soil water conservation and irrigation strategies for rainfed apple
orchards.

O Increasing soil fertility and moisture status through fertigation.

O Substitution of costly chemical nutrients by biofertilizers and slow release fertilizers.

O Development of balanced nutrition schedules for apple orchards based upon nutrient

requircments of the plants.
Integrated Insect Pests and Disease Management

The emerging complexities of plant protection problems like apple scab; premature leaf fall,
red spider mite and soi! borne diseases of apple plants demand integrated insect pests and disense
management and further refinement.
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Replant Problem

Replanting has become major concem because of low productivity of the existing fruit 1rees
and limited availability of suitable land for additional plamiation. The problem is serious in areas where
severely damaged fruit trees (either by insect pests/disease or because of unknown reasons) afler removal
are replaced with young seedlings at the same sites. The nature of the problem is complex due to
involvement of biotic (micro pathogen) and abiatic factors (soil environment) in varying proportions.
Presently, there exists no specific control measures against this problem. as the complete information
about different factors responsible for this malady have not been worked out. The remedy to this complex
problem lies in the adoption of integrated pests management practices. extensive studies and refinement
of cultural practices. fertilizer application. chemical control. biological control and screening of rootstocks
for resistance against biotic and abiotic stresses.

Rejuvenation of Senile Orchards '

The old erchards which have turned unproductive and produce low-grade fruits require special
attention. They should be rejuvenated through heavy pruning and fertilization. Demonstration trials on
suitable locations should be laid out for the benefit of the growers,

Post -harvest Management a . A ea ] A

Post-harvest management is a process which begins from harvesting of apple fruits, passes
through primary processing, grading, packing, transpaortation, storage and ends at marketing. Therefore,
confining it 10 the problems of processing and post-harvest product protection is a half-hearted approach
towards reduction of colossal 25-30% post-harvest losses suffered annually by us in production frontiers .
of apples in the country. The post-harvest management in national apple industry can be strengthened
through paying attention on some points. They are :

O Post-harvest plant protection

@) Development of maturity standards for cach commercial variety

O Standardization of harvesting techniques

o Standardization of primary processing and post-harvest treatment strategics
O Evolvement of cost-effective packaging

O Standardization of precooling

O Development of palletization techniques

O Development of low- cost, environment-friendiy cool chambers

O Standardization of containerization of transportation

o Creation of cool-chain network

O Standardization of variety-specitic processing based upen minimal processing
o] Z:andardization of carbonated processing and sofar drying, and

[0 2evelopment of vafue-addition technigues for commereial utilization of under-utilized

*rsits end wastes,
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Greganized Marketing

Presently. wholesale apple marketing is largely confined to domestic market of metropolitan
cities of India. dominated by a large number of private intermediaries in the form of commission
agents wholesalers and retailers. Though wholesale markets of fruits and vegetables in big cities are
regulated but market functionaries are unregulated ¢ausing therebs financial hardships to the apple
growers in consumer rupee will not enhiance more than 30-35 %4 unless

growers. The share of apple
attention is focused on some points. They are :

D Development of apple growers” associations

9 Creation of service-oriented marketing committees and boards

2 Introduction of transparent and standard marketing operations like weighing, grading,
selling etc.

O Strengthening of advanced marketing intelligence and information level up 1o growers
association fevel

2 - Marketing of apple fruits based upon oppontunity marketing windows.

Export Orientation Py

Areas known for quality production of apples should be identified for raising high-quality
exportable fruits. These fruits are to ineet the interational standards enforced by different countries.
The requirement of various importers for varieties and quality standards should also be ascertained

and required steps should be taken to meel these standards.

FUTURE PROSPECTS g

The future prospects ofapple cultivation are bright and promising in the light of introduction
of advanced technologies in apple erchards. export potential oFapple trade and new agricuftural policies
of the. Government of India. During 1997-98. our country exported 11.094 tonnes of apple fruits to
UAE and Sri Lanka with a total expent earning of Rs114.37 million. This momentum is likely to

© continue because there is a tremendous scope for export earnings with the signing of WTQ and other

bl

simitar treaties besides governmental patrenage. On the basis of past trends and weighted responses,
anticipated levels of area. production and productivity of apple are given in Table 3. The 2000-2020
period promises remarkable increase of 232 %% in apple production over only $2%% increase in apple
acreage. Consequently. this period will witness an appreciable increase in apple productivity from 6.75
tonnes‘ha in 2000 to 15.67 tonnes:ha by 2020 AD. However. the trend of declining apple productivity
may extend up to 2010 in Himacha! Pradesh but it would be arrested thereatter by an incrensing trend.
The apple cultivation in Uttranchal is a matter of concern due to continuous decline in apple productiv-
ity throughout the entire 2020 period. Tn Jammu and Kashmir and Arunachal Pradesh. apple cultivation
will follow an exponential development path dug to 197 % and |52 increase respectively in apple

. productivity during the same period. Future status of apple industry in india is given in Table 3.
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Table 3 Future status of apple industry in India

Year Arunachil Himachal Jammu and Uttaranchal Total o
Pradesh_ Pradesh Kashmir o '
Area Pl'l?dlll:- Yieldi-Area Produc- Yield| Area Produe- Yield| Area Produc Yietd| Area Produc- Yield !
~ tion . tien- tion tion tion
1 2000 547103 1.89)93.57 328F 3150| 892 1106.2 12.40) 575 2152 3.74 2457 1660.1 6.75 !
2005 |56 -1L0 L9T[1098 3623 3.30| 1006 1677.8 1667 600 2174 162 276.02 22685 .21
2010 57 1‘1.7 )2.0‘.1 l%ﬁ.ll 4IO.Q, ,‘312-5 1120 2477.8 22.12f 625 2205 3.52 13064 31200 10.18 ) '
2015 3.9 126 210 l}S.S 4854 3311257 37394 28.4| 65.6 2253 34513423 44626 12 51 )
2024 |62 130 2B 1618 56327 348) 137 50542.136.78) 68.1 2302 3138|3731 5348.8 15.67 f
2000 103 +13 426 +15| +73 +72 06| +54  +356 +i97] +18 +7 -G | +52 0 4282 w182 I ' o
. e oo e e R : s [N D
The future of our apple industry, therefore, be decided by the promptness through which we Lo
< 5 2 canconceptudlize and implement develapierital stidtégzies towards conversion of weaknesses Bijiﬁ;iié';‘v."‘}gkﬂik '

industry into its strength, harnessing ofagroclimfatic niches to optimum level, development of in built

sustainability in apple-based farming systems, and management and marketing efforts to meet challenges '

- of international trade of apple in an effective manner.-
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Approaches for Sustainable Develof

STRATEGIES FOR PRODUCTION AND
MARKETING OF LITCHI

Mathura Rai, Vishal Nath, H.P. Singh** and Bikash Das

Litchi (Litchi chinensis Sonn.) is one of the most important subtrapical fruits. It is highly specific to
its climate and soil requirement. Probably due to this, its cultivation is restricted 10 a few countries
in the World. In India, it might have been introduced through Myanmar and north- eastern region
during the § 8™ century which can be traced back to the establishment of over 100-year-old litchi orchards
known as Litchi Bagan in Tripura by Maha Raja of Agartala. In India, litchi matures during mid-May in
Tripura, West Bengal, Jharkhand; May-end and Junc in north Bihar, followed by northem tarai region
of the Himalayas in Uttar Pradesh. In Uttaranchal,litchi grown in tarai region matures during first
fortnight of June and in the valley of Pithoragarh during August-end and offer rich potential of expansion
of area. The fruits of litchi are known for their fragrant, juicy and delicious aril. Litchi is a non-climacteric
fruit possessing poor shelf-life. Thus, it needs specific treatment, packing and transpontation for distant

markets.

CURRENT SCENARIO

In India, its commercial cultivation is restricted in north in the foothilts of the Himalayas from
Tripura to Jammu and Kashmir and plains of Uttar Pradesh and Madhya Pradesh. its commercial
cultivation is done in the parts of north Bihar; Ranchi, Hazaribagh, Gumla and adjoining areas of
Jharkhand; Udham Singh Nagar and valley of Pithoragarh in Uttaranchal; north-eastern districts of
Uttar Pradesh and Murshidabad and 24 Parganas in north-eastem parts of West Bengal. [t is also cultivated
on a limited scale in Tripura, Sarguja district of Chhattisgarh, Panchmarhi area of Madhya Pradesh,
Jammu area of Jammu and Kashmir, Gurudaspur district of Punjab, Kangra valley of Himachal Pradesh.
Sporadic cultivation hasafso been reported from Nilgini hills of Tamil Nadu, parts of Orissa, Maharashtra,
Kamataka and Haryana,

[ndia is second largest producer of litchi in the world after China. Presently litchi is cultivated
in an area of about-56,200 ha with a total production of 428.9 thousand tonnes indicating the productivity
level of 7.60 tonnes/ha. The area under litchi cultivation which was 11,410 ha in 1961-62 increased to
56,200 ha in 1998-99, resulting in 493% growth. Among all litchi-growing states, Bihar, West Bengal
and Uttar Pradesh accounts for 68.14% of area (1998-99). In Bihar. it is cultivated in an area of about
25,800 ha, 45.9% of the total area under litchi. The national average productivity of litchi is 7.6 tonnes/
ha which is much lower than the realisable yield of the crop under managed condition. The average
productivity of fitchi in Bihar is highest in the country, whereas in other states the productivity is much
lower than national productivity level. The productivity in Bihar is 12 tonnestha, followed by West
Bengal (9.7 tonnes/ha), Punjab (5.7 tonnes/ha) and Tripura (5.7 tonnestha), The lowest productivity of
1.6 tonnes/ha is from Uttar Pradesh, whereas a productivity of aboul 20-25 tonnesfha under managed
orchard condition has been experienced.

.
2

The short span of fruit availability coupled with poor shelf -life limits the duration of availability
of litchi fruits in the domestic as well as international market. The fruits are available from 15 May to

* Harticulture ond Agro-Feresiry Research Programme, Plandu, Ranchi 834 010
‘f Horticulture Commissioner, Ministry of Agriculture, New Dethi 110001
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I'5 July and the shelf -life varies from 3 to 5 days. With the proper post- harvest weatment th helf:
life can be extended I.!p to 2-3 weeks. This includes, precooling, sulphur and acid treatment acll:aS E i
'cold storage and refrigerated transportation. At present, about 37,000 tonnes (0.8- 1.0%) t;l!)litch'gflt:g't‘
is e_xponcd annually to the Mid east, Europe, Russia and Canada from India. AI;EDA and NAFE:) I
major export promoters of litchi from the subcontinent. In international market litchi fruits re ain
ava:.lnble in plenty during November - March from Australia(Nov-Mar) Mauriliixs(Feb -Mar) SI:JmlI}I:
Africa and Madagascar (Nov.-Jan.), whereas in India availability of its f‘resh fruits coinéidcs \\'filh ttlhe

lean period, i.e. May - July. During this period, it i
(Chort and Men, 35000 g period, its fruits can be exported 1o the European market

APPROACHES FOR IMPROVED PRODUCTION
Sclection of Cultivars

In India, about 50 cultivars are.under cultivation. Howev aht, Chi i i
cqmmercial varieties fqr north Bihar and eastern Uttar Pmd&sh:eP::iviigﬁi:aC :'r::; a[)acz(ljlipfl;br::r:; t:;l"g
Bihar: Rose Sccf\tcd for riorth-western Uttar Pradesh and adjoining area; Shahi, Ajhauli, China Swa:nr:
Roopa anfi Ruybl for Jharkhand and Bombai, Bedana and Rose Scented in casle‘rn parts ;JfWesl’ Bengal
'Ihree. varieties are .prm'n_isiqg for high yield and quality fruits. These have been adopted in the re igoln-
The important varietics suitable for growing in different parts of the country are: o

Shahi : This is most popular cultivar of north Bihar, Jharkhand, Uttaranchal and Uttar Pradesh,

4 -~ » Its firiits have distinct rose sroma and hence called as Rose Scented. It is known as Shahi in Bilias, Rbse "

P Sct"nlcd in !Jﬂaranchal and Muzaffamagar in western Uniar Pradesh. This js an early-maturing cultivar.
!l ripen during last week of May to first week of June at various locations. Itmatures during 12-15 Ma .
in Jharkhand, 25th May in north Bihar and by May-end in 1ari region of Unaranchal. Its trees are ve >
vigorous (7.6 m hfelght and 8.2 m canopy spread) and high-yielding (90-100 kg/tree) but mature fruirli
are prone 1o cracking, Fruits are medium to large in size (3.2 om length and 3.1 em diameter), medium
in weight (20{19 g/fruit), globules-heart or obtuse in shape having rose madder and ﬁJchs:ia purple
bnckgro%md with red tubercles at ripening. Pulp grayish-white, soft, moderately juicy (54 8%) ;!;d
sweet wﬂ}.1 20.0% TSS, 12.79% total sugar and 0.33% total acidity, Seeds are small {1.89 cr'n length
1.32 em diameter and 2.07 g weight), smooth, shining, round-ovate in shape and blackisﬁ-chocolati m

colour. Rind ; pulp : sced ratio by weight is 12.22 : 75.93 : 11 i [
aroma and quon iy gh 22:7593 1 1 85. The fruits are known for excellent

» lf‘.n rly Bedana : It is also known as Early Secdless because of its carly ripening.and small s
;ll'h.e cultivar is very much popular in Ulta.r Pradesh and Punjab. Trees are mc)t:liull::. nugaining an av:rzldgt
cight of 5.0 m and spread of 6.2 m. it is a medium yielder cultivar (50-60 kg/tree) but bears fruits
regularly. Fruns.are medium in size (3.2 x 3.0'cm) and weight (16.33 p) having oval of heart shape
roug.h surfac-e fvuh uranium green skin covered with carmine red tubercles at maturity. Aril is cream '
wl-m.e, soft, Juicy (69.0%) and sweet containing 19.8% TSS, 13.6% total sugar and'0.54% tilrabiz
;ct_]c_il:tey.rﬁlzod |zrcry sn;all, ;hx;mken. glaorous, dirty choceolate in colour with an average weight 0f0.82
. : : seed rati ight i : :
it quatiy (I:nﬁe Sovd ot ic; g:i(\;;:'lght is 13.06 : 83.19 : 3.75 (Pandey and Sharma, 1989). The overall

. _Latg Bedana : Also known as Late Seedless, this is a late- maturing cultivar whi
;;p;:\z in lh;:d' week of June in Uttaranchal and May-end in Jharkhand. The t%ees are \::g;:;:!st;nilﬁg;
0. lo(;akggem:::g};\tlc:;is m and s;.)rcafd o.f 7.0 m. Itis a high-yielding cultivar giving an annual yield of
bagh ce. A ough lh.e fruit size is medlur_n (}.2 em 2.9 ecm) but average weight is 25.0 g The
ruits are comcz_ll in shape with vermilion to carmine in colour having dark blackish-brown tubercles at
maturity. Pulp is creamy-white, soft, juicy (65.4%), sweet having 20.0% TSS. 13.8% total sugar and
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0.44% acidity. Sceds are very small (1.8cm x 0.9 cm in size and 0.85 g in weight), shrunken, glaborous,
chocolate in colour having fusiform shape similar to canine of dog. The skin : pulp : seed ratio (by
weight} of late seedless is 14.76 : 81.89 : 3.35 (Pandey and Sharma, 1989). Overall quality of fruit is
very good.

Swarna Roopa (CHES 1} : It is an carly-mid maturing. cracking resistant cultivar of litchi
belonging to seedless group released by CHES (now HARP), Ranchi. The tree is medium 1all with
medium spread, dense foliage. Leaves are 9.5-11.5 x 3.2-3.5.cm in size and dark green in colour
whereas ncw flush is pink. the cultivar has 18.5-22.5 cm long, compact panicles. The fruits is average
in size (3.0 X 2.7 em} anractive red in colour caniain small seed and high edible percentage. Fruit
weighing 18,95 g contains 76.6 per cent pulp, 19.0% TS5 and (.39 per centacidiry. Total sugar content
in fruit is 13.0 per cent out of which 8.5 per cent is reducing sugar. Skin : Pulp: sced ratio by weight is
8.7:76.6:164.

CHES-2 : Alate-maturing genotype identified by HARP, Ranchi. Its trees are medium, vigorous
in growth, bears fruits in outer as well as inner canopy which escape from the sun bumas well as fruit
cracking. The fruits are deep red in colour, conical in shape and bear 10-18 fruits in acluster. The fruit
has an average weight of 21.3 g with 19.8% TSS and 0.2% acidity, containing 3.8 g seed and 16.1g
pulp. The skin : pulp : seed ratio by weight is 18.0: 66.7: 15.3.

_ Ajhauli : This is another early-maturing variety, in which fruits become ready for harvesting
by 15-18 May, yiclding 80-100 kg from 2 16 yéar-old tree: The tree is Yigorous in growth attains
7.2 m Light and 8.5 m canopy spread. It bears red fruits with average weight of 17.3 g and contains
20% TSS 0.4% acidity, 12.37% g sugar and 59.3 mp/100 g vitamin C the fully grown-up tree yields
70-95 kg fruits in a year. .

China : This is one of the best cultivar for north Tndia. Itis toberant 1o hot waves and fluctuations
in s0il moisture which escape to fruit cracking, It is also known as Catcuttia in West Bengal. Thisisa
medium-late season cultivar and its fruits ripen during end of May in West Bengal, first week of June in
Jharkhand and during week of June in north Bihar. lts trees are dwarf (4.0 m height, and 6.0 m spread)
and high yielder (80-100 kg/tree) but prone to alternate bearing. 1 bears fruits in cluster of 12-18. The
plants bear less fruit in southern direction. Fruits are large in size (3.86 cm lengthand 3.26 cm diameter),
medium in weight (22.0 g/fruit}, oblong in shape with dark red tubercles at maturity. Aril is creamy-
white, soft, juicy, sweet having 18.17% TS3, 1£.0% totai sugar and 0.43% titrable acidity. Seeds are

- glaucous, dark chocolate in colour; oblong to concave or Plano convex in shape, medium in size

(2.9 cm length and 1.5 cm diameter), average in weight (3.49 g). The ratio of skin ; pulp : seed 'by‘ '

weight is 16.42 : 69.22 : 14.36 (Pandey and Sharma, 1989).

Bombaiya : This is an important cultivar of West Bengal. vigorous in growth, attaining a height
of 6-7 m and spread 7-8 m. The cultivar matures early (second to third week of May), yield 80-90 kg
fruits/tree. Fruits are large in size (3.5 cm long and 3.2 cm diameter), obliquely heant-shaped. weighing
15-20 g. The colour of ripe fruits is attractive carmine-red with uranium green skin background. Like
Chinese cultivar “Hom Shen Chi”, this cultivar also has a small, tiny under developed fruit attached to
the fruit stalk of each fully developed fruit. Pulp is greyish-white, soft, juicy, sweet containing 17%
TSS, 11.0% total sugar and 0.45% acidity. Elongated, smooth and shining secd of light chacolate
colour is 2.3 em long with 1.6 cm diameter and 3.4 g weight, The ratie of skin : pulp : seed is
12.1:70.1:16.8."

Dehra Dun : This is an important cultivar of Uttar Pradesh and Punjab also known as Dehra
Rose. It is a late-maturing clltivar in which fruits start ripening by third week of June. Medium vigorous
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trees (5 m height and 7 m spread) produce medium to high yield (80-90 kg/tree). Fruits are medium to
large in size measuring 3.7 cm length, 3.5 cm diameter, 15.2 g weight having oblique-heart 1o conical
shape. Bright rose-pink coloured fruits of Dehra Dun Jook very attractive at ripening. Pulp of this
cultivar is grayish-white, soft, moderately juicy (61.9%), with 1 7% TSS., 10.4% sugar and 0.44% acidity.
Seeds remain small (2.4 cm length. 1.4 em diameter and 2.4 g weight), shrunken, mastly oblong in
shape and dark chocolate in colour. The skin : pulp : seed ratio is 18.4 : 64.4 : 17,2, The major defect of

" the cultivar lies in its susceptibility to sunburn and cracking.

Genuine Planting Material

Litchi is commeréiuilj' propagated through asexual inethod. The plants m.ised through sexual
method have slow growth, long juvenile period (8-12 years) and do not produce true-to-the-type fruits.

Therefore only vegetatively-propagated genuine planting material should be planted. The commercial
methods are:

Layering : Air-layering is commercially used for its propagation. {1 can successfully be done just after

harvesting 'in May-June when plants are in active phase of growth. Usually sphagnum moss is used as
rooting mediciam. The best season for air- layering with high success of plants is monsoon season
{(Vyas, 1938; Roy, 1952).-

-Healthy terminal branch +.2-1.5 cm thick receiving good sunshine arc selected. A cut ismade in.. .
the'terminal branch and 2.5 cm ring is prepared by removing the bark 45-50 ¢m below the apical |
growth. Further. the cambium layer is rubbed off and waody poriion is exposed properly. For carly and
proper rooting pasting of 2500 ppm IBA at upper end of out may be donié immediately. A layer of moist
sphagnum mass is placed and wrapped with a piece (20 cm x 25 cin) of 400 gauge pelythene sheet and
tied properly on both ends to ensure supply of proper moisture and development of roots. A decomposed
mixture of pond siit (40 kg). FYM (40 kg) jute bag (10 kg). castor cake (2 kg). and urea (200 g)is ideal
media for root initiation, development and better survival of plants at-Ranchi. The rooting media is

" placed covering about 2 cm from the upper end of the ring. After 50-60 days. adequate root-system is

developed from the upper end of the ring which is visible through the polythene film. The layer is

" removed by giving sharp cut about 5 cm bellow the lower end of the ring. preferably in 2-3 stages. The

detached layers are plamcd'in‘thq root trainers {300 cc capacity) under partial shade preferably under

. litchi tree, At tl"xg _timc'_of_' planting excess vegetative growth may be removed to maintain balance between
the top ‘and newliy developed root system. Regular imrigation and weeding should be done for better

cs_tab]ishmem and growth. Marked improvement in root formation in air-layer is obtained by treatment
with 5000 ppm IBA in lanolin paste at the upper end of the ring (Bose, 1966).

Cutting : The propagation in litchi has also been tried through cutting under controlled condition.
Sen (194 1) recorded rooting in cutting from 2-year-old shoots after treating with IBA. High percentage
9f rooting is also obtained from the cuftings planted in April-May under propagation chamber containing
high humidity (Qchsc, 1953) in Florida. Sen ef a/. (1967) reported good success in rooting from ringed
shoots treated with 1BA under mist condition. Beneficiai effect of root formation in cuttings treated
with IBA and planted under intermittent mist has been reported by Bhandary and Shivshanker (1970).

Orchard Establishment

Litchi plant starts bearing afler 5-6 year and attains commercial production stage after 10-12

years (Rai ef af. 2000). The performance of orchards depends on the management of the orchard which
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includes water and nutrient management, selection of right cultivars. planting system. care and
maintenance of young and bearing trecs. stature and canopy management of plants, treatment of shoats
for flowering and fruiting and use of plant growth regulators to optimize the quality production. The
suitability of a cultivar is the factor of ecological condition of the site, availability of genuine planting
maicrial. consumers and market prefercnce. :

Selection of Site

Selection of lacation for litchi orchard is vital for optimum production owing to its specific
climatic requirement. Frost-free climate with mild cold (8- 14°C minimum temperature) and dry period
prior to flowering during autumn-winter, moderate temperature and humidity during flowering, fruit
setting and fruit maturity and absence of high speed wind during fruit development and are maturity
are considered ideal for litchi cultivation. Plants are also specific to their soil requirement, therefore,
cultivation the site should have deep, mild acidic, well-drained, soils with high organic matter (Galan,
Sauco and Menini, 1989).

Litchi can be cultivated in almost all kinds of seil-ranging from sandy to clay loam with good
drainage and rich in organic matier. However, well-drained. deep. sandy loam soil having high moisture-

. holding capacity, rich in organic matter and calcium content are ideal for litchi cultivation. The rich soil
with good moisture-holding capacity facilitates beiter growth and fruiting. The well-drained soil in

north Bihar rich in calcium content is suitable for better growth and quality fruits. The rolling upfands’

of Chotanagapur are also highly suitable for the good crep.Mild acid soil of Chotanagpur is ideal for
asseciation of mycorrihza in the litchi rhizosphere. The soil having a pH of 6.0 - 8.5 with abundance of
soil moisture is suitable for proper growth and fruiting. Soils of poor physicat condition, lacking in
available nutrients can be improved for litchi cultivation by adding sufficient quantity of rotten farmyard
manure /compost and green manuring. An adequate infrastructure facilities like cold storage, transport,
clectricity, etc. must also be available near the production sites,

Land Peparation and Layout

Before layout, lhe’lz'md should be cleared of bushes. weedy vegetation and ploughed decply.
Further, the surface should be leveled with mild slope in opposite direction of the water source, To
improve fertility of the soil organic matter should be added, green manure crop swch as dhaincha {Sesbania
aculegta) or sunhemp (Crotalaria juncea) may be grown and incorporated into the soit which improves
fertility, moisture-holding capacity and physical condition of soil,

Planting

Litchi should be planted during rainy season which provide optimum soil moisture and betier
amospheric humidity for survival of the plants. Litchi is an evergreen plant and atmospheric humidity
helps in better establishinent and survival of the plants. Hence in north India planting may be donc from
mid-June to August-end avoiding peak rainy period, if there is problem for waterlogging in the ficld.
Early planting provides longer rainy period for initial establishment and growth. About one-year-old
aif-layered plants are ideal for planting in the field.

Litchi is an evergreen, spreading plant attaining the height of 10-12 m at its fully grown stage.
The light penetration on its canapy is also desirable for proper fruiting, hence planting in square system
atthe distance of 9-12 m. within and between rows is advised. This also helps in cultural operations to
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* be performed convenicntly. However, planting in double hedge row system of planting a1 a distance of

4.5 x4.5x 9 m. accommodating 329 plants/ha is ideal 10 get high vield of quality fruits upto 16 years
of plantation.

The pits of 90 em x 90 cm x 90 ¢m size are dug during summer season in April-May. During
this process, harmful insects and pests are minimized/controlled. Further pits should be fifled with m};
soil mixed withd0 kg decomposed farmyard manure/compost. 2 kg neem/karanj cake, | kg bonemeal/
single superphosphate and 200-300 8 muriate of potash, just before the onset of monsoon. lfm}ailable.
about 2 baskets of soil from the root zone of old litchi tree also may be added which is helpful for
mycorthizal growth. Then the soil may be allowed to seule properly during first few rains and get
ievelled properly. During planting time a hole about the stze of ball of the carth should be made in the
centre of the pit at marked point and planting is done. Afier proper fixing of the plant watering is done
immediately for proper establishment of the plant. Further plant is regularly watered till it js properly
established. :

Orchard Management

The orchard management includes management of canopy architecture. nutrient, water, feld
£anitation and plant protection.

PR
[
.

Young non-bearing orchards : Management ;md upkeep of young non-bearing orchards is
essential which accelerates growth of yodng plants and minintize juvenile period. The main aim for
the litchi orchard management up 10 3 years is to accelerate the plamt growth and develop better
framework which makes platform for higher production throughout the life span. Generally young
litchi plant sprouts 5 times in a year to form canopy with a certain quantity of vegetative growih
{Zhang er al..1999). Therefore, newly-planted young saplings should be properly nourished to promote
beiter vegetative growth during this period. Afier altaining the age of 3 years, plants develop good
canopy and become ready for bearing a few fruits. Weeding. hoeing. cleaning of plant basins. plant
protection and water management should be done time- to- time to facilitate better growth.

Young bearing orchard : This is a very delicate stage of orchard management where more

.visionary approach should be followed in skiflfu! manner. During this stage (3-10 years) plants need

more nutrient for proper growth and bearing. At this stage; trees keep en targing canopy and also produce’
fruits. Therefore. management should be aimed to balance both vegetative and reproductive growth, It
i important that at this stage of plant growth there must be optimum balance between vepetative growth
and fruit production. Qver vegetative growih adversely affects fruit setting while excessive fruit load
reduces development of tree canopy. Skillful orchard management at this stage includes maintenance
of optimum number of bearing branches as per the nutritional status and health of plants. Young trecs
tend to have more vegetative growth, therefore, it has been observed that sometimes frujt production is
suppressed by excessive vegetative flushing banicularly during autumn, Therefore, ringing. girdling,
fostering of winter shoots and use of paclobutrazol, can be applied for proportional crop production.

Junior-adult bearing orchards : After attaining the age of |0 years . litchi trees enter the
phase where vegetative growth and fruiting remain refatively batanced and the phase is calied as junior-
adult bearing phase. The main aim of orchard management at this state is to maintain a prescribed plant
Butrient status so that tree can produce constantly high yield throughout the bearing age. Various agro-
techniques ike rational fertilization, timely fostering of bearing mother branches, strengthening of
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nutrition accumulation in trees and plant protection are applied to cnsure optimum flowering and
fruiting at this stage.

Scnior-adult bearing orchard : In this phase, trees reach to their full yield potential. The age
of trce may range from 20- 100 years and can bear heavy fruits. The main aim of orchard management
is to produce maximum vield with maximum feeding. At this stage, different fertilizers should be .
applied at different periods of cycle. Foliar sprays of nutrients and plant growth regulators are also
essential to ensure higher production. Timely plant protection, shoot treatment, interculiure operations,
water and canopy management for higher production should be judiciously followed.

Renewal of old bearing orchards : Litchi trees have strong renewal ability. Therefore, old
and unproductive orchards can be rejuvenated for further higher production. Heavy reiterative pruning
followed by optimum fertilizer and moisture management near feeding root zone are main management
practices for such orchards.

Training and Pruning

Management of aptimum stature of Htchi trec with compact and stereo bearing canopy is an
imponrtant aspect of orchard management. Generally litchi trees grow unstopped and allowed 10 form
larger canopy but in present days of systematic orcharding, promotion of large bearing area,
accommodation of more number of plants/unit arca, management of tree height, canopy concentration
to provide more fruiting branches and penetration of more light 10 inner portion become mare relevant,
Hence, more shaping of tree from initial stage and pruning of branches afier harvesting in bearing tree
is essential . Since more shoot sprouting takes place in young plants. shaping is quite convenient at this
stage. However, annual pruning at different severity after harvesting is practised in most of the litchi-
growing countries. Reiterative pruning to rejuvenate old orchards needs to be adopted to bring orchard
in productive stage.

Training of young plants : Pruning is an important operation. It should be initiated at the .
nursery stage itself. Single stem air-layercd plants should be raised in bags and allowed to grow up to
40-50 cm. The layered plants have strong tendency to produce branches at the ground level which
should be pinched or pruned. Further, strong, well- spaced out shoots should be allowed to form the
main branches. [t is necessary to continue shaping by removing all the branches forming crotches with
main branches (Cull and Paxton, 1983} as and when grow. - 2

The main aim of pruning and frameworking is to develop sufficient fruiting terminals. Compact
and sterec-bearing canopy should be achieved by pruning at early stage and shaping of young tree.
The canopy should have well-illuminated and sufficient number of strong and healthy branches for
stereo- bearing. To develop good and compact canopy, 25-30 ¢cm fruit bearing shoots at the time of
harvesting shoutd be removed. In this way, 2-3 new terminals develop which consequently develop
into fruiting branches next season. As principle, young trecs are lightly pruned to provide larger area
for photosynthesis. Severe pruning at young stage should however be avoided as it hinders trec
development and increases the period of juvenility.

Pruning of bearing plants : The recent findings advocates pruning of litchi to facilitate healthy
growth and better yield. However, in the past litchi trecs were never pruned. Only at the time of
harvesting, a small portion of branches were used to be lopped off along with fruit bunch (Singh and
Singh, 1954). This practice was considered to be hetpful in improving subsequent fruiting by encouraging
terminal shoot production. Besides, removal of dead and diseased shoots, small intemai branches
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which prevent the sun rays to penetrate the trec are generally removed. Although, removal of branc|

along wnh.tllw bynch has shown its promise. but no standard techniques have bcc‘*n cvo!ve:f ol
pruning of litchi. Recently. Zhang er af. (1999) have described the methods for colturin . ﬂnnuzfl
canopy. The techniques includes, more pruning at top (open window) and outer parts of the tf ’-'Ompatf
and fess at bottom and’inner Side of the canopy which promotes stereo ﬁ'uilil‘:i! In Isea l:-“-‘anop)
Goren and Gazit (1993) maintained dwarf statre litchi tree by topping and hcdf.;..i-ng e

The main objective of annual pruning.is to control growth of trees as in case of high-densi
p|:!nlil'!l¢' (Goren and Gazit, 1993) andfor promoting the flowering (Galan-Sauco :‘md Men?ni Ie;:;‘l;)v
Sometimes roc?l Eruning_smd exposure also improve the flowering in adult irees, Time ofannual , runin .
is very much important for the next year cropping. The severity of the Pruning varies nc(.:or}::ling t§

cuftivar. however it should be done just alter harvesting. Assoon as fruits are harvested. the plaius put

_ro'rt_h new g;owlh. therefore pruning must be completed before initiation of new growth. Pruning after
initiarton of new flush results in production of unhealthy shoots which do not mature for ﬂow;r-bud .

; d,ﬁ‘ercnllz:fon_durllxg next fruiting season. The method involves regulating canopy structure, reiterative
+ pruning, thinning,. removal of dried. diseascd and pest damaged branches. During pruning tree vigour

should be taken int i i i ; - .
7 o consideration. Winter pruning should be strictly avoided. However. unproductive

shm.)ts arising from the main branches under the canopy should be'removed as and when they appear. o
. Rational supplementary- pruning -(light prining) el be” doié afich ower bud formation ‘n ‘spr:mz o

dcpendmgf, upon the requirement. Reitérativé pruning is done to ong-vedir-old bearing mother branches
by removing one-third or four-fifths of the main branches,’ i ' |

o The damaged shoots dye 1o severe cold, also need 10 be.removed just before the new rmvlh.
miiation. Unproductive trees with uneconomical yields are pruned heavily to develop new f‘ruitf’ I
s.homs. In such cases, heavy reiterative pruning, usually up to limbs at a I1ci;;hl of-l—jmpis commonluv
io]l?wed. supplemented with heavy application of nutrients, Further supplementary pruning is donc l.
retain 4-6 healthy, well-placed shoats in each limbs. These new shqéls stan rrui;ing !'ron‘l: 23 venr:. I

aﬂf.'l poumning. I‘hﬂ’leaﬁcl’, gcneml ptln(:lp]c of pruning Shﬂ d be '0' owed o mamta
4 U} I 1 eal v
man n idexl tgour and

Nutrient Management

o rlnadcquale nutrition is often attributed for low yields in litehi (Menzel and Simpson 1987)
er .. - . " . - ’
e c:!re. balanced nu.lrmon is important, bothllor young growing plants and grown-up productive

s. However, a bearing tree requires balanced nutrient application for maintenance of vegéimive

growth along with fruit production. A fully grown-up litchi tree gives an averige vield of 80-120 kg

:f:nl:zr::?i::]on -\Iranlflies. Apart from f.ruils. a considerable amount of macro and micronutrient is
i the e :ou 13 I. ro:gh annual pruning of srhools. Hence. the application of manure and fertitizer
crop. T e .1_oses[. ist e‘refure.r:vfplarmroum Importance for sustaining the regular production of the
o h-mhl i : ::)rnn Tf)(:}l!r(,‘mfnl in |I!Chl-p]at‘l(5 depends upon the soil fertility condition. However, in
e ]51) ué,‘-e chs(t)a S:shmenL npphcano.nof 30 kg well-decomposed farmyard manure, 2 kg karanj
o ag-c . iddi:;; : dg SP and 150 g muriate of potash per plant is optimum. As the plants advances
cor m.]d o na oic of manure @ 5 kg farnyard manure. 150 g karan} cake, 150 g urea, 106 g
The a1 .f uI'lI:;I(;‘O potash per plant should be added each vear with the dose of previous year.
e . . year- old. fully- grown up tree should be supplied with 80-100 kg farmyard manure 4 ke
rany eake, 2 kg urea, 1.5 kg SSPand 0.8 kg' muriate of potash {Table 1),
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Water Management
Table 1. Fertilization schedule for litchi

Litchi being an evergreen plant, optimum soil moisture and h

e umidity arc of outmost importance
— for proper growth. development and frujt production. In the places receiving about 1.000 mm annual
Age of plant Manures and fertilizers/plant rainfall distributed for longer period. litchi can be grown successfully and sugpplcmemary irrigation is
{year) - required only dering fruit de\_'eli?pmenl and maturity of the crop. However. during the initial 3-4 years,
Farmyard Karanj cake Urea ssp Muriate of of the establishmgnl of the p_Iam, much care is needed (o protect the plants from extreme weather
manure (kg) (kg) (2 (g} potash (g) conditions. Proiéction ofyoung plants from extreme temperature during summer and winter months js -
- ™ 2.00 150 150 i50 very essential in the initial stage of establishment. Young litchi plants must be irrigated at weekly
At planting 150 ’ interval for better establishment. Desiceating winds during summer and frost during winters are most
1 30 2.00 150 150 . damaging. Further, young plants should beimigated during dry period and winters at10-15 days interval.
2 35 215 300 250 200 ' ) " Weeds in basin should be removed and soil should be loosencd. For young planis, mulching with dry
3 pr 230 450 150 250 tocal weeds in lh!: E_)El_s_i.(_t_hclp‘ in better moisture conservation, /i siru water harvesting through full-
450 300 " " 7 moon-terrdce during rainy season and mulching with paddy straw in October helps in maximun soil-
4 45 245, 600 v *water retention, improving vietd and'quality in gréwn-up plant. The land should be ploughed time-to-
< 50 2.60 750 350 35? _ .. time 1o minimize weeds and 10 improve-soil physical condition. o -
6 55 275 900 650 400 L . Ivigation at 2-5 days- interval maintains umaosphefic humidity during fruit development and"* ™ -
7 60 2.90 1050 750 450 o - maturity, _!g[ig_;_ﬁiprl at a_]g._eméte day, 6 weeks before harvesting ;mproves fruit retention, minilhiz.cs f'-’_ -’
305 1200 250 500 ' cracking and improve quiality of fruits, Moisture conservation through mulching with dried weed or, 77 .
8 63 : 5 - |7~ v . bluck polythinie sheet is useful. Certain physiological disorders like poor sex ratio, poor fruit sét, héavy ' %, e
- ) 1 70 . 3.20 1350 956 --- 330. - R ) " friitdrop and.hfgh-fruitcmcking; besides sun-burning of the fruits éan be minimized with proper water ~ ‘
10-15 75 3.50 1500 1200 650_ L and nuirient ;naga_ge{nem‘,_'l_‘ljus, Ijght,ir'r,igatio_n at2-3 day.-s interval during April and May promotes afil _
0 2000 1500 800 development, checking t‘:u!t cracking. Irrigation of litchi tree through drip system from first week of °
> 15 80-100 4.0 i . April under Rarichi condition is highly beneficial in minimizing cracking, improving fruit quality .
Application of organic manure in litchi improves the yield and qualilyho[' f:rtlxic:s.s'fi\npcilllci.‘?:;]c;rzso: Orchard Floén'- Mbnagement . R LR
Ii'm ¢ in Cho.l anagpur r98'°",@ IOt—!S ::g Qm;i2:;;;:3?z;z:er;z:‘;gcﬁz;;fe;i::.iteirc,;n and copper in . . Litchi is a slow-growing plant and takes about 15-16 years to develop canopy and cover the ]
highly sensitive plant to p:crc;m_l rients. app for proper health ﬂ.owering and fruiting. Application avea. During initial period of cstablishment, space between plants can be wtilized for planting of filler
appropriate doscs along witl 1ca c:lun]:" is n;Cf,ss?,gmiz; ir': encral in major litchi-growing areas of the . plnnlsiintqtrqp. The planting of guava, custard-apple, lime/lemon at the centre, between and within
of farmyard manure, P s anj P (}SFI’ a'lcs: z;ﬁer harveglin However, in early and heavy rainfall rows of liichi gives additional income in the initial stage of planting. Papaya can also be planted as
country should be done durmgh Tne;] Bi;{'upmdeSh mnnuresi'nd fcnilize!rs are applicd in September- Afiller plant at the spacing of 2.5cm % 2.5 m: Further, in between the plants in the initial slage, cowpea,
arca like West Bengall;Utta(I]'an: y ::oon '1"he a lic;lion of annual requirement of nitrogen is done in Frenchbean, okra and kulthi can be grown as intercrop. In the grown-up orchard, cultivation of partial
gm:fﬁrs;uif: :l)g::;eftir:t ilr:)s: is";:plicd a;ﬂcr ﬁ'tl;'ilt.J set in March-April. while the remaining half dosc is : shade-loving plants (ginger, turmeric and elephant-foot yam) can be done successfully which provides
apep?!icd immediately after harvesting. t ' addmona.l mfome.
Aft lication of fertilizer irrigation of the tree is essential and proper soil moisture should ] ‘ Litchi takes about t5-16 years to develop canopy and cover the arca, During inifial period of
After aPI_Jl_h tal requirement of nitrogen, phosphorus and potash is applied through basal establishment, the space can be utilized by planting filler crop/intercrop. Guava, custard-apple, lime/
be rr]am_lamitl‘l- wc:ctrosar;e?ng of 2% urea once o‘r twice during fruit growth is practised. Two foliar . lemon and papaya can be used as filler crop at a spacing of $m X 5 m belween rows of litchi and
pr::::::::z:s otc"zinc s,ull;ha{e (0.1%) should be done 10-15 days before flowering for improving sex cowpea, French bean. okra and kulthi, as intercrop in tfie orchard provide sustainable return from the
r:?tpi)o. In case of zinc and magnesium deficiency, application of 150-200 ¢ ZnSO, and 150-200 ¢ N:igs_Q, nitial stage of planting. '
respectively per plant during September is beneficiat. Foliar ap[lolicant?nlof_o.l% borax 2—_3 times u;::ﬁ Maturity Standard and I‘iarvesting
fruit growth and development on trees enhances fruit retention. minimize cracking, "“Pm‘(':esso o ]
colour, sweetness and enhances maturity. Qther micronutrient like F.e {Ferrous suiphate), Cu (Cu ) 4_)- . Litchiisa r-:on-c]imactcric fruit and harvesting is done when fruits are fully matured ontrec. At
Mg (magnesium sulphate) should be applied if deficiency symptom is obsc.rvcd. Twoto 1hrerc Slpl::)bSi;j thetime of harvesting development of colour on fruits, flatness of tubercles, smoothness of epicarp and
a year are sufficient to maintain the trees in good health. Two to three foliar application of pla

TSS : acidity ratio may be taken into consideration in addition to number of days taken from fruit set to
maturity. However, colour development is major criteria to decide the harvesting stage. The red
pigmentation in litchi is associated with anthocyanin pigments, viz. cyanindin-3-glucoside, cyanindin-
3-galactoside, pelargonidin-3-glucoside and pelargonidin-3, 5-diglucoside. The fruits are harvested in

regulator (20 ppm), NAA at 10-15 days interval during of fruit gro.wlh and dew'zlopmcfu fru:l d:(:g
effectively. IAA may be substituted for NAA if the later is not avall.able. Spraying plain water 6
times in early morning of the day during the advanced stage of fruit growth and development ar
highly effective for better growth of fruits and minimizing fruit cracking.
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bunches along with portion of branch and a few leaves. At the time of harvesting care shouid be taken
1o harvest the selected bunch which has attended desirable maturity siage. The fruits should be harvested
early in the morning when temperature and humidity are congenial which gives longer shelf- life of
fruits. At the time of harvesting. fruits should be collected inf bag and should not be dropped on the
ground. The fruit should be precooled to remove the heat which extends the shelf-life. Further, fruits
should be brought to cold storage within 2-3 hours. The yield of fruits varies according to the age of the
tree, agroclimatic condition and maintenance of the orchard. Usually, 80-120 kg fruits/tree are obtained
from 14-16 years old trees. However, fully-grown trees yield 80-120 kg fruits/iree.

Plant protection

Eriophid mite, litchi bug and fruit-borer are major pests which require serious attention for an
cffective control. Powdery mildew (Qidium spp.), anthracnose or leaf-spot (Botrvodiplodia theobormac
Pat, Collectotrichum glocosporioides Penz) and red rust (Cephalexros myeoides) are only discases
which cause damage to litchi crop. Control measures consist of 1-2 applications of proper fungicides

against fungal diseases, while for the Red Rust sulphur wash in September-October and February-.

March is sufficient.

Litchi mite: In litchi. Eriophid mite {dceria litchi} is a serious pest causing immense damage to
litchi crops. The small tiny nymphs and adults stick to under surface of leaf and suck the cell sap.

Consequently, young leaf turns yellow to greylsh-vcllow along with velvety growth on lowet surface ..
* which subsequently Tum brown. The affected mature leaf develops continuous to scattéréd brown patéhes”

with curling, twisting and leathery structure which ultimately result in gali formation. Usually attack is
seen on young and grown-up trees. It reduces the photosynthesis, increases Icaf drop and tree become
weak resulting in low yield. Pruning of affected twigs/branches and buming minimize the problem.
Two spray of karathene or phosmid or nuvacron {0.05% ) at 7-10 days interval is effective to control
mites.

Shoaot-borer: The caterpillar bore inside the newly-growing shoots and feed inner pants resulting
in drying of twigs. In severe infestation, sap movement is interrupted and the tree ceases to flush.
Pruning and buming of affected twig minimize the infestation. Two sprayings of 0.02% cypermethrin
or 0.1% padan at 7 days interval can effectively control the insect,

Bark-eating caterpillar and trunk-borer: The caterpillar  (fnderbela sp.) bore inside the
trunk/main stem. During night they come out and feed on the bark protected by the large silken webs
usually durmg July-September. The branch cease the growth, stem becomes weak and may ultimately’
fall on the ground. The presence of the insect can be known by seeing excreta and silky web. To control,
the infested area needs to be cleaned and cotton wool soaked in petrot or nuvacron or formalin should
be inserted inside the hole and sealed with mud.

Fruit-borer: The sinall caterpillar bore through the stalk end of the fruits, feed on the seed and -

skin ofthe fruit. As a result fruits become unfit for consumption. The excreta of the caterpillar are seen
near the stalk end of the fruits. High humidity and intermittent rains favour the infestation. Two sprayings
of cypermethrin (0.02%) or nuvacron (0.04%) at an interval of 15 days starting from 40 days before
anticipated harvesting is recommended.

r

Litchi bug: This is a common pest of litchi particularly during spring scason. It sucks sap from
tender leares. shoots, newly emerging panicles and even from young fruits. The insect gives foul smell
after touching by which it can be identified. It can be controtled by 2-3 sprays of 0.025% methyl
demeton or 0.03% dimethoate or 0.05% phosphamidon at 15 days interval during spring season
(Anon. 1984-83)
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TIPS FOR HIGHER PRODUCTION

Litchi plants put forth 4-5 continuous flushes in a year, however, it needs a period of dormancy
to initiate floral buds (Young and Harkness. 1961). The autumn flush which remain dormant up to
November-December and attains physiological maturity, bears profuse inflorescence in spring season.
Whereas plants with continuous vegetative growth do not bear flowers and fruits. It India. vigorous

shoots from flush produce mixed inflorescence (panicle) terminally as well as axillary. Atimospheric
temperature, air humidity, inherent nutrient status of shoot {C:N ratio} and cultural operations are the

important factors for reproductive growih in litchi shaots. Zhang er erf. {1999) described some mechanical
practices which are useful in promation of growth in litchi.

Fostering Strong and Healthy Bearing Branches

Thisisa composite but important mechanical and cuhural practice for bumper litchi produgtion,
Timely fostering of strong and healthy shoots gives healthy inflorescence which is a key for higher
preduction. Restrictions in winter flushing through mechanical means helps reproductive bud formation.
The practice also increascs the ratio of female to male flowers in cluster and fruit set rate. The package -
of fostering includes:

* * Timély application of quick-acting fertilizers inmediately after frusts. harvést f§r
recovery of tree vigour after harvest.

Timely and adequate pruning after harvest,

Shooting control and flowering enhancement in last autunin branches threugh binding,
ringing and spiral barking of main trunk or chemical sprays.

Antificial or chemical killing of winter sprouts by manual removal or chemical sprays.

Use of plant growth regulators (paclobutrazol} for maturation of shoots and flower
_promation.

lmprm ing Fruit Retention -

In litchi hcavy feuit drop has been observcd at dntTcrent smges due to the formation of abscission
layer (Stem ¢t e, 1995; Stem and Gazit, 1999). Ahthough fruit drop continues up 1o marurity but most
of the flowers and fruits drop during the first month afier pollination (Joubert, 1986: Stern and Gazit.
1999). The main cause for Mlower and fruit drop inJitchi is imbalance of nutrients and  hermones
needed for cmbryo and fruit development, lack of pollination/fertilization and cnvirenmental factors
in certain cases. Therefore. fruit retention in litchi cannot be achieved by nearly one or two simple
measure but a comprehensive set of practices to be attended stepwise throughout the season. Zhang ef
al. (1999} have suggested a comprehensive measures for fruit retention in litchi.

High fruit retention in litchi can be ensured by controlling winter shoating, improving flowering
periad and flower quality. Timely treatment of plants for strong and healihy shaot production delays
flowering phase and increases fernale flower ratio and finally fruit setting rate. Honey bees are main
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pollinating insects in litchi (Stern and Gazit, 1996}, Increasing the bee population in orchard ensures
better pollination and fertilization which increases the fruit retention. If necessary. artificial hand
pollination can also be done for high fruit retention. In vigorous litchi cultivars, voung bearing trees
produce more vegetative flush and less flowers. Under such condilions. girdling of Nowering shoot
after 10-15 days of pollination is very effective practice for higher fruit retention. Application of
growth regulators particularly auxins (2.4-5-trichlorophenoxy acetic acid and 3.3.6-trichloro-2.
pyridinoxy acetic acid) have been found much effective in controlting the abscission and enhancing the
lichi fruit production in Israel (Stem e of., 1995) and are being used as routine practice.

Managing Fruit Cracking

Fruit cracking is a developimental disorder which occurs mainly during last phase of fruit
development when rapid growth in aril takes place. The disorder is associated with 2 number of factors
including genetical, anatomical, environmental, hormonal, nutritional and soil moisture. Late-maturing
cultivars like China, Swama Roopa. CHES-2, Purbi and Kasba are least affected. whereas early.
maturing cultivars like Shahi, Ajhauli and Muzaffarpur show high fruit cracking (Chadha and Rajput,
1969). Dry. desiceating and hot winds at the time of ripening favours high degree of fiuit cracking. The

fruit cracking in late-maturing cultivars is tess due to onset of monsoon and availability of soil moisture. |,

" An imbalance between auxin, Gibberrellin and cytokinin (Sharmd and Dhiltess, 1986: 1988) has been
reported to occur in the cracked fruits. Application of 10-20 ppm 0f 2.4.5-T and NAA has reduced the
fruit cracking (Prasad and Jauhari, 1963: Chandel and Sharma, 1992). Foliar spraying of 0.5% ZnS0,

reduces fruit cracking (Awasthi ef af., 1975). whereas Mishra and Khan (198!)' reported maximum

reduction in cracking by the application of ¢.4% boric acid at pit hardening stage. Lal and Kumar
(1997) reported that loss of soil moisture and prolonged irrigation imerval during fruiting season has
been associated with severe fruit eracking in litchi. Application of 8 irrigations at 15 days interval
between February and May reduces the extent of cracking.

-

APPROACHES FOR POST-HARVEST HANDLING AND M ARKETING
It is advisable to follow the following essential operations for marketing of produce in the
national and international market.

Sorting and Grading

Fruits are graded according to their size and quality. Inferior {culled. discolored, splitted and
spotted) fruits are separated and the produce is graded in different classes:

Extra class : Super class grade fruits which are uniform in shape, colour and have typical
character of the variety .The fruils must be free from the defects and disorders and must contain the
described dimension and biochemical parameters.

Class 1 : Good quality fruits with described external characteristics of the variety are graded in
this class. However, slight defects are admissible provided they do not affect the general appearance.
quality and shelf- life of the produce.
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Class 2 : A few defects are admissible provided the fruits retain their onginal characteristics
particularly the quality and shetf-life.

Control of Browning

Brown discoloration of the pericarp in fruit starts just after harvesting and fruit appearance
deteriorates rapidly within hours. A wide range of factors such as climatic conditions prior 1o frui
maturity, desiccation. fruit senescence, heat injury and disenses are associated with this problem, It has
also been found that rapid degradation of phenols by the activity of polyphenol oxidase causes the
degradation of skin pigments. Acidification by dipping in H,SO (pH 0.2} and HCI{ IN), sulphue treatment
by dipping in sodium metabisulphite(4%) followed by acidification. salting (2% NaCl). waxing (9%
wax emulsien +0.5% sodium orthophenol phenate) and fungicide treatment (benomyl 0.5 - 1.0% and
bavistin 100 ppm) coupled with sterage at low temperature is effective to control browning of fruits for
a considerable period (Ray. 1989).

Packaging and Transportation

Litchi fruits should be packed in woeden cartoons with sufficient cushioning for distant

transportation; however. for local market its fruits are packed along with the stalk and few leavés.in®

gunny sheets with litchi leaves as cushioning material. For export market the fruits are packed in well-
perforated CFB boxes and transported in refrigerated van afier proper pelletting. The fruits are packed
loose as well as in bunches in the packs.

Marketing

Litchi possesses short shelf-life at ambient condition. Inadequate storage, transpont facilities.
lack of processing unit and vulnerability 1o tempcerature and humidity conditions prevailing during
harvesting posc threat jn fruit quality. Hence. carcful post-harves: techniques should be adopted
particularly for grading. packing and transporiation under controlled condition for an effective marketing.
The marketing of litchi is not well-organized and therefore suffers from a number of problems. At
present the litchi fruits in India are marketed through some channels. They arc

Producer - pre-harvest contractor — commission agent — retailer — consumer
Producer — village trader — whalesater/commission agent - retailer — consumer

Producer - retailer — consumer

For an efficient marketing some points needs 1o be looked into. They are :

Q Establishment of cooperative marketing system.

@) System of pre-harvest contract sefling must be strengihened to avoid loss during the
peak harvesting period.

O Training of the people for right method of harvesting. packing and grading which improve
quality of the produce.
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@] Strengthening of infrastructural facilities such as cold storage. coel chain units,
transportation, etc.

POSSIBILITIES OF AREA EXPANSION

Keeping in view the increasing demand of litchi in the domestic as well as foreign markets.
there is a tremendous scope for its area expansion in the sub-Himalayan tract of the country where

- climate is most appropriate for its successful cultivation. It may. therefore. be wiser to utilize the area

available in the subtropical climatic zones of the country for its cultivation instead of other crops.
Bascd on the fruiting behaviour, quality development and area under cultivation, litchi-growing districts
have been grouped as conccmratc_d. medium concentrated and sporadic regions (Tabte 2'). The
concentrated area is already exploited for its cultivation. however scope exists for increase in area in
the region of medium concentrated and sporadically cultivated area. The Ranchi. Hazaribagh and
Gumladistricts of Jharkhand; tarai region and valleys of Pitheragarh in Untaranchal; Sarguja district of
C]ﬂmttisgarh and Kushinagar, Gorakhpur, Basti districts ot north-eastern Uttar Pradesh have been

endowed with favourable soil and climatic conditions and offer rich potential 10 increase the area

under Hichi cultivation as it has beiter demand and provide high retum in comparison (o other crops.
7 The foothills in the Hintalayas are freé from frost ind receive darly rain and hence offer good
scope for its plantation. The experien.(:c has indicated that litchi cultivation up to 4,000 m above mean
sea-level is endowed with most favourable climatic and soil condition for production of quality fruits
which mature late and ensure availability of fruits during late season. Litchi in India matures early in
comparison to other litchi-growing countries and offers better domestic and export market. According
to a rough estimate, 40,000-50.000 ha additional area can be still brought under litchi cultivation in
subtropical climatic zone of the country under judicious planning and inanagement of natural resources.

Table 2. Distribution of litchi cultivation in India

Distribution type . Area of distribution (district/state} —

Muzaffarpur, Samastipur, Darbhanga and Motihari in Bihar: Dehradun,
Udham Singhnagar and valley of Pithoragarh in Utiaranchal; Saharanpur.
and Kushinagar in Uttar Pradesh: Ranchi and Hazaribagh in Jharkhand;
Murshidabad, Maldah and Coochbehar in West Bengal

Concentrated

Medium concentrated | West Tripura in Tripura; Ghorakhpur and Basti in Uttar Pradesh: Gumla and
L.ohardaga in Jharkhand; Sarguja in Chattisgarh: Kangara valley in Himachal

Pradesh

Sporadic Gurudaspur in Punjab. Kachhar in Assam, Garhwal in Uttar Pradesh. Ootty
and Nilgiri in Tamit Nadu; North and South Tripura in Tripura and Nadia in

West Bengal; Panchmarhi in Madhya Pradesh
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Country Area Production Average Reference
(ha) {tonnes) production
. ) . (tonnes/ha) |
T e, } F ... 0. . P . . AT
India 48,570 364,610 7.51 Singhal
(1999)
China 39,700 61.820 1.56 . Menzel and
Simpson(1986)
Taiwan - 1,31,300 - Tindal (1994)
Thatland 13,350 8,401 0.62 Menzel and
Simpson (1936)
Madagaskar .- 35,000 Tindal (1994)
Mauritius - 1,000 - Tindal {1994}
South Africa - 5,687 - Tindal (1994)
-|Reunion - tooo - - . Tindal (1994)
Ausiralia 1.300 300 1.67 Menzel and
" McCounchie
(1998)
Vietnam 10,000 42,000 4.2 Menzel (1992)
Total - 6,50,827 - '
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STRATEGIES FOR DEVELOPMENT OF LITCHI
TO MEET DOMESTIC AND EXPORT NEEDS

J.S.Kanwar*

itchi does not rank very high in area, production or economic imponiance compared to mango,
banana and citrus fruits. Owing 1o delicacy and nutritional value. it is a favoured fruit m all
sections of the society. In fact, litchi, in its fresh or processed forms is very popular among the social
elite. India ranks first in the world in arca (48.570 ha) and production (3.64.610 tonnes) followed by
China. Faiwan, Thailand, Madagaskar, Mauritius. South Africa. Reunion. Australia and Vietnam are
some other important litchi producers (Table 1). The data show that India leads other cauntries not

Table 1. Area and production of litchi in some countries

only in total production, but also in productivity (7.51 tonnes/ha). This productivity figure should not
leave us complascent because production methods in some countries, where litchi industry is
comparatively young, have undergone a change and their productivities are higher than India at much

younger tree age.In South Africa, an yield up to 12 tonnes/ha is obtained through high-density planting
(Roe. 1993).

State-wise productivity data show that there is too much variability in different litchigrowing
* Professor of Honiculture, Punjab Agriculrueal University. Ludhiana-14100:
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Table 2. State-wise area und production of litchi in India (1995-96)*

State _ Area Production Average
‘ tha) - (tonfes) production/ha
Bihar  © 1 - 23508 N it 2.77.000 1.9 '
Uttar Pradesh 8,774 13297 1.5

Assam - 4.026 15,867 . 39

Tripura | 3495 . 22,650 ' 6.5
West Bengal ' | o ;_,409 . -~ll' £7.500 51

| punjab -+ | a9s0 - 11.940 6.0,
NN I A N I 36

" Arunachal Pmd'és].i " 275 ) 125 0.45
M‘iz.qrar_rzl o . '..'._721' v ) "";' : |_ ) 259 ) o . ¥ e
Nagaland =~ | ' 30 o L 1.2
Maharashtra A7 , 10 0.59 )
Karnataka 16 160 10.0

Total 48,570 3,64,613 Range=(0.45-11.9]

*Sonrce: Nntionnl Horticuliural Board, Govt. of India, Gurgaon

regions of the country (.Table 2). ht varies from 0.43 tonnes/ha in Arunachal Pradesh to 11.9 tonnes/ha
in Bihar, the principal litchi-producing state in the country. 1t is followed by Karnataka (10 tonnes/
ha), Tripura (6.5 tonnes/ha) and Punjab {6.0 tonnes/ha).. . - -~ .- .

For increasing and sustaining production in litchi multiprenged approach should be adopted to
futfilt the domestic and export needs. That necds : -

MULTIPRONGED APPROACH
Increase in Area Under Litchi

Litchi is a heat toving plant, yel. cool winter temperature is necessary 10 bring its trees into
bearing. Such climatic conditions are available along the foothills in the north, north-westem_..nonh-
eastcrn and specific locations in the south Indian hills. These are vast stretches of_area which are
suitable for litchi cultivation wherever irrigation facilities are available. In maost suitable areas. t!1e
maximum temperature, preferably. should not be higher than 38°C bul it is also equally true that. quite
frequently, maximum temperature rises to 43°C or so for shorter periods during May and J_Lme‘ causing
sunburn and cracking of fruits in the north and north-western Lndia. Therefore, while selecting a locality
for litchi planting, this fact must be kept in mind.
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Intreasing Productivity per Unit Area

_ Identification of high-yiclding varieties: Although about 50 litchi varieties are known in
India, yet the commercial cultivation revoives around only a few of them such as Dehra Dun (Shahi)
Calcuttia (China). Bombai. Purbi, Rose Scented and Seedless Late (Late Bedana. Bedana). Litchi tree .
produce 3.type5 of flowers, viz. staminate, functionally female and functionally male 61|1 of thc:seS
oni?' ftuncf:onally female fiowers produce fruits. Other 2 tvpes do not produce f;'uils T-herc is a lot oi“
variation in the occurrence of functionally female flowers in different varielies (Tahie 3). This range
vartes fr_om 20 t0 49%. Therefore. 10 ensure high fruit set and heavy vield varietios with a higi1 percent N
of functionally female flowers like Caleuttia, Seedless No2.and Early Large Red should be encoura i:Qg
to be multiplied and planted to obtain high vields. ’ ¥

Tuble 3. Percentage of functionatly female flowers in different litchi varieties

Variety Functionally Reference
female flowers (%)
Early Large Red 308 Chaturvedi (1963)
Dehra Dun 19.8 Chadha and Rajput
(1969)
Muzaffarpur 292 Chadha and Rajpu
(1969)
Calcuttiz 487 Chadha and Rajput
{1969
Seediess Na. | 273 Chadha and Rajpu
e (1969)
Seediess No2. 382 Chadha and Rajpui
{1969)
Purbi 21.75 Hoda and Syamal
{(1973) '
Range 19.8-48.7

Promising Fxo_lic varieties: lmprovement of litchi, like any other fruit crop. is a cominuous
?vork. Apart from indigenous superior Lenotypes, some promising exotic genotypes should also be
mlroduc_e.d and evaluated to enrich the existing germplasm. Some of the suitable varieties having wide
adaptability - as tested in China and Australia are briefly detailed below along with their salient feawres,

I ay Zee S'u. An Edtly-m 1lur|ng Iﬂlge rflll“.d (J E) i 0 i 1 ¥ i i
i . ' 0 N h
y pri vides e\Ce“Ll“ quallt “l!l[s “”-ll

) Fcr"uxla(.): Early-maturi_ng. stable yield. targe-fruited (up to 60 g). seed small. with exceilent
quatity fruit, fruits do not crack in China, trees sensitive 1o Ca deticiency.
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Fengli: A highly productive Chinese variety. it yields 11.6 kg fruits from a 4-vear old trees.

Kwai May Pink: A promising mid to late season variety. its fruits weigh 22 g each, yielding
72% flesh, good flavour and 15-40% shrivelled seeds.

Kwai May Red: A promising mid to late season varicty. its fruits weigh 18 g each, yielding
72% flesh of excellent quality, sweet. aromatic, 40-60% shrivelled seed. It is suitable for export.

Liquili: Precocious. yields 8-10 kg fruits after 3 years. Fruits mature in early August in China,
Average fruit weight is 16-21 g and TSS 13-18%. it is known for high production and yield stability,
lateness and wide adaptability to adverse environmental conditions.

Songmei 5: Fruits are large, 39-50 each. and strongly arematic.
Songmei 12: A dwarf variety, 7 year-old trees are 33%% smaller than standard Noumizi.
Ziniangxi: A scedling sclection with 39-60 g fruit size, Rated as very good.

Production Technologies
High productivity is a function of superior genotypes. uniform planting stand at optimum density,
judicious fertilization and irrigation supported by adequate plant-protection practices.

High Grade Planting Material

‘Fhe contribution of high grade planting material in increasing productivity needs no emphasis
in litchi. Plant must be healthy and vigorous at planting. Plants propagated from diseased. old and
exhausted mother tree. never develop into good nursery plants. To carch attention of prospective
growers, some unscruplous nurserymen use branches of old trees in the air-layering process. Such
branches root readily and the plants so raised look big. Bt when such plants are transplanted in the
orchard, they do not make good start and many of them die in the establishment process. The resulting
gaps are filled up by the farmers year afler year and finally it results in an orchard with plants having a
range in vigour rather than all plants having uniform vigour. Farmers achieve all this at a high cost.

Preferably. nursery stock should be raised from true-1o-type, healthy and vigorous young mother
trees planted in separate block and used exclusively for propagation work. Such trees, when they lose
vigour due to continuous use for a number of years, should be invigorated by pruning practice. * Goottees”
should be made from vigorous |-2 years old branches which do not bear fruits in the preceding fruiting
season.

Sometimes grafted trees are recommended to be used for planting new orchards because of
their easy establishinent and better growth than the layered plants. But after 4-years of field life growth
differences are eliminated Between the two kinds of plants and [0-year-old marcotted trees give
higher yield than grafied trees in South Africa (Bolt and Joubert, 1980)

Planting Density

Other factors remaining constant, total yield per unit area depends largely on number of trees
planted. Litchi can be planted by square, quincunx, hexagonal or rectangular methods. The planting
distance varies from 8 m X 8 m to 10m x !0m depending upon variety. which could accommodate 100
trees/ha respectively. Planting densities are higher in some other countries. Most of the litchi erchards
in subtropical South Africa are planted at Sm X 5m to 7m X 7m without any tree manipulations (Roe,
1993). In [srael, current practice is t6 plant litchi in a rectangular system at 10m % 5m. accommodating

© 200 treestha. Plant population has been further increased to 400 treestha and by following pruning as

aregular orchard practice to controt tree size. By doing so yield up to 10 tonnes/ha has been reported
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from 10-year-old trees of Mauritius and Flordian cultivars (Goren and Gazit. 1993). We must also ry
shorter planting distances along with pruning to control tree size and increase productivity,

Agpe of Trees at Planting

Commonly one-vear-old trees are used to plant litchi orchards. Since such trees have limited
volume of rooats, they do not stand transplanting shock well and many ofthem die soon after ransplanting
or in the following winter and summer seasons. To overcome this problem and 10 ensure uniform stand
of trees, 2-3 years old plants should be planted with-bigger earthballs during September-Qcitober when
weather cools down sufficiently. Proper balance between root system and keaves on ihese plants should
be ensured by judicious pruning. if required.

Protection of Young Trees Against Frost and Hot Winds

Young litchi plants are quite sensitive to low and freezing temperatures during winter and high
temperatures during summer. While in winter temperature falls down quite frequently to freezing level,
itrises to about 43°-44° C during May and June. Both of'these extremes are mjurious to litchi plants and
they must be protecied by either growing a protective crop of pigeon pea (Cajunns cefan LY. or dhaincha
{Seshania sp.yaround them upto 34 years, The plants of these crops grow quickly 1o provide protection
1o young trecs against hot sun and desiceating winds during summer. In winter. 1ops of these plants are
brought together and tied at the top to forin a cone. A window may be ereated on south-eastern side to
facilitate the entry, of sunlight.

]
'

Manuring and Fertilization

According to Singh and Singh (1954) one tonne of fresh litchi fruits removes 2.2 ke N. 2.2 kg
P.O, 6.6 kg K0, 1.6 kg CaOand 1.} kg MgO from the soil. Thus 8.0 tonnes of fresh fruils remove
from one hectare of land 17.6 kg each of N and P,0O,, 52:8 kg K,0. 12.8 kg CaO and 8.8 kg MgO
(Table 4). Itis quite evident that nutrient needs are quite high and ifthese are not applied regularly, the
growth and fruit yields are likely to suffer in the long run, Studies by Menzel er of (1988) have quite
aptly demonstrated that not only should be nutrient needs be satisfied fully, but there must also be in
sufficient quantities throughout the period of fruit growth and development. All fertilizers should be
applied well before frifit set 10 build up the reserves for flowering and fruiting. But the fertilizer
applications differ from this recommendation in many pans ofIndia. Every litchi-growing state in India

Tuble 4. Nutrient remaoval by litehi fruir

Quantity removed {kg)
Nutrient One tonne Eight tonnes
fresh fruits fresh fruits
N 2.2 17.6
PO, 22 17.6
K.Q 6.6 : 528
Ca0O 1.6 ’ 12.8
MpgO I.1 8.8

Sotirce: Singh and Singh { 1934}
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has a package of fertilization schedule for litchi trees which has been developed out of the experience
of fanners and extension workers (Table 5). Till the time research based recommendations become
avaifable, these recommendations should be followed meticulously. It is always better 1o apply some
fertilizers than applying no fenilizer. Apart from N.P.K usefulness of zinc sulphate applications (0.5-

Table 5. Reconunended fertilizer doses for 10-year-old tree in selected states of Indiu
and some foreign countries

Dose (g/tree}
State/
country N P,0, K,0 FYM{kg/tree)
West Bengal 500 750 730 80
Uttar Pradesh 1000 500 500 -
Punjab 736 360 360 60
Jammu and
Kashmir 800 130 165 50
Haryana 900 350 350 60
"Himachal . v ' s+ -
Pradesh 900 350 350 60
Bihar: )
Bhagalpur 200 320 500 40-60*
Muzaffarpur 210 420/160 500 -
Ranchi 210 160 © 300 -
South Aftica 1120 160 600 -
Australia 552 192 90-120 -

Sonrce: Tandan, H.L.S. (1987)

1.5%) and borax (0.5%) has been reported particularly to reduce fruit drop (Hoda ef «f 1973; Awasthi
et al 1975, Pujari and Syamal, 1977). Planned studies running over a number of years are quite few.
Some work on Calcuttia Late from Gurdaspur in Punjab is reparted here. Sharma and Mahajan {1997)
reported the results of 20 fertilizer trials involving N, P and K. Maximum average tree height (4.37 m),

' _stem girth (56.1 cm), yield (42 kgfwree) and fruit weight (20.5 g} were recorded from trees fertilized

with LG kg N+0.5kg PO, +0.5kg K,0.
Leaf Analysis Standards

Since leaf is the principal site of metabolic activity in the plant and changes oceurring in this
leaf metabolic activity are reflected in plant performance, emphasis is now placed to adopt leaf analysis
as atoo! 1o assess nutrient needs of fruit plants including litchi. Preliminary studies have been conducted
in India on the age, position and number of leaves to be collected for diagnostic work but acceptable
recommendations have not come through. There is lot of variation in this regard from region to region.
However, these standards have been worked out in Isracl and Australia where they are adopted for

" managing litchi (Table 6).
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Table 6. Adequate nutrient ranges in the leaves of bearing litchi trees.

Element Isrnel Australia
N 1.5-1.7%  1.46-1.94%
P 0.15-0.30% 0.10-0.18%
K 0.70-0.80% 0.36~.I 1%
Ca 2.00-2.30% 0.41-0.96%
Mg 0.35-0.45% 0.25-0.66%
Fe 40-70 ppm 37-153 ppm
Mn 40-80 ppm 177-425 ppm
Zn 12-16 ppm 1-21 ppm
B 45-75 ppm 16-50 ppm
Cu [ ‘ 10-25 ppm

Sonrces : Kadman and Slor (1982), Menzel er af, {1984)

Irrigation

In China, where annual rainfall ranges between 1.250 and 1.550 mm, litchi cultivation is done
without irrigation. But such conditions do not exist in India. In north India, where litchi is mainly
cultivated annual rainfall is about 750 mm and most of it falls from July to September when litchi crop
isover. Innorthand north-western India. conditions of high temperature, low humidity and high speed
winds oceur during the period of flowering, fruit growth and development between April and Junc-end.
This is also the period ofhigh evapatranspiration demand. Therefore. litchi requires abundant moisuture
during this period both in the bearing as well as young non-bearing trees. The only time of less water

- requirement is the period before flowering when relatively dry conditions are required 1o restrict
vegetative growth to encourage floral initiation. Excessive moisture supply during flowering may
reduce fruit sctting. Too high or too low moisture conditions during fruit development and maturation
may cause skin cracking.

Apply water when 30-45% of the available soil moisture has been depleted in the root zone
(Abbu Hassan and Chatopadhyay ( 1990). This treatment gives highest yield. When irrigation is applicd
at 60% available soil moisture depletion, yield decreases by 40-44% compared to wetter treaiments.
Moisture needs of litchi trees are more critical between fruit set and fruit maturity. Moisture shortage
during this period, which extends for 16-17 weeks in north India. leads to excessive fruit drop. low
yield, poor fruit quality and excessive fruit cracking and sun-burn.

Frait Drop

Litchi trees suffer a heavy fruit drop between fruit set and maturity so that only a small proportion
of it (2-18%) is carried to maturity in different cultivars (Table 7). The quantum of fruit drop varies
with variety and season (Kanwar and Kahlgn, 1985) and tree age. The younger tree suffers less drop
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Table 7. Fruit drop in different litchi cultivars

Cultivar Fruit drop (%} . Reference

[~ Delira Dun 83.46 Singh and Dhillon(1981)
Muzaffarpur 96.12 Singh and Dhillon(1981)
Calcuttia 93.55 Singh and Dhillon{1981)
Calcuttia 60.0 Sharma and Roy (1987)
Rase Scented 96.00 Singh and Dhillon (1981)
Seedless Early 97.54 Singh and Dhitlen (1981)
Seedless Early 5445 Singh and Lal {1980)
Seedless Late 84.25 Singh and Dhillon (1981)
Seedless No. | 92.55 Singh and Dhillon {1981)
Seedless No. 1 96.40 Chadha and Rajput (1969)
Seedless No.2 98.00 Chadha and Rajput (1969)
Seedless No.2 91.73 Singh and Dhillen {1981)
Purbi 97.0 Sharma and Roy (1987)

than older trees (Misra er o/, 1973). Fruit drop control recommendations differ with states and varieties,
They are given in Table 8,
[] -

Table 8. Control af fruit drop in litchi

oo bl ST s v, o OISR A - T TS D

Cultivar State Best Time of Reference
. treatment application
Dehra Dun Uttar NAA: 35-100 ppm April 1.16 Prasad and Javhari
Pradesh 2,45-T30-35mm (1963)
Punjab NAA: 20 ppm Misra et af
{1973)
Himchal 0.5 to 1.5 percent March 30, Awasthietal
Pradesh zinc sulphate May, 6 (1975)
Purbi Purbi }.5% zinc Zinc sulphate Hoda et af
sulphate + in mid (1973)
NAA 10 ppm February and
. NAA on
March 30,
Apriléand 13
Bihar 24.5.T, 25 Pujari and Syamal
0.5% borax ppm and (977
Calcuttia © Uttar 24-D:2ppm -~ First fortnight of | Singh and Lal
Pradesh April at (1980)
50-100% flower
opening
Rose Scented]  Uttar NAA: 20 ppm April 10-16 Khan e al (1976}
Pradesh | GA: 00 ppm .
2.4.5-T:10 ppm
/CCC: 250 ppm
Alar: 250 ppm
Bombai West NAA: ppm Second week of | Ghosh er of
a Bengal March {1987) [
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Irregular Bearing

For sustaining commercial cultivation of litchi in India and elsewhere. varicties chosen for
planting must be regular in bearing, apart from other desirable characters like heavy yield, intense red
colour of skin, high fruit quality, leng shelf-life a1 ambient conditions and good tranisportation and
storage characteristics. In India, litchi industry depends largely on Shahi, Dehra Dun, China (Calcutiia),
Purbi. Bombat and Rose Scented varities. While Dehra Dun s a regular-bearing, Calcuttia, Seedless
Late and Rose Scented are irregular bearers. Usually a heavy crop is followed by a light crop in latter
varicties: while in former production is quite consistent. Irregular bearing is a serious problem in other
lichi-growing areas like Isracl, South Africa, Hawaii. Australia and Florida. Kanwar and Nijjar (1 985)
were the first to demonstrate that flushing habit of fitchi varieties was closely connected with irregular
bearing (Table 9). The data show that capacity of litchi shoots to bear is varietal in nature. While non-

Table 9. Growth and fruiting behaviour of bearing and non-bearing terminals in
litchi int subsequent year

Cultivar Type of Terminals (%) which grew Fruitful
Terminal shoots in
subsequent
year'(%)
Once Twice | Thrice Four
times
DehraDun | Non- 100.0 160.0 | WNil- Nil - 95.0
bearing (Feb)*
Bearing 100.0 Nil Nil Nil 65.0
(July) {Sept.)
Calcuttia Non- _.r 100.0 65.0 35.0 - Nil 70.0
bearing {Feb.) (July) {Sept.}
Seedless | Non- 1000 | 1000 | 100 | %00
Late bearing {Feb.) (July) |} {(Sept)
Bearing 100.0 90.0 Nil Nil 10.0 -
Bearing 100.0 65.0 100.0 Nit -
(July) (Sept) | (Dec)

*Months in brackets indicate time when new growth flush appeared,
Sonrce: Kanwar and Nijjar {1985),

bearing terminals of current year are more productive (70:95%) in the next year, it was 65% in
Dehra Dun compared with Caleuttia (10%) and Seedless Late (25%). Individual shoot records in Calcuttia
and Seedless Late show that floriferous condition of shoots is determined largely by presence or
absence of crop in previous year, rather than by how many times a shoot grow vegetatively before its
diffsrentiation into a flariferous condition,

.
.
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Sun-burning and Cracking in Litchi

These disorders are a scrious handicaps in litchi-producing areas throughout India. Pakisten,
China, Australia and Israel. In India, damage due to sun—bdrning occurs up 10 0.9-19.13% and from
cracking up to 20.74% in ditferent varietics. The collective damage ranges from 2.39 10 36.96% to in
different varieties (Table 10). Apan from environmentat factors, varietal. hormonal. nutritional and
soil moisture factors are associated with these disorders. Irrigation at 20-40% depletion of available

Tuable 10. Varictal variation in extent of sun-burning and cracking of lechi friits
J4 g

Cultivar Sun burnt (%) - Cracked (%) Total damage (%)
Muzaffarpuir 16.22 20.74 ' 36.96
Dehra Dun 17.15 ) 16.04 33.19
Calcuttia Late 4.46 . 842 12.88
Seedless Early 667 635 ' 13.02
S_ced]ess Late 12,24 ) . ) '5.56‘ ) 17.80
Bedana 0.90 YT 1.89
Bombai 233 1.06 239,
Deshi 15.52 11.55 27.07
Early Large Red 19.13 10.29 - 2942
Elachi 7.83 1.68 9.51
McLean 3.88 0.97 : . 4.85
Muzaffarpur 5.27 6.86 !2.!3
Nafarpal | 559 312 8.71
Range 0.90-19.13 0.69-20.74 2.39-36.96

soil moisture is quite helpful in reducing cracking of fruits (Chandel and Sharma, 1992). Kanwar and
Nijjar (1975) recommended 2 irrigations per week between April to June-end (o control these disorders
at Gurdaspur in Punjab.

Plant -Protection Technology

About 40-50 inscct and mite pests cause damage to litchi trees (Hameed ef of, 1992) and if they -
are ot managed in time, some of them can ruin well-cstablished orchards. Some of them like mites may
become so endemic that even the best level of management may find difficult to eradicate them. The
most widespread litchi pests in the world are tisted in Table 11.
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Tuble 11. Most widespread litehi pests

Pest ' Control measures

Aceria (Eriophyes) litchi (mite) Chemical sprav

Lyramorpha rosea { Tessaruioma spp. Idem
(pentatonid plant bug)

: “Various species of fruit fly idem

. Various species of beetle Idem

(_'f;r.wuphfcbir; spp. (fruit-borer) ldem

Epiphyas postviteny (leaf-eating Idem

catterpillar)
Deadorix epijarbas (fruit-borer) idem
Various birds Non-chemical
-. - " rather difficult .

Fruit-cating bats Idem

Caphalewros virescens (alga) Chemical sprav

Of these pests, litchi mite, species of fruit fly. fruit-borer and leaf-eating caterpillar are more
important. Their control measures are available and they must be followed vigorously to save trees and
fruits.

Mites: Preventiye control measures are always betrer than to allow a build-up of the pest in the’

orchard and then 1o control it. Layered plants should be dipped in a mixture of 50 mi dimethoate and 50
mt of a moistening agent dissolved in 50 litres of water when they are sold from the nursery. Older
infested trees in orchard should be treated before flushing with 0.05% dimethoate either alone or in
combination with 0.12% dicofol. Repeat spray two weeks and montly thereaficr until the new growth is

free of all symptoms of infestation. Wettable sulphur (100 g/20 litres water) is also recommended after
hﬂl’VCSUl‘Ig once or lwice ln wmler

Fruit- borers

Cryprophlebia ombrodelta, C. carpophaga. Argvvoploce illepide, A peliastica, Canopomerpha
cremerelle. Blastobasis sp. and Gutesclurkeana ervtios are serious pests on ditchi phants, causing tosses
up to 60-95% (Khangura er ul. 1992). Blastobayis sp. is a serious pest in Punjab and it can be
controlled by spraying of 0.025% Sumicidin 20 EC at fruit-setting stage (two time) followed by
artother spray after 20 days. Thiodan 35 EC @ 0.05% is also effective. Genesclarkeana erotias can be
controlled with 3 sprays of 50 g 2.i/ha of fenvelrate and 500 g a.i. of quinalphos starting from fruit set
at 15 days interval.
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Fruit flies

Fruit fly damage does not seem to have been recorded in India, However. it is widespread in
South Africa. Use of eco-friendly calico bags is recommended for.its control,

Leaf-eating Catterpillars

This insect can become serious during July-August when new shoots emerge after harvesting.
If this growth is damaged. next season’s crop is likely to be reduced because. all litchi varieties are
affected by this pest. A single application of 0.02% quinalphos eradicates its larvae from shoots within
2 weeks of treatment (Mann and Singh, 1984).

DEVELOPMENT OF POST-HARVEST HANDLING PRACTICES
Preservation of skin colour

The litchi fruit is non-climacteric and cannot be picked earty to ripen off the tree like mango
and banana and when it ripens on tree, picking cannot be delayed. For these reasons when the fruit is
harvested. it has to be consumed/used within the next few days otherwise it deteriorates in quality and

loss of skin colour is the first victim, Celour is an important quality parameter which is elosely associated -

with maturity and eating quality and its loss results in the market value of fruits. Loss of moisture from
litehi fruit skin and colour are closely linked. it is common practice to maintain freshness of litchi fruits

. during transport by some kind of cushioning material along with packing material {(Moreuil, 1973). . ;.-

The browning of litchi fruits is perhaps due to anthocyanin degradation, brought about by pelyphencl
oxidase and hydrogen peroxide cnzymes synthesized under conditions of high temperatures (Underhill
and Critchley, 1993). The degree of tissue browning is proportional to rate of pericarp desiccation
{Underhill and Critechley. 1994).

The treatments which usually maintained the hydration of cells of fruit skin are also useful in
maintaining the fruit skin colour. Peel browning is prevented by packing the fruits in small punnets and
over-wrapping them with a cling plastic film (Bain er eif., 1982). Dipping fruits in low pH solutioins
(particularly HCI at pH 0.3 er 0.5) prior to storage at 22°C. retains their red colour and does not
develop browning upto 6 weeks and low pH treatment does not have adverse eftect on fruit quality
(Zuberman et «f, 1990). The low pH treatment could replace fumigation with SO, as a method for
preventing browning in litchi afier harvesting. But Fuchs ef of (1993} suggested that S0, treatment
significantly increases permeability of plasma membrane, enabling penetration of the m:|d dip to ceil

vacuoles where anthocyanins are located. Underhill ef af (1992) reported that fumigation of litchi fruits.

with 1.2% S0, inhibited polyphenol oxidse activity. This treatment also causes a rapid bleaching of
pericarp due to formation of a colourless anthocyanin. Acidification of fruits with | N HCl results inan
immediate improvement of pericarp colour of SO, treated fruits of Tai So (Mauritius}).

Acidification is suggested to reverse the bleaching effect by promoting SO, dissociation from
pigment complex. They also proposed increased pigment stability caused by acid-induced structural
charges and possible Cl-ion inhibition of PPO {polypheno! oxidase} may also contribute to colour
development. Acidification does not reduce eating quality of fruits. Treatment of fruits of Mauritius

" and Chennai cultivars with 6.0% solution of sodium-metabisulphite for 10 minutes, followed by a dip

in4.0% hydrochloric acid for 2 or 5 minutes or 10.0% acetic acid for 5 minutes or vinegar for 5 minutes
increases their storage life for 28 days at 1°C, followed by 3 days at 20°C. Sodiwm metabisulphite
treatment results are comparable to sulphur dioxide treatment in bath cultivars (Duvenhage, 19%4).
Pericarp colour retention of litchi fruits can also be extended by a combination of vapour heat and low
pH treatment followed by cold storage at 1.0°C up to 28 days (Kaiser ef af., 1995} Jiang and Fu (1998)
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The cold stored fruits show longer shelf- life but major problem in this case is rotting. Various

were also able to control pericarp browning of Huaizhi fruits by dipping them in 10 m.mot glutathion/
litre+ 100 m.mol citric acid/litre for 5 minutes within 3 hours of harvesting followed by air drving and
packing in polythene bags (20 fruits/bag) and finally storing for 6 days without loss of colour or quality.

treatments have been developed to increase cold-storage life of fruits. These are given in Table 13.

Table 13. Cold storage treatments to enlance life of litehi fruit

Packaging practices Wety Pre- Storage Relative | Stornge | Reference
Pre-cooling: Litchi fruits, afier harvesting, may be cooled immedintely to remove their field :::;:i:m ;rempfcm' h;""d"-‘" duration
heat. 1t is very important to extend their shelf- life. It can be done by air cooling, hydrecooling or ure (°C) | 4 (days)
vaccum cooling, Freshly harvested fruits when cooled rapidly and maintain a1 -25°C for 12 months - - 0-7.2 - 90 Shukla(1964)
remain in excellent condition. Muzaffarpur Wire netting 1.1-3.3 80-85 30 Choudhury and
Packaging: For the maintenance of freshness. quality and freedom from decay etc. proper g?:ﬁfuw dip in 5% 8.0 ) 60 g;:;ﬂ?l ,gég)sg)
packaging of fruits is a prerequisite. A good package ensures looseness of fruits and free circulation of thiourea solution+ ’ ang 1>
air. Different types of containers like wooden boxes, bamboo baskets, jute bags and corrugated fibre venyl bags
boxes (CFB) are quite popular these days. Corrugated fibre boxes (CFB) have advantages of light Benomyl+plastic punnetsH 5.0 - 40 Tongdee et o,
weight, less damage to fruits. ease in handling and printing, attractiveness of the product, reduced polyveny chloride film (1982)
freight cost, high quality retention of fruits during transpor and suitability for export market ete. Leaves - Wai Chee 0.1% benomyl at 5.0 . 15 Wong ¢t al.
of litchi or shisham (Dalbergia sissoo) or paper clippings are often used as lining materials in the : 52°C for 2 minutes or (1990)
packaging boxes. Packaging can be done in bunches or as single {ruit. But Thompson (1954) observed Prochloraz at 0.055% :
that single fruit packing was superior than cluster packing. Although. internationally. cluster packaging for 30 seconds + ~
.apd single fruit packaging arg both acceptable, the later method appears easy in handling the fruits . , o. - ‘. |.. packing in plastic . e F ¢ i
during marketing process. In Australia, litchi is packed mostly in volume filled bulk packing. The : punnets, over wrapped
packings used arc detailed in Table 12, . with a fitm .
: Wai Chee 0.1 benomyl 5.0 - 15 Waong ef of,
Table 12, Bulk puckages used for litcchi in Australic Tai So Kwai for 1-3 minutes (1991)
Package Material Internal base Palletization Fruit May Pink 511'48“C and 1-2
diameter weight(kg) mmuleF at SO“? .
Dehra Dun Two minutes dipping 0.0-3.0 - 14 Sandhu and
AUF litre** Fibre board 380 x 285 mm 12 layer 4.5-50 in 125, 500 or 1000 Randhawa,
12 punnet package | Fibre board 470 x 360 mm Not suitable 5.0 F;;Tygxi;fll;gg?ﬂfomm e
Standard tray pack | Fibre board 485 x 325 £ Smm 8/layer 4.5/5.0 containing quarter
Fragile styrobox Polystyrene 470 x 350 mm 8/layer 4x1.04x1.5 size Dual Reicase (DR),
sulphur dioxide
Source: Ledger (1986) - generator+cardboard
**: Recommended cal boxes
alcuttia Two minutes dipping in . | 0.0-3.0 - 14 Sandu and
Cold Storage 2000 ppm Bavistin + Randhawa,
The ambient conditions at the time of harvesting in India are not conducive 1o longer storage. DR sulphurdioxide (1992)
The storage life of fruits at room temperature is not more than 3 days. This necessitates the storage of generator +perforated -
fruits in cold storage to increase their shelf- life and to spread the marketing period. Storge period polythene bags+
varies considerably depending on maturity level of fruits, time gap between harvesting and storing. cardboard boxes
storge temperature, relative humidny, pre-storage and pre-harvesting treatment to fruits and materials Seedless Late Dipping in 2% sodium 0.0-3.- - 19 Sandu and
and method of packing etc. Under ambient conditions shelf -tife of fruits could be increased up to 6 hypochlorite for 2 Randhawa,
days by coating them with 6 and 9% wax emulsion containing 0.5% SQPP (sodium ortho-phenylphenate) minutes + DR Sulphur (1992)
and storing them at 30-35°C and 59-60% relative humidity (Garg and Ram. 1972). Tongdee ¢t o, dioxide generator
{1982) dipped titchi fruits in benomyl. packed them in clear plastic punnets, covered with polyveny! Dehra Dun Wrapping in perforated  |"0.0-2.0 85-95 10 Mahajan {1997)
chloride film and held them in glass jars at 20°C. Such fruits maintain their freshness for 11 days with polybags+packing
about 3% weight loss. in wooden boxes
208 209 )
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Export Strategics

Litehi fruit is quite popular in most Asian countries and significant quantitics are traded in each
season. it is quite popular in the Gulf and European countries as well as in America. India produces the
largest quantity (3.64.610 tonnes) of litchi in the world but most of it is marketed locally in fresh form,
A recent study conducted by National Council of Applicd Economic Research (NCARE) under the
negis of APEDA shows that litchi is export competitive in international market {Ghosh 1995),

Far economical marketing of litchi in the international market farmers/traders must know about
major competing nations and their seasons of production. These information are given in Table 14, It
is quite apparent that India faces competition for marketing fruits in the intemational market from

® Table 4. Lirchi marketing season in northern and southern hemispheres

Marketing season Producing countries

May to July China, Taiwan, India. Thialand, Israe), Pakistan. Vietnam.
Indonesia, Philippines. USA (Florida), Kenya, Honduras,
Martinique, Ivory Coast. Jamaica.

Madagaskar, Mauritius, Reunion, Zimbabwe, Brazil, Australia,
New Zealand and South Africa

December to late January

China. Taiwan, Thailand and vietnam where production is substantial (Table 1). In fact, they are
already in the international litchi market. . oo

It must be remembered that Hong Kong and Singapore, where litchi market in well established.
are highly competitive and have very high standard for imporied produce. Only large. highly coloured
litchis with small sceds and firm flesh are preferred by consumers. In 1983, Hong Kong imported
7.500 tonnes of litchi of which 80% came from China and remaining from Thiwan. Mast of this
requirement is received between June and July. Singapur imported 4, 400 tonnes with 90% coming from
China and 10.0% from Taiwan. Prices ranges between | and 11 Austratian dollars a kg depending upon
cultivar, fruit quality and time of supply. The comparative physico-chemical characteristics of major
litchi varieties in world are given in Table 15. The data show that in China the major shift is toward
developing large-fruited varieties 1o meet the intemational market demand. The UK, France and Federal

Table 15. Physico-chemical characteristics of Indian and exotic litchi varieties

Variety Fruit yielt Fruit Flesh (%) TSS5(%) Acidity | Period of
(kg/tree) weight 2} Fruit Maturity

Dehra Dun,

MuzafTarpur, .
Calcuttia, 90-130 152270 | 62-79 16.5-21.0 | 0.32-0.76| End of
Scedless Late, v May to
Rose Scented, end of
Bombai June

Groff.
Brewster, No
Maichec, Tai - 12.0-24.0 70-84 - - -
So. Hoak Yip,
Kwai May
Red, Salathiel,
Kyai May Pink

Fay Zee Siu.
Feizixiao, - 30.0-60.0] -- - - -
Sougmei-5,
Ziniangxi*
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Republic of Gennany import about 10,000 - 12,000 tonnes of fruits. mainly from Madagascar and
South Africa where harvesting season extends from November to March but peak supply period is from
December to late-January, These countries can be a ready market for Indian litehis from May to July.
The prices in Eutope range from 4 to 10 Australian dollarsfke (Menzel et of.. 1993), Markets in
Australia, New Zealand, South Africa ean also be explored by indian producers.
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STRATEGIES FOR DEVELOPMENT OF MANGO
S.N. Pandey* -

Iendia produced 12 million tonnes of mangoes in 1999 according to FAO estimate (2001 ). However,
ver-growing population (about 103 crore) of our country makes per capita availability of mango
quite insufficient. The fast-vanishing seedling {rees from rural scene making sucking type mangoes
scarce and contractual auctioning system of commercial orchards resulting in the soaring prices of
improved varieties in the market leave a chunk of rural population beyand the reach of mango even
during the scason of bumper harvesting. The proper development of mango industry depends on sound
and dynamic research hase. transfer of technology to end-user at right time and creation of éfficient
transport and marketing facilities. Thus, keeping in view the target of making healthy growth of mango
industry with bounty harvest for fresh consumption and processing into various products both for domestic
as well as expon markets, commercial viability of orchards and availability of quality manjoes in
plenty within the reach of the poorest of the poor, it is higll time to adopt proper sirategies for overall

development of mango in India to increase and sustain preduction and productivity. take advantage of

value-addition and minimize pre-and post-harvest losses for ushering into prosperity through mango
industry. ) o

R&D STRATEGIES FOR MANGO S

While the research strategies should apply bottom-up approach, the technology transfer and
developmental activities need to percolate from top to bottom with full paniicipation of Government
and NGOs. extension and developmental agencies. financial institulions, traders. consumers and growers,
The major strategies are =, : ;

Enriching germplasm by introduction and eollection of cultivars, superior clones of commercial

cultivars, cultivable seedling elite types, wild types and Mangifera species and their evaluation, -

characterization,regisiration, utifization and conservation for posterity .
Diversification of Mango

Mango has as many as around 1.595 cultivars of different shapes. sizes, colours, tastes, maturity
periods and uses. growing in several countries from foothills to the sea-shore. In India, a large number
of un-named sucking types are also available, some of them have delicious taste and flavour, Such types
are totally neglected and uncared for. Mango orchard shoutd include more than one variety, preferably
of diversificd use. To create variability for e ffective selection and protect orchard from wind and vagaries
of weather, it is advisable to grow seedling trees on border lines ofthe orchard. The commercial cultivars
are characteristically specific in location and use (Tables 1 and 2).

* Head, Division of Fruits and Hortieultural Technology, IARL New Delhi - 10012
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Tuble 1. Mango cultivars grown in differemt regions af hudia

Repion Commercial cultivars ) Promising cultivars
North Dashchari, Langra. Samarbehist Chowsa, Amrapali. Mallika
Bombay Green. Ramkela, Lucknow Safeda
South Neelum, Bangalora, Mulgoa, Banganapalli, Arka Aruna. Arka
Suvemarckha Neelkiran, Arka Anmol,
Arka Puneet, Manjira. Au,
Rumant
West Alphonso. Kesar, Pairi. Goa Mankurad. Ratna, Sindhu
: Jamadar, Rajapuri

East | Himsagar, Fazri. Zardalu, Kishenbhoyg, Jawahar, Provasankar,

- Gulabkhas.Ashwina Mahmood Bahar,Al-fazali

Table 2. Mungo cultivars suitable for processing

Product Cultivars . -+ L
Pickles * Ramkela; Pulian, Chandrakaran. Karanjio, Ashwina
Beverage Amrapali, Gaurjit. Jauhari Safeda, Atka Puneet
Nectar Dashehari. Amrapali, Saheb Pasand
'Pulp C Bangatora
Juice " Sukul
Stice in synip ' Mallika, Dashehari. Banganpalli, Nozuk Pasand. Anderson,
Blending juice Amrapali, Benazir, Nisar Pasand

Although a number of cultivars .isuch as Elaichi and Bhadauran of India (resistant to

_'_mal_fo_r,rm_:t.ion)_, 13-1 of Isracl and Kurukan of India (resistant 10 salt) and Creeping, Malviya Bhog.
Naspati, Kerala Dwarf and Mahmooda Vikarabad of India. Brooks of Florida, Julic of Jamaica and

Divine of Puerto Rico (dwarfgrb’wth haﬁilfare also available, but their proper utifization as rootstock
or breeding material has not yet been done. Madoe, of course, is used as a vigorous rootstock in Java,
The salt tolerant rootstock 13-1 developed in Isracl should be tried in India along with Kurukan for
extending mango cultivation to the salt problem soils. ...

Similarly, Alphonso and Amrapali of India; Irwin, Davis Hadew and Zilt of Florida and Blanco
of Puerto Rico have good shelf-life. Ramkela of Uttar Pradesh and Ashwina of West Bengal and
Bangala Desh are ideal cultivars for pickle-making. Alphonso, Dashehari, Alampur Baneshan, Mallika
and Nazuk Pasand from India and Anderson of Florida are suitable for canning. Carabao of the
Philippines is a suitable cultivar for processing. Puerto Ricon cv. Divine is free from fruit fly. These
varicties can be utilized as parents for incorporating their desirable traits in hybrid,

Delicious mangoes of sucking types like Mithwa Ghazipur and other unnamed types, which
could have been useful for processing in the form of juice. nectar and mange leather (amawat) and
many other types suitable for pickling are fast vanishing in India duc to their old age leading to
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unproductivencss and tree felling. The collection, characterization, evaluation and utilization of such
vulnerable types need greater attention.

Neelum, a regular-bearing cyltivar from South India, has more frequenily and successfully
becn used as a parent in mango breeding in India for transmilting its regularity in bearing character to
the hybrids. Recently. Amrapali is now being used as a parent for incroporating its regularity in bearing
coupled with dwarf tree strature, high TS$ content and attractive deep orange pulp colour in hybrid at
different centres.

Characterization and Registration of Cultivars

Characterization consists of recording those characters which are highly heritable, can easily be
seen by the eye and are expressed in al) envirenments. Some of the useful characters for this purpose
are fruit shape. size, shoulder, apex. beak. sinus, peel colour. thickness, lenticells. adherence to pulp,
pulp colour, taste. flavour: stone size, shape, veination and fibreness. Molecular biology techniques
are useful for taxanomic characterization.

Mango cultivars reported from different places, consists of several synonyms and homonyms

thereby creating confusion in cultivars nomenclature. International Registration Authority for Mango -

Cultivars under operation at the Division of Fruits and Horticultural Technology, IARI, New Delhi, as
an organ of the International Socicty for Horticultural Science Commission_for Nomenctature and

" 7" "Registration isTo take the work of registering the names of newly-evolved cultivars following the rules-

of the Intemnational Code of Nomenclature for Cultivated Plants. Internatinal Check List of Mango
Cultivars consisting chief characteristics 0f 793 cultivars and a list of 1 595 cultivars with stnndardiz_ed.
spelling of their names have been published for checking cultivar name. '
Evolving/Selecting/Identifying New Cultivars Teevs

All commercial mango cultivars arose as chance seedling selections from known mother trees.
Mango breeding is a dificult task programme due to long juvenile phase. high level of hetrozygosity,
presence of one sced per fruit. heavy fruit drop and polyembryony in some cultivars, The low hybrid
population is inadequatefar sclection and hence not many outstanding hybrids have been obtained.
However. in recent years improvement in pollinating techniques and more rapid screening of hybrid
populations have enabled release of many hybrid mango cultivars of commercial value. Intervarietal
hybridization has resulted in about 20 cultivars, viz. Mahmood Bahar and Provasankar from Sabt_)ur:
Swarnajehangir; Neeluddin; Neelgoa and Necleshan from Kodur; Mallika and Amrapali from [ARI,
New Delhi; Arka Aruna, Arka Puneet, Arka Neelkiran and Arka Anmol from ITHR, Bangalore; Ratna
and Sindhu (seedless) from RFRS, Vengurla: Au Rumani and Manjira from FRS, Sangareddy and
Neelphanso, Neeleshan Gujarat and Necleshwari from Paria, Gujarat.

Crop improvement necessitates biotechnological tools. Because of world market demand for
mangoes with specific qualities. synthesis of new cultivars has become more imperative, Rapid stride
in molecutar biology and in other aspect of biotechnology have opened up new approaches in this
respect. The recent development of genetic marker for man 0 and their application to classical breeding
offers tremendous potential for mango improvement. The introduction of specific gene for disease and
pest resistance into popular cultivars may help in saving crop losses tremendously,

Although genes coding for such horticulturally important traits as tree size, yield and fruit quality
are not yet available, biotechnology has the potential to resolve some of the most serious production
problems of mango cultivars by incarporating specific horticultural traits in existing cultivars without *
changing the integrity of clones and cutting juvenile period short tree evaluation, Although genetic
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transofimation of mange with selectable and scorable marker genes is not a limiting factor, very few
genes have actually been isolated from mango,

Creating source of healthy scion mother plant for propagation, standardization/adoption of
standardized methaods of propagation in different locations arnd making healthy planting materiat
available on a large scale for expanding area under mango cultivation,

Propagation and Rootstock

Currently most mango production areas rely on traditional methods of plant propagation such
as by seedage, grafting {inarching, veneer, side. epicotyle, soft wood, cleft or wedge) and budding
. {shield, forkert, patch). '

"Mango is commercially propagated by veneer grafting and hanging inarching in north India,
sofi-wood grafting in ¢astern India. side grafting i centrail india and stone grafting in western India.

- Stooling ¢an also be employed for the multiplication of rootstocks. Micropropagation. which has a

tremendous potential for multiplying plants rapidly, has not yet succeeded due to the presence of high
-amount of phenols. The suceess in this area is restricted 1o the somatic embryogenesis only, Tissue

. culture technique is, however, currently being perfected and investigated for rapid multiplication of
. clite types, . .

In mangoe, non-deseript monoembiryonic seedlings are used as rooistock for propagation. It is

imperative to+ use clonally ‘propagated standard rootstock instead-of non-descript’ rootstock.
Pofyembryonic rootstocks are genetically uniform. Some of common polvembryonic varieties tried as
rootstocks are Pahutan Olour and Vellaikolumban for inducing dwarfing and Kurkan salt tolerance.
These rootstocks are needed to be tried for commercial cultivars in different regions. Salt tolerant

«, rootstock, J3-1, dgve[oped in Israel should be tried with different cultivars in salt-affected arcas of the

“country. Some new footstocks are also to be devetoped for inducing resistance to inscct pests, disease
and physiological disorders like black tip, spongy tissuc, internal necrosis, frujt drop. gummosis etc.

Opﬁmizingl Jruit production and productivity by eﬁiciénl and judicious use of inputs like

Pprecious water, valuable nutrients, useful herbicides, eco-friendly pesticides und need-based plant

growth regiclators'in commerciat orchards; expanding area in problemuatic soils through develaping
selecting suitable cultivarsfrootstocks; high-density plantation, and undertaking social plantation
in homestead and public places inbludi_ng tribnl belts.
Irrigation Aimi}ig at Water-use Efficiency h

Tree response to irrigation is influenced by rate, timing and method of application, tree growth
stage, climate, and cultivars. Normally non-bearing trees up to 4-3 vears of age are irrigated at weekly
intervals during summer. In bearing orchards, irrigation should be stopped during winter months
coinciding with flower-bud differentiation. In north india, 3-5 irrigations are required starting from
February to May depending upon soil type and depth, rainfall and distribution and fertilizer practices.
A number of irrigation methods like basin ring, furrow, flood, sprinkler and drip are being employed.
To use water judiciously, drip irrigation is making inroads in mango growing. The young mango plants
requires 9-12 litres of water/day/ plant, 3-6 years old trees 30-35 litres, 6-10 vears old trees 50-60
litres, 9-12 year old trecs 80-90 litres, while fully grown trees demand 120 litres of water/dayfiree.
Young mango trees requires 2 drippers at a distance of | m on lateral lines. while fully grown trees
require 2 drippers with double fateral lines at [-1.5m distance. However, method needs to be standerdized
for different types and depths of soil, varieties and season through location-specific trials. The e ffect of
drip system of irrigation on the longevity, productivity, productive life of trees and their anchor 1o the
soil should be investigated in detail. -
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Nutrition with Special Reference to DRIS

Application of balanced nutrients through addition of organic manure. recveling of organic
matter in the field and major and minor inineral elements should find a place in orchard management of
mango.

Soil testing as the solc basis for making fertilizer recommendations has limited applicability
with fruit trees like mango due to their specific root distribution, perennial habit. rootstock effects and
differential fruiting. Soil and leafanalysis should therefore, be complementary, Howevwer, leaf analysis
is more useful. A considerable amount of research has gone into the sampling technique. However, due
to limitation of criticat or balance ratio concepts, DRIS (diagnosis recommendations and imegrated
system) has been developed to fulfil predictive use of leaf diagnosis. Unlike other approaches, e.g.

sufficiency of range method, DRIS is an integral approach that identifies the sufliciency of each nutrient -

in relation to others in the ptant rather than a critical concentration of a specific nutrient. DRIS is used
to identify mineral defficiency associated with mango decline in Tormy Atkins and observed that the
nutrient imbalance index is higher for trees in orchard with the highest percentage of declined tree than
generally healthy orchard. Maganese and iron concentrations are generally low in mango. Phosphorus
has the most negative DRIS index. However, its concentration was above the critical value in an orchard
with no declined trees. DRIS should be utilized in conjunction with critical value for nutrien
concentration,

~te
“"“There is an urgent need to determirie the rhizospheric effect of mango trees in priming the
nutrients from passive soil pools. The role of mango rootstock with respect to tree nutrient status has
not vet been addressed to. The relationship of nutrients applicd to soil. their concentration iri foliage
and yield should be classified. The most common doses of nutrient need to be determined in terms of
cost and benefit. The graded doses of nitrogen, phosphorous and potassiim shouid be evaluated.

Vegetative Growth and Reproduction Manipulation

Ultimate mango trec size depends upon the variety. climate and edaphic condition and cultural
practices. Mango tree requires new vegetative growth in order to produce fruits each year. The optimum
temperature for vegetativegrowth is 24-30°C.

A cessation of vegetative growth is required to induce transformation from vegetative to
reproductive phase. Canopy management and reproductive manipulation practices vary according to
cultivars and climatic conditions. With decreasing cultivable land and increasing cost of orchard
establishment and maintenance, the number of trees per unit land area has to be increased with smalier
tree size. Currently an understanding of mango physiology along with advances in technology have
allowed growers to manipulate to determine when flowering occurs.

Regularity in Bearing

Alternate-bearing is a common phenomenon in mango. There exist an antagonism between
vegetative and reproductive phases which leads to bienniality in bearing. To manage the problem of
alternate bearing steps should be taken to regulate vegetative growth and flowering. The suppression
untimely vegetative flushes using growth retardant and reducing the magnitude of antagonism between
vegetative and reproductive phases is necessory to help promote concomitant development of new
shoots at the time of flowering. Deblossoming of early emerging panicles in north India. promotion of
apical or lateral fruit bud differentiation on fruited shoats by use of bio-regulators and retardation of
root activity to help suppress vegetative growth are some important operations for flower induction at
proper time. The paclobutrazol @ 3.2mlfm canopy diameter applied in soil induces 80-90% flowering
in Samarbchist Chowsa and Langra during off year.
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High-density Plantation

Amrapali sustained high productivity of quality mangoes yielding 24 tonnes/ha at 21 years of
age with annual pruning afier harvesting even with the, minimal use of fertilizers and other chemicals
in a high-density plantation {1 600 trees/ha) at IARL New Delhi. On the other hand. a drastic decline
in yield (5.52 tonnes) is noticed on unpruned trees due to over-crowding and dense canopy at 12 years
of age with this density. Pruning in this case is aimed at containing open tree canopy to the workable
height of 4 - 4.5 m from the ground level. Dashehari. which is genetically-biennial bearer, does not
respond to pruning for bearing in the same year at IAR]. New Delhi., At CISH. Lucknow, pruning of
Dashehari by retaining 45em fong shoot from distal-end in December gives maximum yield in the next
year and thus helps in rejuvenation of old and unproductive trees with dense canopies. However, cultivar
performs well under high-density plantation {1,600 treesfha) with soil application of paclobutrazol (3.2
- 4.0 m¥m tree canopy dianeter) coupled with foliar spray of urea (126) and annual pruning after
harvesting at Pantnagar. Tree paste prepared by mixing sand, Bentonite and cowdung {I:1:1) should
essentially be fipp]ied on the pnmed part to check disease infestation and EuImmosis.

Protection of mango nursery plants and trees Srom insect pests, diseases, physiological disorder
and weather vagaries using IPM, I1DM, physiological manipulation and weather data use.

Malformation: A Menace for Mango . .o o

Vegetative and floral malformation occur in mango thereby affecting the growth and yield
adversely. Proliferation of shoots with very short intemodes and leaves causes the vegetative
malformation in small plants in the nursery. Likewise. proliferation of flowers with very short panicle
laterals causes floral matformation. These two situations give bunchy-like appearance of affected pants.
The malformed panicles contain predominantly male flowers and are thus devoid of fruit set. The
causes and control of this disorder/disease are still the subject of investigation, However, removal of
early emergirg panicles at emergence (lcm length) and application of ethephon, malic hydrazide and
gibberellic acid in combination and leaf extract of Ruellia reberosa give encouraging result in controlling
floral malformation in different cultivars. Reduction of auxin and increased level of inhibitors are
found in the malformed panicles. Increased incidence of floral malformatioh even in resistant cuitivate
Bhadauran with the application of Dormex {hydrogen cyanamide} and creating malformatin Iike
appearance with rerphactin treatiment suggest future line of physiological research in this respect. The
association of Fusarium moniliforme fungus and mites with this malady presenis a scope for work in
detail on the causes and control of malformation,

Mango suffers a colossal loss regularly due to malformation and thus it appears to be a serious
threat to mango industry, This malady is most destructive in nature because its causes and control are
not yet well understood and economic losses faced each year vary between 5 and 30%. The malady has
# special significance as there is a restriction on the export of mango sapling from [ndia. Causes which
have been suggested for malformation include mites, nutritional problem. physiological or hormonal
imbalance and viruses. Many treatments have been suggested for its control including spraying of
CuS0,, removal of affected shoot, deblossoming at bud stage (1.0 cin long) alone or in combination
with spray of 200ppm NAA during fruit-bud differentiation. Methanol extract of feaf of Rueflic tuberose
reduces floral malformation in Dashehari. There is an urgent need to identify effective chemical for
deblossoming, The study on role of fungus, mites malformin-like substances, phenol compound.
enzymatic activity and phytohennones need to be strengthened. Mango grafts should be supplied after
fumigating and treating with fungicide. Bhadauran and Eaichi are reported to be free from this malady.
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Integrated Pest Management (1PM)

Due to rapid change in agro-ecosystem, advancement in orchard management practices and
indiscriminate use of chemicals. insecticides and pesticides. many of the major insects and pests have
developed resistance. This has led orchardist to use high dose of toxic insecticides, thereby causing
imbalance in population dynamics of pollinators and other useful fauna and incorporating high toxic
residue in the fruits. Therefore. it had become necessary io bring out modern concepts of [PM.

Management of Important Mango Pests

Mango is mainly attacked by mango hopper (Ameritodus atkinsoni, Idioscopus nitidulus and /.
ehypealis). mealy bug (Drosicha mangiferae). stem-borer (Batocera rifomaculoia and 8 rubusy, shoot-
borer (Chitmetia transversay, bark-eating caterpillar ( fndewbela sp.). leaf- webber (Orthaga encdrusalis),
leal-cutting weevil (Depraus morginatus}. shoot-gall maker (4psvife cistellatay, leaf-gall maker
(Procontarinia maticiana), oriental fruit Ay {Bactrocera dorsalis). stone weevil {S.ternochetuy
mangiferae and 5. gravis), blossom mid ge ( Erosomyia indica) and red ants (Qecophylla smaragding.

Mango hopper attacks during flowering season. Nymphs damage more than adults by sucking
sap from tender shoots and panicles. The panicles wither away resulting in no fruit set. The honeydew
secreted by hoppers enables sooty mould fungi to develop on leaves and panicles, Over-crowding and
neglect of orchard resuits in more severe infestation by hopper. A number of insccticides like
monocrotophos (0.054%). quinalphos (0.05%). carbaryl (0.15%). dimethoate (0.06%) and
chlorpyriphos {(0.04%)as spray at panicle emergence and fruit set stages are effective in controlling this
pest. However, lately this pest is reported to have developed resistance to some of these pesticides and
therefore, needs further investigation on its control measures through 1PM.

The efforts on biological control of insect pests isunder progress in India and some encouraging
findings have been reported. To cite a few, Jumping spiders minimize the losses due to hopper. Chrysopa
Sp. preys on Amritodus and Idioscopus species of mango hopper. Jerticillium lacanii fungi attack on
hoppers. These can be controlled using predators (spiders). parasite (Pipuncufus sp.} or biological
control or by chemicals. Alcoholic acetone and hxane extracts of neem kemel (2%) are effective and
recommended for control-6f hoppers.

Mealy bug lay epgs under soil clods up to a depth of 5—!5cm around tree trunk during May.
Female can be identified by their flat shape covered with white mealy powder, Destraying eggs through
ploughing is a very effective control measure. The nymphs emerge in December-January and climb the
tree by crawling and suck juice from young shoots, panicles and flower pedicels. Banding of tree trunk
with alkathene (400 gauge 25 em wide and tied with string around trunk (30-45¢cm above ground level)
in December 1o check nymphs from climbing the tree. The nymphs will be collected at lower side of
the base of the stem band and may be killed with application of chlorpyriphos dust (1.5%) (@ 200-250g
tree around tree trunk.. . .

Beawvaria passiana (107 conidia/m) when applicd in soil before emergence of first instar for
nymphs are also found effective. The mortality of third instar larvae of leaf webber (Orhaga enadrusalis)
was cent per cent within 2 weeks by application of Naturalis-L (4%).

Stem-borer makes tunnel through the main trunk and branches, lis presence can be identified by
dry hard balls of cxcreta on affected part. Clearing tunnels with hard wire, pouring kerosene oil or
petrol or Dichlorovos (0.05%) followed by closing the entry of tunnel with mud, control the pest
cffectively. Shoot-borers caterpillars enter the young shooets from the terminal end and bore down to a
depth of 8-10em causing wilting and drying of shoots. One to two sprays of carbaryl (0.2%) or 0.04%
monocrotophos during vegetative flush &nergence controls this pest effectively.
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Bark-eating caterpillar bores into the bark and makes a tunnef through the stem or the branch.
Its presence can be identified by dark brownish ribbon of exereta. This weakens the affected branches
and leads to their drying. This pest can be controlled by the measures applied for stem-borer.
LN

Leaf-cutting weevil cuts the hewly emerged leaves at the base of lamina. Leaves get defoliated
and weakened. The pest can be checked by carbaryl (0.2%) sprays ,

Shoot-gall maker is prevalent in taraj region. It ays egg in rows of two on underside of the leaf
of new flush along the midrib in March-April. The nymphs on emergence, 5-6 months after egg laving,
enier the axillary and terminal buds turning them into hard conical galis through their secretion,
Monocrotophos (0.05%) spray during September is effective against this pest.

Leaf-gall maker is characterized by the presence of round and raised galls of various colours on
the leaves. The egps are {aid on the underside of the leaf during March, July and Qctober. The maggots.
on hatching, bore into the leaftissues giving rise to galls on the upper surface ofthe leaf. Menocrotophos
{0.04%} sprays during egg-laying period controls this pest. :

Fruitfly lay its eggs in elusters of 150-200 under the peel of the fruit just before the ripening,
The affected fruits begin-to rot and drop down, The hanging bottle of traps (methyi cuginol (0.1%)

+malathion {0.1%) + 100 mi water] @ 10 traps/ha during April - June check fruit fly effectively. . ... |
“Adults cani bié éontrolled by $prays of carbaryl (0.2%) + protein hydrolysate or molasses (0.1%) at

preoviposilion stage. Vapour heat treatment (VHT) at 52° C temperature is necessary for exporting frits
to foreign markets. '

Stone or nut weevil affects mostly sweet cultivars. Grubs damage both the puip and cotyledons.
The eggs are laid in partially developed fruits. The grubs travel through the pulp and enter the seed,
where these pupate and the adults come out piercing through the stone and pulp. It can be controlied by
destroying the aduits in the bark crevices and holes during August. Spraying of tree with fenthion
(0.01%) during ovipesition period is effective in controlling this pest.

MANAGEMENT OF IMPORTANT DISEASES AND DISORDERS
DISEASES ' '

Mango suffers mainly from anthracnose, powdery mildew and stem-cnd rot (fungal) and bacterial
canker diseases. Anthracnose (Colletoirichum gloecosporioidies) causes blackish spots on shoots,
leaves. panicles and fruits and show its severity during rainy season, when the atmosphere is hot and
humid and fruits are in the last stage of maturity. This disease also expresses itself during storage of
fruits. The affected young shoots show die-back symptoms. The fungus survives on dried twigs, hence
these should be pruned quickly and destroyed, Blitox"(0.3%). Bavistin (0.1%) and Phytolan (0.3%)
spray controls this disease.

Diseased leaves, twigs and fruit lying on the floor of the orchards must be removed. Pre-harvest
spray of Captan (0.3%) at flowering, Zincb (0.2%) or Bordeaux mixture {4:4:50) twice at flowering
and 15 days later controls this discase. Powdery mildew (Oicium mangiferae) is active under atmospheric
condition of high humidity ( 62.5-64% ) accompanicd by cloudy weather and maximum (33-35°C)and
minimum (i1-14°C) temperatures during panicle development and fruit set during third and fourth
weak of March. The flowers and fruitlets show the appearance of preyish-white powdery growih.
Affected panicles ultimately twm black and die out rapidly. Wettable sulphur (0.2%), Karathane (0.1%).
Bavistin (0.1%) and Bayleton (0.05%) are reported effective against this disease,
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Mango suffers collosal losses every year due to many disease. The control measures of some
important diseases developed at CISH, Lucknow is briefly described.

Punch (0.04%), SUFFA (0.2%) or karathane (0.1%) was found effective in controtling the
disease. Three sprays of these fungicides at 15 days interval starting from fourth week of February were
found ideal.

Mango bacterial canker disease or bacterial spot (Xewthomonas campestris
pr.mangiferueindicae) shows it earliest symptoms as small dark green water-soaked spots on the leaves
and fruits which finally assume the shape of raised dark brown to black lesions. Aftected fruit area
show longitudinal crack and oozing out of bacterial exudate. making fruits unattractive and unmarketable
and uttimately fruit drops down from the tree. Streptocycline (100-200ppm), Agrimycin-100 (IOOppm)
and Copper oxychloride (0.3%) are reported effective against bacterial canker.

Bacillus couguttana {BC) has been found to antagonise this disease 24 hours after inoculation
of host bacterium.

Sooty-mould

Black mildew is also known as sooty-mould or sooty biotches. [t is very common where honey -
dew or sugary substances secreting insects, viz. mango hoppers, scales, coccid and mealy bugs are
found. The insect must be destroyed in order to control the mould. Spraying of Elosal at 10-15 days
intervals proved to be quite effective. Spraymg of wettable sulpher + methy] parathion + gum Accacia

0.2% +0.10% + 0.3%) in Indian oil formulation No.1 and 2 at 15 days interval could control sooty- -
(

mould.
Disorders
Black tip

Small etiolated area develops at the distal end of the fruit. which gradually spreads and tums
nearly black and covers the tip completely. Smoke emanated from the brick kiln located in the vicinity
of 1.6 km is the causal factpefor this malady. Borax (1%) and caustic soda (0.8%) control this disorder.

Leaf Scorch

Old leaves show scorching at the tip and margin, a characteristic of potassium deficiency. The

affected” Jeaves fall down thereby adversely affecting the health and vigour of the tree. Excess of” -

chloride ion appears to make potassium unavailable to the tree and thus this disorder is more prevalent
under saline soil/water logged condition. The potassium fertilizer application should be in the form of
potassium sulphate not in the form of muriate of potash urder such situation. Foliar application of
potassium  sulphate (5%) on newly emerged leaves is effective in controlling this disorder. Fallen
leaves should be collected and burnt,

Spongy Tissue

‘Alphonso’ fruits suffer most from this disorder. During ripening, mesocarp of the fruit develops
anon-edible, sour, yellowish and sponge-like patch with or without airpockets. External appearance of
the fruit looks quite normal and the malady is not visible unless the fruit is cut open. Affected fruits
give unpalatable odour. Fruits should be harvested at three-fourth maturity stage since the incidence of
this disorder takes place at full maturity. The heat emitted from the soil causes this disorder by disturbing
the histological and biochemical processes, resulting in non-hydrolysis of starch and fruit pulp thus
remains unripe. Sod culture should therefore, be practised in *Alphonso” orchard.
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Stretegies for develupment of mango

Minimiszing post-harvest fruit losses through creating infrastructure and employing scientific
munagement in posi-harvest handling and storage of fruits and standardizing cost-effective processing
technologies. Diversification of processing units for making various products te avoid glut of fruits
in the market and make products available round the yeur to constumers af a reasonable cost well
with in the reach of common people.

Post-harvest Management

Mango fruits harvested with stalk with the help ofharvester, show fruits with lesser blemishes
and microbial development on fruit surface. Dipping fruits in 10 ppm chlorinated water after harvesting
reduces surface microbial load. The techniques of handling. sorting. packaging. stovage and value
addition have been standardized. These technologies need to be taken to the tield and the processing
units for their proper utilization. The practice of auctioning orchard interferes with the proper cultural
practices, which are left to the choice of contractor. Such auctioning practices need to be changed and
proper marketing chains arerequired to be developed for harvesting the maximum benefit from this
industry. :

Processing and Export

India dominates the world trade-of processed mango products. The total world volume of
processed products is not known exactly. However, it is assumed that it does not exceed [80.000

- tonnes valued at about US $.73,000,000. It is estimated that barely. 1% of total mango production in

India is’ processed and enly 0.55% is exponed as fresh fruit {Pruthi,. 1992). During 1992-93, India
exported about 36,000 tonines of mango products valued at US $ 27.100.000. The major export product
is canned mango pulp, which has increased over the past decade by about three times and five times in
value.

India has a low profile in quality in the international market in terms of time and space. This is
compounded by otherwise inherent strengthrbeing eroded by product and marketing choices for example,
we lose the potential of our mango base in cheoing to market chiefly the Alphonso variety to the near
exclusin of other excellent varicties available. Alternatively, costs and price factors act as a constraints
as in the case of north Indian varieties of mangoes in respect of which we are displaced in our principal -
market by Pakistan in the season for Langra, Dashehari and Chausa varieties where we otherwise have
quantity and quality strength.

There isa great loss of produce in post harvest handlmg and distribution. Manual handlmg is
the order of the day. Where the railway systems have to be used. the wagans are not designed for the
purpose. It is difficult to expect refrigerated transportation system in all important mango producing
belts. Timber and bamboo have been used in most part of India. But now alternative packaging
material such as corrugated card board packages made from Kraft paper have offered themeselves as
suitable alternative timber and bamboo. The polythene foam paper is being used for high value mango,
Wrapping in tissue pap are quite useful. The mango products need special attention so far as packaging
is concerned. For certain products, mangoes must be peeled and sliced, and the lack of mechanized
equipment is a major handicap. Expansion of mango industry has therefore, been inhibited. Concerted
efforts are therefore, needed to overcome these various constraints to the processing industry.

Export-oriemted organic farming for producing mangoes free from any injurious residues

Organic farming with nutrient management through the application of farmyard manures,
compost and other organic manure preparations like NADEP, vermicompost, biodynmic compost, cow
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pat pit (CPP), vermivash and liquid manure and pests and disease management with biopesticides like
liquid pesticides, neem preparation and bio-agents [ike Trichoderma and Trichograma should find a
place in future orcharding for export. Vapour heat treatment (VHT) at 52 * C is necessary to check the
introduction of oriental fruit fly to other countries through export of fruits. Memorandum of Understanding
(MOUY} has been signed between Govt. of Uttar Pradesh and APEDA to recognize Lucknow area as
mango export zone which has a target ot exporting 2 fakh tonnes of mangoes worth Rs 133 crores in
5 year time. Many such possibilities exist in other mango-growing states of our country.

Mango export during 1995-96 stood at 21,857 tonnes valued at Rs 37.84 crores. Contract fanning
may be adopted to make right type of fruits available to processors.

Developing sufficient storage capability and marketing infrastructure with cool chain through -

cooperdative societies or in public sector for fresh fruits and processed products to make it available
to consumers for a longer period and remunerative price to growers.

Development of R&D Infrastructure

The research infrastructure in mango is very sound under National Agricubiural Research System
(NARS); ICAR institutes like [ARI, New Delhi; [IHR, Bangalore; CISH. Lucknow and 10 multilocational
Centres of All India Coordinated Research Project on Subtropical Fruits and 7 centres of AICRP on
Post-Harvest Technology of Herticultural Crops. In addition. SAUs and State Research Stations are

also engaged in mango research. The research is focussed on the problems of national and regional

importarice involving multidisciplinary aspects like management of genetic resources and varietal
evaluation, propagation, rootstock, planting distance, pruning, fertilizer trial, effect of paclobutrazol on
growth, flowering and fruiting, survey and survetllance of pest complex and their natural enemies,
crops loss assessment and bioecology, integrated pest management, epidemiological status of powdery
mildew and its chemical control and malformation. Similarky researches on the problems of post-harvest
management and processing are undertaken through harvesting, post-harvest handling, sterage, ripening,
processing of raw and ripe mangoes into various products. packaging of mango and its prodicts,
transportation and marketing.

The APEDA (Agricultura and Processed Food Products Export Development Authority), NHB
{Nationat Horticuftue Board), NCDC (National Cooperative Development Corporation) and NAFED
in the public sector and cooperatiw: societies like Mahamango in private sector may play a great role in
the post-harvest management of mangoes including marketing in domestic as well as export markets.
The network comprising these agencies ought to be strengthened. :

Technology transfer to growery’ fields and processing units through technology assessment
and refinement (TAR), institute village linkage programme (IVLP) and other extension methods.

Technologies Generated and Ready for Transfer to Field/Processing Units

Some of the technologies developed in mango are:

@] Amrapali and Mallika. newly-evolved varieties can be taken up for commercial
cultivation in north, east and south [ndia.

O Neeleshan, Neeluddin, Neelgoa, Vashibadami and Neeleshwari have been recommended
for commercial cultivation in western India especially Gujarat.

O Ratna and Sindhu varieties have been recommended for commercial cultivation in
Maharashtra.

O Banglora of south India also shows great potential under north Indian conditions.
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Banglora, Neelum, Mallika, Suvamarekha, Vanraj and Benishan have been recommended
for south Telengana region.

Dashehari 51, a regular bearing superior clone of Dashehari, has been recommended
for growing in Uttar. Pradesh.

Sundetja prfoms very well in Madhya Pradesh.

Veneer grafting technique is recommended for Madhya Pradesh, Andhra Pradesh, Uttar
Pradesh and Bihar and epicotyle grafting for Konkan region of Maharashtra.

Rejuvenation of old and dense unproductive orehard by pruning/top-working.

Pruning after harvesting for sustainable high producuon of Amrapali in hlgh -density

plantation,

High- denslty planting of Dashehari with regular prunumg after h'arvestmg fo]lowed by
application of paclobutrazol in tarai region of Uttar Pradesh.

Use of paclobutrazot (5-10g a.i./m canopy diameter) 3 months before bitd-burst applied’
through soil drenching for obtaining regutar bearing.

‘Application of 400g. N, 200g PO, and 400g K O/ grown up tree of cv. Dashehari-

(placed in 40 cm deep trench and 2m away from tree trunk) is recommended for north

- Indja.

Rootstock Vellaikolumban is recommended for Alphonso i Bangalore and Maharashtra’
and Rumani for Dashehari in north'India fordwarfing.

Fabrication of mango harvester, semi- automatic raw mango peeler and motorised raw
mango cutter for making plckle

Pulp liquefication by adding enzymes without significant changes in nutritional quality
and flavour. :

Limgo, a mango and lime based carbonated drink.

Method of making oil-less pickles.

Post- harvest losses of fruit from anthracnose and stem-end rot by spraying Topsin-M
(0.1%4) or Bavistin {0.1%) thrice at 15 days interval before harvesting,

Delaying ripening of fruits with GA, (10-15 ppm) application at marketable stage.

Storage life, .marketability and colour development improves with application of
Ca Cl, (0.6%) 20 and 10 days before harvesting and pre-transit wrapping of mangoes
with HM film. Dipping mangoes in Fm:tox (10%) for one minutes dclays ripening of
fruits.

CFB boxes with ventilated partitions and wrapping in tissue paper are ideal for packaging
and transportation —

Alphonso mangoes can be stored up to 34 days with minimum incidence of spongy
tissue {5%) if hydoro-cooled in combination with Bavistin treatment followed by storage
at 12 2 C with 85% relative humidity.

Storage rot could be minimized with hot water (50 °C)+ 1%) common salt for 5 minutes.
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Approncihes for Sustainable Development of Horticuliure : Eds : H.P. Singh, J.P. Negi und Jose C. Sanue!

INTEGRATED DEVELOPMENT OF
VEGETABLES IN INDIA

U.B. Pandey*

Vegetables occupy an important place in diversification of agriculture, playing a pivotal role in

food and nutritional security. India is largely a vegetarian society solely depending on vegetables
for bulk of their nutritional requirement. With the green revolution, India has been able to achieve self-
sufficiency in food supply guantitatively but qualitatively still much has to be done. Vegetables are
very valuable for adding quality component to the food as they are rich source of minerals, vitamins
and other nutrients. Increasing vegetable production will promote higher farm income and greater
opportunity of rural employment in addition to nutritional security. india bestowed with variable soil
and climatic conditions, has an excellent potential for growing both tropical and temperate vegetables.

AREA, PRODUCTION AND PRODUCTIVITY

. [ . B -
g Since independence, India has emerged as the second largest producer of vegetables in the
world with a total production of about 90.83 million tonnes from about 5.9 million ha, comributihg
more than 2.5% of the total cropped area. China having about 278.59 million tonnes production is
largest producer of vegetables. With 2.6% annual growth rate in vegetables, West Bengal. Uttar Pradesh,
Bihar, Orissa and Karnataka are leading vegetable producers in india. Potato. brinjal, tomato, cabbage,
onion, cauliflower, okra and peas are grown on a targe scale in the country. Maharashira, Gujarat,
Karnataka, Uttar Pradesh and Andhra Pradesh are leading states in onion production. whereas West
Bengal, Uttar. Pradesh arid Bihar are leading potato-producing states. West Bengal. Orissa, Bihar and
Assam are leading brinjal-producing states. Area under cabbage has increased rapidly afier seed policy
came into force in 1998. Area, production and productivity in vegetables have shown an increasing
trend from 1991-92 to 1999-2000. The production of vegetable, which was 58.5 million tonnes 'diu"ing
1991-92 has increased to 90.83 million tonnes during 1999-2000, Productivity increase though has
resulted in increased production, India’s productivity of vegetables still is lower than the world average
productivity of about §5.7 tonnes/ha, Experintental yield in vegetables are, however, much higher which
means that there is a scope for increasing production of vegetables further.

State-wise area and production of vegetables in India are given in Table 1. Production trends of
vegetables have been given in Fig.|. Crop-wise area, production and productivity of major vegetables
are given in Table2 and Fig. 2 respectively. Comparative data for production of major vegetable crops
including potato for world and India are given in Table 3. Average yields of important vegetable crops
in developed countries, developing countries and India are given in Table 4.

* Director, National Horticulture Research Development Foundation, Nasik 422001
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Table 1. State wise areu, production and productivity of vegetables in India

State /UT Area Production
( *DOUha)y (U0 tonnes)
1991-92 [ 1997-98 | 1998-99 | 199900 | 1991-92 | 1997-98 | 1998-99 | 1999.00
Andhra Pradesh 1552 179.8 2493 230.0 | 14526 | 225221 354120 2839
Arunachal Pradesh 171 16.7 16.7 16.9 79.9 0.9 809 80.9
Assam 3224 223.8 2459 2559 | 21323 | 21802 | 2834.8( 30894
Bihar - 8433 603.6 616.6 626.0 | 86430 82662 | v4184] 93488
Delhi 550 818 4355 45.7 6278 | 3290 6320 6320
- |Goa NA 7.5 76 7.6 NA 69.4 700! 700
Gujarat.. = 1146 153.0 189.9 2000 | 16679 | 21769 ] 32550] 26470
Haryana 60.8 96.8 120.0 1350 B77.0 | 12904 | 183500) 20945
Himachal Pradesh™ 387 45.8- 458 40.6 476.0 olo.4 606.4
Jammu & Kashinie [~ 1803 | - 280 412 14 ) S0 | 3950 o06.9] - 5844
Kamataka 13314 294.8 309.7 3606 | 36732 494490 49449 6796.9
Kerala . . 2001 | 22439 £59.7 159.7 1 32290 | 2789.5 | 28572 28571
Madhya Pradesh o4 | 2060 | 2340 | 3587 | 22210 | 27487 32762[ 363501 .
* [Maharashiea C UL 2760 | 3412 3853 | #1713 1 33172 4479.5| 48284
‘[ Manipur f1.8 8.0 8.3 9.0 503 53.1 1450] 608
"|Meghataya 259 36.6 36.6 29,2 2192 3086 308.7] 2529
Mizoram 6.0 7.0 8.4 8.3 I8 47.3 62.4 56.3
Nagaland 8.2 20.1 15.1 208 669 | 2042 3133] 2357
: (Jr'igsa 710.3 882.7 883.9 TRB.L | 72750 | 9636.6 [ 100R7.1] 9096.0
Punjab K 120.1 117.1 1354 [ 14500 | 16346 19063 2285.0
Rajasthan 62,9 80.2 993 98,7 3070 3218 3vet| 4726
Sikkim 76 12.6 9.4 9.6 46.1 5760 422 w0
Tasmil Nadu 8893 177.0 206.7 209.0 | 37969 | 40834 | 37048| 56603
Tripura* 303 32.0 18.4 184 3068 | 3386 | 2328 2328
Uttar PradeshiHills) 571 9.3 91,5 319 ei76 | 7920 w07 7332
Utlar Pradesh(Plains) | 576.7 638.2 640.7 088.9 | 96273 | 86234 12680.6 | 13842.4
West Bengal 4360 | 10343 | 1000 | 11223 | 46800 | 150160 | 16367.4 1174138
Angdman & Nicobar* 3.4 31 31 3 13.2 15.8 158 15.8
Chandigarh 0.3 0.4 0.4 0.t 1.1 13 115 12
DadradNagar Haveli* 1.5 1.5 1.5 [.5 13.6 133 13.5 13.5
Daman and Diu* 0.1 0.1 0.1 0.1 0.3 i.0 1.0 1.0
Lakshadweep 0.4 0.2 NA 0.3 4 0.7 NA 0.2
Pondicherry 23 22 22 2.6 223 35| 335) 3126
Total 55927 | S607.1 | 5866.0 | 5993.0 | 58532.0 | 72683.1 | 87536.1 | 90830.7
*: Previous year data.
Source : National Horticulture Board, Gurgaon
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Table 2. Crop-wise

(1999-2004)

urea, production and producti vity of major vegetables in India

Crop Area Production Productivity
("000 ha} ("000 tunnes) (tonnes/ha)
Brinjal 500.3 §117.2 16.2
Cabbage 2583 5909.4 229
Cauliflower 2483 4717.8 19.0
Okra 348.8 3419 9.8
Onion 4933 4899.5 9.9
Peas 2726 2712.0 2.9
Potato 1340.9 25000.) 18.6
Tomato 456.5 7426.3 16.3
Cthers 2074.0 286238.8 -
TOTAL: 5993.0 90830.7 15.2
Sonrce: National Honiculture Board. Gurgaon
Tuble 3. Production of major vegetubles and tuber crops
Vegetable” © 7 Production (tounes)” 2 ' - % of world Pasition of
India
World India
Brinjal F7.41 1.77 44.63 I
Cabbage 50.71 5.31 10.48 in
Cauliflower 13.42 4.46 33.20 |
Onion 38.15 3.14 8.23 1l
Peas (green) 2.21 242 33.58 l
Potato .2954] 17.65 5.90 -
Tomato 88.22 6.22 7.00 -
Others 85.03 25.86 30.41 -
Total 595.56 72.83 12.22 I
Tuble 4. Average yietd of important vegetuble crops
Crop Developed Developing World India
countries countries {tonnesflia} {tonnes/ha)
(tonnes/ha) (tonnes/ha) On-farin | Coordinated
trials trials
Beans (green) 159 6.7 8.2 2.0 7.5
Cabbage 252 17.6 216 14.3 36.0
Cauliflower 16.8 10.6 13.6 14.2 26.6
Chilli 15.1 13.9 14.5 6.4 136
Cucumber 33.7 18.9 25.0 15.8 300
Onion 1.2 3.7 6.0 14.3 16.5
Peas (green) i8.3 1.6 13.7 i.3 34.0
Tomato 12.9 15.8 14.7 12.7 17.6 .
Watermelon 7.6 6.2 69 2.5 1.5
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Fig. 1. Production trend of vegetables in India
Source : NHB, Gurgaon
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The increase in area and production from 1980- 1999 works out to be 3.2 anid 2.6% respectively
with a population of 95{ million (1999). It is estimated that per capita availability of vegetables is
about 175 gday after deducting the quantity exported (about 0.5 million 1onnes) and post-harvest
losses of about 30%, which is verv low compared with recommended dietary allowance of about 280
g/ capita/ day for a balanced dict. The vegetable requirement of our country is estimated at 108 million
tormes by the end of 2001-2002, 183 million tonnes by 2000-2040 and 220 million lonnes by 2020,
Over the vears. there has been an increasing trend in vegetable production in - view  of  increased
urbanization. thus mare demand and also more awareness about balanced diet. Main reason for
low production is low productivity of vegetables (13,2 wonnes-ha). It is worth mentioning here that
the world average productivity of vegeinbles is about 13,7 tonnes 7 ha. Keeping in view the fast growing
population and shrinking land resources. increasing productivity is thus an important task to be tackled.
it is also necessary 1o reduce post-harvest losses which vary from 15 to 30% depending upon the
storage period and self-life of vegetables commonly grown in India.

EXPORT

India is exporting traditional vegetables to Malavsia. Singapore. Gulf countries, Sri Lanka.
Bangladesh. Pakistan and Nepal. Non-traditional vegetables are exporied to European countries and
Australia in addition to Gulf and South-East Asian countries. Onion, potato. okra, bitter gourd and
chilli in iraditional vegetables and asparagus. cabbage. sweet pepper. sweet corn. baby com, green
peas. frenchbean. cucumber. gherkin, chierry and tomato are non-1raditional vepetahles which have
good export potential. Fresh vegetable exports have increased from Rs 175,31 crores in 199]-92 (o Rs
455.10 erores in 2000-2001, Onion accoumts for more than 70%. share in fresh vegetable export. Good
scope exists for increasing expont of vegetables, Quality, however. needs to be improved and prices are
10 be competitive, '

DEMAND PROJECTION FOR VEGETABLES

The population of India has crossed one billion. According to Recommendatory Dietary
Allowance (RDA) of the Indian Council of Medical Research. per capila consumption of vegetables
must be 280 . The total requirement of vegetables including processing, export seed, post-harvest
losses cte. has been estinmifed to be 146.5 million tons. The vegetable production as per the NHB
estimates for 1999-2000 is about 90.8 million tonnes. The target for 2001-02 had been fixed as 108.00
million tonnes.

Demand projection for 2009-10 has been worked out 10 be 185 million tonnes and that for
2020-21. 220 million tonnes. Since growth of vegetable crops is economically rewarding. the production
is expected 10 increase and contribute nutritionat security provided integrated approach for development
is followed. The sector has now received attention in the formulation of policy of Govt. of India. which
aims at svsiematic development of vegetable crops as a whole,

CONSTRAINTS IN PRODUCTION

Despite the progress shown in many areas of the vegetable production, further development
needs to be taken up to tackle many problems which still continue to be there. The productivity and
quality of many vegetable crops are much below the potential demonstrated. Yields are much below
the world average. Poor management, technigue and post-harvest handling system contributes to low
quality af the final produce and high losses. However. major constraints are ;

Narrow Spectrum of Improved Varieties

Improved high-yielding varieties with wider adaptability. tolerance / resistance 1o biotic and
abialic stresses still 100 narrow. Institutes / universities have developed promising varieties of tropical
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vegetables but their effective adoption and further improvement to fit local agro-¢eological conditions
is often weak. ]
Limited Availability and High Cost of Good Quality Seed for Small Farmers

Good quality seed in adequate quantities is still lacking, In tomato. cabhage and many other
vegetables, hybrid seeds are being supplied by private sector the cost of which is not attordable for the
small farmers. Seed production of public sector bred hvbrids is not vet organized. This is one of the
major constrainis even today. -
Plant Protection

Most farmers living in unfavourable enviremnent do not have improved varieties for their -
ecosystem. When varieties not suitable for their conditions are planted. crop failure or devastation
from pests and diseases oceurs. Many a times farmers are not aware about the appropriate plant-
protection measures or even if they are aware, they are not able o procure the chemicals in view of
high cost. Effective IPM methods are also not developed for all the crops.
Non-availability of Cost-effective Technology

Vegetable cultivation is highly labour intensive. Cost of cultivation is thus very high. Further,

many a times labourers are not available in time for sowing oFseed. transplanting or weeding f harvesting.
b R

IS
Varw s e . - B e

) The substantial vield gap between potential vields of develuped technalogy and the vield antained
by farmers efforts is testinmony 1o the fact that one of the principal faciors could be poor extension
support as a resul of weak research extension linkages. Further, trained extensionists in olericulture
also lack. ) .

Increased Post-harvest Losses

Duge to perishable nature of most of the vegetables, losses are inevitable when produce remaing
physiologically active even afier harvesting. Marketing svstem do not cater to (he special needs of
handling perishables. Losses are at farmi level also when adequate precautions in pre-harvest and post-
harvest practices are not taken by the fanmers. Losses vary between 15 and 30, depending vpon the
period and type of vegetable,

Human Resource Factor : - '

Training of farmers and trainers are not adequate. This has heen due 1o low priority given to
HRD in vegetable cultivation tif] Eighth Plan. '

Natural Resource Constrainits in Production

The levels of production, efficiency and prodiictivity are mainly dependent on natural resource
base and the interaction of farming practices with the environment. There are many a times adverse
weather conditions like high temperature. shorter days. high humidity and torrential rains. waterlogying
conditions and characteristic growing conditions. Due to lack of appropriate technologies or awareness
for such conditions, farmers are foreed to use own seed without application of any fertilizer etc.

Inadequate Infrastructure

There has not been adequate support for market infrastructural development. which is causing
encrmous post-harvest losses in various process of handling. Proper facilities for storage. grading.

packing and disposal are not available, Ja
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Insnfficient Information Database

There is no proper system so far for collection of data on area and production of vegetables. In
some crops like onion and potato though some system has been there, but that is also not appropriate.
Inabsence of authenticated data, planning of developmental programme is very difticult. Authenticated
data on arrivals and prices of vegetables is also not available which does not allow farmers to select a
market where he can sell his produce at a remunerative price.

THRUST AREAS

Since increase in production of vegetables is a must for nutritional security and for increasing
income of farmers so also for helping in increased raral employment, it is necessary to ideﬁtify the
thrust areas of development and prioritize the same for effective achievement of the goal at a faster
rate. Some thrust areas have been identified. They are ;

O linproving the availability of quality seed by increasing production of quality seeds of
improved varieties / hybrids.

QO Area expansion under improved varieties / hybrids and diversification from low-value
cereals and other crops te vegetables. Emphasis needs to be given on the popularization
of high-yielding hybrids / disease resistant varieties bred by ICAR institutes and
universities wherever the same are available.

O Reduction in post-harvest losses by creating infrastructural facilities thereby improving
the facilities for storage, grading, packing and also for transport as also by popularizing
use of improved pre-and post-harvest technologies.

O Development of diseases and insect pests forecasting technique for major vegetables
and providing guidance, technical know-how to farmers, extension workers and all others
concemed with the same.

@] Development of area-specific package of practices and intensification of transfer of
technology programme on latest available production and post-harvest technologies.

O Development of IPM and IPNM technique for cultivation of major vegetables and
extension education of farmers for proper crop management and stress on watér
management through use of drip and sprinklers.

O Introduction of mechanization in cultivation of vegetables like seed sowing, planting\,
irrigation, weeding, hoeing, harvesting etc. so as to reduce cost, )

(@) Human resource development in vegetable growing.

O Encourage captive farming for export and processing.

Q

Expansion of riverbed cultivation and emphasis on cultivation of vegetables in backyard,
school and community gardens.

Emphasis on off-season cultivation of vegetables.
Development of suitable database.
Produet diversification and value-addition in vegetables.

Establishment of plant heaith clinic.

O CCQo

Efficient monitoring of different programmes.
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RESEARCH ACHIEVEMENTS IN VEGETABLES

For promoting productivity, the major emphasis is being laid on promoting F hybrids in
vegetables by IIVR. Varanasi; HHR Bangalore; [AR], New Delhi and All-India Coordinated Vegf:table
Improvement Project Presently. there are 7 main, 18 suband 31 voluntary centres under the coordm‘ated
project. Inthe past 30 years, more than {80 improved varieties / hybrids have been developed. Besides,
over 90 recommendations have been made in crop production, and disease and pest management. The
improved varieties and hybrids as also recommendations in production have significantly contributed
in increasing production and productivity of vegetables inspite of adverse weather conditions. bt s,
however, felt that vegetable production in India is still dominated by the locally available’genotypes or
20Ps. Hybrid varieties in [ndia are of recent origin. Hybrids are now popular in tomato, brinjal, _capsicum,
cabbage, cauliflower and okra. Work on popularization of hybrids has alsp been initiated in gourds,
melons and chilli. With an awareness of advantage of cultivation of F, hybrids akready there, area and
production are bound to increase further, It is estimated that under egg plant approximately 32.20%,
cauliflower 46.71%, chilli 60%, gourds 77.56 %, melons 70%. okra 14.62% and tomato 18.49% is
under unidentified or local varieties (Table 5). Great scope exists to replace local cultivars with improved
cultivars being high yield and quality.

Table 5. Estimated share of hybrid, open pollinated and local or identified varieties in total
- cropped areq in India (1997-98) - ;

Crop Total xrea Area under Share of area Share of OP Share o.f

(ha) F, bybrid (%) varieties (%) unidenti-

{ha) fied (%)
Eggplant 479095 85300 17.80 50.00 322
Cabbage 242140 76000 31,39 68.61 0.0
Cauliflower 304156 10000 [ 320 56.00 46.71
Chilies 573529 14000 224 37.56 60.00
Gourds 409270 10600 2.44 20.00 - 77.56
Melons 169350 6800 4.02 2598 - 70.00
Okra 371665 20000 5.38 30.00 ' 14.62
Tomato 485520 [53000 3151 50.00 18.44

Source : ScedAssociation of India

Breeding of disease resistant varieties is the_need of the hour to avoid the excessive use of
chemicals and to reduce the growers’ burden on cost of production. A good work in this direction has
been done by the ICAR Institutes and SAUs.

Fusariuvm wilt, bacterial wilt, early biight, root-knot nematode, tomato leaf curl virus and spo_tted
will virus resistant varieties oftomato have been developed. HS-110 and Sel-28 are resistant to fusarium
wilt; BT-1, BT-10, BWR-1 and BWR-5 are resistant to bacterial wilt. Sel-120 is resistant to root-knot
nematode. H-44, H-36, H-86 and H-88 are resistant to fomato leaf curl virus. In brinjal, BB-?", BWR-
2 and SM-6-7 have been found resistant to bacterial wilt. In chili, Punjab Lal a variety resistant to
T™MY, CMV and Ieafcurl virus, has been developed. In peas, JP-4, JP-93, FC-I, PRS-4 and lNDVP-t!
have been recomménded as powdery mildew resistant varieties. Varieties P-7. Arka Anamika, Arka
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Abhay, Hissar Unnat and Varsha Uphar have been developed in okra which are resistant to yellow-vein
mozaic. Arka Rajhans, a powdery mildew resisiant variety, has been developed in muskmelon. In
watermelon, Arka Manik, has been developed which is resistant to anthracnose. downy mildew and
powdery mildew. Though in tomato, okra and peas, disease resistant varieties have reached in many
areas and good impact has been obtained, there is stitl a need to produce adequate seed of disease
resistant varieties and distribute the same so as to increase vegetable production further. A list of
improved high-yielding varicties / F, hybrids is given in Annexure |.

Annexure I High-yielding vegerable varieties/lrybrids

Crop Improved varieties / hybrids

Potato Kufti Jyoti, K.Badshah, K.Bahar, K.Sindhurt, K. Latima. K.Chipsona-1 and K.Chipsona-
2 (processing varieties), K.Megha, K.Giriraj (resistant 1o late blight). K .Sherpa and
K.Kanchan (resistant to wart disease}. Kufri Swarna (resistant to golden nematode and
late blight}, Kufri Pukhraj (early maturing), Kufri Anand, Kufri Ashoka, Kufri Satlaj.

Tomato Arka Abha. Arka Alok, Pant Bahar. LE-79 and BT.1 (resistant to bacterial wilt). Sei-
120 (resistant to root-knot nematode). F/1 Hybrids- Pusa Hyb-1., Hyb-2. MTH-6, Arka
- Vardan, Pani Hybrid-1 and 2. Pusa Sheetal {cold sct). Pusa Hybrid- | (hotsety. "

Brinjal F1 Hybrids — Arka Navneet, Pusa Ankur, Pusa Hyb-6. Pusa Hyb-5, Azad Hybrid, ARBH-
201,NDBH-1, ABH-1, MHB- 0 and MHBN-39 KKM (KSM-107) Pusa Purple Long.
BWR, Pusa Purple Cluster, Pant Samrat, (resistant to bacterial wilt).

Capsicum  Arka Mohini, Arka Gaurav, Arka Basant, KT-E/| hybrid Arka Gaurav (tolerant to bac-
terial wilt).

Chilli Arka Lohit (bright red retentive pigment), Pusa Jwala-resistant to leaf curl {CMV and
PVY diseasg). PLR-1, Jawahar Mirch 283, Gujarat Chilli-1.

8), Arka Abhay. Varsha Uphar, Hissaf Unnat.

Onion Arka Niketan, Pusa Madhavi, N-2-4-1, Pusa Red, Agrifound Light Red {rabi variey,
ties). Agrifound White, Pusa White Flat, Pusa White Round, Phule Safed {white). Arka
Bindu, Agrifound Rose {for export). Arka Pitamber, Arka Kirtiman, Phule Suvirna
(yellow skin-good for export). Agrifound Dark Red, Arka Kalvan, Baswant-780 and
N-53 (for kharif). Spanish Brown (intermediate day).

P

Garlic Agrifound White. Yamuna Safed, Yamuna Safed-2 and Yamuna Safed-3 (short day)
and Agrifound Parvati (long day).

Radish Pusa Chetki, Pusa Reshmi, Japanese White, Pusa Himani.

Tumip Purple Top White Globe, Pusa Kanchan.

Carrot Pusa Yamdagni, Ooty-1.

Cabbage Pusa Mukta (resistant to black rot disease), f’usa Swynthetic,

F1 hybrids-Shri Ganesh Gol, Nath 49|
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Cauliflower Pusa Early Synthetic, Pusa Synthetic (for early-and mid-season).

F/1 hybrid- Pusa Hybrid-2 (for mid season).

Pusa Subhra, Pusa Snowball-] and Pusa Snowball K-1 (resistant to black rot).
Pea Arkel. Pusa Pragati. Azad Pea-| and Azad Pea-3 (early varieties).

PM-2, PRS-4, FC-1_ JP-83 (resistant to powdery mildew).

Bouneville. GC-141, JP-4 (resistant to both powdery mildew and rust).
French bean VL Boni, Arka Komal, Pant Anupama.
Cow pea Pusa Komal (resistant to bacterial blight), Deepaliwal.

Birsa Sweta (for Bihar),
Dolichos Pusa Early Prolific, Co-8, Co-9 (bush type). Kalyanpur T-2. Rajui (pole type}).
Watermelon Arka Manik (resistant to multiple disease). |

Durgapur Meetha, Sugar Baby (northern and eastern states). Arka Jyoti F/1,

Muskmelon Hara Madhu, Pusa Sharbati, Arka Jeet. Pusa Madhuras MHY-3. Arka Rajhans (resist-
< e antto powder mildew). Punjab Hybrid. Pusa Rasraj (Hybrids). T

Botile gourd Co-1. Kalyanpur Long Green, Punjab Long, Pant Shankar Lauki-1. Arka Bahar. FI
hybrids-Pusa Meghdoot, Pusa Manjari. Pusa Naveen. Pusa Hybrid-3.

Cucumber  Kaiyanpur Green, Pusa Sanjog F1, Poinsette, Himangi.
Pumpkin Arka Chandan, Arka Suryamukhi. CM-14, Pusa Viswas

Sponge .
gourd Pusa Chikni, Pusa Supriya.

Okra Arka Anamika, Parbhani Kranti, Pb.Padmini. Sel-2 (Y VMV resistant). Co3 {Hybrid g

Another striking development is identifying the cuftivation technologies for non-traditional
zones and season resulting in area expansion and prolonged availability. Introduction of kharif onion
cultivation in northiern India is one such exampte. More than 30,000 ha arca is being covered now in
kharif season in non-traditional pockets which is helping in stabilizirig the onion prices in north during
November-December and January. Further, development of varieties tolerant to stresses from heat and
cold in tomato as Pusa Hybrid | (hot set) and Pusa Sheetal (cold set} respectively have made it possible
to produce and make avaitable tomato in winter and also in summer, Cultivation of caulitlower, radish
and onion is also possible out of the season as suitable varieties have been developed. Post-harvest
technologies for different crops have been developed Zero energy cool chambers for vegetables and
ventilated onion godowns are new innovations in this direction.

GOVERNMENT INTERVENTION

With a view to increase production of vegetables. the Central Sector Scheme on Development
of Vegetables and Development of Root and Tuber Crops was implemented in Eighth Plan. The significant
achievements are:

s Area under vegetable crops increased from 5.14 million ha in 1991-92 to about 6.00
million ha in 1999-2000,
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O Production increased from 56.5 to 908 million tonnes.

C

Productivity increased from 11.3 to 15.2 tonnestha.

@] Availability of quality seed and planting material / improved varieties / hybrids to farmers
have also increased from organized sector.

Ninth Plan interventien for development of vegetables

An outlay of Rs 1.30 crores was allocated to NHRDF supplementing to the programmes under
Macro Management to states during 2000-2001 (Ninth Plan). The objectives of the scheme and
components are: '

Objectives -

[ ] To improve production and productivity of vegetables by adoprion of high-yielding
cultivars, hybrids and improved technology.

) To improve the availability of vegetables all the year round by utilizing climatic
varlabtllty and production technology.

- 7 To improvc thc avaitability of quality sccds of high-yiclding varictics of onion and
potato,

[ Disseminate improved technology through farmers participatory demonstration. frainin I
and visit, publicity and media support.

) To reduce cost of cultivation by farm mechanization.

] To reduce post-harvest losses through on-farm post-harvest management.
Scheme Components )

The approved programmes for Ninth Plan, which are being continved during 2001-2002 are:
Production of Seed‘s/Planting Material

Onion and potato having more importari'i:‘e in our daily diet have been included in the PrOgramne.
The assistance is given for production of breeders” seed, foundation and certified / quality seed. The
ICAR institutes and other research organizations responsible for developing varieties for breeders’
seeds, NSC, SFCI and NHRDF for certified and quality seeds are being provided the assistance.
E Rs1,000/kg for breeders seed of onion, Rs 25,000/g for foundation seed of onion and Rs 62,500/tonne
for certified and quality seed are the assistance. In case of potato, an assistance is Rs 30/kg for breeders’
seed, Rs 15,000/tonne for foundation seed and Rs 5,000/tonne for certified seed. Assistance is also
provided for establishment of production centres for TPS in public sector @ Rs12.5 lakh/centre and
Rs 2 lakh/center in private sector.
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Seed Village Concept

For ensuring the availability of quality seeds in required quantity of a variety, the assistance is
being provided for creating infrastructure for production of seed as one-time « grant. It will be credit-
linked programme with back-ended subsndv (@ 25% with a maximum limit of Rs 4 lakhs/unit. This is
being disbursed through bank only. Private entrepreneurs like NGOs, Cooperative Societies and farmers’
groups are being considered for the assistance.

Development of {rrigation Soufce/System

Since drip irrigation has given good result in tamato. onion, potato. cucurbits, etc. an assistance
up to Rs 26,750/ ha is being given for installing drip irrigation system.

Disease Forecasting System

Vegetables are highly susceptible 1o insect pests and diseases which affect the production
adversely under favourable weather conditions. Disease forecasting units against blight in potato, purple
blotch and stem-phylium blight in anion will help in taking up preventive measures against diseases.
For this, since costly equipments are required, an assistance of Rs7.5 lakhs/unit is being given to
public sector organizations / NGOs. The assistance includes equipments. its establishment, maintenance
and forecasting.

Integrated Pest and Disease Management

Excessive use of insecticides and fungicides to protect against the insect pests and diseases has
become a cause of conicemn notonly from point of health hazards but also cr op failure due to devetopment
of resistance against particular insecticide or fungicide, Integrated management of pests and diseases
have been worked out for many vegetables, In order to get the technology adopted at a faster rate,
assistance is being provided @ Rs1,500 ha for integrated pest management.

Mechanization in Vegetable Production

To increase preduction and productivity of vegetables and reduce cost of production,
mechanization has become necessary. It is necessary to use ridger, transplanters, digger or other such
implements, which speed up cultural operations and are more effective than traditional farm implements.
Credit linked assistance is being provided to a group of farmers /cooperative societies at 20% at the
cost of machinery subject to ceiling of Rs 20,000/group.

Farmers’ Participatory Demonstration

Demonstration on any new technology is the best way to popularize the same for adoption by
farmers at a faster rate. Assistance is being given to farmers for frontline demonstrations at their fields.
The assistance of Rs 10,000/ha. This includes cost of i inputs, consuh'xmy / visit of experts, publishing
of handbills and field days etc.

Training of Farmers/Visits in Groups

New technologies are being developed by SAUs and ICAR institutes. It is necessary to upgrade
the knowledge and skill of farmers regularly. Assistance is being provided for training and visits in
group of 50 farmers for 3-5 days @ Rs1,500/farmer. The idea hehind this is to give exposure to farmers
to new technologies developed and being followed in other states.

237




Approvehes for Sustainable Developmene of Horticuiture

Publicity and Media Support

Farmers also need to be made aware of the latest advancements in the production and post-
harvest management technologies of onjon, potato and other vegetable crops by pubticizing through
advertisernents in radio and TV. video films, exhibitions, meetings. festivals ete. Literatures also need
to be prepared in different languages. Assistance is beimg given for this. The amount is being decided
on case-to-case basis.

Workshop/Seminar

A workshop / seminar required to be arranged-wherein scientists. farmers and all others concerned
are ta take part in deliberations and bringing out certain recommendations. Assistance is being given
for this also to institutes involved in research in vegetables ineluding potato.

Technology Development and Application

Many a times the technology developed for one pocket cannot be popularized in other pockets
and thus location-specific technology need to be developed and applied. Assistance is being
provided for this to ICAR Institutes and other reputed private mstitutes having necessary infrastructure,
On-farm Zero Energy Cool Stores/Ventilated Onion Godowns

Post-harvest losses in vegetables range from 15 to 30% depending upon vegetables and period
stored. Adequate cold storage facility is not available. Zero energy ool stores have been developed by
1ARI and ventilated onion godowns have been developed by NHRIF. These storauss if constructed by '
farmers even for short-term storage will go along way inreduction of post-harvest losses in vegetables.
Assistance is being provided @ 30% of the 10tal cost limited to Rs 30,000,

Development of Information System

Regular information on crop prospects, prices. arrivals. efc. on vegetables especiatly on onion
and potato is reyuired for policy, planning and also help farmers and others for marketing of their
produce economically. Information Centre is established at NH RDF’s Registered Office at New Delhi.
Assistance is being provided to NHRDF to meet the cost of hardware, software. technical service, etc.

Monitoring and Evaluation

The NHRDF is a nodat agency for implementation and monitoring of project. Assistance is
being provided to NHRDF (@ 5% of the total assistance. Assistance for external evaluation is also
being given. :

Progress of Schemes During 2000-2001

The Ninth Plan could commence only from 2000-200 1. Major programmes were given directly
to states under the programme en macro management in agriculture so as to enable them to take up the
developmental programmes which are relevant to their needs. DAC approved Rs | .30 crores for different
schemes to supplement the programmes in the state, National Horticultural Research and Development
Foundation. an Autonomous Society. which is already engaged in development programmes in
onion at national level was nominated as nodai agency {or implementing the programmes, Details of
the targets and-achievements of differen: programmes are given in Annexure [l Programmes are
further continued during 2001-2002 with an outlay of Rs 748 crores. Details of the progress ofthe on-
going programmes on vegetahle development through NHRDF are given in Annexure 1.

Agency Sanctior
NHRDF and other

Central agencies

ed {Rslakhs) Expenditure (Rs.lakhs)  Balance {Rs.lakhs)
130 169.97 2003
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Annextre I Component-wise allocation of physical and financial targers to L‘(’Irfrﬂ:f agencies and uchieve-
nicmts under central sector Scheme of Integrated Development of Vegetables including root and tuber crups
euring 2600-01 up to September 2001

Component/Agency Target Achieyement
Physical Financial Physical Financial
{Hs, kakh) q) (Rs, lakl)
I. Production of planting
material
(AYONION
i, Breeder seed tq)
1IHR 0.25 0.23 123 g 0.23
1ARI n2s .23 e -
NRC on D&G 0.25 0.23 03234 .25
NHRDF 1.75 1.75 175 q 1.75
ii. Foundation scedreg) ’ .
NsC 1.00 0.23 1.00 .25
SFCI 1.0n 025 w* —-—-
- Maharashiri oo | a2l —
NHRDF 74K 175 00 2.00
fii. Certified sevd fy)
NSC 30.00) 3123 ] 3000 3125
Muharashira 20,00 1230 . - -
"NHRDF 250.00 13,623 230,00 15.625
(BWPOTATO
Breeder seed (¢)
CPRI - 41.50) 1023 41050 1023
Foundation sceel 1) . '
NSC 200,00 3.00 200 300
SFC1 200.00 300 240 ) 300
NHRDE 100,00 .50 100 L350
Cerrified seed tq)
SFCI 230.00 2.30 TO250 S 230
NSC 630.00 6.50 63D .30
NHRIDIF 10040 1.00 100 . 1.00
| (C) TRUE POTATO SEED '
Public sector {Rs 12.5 lakhs/
centre)
Private sector (Rs 2.00 takhs per i 2.00 | 2.00
centre from NHRD¥ directly
as part of expenditure
2. Seed village concept
(Rs5.00 fakhs/unit)
NHRDF 140 3.00 1.1 3,00
NSC . Lov - 3.00 L1 T3.00
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3. Improvement of
production and
productivity

Discase forecasting
system-NHRDF
(Part oY exp. against
Rs7.3 lakhs/unit

4. Technology transfer
{n) Demonsiration
(Rs1000/ha)

NHRDF

(EIn West Bengat. Gujarar,
Rajasthan, Unar Pradesh
and Punjub)

(b) Training and visit
(Rs 1.300/training}
{One group of 30 farmers

- NHRIDF
Training to be Em-anged
tor Andhra Pradesh.
Assam, Bihar,
Madhya Pradesh.
Uttar Pradesh and
West Bengal. Orissa
and Karnataka tarmers

(c) Publicity and media
support

NHRDF for literature/
folders in different
languages

(d} Workshop/seminar

NHRDF
(e} Technology development
and application
{Rs1{ lakhs/project
part of project cost)
VR
NRCon Q& G
NHRDF

3. On-farm post-harvest
handling {Rs.50,000/unif)

Zera energy cool chambers
and onion storage structure
in Haryana, Punjab,

Uttar Pradesh. Bilhar, and
West Bengal

NHRDF

1356

20

d
-~
n

[
-
Ln

15.00

ke
h
(=]

G.19

1.75

1.00
1.00

3.00

In progress

13.30

1*

10.00*

8.25

1.75

1.00
1.00

Imegraied Development of Vegetables in hulin

mation system

NHRDF

tion

agency

F Deveiopment of Enfor-

{Part of expenditure)

7. Monitoring & Evalua-
(a} Assistance to nodal

(b) External evaluation /

Technical services

30.00

7.50

3.73

7.50

30.00

Total

175.06

109.97

Annexure Il Progress of component-wise allotment of programme and financial achievements
for programune of Centrally Sponsered Scheme-during 2001-2002
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Component Agency Target Progress
' Physical " Financial | " '
(Rs. lakhs}
1. Planting material
A. Onion
Breeder seed NHRDF 1.75q 1.75 Allotted and arranged
IIHR 023a 0.25 Aliotted and arranged
NRCOG 0.25¢ 0.25 Alloted
1ARI 0.25q 0.25 Allotted
Foundation seed NSC 2.0q .50 Aflotted
NHRDF 15.5q 3.875 ' Allotied
Certified seed b NSC 759 4.1875 Allotted
NHRDF 323549 203125 Allotted
B. Potato
Breeder seed CPRI 4.3y t.25 Allotted
Foundation seed NSC 200q 3.00 Arranged
SFCl 2004q 3.00 Arranged
NHRDF 100 4 .50 Arranged
Certified seed NSC 600 g 6.00 Arranged
SFCi i 600 g 6.00 Amranged
C. True potato seed Public and private | 4 15.00 - -~
sector through .
 NHRDF
2. Seed village concept | NSC 2 H0.00 --n
L NHRDF 6 30.00 ----
241
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3. Improvement of pre- | NHRDF - 200 ha 53.50
duction and productivity
(a) Development of irriga- | CPRI 2 units 7.560 In progress
tion source system
{b) Discase forecasting NHRDF 2 units - 7.30
system
{¢) Assistance for adop- | NHRDF 5300 ha §2.50 In progress
tion of [PM
{d) Mechanization in NHRDF 400 30.00) In progress
vepetable cultivation groups
4. Technology transfer .~ NHRDF 300 ha 36.00 Arranged
(a) Farmers p.articipzning - NHRDF 133 100.00 In progress
demonstration )
(I Training and visit NHRDF 133 33,43 In progress
groups .
(c) Publicity and media | NHRDF 2 10.00 Being arranged
support . - EE
(d) Workshop and seminar | [[VR 1 10.00
(e} Technology develop-[ NRCOG 1 10.00
ment and application
5. On-farm post har- NHRDF i 10.00
vest handling, zero
energy cool chamber
and onion storage
structure
6. Development of NHRDF 50.00 In progress and
information centre continued
7. Menitoring and NHRDF 35.83
evaluation
Total 747.905
Rounded - 748.000
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APPROACHES FOR PRODUCTION AND
MARKETING OF POTATO

Prem S. Dahiya and G.S. Shekhawat

otato is principal horticultural crop grown commercially in India, occupying 0.6 % of the total
Pcropped area. The Indo-Gangetic region comprising Punjab, Harvana, Uttar Pradesh, Bihar, West
Bengal and Union Territory of Delhi is truly the potato bowl of India, accounting for 78.4% area and
over 86% production. Root and tuber crops, including potato, have been identified as maost important
group of staple food in the tropical countries of the world (Govt. of india, 2001a). During 1999-2000,
fudia produced 25 million tonnes of potatees from 1,34 million ha, providing 186 ¢/ha of potato (Govt.
of India, 2001 b). After China and Russian Federation, [ndia achieved the imenviable rank of being the

third largest potato-producing country in the world during 1999 relegating Poland to founth position.

The country excelled the world average yield of 164 g/ha, attaining 173 g/ha (FAG, 2001),

The fanners invest heavily in potato cultivation in terms of both capital and fabour. To run his
farm enterprise successfully, farmers are primarily concerned to ascertain this costs and returns on
potato cultivation. The marketing of agricultural products begins on the farm itself, with the planning
te meet specific demands and market prospects. As such, production and marketing of farm products
fre treated as part atd parcel of one continuum under the systems approach of market analysis(Dahiya,
1995).

REGIONAL PRODUCTION PATTERNS AND GROWTH RATES

The-heartland of potato production is the Indo-Gangetic region and it crossed the targeted yield
mark of 20 tonnes/ha set by the National Commission en Agriculture {1976) to be achieved by 2000
AD. Gujarat, which has specialized in riverbed cultivation of potato also registered a remarkable
productivity of 22 tonnes/ha in 1999-2000. On an average basis-for 1995-96 to 1999-2000. Gujarat
(22.7tonnes/ha), Punjab (18.7 tonnes/ha), Tamil Nadu (20.2 tonnes/ha), Tripura (1 8.0 tonnes/ha), Uttar
Pradesh (20.5 tonnes/ha) and West Bengal (23.4 tonnes/ha) have recorded higher productivity than the
average national productivity of 17.5 tonnes/ha for this period. However, Andhra Pradesh (6.1 tonnes/
ha), Arunachal Pradesh (7.2 tonnes/ha), Assam (8.2 tonnes/ha), Bihar (9.2 tonnes/ha,), Haryana (15
tonnes/ha), Himachal Pradesh (10 tonnes/ha), Jammu and Kashmir (5.5 tonnes/ha), Karnataka (12.2
tonnes/ha), Madhya Pradesh (13.4 tonnes/ha), Maharashtra (4.7 tonnes/ha), Manipur (9.3 tonnes/ha),

. Meghalya (6.8 tonnes/ha), Mizoram (5.6 tonnes/ha), Nagaland (8.6 tennes/ha), Orissa (10.4 tonnes/

ha), Rajasthan (7.5 tonnes/ha), Sikkim (4.6 tonnes/ha) and Delhi (9.7 tonnes/ha) lagged. imuch behind.

The north-eastern hills region including Sikkim claimed 8.7% share in area and 4.2% in nationat
production with a low productivity of 9.1 tonnes/ha in-1999-2000. The Deccan plateau accounted for
2.3 and 2.0% of area and production respectively with a yield of 14.4 tonnes/ha. Tamil Nadu has
almost consistently recorded over 21 tonnes/ha since 1987-88 but surprisingly the state has witnessed
over 50% reduction in area and production over the last decade, indicating the need to investigate the
comparative economics of competing crops (Shekhawat and Dahiya, 1997). The performance of the
western Himalayan region comprising Himachal Pradesh and Janmu and Kashmir is far from being
satisfactory in terms of attaining higher yields. During 1999-2000, this reglon accounted for merely
1.0 and (0.7% area and production inthe country.

Central Potato Research Institute. Shimla 171 001
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Potato crop has excelled rice. wheat and all principal crops inthe country in terms of registering

higher compound growth rates for area, production and yield during 1967-68 1o 2000-2001 (Table 1).
It shows that only wheat recorded higher growth rates for the yield parameter only. The potato revolution
las gone unnoticed in a way since the cereals predominate our food basket.

Tuble |. Compound growth rates of area, production and yield of rice, wheat, potato and other
major crops (1967-68 fo 2000-2001)

Crop Area Production Yield{%per annum
Rice 0.68 2.80 2.6
Wheat 140 441 - 2.96
Potato 331 561 222
Major crops 0.36 ?:.82 1.92

Suurce:  Agricaltural Statistics af a Glance, pp 210-11 Directorate of Economics and Statistics. Minisuy of - Aericulture,
New Dethi.

Uttar Pradesh is the number one potato-growing state in the country both in terms of area and

production accounting for 35% area and 41% production in the country, followed by West Bengal -

{21.3 % area and 31.8% production) and Bihar {14.} % area and 7.4% production) respectively. The
data show that all the states and regions registered increase in area and production during the second
phase (1995-96 to 1999-2000) over the first phase (1990-9t to 1994-95) (Table 2). The highest
increase (43.6%} in potato area was reported in Haryana but West Bengal recorded the highest increase
¢{39.8%} in production. The lowest increase both in area (7.6%) and production (6.8%) was registered
in Bihar. However, discrepancies in potato crop estimates in respect of Bihar have been observed.
Bihar (0.6%), Haryana (6.4%) and Punjab {0.9%) showed decline in potato productivity during the
second phase of potato growth over the first phase.

Table 2. Ci Imngé’_ﬁr area, production and yield in principal potato-growing states and
regions in India during 1990-91 to 1999-2000

State/ Average area Averaze production Average yield
Region (*008ha) (‘000tonnes) (q/ha)

First | Second| Change First | Second| Change| First | Second jChange

phase| phase (%) phsae | phase | (%) phase| phase (%)
Bihar 164.3 176.3 7.6 13172 16204 6.8 923 917 0.6
Hary una 101 H3 43.6 {6240 2to Y 339 1598 149.6 -6.4
Punjab 1 o420 36 173 8080 243 26.3 184.5 1807 -4.9
Uttar Pradesh 3724 4352 16.9 68U5.3 §933.5 313 1828 2053 12.3
Weal Bengal 2215 297.7 Idd 4984.9 69708 39.8 2250 2342 4.1
Indo-Ciangetic Region | 811.3 981.0 209 14277.9 1187833 3te 1760 1935 8.8
North-Eastern Sates 101.5 16.4 14.7 7673 9831 28.1 73.6 844 1.6
Rest of India 126.49 1573 24.0 1515.8 21234 40.1 119.4 135.0 13.1
Ali India 10397 }1234.7 20.7 16360.6 {21889 8 322 1303 174.3 9.5

* First phase average: 1990-591 to 1994.05 : Second phase average: 1995-96 ta 19992000
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State/Region ACGR
Area Production Yield
Bihar ‘ 1.21* | 24*+ 0.02**
Haryana 6.75* 5.64* -1.03**
Punjab 6 99* ; 6.66* -0.30%*
Uttar Pradesh 3.06* 4.99% | .87+
West Bengal- 5.57% 5.88% 0.30%*
"|indo-Gangetic Region ~ ~ } ~ C3epe [T 5.06%" T T 33
North —Eastern States 2.65* 5.07* 2.35%
Rest of India 4.44* 7.5+ J.40%*
Alt India 3= 5.28* 1.51**

Approucties for Production und VMarketing of Potaio

The compound growih rates for area, production and yield for the principal potato-growing
states and regions are given in Table 3. All states and regions recorded significant growth during the
last decade (1990-91 to 1999-2000). In terms of production. north-eastern states recorded highest
compound growth rate of 7.95%/annum. Haryana and Punjab showed negative growth rates of 1.03
and 0.30%/annum in yield.

Tuble 3. Annual compound growth rates for area, production and yield of potato in principul
potato-growing states and regions in India (1990-91 to 1999-001;

% per annum

* Significant at 3% level ot probability
** Non-significant a1 5% level of probability

POTATO IN NATIONAL ECONOMY

The contribution of potato 1o [ndia’s farm economy and national gconomy is manifold. The
unportance of potato in agricultural economy can be judged from the fact that in 1970-71 potato was
cultivated on 0.3% of total cropped area in the country but it contributed 1.4%% of the total value of
outpuit from agriculture. in contrast paddy and wheat, occupied 22.7 and 11.6% of the total cropped
area, contributing only 26.2 and [(14% of total value of agricultural eutput. The scenario has not
changed during the last two decades and a half, and potato has continued to contribute significantly to
the national economy (Shekhawat and Naik. 1999), During 1997-98. potato was cuitivated on 0.6%
of total cropped area but it, contribution was 1.9% of total agricultural output vis-a-vis rice and wheat
for which the corresponding fipures were 22.8% and 14.0% for area. and 19.0 and 10.8% for total
vaiue of output from agriculture. Moreover, potato accounted for about 30% of the total 87.53 millien
tonnes of vegetables production in the country during {999-2000.

While potato requires an input of 250 mandays for cultivation in one hectare. rice and wheat
need 101 and 48 days of labour (Shekhawat and Dahiya, 1997). The potato area has increased from
0.24 mitlion ha in [950-51 to 1.34 million ha in 1999-2000, adding 275 million, additional mandays of
employment annually. Potato is 4 short-duration crop and it {its in will in several multiple, relay and
cropping systems. The mandays requirement per hectare in different crop sequences is highest when
potato included in crop rotation. It is 3 13 mandays/ha in rice—potato—okra rotation in the central region
and 488 days in maize—potato—greengram in the north-western region (Swaminathan, 1978). Potato
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also adds to employment generation in post-harvest phases of production of processed products,

marketing and utilization of potatoes in the country
POTATO-GROWING ZONES AND VARIETIES
Potato has wide adaptability as it grows in aimest all states and under various diverse conditions.

Nearly 80% of potatoes are grown in the vast [ndo-Gangetic.plains of north India during short winter

days from October to March. About 8% area under potato cultivation lies in the hills where the crop is
grown during long summer days (April - October). Plateau region of south-eastern. central and peninsular
India, constitutes about 634 area where potatoes are'grown as a rainfed &l if crop during rainy season
{July-October) or as irrigated crop during winter (November 10 March). In a small area of about 4,000
ha covering mainly Nilgiri and Palani hills of Tamil Nadu, the crop is grown round the year both as
irrigated and rainfed crop (Shekhawat and Naik, 1999). As such one can find the potato crop under
cultivation in one part or the other throughout the year. The country is divided § potato-growing zones
(Table 4).

Table 4. Potato-growing zones and crop seasons in India

Potato-growing zone Regions 'Seasons

North-western Himalayan zone | Hills of Himachal Pradesh. Summer crop

Jammu and Kashmir and Uttaranchal ] April - September

North-eustern Himalayan zone | Hills of Meghalaya. Manipur. Tripura,} Two seasons! Jan-Feb. -
Nagaland. Arunachal Pradesh and " to May-June, Aug,

Mizoram Sept. to December

Sikkim and north Bengal hill zone | Sikkim and North Bengal hill zone | Two seasons Jan.-Feb.
to July-Aug (i1)

Sept - Dec
North-west plains zone Punjab, Haryana, Rajasthan and

parts of neighbouring states.

Three trop seasons
Early (autumn), main,
spring crop

North central plains zone™” Western Uttar Pradesh and Madhy Three crop seasons

Pradesh Early—Sept-Oct. to
Dec.
Main—Oct.-Nov to Feb.-
Mar.
Late— Nov.- Dec. to
Mar. -Apr.

-{North-eastern plains zone Eastern Uttar Pradesh, Bihar,

Two crop seasons (1) Sept|,
West Bengal, Assam and Orissa i

to Nov.-Dec (ii) Nov

to Mar.

Two crop seasons (1) July
to Sept. (ii) Nov. to Feb.

Plateau zone Parts of Gujarat . Maharasthra,

MP, Karnataka and Orissa

Potato grown round the
year in three seasons
Summer crop: Mar-
Apr to Aug.-Sept.
Autumn crop: August-
Sept. to Dec.-Jan.
Spring crop: Jan to May

Southllndian hills zone Southern hills zone in Tamil Nadu
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The CPRI, Shimla, started releasing improved potato varieties from 1958 onwards. The first 2
varieties, viz. Kufri Safed and Kufri Red were clonal selections from indigenous Phulwa and Darjeeling
Red Round, respectively. The.remaining 33 varieties developed till date are hybrids. These varieties
are suitable for cultivation under diversified agroclimatic conditions of the country. Salient characteristic
features of these varieties are given in Table 5 (Gaur ef af., 1999) h

Table 5. High-yielding varieties of potato, maturity fevels, diséase resistance and adaptability for
cultivation in  India

Variety

Year of
release

Chara¢

eristic features

 Adaptability

Maturity level

Disease resistance, etc.

Kutri Kisan

Kufri Kuber
hutri Kumar

Kufri Kunddn

Kufri Red

Kufri Safed

Kufi Neela
Kufri Sindhuri
Kufri Atankar

Kutrs Chamatkar

Kufri Chandramukhi

Kufri Jeevan

Kufri heeti

Kufri Khasigare
Kufri Naveen

Kufri Neelamani

Kufri Sheetman

Kufri Muthu
Kufri Lauvkar

1958
1958

1958

1958

1958

1958

1963
1967
1968

1968
1968

1968

1968

1968
1968

1968

1968
maturing

1971
1972

Late-maturing

Medium-maturing
Late-maturing

Medium-maturing

Medium-maturing

Late-matuning

Late-matuning
Late-maturing
Medium-maturing

Late-maturing,

Eatly-maturing

Latg-maturing

Medm-maturing

Late-maturing
Late-maturing

Late-maturing

Medium to late

Medivm-matiring

Early-maturing

Immune te PVY and resistant
ta PLRV

Moderately resistant to late
blight

Mocderately resistont ta late

Good keeping quality
Good keepmg quality

Moderately resistant to late
blight

Red tuber muderately resistam
to early blight and tolerant to PLRV

Field immuns to race =07
of late blight

Rusistant to early blight

Good for processing

Moaderately resistant to early
blight, field resistant to late blight
and resistant te wart

Rasistant to early blight. late
blight and wart and tokerant to
Viruses. Good for processing

‘Resistant to earfy blight and late
blight

Resistant to Jate blight and
immune to wart

Resistant to late blight

Resistant to frost

Resistant to late blight

Rapid bulking under warmer
,cenditions

blight and good keeping quatiny

Plains ol Rihar and West Bengak
S . . L Y

Naerh Indian plains

Punjab. Bihar and Maharashtra
North Indian hills

Himachal Praceshand Ustaranchan|

- vl

.
Norih Indian plains

Nilgin hills
North Indian plains
Naorth Indian plains

North Indian plains

North Indian Flains and plateau
ragion of peninsular India

Himachal Pradesh

Wide adaptability

Hill region of Meghalaya

Northern hill regions of West
Bengal and Meghalaya

Nilgiri hills of Tamif Nadu

North Endian plains and tarai
arex of Uttar Pradesh

Nilgiri hills of Tamil Nadu

Plateau region of peninsular
India
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Kufri Dewa 1973 Medinm-maturing | Good keeping quality and resistan Tarai area of western
to frost Uttar Pradesh
Kuiri Badshah 1979 Medinm-maturing | Resistant to early blight MNorh Inchian Plains & Plateau
and late blight and P X region of penmsular India
Kuffi Bahar 1980 Medinm-maturing | Heavy-yielder North Indian plains
tudri Laiima 1982 Medium-maturing | Red tuber moderately resistant . North Indian plains
to early blight and resistant to PVY
Kulri Sherpa 1933 Medivm-maturing | Resistant 1o Late blight and " Hills of West Bengal
- Immune to wart
Rufri Swarna 1985 Medium-maturing | Resistant to late blight and Southern hills
cyst nematode
Kutri Mepgha 1989 Madium-maturing | Resistant to tate blight Hilf regions of Meghalayv 2
Kufri Ashoka 1996 Short-duration Resistant to jate blight Plains of Central end Eastern
(75 days) Uttar Pradesh
Kufri Jawahar 1996 Medium-maturing | Ressstant to late blight and Punjab. Harvana end the Platea]
ideal for Intercropping, regions of Madhya Pradesh.
. Gujarat and Karnatka
Kutri Sutlej 1996 Mediunm-maturing |- Resistant to late blight Western and Cenmal Indo-
CGangetic region
Kufri Pukhraj 1998 Medium-mawring | Resistant to Inte blight Northern plains and Platean
region
Kufri .
Chipsona | 1998 Medium-maturing { Resistant to late blight North Indian plains
and excellent for processing
Kufri
Chipsena 2 1998 |- Medium-maturing | Resistant to late blight Uhtar Pradesh and Bihar
and excellent for processing
Kufti Giriraj 1998 Medium to late Resistant to late blight  Morth Western hills
matusing
Kuiri Anand 1999 Medium-maturing | Resistant to late klight North Indian plains
and tolerant fo frost
Kutri Kanchan 2000 Medium-maturine. | Resistant to late blight Norih Bengal
and wart

Marturity periods  Plains: Early (70-%0 days). medium (90- 110 days). late (110-120 days)
Hills:  Early (120-125 days), medium (130-135 days). late (135-145 days)

During 1964-68, superiority of potatoes developed by CPRI, Shimla over European potatoes
was demonstrated in different parts of the country. Despite short-growing period of 90 days, their
productively is comparable or better than the European, American and Canadian varieties grown for
140-180 days under long days. Today, potato varieties released by CPRI. Shimla, occupy more than
90% of the area in the Indo-Gangetic plains (Shekhawat, 1998). Potato processing is ane of fastest
growing sectors of the Indian economy. Kufri Jyati. Kufri Chandramukhi, Kuofri Loavkar, Kufri
Chipsona I, and Kufri Chipsona Il released by CPRI. Shimla are suitable for processing. Chipsona !
and Kufti Chipsona 1 have shown superiority in yield and processing quality over exotic p_rocessing
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varieties — Frito-Lay- 1533, Atlantic, Agria. Cardinal. Diamant. Fresco, Sante. Anosta, Marfona and
Ajex {Shekhawat and Naik. 1599; Gaur. Pandey, Singh and Kumar. 1999).

tn India. potato processing takes place at modern organized sector. cottage industry and
household levels. But still. we hardty utilize less than 1% of potate production for processing purposes.
On the contrary. potato processing is a big industry in USA and Europe utilizing over 37.6% and over
30% of total crop for manufacture of starch and human consumption {Dahiya and Sharma, 1999a).

Agro-techniques for Potato Production

Seed. fertilizer and manure and labour account for the lion's share of total cost of cultivation
for potatees. In Farrukhabad district. a comprehensive study (Gupta er o/, 1989) showed that these
inputs together accounted for §1.4% of total cost of cultivation. Fertilizer-use efficiency and water
management are very important parameters in improving productivity. particularly for irrigated crop.
The standardization of agro-techniques. and development of mechanical equipments such as an
oscillating tray type potato grader, fertilizer apnlication-cum line-marker, potato digger, (2 row and 4
rows automatic and bullock-drawn) potato pianter etc. have been instrumental in improvement of
potato productivity. The recommendations for fertilizer use are presented in Table 6 (Sharma et af..
1999)

Table 6. Fertilizer requirement of potatoes grown in different cones

Zone . Soil Dase (kg/ha}

N PO, KO
North-western hills zone Acidic hill soil 120-150 100-130 120
North-eastern hills zone Alluvial 100-120 120-150 60
North-western plains zone | Altuvial 180-240 80-100 100-150
North-central plains zone | Alluvial 180-240 30-100 100-150
North-eastern plains zone | Alluvial 180-240 80-i00 100-150
Plateau zone Black C100-120 60 60
Nilgiri zone - Acidic hill soil 90-120 [35-130 [ 920

A dose of fanmyard manure @ 30 tonnestha can meet P, O, and K. O needs of -potato crop. If
the dose is less than 30 tonnes. the dose of P and K should be reduced accordingly. Application of
farmyard mannues also mects need of secondary and micronutrient. Generally. 30-45 p of tubers are
recommended for ware as well as seed production in plains. A seed rate of 2.5-3.5 tonnes‘ha is
recommended depending upon seed size of tubers. The best intra- row spacing is 13.20. 30 and 40 cm
for 20, 40, 60 and 80g seed tubers when inter-row spacing is kept constant at 60 cm. Irrigation in light
s0ils should be given at 8-9 days interval and in heavy soils at 12-13 days. Potato-hased cropping
systems have been identified and their agro-techniques have been developed. (Lal ¢ o/, 1999),

Approaches for Seed Production

Potato is basically a vegetatively propagated crop. If the same stock is grown year afier year, it
gets riddled with viral diseases and the yield is reduced. Therefore. production of healthy planting
material is a continuous requirememt. Prior to the development of seed plot technique (SPT), the main
sources of seed potatoes were the high hills, mid-hills and north-eastern plains. Though seed produced
in high hills did meet the requirement of health standards. it was not physiologically suitable for planting
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the main crop because of dormaney. The seed produced in the midhills and north-eastern plains is not
healthy enough {CPRI. Shimta 1999).

The CPRI, Shimla, undertook a series of surveys over the years {1 956-60) at di fferent locations
and identified Jow aphid period during October to December in nortl: Indian plains. The seed produced
through the Seed Plot Technigue not only gave 30-40% higher yields but alsa was free from late blight
infection and other soil-borne diseases and pests. The salient features of seed plot technique are: potato
seed crap is planted in first week of October in western Indo-Gangetic plains and a week to fortnight
later in the central and eastern Indo-Gangetic plains using indexed (virus-frec) seed tubers; closely
spaced seed tubers in moderately rich soil and use of optimum doses of NPK: roguing of unheaithy and
oft-type plants; irrigation is restricted after mid-December (12-15 days betore haulm cutting) to check
regrowth atter haulm cutting; destruction of haulims before aphids reach critical level storage in cool
place for skin curing and cold storage of seed potatoes (Shekhawat er al.. 1999: Singh or. o/, 2000).

The CPRIL, Shimla, produces basic seed at its regional stations located at Kufii. Jalandhar,
Modipuram, Patna and Gwalior. The trend in preduction and distribution of seed is presented in Table
7. During 1999-2000. the institute produced over 3.000 tonnes of seed potatoes. Of which, 68% were
supplied to central and state government agencies for further multiplication and supply to the farmers.
Ten varieties in plains. Kufri Badshah, Kufri Bahar, Kufri Chandrmukhi. Kufti Jvoti. Kufii Lalima,
Kufvi Lauvkar, Kufri Sitithuri,-Kufri Ashoka, Kufi Sutlej and Kufri Jawahar, and Kufri Iyoti, Kufri
Girirai. Kufii Chandramukhi and Kufri Kanchan are included for breeders’ seed production. The
breeders’ seed production of processing varieties, Chipsona I and Chipsona II. has also been taken up.

Table 7. Production and distribution of breeders ' seed potute
by CPRI, Shimia (1990-91 to 2000-201)1)

Year Production (tonnes) Distribution
Hills _ Plains Total Total quantity Total
o (tonnes) production (%)

1990-9 87.7 1986.3 2074.0 1703.1 82.1
1991-92 1353 20169 21527 1761.1 81.8
£992-93 1287 1987.6 21163 | 1738.7 82.2
1993-94 155.2 22283 23835 194 8.4 . 81.7
1994-95 1227 24682 2590.9 21206 82.1
1995-96 1168 23692 2486.0 1975.5 79.5
!996-§7 1341 22237 2357.8 1930.8 81.9
1997-93 i27.2 2258.7 23859 1881.5 78.9
1998-99 1259 2031.3 21572 13949.6 4.1
1699-2000 1 137.2 2955.9 3093.1 S 21030 08.0 .
Total 1271.3 22526.1 237974 18768.3 78.9
Average |127.13 2252.61 2379.74 1876.83 789

Source: [Hvision of Seed Technology. Central Powato Research Institnte, Shimla,
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In addition to the traditional method of seed potato preduction. CPRI. Shimla has come out
with several innovations to augment basic seed production. These include techniques like rapid
multiplication through sprouts. micro tuber production using tissue culture. indoor mini tuber production
for rapid multiplication ot seed stocks.

True Potato Seed for Crop production

Analiernative propagule to raise potato crop is true potato seed (TPS) also knowri s ihe hotanical
seed. The TPS has several advantages in terms of cost reduction, disease control, storage and transpor-
tation etc. About 100-150g of TPS costing Rs 3.000/ha is required for crop production against 2-3
tonnestha of seed tubers costing Rs 20.000-30,000/ha. On the basis of multilocational wials. hvbrid
populations (TPS C 3 and HPS1/13) have been recommented for release. These populations yield
26.8-33.7 tonnes/ha compared with 20.8-26 9 tonnes/ha from standard tuber varieties in eastern India,
Madhya Pradesh and Gujarat (Shekhawat er a/. 19993, TPS is now heing produced in bulk by the
Tripura. Karnataka and West Bengal governments. NSC. SFCL. Centre for Technology Development.
Bangalore. Kumaen Development Center and several private finins like Mahyveo Seed Company.
Micropiantae. Pune et<. The TPS technology for crop production is suitable for certain areas in the
countey (CPRI. Shimla 1999).

. s - There are two methods for crop production by using the TPS. In first method.tuberlets (small -

tubers) are produced in nursery beds and in the next cropping season. these are used as seed tuber for
raising patato crop. This method is suitable for those areas where potato-growing season is short such
as in north Indian plains where earty low temperature restricts growth of seedlings in field. In this
methed 13-20 cm raised nursery beds of 3m X Im size are inade with the wixture of soil - farmvard
manues (1:1yas per requirement. [n second method. seedlings are raised from TPS in nuesery beds and
transplanted in field for potato production. in this method. 3024 wber produced are ot large size {more
than 30 g) that coutd be used as wire potate and 70%% may be used as seed tuber tor raising potato crop
in next cropping season as in first method. (Singh. 19993,

National Potato Marketing Svstem

In india. agricultural marketing sysiem largely operates under the forees of supply and demand.
Trade is mainly in the hands of private enterprise. with governmental intervention mainly limited to
protecting the interests of producers and consumers and to promote organized marketing of agricultural
commodities (Govt. of India, 1992}, The annual area and production estimates for potatoes are reported
by the Directorate of Economics and Statistics, Ministry ot Agriculiure. Gove. of India. The National
Horticulture Board (NHB). Gurgaon, reviews research and development of horticultural crops. including
potato. and collects and disseminates information. arrivals and prices dita cellected from 33 major
potalo markets. Besides. NHB also promotes cold storage industry in the country. The NAFED is the
nodal agency. in cooperation with state agencies, for implementing wmarket intervention schemes.

Atthe state level. State Agricultural Marketing Boards and Directorates of Agriculural Marketing
develop and regulate the markets in the organized sector. They alse collect and disseminate markel
arrivais and prices data under the Agricultural Produce Masket (Regulation) Acts. The siate seed
certification agencies in Bihar. Harvana. Himachal Pradesh. Karnataka. Punjab. Tamit Nadu, Uttar
Pradesh. and West Bengal certify seed potatoes. Cooperative marketing socteties like LPS in Himachal
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Pradesh, commission agents, cold storage associations, processing plants in organized sector and cottage
industry level and the retailers put together make up the marketing system for potatoes.

Potato Storage Infrastructure like transportation and storage play a vital role in marketing of

farm products. For potatoes. fruits, dairy products ete. cold storage facilitics are very essential. In
tndia. nearly 83% cold storages and 92.4% of their capacity are located in potato-growing states. The
private sector owns over 85% of cold stores and §8% of the capacity, remaining being accounted for by
public and cooperative sectors. The cold storage industry has been decontrotled in india with effect
from 27 May, 1998,

Two types of storage practices for potatoes are in vogue in the country. Seed potatoes are
exclusively stored in cold storages whtle potatoes for table purposes are stored in cold storages for
longer periods. For shorter periods, indigenous storage systems are used by the farmcrs. The state-wise
cold storage capacity and percentage of potato production that has such facilities are given in Tabte 8.
At country level 45.6% of the production could be cold-stored in 1990-91 and it has gone up to 48.3%
in 1999-2000, still shott of 50-60% of'the ideal requirement. Moreover, growth of cold storage industry
is highly uneven, for instance in Bihar only 26.1%% of production in 1990-91 and 23.4% in 1999-2000
could be cold stored. Only Haryana and Punjab have more than optimum cold storage requirement for
potatoes. The indigenous storage systems for potato are practised widely in Madhya Pradesh, Bihar,
Gujarat, Karnataka, north-eastern region, and also in Punjab, and Uttar Pradesh to some extent. In
Madhya Pradesh, the farmers have adopted innovatively 3 types of indigenous storage systems. These
are Katchi hodi (pit), Pakki hodi, on-farm heap storage {dher), Kotha (room storage) and talghar
(basement store). The construction costs for these storages are Rs 3.418. Rs28.391. Rs 938, Rs 32,500
and Rs 35,018 having the average storage capacity of 28. 42, 33. i5 and 34 tonnes respectivelyv. The
potatoes are stored for 3-4 months till June-end and some times beyond it also. The farmers eam
remunerative net returns, which are Rs 900, Rs 2.390, Rs 850, Rs 1.260 and Rs 1.300/tonne {1995-96)
depending upon the storage type and time of sale (Dahiya, Khatana and Hangantiteke, 1997).

Tuble 8. Cold-storage capacity available for potato storage in principal potato-growing
states , fndo-Gangetic region and India during 1990-94 and 1999-2000

Approcchies for Produciion and Mavketing of Porato

Market Structure and Price Analysis

The different types af market structures impinge upon marketing efficiency ditferently.
Fluctuations in commodity prices are taken for granted but the revoiutionary increase i potato production
has been plagued by recurrent gluts and consequent price crashes. About 3-4 vear cyeles hive been
observed tn potato. A comprehensive study in Farrukhabad showed that the market structure slightly
concentrated oligopoly (Diwakar. 1990). The market integration and competiriveness of producing
markets such as Farrukhabad, Kanpur, Meerut and Karnal with Kolkata market have been studied.
That the preducing markets are not integrated with Kolkata market during price crash. price hike and
normal years (for the period 1974-75 to 1985-86). The market structure is segmuented mainly due to
infrastructural bottlenecks (Dahiya. [995). This has been conflirmed by the Quick Surveys on potato
outlook conducted by CPRI, Shimla. annually ever since 1986,

The seasonal variations in wholesale potato prices in Kolkata, Delhi. Kanpur and Patna are
presented in Table 9. The prices ruled below the annual averuge price (average for 1996 1o 2000)
during December - May for Delhi and Kanpur markets (seasonal index below 104, by Patna, prices
registered seasonal index belew 100 up to May and in Kolkata till April. Higih flectuations in potate

_prices cause asetback to potato farm veananyy. This happened during glut vears of 1475, 19791982,

State e 1990-91 1999-2000
Potato Total cold Production Potato Total cokd Production
production|  storage having production | storage having cold
(‘000 capacity cold (*000 capacity storage
tonnes) (000 storage tonnes) (000 Eacillity {%%)

tonnes) facility (%) tonnes

Bihar 1.482.2 43;_[).4 26.1 1.720.2 4482 234

Haryama 1525 192 7+ 1041 2600 274 3% B4

Punjab 3395 572.8 t43.4 13632 12750 734

Untar Pradesh 6,603.0 35543 484 114553 37100 49,1

West Bengal 44824 2,0893 42.0 74823 JA753 442

Indo- Gangetic  {13.080.0* 69532 47.3* 21.533.7+ 1§28%.0% 470

region

Al Tnadia ESANI6 *rav.e +5.6 A8.000.4 13.40)4,.0 45,3

* Includes production and capacity of Union Territory of Delhi
** 80% capacity utilized tor potato storage. For other states. Indo-Gangetic region and A1l India 90%
capacity utilized for potalo

e a P
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1985, 1987, 1988 and 1997, causing a great economic deterrence to polato crop improvement in the
country (Dahiya and Sharma, 1999b}. The petato growers experienced a similar plight during 2000 as
wetl.
Table 9. Seasonality in whalesale potato prices in Kefkuta, Dellti, Kanpur
and Patna in India,
Wholesale price {Rs/q)
Kolkata Delhi Kanpur Patna
:\lmll.ll Average Price * lodex Average Price * Indey Average Price *lidex weragre Price  Tadex
Januan 304 ki 233 53 P8y a4 286 74
Febroary 208 30 229 52 212 ] 239 - 39
March 259 oY 275 02 244 i 260 09
April 334 87 313 7 208 76 243 76
May 385 Ty} o334 50 310 sy 43 59
June 402 ing 473 67 334 101 392 102
Tuly 430 13 428 . i’ 374 we | 421 10
August 409 19 {0 1406 372 106 306 131
September 4106 in 633 147 488 139 418 108
October 444 119 708 16l 044 i83 4068 121
November {439 123 320 " 30 1431 607 137 |
December | 447 0 | 280 65 358 73w TR
U erall 374 100 | add 10 52 T 105
» Average wholesale price = Average of E296 jo 2000 wholesale prices. ) s
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Price Spread and Marketing Channels

The price éprcad consists of margins and costs in respect of price paid by the uitimate consumer.
Narrower the price spread. generally better itis. Numerous studies have been conducted aver the price
spread of potato. According to DMI 1984 study on price spread of potato. the proclucer’s share on All
India basis was 59.23%. It is highest (73%) in Karmatzha while the towest (42%) in Bihar. On the
basis of the All India price spread, Karnataka (73.31%), Delhi {70.03%). Tantil Nadu (64.47%0), Madhya
Pradesh {67.28%). Himachal Pradesh (66.32%). Uunar Pradesh (64 12%) and West Bengal (63.12%)
exceeded this level resulting in better returns to growers. Cnly Gujarat (3§.74%%5). Harvana (36.41%4),
Punjab (48.12%) and Bihar (42.30%) fell shoit of it. The lowest share in Bihar coubd e attributed due
to wholesaler's costs and margins and retaiter’s marging w ere relatively high. The producer’s macketing
costs were 6.36% and the transportation costs added up to 2.68%. While the wholesaler's marketing
costs and margins were found to be 8.16 %a and 11.16%. the corresponding figures for the retailer’s
were |38 and 10.99% respectively. The DM study (1984) had identified as many as 12 marketing
channels for potato disposal in 11 states of India {Gosvt. of India. 1984). Butonly - channels are most
popular. Thev are:

(i) Producer — commission agent — wholesaler — retailer — consumer
{(in Producer — commission agent — retailer -» consuimer
(i, Producer — cold storage — commission ageni — whalesaler - retailer — consumer
TV T Produce’ = wholesaler — retailer - conslu‘n!c“r T T !

Price Support Policy for Potato

Agricultural commodity price support has been part of economic policy since 1960s. The
Himachal Government initiated a price support policy for potatoes way back in|972-73 and it was
continued on an basis for over 2 decades. At the national level, SUPPOrt o potate prices was provided
enly indirectly by influencing market prices through announcing or withdrawing ol export quotas till
1974-75 (Kahlon and Chandra. 1982), The Agricultural Prices Commission (now Commission for
Agricultural Costs and Prices) in its 1975-76 report considered it inadvisable 1o introduce any price
support scheme for pelatdes due to inadequacy ot cold storage capacity and the potential of heavy
financial losses and instead recommended market intervention scheme (MISY Again in its 1976-77
report, besides recommending MIS, it also expressed the view that potale processing should be
encouraged. A high powered committee under Dr M S Swaminathan in its report (198 1) alse supported
MIS tor horticultural commodities. It is now the pubiic poticy for such perishable and semi-perishable
farm products. In order to protect the prowers of these hotticultural/agricultucal commodities from
making distress sale in the event of bumper crop during the peak arrival period when prices tu!l to very
low level, goverment implerments MIS for a particular commodity on the request of the stme government
concerned. while sharing losses on 50:50 basis. So far MIS has been implemented  for over 22
horticultural crops. including potato. (Govt. of India, 2001¢)

Export Competitiveness of Potato

Globally 2 - 3% of potatn production is exparted in the Torm of table potato for human
consumption. seed potatoes and processed potato products. The export and import of potato mainly
takes place within the European countries. The Netherlands. Gernumy. Belgium-Luxembourg, France.
naly, and Canada. USA. ELYPL TUIKEY and <yprus account [or 0% o rexport rade. dia‘s share In
world potato export has been insigniticant ranging from 8.04 10 0.44%6 Juring 1986-1999 (Dahiya,
2001a). India’s expotts show that we think of exporting potttoes only when there is a glut in the
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country. Exporis cannot be based on periods of gluts anly if we want to maimain a steady slobal
market (Ezekiel, Shekhawat and Sukumaran; 1999). In this regacd. 1t has been emphasized that in g
competitive environment. capturing and retaining foreign markets needs an assured supply of quality
products {Dahiya and Srinivas, 1994).

India has a great potential of potato exports (Dabiya. 2000). The export of a commodity is
determined by export surplus, quality output based on sanitary and phyto-sanitary standards,
infrastructural support. competitiveness and export policy. For various reasons. false or true. it is
widely held that the farm produce coming from the developing countries fails short of international
guality standards. True to this view, it is believed in certain quarters that. “even if it were possible 10
export [ndian potato, there would have been no takers for the produce because they are not of intermational
quality” (Anonymous, 2001). Technologically, Indian polatoes are highly competitive inworld market
as the potato production is tiee from the prolibitive diseases like wart. black scab. ring rot. tuber moth
and nematodes, which are the barometer to phyto-sanitary standards. The export competitiveness of
potatoes is presented in Table 10. Gulati, Sharma and Sharma { 199, found that the nominal protection
coeftictents (NPCs} for potatoes were largely above one during 1986-87 1o 1992-93 when otficial

" exchange rates were used. It indicated that petatoes do not have export competitiveness. But with
-shadow exchange rate (with 20% premium on official exchange rate). the average NPC is 0.86 for this

period excepting 1991-92 indicating moderate competitiveness. Using the average domestic price for

« January to June period. the NPCs-have been worked out for 1992 10 2000, The Indian porato export s

competitive, with NPC 0t'0.72 excepting for 1992, 1963 and (998 {Dahiva, 2001 5) indicaling moderate
competitiveness. Using the average domestic price for January 1o June period. the NPCy have been
worked out for 1992 to 2000. The Indian potato export is competitive, with NPC 01'0.72 except for
1992, 1993 and 1998.

Table 10. Export competitiveness of ware potutoes from india

Year International Adjustment Warld reference Bumesiic whadesale Nowinal Protection
price (Rsigq) * on International price (Rafy) prive ¥* (Rsfq) Coelficient (NIC)
price (Rs/q}

() (2} (3=(1)-(2) 4) (5=
1992 184.8 323 1323 1713 1.29
1993 2016 397 1339 1804 L7
1994 300.7 626 T 188.8 0.79
1993 424.8 69.0 3552 2263 o sl
1996 NA - - - -
1997 688.0 794 o086, 207.7 0.34
1998 4327 83.6 349.1 Y2 i.28
1999 6597 87.6 3721 276.3 TOdR
2000 2185 93.7 12:4.8 1248 1.0
Average 390.1 733 3168 228.0 ' 0.72

Sources:  *  Goverament of India. Various volumes. Aombiv Statistics of Foreign Trade of idies (1xponsy. DGCIS, Ministey
of Commeree. Kotkata )

** National Horticulture Board, Ministry of Agriculture. Govt, of India. CGaurgaon.
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Emerging Issues and Conclusion

in order to sustain the potato revolution in the country. several 1ssues on the production front
and marketing front stand out in bold reliet. First and foremost is the need for the timely and accurate
availability of national crop estimates and improvement of potate estimates in Bihar, north-easters
region ete. [tis expected that by 2020. the average yield becomes about 25 tonnes/ha, The per capita
annual production would have increased to about 32 ke by the time (CPRI. 1997}, How can we
achieve the utilization and consumption of potato in diversified form. in view of recurrent giuts,
predominance of cereals in tood basket, lack of apprapriute policy support for potalo marketing and so
on’ -

These complex issues can be resobved through concerted policy measures. In conclusion, besides
continuing annual quick surveys on potate outiook, the CPR; has initiated crop torecasting research in
collaberation with the Department of Space. for the country. The future strategies should focus on a
strategic policy framework for the fuggord potato producing slates. As regards potato storage, cold
storing potatoes at §-10°C with CIPC treatment should be encouraged but its socio-economics needs to
be investigated criticaliy. With a view (o ensure on farm storage of potatoes for the various advantages
by the small potato producers. the indigenous potato storage sy stems require to be refined and improved.
The CPRL Shimla has intensified research endeavours in this regard. On the marketing front. the
package of policy measures include effective market intervention scheme, byost t0 cooperative

* nifuketing, improvemenit of market infetligence, global market surveys. special fillip 1o export of seed
potatoes to Asian countries and export of processed products to Gulf countries and other markets,
mitiating export oriented research. setting up Potato Development Section by National Horticulture
Board and Potato Marketing Section by APEDA, priority 1o potato movement in the country by the
railways and an educative campaign on food value of potato. - All this would catl for stepping up
imvestment in potato research from the level of 0 16% of vaiue of potato output to 0.5% of value of
petato output for securing a sustained potato revolution in the interests of food and nutritional security
for the burgeoning population in the country.
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DEVELOPMENT OF MUSHROOM INDUSTRY IN INDIA —
AN INTEGRATED APPROACH '
: R.N. VERMA*

Mushroom tarming differs from traditional agricultural activities, It does not require arable land

and can be cultivated on waste as well as unproductive dand. In fact, mushrooms are cultivated
indoors on artificial substrates and due to the use of vertical space their land requirement is also far
less. About-15,000 kg of mushroom protein is produced from one hectare of wasteland. whereas anly
5.000 kg of protein can be produced from one hectare arable land. In India, urbanization and
industrialization are eating away the arable land at a very fast rate, since majority of population in
India is vegetarian, mushroom cultivation is highly beneficial as a rich source of protein. Food and

Agriculture Organization (FAO) has atso recommended mushroom as a food contributing to protein -
-nutriton of developing countries. Mushroom cultivation is essentially a recycling process in which’

agricultural/industrial wastes are utilized as the substrate. The developing countries, therefore, are in

© a positton’ to lise'tliése wastes With available cheap labour. Thér only itey aré abie to prodiice this
source of protein and fight the protein malnutrition. Moreover, mushroom cultivation is an eco-friendly

activity and it can also increase the income of small and poor farmers. During the last few decades
mushroom has attained the status of a commerecial crop. In Europe and USA, it has attained the status
of a high-tech industry. Today, its cultivation has been taken up in about 100 countries of the world
and its production is increasing at an annual rate of 7%. Present world production of mushroom has
been estimated to be 5 million tonnes only, which is expected to reach around 7 million tonnes in the
next 10 years. ’

Current Status

In India, about 50,000 tonnes of mushrooms are produced annually. However, if the same rate
of increase is maintained the country may achieve the target of | lakh tonne in the beginning of this
century. It need not be emiphasized that along with increase in production, the consumption will also
have to increase simultaneously. Presently, per capitamushroom consumption in India is a dismal low
(20-25 g); whereas in USA, Germany, Britain, France, Italy and Canada it is as highas 2-3kg. Besides
low production and consumption, average productivity of mushroom is also tow in our country. To a
large extent this is due to that in our country both seasonal as well as climate controlled cultivation are
prevalent. Cultivation in the seasonal farm is being done uner low input, low-cost conditions and
therefore their productivity is also low. Most of these farms use unpasteurized compost, chemically-
treated casing soil and old low-yielding strains of button mushrooms. On the other hand in
climate-controlled high-tech larms pasteurized compost and casing soil, improved cultural practices
and high-yielding strains/hybrids of button mushrooms are used to ensure higher productivity. Although
their day-to-day expenditure and cost of production are higher, the quality of their mushroom is generally
better than those produced in seasonal farms. )

India produces a number of crops, producing a large quantity of residues. The food crops alone
preduce more than 200 million tonnes of agricultural residues annually and even if we utilize only 1%

* Nationul Research Centre for Mushsoom (ICAR). Chambaghat. Solan (HP} 173213
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of this quantity, {2 million tonnes) for mushroom production, we can easily produce one miilion tonne
of mushroom. Thus, these data indicate tremendous potential in India. In coming century. our population
is likely to increase further, our requirement will increase and hopefully the consumption and demand
will also increase. To meet these challenges we have to increase our production accordingly. We have

' already entered the new century and before we develop our strategy 1o meet the challenges of the next
25 years it would be appropriate to identify and enlist our weaknesses and strength in this ficld. Our
major weaknesses/disadvantages are:

O Lower and inconsistent yield.

O Lack of high-yielding and quality strains.

(@] Lack of indigenously manufactured machineries for high-tech mushroom farms,

@] Lack of diversity. 85% production confined to white button mushroom.

O Low quality product with presence of residuat pesticidal toxicity.

O Lack of availability and demand in the domestic market.

O High production cost especially in high-tech farms with unported technology/strains. *
O ' Lack of price sitpport and mzi‘r}-(é'ting‘éystenf. . o e
0 Lack of processing and packaging technology, and quality control.

@) Shortage of trained manpower for mushroom industry.

O Belated start of mushroom R&D and slow progress.

0 Lack of coordination between R&D organizations and mushroom industry.

O Lack of awareness E}!)OLII the nutritive values of mushroom and poor promotional activities.
O Weak financial sta‘ms of farmers and entrepreneurs and limited government assistance.

Itis obvious that our weaknesses encompass a vide variety of aspects like production technology,
post-harvest technology, marketing, human resource development and financial support besides a general
lack of awareness about mushrooms among consumers. 1t need not be emphasized therefore that to
remaove these weaknesses an all out effort by all concerned whether in Governmerit or private sector
will have to be made. On the other hand, some of the strength/advantages inherent to India are:

Abundance of agricultural residues.

Varied agroclimatic conditions

Cheap and abundant labour.

A large cadre of scientific and technical manpower.
Large domestic market.

Majority of population being vegetarian.

A wide base of cooperative farming, marketing and banks.

000 CCCC

An extensive network of R&D orpanizations.
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Future Strategy

It is generally agreed that in the new century research and development strategy wifl be decided
mainly on the basis of population. increase in income and urbanization. India is likely to touch one
billion mark of human population and if the rate of increase is not iowered we are very likely to
outnumber China in the next 50 vears. Obviously, we will have to more than double our food production
and similar increase will have 10 be ensured. However. this would need concerted and integrated
cfforts on various aspects of research and development in mushroom production. :

RESEARCH AND DEVELOPMENT
Genetic Resources

To achieve such a challenging task our primary emphasis would be on the conservation of
natural resources. particularly genetic resouirees, their improvement and successful management and

_utilization so that higher and sustainable production of diverse mushroom species could be ensured.

The problems of poverty-alleviation and malnutrition could be effectively dealt with. For increasing
the production of high-yielding strains/hybrids will be developed for the existing species of mushrooms.
whereas new species of edible mushrooms will be identified and their cultivation method developed to
diversify mushroom portfolio of our country. Besides lower production and productivity. there is a

- fack of diversity of mushrooms in our country compared to other countries, Presently, |3 genera’

species of edible mushrooms are being cultivated in different countries. The global share of white
button mushroom is gradually going down. However in Indian context. about 5% ot our production is
of button mushroom, whereas 15% comprises ayster and paddy straw mushrooms. Although cultivation
methods of some specialty mushrooms like black ear{Auricrifaric sp.) and milky mushrooms {Clocybe
indicc) have been developed but they are yet to be effectively ranstereed to the farmers. Similarly,
cultivation of shitake mushroem (Lemtinul eduddes) on synthetic saw dust logs is also ready for transfer
after some refinement sooner than later. It is obvious that kack ofdiversity in mushroom in India is not
only coming in the way of increasing our production but 1s alse an impediment in increasing the
consumption of mushroom. Since, a diversified product range will ebviously help in improving the
marketability/consumption of mushroom in our country. In India. witly varied agroclimate. specialty
mushrooms can be cultivated in different seasons/regions at much cheaper cost. [t may be pointed out
that cultivation methods of most of the speciality mushroom is that they can be cultivated directly ona. ,

varfety 81 dgricutturaf ahd forestry waste without goini for their composting.

Crop Production

Low productivity, low quality ofthe produce and high cost of cultivation are imajor weaknesses
in production systems prevalent in our country. To harness the potential of high-yielding hybrid strains,
£ood crop management practices with productive substrates, supplements, etc. will have to be worked
out and adopted on a large scale. Forsucha strategy only need-based indigencus and cheap machineries
shoutd be deveioped and employed to increase the efficiency of workers. This wiil also reduce the
cost of production, making this activity more competilive. One of the major problems in mushroom
production in our country has been lack of sustainability mainly due (o a variety of pests and diseases.
An integrated pest management system based on resistant variety/biocontroi agents, biopesticides etc,
will have to be worked out so that mushroom farming becomes a sustainable activity for producers and
the consumers are saved from consuming the residual harmful pesticides occurring on chemically
protected products, The preventive and curative measures to be developed will také care of both seasonal
as well as climate-controiled farms.
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Post-harvest Management

Mushroams have a very shart shelf-life and are highly perishable commodity and hence pose
special problems of packaging and marketing, Therefore. due attention will have 1o be given to develop
state-of-the-ant methods of packaging and transport to prevem any qualitative or quantitative damage
during transit, so that their availability and marketability in far-oft places may be improved. Equal
emphasis will be laid on their preservation and processing so that cost of canning and freeze-drying
may be reduced on the one hand and more and more diverse processed products like pickles, soup-
powder, ready-to-make recipes etc. are made available to consumers to meet their taste and tikings, on
the other. This will not only encourage value-addition. but will also increase mushroom consumption,

Increased purchasing power and urbanization are factars affecting increased consumption of

processed food including mushrooms. Both of which have shown upward trend in India during fast

10-15 years. Recent surveys have shown that number of people below the poverty line have deceased

over the years. Hence, more and more people are likely to adopt mushroom eating both in frésh and -

processed forms.
Infrastructure

Mushroom a non-traditional indoor crop of gur country. has suffered a lot due to lack of
infrastructural support. In the initial decades mushroom farming was being practised in dwelling
houses or in improvised huts leading to low-productivity and inferior quality due 1o disease and pest
infestation. Only in the 90s with the establishment of Export-Oriented Units (EOUs) organized
mushroom farms with adequate infrastructural support came into being where climate controtied growing
rooms, pasteurization chambers etc. were provided which could help in raising the produciion and
productivity and improve the quality of the produce. However. 1his remained confined to big commercial
growers only and the small farming community continued to suffer with poor infrastructure and many

potential farmers could not adopt mushroom farming as a cash crop despite their willingness to do so.

However during Eight Five Year Plan. the Govt. of India launched a Central Sector Scheme for
development of mushroom by creating necessary infrastructure for production of quality compost and
spawn as “Mother Units”.~1t was envisaged that these mother units located in different states would
provide ready-to-use pre-spawned compost to farmers, which will help boost the country’s production
ata very fast pace. The scheme had also component for training of the farmers in mushroom production
technology. Under the scheme. more than 3 dozen spawn units and 2 dozen compost production units
have been sanctioned and altogether 25.000 farmers were required to be trained by the end of the Ninth
Plan. During Ninth Plan, canning facilities have also been added to these mother units so that the
problem of disposing the produce may also be tackled. It is evident that the Central Gavr. has spent
crores of rupees under the scheme and as and when it becomes fully functional it is likely to spread the
technology to almost all the states of India involving a large number of farmers which will ultimately
boost up the total mushreom production in the country,

However, in view of the slow progress of the scheme and lack of motivation among farmers, it
ts suggested that during the Ninth Plan mushroom parks with a viable number of growing units with
climate controfled growing facilities may be established in the vicinity of mother units. These growing
units may be leased to potential and trained mushroom growers who may obtain the inputs from the
mother units and raise mushroom crops in their units throughout the year with better profitability and
sustainability. In these parks. crops of diverse mushroom species during different seasons may also be
encouraged to increase the profitability and 1o cut the cost of cultivation. The growers may sell their
produce partly as fresh mushroom and may sell the rest to the mother units tor canning and processing,
if they so desire so that the problem of marketing could also be addressed to some extent.
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It need not be emphasized that atl these facets of research and development need urgent and
special attention. because India has already laggred behind other plavers at the international level, since
we were late starter and also our rate of growth in this field was rather slow. To make urgent amend. it
is obvious that a special drive will have to be made to strengthen the R&D organizations along with
human resource development so that all concerned with mushreoms may be given best training and
exposure to newly-emerging techniques and findings on mushrooms. Similarly. training programmes
meant for the technicians and other cadres of the industry will also be strengthened so that the shortage
of trained manpower for mushroom industry in the country is removed sooner than later. A more
meaningful interaction and coordination will have to be established between scientific institutions and
the industry for immediate solllfiohs 10 their day-to-day problems. 'Similarly. farmers also need to be
trained in large numbers. if this non-traditional crop has to be adopted far and wide, Hence, establishment
of some training organizations. especially devoted 1o mushroom cultivation is urgently called for,
where trainers and trainees could be trained and their skill upgraded as and when needed.

[

Financial Support

“The entrepreneurs in our country do not have strong financial position and hence they mostly

- depend-on borrowed financial resources. The Goverfiment ot tndia on their part will have to bring

forth more liberal financial and othier support to both small growers and entrepreneurs which may
include loans at lower interest rate, subisidy and a price support based on quality control to help them in
marketing their produce. Besides all these, an untiring effort to apprise the general populace about the
nutritional and other qualities of mushroom witl have to he made so that more and more people take to

mushroom eating atleast as a “health food"™.

SUMMARY : s

india has a large domestic market for mushroom, The purchasing power of its people has been -

increasing over the years and its will further improve in the next century. With more increasing education’
and scientific temper. people are becoming more conscious of nutritious and healthy foods. Kitowledge
about nutritional and medicinal values of mushroom is atso spreading fast. With the help of imedern
channels of information and communication, it is expected to be turther accelerated in the vears to
come. [t is explicit that the'demand for mushroom in the domestic market will considerably increase
and their production wiilfhaye to be increased accordingly. However. not only their cost of cultivation
will have to be reduced, so that it remains within the purchasing power of majority of the people. but
also the industry will have to spend on mass media to make more and more peopie habitual mushroom
consumers. At the global level, production of mushroom is increasing (@ 7% annually and its demand
is also increasing appreciably. However, recently the prices of mushroom in the world market have
shown some recession due to export from some competitive countries fike China at a very low price.
Therefore. Indian mushroom producers will have to work with a more competitive zeal 10 make their

produce cheaper and qualitatively superior. so that they are able to stand the stiff competition.

To meet the challenges of the next century we will have to augment or sustain the advantages at
our command and at the same time will have to remove the weaknesses inherent in our system. If,
abundance of agricultural residues, availability of cheap labour. diverse agroclimate, a large domestic
market and an ever-increasing global demand are some of the major advantages to India; delayed’
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entry of India in mushroom R&D and slow rate of development of scientific/technicat capabilities.
high cost of fand and electricity, lack of machineries and power. poor ﬁnm.w:ial status of 1armcrs and
entrepreneurs, lack of diversity in mushroom portfolio. poor product proniotion in the domestic market.
and stiff competition in the global market are some of the weaknesses to which India is adversely
exposed. Ifwith a concerted effort of one and all, we are able to remove majority of these weaknesses
and if we adopt an integrated approaclt to address most of the weaknesses and advantages together,
then India’s praduction of mushroom in the 21 century is peised for a phenomenat rise. w_hich we
hope and cherish to achieve as early as possible.
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STRATEGIES FOR DEVELOPMENT OF
FLORICULTURE IN INDIA

M L Choudhary*, Ravindra Kumar, Renu Pandey and Chacko Priya Marie

India has a long history in flower cultivation but the story of commercialization js hardly a decade

olfd. This was due to the initial planning where thrust was given to food crops. During the Eighth
Five-Year Plan, Planning Commission had identified floricubture as a vibrant sector and thereby several
developmental programmes were started for its promotion. No doubt there is a pressure on land dug to
organizations, industrialization and increase in popuiation. which causes a gradual depletion of arable
land, This situation has led to a decrease in land holding and per capita land availability. The Indian
agriculture is primarily a traditional based agriculture where wheat, rice. maize etc. were given ghie‘- -
importance during earlier plans. Since India has already achieved self-sufficiency, the small hiolding’ .
lands now looks for diversification while profit earning should be very important compared to traditional
agriculture. Though there were initial glitches in floriculture promotion as well as floricufture export

"+ such as unorganized farming, lack of improved technology, production impediments, high' cost of "
finance. management, infrastructure shortcomings and incorrect product mix. But after burning the " -

fingers of farmers and close liasioning of the govermment and institutes have recovered the setbacks.’
During the Ninth Five-Year.Plan. the GO{ has again focussed on floriculture promotion and sé\{éral

activities like Model Floticulture Centres (MFCs) and Centre sponsored tissue culture laboratories and -
on-farm demonstrations by state departments vere organized with a basic motive o acquaint with the
technology and the type of flower ta be grown for higher profit. ’ o

THE INDEAN ADVANTAGES

Nature has gifted our country with bountiful of natural resources in terms of varied agroclimatic ™ -
conditions, perennial water resources, diverse soils. enormous native germplasm besides second largest
human resources. In India. abundant sunshine throughout the year especially in autumn and winter js
pethaps the first biessing for year-round production without depending on artificial light and 'reiéted_ :

“cost escalation due to addifional enérgy inputs’ The average radiation received (434 and 462 cal/cm¥
day) at Quito-Equator and Nairobi {2,895 and ].800m above sea-level respectively). two of the best
tropical prodyction centres located near to equator matches with many of the places in India, especially’
with Bangalore (450 cal/cm*/day). Besides, Bangalore offers uniform radiation throughout the year
with maxirmum radiation (5610 cal/cm/day) and minimam radiation (387 cal/em*/day) which are at par
with the maximum (550 cal/cm*/day} and minimum (368 cal/em*/day) at Nairobi (Kenya). Whereas
the radiation levels are more or less uniform at Quito of Equator with maximum of 475 cal/cm?/day
and minimum of 404 cal/cm?/day. Hence the need for artificial illumination does not arise in the Indian
context, which is otherwise practised in Holland during winter months. '

Ideal temperatures for tropical production of flowers should be over around 28°C day and
18°C during night. Of the Indian production centers, Bangalore (29°C day, 18°C night) offers the best
climatic range, followed by Pune, Hyderabad and Dethi (32°C day and 18°C night). However, Bangalore
and Pune with salubrious climate throughout the year are the most favorable destinations for floriculture
hubs. Other centers with high temperatures in summer (Delhi and Hyderabad) and extremely low

* Head, Division of Floriculture and Landscaping. IARI, Pusz, New Dethi | 1012
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temperatures { Dethi) in winter dictates the use of energy-intensive cooling (Delhi and Hyderabad) and
heating (Delhi} systems.

Besides. India possesses some other significant advantages. They are:

D A wide variety of soils suitable for flower growing thereby reducing the need to depend on
costly artificial media. :

9D Relatively nearer to the new emerging markets like Japan, Australia and Middie-East.

2 Shorter production cycle (only 43 days) from day of pruning to harvesting compared to 55 - 60 ,
days in Kenya and Equador. Hence precise programming of flowering is possible in Indian
conditions to meet the peak market demands.

D During the peak demand worldwide from November to March (Christmas, New Year Day.
Valentines Day. etc ). weather in India is very conducive for top quality flower production.
Also, unlike other African countries. this pertod is free from adverse climatic disturbances like
monsoon and rainstorms,

Floriculture being a new sector faced several constraints in development. It took time for people
to appreciate the economic importance of the floriculture activity and its potential for vielding better

-..-etugns with higher profit. Though India is endowed with a wide variety of agroclimatic conditions and,

is at the centre of the flower trade. a few important issues have been encountered with production,
storage and marketing. Major emerging issues related with the Indian Floricutiure Industry have been
discussed below:

EMERGING ISSUES

Premotion of Floriculture among Small/Margina! Farmers

20

Small farmers constitute 78% of the total farming population, commanding 33% of the total
cropped area. Floriculture being a capital-intensive activity, small farmers have so far nat ventured
into this field. However, floriculture is one activity by which farmers can derive maximum benefit out
of smallest pieces of land available with them. So promotion of flower cultivation with higher returns
will prove to be a viable option for diversification. ’

Technology Transfer : ) PRE

Commercial floriculure needs strong technology support for domestic and export markets.
Alien technology imported by the export unit is very costly and does not suit 1o cur climatic conditions.
Several research institutes and SAUs have programmes for technology generation in their department
for floriculture/horticulture. There quite a number of technologies developed from various institutes
which are at par with alien technology but unfortunately it could net replace the existing technology
due to poor technology transfer. Two major aspects of technology support needed are availability of
quality planting material and production technology for major flower crops.

Infrastructure

Since floriculture has transformed into a commercial venture. we need a sirong infrastructural
support both for the praduction and shipment of the produce within a short period of time. Presently,
infrastructural support for marketing is not very strong. The sudden growth in the flower export and
slow pace of infrastructural devetopment led to situations of imbalance in this regard. Non-availability
of cool chain facilities and organized market affects quality and fails to fetch a good price both from
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the export and domestic markets, It is high time that a strong marketing channel should be developed
for quick disposal of produce due to highly perishable nature of the product.

Marketing Cost

Due to non-availability of organized marketing system in the country. cut flowers failed to aet
their due share of the cost of flowers paid by the consumer. The middleman (wholesaler and retailers)
comers a large share. The marketing cost for flowers for export is extremely high. nearly 30 - 40% of

the gross price. The components contributing to high market cost include high freight cost. limited
carge space. imposition of duty on imports from India in EU agents and other commissions.

Product Range .

Since India is blessed with a wide range of climatic conditions right from Kanyakumari to

Kashmir where a wide range of flower crops can grow, unforiunatels it is not fully exploited to a

greater extent. Presently, the Indian cut flower exports liave & major constzaint in terms of poor product
range. It has so far been largely a.mono crop (rose) export. The orehid export has suftered to low
volumes. Export of other products has not proved competitive.

Human Resource

* Inspite of Indiz having a [arge pool of scientitic manpower, avai lability oftrained personnel for

ftorieulture projects: whether for expoit or domestic ntatkerhds-bean fimited. The skilled worker forges - 7770 =5 s
- emploved inlarge numbers by export-oriented units have provéd expensive in view of low Knowtedge
- base and poor efficiency. o s

Based on the above emerging issues. certain strategy needs 1o be farmulated to minimize the
limitations of the Floriculture Industry and to overcome the stress faced by the arowers.

STRATEGIES FOR-DEVELOPMENT OF FLORICU-LUTRE

.Database Formation

Information is'one of'the. major tools for development of floriculture. Collection. classification
and interpretation of data about economics of production. productivity. prices. ete. should be done.

" This data will be used by various government agencies to plan for futare. work out strategies to counter

problems faced by growers apant from assessing the current growth rate.

Increased Budgetary Support

The investment in horticultural research by the ICAR in the Central secterhas increased
significantly in the Jast two plans. The plan allocation on hoiticulture sector. which started in Fourth
Plan with a modest atlocation of Rs 34.78 million. was enhanced to Rs 768 million in the Eighth Plan,
an overall increase in Plan Investment over 4 Plans being in 23 vears. The current allocation both for
plan-to-plan schemes of horticulture comes 1o Rs 216 crores by the ICAR. The plan expenditure for
central Sector Scheme of the Department of Agriculture & Cooperation has also been risen tremendously
from Fourth to Eight Plan. It is expected that horticulture wilt continue to remain as a thrust area in the
Tenth Plan.

Genetic Resources, Conservation and Characterization

Plant genetic resources are the backbone of the crop improvement programme of the country.
Their conservation is fundamental for their long-term availability. In horticultural crops. urbanization,
decline of old plant materiat and unchecked exploitation of wild resources is causing a grave threat to
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survival of indigenous and rare species and varieties of a number of crops."Many horticultural crops
and cultivated varieties are indigenous to Indja. Systematic efforts have been put forth for the
conservation of crop species.

Exploration

According to Vavilov, India is a primary centre of origin of many plant species next to China.
In India, especially the North-East is considered as a house of many exorbitant and rare species of
orchids and wild ornamental plants. Deploring these new spices and introducing them into the market
would help our country to project their own product in the international market_ just like Australia.

Strengthening InYrastructure Facilities

Special attention needs to be paid in this area, particularly for the marketing related support
system. The domestic market infrastructural needs more attention to provide the cushion to absorb the
surplus produce from export units. Provision of refrigerated transportation facilities will help in the
speedy transport of flowers to the auction centres and cities. This will also help in the area expansion
not only around major cities but also in localities connected with rail.

Technology Support

Producticn technology for major flower crops with demand in domestic and export markets

“needs to bE standiirdized. ‘The research institutions should be provided with resource support that will
take up specific problem-oriented programmes. Location-specific crop development brogrammes need
to be supported, so specific production zones with available strengths for major crops can be identified
to receive concerted developmental efforts.

India stili adopts the traditional method of flower production unlike other countries, which
ultimately leads to poor quality and low yields of the produce. Hence, it is the need of the hour to give
emphasis on adoption of innovative technologies like plasticulture. IPM, INM. etc. This goal can be
achieved by the active participation of KVKs, Medel Floriculture Centers (MFCs). etc.

Quality Planting Mateiial

L order to obtain superior quality blooms good quality planting materials such as seeds, budded
stocks, bulbs, tubers and micropropagated plants should be made available to the growers. Planting
material required for export of certain produce in demand in importing countries should be tade
available by hassle-free imports or by encouraging licensed production of propagules in Indian nurseries
and micropropagation units. o

Development of Standard/Location-Specific Varieties

Since Indian varieties are not able to cope up with the International standards in terms of
quality, the development of a standard variety which can match with the International standards needs
serious attention. It is also necessary to identify the specific zones for the preduction of a particular
crop. This will improve the quality of the produce in its best environment. For example. south India
has been identified as the ideal location for the cultivation of Anthuwiwms and orchids. whereas north
India (Delhi) for roses and chrysanthemums.

Ensuring Higher Productivity

Efforts should be made to achieve potential yields otherwise low vields lead to inconsistent
supply, lower profits, non-uniform and poor quatity produce. w
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Product Development

Research and developmental efforts should be directed for new product identification. which
could have novelty value in the export markets. The wealth of beautiful flowers in the Himalayan
regions needs exploitation through commercialization for “niche’ markets.

Post-Harvest Management

Flowers are most perishable commodities and require proper handling, storage and transportation.
These things if not properly enforced. lead to considerable loss in quality as well as the economic
value. There is a need to develop a strong post-harvest management right from harvesting to its placement
to the final consumer. Standards have been developed for grading. ideal packaging materials and storage
requirements ot several flower crops in demand. Besides. priority should be given for maintenance of
cool chain and pre-shipment treatments required by various importing countries.

Product Diversification )

It is proposed that dry flowers and plants should receive special attention in the product
diversification efforts. These constitute nearly 70% of the experis of the foricultural products from
India. The demand in the domestic market is also growing. So far no scientific and sy stematic efforts
have been made to provide the research and developmental support 1o this important product range. In

* view of the growing environmental concerns the demand for cco-friendly products in the glabal °
floricultire trade is inéreasing. It is suggested that programmes in rescarch and dev elopment for organic

fanming of flowers be initiated in a few selected Institutions.
Developing Wholesale and Auction Markets

Indian wholesale markets have been dominated by middlemen or deifals. who keep the producers
inthe dark about the final selling price. Hence developing regulated flower markets where auction and
wholesale of their produce at best prices can be dane. is vers much required. This could be done by
coordination between various agencies like APEDA, State Agricultural Marketing Board. NHB. etc.

Area Expansion and Diversification

There is no much scope for horizontal expansion of area under foriculture as it faces a stift
competition trom food crops and cash crops. The best possible alternatives could be by increasing the
areas under greenhouse as the production per unit area is more than that in the open field conditions.

Promotion of intercropping with loose flowers and rotation of food erop with flower crops would bea

profitable venture, In addition. other possible alternatives are promoting terrace and backyard cultivation
for high value ornamentals. promotion of tlower cultivation for perfume and essential ot extraction.
promotion of flower and foliage cultivation suited for dry flower production and promotion of certain
flowers for pigment extraction.

Linkage with State Department

A strong linkage between growers/indusiry and institutes with the government is the most
urgent requirement for smooth functioning of floriculture developmental programmes. The government
can play a key rofe as the coordinating agency to cater to the demands of bl industry/growers and
institutes with its strong networks and resources around the state.

Enhancing Role of Women in Floriculture

Floriculture offers a wide range of opportunities to women in terms of employment, income
generation, empowerment and above all self-fulfitiment. Since a large number of women in rural areas
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where floriculture is practised are already engaged in growing flowers. they have an epportunity to
increase their income by taking to modernization in floriculture.

Encouraging Flower Production by Cooperative/Self-Help Group

To improve the profitability of farmers. formation of Growers' Cooperatives. Associations or
self-hefp groups should be promoted. whicl through cooperative/

. Joint efforts in production and
marketing may benefit through economics of sale. ete.

Human Resource Development

India can take full advantage in floriculture development ifits manpower is adequately equippetl
with technical know-how. The existing mandate of the reseacch institutes'SAUs ete. needs modification
to develop the commercial edue. Suitable training and demeonstration programmes are developed for
upgrading the skills of farmers, research staffand extension personnel. Technology dissemination has
particularly suffered due to poor extension support and hence. this aspect needs special attention.
Since Hi-tech horticulture is a highly specialized and a high investment business. there is a need to
provide vocational training facilities for middie level workers, Organizations like DOAC and NHB
need to come forward in this aren so that our potential is not affected merely by lack of trained manpower.

CONCLUSION

India possesses agroclimatic and locational advantages. thus enjoying an eaviable position in

horticulture, especially floricultural map of the world. in lndia. floriculture is estimated to cover an
area of 73.536 ha with production of 3.63.683 tonnes of loose and 61.21.523 lakhs cut flowers. Inspite
of these advantages. we have not been able to make a major breakthrough in the.international front.
Focussed attention of Government, enthusiasim of entrepreneurship, growing demand in domestic and
overseas markets will resultin an unprecedented growth. However. floriculture has to grow dvnamically,
addressing all the issues emerging fully backed by policy environment and research to advance
sustainability. Evidently. floriculture is expected to grow well but have many challenges and advantages
of the growth which can only be hamessed with the above mentioned strategies. '

PR
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APPROACHES FOR CULTIVATION AND MARKETING OF
MEDICINAL AND AROMATIC PLANTS

A.A.Faroogi* and K.N.Srinivasappa

edicinal and aromatic plants have been used for a long time for their medicinal properties.
MAbout 2,000 native plant species have curative properties and {300 species are known for their
aroma and flavour. The Indian systems of medicines. popularly known as Ayurveda. Unani and Siddha
drugs are of great demand in the country. There is already a spurt in demand of plant-based drugs and
lately many such native species of medivinal values are being brought under systematic cultivation.

In medicinal plants, China and India are major production centres having more than 40% of
global biodiversity. Intérnational market of medicinal plants is over US § 60 billionsvear. which is
growing at the rate of 7%. China besides meeting its domestic requirement is earning US $ 3 billion
year from herbal rrade. India at present exports herbal material and medicines of Rs, 446.3 crores. and
according to recent estimates it can be raised o B 3000 crores by 2003 {Source: Planning Commision.
March. 2000).. ) . - . - s -

. Conservative estimates of “medicinal plant related trade” in India are reported to be about -
Rs 3.5 billion/year. The market demand for medicinal plants is growing exponentially. especially on

the international scene, compared to domestic market, Ot the total turnover of Rs 23 billion of Avuredic
and herbal products, “over-the-counter’ products contribute to about Rs |2 billion, Axwrvedic ethical
formulations constitute around Rs 6.5 billion and Ayurvedic classical formulations te around Rs 4.5
billion. The ever-increasing global matket of herbal products is Jasgely dominated by China. providing
supertor quality products at competitive prices. In order to become strong players in the intemational
trade. India has to upgrade the quality of its *goods’ and tane its marketing skills. The marketing of
medicinal plants can be roughly divided into 2 categories, viz. marketing of value-added items and
non-value added items. While the former holds geod for value-added products the scenario with non:
value added products is rather dull.

With regards to aromatic crops. recent years have witnessed a rapid groswth in the world demand
for essential oils and natural aroma chemicals used in drug svnthesis. food Navouring, fragrances.
perfumes, cosmetics and related products, The werld essential oil production at raw material level is
estimated at around Rs 4.500 crores annually. Of this, 55-60% goes to food flavours. 15-20% as
fragrances and rest serves as raw materials for aroma chemicals.

SCOPE

India is blessed with a wide variety of soils and agroclimatic conditions that supports a large
variety of plants. Of these, about 65 plants have large and consistent demand in world trade. India.
however, produces only limited quantities of these materials, In terms of market share in preduction
value. India holds sixth place with a mere 7% share. On the contrary. we are still importing about 10
types of essential oils to the tune of 8.000 tonnes/annum.

At present, about 90% collection of medicinal plants is from the wild plants. Since 70% of the
plant collections involve destructive harvesting, many usefui plant species are endangered or threatened.

* Division of Horticulture, University of Agriculural Sciences, GR VK. Bangalore 360 063
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Similarly, marketing of medicinal and aromatic plants being unorganized and unreguliated often quality
- Is not maintained. Since medicinal and aromatic plants sector has a number of stake halders having
divergent interest. without proper coordination. sustained growth in medicinal and aromatic plants
cannot be ensured, The emergence of rew intellectual property regime in the light of India’s joining
WTO is likely to pose important chatlenges in future. Medicinal and aromatic plants should therefore
be viewed as a possible link between conservation of biodiversity. sustainable economic developmens
and affordable health care.

As modern medicine has not been able to provide cure to some of the diseases like cancer.
AIDS and arthirits, the future mankind is partially dependent for their health care needs on the flora of
the tropical rain forests of the tropicat countries of the world. like India. Secreening of traditional medicinal
plants and others is expected to provide drugs for antibiotic resistant infectious diseases, new epidemics.
various cancers and AIDS. and agening related ailments. Efforts are also underway to genetically
engineer the plants to acquire life-saving medicinal properties.

India is one of the richest countries in the world as regards genetic respurces of medicinal and
aromatic plants. 1t accounts tor 11% of total known world flora, though its total land mass occupies
only 2.0% of the globe. India stands tenth among the PGR-rich countries and is one of the world’s top
|2 mega-diversity nations. Two out of the 18 *hot spots™ in the world are in India. Moreover. India is
bestowed upon with remarkably diverse agro-e’co]ogic'a'l corditions tacilitating immence poséibility
for introducing and domesticating new exotic plant species. Even though. over 103 plants provide the
basis raw materials used in modern medicine world over, the number of plants thus exploited in India
is as small as 40,

Many medicinal and aromatic plants are hardy. need minimal care and are not attacked easily
by pests and herbivorous animals. Often the whole plant is used. Thus the cultivation of medicinal and
arematic plants is more economically lucrative to farmers compared to conventional cash crops. Thus
the need of the hour is to generate and publish data on the agronomics of growing the medicinal plants
in large seale toltowed by, demonstration of the economic viability to interested farmers under a buyback
guarantee from the user herbal and essential oil industries.

CONSTRAINTS

In the changinig scenario, India has to enhance its research and developmental preparedness
in the field of medicinal and aromatic plants to meet not only our current needs but it has also to
emerge as a front runner at internationa) level. Qur research efforts have to be relevant, need-based,
demand-and market-oriented. effective. efficient and visible, To achieve these targets. some priority
areas warrant immediate attention. They are:

Identification

There is a need 10 identify the correct species before taking up the cultivation of these crops.
Many a time. the supplies ofherbal materials. either collected or cultivated fail to test for active principle
present in particutar hierb. A comimon example is problem associated with Pivllconttus nivritamearus.
Availability ofdifferent species result iy compounding the problem on the absence of required ingredient
in the sample. This can also happen with other medicinal plants such as WFithanie sommifera. A small
shrub resembling Ashwagandh was collected by a supplier from the wild around Mysore area in
Karanataka. On testing for the active ingredient it was found that the collected hert was a different
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plant material altogether, i.e. its genus was also different.
Starting Material

The starting material like seeds. cuttings, saplings ete. for these plants are not available any-
where for most of the plants required to be cultivated. In such a situation one of the alternatives is to
cotlect the seed material from the commercial supply of such plants where the entire plant is used. For
other plants, collection of starting material from the wild followed by captive regeneration using nursery
techniques seems to be the only solution.

Lack of Availability of Propagation Material

There are many medicinal plants for which adequate propagation material be it vegetative or
seed material is not available for commercial cultivation ft could also be due to shortages in the

availability of commercial grade quality material, [t is well-known that there is limited availability of

matcerial with medicinal and aromatic plants all over the country including the organization like Division
of Horticulture; University of Agricultural Sciences, Bangalore; and Indian Institute of Horticultural
Research, Bangalore; Central Institute of Medicinal and Aromatic Plants, Lucknasy Regional Research

Laboratory, Jammu etc, Even with some private breeders, there are limitations in the availability of

adequate seed or planting materiat., .. e ;

Impact of Agroclimatic Conditions

Sometimes, cultivated herbal item which logks perfect morphologically, fails to accumulate or
synthesize the active material if grown outside its natural habitat. In one example, this was the case
with Bacopa monnieri cultivated in Andhra Pradesh by & well-known supplier. The active ingredient is
present in very low amounts. It could be due to the differences in germplasm as wel. Therefore, it is
recommended that germplasm of Bacopa monnieri from northern and north-eastern states could be
sourced for cultivation in southern states,

Limited Biomass

Due to inherent limitations, biomass of herbat items like Bacopa, and Cenrella asiatica is quite

small, which means the cultivated crop is of higher price than collected item. Also, these crops ténd to 7

occupy a large percentage of farm area which could more efficiently utilized by cultivating other
medicinal or cash crops.

Economic Viability

Information on economics of cultivation is almost entirely absent. As everybody knows,
regardless of how much ever useful the crop may be, no farmer would come forward to cultivate it, if
cultivation of that plant is ecanomically unviable. Most of the farmers insist on knowing the returns
per acre of land even before starting any discussion. Many farmers who regularly cultivate cash crops
are reluctant to try cultivation of medicinal plants simply because they are not sure whether NEW Crops
can be economically lucrative, Initially, one may fear that cultivation is not econamically viable, since
the collectors of herbs fram the wild do not need to spend money and time for land preparation,
suwing, irrigation, weeding ete., while g cultivator has to do all the above and then wait till the plant
part(s) to be uséd comes of right age, before it can be harvested.
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Production Costs

As against the natural collection, the availability or product costs of some cultivated medicinal
plants, are expected to be higher. However, for some materials the product costs may go down with the
introduction of cultivation as a result of enhanced supplies.

Production Technology

Although some package of practices are available at the experimental level. but these are to be
tested at the commercial field level. Moreover. problem of pesticides has to dealt with, as pesticides
may have to be used at particular stage of cultivation. This is becanse pesticides residues have been-
observed in cultivated spices. turmeric and ginger. These can create problems during product
development. either for domestic market or for export. According to the expert opinion. crop diseases
cannot be eliminated easily. The research on vse of biofertilizers and biopesticides in herbal cultivation
has to be intensified to shortlist the usage of particular biofertilizer or biopesticide. This is more important
as some pesticides may have to be used during storage.

Lack of Market Support S

Market promotion is an important issue for development of this sector. When marketing tuens

global. it is the developmental agencies. which guide the producers on market promotion and pushes " *

the commodity into world market. In the absence of any such promotional efforts by the Government *

or industry-aided agency. any venture in developing new variant of essential oil source of aroma arid

favour rarely survives. The imponance of Commodity Boards are well understood and realized in
many South-East. Asiaan countries which are making huge investiments in promoting their commiodities.

Value-addition (Crude Drugs)

Trading of crude herbs as such has limited market scope. Very few herbs like senna, isabgol
and Gloriosa superba are directly exported from India. For all other crude drugs. Indian herbal
industries are the only available markets. These industries include the manufacturers of'ty pical Avurvedic
formulations, herbal health food and beverages (very few in lndia). pharmacewtical companies (selected
few items only) and othiér manufacturers of herbal human and veterinary products {major segtnent),
Though there are more than 7,000 herbai products manufacturing companies in India, only 10 ot them
have a turnover of more than 50 crores, 25 of them between 5 and 50 crores and the rest 6,963 have a
turnover of less than 5 crores. Thus, proportionately the consumptions of herbs by these 6.963 companies
is accordingly small. Most of these companies are themselves struggling to survive in the market due
to various reasons. These days the trend is that the developing countries have switched over to higher
levels of value-addition. The vendors are being encouraged to do the basic value-addition in their
respective countries. Thus, exports of crude drugs *as such’ is gradually dectining and the export of
semi-finished products in inereasing significantly,

Proper Packing

Most of these crude drugs are sold in jute gunny bags . Many of the crude diug traders recvele
these gunny bags many a times. It is often the complaint of consumers that because of gunny bags
being contaminated with the material of prior transaction. the herbs are contaminated. Very often
gunny bag would be so deteriorated that it can hardly hold the material which often spitls in the transport
vehicles or becomes prone to mix up as holes are formed due to prolonged usage and rough handling

by the transporters. Some companies offer better prices simply because the herbs have been packed
well.
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Organically-grown Herbs

) As stated earlier, pesticide, herbicide and weedicide residues are important concern to industries
which are exporting their products to developed countries. As with vegetables. these days organically-

grown medicinal and aromatic plants are also becoming very pepular. Many regulatory bodies of

" different countries insist on a variety of certificates from the exporters of natural prodhtcts like

phytosanitory certificate. Koscher certificate, certificate of chemical analysis, HACCP centificate.
cultivation certificate etc. Thase herbs. which have a internarional market in the developed countries.
.can fetch 3- 4 times their prices if grown organtcally.

" Murket of Value-added Ttems

© - Apart from crude drugs, India is exporting many other products. which can be roughly classified

“- T into-d broad categories they are:

Herbal exlf'acfs

This is one of the fastest growing export markets today. These extracts are used by avariety of

rmanufacturers abroad, viz. herbal pharma industries. herbal cosmetics and health food indusl_ries.'T'h'ei £

" major challenge here is standardization of the extracts up to international standards. This industry is

- generally a *high volume and low to medium margini type of industry since there is stiff coniperition

. from China. China exports more than worth Rs 16,000 crores of traditional Herbs annually. whereas
india exponis only hardly R$ 285 crores (2 years ago, APEDA). '

The USA alone exports herbs worth more than 60 crores US § annually. The global herbal

- iarket is around  US $ 62 billion. OF which. the European Union (EUY holds highest share (45%).

The Germany occupies major share ( 23%), fotlowed by Asia (19%4). Japan (16%). North America
~ (11%)and remaining countries (9%_). '

Essential-Qils and Oleoresins. -

This segment is also growing steadily since many essential oils feed the perfumery and aroma

. " therapy industry while oleoresins serve as a raw inaterial to health food industries, The Spice Board of

India is constantly encouraging export of value-added spices by offering grants under various schemes.
The latest details on export of different spices. essential oils and oleoresins can be obtained from

“

Journal of Medicinal & Aromatic Plants 22 (1A): 1210, 2000,
Formulations

This is most potential segment. Unlike moncherbal estracts which have 2 short life-cycleasa
product , the formulations has a longer life. Internationally the marketing of formulations is however
equally difficult. Recently. USA has created a new regulatory body called Dietary Supplement Health
and Education Act (DSHEA),1994. A survey shows that 50% of Americans regularly consume dietary
supplements and place increasing reliance on non-traditionat healthcare products. In another report an
estimated 600 dietary supplement manufacturers produce approximately 4,000 products with annual
sales of around $3 billion in USA alone. This industry is a high volume and high margin industry. The
major challenges here are drug registrations and initially very high research and documentation costs.
But for India it is the most potential segment since India has a rich knowledge and experience base of
herbat products { Ayurveda, Siddha and Unani), Recently. Government of India has atlotted a budget
ofRs 1.000 crores for sefting up of a *Medicinal Plant Board" under the Ministry of Health and Family
Weifare, Department of Indian System of Medicine.
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Phytechemicals

Some phytochemicals are also gaining market as bulk drugs. natural food colours and natural
perfumery chemicals. This is a dynamically changing market as the natural product chemist keeps
discovering new bio-active molecules from plants while synthetic medicinal chemists keep find ways
to synthesize these molecules in laboratories. These chemicals fall outside the preview of the herbal
medicines or herbal drug supplements and are treated as strictly as chemicat drugs. Thus, market of
such'chemicals is limited and requires very high levels of technological expertise,

Marketing problems
Post-harvest Technology

Many medicinat plants require proper post-harvest technology for cleaning, cutting and drying
the harvest of economic parts/pottions of medicinal crops. Common examples to illusteate this point
include roots of coleus, and drying of marigold flowers. Some mechanical chopping and drving facilities
are essential to impart efficiency while handling large harvest and to undertake drying when weather
conditions are unfavourable. As farmers have little access to such facilities, quality of produce varies
from season to season.

Storage

.-

Non-availability of proper storage, leaves the herbal material open ta the physical and economic
damage. ’ ’

Prices

) Except for contract cultivation where prices are based on mutual agreement between buyers
and farmers or farmers’ leader who organizes the production on behalf of buyers, prices of other herbal
materials/medicinal plants are generally based on demand and supply in the market. There is difficulty
on part of buyers to frequently raise the procurement prices in the event of export prices going up
owing to upswing in demand for extracts, or due to fall in local currency against US dollar or other
currenctes from the western markets. Similarly, farmers would not |ike buyers to revise the prices -
downward in case of export prices in Tupee terms come down. However, either the regular domestic
demand or export to the hard currency market should ensure that farmers must get their fair prices.

Market Infrastructure

There is general lack of modern market infrastructure 10 facilitate marketing on modem
concepts. '

Quality

Quahty" problems have been found to be more in medicinal plants than aromatic plants due to
herbal nature of many medicinal plants, and on account of the sensitivity of various active principles
present 1n crops of herbal origin.

Approaches for improvement

To overcome these constraints, a coordinated and mission-mode approach is required among
planners. administrators, scientists, developmental agencies, user indusiries and growers. 1{this path is
followed, a great contribution to this important sector of medicinal and aromatic plants can be made
which is directly related to our health and life-style. These planis are part of our national heritage and

276

Approaches for Cultivation and Marketing of Medicind and Aromaric Plants

let us join together to save, use and conserve it safely not only for ourselves but also for the coming
generations. Some suggestions to overcome the constraints and thereby make a vapid stride in economic
growth based on medicinal and aromatic flora are;

Exploitation of selected crops: Medicinal and aromatic ptants are numerous. These should be exploited/
manipulated simultaneously..Select few where the country can hold the sway in internationat market.
Gear up and concentrate afl R & D efforts on these selected few crops. However, conservation of all
other plant genetic resources must be done for future use.

Muttiple cheice of varieties/erops: More than one improved variety should be developed and released
in-each selected crop so as to ofter genetic heterogeneity over space vis-a-vis disease epidemics. For
the same reason, not one but atl the available varieties in a crop shouid be spread in diverse areas of
cultivation. Crop-diversification should also be likewise emphasized tactically.

Adjustable crop husbandry : In order to establish and expand the cultivation of aromatic plants in
arable lands, development of suitable crop-husbandary, involving rotation and/or intercropping with
conventional food crops must be a pragmatic proposition. Wasteland or deyland areas shouid be brought
under cultivation using highly remunerative but stress-hartly aromatic grasses. etc. so as to alleviate
the rural proverty and abridge the economic disparity.

Scientist-industry interaction/linkage : User industry should be invited frequentiy to the R & Db

“institutions to discuss their problems and device a mechanism to provide scientific solutions to them

through suitable sponsored projects. Industries can take advantage of the vast facility of research and
development available at these institutions rather than developing their own R & I units.

Quality control : Maintenance of quality satisfying the international standards for aroma products and
essential oils is really imperative 1o compete in the intemational market. This can be achieved chiefly
by cultivating only genetically superior varieties of aromatic ptants; wild bulk gives not only poor
heterogeneous quality but also poor yield of the end products. Control of quality dusing distillation in
aromatic plants is the next requirement. Both these facts need to be given utmost care and emphasis
while cultivating the medicinal and aromatic plants for commercial exploitation.

Medicinal Plants Board: With a view to contain marked fluctuations in the price-structure of medicinal
plants as alse to offer financial support as a cottage industry. This board linking 5 other components.
viz. user industries, growers, growers' cooperatives, extension units, and R & D institutions offering
price-umbrella to growers, ensure prompt lifting of produce from grower’s fields monitor the export
and import affairs and impart necessary guidelines to the associated components and also to banking
institutions for fiscal assistance to growers ete, '

Efficient transfer of technology : Development of appropriately trained extension workers, adequate
extension infrastructures and timely action hold the key to successtul transfer of technology. Besides,
there is no substitute to missionary zeal as international demand for herbal products is growing with
remarkable pace. Faster release of improved varieties and other technologies and still faster transmission
of information far beyond the precinct of R & D institutions may make the users take the advantage of
timely demand of compete the international race for natural aroma products.

Chemical and pharmacolegical studies: There should be a drive to locate prospective molecules
possessing anti-arthritic, anti-diabetic, anti-cancer and anti-viral properties in our diverse flora. Extensive
work has to be taken up to develop drugs, elucidate its chemical and pharmacologicat action, prove its
effectiveness and safety and also to patent them in favour of owr country’s econotny.
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Alternative uses: In a bid to find out altemnative uses for medicinal and aromatic plants. an efforts
should be made to evaluate our medicinal plant wealth for the pesticidal properties.

Post-harvest studies: Post-harvest processing of medicinal plants with emphasis on quality
enhancement and value-addition should ascribe parainount importance. Chemists should develop fast,
less curnbersome and inexpensive amalytical procedures to determine the quality of medicinal piants;
crude drugs and medicinal formulations.

Development of manpower: In order to meet the requirement of trained manpower in this specialized

tield. an intensive programme should be chalked out to trait our uman resource in leading international

institures and reputed laboratories both at home and abroad, to make them familiar with the latest

technological advancements. These suggestions augur well with the prevailing international scenario

relating to medicinal plants, essential oils and other natural aromatic compounds. India, the oriental

giant, is truly in the take of stage and can once again capture the world market soon tor many herbal
_products and essential oils by 2005 ps envisaged.

CONCLUSION

Thus, it can be concluded that the medicinal and aromatic plant industry-is in for a very bright
future and can become a powerful leader giobally. However individuals wanting 1o start fresh in this
field should be careful with regards to the areas they select, A thorough assessment of techno-economic
feasibility of any Projéct Shotdd be wiridefiaken jrior ia making any investinents. The success of this
industry will largely depend upon whether or not. we are able to cultivate medicinal and aramatic

plants, not only for our national requirements but for the global requirements. without having to
Jjeopardize our biological diversity. ‘
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CURRENT TRENDS AND STRATEGIES FOR
DEVELOPMENT OF CASHEW

EVY BHASKARA RAO~

There is a perceptible change in crop status of cashew during the last decade. A crop which was
- considered as most appropriate for-soil conservation. atorestation and wasteland development has
now become an important horticubtural crop with tremendous potential for export earnings. The expern
earnings touched an all-time high of Rs 2.569 crores during 1999 — 2000, exportive 96.80% tonnes-of
cashew kernels. Cashew is produced in 27 countries on commercial scale. most of which are in Asian -
and African zones, besides Brazil and South America. Together. these countries produce around one -
million tonnes of raw nuts of which almost 50% (499,299 tonnes) was produced during 2000 — 2001 in
India. With a srrong processing potential in the country India’s impert is to the tune of 2 - 213 lakh
tonnes of raw nuts mostly from African countries. which is also processed. In effect in the total world -
-production; India processes almost 73%s of the nuts produced in the world. During lnst vear. it was -
-estimated that in the world trade. cashew kernel was to the tune ot |.29 lakh tonnes ot which India .

-

" eXportéd 81616 tonnes ofl}erf]e!s‘,acéouming approximately 60°5 of the world Gade. "~ SR

In India, cashew is cultivated in 7,12 lakh ha, Maborashtra having the share ot | 8.36% of the
tatal area. Kerala with a share of 23.57%% fanks first in production. producing 117.748 tonnes {2000 —
2001} Tamil Nadu with a share of 12.06% in area has very low contribution of 7.86%% in production.
and in West Coast Karnataka also with around  30.01%% share of area contributes only 7.92% of the
total production. Specifically Karnataka. Goa and Tamil Nadu should be cansidered for replanting of
old and unthrifty/unproductive forest plantations which are deyeloped in late 1950s and early 1960s.
Majority of the area was maintained under neglected conditions with a targe number ol gaps due to the
mortality as a result of stem-and root-borer infestation as well as natural calamities. Consolidation of
the area under cashew in Kamnataka. Goa and Tamil Nadu will be the first priority to be addressed. The
estimated area and production of cashew in India is given in Table |,

Tuble 1. Areu and production of cashew in Indin (2000 — 20601)

State Estimated

Area (ha) Yield (tonnes) Area . Production
Kerala 122,400 7,748 t77 23.57
Karnataka §2.722 39.334 13.01 7.91
Andhra Pradesh 108.300 9L.700 15.23 18.35
Goa ’ 34976 20.052 7.71 4.0%
Maharashtra 130.824 113.376 18.36 23.1
Tamil Nadu 85963 39,285 . 12.06 7.86
Orissa 89.401 65.099 12.54 13.04
West Bengal 9220 6.827 1.29 1.36
Others 18.600, 9.240 2.610 . 184
Total 712,606 499,299
* Director. Natienal Research Centre for Cashew. Puttur 574 202, . *
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Development of cashew industry has been much more faster than the development of production
potential.  As indicated earlier we process 73% of the world production but in reality India has the
capability of processing almost the total production in the world of ane million tonnes of raw nuts.
With the emerging competition from Brazil, Vietnam and other African countries in the intemational
market. proper strengthening of the processing capabilities. and concerted efforts are needed in terms
of research support for increasing the production, upgrading the processing capability to improve the
quality of processing and development support for scientific cultivation to boost the production and
productivity. This calls for careful planning and execution of programmes on research and
developmentat fronts.
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Cashew plantation

Cashew development programmes have been receiving high priority with increased allocation
from Seventh Plan period onwards. The effect is apparent in teans of inerensed production during the
past decade. From the production of2.85 lakh tonnes during 1989 — 90, the yield has reached 5.20 fakh
tonnes by 1999 - 2000. However, duc to the adverse weather conditions and outbreak of pest incidence,

-crap suffered during 2000 - 2001, coming down in production to 4.99 lakh tonnes. But the trend
analysis during the last 10 years is quite encouraging especially in view of cashew being cecognized as
an important horticultural crop. During the past one decade, the availability of grafts has considerably
increased and we have almost achieved self-sufficiency in planting materiat generation. Annually 60 -
70 fakh grafts are available 10 the farmers for taking up fresh planting/replanting. The plantations
which are raised in early 1990s are likely to reach their potential yietding stage during the Tenth Plan
pertod. 1t is estimated that by the end pf Tenth Plan, with 59.8% of area increase and 145.5% of
production increase over 1990-91 level, we may have an arca of 8.50 lakh ha under cashew cultivation
with the productive arca of over 7.55 lakh ha cstablished in the yielding stage. The estimated production
with the current growth of 6.32% annually will reach 7.24 takh tonnes even if the productivity remains
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at 341 kgfha (Tables 2 and 3). Considering the world scenario it appears that there is a potential to
market over 1.5 lakh tonnes of processed kernels in the international market. India should not get
complacent and attempt to break into the non-traditional markets in South East and Far East as well as
West Astan zones by aggressively marketing higher quantity of processed kerels. Projected yield will

Table 2. Area, production and productivity of cashew in India (1996-2007)

Year Area Productive Annual Productivity Production
{ha) aren (ha) increase in (tonnes)
area (percent)

1990-91 5.32.000 4,64.000 634 2.95.000
1991-92 5.34.000 4.82.000 2.000 635 3.05,000
1992-93 5.60.000 5.08.000 26,000 709 3.49.000
1993-94 5.65.000 5.17.000 5.000 694 3.48.000
1994-95 5.77.000 5.10.0060 12.000 631 3.22.000
1995-96 6.35.000 4.85.000 58.000 720 4.18.000
1996-97 6,59.000 515,000 24,000 833 4.30.000
1997 9% | ST0Q 1 512000 | 16000 f Lm0 ] 360000 f,_ ,_.g
1998-99 7.06.000 5.75.000 ¥ 31.000 800 4.60.000
1999-00 6.86,000 6,01.000 -20,000 900 5.20,000
20006-01 7.12,000 6.17.000 26.000 796 4,99,000
2001-02 733410 1.06,000 21410 819 578,214
2002-03 1.55.465 6.86.000 22,054 842 5,77.612
2003-04 7.78.182 7,12.000 22717 866 6.16.592
2004-05 801,583 7.12.000 23401 890 6.37.280
2005-06 8.25.687 7.33.410 24,104 916 6.79.904
2006-07 8.50.516 7.55.465 24.829 041 7.24.392

Crop loss, 23% in Andhra Pradesh { 1997.98) 1997-9%: 36% in Orissn (1999410 due to naturd disaster,

be mainly due 1o new orchards established with vegelntively propagated material of proven yield
potential. Higher growth rates in productivity can be achieved with appropriate scientific interventions.
INTERVENTIONS

For increasing the productivity, the first priority 10 be considered should be increasing the
production growth rate, As mentioned earlier even il productivity remains at 941 kg/ha, from present
level of 796 kg/ha we can achieve a production of 7.24 lakh tonnes. In farmers™ fields. many of the
technologies arc yet 1o be adopted. Only planting of grafls is being followed by over 95% of farming
community with over 78% adopting recommendation of varietics. All the studies/surveys indicate
adoption rates ranging between 35 and48 for other recommendations. Promoting scientific cultivation
through effective transfer of technology will certainly help in realizing the benefits of research efforts
made during the past 3 decades. A number of technologies are available which can be profitably
exXploited,
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Tuble 3. Growth rates during 199G-91 — 2000-1

Cmmnulative growth rate

Annuat growth rate

erably. In the country. there are over 40 varicties w
Varieties which are best-suited have

States (Table 4).

Tuble 4. Varieties recommended for different agro-ecological sub

Corrent Treneds and Sirencgies for Developnient of Cushew

hich are released for differcnt agroclimatic regions,
been identified for each ofthe cashew-growing districts in different

-regions and bioclimatic conditions

Region
No,

Agro-ecological factors/
bioclimatic conditions

States/districts

Varieties recommeaded

Year Arca | Productive area| Productivity | Production | Production | Area | Productivity
1990-91 3.539 0.38 0.16
1991-921 0.38 3.88 .16 3.39 [4.43 4.87 11.65
1992-93 | 326 948 11.83 18.31 -0.29 .89 -2.12
1993-94 | 6,20 1142 946 17.97 -147 212 -0.08
1994-95] B.16 991 -047 9.15 29.81 10.05 1410
1995-96 1 19.36 4.53 13.56 41,69 2.87 3.78 13.97
1996-97 | 23.87 10.99 31.70 4576 -16.28 2431 -11.38
1997-98 | 26.88 10.34 16.72 22.03 27.78 4.59 B0t
1998-99 32.71 2349 26.18 - 55.93, 13.04 -2.83 1-2.50 .
ifl-‘):)-OO 2%.95. -‘29.53 41.96 76.27 -4.04 70| -i36
2000-01] 33.83 32.97 2555 69.15 6.32 3 2.84

Varieties

Cashew is grown in India in 11 agro-ecological conditions which have got different bioclimatic
parameters. In these. available soil water content, length of growing period and humidity vary consid-
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08.1

08.3

121

12.2

Eastemn Ghat (south). hot, moist.
semi-arid/dry. sub-humid ESR
with medium to deep loamy to

clayey mixed red and black
soils, medium AWC and
LGP 150 - 180 days [H6Dm
(CDY5]

Tamil Nadu uplands and
Leeward flanks &1 South

Sahyadris, hot. dry. semi-arid
eco-subregion with moderately
deep to deep. loamy to clayey.

mixed red and black soils,
medium AWC and LGP 90 —
120 days [H6Dd3]

Tamil Nadu uplands and plains,
hot, moist, sémi-arid ESR with
deep red loamy soils. low AWC]

and LGP 120 - 150 days
{HIDm4]

Garjat hills, Dandakaranya and
Eastern Ghats, hot moist sub-

humid ESR with deep loamy red
and lateritic soils, low to medium
AWC and LGP 180-210 days

{J2Cm6]

Eastern Ghats, hot, maist. sub-

humid ESR with medium to
deep loamy red and lateritic

soils, medium AWC and LGP

180 = 210 days [H2Cm6)

Andhra Pradesh

West Godavari. Krishna,
Guntur, Prakasam and parts
of Nellore disiricts

Tamil Nadu

Tirunclve.li

Dharmapuri. North Arcot,
Chengalpanu, Villupuram.
South Arcot, Tiruchirapalli,
Thanjavur, Puduk-kotia

Orissa

Kalahandi. Phulabani,
Balangir. Sabalpar,
Sundargarh. Koraput
Andhra Pradesh

Major areas of East Godavari

Orissa

Puri, Ganjam, Cuttack,
Baleshwar

[parts of 12.2 districts aiso
fall into 18.4}

Andhra Pradesh

Interior parts of Srikakulam,

 and Dhana

BPP-6. BPP-8, BPP-3, Ullal-1.
Chintamani-1 and VR1-2

VRI-2 and VRI-3

VRI-2 and VRI-3

BPP-8. Bhubaneswar-|

BPP-6, BPP-8. Ultal-|

BPP-8. Bhubaneswar-1
and Dhana

BPP-6. BPP-8, Selection-2,
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Vijzianagaram, Vishakapat-
nam, East Godavari, West
Godavari

Ultal-i

Current Trends and Streaegies for Development of Cashew

Shimoga, part ot Chik-
magalur, part of Dakshina
Kannada. and Kodagu

12..3 | Chhotanagpur Plateay and West Bengal : Goa
Garjat hills, hot. dry, sub- Parts of Midnapore and BLA-39-4, Jhargram-I, BPP-§ Kerala
humid ESR with moderately B:}nkura are .co\fered under 19.3 Konkan. Karnataka and Kerala { Part of Kannur, Wavanad. V-4 V-0, V-7, Dhana. Kanaka.
deep to deep loamy clayey red | this - part of Midnapore Coastal plain. hot humid to per | part of Kozhikode. part ot | Goa-1. Selection-2. NDR-2-1,
Z”\g/ ‘Cﬂl:;::;'ﬁé‘g 's;_'l’;f-‘(ffm comes under 15.] humid transitionat CSR with | Malappuram, part of Palak-| Utlal-1. Ullal-3, Ultal-f, VR1-3
180 days [J12Cd5] deep, clayey to loamy. acidic. | kad. part ofThrissu‘t'. parts V-1. VRI-2 and BPP-8

: coastal alluvium —derived soils,} of Emakulam, khikki. Kotta-
(5.1 [Bengal basin and north Bihar | Parts of Midnapore BLA-39-4_ Jhargram- |, BPP-8 Jlow AWC and LGP 240 - 270 | yam. Pathanamthita and Kol -

plain, hot moist sub humid ESR|
with deep loamy to clayey
alluvium — derived soils,
medium to high AWC and
LGP 210 - 240 days [08Cm7]

4 days [R7A(B)8(7)]

lan: part of Kasaragod,
and part of Trivandrum
Goa

Coastal areas of Goa
Maharashtra

Coastal areas of Thane,

Andhra Pradesh _ ‘ Lo jerar awirt and
184 | Utkal plain and east Godavari | Part of Srikakulam, part of | BPP-6. BPP-8. BPP4, Ullal-k| =~ " = - o o T I‘l_ﬂ'lgf“h- Ra“m'&"“ and 7
* | delta, hot, dry, sub humid ESR | Vijzianagaram, part of Chintamani and VRIZ2  * [ 77 i a o ad PR3 s e ey o 0 | Sindhudusgs b el s R

with deep. loamy to clayey
coastal and deltaic alluvium-
derived soils, medium AWC
and LGP 180 - 210 days
[S7Cd6)

Vishakapatnam, part of
east Godavari, part of West
Godavari [coastal areas fall
into this category. while
interior parts fall into 12.2) -
- East Godavari — major
area falls under 12.1]
Orissa

Part of Puri, Ganjam,
Cilttack. Baleshwar

preserve and explolt the natural ¢ross- j)O]lll‘l‘ilLd nature of the erop. Planting more than one clone in a
garden also gives the | lnsur'mu: against the total crop loss in a single variety when it succumbs to
adverse weather condltlons prevailing during the flowering period or sudden outbreak of pest. Clones
should be chosen in sich a way that they difter in flushing and flowering period so that the full orchard
does not succumb to any kind of biotie or abiotie stresses in a given vear. The main pest which is .
causing severe loss of cashew crop is the tea mosquite bug (TMBY. The peak activity of TMB in |
different states has been studied under All-India Coordinated Research Project on Cashew. It has been
found that it ditfers in the west coast and east coast and also during different vears based on variations

in meteorological factors. ln order to perpetuate ecofriendly cultivation practices it is recommended

V-4_ BPP-8. Dhana

Maharashtra
i : ; ay / that 1 ing doey not coincide with the peak activity of
19.1 | North Sahyadris and Konkan | Thane, Raigarh, Ratnagiri. { V=f. V-6. V-7. Dhana. Kafiaka, ‘Thlf::g arieties “"'l‘ b"t‘“h"s?;]'“qi'f‘f:: L‘:}M‘g lsf:;:g' de;engﬁw‘up;n e wenther hfﬁors S ﬁeyrem
coast, hot humid ESR with Sindhudurg Goa-1. NDR-2-1. Ultal-1, in a given location. The ¥ .

3 ' LY weather factors '\lso influence either preponement of flowering . -
Ullal-3. Ullal-4. VRI-3. V-1 3 vears { Table 5). Fortunately the same preg

VRI-2 and BPP-8

medium to deep loamy to
clayey mixed red and black
soils. medium to high AWC

[coastal areas fall in to (9.3
Table 5. Peak period of (:ct:t'r{;' af TMB in different focations

and LGP 210 - 240 days [E6B8] 1998-99 1999-2000 2000-2001°

Kerala West Coast
192 }Central and south Sahyadris, | Part of Kannur, Wayanad. | VRI-3. Kanaka, Dhana. VRI-2, Sl Jan-Feb " Jan-Feb December

hot, moist, sub-hun_ﬂd to humid| part of Kozhikede. part of | NDR-2-1. Selection-2, Ulial-3, Chintamani e )

transitional ESR with deep Malappuram, part of Palak-| Privanka. Amritha, Ullal-1 Madakkathara Dec-Feb Jan-Feb Jan-Feb

logmy to clayey red and lateritic| kad, part of Thrissur, part of| and Ullal-4 Vengurla Nov-Dec Jan-Mar Jan-Mar

soils, low to medivm AWC and Ernakular, Idukki, Kottayam ' ’ ’ '

LGP 210-270 days [E2Cm Pathanamthitta and Kollam East Coast

(B)Y7(8)] . Jhargram Jan-Feb Dec-Jan January
Karnataka Jagadalpur Jan-Feb Dec-Jan January
Part of Uttara Kannada, Vridhachalam . - Mar-Apr Mar-Apr
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or delaying the flowering response. These factors are to be taken into consideration while making the
varietal recommendation for different locations. It js necessary that this is clearly broughit to the farmers’
knowledge so that they choose the variety which is specifically recomimended for the area instead of
culttvating variety of their choice based on the performance noticed at some other locations.

Nutrition

Another intervention which can greatly benefit is the fertilizer application. Even minikit triafs
conducted way back in 1970s have clearly indicated the response of cashew to nitrogenous fertilizers
but seldom farmers apply fertilizer in the recommended quantity to cashew plants. With the additional
investment of 14% higher cost, the yields can almost be doubled to get 101% profit
(Table 6). The benefit with fertilizer apptication is much higher when mixtures of arganics and inorganic
are applied (Table 7). Yield from the trees giving very low yield of 300 kg/ha could be boosted Ilp to
! tonnes/ha through application of recommended doses of NPK and mixing with organics (1) kg
poultry manure/tree/year). These are the simple technalogies which can potentially increase the yield
from the existing gardens especially the benefits are likely to be mmuch higher when implemented in the
orchards which have been raised during the past one decade with the arafts of recommended varieties,

Current Trends wmd Straregies for Development of Cashew

Tuble 8. Effect of xoil conservation on cashew {10 years old tree)

Treatment Increase in vield (%)
Control plot N
Individual tree base terracing with crescent bunding 127
{4 m terrace)

Irrigation

Compared to the west coast. east coast region has relatively lesser precipitation and high summer
temperatures, Cashew is cultivated only as a rainfed crop but the benefits of protected irrigation
canuot be ignored. This is much more beneficial in areas with very low length of growing period.
Even in soils with low water-helding capacity the protected irrigation at 200 litresitree at fortnightly
interval gives very attractive profit of 121 per cent increase over the unirrigated plants (Table 93.

Table 9. Effect of protective irrigation en cashew — 1987 — 88 (13 years-old irees)

ln;vest coast wher‘e the culti.vation is mqst]y in undulating hifly terrain i‘ndivid.unl tree base terracing Trestment Total [nerease Total Profit * Increase
and crescent bunding asfl soil FDnsv_:rVann measitre also can boost the yields significantly. This wilt cost of aver control Income {Rs/ha) over
also ensure adequate moisture in soil for effective utilization of fertilizers which are applied (Table 8). caltivation (%) {Rs/ha) control (%)
coeeoo o Table 6. Effect of fertilizer application on castow (1982 —1994) - ThT - ) A AR PR IR c ;
- ' rrigation @200 | 3480 74 15988 12508 121
Treatment Cumulative Increase Income | Net profit [ Increase litres/tree once in 13 -
cost of over control (Rs/ha) aver days during Nov-March
cultivation | (%) control (%) | ferigation @@ 200 2740 37 10696 7956 41
] ] N ‘ litees/ tree once in 15
250g N:125g PO 125¢ 36989 - 52450 15461 - days during Jan-March
K, 0/tree/ iy
year {control) . Control 2000 —_ 7644 5644 —
300g N:125g onsf 125¢ ,_..,; 3957] 7 539.026 19.503 26 There are some farmers especially in Maharashtra whao are quite conversant with high production
K (/tree/year technologies in fruif crops. In cashew also, drip irrigation along with fertilizer application is highly
750g N:125g P.0.:125¢ 42219 14 73372 310153 101 beneficial in boosting up the yield upto 142 per cent (Tabh_e 1) les benetit is obtained especm?ly in
K. 0/tree/ year Table 10. Effect of drip irrigation and fertilizer application on cashesw
Tuble7, Effect of organic manares on the vietd of cashew o ) ettt from Treatment Total Increase Returms Profit  Increase
£y e yield of cashew per year {14 years old cashew freg) 1989.1998 cost of over control (Rs) {Rs/ha) over
Treatment Yield (kg/tree Increase (18 years) . cultivation (%) : control (%)
over cantrol (%) — (Bs) — " P
o : Irrigation alone @ 80 39560 126 103154 63574 48
No manure application (control) 1.53 R litres/tree once in 4 days
Only application of organic manure 1.7 11 Fertilizer application 21524 23 88186 66662 33
. ] : . alone-730g'N, 187g
@ 20 kg poultry manure/tree/year each of Pand K
Recommended fertilizer doses (300¢ 276 30 ]ITiggttiﬂp and t’e_nilizer 54060 209 157,793 103737 142
N : application 80 litres/ tree
N:125g each of P,05 and K 0) once in 4 days and 750g
: ) N, 187 g each of P and
Full dose of NPK and 10 ky poultry 5.14 236 K/ tree/ year .
manure/tree/year {Control) 17475 : 60356 42881 -
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young orchards which are raised in the recent years. This technology helps in rapid development of
the canopy and ground coverage in the shortest period. As cashew yield is dependent upon the canopy
surface area which is exposed to sunlight. faster development of the canopy is one of the main reasons
attributed to the higher yields in cashew especially in the young orchards, Therefore. it is recommanded
thar this technology is more relevant to new gardens which are being developed so that the benefit ir’

tems of production from the area expansion/replanting can be realized much faster with a very short
gestalion period.

Intercropping

Popularization of the intercropping and cover crepping is also essential for cutting down the
gestation peried for retums in the early stages of orchard life. Cashew and pineapple cultivation especially
in the hilly terrains is highly beneficial with the returns received from pineapple and also the benefit
accrued in terms of soif conservation and water conservation by cultivation of pineapple in trenches
across the slope (Table 11). Inthe plain lands of east coast even simple cultivation of cover crop helps

in addition of organics and also acts as mulch during the high temperatures in summer resulting in
higher yields,

Table I1. Intercropping und cover cropping in cashew plantation during the
eurly period (first 8 years)

Treatment Cumulative Increase Total Total Increase
cost of aver control income profit over
cultivation (%) from the {Rs/ha} control (o)
(Rs) system
(Rs/ha)
C:_\Shew + 56063 141 114,030 57965 316
pineapple
Cashew + 23243 - 41565 18322 3t
cover crop
(Mucuna bracheata
{Cashew alone — 23243 - 37168 13925 -
Control

High-density planting

. One of the new innovations in the cultivation of cashew is high-density planting which need to
be intensively demonstrated in most of the states where replanting programmes ar;contemplated,
The high-density planting with appropriate pruning from the beginning proved to be highty beneficial
from the resear.ch lrizla]s conducted in Karnataka, West Bengal and Maharashtra, Plant density of 384
plants at a spacing 0f6.5 m X 4 m in hedge row swstem gives best returns with 143% increase over the
n:ormal spacing (_Table 12). In addition to the increased returns obtained from hish-density plantings
right .from the |_n|tia] years. soil health improvement in terms of leaf titter ac[ditio; is certai-nly a good
sustainable agricultural practice. This ensures recs cling of nutrients which otherwise normatly would
have been lost due to the growth of weeds and clearing the weeds for collection af nuts which are the
nomally picked up from the ground. Thws, emphasis may be given for taking up high-density plantings
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at least in 50% of the annually planted/replanted area contemplated for developmental suppott in the
Tenth Plan period. If we are able to bring at least 50% replanted area under high-density plantings, the
yield estimate at the end of Tenth Five Year Plan could be around 8.0 lakh tonnes. Therefore for
popularization of high-density plantings, establishment of demonstrations in farmers™ as well as
Corporation plantations should be given high priority during Tenth Plan period.

Table 12. High-density planting of cashew

Total cost of Returas (Rs) Taotal profit (Rs) Increase over
Treatment |Density cultivation control % .
No/ha | With with with without with without | with without
pruning pruning| pruning | pruning pruning | pruning | pruning [ proning
3m X 3m 401 38733 37571 97536 | 92182 58801 | sdoeN1 94 73
6.53m X 4.0m| 384 37102 36627 | 110837 | 104766 73735 | 68139 143 L6
Sm X dm 500 302444 49069 l 114622 | 105000 64373 | 33931 112 i
{8m X 8m 156 22329 21599 52480 | 53648 30151 | 31549 — —_

shonld form a part of developmental component during the Tenth Plan period.

These scientific innovations/interventions in cultivation will certainly help in boosting up of
production to much higher levels than projected earfier. Necessary support in transfer of technology

S

FUTURE OUTLOOK = " - .

The future looks quite bright for cashew. However. there are certain apprehensions which need |
to-be addressed. The first and foremost is the price stability of raw nuts in the country. In the recent
times great crash in the prices in most of the plantation crops has caused a lot of concern for the
plantation crop farmers. Even in cashew due to fall in the international kernel prices the raw nut prices
have considerably reduced, but unlike the other plantation crops produces, still raw riut price is at
remunerative levels. Present rate of cost of cultjvation with various scientific practices enumerated,
the raw nut prices of Rs 30/kg appears to be a reasonable return. However, with the increased production
anticipated during the Tenth Plan period from the orchards which are raised during the past one decade
period reaching potential production stage, marketing concerns need to be addressed properly. One of
the programmes at present contemplated in Tenth Plan approach document is to develop infrastructure
for marketing and processing. At present processing is concentrated in Mangalore (Karnataka). Quilon

*(Kerala) and to a minor extent in Panruthi {Tamil Nadu) and Palasa (Andhra Pradesh). Maharashtra -

which is producing substantial quantity of about one-fourth of the production has very little processing
capabilities established. Processing in the production centers itseif will be advantageous to the farmers
as the cost for transportation is not discounted by the processing industry from raw nut prices for
transportation of the nuts 1o far-off places. Similarly establishment of marketing societies in different
states will also free the farmers from the exploitation by the middlemar whe procure the raw nuts and
sell it to the processors without involving themseives either in supporting the cultivation or processing.
With the increased production there is a scope for increasing domestic market activity. Therefore, the
processing units at farm level should also be encouraged for the small farmers to process raw nuts
produced by them for selling the processed nuts in the domestic market. This will supplement larger
units to concentrate on the export market while the small processors need not compete with the
sophisticated processing units for marketing the kernels in the domestic market. Support for these
activities through establishment of Marketing Societies and Growers’ Cooperatives for small-scale
processing and alse popularizing the use of apples for additional returns to the farmer are the areas
which should receive adequate attention in the strategy for the development of cashew in the country.
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INTEGRATED DEVELOPMENT OF COCOA

P.P.Balasubramanian*

( jocoa (Theobroma cacao. L), a native of Amazon base of South America, got its entry into India
in the early half of the 20th century. It is considered as a plantation crop like coftee, tea, rubber but
it seldom receives the plantation status under the Indian Agrarian Administrative Sector. It is one of

the major supporters of agro-based industry in India. Cocoa beans is the primary raw material for

confectioneries, preparing beverages, chocolates and other edible products. The commercial secmr in

India hardly takes place in a major way in the international export trade Majority of the processed

cocoa products are consumed within India.

Cocoa is hardly grown as a mono crop. i is generally grown in the interspaces of coconut and

arecanut gardens. Inany groves of tatl-growing palms whereg. 40-50% sunlight penetration is pOSSlblE ’

cocoa stands first to absorb such surroundings remaining symblonc to main crop, providing 4s good

an income as possible besides helping in the amelioration of soil conditions making it beneficial not

only for its own growth but also for the benefit of the main crop under which it takes its shelter.

Therefore, integrated development of cocoa means. in other words, integrated development of coconut
and arecanut along with cocoa.

INDIAN COCOA SCENARIO

The area under cotGa prior to 1980 was 22,600 ha with an estimated production of 3.200
tonnes of dry beans. Kerala was the major state holding 18,000 ha with 1,500 tonnes of production.
whereas Karnataka was the only other state where cocoa cultivation was existing with an area of 4 .300

ha and production of 1,700 1nnes. Not much change took place in increasing the area but on the -

contrary a declining trend has been observed in both the states, [n 1996-97, the area in Kerala and
JKamataka was 10,240 and 1,160 ha, with 5 »730 and 650 tonnes of production reSpecnvely Since
1997-98, the non-traditional tracts of Karnataka. Andhra Pradesh and Tamil Nadu started production
of developing cocoa. As on day, with the implementation of Eighth Plan programmes through
distribution of high-yielding varieties in the form of clones and hybrld seedlings, the area under
Karnataka has increased to 4,400 ha. Andhra Pradesh and Tamil Nadu, which are new entrants from
later part of 80s have an area 0f 2,744 and 92 ha respectively. Kerala further dwindled down in its area
to the level 0f 8,949 ha. The productivity of cocoa on an average stagnates at half a tonnes of dry beans
pet ha. The details of area production and productivity of cocoa as on 2000-01 is given in Table 1.

* Durector. Directorate of Casheswnut and Cocoa Development, Cochin 632011
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Table 1. Cocoa-producing states in India

State Area(hg) Production
. (tonnes) B
Kerala ' 8949 4400
Kamataka . 4400 1700
Andhra Pradesh 2744 . 850
Tamil Nadu 92 o 45
Total ‘ | 16185 ' 6995
B 'WORLD COCOA SCENARIO o s
Production .

" Commercial cultivation of cocoa commenced in Ghana. From Ghana it spread to Ivory Coast,
. Nigeria and Cameroon. Inthese countrles there was an unmedlate e).pansmn in area and they eventually -
tumed out to be the major producers ofcocoa in the world Now Cote d- Ivory is the largest producer” -

' ofcocoa in the world followed b) Indonesid and Ghana accountmﬂ for a total production 6¢¥12 lakh™ "~

, tonnes. Total world producnon is estimated as 28.01 jakh tohnes as shown below. Comparing to this,
the Indian production of 6,000 tonnes being obtained from 14, 000 ha is no where nearer to the global
situation (Table 2). Ce : - )

Table 2. Cocoa proa’ucmg countries of rhc won’d during 2000-01

Country Production ("000 tonnes)
Cote d’ lvory 1,200
Ghana - ‘ _ ; _‘ ) '. e . 393
Indonesia ll - ll : _' _ - ] . 390
Nigeria- . ... . : | . . 190
Brazil - St ’ : : 147
Camerodn C 15
Ecuador - '_ ' L
Others . 284
Total ' : - 2,801
Consumption

Netherlands and USA are major consumers of cocoa and cocoa products. Other consuming
countries are Cote d” Ivory, Germany, Brazil, UK and France. (Table 3).
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Tuble 3. Cocou-consumning countries

Country Production {000 tonnes)
Netherlands 437
UsA 439
Cote d” Ivoire 230
Germany - 215
Brazil 202
UK 167
France 142
Malaysia - 17
FSU . 80 ‘
Others . ._ 772 :
S Total - oon : T 2801 o o
COMMERCE OF COCOA PR

Vatious cocoa products are confectionery in nature and highly palatable. Iz is a good balanced
health drink and a consumable.article. Owing to rich source of fat, it has gained importance in circles
of navigation and army expeditions. [ndia earned a foreign exchange of nearly Rs 9.65 crores in 1997-
98 by exporting cocoa products ( Table 4, ' '

e Table 4. Export potential of cocou products

Item 1994.95 1995-96 1996-97 199798~

Quantity | Value | Quantity | Value Quantity | Value |Quantity| Valud

Cocoa beans - - - - - - -

Cocoa butter 379 391 300 342 498 382 9 | 118
Cocoa powder 83 62 57 32 86 33 171|126
Chocolate/chocolate | '
Confectionery 301 232 595 492 653 543 762 1690
Gther cocoa products 50 30 - - - - 44 . 3¥
Total ‘ - 715 886 ' 980 965

Quantity lonnes;
values in Rs, takhs

Kerala was the leading state in promoting cocoa cultivation. Massive area coverage was possible
through distribution of cocoa seedlings. There was an attractive price for cocoa pods and beans prevalent
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tilt 1980°s. This favourable condition coupled with planting material distribution coutd bring about an
enviable coverage under cocoa cultivation recording 29,000 ha of area under cocoa in 1980-§1 . Being
a crop subjected to monopolistic exploitation of the available industrial units, however paved ways for
fall in price in 1981-82 and 1982-83. [nadequate marketing network and fall in price since 1982-83
developed a sense of insecurity among farmers, which detrimentatly affected its expansion, besides * -
aitributing to neglectful approach by the plantation community. Throughout 198(s wet beans price of
cocoa remained below Rs [0/kg. Only from the beginning of 1990°s the price gradually increased,
varying from Rs 12 to Rs 17/kg which could help in restarting the cocoa cultivation, Average price of
cocoa fetched by an Indian farmers is around Rs 17/kg of wet beans at present (Table 3).

Tuble 5. Domestic and imternational price of cocoa beans (dry)

(price, Rs/kg)

Yeau% Domestic : International
1996 4895 : 48.40
1997 w3630 . 49,20
1998 o 60.00 55.70
1999 T T T “7‘_‘; T400- " T T I 65.60
2000 T e -64.00 PRI & 38.80
2001 54.00 : 54.63 '

" EFFORTS OF COCOADEVELOPMENT IN THE PAST ' - IR

A Cent'rall Sector Schéme hrovi'ciing training to farimets did laying out of field demenstrations
‘on scientjfic methods of cultivation and on-farm processing dof cocoa beans was implemented in the
Fifth Plan and the same was continued in the subsequent Plan periods (Sixth and Seventh).

— —————

Cocoa Variety GIV 18.5
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During the Eighth Five-Year Plan steps were taken to generate good quality planting materials,
rejuvenate unproductive trees aind support irri 2ation and marketing network besides measures for transfer
of technology through demonstration and farmers’ training programmes. The first National Seminar
on Development of Cocoa Industry decided that all future plantings should be done only with vegetatively
propagated planting materials. Until such time as cnough wegetatively propagated planting materials
are made available, F, Hybrid seedlings produced by different institutes could be utilized.

Even though a good beginning in this regard was made during Eighth Plan period, establishment
of clonal seed gardens, demonstration plets and production and distribution of hybrid seedlings and
grafts production. eriented programmes with a project approach and integrated measures were highly
lacking. The infrastructural develepment also was very much limited particularly towards the generation
of high-vielding ctones and hybrid secdlings. Even though research institutes were assisted towards
development of clonal seed gardens, there was no proper linkage with area coverage,

Suport for creating Infrastructure for generation of planting materials which has been provided
only to research institutes which has been quite inadequate as compared requirentent of planting
material. Strengthening this area with the establishment of regional nurseries has become a thrust area
in this regard,

NINTH PLAN STRATEGY

Experience over the years had shown that cacoa comes up very well in traditional areas in the
country (Kerala and Kamataka) as an intercrop of coconut and arecanut, especially when cultivated
== T T % L ; R 7 A A
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under irrigation. If properly managed with ferilizers and irrigation. the yield of main crop (coconut
and arecanut) also increases. The experience in the fanmers fields also had been similar jn the earty
years. Htwas considered that this crop combination is either compatible or symbiotic. The large retun
of organic residues by cocoa and the substantial build-up of organic-matter content of the soil were the
reasons for the benefit to coconut and arecanut, To increase production, the unthrifiy nature of existing
cocoa gardens does pose serious problems. Rejuvenation by top-working method standardized by the
research has been found beneficial, However, adoption of such practices is possible only in Keraia and
Kamataka. Due to its high location-specitic nature, adoption of such practices in large scale is rather
difficult. Therefore, emphasis should be given again on new area development.

The productivity of existing gardens is not highly encouraging, as such productivity level is
only just 30% of the potential exploitable by using high-yielding clenes. The genctic in feriority of the
existing plantations is one of the factors for low productivity, Contribution of the research has resulied
in the availability of hybrids. Clonal muhiplication of these varieties have a potential productivity of
kg of cocoafiree, Basic infrastructura] build-up by regionat nurseries is therefore the foremost approach
in the Ninth Five-Year Plan, -chlmological development in cocoa by way proper nutrition, clonal
multiplication. and pest and disease management are of recent origin. The transfer ofthese technologies

« mmong farmers is an essential part of propagating economic level of r;r;cdh plantation management.
Besides, adequate publicity of these aspects as one of the measures of mansfer of technology. development
of model cocoa clonal gardens is also envisaged in the Ninth Five Year Plan. To strengthen the present
marketing systems in cocoa adequate infrastructure for the formation of marketing systems is also
envisaged in Ninth Plan. [ntegration of production technelogies is the salient approach of Ninth Five-
Year Plan,

]
v

Infrastructure Available

Promotional activity on agriculture, particularly perennial agriculture, seldom stands aloof
from the angles of research, development, input support, infrastructural facilitics, organized marketing.
procéssing and exportactivity, indian agriculture has made a tremendous growth in the post-independent
era and the growth of horticulture sector in particular has made commendable performance in the
recent past as far as cocoa promotion is considered. Owing to its industriat and commereial value. the
research sector have played a prominent role.

Cocoa Varieties

The research efforts have resulted in selection and hybridization whereby 11 high-yielding
varieties have been recommended for large-scale planting. These varieties have the capacity to preduce
up to 4 kg dry beans/plant against | kg/plant being obtaincd from the existing plantations
(Annexure 1). . .

The research institutes and agencies assisted in Eighth Plan lor planting material generation
will provide the nucleus planting material (clone of high-yielding varieties) to identified agencies for
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Annexure I Varietal wealth of cocoa

CPCRI, Kasaragod

Tree Genotype Bean Yield Compati-
weight dry bean bility
(kg/plant)

I-56 PaxNA32 1.20 6.99 SI

I-14 Jorgan Red Axil 1.b7 7.51 SI

lil-1035 Amel x PA 7 1.06 3.98 Si

NC42/94 T86/2 1.08 3.03 SI
SI-Self-incompatible. l
KAU, Trichur

Name Mean number Mean pod No. of Mean yield Mean

of pods weight (g) beans/pods| wet bean dry bean
{kg/plant} (kg/plant)

M 16.9 56.2 3847 46.2 6.2 25
(CCRPI) '
M 13.12 53.9 3113 45.5 5.2 2.4
(CCRP2)
GI5.9 68.5 2406 423 6.5 29
(CCRP3)
GIl 19.5 66.2 402.1 45.4 8.3 39
{CCRP4) i
GIV 18.5 379 425.0 452 4.3 1.7
(CCRP3)
GVIS5 . 501 3 895.0 48.0 1.3 3.t
{CCRPG) '
GVIS6 78.1 5267 46.9 9.7 ' 4.0
(CCRPT)

establishment of regional nurseries in Ninth Plan. The regional nurseries established in the first 2
years will generate F, hybrid seedlings from the nucleus seed material obtainable from the researcly/
developmental agencies identified for such support in the Eighth Plan. From third year onwards the

regional nursery will supply clones of high- -yielding variety developed from their clonal mother plants
stocked under each of such regionat nursery.

Propagation

In view of high variability showed by seedling progenies, vegetative propagation is preferred
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for a large-scale planting. Though vegetative propagation of cocoa by budding, rooting ot cuttings and
graiting are feasible. widely accepted method in India is budding. Standardization of grafiing techniques
is one of the novel contributions of researcl in the propagation front of cocoa.

Several state and central institutes are producing such grafts. The F| hybrid seedlings of
compatible and potential parantage are also being advocated for a large-scale planting.

Management

Nutrient and irrigation are major inputs for achieving high productivity. Such agro-ntanagement
practices have been standardized. The fertilizer recommendation for cocoa under average manage-
ment is 100:40:140g of N, PO, and K.O/plant for an year and cocea-producing over 60 pods/vear
double this dose is recommended, CO[‘ISIC]LI‘[I]"’ the potential of this crop to expand in other areas,
locations-specitic récomniendations are necessary. Cocoa is susceptible to various diseases like black
ped. cherelle rot. fohar intection caused by collectotrichum. stem canker, charcoal pod rot and zine
deficiency. While control measures have been evolved for many of the diseases. efforts are needed for
conuollmg phytophthora infections and vascular streak dieback (VSD}

Demand and Supplv OfCocoa )

. Cx

The demand for cocoa-based product:; n the country has been growing at @ rapid rate of about

L 13-20%: trom 1994 onwards. As assessed based on nominal rate of growth the demand of cocod beans ... - . .

is nearly 30,000 tonnes by 2003. Eocoa'has a vast potential for exports as well which has not been-
tapped well so that India emerges as the net exporter of cocoa and cocoa products. ‘As the current .
domestic production of cocoa beans is not sufticient to meet the demand. the industry had to import the
shorttatl. The demand and supply gap ot 1996-2005 are given in Table 6

Tuble 6. The demand and supply gap of cocou durin g 1996-2025

Year Demand Supply Gap (tonnes}

1998 7 13,000 6.000 7.000

2000 1.72.000 . 6,000 11.200G

2005 . 3.0000 10,000 20,000

FUTURE STRATEGY - - o o e

Cocoa even though comes under the detinition of plantation crops, pure plantation of cocoa as
such is practically absent in India. Cocoa is generally taken up as an intercrop or more precisely a
companion crop in irrtgated coconut and arecanut gardens. To some extent it 15 grown under rainfed
conditions in some parts of Kerala. The production of cocoa beans hardly meets 30% of the demand
projected by the processing industry in India. As assessed, the demand of cocoa beans is 30,000 tonnes
by 2005 AD. To step up the production to the projections of the industry. af least 23.000 fonnes is to be
produced within a span of 10 years. in other words, if only a 20% annual growth rate is achieved,
attaining 30,000 tonnes by 20035 is possible. In order to achieve this production level, 20,000 ha at least
will have to be brought under cocoa during Ninth Five-Year Plan. In order to attain self-sufficiency,
increasing the area by intercropping cocoa in available irrigated coconut/arecanut gardens both in
traditional and non-traditional areas is the only way. Therefore, intercropping cocoa in 15,000 ha of
irrigated coconut and arecanut garden with F| hybrid seedlings/grafts has been suggested in the Tenth
Plan. To increase the production, the unthrifty nature ot existing gardens is to be replanted/rejuvenated

287

M L b




Approachies for Susiainable Development of Harticuliure

by top-working method. Infrastructural support by establishiment of regional nurseries and transfer of

technology through demonstrtion, farmers training and plant- protection campaigns are also insisted in
Tenth Five-Year Plan.

By the execution of aforesaid developmental programmes the production of cocoa beans is
believed to reach the level of 30,000 tonnes by 2009 AD (Table 7).

Tuble 7. Yield level projection of cocoa by 2009 AD

Base vear Production (tonnes)
1995-2000 6,000
2000-01 7.200
2001-02 8.640
2002-03 ) 10400
2003-04 12430
2004-05 14,920
2003-06 17.900
2006-07 21.500
2007-08 5,800
2008-09 30,000

Since cocoa development falls under State Work Plan system. where ever potential areas are
available, the states have to make an integrated approach for development of cocoa.
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IMPLEMENTATION OF THE TECHNOLOGY MISSION FOR
INTEGRATED DEVELOLPMENT OF HORTICULTURE IN
NORTH-EASTERN STATES INCLUDING SIKKIM

J.S. Mann* and 5.K. Kaul**

orth-Eastern Region comprises Assam, Arunachal Pradesh, Manipur, Meghataya. Mizoram,

Nagaland, Tripura and Sikkim. The region accounts for nearly 8% of the couniry's geographical
area and about 4% of population. The topography of the region ranges from hills and mountains to
riverine plains and plateaus. The ¢limatic conditions in the region is diverse varying from temperate to
subtropical and tropical. The average annual rainfall in the region ranges from 1.637 10 6,317 mm.

Background of the Scheme

A high level commission under the chairmanship of Shri S.P% Shukla. Member, Planning
Commission, recommended in March, 1997, that the North-Eastern region needs to be given new
thrust to horticultural development. An Expert Committee constituted by the Ministry of Agriculture,
Govt. of India, under Chairmanship of Dr M.S. Swaminathan, recommended development of horticulture
in North-Eastern states tor rural prosperity in the region. A working group of Zonal Planning Team of
Assam Agriculture University recommended in July, 1997, that North-Eastern region holds promise
for quantum teap in horticultural development both in market expansion and production growth. The
Ninth Five Year Plan of the Govt. of Indiaalso fully recognized the horticultural potential ot the region
and emphasized the Mission Mode approach for sustained development of horticulture in the region.

Scenario in North-East

* Additional Commissioner (Hort.)
** Senior Technical Assistant, Department of Agriculturs & Cooperation. New Delhi 110001
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Based on these recommendations. a Centrally Sponsored Scheme on Technology Mission for
Integrated Development of Horticulture in North-Eastern States including Sikkim was approved by

Cabinet Committee on Economic Affairs on 27 February 200! and the Mission was launched with an
outiay Rs. 229.38 crores.

Goals of the Mission

o

O

O

Mini-Missions

To establish convergence and SYnergy among numerous ongoing governmental
programines.

To achieve horizonta! and vertical integration of these programmes.

To ensure adequate, approapriate. timely and concurrent attention o al] the links in the
production. pest-harvest management. processing, marketing and consumption chain.

To maximize economic, ecological and social benefits from the existing investments
and infrastructure created for horticultural development in the region.

To promote ecalogically sustainable intensification. economically desirable
diversification and skilled employment.

To generate value-addition, promote the development and dissemination of eco-
technologics.

‘The Technology Mission consists of 4 Mini Missions which ndividually address specific goals.

Mini Mission | Research being coordinated and implemented by ICAR.

Mint Mission I1 Production and productivity being coordinated by DAC and implemented

by Herticulture Departments of the $tates,

Mini Mission 111 Post-harvest management, marketing and export being coordinated by

[_)AC and implemented by NHB, DM, NCDC, NAFED and APEDA.

Mini Mission Iy~ Processsing being coerdinated and implemented by Ministry of Food

Processing Industries,

Components : Mini Mission I

i)
ii)

i)

Supply of nucleus/basic seed and planting material of horticultural crops.
Standardization of production and protection technologies,

Technology refinement and imparting training through on-farm trials on farmers® fields
and imparting training to extension functionaries,

Imtptementation of Mini Mission 11

O

®]

The Departinent of Agriculture and Cooperation has released funds to Indian Couneil
of Agriculture Research for implementation of this Mission.

ICAR is required to have close coordination with Directors of Horticulture of the States
concerned and address the issies as per their needs under Mini Mission 1.

Directors of Horticulture are aiso required to have close liasion with the local I[CAR
station/SAU.
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.funds to the implementing agencies/beneficiaries in the

Impleneration of the Technolog: Misslon for Inregraicd Developmenr of Horticutture

O The technologies and varieties of horticultural crops required by the states should be
made available o them by [CAR,

Q The states should regularly depute district level staff ta ICAR stations to keep abreast
of the latest technologies.

Components : Mini Mission []

Q Area expansion—Planting material, replacement of old and senile orchards/plants.

Q Creation of water sources—Community tanks or bunds. tube-wells and bore-wells.

O On-farm water management—Drip irrigation, microirrigation and green-houses.

Q Production of planting material.

O Transter of technology through frontline demanstrations. publicity. training of the trainers

and training of the farmers. field level workers and officers of Department of Horticul ture.

[ Popularization of organic farming and use of bicfertilizers.

G

Promotion and popularization of improved tools and implements,

O Promation of [nlegrated Pest Management—BiocontlmI labaratories and disease fore-
waming units. ] . B

O Establishment of Plant Mealth Clinic, Tissue/Leaf Analysis Laboratories.

@] Entrepreneurial development of \x."omen farmers.

Q ' D€V€|Dplll11€nt of information base through remote sensing.

& Tackling of emergent requirgments. s

O Infrastructural support for horticulture.

Implementation of Mini Mission [1"

In order to ensure smooth flow of funds for
implementation of the Mission activities, the funds are
routed through Central Small Farmers Agri-Business
Consartium’ (SFAC) to the State SFAC. The release of

state is required to be by the state SFAC,

o) Cluster’approach : Cluster/compact area
approach would ensure integration of
linkages between activities of all™d
missions and help eradicate jhum
cultivation which is prevalent in North-
Eastern Region.

O Area expansion should be linked with
other components like plant protection.
plasticuliure, post-harvest management,
processing and marketing.

O Selection of beneficiaries : beneficiaries
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Approaches for Sustainable Development of Horticutuge

O

<

should be selected in a contiguous area, whole of the villages should be selected to
ensure cluster approach.

Only elite planting material/HY'V shoutd be used for expansion of crops in new area
and for replacement of senii¢ orchards/plants.

Only grafted material shouid be used.

Production of Planting Materiai

O

Q2

o

Establishment of Model Floricultural Centres (MFCs)

o
O

Assistance under this component is provided for establishment of multi-crop nurseries
which include Progeny and Herbal Gardens, Tissue Culture Units by State Government,
private, cooperatives and NGOs, Private sector shouid be encouraged to take up
establishment of integrated nurseries. smail nurseries and tissue cuituce units.

The assistance excludes cost of land, building and barbered wire fencing which will
have 1o be provided by the beneficiaries.

Planting materiat of horticuliural cropsfvarieties recommended by ICAR for North-
Eastern states should mainly be multiplied at these nurseries.

Mother plants should be obtained from ICAR institutes or obtained from outside from
credible institutes/organizations.

Nurseries should be established in such a manner that planting material of all horticutture
crops can be multiplied and supplied in bulk.

Nurscries should be located in the areas where area expansion has to take place,
Nurseries should be seif-sustaining after the initial grant.

While selecting the beneficiaries in private sector preference should be given to
agriculural graduates and in Government sector the nurseries should be manned by
trained experts.

In the absence of legislation/nursery act the State Governments should ensure quality
contro! of the planting material produced by these nurseries,

Total approved cost for establishment of one MFC is Rs 70.00 lakhs.

Madel Flariculture Centre (MFC) should serve as the focal unit for the development of
floriculture in the state,

State Government should prepare detailed project report having the details of location,
infrastructure, equipment available and proposed to be Purchased.

Crops shouid be identified for multiplication at the Centre and germplasm should be
obtained from ICAR research stationfobtained from outside from credible institutes/
organizations,

Person responsible for managing the MFC should be trained and he should necessarily
visit one of the MFCs afready established in the country. The State Govemnments should
ensure that the same persen continues at least for 3 years at the Centre.
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hmplementution of the Technology Mission for Imtegrated Develupnent of Hortieutinre

Integrated Mushroom Units

o

activities undet various components. Fora 7-day train

Integrated mushroom unit primarily consists of composting. spawn praduction. training
and a processing unit, The appraved cost of establishment of an Integrated Mushroom
Unit is Rs 50.0 lakhs.

The person responsible for managing the mushroom unit should be a qualified Plant
Pathologist.

The mushroom unit should be established in the area where ils consumption is assured
or marketing is easier.

While establishing the mushroom unit, be as per approved components provided in the
guidelines and the lavout of the mushroom unit could be as per design of National
Research Centre for Mushroom. Sofan. Himachal Pradesh,

The staifT responsible for running of the unit should be trained at NRC Solan.

The compost and spawn should be made available to the growers at their doorstep
through the truck provided to the mother unit.

Mushrooms produced by farmers in the arca covered by the Integrated Mushroom unit
should be collected from the farmers, brought to the mother plant, processed and
marketed. This would encourage Farmers to take up this activity in wide areas.

TRANSFER OF TECHNOLOG Y

Training of Farmers

O

Beneficiaries should be selected from among the farmers already engaged in horticulural

ing programme a provision of Rs

F " Chary "~ T - 51 - i b ¥ it
/‘ ‘ AN .
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{pproaches for Susiainable Development of Horvticutinre

D

L300/ tarmer within the state and Rs 2,300 outside the State hias been made in the scheme,
The assistance involves transportation charges. honorarium to experts and per day
atlowance to farmers, and at the end of training, farmers should be provided with minikits
ot seed, planting material and spawn.

Training schedule for a whole year should be drawn up in advance with the training
institutes/research station.

Developmient of women farmers needs to be given priority. Base Line survey, training
and formation of women cooperatives should be tahen up as per existing programmes
of Extension Division. These programmes should be included in action plans of the
state,

Training of Trainers

D District/Block level horticultural statt needs to be trained in latest technologies preferably
cutside the state. For this a provision of Rs 30,000 is available per trainee. Statt should
be trained at ICAR stations both within and outside state.

O Trained staff is required to be employed for providing turther training te horticultral
staft and farmers in the state.

3 Provision has also been made in the scheme for establishing Supervisory and Gardener
level Training centres. The states need to establish these centres. in consuitation with

' ICAR. for in-depth penetration of the programimes in the state.
Organic Farming

J Since North-Eastern states are already very low chemical fertilizer-consuming states,
the organic famning holds great promise and potential for ushering in organic horticulture
which has immense preference from consumers within and vutside the country.

O Production ot organic compost, theretore, needs to be taken up in large scale at farmers’
level.

D The scheme provides for estabiishment of vermi-cultare units (earthworm) at a cost of
Rs 30,000/unit. These units can be established by yroup of farmers. cooperatives. ete.

) For providing turther ithpetus to organic horticulture, under the scheme, farmers could
be given an assistance of Rs 10,000:ha for adopting organic farming,

O For making organic produce acceptable in the local and international market, a provision

for assistance of Rs 3 lakhs or 90% of cost for obtaining certificate has been made.
Certification can be availed by group of farmers.

Horticultural Equipments

2
Q

Q
O

Latest horticultural equipments need te be popularized through training of farmers.

Assistance @ Rs 1500/ farmer is available for manually operated equipments, Rs 5.000
for power operated. Rs 43,000 for power tillers and Rs 9.000 for diese] engine.

State Govt. should procure these equipments as per the laid down procedures.

Beneficiaries should be selected from farmers already engaged in area expansion.

Pest Management

O

Q

Integrated Pest Management {IPM) is required to be adepted in horticultural crops/
archards/plants for which assistance of Rs 000 per ha is available

IPM includes use of biological, pheromones, biopesticides. etc. and mechanical cantrol
methods.
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Tmplementation of the Technology Aission for ategrated Development o "Horticulture
v ol . : d

O Assistance iy vailable for establishing Leat Analysis Labs in private and Government
sectors.
QO Assistance is also available for establishing ptant health clinics.

Mini mission ITI
NHB Programmes

The Department of Agriculture and Cooperation has released funds under the Technotogy
Mission to the National Horticulture Board (N11B) for making these available to implementing agencies/
beneficiaries as per their approved programmes. They are:

o] Development of commercial herticulture through production and post-harvest
matiagement back ended capital subsidy @ 30% of the total project cost up to a
maximum of Rs 30 lakhs,

QO Capital Investment Subsidy Scheme for construction/modernization-expansion of cold
storage -buck ended subsid

o} Technology Development-100%.

O Strengthening of nutritional status in rural areas-@Rs 250 minikit per family, Rs 2,500
for zero energy cool chambers and Rs 5,000/school for demonstration.

Projects relating to above NHB programmes are required to be submitted to NHB directly in
the prescribed proforma available with them.
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Approachies for Sustainabie Developmient of Horticuliure

Programmes of Directorate of Agricultural Marketing

Under the Technology Mission the funds for development of markets are routed through Central
Small Farmers” Agri-Business Consortium. The proposals of the states in this regard are required to be
sumbitted to Direclorate of Marketing, Faridabad or to SFAC. The funds would be made available to
the states for market developmental activities on the proposals recommended 10 Horticulture Division
{T.M.Cell). DAC. by the Directorate of Marketing.

Components
O Development of wholesale markets @ 50% of the project cost up to a maximum of
Rs 50 lakhs.
O Development of rural primary markets @ 50 % of project cost up to a maximum of

Rs 7.5 lakhs.

O Development of Apni Mandis @ 50% up to a maximum of Rs 7.5 lakhs.
O Quality control through strengthening of laboratories - 100%% of the project cost up Lo a

maximim of Rs 2.5 lakhs.

O Promotion of Agmark in domestic trade by strengthening the State G rading laboratories
and agricultural marketing information network.

o] Alternate marketing system-25% of the project cost up ta a maximum of Rs 60 lakhs.
0] IT networking of major markets.
Mini Mission 1V-Nedal Agency-Ministry of Food Processing and Industries (MFPI).

Under the Techn;:)fog)’ Mission, funds refating 1o projects ior establishment of processing
industries in the states would be routed through Central SFAC. However. SEAC would make available
funds to the states on the recommendations of the MFPI. Therefore, the states are required to send thejr

proposals either directly to MFPI or to SFAC in order that these could be attended to without delay, -

The financial assitance is available on the pattern of the approved schemes of the Department of Food
Processing Industries. '

Components

Promotion of new units,
Revival of existing units

Promotional activities.
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Implemenrarion of the Rechnalugy Mission for bicgrored Developnwns of Horticuime

Physical targets-MAI-1t

fhuvna)

Component Arunachal| Assam | Manipur | Meghalaya | Mizoram | Nagaland | Sikkim Tripura
Pradesh

Areu expanhsion 30 1210 1750 1764 1100 1370 161X) 103

(ha)

Muadel Flariculure I i -- | 1 - -- 1

Centres

Integrated 1 ] -- 1 1 - ] i

Mushroom Units

Community l ) 2 3 2 ki 2 1

Tanks

Tube-wells 2 10 10 17 14 an - 10

Nursery (large) e T 2 - - - . -

(Pve)

Nursers (Inrge]‘ 2 2 3 3 | 1 2 t

(Pub.) . -

MNursery (samally gt 2 3 s -- - - -

Pyt ’

Nursery {siall) 12 - 7 4 3 - 4 Joe

{Pub.) ‘ _ . L

Tissue cubture tab | - 1 - I - -- -- 1

Training of R /T T 300 330 300 900 oo | 700

fanmers . :

Training outside 200 290 140 300 2on 100 300 104

state :

Training traingr | co 0 7 13 16, 1 10 1) -

Training centers . 1 -~ 2 ) -- 1 --

(3.F. (Eanth- 3 4 7 ) f 3 5 3

worm Unit). - .

Incentive for 160 50 224} A0 130 S50 ") [ 50

organic farming '

Equipment 400 600 iy 730 | son g00 | 200

{(manual) .

Power operated 108 - 200 -- 100 70 200 St

Power tiller ITON B BT 20 o I3 o 3 20

Digsel engine ki HII 2. 20 30 - -- --

Adoption of

1M ha} 300 1004 A0 2000 300 - 200 200

Disease forecasting I 2 1 1 1 - | ]

lab.

Leat analysis lab - 1 1 1 | - | I

Plant health clinic 1 2 1 1 1 - 1 |

307




Approaches for Sustainable Develupment of Horticulure Inplemeniation of the Techmology Mission for Integrared De elopmeni’of Horficuliure

Mission-wise financial targets of the Technology Mission on Integrated Development of o Mission-wise refease of funds during 2001-02 (up to 7 November 2 061)
Hurticulture in North-Eustern States including Sikkim for 2001-2007 ’
{Rs in lakhs)

Component MM-1 MM-11 MM-HI MEM- 1T MM-[V Total State Release of funds  Activity
NHB Dt. of Sikkim Rs 83.0 lakhs O] Wholesale market
: MKT . _
Q14 Rural Primary markets
Stz_ltc Financial Financial Financial Finaacial Tinancial ! O 2 Grading luboratories
targets targets targets targets argets
Arunachal Pradesh 8.73 302.43 197.50 76.00 10.00 79420 | : - Arunachal Pradesh Rs. 199.0 lakhs © 6 wholesale markets
b FICT— -
Assam 159.95 610.12 167.00 76.00 2000 | 1033.00 O 24 Rurad Primary Markets
Manipur - 483.33 ‘82.00 76,00 3.00 693.53 O+ 2 Grading laboratores
Meghalay 30.81 62571 82.00 76.00 50.00 864.52 | o Total " Rs284.0 lakhs
Mizoram - 437.03 77.00 75.30 100.00 70%.33 - . - ! - :
Magaland - 429.60 11700 75.30 20.00 42.10 Rélm&e'ry‘ﬁm(lv (up to 7 November 2001} wnder MM-11
Sikkim 34.61 364,85 132.00 7550 50,00 856.96 , : o : s (Rs in lakhs)
Tripura o 1398 43299 Lo f 7550 20,00 786.38 Arunachal| Assam [ Manipunr | Meghalaya| Mizoram | Nagalaid | Sikkim | Tripura] * Total
Service charges - 41.28 - 6.00 3.465 0,75 . - Pradesh .- S .o
to SFAC ; - - < iz i
o  Allocations | 502,45 61082 | 48533 | 62371 457.03 429.60 56485 | 452,90 [4128.21
Intrstructue -- 5.00 - - 535 ] i | ' o is -
nirstrueture 73 26.535 101.53 Istrelease | 17335 8303 [183.33 [13430  [126.85 | 11895 [15045 11675 | 108721
and remote (Prumaotional ' . .
sencing ’ aclivities) ' IInd release | $50.00 150.00 ] -- F()U.()(l 134.81 75.00 200400 | 75.00 B84.81
Emergent - 5047 - - - 5047 ' Service ‘ : 41,28
requirement . : charges i .
s - LeSPAC - R B b
Total 25001 4294.96 1076.00 612.0 350.0 | 6583.06 | - A - ' ; .
. Intirastructure| R . 50.00
(NHEB {-)607.14= )
share 3975.8 ’ Remote : : 2300
607.14) e meneing - S T SRR P
- . . . Emergent - S R . : 3047
Mission-wise release of funds during 2001-02 (up ta 7 November 2001} - C :
. réquirement
(Rs in fakhs) :
Tatal N - . . . 4204.96
Missi . ] . . T ‘ .
on Allocations Releases Release (%) : - Release of funds (up to 7 November 2001) for Awareness Campaign-cum-Workshops on
Mini Mission-I 250.00 143.10 34,24 ’ ) Technology Mission
Mini Mission-I] 4293.00 2023.92 47.17 State Place Date of workshop Funds released
o held on (Rs in lakhs)
Mini Mission-III 1080.86 [080.806 100.00 z
: ' Aranachal Pradesh | lanaga: - 06-10-01 . 1.30
Mini Mission-1V 350.00 20032 3732 : Assam Guwahati 0R-10-01 1.00
Mizoram Abzwal 23-9-01 1.30
Total 3975.86 3450.20 57.73 -
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Approvchies for Sustainable Devetupmenr of Horticulture

Monitoring of the Scheme by Steering Committees

Committee

Date of meeting

Clinirman

Central Steering Commintee

Meeting

20-08-01

Seeretan (A&C)

Steering Committer for M-I

10-10-01

Viee-Chancellor-Assum Agriculture
Lniversin

Steering Committee lor MM-1]

09-08-01

Special Secretany (AdeC)

Steermg Cominittee tor MM-]11]

09-08-01

Special Secretary (A&C)

Steering Commitiee for MM-IY

09-67-01

Secretarny DFPI

State level Steering Commitiee. 14-08-01 Chief Secretany

Artunachal Pradesh

State fevel Sweering Comminee, 18-08-01 Chiel Secretary .
Nagdland T '
State leved Steering Comminge. 93-11-0t Chiel Secretan

Sikkim

State-leve| Steering Comminge,
Triy .ra

22-09-2001

Chief Secretan

Q Though the first instalment of the funds was releas
2001, no progress report so far has been received from the states. This shows that a
proper mechanism by them is still 10 be devised for effective implementation. Further

CONSTRAINTS IN THE IMPLEMENTATION OF THE SCHEME

O The North-Eastern States were being advised for the last
human and other resources for implementation of the scher
being formulated. However. some of the states have yet not fu
sources for implementation of the scheme. This is evident from
on post-harvest management, processing and m

release of fums would depend on receipt of these reports.

O Assam. Arunachal Pradesh and Mizoram hay
these states have not made their SFACs oper
funds by the Central SFAC. Nagaland has s

o Manipor and Nagaland are not

scheme.

O States need to nominate “Nodal Ofticer
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€ constituted state-level SFAC. However,
ational for release of Technology Mission
0 far not constituted the state-level SFAC.

adequately responding 1o the implementation of the

“for Technology Mission. who can be contacted

two years to mobifize their
me which was in process of
ly geared up their re-
the tact that proposals
arketing are not being sent.

ed 1o the states in the month of July,

O

o

Difference in Implementation of Technology Missian vis-u-vis other Schemes :

L O

O

O

@]

-~ State-level Steering Committees, - - -

o,

RN

Implementation of the Techmotogy Mixsion fir Integrated Development of Hordeatre

for the reports and other information. The Nodal Officer should be w ell-versed with
implementation of the mission.

- Indian Council of Agricultural Research is not responding adequately on meeting the
requirements of the states with regard to ptanting material:technotogies. The Counei
has not furni-hed progress report to DAC on implementation of Mini Mission-|.

Assam. Mizoram. Manipur and Meghalaya have so far not held meeting of their state-
level steering committee. :

The Technology Mission is being implemented by more than one Department/Ministey

keeping i view the specialized requirements of the Mission programmes. This is a
codrdinated etforts Mission. o

- -+ This central scheme covers all the aspects such ns research, production.” post-harvest

‘management, storages, marketing and export of the produce.

The Technology Mission implementation is being monitored by various steering com-
mittees such as Central Steering Committee, Mission-wise Steering Comniittees and

C Yo Coal . S
“The physical verification of the ongoing prégrammes of the Mission is undertaken by
State-level SFAC. A . Co :

Funds ot the Technology Mission are being routed through Central SFAC to State SFAC
. to implementing agencies. beneficiaries, therefore. a oiding any defay in availability of

funds to implementing agencies which otherwise would have been if funds were ronted
. through the State Govis.

Implementation of the Mission js being manitored by the Prime Minister's Office.

Awargniess campaigns and workshops held in Noerthern-Eastern States have generated R

" desired awdreniess abodd the Mission in various sections of society engaged in horticul-
ture refated activities.

OUTLOOK

Implémentation of Technology Mission would help in beneficial use of the potential of the

region and reduce rural poverty/regional disparity. The Mission would also provide significant em-
plevment in the region.
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Approachies for Sustainable Developnient of Horticulture : Eds - H.P. Singh. J.P. Negi and Jose € Samuvel

EXPERIENCE OF HORTICULTURE DEVELOPMENT
THROUGH MACRO MANAGEMENT APPROACH

Jose C. Samuel* and H.P. Singh

acro Management mede of implementing developmental programmes in the agriculture sectar
Mwas conceptualized sometime in 1998-99 with a view to facilitate the State Governments to draw
regiomally differentiated prograimmes to address the felt needs through Work Plans. In the Macro
Management Scheme, 27 Central/ Centralty Sponsored Schemes of the Department of Agriculture &
Cooperation (DAC), including nine schemes in the Horticulture sector were subshmed into one scheme
under the title Centrally Sponsorced Schetne on Macro Management in Agriculture-Supplementation/
Complemenitation of State efforts through Work Plans. The total outlay ofthe scheme is [851.50 crores
1o be implemented in years 2000-01 (Rs 760.50 crores) and 2001-02 (Rs 1091.00 crores).

Initial Exercise of Programme Identification

The'following schemes relating to horticulture sector were subsumed under the Macro
Management Scheme (Table ). : o

3

Table 1. Scheme subsumed under Macro Management

(Rs, crore)

Scheme Qutlay for X Plan Expenditure till Sept.
2000-01
Integrated Development of Fruits 125.00 ) 14.9
Integrated Development of Vegetables 45.84 52
Development of Commércial Floriculture 19.90 24
Development of Mushroom 19.50 23
Development of Spices 142 .84 17.02
Development of Horticulture through 375.00 447
Plasticulture Intervention
Integrated Development of 76.00 9.06
Cashew and cocoa
Development of Beekeeping for 22.50 27
Improving Crop Productivity
Development of Medicinal and Aromatic Plants 14.50 1.7
Total " $39.08 99.98

* Deputy Commissioner (SWC-E) and Herticulture Commissioner. Ministry of Agriculture, New Delhi 11004]

312

P

Experience of Horticulure Development Through Vieer Managemens Approuch

The above schemes invoived a number of activities fike nursery development. area expansion,
rejuvenation, technology dissemination, infrastructural development ete. [n order to facilitate the State
Gaovernments to select the programmes as per their felt needs the Horticulture Division provided a
framework activities which formed a part of the approved components during Ninth Plan. The summary
detail of thé components-along With the pattern of ‘assistance for different activities is given in
Annexure I

Annexure I, 'ngmmme for 200102 under Macro Managemem

(Rs.takhs)
5L No. "Crop / component Physical Financial_
A, Develepment of Cashew.and Cocoa
L Cashew N e 7
1. -Regional Nursety (No:) : 3 : 9.00
2. |, Farmers Training (000 Nos) 10 1500
3. . Plant Pro{e‘cli‘oh.cﬁﬁp‘aign (No)) 200 16.62
4,_‘, .|, Demonstration {No.) 235 20.00
s, 'l l‘ Contingency o . - 2336
Total $3.98 _
' I B "]':armeré‘ Trainiﬁg (No.) . 2700 4.05
- 2. .1 .Demonstration- .~ —... .. - Ces iE 1197
Total . B ' 16.02
" B. * Development of Spices ’ 150.00
C. Development of Medicinal and Aromatic Piants
L Medicinal Planty
1. “Establishment/Maintenance of Herbal Gardens 9 9.0
2. Establishment/Maintenance of Nursery Centres 9 HL.25
3. Transter of Technology ' 23 2345
4. Temporary Staff,.Evaluation, Technical Service 38.00
' ‘ Aromatic Plants o . ,
i Production and Distribution of quality 152 60.8
planting material (ha) .
2, Setting of Modern Distillation Units {No.) 10 7.3
Total 150.00
D, Development of Vegetables
I Production of Planting Material
Onion
1 Breeders Seed (q) 25 2.50
2. Foundation Seed (q) 17.5 4375
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dpproaches for Sustainable Development of Horticulure xperivnce of Horticulture Development The anght Maces Vemagemen . Ipprocch

- - 9. Headquarters for Technical Service and Studies 10.00
3. Certified Seed (q) 400 25.00 @
Potato Total 250
1. Breeder Seed (q) 41.50 2.30 F. Plastieulture
2. Foundation Seed (q} 500 7.50 L PDC {No.) 18 270,00
3. Certified Seed (g) 1200 12.00 2 Training through PDC 20.00
| True Potatoe Seed (part of expenditure) 4 1500 3. Seminar and Workshop 6.00
:: 1. Seed Villuge Concept 8 40.00 . Pilot Scale Testing. Studies 5.00
HI. Imprevement of Production and Productivity 5. NCPA Sett. 45.00
1. Development of [rrigation Source (ha) 200 33.30 Total , . _ 350,00
2. Disease Forecasting System (part of Expenditure) 4 15.09 : Preparalion‘ of State Work Plans - .
agat -5 laki/ui . ) . R .
1gat.nst Rs 7_3 ta w‘fmt B e The State Governments were required to prepare detailed Work Plans duly kighlighting the
3. Assistance for adoption of [PM 5500 §2.50 SWOT analysis along with the physical and financial programme for 2000-01 and 2001-02. The Work
4. Mechanisation in Vegetable cultivation 400 80 " Plans were discussed in the Department of Agriculture & Cooperation (DAC) on different accasions.
W Technology Transfer . : : * Under the Macro Management Scheme. State Goveraments can include alt the approved components
. e 51 ranyer ) . B of Ninth Plan as per the approved pattern of assistance. Besides, they have the freedom 1o include new
1 Farmers Participatory Derqonstrat:_nn : 00 30_ ) v, ... -~ . components of priority nature. The guidelines for Macro Management Scheme are: T LT 0T
2, Trairiing and Visit ' ) 133 100 ' O The states will prepare their Work Plans in consultation with the Subject Matter Divisions,
3 Publicity and Media Support - 33.545 e " inthe Department of Agriculture & Cooperation, Ministry of Agriculture. Government
. . : . of India.
4. Wortkshop / Seminar 2 : 10 . - -
; L 30 ) O Where necessary, new interventions proposed by the states are also considered for
3. Technology Deve.lopment and Application 3 3 inclusion in the Work Plan provided. ‘
V. On-Furm Post-Harvest Hundling Ry S000t/per L 30 —  ltisnot covered under any other approved scheme of Central Government or is
unit (maxinmum 30% of cost) Co o not a part of any ongoing state scheme, _ )
A% R Development of Information Systens - 80.00 ' v = o The -expenditure on the new initiative would not be more than 10% of the total
Lo . ’ o - allocalion to the state under Macro Management Scheme.
VH. Monitoring and Evaluation _ g .
: i 4595 -0 Subsidy payable under the Work Plan should not exceed the present subsidy level
. I Assistance to Nodal Agency - L approved under the Centrally Sponsared Schemes subsumed into Macio Management
120 External Evaluation / Technical Services =~ - 10.58 © .. Mode. _ S o _ o _
Total i ] 748.000 : Q To facilitate coordination among various implementing agencies Standing Finance
- * Committee should be set up under the Chairmanship of APC/Chief Secretary.
E. Development of Beekeeping Q Attempts would be made by the DAC to release the first installment of funds amounting
i Promotion of Research and Devetopment : 10.00 to 50% of the annual allecation by April each year. The State Government should ensure
2. Production of Bee Calonies {*000) a5 7875 ’ “immediate release of funds to the implementing agencies concerned.
3 Distribution of Hives (*000) 35 87.50 ) O The second instaliment would be released on a graded basis depending upon 60%
’ . B ' . utilization of available funds and furnishing of Utilization Certificate,
4, Migration (Nos.) 150 3.75 ; o
i . 15.00 O The states shouid ensure that the central assistance released under the scheme is utiliged
o Training > in accordance with the approved Work Plan for the year.
6. Pramotion . 1300 O The responsibitity of monitoring the progress of the activities under the Work Plan rests
7. Consortium for SDA 15.00 - with the Subject Matter Divisions concerned in DAC.
8. Monitoring of Scheme 15.00 O In view of the priority accorded by the Government of india to Natural Resources
Management and to Horticulture Deveiopiment. the Work Plans must reflect th critical
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significance of these sectors. Accordingly, it need to be ensured that the proportionate ) Tlu[els;fne-w;se detzn!s .Of programune undgr ditferent sectors of hortqulturS = iwen "
allocations in the Work Plan for NRM and Horticulture are not less than the funds Annexure [1. From the same it is seen that the maximum share .Of the total outlay of Rs 247.32 crores
released under 27 erstwhile Centrally Sponsored Schemes during the Ninth Plan period )
as a whole {including the allocations made under Macro Management mode in 2000-01 z TE(F S OSISZEET % > & gz 3
and 2001-02). o -
During finalization of the Work Plans, some deficiencies were observed, They are: =2 SJZ3333 ¢ SeEZIL S5 Z = z
. - . . =R EEZRRIEZ 3 82z BIR = e
O Horticulture did not form a part of the Work Plan in many states. - : RS == 7 =
= ;
O Some of the important horticultural crops were not included for development. = ~s oo = g 5 = |z
z met £ =z = = | F
[ The retevant components required for the holistic development of the crop were not z -
included. . _ - = = _ -
; ) i ) = 43 & S5 p |5
O The unit costs were in variance with the approved cost norms. - “ =1
O New programmes were included in much large scale.
. L . . . 5 i =
Since the nodal department for implementing the Macro Management Scheme in the state is 2 = 2|3
the Agriculture Department. the general tendency ts to neglect the horticulture sector. 2
3 = e - =
“IORTICULTURE SCENARIO UNDER MACRO MANAGEMENT x ‘1 - : = s |2
2 E 3
The final picture that emerged in terms of cutlay for hortlcullme sector Lmde: the Work Plans a g o - = o
torf 2000-01 and 2001-02 is given in Table 2. -~ = : R B TR R R ¢ . SR Fi T - == ik
B o =
= 2 = = = = 5 = o oo =
Table 2. Horticultural development programmes under Macro Management Scheme g 3 o 5o~ E I 22 = = :’z:
5 CHE —Ce® u oA g
_ (Rs lakhs) & . - - =
Croplitem 2000-0 2001-02 Total Share s 3 ¥ = g|=
{from Oct. (%) s
£ =z - = v =
2000 : |z
. 7 g ) 7 - =
Fruits L s 28518 4263 4 17.2 T |8 o -
Vegetables 419.60 730.33 114991 4.6 E = oMo omEsn =R el
Mushroom 166.41 193.5 35991 3 s | 2 = - oo w
Floriculture 517.56 864.4 1381.96 5.6 T | “ s = o+ o= = = =
Spices 1190.12 1644.39 2834.51 105 S g (= % “EE E S-S " z |-
© Medicinaland - 84.95 139.2 22415 09 - T - NN
A.romatic Plants ) g § g :-7:1 Z E g ga § Z’; z = 2 g § 213
Cashew 670.58 819.0 1459.58 6.0 3 = & A =
Cucua 46.92 59.76 106.68 0.4 = % ¢ Z oSz 2 ~oT ol
Plasticubture 5795.51 6514.9 (231041 49,8 28 = 2 # & g|-
Beekecping 50.86 30.0 81.76 0.3 3 ;
N - i i = [ - vies = ] s} "~ g o= el ]
Tuchnology transter 19.3 73.2 925 04 3 oo =3 oEE = 3 B3 ] o
. & Z =
New technologies 833 108.33 116.66 0.5 2 = =1
. . ] oo = s == o A = = ol I
Information Technolgy 10.72 137.3 I 168.02 0.7 2 68 B 5ES I = 3z 3 b z g |=
Others 40.83 0.7 | 15153 0.6 ‘ - N
Total 10453.17 14277.71 24730.89 100 '—9;]
o Almosi 50% of the outlay for horticultare under the Wark Plan is on phsu(.ullure followed by 2 Ea E
ruits (1 7%). spices {1 1%). cashew (6%) and vegetables (5%}, This trend is more or less in conformity = .7 Z
with the per cent outlay carmarked for these sectors during the Ninth Mlan. 2z £ S '—E % Z
& = B3 2 = =
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is for Karnataka (28%) followed by Tamil Nadu {(17%) and Mahar

wates |y ke ot o o ashtra (13%). Incidentally. these . -{xix} [ Second vear maintenancy (ha)
sates have earmarked substantial outlay for plasticulture, porticulariy: drip irrigation. The Financi
letaile ni . . - b 3 gation. ancial ‘ - ol o - archards
del?'_{S_Of the components included in the Work plan for Karnataka is given in Annexure 1. The list of . (| Development of progeny archards
activives indicate the range which have been availed by the State Governments . - () Planting material{Nus.)
Amnexure I, Karnataka Sture Horticulture Progranume by Manure and fertilizers(Qu)
(c) Trrigation Facilities(Nos.}
: jun enation of nai shed (Nos.
Financial(Rs. lnkhs {d} Rejurvenation of meali shed (Nos.)
5N 2000-01 2001.02 Total (e) Equipment and machinery
- Stre ine -k e Nos.
Scheme Out  Exp. | Out. Exp. | Out. [Exp. +{ -- =~ mr ) tln.nglrhe'l'llnihlm s (Nos)
1 Fruits ;o (g) Contigency
(i Supply of quality planting muareriat (xxi} [ Scheme of strengthening of Govi nursen
{a) Nurseny Developmen . + | e Fencing .
e e (N . . . {b) Improved implements including tactor
Large nursers(Nus.) p P
Small nursen(Nos. ) ) {c) Irrigation facilities
Maintance ol nurseries estblished (98-99) 3 3 5 ' l {d) Shadenets
Maintance of nurseries esthlished (9920008 10 | 10 20 R (e} Mother planting muterial ]
i - - - { i : :
Assistance for 36 small nurseries in pyt Sector! 80 ' 110 190 ' | th) Labour charge Lo =
Strengthening of pvi. nurseries . ) . A (axii) | Olive cehivation .
(b} Tissue culture(Nos.} . ' o ' (@) Area expansion{ha}
(i} fArea expansiantha) 105 127.5 2125 ' - {b) Greenhouses(m?)
(i) |Training of farmers (¢} Nursery productioniNos.)
{iv})  [Publicity/media sUpport HIES 10.3 2] . ' (xxiil)| Establishment of plant ¢clinic under
&) {Improving porductiviy & rejuvenationtha) 11.23 2035 316 " [ Crop Doctor Scheme
(i) [Tissue Analysis Labs-public/ private sectar MNos)y | 3 . 31 62 . . . ) -| (@) Purchase of shides. photos. charts, e,
Supply of Tissue Culrure Plants ) (b) Sail testing bits. ete.
tvii)  IPlant Health Clinics(Nos i .
I~ - Clinies(Nos.) {(xxiv)| Strawbeny cultiv ativn
(viiil) |Disease Forecusting Units{Nos.) - )
. - | {@) Area expansiontha) - . ‘
[ntegrated management of pests and diseases y .
i i {b} Nurserivs(Nus.)
(ix)  [Hont. Mecharization(Nos. ) )
" : . e {c) Subsidy on packing material (packs)
) [On-tarm handiing of fruits(Grmp.) 10 m 30 ‘
(xi)  [Promation of IT in fruits{Comp) Total | 270.80 33240 603.20
(xiiy - Training . Publicity. Framline Demonstzation 2 Vegetables
i) |Upgradation of technical know-how (i) Supply of vegetable seeds (farmers)
(siv) jDevelopment of cashey (i1} | Subsidy on-tarm ventilated storage tor onion{Nos.
(xv) - [Contingency (iii) { Oft-seasons vegetable production{Nos.)
{xvi} |Administrative cost 3.0% 5.05 16 (iv) IPM in vegetablestha)
{xvii) [Technical development and application 3 5 19 (v) Asgistunee
xviii} | [ncentives TS o L
(xv i) f[ncentives fo growers {lonnes) 2708 3324 603.2 {a} Quality fruit plants
318 , ‘ ‘ , 319
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i)
(vii)
{hiii}
(ix)
(x)
(i)
(xii)

{xiit)
1xiv})
{xv}

(xvi)

{xvii}

{xviii

(xix}

{xx)

(xxi)

Improving productivity

tb) Hybrid vegetable seeds

(c} Foundation seecds (1)

(dy Certitied Seeds{y}

Proxhuction of tounhition and certified seeds(ha)
Demonstration Plot

Dhistribution of seed mini-kits
Contingency

Strengthening of seed testing labs.
Publicity/Rescarch,

Hy brid seed demonsiration

Promation for s egetable sced production
programme in farmers” fiekd (ha)

Pramation torvegetable cultivation infrastructue

Distribution of biotertilizers and

hotanic pesticidestha)

Diswibution of hybrid/high-vielding

vegetables seeds (Nostha)

Singhara cultivation

(@) Development of pondsiha)

(b} Plansing materials(ha)

(¢) Pest and disease management

Makhana cultivation

(2) Referinatiofof poncsha.)

(b) Settlement of ponds

(¢} Plantation of Makhana seedstha)

(d} Demonsiration ployNos.)

{e) Processing Unit

() Miscellancous

Porato seed produciion programme

(a) Expenses on procurement of
breeders seed

(b) Expenses an fertilizer

Raoot and tuber crops

(a) Establishment of sub-hiocentre (Nos.)

(b) Establishment of Demons. Farm{Nos.)

(c) Distribution minikits(Nos.)

(d) Contingency

v
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(¢} TPS demonstration{Nus. )
(N Tapicca rehabititation progranune (ha)
Total 27.70 32.06 59.70
3 Mushroom
(i) Establishment of spovn production faboratory
through Cooperative Society
(it | Establishment of pasteurized compast unit 1.3 1.83 3.33
(i) | Training of fanmers(Nos.
(iv) { Contingency -
() Spawn production {spawn bottles) 1.5 2 33
(i) | Purchase of equipment and machinery 1 1.23 225
(viiy Slréngthing of existing laboratory 5 545 | 1043 .
{viiiy "i'minilig Publicity R‘:s:an_:'h & Development 3 . 113
tix) | Adminstrative cokt 1 1.25 2.25 :
tx} | Contingency . |
(xi} f Establishmem of mushroom producers’ : . ,
" . 'n;'o.-dpcrati\'c s-ocict_\'(NosA) '
(xii) | Incentives for des lopment of processed
mushroom(Nos.)
-(xiii) | Interest subsidy(Nos.)
(xiv) f Assistance for mushroom production 1o small
and marginal farmers (Nos)
Tatal 15.00 18.14 3310
4 Floriculture
' (1) Hi-Tech greenhouses/polyhouses )
(i} Shade houses with agro shade nets 1 28 39
(i) | Arca expansion ) ) - . 17.1 66 83.1
{iv) | Model floriculture centre 66 1006 166.6
(v) Tissue culture urits (Nos.)
(vi) | Mist chamber (Nos.)
(vii) | Protected cultivation
{viii} | Transfer of technalogy
{ix} | Monitoring and evaluation
(x} | Swrengthening of Model Flori. Centre at Gharmvela
(xi) | Contingency
(xii) | Model floriculture centre in private 2t 25 46
sector INGO/K UK
{xiii} | Processing units
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txiv) | Training programme{Nos.}
(xv)h | Setting up of demonstration units
(xvi) | lncentives tor handling units
(xvii) | Serting up of tlower nurseries
(xviii¥ Publicity/media and floriculture promotion.
seminar ete.
{xixy | Cut flower praduction (Nos.)
{xx) | Supply of planting materials (Nos.)
{axiy | Supphy of fertitizers/chemicalstha)
(xxit) | Assistance to flower gruwer
txxiii ) Other infrastructure
(xxiv) Financial assistance to flower grower for
production of gquality flower
Total 115.10 219.60 334.70
5 Spices
(i Supply of pepper cl‘huingslvanilla cuttings
(i) | Supply ot rhizomes (ginger/turmeric)
(iiiy | 1IPM promotion in spices
(iv) | Production of clean spices
) Assistance for polishing drums (turmeric)
(vi) | Sprayer (chilli )
(vii} | General
(viiy | Laying out denforistration
(ixy | Training. publicity and workshop 38 47 85
(x) Distribution of minikits
(xi} | Contingency ]
{xii) } Plant protection measures on quick wilt(ha) 3623 62.3 118.73
(xiii) | Maintance of pepper demonstration 2.4 3.5 i
(xiv) [ Management of support plants 23 30 35
{xv) | Establishment of demonstration-cum-seed
multiplication
(a) Ginger 9% 93 183
(by Chilli 12 3.3 06.5
(¢) Turmeric 24.75 1473 49.5
(d) vanilla 17.3 25 425
(¢} Black peeper
General
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{xvi)
(xvii)

(xviid)

(xix)

{xx)

{xxi)

{xxil}

(xxil

(xxiv)

(xxv)

T @yGinger- -~ - *‘ i
{b)-Turmeric
{c) Chilli

Demonstration of plant protection measures
on chilli (ha) S '
Distribution of plant protection -
equipments (Nos.)

Administrative cost

Production and distribution of hybrid/
improved varietics of pepper (Nos.)
Pepper rehabilitationd ha)

Procurement of nuclear

plating materia:I , !
(a) Ginger (tot{nes) '
{b) Tunnrricmi)nnes) :

Demons(mtiun? and prod:ucliun of nucteus

seed programiies

4y Garlic i
() Tree spices .
(1} Seed spice.\‘: ’ .
{g) General prélgrummc
Afta expensiontha)

{a) Pepper

(b) Ginger

f)Chilli

Supply of organic nfanure 10 increase
productivity of ginger

Block demonstration of spices

20 40

30

w
wh

Total

346.40

392.85 . 73925

)
(i
(iii)

(iv)
v)

(i)

Dﬁ'chmnmt of medicinal and aromatic plauts
Arca expansion(ha) ‘ -
Establishment of herbal garden
Establishment of nursery attached to herbal
garden {Nos.)

Assistance to distillation unit

Demonstration of medicinal and aromatic

plants (Nos)

Contingency

323
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(vii) | Providing u;&sis[um:e tor nredicinal ganjen 2 2 4
{vii) } Training i 15 26
tix} | Publicity. research and development, 1 1.3 23
monituring and evaluation (Nos.)
{x}) Admins. Cost ] 1 2
{(xi} | Setting up of analytical labs.
(xii) | Transter of echnology (Nos.)
(siii) | Demonstration Cum Seed production (ha)
(xiv) | Assistance to distilloton units
(xv) | Rejuvenation
(xvi) | Pest und disease manapement
Total 1i.10 13.30 24.40
7 Cashew
m Maintenance of gardens estb, during previous|[ 291} 43.88 T3
vears (93-2000)
finy Area expansion(ha} 133.2 [38.53 291.75|
(iti) [ Plamt pratection c:o'm[‘migr:: (Nds.] 933 ' 6.23 15358
{iv) | Administrative cost and publicity F7.39 14 3139
() Training to farmers 11.25 3.94 17.19
(vi) | Cahew rehabilitation -6 4.000/ha
(vii) | Devetopmens of new plantation with clones{ha)
(viii) | Replanting/rejuvenation of old uncommercial
gardens{ha)
(ix) | Adoptation of intefsve pest control measures(ha
(x) Executional infrastructure(ha)
{xi) | Progress monitered by Directorate of Cashew
Devrlopmem. Cochin {Nos.}
Total 200.50 218.60 42910
-3 Caocoa
{i) Area expansion(ha) 26.4 3263 39.035
(i) | Training to farmers 3.3 4.3 7.63
(i) | Administrative cost and publicity 144 17.25 JL63
(iv) | Plant protection campaign
[{9] Establishment of Demonstration Plots (Nos)
(vi) | Distribution of high-yielding cocoa clonel
seedlings(Nos.)
Total 43.95 54.40 98.33
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9 Plasticnlture
(i) Drip irrigation/installation{lin) 16783 20450 27239
(ii) Agro-shed net (50%) 7 12.25 19.23
(i) | Mulching(30%;
fivy | Sprinkler irrigation {sct)
() Cireenhouses(Nos.) M4 30 )
tvi) | Low tunnel-30% assistance
(vii} | Subsidy foresablsfenent of poly greenhousesiha
(viii} | Subsidy on drip irigation in pris are :secmrl(h;])
{ix} 1 Drip demonstration in depastmental fanms 17 153 623
(x) |} Contingeney
Axiy b Adminisrativecost - ) 125 I3 273
(xii) | Training to farmers and sialt 12 14 26
{xiii) | Publication. |'c::cu|'ch_alul| dey L‘It:!pm\mb i 14 13 264
muonitoring. and evaluation
txivy [ Drving ul‘spicés(sq.m.) ‘ ;
-(‘\-\'f"l Pol_i’grccnfg-ml,\'.\'hu'dc ‘el hov « ) o
(a) Low cost
(b) Medium cost
Totat 1772.20 2183.34 3955.51
0 Beekeeping-
(i) Assistance to farmers for honey bee <olony
{(Nos)
(iiy Creating awareness for promotion of honey
production {Nos.)
i) | Bee queen and colony production (Nos.)
b vy | Bee colomies 1 be distributed (Nos.) ‘
A9 'I'r;ﬁu;rxg(bi;m;{ o '
(vi) ] Contingency
11 Technology Transfer .
(i) Organisation of workshop
(ii}) Training of farmers 6.9 8.23 15.15
(iti} | Publication of bulletins
(iv) | Purchase of vehicles
(V) Furntturd'and infrastructure
(viy [ Information technology
(vii) | Miscellaneous -
325
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Total 6.90 8.25 15.15 . .
Constraints Faced in Monitoring the Scheme
12 New rechnologies ' - . .
. . . The following constraints are being faced in monitoring the scheme.
{i) Leat anala sis = = .
(i) | Cndemic pest eradication N @] TI?eIWork Plans fpr Goaand Mndhyn.Pradesh have not.bcen receivcd-b_\' th_e Her_ticulmre
. ) . Division. Hence it has not been possible to have a national perspective of horticultural
tiii) [ Constzuction of wauter storage 1anks{Nos, ) i
= programtnes in the country.
fivy | Decp tube-welds storage tunksNos.)
L O Although targets have been indicated in the Work Plan tcu different actwmes their
{1} Creation of irrigation tucilities in ' progress has not been reported.
furseries 0] The funds have been released in lumpsum for the entire scheme. The component-wise
Intormation fechnology expenditure has not been reported. hence- it has not been powblr. to monitor the
(i Building of informatien network expenditure for the horticulture sector. .
(i) | Conduct of showsexhibitions ' O The states have not been responding. particutarty 10 the Directorates of Cashew and
(i) | Service centres A Cocoa. and of Spices for reporting the progress.
(iv) | Conduct of seminarsiwarkshops ' O Since the funds are released to Agricultural Department. Horticultural Department in
| Hiring of Vehictes P the states do nut recene tunds on time for taking of |he prm_mmm:.:;
iviy | Information technology Units : Work Plan for SAUs/ Pqu ‘ : . I . S
14 Others b With the amalgamation of the Centrally sponsored/ Centeal Sector Schemes under the Macro
Infrastructure Deyeloprient : SN -Management many "wm'ltd:s which wer¢ being implemiented ‘through’ SAUs-and Public Sector.
. - ' . Undertakings (PSUs) were |ft out from the Work Plan. Separate Work Plan were. therefore prepared . -
(1 Vegetable fruit shop (Nos.) . T T . . " -
for such activities by the organizaticns concerned as indicated in Table 3 ‘
{it) Sundrm shop (Nos. : * - : : .
dii) § Collection and grading ventre (Nos.) ! Table 3. Details of Work Plan for progranies executed by ather nrg(m;'s‘ufiuu.s'
tiv) | Referigerated van V ;
th) | Contingency Organization Programme Qutlay for 2001-02
L . : (Rs, lakh)
Popularization oflmprﬂve[l Tools .
: Directorate of ! Dev. of cashew & 100.00
mn Providing 00 Kis 1 h Y ussistance - : : . :
fs o famicrs on 0% assistance . Cashew & Cocoa cocoa N
Development of plantation crops ’ R . - 0 0
. s . i Directorate of Spices Dev. of spices 150.00
{i} Plantation of 1ea tha) Dev. of M & A plants 150.00
(it Plantation of of colteethat . ' - . <7 i
] NHRDF : Dev. of vegetables 75000 co b
Subsidy towards construction i . 5
- . NHB Beékeeping 230,00
(i Cireenhouses -
(i) | Poly Greenhouses NCPAH Plasticulture 330000
Production of quality seed at SHRF and Total F750.00
building infrastructure The firstrelease amounting to 30% of the outlay has been released 1o the organisation concerned.
i Quality seeds/planting material production The summary details of the activities proposed to be taken up during 2001-02 through the
(i Mulnplication of breeder seeds Work Plan is given below; :
fiiiy | Purchase of machunes and equipments ACTIVITIES ON HORTICULUTAL DEVELOPMENT TO BE INCLUDED IN WORKPLANS
(iv}) Building storage tiwilitigs . . . -
Production of Desease-free Quality Planting Material and Seeds
G. Total 5 . . . . -
1809.65 3482.85 6292.54 G Establishment of big/small nurseries {Pvt.): @ Rs 8.00 lzkh for big and 2.00 lakh for
small linked with institutional finance.
326
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o] Incentive for establishiment of Tissue Cultture Units - ‘@ Rs. 21 takh for public. 10 lakl
for private sector

2 Seed and True Potato Seeds : Rs. 2 00 lakhs per project

O For SApices: Rs 3.00 per pepper cutting. Rs 1000 far low input cropand Rs 10,000/ ha
for high input crops

D Hybrid seed production. both Public and Private : 4P Rs 5,000/ for low input crop and
Rs 10,000/ha for high input crops
Arca Expansion. (a) Fruits ranging from Rs 7.000/ to 760.000 42,
(b) Flowers ranging from Rs 800010 Rz 20.000:unit ot 2 ha
(c) Spices ranging trom Rs 1250 (chilliy 10 Rs 3.6257/ha (gzinger).

Improving Productivity : Rs 7,000/ to 70.000:ha.

a) Use of micro nutrients: Rs.7.000/ha.
b} Use of bio-control:bio-pesticides: Rs.3.000ha
c) Plant pro[eclmn Rs 5.000. ha

Tr.msfcr of Technolngv

a) Farmers participatory demonstration of technalogy: % Rs 5.000 each

b) Training and visit: @ Rs 1.300 per beneficiary for a group of 50.

c) Special raining programmes

d) Incentive I‘0| dissemination of information through print/electronic media,

Plant Health Clinics : Rs 3.00 fakhs to private and 5.00 {akhs to public sector.

Drip lrrlgalmn 50% of cost for SC/ST/S/M/Women. 33% for others subject to Rs 28,5007/ha. tor
reserved category and Rs 21.500/ha for others as per the following detals:

(Rs. per ha)

Farmer Category A States Category B (all Category C (Himalayan

Category {Andhra Pradeseh Gujarat, | other states except | States including Uttaranchal
Karnataka. Kerala, states in Himalavan | and West Bengal Hills)
Maharashtra angd belt). {15% of (25% of A)
Tami! Nadu) Category A)

SCISTiS/ Rs 22,500 Rs 26.000/ Rs 28,500/

M/W(50%) -

Others (35%)) Rs 16.000/ Rs 18.200/ Rs 20.000/

Protected Cultivation/ Greenhouse and Net house: 40% of cost subject to maximum 40,000 for S00m?
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Iﬁiégrhted Mushroom Development Centres: (@) Rs 22 lakhs for each unit

. . FT Support for Horticultural Development
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- Integrated Disease Management: 50% of cost subject to Rs 3500/ha for 4 ha/beneﬁciary._
7 ~ Disease Forecasting Units: @ Rs.].00 lakh to private and Rs.2.50 Iakhs to public sector.

Horticulture Mechanization: Rs 6,000 for animal driven equipments to Rs 20,000 for - -

power-driven equipments per beneficiary

- Tissue/Leaf Analysis Lab: 5.00 lakhs to private and 20.00 lakhs to public sector.

Facilitics for On-farm Handling and Storage of Perishables: 5.00 lakhs per benef'cmry group. '

Technology Refinement and Adopiation; Rs 5.00 to 10.00 lakhs

" ‘Distribution of MiniRits: @Rs 240/beneficiary -

Model Floriculture Centre: Those established in Eighth Plan $o be maintained. e

Establlshmeut of Demonstratlon-cum seed Production Plots for Medicinal and Aromatic Plants: @

“Rs 1500/plot of 0.05 ha and Rs 12,500/ha for area expansion for a maximum of 4.00 ha/
beneficiary.

a) _ Asistance for procurement of computer and networking

b} . Development ot Horticulture Database
CONCLUSION

The Macro Management mode of |mplementmg programmes for the development of agriculture
became effective from October 2000 under which 27 ongoing Schemes of the Departiment of Agriculture -
-& Cooperation were subsumed. This included nine schemes pertaining to the horticulture ‘sector-

: amount'mg to Rs.839 crores for the IX Plan. The Work Plans provide flexibility to the State Governments

to take up programmes as per their felt needs and priority. The total outlay for horticulture development

- through the Work Plans by various States amounts to Rs.247.30 crores for two vears -,

(2000-01 and 2001-92), Besides an amount of Rs.17.50 crores have been earmarked for activitiesto be
taken up through SAUs/PSUs as direct funded compenent through Work Plans during Z001-02. The
outlay for horticulture development programmies through Work Plans are almest at par with the outlay
earmarked during the X Plan before the Schemes were subsumed. However, there is delay in flow of
funds to the Horticulture Department from the Agricoimre Department in many States, which has
hampered the progress in development. Besides, reporting of progress has not been systematic. To
address the issues on horticulture it would be appropriate to have separate Work Plans for the Horticulture
Sector.
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INTEGRATED PROGRAMME FOR DEVELOPMENT OF
HORTICULTURE IN TRIBAL/HILLY AREAS

Paramjit Singh*

he spectacular increase in production of foodgrains has made India a self-sufficient and food-

secured nation. The new challenge facing the country is 10 meet the nutritional needs of the
growing pepulation to build a healthier nation Horticulture not only produces nutritional food but also
has potential to inprove accessibility to food through better employment and high economic return. It
has been proved beyond doubt that horticulture is the best alternative for improving productivity of
land. generating employment opportunities. impraving economic conditions of the farmers, providing
rmvlmaterial for industry. enhancement ot exports. ete. Horticulture which includes fruits, vegetables.
Horiculture, root and tuber crops. Aowers. eedicinal and aromatic plants, spices and plantation crops
like cashew. cocanut and arecanut, provides the best opportunities for diversification of agriculture in
India. One or the other horticuttural crop can be successfully cultivated under al| geo-climatic situations
— tropical, subtropical, temperate and arid regions, e
TRIBAL AND HILLY AREAS

The tribal/hilly areas in Uttar Pradesh, Madhya Pradesh. Andhra Prades|. Gi.ljara[. Uttaranchal.
Maharashtra. Orissa, Bihar, Rajasthan. north-eastern states and north-western hill region offer vast
poteutial for prowing horticultural crops. In view of the fragile ecological balance, the strategy for
development in these areas. has to be sustainable with development and environment becoming mumallly
supportive and reinforcing. Horticulture provides abundant scope tor development and preservation

of'ecological balance. Therefore, intervention of horticulture s sought for development of tribal/hilly

areas. bt will help soil conservation, increase income of tribal/hilly population through production of
low-volume high-value produce, create more employment oppertunities. improve nutritionat status of
the poor in tribal/hilly areas, and protect the environment. Tribal areas are ~Scheduled Areas” defined
in the Indian Constitution. The criteria followed for declaring an arca as Scheduled Area are
preponderance of tribal population; compactness and reasonable size of the area: under-devetoped

nature of the area: and marked disparity in economic standard of the people. There are 73 districts in

India covered under Scheduled Areas commonly known as tribal areas, According to 1991 census.
S“cheduled Tribes account for 67,76 million representing 8.08 % of country's (ota? population. They
are sbread across the country mainly in forest and hilly regions.
tribals are engaged in agricultural and allied activities.

APPRGACHES FOR DEVELOPMENT IN TRIBAL/ HILLY AREAS

87% of the main workers among

The Working Group on Horticulture for Ninth Plan recommended development of horticulture
in tribal and hilly areas with an integrated approach and emphasis on horticulture-based land-uses
¢ropping systems and support for activities relared to these as a package. The crop-oriented horticultural
development schemes have failed to reach the poar farmers in hilly and triba} areas since these schemes

+ S issi o 3 H - s S
Depuly Commissioner, Depantment of Agricubure and Couperation, Minisiry of Agricuiture, New Dathi - |
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were only intended 1o increase production and productivity of specific crops in potential areas having
maximum infrastructural facilities and adequate economic resources with farmers to exploit the
oppartunities thrown open by new technologies.

For development of tribal/hilly areas, integrated compact area development approach needs
to be followed and need-based support should be provided for crop production with forward and
backward linkages, such as availability of genetically-improved planting materials and seeds of high-
vielding varieties: supply of inputs; post-harvest infrastructural facilities, like, collection centres. storage.
transport and marketing, etc. This will help to tap huge unexploited potential of these areas for expanding
the production base and create market surplus. Consequently. income ol poor farmers will increase.
employment opportunities shall be created and nutritional status of the tribal and poor people of these
areas will improve. :

" SCHEME ON INTEGRATED DEVELOPMENT OF HORTICULTURE IN

TRIBAL/HILLY AREAS

-In order to fully expleit country s limited land resources and favourable agroclimatic simations

- and also promote batanced regional growth by providing growth opportunities in tribal and hillyareas, . ;

Government of India has launched a Central Sector Scheme on “Integrated Developinent of Horticulture .-
in Tribal/Hilly Areas™ during Ninth Plan. The infrastructure developed under the scheme will create

“growth potemtialin these areas for overall economic growth., reducing regional imbalances. The scheme: »w e -5 = e -
does pot cover north-eastern states as for such areas a separate Technology Mission for developmentof . . -

horticulture has been set up.

_ The farmers inltribél_/ﬁilly areas have been practising horticulture in traditional manner and
the technological developrments in horticulture have not reached them. Nevertheless. in these areas. .
through adoption of 'miproved technology. improved cultivars, plant-protection measures, nutrients
and water management etc.. it is possible to increase production of hotticuitural crops by 2-3 times.
For development of horticulture in these areas. thercfore, an integrated area development approach is
adopted in which crop production. transfer of technology. post-harvest management and marketing .

" are f)roi)bst_:d to be dovetailed together. The objectives of the scheme are:

Q. Production of quality planting material of improved cultivars
Q New planting with seed/planting material of improved/high-yielding varieties
e’ [mproving productivity through adoption of impreved cultivation technology. plant-

protection chemicals. nutrient and water management
el Transfer 6flechno|0gy through farmers participatory demonstrations, trainings/visits of
farmers, publicity through media support. extensicn literatures, etc.
Q ° Creation of on-farm and post-harvest infrastructure such as. collection centre, packaging. -
transport, storage and marketing.

In view of the limited funds available, the scheme has been taken up on pilot basis only in 6
selected tribal/hilly districts, viz., Bastar (Chhatisgarh), Adilabad {Andhra Pradesh). Keonthar{Qrissa).
Ranchi(Jharkhand), Panchmahal/Dahod (Gujarat) and Atmora (Uttaranchal) for integrated development
of horticulture. The district-level projects for 5 districts prepared by implementing agencies sponsored/
designated by State Department of Horticulture/Agriculture of the state concerned have been sanctioned
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Table 1. Components and rate of subsidy given to firners

Component Rate of subsidy
Tec'.;'1.'1()-e‘c'aumnicjéaghﬁfry study Maximum of Rs 2.50 lakhs for
and project preparation techno-econowmic teasibility study in
districts and Rs 25.000 for project formulation.
Crop production .
O Establishitriéntof nurseries Rs 10.00 lakhs for large nurseny of 4 ha and
i ] td Rs 1.30'1akh for smail nursery of one ha as arang
O Atea expansion-. L Maximum of Rs 10.000/ ha towards cost
- !~ e .'-"."-:% iof_al_l.inpul:i :
-. O . Seasongl/annual cropsivegetables | *30% of the cost of inputs and labour cost etc.
- ‘ . iy he] e L . ~ v
] reot and tuber crops) © [ “with a maximum of Rs 20,000/ha to be !
e - Vet itk & paid, in 3 annual instatlments of Rs 10,000 -
Rs 5.000 and Rs 5,000 for plantingand © ¥ |3 AR
: maintenance in subsequent 2 years. :
. G Rs20,000/unit of 0.2 ha; for bulbgis: = -] ' faernt
/‘f Andhra . 5 plants like gladiolus
5 Pradesh . C. e O Rs 13.000/unit of 0.2 ha for plants
\:{ ‘ - raised from cuttings and gratts like roses
. ' . ' ; ’:: O Rs4.000/unit of 0.2 ha for seed ﬂowérs
e P, s |- i ST : like marigold
Ty . Ny : . . .
R » ) . O 30% of the cost or maximum of Rs 1.50
\, . : ot lakhs/500 m* for greenhouse.
- -4 )t : .
O Rs0.50 lakh/unit for shade nets
. O Mushroom O Rs [2.35 lakhs for a spawn unit
H H : AT PP R e e oeer S 3 v a
Fig. Districts covered under the Scheme on integrated Development of ) ' o s h -7l "3 Rs 22 lakhs for a-pasteurized unit
- - - = Horticulture in Tribat/hilly Areas - ) EARSEAR A _
during 2001-2002. These projects indicate resource inventory of the selected dist'rict, infrastructural o ’ - © - Medicinal and aromatic | Rs 13,58821'&, (23% ofes!imate_d cost of N
facilities avaitable, agroclimatic conditions prevailing in the district, horticultural crops already being N plants . ' - | Re30.000%ha)
grown and the potential horticultural crops of the areas, constraints, need-based support required, . ‘ . Trangfer of technoiogy - .
benefits expected through implementation of the project. etc. Before formulation of the projects. ’ T iy Derponstranon plots 3 e
techno-economic feasibility, technology adoption. input support, infrastructure. marketing, etc. have T (a) - tSe;isnn:ai/)annual crops-{vegetable Rs 3.750/plot 0f 0.25 ha
been conducted with benchmark surveys to jdentify in tec jon, i ' HDET ete.) . '
gaps in technology adoption, input support, i - Q.5
infrastructure, marketing etc. ) = L (b) Fruits, ar;d other Rs 15,000/plot ot 0.5 ha
. e e ¢ perennials
RATE OF ASSISTANCE PROVIDED ’ SRR ' () Floriculture Rs 30.000/plot of 0.2 ha
i i : d) Demonstration-cuni- - Rs 1.500/plot of 0.5 ha
- va;_mment o_lfhlndsa provides need-based support for integrated development of horticulture @ seed multiplicasion plot :
in selecied districts. The components and rate of assist avai | F oiven | S '
Table 1. P r ance available under the scheme aré given in of medicinal plauts

. Tirhie 1 Continnes
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(ii.)} Training/visits of farmers
(iii.) Printing of extension
literature

frrigan e

water pickups. tubewells, et
(ii) Pumpsets

{iiiy Drip irrigatiowsprinkler system

Horticulture Machinery and

Equipment

Evaluation, Teclinology Hiring,
Semindr. Publicity, et

On-farnr Handling Facilities

Implementing Cost

Alternative Murketing ! AR

{0} [rrigation sources like wells, tanks.

O

Rs 1. 000/farmer
Rs 13.000 for each district

30% of the actual cost with a maximum of
Rs 30.000/unit

30% of the cost of pumpset with a
maximum of Rs 8.000.unit

30% of the cost of drip/ sprinkler irrigation
system or maximum of Rs 28 500/ha

56% of the cost of power driven
implements or maximum of Rs 20,000 1o
farmers cooperatives associations, NGOs
etc. '

Subsidy i 50% the cost of small hand/
animal-driven implements for individial
farmers

Maximum of Rs 30 lakhs LS
! ;

80% grant to meet the cost with g
maximum of Rs 18 lakhs for each district

Not exceeding [0% of the project cost to SDA.
25% of the cost of the praject with a

maximum of Rs 60.00 lakhs per district as
one-time grant -

GUIDELINES OF THE SCHEME

The scheme will be implemented through SD»

A’s to be identified by the Horticulture/Agriculiure

Departments of the concerned State Governments, For conducting techno-economic feasibility study

with benchmark survey an assistance of Rs 2.50 |

akh and for preparation of 4 Project for integrated

development of horticulture in the selected district. Rs 0.25 lakh is provided to concerned SDA/

consultant.

For increasing production and productivi
approach is suggested to take care of the seed/pl

base by improving productivity through

ty of horticultural crops integrated crop management
anting material requirement and to create production

adoption of improved production technologies including
Integrated Pest Management, [ntegrated Nutrient Management

assistance. the beneficiary organizationsf/individuals w
resources or from institutional sources. The beneficia
shall register the beneficiaries under area expansion and est

and area expansion, Besides the approved

ill raise the balance requirement from their own
ries shail be identified by the SDA. The SDA

ablishment of nurseries programme and

Imiegrated Progranmne for Developriient of Horticidiure in Tribal 1 Iilh: Areas

For [rrigation facilities, SDA will identify beneficiaries and help them to raise loans from
banks. The SDA shall register the beneficiaries under the component machinery and equipment and
recommend sanction of funds. The SDA shall also ensure that the power-driven implements purchased
with subsidy under this component are properly maintained with revenue earned from hiring ow the
implements to other needy farmers.

For evaluation. technology hiring. seminar, publicity etc.. a 1otal provision of Rs 30 lakhs has
been made for technology hiring. seminars. publicity. evaluation etc. This component shall be directiy
implemented by the Horticulture Division in Department of Agricufture and Cooperation. Government
of India. This Division will hire the services of necessary fechnieal personnel to provide technical
support to farmers. etc. and shall commission evaluation study on completion of the project. For
maplementing cost. SDAs shall be supported to-meet office expenses and other administrative and
contingent expenses etc. An assistance not el\;qeeding 10% efthe project cost depending on the needs
of the SDA is proposed to meet these expenses during the Plan period.

For an efficient on-farm handling of produce. need-based post-harvest facilities. such as.
collection, grading. packing. siorage_ on-farm processing eté. shall be created as cominon facility in
the selected districts under the control of the SDA: For this. 80%, grant shall be provided to meet cost
of these facilities under the proposed Integrated Programme for Development of Horticulwre in Tribal/

Hilty Areas.- The remaining"ziiﬁéu'ﬁﬁ"ifz:u{y'. waild be raised as lodn through banks by the SDA. “For

creation of alternative marketing system. although marketing of the produce is linked with TRIFED
and Directorate of Marketing and [nspection, vet it is essential to establish alternative marketing structure
which sustain incentive for quality and enhanced productivity. improving farmers incomes and
supporting the structure with improved technology and markets. [ this system, producers and retailers:
will be integrated, This integration will take place through nancial investment and patronage linked
allocation of returns as well as by improving the bargaining position of retailers and farmers. The SDA
shall oversee and monitor the progress of such sanctioned project. The need-based projects will cover

alt the gamut of horticultural development as the focus may vary from location to location. There
“might be items which are not visualized before the henchmark survey/techno-feasibility study is done.

" SELECTED STATE DESIGNATED AGENCIES (5DA)

As is envisaged under the approved scheme, the State Designated Agencies (SDAs) identified

by concemed Stafe Goveriiments for implementing the scheme in selected districts are: Lo
Adilabad District Rural Development Agency (DRDA). Adilabad {Andhra Pradesh)
(Andhra Pradesh)

Almora E Centre  for DéveIopmentm"Sludies_ Academy of Administration
Nainital(Uttaranchal} (Utiaranchal) ' '

Bastar - Bastar Horticulture Development Socigty, Bastar{ Chhattisgarh)
(Chhattisgarh)

Dahod/Panchmahal  N.M. Sadguru Water and Development Feundation. Dahod {Gujarat)
{Gujarat) -

release funds. For transfer Oflcchflology. the demonstrations and trainings shall be coordinated and : Ranchi Birsa Agricuiture University, Ranchi (Jharkhand)
organized by the SDA in consultation with scientists of SAUsA rishi Vigyan Kendras. etc. (Jharkhand}
334 335
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Keonjhar Agriculture Promotion and Investmem Corperation of Orissa Ltd.(APICOL.). Area expansion
(Orissa) Bhubaneswar (Orissa) a.  Fruit crops (mango - 400 ha/cashew— 400 ha.; . 97.00
DISTICT-WISE PROJECT SANCTIONED - . banana — 400 ha’citrus — 100 ha and sapota — 50 ha) - [350 ha
Except for the district of Keonjhar. based on the TFechno-economic Feasibility Studies, the . b vegetable crops - 180 ha 200
prejects with need-based programmes have been sanctioned for implementation (hl'u;lgh identified o Spices( chillies ~ 75 ha and turmeric — 10 ha) - 85 ha 3.00
SDAs. The district-wise project outlays sanctioned are: ’ d.  Floriculture —40 ha 14.00
' (Rupees in lakhs) , Total (111) B 125.00
Distriet Outlay sanctioned Funds released o D Transfer of technology ,
Adilabad 235.00 117.50 . i. Demonstration (Q.2 acre each)
Alimora 235.00 120.00 & Vegetable cultivation — 20 unit 2.00
e  Mixed floriculture - 20 unit . 3.00
Bastar 226.82 1341 70 Cultivatibn bfaromatic plants — 12 acres 3.00
Dahod/Panchmahat 14729 75.64 ®  Tnstallation of a distillation plant 2.00
Ranchij 22575 11537 S e snh_,ot;,;(,g,) , - . S 1000
Total 1069.86 539.92 ! it. Human resources development (faomers trainingi ' : -
Sy E : : s oo t ! it ' ’ {orientation of staff and video s}{ows) S ’ +.00
The component-wise detailed outlay and physical targets under each sanctioned project are T ' " Total (IV) : Co " 1000
given in Annexures LILIHLIV and V. - : lﬁigathn
CURRENT STATUS OF DISTRICT PROJECTS T T T (i) Open wells/infiltration wells/bore wells — 30 units. 6.00
The Central Sector Integrated Programme for Development of Horticulture in Tribal/Hilly Areas - 7 (i) Pump sets/oil engines — 30 units - ' ' - 240
Annexure (iit) Drip and sprinklers — 95 units 26.60
Project on Infegrated Horticulture Development in Adilabad District, o Total (V) ' o 3500 -
2000-2001 - Physical targers and financial implications . " Horticulture machinery and sprayers’ . ) Need-based 5.00°
Project cost On-farm handing facilities '
i (Rs, lakh) ) o+ i. Plasticcrates -800nos.. — ... .. __ . ___ 12
Techno-economic Feasibility Study and Project 2.50 . e o T 7Turrr'1=e;}c'polishing machines — 2 units 0.80
i Technology-economic Feasibility Study 0.25 ’ ifi. Turmeric graders — 2 units - 1.00
ii. Project Formulation " iv. Chillidriers —4 units . 2.00
Total (I} 275 ' v.  Plastic sheets and shade nets ) : 3.00
Establishment and maintenance of nurseries :
(a) Developmént of 12 nursery units at 3 farms. viz. 270 Total (V1) 10.00 -
Mudgal, Gudipet. Adilabad Implementation cost Need-based 20.00
(b) Infrastructure for strengthening of nurseries{irrigation 12.30 Alternative marketing system Need-based 325
source, preparation of pandals with shadenets, Evaluation, technology hiring, sentinar, publicity Need-based 5.00
power tillers, creation of vegetable pandal, implements/sprayer, ete.) including media support etc. (te be operated by DAC, Govt. of India )
Totaldil) 15.00 Grand totaf 235.00
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Annexure Il ~»2  Publication and distribution ot extension literature (need-based) 0.50
Component-wise detail of the financial proposal for Integrated Development of ' ' 3 Others (need-based) 0.40
Hoaritculture in Almora disgrict, 2001-02 "> Training in appropriate techniques o 3.00

(30 farmers @ Rs 1.000/tarmer; ]
> Exposure visits (400 farmers @ Rs 300/~ farmer) . 200

Component Praject cost
Total{1V) RIXE]
(Rs. lakhs) ——— ]
Irrigation ‘

Techno-economic study and project Facilities to F1Gs/farmers for adoption of in situ maisture

i. Technology-economic feasibility study 2.50 - conservation'methods/techniques in all the theee compact
i Project formulation 025 o .1 .areas for ¢reation of rain water harvesting and drip irrigation .
B system 42 Rs.10 lakhs.foreach compact area . . AU - 30,067
Total (I) 2.95 i . On-farm Handling Practices o ~ ’
Establishment and Maintenance of Nurseries B ,E?r,ﬁrc_zd'ucers (Jf‘OU[JS in all the three compact areas : N : )
of Horticulture Department and Private Nurseries (2 ha) oo e e ke o Rs 3 5-lakhs foreach block ’ 16350
. . : i Plastic crates Need-based
- Tarikhet Compact Area . ‘ 300 ii.  Creation of common pre-cooling
ii.  Lamgara Compacerrea : 3.00 ] - S facilities and storage .
i, Kapeot Compzllct Area ‘ 3.00 : <+ .-+ Alternative marketing system (25% of the cost of the
: - - —-system for 2 minimum cost of Rs 204 lakhs) ] Lo
Total(Il) ) 9.00 . . UC . i L. Tromsportation facilities including good roapwavs.. .- 36.00
Area expansion AR storage facilities and communication linkages % Rs 12
(in Tarikhet. Lamgara, Kapcot Compact Area) : ' C ' - lakh for each selected block :
- . PR or collection arading : s
a Fruit crops (125 ) 250 N Inpu}t, utility service center for collection. grading and {5.00
Storing { Rs 30 lakh each selected compact area
b, Vegetable crops (250 hay 25.0
e . Total(VI1I) 5100
c. ::;0{‘0'-'“:?0351; p?])’hlm}llﬁe ) 8.00 .Hc)rticgiltqfal machinery and equipment ’
ha any m* polyhouse : L
i Tarikhet Compact Area 1.25
Aromatic and medicinal plants { 16 ha) 2.00 : i Lamgara Compact Area ) o [.25
Total (111} — 0.0 Kapeot Comipact Area , | .{_)0
) f : . ASs0
Transfer of technology Total (VIN) -
_ Evaluation technology, hiring seminar, publicity- . 5.00
Establishment of Producers” Groups Facilitation  need-hased by DOAC
Cenlre.(l.)(.}FC) (@ Rs 10 lakhs for each compact area for carrying out Need«Bused p'r(;grumm'e
the activities as under: . . . . o
h . . i Formulation and strengthening of FIGs/PGs )
g S;Sg::n;lm:en}0"5“"“(“])“3(?10? o) (l}:g ii.  Commodity enlinking meets/workshops Rs 2 lakh in all
ual crops (1.3 ha 2 L .
) 1. Networking workshops
@ Fruits and other perennials (1.0 ha) . 0.30 iv.  Progress moritoring workshops etc. the Compact Areas
O Floriculture (1 ha) L.50 Implementation cost
O Demonstration site for irrigation 0.60 . (10% of the total praject cost) 123

thods/techni
meth chniques (1 ha) Grand total 235.0
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Annexure I1I

Integrated Programme for Development of Horticulture in Bastar District of
Chhattisgarh, 2000-2001.

Component Amount
(Rs, takhs)

Upgradation of nurseries
(3 Govt. nurseries at Badanji, Bademarenga, Kendagaon) 9.50
Expansion of area under horticulteral crops

a)  Area expansion under fruit crops (mango 80 ha, 1164
cashew 80 ha and banana 24 ha) @ 50% of actual cost

(b) Expansion of area under vegetable crops (tomato 60 ha, 21,00 .
cauliflower 40 ha, cabbage 40 ha, brinjal 30 ha and chilli
40 ha) @ Rs.1000/ha

{c) Expansion of area under root and tuber crops (potato 40 ha, 15.80
onion 50 ha, colocacia 24 ha and sweet potato 24 ha)

{d) Expansion of area under Baacdies (1,000 beneficiaries @ . 4.00
Rs 400/ beneficiary for materials to be distributed,
fruit plants vegetable seeds, planting material of root and
tuber crops, fertilizers etc.)

Sub-total (11) 5244

Transfer of technology ™~
a. Demonstrations

(i.} Fruit demonstration plots (0.5 ha) - mango 12, cashew 195
12 and banana 6 -

(ii.) Vegetable demonstrations (0.25 ha.) - tomato 30, 5.63
cauliflower 30, cabbage 30 brinjal 30 and chilli 30

(iit.} Root and tuber crops demionstrations (0.25 ha} - potato 3.23
30, onion 30, sweet potato § and colocacia 8§

b, Training-and-visit of farmers
8§00 farmers @ Rs 1000/ farmer)

€. Printing of literature and media publicity

Sub-total (I11) 18.96
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(Rs in lakhs)
Irrigation facilities ’
(a) Dugwells/tubewells/water pickups 18.00
(for 60 farmers at 50% of actual cost
but notmote than Rs 3000/un1t)
(b Pump sets 16.00
(200 pumpsets for lifting water from
nallahs, river etc at 50% of the cost but
not more than Rs 8,000/set)
(¢} Drip irrigation 142
.. (10 demonstrations of 0.5 ha at 50% of
- the cost but nat more than Rs 28,500/ha
. -Sub-total(lV) : 3542
. Horticulfural machmery and equnpment 2.50 C
250 sprayers!dusters @ Rs 1000/ umt) .
' “.;On farm handlmg facnlmes o .
~ (for four collection points at Bastar Lohandiguda,
B Tarapur area in Jagdalpur Tchstl and Kondagaon)
" (i). 4 Sheds (500 feet area) (@,80% of the cost 7.50
(Rs2,00 000."shed)
(ii.)" 2 LCV’s for collection of produce @ 80% of the ) 14.00
- cost(Rs 7.00 lakhs/vehicle) -
(iil.} 250 plastic crates @ Rs 200/crate 0.50
Sub-total (VD) 22.50

~.Alternative marketing system

(25% of the cost of the system for a minimum cost of Rs 2.40 crores) 60.00
Evaluation, technology hiring, seminars, meclla, etc. 5.00
Project 1mplementmg cost 20.00

Grand total (I to 1X) 226.82
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Annexure 1V e] Cultivation of vegetables— 100 nos. 3.75
Project Proposal of Integrated Horticiliure Development for Ranchi District, 2001- © Perrn]?n'e‘_mrnu!'slery lf'qr,_\{ggetqhh; Se:d“]»]ge_'jo units 6.00
2002—Physical targets and financial implications 9 Horiculture. 7 20.n0s{0.2 ha) ' 6.00
O Moedel Floriculture Centre - 1 no. S140*
Project cost ©  Demonstration on medicinal/aromatic plants —16. nos. ' 240
{Rs, fakh) e} Demt\)nslrrativf: dﬁi:}ti]]a[ion_ynit of IM'VIfiqcrluding 2.50
Project formation . C fumnace. pumpset and shade
i Fechnology-econqmic feasibility study 2.30 O Mushroom production unit — 10 nos. 1.50
1. Project formulation 023 2 Training and visit of farmers — 500 nos. : 5.00
Total (I) 275 o '[k’r(')'dl.'léirivon of literature ': T T : : 0.i5
Crop production : NS Total HI : 8170 i S
{(i.y Establishment of nursery . R - - krrigation e
(a) Establishment of one large nursery of 4 ha . 8.00 - e L .. Trrigation well — 30 nos Co 12.00 1
{b) Establishment of one smakl nursery for individual . L3¢ -» v il . Paimp séts with délivery pipes — 200 nos. o Sl 16.00 o «-ad o
beneficiary : LT iii,  Drip and sprinkler irrigﬂ[i(;n system — 25 units - 7.12
Sub-total (i) 950 et 0 Total vy ' 3512
Area expansion N Horticultural machinery and sprayers Need-based 200 -t
{a)  Fruitcrops (mango. aonla, lithei, geava and 2.00 - On-farm handling facilities ' B L N
Tamarind) — [0 ha ’ .o L. Construction of centre for grading, processing, 10.00 -
(b} Vegetables (g’i[i_éer and capeisum — 75 nos.: . 7.50 S ‘ - packing and-storage - 5 nos.
table pea — 73 nos.) e e T ii.  Construction of unconventional cool room in production 7.30
(c) Floriculture(shade nets with fabrication [0.00 . © v ' dentre — 5 nos. ot
work having extra layer of UV stabilized polyshest 7 R N L Total (V1Y T ]‘{5})_ TR
for gerbera cuitivation and plant propagation ) -20 nos. : -Impleme'n'tatiun cost : : - 2200 e
(d}  Mushroom (establishment of one spawn unit) 12.35 S Alternative marketing system (25% of the ' 17.50 5 -
Sub-total (i) 31.85 o costofthe marketsystem) =
Total (1) 41.35 - -+ Evaluation, technology hiring, seminar, publicity ) ]
Transfer of technology ‘ -+ including media support, etc. (to be operated by Need- based : 5.83
i.  Demonstration DAC, Govt. of India )
O Fruits- [0ha 3.00 Grand total ' 225.75
O Vegetables
247 343
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Activity wise break-up of outlays for Integrated Horticulture Development in Tribal/Hilly

areas-Dahod/Panchmalal district for the year 2001-02.

Anmexure V

Component

Physical targets

Rate of assistance

Total outlay

{Rs, Izkhs}
Crop production .
(i) Establishment of small nurseries 4 hain 4 villages Rs 1.5 lakivnursery 6.00
in Dahod of one hectare each
Area éxpnnsion
(i) Secasonal / annual crops 120 ha Rs 10.000/ha 12.00
{vegetables/roots/ tubers)
{ii) Fruits and perennials 200 ha Rs 20.000/ha 40.00
{iii} Floriculture roses. marigold 3+ 20 ha Rs 13000/ 4000/ha 7.30
{iv) Greenhouse of 500 sq.m One Rs 1.3 lakhs/unit. 1.50
iv S R .
Transfer of technology
(i} Seasonalannual: crops 13 ha Rs 3750/ 225
(vegetables. tubers) 0.25 ha
(ii) Fruits. and other perennials 20 ha . Rs 15.000/ 0.5 ha 6.00
{iii) Floriculture 3ha Rs 30.000/0.2 ha 4.50
(iv) Training and visits of farmers 300 farmers Rs 1500/farmer 4.50
Irrigation
(i) Wells 40 units Rs 30.000/unit 12.00
(iiy Pump sets 100 units Rs 8,000/unit 8.00
{11y Drip Trrigation 30 ha Rs 28,500/ha - 8§50..
On-farm handling, collection, storage 3 Centers Rs 6 lakh/unit 18.00
and transportation
Project preparation cost RS 0.25 lakh 023
Techno-economic feasibility study Rs 2.5 takh 2.50
Total cost of the Project 136.40
Implementation cost 8% 10.89
Grand total 147.29
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was sanctioned by Standing Finance Committee of Department of Agriculture and Coeperation,
Government of India  for mlplementatlon during Ninth Phn with an outlay of Rs 14,50 crores in 6
selected districts.

Salient features and present status of district projects sanctioned with the approvat of Project
Approval Committee are: .

Adilabad (Andhra Pradesh),

Adilabad is the northern most district of Andhra Pradesh. The district has a total area of 16,126
km® covering t.748 rural settlements and 11 urban settlements spread over 32 mandals. The earth
surface is rugged, uneven and much undulating. The climate is characterized by hot summer and
generally dry except during south-cast monsoon. The average annual rainfall in the district is 1,044
mm which is more than the state average. The district is traversed by a number of major rivers like
Godavari, Penuganga, Wardha and Pranahita besides minor rivers, Kadam and Pedavagu. The
utilization of surface water in the district is the least due to fack of irrigation sources. The soils in the
district are predominantly black cotton followed by chalka. sandy loams and red loams. The black
soils constitute 72% chalka and red loams 19%. The total groundwater potential is 2.13 hecto meters

while the annual draft is only 0.10 lakh hecto meters. Canals, tanks. tubewells and borewells constitute

major source of irrigation.

District Rural Deveiopmem Aulhonty(DRDA) is the State Dcsnonated Auency(SDA) to

implement the project in Adilabad district. Theneed-based project on the basis of gaps identified in. .- .-

the Benchmark Survey was approved by the Project Approval Committee (PAC) in its meetm;, held on
19 May 2001 at a project cost of Rs 235 lakhs,

The District-level Horticulture Coordination Commiuee under the Chairmanship of District
Collector with Project Director, DRDA, as a convenor has been constituted for overseeing the
implementation and to take necessary policy measures for smooth implementation of the project. ATMA
Society will monitor the implementation of the project components at mandal and village levels.
Horticulture Consultants and Social Mobilizers are to be hired. In view of the predominance of black
cotton soils and its tendency of compaction during summer, irrigation support during lean monsoon
period is important. The irrigation development is being integrated with the on-going development
programmes as well as externally aided projects in the district. Participation of commercial banks for
irrigation development for tapping groundwater form crucial component. The Horticulture Development
Society, and mandal level and village level Horticultural Cooperative Societies are ¢xpected to federate

‘the marketing compenent. Till the marketing system is streamlined, Raythu bazars at Adilabad, Nirmal -

and Mancherial would be strengthened by providing ceoling chambers.
Almora (Uttaranchal),

Almora district in Kumaon region is situated in northern part of Uttaranchal. The total
geographical area of the district is 3,698.3 km?® The district has development blocks with headquarters
at Almora. About 92% of its population hails from rural areas and 8% live in urban areas. Based on the
zaps identified through the benchmark survey in technology adoption, imput support. infrastructure,
marketing, etc. the project formulated by the SDA was approved by PAC and finally sanctioned with
an outiay of Rs 235 lakhs for 2001-02. The project is being implemented in 34 villages in 3 compact
areas of Tarikhet, Lamgara and Kapkot.

For transfer of technology, 3 Producer Groups™ Facilitation Centres (PGFC) will demonstrate
technologies for cultivation, polyhouse nursery raising, rainwater harvesting, drip irrigation, post-
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harvest management and organic farming. Pumpsets. drip irrigation and rainwater-harvesting tanks
are proposed for organizing irrigation facilities in the selected compacs area. For on-farm handling of
the produce. collection. grading and sorting centres are also being set up in collaboration of NDDB,
To overcome the problem of transport of produce from orchard/fields to road head. Reapway Trolleys
are proposed.

The strategy for implementation of the project include capacity building activities at farmers”
level and formation and strengthening of Producers’ Groups. For ensuring participation of target
group farmers. Producer Groups at village level will be set up. The PGs could be both tormal and
informal in nature. These groups once in command of the development process will also help easy
exist for the project authority without impairing flexibility of the project. To ensure that benefits of the
project inputs reach large farmers community assistance would be provided through PGs formed in
each village under the project command area. The SDA would function as a catalyst for formation of’
these groups and provide necessary support. Common facilities/infrastructure will be created in close
association with the FIG's and the operation and maintenance will also be their responsibility.

For making the project successful. Government of Uttaranchal, has issued an order that the
experienced work force available in Department of Horticulture is utilized under the project and all

the targets and activities of the project will also be considered as targets and acfivities of the Horticfilfare” -

Department in the project area in addition to their own responsibtlity. District-level Project Menitoring
Committees have been formed for Almora and Bageshwar districts to assess and monitor prmect activities
time-to-time.

The SDA has taken up initiative for formation of PGs at village/cluster level. A total of 53
Farmers’ Self-Help Groups calted “DAGRI™ groups have been formed. The DAGRI is a word derived
from the Kumaon dialect which represents Group of Friends who works together for a developmental
cause. For formation of the DAGRI Group, a panticipatory appraach has been adopted,

Project-orientation Workshop was organized on 7 and § September 2001 at Hawalbagh for
officers and staff associated with the project. In this workshop, Work Plan for implementation of
project activities for the next 3 months were drawn up. Vegetable seed requirement at village level was
assessed. Similarly, for capacity bm]dmg 4 demonstranon/trammg programmes were organized at
villages Bhairyur and Shama in Kapkot Compact Area and at villages Toli and Chautara in Lamgara
block wherein practical training was provided for making organic composts, viz. biodynamic compost,
cow pet pit, vermiculture and liquid compost.

Bastar (Chhattisgarh)

Bastar district of Jharkhand has 14 development blacks. The area of the district is 8755.79
km?. The population of the district is 11.09 lakhs and 90% live in rural areas, More than 80% people
residing in the district are tribals, 60-70% of them falling below the poverty line. The climate is sub-
humid with hot summers and cool winters, The temperature ranges from 30.6 °C in January to 41,1 °C
in May at maximum level and 4.4 "C in December-fanuary to 19.4 °C in July, Average rainfall is
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1296.6 mm. Maore than 90% of rainfall is received from June to September. The important horticultural
crops are tomato, sweet potato, brinjal, potato, okra, colocacia . mango, etc. In Bastar, fruits and
vegetables are brought to the *“*Haatt Bazaars™ in small quantities by the farmers for selling.

The State Gowvt. has identified Baster Horticulture Development Society. Jagdalpur, as the State
Designated Agency(SDA} to implement the scheme in Bastar district. The Conunissioner, Bastar
Division, is the Chairman of the Society. The project for Integrated Development of Horticulture in
Bastar district has been sanctioned with an outlay of Rs 236.82 lakhs for 2001-2002. More than 80%
of the population in the district are tribals. Besides increasing area expansion in the fields, the project

o envisages expansion of area under Baaddis also. Villages under various blocks have been identified
- . for.expansion of area under ditferent crops:

Crop Block Villnges

Bajawand, Tarapur and Taliagaon
Kadkodi, Karanji and Bolbola

Man g0 7 ~ Bakawand,
Kasndagaon

. Cashew . Bakawand ] Badedevra, Karpawand and Tarawand
' Darbha Naganer, Lendra and Gadamguda
‘Banana v - -0 |- - -Lohandiguda- -| «Kumhil, Chandanpur-and Takdaguda - -
Vegetables, potato. - :Lohandiguda Taragaon. Mandar, Alnar
and onion - - Bakawand .| Tarapur, Taliagaon, Talnar
Tokapal Tekmeta, Deorgaon, Karanji
Bastar Bhatapal, Bharabale, Bharni
Kondaann Samjalpur, Kusma and Bhadanar
Root and tuber crops D:irbhq Keshapur, Chimgpal
Bastar : Bahanpur and Bale Kaiapal

. It is proposed to set up 4 collection points at Bastar. Lohandiguda, Tarapur area in Jagdalpur
Tehsil, Kondagaon and Narainpur. Atall these collection points, facilities like sheds, LC Vs and plastic
crates shall be provideed.

Ranchi (Jharkhand)

Rancht district in Jharkhand has an area of 7,593 km®. The district is characterized by undulating wavy
topography as it is part of Chotanagpur plateau. The district of Ranchi comprises lower Chotanagpur
plateau and Ranci plateau. Soils of Ranchi are generally characterized as uplands, medium land and
lowland. The uplands are red brownish-red in colour, light textured. well-drained acidic in reaction.
Medium lands are yellowish in colour, light to medium textured and moderately acidic and the low
fands are greyish in colour, heavy textured, neutral to soil reaction and poorly drained. The plateau is
characterized by uneven topography and steep slopes. The average rainfall of the district is 1,500 mm
of which 80% precipitate during June - September during the south- west monsoon and rest about 18%
precipitate during retreating of south-west monsoon and summer rains. Onset of monsoon normally
begins from June and continues up to September and when south- west monsoon recedes.
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The area under fruits is about 2,900 ha and under vegetables including potato 11,584 ha. Jackfruit:
papaya, guava and mango are widely cultivated in Ranchi as soil and climate are congenial for their
production. Litchi is also choice fruit. Litchi has been established in areas where regular irrigation
and proper fencing has been ensured. Custard-apples grows better in-situ near by home steds or in the
forestwith least effort, Green peas, frenchbean, cauliftower, cabbage, capsicum and tomato are principle
vegetable crops grown in the district. Besides, rose, commercial cultivation of marigold. gladiolus,
gerbera, aster and chrysanthemum also been taken up.

About I] commercial banks are operating in Ranchi district. Bank of India is the lead hank.
Besides, there are land development banks. About 40 registered/ unregistered fruit, vegetable growers’
societies are functioning in the vegetable-growing areas of the district and 23 NGO's are also working
in the district. The Chotanagpur Cooperative Vegetable Marketing Federation Limited (VEGFED)and
different fruits and vegetables growers societies have been formed but they are not able to compete
with middleman and vegetable traders. There are 7 coid storages in Ranchi where potato, tamarind and
mahua are stored. There is no precedence of storage of vegetables to overcome the situation of ghut
during main season.

The State Government has identified Birsa Agriculture University, Kanke, as the State

Designa}ted University to impiement the scheme in the district. The project with a ml'al‘ql;lr}lpy;of;.Rs .
" 235 lakhs for 2001-2002 has been sanétioned incorporating companents identified as gaps through the

Techno-Economic Feasibility Study.
Dahod/Panchmahal {Gujarat)

Dahod district in Gujarat has 9 talukas and 997 villages about 91.87% of the total population
of the district live in rural areas, 71 36% of the population being Scheduled Tribes. The average rainfalt
varies from 800 to 1000 mm. The long dry spells and erratic nature of rainfall result in frequent

drought. The soils are medium black with shallow depth and fertile in nature, However, unculating '

terrain and intense rainfall cause severe soil erosion. The area covered under irrigation is 9.14%. The
main source of irrigation are wells, irrigation tanks and lift irrigation. The lift irrigation has remained
the most secured source of water as most of the wells are shallow. The medium irrigation schemes
such as Vankleshwar dam in D, Bariya, Urariya dam in Linkheda, Machan dam in Jhalod talukas

contribute to canal irrigation. Rivers constitute the major source of surface water apart from tanks.

Drip and sprinkler irrigation are most feasible when it comes to dryland horticulture.

At present, the area under fruit crops is 550 ha, producing 3,245 tonnes. The area under
vegetables is 935 ha, with a production of 19,800 tonnes. The area under spicesis 1,170 ha, with a total
production of 9,020 tonnes. There are about 13 growth centres in the district with marketyards. The

- major vegetable markets centres are Dahod and Limdi. 97.98% of the villages are connected with all

weather roads. The Techno-Economic Feasibility Study has brought out that borticutture is the first
generation crop it the region and fanmers are not aware of appropriate technologies involved in
cultivation, nurturing and other essential input management services.

Thie State Govt. has identified N.M. Sadguru Water and Develr)pment'Fpundation, Datied as
the State Designated Agency (SDA)to implement the scheme in Dahod/Panéhmahal districts of Gujarat.
The project prepared for implementation during 2001-2002 was considered in the meeting of the Project
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Approval Committee on 5.9.2001, The project with an outlay of Rs 147.04 lakhs has been sanctioned
for implementation in the district. The prdject is proposed 1o be implemented in 63 vitlages of 8 blocks,
the details are given,

Block ‘ Village
Dahod ' Rozam, Jekot, Kharedi and Bawka
Garbada 7 . ) Matwa, Aambli. Chandavad, Bharsada, Vadva. Panddi, Vijaghad and
© | Abhalod :
Limkheda Kheriya, Katholiya, Degavada. Pipli, Waghnala, Ran_dhjlkpur,_DhadheIa,
: Sakriya, Chunddi, Malekpur, Dabhada. Hirzpur, Vanjariva, Singvad,
- : Chaparvad and Dhabudi
Morvahadaf” Vandeli and Khudra ]
Dhanpur - o "Khokhara, Kundavada, Simamoi, Vakasiya. Pipodra. Bhorva. Pipeto and
: ‘ ' | ‘Chorbariya - -
Bariya- "~ - " . 4 Antela, Rama, Kaliyagota, Rebari, Juna Bariya, Meghamuvadi and . .
Gunamuvadi
Jhalod . Dungri, Vankol, Kadval, Vansiya, Kunda, Dhalsim.al. Nenki, Dungra,” .
o Moi;kaliya, Sutharvasa, Mundha, Chakisna, Pipaliya and Thala, Jetpur
Ghoghamba -~ : | Ruparel, Kﬁah‘patla and'Sajora.. ... .- S - At
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HUMAN RESOURCE DEVELOPMENT IN HORTICULTURE
Jose C. Samuel* and H.P. Singhy**

Horriculture has emerged as a Key sector in agriculture, which is highly technology-driven

coupled with hi-tech interventions. For meeting the growing detmands of this sector, it is necessary
to have skilled manpower at different levels, Moreover, the acquired skills require to be updated
periodically. In the expanded scenario of horticultural development during the Eighth Plan, the acute
shortage of trained manpower was a serious constraint, Horticultural production technology witnessed
the introduction of hi-tech measures like microirrigation, protected cultivation, micropropagation. etc.
Moreover, in the scenario of limited availability of natural resources like land and water, the focus
would be on precision farming for dertving maximum returns per unit area. Organic faning is another
area receiving attention globally. In order to face the challenges ot rapid development in horticulture
sector it would be necessary to generate adequate number of trained manpower.

LIMITATIONS OF EXISTING TRAINING PROGRAMMES FOR HORTICULTURE

A number of agricultural universities and training institutions in the country are turning out a
large number of graduates with specialization in horticulture (Tablel}.

Table 1, Available infrastructure Jor HRD in horticufture

Organization No.
State Agricultural Universities (w hich offer couror 26
cutriculum at graduate/PG level on herticulture)
ICAR Crop/Commodity institutes/National Research 15
Centres (NRCs)
All India Coordinated Research Projects (AICRPs) 14

T WALER
B ol

ng air laying of fig
* Deputy Commissioner (SWC-E)
** Horticulture Commissiener, Ministry of Agriculture. New Dethi 110001

Trainees perforn
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The courses offered by these institutions tend to be theoretical with very little practical input.
The students receive little or no hands-on experience. Nor are they trained adequately in the management
aspects of horticultural gardens and farms, thus becoming little attractive to employers who look for
people trained in the practical aspects of hoticulture capable of performing supervisory and managerial
functions. Horticulture is now turning into a high'technotogy activity. The gardeners or the malis who
actually work in the fields have also to be trained in the advanced methods of cultivation and use of
various technically superior and efficient equipments and implements,

The present courses being offered 1o the gardeners are not onty numerically few but also highly
inadequate content-wise. Consequently, age-old practices continue to be adopted. resulting in low
productivity.

The estimated requirement of different categories of skilled manpower in horticulture sector
was reported by Pandit Sunderial Sharma. Central lusitute of Vocational Education. Bhopal in 1996
(Table 2).

- Yable 2. Requirement of skilled manpower for horticulture

Crop/area : L ~Increase in Additional
area (ha) manpower _
e N C " required ("0G6) i
Fruits .00 25.00
Vegetables ] oso 50.00
Plantation crops o 0.50 15.00
Spice crops T i 0.08 - 8.00
Medicianat and aromatic plants 1.00*
Plant/seed production 5.00
Nursery management 10.0¢
Tissue culture 100 m. plants 100
5.00*
Floriculture .50
Landscaping 2.00
Post-harvest handling 1.00
and Marketing
Fruit and vegetable L.00
[reservation
Mushroom cultivation 30,000 tormes 2.00
Total : . 127.50
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Presently, there is a wide gap
between the demand for trained
managers and supervisors as also malis.
and their supply. This gap is only likely
to widen as horticulture progresses at a
pace faster rate than hitherto. [ the initial
push given in the Eighth Plan by way
of larger outlays is to help horticulture
tzke off, in a big way and realize its full
potential then the aforesaid gap needs to
be bridged.

SCHEME ON HRD IN
HORTICULTURE

Institutes where HRD programme being implemented during Ninth Plan
Supervisor’s iraining
O Acharya N.G. Ranga Agricultural University, Hyderabad, Andhra Pradesh
O Dr, Y.S. Parmar University of Horticulture and Forestry, Solan, Himachal Pradesh ,
O Indian Institute of Horticultural Research, Bangalore, Kamataka
O Mahatma Phule Krishi Vishva Vidyalaya, Rahauri, Maharashtra
O Birsa Agricultural University, Ranchi, Bihar
O N.D. University of Agriculture and Technology. Faizabad, U.P.
O

Krishi Vigyan Kendra, Chamoli, Jaipur, Rajasthan

Keeping in view the urgent need
to fill the gap on the availability of
trained manpower in the horticulture
sector. a Central Sector Scheme on
Human Resource Development in
Horticulture was launched in the
Department of Agriculture and
Coaperation (DAC) during the Ninth
Plan {with effect from 1999-2000) at an L o
outlay of Rs 5.00 crores. The scheme _’;4*,;;. o~ g NG .
mainly aims at promoling the rapid Shearing nperation at N.G. Rnngn,{grirnl'mmfUm'l'er!i!_r.Hydcrﬂbnd

growth of horticulture by b:j_dging the gap of knowledge and skill both managerial and technolocal by
training people to become entrepreneurs or self-employed in the horticuliure sector and to create skills
for employability in herticultural units/farms and upgrade the knowledge of departmental staff in the
field of horticulture. Therefore, emphasis has been laid for more of hands-on training rather than
theory classes.

The scheme has 4 components. They are:

o Training of supcrvisors
Training on harvesting of banana at Mahatma Phule Krishi Vishwa Vidyaluya, Pune
o) Training of gardeners . . . . . - P
: The details of assistance being provided for conducting training programme to supervisors and

O Training of entrepreneurs entrcprencurs are given in Table 3.

O Training of departmental stafl. 2. Enterpreneurs’ training
Supervisors’ and Entrepreneurs’ Training o © Dr, Y.S. Parmar University of Horticulture and Forestry, Solan, Himachal Pradesh

The training programme for the supervisors and entrepreneurs is being organized through selecied : O Indian Institute of Horticultural Research, Bangalore, Kamataka
SAUS/ICAR institutes. Presentl i idendi sanizi ini

: ; ently, 7 Instinutes have been identified for organizing the training programme O Mahatma Phule Krishi Vishva Viyalaya, Rahauri, Mzharashtca
for supervisors and 3 Institutes for entreprencurs.
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Table 3. Derails of assistance (o institutes argamizing supervisors’ and entrepreneirs’
training courses

Activity Amount
(Rs.)
Stipend for 25 trainces @ Rs 1000/ month for 12 months 3.00.000
Course material to trainees @ Rs 500/trainee 12.500
Support for infrastructural development (one time for the entire
project duration} o
Addition/alteration of hostel 3.00,000
Addition/alteration of classroom 2.00.000
Setting up of preenhouse 2.00.000
Drip irrigation 1.00,000
Tools and intplements £.00.000
Audio Visual Aids 1.00,000
Total 10,00,000
Operational support 1o institute .
Suppon for temporary staff o ) l.50.660 .
Honorarium for guest lecturers 1.00.000
Printing of training material 50,000
Advertising ete. 50,000
Transport hiring, TA/DA. contingencies 1.25,000
Contingencies 25.000
Total . £,00,000
Grand total 18,12,500

Gardeners’ Training

o .The Gardeners” training will be drganized through Krishi Vigyan Kendras, SAUs, ICAR
Institutions and NGOs of repute. Presently, the following 6 institutes have been iderititied for conducting
training courses for pardeners

©  Ramakrishna Mission, Divyayan Krishi Vigyan Kendra, Ranchi. Bihar
Punjab Rao Deshmukh Krishi Vidyapeeth, Akola, Maharashtra
Rajendra Agricultural University, Samasthipur, Bihar

Agri-Horti Society. Public Gardens, Hyderabad, Andhra Pradesh
Punjab Agricultural University. Ludhiyana

C 0 0 0 O

Krishi Vigyan Kendra. Ujwa, NHRDF, Deihi.
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The minimum qualification for supervisors and entrepreneurs for attending training programme
would be Higher Secondary and for gardeners. Class-VI1 (Middle) standard. An indicative course
structure for different training programmes at supervisory level as well as gardeners’ level has been
worked out by a Committee under the Chaimnanship of Deputy Director General (Extension), ICAR.
The details of assistance available for conducting gardeners’ training are given in Table 4. ‘

The training institutions have been given the option to draw up the course details within this
structure in consultation with the DAC. The main thrust of the scheme will, however, be 1o provide

hands on practical training to the participants.

]
i) Iy

Training of supervisors en tree pruning in apple orchard at YSPUAF, Solan

A Project Approval Committee constituted in the DAC under the Chairmanship of Horticulture
Commissioner scoutinized the project proposals received from various institutes for imparting
Supervisory level, Entreprencur level and Gardener level training. The States which already have a
strong horticultural production base and having institutional set up for training in horticulture have
been included in the Scheme for organizing the training programmes in horticulture. Supervisors®
training ar'e being held in six SAUs while Gardeners’ training are being held in five institutes. All the
States and UTs have been covered for providing in-service training of horticultural staff.
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Tuble 4. Details of assistance 1o institutes organizing gardeners *training course

Ac.tivity Amount
(Rs)
Stipend for 25 trainees @ Rs 800/month for 12 months 2.,40,000
Course Material to trainees @ Rs 250/trainee . 12.500
Suppoert for infrastructural development (one time for the entire
project duration)

. Addition/alteration of hostel 2,00,000

!; Addition/alteration of class room 1.00,000

; Supply of equipment for gardening " 1,00,000
Audio Vosual Aids 100,000
Nursery establishment ’ t,00,000
Total 6,00,000
Operational support to institute

t Support for temporary staff 75,000

v Honorariu‘ng for guiest lecturers ' 56.000 j

Printing of training material 25,000
Advertising etc. 25,000
Transport hiring, TA/DA 62,000
Contingencies 12,000
Total 5,00,000
Grand total o 13,52,500

The institutions identified for training have the basic infrastructural facilities like classrooms
staff, hostel facilities, etc. Having regard to this fact, the training institutions will be provided assistance,
for strengthening their infrastructure for conducting the training programmes undeér the scieme. Based
on ‘t_he willingness of the participating institutions, proposals witl be invited d};;ctiy from these
ms.trtutions. Funds to the tune of Rs 18 lakhs for supervisory level training and Rs 13 1akhs for gardeners’
training 13 released to them after getting the Memorandum of Understanding.

; The courses is of one-year duration for supervisors and of 6 months for gardeners and of 3
months for entrepreneurs. In order to attract the candidates and more impérianﬂ)) retain them and
prevent their dropout, a monthly stipend is being provided to them in the form of boarding #nd lodging
cha.rg',cs' inthe Institute concerned. The courses is residential, At the end of the training, supervisors are
awafded a Diploma in Horticulture and Gardeners and Entrepreneurs a Certificale of Training in
horticultire. Inall, 25 supervisors, 50 gardeners and 20 entrepreneurs can be trained in each participating

msntunop annu'filly. These traine_d people emerge as potantial candidates for employment by the firms
engaged in horticultural development.
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Training of Departmental Stafl

Under the Scheme, about 1 5-20 hi-service personnet can be trained in the local institutes annually
by the State Departments ot Horticulture/Agriculture. For training of trainers and in-service personnel,
each state has to maintain a panel of candidates. The candidates would be nominated for training based

- on the training programme which are announced by the Training Institutes. Candidates, particularly

s

trainers who are required to train others could be deputed for training abroad also, to limited extent, for
which assitance would be made available for meeting the travel cost and course fee. The State
Departments of Horticulture/ Agriculture concerned would function as the nodal depariment tor this
purpose. Funds are being made available to the State Horticulture/ Agriculture Departments for meeting,
the expenses of the departinental candidates based on their specific proposal, :

If the state wants to organize specialized training courses on horticulture related subjects,
assistance-will be provided for the same to the Institutes concemed directly based on the recommendation . .
of the state (s). Concerned Such training would gencrally be of short duration of 7-10 days for 20 1025 .
participants. - : L

Current Status .. .
*.The summary details of the progress achieved by various Institutes in organizing the training

... programmes for supervisors, entrepreneurs and gardeners are given below :

Type of Target Achievément Courses i;n 7
training No. of (No. of progress
courses) courses)
Supervisors 13 15 8
Enterpreneurs 5 4 1
Gardeners ‘22 10 12

So far, 411 people have been trained (123 supervisors, 46 entrepreneurs and 242 gardeners).
The training programme for Departmental Staff has been availed by the State Governments of Haryana,
Kerala, Maharashtra, Meghalaya, Mizoram, Nagaland, Orissa, Rajasthan, Sikkim and Uttar Pradesh.
The performance of the Shceme ‘was réviewed in a Natidiial Workshop held at Hyderabad on 7-8 .-
September, 2001. The major recommendations of the workshop are:

O - HRD scheme has been well received. It needs to be extended to other States.

O Trained personnel should find prefé;ence in employment in State Departments.

Q Trained people should get preference in sanction of NHB and other institutional
assistance. )

Q There is a need to keep track of the trained personnel.

O There is a need to conduet aptitude test for admission to various training programumes.

Q Trainees should be exposed to all aspects of horticultural development for building
their confidence.
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CONCLUSION

With the launching of the Central Sector Scheme on Human Resource Developmeiit in
Horticulture with effeet from the year 1999-2000, a beginning has been made to bridge the gap between
the requirement and availability oftrained manpower in horticulture sector. particularly at the supervisory
and gardener’s level. The programme could be considered only as a pilot project wherein 6 institutes
are offering courses for horticultural supervisors and 5 institutes for gardeners. The available programme
will be able to generate about 150 supervisors and 250 gardeners per year, which would be covering
hardly a fringe of the manpower requirement. However, dEpcnding upon the sucess of the programmet
the Scheme could be enlarged to cover more institutes during the Tenth Plan.
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PROCEEDINGS OF NATIONAL HORTICULTURE
CONFERENCE, 2001 HELD AT SCOPE BUILDING, CGO
“COMPLEX, NEW DELHI ON 16-17TH NOVEMBER, 2001

In order to review the performance and. to deliberate upon the emerging issues for -

shaping the horticulture development programmes in Tenth Plan, a two-day National Horticulture.

Conference-2001. was organised by the Deptt. of Agriculture & Cooperation at New Delhi on-16th & - .
17th November, 2001. The Conference was attended by about 200 delegates comprising Secretaries/ . -

Directors of State Govis. Directors of ICAR institutes. representatives from various Departments/

Central Ministries, State Agriculiural Universities and others concerned with the development of

horticutture in the country. . :

Hon’ble Secretary (A&C), Shri J.N.L. Srivastava set the tone of the deliberations by inaugurating -

the conferernce. He mentioned that the Working Group on Horticulture for the Tenth Plan has submitted

its report-which-was-also presented to the Steering Committee in Planning Commission and was well- - -

appreciated. He also expressed great satisfaction that most of the issues relating to the development of

horticulture in the country have been included in the agenda of the Conference. He desired that issues - -

relating to credit and risk management should also be addressed. He further emphasised that the
horticulture has to play a leading rote in the emerging scenario to achieve the growth rate of 4% in the
agriculture sector. which could be achieved only if horticulture sector achieves a growth rate of 6-7%
per year. He informed about various reforms being introduced by the Deptt. of Agri. & Coopn. including
several Bills passed in the last session of Parliament,

Looking back to the past investments in horticulture, he said that these investments have been
rewarding in terms of increased production and productivity of horticulture crops. He further stated
that many issues still require to be addressed for sustainable development of horticulture, particularly
end-to-end approach, production of quality planting material, production management system, careful
handling of produce and eﬁ'lci'ent marketing. He expressed his satisfaction with various programmes
taken up by the Department. of Agriculture & Cooperation for hortictlture development and said that
in many of the programmes targets have already been achicved. On the approach for the Tenth Plan, he
emphasised convergence and synergy of programmes ot various departments to achieve targeted goals.
He impressed upon the participants on the need for forming crop commodity associations and self-
help group of farming for meeting emerging needs of horticulture development in the scenario of
higher competition in liberalized economy. '

Shri Hemendra Kumar, Spl. Secretary (A&C), Department of Agriculture & Cooperation gave
an account of progress made i the preceding year in various programmes of horticulture. He stressed
the importance of horticulture in the agrarian-economy of the country with its contribution of more
than 25% to agricultural GDP just from 8.5% of area. He informed that during the year, Technology
Mission on horticulture for North Eastern region has been launched and its impact is becoming visible
in the region. He also said that human resource development programme initiated by the Department
in bringing in employment opportunities and creating availability of trained manpower has been
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successful in bridging the pap in skilled personnel in this field. With respect to development of
infrastructure, he expressed his satisfaction on the programme initiated by the National Horticulture
Board, especially with respect to Credit-linked Subsidy Scheme for creation of cold storage.

Addressing the august gathering, Special Secretary (A&C} stated that varying agro-climatic
conditions and diversity of crops provide ample opportunities for growing large number of horticultural
crops and the country had competitive advantage in many of the crops. The important issue is to
harness the potential through systematic development addressing all the issues in the chain, He opined
that recommendation of Working Group on Horticulture would help in getting maximum financial
support for this sector in the Tenth Plan.

Welcoming the Chief Guest and other delegates, Horticulture Commissioner. Dr H.P. Singh
gave a brief account of the horticulture sector including FAO-assisted programme being implemented
by the Department. He also highlighted the past achievements and identified future challenges and
expressed his confidence that honticulture would play a pivoted role in improving the quality of life of
agrarian population of the country by harmnessing the existing potential of horticuliure. He also emphasised
upon the need for adopting a mission approach in a partnership mode to address all the links in the
chain of development.

The Session covering the presentation on National Issues was chaired by Shri Hemendra Kumar,
Special Secretary (A&C), DAC. The issues deliberated upon during the session included Agri Export
Zones, policy reform of Horticultare dévelopmeént, FAQ perspective for hofticulture developmént in
India and research support for meeting the clients’ needs in emerging scenario of horticulture
development in India. The resource speakers gave presentations covering these aspects. The approach
for promoting export through Agri Export Zones was appreciated, particularly since it provides for
convergence and partnership which is essential for promoting horticulture exports. However, it was
felt that there should be identification of core sector in a manner so as to address the policies at the
national level. Various policy issues which are impediments for development of horticulture was spelled
by Shri J.P. Negi, MD, NHB. States were requested to look into the matter as many of the policies
needed reforms. A request was also made for amendments in excise and forest laws in a manner that
they accelerate development of horticulture rather than becoming impediments. Research support on
ICAR System was presented by Dr. G. Kallo, Dy. Director General (Hort.,), ICAR. During the
discussions, it was emphasized that for research potlicies re-orientation s needed to meet the needs of
clients in emerging scenario. There is a need to have feedback mechanism so :hat research programmes
are oriented to have the satisfaction of the clients.

The experiences of horticulture development in Tamil Nadu, UP and Maharashtra were presented
by Sh. 8.K. Chaudhary, Commissioner (Hort.), Chennai, Shri M.M. Sinha, Director (Hort.), Lucknow,
Shri Shivaji Rao Deshmukh, Secretary (Agriculture), Mumbai respectively. Experience in diversification
in agriculture in UP was presented by Shri Mahender Singh. The presentations clearly indicated that
there is overall awareness for the development of horticulture in the states wherein central interventions
have played a very crucial role. However, the institutional support system for the horticulture in many
of the states is weak and needs to be strengthened. It was also very clear that potential of horticulture
has not yet been fully hamessed, as immense opportunities for its development exist through systematic
approach. Thrust on the horticulture identified by the Tamil Nadu Government especially with respect
to wasteleand development and integration efforts were well appreciated. Shri 5.5. Melta, Salem in
his presentations regarding his experjences as a farmer highlighted how Amla, which was not known
in Tamil Nadu a decade ago, has become important, especially in degraded sedic soils. He emphasised
upon the role of Government to function as a facilitator in research and development to supplement the
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efforts being made by farmers. Technical infusion backed by infrastructure and credit support shall
play a very curcial role. He aiso said that although many of the farmers are getting very good price for
Amla in the state, because awareness about its usefulness has been created. a group of farmers is ready
for sale of Amla at 1/3rd of existing market price. as the venture will still be economical. He emphasised
upon creation of more awareness regarding usefulness of Amla for increasing its demand so that more
cultivation can be takén up.

Integrated development of apple was presented by.Dr R.P. Awasthi, Vice Chancellor, Dr Y.S.
Parmar University of Horticulture & Forestry, Solan. Strategies for the development of mango was
presented by Dr. SN. Pandey, Project Coordinator (Fruits). Lucknow. and Approaches for the
Devetopment of Litchi to meet the Domestic and Export Needs was presented by Shri 1.5, Kanwar,
Professor in Horticulture, Punjab Agricultural University, Ludhiana. Paper on Processing of Horticulture -
produce was presented by Mrs. Vibha Puri Das. 1.5, Ministry of Food Processing Industries. Paper on
fntegrated Development of Onion was presented by Dr K.E. Lawande, Director, NRC on Onion &
Garlic. Pune. All these presenmnons called for integrated appmdch for the development starting from

 the quallty planting material till the - produce reaches the consumers The resource speakers also identified

cenain policy issues which are required to be addressed besides the researchable and developmental
strategies. Quality of the produce was one of the important aspects impressed upon by all the speakers.
During diseussions, it was pointed out that many of the States purchase the planting material through
tender, which has been detrimental to the quality of the planting material. ARter deliberations, it was

' decided thatfor the procurement of ptanting. material, firstthere should be technical evaluation'of the

bid and then the financial tenders be calted for. This process would eliminate supply of spurious quahty ‘
of plants . . . B

Other topical i{élles presénted 'in> the conference included cool chain management, WTQO issues,
marketinig of horticultural produce and quality standards for horticuiture produce. The presentations -
identified the need to reduice post-harvest losses through cool-chain management, Although the system

“would requiré high investment, it would ultimately improve the quality and profitability of farmers.
" While discussing WTO issugs, it was clarified that an agreement is conducive for better access to the

market of horticulture pmduce as many trade-dlstomng factors would et removed. At the same time,
provisions are also available to safeguard the interest of our farmers. A's far as horticulture is concerned,
many of the crops are highly corpetitive. However, a concern was also expressed regarding reduced
cumpetmveness compared to earlier analysis, way back in 1994 and today which calls for 1 unprovemenl
in productmty and quafity. Banana was identified to be highly competitive in world trade. Thus, there

" isnéed to havea specifically addressed strategy for the export of banana. Innovative marketmg system
-based on the experiences of Kerala was presented, which has simikarity with the approaches identified

by the department, having backward and forward linkages, termed as Alternate market, This approach
requires to be replicated to have consumer-driven market which- can provide better income to the
farmers. :

An approach for Bio-Dynamic Farming presented by Dr. R.K. Pathak, Director, CISH,
Rahmankhera, Lucknow attracted lot of discussions ds this farming system is highly innovative although
based on farmers’ wisdom. The presentation highlighted scientific basis of bio-dynamic farming. He
impressed upon its large scale adoption. During discussions, it was agreed that support would be
provided through National Horticulture Board (NHB) for pilot testing of bio-dynamic farming system
& training. Since organic farming is becoming important in converting our weaknesses into the
opportunities, the approach of bio-dynamic farming finds a special significance. Efficient quality
standards existing in the country and being stipulated by CODEX and International Standards
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Organisation (180) were presented with a clear message that if we want to be competitive we need to
lay much emphasis on quality management system also,

The overview of progress made in implementation of the Technolegy missien for Integrated
Development of Horticulture in North-Eastern Region was presented by Shri .S, Mann, Addl.

Commissioner (Hort.), DAC. He mentioned that $7% of the funds earmarked for current year have-

been made available to states. So far, awareness campaigns have ben organised which has made
significant impact. Shri J.P. Negi, MD, NHB gave a detailed account of programmes being implemented
by NHB and mentioned zhout achievements of targets. Dr P. Rethinam. Chairman, Coconut Development
Board, Cochin identified the approaches for sustainability of coconut and said that coconut is a versatile
crop and te make it more sustainable, it needs to be identified as a food crop rather than an oil crop. He

emphasized upon product diversification and mixed farming. He said that there is need for creating an-

awareness about the usefulness of coconut water and other coconut products to enhance consumer
base which presently is less than 12 coconut per year per individual in the country. Increase in consumers
Is expected to bring about the sustainability in coconut production.

On the current scenario of Micro brrigation, Dr. Ashwini Kumar stressed the need to bring in
15 million ha under micro-trrigation in a phased manner to achieve vertical growth in horticulture

crops. Although high cost is involved in adoption of micro-irrigation, it economizes water use, fertilizer

use. and improves quality of produce besides reducing the load of diseases. Since water saving is
creation of water. any investment in this sector is more rewarding as it will bring additional private
investment for improving the yields. - e T - ’

Programmes of human resource development were presented by Dr. Jose C. Samuel wherein
he highlighted the need for human resource development in horticulture. He reviewed the progress,
which is highly satisfactory in achievement of targets. People trained under the programmes have got
employment or they have became entrepreneurs on their own, Integrated Development of Horticulture
in Tribal and Rilly Areas was presented by Shri Paramjit Singh, DC {Hon.) who said that out of 6
districts proposed in the pragrammes, 5 districts have been covered. Specific progress has been made
in implementation of the programmes, especially in Almora, Ranchi and Adilabad. This programme is
expected to improve livelifiood of tribal and hilly areas. Dr. Jose Samuel critically analysed the scheme
of Macro Managemeni and its implementation and highlighted its importance in the horticulture sector.
Further. analysis made by him suggested decline in the status in financial allocation for horticulture,
The allocation should have been higher if horticulture had been identified as important sector in many
of the states. Presently in many States, horticulture contribution is mare than 60% of GDP of agriculture,
yet the share of horticuliure in the Micro Management mode is less than 15%. From this analysis, it
was emphasised that the matter must be sorted out at the state level to prioritize horticulture development
through enhanced allocation in Work Plans.

Dr. U.B. Pandey, Director, National Horticulture Research & Development Foundation
{NHRDF). Nasik highlighted importance of the vegetables in improving the economic condition of
farmers. He stressed nutritional security through vegetable production and highlighted programmes of
the Ministry wizich has made ecellent impact in improving production and productivity in vegetable
production. He presented programmes being implemented and highlighted issues to be addressed during
Tenth Plan.

Deliberatior.s and discussions in the conference were summed up by the Horticulture
Comnmissionet. He said that past investments in horticulture have been rewarding in terms of increased
produciton and productivity and availability of horticultural produce added with enhanced exports. He
said horticulture development has been coined as “Golden Revolution™ as announced by Hon. Unjon
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Minister of Agriculture, Shri Ajit Singh. Although we are proud to see the start ot “Golden Revoluwtion”,
this brings major challenges for the sustainability. The working Group appointed by the Planning
Commision under the Chairmanship of Dr. K.L. Chadha, National Professor, AR has worked cut a
detailed plan of action to achieve sustainability of * Golden Revolution” through thrusts in identified
areas. The thrusts inelude institutional support system, policy reforms and fianancial support in various
programmes of the development such as infrastructare, Through these programmes. very high level of
employment opportunitics are expected to be generated among different sections of peopie added with
high pubfic investment. To achieve total growth, all the links in the developmental chain have to be
addressed in a manner that total deveiopment is achieved. Missing of any link may be detrimental in
achieving targeted goal. He referred to the suggestions of Hon. Secretary (A&C) withregard 1o achieving
7% growth and said that the deliberations during the Conference have addressed most of the issues
which can be taken up for shaping the Tenth Plan proposal for horticulture development in order to
have sustainability of ‘Golden Revolution’, as announced this year. He gave a brief account of all
presentations and also highlighted various issues. ) ’

In this concluding remarks, Shri Hemendra Kumar, Sp!, Secretary, DAC, appreciated efforts
made for the success of the Conference and clarified queries raised by the participants. With regard to
release of funds, he said that efforts are made By the Centre to Telease funds in the beginning of a

financial year. During thjs'ﬁnancial year, 50% of release have been madé so that programme can be

taken up early. Problems associated with ‘states must be sorted out by the States concerned. He said.

seed and. planting” material, marketing, infrastricturd,” disseriiination of information, post-harvest - -

managément, storage and providing support system are some of the key issues which required to be
addressed for effective development of horticulture. He informed about zero-based budgeting done by

the Department as well as-Planning Commission and about the report of Expenditure Reforms.

Commission. He said, horticulture sector has been identified as very important sector for achieving the
growth of 4% in agriculture-sector. He opined for a better deal for horticulture in Tenth Plan and
expected financial support to the tune of 3-4 times of Ninth Plan allocation. He, however, cautioned
that programmes should have approach in totality with synergies and convergence. He indicated that
hybrid variety, value addition, diversification, exports & hi-tech agriculiure are some issues which will
usher in development. He-mentioned about efforts being made by the Depit. of Agri. & Cooph. to
organise the un-organised sector through comniodity associations wherein the department would ptay
a catalytic role. He mentioned; about Micro Management Scheme and said that Deptt. of Agri. &
Coopn. has been deliberating on various issues depending feedback and has taken decision that the
programmes of horticulture would be reviewed by the Division at the, planning stage as well. as

implementation stage. Al the States were required to set a definite percentage of total allocation for”

the horticulture sector. He said, if there is need and if states feel, separate discussion could be organised
for the credit support system. Finally, he appreiated the efforts made in the conduct of this confernce
and thanked all the delegaes and resource speakers for their etforts.

Vote of thanks was proposed by Shri 1.8, Mann, Addl. Commisioner (Hert.), DAC who thanked
the Secretary (A&C} for his guidance and setting the tone of the conference. He thanked Special
(A&C) for his encouragement, Horticuliure Commissioner for his leadership and to Shri LP. Negi,
MD, NHB for all the support in the conduct of this conference. He also thanked atl concerned, directly
or indirectly for the conduct of this conference,

Dr. HP. Singh thanked Secretary (A&C), Special Secretary (A&C) and Shri J.P. Negi, MD,
NHB and said that to have a sustainable “Golden Revolution”, we all should work together in partnership
mode through synergies and convergence of effors. He also infromed about the private initiatives

363

PR | PR

I



Approaches for Sustainable Developiment of Hortioufiure

taken for dissemination of the technology through expositions and exhibitions and said that this is the
sign of development of horticulture which is taking place. He expressed his hope that horticulture will
live to the expectation as we look upon.

The summary decision points emerging from the deliberations are as follows:

O

O

o

Horticulture sector would play a leading role in he coming years and should strive fo

achieve a growth rate of 6-7% p.a. enabling to achieve an overall growth rate of 4%
in the agriculture sector.

Attempt should be made fer achieving convergence of programmes being implemented
by different departments tor the development of horticulture.

An end-to-end approach, starting from planting materiat to marketing should be adopted
for the development of horticulture.

Commodity Associations and Self-Help Groups should have a larger role to
play in the promotion of horticulture. ’

Policy issues which are posing as a hindrance to horticulture development need to be
addressed for introducing reforms.

APEDA is promoting the concept of Agri Export Zones, which need to be supported
“by'the State Governménts for promoting export of horticulfure produce.

There is need to have a specific strategy for the export of banana.

Marketing has been a weak link in the horticulture sector. Alternative marketing system

and marketing advocated in Kerala need to be promoted for ensuring renumerative
price to the farmer and quality produce to the consumer.

Bio-dynamic farming is a form of farming based on traditional knowledge. There is

scope to promote the concept. Pilot scale testing would be onducted by CISH, Lucknow
with NHB #ssistance.

There is need to introduce product diversification and pepularization of coconut and
coconut products for ensuring sustainability.

The state Governiiients need to avail of thé HRD scheme of Horticulture Division to
get their Department Statif trained on Horticulture, :

The State Governments should earmark sufficient funds for the horticultre sector in

the Work Plan under Macro Management scheme for the Tenth Plan as welt as for
2002-03.
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from the University of Agriculiure Sciences. Bangalore. In his career spanning
29 years. Dr. Singh has served in vatious capacities i.e. Scientist, Project
Coordinator. Director. Chairman and now Horticuliure Commissioner. Dr. Singh
has contributed significantly to Horticulture Research and Development. and has
set an esample as Research Manager. which has brought him National and
[ntemational recognition. He is recipient of several awards for his contribution to
Horticulture Research and Development which inciudes [nternational
_ awirds-Kalpavriksha Award - 2001 of Asian and Pacific Coconut Community
TR (APCC). Jakarta, Indonesia and Pisang Ruja- 1996, ASPNET(INIBAP). Philippines
br. H.P. Singh and many National awards. such ad Al India Kitchen Gacden Association
Medal-2002; Recognition award of Chotanagpur Hoticulture Sociery-2002: Dr. M.H. Marigowda
National Award-2001: Ranade Memorial Senior Scientist Award-1998: G.L. Chadha Memorizl
Gold Medal- 1996: Kadali Puraskac- 1996: Sheveroy Foundation Award- 1995 ete. The National Academy
of Agriculiure Sciences INAAS) has also recognized the services of Dr. Sing to Horticulture Research

and Development by conferring him a “Fellow of NAAS™. He 15 credited with the establishment of

Central Horticultural Experiment Station. Ranchi and was instrumental in the establishment of National

Research Centre of Banana. Trichy. He has developed a number oF varieties of fruits and the technologies’

which are widely accepted and adopted. Dr. Singh is associated with various professional societies in
various capacities and he is also closely associated with International Organisations a5 Chairman of
various Committees for the development of horticulture. Dr. Singh has widely travelled in India and
abrodd. He is eradited €6 have published more than 230 research papes and. bock chapters. He has
edited 17 bulletins and 17 books. As Horticulture Commissioner. he is engaged in proy iding direction
for horticulture development in India, ) -
Shri 1.2 Negi. 1AS (1975, H.P) has a distinguished career of about 23 vears in
various capacities in the State of Himachal Pradesh. He has held several itnportant
assignments like Dy. Commissioner Shimla: Director of Industries: M.D_. HPMC
and Commissioner of Health & Ayurveda, which enabled him to have deep insight
into the various horticulure related issues. He has been closely associted with apple
_development in Himachal Pradesh. He took over as Executiye Director of National
" Herticulture Board (NHB) in October 1997 and since then he has bees an inspiring
force for the growth of the organization. Through his initiatives and efforts many
of the schemes and programmes of the NHB were restructured including the
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throughout the country. which is also made avai lable on CD Rom. He had edited
several periodicals and books on horticulture and environment. He was awarded the President of India
Silver Medal for vutstanding work in census operations.

Dr. Jose €. Samuel. born on 22 April. (948, uhtained his Doctoral Degree from
the University of Roorkee. In a carder spanning 29 vears, he has contributed
sigrificantly in the field of soil & water conservation, watershed management and
horticulmure. Presently working as Deputy Commissioner in the Ministry of
Agriculture, he has been involved in menitering and development programme on
horticuiture ie. fruits. micre-irrigation. apiculture, medicinal and sromaric plants.
He has played a key role in the development of programme on human resource
development. He has published 54 articles and has edited two books.

Dr. Jose C. Samue)

Printed by Aristo Printir— Press,

_ launching ofthe scheme for construction of cold storages. The horticuliural database -
Shri J.P. Negi rejeased periodically by the Board under his guidance has been well-received. ...

Born on 2nd July, 1950, Dr. H.P. Singh. obtained his Doctorate in Horticulture
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