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PREFACE

The horticulture sector encompasses a wide range of crops namely fruit crops,
vegetables crops, potato and tuber crops, ornamental crops, medicinal and aromatic
crops, spices and plantation crops. New introductions like mushroom, bamboo and
bee keeping (for improving the crop productivity) further expanded the scope of
horticulture. While the first few Five Year Plans assigned priority to achieving self
sufficiency in food grain production, over the years, horticulture has emerged as an
indispensable part of agriculture, offering a wide range of choices to the farmers for
crop diversification. It also provides ample opportunities for sustaining large number
of agro-industries which generate substantial employment opportunities. The
horticulture sector contributes around 28% of the GDP from about 13.08% of the
area and 37 % of the total exports of agricultural commaodities.

During the previous three Plan periods, focused attention was given to horticultural
research and development which placed India as the second largest producer of
fruits and vegetables, largest producer and consumer of cashew nut, tea spices, third
largest producer of coconut, forth largest producer and consumer of rubber and sixth
largest producer of coffee in the world. Today, as a result synergy between focused
research, technological and policy initiatives, high efficiency inputs, horticulture in
India, has become a sustainable and viable venture for the small and marginal
farmers. Besides, the sector has also started attracting entrepreneurs for taking up
horticulture as a commercial venture. Therefore, there is a great scope for the
horticulture industry to grow and flourish.

The growth of any enterprise on a national scale pre-supposes sound and responsive
infrastructure. During the past several years, the country has created infrastructural
facilities to the requirements of horticultural research, education and development in
the country in terms of setting up of Institutes, establishment of separate
Departments of Fruits, Vegetables, Floriculture in several State Agricultural
Universities and carving out State Departments of Horticulture from the erstwhile
Agriculture Departments in many of the States. About 10 per cent of the total budget
of Indian Council of Agricultural Research (ICAR) and 30 per cent of the total budget
of the Department of Agriculture & Cooperation (DAC) has been earmarked for the
horticulture sector during the X Plan. There is no doubt that the tempo generated
during the X Plan will not only be maintained but accelerated during the next plan
period to meet the aspirations of the farmers of the country besides providing the
needed nutritional security to the Indian population.

The planning process in the country, through the Five Year Plans, has been
instrumental in creating favourable policy environment, through earmarking
resources for different sectors to ensure the overall development of in the country.
There was a quantum leap during the VIII Plan in financial allocation for horticulture
development programmes, which was sustained during the IX Plan and further
strengthened during the X Plan. The Working Groups constituted by the Planning
Commission during the IX and X Plans provided the necessary directions in setting
priority for programmes in horticulture development in the country.

Now that the X Plan will be over by March 2007, the Planning Commission has
initiated advance action for the formulation of the XI Five Year Plan by constituting a
number of Working Groups to cover various national activities. Keeping in view the
importance of horticulture, plantation crops and organic farming in the country, the
Planning Commission, Government of India, entrusted me the responsibility of
heading the prestigious Working Group on Horticulture, Plantation Crops and
Organic Farming vide Order No. M — 12043/6/2006 — Agri. and dated 7.06.2006, for



the formulation of the XI Five Year Plan (2007-12). The composition of the Working
Group which comprises of 23 members is as follows:

Dr. K.L. Chadha Chairman
10/7281, Vasant Kunj,
New Delhi-110070

Dr. R.B. Singh, Member
National Commission on Farmers,

NAS Complex, Todapur, Pusa,

New Delhi- 110012.

Dr. K.V. Peter, Member
Vice Chancellor,

Kerala Agricultural University,

Vellanikara, Trichur — 680656,

Kerala

Dr. H.P. Singh Member
Vice —Chancellor

Rajendra Agricultural University,

Pusa, Distt. Samastipur-848125

Bihar

Shri K. S. Money, Member
Chairman

Agricultural and Processed Food Export

Development Authority (APEDA), NCUI Building,

3, Siri Institutional Area, August Kranti Marg,

New Delhi-110016

Shri S.K. Pattanayak Member
Jt. Secretary (N.H.M.)

Deptt. Of Agriculture &

Cooperation, Krishi Bhavan,

New Delhi-110001

Mr. G.V. Krishna Rao, Member
Chairman

Coffee Board,

No. 1, /Dr. Ambedkar Veedhi,

Bangalore — 560001

Karnataka

Mr. Basudev Banerjee, Member
Chairman, Tea Board,

14, Biplabi Trailokya Maharaj,

Sarani (Brabourne Road),

Calcutta — 700001

West Bengal



Shri J.N. Chamber,

Managing Director,

National Horticulture Board,

85, Sector-18, Institutional Area,
Gurgaon-122002

Haryana.

Chairman, NABARD
Bandra kurla Complex,
Ploat NO. C-24,

5th Floor, “A” Wing,
Bandra (East), Mumbai.

Shri P.M. Sinha

Chairman, Agriculture & Rural
Development Committee, F.I.C.C.1.,
B — 787, Sushant Lok Phase-l,
Gurgaon-122001

Haryana.

Dr. S.P.S. Khanuja,
Director,

CIMAP, P.O. CIMAP
Near Kukrail Picnic Spot,
Lucknow — 226015

Director

Indian Institution of Horticulture Research,
Hessarghata Lake Post,
Bangalore-560089

Karnataka

Shri T.A. More

Director (Research)

Konkan Krishi Vidyapeeth,
Dapoli -415712,

District Ratnagiri, Maharashtra.

Secretary,

Ministry of Food Processing Industries
Panchsheel Bhavan, August Kranti Marg,
New Delhi 110016

Adviser (Agriculture),
Planning Commission
Yojana Bhavan,

New Delhi-110001

Ms. Rugmini Parmar,

Director, Deptt. Of Expenditure,
North Block,

New Delhi-110001

Member

Member

Member

Member

Member

Member

Member

Member
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Dr. Tapan Dutta, Member
Adviser (Agril.) to Chief Minister of Assam,

ARIASP Society, Khanapara,

Guwahati- 781022

Assam.

Shri Sopan Kanchan Member
President, Confederation of Indian Horticulture &

Grapes Growers Association of India,

E-15, Nissarg, Market yard,

Gultkedi, Pune — 411037.

Maharashtra.

Shri K. Natarajan, Member
President,

Flowers Growers Federation of India,

Natural synergies Ltd., 20 (Old 156),

Santhome High Road,

Chennai - 600004

Tamil Nadu

Shri E.B. Sethan, Member
President,

United plantations Association of

South India (UPASI) Glen View,

Coonoor — 643 101

Tamil Nadu

Shri D.D. Bharamagoudra, Member
President,

Organic Farming Association of India, G-8,

St. Britto’s Apts., Feira Alta,

Mapusa-403507,

Goa.

Dr. M.L. Choudhary, Member-Convenor
Horticulture Commissioner,

Deptt. Of Agri. & Coopn.,

Ministry of Agriculture,

R.No. 238, Krishi Bhavan

New Delhi-110001

The Terms of References (TOR'’s) of the Working Group are;

To analyze the performance and evaluate the progress in Horticulture and Plantation
crops in terms of objectives, thrusts, interventions, programs and milestones attained
during X Five Year Plan and to suggest strategies / programmes for the Xl Plan.

To examine the significant research achievements in horticulture/plantations in the X
Plan and to scrutinize the status of availability of quality planting material for the
requirement of the National Horticulture Mission.

To evaluate the impact of hi-tech horticultural practices and to review the present
status of technology dissemination mechanism and suggest future strategies.



iv.  To evaluate the present marketing networks and post harvest management systems
operating in the country and suggest measures to reduce losses and improve the
infrastructure for the post harvest handling, storage, marketing and exports.

v. To evaluate the performance of horticultural and plantation exports and suggest
suitable measures to enhance the visibility of Indian produce in the global market and
to analyze the impact of WTO and suggest suitable measures to protect the interests
of Indian farmers.

vi.  To review the existing status of small and marginal farmers of horticulture crops and
small growers of plantation crops and to identify their needs for development of these
sub-sectors including, backyard operations.

vii.  To critically review the current database on horticulture and plantations and suggest
improvements.
vii.  To analyze the impact of HRD programmes implemented during the X Plan and

suggest measures to adequately equip personnel to meet the challenges in the
changing scenario.

ix.  To analyze public and private investment in the Horticulture and plantations sectors
and suggest ways of improving financial and other support to them.

X. To develop a strong market intelligence and forecasting mechanism to provide a
competitive edge to the Indian farmers.

xi.  To study the present mechanism of risk assessment in the horticulture and plantation
sector and suggest appropriate measures to minimize the risk in horticulture sector.

xii.  To study the nature, scope and progress of organic farming with respect to
horticulture and plantation crops and to suggest measures to promote such products
in the international markets.

xiii.  To analyse the problems of the plantations sector with specific reference to tea,
coffee, spices, and rubber, especially in the backdrop of volatile international prices,
and to assess the effectiveness of government programmes/ assistance in
ameliorating the situation.

The Working Group was given time to complete its report by 30 October, 2006. However,
considering the vastness of the Terms of Reference and the delayed meetings by a few of
the Sub-Groups led to subsequent delay in finalizing the report. The date of submission was,
therefore, extended to 31% January 2007.

The Chairman of the Working Group was authorized to constitute various sub-groups
keeping in view the terms of reference assigned to the Working Group. In the first meeting,
held on July 12, 2006, it was decided to constitute 12 Sub-Groups dealing with different
crops or issues pertaining to horticulture research and development. The sub groups
included Horticultural Research and Development, Hi-tech Horticulture and Biotechnology,
Planting Material, Organic Farming, Public- Private Investment, Risk Assessment; Post
Harvest Management and Marketing (including Primary Processing and Market Intelligence)
Export , WTO and Price Fluctuation, Technology dissemination and Small and Marginal
Farmers, Human Resource Development and Data Base in Horticulture, Fruit and Plantation
Crops, Vegetable Crops, Ornamental, Medicinal and Aromatic Plants and Plantations Sector

Besides, Chairman/ Co-Chair, Member Secretary and members of each sub group were
identified. While some of the Sub-Groups were headed by the members from within the
Working Group, for other sub-group eminent technocrats in their respective fields were
identified to steer the sub group as Chairmen/ Co-Chairman of the sub-groups. A list of
Chairmen, Co-Chairmen and Member Secretaries of each sub-group are given in
Annexure-0.1. Based on the suggestions received from the members of the working group,
Chairmen of respective Sub-Groups constituted their sub-groups drawing members within or



outside of working group and among the central and state governments, ICAR and its
Institutes, SAUs, entrepreneurs, NGO’s and farmers. The constitution of the various Sub-
Groups and terms of reference are given in the Annexure- 0.2 to 0.13.

The Planning Process was initiated through a comprehensive dialogue with the various
stakeholders who are the end users of the various initiatives that have been launched by the
Government. Accordingly the second meeting was held on 26™ July with the farmers and
members of Confederation of Indian Horticulture. The third meeting was held on 28" July
2006 with the Chairmen, Co-Chair and Member Secretaries during which discussions were
held regarding membership of sub-groups, schedules for holding meetings and dates for
submission of reports. A brainstorming session was held on 6-7 October 2006 with State
Horticulture Departments, Boards, ICAR and other stakeholders to identify issues and
strategies for the formulation of XI Five year Plan.

A final meeting of the working group including all Chairmen, Co-Chairmen and Member
Secretaries was organized on 23rd January, 2007 at New Delhi to review and finalize the
draft report. The final report is being submitted after incorporating the suggestions received
from the members during Working Group meeting held on 23rd January, 2007 in the reports
submitted by various sub groups. Each sub group held 2-3 meetings depending on the
requirement to finalize the sub sector reports.

Details of meetings held

Date Participants Remarks
12/07/2006 1" Meeting : Working Group 18 members attended the meeting
Members

26/07/2006 2" Meeting : Confederation 27 representatives attended the meeting
of Indian Horticulture

28/07/2006 3" Meeting : Sub-Groups, 35 persons attended the meeting
Chairmen/Co-Chair and
Member Secretaries

06/10/2006 4™ Meeting : State 65 persons including representatives of State
Governments, Boards, Government, ICAR, ICAR Institutes, SAUS,
Institutes, Universities, etc National Boards, Working Group Members,

Chairmen/ Co-Chair, Member Secretaries of
Sub-Groups participated.

23/01/2007 5™ meeting : Sub-Groups, 34 persons including Chairmen, Co-Chairmen,
Working Group Members, Member Secretaries, Working Group Members
Chairmen/Co-Chair and participated
Member Secretaries

The report has been structured keeping in view the Terms of Reference identified by the
Planning Commission and divided accordingly into 16 Chapters covering various
commodities and sectors of horticulture. Efforts have been made to highlight the current
status of horticulture and plantation sector in terms of area, production productivity &
exports, future demand, research infrastructure available, constraints, progress during the
Tenth Plan, opportunities and strategies to achieve the objectives. The programmes that
were implemented during X Plan were reviewed and the gaps and constraints have been
identified to suggest remedial measures. Signifying the importance of the issues related to
Planting Material, Biotechnology, Hi-tech interventions, Organic Farming and Database,
separate chapters on these issues are included. Similarly, exclusive chapters on Post

Vi



Harvest Management, Marketing, Export, Import and WTO issues, Technology Transfer,
Human Resource Development, Risk management, credit and public Private investment
have been included. In order to streamline the activities of various implementing agencies
Organizational Reforms were dealt in a separate chapter to minimize the overlapping of the
programmes and interests. An over view of the new programmes to be initiated and policy
issues are also included as a separate chapter. An independent chapter entitled Summary
and Recommendations has been included for a quick preview of the important points and
recommendations, which could result into action programmes for accelerating the growth of
the horticulture sector.

The working group while finalizing the report has taken due notice of the recommendations
made by the National Commission on Farmers headed by Dr.M.S.Swaminathan. It has also
taken into consideration the deliberations of the Round Table Meeting on National
Horticulture Mission organized by the National Academy of Agricultural Sciences. Similarly
the salient recommendations that emerged from the Conference organized by the FICCI
were also taken in t consideration.

The task assigned has been a challenging one, the accomplishment of which would not have
been possible without the cooperation and support of many. | take this opportunity to place
on record my thanks to all the members of the Working Group for their active participation in
the deliberations and for providing necessary guidance and inputs for drawing the
recommendations.

I, personally, feel honoured and thankful to the Planning Commission particularly Dr.Abhijt
Sen, Member (agriculture) Planning Commission for giving me the opportunity to head the
Working Group on Horticulture, Plantation Crops and Organic Farming. | take it as a matter
of pride that | the Planning Commission had also identified me earlier as Chairman of a
similar working group constituted for the X plan and Member Secretary of the group during
VIII Five year plan. Further the Terms of Reference drawn by the Planning Commission are
comprehensive and are worthy of appreciation. These have been the guiding principle for
the Working Group and the sub-groups.

I am thankful to Mrs. Radha Singh, former Secretary, Department of Agriculture &
Cooperation (DAC) and Shri S. M. Desalphine, Additional Secretary, (DAC) for their advice,
support and useful suggestions.

Sincere thanks are due to the Chairmen/ Co-Chair and Member Secretaries of all the Sub-
Groups for their hard work and valuable inputs in finalizing the sub group reports. | also take
this opportunity to thank the Members of various Sub-Groups particularly those actively
participated in the meetings and contributed in the finalization of the detailed Sub-Group
reports.

My special thanks are due to Dr. M.L. Choudhary, Horticulture Commissioner, Govt. of India,
Member Secretary of the working group, for providing all the logistic support and
involvement in organizing the meetings and finalizing the report.

Thanks are also due to Dr. V.V. Sadamate, Advisor (Agriculture), Planning Commission for
participation in most of the meetings and sharing his views on the Xl Plan formulation. | shall
also like to record my thanks to Dr. (Mrs.) Renu S. Parmar, Director Agriculture, Planning
Commission for her technical inputs and rendering logistic support and help for holding the
meetings.

| shall like to make special mention of the contribution made by Shri Rakesh Kumar Shukla,
who as a Coordinator of the Working Group performed an excellent job. He provided
unstinted support during the meetings, compilation and finalization of the report. A core
technical team comprising of Dr. K.V. Prasad, Dr. S.K. Singh, Dr. V.B. Patel and Dr. Pitam
Kalia, provided me the support through their dedicated involvement, organizing the
meetings, preparing the proceedings, compiling and finalization of the reports etc., | would
like to recognize their contribution profusely.
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The inputs received from, Dr. Tamil Selvan and Shri Venkatesh Hubbali, Dr.A.K.Singh,
Dr.R.K.Pal, Dr.Ram Asrey, Dr.Shruti Sethi and Mr. Subhash Mehta are duly acknowledged.
Thanks are also due to Dr.Nawab Ali, DDG (Hort) and Dr.S.N Pandey, ADG (Hort) for their
inputs on Horticulture Research. Finally, | do whole-heartedly appreciate the special interest
evinced by the farmers and the representatives of the Confederation of Indian Horticulture
for their participation in the meetings and discussions. The inputs provided by them have
been taken into consideration while drawing the recommendations.

| hope this report would prove to be a useful document for finalizing the strategies and
programmes for holistic development of horticulture in the country during the Eleventh Five
Year Plan and will usher in an era of abundance, nutritional security and prosperity among
the populace of the country.

In case the efforts being put in at right level in exploiting the potential of horticulture in
national economy is to be fully exploited a bold initiative on organizational reforms is called
for. Our objective should be to develop suitable infrastructure for technology driven
development rather than mechanical mode to ensure proper implementation and effective
monitoring of the ambitious programmes likely to be implemented during XI Plan.

Date: 31% January, 2007 (Dr. K.L. Chadha)

Chairman
Working Group on Horticulture,
Plantation Crops and Organic Farming
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EXECUTIVE SUMMARY

I. STATUS OF HORTICULTURE

1.1

1.2.

1.3.

1.4.

1.5.

1.6.

Horticulture Redefined: Traditionally, horticulture involves four areas of study namely,
Pomology (fruit culture), Olericulture (vegetable culture) Floriculture ( culture of
ornamental crops), and Post Harvest Technology (management of produce after
harvest). However, over the years the scope of the above field has been expanded to
include other crops like mushroom, bamboo, plantation crops like tea, coffee, and
rubber. Bee keeping, one of the tools to improve the productivity of horticultural crops
through enhanced pollination is also being taken care by the horticulture division at the
center. In view of the above developments Horticulture can now be redefined as the
‘Science of growing and management of fruits, vegetables including tubers,
ornamental, medicinal and aromatic crops, spices, plantation crops their
processing, value addition and marketing’.

Area, Production and Productivity: During 2004-05 coverage of area under various
horticultural crops in the country was 19.40 million ha which is about 13.08 per cent of
the total cultivated area. The states/ UTs namely Chattishgarh, Gujarat, Haryana,
Jharkhand, Madhya Pradesh, Nagaland, Punjab, Uttar Pradesh, Dadar & Nagar Haveli
have less than 10 per cent coverage of area under horticultural crops and thus call for
priority attention to horticulture development in the XI Plan. The states namely Andhra
Pradesh, Assam, Bihar, Karnataka, Maharashtra, Orissa, Rajasthan, Tamil Nadu and
Uttarankhand cover about 10-25 per cent area under horticultural crops. There is still
tremendous scope for exploitation of horticulture production in these states. Other
states cover more than 25 % area in horticultural crops.

Production base of horticultural crops has been expanding since independence. From
eighth plan onwards this sector has witnessed tremendous growth in area, production
and productivity. The area has increased from 13.43 million ha in 1991-92 to 21.74
Million ha in 2004-05 while production increased from 97.83 million MT (1991-92) to
171. 86 million MT during 2004-05.

Fruits: The global fruit production during 2004 was 511 million MT. During the past 15
years, production of fruits in China has gone up by 246 per cent, which helped China to
become the largest producer of fruits (83.24 million MT) in the world from its third
largest producer position and contributes 16 per cent share in total production. India is
the second largest producer of fruits with a production of 49 million MT and contributes
10 per cent share in global fruit production. Brazil occupies the third position, with 36
million MT and contributes 7 per cent in global production.

India occupies first place in production of mango, banana, litchi, papaya, pomegranate,
sapota and aonla; 2" place in limes and lemons and 5" place in pineapple production
of the world. The productivity of grape is highest in the world. India has higher national
average productivity in banana and sapota compared to world average productivity,
while in citrus, mango, apple, guava, pineapple, papaya, India has substantially low
productivity in comparison to the world average.

India accounts for an area of 4.96 million ha under fruit crops with a production of
49.29 million MT. During the period 1991-92 to 2001-02 growth in area, production and
productivity of fruits was observed at the rate of 3.39, 4.15 and 1.92 per cent while
between 2001-02 and 2004-05 it was 7.37, 4.66 and -12.06 per cent for area,
production and productivity respectively. Among various states, Maharashtra ranks first
and contributes 27 per cent in area and 21.5 per cent production. Andhra Pradesh
ranks second in area and production contributing 13 and 16 of fruits. The maximum
productivity was observed in Madhya Pradesh (22.6 MT/ha), followed by Tamil Nadu



1.7.

1.8.

1.9

1.10.

1.11.

1.12.

1.13.

(19.9 MT/ha), Gujarat (15.9 MT/ ha) Karnataka (15.9 MT/ ha) and West Bengal (12.8
MT/ ha). The growth in productivity was maximum (5 per cent) in Kerala during 1991-
92 to 2001-02 while it was 10.2 per cent in Uttar Pradesh during 2001-02 to 2004-05

Vegetables: India is the second largest vegetable producer after China with 11%
production share in the world and Brazil is the third. It is also the largest producer of
okra and second largest producer of most of the other important vegetable crops at
global level, namely brinjal, cabbage, cauliflower, pea, onion and tomato and third
largest producer of potato in the world. However, it falls behind in productivity in most
of the crops except for tomato where India is ranked at number 1. In okra, it is at par
with world productivity and in cauliflower it is quite close to the average world
productivity.

Total vegetable production in India before independence was 15 million MT and since
independence for decades the growth rate was stabilized around 0.5%. The impetus
on vegetable research and policy intervention to promote vegetable crops witnessed a
sudden spurt in growth rate of 2.5%, a hike of five times during the last decade. The
potential technological interventions with improved gene pool and precise management
can very well take growth rate to nearby 6% per annum. The area under vegetables
increased from 5.59 million ha in 1991 - 92 to 6.76 million ha during 2004-05. The
production in this period increased from 58.53 to 101.43 million MT. During the same
period, productivity of vegetables increased from 10.5 MT/ ha to 15.0 MT/ ha.

While West Bengal continues to be the leading state in area and production, the
productivity is higher in Tamil Nadu followed by Uttar Pradesh and Bihar. Potato has
the highest share in total vegetable production of the country (28.8%) followed by
brinjal (8.6%), tomato (8.5%), tapioca (7.8%), onion (7.4%) and cabbage (6.1%).

Mushrooms: Mushroom is a non-traditional horticultural crop having high quality of
proteins, high fibre value, vitamins and minerals. World produces 61.16 lakh MT of
cultivated mushrooms annually. The share in production of different types of
mushrooms world-wide is button (31%), shiitake (24%), oyster (14%), black ear
mushroom (9%), paddy straw mushroom (8%) and milky/others (the rest). China
produces 63% of the world production of mushrooms and ranks first among world’'s
mushroom producing countries.

India produces more than 70,000 MT of mushroom. In India button, oyster, milky and
paddy straw mushrooms are grown but button mushroom contributes highest share of
production. Even though button mushroom cultivation started in India in seventies at
Chail and Kasauli (Himachal Pradesh) it is now grown all over the country, mostly in
tropical areas, where raw materials and labour are available at competitive rates as
compared to hilly regions. The mushrooms produced in the large commercial units in
India are processed and packed in cans/jars for export. This is necessary as button
mushroom has short shelf life of less than a day.

Floriculture: India is the second largest producer of flowers after China. About
1,15,921 ha of area is under floriculture producing 6,54,837 MT of loose flowers
annually (2004-05). The loose flower sector grew over the Plan periods with the
production of flowers almost doubling (1.84 times) between VIII Plan and end of X
Plan. The area expansion during the same period was to a tune of 1.64 times.

The traditional flower sector registered an impressive growth during the VIII, IX and X
plan periods and grew from 71, 000 ha at the end of VIII Plan period to 1,06,000 ha by
the end of IX plan. During X plan an additional 10, 000 ha has been brought under the
traditional flowers by the end of 2004-05 to register an overall area of 1,15,921 ha. The
production during the corresponding periods was 3,66,000, 5,35,000 and 6,54,837 MT
respectively. Tamil Nadu is the leading producer of loose flowers closely followed by
Karnataka both in terms of area and production. The productivity per hectare was
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highest in Bihar (17.05 MT) followed by Haryana (11.55 MT). On the other hand the
productivity of flowers was the least in Rajasthan (0.59 MT). The overall productivity of
the country during 2004-05 was recorded at (5.64 MT). Nearly 77% of area under
floricultural crops is concentrated in seven states comprising of Tamil Nadu, Karnataka,
Andhra Pradesh, West Bengal, Maharashtra, Haryana, Uttar Pradesh and Delhi.

The production of cut flowers increased over plan periods to attain a production of
1,952 million flowers during X plan period from 615 million cut flowers during the end of
VIII Plan period. West Bengal leads with a production of 896 million cut flowers
followed by Karnataka with 413 million cut flowers. Other major cut flower producing
states include Uttar Pradesh, Maharashtra, Gujarat, Himachal, Uttarakhand etc.

Medicinal and Aromatic Plants: The medicinal plants based industry is growing at
the rate of 7-15% annually. According to a conservative estimate, the value of
medicinal plants related trade in India is to the tune of about Rs 5,000 crores per
annum while the world trade is about 62 billion US dollars and is expected to grow to
the tune of 5 trillion US dollars by the year 2050. The present international situation in
the production and trade of essential oils and aroma chemicals is very complex and
vibrant. No doubt, the developing countries have a dominant position in world
production, but still the competition from developed countries remains very strong. The
world production from the developing countries accounts for 55% followed by
developed countries (10%).

The Indian Systems of Medicine have identified 1500 medicinal plants, of which 500
species are mostly used in the preparation of drugs. The medicinal plants contribute to
cater 80% of the raw materials used in the preparation of drugs. The effectiveness of
these drugs mainly depends upon the proper use and sustained availability of genuine
raw materials. Majority of the medicinal plants (over 90%) required in the indigenous
drug industries in India are still collected from wild sources. Since these are mostly
cross pollinated, these cannot ensure consistent quality due to lot of genetic variability
found in the natural populations. Moreover, the collection of plants from the wild has
many disadvantages like unstable supply, unreliable botanical identification, poor post
harvest handling and higher chances of adulteration and substitution.

Paradoxically, there is hardly any reliable data available on area, production and
productivity of cultivated medicinal species since these are not recorded at the grass
root level for want of adequate knowledge and interest by the record keeping
authorities. All species are considered as one commodity and sometimes some data
are taken by some states. The area of 2,72,150 ha under important medicinal plants
are estimated on the basis of consolidation made from the fragmented information
available in literature. National Medicinal Plant Board has identified 32 prioritized
medicinal plants. The cumulative annual demand of all 32 plants was estimated to be
141398.6 MT during 2004-05.

Spices: India is the largest producer, consumer and exporter of spices and spice
products in the world and produces more than 50 spices. The spices production in
India is of the order of 3.72 million MT from an area of about 2.66 million ha. Area and
production of spices in the country have registered substantial increase over the last
fifteen years with average annual growth rate of 2.7% and 6.2% in area and production
respectively. Chilli is the major spice crop occupying about 29 percent of area under
cultivation and contributing about 34 percent of total spices production in the country.
Turmeric accounts for 14% of production and 6 % of area, while garlic accounts for
19% of production and 5% of area. Seed spices contribute 17% of production and
occupy 41% of area while pepper contributes 2 % of production and occupies 9 % of
area of the total spices in the country.

Rajasthan occupies major area under spices owing to seed spices cultivation in the
State followed by Andhra Pradesh, Kerala, Karnataka, Madhya Pradesh and Gujarat.
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Andhra Pradesh, which is the foremost state producing chilli and turmeric in the
country, ranks first in terms of production followed by Rajasthan, Madhya Pradesh,
Tamil Nadu, Orissa, Karnataka and Kerala.

Plantations Crops: There are two groups of plantation crops namely coconut,
arecanut , oil palm, cocoa, cashewnut dealt by Ministry of Agriculture and tea, coffee,
rubber dealt by the Ministry of Commerce. The combined volume of output of tea
coffee and rubber is about 2 million MT and constitutes about 3 per cent share of the
total value of agricultural output in India.

Coconut: Coconut is grown globally over an area of 12.19 million ha producing 13.68
million MT (copra equivalent) in 93 countries of the world. India accounts for 22.34 per
cent of the world coconut production and is one of the major players in the world's
coconut trade. Currently the crop is grown in 1.93 million ha with an annual production
of nearly 13,000 million nuts with average productivity of 6,632 nuts/ ha. Indonesia,
Philippines and India are the major producers of coconut in the world. The area,
production and productivity of coconut have increased at the global level (0.89, 4.36
and 3.79% per year) during the past 15 years (1990-2004).

The trend in coconut production is also on the increase. Coconut production, which
was estimated at 5,940 million nuts in 1981-82 has shown an annual growth rate of
3.26 percent. Similar to the area, distribution of production has also undergone a
change over the period. In 1981-82 Kerala accounted for 50.60 percent of coconut
production whereas in 2004-2005 the share declined to 44.63%. Karnataka's share,
which was 15.45%, eroded to 9.43%; Tamil Nadu, which accounted for 23.33% of the
production during 1981-82 has improved its position to 25.27 in 2004-2005. The share
of other states, which was 7.66%, increased to 11.32% during the period.

Cashew nut: India is the largest producer, processor, consumer and exporter of
cashew in the world. The area under cashew in the world is 30.62 lakh ha while
production is estimated to be around 20.82 lakh MT. India’s share in the world raw nut
production is about 25%. Raw nut production in South East Asian Countries has
registered approximately 10 fold increase since 1980. Latin American countries have
registered approximately 3 fold increase during the same period.

Maharashtra ranks first in area, production and productivity of cashew in the country.
Cashew is grown mainly in Maharashtra, Goa, Karnataka and Kerala along the west
coast and Tamil Nadu, Andhra Pradesh, Orissa and West Bengal along the east coast.
To a limited extent it is grown in Assam, Meghalaya, Tripura, Andaman and Nicobar
Islands and Chattisgarh besides plains of Karnataka.

Cocoa: World cocoa production has registered 131.7% increase in the past 30 years
and was estimated at 3.52 million MT during 2004-05. The world's largest cocoa bean
producer is Céte d'lvoire, currently producing more than 1.45 million MT beans with a
growth rate of 2.3 per cent/ year.

Cocoa is cultivated in India over an area of 27,811 ha with an annual production of
10,175 MT with a productivity of 530 kg/ha during 2005-06. Kerala is the leading
producer of coco with 10,220 ha of area and 6,490 MT of production. However,
Karnataka with 825 kg/ha leads in productivity. In India, a trend of increasing
consumption of chocolates and other cocoa based products has emerged especially
among the middle class. It is mainly grown in the states of Kerala, Karnataka, Tamil
Nadu and Andhra Pradesh and cultivated mainly as an intercrop in arecanut and
coconut gardens. It has great potential to be introduced in other states where coconut
and arecanut are grown.

Arecanut: India is leading producer of arecanut and accounts for 56% and 58% of the
total area and production in the world. Production of arecanut in the country which
stood at 2,56,600 MT from an estimated area of 2,26,600 ha during the first year of
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Eighth plan (1992-93), has reached 4,56,600 MT from an area of 3,74,300 ha during
the third year (2004-05) of Tenth Plan. Karnataka, Kerala and Assam are the three
major states producing arecanut. Arecanut industry forms economic backbone of
nearly 10 million people of India and for many of them it is the sole means of livelihood.
The country produces arecanut valued at Rs 3,000 crores annually.

Coffee: The major coffee producers in the world are Brazil (30%), Vietnam (11%),
Columbia (10%) and Indonesia (6%). Global coffee production for 2005-06 was placed
at 109 million bags, which showed a decline from last year, and was around 115 million
bags as per ICO estimates. India’s coffee production is in the region of just over 4%
and ranks 6" in world’s production. Arabica and Robusta coffee are the two species
that are commercially cultivated in the world. Of these, nearly 70% is Arabica and the
balance 30% Robusta .

In India, coffee is cultivated in about 3.80 lakh ha mainly confined to the southern
states of Karnataka (59%), Kerala (22%), Tamil Nadu (8%) which form the traditional
coffee tracts and the remaining area ( 11%) in the non-traditional areas such as Andhra
Pradesh, Orissa and the north eastern states. In India, coffee is largely a micro
enterprise and out of a total number of over 2.1 lakh coffee holdings in the country,
around 2.08 lakh holdings (about 99%) belong to the small farmers having less than 10
ha. coffee area.

The Indian coffee production in 2005-06 was 2.74 lakh MT comprising 94,000 MT of
Arabica and 1,80,000 MT highest level of 3.01 lakh MT during the end of IX plan i.e.
2001-02. The current productivity levels of Indian coffee are placed at around 620 Kg /
ha for Arabica and 948 Kg/ ha for Robusta during 2005-06. While the combined
productivity level of 803 kg/ ha compares well with the global coffee productivity across
all the coffee producing countries (500 Kg/ ha), the major coffee producing country like
Vietnam (Robusta) Brazil (Arabica) have much better productivity levels and stronger
competitiveness compared to India.

Rubber: Among all rubber producing countries India position is 5" in area, 4™ in
production and 2" in productivity. World natural rubber production is projected to reach
10.1 million MT in 2010. The annual growth rate would be 6 percent in the current
decade.

Most of the rubber plantations are located in far-flung villages and they play a major
role in rural development of the country. Women are employed in plenty in rubber
plantations and this contributes to their empowerment. In employment generation,
rubber-manufacturing industry also play an equally important role.

Though rubber is traditionally grown in the southern states of Kerala and parts of Tamil
Nadu and Karnataka, the crop has now gained acceptance among the people of non
traditional regions as well, especially the North-east. Rubber plantations are very
helpful in protecting the environment.

Tea: India is the second largest producer and the largest consumer of tea in the world.
It contributes 19 % share in area and 27 % share in production. During 2005-06,
521,403 hectares was under tea cultivation with production of 930 million kg. India
consumes about 23.5% of total world consumption of tea, which is about 81% of the
tea produced in the country.

[I. HORTICULTURE RESEARCH

2.1

Horticultural R&D has received good attention since VIII Five Year Plan. The
investment increased significantly. As a result considerable strengthening of
horticultural programmes and infrastructure has taken place in the country.
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Research Infrastructure: There are at present 10 Central Institutes with 27 regional
stations, 12 National Research Centres, 9 Multi-disciplinary Institutes, 15 All India
Coordinated Research Projects with 223 centres, One full fledged State Agricultural
University on Horticulture & Forestry, 25 State Agricultural Universities with Horticulture
discipline, 5 network projects, 330 Ad-hoc research projects and 29 Revolving fund
schemes which are dealing with research on different horticultural crops. Besides the
above a large number of CSIR laboratories and centres aided by Department of
Biotechnology (DBT), Bhabha Atomic Research Centre (BARC) and Indian Space
Research Organization (ISRO) are also undertaking basic and strategic research on
horticultural crops. In addition, the Ministry of Commerce has established one
Research Institute each for Coffee, Rubber and Spices and two for Tea which work on
different aspects of these commaodity crops.

Improved varieties : Over 50 varieties in different fruit crops comprising of aonla (2),
acid lime (1), apple (4), banana (5), custard apple (1), grape (6), guava (3), litchi (3),
mango (10), papaya (6), pomegranate (4) and sapota (2) have been released during
the last two decades. Similarly, a large number of vegetable varieties have been
identified and released for fresh consumption, culinary purpose, processing,
nutritionally rich and those suited for export purposes. Several vegetable varieties are
also available with resistance to diseases and pests. Varieties have also been
developed in potato for short growing period, resistance to late blight, tolerance to
viruses and immunity to wart disease and resistance to cyst nematode.

Propagation: Vegetative propagation techniques have been standardized in several
fruit and plantation crops. Rapid methods of propagation through micro-propagation
are available in banana, several flower crops, MAPs and foliage plants. Production of
virus-free planting material through shoot tip grafting has been standardized in citrus.

Plant Growth Regulators: Use of plant growth regulators/ chemicals is now
successfully exploited for flower production, improvement in fruit set and size, fruit
guality and checking fruit drop and effective ripening.

2.6 Canopy Management: Efficient canopy management strategies have been developed.

2.7

2.8

2.9

2.10

High Density Planting systems in crops like mango, cashew, citrus, banana, pineapple,
papaya and apple have been standardised.

Drip Irrigation/ Fertigation technologies are available for banana, grape, papaya,
pomegranate, mandarin, coconut, areca nut and cashew nut.

Nutrient Management: Fertilizer schedules have been standardized for a number of
crops grown under different agro-climatic regions. Use of micro-nutrient sprays to
minimize physiological disorders, improve fruit set and quality, enhanced shelf-life etc.
are now practiced. Integrated Nutrient Management Strategies (INM) are available and
need to be adopted on commercial scale in different perennial crops.

Disease and Pest Management: For disease and pest management, use of safe
chemicals including bio-control agents has reduced the dependence on chemical
pesticides, residues in fresh produce and death of pollinators and useful insects.
Several technologies, using bio-control agents for control of insect pests like mealy
bug in mango, grape, etc. have been developed and need to be adopted by the
growers.

Plant protection schedules have been established for all commercially cultivated
horticultural crops. Biological control methods have been standardized for control of
mealy bug in grape, scale insects in citrus, rhinoceros beetle and leaf eating caterpillar
in coconut. Integrated Pest Management (IPM) strategies in crops like cabbage
(diamond back moth), tomato (fruit borer), potato (bacterial blight and tuber moth)
standardized. Apple scab and potato late blight forecasting systems have been

Vi



developed. Twenty-four IPM packages including those for fruits, plantation and spice
crops have also been developed for farmers.

2.11 Protected Cultivation: Protected cultivation / green-house/low poly tunnels production

techniques are now available for growing cut-flowers and vegetables. Crops like
tomato, cucurbits, cabbage, cauliflower, cucumber, lettuce, onion, spinach, brinjal,
pepper, turnip, radish, can be successfully grown for high quality under protected
cultivation. It has enabled farmers to produce vegetables in places like Leh and also
off season production of vegetables in north India. Technology for protected
cultivation of flowers like rose, chrysanthemum, gerbera and carnation in polyhouse,
shadenet etc. has been perfected. Low cost greenhouse technology developed for high
quality flower production in hilly states of J & K, Himachal Pradesh, Uttaranchal and
North Eastern states. These structures are now used commercially for export of quality
flower production in plains of Maharashtra & Karnataka.

2.12 Post harvest Management: At present, the post harvest losses are about 20-30 per

cent in different horticultural crops. This is happening mainly due to mismatch between
the production and infrastructure development for PHM. Technology development has
been in vogue but its adoption is far below. Post-harvest management including pre-
cooling, passive evaporative cooling for increasing the shelf-life of fresh fruits,
vegetables, floriculture products, processed fruits and vegetables have been
standardized. Packing materials like Corrugated Fiberboard boxes (CFBs), perforated
punnettes, cling films, sachets, wraps etc. have been standardized for fresh
horticultural produce. Tetra packs of different products are now house-hold items.

2.13 Value Addition: Development of new products like dried powder fruit based milk mix,
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juice punches, banana chips and fingers, mango nectar and fruit kernel derived cocoa
substitute, essential oils from citrus, fruit wines, dehydrated products from grape,
pomegranate, mango, apricot and coconut, grape wines, value-added coconut
products like snowball tender coconut, milk powder and pouched tender coconut water
(Cocojal) etc. are getting popular day by day. Improved blending/ packaging of tea and
coffee have opened new markets. Consumer friendly products like frozen green peas,
ready to use salad mixes, vegetable sprouts, ready-to-cook fresh cut vegetables are
major retail items.

Mechanization: To keep pace with improved production and productivity, different
machines have been developed for effective cultivation, intercultural operations,
harvesting, grading, packaging and value-addition. Development of mango harvester,
Kinnow clipper, potato digger, coconut peeler, etc. is being adopted by the growers.
Machines have also been developed/ installed for different specialized uses like cool
sterilization (irradiation) for sprouting in potato and onion, dehydration of different
produce, vapour heat treatment (VHT) in major mango growing belts, packaging of
coconut water, banana fig and chip making machine, etc.

2.15 Research Gaps: In spite of several research leads, there are still gaps, which require
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focused attention. Development of improved varieties/hybrids of fruits, vegetables,
plantation crops, medicinal and aromatic crops, flowers and ornamental crops, spices,
cashew, oil palm with high production potential, biotic and abiotic stress resistance and
is the need of the hour. There is also need to evolve appropriate horticultural based
cropping systems for different agro-climatic areas.

Gaps also exist in non-availability of desired varieties for specialized use like
processing, export etc. in different fruits, vegetables and flower crops. There is need to
standardize techniques for rapid propagation, evolve agro-techniques, efficient water
management, integrated plant nutrient management systems and integrated disease
and pest management for all commercial perennial crops .
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2.17 There is a dearth of standardized rootstocks of perennial fruit trees, farming technology
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with tissue nutrient based fertilizer guides, existence of several physiological and
pathological problems like malformation and alternate bearing in mango, granulation
and decline in citrus, shot berries in grape, guava wilt, Fusarium wilt in banana etc.

In vegetables and flowers, there are no varieties suited for protected cultivation and cut
flowers production, value addition, etc.

2.19 Organic production technologies need to be developed with scientific experimentation

2.20
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3.1

3.2

involving different disciplines to derive complete packages. Efficient post harvest
technologies for different horticultural crops are still lacking. There is a need to make
new products for internal and export markets. There is ample scope for standardization
of Hitech production technologies and mechanization.

there is a need to development of post harvest handling, storage and processing
system, product diversification and value addition. There is need to develop complete
post harvest handling protocol, cold chain, export, market intelligence, etc.

By giving focused attention on the above mentioned problems it is envisaged that the
desired production, productivity and quality levels can be efficiently achieved and India
could emerge as a major player in global horticulture.

HORTICULTURE DEVELOPMENT

Set up and programmes: The Department of Agriculture & Co-operation of the
Ministry of Agriculture is the nodal department for overviewing horticulture development
in the country. The Division of Horticulture was carved out of the Crops Division in
1981 and a position of Horticulture Commissioner was created in 1985. The Division is
vested with the responsibility of over-seeing the overall development of horticulture at
national level and is supported by three Boards i.e., National Horticulture Board,
Coconut Development Board and National Bee Board besides, two Directorates i.e.
Directorate of Cashew and Cocoa and Directorate of Arecanut and Spices. The
National Committee on Plasticulture Application in Horticulture which has 17 centres to
work on plasticulture intervention is also attached to the Division. A Central Institute of
Horticulture for effective dissemination of technologies and capacity building has been
established at Mediziphema, Nagaland. The Department implements its programmes
through the State Departments of Horticulture and provides leadership and coordinates
activities for the promotion of horticulture.

Budgetary Allocation: The plan investment for horticulture development increased
significantly from the VIII Five Year Plan onwards and resulted in considerable
strengthening of the horticultural development programmes in the country. Starting with
a meager financial allocation of Rs. 2.05 crores for horticulture development in IV Plan,
the Plan allocation rose to Rs. 1453.06 crores in 1X Plan. The allocation for horticulture
increased many folds during the X Plan with the launching of Technology Mission for
Integrated Development of Horticulture in North East Region, National Horticulture
Mission, Microirrigation Programme and National Bamboo Mission. The allocation for
the horticulture development during X Plan period (till 30 November, 2006) was
stepped up to Rs. 4,472 crores, which was nearly three times the allocation of Rs.
1,453 crores during the IX Plan. In addition Rs. 1,178 crores was allocated to the
commodity Boards of the Ministry of Commerce dealing with Tea, Coffee, Rubber and
Spices. At present the horticulture crops programmes form around 30 per cent of the
total outlay for agriculture development of the Department of Agriculture &
Cooperation.
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Technology Mission for Integrated Development of Horticulture in North East
Region & Himalayan States: The Technology Mission was launched during the
financial year 2001-02 to achieve overall development of horticulture in 8 states to
harness the potential that exists in the North East region. The scheme was further
extended to three other hilly States namely Jammu & Kashmir, Himachal Pradesh and
Uttaranchal during 2003-04. To achieve the goals and mandate of mission,
programmes have been formulated under four Mini Missions. An outlay of Rs. 845
crores was earmarked during X Plan period, of which an expenditure of Rs. 731 crores
(86%) is incurred. Technology Mission for Integrated Development of Horticulture in
North East and Himalayan States, has largely succeeded in its objective of sensitizing
the farmers in harnessing the potential of horticulture in the region.

National Horticulture Mission: This was a major initiative taken up during the X Plan.
The National Horticulture Mission was launched during the year 2005. The Mission
envisages an end-to-end approach in covering production, post harvest management
and marketing to assure appropriate returns to growers/producers; enhance acreage,
production and productivity in potential belts/clusters; adopt a coordinated approach
and promote partnership, convergence and synergy among R&D, processing and
marketing agencies in public as well as private sectors; promote, where appropriate,
National Dairy Development Board (NDDB) model of cooperatives to ensure support
and adequate returns to farmers, facilitate capacity-building and Human Resource
Development. Against an outlay of Rs. 1630.0 crores an expenditure of Rs. 790.51
crores (48.49%) has been incurred. NHM needs to be technically strengthened both at
the Central and State level. The organizational structure of NHM therefore, needs to be
reviewed. It is recommended that a technical person should lead a programme of such
a dimension. Besides, yearly external technical monitoring should be ensured annually
to find out gaps and also to make the process more effective and transparent at grass
root level.

National Bamboo Mission: The National Bamboo Mission was approved on 27"
October 2006 as a Centrally Sponsored Scheme. The Mission envisages to promote
the growth of the bamboo sector through an area based regionally differentiated
strategy. The mission addresses four major areas of bamboo development, namely (i)
research & development; (ii) Plantation Development; (iii) Handicrafts Development
and (iv) Marketing. Allocation for the National Bamboo Mission during X Plan is Rs.
91.37 crores.

Micro irrigation: A scheme on Micro irrigation was launched during March 2006 to
promote judicious use of water resources with a target to bring 6.2 lakh ha area under
micro irrigation. The Scheme, at present, is being implemented in 284 Districts of 13
States. The major components of the scheme are, coverage of area under drip and
sprinkler irrigation HRD of farmers and developmental staff, awareness and quality
control. Against an allocation of Rs. 800.49 crore for micro irrigation programme, an
expenditure of Rs. 731.0 crores (86%) has been incurred. However, the programmes
need to consider provision of assistance for closed spaced (high density planting)
crops, creation of water sources, pumps, tanks, etc. and replacement of drippers,
pipes, etc, introduction of micro sprinklers. The scheme should be extended to all
horticultural crops including oil palm.

National Horticulture Board (NHB): The National Horticulture Board (NHB),
established during 1984, is involved in the development of high quality horticulture
farms in identified belts and make such areas vibrant with horticulture activity which in
turn will act as hubs for developing commercial horticulture. The Board was launched
with the sole objective of promoting post harvest infrastructure of horticultural crops in
the country. However, in course of time the Board’'s programme some how got diluted
resulting in deviation from its identified objectives. Against an outlay of Rs. 585.0
crores during X Plan period, the Board utilized funds to the tune Rs. 381.3 crores



(65.2%). The National Horticulture Board is not recommended to be continued in its
present form. In view of launching of Technology Mission for Integrated Development
of Horticulture in North East & Himalayan States and National Horticulture Mission its
role needs to be critically reviewed. This requires total overview of the structure of the
horticulture division and various its units.

3.8 Coconut Development Board: The Coconut Development Board was established in
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1981, after Government of India abolished the erstwhile Directorate of Coconut
Development formed during 1966. The Coconut Development Board (CDB)
implements programmes for the Integrated Development of Coconut Industry. In
addition to the regular programmes related to development of coconut in the country.
Board also implements Technology Mission on Coconut launched during January
2002. Against an outlay of Rs. 175.0 crores to the Coconut Development Board for
various Schemes including Technology Mission on Coconut, an expenditure of Rs.
127.7 crores (86%) has been incurred. On a review of the ongoing programmes of the
Board it is recommended to restrict implementation of certain programmes in certain
geographical areas and merge some of the schemes in order to remove overlap
between regular schemes of the board and those of Technology Mission on Coconut
as suggested in the mainsreport .

Coffee Board: The Coffee Board of India is an autonomous body, functioning under
the Ministry of Commerce and Industry, Government of India. Set up under an Act of
the Parliament of India in the year 1942, the Board focuses on research, development,
extension, quality upgradation, market information, and the domestic and external
promotion of Indian coffee. The sanctioned outlay during the X Plan period for the
ongoing schemes is Rs.300 crores. Of this, the expenditure incurred during the plan
period was Rs. 221.22 crores (74%). It is suggested to discontinue some of the
Schemes of the coffee board, which have served the limited purpose by providing
some comfort to growers & exporters during their time of coffee crisis. Besides some of
the schemes need to continue during Xl Plan after modification. New Schemes are
also proposed to be launched during the XI Plan period.

3.10 Rubber Board: The Rubber Board is a statutory body constituted by the Government

of India, under the Rubber Act 1947, for the overall development of the rubber industry
in the country. The Rubber Board is mandated with integrated development of rubber
in the country. The sanctioned outlay during the X Plan period for the ongoing
schemes is Rs.415 crores. Of this, the expenditure incurred during the plan period
was Rs. 447.70 crores (107.9 %). Objectives of X Plan could not be achieved in full
and many programmes could not be implemented in time for which the board lays
responsibility of late receipt of approval of the major scheme. Therefore all ongoing
schemes except for Export Promotion are recommended to be continued.

3.11 Tea Board: The Tea Board lis a statutory organisation established under the Tea Act,

1953 by the Government of India. It was established as an apex body concerned with
integrated development of the tea industry in India by providing necessary assistance.
The sanctioned outlay during the X Plan period (2002-07) for the ongoing schemes
was Rs.463 crores. Of this, the expenditure incurred during the plan period was Rs.
462.98 crores (99.9%). While some of the existing programmes of the Tea Board need
to continue as such, some other are recommended to continue after modifications. To
cater to changing Global scenario and increasing consumer awareness, some new
interventions have also been proposed.

3.12 Central Institute of Horticulture (CIH), Medziphema, Nagaland: Recognizing the

importance for institutional support for development of horticulture in NE Region, the
Government of India has sanctioned a Central Sector Scheme for setting up of
Central Institute of Horticulture in Nagaland during January, 2006. CIH was
allocated Rs. 5.60 crores during X Plan period of which an expenditure of Rs. 1.3



crores (23.21%) has been incurred. The thrust areas for the Institute in the XI Plan
are (i) refinement /demonstration of identified technologies specific for the region; (ii)
Production and supply of quality seed and planting material of improved/high
yielding varieties and (iii) training of state department officials and field functionaries
in selected aspects of horticulture development including post harvest management,
processing and value addition. The Scheme was launched only during January
2006 and it should continue during the Xl Plan period.

IV. PLANTING MATERIALS

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Importance: Planting material plays an important role in the production of horticultural
crops. Inadequate availability of quality planting material is one of the important
deterring factors in development of a sound horticulture industry. At present 30-40%
demand for planting material is being met by the existing infrastructure. Farmers do not
have access to certified disease free material as a result of which production;
productivity and quality of the produce suffers. Much of the dependence is on the
unregulated and unmonitored private sector in most of the states. The existing
nurseries lack modern infrastructure such as greenhouses, mist chambers, efficient
nursery tools and gadgets, implements and machinery.

Production Facilities: In the existing infrastructure, there are just over 100 big
nurseries. A number of Government Nurseries also exist in different States. Planting
material is also being produced by the ICAR Institutes and SAUs. Private nurseries
also play important role to meet the requirement of the growers and at present the
number of small and medium scale nurseries is over 6,300. In recent years some Hi-
tech nurseries like Indo-American Hybrid Seeds have also become popular. In addition
to these there are 19 NSP centres under National Seed Project for the production of
vegetable seed. In medicinal and aromatic plants, very few centers are engaged for the
production of quality seeds. Seeds of 30 vegetable hybrids are also being produced
under NSC which also deals with horticultural crops through contract growers.

Micro-propagation is also being commercially exploited and some 1.5 million plants
are being produced every year in banana, sugarcane, ornamentals, spices and
medicinal plants.

ICAR through its network of research institutes and national centers along with a net-
work project on hybrid seed production has intensified work on quality plant material
production of different horticultural crops.

Coconut seedlings and hybrid plants are being produced under schemes of the
Coconut Development Board and under APEDA funded schemes for the production of
planting material of spices.

Under the Technology Mission for integrated development of horticulture in NE states,
302 new nurseries have been established and under National Horticultural Mission
2830 new nurseries are proposed to be established by the end of XI plan.

Different nationalized banks like NABARD, SBI, PNB, etc. are also funding schemes for
the establishment of nurseries.

Proposed Infrastructure: It is proposed to develop 1345 nurseries during 2006-07
under NHM and TMNE. Very few states such as Maharashtra, Andhra Pradesh and
Punjab are self sufficient in production and distribution of planting material, while rest
of the states out-source it from other states either from public or private sector
nurseries.

Constraints: There are several constraints in the existing system of plant propagation.
There are several private nurseries operating in the country playing important role in
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multiplication of planting material of different horticultural crops several of them follow
traditional methods and lack adequate infrastructure and sell plant material of unknown
pedigree at exaggerated prices resulting in fleecing of the buyers. There are also
several private nurseries propagating planting material of protected varieties. It is
hoped that as a result of establishment of Protection of Plant Varieties and Farmers
Right Authority of Govt. of India flouting of plant breeders rights would diminish.

4.10 Of the many other constraints, inferior quality seed being procured, un-availability of
standardized root stocks and non-maintenance of healthy stocks of elite varieties are
worth mentioning. In vegetables inclement weather, non-maintenance of isolation
distance in cross pollinated crops, low indents for new varieties, non-availability of
nucleus seed, inadequate supply of mother plant, unavailability of improved tools, non-
adoption of plant protection measures, non-existence of virus indexing, use of diseased
scion woods, procurement through open quotations are some of major constraints.

4.11 Regulations: At present there is no legislation to regulate production and sale of
vegetatively propagated planting material and there is a necessity to ensure quality
production through a mechanism by establishing an Apex Body.

4.12 The crop wise requirement of planting material in various horticultural crops has
been estimated by a modest expansion of 4% per annum. Thus the total requirement
of planting material of fruits, coconut, cashew, black pepper, tree spices, areca-nut,
etc. which was around 1400 millions by 2002 which can be projected as 2,000 million
by 2012.

4.14 In fruit crops projected demand of planting material during 2007-08 would be 7,145,841,
which will increase to 83,59,632 during 2011-12. In vegetable seeds the annual seed
requirement is expected to be more than 185 MT of breeders’ seed. In floriculture the
area would increase by 5,000 ha during XI Plan and the demand for planting material
would be around 19,682 lakhs, which will require 2,232 ha of nursery area.

4.15 XI Plan Programmes: Rather than giving ad-hoc assistance for multiplying nurseries it
is recommended that a scheme of establishment of national and regional nurseries
may be taken up as detailed below. The envisaged major programmes during XI Plan
to be taken in fruits up consist of establishment national and regional nurseries.

4.16 National Horticultural Nurseries: These will be responsible for large scale production
and distribution of genuine quality seed and planting material to the entire country. In
mango, such nurseries will be established at Dapoli/Vengurla, GBPUA&T, Pantnagar,
IARI Regional Station, Karnal, GAU, Paria, IIHR, Bangalore, RAU, Samastipur, APAU,
Sangareddy/Kodur and BCKVV, Malda. In grapes NRC Grapes, Pune, IIHR, Bangalore
and APAU, Hyderabad have been identified. In banana, centres identified for national
nurseries are NRC on Banana, Trichy, MPKVV, Rahuri, UAS, Bangalore and RPRC,
Bhubaneswar. In pomegranate the identified centers are MPKVV, Rahuri and UAS,
Bangalore. In litchi, the centers are RAU, Samastipur, GBPUA&T, Pantnagar and
HARP, Ranchi. In guava, the centers are CSAU &T, Kanpur and MPKVV, Rahuri. In
walnut, the centers are SKUAS&T, Srinagar and YSPUH&F, Solan. In apple, the
centers are SKUA&ST, Srinagar, YSPUH&F, Solan and HETC, Chaubatia. In passion
fruit, the centers are ICAR Complex for NE Region, Meghalaya; Kiwi fruit, YSPUHF,
Solan and in ber, CAZRI, Jodhpur and HAU, Hisar and in papaya, |ARI, Regional
Station, Pusa, Samastipur CHES, Chettalli, TNAU Coimbatore and HAPS, Ranchi are
identified centers for strengthening under the scheme.

4.17 Regional fruit nurseries: These nurseries are proposed to be set up on an area of 4
ha at SAU centers to act as model nurseries with an. The centers identified are FRS,
Rewa, BHU, Varanasi, PAU, RSGurgaon, OUAT, Bhubaneswar, CAU, Imphal, AAU,
Jorhat, BAU, Ranchi, CIPHET, Abohar, IGAU, Raipur, CIAH, Bikaner, HAU, Hisar,
BAU, Ranchi, SKUAS&T, Srinagar, CIMAP, Lucknow, IHBT, Palampur, RRL, Jorhat,
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CoA, Pune, CoH, Mandsaur (MP), BCKVV, Nadia, RAU, Udaipur, GAU, Anand, IARI
Regional Station, Shimla, NDUA & T, Faizabad, CPCRI, Kasaragod, UAS, Dharwad,
KAU, Vellanikkara, PDKV, Dapoli, APAU, Hyderabad, IARI-RS, Indore. In addition to
these, Commodity Board Seed farms will be set up for coconut (5), spices (3), tea (5),
coffee (2) and rubber (5).

4.18 Besides these nurseries it is proposed to establish National Centres for production of
virus-free plant material in Citrus. These centres will be established at NRC on
Citrus, Nagpur, PAU, Ludhiana/ Abohar, APAU, Tirupati, AAU, Jorhat, IIHR, Bangalore/
CHES, Chettali. These centers would under take identification of high yielding virus
free plants of scion / stock varieties through meristem culture followed by Shoot Tip
Grafting (STG) besides virus detection and maintaining seeds of the recommended
rootstocks and budded plantlets for sale.

4.19. A Scheme for Production of Vegetable seeds for meeting the breeder seed
requirements and research on important issues related to seed production is also
proposed.

4.20 It is also proposed to establish a Central Certification Agency for quality planting
material which will be responsible for certification of any plant material sold to growers.
The agency will carry out frequent inspections to certify the planting material that is
produced or traded in the country.

4.21 Interventions: The total requirement for breeder seed in potato is about 3,000 MT and
there is a short fall of 900 MT. There is no seed production and multiplication chain in
50-55% of potato production areas. Areas where no seed supply channel exist, there is
need to create an altogether new potato seed multiplication and supply chain involving
private sector and State Govt. agencies. The seed village scheme proposed by the
National Commission on Farmers is likely to give good dividend in this direction.

4.22 For plantation crops strict guidelines for the production and distribution of quality
planting material require use of quality planting material for replenishing senile areas
and the quotation/ tender systems of buying planting material in auction need to be
banned for procuring the planting material.

4.23 For Spices programme a large scale multiplication of traditional spices needs to be
initiated at the ISR, Calicut and Spice Board funded farms and SAUs. For seed spices,
NRC for Seed Spices, Ajmer may be given necessary funds for making available
commercial seed production of different spices like Dhania and Jeera; for black pepper,
clove and cardamom multiplication may be done at ISR, Calicut and KAU, Thrissur.

4.24 In case of Medicinal and Aromatic plants there is dearth of planting material in many
key species and limited improved varieties are available. Plants like Norii (Morinda
citrifolia L) which are emerging as useful medicinal plants should be given desired
importance. Hence different institutions under public sector like NRC on Medicinal and
aromatic crops, Anand and CIMAP, Lucknow are required to multiply plants for supply
to growers.

4.25 Paucity of genuine and quality planting material is said to be the major hindrance in
area expansion and replanting fruit crops with private and un-registered nurseries
spread all across the country often selling spurious materials. Hence, during the Xl
Plan period it is proposed that a Planting Material Authority under the aegis of
Ministry of Agriculture is proposed to be established with the following objectives of

()  To facilitate and monitor quality of planting material being produced and traded
in the entire horticulture sector in the country,

(i) To facilitate availability of genuine and quality planting material in different
horticultural crops by accrediting nurseries and seed farms,
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iiiy To create guidelines for all plant propagation related activities in horticulture in
the country,

(iv) To create awareness amongst people for adoption of improved varieties,

(v) To develop and facilitate linkages between planting material production
systems in public and private sector and joint ventures and

(vi) To accredit, register and monitor all activity related to production of plants and
seed of horticultural commodities. In nut shell the authority would be
responsible for regulating norms, for quality in planting material, quarantine
facilities, promotion of root stocks, trade norms, etc.

4.26 Implementation of seed and nurseries act: The seed act and nurseries registration
act has been in operation since Dec, 1966. There are 21 seed certification agencies in
the country at present. Currently National Seed Policy, 2001 provides frame work for
ensuring growth of seed sector by providing farmers with superior planting material in a
liberalized economic environment. However judicious control on production and
distribution of plant material is lacking. These deficiencies are proposed to be cured in
the Seed Bill 2004 introduced in Rajya Sabha by registering every horticultural nursery
and adherence to certain rules and regulations by person holding registration of
nursery. At present Nursery Registration Act is in force only in the states of Arunachal
Pradesh, Chattisgarh, Goa, Jharkhand, Madhya Pradesh, Manipur, Meghalaya,
Mizoram, Nagaland, Rajasthan, Sikkim, Tripura, West Bengal , while in some states some
system of registering / monitoring exists.

V. BIOTECHNOLOGY

5.1 The last two decades have witnessed unprecedented technological advances in
biological sciences especially in techniques of plant tissue culture, recombinant DNA
technology and DNA based markers which have provided hitherto unthinkable
approaches for harnessing genes of interest from across the biological systems even
from those separated by sexual incompatibilities, for developing superior genotypes of
different crops.Rapid multiplication of elite genotypes through micropropagation and
refining as well as shortening the breeding process using marker-aided selection are the
important technologies, which are already positively contributing to crop improvement
programmes world over.

5.2 Micropropagation is the widely applied aspect of plant biotechnology and as a result over
100 tissue culture laboratories have been established in the country. Undeniably the
most useful outcome of tissue culture has been in the micropropagation of ornamentals,
fruits and plantation crops, MAP and forest trees. Laboratory research on
micropropagation of plants of economic importance (Citrus, Eucalyptus, bamboo, teak,
poplar, banana, turmeric and cardamom) has been scaled up to near commercial level.
Tissue culture has been effectively used for multiplying and storing economically
important, endangered (e.g. Nepenthes khasiana), threatened (Himalayan orchids) and
biologically incompletely understood plants (Podostemaceae) and medicinal plants.

5.3 Micro-propagation is also being commercially exploited and some 1.5 million plants are
being produced every year in banana, sugarcane, ornamentals, spices and medicinal
plants. Commercial exploitation through micropropagation has become vital for improved
crop production. The consumption of tissue culture plants for 2002-03 has been
approximately 44 million plants with banana constituting about 41% share followed by
sugarcane at 31 %, ornamentals at 14%, spices at 6% and medicinal plants at 4%.
Micropropagation in banana is a success story. The demand for tissue culture banana is
expected to increase by about 25 to 30 percent estimated to the extent of about 5.0
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million every year by 2010. In 2011-2012, the anticipated demand for tissue cultured
plant’s would be 219.67 million plants against the installed capacity of 144 million plants

5.4 In the global scenario, ornamentals account for nearly 75%. At present most of the large
commercial tissue culture laboratories are operative in states like Maharashtra,
Karnataka, Kerala and Andhra Pradesh. Banana is the largest sold micropropagated
fruit crop in India and abroad. Strawberry is also catching up in our country. Among
plantation crops, cardamom has been successfully commercialized. The, major
ornamentals produced through tissue culture are syngonium, chrysanthemums,
dieffenbachia, gerberas, anthuriums, roses, orchids, lilies, gladiolus, etc.

5.5 There are several problems in commercial micropropagation like non-availability of
proven and reproducible protocols in many desired crops, high production costs and
sale price of tissue culture plants, Inadequate quality control of tissue culture plants,
Inadequate availability and unorganized market of tissue culture plants, Proper
demonstration and technology validation for exploitation on commercial scale and there
is no control over genetic fidelity and freedom from viruses in tissue cultured plant.

5.6 Besides ICAR, DBT also has a strong programme on agricultural biotechnology with the
focus on: Improving production and productivity; inducing drought and salinity tolerance;
Inherent tolerance to pests and diseases and enhancement in nutritional qualities in
crops like potato and banana. It has established Micropropagation units, Technology
Parks (MPTs), High-Volume Hardening Units for tissue cultured plants, a National
Facility for Virus Diagnosis and Quality Control of Tissue Culture Raised Plants at IARI,
New Delhi and National Certification Centre for Tissue Culture Laboratories has also
been established.

5.7 Most of the protocols developed are for herbaceous crop species and few for woody
species. Hence, it is now felt that micropropagation protocols be refined for different
crops like citrus, grape and apple rootstocks, pomegranate, guava, sapota besides
walnut, litchi and some unexploited crops, where there is huge requirement of planting
material. Commercial micro-prorogation of chip-making potato cultivars, all important
ornamental crops and Medicinal and Aromatic Crops should continue with strengthening
of the existing facilities both under public and private sectors.

5.8 Xl Plan programmes: During Xl plan it is recommended to

I Establish National Centers for production of Virus-free Citrus Plants on the line of
success achieved at the National Research Centre on Citrus, Nagpur and PAU
Ludhiana/ Abohar in multiplication of disease-free citrus planting material. These
centers should be replicated in different citrus growing belts at institution devoted
to citrus R&D. a total of eight such centres are recommended. These centers
provide with large net-houses for raising healthy rootstock seedlings and
establishment of containment facilities for maintenance of virus-free scion variety
stock plants. These centers are allocated a sum of Rs 1.1 crore each.

i. The major cost involved in the production of tissue-cultured plant is the
expenditure involved in hardening. To make the tissue-cultured plants available
at affordable rate, the need is felt to establish large hardening facilities for tissue
cultured plants in different horticultural crops located in different crop clusters. It is
proposed that six new large scale hardening structures be installed in different
regions having demand for nearly 15-20 million plantlets per annum of different
horticultural crops. These centres be provided with Rs. 50 lakhs each for
establishing semi-hardened tissue cultured plantlets and then supplying to the
farmers.

iii. Itis also proposed to establish a National Centre for Plant Disease Diagnosis in
horticultural crops at IIHR, Bangalore with a grant of Rs. 200 crores to conduct
research on disease management in different horticultural crops and
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development of pathogen detection and their diagnostic kits. This centre will
serve as a National Facility for the entire country to have provision for sharing
facilities on hire for any study. There will a network of ten centres for production
of Molecular Diagnostic kits for different diseases affecting horticultural crops.
These centres should be given Rs. 1.0 crore each for creating these facilities.

iv.  To strengthen the facilities for Horticultural Biotechnology and ancillary facilities at
the different public sector undertaking, i.e. ICAR institutes and SAU’s, 50 centres
already involved in micro propagation should be strengthened with budget
allocation of Rs. 200 crores to make available world class facility. .

v. A provision for Up-scaling of micropropagation activities in target horticultural
crops at different centres in public and private sector is also recorded. The
existing centres may be given financial support to create facility for large scale
multiplication and hardening facilities.

VI. HI-TECH HORTICULTURE
6.1 High Density Planting: High density planting (HDP) is one of the methods to enhance

6.2

6.3.

6.4

6.5

productivity per unit area both in short duration and perennial horticultural crops. In
perennial crops, it is more useful since it permits efficient use of land and resources,
realising higher yields, net economic returns per unit area, easy canopy management
suited for farm mechanization and cultural operations, efficient spray and weed control,
improvement in fruit quality and easy and efficient harvest of high quality produce, etc.

There are five important methods to achieve HDP namely (a). Use of dwarf scion
varieties; (b). Adopting dwarfing rootstocks and inter-stocks; (c). Efficient training and
pruning, (d). Use of plant growth regulating chemicals; and (e). Suitable crop
management practices.

There are several fruit crops where desired success has been achieved using HDP.
These crops include apple, peach, plum, sweet cherry and pear among temperate
fruits, and banana, pineapple and papaya among tropical fruits. In India, HDP
technology has been successfully demonstrated in banana, pineapple, papaya and
recently in mango, guava and citrus where two to three times increase in yields are
realized. In plantation crops like cashew, coconut and arecanut, such dense plantings
can best be adopted using multi-crop species cropping systems. These systems need
popularization.

Some of the major concerns in adoption of HDP is that being an intensive system,
requires high capital to establish though it is more productive and profitable, if followed
scientifically. Non-availability of adequate planting material of dwarf varieties in
different horticultural crops, except banana and non-availability of clonal rootstocks in
some fruit and plantation crops are the major constraints in promotion of HDP.
However, taking into consideration the need for doubling the production and
productivity it is important that such intensive systems be adopted in India to replace
the traditional planting densities and methods of fruit growing. The area expansion
programmes under HDP need to be promoted among farmers.

Accordingly, the scheme for HDP promotion under NHM and TMNE should be
continued with more budget allocation in targeted crops. This will also need to promote
HDP systems along with micro-irrigation and fertigation methods standardized for
different crops and agro-climatic conditions. The mono-species HDP is costly and
technology-intensive, hence should be exploited for commercial sole fruit production.
For small and marginal farmers, multi-species HDP approach should be standardized.
In plantation crops, multiple cropping systems like coconut and arecanut with pepper;
tree spices, tuber crops, banana and pineapple should be made popular in south India.
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6.6

6.7

6.8

6.9

6.10

Use of Plastics: Plastics have several applications in commercial horticultural
activities. These include drip irrigation; plastic film mulches; greenhouse structures;
high and low tunnels; post harvest operations; etc. Use of plastics has proved
beneficial to promote the judicious utilization of natural resources like soil, water,
sunlight and temperature.

During the last decade, there has been a substantial increase in area under micro-
irrigation and protected cultivation of different horticultural crops. The MI programme,
which started as a subsidy scheme is now a demand driven enterprise in several states
like Maharashtra, Karnataka, Andhra Pradesh and Tamil Nadu. As a result of these
efforts, India is now one of the leading countries using micro-irrigation technology.

Drip irrigation has got maximum area under fruit crops followed by plantation crops.
Among the crops, maximum adoption of drip system has been in fruit crops (35%)
followed by plantation crops (18.5%). In fruits, the maximum area is under grape
followed by mango, pomegranate and banana. This system saves irrigation water
varying from 30 to 70% in different crops. At present, about 2,756.8 lakh ha have been
covered under micro-irrigation, which can be further extended to 4,584.80 lakh ha with
addition of 1,828 lakh ha during Xl Plan. Continued support and subsidies grant to
farmers for adoption on Ml systems under different governmental agencies like NHB,
NCDC, NABARD, nationalized banks, etc. should be given.

A small proportion of 1927.009 thousand ha under MI system is under sprinkler
irrigation in plantation crops like tea and coffee. This system is more successful in
undulating area and improves yield significantly and need to be popularized.

Precision farming:Precision farming can be defined as cultivation by adopting those
technologies which give maximum precision in production of a superior crop with a
desired yield levels and quality at competitive production. These include use of
genetically modified crop varieties, micropropagation, integrated nutrient and water
management, integrated pest management, protected cultivation, organic farming, use
of modern immunodiagnostic techniques for quick detection of viral diseases and high-
tech post-harvest technologies including cold chain.

6.11 To meet desired yield level in different horticultural crops, a network of 17 Precision

6.12

Farming Development Centers (PFDCs) were established for conducting research and
demonstration of different hitech technologies and also act as centers of excellence in
research, training and demonstration. These centers develop technologies related to
micro-irrigation, protected cultivation and mulching in different horticultural of the
region.

During Xl Plan, the PFDC centres were given additional fund for arranging human
resource development activities through both short and long term demonstration and
entrepreneurial trainings. The technologies adopted and developed are very popular
with the growers and thus there is a vast scope in entrepreneurship development.

6.13 Protected cultivation: Protected cultivation of horticultural crops is production of high

quality produce for internal and domestic markets. There are different types of
protected structures being adopted by the growers based on the agro-climatic region
and the availability of different inputs. Some of the most ideal regions in the country are
the western and eastern India. In this region this technology is under maximum
adoption for growing export quality gerberas, carnation, roses, etc. In vegetables, crops
like pepper, tomato, cucumber, musk melon, baby corn etc. are successfully grown. In
northern states, low polytunnel has been used to produce quality strawberries and high
value vegetables.

6.14 During IX Plan, other plasticulture applications like greenhouse, shadenets, etc. also

got momentum. Different pilot scale demonstrations were established by the State
Governments/ Central Governments (SAUs /NGOs /Trusts (for their own land)/ ICAR

Xvii



agencies and institutes. Several progressive farmers also adopted different schemes
and started growing horticultural crops along with drip irrigation installation. Structure
for low cost polyhouses, low tunnels, shade nets, etc. are been used local material to
cut down the cost and make the technology affordable to marginal farmers.

6.15 Some of the polyhouses have cooling system to raise off season crops and therefore,

6.16.

require electricity for operation. Hence subsidy on power tariff for protected cultivation
should be given by the state governments to make this promising technology
commercially viable.

Mulching: Covering of soil around the root zone of plant with a plastic film is called
plastic mulching. It is an effective means to restrict weed growth, conserve moisture
and reduce the effect of soil borne diseases. Black plastic prevents the germination
and growth of weed seeds. Mulching has been helpful not only in preventing moisture
loss through evaporation from the soil and lowering the temperature but also reducing
nutrient loss by leaching and weed control, reducing run-off, increasing penetration of
rainwater, controlling erosion, correcting the chemical balance of the soil and reducing
damage by pests and diseases.

6.17 Use of mulches has been demonstrated in both annual and perennial crops. At present,

6.18

6.19

6.20

it is being adopted mainly in vegetable and few fruit crops. In India plastic mulching is
yet to gain momentum. Inadequate awareness about the usefulness of mulching is one
of the reasons. However, non availability of the mulch material in interior areas is
another factor. Although assistance is being extended under NHM and TMNE
programme for promoting plastic mulching, the coverage of area is meager in the
country when compared to other countries like China. It would, therefore, be
necessary to adopt an aggressive strategy during the Xl Plan for promoting this
technology through the ongoing schemes.

Integrated Nutrient Management: Integrated nutrient management (INM) refers to
maintenance of solil fertility and plant nutrient supply to an optimum level for sustaining
the desired crop productivity through optimization of the benefits from all possible
sources of plant nutrients in an integrated manner. Nutrients are essential for
productivity and quality of different fruit crops.

Addition of inorganic fertilizer constitutes one of the most expensive inputs in
horticulture. However, their excessive and indiscriminate use has resulted in several
environmental problems. Hence, to ensure high economic productivity and to sustain
the available soil nutrient status at a desirable level, correct doses of manure, bio- and
chemical fertilizers must be applied, based on use of reliable diagnostic tools.
Considering energy, economy and environment, it is imperative that manures, bio- and
chemical fertilizers should be used efficiently.

Integrated nutrient management system is the main focus of different of research
programmes of ICAR through its AICRP projects on different horticultural crops. At
present, the tissue nutrient based guides have been developed for crops like mango,
banana, citrus, grape, guava, ber, pineapple, papaya, coconut, etc. It is important that
these INM systems receive more focused attention in Xl Plan to organize the entire
horticulture under scientific nutrient management systems.

6.21 There is a need to strengthen the existing Tissue Nutrient Labs at different SAUs and

ICAR institutes so that they can render services as referral laboratories for the entire
production cluster/region. These centers will develop capability for analysis, diagnosis
and recommendations on INM practices.

6.22 Among organic inputs, bio-fertilizers are commonly known as microbial inoculants that

improve soil fertility and crop productivity. These are the beneficial micro-organisms
which help in improved uptake and availability of different essential macro- and micro-
nutrients, bio-control properties, enhanced growth, yield and quality, endurance to
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abiotic stresses etc. It forms a key component in INM strategies. There is a demand for
76,500 thousand tonnes of bio-fertilizers in the next few years. However, there is a
dearth in availability of bio-fertilizers and hence the programmes have to be initiated for
multiplication and supply of bio-fertilizers.

6.23 Harnessing earthworms as versatile natural bioreactors is referred to as farmer’s friend.

6.24

6.25

6.26 |

The process of composting organic wastes through domesticated earthworms through
domesticated earthworms under controlled conditions is vermin-composting. This
sector needs to be promoted as a movement and accordingly programmes be initiated
for establishing vermi-compost units during XI Plan.

Establishment of five National Bio-fertilizer Referral Laboratories is recommended to
enhance production and quality certification for entire trade on bio-fertilizers in the
country. Similarly, 12 National Network Centres on Bio-fertilizer Production may also
be initiated. The National Bio-fertilizer Development Centre, Ghaziabad and its six
centres should be strengthened for production of quality bio-fertilizers and organizing
HRD trainings.

Integrated Pest Management: Integrated Pest Management (IPM) in agriculture aims
at judicious use of cultural, biological, chemical, host plant resistance/tolerance,
physical-mechanical control and regulatory control methods. Besides, it also employs
bio-pesticides, antagonists etc. Different safe chemicals and bio-agents are employed
in IPM and can effectively be used to minimize the risk of pesticide residues in fresh
and processed produce.

PM strategies include a number of components like use of safe pesticides, proper field
sanitation practices, practicing deep tillage and optimum fertility management
operations, adopting beneficial for agronomic manipulations like crop rotation, shifting
of planting dates and crop duration, trap-cropping, conservation and utilization of
natural enemies, destruction of alternate hosts, etc..

6.27 Due to the continued research by different institutions, there are different IPM and IDM

packages available. Some of the technologies developed by different agencies on
several horticultural crops have proven beneficial for the growers.

6.28 During the IX Five Year Plan, a central sector sponsored scheme entitled "Promotion of

IPM in India" was implemented under which covers training programmes of 7 and 15-
day on IPM were initiated as refresher courses for master trainers and Agricultural
Extension Officers and farmers. The initiatives taken were strengthened during the X
Plan through DBT sponsored training, demonstration and establishment of bio-control
production plants in the country. These initiatives need further strengthening.

6.29 The Government has recognized the usefulness of biological control approach in the

6.30

6.31

IPM programme. Presently, grants-in-aid @ Rs. 50 lakhs per laboratory in being
allocated for creating mass production facilities.

For export oriented crops biological suppression alone may be used to produce
pesticide residue free fruits, vegetables, spices and MAPs. Research should be
strengthened on IPM for the development of cost effective and commercially viable
mass production technologies of various candidate bio-control agents / bio-pesticides.

At present there is no proper monitoring of the quality of bio-control agents being
produced and traded in the country. Hence, there is a need to establish two National
Referral Laboratories for Bio-Control Agents be established during Xl Plan. These
centres will monitor the production, demand and give certification for the products
being traded in the country. Besides they will develop new agents and technology for
transport and storage of different products. Furthermore, there is a need to establish 14
Regional Centres for Demonstration and Promotion of IPM technologies in Horticulture.
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Continue the financial assistance for strengthening accredited laboratories for mass
production of bio-control agents and setting up of new units for the production of
different agents so that these units continue to make available bio-control agents and
bio-pesticides for use of farmers at controlled rates approved by the MoA.

6.33 There is also need to promote establishment of units for development of neem based

pesticides in the rural sector to meet their growing demand in horticulture. During Xl
Plan period about 50 such units may be set up under the centrally sponsored scheme.

6.34 Mechanization: Non-availability of labour both skilled and unskilled is the main concern

6.35

6.36

for the horticulture sector to make progress at the desired pace. This condition
necessitates the role of mechanization and automation to bring about the required
development. Need for mechanization starts with tools and machinery for filling of pots,
digging of soil, application of fertilizers, weeding, spray of chemicals, training and
pruning, protected cultivation, micro-irrigation, harvesting, washing, grading, sorting,
packaging, processing, value addition, new product development, etc.

With stringent WTO and HACCP standards coming into force, it is imperative that
production and post-harvest management systems in diverse horticultural crops
gradually be made effective, safe and precision oriented.

Different machines have been developed for effective -cultivation, intercultural
operations, harvesting, grading, packaging and value-addition. These machines need
to be popularized at farmers’ level for providing subsidies. The different machinery
ranging from sprayers and harvesters, potato digger, coconut peeler, etc. are gradually
being popular.

6.37 There is a need for nursery automation for media preparation, budding and grafting,
training and pruning, sprayers for different purposes, harvesting devices for perennial
tree crops. Harvester for coconut, coconut tree climbing gadget, layout machines for
tuber crops, pit diggers and harvesters, etc. for different horticultural crops to undertake

different operations.

VII. ORGANIC FARMING

7.1

7.2

Organic Farming is mainstreaming in the country faster than expected. The factors
attracting public and private attention include; increasing prospects of organic
agribusiness trade because of increasing demand for safe food and an approach to
sustainable development of farming based rural livelihoods in marginal areas and for
small farmers. The first factor dominates the organic priorities of the developed world
and the second factor dominates organic farming priorities of the developing world.
Even though India is a late starter yet during the past five years organic farming and
agribusiness option have spread across the country very fast. During the next five to
ten years, India is likely to be able to convert about 10% of its agriculture into certified
organic farming, it will have helped the farmers in the rain fed areas come out of the
poverty trap and increase India’'s agribusiness share in the global trade, besides
making it number one organic country in the world.

Farming system: The inherent characteristic of organic farming is that it encompasses
the whole farming system, even if one was to focus on a sector like horticulture or a
commodity, such as apple crop. Accordingly, either a farm is organic or it is not, even
if the focus is on lead crops (horticulture cash crops). If the farmer is an organic fruit
producer, the other food crops he produces will also be organic, and so will be his
livestock husbandry system — the manure and milk he produces. Therefore, because
of the strong inter linkages of this sector within the farming activities; the sector will be
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7.3

7.4

7.5

7.6

7.7

7.8

better addressed in the five-year plan of the country if we target interventions to the
organic farmers and organic area, rather than individual organic crops/ commaodities.

During the X Five-Year Plan, organic farming was selected as one of the new areas for
attention under National Programme on Organic Production, implemented by Ministry
of Agriculture. A National Centre of Organic Farming was established by the Ministry
to implement the scheme, which covers interventions like support to organic input
industries, demonstration, training; support for service providers to help train farmers in
organic farming techniques; support for Model organic farms and market development
and promotion. A budget of Rs 57 crores was allocated to this scheme.

As a result of these interventions, organic agriculture has made unexpectedly high
growth during the Xl plan period. It is a combined effect of farmers efforts, Govt
interventions, NGOs work and market forces that Indian organic movement has
reached a stage where it can swiftly move to occupy the desired space in Indian
agriculture, which was left as a vacuum by the green revolution. Today, India is among
the few countries alongside EU, US, Japan, Brazil, Argentina, and Switzerland which
have adopted organic standards and put in place an inspection and certification
mechanism.

Nine states of India have promoted policies and programs on Organic Farming. While,
Uttarakhand made organic a thrust area for improving mountain agriculture based farm
economy and livelihood, Mizoram, and Sikkim declared the intentions to move towards
total organic farming, even without necessary infrastructure, human resources and
programmes. Karnataka formulated organic policy and Maharashtra, Tamil Nadu and
Kerala supported public private partnership for promoting organic farming.

From the viewpoint of commodities, India today produces range of organic products
from fruits and vegetables, spices to food grains, pulses, milk and organic cotton. In
addition India produce also includes wild harvest of medicinal, aromatic and dye plants.
Some of these are organically cultivated and exported. While data for export
commodities is available the data on domestic availability of organic commodities still
relies on best guesses of stakeholders. Organic foods are definitely emerging, with
organic retail stores, super markets and packaged deliveries visible in big cities and
small towns.

To create the domestic market for organic produce, the so called pull factor, is still
missing because of low awareness among consumers about food safety and also
because of lack of access to organic products, not because of production per se but
because of weak supply chain systems, at present. Organic producer is looking for the
market to get good price and quick sales but is partially successful. The organic
retailers are looking for constant supplies, specially of fruits, vegetables, and food
grains, which they do not know from where to get, and the prospective organic
consumer does not have an easy access to organic products so far.

National Commission on Farmers has identified it as a tool for second green revolution
in the rain-fed and hilly areas of the country. Keeping in mind the need for scaled up
public interventions to promote organic farming , the commission estimated the need
for investing over Rupees 2500 crores during the XI" five year plan. The Commission
has made a recommendation that 25,000 Organic Villages with niche commodities
should be developed in the hills during the next five years, and the local farm
graduates and youth be involved in it. The Commission has observed the institutional
infrastructure for promoting organic farming in the country is as yet far from
satisfactory. Commission has recommended that a focused national movement on
organic agriculture be launched, for mainstreaming organic farming in the national
agriculture economy.
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7.10

7.11

7.12

7.13

The Working Group, concurs with the recommendations of the National Commission
on Farmers and has made it a basis for designing and proposing the 11™ plan
programme on organic farming. The objectives of the organic sector plan in XI Plan
include ;

i. tomake India number one organic country in the world in next ten years

ii. to convert five million hectares of farm land and 5 to 6 million organic farmers into
organic, during the Xl plan period

iii. by the end of the XI plan, produce Rs 15,000 crores worth of organic
commodities; wherein 80% production is for domestic and 20% for export.

iv. to increase self employment opportunities through organic enterprises

Investment of Rs 2500 crores is proposed during Xl plan in organic sector, in the
following four areas;

i. farm conversion to organic and production processes

ii. developing organic supply chains for domestic market

iii. developing supply chains for export market

iv. human resource development and institutional capacity building

v. awareness promotion and developing policies, strategies, standards and
regulations

Institutional Setup: However, this investment and other initiatives in this sector may
not yield desired results because they face a key constraint in the absence of proper
national institutional set up that can take care of all aspects—promotion, research,
development and regulation of standards and trade. Today there are many players
and as many stakeholders. Ministry of Agriculture, ICAR, Ministry of Commerce,
National Steering Committee on organic farming, organic farmers associations, NGOs
and above all new business houses coming up as investors for organic retail and
exports. Further, International developments in organic regulations, trade and
development promotion demands that India creates such a body so as to represent
and take care of national interests in such fora and formulate comprehensive national
strategy.

It is therefore, will be in the best interests of the country to create an umbrella
organization “ National Mission on Organic Farming”. This national mission should
have a wide mandate and be autonomous in functioning to serve all stakeholders from
organic producer to consumer, international cooperation and trade regulations, setting
and maintaining standards etc.”

The focus of this organization may include,

i. to improve food and income security of small and marginal farming families
through organic farming;

i. to open up employment / self employment opportunities for educated youth
through small and medium organic enterprises

iii. to enable India take its share of global organic market , and provide safe and
nutritious food supplies to domestic consumers

iv. to ensure ecological and economic sustainability of Indian agriculture through
organic farming
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7.14 The Mission may also serve as

7.15

VIII.

8.1.

8.2

8.3.

i. Watch dog and representative body for domestic and international developments in
organic sector, specifically standards and trade regulations. It is recommended that
this body facilitates creation of National Federation of Organic Stakeholders and
support their operations so as to maintain organic relationship with it as feedback
organ. Federation should be playing a strong advisory role to the national mission.

ii. Institutional Infrastructure development; formulating national policies, regulations
and standards for organic farming promotion and regulating trade in organic and
for monitor and implement all these aspects. Have the capacity to offer services to
states in developing their respective organic policies, plans, policies, strategies
and infrastructure; Resource planning and management; prepare investment plans,
such as 5 year plan programme development and implementation of the country
for organic farming and agribusiness development and monitoring and
implementation of its schemes.

iii. The mission may also be made responsible to assess the needs, plan and
implement such programmes which strengthen physical facilities for enhancing
organic agribusiness in the and of the country.

iv. Organic Research, Technologies and Human Resources Development; it should
create or be able to hire a pool of expertise in all sectors of organic so as to offer
services on demand to government and private institutions/ agencies.

Organizational Structure of the Mission should be such that it should appear
competent in all sectors of organic farming viz., policy, planning, professional &
technical aspects, trade and regulations areas. It should be able to maintain autonomy
in functioning able to interact, coordinate and direct central ministries, departments as
well as states on common interest programmes and issues. Led by a Chief Executive
Officer of the rank of Secretary (official or non official) it may consist of a board of
professionally competent members for each of the above-identified areas. This new
body may facilitate merger of various institutional set ups initially created for organic
farming and agribusiness promotion under different ministries, such as National Centre
of Organic Farming, National Steering Committee on organic farming, APEDA
programme in organic agribusiness promotion, Horticulture Board and NHM
programme on organic commodities promotion etc.

POST HARVEST MANAGEMENT

Post harvest losses occur at each and every step of the value chain. The losses at
the farm level occur due to improper harvesting methods, handling techniques and
aggregation of the produce and then in transportation. At the wholesaler level the
major losses occur due to rough handling and inappropriate storage. Losses at the
retail, service and consumer levels are estimated at approximately 20 per cent in
developed countries and about 10 per cent in developing countries.

Mechanical injury is a major cause of losses. Many of these injuries can not be seen
at the time when the product is packed and shipped, Severe water stress results in
increased sunburn of fruits, irregular ripening of pears, tough and leathery texture in
peaches, and incomplete kernel development in nuts. Chilling injury is manifested in
a variety of symptoms including surface and internal discoloration, pitting, water
soaking, failure to ripen, uneven ripening, development of off flavors and heightened
susceptibility to pathogen attack. Human and/or animal faeces are the source of
microbial contamination of fresh produce; whenever water comes in contact with
produce.

Post harvest infrastructure: It was from the Eighth Plan onwards that attention was
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8.5

8.6

8.7

8.8.

8.9.

8.10

8.11

paid towards development of post-harvest infrastructure in the country. As a result
the National Horticulture Board, was set up by Government of India to provide
technical and financial support for creation of post-harvest infrastructure for
horticultural crops. Other organization like Directorate of Marketing and Inspection,
NCDC, APEDA, Ministry of Food Processing Industries, have also been
implementing a number of schemes to strengthen post-harvest infrastructure for
horticultural crops.

At present there are 11 grading and packing centres in Himachal Pradesh with an
installed capacity of 37,500 tonnes. Similarly, Jammu and Kashmir has also
developed apple grading/packing centres in Srinagar, Baramulla, Kupwara,
Anantnag, Pulwama and Budgam. Walnut Hulling and Drying centers of 500 tonnes
capacity each have also been set up in Anantnag, Pulwama and Budgam.

Maharashtra is not only the leading state in production of important fruits like mango,
banana, grape, orange, pomegranate, onion etc but also leads in creating post-
harvest infrastructure in the state. In Punjab, PAGREXCO has set up five mechanical
sorting, grading, waxing centres with capacity of 2 MT/hour for kinnow at Hoshiarpur,
Badal, Baluana, and Tahh Waterjalam. The APEDA, has also recognized 106 pack
houses in different states which have facilities of international standards for grading
and packing of fruits and vegetable particularly for exports. There are 4541 cold
storage units in the country and 81.23% of the total capacity of cold storage in
country is utilized by single product, i.e. potatoes.

In Uttar Pradesh, agri export zones for mango at Lucknow and Saharanpur and for
potato at Agra have been developed.

Technology Support: Management of harvesting operations, whether manual or
mechanical, can have a major impact on the quality of harvested fruits and
vegetables. Some harvesting gadgets have been developed, e.g. mango harvester in
Lucknow (CISH), Bangalore (IIHR) and Ratnagiri (KKV). These need to be
popularized among the fruit growers. Curing which is conducted immediately after
harvesting strengthens the skin. A simple post harvest treatment that involves hot
water spray at temperatures of 50-60°C while the fruits are brushed (hot water
brush) in mango significantly reduces decay development caused by Alternaria
alternata.

Gamma irradiation is an important emerging technology for extending post-harvest
shelf life of various products, making them free from insect and pests, bacteria,
fungus etc. Clearance has been given for radiation processing of spices, onion,
potato and fresh fruits. This has opened up tremendous opportunities for
commercialization of this technology in the near future. The Government of India is
already promoting the post harvest sectors by various schemes. Assistance up to Rs.
5.00 crores is available for setting up irradiation units by Central/state Government
organization. This programme needs to be continued in the Xl Plan.

Value addition which in simple terms denotes — to make things valuable or important
in terms of economic gain, time and money saving in preparation, quantity and
quality improvement or modification of raw ingredients for specific desirable
characteristics is also assuming lot of importance. In India, less than 2 per cent of
fruits and vegetables produced are processed as against 65 per cent in the US, 70
per cent in Brazil, 78 per cent in the Phillipines, 80 per cent in South Africa and 83
per cent in Malaysia.

The value addition is only 7 per cent in India as against 23 per cent in China and 88
per cent in UK. There has been unprecedented increase in export of some fruits like
mango, walnut and grape in the last few years. There are still many more fruits,
which have potential for export. Some of these are bael, aonla, jamun, sapota,
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8.14.

8.15.

8.16.

8.17.

8.18.

8.19.

8.21

jackfruit, custard apple, ber, kokum, pomegranate etc. The production of frozen peas,
garlic and ginger paste, tomato puree, mango pulp etc. has been taken up in a big
way only recently in India.

Recent Reforms in PHM programmes: In the scheme on backward linkage,
assistance is available up to 10% (subject to a maximum of Rs.10 lakhs) of the cost
of total raw materials purchased in a year from the existing limit of 5%. The minimum
period of contract has been reduced to one year and the assistance is available for a
maximum period of 5 years instead of 3 years.

The APEDA under the Ministry of Commerce is also implementing scheme of Agri
Export Zone which attempts to take a comprehensive look at a particular produce/
product located in a contiguous area for the purpose of developing and sourcing the
raw materials, their processing/ packaging, leading finally to exports.

At present a number of schemes are being operated separately by Government of
India, Ministry of Agriculture, National Horticulture Mission, National Horticulture
Board. APEDA under the Ministry of Commerce and Ministry of Food Processing.
They cater to different components of post harvest infrastructure. It is necessary to
bring in synergy between these programmes to prevent the overlapping of the
programmes and benefits.

Proposed infrastructure: Common infrastructure facilities for sorting, grading and
packing as well as post harvest treatment as required should be created at all the
major seaports and airports for exports and major terminal markets for domestic
marketing.

The present capacity of cold storage in the country is only 18.21 million tonnes as on
31 December 2003 which is only 12.49 % of the total horticultural production of
145.78 million tonnes. Thus, by adding 1,400 packing and cold houses in different
states, additional capacity of 1.4 million tonnes would be added.

Shortage of quality packing material in specialized production zone is being realized
since long. By setting up 800 additional such units, the demand for packing additional
fruit and vegetables may be met out.

R&D should be strengthened in public / private institutes with focused funding and
training of manpower at centers of excellence in India & abroad. R&D by private
industry at government institutes may be funded up to 40% of the actual cost of
project subject to a limit of Rs 10 lakh. Technology results should be shared with
funding agency and be a national asset. Such centre will also impart training to the
farmers, traders, semi-skilled workers, technician and supervisor pertaining to their
marketing problems.

For capacity building, the central institute, like CISH, CFTRI, NIAM, CIPHET, IIHR,
selected IIT'S and IIM’s and State Agricultural University should offer specialized
post harvest management and technology courses (diploma / degree) and short-term
courses for operatives of the cool-chain.

An out lay of Rs. 35,000 crore will be needed to implement the proposed PHM
programme during XI Five Year Plan.

IX. MARKETING

9.1

The present marketing system of horticultural produce in the country, particularly
for fruits and vegetables, lacks system approach. Producers have often failed to
realize expenses incurred for their transportation to markets, let alone the cost of
production and capital investment, during the period of glut. Fruit and vegetable
growers receive only a small part of price paid by the consumers as lion's share is
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being taken by chain of middlemen. The high profit margin of intermediaries is quite
disproportionate to their services.

There are 3 types of markets, which play a prominent role in organized marketing of
fruits, vegetables and flowers these include Farmers’ markets/village haats,
Assembly markets, terminal markets and regulated markets.

Market orientation: There is a necessity to integrate farm production with national
and international markets to enable farmers to undertake market driven production
plan and adoption of modern marketing practices. If agricultural markets are to be
developed in private and cooperative sectors, and to be provided a level competitive
environment vis-a-vis regulated markets, the existing framework of State AMPC Acts
will have to undergo a change although some of the states have already changed the
act.

Alternative marketing mechanism: The state has to facilitate varying models of
ownership of markets to accelerate investment in the area and enable private
investment in owning, establishing and operating markets. Working of existing
government regulated markets also need to be professionalized by promoting public
private partnership in their management. Appropriate legal framework is also
required to promote direct marketing and contract farming arrangements as
alternative marketing mechanism.

Constraints: There are several constraints in marketing. Though agricultural
production is largely free from controls, the same is not true of marketing and
processing agricultural commodities. The State Governments alone are empowered
to initiate the process of setting up of markets for agricultural commodities in notified
areas. Processing industries cannot buy directly from farmers, except through
notified markets.

Processed foods derived from agricultural commodities suffer from multiple taxes at
various stages starting from harvesting till the sale of final processed products. There
are stringent controls on the storage and movement of several agricultural
commodities. In the present situation it is important to make the present marketing
system more effective and efficient by removing unnecessary restrictions and by
establishing a sound framework to reduce uncertainty of the markets. The State
Agricultural Produce Marketing Regulations Act (APMC Act) and the Essential
Commodities Act (EC Act) are important legislation that have to be amended in
various states to remove restrictive provisions coming in the way of an efficient and
competitive marketing system.

The scientific storage capacity is only 30 percent of the required capacity. Cold
storage facility is available for only 10 percent of fruits and vegetables.
Transportation and handling facilities for perishable commaodities are inadequate and
poor. The processing capacity is also inadequate and mostly inefficient. Physical
infrastructure in market yards is inadequate. Most of the rural primary markets have
no infrastructure. Due to lack of proper handling (cleaning, sorting, grading and
packaging) facilities at the village level with about 30 percent of fruits and vegetables
and 10 percent of spices are lost before reaching the market.

Direct marketing by farmers is being encouraged as an innovative channel. Some
examples of these channels are Apni Mandi, Hadaspar Mandi, Rythu Bazars; and
Uzhavar Sandies. These channels are mostly adopted in sales transactions of fruits,
vegetables and flowers, which are highly perishable. In this channel, the produce
moves quickly from farmers to consumer due to lack of middlemen. If farmers directly
sell their produce to the consumers, it will not only save losses but may also increase
farmers’ share in the price paid by the consumer.

Grading: There is a huge infrastructural gap in the existing marketing system of the
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9.15

country, which needs to be addressed through requisite measures during the XI plan
period. Grading at primary market level is grossly inadequate. There are only 1968
grading units at the primary level, which include 587 units with cooperatives and 298
units with others. At the level of regulated markets, there are only 1093 grading units
in a total of 7557 market yards/sub-yards. Only around seven percent of the total
qguantity sold by farmers is graded before sale. During 2004-05, 6.62 million tonnes of
agricultural produce and 26.1 crore pieces valued at Rs 6224 crores were graded at
primary market level.

Forward and future marketing: In the light of the perceived advantages from
forward and future markets in terms of price discovery and risk management, as
market based instruments, such markets have been identified as important tools of
price stabilization. Extension of forward and future markets to all major agro
commodities has, therefore, assumed great importance. Only if the markets are
allowed to function under proper regulatory environment, the agricultural economy -
one of the largest in the world - can fully exploit the benefits of markets in the state,
country and abroad.

Levies: The present system of levy of fee at multiple points for the same commodity
at different stages of transaction needs to be replaced by single point levy of market
fee in the entire process of marketing in the State. Further, collection of market fee
should be more in the nature of service charge based on the quality of services
provided. The levy of fee can be at different slabs inconsonance with the type of
scale of services/facilities provided to all market users.

Marketing strategy: To facilitate both the Government as well as the private sector
in planning development of an appropriate marketing strategy in agriculture sector, it
would be necessary to create at national level an ‘Atlas of Agricultural Markets’ which
would provide information in respect of each commodity, major areas of production,
movement and storage and of market and consuming centers.

Training and extension system in agriculture marketing will have to sensitize and
orient the beneficiaries to respond to these challenges. Knowledge has to be
imparted at the grassroot level in areas such as market driven production program,
post harvest management of horticultural crops, availability of marketing finance,
information on facilities for quality assurance and standards, grading, packaging,
storage, transportation, contract farming, direct marketing, alternative markets
including Forward and Futures markets, commodity exchanges, online market
information system etc.

Contract Farming is becoming an increasingly important aspect of agribusiness,
whether the products are purchased by multinationals, smaller companies,
Government agencies, Farmer Cooperatives or individual entrepreneurs. Contract
Farming concept, has, however, gained importance in recent times in the wake of the
economic liberalization process. The main feature of Contract Farming is that grow
select crops under a buy back agreement with an agency engaged in trading or
processing. There are many success stories on Contract Farming such as potato,
tomato and chilli in Punjab, Oil Palm in Andhra Pradesh, and seed production
contracts for hybrids seed companies in Karnataka and Punjab, which have helped
growers in realization of better returns for their produce.

The Government may work out a farmer centric ‘Code of Conduct’ for contract
farming arrangements, which should form the basis of all contract farming
agreements and also encourage development of farmer’'s groups/organizations to
negotiate with the purchasers and take care of the interests of the small farmers. Till
such time a cautious approach is needed towards contract farming in India.
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The amendment to the APMC Act should be vigorously pursued and assistance
under plan schemes for agriculture/ horticulture marketing should only be extended
to States, which have carried out the amendments in the APMC Act in letter and
spirit. All restrictions on storage and movement of all agricultural produce under the
Essential Commodities Act should be removed.

The warehouse receipt system should be introduced, The Forward Contracts
(Regulation Act) should be expeditiously amended. There should be rational riders
on physical delivery in future markets. At present, futures are allowed for six months.
These should be extended at least to 12 months so that full crop marketing year and
its seasonality is covered.

Market fee needs to be converted into service charge and should be levied on
produce which is brought to the market yard.

Licensing system: Private sector entrepreneurs are compelled to get multiple
licenses in each marketing zones. Hence, single licensing system should be
introduced for setting up of Private Markets and large number of Procurement
Centers within one State. The companies should preferably have an end use for the
produce under Contract Farming — either for processing, retailing or for export.
Incentives should be given to the sponsoring companies for disseminating technical
knowledge or introduction of new technology. Contract Farming tenures should be
permitted for a relatively long period of 3-5 years or more.

Xl Plan Programmes : It is estimated that the basic amenities can be provided in
village haats markets at an average cost of Rs.9000 per haat. Government needs to
take up this scheme urgently for providing basic amenities in these haat's with a
100% grant.

Wholesale markets: Although Rs.150 crores has been kept for setting up of
wholesale markets under the NHM, it has not made any significant headway as yet.
The scheme needs to be amended and privatization of wholesale markets and
participatory management models need to be encouraged.

Primary Processing Centers : Considering the number of villages in the country in
the form of clusters, 50,000 primary processing centers can be proposed to be
created after actual assessment depending on the production potential of the area.
Each center is estimated to cost Rs.15 lakhs. Cold storages with facility of built in
pre-cooling, high humidity and controlled atmosphere for storage of produce for a
longer period are essential for effective marketing of the perishable horticultural
produce. Integrated pack houses catering to farms in respect of regions around
5,000-10,000 hectare for washing, sorting, grading, packing, cold storing etc should
be established. For direct marketing through kiosks in the market yards need to be
established across the country.

Communication networks in markets: Efficient communication is the key to
marketing. Therefore there is an urgent need to establish a strong network of
communication in the rural and urban markets for effective information flow. Similarly
there is a need to improve rural connectivity with modern roads and links.

Apni Mandis in different states need to be established at least in every district.
Flower markets need immediate improvements to protect the losses in handling and
transportation. At least one modern state- of -art flower market is required to be
developed near each major metropolitan cities.

Proper market infrastructure for medicinal and aromatic plants is required in the
states of Kerala, Chattishgarh, MP, Uttarakhand and North Eastern States. About
500 such markets are required to be developed in these States.
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It would be desirable to promote organized retail chains for fruits and vegetables in
urban centers through promotion of entrepreneurship amongst the educated
unemployed youth in urban areas to cater to the urban consumers’ daily need
necessities in better organized hygienic and efficient manner. Such organized retalil
chains should be equipped with cool chambers and other facilities to maintain the
freshness of the products as well as to minimize deterioration.

There is need to create massive infrastructure in the form of specialized cold
storages for different commodities, integrated pack houses and Electronic trading
Priority needs to be given for rural periodic market, cold storages, reefer vans/
containers, cleaning, grading and packaging facilities, terminal markets centres for
perishable cargo (CPC) and market information system.

X. EXPORTS, IMPORTS AND WTO

10.1

10.2

10.3

10.4

10.5

10.6

Horticulture: Horticultural crops occupy about 8% of gross cropped area and
account for 30% of agricultural GDP. However, the presence of India as an exporter
of horticulture products is insignificant. India’s share in global horticulture trade was a
mere 0.5% in 2004 as per a recent World Bank study ($ 575 million compared with a
global trade of $ 108 billion).

India is exporting fresh fruits, vegetables, processed products of fruits and
vegetables, cut & dried flowers, medicinal and aromatic plants, seeds, spices,
cashew kernels and their products, tea and coffee. The total value of export of these
commodities increased from Rs.29,723 million in 1991-92 to 64,450 in 2001-02 to
1,24,175 million in 2005-06. Horticulture produce and products account for about 35
per cent of the total value of exports of agricultural commodities from India during
2005-06. Of these, export of cashew leads all horticultural commodities followed by
spices, tea and coffee. During the past one decade, the maximum increase in exports
was observed in floriculture

Fresh fruits and vegetables comprise almost 35% of the world trade in horticulture,
out of which, almost two-third is accounted for by four items, namely, citrus, banana,
apple and grape. The other important items are mango, papaya and kiwi. Among the
vegetables, which account for about 22% in the world trade in horticulture, the major
items are tomato, onion, potato, bean, pea, mushroom, asparagus and capsicum.
While the basket of India’s fresh and processed horticultural export products is very
diverse, only a few products account for a large share of total earning. Five
commodities namely fresh onions, mango pulp, processed gherkins, fresh grapes
and fresh mangoes together account for about half of the total horticultural exports.

Fruits: Among fruits only a handful of commaodities or products account for the bulk of
our export trade. While India is one of the largest producers of mango, banana, grape
and litchi the vast majority of its output is consumed domestically, India’s share of
global exports is only 0.3% for fruits. However, fresh fruits make up around 11% of
India’s horticultural exports. Grapes and mangoes account for close to 60% of India’s
exports of fresh fruits.

Vegetables: Among vegetables, exports of fresh vegetables including onions during
2005-06 were of the order of Rs 919.8 crores out of which onions contributed to Rs
621 crores. Other major export products are mushrooms, green peas, brinjal and
okra. Major markets for Indian vegetables include Bangladesh, Malaysia, UAE, Sri
Lanka and Nepal.

Processed Fruits and Vegetables: Processed fruits and vegetables account for
about 20% and 17% of the world horticultural trade, respectively. Among the
processed fruits, 41% trade is of fruit juices and 12% of dried fruits. Similarly, among
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processed vegetables, the major items are mushrooms, gherkins and frozen pre-cut
vegetables. Major processed fruit exports include mango pulp, which accounts for
close to 50% of the value of this category as well as pickles and chutneys from
various fruits including mango. Gherkin, dehydrated onion, and mixed frozen
vegetables account for 60% of processed vegetable exports. In 2004, exports of
processed fruits and vegetables accounted for 19% and 31% of total horticultural
exports respectively. The major markets are Bangladesh, Sri Lanka, USA, UK and
UAE besides other countries of the Middle East.

Floriculture: Floriculture trade is approximately 6.3 billion US Dollars, of which cut
flowers are about 86%. The value of exports of floriculture products from India has
shown significant growth, from Rs.18.83 crores (1993-94) to Rs.210.00 crores (2004-
05). The dried flowers and other plant parts contribute to about 70% of the exports in
the floriculture segment. India is still a marginal player in the world floriculture trade
indicating strong potential that can be exploited in this sector. Major markets for
Indian floriculture products are USA, The Netherlands, UK, Germany and Japan

Seeds and Planting Material: India is also an exporter of seeds of fruits and
vegetables. The export during the year 2004-05 has been of the order of Rs 63
crores. The major markets are USA, Pakistan, Japan, Bangladesh and The
Netherlands.

Medicinal and Aromatic Plants: India at present exports herbal materials and
medicines to the tune of Rs. 446 crores only while it has been estimated that this can
be raised to Rs. 3,000 crores by 2005. The Chinese export based on plants including
raw drugs, therapeutics and other is estimated to be around Rs.18,000 to 22,000
crores. In view of the innate Indian strengths which interalia include diverse eco-
systems, technical and farming capacity and a strong manufacturing sector, the
medicinal plants area can become a huge export opportunity after fulfilling domestic
needs. Apart from requirement of medicinal plants for internal consumption, India
exports crude drugs mainly to developed countries, viz. USA, Germany, France,
Switzerland, UK and Japan, who share between them 75 to 80 percent of the total
export of crude drugs from India. The principal herbal drugs that have been finding a
good market in foreign countries are Aconite Aloe, Belladona, Acorus, Cinchona,
Cassia tora, Dioscorea, Digitalis, Ephedra, Plantago (Isabgol), Cassia (Senna) etc.

Spices: Indian spices account for more than 5% of the total agricultural export
earnings in the country. More than 0.30 million MT (10-12% of the total spices
production) of spices are exported annually to more than 150 countries around the
world. World trade in spices is of the order of 7.50 lakh MT valued at 1650 million US
$. According to Spices Board, India commands a formidable position in the World
Spice Trade with 43% share in volume and 31% in value (2005-06). It is estimated
that, with a variety of spices in its production list almost one half of the world demand
is being met by Indian exports. The share of value added products in spices is
estimated at 66% of the total spices export. But most of this was low end value
addition. There is both need and potential for increasing the relative share, more
particularly in the case of value added spice exports.

In India, spices exports have been consistently moving up during the past years.
Spices exports have registered substantial growth during the last fifteen years with an
average annual growth rate of about 7%. It has increased from 109,636 MT valued at
US $ 135 million in 1990-91 to 320,527 MT valued US $ 518 million in 2005-06

Cashew: India has been exporting the cashew kernels since early part of 20"
century. Export earnings have been on the increase since 1985. India has earned an
all time high export earnings of Rs. 2,709 crores during 2004-05.The country is at
present exporting annually about 1.27 lakh MT of cashew kernels worth over
Rs. 2,500/- crores. Cashew industry also provides employment to over 5.5 lakh
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workers annually, mostly women. Between 1980 and 1985, although export earnings
increased, quantity of cashew kernels exported decreased. Since 1985, there is a
steady growth in the quantity of cashew kernels exported.

Cocoa: Though India has gained foreign exchange by way of export of cocoa
products, cocoa of beans are also being imported. Cocoa Industry in India has
expanded to a considerable extent in the current decade. At present there are more
than 15 companies in the field. These have the capacity to process about 30,000 MT
of cocoa which present availability is only 30%. In addition to utilizing the domestic
products, import of dry beans to the level of 4,000-6,000 MT along with other cocoa
products is also taking place to cater the needs of the industry. During 2005-06, India
earned a foreign exchange of Rs.24.80 crores by exporting cocoa beans/cocoa
products, whereas it imported cocoa beans, paste, butter, powder etc from other
cocoa growing countries at a cost of Rs.112.865 crores to meet indigenous
consumption and export.

Coconut: The global exports of coconut products during the last 15 years have
shown decrease in exports of copra, copra meal; marginal increase in coconut oil,
desiccated coconut and shell charcoal while significant increase in coco chemicals,
activated carbon and coir and coir products. Coco cream and coco powder have
been a major addition in export of coconut products during this period. India’s export
earnings from coconut and coconut products have been increasing at a compound
growth rate of 12.40 per cent per annum. The rate of growth in the import of coconut
products is nearly the same being 13.50 per cent per annum. Among the
commodities in the export basket, coir and coir products account for the bulk of
exports from this sector. Coconut oil and other coconut products make a very
negligible contribution. This is mainly on account of the fact that the domestic prices
of coconut products generally rule above the international price

Coffee: Coffee is the second largest traded commodity in the world next only to
Petroleum. In India, coffee is predominantly an export-oriented commodity and over
70% of the coffee produced in the country is exported and the balance quantity is
consumed within the country. There are 70 processing centers licensed by the Coffee
Board and about 300 registered exporters. Consequent to liberalization, the
marketing of coffee is carried out entirely by the private sector.

Export of coffee went up from the level of 1.80 lakh MT to over 2.4 lakh MT during the
IX Plan period. The growth is mainly due to the highly favourable and remunerative
prices prevailing in International terminals on account of demand supply mismatch
owing to drastic reduction in production in Brazil because of frost damage. During the
formulation of X plan, similar ambitious targets, both in terms of production (10%
growth in Arabica & 5% growth in Robusta) and exports (7% in Arabica & 4% in
Robusta) were envisaged. In effect, the original X plan production target was fixed at
4.2 lakh MT, of which, 3.30 lakh MT was to be exported and the balance 90,000 MT
was for domestic consumption

Rubber: Rubber-based manufactured products sector is one of the few sectors for
which India has positive trade balance. Exports of rubber products from the country
during 2004-05 were Rs 31,990 million. In export of Natural Rubber, though India is a
new entrant, the country holds 1.1 percent of the global share compared to the global
share of only 0.8 percent in the total merchandise exports of India. Export of natural
rubber from India rose from the low level of 6,995 MT in 2001-02 to 5,5311 MT during
2002-03 and 75,905 MT during 2003-04. Against a target of exporting 102,000 MT
during the Tenth Plan, 1,77,385 MT was exported from the country during the first
three years itself. During 2005-06, though the financial incentive for NR exports was
withdrawn and the international prices remained unfavourable for about three
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months, the quantity exported was 73,830 MT. Total export up to 2005-06 is 2,58,191
MT.

Tea: Until 1987-88, tea was the most significant item of agricultural export from India
accounting for 20.7% of agricultural exports. Disintegration of the then USSR and
loss of other hard currency markets adversely affected the Indian export over the last
20 years. India’s world ranking as an exporter has come down from number one to
number four, in the face of stiff competition from Sri Lanka, Kenya, and China
Presently, tea export constitutes about 0.5% of total commodity exports and about
5% of total agro-export. The export of Tea during 2005-06 was Rs 1,632.09 crores

Imports: The import value of all horticulture products in 2003 was of the order of
USD 1.06 billion. There has been about three-fold increase in the last one decade,
which is attributed mainly to the phasing out of quantitative restrictions starting in the
second half of the 1990s. Imports of fresh fruits, especially apples, have risen
considerably by more than 245% per annum between 1997 and 2003, of course, on a
small base. Growth has also been rapid for certain processed food products like
apple juice and dried vegetables, though the single most dominant item in this
category continues to be dried peas.

The imports, in case of some items has increased in the last few years for example
the apples. The trade has reported that about 1000 containers of apple were
imported for Diwali gifts in 2006. However, import penetration remains insignificant in
terms of the share in total consumption. For fresh fruits, it is less than 0.1% of
domestic production, and is also negligible for most fresh vegetables.

Import volumes for some products have risen at times when world prices are stable
or rising. For example, in the case of dried peas, periods of high imports have been
associated with higher prices. Similarly, for both apple and grape, the fastest growing
items in the fresh fruits category, unit prices have been higher on the average in the
post — 2000 period than in the preceding decade. From this, it seems clear that
increasing import volumes are more reflective of demand conditions in India, than
changes in international supply.

India though a major producer of spices can only export around 7% of its production
due to the high domestic demand. In some traditional items like pepper, where India
was once a major player, the situation is drastically changing to make India a major
importer

India produces annually about 5.4 lakh tonnes of raw cashew nuts. However, India
needs about 11 — 12 lakh tonnes of raw cashew nuts per annum for feeding over
1700 cashew processing units. In order to meet the requirement of the processing
industry, India imports annually about 5-6 lakh tonne of raw cashew nuts from African
and other countries. Since African countries have taken for cashew processing them
selves, availability of raw cashewnuts for importing by India may gradually decline or
may all together stop. Hence, there is urgent need to increase the domestic raw
cashewnut production and become self sufficient in raw cashew nut production. To
increase production cashew cultivation need to be promoted in Chattishgarh or waste
lands available to certain extent in coastal regions and some non-traditional areas.
Hence, it is essential to increase productivity per unit area.

India is also importing commodities like arecanut and cocoa, which are draining the
foreign exchange. Since ample potential exists in the country for the production of
these crops, efforts need to be made to improve their productivity.

Imports of NR into the country surged during the first quarter of 2005-06 because the
domestic prices during the period were higher than the international prices. But, by
the end of June, the domestic prices came below the international prices and the gap
between the two progressively widened. However, imports continued against
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contracts made during the first quarter when international prices were lower than the
domestic prices. Import of NR up to 2005-06 was 238,305 MT. India had been a net
importer of rubber and only negligible quantities of rubber used to be exported. In
accordance with the policies of WTO mandated regime, rubber and rubber products
could be imported without restrictions. To neutralize the impact of possible imports of
rubber and rubber products, it is essential to promote export of rubber. It is proposed
to support export promotion activities to establish the presence of India in the
international rubber market

Measures to Regulate Imports: The imports of horticulture commaodities into India
do not face any reasonable SPS restrictions. We would need to strengthen our
guarantine, health and safety standards monitoring systems and institutions.

Most developed countries deny access to Indian horticultural products, under the
garb of SPS measures, or at least delay access to the extent possible. Quarantine
procedures in India are not strictly implemented and there is a need for our
authorities to be pro-active. For example, the apples and other fruits which are being
imported in India need to be test checked to ensure that they are free from pests and
diseases and do not pose any threat to the domestic systems of production.

A system for surveillance of the imported consignments and sample testing of the
same needs to be brought into place and monitoring on a regular basis urgently so
that imports do not continue to increase due to laxity of quarantine monitoring. A
system for pest risk analysis needs to be put in place so that the risk of entry of new
pests and diseases is dealt with appropriately.

WTO Issues: One of the most important issues currently being deliberated upon in
the WTO relates to the provision of Special Products and Special Safeguard
mechanisms. Negotiations are going on for provisions for declaring a few tariff lines
important to them as Special Products (SPs). Some SPs will not attract any cuts in
the bound tariffs while other SPs would attract bound tariff cuts, which are lower than
the tiered-tariff reduction formula cuts. This is expected to be a safeguard mechanism
for the developing countries.

The biggest challenge which Indian exporters of agro and food products face in the
international markets pertains to low prices as an influence of the excessive export
subsidies and domestic support extended by the developed countries to their
farmers. We can hardly survive the price war unleashed by the subsidy rich farmers
of the USA and the EU. Negotiations under WTO, so far, have not made much
headway in persuading the rich nations to stop giving subsidy to their farmers in
different forms

There has to be a balance between the three pillars of the negotiations. If tariffs were
to go down it is essential that developed countries reduce export subsidies and
domestic support implying reduction in production and increase in possibilities of
import of foodstuffs by them from developing countries most of which are low cost
producers.

The Agreement on Application of SPS Measures contains detailed provisions on
transparency, harmonization and standardization. However, the very high level of
standards set by some developed countries makes it amply clear that developing
countries with their current level of industrial expertise would find it difficult to achieve
these levels. Many of these standards, are set not on the basis of adequate scientific
justification but are driven by commercial considerations. Hence, they tend to operate
as non-tariff barriers affecting trade performance of developing countries. Standards
set by private bodies have been started in many Western European countries which
include parameters relating to social and environmental factors also
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Maximum Residue Limits (MRLs) for pesticides in gherkin and grape are not
harmonized by European Communities with Codex standards. In some of the
products, the MRLs are not harmonized even within different member countries of
EU. This lack of harmonization results into a technical barrier for Indian produce.

The approval by Japan of Vapour Heat Treatment protocols for control of pests in
Indian mangoes has taken a very long time. Though, the protocols were developed
by India quite sometime back, the Indian mangoes could reach Japanese market only
in July 2006. Similarly the equivalence procedure for fruits and vegetables with China
is in progress but at a very low pace. The matter regarding upgradation of India’s
status to GBR level-I (signifying no risk of BSE) by European Commission has been
pending for several years. APEDA has taken these issues relating to specific
products with respective member countries during bilateral discussions. However, the
experience on pace of such deliberations leaves much to be desired.

It has been emphasized that SPS Agreement should be amended to bring in more
discipline in this regard. In case a higher level of protection is considered necessary
within an existing standard, Member(s) concerned should bring it before the
respective international standards setting organization viz Codex/OIE/IPPC for
revision in the original standard (or) a separate standard/measure be permitted for
the concerned Member on clearance by Codex/OIE/IPPC as a special case.

The budget requirement for the promotion of exports through APEDA is projected at
Rs 750 crores. However, budget for other commodities has been included in the
budget allocation of the respective boards namely, Tea Board, Coffee Board, Rubber
Board and Spice Board.

Xl. TRANSFER OF TECHNOLOGY

111

11.2

11.3

114

Extension has played a key role in promoting scientific and commercial cultivation of
all crops. Even though, several extension projects were launched in the country, the
role specificity of extension system in promotion of horticulture has remained limited
because of skewed primacy to food grain crops. Lowest production of most
horticultural crops as a result of non-exploitation of technologies developed in
horticulture is likely to continue unless horticulture extension system and strategy are
drastically changed structurally, strengthened professionally and financed adequately.

Low horticultural information dissemination index as compared to field crops, poor
extension contact, pro-large farmer extension approach, inappropriateness of
technology keeping in view the production system, low capital base, low risk taking
ability have been factors impeding full exploitation of benefits of developed
technologies.

Women which play a vital role in seed selection, planting, nursery management,
harvesting, grading and packing of horticulture produce need to be properly trained in
modern technologies.

Several constraints have been identified in technology dissemination. Some of these
are:

Lack of robust extension system after the withdrawal of Training and Visit system in
the country

Horticulture extension is extremely weak due to lack of extension professionalism as
well as lack of manpower adequately trained in extension science placed in
horticultural technology transfer.

highly trained manpower is needed for hi-tech horticulture
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Low information dissemination index of the major sources of information

Lack of training centers for capacity building of farmers in advanced /modern
practices, entrepreneurship development, marketing skills, financial management,
quality standards and biosafety measures for export, IPR issues, etc.

The need of the hour is rejuvenation of policy interventions and their emphatic
translation to boost up the production and trade of horticultural produce. Policy
interventions for effecting a change need to focus upon the holistic issues related to
technology development; its effective, efficient and speedy dissemination and
optimum utilization for remunerative horti-business, Farmer participatory research for
development of appropriate technology is recommended by emphasizing On-farm
research to address the problems, needs and aspiration of growers as well as
development of location-specific, appropriate and compatible technologies.

Strategies: As the farmers are to gear up to commercial cultivation and compete with
global partners, they will be required to handle more complex information as well as
technical know-how and do-how emanating from research system. These requires
broadening the role and domain of extension, improving research-extension-clientele
linkages, strengthening public extension services, promoting pluralistic extension
system in public—private partnership mode, capacity building of extension
functionaries and information management.

Strengthening Contract farming institutions: Dependency upon private sector,
contracting firms and companies is becoming inevitable for small-scale farmers to
facilitate accelerated capital inflow, technology and essential service delivery and
assured market for quality crop production. However, appropriate structural
arrangements should be initiated to develop an institutionalized mechanism for
designing, organizing and operationalizing the contract system in the watchful eyes of
the government and public institutions keeping in view the long—term implications.
Structural arrangements should ensure fair deal in arbitration and dispute resolution,
and for justice it should be the domain of the government. At the same time it is highly
essential to educate the novice partner- the farmers about the dynamics of contract
and corporate world.

Distance learning programme on Horticulture: Capacity building of farmers,
entrepreneurs and other potential end users could be facilitated with education and
training through distance learning system for practicing horticulture with latest
technical know-how and do-how.

In order to strengthen the horticultural extension, a pragmatic paradigm shift is
essential in the 11" Five Year Plan in terms of:

i) developing a cadre of horticultural extension professionals including extension
scientists as well as horticultural scientists trained in extension education;

i) capacity building programmes in hi-tech horticulture, would demand trained
manpower in horticulturally advanced countries; ii

i) as a long-term strategy, creating a National Institute on Hi-tech Horticulture
dealing with field research, technology transfer, training, extension management,
and marketing promotion will be desirable.

11.10 The 120 Zonal Research Stations established and promoted under NARP need to be

utilized by providing additional support for generating eco regional horticultural
technologies. Likewise, the existing over 500 KVKs need to be strengthened
horticulturally by providing a few additional horticultural scientists and field workers
and added resources. The small and marginal farmers and agricultural labourers need
special horticultural programmes for employment creation and income generation.
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Empowerment of farm women through Self-Help Groups (SHGs) needs strengthening
and support in agriculture in general and in horticulture in particular

Xll. HUMAN RESOURCE DEVELOPMENT

12.1 The launch of National Horticulture Mission was one of the important and major steps
towards a planned approach for development of horticulture sector with focus on
cluster approach in all the states of the country except the North Eastern States,
Himachal Pradesh, Jammu and Kashmir and Uttrakhand, where separate Technology
Mission for Integrated Development of Horticulture exists. The mission document has
included human resource development as one of the key activities for implementing
other sub components under the changing global business environment in context of
horticulture production, post harvest management, marketing and value addition
Emphasis is given on capacity building of various stake holders in the sector viz.,
farmers, field level workers, officials and entrepreneurs.

12.2 During the X plan a number of training programmes were planned for implementation
for human resource development for selected states as per the focus of horticulture
crops. these programmes were merged in to National Horticulture Mission. These were
Gardener Programme, Vocational Training course for Horticulture Supervisor,
Specialized Entrepreneur in Horticulture, besides several other programmes initiated
during the X plan namely, Protected Cultivation of Vegetables & Flowers (PVF), Hybrid
Seed Production of Vegetables and Flower Crops (HVF), Mass Propagation of
Horticultural Crops (MPH), Post harvest Management & Value addition in Horticultural
Crops (PVA), Production & Processing Technologies of Medicinal & Aromatic Plants
(TAP), Transfer of Technology through T&V System for Orchardists (TOT), Advance
Training for Field Functionaries and Trainers (ATS) and Financial Assistance to the
Trainees of Specialized Entrepreneurs (FAT)

12.3 The National Horticulture Mission has formulated a seven-point strategy, which includes
“ promoting capacity building and human resource development at all levels”. Under
the National Horticulture Mission, training and demonstrations are integral part of
human resource development efforts for farmers’ field level workers, officers and
entrepreneurs.

12.4 XI Plan Programme: The training programmes for Farmers, Gardeners, Supervisors
and Entrepreneurs proposed under ‘Human resource development’ by National
Horticulture Mission for X Plan may be continued during the Xl plan for capacity
building of all stake holders. The details of above programmes are given in Chapter 12.
It was felt that there is no need to create additional infrastructure for running these
training programme except. Following suggestions are made in this regard

e Already a Central institute of Horticulture has been started during the X plan at
Medezifema, Nagaland. It is recommended that instead of opening training institute
in every states as envisaged, four additional National facility for Training in
Horticulture should be setup one each in north, south, east and west par of India.
These facilities should be fully equipped with hi-tech infrastructure e.g. glass
houses, modern as well as low cost green houses for flower and vegetable
production, mushroom production unit for different strains, micro-irrigation system,
high density planting, vermiculture units, plant protection equipments, all other
modern tools and equipments, grading units, packing materials and boxes both for
fresh and processed horticultural produce and bee hives to give hands on training
in various operations and principles of agri-business management. These should
also have facility for training in the areas of organic farming, Good agricultural
practices cool chain and value addition etc. Such training centers may be utilized
for upgrading the knowledge of hi-tech technologies of the staff involved in
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development and transfer of technology of horticultural programme in various
states

e A large network of research institutes, NRCs and SAUs exists both under the
central and state Governments. Many of them have attained excellence either in
developing technologies in crops or aspects namely micro-propagation, post
harvest management or value additions etc. Such centers should be accredited by
the Ministry of Agriculture for training in respective crops or technologies. This will
ensure high-class training in latest technologies with uniform recommendations to
all development workers all over the country. The various courses to be offered by
these centers may also be identified keeping in view the needs of the XI and
subsequent Plan and their course curricula approved so that the required level of
proficiency can be imparted in such trainings.

e Krishi Vigyan Kendra should be utilized for training of Farmers and Malis in a
particular district for the crops grown in the area. Emphasis should be given for
training farmers through visits in the area having achieved excellence in particulars
crops or technologies.

12.5 In view of upward growth of horticulture sector during Xth plan period, besides training

of various stakeholders in technical areas and subject matter, equal emphasis on
capacity building should be given in management aspect of various operations, data
base, post harvest management and value addition.

12.6 Due to lack of infrastructure and qualified trainers at grass root level the training and

XIIl.

other capacity building efforts are found to be inadequate. Hence the private sector
(Infrastructure & Consultants), N.G.O.s and Commodity based farmers’ organizations,
Agri-horti Societies should be involved for training and capacity building of farmers,
malis and supervisory staff besides the public sector institutions like K.V.K.s etc.

DATA BASE

13.1 Horticulture is an important segment of agriculture sector, which, in turn, is one of the

13.2

major components of national economy along with manufacturing, and services
sectors. Therefore, the quality of relevant data inputs is extremely important in the
context of realistic and effective policy planning process. It is rather ironical that despite
unambiguous importance of horticulture data recognized and articulated repeatedly in
different fora, there has been no systematic policy or conscious effort to address the
underlying issues to improve either its reliability or quality. It is, thus, extremely
important to seriously consider various issues and problems confronting horticulture
data sector through appropriate policy intervention and support during the Xl Plan so
as to establish reliable horticulture database without further delay.

National Horticulture Board (NHB) is the main source of data on fruits, vegetables
potato, spices, flowers and plantation crops as collected from State Horticulture
departments. It compiles, checks, does necessary revision and publishes this data on
area, production, productivity, prices etc. Similar data is also collected under a scheme
called Crop Estimation Survey for Fruits and Vegetables, which is in operation in some
States and financed by the Ministry of Agriculture, for selected crops. Directorate of
Economics and Statistics (DES) in the Ministry of Agriculture also collects such data for
some crops. Further, some data such as area covered under different crops
(operational holdings) is also available through Agriculture Census at 5-year interval.

13.3 Reliability of data is one of the most crucial requirements. The problem is fairly acute

owing to significant variations observed in the data provided by different agencies.
Even temporal inconsistencies exist in the data obtained from the same source due to
periodic revision of data, which though may not be completely unavoidable on account
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of well-known factors but the problem actually arises in the event of abnormal
fluctuations. In the absence of appropriate validation mechanism, it is often difficult to
validate reconcile variation or the inconsistencies in data or determine its reliability as
is the case in respect of similar data produced by other agencies.

Constraints in Data Collection: There are several constraints that restrict
development of proper horticulture data system.

e The administrative constraints include lack of suitable authority in the absence of
mandatory provision, to collect data that requires willingness and meaningful
participation and coordination of others, systematic erosion of role, relevance and
prestige of data collection personnel leading to their de-moralization and de-
motivation.

¢ Financial constraints include absence of dedicated or exclusive funding, in most
cases, for activities related to data development and management unlike specific
allocations made for different activities or components such as rejuvenation, post
harvest management, protected cultivation etc. under NHM.

e This means the present financial support or funding mechanism for development of
horticulture data base is merely a kind of secondary support, at best, which is
bound to cause the data development activities to suffer the most in situations
involving scarcity of funds or whenever the economy measures have to be
enforced.

e Technical constraints include lack of well-established methodology, improper or
ineffective application of methods and procedures, inadequate training and HRD
development and dwindling willingness to innovate.

e Infrastructural constraints include higher vacancies, resource difficulties involving
constraints on acquisition of necessary equipment required for modernization of
office.

13.5 The important remedial measures suggested are

13.6

13.7

i) Necessary capacity and capabilities for data system for which necessary policy
intervention will be most crucial including providing sufficient financial support for
acquisition of necessary equipment and creating basic infrastructure,

i) Review the present policy and approach to ensure that the above objectives are
fulfilled,

iii) Suitable directives may have to be issued to all concerned with the horticulture
development as data partners having equal responsibility to cooperate and provide
basic data,

iv) Adequate financial support is critical to allow effective functioning and
accomplishing the task,

v) The most immediate priority is to reverse the process of neglect and degeneration
of the data sector that has happened so far.

Data is the soul of any planning and is a most fundamental tool for making realistic
assessment of the policy objectives and ascertaining how far the investment is justified.
It is the backbone for providing correct understanding about the situation for taking
necessary remedial steps. While correct data is crucial and is required to set right
policy direction, wrong data can result in policy drift causing misplacement of priorities.

It should be understood that a little conscious investment in horticulture data
development could protect the huge investment being made in other horticulture
development activities, especially in the backdrop of several other competing priorities
for resources to be invested in the economy for development purposes. Accordingly, it
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is extremely important to address and tackle the issue of systematic development of
comprehensive horticulture database during Xl Plan. Appropriate policy thrust along
with adequate administrative, financial and technical support should be considered
vigorously being critical to pursue the expected inevitable task.

13.8 The setting up of extensive network of proper horticulture data establishments called
Horticulture Information Systems (HIS) units in all the districts and at State level,
preferably under the purview of State Horticulture Departments therefore gains
importance. In addition, there should be an apex Unit (A joint secretary level post has
already been provided in the Division of Horticulture of the Ministry of Agriculture) at
the Centre in the Ministry of Agriculture to coordinate, organize, consolidate, analyze
data obtained from the States and disseminate the same that could be treated as
official data for the benefit of various users and for reference purposes.

13.9 The proposed network of horticulture data establishments should have collective role
and responsibility to plan, collect, compile and coordinate horticulture data required for
various policy planning purposes on area, production, productivity, import, export of
different horticultural commodities. Besides, it should also incorporate other ancillary
data such as commodity prices, storage capacities, stocks, market arrivals,
employment generation-direct and indirect, cost of cultivation and economy of farming,
marketing facilities, institutional support including training or technical support available
for the farmers etc., to develop more robust horticulture data system.

13.10 Horticulture census To identify and designate Nodal agencies in all the States to
coordinate data collection, compilation and scrutiny, at district level data, for further
consolidation to derive State level data. It is imperative to initially conduct Horticulture
Census with the objective of generating reliable base-line horticulture data, particularly
at panchayat level, that is currently non-existent. There is also an urgent need to
collect authentic district level data classified by different components.

13.11 The major objectives of HIS would be

i) To fill up serious gaps in horticulture data that continue to haunt the policy planners
in making correct assessment about the current status of horticulture and its growth
in the country.

ii) To generate reliable horticulture data to attempt effective forward production
planning and determining prospective investment policies to exploit huge
horticulture potential, besides regulating marketing, transportation and distribution
of horticulture commodities and products in the emerging dynamic scenario.

iii) For developing more robust and responsive data system to meet the emerging data
needs periodic workshops and conferences would be conducted to accomplish the
task.

iv) To study international data collection methodologies and practices, especially in
some developed countries and/or equally placed countries in the context of
planning, development and management of our horticulture data system, which will
help in building greater compatibility and comparability with the international data.

13.12 While adequate administrative support may be obtained under the Collection of
Statistics Act 1953 envisaging suitable amendments, it will be necessary to
simultaneously consider dedicated funding exclusively for the purpose of data
development activities. It will be important to earmark, say a minimum of 5% of the
total budget or funds, to prevent neglect or dilution that has been witnessed so far,
especially whenever any economy measures have to be enforced. Availability of
committed administrative and financial support will be crucial for time-bound
development of much needed effective horticulture data in the country to facilitate
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monitoring of the progress of achievement of objectives and justification of huge
investment being made in the horticulture sector in the country.

13.13 For sponsoring comprehensive study on the data collection system by the expert
agencies, adequate funds have to be earmarked. The tentative estimated financial
requirements for setting up a network of Horticulture Information System (HIS) at
districts, States and Centre is estimated Rs 300 crores during XI Plan. For
horticulture census Rs. 250 crore is envisaged. For studying methodology by expert
agencies Rs. 30 crores has been earmarked.

XIV. RISK MANAGEMENT, CREDIT AND PUBLIC PRIVATE INVESTMENT

14.1 In agriculture controllable risks like pests, diseases, weeds, and seed material can be
managed with the use of technology, effective monitoring and appropriate usage of
inputs. However, the challenge lies in providing risk management solutions for
uncontrollable risks like rainfall - it's deficit, excess and distribution, extreme
temperature conditions, hail incidences, extreme wind speeds, humidity variations
etc. In order to minimize the loss several solutions have been inculcated in the
financial system.

14.2 The National Agricultural Insurance Scheme (NAIS) was introduced in the country
from the 1999-2000 Rabi season, replacing the Comprehensive Crop Insurance
Scheme (CCIS) which was in operation in the country since 1985. The scheme is
being implemented by the General Insurance Corporation (GIC) on behalf of the
Ministry of Agriculture.

14.3 At present the scheme is being implemented by 21 States/Uts namely, Andhra
Pradesh, Assam, Bihar, Chhattisgarh, Goa, Gujarat, Himachal Pradesh, Jharkhand,
Karnataka, Kerala, Madhya Pradesh, Maharashtra, Meghalaya, Orissa, Sikkim, Tamil
Nadu, Tripura, Uttar Pradesh, West Bengal, Andaman & Nicobar Islands and
Pondicherry.

14.4 In order to strengthen confidence in the existing seed breeders/growers and to
provide financial security to seed breeders/growers in the event of failure of seed
crops, the Government of India has introduced a Pilot Seed Crop Insurance Scheme
from the Rabi 1999- 2000 season. The States of Andhra Pradesh, Gujarat, Haryana,
Karnataka, Madhya Pradesh, Maharashtra, Orissa, Punjab, Rajasthan and Uttar
Pradesh are covered under the Scheme.

14,5 The weather-index based insurance covers the likelihood for diminished agricultural
output/yield resulting from a shortfall of any of the pre-defined weather parameter for
a specific geographical location and time period, subject to a maximum of the sum
insured. The Metrological Department keeps detailed, daily records of the weather
parameters such as rainfall, temperature, humidity and other weather conditions. The
co-relation between the deviations in weather conditions and the effects of the same
on crop yield can be effortlessly ascertained by statistical methods.

14.6 Weather insurance is a well-known tool for agriculture insurance in other developed
economies and has been used successfully by various developmental organizations
in various developing economies as well. With the launch of this product, farmers in
India can protect themselves against extreme changes in weather patterns.

14.7 The success of the weather-based insurance in India would require substantial
investment of resources to analyze the data and develop models across the various
products and regions for the various weather parameters. Further, there is a need for
awareness and education about the product across the range of stakeholders. The
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14.8

14.9

14.10

14.11

weather-based insurance has the potential for providing a sustainable solution for
Indian agricultural industry.

Improving production and productivity of fruits and plantation crops is a priority area
and the cultivated area under these crops is steadily increasing. These perennial
horticultural crops are presently not covered by NAIS and there is a demand for
inclusion of these crops under the scheme.

Farmers are also exposed to the risk of price fluctuation in commodity prices. In order
to safeguard the interest of the farmers’ commodity exchanges were established.
National Commaodity & Derivatives Exchange Limited (NCDEX) and Multi Commaodity
Exchange Ltd are two of the major players in the market. NCDEX is a professionally
managed online multi commodity exchange dealing in Cashew, Chilli, Coffee, Crude
Palm QOil, Turmeric and other agricultural products. MCX is an independent and de-
mutulised multi commodity exchange. The broad category of products traded in this
exchange are Bullion, Oil and Oil seeds, spices, energy plantation and other
products.

Warehouse Receipts are documents issued by Warehouses to depositors against the
commodities deposited in the warehouses, for which the warehouse is the bailee.
Warehouse Receipts may be either non-negotiable or negotiable. These documents
are transferred by endorsement and delivery. Either the original depositor or the
holder in due course (transferee) can claim the commodities from the warehouse.
Warehouse Receipts in physical form suffer all the disadvantages of the paper form
of titte documents.

Policy Interventions envisaged during the XI Plan period include

i Integrated micro-product to cover life, health, non-life assets of SF/MF at
reasonable costs

il Group premia approach at village/ panchayat level to be considered
iii More farmer friendly products and speedy settlements of claims

iv. Premium to be shared by Central and State Governments with farmers and
banks concerned.

v MFIs may be utilized to tie up with formal insurance companies for increasing
outreach of micro insurance products

vi NDRF to be created through annual contributions of nationalized banks, RBI,
NABARD, SBI etc., from out of their profits, contributions from State/Central
governments and small annual cess from loanee farmers.

14.12 Credit : Public or Private investment in agriculture and rural sector will have a

multiplier effect in the rural economy and will play a significant role in development of
the sector. If policy framework is enabled with minimal fiscal incentives, they can
result in attracting the much-needed private investments in the rural and agriculture
based economy. Besides this, the share of public investment in the sector also needs
to be increased which has been observed to be reducing over the years.

14.13 Status of Credit: The major credit in the Horticulture and Plantation sector is flowing

to more or less organised sectors, while the flow to minor fruit crops account for a
small share in the sector, which call for future developments. The total ground level
credit flow for plantation and horticulture and allied activities during the period 2000-
01 to 2004-05 increased from Rs. 1,420 crore to Rs. 3,314 crore with a CAGR of
23.6%.

14.14 XI Plan Requirements: The credit requirement has been worked out at Rs. 61,334

crore for the Xl Plan period assuming an annual growth rate of 25% for short term
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credit requirements and 27% for long term credit requirements considering the
incremental impact of thrust areas like Post Harvest Technology, Agri Export Zone,
Organic Farming and Contract Farming, etc.

14.15 Policy Interventions: The major policy interventions recommended to achieve the
projections and attract private investment in the sector are:

o Allowing FDI in agriculture produce retailing / post harvest activities and other
specialized services like model nurseries, enhanced seed production and R&D

° Lowering of bank interest rates on loans for horticultural crops production and
marketing activities to 7% by providing subvention on the bank loans for horticulture
and plantation sector on the lines of crop loans where all crop loans for cultivation of
agricultural crops up to Rs. 3.00 lakh are provided with a subvention of 2% by
Government of India and the interest rate to borrower is 7%.

. RBI may consider earmarking a sub target within the Agriculture Sector say of 5%
out of the 18% of Agriculture Sector exclusively for Horticulture and Plantation Sector
which will give a further boost to investment in the sector.

° Fiscal incentives are suggested by way of granting 150 per cent deduction of
expenditure for all investments by the Pvt. Sector in agriculture and the entire agri-
value chain as in the case of R&D.

14.16 Public Private Investment : The Ministry of Finance, Department of Economic
Affairs, Gol has developed a scheme for support to "Public- Private Partnership"
(PPP) in infrastructure in July 2005 which specifically covers roads, power, urban
transport, SEZ and tourism infrastructure projects and does not include infrastructure
for the Agriculture sector.

14.17 The horticulture crops being perishable in nature, require special type of marketing
infrastructure. Keeping in view the objectives of doubling the horticulture production
from the existing level of 147 million tonnes to 300 million tonnes by 2011 - 12,
market intervention, has been identified as one of the important aspect for the growth
of horticulture sector. The National Horticulture Mission has already suggested an
allocation of a sum of Rs.150 crores for the purpose of establishing terminal markets
for horticulture produce during 2006-07.

14.18 This would offer an excellent opportunity for Public Private Partnership. The terminal
market complexes are highly capital-intensive projects with investment ranging
between 80-100 crores, even more for individual projects. Both the Central and State
Governments may consider their involvement through equity participation. These
terminal markets may also act as Export Hubs with necessary testing facilities for
guality control which is a perquisite for any export from the country. Provision of land
for development of these markets should be the responsibility of respective
authorities in the state.

14.19 Developing efficient supply chain for perishable horticulture crop is a pre-condition for
the growth of this sector. Fruit, vegetable and flowers require sorting, grading and
then pre-cooling before these are transported to far away destinations. This requires
huge investment for Post Harvest Management.

14.20 While the infrastructure at the field level may be created by the individual farmers or
farmers’ group pre-cooling centre, refrigerated vans, cold storage could be developed
by corporate houses with equity participation from State/Central Government,
Various Growers Association's could also be partners in this endeavor.

14.21 Creation of quick transport system for long destinations by road or rail is very
important for efficient supply chain management. While refrigerated vans should be
used for road transport, a dedicated refrigerated railway wagon should be put in
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place for long distance transport of horticulture produce. Corporate houses involved
in production and marketing of horticulture produce may be allowed to manufacture
their own refrigerated wagons as is presently done by many companies, for other
industrial commaodities. Introduction of a dedicated super fast train for horticultural
produce could be considered from the centre of production to the major metro
markets in the country.

14.22 Creation of cold storage facilities in select airports situated in the important horticulture
production centres of the country to facilitate quickest transport to cater to both the
domestic and export market. Creation of infrastructure will offer an excellent
opportunity for investment through Public Private Partnership.

14.23 The partnership of Private and Public Sectors may be extended to research and
development. Many Corporate industries which are engaged in undertaking
independent in-house research in the field of horticulture may be provided financial
support to the extent of 50% of the cost of the research project. Government may
avail royalty from the commercial benefits earned out of the research projects.

14.24 The infrastructure facilities of the existing Horticultural Research Departments/Centres
(which include State Agricultural Universities) could be made available to the
corporate houses for undertaking research projects and thereby share the
commercial benefit of the research outcome.

14.25 There is a great opportunity to develop partnership with corporate houses to develop
well equipped advanced laboratories across the country for testing the quality of the
produce in conformity with International standards. The private industry may be
encouraged to share their infrastructure for the R&D activities with the public sector
research organizations for mutually beneficial association.

14.26 The private sector may be encouraged to establish state of the art R&D infrastructure
for taking up on cutting edge research projects in collaboration with the scientists of
the public sector organizations in areas like nanotechnology, protected cultivation,
biotechnology and information technology applications in horticulture. The private
sector may be encouraged to establish state of the art breeding stations with latest
exotic varieties to evolve varieties that suit the international markets.

14.27 Vast area under horticulture farms are owned by State Government/Agriculture
University. These horticulture farms remain under utilised for various reasons. State
Government may consider to lease out these farms to the small/medium private
entrepreneurs for a period of 10-15 years and design good business models which
can even act as a training ground for the prospective agri entrepreneurs. Special
preference needs to be given to the Agri-clinic and Agri-business entrepreneurs with
a focus on horticultural crops.

14.28 Government (State/Centre) may consider developing Horticulture Parks jointly with
Corporate Houses. These Horticulture Parks, like Industrial Parks/Food Parks may
provide entire requisite infrastructure, for production, processing and marketing in
one compact area. This may be on the same pattern as that of AEZ.

14.29 There are many options for designing the PPP model, the most commonly used
options are Joint Ventures, Build-Operate-Transfer (BOT), Build-Own-Operate-
Transfer (BOOT). However, the most preferred model for marketing would perhaps
be the ‘Financially Free Standing’ projects. In this case the Public sector undertakes
some of the initial planning, providing ancillary works or fulfillment of statutory
procedures; whereas the private sector undertakes the project on the basis that costs
will be entirely recovered through user charges. The Marketing Board may also
participate in the equity to the extent of the cost of land to be allotted to the market.
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XV. ELEVENTH PLAN PROGRAMMES, BUDGET AND POLICY ISSUES

15.1 The strategy during the XI Plan will be to provide dynamism to the sector by
consolidating the gains made during the Tenth Plan, and implement programmes
which would ensure holistic development of horticulture sector.

15.2 The developmental programmes are running in the country under the aegis of Ministry
of Agriculture, Ministry of Commerce and Ministry of Food Processing Industries. The
programmes under these ministries can be categorized into (i) programmes to be
continued as such, (ii) programmes to continue with minor modifications and (iii)
programmes to be restructured

15.3 Programmes like National Bamboo Mission and Central Institute of Horticulture were
launched recently and are recommended to continue as such during Xl Plan.

15.4 Most of the programmes in operation in the last Plan are still relevant and therefore
need to continue with minor modifications, these programmes are (i) TMNE, (ii) NHM
(i) Miroirrigation and (iv) Rubber Board.

15.5 Some programmes like (i) NHB, (ii) CDB, (iii) Coffee Board and (iv) Tea Board need
major modification as some of components under the programmes are no more
relevant. To make these programmes more effective and achieve these objectives
modification and restructuring of the programmes of NHB CDB, Coffee Board and Tea
Board is recommended.

15.6 The financial requirement for various Missions/ boards/ Programmes, which require to
be continued during XI Plan under Ministry of Agriculture, is estimated at Rs. 26,550.
Whereas the boards/APEDA under the Ministry of Commerce would need Rs 5150
crores to continue the current programmes and expand activities during the Xl Plan.

15.7 The Working Group recommends launching of the following new initiatives during XIl
Plan period.

Missions:

a. National Mission on Organic Farming

Boards

b. Establishment of Cashew Board;

c. National Bee Board.

Authority

d. Establishment of Planting Material Authority for Horticulture
Commodity Development Programmes

e. National Vegetable Development Programme;

f. National programme on development of commercial floriculture, medicinal &
aromatic plants

Other Programmes

National Horticulture Information System;

g. National Training Facility for Horticulture;
h. Horticulture Insurance;

i. Small Farmers’ Horticulture Estates and

The tentative budgetary requirement to implement these new programmes during Xl Plan is
estimated at Rs. 9,800 crores.
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15.8 The overall requirement of funds for the development of horticulture during the XI Plan
would be to the tune of Rs. 41,500crores.

15.9 To implement these programmes some of policy issues related to administrative,
infrastructure, financial, administrative and policy needs to be looked into during Xl
Plan period.

15.9. Administrative Aspects

Budgetary allocation for horticulture development has increased many folds.
However, there is acute shortage of manpower to look after the programmes. This
calls for urgent review and suitable strengthening by redeployment from the

Agricultural Division.

Programme on horticulture should be led by suitable technical persons well versed

in technicalities of horticulture.

There are several components, which are being under taken both National
Horticulture Mission, Technology Mission for North East Region and National
Horticulture Board. There need to reorient such programmes so as to avoid

overlapping.

Projected outlay for Horticulture development during the XI Plan period

S. No Existing scheme Requirement
(Rs. In crores)
Ministry of Agriculture
[ National Horticulture Mission (NHM) 15,000.0
ii Technology Mission for Integrated Development of 3,000.0
Horticulture in North East & Himalayan States
iii National Horticulture Board (NHB) 1,000.0
iv Micro irrigation 4.500.0
% Coconut Development Board (CDB) 500.0
Vi Central Institute of Horticulture (CIH) 50.0
Vil National Bamboo Mission (NBM) 2,500.0
Sub-Total 26,550.0
Ministry of Commerce
[ Tea Board 1,000.0
ii Coffee Board 900.0
iii Rubber Board 1,000.0
iv.  APEDA 750.0
v Spice Board 1500
Sub-Total 5150.0
Proposed Schemes for Xl Plan Scheme
i National Vegetable Development Programme* 1,400.0
i National Programme on Development of Commercial 2,400.0
Floriculture and M&A Plants
iii Organic Farming Development& Regulation Authority 2,500.0
iv Cashew Board 500.0
% National Training Facility for Horticulture 200.0
vi Planting Material Authority 1,000.0
Vii National Horticulture Information System 500.0
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15.10

Horticulture Insurance 500.0

National Bee Board 300.0
Small Farmers Horti. Estates 500.0
Sub-Total 9,800.0
Grand Total 41,500.0

Technical Aspects

Regional Priorities: Due emphasis needs to be given to expand area under horticultural
crops in the following categories of States:

All the States where current area under horticultural crops is below 10% of the total
cultivable area.

States which has immense potential for horticulture but not fully exploited for e.g.
M.P., Orissa and Bihar

Newly formed States like Chhattisgarh, Jharkhand and Uttaranchal

Crop Priorities

I.  Fruit Crops

Priorities need to be given for those and crops varieties, which are identified for a
specific cluster and agri-export zones

There is need to develop production technologies based on agri-ecological regions.

Indigenous and unexploited fruits possessing nutritional, processing value for e.g.
jamun, bael, custard apple, fig, phalsa, date palm etc. need to be given focused
attention.

Emphasis needs to be given to promote cultivation of suitable crops in dry-land, arid
regions and wasteland.

Most of the fruit orchards specially Mango and citrus have become very old and
rejuvenation may not be the solution for such orchards. Therefore, replanting such
orchards has to be taken on priority basis without further delay.

The present developmental programmes of NHM cover only 291 districts out 462. It
is felt that a district cannot represent a cluster, therefore, crop specific clusters have
to be identified in all the Districts depending on the suitability of crop.

Introduction of high yielding strains/varieties of temperate fruit crops on a large scale
for increasing fruit production and productivity through new orchards as well as
replacement of old and uneconomical orchards.

Introduction of advance technologies in orchard management and economic use of
inputs like fertilizers, growth regulator and pesticides.

Promoting farming system approach and diversification by intercropping with
medicinal and aromatic crops.

Introduction of advance technologies for the on farm storage, grading and packing of
fruits at gram panchayat level.

Construction of fruit collection and forwarding centres in the fruit growing areas.

Il. Vegetable Crops

i. Vegetable contribute a major share in ensuring food and nutritional security of
population however, no meaningful programme have been launched on vegetables in
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recent times. Vegetables are even excluded from the recently launched NHM. The
following aspects of vegetable crops needs to taken on priority:

e Saturation of area with F1 hybrids

e Promoting leafy vegetables for nutrition particularly in villages and tribal areas
e Protected cultivation for high quality vegetable for export

¢ Promoting kitchen gardening

e Focus on crop having short supply

e Promotion of technologies for round the year production of crops like onion

ii. Spices

Need to develop high yielding disease free varieties.

Urgent need to encourage multistory cropping and inter cropping to maximize the
yields

Il. Floriculture

Suitable programme needs to be launched for development of elite new varieties
suitable for export on PP mode so as to slowly replace the patented varieties.

There is need to develop an interface with R&D organization, farmers and the industry
to promote larges scale production of pharmaceutical and nutraceutical flowers on
contract farming movement.

India need to reorient its exports based on pot plants and cut foliage. Incentives for
identification, domestication and commercialization of indigenously available foliage
and pot plants need to be given.

Introduce funding for time bound market driven projects by the private organizations to
supplement and strengthen the public sector R&D

Besides loose flowers, cut flowers and dry flowers there is a need to promote other
sectors like florist and floral decorations, pot plant production and rentals, bedding
plant production, corporate landscaping, turf industry, essential oil extraction, aroma
therapy, pot pourri, natural pigments and dyes and flower seed production.

IV. Medicinal & Aromatic Plants

Several agencies are working on MAP crops

Herbal gardens are being promoted to lay emphasis on sensitization of MAP
cultivation. Any meaningful programme would call for commercializing those plants that
are required in large quantities in domestic and international markets. Some species
like Noni (Morinda citrifolia) which is gaining popularity needs to be given priority to
exploit its potential.

There is a need to establish a regulatory and controlling authority on the lines of drug
and cosmetics Act and Seed & Nursery Act to prevent unscrupulous activity and boost
he image of Indian MAP sector.

Establishment of referral labs for crude drug analysis to ensure authenticity of herbal
raw material.

Priority needs to be given in areas of new drug development from plants, development
of pharmacopeia standards for quality, safety, efficacy and scientific validation of
therapeutic claims
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Vi,

Vii.

A strong and viable national strategy is warranted for complete inventorisation,
economic mapping, conservation, cultivation, post harvest technology and storage
facilities of MAP crops.

To allow suitable concessions for products which contain natural aromatic compounds
(like vanilline) as flavouring agent to discourage large scale importation of synthetic
vanilline.

V. Coconut

Vi.

15.11

Coconut plantations in large area have become old and senile. Focus priority therefore
should be accorded to large-scale replantation programmes.

Very few farmers are practicing scientific farming in coconut. Development and transfer
of technologies is the key for reviving coconut industry.

There is need for focused attention on farm level processing, product diversification,
byproduct utilization and value addition.

Tree life insurance and welfare schemes for coconut climbers.

Due to shifting towards more lucrative white collar jobs there is an acute shortage of
professional climbers to harvest the produce. Although machines are available to
harvest but they are not safe and often cause fatalities. Concerted efforts need to be
mad for the development of the sector.

Still conventional varieties are being planted that have lot of disadvantages. There is a
need to take up large scale plantation of Dwarf hybrids under high density planting to
improve productivity and farm income.

Infrastructural issues

Government should create common infrastructure for post harvest management,
vapour heat treatment (VHT), irradiation centers with equal participation from Central
and State Government for promotion of horticulture exports. The operational part and
maintenance may be entrusted preferable to some private agencies to ensure their
uninterrupted functioning and proper maintenance.

Create special seed production zones on the lines of SEZ'’s for hybrid seed production
of vegetable/ flower seeds for domestic and export markets.

Provide physical infrastructure and financial support for the newly established
commodity associations for strengthening of their activities.

15.12 Financial issues

Assistance under most of the Schemes are based on cost norms of IX Plan, which has
became quite irrelevant in the current situation where cost of all the inputs have
increased by many folds. To make the assistance more realistic and fruitful, review of
cost norms for all the crops, green houses and shade nets, microirrigation, post harvest
management and market infrastructure is recommended.

The current Inadequate financial assistance currently for area expansion is not
adequate to enable high density plantations and for cultivation of high capital crops like
grape, banana, strawberry, medicinal & aromatic plants. Besides, assistance for non-
perennial crops are released in two instalments instead of one, which does not serve
the purpose for which it is intended.

Special financial support for selected specialty crops of different states like Litchi in
Bihar, Banganpally Mango of A.P, Dasheri of UP, Alphanso of Maharashtra, Pineapple
of NER, Kinnow in Punjab, Passion fruit in North East and Grapes in Southern States
to develop core competence to promote exports.
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15.13 Policy initiatives

i. In order to reduce cost of cultivation VAT, Octroi etc and import duties on plastic raw
material need to be abolished. Excise duty on micro irrigation system needs to be
reduced considerably.

ii. There is urgent need to amend forest laws regarding cutting of trees as these are
hampering the task of rejuvenation of horticultural plantation.

iii. Economy of North East region is largely based on salaried population and therefore
very few entrepreneurs have come up to take horticulture activity. Besides, cost of
transportation is extremely high both within and outside the region. Government should
therefore provide incentives to promote entrepreneurship besides, transport subsidy
should also be provided to the farmers in the region for moving goods within and
outside the state. For goods originating from NER and underdeveloped states like
Bihar, Chattisgarh and Jharkhand to provide level playing field to the farmers to market
their produce.

iv. The Technology Mission on North Eastern States (TMNE) has made significant
contribution in the overall development of horticulture in the NER with innumerable
number of success stories. In order to replicate such success in the less developed
states it is proposed to expand the TMNE to the states of Bihar, Jharkhand and
Chattisgarh.

v. There is need to create a separate corpus fund for horticulture to meet any emergency
requirements on project base so as to protect the farmers in distress.

vi. Geographical Identity of a particular crop which is dependent upon the soil and climatic
conditions generally characterizes the superior quality of the produce and this zone
should not be restricted to physical map and boundaries of the district/state etc. The
name of such zones should have a particular place and its surrounding area
irrespective of district/state boundary. The registration/patent should be given/named
to that place for a particular fruit.

vii. Efforts need to be made to screen out the places linked with a particular fruit/vegetable
and thereafter attempt for registration for Geographical identity.

XVI. ORGANIZATIONAL REFORMS

16.1 The programmes related to horticulture are at present handled by multiple Ministries
including Ministry of Agriculture, Ministry of Commerce, Ministry of Food Processing
Industries and Ministry of Rural Development which often overlap with each other. In
order to bring synergy among the various programmes and meaning to the enormous
expenditure being made by these ministries on similar programmes, there is an urgent
need to bring all the programmes under an umbrella ie., Ministry of Agriculture.

16.2 While a large number of programmes having been launched during IX and X Plan,
development of infrastructure in the Division of Horticulture has not kept pace. The
technical input for the planning and implementation of the various programmes is not
commensurate with the quantum of programmes and the financial allocation. This calls
for rethinking and reorganisation in the best interest of the utilization of large allocation
likely to be made during the XI Plan and the achievement of the objective set for these
programmes.

16.3.1t is therefore recommended that considering the above emphasis a position of Member
(Horticulture) be created in the Planning Commission to provide technical guidance
and linkages to various programmes being implemented by various Ministries.
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16.4 The position of Horticulture Commissioner (Ex Officio Joint. Secretary) needs to be
upgraded and brought at par with that of the Agriculture Commissioner and Animal
Husbandry Commissioner (ex officio Additional Secretary) in the Ministry of Agriculture.

16.5 Three modules on reorganization are proposed to overcome constraints in current
organisational structure of Horticulture Division.

e As a first alternative towards reorganising, it is proposed to consolidate all units
engaged in horticultural activity in various Ministries e.g. Ministry of Agriculture
(NHM, TMNE, Microirrigation, NBM, NHB, CDB & NBB), Ministry of Commerce
(APEDA, Coffee Board, Rubber Board, Spices Board & Tea Board), Ministry of
Food Processing Industries and Ministry of Rural Development by forming a
Department of Horticulture under the Ministry of Agriculture with Secretary or a
post of Special Secretary (Technical) exclusively for horticulture.

e Alternatively, an Indian Council for Horticultural Research and Development
needs to be created, as suggested earlier in 1993 by the than Agriculture
Minister, to take care of both the R&D in horticulture including marketing and
exports.

e As a third alternative, creation of National Authority for Horticulture Development
under Ministry of Agriculture, on the pattern of National Rainfed Development
Authority in Ministry of Agriculture.

16.6 It has also been felt that it is necessary to strengthen horticulture division by creating a
Technical Advisory Group, which will be responsible for providing technical inputs for
systematic development of horticulture, creation and development of suitable literature.
Though this group would be advisory in nature, all technical decisions requiring various
interventions would be their responsibility. The group may consist of well known
horticulturist with specialisation in (i) fruits & plantation crops (ii) vegetables & spices,
(iii) floriculture & medicinal and aromatic plants, (iv) plant protection, (v) post harvest
management and value addition (vi) marketing & export.

16.7 There is need to create separate horticulture Departments in States where these do not
exist. Besides, Director (Horticulture) should be vested with the responsibility of
implementing NHM. Similarly, all officers down the line should have the technical
background to implement the programmes of horticulture or be suitable trained for that
purpose.

16.8 To make implementation and monitoring more effective at grass root level, District level
Horticulture Officer should be made Mission in-charge instead of District Magistrate. It
is felt that cluster approach under the NHM/TMNE won't be fruitful unless the posting of
State officials is made as per technical requirements of the Cluster.



CHAPTER |
STATUS OF HORTICULTURE

1.1 HORTICULTURE REDEFINED

Horticulture a derivative of latin words hortus: garden plant; cultura: culture denotes culture
of garden plants. It involves four areas of study: Pomology (production of fruits), Olericulture
(production of vegetables) Floriculture (production of ornamental crops), and Post Harvest
Technology (involving maintaining quality and preventing spoilage of horticultural crops).
However over the years the scope of the above filed has been expanded to include other
crops namely mushroom, bamboo, plantation crops like tea, coffee, rubber, cocoa, coconut,
cashew nut, arecanut, oilpalm, palmyra palm. Bee keeping, one of the tools to improve the
productivity of horticultural crops through enhanced pollination is also taken care by the
horticulture division at the center.

Botanically fruit is a ripened ovary and adnate parts thereof. The science of cultivation of
fruits is called Pomology. It deals with the growing and harvesting of fruits. However some
crops like watermelon, musk melon which are consumed in raw form are not covered in this
group at present.

Plantation Crops are defined as a group of commercial crops of (i) perennial nature, (ii)
cultivated extensively in tropical and subtropical situations which (iii) need employment of
labour throughout the year and the produce of which is usually consumed after processing.
Plantation crops may be defined as ‘tropical crops grown on a large scale by a uniform
system of cultivation under central management. In general ‘Plantation crops are those
cultivated on an extensive scale in large contiguous area owned and managed by an
individual or a company. Again in the ICAR, the nodal research organization in the country
the Central Plantation Crops Research Institute has been dealing with coconut, arecanut, oil
palm, palmyrah palm and cashew. Even Oil Palm, a plantation crop with similar growth habit,
upkeep like coconut (which also yield oil) is often erroneously clubbed with oil seed crops.

As far as Vegetables are concerned they are edible material of herbaceous origin of a plant
or part there of generally grouped into leaf, fruiting, flowering, pod, stem, bulb, and root types
used for food as raw or cooked with cholesterol free no calorific value, providing
micronutrients, vitamins, antioxidants, fiber and alkaline reaction. Several crops which
produce tubers namely potato, cassava, sweet potato are all covered under vegetables.
Similarly Spices which are aromatic or pungent vegetable substances of herbaceous plant
origin used for colour, fragrance, preservation and taste of food are now broadly covered
under vegetable crops. This will avoid grouping of crops like onion, ginger, turmeric and chilli
both under vegetable and spice crops. .

Traditionally Floriculture has been defined as the art and knowledge of growing flowers to
perfection. Globally floriculture denotes a discipline of horticulture concerned with the
cultivation of flowering and ornamental plants for gardens and for floristry, comprising the
floral industry. However due to enormous diversity of crops and product range the floriculture
sector handles today, the floriculture sector in the modern context may be defined as the art
and science of growing traditional flowers, cut flowers, bedding plants, flowering and foliage
potted plants, arboriculture trees, cut greens, fillers, turf grass and dry flowers for
beautification, value addition and isolation of essential oils, pharmaceutical and nutraceutical
compounds.

Medicinal plants are those plants that possess secondary metabolites that have
pharmaceutical and nutraceutical properties, which prevent or cure ailments. A majority of



the present day drugs are basically plant derived. While Aromatic plants are those plants
that possess volatile fatty acids (essential oils) that are characterized by sweet aroma used
for making perfumes, flavours, cosmetics, aromatherapy products, confectionery, food and
beverages. However both the groups comprise mainly ornamental or forest species not
covered in any other groups. However overlapping of crops among the groups is quite
evident owing their use and application. For instance a number of ornamental crops
(jasmine, rose, tuberose, geranium etc) also fall under the aromatic crops and many
ornamental crops also fall under the category of medicinal plants (Aloe vera, Chlorophytum
etc,)

In view of the above developments Horticulture can be now redefined as the science of
growing and management of fruits, vegetables including tubers, ornamental, medicinal and
aromatic crops, spices, plantation crops, mushroom, bamboo their processing, value
addition and marketing.

1.2 STATUS OF HORTICULTURE INDUSTRY IN INDIA

India grows wide group of horticultural crops namely fruits; vegetables, potato, tropical tuber
crops and mushroom; ornamental crops; medicinal and aromatic plants, spices and
plantation crops like coconut, cashew, cocoa, tea, coffee and rubber. Recently bamboo and
honey bees are also included in the list of horticulture. Government of India laid major
emphasis on horticulture from mid eighties onwards as a mean of diversification for making
agriculture more profitable through efficient land use, optimum utilization of natural resources
(soil, water and environment) and creating skilled employment for rural masses especially
women folk. The past efforts have been rewarding and India has now emerged as the
largest producer of coconut, arecanut, cashew, ginger, turmeric, black pepper and the
second largest producer of fruits, vegetables and tea. Among the new crops, kiwi, olive,
gherkins, Kinnow and oil palm have been successfully introduced for commercial cultivation
in the country.

Production base of horticultural crops has been expanding since independence. From eighth
plan onwards this sector has been witnessed tremendous growth in area and production and
productivity. The area and production under horticultural crops were 13.43 million ha and
97.83 million tonnes respectively during 1991-92 which increased to 21.74 Million ha and
171. 86 million tonnes during 2004-05 (Table 1.1)

The area under horticultural crops has been increasing in various states. During 2004-05
coverage of area under various horticultural crops was 19.40 million ha (Table 1.2) which is
about 13.0 % area of the total cultivated area. The states/ UTs namely Chhatishgarh,
Guijarat, Haryana, Jharkhand, Madhya Pradesh, Nagaland, Punjab, Uttar Pradesh, Dadar &
Nagar Haveli have less than 10 per cent coverage of area under horticultural crops which
need programme for area expansion under horticultural crops. The states namely Andhra
Pradesh, Assam, Bihar, Karnataka, Maharashtra, Orissa, Rajasthan, Tamil Nadu and
Uttaranchal covers about 10-25 per cent area under horticultural crops. The 6 states namely
Arunachal Pradesh, Himachal Pradesh, Jammu & Kashmir, Meghalaya, Sikkim, Pondicherry
covers about 25-50% of their area under horticulture while the states Goa, Kerala ,Manipur,
Andman & Nicobar, Delhi, Lakshdweep have more than 50 per cent of their area and are
saturated for further area expansion in horticulture.



Table 1.1 Area production and productivity of horticultural crops in India during 2004-05

Crops 1991-92 1996-97 2001-02 2004-05
Area Production Area Production Area Production Area Production
(000’ha) (000’MT) (000’ha) (000’MT) (000’ha) (000’MT) (000’ha) (000’MT)

Fruit 2,870 28,630 3,580 40,458 4,010 43,001 4,954 49,294
Vegetable 5,140 58,530 5,515 75,074 6,156 88,622 6,755 101,433
Mushroom NA NA NA 40 NA 40 NA 50
Flowers NA NA 71 366 106 535 116 655
Medicinal & NA NA NA NA NA NA 192 226
Aromatic Plants

Spices 2,005 1,900 2,372 2,805 3,220 3,765 5,155 5,113
Coconut 1,530 6,930 1,890 8,990 1,893 8,821 1,934 12,178
Arecanut 212 240 261 307 335 409 365 439
Cashew 530 300 659 430 750 470 820 554
Tea 420 754 434 810 515 838 521 893
Coffee 223 180 251 205 321 301 328 275
Rubber 488 367 553 550 567 631 578 750
Cocoa & Others 14 7 12 7 16 6.54 28 9.3
Total 13432 97838 15578 130.042 17889 147439.5 21,746 1,71,859.3




Tablel.2 State wise area under horticulture crops during 2003-04

State/UTs % Area under State/UTs % Area under

Horticulture Horticulture
Andhra Pradesh 11.41 Nagaland 7.20
Arunachal Pradesh, 40.15 Orissa 20.91
Assam 14.34 Punjab 4.85
Bihar 19.63 Rajasthan 14.80
Chattishgarh 2.75 Sikkim 58.80
Goa 70.85 Tamil Nadu 16.86
Guijarat 8.57 Tripura 28.47
Haryana 6.50 Uttaranchal 15.20
Himachal Pradesh 44.85 Uttar Pradesh 6.41
Jammu & Kashmir 34.13 West Bengal 25.89
Jharkhand 4.73 Andman & Nicobar 100.00
Karnataka 12.73 Chandigarh 10.00
Kerala 73.33 Dadar & Nagar Haveli 9.17
Madhya Pradesh 4.61 Daman & Diu 12.50
Maharashtra 10.23 Delhi 83.32
Manipur 57.21 Lakshdweep 100.00
Meghalaya 31.25 Pondicherry 31.24
Mizoram 18.00 National 13.08

1.3 STATUS OF FRUIT CROPS
1.3.1 Global Scenario

The global fruit production during 2004 was 511 million tonnes. During the past 15 years,
production of fruits in China has gone up by 246 per cent, which helped China to become the
largest producer of fruits (83.24 million tonnes) in the world from its third largest producer
position. It contributes 16 per cent share in production. India is the second largest producer
of fruits by producing 49 million tonnes and contributes 10 per cent share in global fruit
production. Brazil occupies the third position, with 36 million tonnes and contributes 7 per
cent in global production. The other countries among top ten producers are USA (5 per
cent), Italy (4 per cent), Spain (3 per cent), Mexico (3 per cent), Indonesia (3 per cent), Iran
(2 per cent) and Philippines (2 per cent) (Table 1.3).

Tablel.3 Fruit production in major countries of the world

Country Production (million tonnes)
1991 2001 2004 % Change over 1991
to 2004
World 353.32 472.24 511.04 44.6
China 24.08 68.92 83.24 245.7
India 28.04 43.00 49.29 75.8
Brazil 31.59 33.31 36.01 14.0
USA 24.70 30.06 30.19 22.2
Italy 17.52 18.29 17.92 2.3
Spain 12.79 15.14 16.69 30.5
Mexico 9.63 14.30 14.76 53.3
Indonesia 6.61 11.66 14.75 123.1
Iran 7.58 12.67 13.14 73.4
Philippines 8.21 11.12 12.37 50.7

India occupies first place in production of mango, banana, litchi, papaya, pomegranate,
sapota and aonla, 2" place in limes and lemons and 5" place in pineapple production of the
world. The productivity of grape is highest in the world. India has higher national average



productivity in banana and sapota compared to world average productivity, while in citrus,
mango, apple, guava, pineapple, papaya, India has substantial by low productivity in
comparision to the world average.

1.3.2 Indian Scenario

India with its wide diversity in climate and soil has given rise to the formation of a variety of
ecosystems. It produces a large range of fruits commercially in various agroclimatic zones. ,
Among these, mango, banana, citrus, pineapple, papaya, guava, sapota, jackfruit, litchi and
grape, among the tropical and sub-tropical fruits; apple, pear, peach, plum, apricot, almond
and walnut among the temperate fruits and aonla, ber, pomegranate, annona, fig, phalsa
among the arid zone fruits are important. India accounts for 10 percent of Global total
production of fruit crops. Increase in the production and productivity is largely due to the
adoption of improved technologies, which include quality planting material, balanced
nutrients and timely protection against major insect-pests and diseases.

Analysis of area, production and productivity under fruits in various states reveals over all
growth in area, production and productivity during the VIII, IX and Xth plan periods (Table
1.4 to 1.6). Maximum growth in area and production under fruits observed in Maharashtra
state. The productivity rate was higher in Kerala during 1991-92 to 2001-02 and Uttar
Pradesh during 2001-02 to 2004-05. Among states, Maharashtra ranks first in area and
production and contributes 27 per cent and 21.5 per cent respectively. Andhra Pradesh
ranks second in area and production contributing 13 and 16 per cent.

Among the various fruit growing states, the maximum productivity was observed in Madhya
Pradesh (22.6MT/ha), followed by Tamil Nadu (19.9 MT/ha), Gujarat (15.9 MT/ ha)
Karnataka (15.9 MT/ ha) and West Bengal (12.8 MT/ ha). The growth in productivity was
maximum in Kerala (5 per cent) during 1991-92 to 2001-02 while in Uttar Pradesh (10.2 per
cent) during 2001-02 to 2004-05.

Table 1.4 Area under fruits in major fruit growing states

State/ UT's Area (000 ha) Growth rate (%)

199192  2001-02  2004-05 1991-92to 200102 to

2001-02 2004-05
Andhra Pradesh 313.1 575.8 652.0 6.28 4.23
Bihar 266.9 272.3 276.1 0.20 0.46
Gujrat 84.6 149.0 251.9 5.82 19.13
Karnataka 209.2 257.1 255.1 2.08 -0.26
Kerala 236.3 234.5 170.4 -0.08 -10.10
Madhya Pradesh 64.7 46.6 48.7 -3.23 1.48
Maharashtra 256.1 582.8 1,346.5 8.57 32.20
Orissa 136.3 225.0 233.4 5.14 1.23
Tamil Nadu 136.2 227.5 224.6 5.26 -0.43
Uttar Pradesh 453.7 288.3 274.9 -4.43 -1.57
West Bengal 111.2 147.6 166.3 2.87 4.06
Others 606.1 1,003.6 1,063.9 5.17 1.96
Total 2,874.2 4,010.1 4,963.8 3.39 7.37




Table 1.5 Fruit production of major fruit growing states

State/UT's Production (000 MT) Growth rate (%)
1991-92 2001-02 200405 oL02l0 20002 0
Andhra Pradesh 4,008.2 6,157.4 7,735.4 4.39 7.90
Bihar 2,799.3 2,877.0 2,769.5 0.27 -1.26
Gujarat 1,828.9 2,346.9 4,014.4 2.53 19.59
Karnataka 3,191.8 4,028.9 4,046.9 2.36 0.15
Kerala 1,101.3 1,772.6 985.1 4.87 -17.78
Madhya Pradesh 1245 1,143.8 1,102.6 -0.84 -1.22
Maharashtra 3,518.4 8,840.6 10,586.3 9.65 6.19
Orissa 978.0 1,362.9 1,404.0 3.37 1.00
Tamil Nadu 2,316.1 4,342.4 4,467.6 6.49 0.95
Uttar Pradesh 2,878.5 2,282.8 2,912.8 -2.29 8.46
West Bengal 1,131.7 1,985.5 2,128.3 5.78 2.34
Others 3,634.8 5,860.1 7,141.9 4.89 6.82
Total 28,632.6 43,000.9 49,294.8 4.15 4.66

Table 1.6 Productivity of fruits in major fruit growing states

State/ UT's Productivity (MT/ha) Growth (per cent)
1091-92  2001-02  2004-05 szt 2002 o
Andhra Pradesh 12.8 10.7 11.9 -1.78 3.52
Bihar 10.5 10.6 10.0 0.07 -1.72
Guijarat 21.6 15.8 15.9 -3.12 0.39
Karnataka 15.3 15.7 15.9 0.27 0.41
Kerala 4.7 7.6 5.8 4.95 -8.55
Madhya Pradesh 19.2 24.5 22.6 2.46 -2.66
Maharashtra 13.7 15.2 7.9 1.00 -19.67
Orissa 7.2 6.1 6.0 -1.68 -0.23
Tamil Nadu 17.0 19.1 19.9 1.16 1.38
Uttar Pradesh 6.3 7.9 10.6 2.24 10.20
West Bengal 10.2 13.5 12.8 2.83 -1.65
Others 6.0 5.8 6.7 -0.27 4.76
Total 10.0 10.7 9.9 0.74 -2.53

India accounts for an area of 4.96 million ha under fruit crops with a production of 49.29
million tonnes. During the period 1991-92 to 2001-02 growth in area, production and
productivity of fruits observed at the rate of 3.39, 4.15 and 1.92 per cent while between
2001-02 and 2004-05 it was 7.37, 4.66 and -12.06 per cent respectively. The trend in area,
production and productivity of different fruits during 1991-92 and 2001-02 and 2004-05 is
given in Table 1.7 and 1.8.



Table 1.7 Area, production and productivity of major fruit crops in India
(Area '000 ha, Production '000 tonnes, Productivity MT/ha)

Crop 1991-92 2001-02 2004-05
Area Prod Pty Area Prod Pty Area Prod Pty
Apple 195 1,148 588 2416 1,158 4.8 230.7 1,739 7.54
Banana 384 7,790 20.27 466.2 14,210 30.5 529.7 16,225 30.63
Citrus 387 2,822 7.21 6185 4,789 75 712.4 5,997 8.42
Grape 32 668 20.87 49.4 1,210 24.4 60.2 1,546 25.69
Guava 94 1,095 1164 1546 1,716 11.1 162.0 1,686 10.40
Litchi 49 244 497 58.1 356 6.1 60.0 369 6.14
Mango 1,078 8,752 8.11 1,575.8 10,020 6.4 1,961.9 11,605 5.92
Papaya 45 805 17.88 73.7 2,590 35.1 73.0 2,568 35.18
Pineapple 57 769 13.49 77.2 1,182 15.3 81.2 1,229 15.14
Sapota 27 396 14.66 52.0 594 11.4 133.1 1,060 7.97
Others 526 4,144 787 643.1 5,176 8.0 847.0 4,477 5.29
Total 2,874 28,632 12.07 4,010.3 4,3001 14.6 4,963.8 49,295 9.93
Table 1.8 Growth in area, production and productivity of major fruit crops in India

(Per cent)

Crop 1991-92 to 2001-02 2001-02 to 2004-05
Area Production Productivity = Area  Production Productivity
Apple 2.17 0.09 -2.01 -1.53 14.52 16.25
Banana 1.96 6.20 4.17 4.35 4.52 0.14
Citrus 4.80 5.43 0.40 4.82 7.79 3.93
Grape 4.44 6.12 1.57 6.81 8.51 1.73
Guava 5.10 4.59 -0.47 1.57 -0.59 -2.15
Litchi 1.72 3.85 2.07 1.08 1.20 0.22
Mango 3.87 1.36 -2.34 7.58 5.02 -2.57
Papaya 5.06 12.40 6.99 -0.32 -0.28 0.03
Pineapple 3.08 4.39 1.27 1.70 131 -0.35
Sapota 6.77 4.14 -2.48 36.79 21.29 -11.27
Others 2.03 2.25 0.16 9.61 -4.72 -12.88
Total 3.39 4.15 1.92 7.37 4.66 -12.06

1.3.3 Crop-wise Status

1.3.3.1 Apple

India has large area under apple cultivation next to China and Russian Federation, it ranks
ninth in production among apple-growing countries of the world because of low productivity.
Apple is the fourth major fruit crop of India and occupies a total area of 0.230 million ha with
production of 1.74 million tonnes. Leading apple producing states are Jammu and Kashmir,
Himachal Pradesh, Uttaranchal and Arunachal Pradesh. Maximum area, production and
productivity under apple are reported from Jammu and Kashmir. Himachal Pradesh has the
second largest area under apple but production and productivity are very low compared to
Jammu and Kashmir. In Uttaranchal and Arunachal Pradesh, productivity is still lower than
Himachal Pradesh. During the last 4 years apple area in Himachal Pradesh and Uttaranchal
showed decline while productivity has gone up in both the states. In Nagaland the apple
area showed increasing trend while the production and productivity had a negative growth
because of the new plantations, which are yet to come into bearing (Table 1.9 to 1.10).



Table 1.9 Area, production and productivity of apple in India

States Area Production Productivity

(ha) (MT/ha) (MT/ha)

2001-02 2004-05 2001-02 2004-05 2001-02 2004-05
Jammu & Kashmir 90,100 1,07,900 9,09,600 10,93,300 10.10 10.1
Himachal Pradesh 92,800 86,200 1,80,600 5,27,600 1.90 6.1
Uttaranchal 51,800 27,800 59,300 1,08,500 1.10 3.9
Arunachal Pradesh 6,700 8,400 8,500 9,500 1.30 1.1
Nagaland 100 300 300 100 3.30 4
Total 2,41,600 230700 11,58,300 17,39,000 4.80 7.5
Table 1.10 Growth in area, production and productivity of apple in India

(2001-02 to 2004-05) (Per cent)
States Area Production Productivity
Jammu & Kashmir 6.19 6.32 0.00
Himachal Pradesh -2.43 42.95 47.52
Uttaranchal -18.73 22.31 52.48
Arunachal Pradesh 7.83 3.78 -5.42
Nagaland 44.22 -30.66 -50.51
Total -1.53 14.51 16.04

1.3.3.2 Banana

India is the largest producer of banana in the world. Other major banana producing countries
are Brazil, China, Equador, Philippines, Indonesia, Costa Rica, Mexico, Thailand, Burundi,
Columbia, and Vietnam. Ecuador, Philippines, Costa Rica and Colombia, produce much less
banana than India, but they are specialized in producing first grade table bananas and
maximum export of banana is done by these countries. Among fruits, banana ranks third in
area with 0.53 million ha and first in production with 16.22 million tonnes contributing 11 per
cent of area and 32.9 per cent of fruit production. The state of Tamil Nadu ranks first in area
while production and productivity is highest in Maharashtra (Tablel1l.11). Lower yields in
Assam (24.5 MT/ ha), Kerala (7.63 MT/ ha), Andhra Pradesh (22.99 MT/ha) and Karnataka
(23.8 MT/ha) are mainly due to varying cultivation practices adopted and extent of inputs
applied for cultivation. Lower yields in Kerala are mainly due to cultivation of low yielding
cultivars like Nendran. The phenomenal increase in production and productivity in certain
pockets has been due to adoption of high density planting, use of tissue-cultured seedlings
and drip irrigation. During past four years productivity of banana in Bihar has gone up by 18
per cent. The overall increase is productivity during 2001-02 to 2004-05 in Maharashtra in
inexplicable ( Tablel.12).

Tablel. 11. Area, production and productivity of bananain India

State Area (ha) Production (MT) Productivity (MT/ha)

2001-02 2004-05 2001-02 2004-05 2001-02 2004-05
Andhra Pradesh 50,500 53,500 11,11,200 12,29,700 22.00 22.99
Assam 43,600 42,100 6,05,900 5,81,000 13.90 13.80
Bihar 2,7200 28,000 5,44,900 9,20,000 20.00 32.86
Gujarat 33,100 46,300 11,54,300 19,79,300 34.80 42.75
Karnataka 53,800 52,613 12,77,600 12,92,444  23.80 24.57
Kerala 28,100 55,700 3,95,400 4,25,200 14.10 7.63
Madhya Pradesh 18,200 16,500 7,36,500 6,60,300 40.50 40.02
Maharashtra 59,700 72,200 39,24,100 45,34,600 65.70 62.81
Tamil Nadu 84,600 81,500 35,43,800 34,61,800 41.90 42.48
Others 67,200 81,287 9,16,200 11,40,956 13.63 14.04
Total 4,66,200 5,29,700 1,42,09,900 1,62,25,300 30.50 30.63




Table 1.12 Growth in area, production and productivity of bananain India

(2001-02 t02004-05) (Per cent)
States Area Production Productivity
Andhra Pradesh 1.94 122.84 1.48
Assam -1.16 -1.39 -0.24
Bihar 0.97 19.08 18.00
Guijarat 11.84 19.69 7.10
Karnataka -0.74 0.39 1.07
Kerala 25.62 2.45 -18.51
Madhya Pradesh -3.22 -3.58 -0.40
Maharashtra 6.54 494 -1.49
Tamil Nadu -1.24 -0.78 0.46
Others 6.55 7.59 0.99
Total 4.35 4.52 0.14

1.3.3.3 Citrus

India occupies sixth position among citrus growing countries in the World. Maximum
productivity is obtained in USA (35.11 MT/ha) followed by Brazil (21.66 MT/ha), Spain (19.80
MT/ha) and Italy (17.76 MT/ha). In India citrus ranks second in area with 0.71 million ha and
third in production with 6.0 million tonnes (Table 1.13). Limes, lemons, sweet orange and
mandarin cover bulk of the area under citrus fruits. Citrus fruits are grown mainly in the
states of Andhra Pradesh, Maharashtra, Karnataka, Punjab, Gujarat and N.E. region.
Kinnow is cultivated commercially in some states of northern India particularly Punjab,
Rajasthan, Haryana and Uttaranchal. Cultivation of grapefruit and pummelo introduced
decades back did not catch up commercially.

Table 1.13. Area production and productivity of citrus in India

States Area Production Productivity
(ha) (MT) (MT/ha)
2001-02 2004-05 2001-02 2004-05 2001-02 2004-05
Andhra Pradesh 1,44,700 1,60,100 1135,600 2122,000 7.9 13.3
Assam 14,800 16,600 125,000 142,500 8.5 8.6
Bihar 16,400 16,800 130,000 122,900 8.0 7.3
Gujarat 20,200 27,900 1,97,800 285,300 9.8 10.2
Karnataka 16,800 15,000  3,60,200 338,000 215 22.5
Madhya Pradesh 13,000 16,600  2,08,700 265,200 16.0 16.0
Maharashtra 1,68,700 2,37,800 1730,400 1438,000 10.3 6.0
Orissa 24,000 26,400 134200 204,700 5.6 7.7
Punjab 17,100 22,500 2,27,200 312,300 13.3 13.9
Others 1,82,900 1,72,700 539,200 766,000 - -
Total 6,18,500 712,400 4789,100 5996,900 7.7 8.4

Mandarins are cultivated over an area of 0.18 million ha with a production of 1.24 million
tonnes. Total production of mandarins at global level during 2000 was 18,841,078 MT (2001-
02). In mandarin production, India stands next to China (76,11,059 MT) and Spain
(17,98,400 MT). However, productivity in India is quite low, i.e. 6.7 MT/ha, compared to
Spain, Morocco, Korea Republic, Italy, Egypt, Brazil, Turkey and USA (17.4 to 24.8 MT/ha).
Mandarins are produced in Maharashtra, Madhya Pradesh, Assam, West Bengal, Mizoram,
Nagaland, Tripura, Arunachal Pradesh, Tamil Nadu, Rajasthan, Sikkim, Meghalaya and
Manipur Kinnow is cultivated exclusively in Punjab, Haryana, Rajasthan, over an area of
15,903 ha with a total production of 2, 35,331 MT (2001-02). It is also produced to some
extent (4,85,000 tonnes) in Pakistan. Maximum acreage and production under Kinnow is in
Punjab, followed by Haryana and Rajasthan.

Sweet oranges are cultivated in several states of India covering 0.19 million ha with a total
production of 2.08 million tonnes (2004-2005). Maximum area and production of sweet



orange is reported from Andhra Pradesh followed by Maharashtra, while maximum
productivity is recorded from Madhya Pradesh. Rajasthan and Himachal Pradesh have the
lowest productivity.

Lime (C. aurantifolia) and lemons (C. limon) are grown in sizable area of 0.17 million ha with
a total production of 1.54 million tonnes. Limes are mostly grown in Andhra Pradesh,
Karnataka, Gujarat, Maharashtra, Rajasthan, Madhya Pradesh and Tamil Nadu, whereas
lemon is mostly grown in hilly areas of Assam, Nagaland, Tripura, Manipur, Mizoram |,
Uttaranchal and Punjab. Maximum production of lime takes place in Andhra Pradesh,
followed by Karnataka, Gujarat, Bihar and Maharashtra. Highest lemon production is in
Assam (54,000 MT) followed by Tripura (40,312 MT). India is only next to Mexico in
production of limes and lemons. Highest productivity of limes is in Karnataka and medium in
Andhra Pradesh, Gujarat and Maharashtra. The lowest productivity of lime is in Tamil Nadu
as the plantations are in declining condition ( Table 1.14 and 1.15).

Table 1.14 Lime / lemon producing states in India

State Area Production Productivity
(ha) (MT) (MT/ha)
2001-02  2004-05 2001-02 2004-05 2001-02  2004-05
Andhra Pradesh 40,704 50,200  4,88,448 6,93,200 12.00 13.8
Assam 8,770 8,800 54,000 59,200 6.16 6.7
Bihar 16,400 16,800 1,30,900 1,34,200 7.98 8.0
Gujarat 20,200 22,300 1,97,800  2,24,700 9.79 10.1
Karnataka 12,700 9,076  2,82,700 1,75,411 22.26 19.3
Madhya Pradesh 1,128 1,100 18,048 17,300 16.00 16.0
Maharashtra 10,000 34,000 94,800 1,76,600 9.48 5.2
Manipur 1,130 NA 5,141 NA 4.55 NA
Mizoram 992 NA 2,780 NA 2.80 NA
Nagaland 645 NA 6,075 NA 9.42 NA
Punjab 668 NA 4,676 NA 7.00 NA
Rajasthan 2,900 2,800 18,200 19,400 6.28 6.9
Tamil Nadu 7,800 NA 12,300 NA 1.58 NA
Tripura 3,227 NA 40,312 NA 12.49 NA
Others 39,564 22,800 1,03,081 41,700 2.61 1.8
Total 1,61,300 1,67,900 14,13,700 15,41,800 8.76 9.2
Table 1.15 Growth in area, production, productivity of lime /lemon
(2001-02 to 2004-05) (per cent)

States Area Production Productivity
Andhra Pradesh 7.24 12.38 477
Karnataka -10.59 -14.71 -4.64
Guijarat 3.35 4.34 1.04
Bihar 0.81 0.83 0.08
Maharashtra 50.37 23.04 -18.14
Assam 0.11 3.11 2.84
Rajasthan -1.16 2.15 3.19
Madhya Pradesh -0.83 -1.40 0.00
Others -16.78 -26.04 -11.65
Total 1.35 2.93 1.65

1.3.3.4 Grape

The major grape growing countries are lItaly, France, USA, Spain, China, Turkey, Iran,
Argentina, Australia, Chile, Germany, South Africa and India. India’s high productivity in
grape has made it to reach 12th position in the World as far as production is concerned, but
from acreage point of view, India’s position is 33rd among grape-growing countries in the
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World. Grapes are cultivated in 0.06 million ha with a total production of 1.55 million tonnes
and productivity of 25.7 MT/ha. It registered 6.81 and 8.53 per cent increase in area and
production between, 2001-02 to 2004-05 while productivity improved by 1.3 per cent.
Maximum area and production of grapes has increased in Maharashtra, followed by
Karnataka and Tamil Nadu. In Andhra Pradesh, Punjab and Haryana, grapes are cultivated
only to a limited extent. However, there is again a recent surge in grape production in
Andhra Pradesh (Table 1.16 and 1.17).

Table 1.16 Area, production and productivity of grape in India

State Area Production Productivity
(ha) (MT) (MT/ha)
2001-02  2004-05 2001-02  2004-05 2001-02 2004-05
Andhra Pradesh 1,500 1,900 29,400 37,800 20.0 20.0
Haryana 1,100 100 6,400 1,400 5.7 10.5
Jammu &Kashmir 200 200 300 300 1.6 15
Karnataka 10,000 9,700 1,69,700 1,67,400 16.9 17.2
Madhya Pradesh 100 100 2,600 2,400 25.0 25.0
Maharashtra 32,500 43,800 9,11,600 12,33,900 28.1 28.2
Mizoram 200 500 600 600 3.2 1.2
Punjab 1,400 1,200 36,700 32,300 27.2 27.0
Tamil Nadu 2,400 2,500 51,700 69700 22.0 28.2
Others 100 200 600 500 6.0 3.2
Total 49,400 60,200 12,09,700 15,46,300 24.5 25.7
Table 1.17 Growth in area, production and productivity of grape
(2001-02 to 2004-05) (per cent)
States Area Production Productivity
Maharashtra 10.46 10.62 0.12
Karnataka -1.01 -0.45 0.59
Tamil Nadu 1.37 10.47 8.63
Punjab -5.01 -4.17 -0.25
Andhra Pradesh 8.20 8.74 0.00
Haryana -55.04 -39.75 22.59
Madhya Pradesh 0.00 -2.63 0.00
Mizoram 35.72 0.00 -27.89
Jammu and Kashmir - - -2.13
Others 25.99 -5.90 -18.90
Total 6.81 8.53 1.61
1.3.3.5 Guava

Guava is cultivated in sizeable area in Brazil, Mexico, Thailand, USA (Hawaii), New Zealand,
Philippines, China, Indonesia, Venezuela and Australia, etc. The best quality guavas are
cultivated and produced in Uttar Pradesh particularly in the Allahabad region. In India it is
cultivated in an area of 0.16 million ha with a total production of 1.29 million tonnes (Table
1.18). The maximum area under guava is found in Bihar, followed by Maharashtra, Uttar
Pradesh, Andhra Pradesh, Karnataka, West Bengal and Gujarat. More than 50% of the total
production of guava is produced in Bihar, Maharashtra, Karnataka and Uttar Pradesh. The
highest productivity of guava is observed in Karnataka (18.70 MT/ha), Lowest productivity
being in Maharashtra (6.9 MT/ha) and Orissa (6.5 MT/ ha). The total production between
2001 and 2005 had negative growth rate (-9.17%). Significant increase in productivity i.e.
8.17 percent was seen in Uttar Pradesh during the period from 2001-02 to 2004-05 (Table
1.19).
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Table 1.18 Area, production and productivity of guava in different states of India

State Area Production Productivity
(ha) (MT) (MT/ha)
2001-02 2004-05 2001-02  2004-05 2001-02 2004-05

Andhra Pradesh 11,800 7300 1,18,600 120800 10.0 12.0
Bihar 27,100 27700  3,24,600 256100 12.0 9.3
Chhatisgarh 4,800 NA 96,300 NA 20.0 NA
Gujarat 7,200 6100 9,500 86100 13.1 14.1
Karnataka 8,600 8100 1,52,800 151000 17.7 18.7
Maharashtra 15,800 30800 1,90,100 212300 12.0 6.9
Punjab 5,200 7300 91,000 127900 17.5 17.5
Uttar Pradesh 17,300 14800 1,36,100 147900 7.9 10.0
West Bengal 7,400 9400 1,21,300 140900 16.5 15.0
Others 49,300 25900 3,89,600 288300 7.9 11.1
Total 1,54,600 162000 17,15,500 1285600 11.1 10.4

Table 1.19 Growth in area, production and productivity of guava in India,

(2001-02 to 2004-05) (Per cent)
States Area Production Productivity
Andhra Pradesh -14.79 0.61 6.27
Bihar 0.73 -7.60 -8.15
Guijarat -5.38 108.49 2.48
Karnataka -1.98 -0.39 1.85
Maharashtra 24.92 3.75 -16.84
Punjab 11.97 12.02 0.00
Uttar Pradesh -5.07 2.81 8.17
West Bengal 8.30 5.12 -3.13
Others -19.31 -9.55 12.00
Total 1.57 -9.17 -2.15

1.3.3.6 Litchi

India is the largest producer of litchi in the world. Other major Litchi producing countries are
China, Taiwan, Thailand, South Africa, Madagascar and Australia. Although authentic data
on litchi-production is not available, total world litchi production is estimated to be 6-6.5 lakh
tonnes. In India, the total area under litchi is 0.060 million ha with production of 0.368 million
tonnes (Table 1.20).

Litchi is largely grown in Bihar, West Bengal and Assam. It is also grown in small pockets in
Uttaranchal, Punjab, Haryana, U.P., West Bengal and N.E region. The productivity of litchi in
Bihar and Uttaranchal has gone down by 3.45 and 49.3 per cent respectively (Table 1.21).
The present situation clearly suggests the potential for increasing productivity particularly in
Assam, Tripura, Jharkhand, Uttaranchal, Orissa and Himachal Pradesh. So far, adequate
attention to litchi in Assam, Tripura, Orissa, Himachal and Uttaranchal has not been given.
Furthermore, no efforts have been made to exploit early availability of litchi during the
season from Assam, Tripura, and West Bengal to meet the domestic and export demand.
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Table 1.20. Area, production and productivity of litchi in India

State Area Production Productivity
(ha) (MT) (MT/ha)
2001-02 2004-05 2001-02 2004-05 2001-02 2004-05
Assam 4,100 4,500 18,700 22,500 4.6 5.0
Bihar 27,700 28,400  2,21,700  2,04,900 8.0 7.2
Jharkhand 1,500 1,400 7,500 16,500 5.0 12.0
Nagaland 800 NA 4000 NA 5.1 NA
Orissa 3,500 3,900 10,200 11,900 2.9 3.0
Punjab 1,200 1,300 11,600 12,600 10.0 10.0
Tripura 1,700 2,200 9,000 12,400 5.1 5.6
Uttaranchal 7,800 6,700 7,500 8,900 10.0 1.3
West Bengal 5,900 7,200 61,400 69,900 10.5 9.8
Others 4,000 4,400 4,500 9,000 - -
Total 58,200 60,000 3,56,200  3,68,600 6.1 6.1
Table 1.21. Growth in area, production and productivity of litchi in India
(2001-02 TO 2004-05) (Per cent)
States Area Production Productivity
Assam 3.15 6.36 2.82
Bihar 0.84 -2.59 -3.45
Jharkhand -2.27 30.06 33.89
Orissa 3.67 5.27 1.14
Punjab 2.70 2.79 0.00
Tripura 8.97 11.27 3.17
Uttaranchal -4.94 5.87 -49.34
West Bengal 6.86 4.42 -2.27
Others 3.23 1.53 -1.65
Total 1.02 1.15 0.00
1.3.3.7. Mango

India produces approximately 40.0% of the world’s mango and occupies top position among
mango-growing countries. China and Thailand stand second and third among mango-
producing countries in the world. Brazil, China, Thailand and Mexico have higher average
national productivity than India. India has an average productivity of 5.90 tonnes/ha which is
about half of the productivity compared to Brazil (11.64 tonnes/ha). The area under mango in
India is 1.96 million ha with a total production of 11.61 million tonnes and productivity of 5.9
tonnes/ha (Table 1.22).

Table 1.22. Area, production and productivity of mango in India

State Area Production Productivity
(ha) (MT) (MT/ha)
2001-02 2004-05 2001-02 2004-05 2001-02 2004-05
Andhra Pradest  3,41,200  3,91,900 24,45,800 3135200 7.20 8.0
Bihar 1,39,300  1,40,100 12,53,500 8,65,600 9.00 6.2
Gujarat 65,300 89,700 4,57,600 7,29,100 7.00 8.1
Karnataka 1,15,400 1,17,500 11,30,600 11,05,900 9.80 9.4
Maharashtra 1,64,400 4,32,700 5,59,000 6,34,300 3.40 15
Orissa 1,07,300  1,20,300 4,02,400 4,16,300 3.80 35
Tamil Nadu 1,10,800 1,18,400 4,38,700 5,39,400 4.00 4.6
Uttar Pradesh 2,53,000  2,47,000 19,50,000 25,85,600 7.70 10.5
West Bengal 65,400 69,100 5,85,000 4,60,800 8.94 6.7
Others 2,13,700 7,97,600 3.73
Total 15,75,800 19,61,900 1,00,20,200 1,16,05,200 6.40 5.9
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Mango is grown in about 40 per cent area and contributes 23.5 per cent in total fruit
production. It is grown in almost all the states of India. Andhra Pradesh tops the list of
mango producing states, with highest acreage as well as production. Other major mango
producing states are Uttar Pradesh, Bihar, Karnataka, West Bengal, Maharashtra, Tamil
Nadu, Orissa and Gujarat. Uttaranchal, Madhya Pradesh and Punjab have very low
production. There has been an increase of 31.55 and 14.44 per cent in area and production
respectively in mango between 1991-92 and 2001-02 (Table 1.23). While this increase
between 2001-02 and 2004-05 was 7.58 and 5.02 respectively for area and production.
Comparatively lesser increase in production seems to be due to larger areas under new
plantations, which are yet to come to full bearing stage.

Table 1.23. Growth in area, production and productivity mango in India

(2001-02 to 2004-05) (Per cent)
States Area Production Productivity
Andhra Pradesh 4.73 8.63 3.57
Bihar 0.19 -11.61 -11.68
Gujarat 11.16 16.80 4.99
Karnataka 0.60 -0.73 -1.38
Maharashtra 38.07 4.30 -23.87
Orissa 3.89 1.14 -2.70
Tamil Nadu 2.24 7.13 4.77
Uttar Pradesh -0.80 9.86 10.89
West Bengal 1.85 -7.65 -9.17
Others 3.25 12.41 8.90
Total 7.58 5.02 -2.68

The biggest concern in mango production is low productivity in the country. The main
reasons for low productivity are old senile orchards, low-yielding cultivars, wider spaced
plantations, non-adoption of improved cultivation practices and cultivation of seedlings
besides recently planted orchards, which are still in non-bearing phase.

1.3.3.8. Papaya

The major papaya producing countries are Brazil, Nigeria, Mexico, India, Indonesia,
Ethiopia, Congo Democratic Republic, Peru, China, Columbia, Thailand and Venezuela.
India is the fourth important producer of papaya in the world.

Table 1.24. Area, production and productivity of papaya in India

State Area Production Productivity
(ha) (MT) (MT/ha)
2001-02  2004-05 2001-02 2004-05 2001-02  2004-05
Andhra Pradesh 11,700 11,400 11,73,600  8,75,000 100.0 76.5
Assam 7,500 6,800 1,11,800 99,200 14.8 14.7
Guijarat 4,400 6,800 1,75,100 2,68,900 39.4 39.7
Karnataka 3,600 3,600 2,38,100 2,21,700 65.5 70.5
Kerala 13,200 17,700 59,700 80,800 4.5 4.6
Madhya Pradesh 800 9,00 39,200 24,600 49.0 27.0
Maharashtra 5,800 6,500 1,74,400 5,52,500 30.0 85.0
Orissa 10,700 NA  2,17,500 NA 20.3 NA
West Bengal 7,200 8,700  2,41,900 2,45,700 335 29.1
Others 8,600 10,600  1,59,100 1,99,800 18.5 -
Total 73,200 73,000 25,90,400 25,68,200 35.1 35.2

Papaya ranks sixth in area and production with 0.073 million ha of the total area and 2.57
million tonnes of the total production under fruits respectively ( Table 1.24). Major production
of papaya takes place in Andhra Pradesh, followed by Maharashtra, Gujarat and Karnataka,
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while the highest fruit productivity was observed in Tamil Nadu followed by Maharashtra and
Andhra Pradesh. Between 2001-02 and 2004-05 growth in area and production has shown
declining trend ( Table 1.25).

Table 1.25. Growth in area, production and productivity of papaya in India

(2001-02 to 2004-05) (Per cent)
States Area Production Productivity
Andhra Pradesh -0.86 -9.32 -8.54
Assam -3.21 -3.91 -0.23
Gujarat 15.62 15.37 0.25
Karnataka 0.00 -2.35 2.48
Kerala 10.27 10.61 0.74
Madhya Pradesh 4.00 -14.39 -18.02
Maharashtra 3.87 46.87 41.50
West Bengal 6.51 0.52 -4.59
Others 7.22 7.89 0.63
Total -0.09 -0.29 0.09

1.3.3.9. Pineapple

Major pineapple growing countries in the world are Thailand, Philippines, Brazil, China and
India. India ranks second in area and fifth in production of pineapples in the world. In India,
pineapple is cultivated in an area or 0.081 million ha with a total production of 1.23 million
tonnes. It is abundantly grown in West Bengal, NE region, Kerala, Karnataka, Bihar, and
Maharashtra with maximum area in Assam. Productivity of pineapple is the highest in
Karnataka followed by Tamil Nadu, Bihar and West Bengal. Productivity of pineapples in
most of the NE states is less than the average national pineapple productivity, which needs
to be improved through suitable management practices (Table 1.26).

Table 1.26. Area, production and productivity of pineapple in India

State Area Production Productivity
(ha) (MT) (MT/ha)
2001-02  2004-05 2001-02 2004-05 2001-02 2004-05
Assam 14,000 12,839 2,20,000 1,98,600 15.6 15.5
Bihar 4,100 4,214 1,01,300 1,22,500 25.0 29.1
Karnataka 2,000 2,144 81,200 86,900 40.0 40.5
Kerala 9,500 11,484 68,300 95,000 7.2 8.3
Manipur 10,300 10,600 75,600 88,600 7.3 8.4
Meghalaya 9,200 9,500 81,700 91,700 8.8 9.7
Nagaland 2,950 2,000 83,200 24,800 28.2 12.4
Tripura 3,700 4,980 82,700 1,05,100 22.3 21.1
West Bengal 11,500 12,850 3,22,000 3,49,800 28.0 27.2
Others 9,800 10,589 66.300 66,400 6.8 -
Total 77,200 81,200 11,82,300 12,29,400 15.3 15.1

1.3.3.10. Pomegranate

Pomegranate is an important fruit crop of India. Presently it is being cultivated in 0.11 million
ha area with a total production of 0.79 million tonnes. India occupies top position among
pomegranate growing countries in the world, producing 50% of the total world production.
Maharashtra is the leading pomegranate producing state having an area of around 88,500
ha followed by Karnataka (12,700 ha). Pomegranate is also grown as wild in forests of
Jammu and Kashmir and Himachal Pradesh and 400 and 100 tonnes of Anardana is
marketed from Jammu and Kashmir and Himachal Pradesh, respectively (Table 1.27).
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Table 1.27. Area, production and productivity of pomegranate in India

State Area Production Productivity
(ha) (MT) (MT/ha)
2003-04 2004-05 2003-04 2004-05  2003-04 2004-05
Andhra Pradesh - 5,800 - 47,800 - 8.2
Guijarat - 4,100 - 38,400 - 9.4
Himachal Pradesh 500 600 300 100 0.6 0.2
Karnataka 11,200 12,700 1,16,900 1,24,900 104 9.8
Maharashtra 84,300 88,500 53,300 5,68,200 6.3 6.4
Rajasthan 400 400 1,800 1,700 4.5 4.3
Tamil Nadu 500 400 12,900 11,100 25.8 27.8
Total 96,900 1,12,500  6,64,900 7,92,500 - -

1.3.3.11. Sapota

Sapota or sapodilla is one of the important tropical fruit crops of India. It is cultivated in
1,33,100 ha with a total production of 10,60,200tonnes (2004-05). Major sapota producing
states are Karnataka, Maharashtra and Gujarat. Maximum area and production of sapota is
also in these state. It is also produced to some extent in Andhra Pradesh, West Bengal,
Orissa and Tamil Nadu. The productivity is more or less the same in all the states, except
that it is very high in Tamil Nadu and very low in Orissa (Table 1.28).

Table 1.28. Area, production and productivity of sapota in India

State Area Production Productivity
(ha) (MT) (MT/ha)
2001-02 2004-05 2001-02 2004-05 2001-02 2004-05
Gujarat - 24,600 - 2,45,300 - 10.0
Maharashtra 18,000 59,900 1,80,500 2,44,300 10.0 4.1
Karnataka 19,800 21,000 2,11,200 2,23,900 10.6 10.6
Tamil Nadu 2,800 5,500 72,100 1,38,600 25.8 25.0
Andhra Pradesh 7,200 14,000 71,100 1,36,900 9.9 9.8
West Bengal 3,300 3,900 39,700 45,400 12.2 115
Orissa - 3,300 - 14,300 - 4.4
Haryana 600 400 16,500 8,300 28.2 19.8
Tripura - 100 - 1,200 - 10.0
Pondicherry 100 100 1,000 1,000 10.0 10.0
Others 200 - 1,000 - 3.8
Total 52,000 1,33,100 5,93,400 10,60,200 114 8.0

1. 3.3.12. Walnut

Walnut is grown in Jammu and Kashmir and Uttaranchal. It is also cultivated in a sizeable
area in Himachal Pradesh and Arunachal Pradesh. Walnut is presently grown in 84,700 ha
with a total production of 107,200 tonnes. Highest cultivated area and production of walnut is
in Jammu and Kashmir followed by Uttaranchal. The production of walnuts has just started in
Himachal Pradesh. The productivity of walnut is highest in Jammu and Kashmir (1.39
tonnes/ha). However, in Uttaranchal, it varies from 0.27 to 0.54 tonnes/ha, whereas in
Himachal Pradesh it is quite low, i.e 0.25 tonnes/ha. Production in Arunachal Pradesh is yet
to start.

1.3.3.13. Other fruits

There are several under exploited and indigenous fruits such as aonla, ber, pomegranate,
annona, jackfruit (Artocarpus heterophyllus), jamun (Syzigium cumini), bael (Aegle
marmelose), kamrakh (Averrhoa carambola), phalsa (Grewia subinaequalis), wood apple
(Limonia acidissria) mulberry (Morus alba) and Lasooda (Cordia mixa). These fruits have
diverse uses, besides being hardy and well adapted to different agro-climatic conditions and
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stress situations. There has been a steady increase in the area and production of some of
these fruits in the country as a result of identification and development of suitable varieties
and production technologies. In addition to these, date palm and fig cultivation are also
finding favour in suitable areas.

In recent years, olive and kiwi fruits have been successfully introduced in the temperate
areas of Jammu and Kashmir, H.P. and U.P. Other useful introductions have been kinnow
mandarin and low chilling varieties of pear, peach and plum, which have become very
popular in the sub-tropical zone of northern plains. A number of tropical, sub-tropical fruits
like avocado, macademia nut, mangosteen and rambutan though introduced in the country
have yet to be commercially exploited. There is also need to give priority to nut fruit
production, e.g. almond, walnut, pecan nut and pistachio nut in suitable areas in temperate
regions of the country. Being low volume, high value crops having a long shelf life, these
nuts will find favour with farmers in Jammu and Kashmir, Himachal Pradesh and Uttaranchal
particularly in far-flung areas.

1.4 STATUS OF VEGETABLE CROPS

During 21st century, which is an era of food and nutritional security, vegetables including
tuber crops are the only alternative crops capable of providing both food and nutritional
security owing to their high yield, energy, nutrient/health building substances and high yield
potential/ unit land, time and water. Besides, based on their micronutrients, vitamins,
antioxidants and medicinal properties, enhancing their consumption can go a long way in
alleviating poverty, dietary deficiency ailments, and hunger. India is the second largest
producer of vegetables after China in the world with 11% production share in the world
vegetable production. Vegetables including spices have significant role in export, corporate,
contract, organic, cluster and periurban vegetable farming. These crops not only have great
potential in improving health of our countrymen, but also are capable of economically
empowering them and raising country’s GDP. Total vegetable production in India before
independence was 15 million tonnes and since independence, for decades, the growth rate
was stabilized near 0.5%. The impetus on vegetable research and policy interventions to
promote vegetable crops witnessed sudden growth rates of 2.5%, a hike of five times in the
last decade. The potential technological intervention with improved gene pool and precise
management can very well enhance the growth rate to near 6% per annum.

Keeping the high nutrient status of vegetable crops, high bio-availability of nutrients
compared to cereals, public awareness/ literacy mission focused on dietary knowledge
empowerment of rural poor during XI five year plan need to be initiated nationally to appraise
masses about balanced diet and advising making their diet vegetable based so as to shed
load from cereals by increasing vegetable consumption.

1.4.1 Global Scenario

China is the leading producer of vegetables in the world. India is the second largest
vegetable producer with 11% production share in the world and Brazil is the third. India is
also the second largest producer of most of the important vegetable crops at global level,
namely brinjal, cabbage, cauliflower, pea, onion and tomato except for potato and okra
where its ranking is number 3 and 1, respectively (Table 1.29). However, it falls behind in
productivity in most of the crops except for tomato where India is ranking at number 1. In
okra, it is at par with world productivity and in cauliflower it is quite close to the world
productivity.

1.4.2 Indian Scenario

Total vegetable production in India before independence was 15 million tonnes and since
independence for decades the growth rate was stabilized around 0.5%. The impetus on
vegetable research and policy intervention to promote vegetable crops witnessed a sudden
spurt in growth rate of 2.5%, a hike of five times during the last decade. The potential
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Table 1.29. Production and productivity of major vegetable crops in the world

Crops Production Productivity (MT ha)
(000’ Mt) (2004-05)
World India Rank World India Top 3 countries

Brinjal 29,339 8,477 2 17.6 16.4 45.3 (Spain) 34.0 (Japan) 29.4
(Italy)

Cabbage 68,220 6,148 2 21.6 21.2 63.0 (Korea) 42.4 (Poland) 40.9
(Germany)

Cauliflower 15,981 4,990 2 18.9 17.1 22.6 (China) 19.8 (USA) 18.2
(Poland)

Pea 8,998 1,972 2 8.1 7.1  18.2 (Belgium) 16.3 14.1
(Netherlands) (UK)

Onion 56,806 7,515 2 18.4 12.7 54.2 (USA) 52.8 48.9
(Spain) (Japan)

Tomato 1,24,112 8,638 2 275 73.9 73.9 (India) 63.5 58.8
(Spain) (Brazil)

Potato 3,30,519 29,18 3 17.6 18.0 45.7 45.4 44.2
9 (Netherlands) (France) (Germany)

Okra 4,990 3,525 1 6.4 9.8 14.2 (Egypt) 10.0 9.8
(Burkina Faso) (China &

India)

technological interventions with improved gene pool and precise management can very well
take growth rate to nearby 6% per annum. This may lead to increased production of
vegetable crops close to 140 million tonnes by 2012, which may go in a long way to achieve
the much-awaited target of making available 300 g vegetables per capita per day.

Tablel.30.Area, production & productivity of vegetable crops in India during different

plan period
Year Area Increase  Production increase Productivity Increase
(000’ha)  (Per cent) (000't) (Per cent) (MT/ha) (Per cent)
1991-92 5,593.0 - 58,532.0 - 10.5 -
1996-97 55154 -1.4 75,074.4 28.0 13.6 29.5
2001-02 6,155.7 11.6 88,622.0 18.0 14.4 5.9
2004-05 6,755.6 9.7 1,01,433.5 14.5 15.0 4.2

The perusal of Table 1.30 indicates that although there has been minor reduction in area
during VIII plan the production and productivity increased by 28 and 29.5%, respectively due
to technological adoption. In the following plans it has almost become static where from big
leap forward suggested to be launched is needed which is possible only with integrated
vegetable development programmes suggested to be launched during the Xl plan.

Table 1.31. Area, production and productivity of vegetables in leading states (2004-05)

Area Production Productivity
States (000'ha) (000't) (MT/ha)
West Bengal 1,189.00 18,103.20 15.23
Uttar Pradesh 840.90 15,792.80 18.78
Bihar 816.60 13,349.10 16.35
Orissa 655.90 8,045.60 12.27
Tamil Nadu 215.30 6,218.30 28.88

While West Bengal continues to be the leading state in area and production, the productivity
is higher in Tamil Nadu followed by Uttar Pradesh and Bihar (Table 1.31). From the perusal
of the Table 1.32, it is clear that potato has the highest share in total vegetable production of
the country (28.8%) followed by brinjal (8.6%), tomato (8.5%), tapioca (7.8%), onion (7.4%)
and cabbage (6.1%).

18



Table 1.32. Crop wise area, production and productivity of major vegetable crops in
India (2004-05)

Crop Area (000’ha) Production Productivity Production

(000’MT) (MT/ha) share (%)
Brinjal 530 8,703 16.4 8.6
Cabbage 290 6,147 21.2 6.1
Cauliflower 238 4,507 18.9 4.4
Okra 358 3,524 9.8 3.5
Onion 593 7,515 12.7 7.4
Pea 276 1,971 7.1 1.9
Potato 1,542 29,188 18.9 28.8
Tomato 497 8,637 17.4 8.5
Sweet potato 136 1,211 8.9 1.2
Tapioca 281 7,900 28.1 7.8

1.4.3 Crop-wise Status
1.4.3.1 Brinjal

There has been increase in area and production of brinjal during VIII plan, but productivity
declined. During IX plan although increase in area and production had been marginal a big
jump in productivity was evident (Table 1.33). Development of F1 hybrid varieties and their
adoption by the farmers led to increase in productivity.

Table 1.33.  Area, production and productivity of brinjal during different plan periods

Year Area increase % of Production Incre % of total Product incre
(000’ha) (Per total (000" MT) ase Veg. ivity ase
cent) Veg. (Per  Productio (MT/ha) (Per
Area cent) n cent)

1993-94 300.7 - 6.2 4,612.2 - 7.0 15.3 -
1996-97 464.0 54.3 8.4 6,585.6 42.80 8.7 14.2 -7.2
2001-02 502.4 8.27 8.2 8,347.7 26.76 9.4 16.6 16.9
2004-05 530.3 5.35 9.0 8,703.8 4.26 10.3 16.4 -1.2

Table 1.34. Leading brinjal producing states (2004-05)

Area Production Productivit
States (000'ha) (000'MT) (MT/ha) ’
West Bengal 148.3 2,701.7 18.2
Orissa 127.7 1,852.2 14.5
Bihar 53.7 1,073.0 20.0
Guijarat 49.2 745.6 15.2

While West Bengal is leading in area and production of brinjal, Bihar is leading in productivity
followed by West Bengal, Gujarat and Orissa.

1.4.3.2. Cabbage

Cabbage has shown a big leap forward in area, production and productivity during VIl and
IX plans owing to especially F; hybrid cultivars, which can be used as a model to be followed
for other vegetable crops. However, the percent increase in area and production declined
when compared to the previous plan periods(Table 1.35).
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Table 1.35. Area, production and productivity of cabbage

Year Area Increase % of Prod- Increase % of Producti Increase
(000’ha)  (Percent) total uction  (Percent) total vity (Percent)
Veg. (000 MT) Veg. (MT/ha)
Area Produ
ction
1991-92 177.3 - 3.2 2,771.2 - 4.7 15.6 -
1996-97 210.2 18.6 3.8 3,613.4 30.4 4.8 17.2 10.3
2001-02 258.1 22.8 4.2 5,678.2 57.1 6.4 22.0 27.9
2004-05 290.3 12.5 4.9 6,147.7 8.26 7.2 21.2 -3.6

West Bengal occupies the coveted position in area and production of cabbage and in closely
followed by Orissa in productivity (Table 1.36).

Table 1.36. Leading cabbage producing states (2004-05)

Area Production Productivity
States (000’ha) (000't) (MT/ha)
West Bengal 71.3 1,863 26.1
Bihar 59.7 955 16.0
Orissa 33.7 931 27.6

1.4.3.3 Cauliflower

The area and production in cauliflower increased during VIII and IX plan periods, however
productivity increased significantly during IX plan ( Table 1.37).

Table 1.37. Area, production and productivity of cauliflower

Year Area increase % of Producti increa % of Producti increase

(000’ ha) (Per total on se (Per total vity (Per cent)

cent) Veg. (000 cent) Veg. (MT/ha)
Area MT) Prod.

1991-92 202.8 - 3.6 2998.1 - 51 14.8 -
1996-97 233.9 15.3 4.2 3419.0 14.0 4.6 14.6 -1.3
2001-02 269.9 15.4 4.4 4890.5 43.0 55 18.1 24.0
2004-05 238.2 -11.7 4.0 4507.9 -7.8 5.3 18.9 4.4

West Bengal continues to rule the cauliflower in all the three sectors i.e. area, production
and productivity. Orissa and Bihar occupy the second and third position (Table 1.38).
Development of thermo-sensitive varieties of varied maturity in cauliflower has made it
possible to grow cauliflower all the year round almost throughout the country and has
contributed significantly towards increase in area and production.

Table 1.38. Leading cauliflower producing states of India (2004-05)

Area Production Productivity
States
(000’ha) (000't) (MT/ha)
West Bengal 64.6 1685.2 26.1
Orissa 45.0 637.9 14.2
Bihar 36.5 598.8 16.4
1.4.3.4. Okra

The increase in area and production in okra during VIII plan, however productivity increase
was not commensurate. There has been consistent increase in area and production of okra
during successive plan periods, the most significant being between 1991-92 and 1996-97 (
Table 1.39). The productivity has also been increasing. Development of yellow vein mosaic
resistant varieties has also contributed significantly to the increase in production and
productivity of this crop.
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Table 1.39. Area, production and productivity of okra

Year Area Increase % of Production Increase % of total Productivi Increase
(000’ha) (Per cent) total (000' MT) (Per cent) Veg. ty (MT/ha) (Per cent)
Veg. Production
Area
1991-92 222.0 - 4.0 1886.5 - 3.2 8.5 -
1996-97 323.2 45.6 5.9 3040.1 61.1 4.0 9.4 10.6
2001-02 347.2 7.4 5.6 3324.7 9.4 3.8 9.6 2.1
2004-05 358.3 3.2 6.1 3524.9 6.0 4.2 9.8 2.1

West Bengal has highest area and production in okra (Table 1.40), whereas Bihar leads in
productivity followed by Orissa.

Table 1.40. Leading okra producing states (2004-05)

Area Production Productivity
States
(000’ha) (000't) (MT/ha)
Bihar 56.2 730.2 13.0
West Bengal 63.7 5,677.3 10.6
Orissa 714 619.7 8.7
1.4.3.5. Onion

There has been a constant increase in area under onion during VIII, IX and X plan periods.
The percentage of increase in production and productivity was remarkable during IX and X
plan periods (Table 1.41). Kharif onion technology with varieties, especially N 53, Agrifound
Dark Red and Arka Kalyan have contributed significantly to area expansion, increase in
production and productivity. In spite this, there have been period of stringent shortages of
onion in the country.

Tablel.41. Area, production and productivity of onion

Year Area Area % of Production Prod- % oftotal Producti Prod-
(000’ha) Increa total (in 000 MT) uction Veg. vity uctivity
se Veg. Increase Production (MT/ha) Increase
(Per Area (Per cent) (Per
cent) cent)
1991-92  331.8 - 5.9 4705.8 - 8.0 14.2 -
1996-97  410.0 23.6 7.4 4180.0 -11.2 5.6 10.2 -28.2
2001-02  495.8 20.9 8.1 5252.1 25.6 5.6 10.6 3.9
2004-05  593.9 19.8 10.1 7515.4 43.1 8.9 12.7 19.8

Maharashtra has maximum area and production in onion followed by Karnataka in area and
Guijarat in production. However, Gujarat leads in productivity followed by Bihar (Table 1.42).

Table 1.42. Leading onion producing states (2004-05)

States Area Production Productivity
(000’ha) (000’ Mt) (MT/ha)
Maharashtra 121.7 1422.3 11.7
Guijarat 58.5 1340.6 22.9
Bihar 48.8 975.2 20.0
Karnataka 115.2 724.5 6.3
1.4.3.6. Pea

There has been highest increase in area, production and productivity in garden pea during
the VIII plan due to development and adoption of improved varieties by the farmers, but
production and productivity fell drastically during IX plan. The productivity, however, again
attained a positive trend during the X plan period due to availability of powdery mildew
resistant varieties.
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Table 1.43. Area, production and productivity of peas

Year Area Area % of Production Producti % of total Producti Productiv
(000’h  Increase total  (in 000’ on Veg. vity ity
a) (Per Veg. MT) Increase Production (MT/ha) Increase
cent) Area (Per (Per cent)
cent)
1991-92 177.7 - 2.9 851.6 - 1.7 4.8 -
1996-97 254.4 43.2 4.6 2,339.2 17.4 3.1 9.2 91.7
2001-02 303.3 19.2 4.9 2,038.2 -12.9 2.2 6.7 -27.2
2004-05 276.7 -8.8 4.7 1,971.8 -3.3 2.3 7.1 6.0

Uttar Pradesh occupies maximum area under pea and has highest production, but J & K
leads in productivity followed by Himachal Pradesh.

Table 1.44. Leading pea producing states (2004-05)

States Area Production Productivity
(000’ha) (000’'Mt) (MT/ha)
Uttar Pradesh 129.2 1,033.2 8.0
Himachal Pradesh 154 182.1 11.8
West Bengal 25.0 122.0 4.9
Jammu & Kashmir 7.3 112.2 15.4
Punjab 16.7 100.5 6.0

1.4.3.7. Tomato

Highest area and production increase in tomato was witnessed during VIII plan, however
maximum productivity increase was during IX plan which is being closely followed by X plan
(Table 1.45). Large-scale adoption of protected cultivation in tomato has significantly added
to the production and productivity

Table 1.45. Area, production and productivity of tomato

Year Area Area % of Production Producti % of total Producti Productiv
(000’'ha) Increase total (in 000’ on Veg. vity ity
(Per Veg. MT) Increase Production (MT/ha) Increase
cent) Area (Per (Per cent)
cent)
1991-92 289.0 - 5.2 4,243.4 - 7.2 14.7 -
1996-97 391.2 35.3 7.1 5,787.8 36.4 7.7 14.8 0.7
2001-02 458.1 17.1 7.4 7,462.3 28.9 8.0 16.3 10.1
2004-05 497.6 8.6 8.4 8,637.7 15.7 10.2 17.4 6.7

Orissa has highest area and production in tomato; however Karnataka is leading in
production followed by Maharashtra.

Table 1.46. Leading tomato producing states (2004-05)

Area Production Productivit
States (000'ha) (000'Mt) (MT/ha.) g
Orissa 100.3 1,330.8 13.3
Andhra Pradesh 69.5 1,251.0 18.0
Karnataka 35.5 954.8 26.9
Maharashtra 33.5 884.0 26.4
Bihar 46.0 735.8 16.0
West Bengal 46.1 694.9 15.1
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1.4.3.8 Potato

There has been a steady increase in the area and production in potato over different plan
periods. The increase was substantial between 1X and X plan periods. The productivity
was stagnant between VIl and IX plan periods.

Table 1.47. Area, production and productivity of potato in India

Year Area Area % of totalroduction (in Production % of total Productiv  Prod-
(000’ha) Increase Veg. Area 000’ MT) Increase Veg. ity uctivity
(Per (Per cent) Production (MT/ha) Increase
cent) (Per cent)
1991-92 1135.1 - 20.3 18195.0 - 31.1 16.0 -
1996-97 1248.8 10.0 22.6 24215.9 33.1 32.3 19.4  21.25
2001-02 1259.5 0.9 20.5 24456.1 1.0 26.1 19.4 0.0
2004-05 1542.3 22.4 26.1 29188.6 19.35 34.4 18.9 -2.6

Uttar Pradesh is the leading state in area, production and productivity of potato followed by
West Bengal and Bihar (Table 1.48).

Table 1.48. Area, production and productivity of potato in leading states (2004-05)

. Production Productivity
States Area (000" ha) ('000' 1) (t/ha)
Uttar Pradesh 440.0 9821.7 22.3
West Bengal 320.6 7106.6 22.2
Bihar 318.1 5656.7 17.8
Punjab 72.9 1470.2 20.2

1.4.3.9 Sweet potato

The increase in area under sweet potato was steady under different plan periods. However,
the production was constant during VII, VIII and IX plan periods. Whereas, the increase
during X plan period was significant (Table 1.49).

Table 1.49. Area, production and productivity of sweet potato

Year Area Per cent Production  Percent Productivity  Per cent
(000" ha) increase (000" MT) increase (MT / ha) increase
1991-92 136.5 - 1130.7 - 8.3 -
1996-97 129.9 -4.8 1102.2 -2.5 8.5 2.4
2001-02 131.9 1.5 1130.3 2.5 8.6 1.2
2004-05 136.5 3.5 1211.0 7.14 8.8 2.3

The state of Orissa is leads in area and production of sweet potato, but Uttar Pradesh has
the highest productivity. West Bengal is the third largest producer of sweet potato (Table
1.50).

Table 1.50. Area, production and productivity of sweet potato in leading states

(2004-05)
States Area (000'ha) Production (000'MT) Productivity (MT/ha
Orissa 47.1 394.3 8.4
UP 20.0 240.8 12.1
WB 26.1 193.7 7.4

1.4.3.10 Tapioca

The area under tapioca increased during VII, VIII plan periods, which declined during
IX plan period. There is a significant jump in area during Xl| plan period. The
reduction declined marginally during the VIII plan but improved during the IX and X
plan periods (Table 1.51).
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Table 1.51. Area, production and productivity of tapioca

Year Area Area Production Production Productivity Productivity
(‘000" ha) Increase (‘000" Mt) Increase (Mt / ha) Increase
(Per cent) (Per cent) (Per cent)
1991-92 250.9 - 5832.5 - 23.2 -
1996-97 256.1 2.1 5662.8 -2.91 22.1 -4.7
2001-02 238.9 -6.7 6515.9 15.1 27.3 23.5
2004-05 281.3 17.7 7900.8 21.2 28.1 2.9

The state of Tamil Nadu leads in area, production and productivity of tapioca followed by
Kerala (Table 1.52).

Table 1.52. Area, production and productivity of tapioca in leading states (2004-05)

Area Production .
States (‘000" ha) ('000' MT) Productivity (MT/ha)
Tamil Nadu 110.6 4563.8 41.3
Kerala 104.4 2436.8 23.3

1.5 STATUS OF MUSHROOMS
1.5.1 Global Scenario

Mushroom is a non-traditional horticultural crop having high quality of proteins, high fibre
value, vitamins and minerals. World produces 61.16 lakh tonnes of cultivated mushrooms
annually. The ranking of mushroom production world-wide is button (31%), shiitake (24%),
oyster (14%), black ear mushroom (9%), paddy straw mushroom (8%) and milky/others (the
rest). China produces 63% of the world production of mushrooms and ranks first among
world’s mushroom producing countries.

1.5.2 Indian Scenario

India produces more than 70,000 MT of mushroom. In India button, oyster, milky and paddy
straw mushrooms are grown but button mushroom contributes highest share of production of
mushroom. Commercial scale button mushroom cultivation started in India in seventies
when some units at Chail and Kasauli (Himachal Pradesh) started growing mushrooms on a
large scale. The button mushrooms grown on hills of Himachal were marketed fresh in big
cities like Delhi and Mumbai (using insulated ice pack cold stored box transport system). But
now button mushroom is grown all over the country, mostly in tropical areas, where raw
materials and labour are available at competitive rates as compared to hilly regions. The
mushrooms produced in the large commercial units in India are processed and packed in
cans/jars for export. This is necessary as button mushroom has short shelf-life of less than a
day.

1.6 STATUS OF SPICE CROPS

Spices, mostly grown under tropical farming systems, have an important position among the
horticulture crops with regard to huge domestic consumption, sizeable export earnings and
substantial employment generation particularly in the rural sector. India has been a
traditional producer and exporter of spices. In fact, the word, India is associated with spices.
Spices are export oriented; low volume and high value crops and are of great commercial
importance for India.

1.6.1 Global Scenario

The global spices industry is poised for a major leap in the 21% century. Global trade in
spices is expected to attain even higher levels due to the anticipated advances in the global
food industry. However with growing opportunities, challenges are also immense. All the
concerned implication of the WTO, the growing green sentiment, the Agreement on Sanitary
and Phytosanitary Measures (ASPS), the Agreement on Technical Barriers to Trade (ATBT)
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and the Treaty on Intellectual Property Rights (TRIPS) are some of the issues, which may
have impact on the global spices trade.

Annual world import of spices over the years 1998 — 2002, averaged 1.25 million tonnes
(excluding garlic, turmeric, and oils and oleoresins), valued at US $ 2.59 billion. Imports,
mostly into the developed world, have recorded strong growth averaging 6 per cent a year in
terms of quantity over the past five years. The main cause for the growth of consumption of
spices has been the increasing trend towards eating ethnic or oriental foods in the
developed countries and the increasing affluence of consumers in Asian, Latin American and
Middle Eastern developing countries. The usage of spices and herbs by consumers is also
increasing as these are completely natural products rather than artificial additives.

1.6.2 Indian Scenario

The area and production of these spices increased gradually over the various plan periods.
There was a quantum jump in area and production during the VII, VIl and IX Plan periods
(Table 1.53). During the X plan period in spite of reduction in the area the production
improved over the pervious plan period.

Table 1.53. Area and production of spices in India

Year Area (‘000 ha) Production (‘000 tonnes)
1991-92 2,005.00 1,900.00
1996-97 2,372.21 2,805.00
2001-02 2,764.79 3,343.85
2004-05 2,571.77 3,817.90

Area and production of spices in the country have registered substantial increase over the
last fifteen years with average annual growth rate of 2.7% and 6.2% in area and production
respectively.

Table 1.54. Plan-wise average annual growth rate (%) in area and production of
Spices in India

Plan Periods Growth rate (%)
Area Production

IV (1969-74) -0.5 0.4
V (1974-79) 4.0 9.6
VI (1980-85) 3.9 6.9
VIl (1985-90) 2.2 6.0
Annual Plans (1990-92) -0.5 -4.4
VIl (1992-97) 3.8 8.5
IX (1997-2002) 3.4 4.0
X Plan (2002-07)* 2.1 6.1

* Data are available only for 1st three years

The spices production in India is of the order of 3.72 million tonnes from an area of about
2.66 million ha. Chilli is the major spice crop occupying about 29 percent of area under
cultivation and contributing about 34 percent of total spices production in the country.
Turmeric accounts for 14% of production and 6 % of area, while garlic accounts for 19% of
production and 5% of area. Seed spices contribute 17% of production and occupy 41% of
area while Pepper contributes 2 % of production and occupies 9 % of area of the total spices
in the country (Table 1.55-56).
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Table 1.55. Area, production and productivity of spices in India 1991-92 Vs 1996-97
(Area:’000 ha, Production:’000 tonnes, Productivity: kg/ha)

Spices 1991-92 1996-97

Area Production Productivity Area Production Productivity
Pepper 184.20 52.01 282  180.26 55.59 308
Ginger 59.83 182.65 3,053 70.29 232.51 3,308
Chillies 846.30 617.50 730 944.20 1,066.40 1,129
Turmeric 120.30 373.20 3102  135.20 528.90 3,912
Cardamom 117.72 9.52 81 98.99 12.61 127
Garlic 94.30 370.70 3,931 94.30 437.90 4,644
Coriander 349.70 158.50 453  452.70 255.50 564
Cumin 163.59 64.89 397  307.05 117.91 384
Fennel 20.09 25.14 1,251 25.90 28.98 1,119
Fenugreek 22.95 25.96 1,131 36.32 51.06 1,406
Other seeds’ 4.00 4.00 1,000 4.60 6.00 1,304
Clove 1.48 1.50 1,014 2.30 1.78 774
Nutmeg 3.58 3.40 950 6.30 1.49 237
Cinnamon 0.39 0.30 769 0.83 0.37 446
Others® 16.57 10.73 648 12.97 8.00 617
Total 2,005.00 1,900.00 2,372.21 2,805.00

1. Other seed spices Dill Seed, celery etc.
2. Others include Tejpat, Saffron etc.

Table 1.56. Area, production and productivity of spices in India 2001-02 Vs 2004-05
(Area:’000 ha, Production:'000 MT, Yield: kg/ha)

Spices 2001-02 2004-05 (Provisional)

Area Production Yield Area Production Yield
Pepper 219.38 62.44 285 257.02 79.64 310
Ginger 90.50 317.90 3513 100.27 397.99 3,969
Chillies 880.00 1,069.00 1215 737.12 1,185.29 1,608
Turmeric 167.10 562.80 3368 161.23 716.84 4,446
Cardamom 95.10 17.80 187 95.48 16.60 174
Garlic 92.20 386.30 4190 144.74 658.50 4,550
Coriander 429.20 319.40 744 373.90 326.60 873
Cumin 526.64 206.42 392 521.25 134.76 259
Fennel 39.92 38.53 965 23.01 27.78 1,207
Fenugreek 115.60 136.64 1182 50.60 64.22 1,269
Ajwan 13.88 9.41 678 10.38 1.63 157
Other seed spices’ 15.27 13.43 880 9.41 7.99 849
Clove 1.89 1.05 554 2.43 1.81 745
Nutmeg 7.85 1.99 253 10.01 2.53 252
Tamarind 60.77 184.40 3034 61.70 179.31 2,906
Cinnamon 0.73 1.66 2281 0.76 1.66 2,192
Tejpat 6.05 14.63 2419 6.05 14.62 2,416
Others?® 2.71 0.06 23 6.42 0.14 22
Total 2,764.79 3,343.85 2,571.77 3,817.90

i. Other seed spices Dill Seed and Celery
. Others include Saffron and Vanilla

Rajasthan occupies the major area under spices owing to seed spices cultivation in the State
followed by Andhra Pradesh, Kerala, Karnataka, Madhya Pradesh and Gujarat. Andhra
Pradesh, which is the foremost state producing chilli and turmeric in the country, ranks first
in terms of production followed by Rajasthan, Madhya Pradesh, Tamil Nadu, Orissa,

Karnataka and Kerala.
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1.7 STATUS OF ORNAMENTAL CROPS

The floriculture industry in India is characterized by growing traditional flowers (loose
flowers) and cut flowers under open field conditions and protected environment conditions
respectively. India also has a strong dry flower industry, which provides major contribution to
the overall trade. Other segments like fillers, potted plants, seeds and planting material, turf
grass industry and value added products also contribute a share in the overall growth of the
floriculture sector. The traditional flower cultivation, comprising of growing loose flowers
mostly for worship, garland making and decorations, forms the backbone of Indian
floriculture, which is mostly in the hands of small and marginal farmers.

The domestic industry is growing at an annual rate of 7-10% per annum. During 2003-04 the
turnover was Rs. 500 crores. The area under production of flowers is around 1,06,000
hectares concentrated mostly in Tamil Nadu, Andhra Pradesh, Maharashtra, and West
Bengal. This sector is still an unorganized one with lots of scope of systematizing it with the
involvement of all the agencies. The industry is characterized by sale of mostly loose flowers
(roses, chrysanthemum, jasmine, marigold, crossandra, tuberose etc.,) and the export
surplus (rose, carnation, gerbera, orchids, anthuriums etc) from the cut flower industries.

In India nearly 98.5% of flowers are grown under open cultivation and hardly 1.5% flowers
are grown under greenhouse cultivation out of the total area of 94,000 hectares. Hi-Tech
floriculture industry in India, is still in its infancy. The corporate sector started its entry into
the floriculture sector in the early 1990's. Most of the floriculture projects have adopted
technology from either the Netherlands or Israel. Presently the total investment in this sector
is Rs. 1,000 crores and is spread over 110 hitech floriculture companies covering an area of
500 ha mostly under rose cultivation. An additional 60 Hi-tech projects have been planned
covering around 200 ha. The average investment in each floriculture project ranges between
Rs. 3 to 4 crores per hectare. Most units are around 3 to 4 hectares each in size. One of the
largest projects is CCL Flowers Ltd., Bangalore, which has more than 25 hectares of area
under rose production.

1.7.1 Area, Production and Productivity
1.7.1.1 Traditional floriculture sector

India is the second largest producer of flowers after China. About 1,15,921 ha of area is
under floriculture producing 6,54,837 MT of loose flowers annually (2004-05). The loose
flower sector grew over the Plan periods with the production of flowers almost doubling (1.84
times) between VIII Plan and end of X Plan. The area expansion during the same period was
to a tune of 1.64 times (Table 1.57). The traditional flower sector registered an impressive
growth during the VIII, IX and X plan periods which grew from 71, 000 ha at the end of VIII
Plan period to 1,06,000 ha by the end of IX plan. During X plan an additional 10, 000 ha has
been brought under the traditional flowers by the end of 2004-05 to register an overall area
of 1,16,000 ha. The production during the corresponding periods was 3,66,000, 5,35,000
and 6,55,000 MT respectively.

Table 1.57. Growth trends in floriculture during various plan periods

S.No Plan Period Area (ha) Production ofLoose flowers
(000 MT)

1. VIl Plan 1992-1997 71,000 366

2. IX Plan 1997-2002 1,06,000 535

3. X Plan 2002-2007 1,16,000 655

Tamil Nadu is the leading producer of loose flowers closely followed by Karnataka both in
terms of area and production (Table 1.58). The productivity per hectare was highest in Bihar
(17.05 MT) followed by Haryana (11.55 MT). On the other hand the productivity of flowers
was the least in Rajasthan (0.59 MT) followed by (0.78 MT) The overall productivity of the
country during 2004-05 was recorded at (5.64 MT).
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Table 1.58. Area, Production and Productivity of Flower Crops in different states
during 2004-05

State/ union territory Area Production Productivity
(ha) Loose flowers (MT/ha)
(000’ MT)
Tamil Nadu 23,233 1,87,342 8.06
Karnataka 18,458 1,45,890 7.90
Andhara Pradesh 13,909 57,875 4.16
West Bengal 17,925 44,674 2.49
Maharashtra 8,660 51,705 5.97
Delhi 4,490 25,007 5.56
Haryana 4,810 55,583 11.55
Uttar Pradesh 7,968 11,905 1.49
Gujarat 6,956 41,811 6.01
Himachal Pradesh 407 2,243 5.51
Punjab 615 3,075 5.00
Rajasthan 3,312 2,604 0.78
Madhaya Pradesh 1,829 1,097 0.59
Bihar 103 1,757 17.05
Uttaranchal 525 558 1.06
Jammu & Kashmir 226 922 4.07
Manipur 535 701 1.31
Others 9,323 64,142 6.87
Total 1,15,921 6,54,837 5.64

Nearly 77% of area under floricultural crops is mainly concentrated in seven states
comprising of Tamil Nadu, Karnataka, Andhra Pradesh, West Bengal, Maharashtra,
Haryana, Uttar Pradesh and Delhi.

1.7.1.2 Cut flower sector

Even though there has been a sporadic increase in the production of flowers, India's share in
global trade is hardly 0.4% compared to the Netherlands (60%), Kenya (10%), Columbia
(5%) and Israel (2%). Of the 100 large green houses, 12 green houses are near New Delhi
(covering 50 hectares), where the climate is extreme during winter and summer. There are
nearly 38 green houses in Bangalore, covering 200 ha. The Maharashtra state has 99 units
of greenhouses, of which 15 large greenhouses cover 115 ha and 84 small greenhouses
cover 35 ha.

The production of cut flowers increased over plan periods to attain a production of 1952
million flowers during X plan period from 615 million cut flowers during the end of VIII Plan
period (Fig 1.1).

Fig 1.1 Growth trends in cut flower production during various plan periods
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The West Bengal leads with a production of 8, 963 Takh cut flowers followed by Karnataka
with 4,134 lakh cut flowers. Other major cut flower producing states include Uttar Pradesh,
Maharashtra, Gujarat, Himachal, Uttaranchal etc(Table 1.59).

Table 1.59. All India Production of cut flowers (2004-05)

State/ Union Territory Cut Flowers State/ Union Cut Flowers
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(millions) Territory (millions)

Andhra Pradesh 896.3 Maharashtra -
Bihar - Manipur 4.0
Delhi 50.8 Punjab -
Guijarat 18.2 Rajasthan -
Haryana 352.7 Tamil Nadu 413.4
Himachal Pradesh - Uttar Pradesh 196.9
Jammu & Kashmir - Uttaranchal 11.0
Karnataka 7.1 West Bengal -
Madhaya Pradesh 1.1 Others 1,951.5
Total 3,903.0

1.8 STATUS OF MEDICINAL AND AROMATIC CROPS

During the course of biological and cultural evolution, the value and potential of biodiversity,
which encompasses innumerable life forms has been duly recognized by human beings for
meeting the basic needs of life such as food, fuel feed, medicines, condiments, clothing and
shelter, etc. Over 80,000 species of plants are in use throughout the world.

1.8.1 Global Scenario

The medicinal plants based industry is growing at the rate of 7-15% annually. According to a
conservative estimate, the value of medicinal plants related trade in India is to the tune of
about Rs 5,000 crores per annum while the world trade is about 62 billion US dollars and is
expected to grow to the tune of 5 trillion US dollars by the year 2050. The present
international situation in the production and trade of essential oils and aroma chemicals is
very complex and vibrant. No doubt, the developing countries have a dominant position in
world production, but still the competition from developed countries remains very strong. The
world production from the developing countries accounts for 55% followed by developed
countries (10%).India's contribution in the world production of essential oils has always been
significant and showing a steady rise. At present India’'s position has been rated as third with
16-17% share in terms of production (quantity) and second with 21 to 22% share in value in
the world production. This has been ascribed to the production of menthol mint oil
particularly in north India, in huge quantities.

1.8.2 Indian Scenario

India is one of the top twelve mega-bio-diversity centres of the world with two hot spots
located in the Eastern Himalayas and Western Ghats containing 3,500 and 1,600 endemic
species of higher plants, respectively. The Indian biodiversity is immensely rich in medicinal
and aromatic plants occurring in diverse eco-systems. These medicinal plants are used both
for primary health care and for treating chronic diseases such as cancer, hepatic disorders,
heart and old age related diseases namely memory loss, osteoporosis, and diabetes. India
has been a location for man's cultural evolution and thus has a number of well recognized
indigenous (traditional) systems of medicine abbreviated as "AYUSH" — Ayurveda, Yoga and
Naturopathy, Unani, Siddha and Homoeopathy, which are simultaneously practiced for total
health care of the people with modern system of medicine (Allopathy). The tribal/ethno or
folk medicines are still quite prevalent in the remote and far flung areas where above
facilities are not available. All these systems of medicine are predominantly dependant upon
plant drugs and some of these plants are also source of certain clinically useful prescription
drugs used in allopathy.

The Indian medicinal and aromatic plants sector faces many problems and constraints and is
affected by a number of factors which include absence of well defined policies, guidelines
and strategies for promotion of cultivation, with quality planting material and post harvest
technology, including storage, processing, manufacturing, quality, safety and efficacy
assessment, research priorities, organized marketing and patenting in face of changing
world's scenario.
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Aromatic plants and essential oils and aroma chemicals obtained from them have been
greatly valued for flavour and fragrance and restorative therapeutic values due to emergence
of other modes of therapies viz. aroma and massage therapy, naturopathy and natural
healing etc. In recent times, the Indian biodiversity has been depleting at a relatively higher
rate mainly due to increase in human interference with environment and consequently the
future of a large number of plant species jeopardized. The growing preferences and
demands of herbal drugs, throughout the world have also created an unprecedented
pressure particularly on wild populations of medicinal and aromatic plants (MAPSs), leading to
threat, extinction or genetic loss of many valuable drugs of plant origin.

Majority of the medicinal plants (over 90%) required in the indigenous drug industries in India
are still collected from wild sources. Since these are mostly cross pollinated, these cannot
ensure consistent quality due to lot of genetic variability found in the natural populations.
Moreover, the collection of plants from the wild has many disadvantages like unstable
supply, unreliable botanical identification, poor post harvest handling and higher chances of
adulteration and substitution.

1.8.2.1 Area, production and productivity

Paradoxically, there is hardly any reliable data available on area, production and productivity
of cultivated medicinal species since these are not recorded at the grass root level for want
of adequate knowledge and interest by the record keeping authorities. All species are
considered as one commodity and sometimes some data are taken by some states. The
area of 2,72,150 ha presented here for some of the important medicinal plants are on the
basis of consolidation made from the fragmented information available in literature and also
estimates made based on the vast experience and public discussions of the sub group
(Table 1.60). National Medicinal Plant Board has identified 32 prioritized medicinal plants.
The cumulative annual demand of all 32 plants is estimated to be 141398.6 MT during 2004-
05.

Table 1.60. Area under important medicinal plants

Sl Botanical Name Vernacular Area Cultivating States and area
No. name(s) (ha)
1. Acorus calamus Bhoja, Bauj 500 Madhya Pradesh, Bihar, Haryana
and Andhra Pradesh.
2. Adathoda vasica Adusa, Ardusa 1,000
3. Aegle marmelos Bael, Bili 3,000 Bihar, West Bengal, Uttar Pradesh
and Maharshtra.
4, Aloe vera Gritkumari 1,000 Rajasthan, Gujarat, Maharashtra,
Andhra Pradesh and Tamil Nadu.
5. Androraphis Kalmegh 2,000 many states
paniculta
6. Artemisa annua 100 parts of Maharashtra and Gujarat
7. Asparagus Satavari 1,000 Maharashtra, Gujarat, West Bengal
recimosus and Uttar Pradesh
A. adscendus
8. Azadirachta indica  Neem 2,000 Mabharashtra, Gujarat, Rajasthan,

Andhra Pradesh and Karnataka etc
as road side plantation

9. Bacopa monnieri Jal Brahmi 100 West Bengal, Uttar Pradesh and
Andhra Pradesh

10.  Baliospermum Danhtimul 50 -
montanum
11. Cassia absus Chaksu 50 -
12. Cassia angustifolia  Senna 25,000 Rajasthan, Gujarat, Tamil Nadu,
Karnataka, Andhra Pradesh and
Maharashtra
13.  Centella asiatica Brahmi 150 Assam, West Bengal, Bihar and

Uttar Pradesh.
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14.  Chlorophytum Safed musli 40,000 Madhya Pradesh, Maharashtra,
borivilianum Gujarat and Rajasthan. At present
almost all the states have sizable
area.
16. Coleus forskohlii 1,000 Tamil Nadu, Karnataka and
Maharashtra
17.  Commiphora Guggal 2,000 Gujarat, Madhya Pradesh,
wightii Maharshtra and Rajasthan.
18.  Curculigo Kali Musli 100 Kerala, Tamil Nadu, Madhya
orchioides Pradesh and Karnataka
19. Datura metal Dhatura 200 -
20. Desmodium Salparni 1,000 Tamil Nadu, Kerala, Maharashtra,
gangeticum West Bengal and Uttar Pradesh
21. Emblica officinalis Amla, Amloki or 20,000 Uttar Pradesh, Gujarat, Rajasthan,
Anwala Andhra Pradesh, Karnataka and
Maharashtra
22.  Garcinia gummi- Bilatti-Amla 50 Kerala, Tamil Nadu and
gutta Maharashtra
23.  Gloriosa superba Kalihari Vachnag 1,000 Tamil Nadu and Himachal Pradesh
24. Hemidesmus Ananthamul 100 -
indicus
25.  Kaemperia galanga Chandramula 300 Kerala and West Bengal
26. Lawsonia inermis Mehandi 35,000 Rajasthan and to some extend
Andhra Pradesh.
27. Mucuna pruriens Kaunch 1,000 Andhra Pradesh, Karnataka,
Himachal Pradesh, Gujarat and
Maharashtra
28.  Ocimum sanctum Tulsi 1,000 Uttar Pradesh, Jammu and Kashmir
and Karnataka
29. Phyllanthus Jar-amla, Bhuni 100 Tamil Nadu and Karnataka
fraternus amla
30. Piper longum Pipal, Pipli 1,500 Maharashtra, Kerala, Tamil Nadu,
Assam and West Bengal
31. Plantago ovata Isobgul 1,20,000 Gujarat, Rajasthan and Madhya
Pradesh
32.  Plumbago Chitrak Chitawar 100 Kerala and Tamil Nadu
zeylanica
33. Psoralea corylifolia  Babchi 50 Uttar Pradesh, Madhya Pradesh
and Rajasthan
34. Rauvolfia serpetina  Chota Chand, 1,000 West Bengal, Orissa, Madhya
Sarpagandha Pradesh, Bihar, and Uttar Pradesh
35. Solanum Kateli, Bhoiringini 100
surattense
36.  Trachyspermum Ajowan 100 Rajasthan, Madhya Pradesh and
ammi Guijarat
37.  Vetiveria Khas-Khas, Khas 500 Border crop in Uttar Pradesh,
zizanioides Rajasthan and Bihar
38.  Withania somnifera Ashwagandha 10,000 Madhya Pradesh, Uttar Pradesh,
Guijarat, Rajasthan, Maharashtra
and Andhra Pradesh.
Total 2,72,150
1.9 STATUS OF PLANTATION CROPS

There are two groups of plantation crops namely coconut, arecanut , oil palm, cocoa,
cashewnut dealt by Ministry of Agriculture and tea, coffee, rubber dealt by the Ministry of
Commerce. The combined volume of output of tea coffee and rubber is about 2 million
tonnes and constitute about 3 per cent share of the total value of agricultural output in India.
These are discussed below.

31



1.9.1 Coconut
1.9.1.1 Global status

Coconut is grown globally over an area of 12.19 million ha producing 13.68 million MT
(copra equivalent) in 93 countries of the world. Asia and Pacific region accounts for a major
share of area and production occupying 10.7 million ha (88%) and 9.6 million MT of copra
equivalent (70.18%). Indonesia, Philippines and India are the major producers of coconut in
the world. The area, production and productivity of coconut have increased at the global
level (0.89, 4.36 and 3.79% per year) during the past 15 years (1990-2004). Compared to
this, there has been increase in area, production and productivity in the APCC region to the
tune of (1.06, 2.09 and 1.07% per year). Among 15 APCC member countries, both positive
and negative trends in area and production have been reported (Table 1.61).

Table 1.61. Area, production and productivity in APCC countries (1980-2004)
(Growth rate %)

Area, production and Area positive/ production Area /production negative
productivity all positive productivity negative productivity positive
A Pn Py A Pn Py A Pn Py
India 2.41 2.84 0.22 F.S. +5.06 -0.70 -1.18 Malaysia -3.56 -3.66 +0.13
Micronesia
Indonesia 1.61 5.04 3.22 Fiji +1.44 -8.90 -9.33 Solomon -0.16 +13.23 +41.24
Islands
Kiribati 2.00 8.85 6.20 Papua +0.59 -1.28 -4.98 Sri -0.94 -037 +1.91
New Lanka
Guianea
Marshal 3.57 100.00 9.11 Philippines +0.36 +0.26 -0.10 Thailand -0.29 +5.57 +18.96
Islands
Vanuatu 1.30 2.61 3.42 Samoa +5.80 -1.88 -4.22 Vietnam -4.01 -3.26 +33.42

There was a positive increase in area, production and productivity in India, Indonesia,
Kiribati, Marshal Islands and Vanuatu. However, there was significant increase in
productivity in Solomon Islands, Thailand and Vietnam despite progressive decrease in area.

1.9.1.2 Indian scenario

Coconut farming and associated activities provide food and livelihood security to more than
10 million people in India. The Crop contributes to about Rs. 70,000 million to the country’s
GDP and about 6 per cent to the edible oil pool. Similarly, coconut industries in the country
help to earn foreign exchange to the tune of Rs. 5,000 million per annum. Coconut is also a
permanent source of raw material for more than 1,000 oil mills, 15,000 coir industries, 50
Desiccated Coconut industries and equal number of other industries like Activated Carbon
manufacturing industries, shell powder manufacturing units, solvent extraction units etc
which provide continuous employment to nearly 6.5 lakh workers of which 80 per cent are
women folk. The ever increasing fragmentation of coconut holdings make them unviable to
adopt scientific management practices resulting in lower levels of returns per unit holdings. It
is estimated that there are 5 million coconut holdings in the country of which 98 per cent are
less than 2 ha in size. Majority of the coconut holdings in the country are adopting rain-fed
farming and are hence vulnerable to the vagaries of nature.

It was noted that as a result of the thrust on Area Expansion in the VIII Plan, there was a
guantum jump in the area under coconut cultivation from 1.54 million at the end of the VI
Plan to 1.89 million in the VIII Plan registering an increase of 3,50,000 hectares in absolute
terms. Production also crossed 13,000 million nuts registering an increase of 16% over the
previous plan period. However, productivity declined from 7,304 in VIl Plan to 6,908 in the
VIl Plan mainly due to the fact that the additional area brought under coconut in the VIII
Plan had not reached yielding stage. In the IX Plan period the thrust has been on
productivity improvement and production of quality planting material and Technology
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transfer. During this Plan there was a definite slow down in area expansion with the area
increasing by only 40,000 hectares as against 3,50,000 hectares in the VIII Plan. Although
productivity improvement programme was implemented in an area of nearly 86,000
hectares, two major events caused a set back to the over all productivity namely i) super
cyclone which destroyed nearly 44,000 hectares in prime coconut areas in Andhra Pradesh
and ii) outbreak and fast spread of Eriophyid mite to all coconut growing states. The
production, therefore, stagnated at 13,000 million nuts. Productivity declined further from
6,908 to 6,709 nuts per hectare. A significant gain at the fag end of the IX Plan was the
launch of Technology Mission on Coconut. The impact of this Mission however has begun to
be felt only in the X Plan. The first 3 years of the X Plan was the years of drought. The
impact of drought was felt in coconut for a period of 3 years. As a result the production and
productivity figures for 2004-05 showed a decline in production (12,832 million nuts) and
productivity (6,632 nuts.) from 1.94 million ha area However, the crop forecast done by
CPCRI for 2006-07 points to an increased production of 14,370 million nuts. Productivity is
therefore expected to reach 7,358 nuts per hectare by 2006-07. During this period
infrastructure has been created for production of 52 lakh planting material. The X Plan has
witnessed an improvement in the processing sector by commercialization of newly
developed technologies and promotion of 24 integrated units with a capacity to process
nearly 1 billion nuts for value added coconut products. Consumption of nut for the purpose of
Tender Nut Water has increased from 10 to 15%. Nevertheless the production and
productivity targets of 15, 000 billion nuts and 8,000 nuts per hectare will still not be met.
Among the various factors that have limited the productivity, the foremost are the growing
diminution of the operational size of holding, the lack of management, the high incidence of
aged, senile and unproductive palms and the extreme vulnerability to pest and disease. The
market uncertainties and the violent fluctuations have also been indirectly inhibiting
investment, leading to a decline in productivity.

The relative distribution of area under coconut has also changed during the period. The
share in area of the major coconut growing state of Kerala, which was 61.11% in 1981-82
slipped down to 46.4% in 2004-2005. The share of Karnataka which was 16.17 percent in
1981-82 has increased to 19.92%, Tamil Nadu from 10.65% to 18.46 percent and that of
Andhra Pradesh, from 3.97% to 9.35% during the period. The share of other states, which
was 8.09% in 1981-82, has increased to 9.86% in 2004-05. The trend in coconut area in the
country indicates that the elative prominence of Kerala state is on the decline. The reason
for this declining trend is mainly due to lack of adequate land for new planting due to socio-
economic changes in the state including the rapid pace of urbanization. During the last
decade, apart from the four southern states, coconut cultivation has also been gaining
momentum in other states in eastern and Western Ghats, central, north and north eastern
regions in the country.

With the annual production of 12, 833 million nuts (2004-2005) India continues to be one of
the leading coconut producers in the world. The trend in coconut production is also on the
increase, as compared to 5,940 million nuts in 1981-82 showing an annual growth rate of
3.26 percent. Similar to the area, distribution of production has also undergone a change
over the period. In 1981-82 Kerala accounted for 50.60 percent of coconut production
whereas in 2004-2005 the share declined to 44.63%. Karnataka’'s share which was 15.45%
eroded to 9.43%; Tamil Nadu, which accounted for 23.33% of the production during 1981-82
has improved its position to 25.27 in 2004-2005. The share of other states, which was
7.66%, increased to 11.32% during the period.

The national productivity of coconut was 6,632 nuts in 2004-05. Since 1981-82 coconut
productivity was showing an increasing trend with an annual growth rate of 0.79 percent.
There is a wide variation in productivity among the various states, varying from 1,333 nuts
per ha in Nagaland to 19,630 nuts per ha in Lakshadweep. In terms of productivity,
Lakshadweep recorded the highest productivity of 19630 nuts per ha followed by
Maharashtra 15,189 nuts/ha, West Bengal 12,794 nuts/fha and Andhra Pradesh 11,532
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nuts/ha against the national average of 6,632 nuts per ha. The states of Kerala and
Karnataka have a low productivity of 6379 nuts and 3,139 nuts per ha.

The state-wise area and production of coconut in the country is given in Table 1.62.
Table 1.62. Area, production and productivity of coconut in India (2004-05)

States/Union AREA % share Production % Productivity
Territories ('000 ha) (Million nuts)  share (Nuts/ha)
Andhra Pradesh 104.0 5.4 1,199.3 9.5 11,532
Assam * 21.3 1.1 154.3 1.2 7,244
Goa 25.2 1.3 1235 1.0 4,901
Guijarat 16.4 0.9 138.3 1.1 8,433
Karnataka 385.4 19.9 1,209.6 9.4 3,139
Kerala 897.8 46.4 5,727.0 44.6 6,379
Maharashtra * 18.0 0.9 273.4 2.1 15,189
Nagaland 0.9 0.1 1.2 0.01 1,333
Orissa 50.8 2.6 274.8 2.1 5,409
Tamil Nadu 357.1 18.5 3,243.5 25.3 9,083
Tripura * 3.3 0.2 7.0 0.1 2,121
West Bengal 24.3 1.3 310.9 2.4 12,794
A & N Islands 25.6 1.3 87.1 0.7 3,402
Lakshadweep * 2.7 0.1 53.0 0.4 19,630
Pondicherry 2.2 0.1 30.0 0.2 13,636
All India 1,935.0 100 12,832.9 100 6,632

Source: Directorate of Economics & Statistics, Ministry of Agriculture, Govt. of India.
@ Final / Revised estimate for Gujarat, Kerala, Tripura and Lakshadweep
* For 2004-2005. 2003-2004 figures used.

1.9.2 Cashew
1.9.2.1 Global scenario

Cashew is grown in India, Brazil, Vietnam, Tanzania, Mozambique, Indonesia, Sri Lanka and
other tropical Asian and African Countries. The area under cashew in the world is 30.62 lakh
ha. The world production of cashew is estimated to be around 20.82 lakh MT. India’s share
in the world raw nut production accounts to about 25%. Raw nut production in South East
Asian Countries has registered approximately 10 fold increase since 1980. Latin American
countries have registered approximately 3 fold increase during the same period. In recent
times, India is facing stiff competition from Vietnam and Brazil in international cashew trade.

1.9.2.2. Indian scenario

In India cashew is grown mainly in Maharashtra, Goa, Karnataka and Kerala along the west
coast and Tamil Nadu, Andhra Pradesh, Orissa and West Bengal along the east coast. To a
limited extent it is grown in Manipur, Meghalaya, Tripura, Andaman and Nicobar Islands and
Chattisgarh and also in plains of Karnataka. At present Maharashtra ranks first in area,
production and productivity in the country. In 1955, cashew in India was grown in an area of
1.1 lakh ha. In the year 2005, cashew was grown over an area of 8.20 lakh ha. Thus India’s
share in cashew area is about 25% of cashew area of world. Over the last 45 years, area
under cashew has registered an increase of 600 per cent. Area under cashew has been
steadily increasing. Between 1970 and 1980, although area under cashew increased, the
per cent increase in production was negative. This is possibly due to a large acreage being
in a juvenile phase.

India’s raw nut production has increased from 0.79 lakh MT in 1955 to 5.39 lakh MT in 2005.
Between 1990 and 2005, the raw nut production has almost doubled. The share of India in
rawnut production is about 25% of world. During last 10 years 1995-2005, increase in both
area and production is phenomenal. In order to sustain in the international market,

34



productivity has to be increased. Upto 1970, the productivity of cashew was around 630
kg/ha. Between 1975 and 1985, the productivity was low (430 kg/ha). Since, 1985, the
productivity has been steadily increasing from 430 kg/ha to 810 kg/ha in 2005. This is mainly
due to improved technologies available and replanting of large areas of old plantations with
high yielding planting material available in abundance from various government agencies
and private nurseries. Research institutions and private nurseries are producing annually 60
to 70 lakh grafts. While most of the area under cashew is in east-coast and west-coast
regions of the country, cashew is also being grown to a limited extent in non-traditional areas
such as Bastar region of Chattisgarh and also Kolar region of Karnataka. It has been
estimated that about 40 thousand hectares of area can be brought under cashew in
Chattisgarh state (The present area under cashew is negligible (about 2,813 ha) in that
state). In cashew growing states like Karnataka, cashew is fast expanding in non traditional
areas (Table 1.63 and 1.64).

Table 1.63. Area, production and productivity of cashew in India (2005-06)

State Area (ha) Production (MT) Productivity (kg/ha)
2004-05 2005-06  2004-05 2005-06 2004-05 2005-06
Andhra Pradesh 1,50,000 1,70,000 83,000 92,000 840 880
Goa 55,000 55,000 26,000 27,000 660 690
Gujarat - 4,000 - 4,000 - 900
Karnataka 95,000 1,00,000 43,000 45,000 680 700
Kerala 1,02,000 80000 64,000 67,000 900 900
Maharashtra 1,60,000 1,60,000 1,74,000 1,83,000 1,200 1,300
NE States - 14,000 - 10,000 - 640
Orissa 1,26,000 1,20,000 74,000 78,000 810 860
Tamil Nadu 1,05,000 1,21,000 53,000 56,000 610 640
West Bengal 9,000 10,000 8,000 10,000 800 950
Others 18,000 3,000 14,000 1,000 300 400
TOTAL 8,20,000  8,37000 5,39,000  5,73,000 810 815

Table 1.64. Comparative analysis of cashew industry

Component 1997-98 2002-03 2005-06
Area (lakh ha) 6.75 7.70 8.37
Production (lakhs MT) 3.60 5.00 5.73
Productivity (Kg/ha) 740 760 850
Processing units (No) 1100 1707 1800
Trade ( crores) 76.6 104 115
1.9.3 Cocoa

1.9.3.1 Global scenerio

World cocoa production has registered 131.7% increase in past 30 years and was estimated
at 3.52 million tonnes during 2004-05. The global production was 1.6 million tonnes in 1974,
1.8 million tonnes in 1984 and 2.7 tonnes in 1994. Africa has the world's largest cocoa
producing area. The world's largest cocoa bean producer is Cote d'lvoire, currently
producing more than 1.45 million tonnes beans, which has a growth rate of 2.3 percent/
year. However, yields in Cote d'lvoire are well below levels than Asia partly because of less
use of agricultural inputs. The other major producers are Ghana (0.67 million tonnes),
Indonesia ( 0.49 million tonnes), Nigeria ( 0.37 million tonnes), Brazil ( 0.17 million tonnes),
Cambodia (0.13 million tonnes) and Ecuador (0.09 million tonnes). The variety Forastero
comprises 95% of the world production of cacao, and is the most widely used. Overall, the
highest quality of cacao comes from the variety Criollo which is considered a delicacy.
However, Criollo is harder to produce, hence very few countries produce it, with the majority
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of production coming from Venezuela (Chuao and Porcelana). The Trinitario is a mix
between Criollo and Forastero.

Netherlands is the leading cocoa processing country, followed by the U.S. Cocoa and its
products (including chocolate) are used world-wide. Belgium had the highest per-capita
consumption at 5.5 kg, 10 times the world average namely a decade back (1995-96).

Table 1.65. Cocoa production in world

Country Production Valuation

(lakh tonnes) (Million $)
Cote d’ ivoire 14.50 2,175
Ghana 6.70 1,005
Indonesia 4.85 728
India 0.09 1
Others 9.10 1,365
Total 35.24 5,274

1.9.3.2 Indian scenario

In India, cocoa is mainly grown in the states of Kerala, Karnataka, Tamil Nadu and Andhra
Pradesh. It is cultivated mainly as an intercrop in arecanut and coconut gardens. It has great
potential to be introduced in other states where coconut and arecanut are grown. Cocoa
cultivated in an area of 27,811 ha with an annual production of 10,175 MT with a productivity
of 530 kg/ha during 2005-06. In India, a trend of increasing consumption of chocolates and
other cocoa based products has emerged especially among the middle class. The
production of cocoa beans hardly meets 30% of the demand projected by the processing
industry in India. Thus there is a potential of area expansion under cocoa in the country.

Kerala is the leading producer of coco with 10,220 ha of area and 6,490 MT of production
(Table 1.66). However, Karnataka with 825 kg/ha leads in productivity. Kerala was the only
state in the past plan periods to promote cocoa on a large scale. The states of Karnataka,
Tamil Nadu & Andhra Pradesh have come into the fold during the 90’s. Now in India there
are nearly 27,811 ha of area under cocoa with production of nearly 10,175 MT of dry beans.
It is evident that since last 5 years area under cocoa increased by 15% per annum and
production by 11% per annum. In Andhra Pradesh & Tamil Nadu since the plantations are in
pre-bearing stage productivity is less. The area production and productivity of cocoa for the
year 1991-92, 2001-02 and 2005-06 in Table 1.67.

Table 1.66. Area, production and productivity of cocoa in India during 2005-06

State Area (ha) Production (MT) Productivity (kg/ha)
Kerala 10220 6490 770
Karnataka 6000 2750 825
Tamil Nadu 1421 220 330
Andhra Pradesh 10170 715 187
Others - - -
total 27,811 10,175 530

Table 1.67. Growth in area production and productivity of cocoa in India

Year Area Production Productivity
(ha) (MT) (kg/ha)
1991-92 13900 7400 435
2001-02 16130 (16%) 6780 (-8%) 500
2005-06 27811 (72%) 10175 (50%) 530
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1.9.4 Arecanut

Arecanut (Areca catechu L.) is one of the important commercial crops of India. Arecanut
industry forms economic backbone of nearly 10 million people of India and for many of them
it is the sole means of livelihood. The country produces arecanut valued at Rs 3,000 crores
annually. India accounts for 56% and 58% of the total area and production of arecanut in the
world. The crop is cultivated in India mainly in small and marginal holdings and also as a
homestead crop. Arecanut finds a place in all religious, social and cultural functions in India;
and is used as a masticatory either with betel leaves or plain or as scented supari. Arecanut
has limited uses in ayurvedic and veterinary medicines because of its several alkaloids. Its
cultivation is concentrated in the states of Karnataka, Kerala, Assam, Maharashtra,
Meghalaya, Tamil Nadu, West Bengal, Andhra Pradesh and Andaman & Nicobar Islands.
Although the production of arecanut is localized in a few States, the commercial products are
widely consumed all over the country by all classes of people.

Production of Arecanut in the country which stood at 2,56,600 MT from an estimated area of
2,26,600 ha during the first year (1992-93) of Eighth plan, has reached 4,56,600 MT from an
area of 3,74,300 ha during the third year (2004-05) of Tenth Plan ( Table 1.68). Karnataka,
Kerala and Assam are the three major states producing Arecanut ( Table 1.69).

Table 1.68. Area, production and productivity of arecanut in India

Year Area Production Productivity
(‘000 ha) (‘000 MT) (kg/ha)
1992-93 226.60 256.60 1,131
1997-98 273.60 333.50 1,218
2002-03 354.30 415.90 1,174
2004-05 374.27 456.64 1,220

Table 1.69. Area and production of arecanut in India
(Area: 000’ha, Production: 000’ tonnes)

State Assam Karnataka Kerala All India
Area  Prodn Area  Prodn Area Prodn Area Prodn

1992-93 70.3 55.3 66.5 975 63.9 70.7 226.6 256.3
1997-98 73.8 56.7 93.1 133.3 76.1 94.0 273.6 3335
2002-03 73.7 51.6 144.1 1928 975 107.3 354.3 415.9
2004-05 74.0 69.0 153.0 203.9 107.6 110.3 374.3 456.6
% change

5.3 24.8 130.1 109.1 68.4 56.0 65.2 78.2

over 1992-93

It can be seen that the area and production of arecanut in the country has increased by
65.2% and 78.2% respectively during the period, 1992-93 to 2004-05. Karnataka registered
an increase of 109% in production and 130% in area during the above period. Ninth Plan
recorded a high annual growth rate in both area and production of arecanut in the country
(Table 1.70). But the productivity of arecanut did not increased significantly and the
production increase was mainly due to the increase in area during the period. The attractive
price prevalent during the period in between 1994-95 and 1999-2000 encouraged the
farmers to go in for new plantings of arecanut. Further, it enthused the growers to adopt
intensive cultivation methods resulting in higher productivity from the existing plantation.

Tablel.70. Growth in area, production and productivity of arecanut in India

Growth rate (%)

Plan Periods Area Production Productivity
VIII (1992-97) 3.3 4.2 0.8
IX (1997-2002) 5.5 5.8 0.2
X Plan (2002-07)* 3.2 4.3 1.1

* Data are available only for 1st three years
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1.9.5 Coffee
1.9.5.1 Global scenario

The unique feature of the global coffee industry is that the production is confined to 60 odd
developing countries, whereas, it is largely consumed in the developed countries. The major
coffee producers in the world are Brazil (30%), Vietnam (11%), Columbia (10%) and
Indonesia (6%). Global coffee production for 2005-06 was placed at 109 million bags, which
showed a decline from that of last year, which was around 115 million bags as per ICO
estimates. India’s coffee production are in the region of just over 4%. Arabica and Robusta
coffee are the two species that are commercially cultivated in the world. Of these, nearly
70% is Arabica and the balance 30% Robusta.

The global coffee consumption is placed at around 116 million bags during 2005-06, which
essentially meant that there was a deficit. The phenomenon of global production outstripping
demand that prevailed during the years between 1999 and 2003 left sufficient quantity of
stocks with the consuming countries that had serious negative impact on the international
coffee prices especially with respect to producer realizations.

The 2006-07 production estimates are currently placed at 120 million bags whereas with an
annual growth rate of over 1%, the global consumption is estimated to be around 118 million
bags. Because of the healthy supply demand position from the beginning of 2004 onwards,
the coffee prices have stabilized at moderately remunerative levels for the producing
countries in the last two years. The prevailing scenario forecast a favourable environment as
far as producer realizations are concerned during the next 2-3 years.

1.9.5.2 Indian scenario

In India, coffee is cultivated in about 3.80 lakh ha mainly confined to the southern states of
Karnataka (59%), Kerala (22%), Tamil Nadu (8%) which form the traditional coffee tracts and
the remaining area ( 11%) in the non-traditional areas such as Andhra Pradesh, Orissa and
the north eastern states. In India, coffee is largely a micro enterprise and out of a total
number of over 2.1 lakh coffee holdings in the country, around 2.08 lakh holdings (about
99%) belong to the small farmers having less than 10 ha. coffee area.

The unique feature of the Indian coffee industry is that, it is largely cultivated in the bio-
sensitive regions of Western and Eastern Ghats, which contribute significantly to the
preservation of forest eco-system comprising vast number of fauna and flora. The small
grower sector (below 10 hectare coffee area) have an area share of 65% and a production
share of around 60%, whereas the large growers (above 10 ha. area) have an area share of
35% but contribute to 40% of coffee production in the country. This phenomenon is mainly
on account of lower farm productivity prevailing among small growers compared to large
growers.

The Indian coffee production in 2005-06 was 2.74 lakh MT comprising 94,000 MT of Arabica
and 1,80,000 MT highest level of 3.01 lakh MT during the end of IX plan i.e. 2001-02. The
current productivity levels of Indian coffee are placed at around 620 Kg per hectare for
Arabica and 948 Kg per hectares for Robusta during 2005-06 (Table 1.71). While the
combined productivity level of 803 kg/Ha compares well with the global coffee productivity
across all the coffee producing countries (500 kg/ha), the major coffee producing country like
Vietnam (Robusta) Brazil (Arabica) have much better productivity levels and stronger
competitiveness compared to India.

As may be seen from the table coffee production rose steadily from 1950-51 onwards and
reached the peak in 2000-01 but subsequently slumped between 2001-02 and 2005-06
mainly on account of global coffee price crisis and impact of adverse weather conditions
which prevailed during that period. Likewise, the farm productivity also moved up during the
past five decades and the peak was during 2000-01 both in case of Arabica and Robusta,
thanks to the remunerative prices that prevailed during the second half of 1990’s which

38



encouraged the growers to expand coffee area and take up intensive cultivation techniques
in an attempt to augment production and productivity. As in the case of production, the farm
productivity slumped during crisis years (from 2002-03 onwards) however; the production
and productivity have shown signs of recovery in 2006-07 the last year of X Plan ( Table

1.72).

Table 71. Planted area, bearing area and No. of holdings**in coffee

Planted Area (ha)

Bearing Area (ha)

No. of Holdings

Name of the
Region . . > 10
Arabica Robusta Total Arabica Robusta Total <10 Ha Ha Total
Karnataka state
Chikmagalur 56,590 31,078 87,668 51,895 26,080 77,975 14,243 1,180 15,423
Hassan 25,250 9,040 34,290 23,975 8,375 32,350 8,832 407 9,239
Kodagu 27,434 73,795 1,01,229 25,644 69,850 95,494 40,451 446 40,897
Total 1,09,274 1,13,913 2,23,187 1,01,514 1,04,305 2,05,819 63,526 2,033 65,559
Kerala state 3,992 80,579 84,571 3,597 80,048 83,645 75,714 310 76,024
Tamil Nadu 25,708 5,636 31,344 24,588 5,553 30,141 15,364 351 15,715
state
Traditional 1,38,974 2,00,128 339,102  1,29,699 1,89,906 319,605  1,54,604 2,694 157,298
State (total)
AP. & 31,773 268 32,041 17,089 268 17,357 49,013 7 49,020
Orissa state
N.E. Region 7,241 3,174 10,415 4,439 1,490 5,929 5,285 3 5,288
Grand Total 1,77,988 2,03,570 3,81,558 1,51,227 1,91,664 3,42,891 2,08,902 2,704  2,11,606
**Note: Above statistics are based on recent findings but are provisional and subject to revision.
Table 1. 72. Growth of Coffee Production and Productivity in India
Year Production (MT) Productivity (kg/hectare)
Arabica Robusta Total Arabica Robusta Total
1950-51 15,511 3,382 18,893 229 136 204
1960-61 39,526 28,643 68,169 559 577 567
1970-71 58,348 51,883 1,10,231 725 943 814
1980-81 61,262 57,384 1,18,646 625 623 624
1990-91 78,311 91,415 1,69,726 722 795 759
2000-01 1,04,400 1,96,800 3,01,200 713 1,175 959
2001-02 1,21,050 1,79,550 3,00,600 812 1,046 937
2002-03 1,02,125 1,73,150 2,75,275 696 996 859
2003-04 1,01,950 1,68,550 2,70,500 687 954 832
2004-05 1,03,400 1,72,100 2,75,500 675 956 826
2005-06* 94,000 1,80,000 2,74,000 620 948 803
2006-07* 1,03,700 1,96,600 3,00,300 685 1,025 875
* Provisional
1.9.6 Tea
1.9.6.1 Global scenario

At the world production level of 3.38 billion kgs in 2005, global tea supply runs ahead of
apparent absorption by 3.4%. Since the crisis has stemmed from the twin pressures of
declining prices and rising costs, the FAO Inter Governmental Group in their last three
sessions have stressed on focusing on demand growth initiatives and stopping the unbridled
expansion of tea areas and increasing productivity through replantation/rejuvenation to
reduce the high age profile of the existing areas and boost consumption of tea through
promotion of tea and repositioning as a contemporary beverage. India ranks second in area
and production of tea in the world contributing 19 % share in area and 27 % share in
production (Table 1.73).
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Table 1.73. Comparative area, production, exports and consumption of tea (in 2005)

World India Rank % share
1. Area under tea (million ha) 2.8 0.523 2 19%
2.Production in million kgs 3376 930 2 27%
3. Consumption(million kgs) 3219 757 1% 23.5%

1.9.6.2 Indian scenario

With 521,403 hectares under tea cultivation and production of 930 million kgs (during 2005-
06), India accounts for 1/5th of the global tea area and nearly 1/3™ of the total world
production. India consumes about 23.5% of total world consumption of tea, which constitutes
about 81% of the tea produced in the country.

1.9.6.3 Employment

The tea industry provides direct employment for more than one million workers of which
approximately half are women. In addition a significant number of persons derive their
livelihood from ancillary activities associated with production, value addition and marketing of
tea. Estimated number of permanent labour directly employed in tea plantations is 12,57,610
consisting of 6,20,750 women workers, 5,97,835 male workers and 39,025,adolescents (>15

yrs).

The tea plantations also play a critical role in the development of the rural and far flung
underdeveloped regions in the country. In fact, development of many of the remote regions
is highly dependent on the fortunes of the plantations not only in terms of income and
employment generation but also on account of the potential linkages on the social
infrastructure development, which is pivotal to a sustained growth.

It is also significant to note that in the districts where these crops are grown, they account
for quite a sizable share of the gross cropped area as would be evident from the table 1.74
and Table 1.75:

Table 1.74. Relative share of teain the gross cropped area

State Share of tea % District Share of tea %
Assam 5.76% Dibrugarh 42%
Sibsagar 39.5%
Cachar 21%
Darrang 15%
West Bengal 1.14% Jalpaiguri 18%
Darjeeling 9%
Kerala 1.22% Idukki 13%
Tamil Nadu 0.77% Nilgiris 50.45%

During the X Plan period there was a steady increase in area, production and productivity of
tea in India
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Fig 1.2. Area, Production, Exports& productivity during 1950

to 2005
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—m— Area in ha 3,15,656 | 3,30,738 | 3,54,133 | 3,81,086 | 4,16,269 | 5,04,366 | 5,23,500
—e— Production '000 kgs | 278,212 | 3,221,077 | 4,18,617 | 569,172 | 7,20,338 | 8,46,922 | 9,27,984
——Exports '000 kgs | 2.00,780 | 1,93,063 | 2,02,336 | 2,24,780 | 2,10,024 | 2,06,816 | 187,610
Poductivity kg/ha 881 971 1,182 | 1,494 | 1,730 | 1,679 | 1,773

Table 1.75. Area, Production & Productivity during X Plan period in India

Year Area (ha) Production Productivity
(million kg) (kg/ha)
2002-03 515832 845.97 1640
2003-04 5,19,598 878.65 1,691
2004-05 5,21,403 906.84 1,739
2005-06 5,23,000" 930.85 1,778
Aprovisional

1.9.7 NATURAL RUBBER
1.9.7.1 Global Scenario

India is the fourth largest producer and consumer among all rubber producing countries,
while 2" in productivity in the world. With regard to rubber area India’s position is 5™. The
following charts illustrate the position. The largest area is in Indonesia followed by Thailand
while production in more in Thailand than Indonesia.

1.9.7.2. Indian Scenario

Natural rubber (NR), which forms the raw material for manufacturing over 35,000 items in
this country and around 50,000 items the world over, is obtained from the latex of the tree,
Hevea brasiliensis, native to Brazil. In India planting of this tree on a commercial scale was
started by European Planters in 1902. Rubber was mainly cultivated in large plantations
initially. Subsequently much structural transformation took place in the sector and now, small
farmers account for 89% of the area and 92% of the production. (In India, plantations of size
20 hectares and below are considered as small holdings). The number of such plantations
exceeds one million. Average size of smallholdings is around 0.50 hectare.
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Production
(‘000 tonne)

Thailand 2832
Indonesia 2271
Malaysia 1126
Vietnam 510
China 428
Others 764
World 8703

Consumption
(‘000 tonne)

China 1826
USA 1159
Japan 857
India 789
Malaysia 386
Others 3760
World 8777

Area
(‘000 tonne)

Indonesia 3279
Thailand 2133
Malaysia 1250
China 600
India 594
Vietnam 465
Others 1399
World 9720
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Number of large plantations (above 20 hect.) is 267 and they account for only 11% of the
total area and 8% of the total production. Rubber Plantation Sector provides direct
employment to around 4 lakh persons and a large number of indirect employment
opportunities are created ancillary to rubber plantations. This is mostly in the areas of rubber
nurseries, rubber trading, manufacture and distribution of plantation input items, rubber wood
cutting, trading, processing and furniture making, collection, processing and sale of rubber
honey, seeds of rubber and cover crop etc.

Most of the plantations are located in far-flung villages and they play a major role in rural
development of the country. Women are employed in plenty in rubber plantations and this
contributes to their empowerment. In employment generation, rubber manufacturing industry
also plays an equally important role.

Though rubber is traditionally grown in the southern states of Kerala and parts of Tamil Nadu
and Karnataka, the crop has now gained acceptance among the people of non traditional
regions as well, especially the North-east. Rubber plantations are quite environment friendly
as these provide full green cover to the soil, both as a green mat on the soil and a green
umbrella over that. In addition to natural rubber, rubber plantations provide honey, rubber,
seed oil, seed oil cake and rubber wood. Treated rubber wood is a good substitute for the
scarce forest timber. Natural rubber recorded phenomenal growth rate in area expansion,
production and productivity in comparison to the other major crops in the country.

Being a natural product, NR has a number of advantages over synthetic rubber (SR), the
manufacture of which involves use of non-renewable petroleum feed stocks. NR is produced
mainly by small growers in developing/underdeveloped nations as a livelihood activity,
whereas SR is mainly manufactured by multi-national companies.

Practices involved in the production of NR are eco-friendly with very little interference with
the soil and rubber plantation is a strong candidate to be brought under Clean Development
Mechanisms (CDM) that are tradable under the Kyoto Protocol to the United Nations
Framework Convention on Climatic Changes (UNFCCC), which entered into force on 16™
February 2005.

In India, over a million smallholdings account for 89 percent of planted area and 92 percent
of production of NR. Being size constrained, with the average holding size less than 0.50 ha,
cultivation of rubber is a subsistence activity that provides livelihood to over a million
smallholder families in the country. Rubber plantations also generate additional income
through inter-crops, honey, biogas from processing effluents, rubber seed oil, oil cake and
finally through the timber obtained when trees are uprooted for replanting on expiry of
economic life.

Rubber plantations provide regular direct employment to about 0.4 million people in the
country by way of cultivation, farm management operations and crop harvesting. Apart from
this, various activities such as trading, packing, transporting, processing, etc. provide
employment to an equal number of people. Rubber production and processing sector
contributes significantly to economic empowerment of rural women as a sizable portion of
people employed in cultivation, harvesting and processing of rubber are rural women. In the
North Eastern region, rubber cultivation contributes to rural development and ecology
restoration by providing tribal shifting cultivators (jhumias) with settled life, regular
employment and ensured income.

Rubber plantations occupy 0.4 percent of the gross cropped area in India, and accounts for
0.19 percent of the country’s GDP. Rubber-based manufactured products sector is one of
the few sectors for which India has positive trade balance. Exports of rubber products from
the country during 2004-05 were Rupees 31,990 million whereas the imports were only
Rupees 9260 million. In export of NR, though India is a new entrant, the country holds 1.1
percent of the global share compared to the global share of only 0.8 percent in the total
merchandise exports of India.
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Today the Indian rubber goods manufacturing industry has a total turnover of more than
Rs.220,000 million providing direct employment to more than four lakh people. The
contribution by the Indian rubber sector to the national exchequer in the form of cess on
indigenous production of NR was Rs.962.6 million during 2005-06. The contributions of the
sector to the exchequer in the form of central excise, customs duties, corporate tax,
agricultural income tax and VAT are substantially large.

On account of the strategic importance of NR sector in the national economy and its socio-
economic and environmental contributions, the sector has received prime importance in the
national agricultural and rural development programmes, which have been implemented in
the country under various five-year plans. As NR comes from a perennial tree that requires
high initial development cost, seven-year long gestation phase followed by its economic life
spanning for about 25 years, there are well-defined limits for increasing or contracting its
supply in the short run. The smallholder-dominated structure of the production sector is
another factor that limits the possibility of short-term supply adjustments. Owing to these
rigidities, investments in the sector have long-term implications, which make planning crucial
in the rubber sector.

1.9.7.3 Area, Production and Productivity

The growth in expansion of area under cultivation of rubber was rather slow during the
period up to 1953-54. However, the period from 1954-55 to 1962-63 witnessed tremendous
growth in area expansion because of various factors such as the proposal under the
agrarian reforms in Kerala to exempt rubber and other plantation crops from the purview of
land ceiling, widespread prevalence of root-wilt disease for coconut trees in the central
Kerala and a relatively remunerative price for rubber. The average annual growth in area
was 10.9 percent during the Second Plan (1956-61) and 5.4 percent during the Third Five-
year Plan (1961-66).

During the Fourth (1969-74) and the Fifth Plan (1974-79), the growth in area slowed down to
2.1 and 2.2 per cent respectively mostly as a result of unremunerative prices. By late 1970s,
because of the revival of NR prices coupled with the introduction of a scheme to promote
new planting introduced on a pilot scale by the Rubber Board in 1979 and later with the
implementation of the Rubber Plantation Development Scheme in 1980, rubber cultivation
received renewed attraction among small and marginal growers. As a result, area under the
crop increased at an average annual rate of 6.4 percent during the Sixth Plan (1980-85) and
4.9 percent during the Seventh Plan (1985-90).

From the Eighth Plan (1992-97) onwards, on account of the limited availability of land for
further expansion of the cultivation in the traditional region (Kerala and Kanyakumari District
of Tamil Nadu), area expansion slowed down with 1.8 percent annual growth during the
Eighth Plan and 1.2 percent growth during the Ninth Plan (1997-2002). The average annual
growth during the first three years of the Tenth Plan was 0.7 percent. However, the area
continued to increase in absolute terms and reached 597,000 ha during 2005-06. The
growth in area under cultivation of rubber during each five-year plan up to the 9" Plan period
is given in Table 1.76.

The Indian rubber plantation industry, which was dominated by large estates during the
period up to 1956-57, subsequently underwent structural change leading to dominance by
smallholdings. Today smallholdings account for 89 percent of the area and 92 percent of the
production. Despite the dominance of smallholdings, more than 98 percent of the total area
under the crop is occupied by high yielding varieties of planting materials and in adoption of
short-term productivity enhancement measures also smallholdings are at par with the
estates. As a result, the productivity measured in terms of average yield per unit hectare,
which was as low as 284 kg during 1950-51, increased sharply over the years with the
average productivity of 1,756 kg/ha realized during 2005-06 (Table 1.77) , India occupies
one of the leading positions among the major producers of NR in the world.
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Table 1.76. Growth pattern of Indian NR Sector during each Five-Year Plan

Percentage growth in

year Area  Productivity Production Consumption
First Plan (1951-52 to 1955-56) 2.8 4.5 8.5 8.1
Second Plan (1956-57 to 1960-61) 10.9 0.7 1.6 11.2
Third Plan (1961-62 to 1965-66) 5.4 4.2 14.6 5.9
Fourth Plan (1966-67 to 1973-74) 2.1 5.6 12.0 8.9
Fifth Plan (1974-75 to 1978-79) 2.2 -1.1 1.7 5.0
Annual Plan 1979-80 4.7 8.4 9.7 0.4
Sixth Plan(1980-81 to 1984-85) 6.4 2.8 4.7 5.7
Seventh Plan(1985-86 to 1989-90) 4.9 3.0 9.8 9.5
Annual Plan1990-91 3.2 4.6 10.9 6.6
Annual Plan 1991-92 2.8 5.0 11.3 4.3
Eighth Plan(1992-93 to 1996-97) 1.8 5.9 8.4 8.1
Ninth Plan(1997-98 to 2001-02) 1.2 1.0 2.8 2.6

Since the average growth in production in India during the past five decades was faster than
the corresponding global rate, the relative share of India in the global output of NR increased
from an insignificant level of 0.8 percent during 1950 to 8.9 per cent during 2005. India how
ranks fourth in production of NR, next to Thailand, Indonesia and Malaysia.

Tablel.77. Area, productivity, production and consumption of rubber

Year Total area Productivity Production Consumption

(ha) (kg/ha) (MT) (MT)
1990-91 4,75,083 1,076 3,29,615 3,64,310
1991-92 4,88,514 1,130 3,66,745 3,80,150
1992-93 4,99,374 1,191 3,93,490 4,14,105
1993-94 5,08,420 1,285 4,35,160 4,50,480
1994-95 5,15,547 1,362 4,71,815 4,85,850
1995-96 5,24,075 1,422 5,06,910 5,25,465
1996-97 5,33,246 1,503 5,49,425 5,61,765
1997-98 5,44,534 1,549 5,83,830 5,71,820
1998-99 5,53,041 1,563 6,05,045 5,91,545
1999-00 5,58,584 1,576 6,22,265 6,28,110
2000-01 5,62,670 1,576 6,30,405 6,31,475
2001-02 5,66,555 1,576 6,31,400 6,38,210
2002-03 5,69,667 1,592 6,49,435 6,95,425
2003-04 5,75,980 1,663 7,11,650 7,19,600
2004-05p 5,84,090 1,705 7,49,665 7,55,405
2005-06p 5,97,000 1,796 8,02,625 8,01,110

p: Provisional

The achievements by the Indian rubber plantation industry during the post-independence
period are attributable to the promotional policies followed by the Government of India at the
level of price protection coupled with the strong R&D and extension supports and other
development schemes implemented through the Rubber Board under the various five-year
plans. The enterprising nature of the small growers who were highly receptive to
technological innovations, also contributed substantially to the impressive growth rate in the
NR production sector. Investments in the production sector were also facilitated by the
efficiency of the Indian NR market. Because of the highly competitive structure of the market
and the grassroot level dissemination of the price information, the efficiency of the Indian NR
market is very high with the growers at the village level realising more than 90 per cent of the
terminal market price at their farm gates.

With the expansion of tapped area and the improvement in productivity, production of NR in
the country registered consistent increase over the years to reach 8,02,625 MT during 2005-
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06. The average annual increase in production during the first four years of the X Plan was
6.2 percent as compared to 2.8 per cent attained during the IX Five-Year Plan (1997-2002).
For the entire X Plan period estimated production growth rate is around 6% (Table 1.78)

Table 1.78. Performance of rubber sector during the X Plan period

Year Total area Growth in Tapped Prod- Growth in Prod- Growthin Consu- Growthin
(ha) area (%) area(ha) uctivity (Kg prod- uction prod- mption  Consum.
per ha) uctivity (%) (tonnes) uction (%) (tonnes) (%)
2002-03 5,69,670 0.5 4,07,953 1,592 1.0 6,49,435 2.9 6,95,425 9.0
2003-04 5,76,000 1.1 4,27,935 1,663 45 7,11,650 9.6 7,19,600 3.5
2004-05 5,84,000 1.4 4,39,720 1,705 25 7,49,665 5.3 7,55,405 5.0
2005-06 5,97,000 2.2 4,47,000 1,796 5.3 8,02,625 7.1 8,01,110 6.0
(2)(;96 6,07,000 1.7 4,54,000 1,857 34 8,43,000 5.0 8,29,000 35

Average growth*

(%) 1.38 3.3 59 54

* - Anticipated.

World natural rubber production is projected to reach 10.1 million tonnes in 2010. The
annual growth rate would be 6 percent in the current decade, which is significantly above the
2.9 percent during the past decade. On the demand side, with economic growth, developing
countries have become increasingly important importers in the world market and therefore
the demand is likely to grow steadily in the current decade.

1.10 CONCLUSION

The status of horticulture would reveal that significant strides have been made in area
expansion, overall increase in production productivity of horticultural crops. The per capita
consumption of fruits and vegetables has increased over the plan periods. As against the
recommended dose of per capita consumption of 120 gm of fruits and 280 gm of vegetables
the present availability of fruits is 97 gm and 195 gm of vegetables. However we are long
way to go. We are yet to produce adequate fruit and vegetable to satisfy the per capita
supply of fruits and vegetables for the growing population. Not much emphasis was made on
crops which can prevent vitamin deficiency. The processing sector is not happy either with
the uniform quality or the quantity of the produce even to run the installed capacities of the
industry to the fullest extant. Our share in export sector is insignificant due to inadequate
production and poor quality standards to satisfy the international standards. There is a
disparity in Horticulture development in different parts of the country. Potential of Arid
Horticulture is not adequately exploited. Many crops like ber, mulberry, jamun, beal, aonla
etc., are yet to be exploited. Future horticulture gains are thus expected to come from large
states like Orissa, Madhya Pradesh, Bihar, Rajasthan and Gujarat besides newly formed
states like Chattisgarh, Jharkhand, Uttaranchal.
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CHAPTER Il
HORTICULTURAL RESEARCH

2.1 INTRODUCTION

Horticultural R&D was at very low ebb till the third Five-year Plan and received meager
attention even thereafter. However, the plan investment in horticulture research increased
significantly since the VIII Five-year Plan, which resulted in considerable strengthening of the
horticultural R&D programmes and infrastructure in the country.

A separate Plan allocation for research on Horticultural crops by the Indian Council of
Agricultural Research (ICAR) was first made in IV Five-year Plan with a modest allotment of
Rs. 34.8 million. Since then the allocation has been enhanced to Rs. 4,080 million during X
Five-year Plan. The present allocation for research on Horticulture is about 7.6 per cent of
the total outlay for agricultural research for the ICAR. As a result the increase in budgetary
allocation from IV to X Plan was 117 times for research, it was 5800 times in respect of
development programmes (refer Chapter III).

As a result a very strong infrastructure has been created resulting in several new varieties
and technology. In this chapter an attempt has been made to describe the infrastructure and
technologies developed, major gaps and thrust areas to be achieve the objectives set for
development of this sector during XI Plan.

2.2 RESEARCH INFRASTRUCTURE

The ICAR is the main research organization which at the national level is entrusted with the
responsibility to develop varieties and technologies in different crops and livestocks. It has a
network of institutions working on different aspects of horticulture crops.

Rapid expansion in infrastructure was, however, witnessed in the Seventh and Eighth Plan.
At national level a full-fledged Horticulture Division was created at the ICAR Headquarters at
New Delhi headed by a Deputy Director General during 1987. The research infra-structure in
horticulture existing in the country was strengthened and at present there are 10 Central
Institutes with 27 regional stations, 14 National Research Centres on important horticultural
crops, 9 Multi-disciplinary Institutes working on horticultural crops, 15 All India Coordinated
Research Projects with 223 centres, One full fledged State Agricultural University on
Horticulture & Forestry, 25 State Agricultural Universities with Horticulture discipline, 5
network projects, 330 Ad-hoc research projects and 29 Revolving fund schemes. Several
regional stations in horticulture, started by the ICAR in its early phase now form the nuclei of
our research efforts. A list of institutes/NRC/AICRP is given in Annexure 2.1.

Besides, ICAR and other central Government institutions and organizations around forty
State Agricultural Universities, Deemed to-be Universities and a Central University are also
carrying out research, teaching and extension on different aspects of horticultural crops. The
first university solely devoted to horticultural research was established at Solan (H.P.).
Furthermore, several traditional universities and other central organizations namely
Department of Biotechnology (DBT), Bhabha Atomic Research Centre (BARC) and Indian
Space Research Organization (ISRO), Defence Research and Development Organisation
(DRDO) are also undertaking basic and strategic research on horticultural crops.

In addition, the Ministry of Commerce established one Research Institute each for Coffee,
Rubber and Spices and two for Tea to carry out research exclusively on these crops.
Different State governments funded institutions also exist on different horticultural crops of
regional importance.
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The ICAR still continues to act as the main funding agency to several non-ICAR institutes
through a large number of time bound ad-hoc mission mode projects which have been
initiated to solve specific problems. During the last few years, several programmes under
National Agriculture Technology Project (NATP) were also sanctioned on different aspects.
ICAR has also developed International collaborations and is a partner in several foreign-
aided projects/ initiatives to undertake horticultural research in certain specific crops/areas.
Currently in a National Agriculture Innovative Project (NAIP) is under operation in ICAR to
promote end-to-end research.

2.3 VARIEITES DEVELOPED

Systematic research efforts over the years have led to the development of several improved
varieties and hybrids, improved crop production and protection technologies for varying
agro-climatic regions of the country as well as post-harvest management and processing of
different horticultural crops. Major achievements made in different horticultural crops/crop
groups during the past two decades are given below.

2.3.1 Introduction of New Crops and their Commercial Cultivation

New crops like Kiwi fruit, strawberry, olive, gherkin, oil palm, anthuriums, orchids and vanilla
have shown promise and there is expansion in their area these are under commercial
cultivation.

2.3.2 Release of Improved Varieties

Due to systematic research effort several improved varieties in over 100 horticultural crops
are available to the farmers of the country. There varieties and hybrids are important in
improving production, productivity and area expansion. Some of the development made is
listed hereunder;

2.3.2.1 Fruits

Over 50 varieties in different fruit crops comprising of aonla (2), acid lime (1), apple (4),
banana (5), custard apple (1), grape (6), guava (3), litchi (3), mango (10), papaya (6),
pomegranate (4) and sapota (2) have been released during the last two decades. Some of
the newly developed varieties are given below:

i) Mango

e Pusa Arunima (Amrapali x Sensation) and Pusa Surya released by IARI, New Delhi,
Ambika (Amrapali x Janardhan Pasand) released from CISH, Lucknow, and Gangian
Sindhuri, a sucking variety released from PAU, Ludhiana.

e Mango cv. Mallika was recommended for commercial cultivation in south and eastern
Indian states. CISH-M-2, a cross-developed from Dashehari and Chausa, is dark yellow
in colour with firm flesh and scanty fibre. It is a late season variety and has good
commercial value.

i) Banana

e A new variety named ‘Udhayam’ belonging to Pisang Awak (ABB) group has been
released for cultivation during 2005. It is a high yielder (35% more yield over local
Karpuravalli), early maturing, with sturdy stature and good bunch quality. Kovur Bontha
has been recommended from ANGRAU, Hyderabad. Kullan (ABB) accessions of banana
was continuously observed to be cold tolerant, with short crop cycle and good fruit
quality.

e Plantain varieties Chakkel, Chinia, Kothia and Bersain have been recommended for
commercial cultivation. Varieties Dakhnisagar, Kothia, Chakkel and Chinia were found
suitable for chip making.
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iii) Citrus
¢ Kinnow has been found most promising citrus variety for north India particularly Punjab

and adjoining states. Balaji, a high yielding lemon cultivar has been developed by
ANGRAU, Hyderabad.

iv) Grape

o Flame Seedless, Pusa Urvashi and Pusa Navrang were found most suitable for
commercial cultivation under north Indian conditions. Sweta Seedless was released from
IIHR, Bangalore for southern India. Variety Centennial Seedless a loose bunch type and
a red coloured variety Flame Seedless have been identified for cultivation in north India.

v) Guava

o Two open-pollinated superior seedling selections of coloured guava namely, Lalit (CISH-
G-3) and Shweta (CISH-G-4) have been released for commercial cultivation.

vi) Papaya

e Surya (Sunrise Solo X Pink Flesh Sweet) has been developed which is superior in both
yield and quality in comparison to Coorg Honey Dew and Sunrise Solo. A hybrid line CP-
81 (Coorg Honey Dew X CP-85) has been identified for high yield and quality.

vii) Ber

e Goma Kirti has been developed for cultivation in tribal belts of Gujarat, Maharashtra and
Madhya Pradesh. This is an early variety and escapes incidence of fruit borer and fruit-

fly.
viii) Aonla

e A superior selection NA-10 by NDUA&T, Faizabad has been released for commercial
cultivation.

iX) Pomegranate

¢ Ruby, a multiple cross hybrid has been released. The fruit has red bold arils, soft seeds,
red ring, good keeping quality and high TSS even during summer. Coloured genotype
like Arka released. A genotype Amlidana has been identified for anardana preparation.

x) Bael

¢ NB series selections have been released for commercial cultivation and new accessions
have been collected for identification of promising varieties.

e CISH-B-1 and CISH-B-2 varieties were selected from the seedling population.

xi) Phalsa

e Rajendranagar has been developed by ANGRAU, Hyderabad.

xii) Jamun

e A high yielding superior quality genotype Konkan Bahdauli developed at KKV Dapoli.
xiii) Cashew

e Thirty seven high yielding varieties and Twelve hybrids have been developed and
released.

e A promising accession, Goa 11/6, which escapes tea mosquito bug infestation, has been
developed. A new variety, Goa-1 has been released for Goa.
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xiv) Jackfruit

e Konkan Prolific from Dapoli and two selections from HARP, Ranchi have been
developed.

xv) Karonda

¢ Konkan Bold, a high yielding selection was released by KKV, Dapoli.

Among temperate fruits the varieties released/ introduced are as follows:

i) Apple

o Cul_tiv_ars Oregon Spur, Golden Spur and Prima have been identified as high yielding
varieties.

ii) Pear

o Improved semi-soft varieties namely Punjab Beauty, Punjab Gold and Punjab Nectar
released from PAU, Ludhiana for sub-tropical regions.

iii) Peach

. Foqr varieties Florda Prince, Earli Grande, Partap and Prabhat released for sub-tropical
regions.

iv) Plum

e Satluj Purple variety identified for sub-tropics.

v) Walnut

¢ A high quality landrace LG-5 found promising for Kashmir region.

2.3.2.2 Vegetables

About 348 open pollinated varieties, 89 F; hybrids and 2 synthetics in different crops like
tomato, brinjal, cucumber, capsicum, cabbage, musk melon, water melon etc. are available
commercially for fresh consumption, culinary purpose, processing types, and nutritional rich
and those suited for export purposes. Several varieties are also available with resistance to
diseases and pests. Besides, some varieties for superior nutritional contents are also
available. Some of the improved varieties are listed hereunder;

i.) Hybrids

There are 89 F, vegetable hybrids available in the country. The maximum number of hybrids
are available in tomato (36) followed by brinjal (25), chilli (10), cabbage (7), okra (6),
cauliflower (5) and others.

ii.) Pure line selections

At present there are 219 open-pollinated varieties developed in the country. Brinjal tops the
list with 46 varieties, followed by tomato (36), garden pea (24), onion (17), chilli (16),
cauliflower (14), bottle gourd (3), ridge gourd (3), bitter gourd (2), musk melon (2), water
melon (1) and carrot (1).

iii.) Disease and pest resistant varieties

° Disease resistant/ tolerant varieties: There several disease tolerant varieties
available in vegetable crops namely (Tomato: BWR-5, FMH-1, FMH-2, BT-10, BRH-
2, LE-415 are bacterial wilt tolerant, while H-24, H-86 are virus (TYLCV) tolerant);
Brinjal varieties BB-7, BWR-12, SM-6-7, SM-6-6, BB-44, CHES-309 and BB-64 are
bacterial wilt tolerant; Chilli: Pusa Jwala and Pusa Sadabahar are tolerant to CMV,
TMV and leaf curl complex; Okra: P-7, B-57, Arka Anamika, Arka Abhay, HRB-55,
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HRB-9-2, VRO-3, VRO-4, VRO-5, VRO-6, NDO-10, HRB-107-4, 1IVR-11 are Yellow
vein mosaic virus tolerant; Pea: PRS-4, JP-4, JP- 83, NDVP-4, Palam Priya, KS-245,
NDVP-250, DPP-9411 are powdery mildew tolerant; Muskmelon: DMDR-1, and
DMDR-2 are tolerant to Downy mildew. Cauliflower: Pusa Shubhra and Pusa
Snowball K-1 are Black rot and curd blight Black rot resistant;

. Pest resistant/ tolerant varieties: Some of the pest tolerant varieties available in
tomato are Pusa-120 and Pusa Hybrid-2, which are Root-knot nematode tolerant;
Pusa Sawani and Pusa A-4 okra are shoot and fruit borer tolerant; Pusa Sem-2 and
Pusa Sem-3 lab bean are jassid, aphid and fruit borer tolerant.

iv.) Nutritionally rich varieties

. Vitamin A: Amaranth (Pusa Kiran, Pusa Kirti, Pusa Lal Chaulai, Arka Arunima);
Carrot (Pusa Meghali and Pusa Yamdagni), Palak (Pusa Jyoti, Pusa Bharati and
Arka Anupama), Pumpkin (Pusa Hybrid, Pusa Vikas and Arka Chandan). Sweet
potato (Hybrid Sree Kanaka).

. Vitamin C: Bitter gourd (Pusa Hybrid-1 and Pusa Hybrid-2), Chenopodium (Pusa
Bathua-1), Mustard green (Pusa Sag-1), Tomato (Pusa Uphar, Pusa Hybrid-2 and
Pusa Rohini).

° Proteins: Broad bean (Pusa Sumeet), French bean (Pusa Parvati), Garden pea
(Arkel) and Lablab bean (Pusa Sem-2).

. Iron and Calcium rich vegetables: Amaranth (Pusa Kiran, Pusa Kirti, Pusa Lal

Chaulai, Arka Arunima); Chenopodium (Pusa Bathua-1), Palak (Pusa Jyoti and
Pusa Bharati), Bitter gourd (Pusa Hybrid-1 and Pusa Hybrid-2).

. High lycopene: Tomato (Arka Ashish) developed with high lycopene (10mg/100g).

. Processing varieties: High TSS mato (Punjab Chatk are) high TSS containing onion
(Agri Found White Round, White Flat), ash gourd and pointed gourd.

2.3.2.4 Potato and Tuber Crops

Availability of indigenous varieties, good quality seed and right package agronomy practices
triggered a revolution in potato production leading to very fast growth in area, production and
productivity. Potato production jumped from 1.54 million MT in the year 1949-50 to 24.22
million MT during 1996-97, thus making India third largest potato producer in the World after
China and Russia. During recent years (2000-2003) the annual compound growth rate
(ACGR) for potato was 3.48 and 3.65% respectively, for production and yield that was
highest among major crops. However, potato yield in India is better than both the countries
i.e. China and Russia. About 34 high yielding varieties developed for different agro-climatic
regions of the country. Varieties have also been developed for short growing period,
resistant to late blight, tolerant to viruses, immunity to wart disease and resistant to cyst
nematode. A few True Potato seed varieties have also been released.

e Five improved varieties namely Kufri Pukhraj, Kufri Anand, Kufri Giriraj, Kufri Chipsona -1
and Kufri Chipsona -2 have been released for commercial cultivation.

o High carotene sweet potato hybrid Sree Kanaka developed. A triploid cassava hybrid
with high and stable starch yield released.

e 24 improved varieties of different tuber crops like cassava, sweet potato, yams and
aroids have been released. Some of these are even suitable for industrial uses.

2.3.2.5 Spices

o Different improved varieties are now available in spices and are being adopted fast by
the farmers. Some of these varieties are listed hereunder;
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o Several improved varieties released so far include 22 in black pepper, 13 in ginger, 27 in
turmeric, 56 in chilli, 19 in garlic, 6 in cinnamon, 3 in nutmeg, 5 in tamarind, 21 in
coriander, 9 in fennel, 13 in fenugreek, 8 in ajowan and 4 in black cumin.

e Six hybrid lines and one cultivar have been identified in black pepper for high altitude
areas of South India. Root knot nematode resistant pepper variety, Pournami has also
been released.

¢ Two value-added turmeric varieties, ISR Prabha and IISR Pratibha, developed through
open- pollinated progeny selection have been released for Kerala and Tamil Nadu.

e Sonali, a ginger variety resistant to rhizome rot, leaf blotch and scale insect has been
developed. ISR Varada ginger was released, which is suitable for Kerala, Andhra
Pradesh, and Orissa.

e Fenugreek HM-444 and HM-372, HM-376 have been released. HM-444 is resistant to
downy and powdery mildew.

e Saffron CITH-S3 was found most promising under Srinagar conditions.
2.3.2.6 Mushroom

A new species of Lysurus as L. himalayanesis sp. has been reported from Himachal
Pradesh, which is a new record in the world.

Two single spore strains, NCS 100 and NCS 101 and one hybrid strain, NCH 102 of white
button mushroom (Agaricus bisporus) have been released for commercial cultivation. Two
species, Pleurotus florida and P. ostreatus have been found superior in yield with 75% bio-
efficiency. Two temperature tolerant strains, NCB 6 and NCB 13 of white button mushroom
(Agaricus bitorquis) are found promising.

2.3.2.7 Ornamental Crops

e Presently, 57 varieties of rose, 35 of chrysanthemum, 42 of gladiolus, 150 of
bougainvillea, 25 of hibiscus and 2 of orchids are available for commercial adoption.

e Several improved varieties released include 44 rose, 81 gladioli, over 150
chrysanthemums, 2 orchids, 5 jasmines, 7 tuberose, 8 China aster, 2 marigold and
several bougainvillea varieties. In rose, 8 improved cultivars, namely Pusa Gaurav, Pusa
Bahadur, Pusa Priya, Pusa Barahmasi, Pusa Virangana, Pusa Pitamber, Pusa Garima,
Dr. Bharat Ram have been developed at IARI, New Delhi.

e In gladiolus, new varieties, Anjali, Archana, Bindiya, Chandani, Chirag, Sarang, Shweta,
Sunayana and Vandana have been developed at IARI, New Delhi. Two varieties namely,
Rajani and Chandrani from BCKYV, Kalyani and hybrids Arka Suvarna and Arka Kesar
from IIHR, Bangalore have been released for cultivation.

e Three chrysanthemum varieties namely, White Charm from Lucknow; Basanti and KS 16
from Kalyani have been released. A new no-pinch no-stake variety named Mother
Teresa, which bears small white flowers of Argemone type, has also been released. One
attractive hybrid Punjab Gold has been developed for pot culture.

e In carnation, cultivar Laurella at Ludhiana, Fambia at Pune and Arthur Sim at Kodaikanal
were developed.

e The marigold hybrid MS-8 x Pusa Narangi Gainda has been developed in New Delhi.
2.3.2.8 Medicinal and Aromatic Plants

CIMAP, Lucknow brought out a list 45 medicinal plants namely Aloe vera (Ghrita Kumatri),
Bacopa monnieri (Brahmi), Centella asiatica (Mandookparni, Gotu Kola), Rauwolfia
serpentina (Sarpagandha), Catharanthus roseus (Periwinkle), Taxus baccata / Taxus
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wallichiana (Himalayan Yew) and Artemisia annua, Mentha arvensis (Menthol mint); Mentha
piperita (Pepper mint); Mentha citrata (bergamot mint); Mentha spicata (Spear mint); Mentha
cardiaca (Scotch spearmint); Cymbopogon winterianus (Citronella); Cymbopogon martinii
(Palmarosa); Cymbopogon flexuosus (Lemon grass); Pelargonium graveolens (Geranium);
Rosa damascena (Damask rose); Matricaria chamomilla (Chamomile); Vertiveria zizanioides
(Vetiver); Chrysanthemum cineriaefolium (Pyrethrum); Catharanthus roseus (Periwinkle);
Withania somnifera (Ashwagandha); Phyllanthus amarus (Bhuin amlaki); Ocimum sanctum
(Krishna Tulsi); Plantago ovata (Isabgol); Cassia angustifolia (Senna), etc. which required
effects for their commercial cultivation.

About 25 improved varieties of medicinal plants and 7 of aromatic plants developed by the
ICAR/SAUSs. In addition 89 varieties are developed by CIMAP, Lucknow (CSIR).

High vyielding varieties of opium developed for latex and alkaloid collection are like BRI-1,
NBRI-2, BROP-1, NBRI-5, NBRI-6, NBRI-9 and NBRI-10.

The germplasm of Safed musli, collected from north western, southern and hilly areas of
western Madhya Pradesh has been characterized for exploitation. Gujarat Asalio |, a variety
of garden cress has been identified for release.

2.3.2.9 Coconut, Arecanut and Cashew Nut

Several high yielding selections and 12 hybrids involving tall and dwarf parents released in
coconut. Besides 4 high yielding arecanut varieties and 12 hybrids in cashew with high yield
potential have been developed and released.

e Improved varieties like West Coast Tall, East Coast Tall, Lakshawdweep Ordinary,
Lakshawdweep Micro, Andaman Ordinary, Andaman Giant, Kappadam and the ecotypes
‘Komadan’, ‘Kuttiyadi Tall’ and ‘Jappanam’ released for cultivation. Recently, Laccadive
Ordinary, Philippines Ordinary and Pratap were released for commercial cultivation.

e Chowghat Green Dwarf, Chowghat Orange Dwarf, Malayan Yellow Dwarf, Malayan
Green Dwarf, Malayan Orange Dwarf are the dwarfs, while Gangabondam and
Ayiramkachi are semi-talls and Chowghat Orange Dwarf and Malayan Dwarfs are dwarf
cultivars for tender nut purpose.

o Development of four high yielding cultivars and twelve hybrids (Hybrids with Tall x Dwarf
and Dwarf x Tall combinations) in coconut for commercial cultivations.

e Development of four high yielding areca varieties namely Mangala, Sumangala,
Sreemangala and Mohitnagar.

e Under All India Co-coordinated Research Project on Cashew, 37 high yielding varieties
have been developed. 12 hybrids with a high yield potential have also been developed
and released.

2.3.2.10 Tea

o Thirty high yielding clones released by Tea Research Association and UPASI and Tea
Research Foundation. Of these UPASI TRF-1 is recently released in south India has
yield potential over 11,000 kg/ha of processed tea.

e TTRI, Toklai developed 30 high yielding and superior quality clones and 14 hybrids. Till
date, 154 region-specific clones are available, while UPASI developed and released 29
clones, five bi-clonal seed stocks and six clonal grafts for commercial cultivation in
southern India.

2.3.2.11 Coffee

o Improved varieties like Kents, S.795, Cauvery and SIn. 9 are available to farmers.
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Twelve elite arabica varieties released. Of these, genotypes like S.795, SIn.5 and SIn.6
have high yield potential, tolerance to leaf rust and good cup quality.

Three robusta varieties released for commercial cultivation, significant being the CXR an
inter-specific hybrid.

2.3.2.12 Rubber

Improved varieties like RRII 105, PB 217 and GT 1 available for commercial cultivation.
Some of newly released varieties are RRII - 100 series, RRII - 200 series and RRII 400
series.

Five high yielding clones of rubber have been introduced under Category Il of planting
material recommendation.

2.4 IMPROVED PROPAGATION METHODS

There has been a substantial improvement in vegetative propagation techniques of fruit and
plantation crops and seed production technologies in vegetables and flowers crops. Some of
the advancements made are as follows;

2.4.1 Fruit Crops

Standardization of vegetative propagation techniques viz., Veneer grafting, soft wood
grafting and chip budding in crops like aonla, bael, ber, cashew, custard apple, jamun,
mango, sapota, jackfruit, walnut etc. Rapid methods of production of rooted cutting and
commercial production for micro-propagation developed in grape.

Suitable rootstocks standardized for citrus, grape, mango, apple, plum, peach, tea etc.

Nursery inoculation of VAM has been found effective in improving survival after
transplantation in mango, citrus, cashew, etc.

Production of virus-free planting material using shoot tip grafting and micro budding
developed in citrus.

2.4.2 Vegetables, Tuber Crops and Spices

Breeder seed production of over 120 open-pollinated high yielding varieties of
vegetables. Improvement in hybrid seed production technology with development of
male sterile lines in tomato, incompatible lines in cauliflower and gynoecious lines in
cucumber and muskmelon.

Technology developed for commercial production of hybrid TPS under short days
conditions in plains. Three TPS populations namely HPS I/13, TPS C-3 and 92-PT-27
have been identified for release.

Technology of serpentine layering for production of healthy planting material in black
pepper, nutmeg through epicotyl grafting, approach grafting in clove and multiplication
through healthy rhizome and tissue culture in ginger perfected.

Technology for seed production in different seed spices standardized..

2.4.3 Ornamental Crops

Commercial production of tissue cultured plants in carnation, gerbera, orchids etc available,
besides hybrid seed is being produced in marigold and other crops.

2.4.4 Medicinal and Aromatic Crops

Conventional plant multiplication technology perfected in most of the crops. Tissue culture
technology standardized in several crops for their vegetative propagation.
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2.4.5 Coconut, areca nut and oil palm

Seed gardens for production of TxD and DxT hybrids in coconuts and indigenous tenera
seed in oil palm established. Elite plant seed multiplication technique standardized in areca
nut.

2.4.6 Cashew and cocoa
Near self-sustainability achieved in production of planting material in cashew.

Soft wood grafting has been successfully adopted for producing cocoa grafts. It is possible to
produce 6 lakh cocoa grafts per year at CPCRI.

2.4.7 Tea and coffee

Technique for vegetative propagation of tea by inter-nodal cuttings standardized. Tissue
culture is also successful.

Vegetative propagation techniques like single-node cuttings and mallet cuttings standardized
to obtain true-to-the-type planting material in coffee.

Grafting techniques at seedling stage to circumvent the problem of nematodes and top
working to convert moribund plantations into productive ones developed in cocoa.

2.4.8 Rubber

Polyclonal seeds, budded stumps and poly bag plants are available as planting material.
Poly bag plants are more popular since they start yielding a year earlier.

2.5 MICROPROPAGATION

Apart from conventional methods of propagation micropropagation has been standardized
and it has also been commercialized in few crops. Some research leads in this direction are
listed hereunder;

e Commercial production of tissue cultured plants in banana, strawberry and pine-apple
successful.

e Production of virus-free planting material and shoot tip grafting in citrus a commeercial.

e Protocols proposition for mass multiplication of apple, grape and citrus rootstocks
available.

e In vitro multiplication of superior potato clones for chip and finger making
commercialized. Micro-tuber and True Potato Seed techniques also standardized for
commercial exploitation.

e Virus elimination through meristem culture has been standardized in potato and taro.

o High frequency reproducible protocols for rapid propagation of rose, carnation, gerbera,
orchids, chrysanthemum and gladiolus developed.

e In vitro propagation protocols available for different MAPs like Rauvolfia serpentina
(Sarpgandha), Dioscorea floribunda, Rosmarinus officinalis (rosemary), Azadirachta
indica, Stevia sp., Celastrus paniculatus Willd. Aloe vera, geraniums, neem, Pathouli,
Stevia sp. etc.

e Protocols developed are not commercially successful but need refinement in coconut,
areca nut and cashew.

e Protocols standardized for micro-propagation of superior tea, coffee and rubber clones.
Field trials in each underway.
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2.6 BIOTECHNOLOGY

The last two decades one has withessed unprecedented technological advances in
biological sciences/the techniques of plant tissue culture, recombinant DNA technology and
DNA based markers. Rapid multiplication of elite genotypes through micropropagation and
refining as well as compacting the breeding process using marker-aided selection are
important technologies, which have already positively contributed to crop improvement and
propagation programmes. The success achieved in different fruit crops is as follows;

DNA fingerprinting using molecular techniques like RAPD, ISSR and SSR developed in
mango, banana, grape, coconut, cashew, arecanut, oilpalm etc.

Technique standardized for cryo-conservation of potato genetic resources. Over 1,500
germplasm accessions and being maintained and exchanged from in vitro repository.

In vitro gene bank of tuber crops set up at Central Tuber Crops Research Institute.
Cassava (985 accessions), sweet potato (250 accessions), Dioscorea (160 accessions)
and several Colocasia germplasm are being transferred to in vitro active germplasm
(IVAG) repository using slow growth conservation procedure.

Transgenic lines carrying a Bt synthetic crylAb gene for tolerance to potato tuber moth
and in shoot fruit borer in brinjal developed. Salinity tolerance tomato has also been
reported.

Virus diagnostic techniques using both molecular (PCR, RT-PCR, NASH) and
serological (ELISA & Western) developed for the detection of viral infection in cassava,
sweet potato, yam and colocasia.

Transgenic potato lines by introduction of amaranth seed protein gene AmALl for
improvement in protein quality and quantity.

Transgenic potato lines with Osmotin (PR-S) gene have been developed for improving
resistance of tuber moth and Helicoverpa armigera are under evaluation.

A protocol for the cryo-preservation of tea seeds has been developed.

DNA markers and hybridization using tissue culture techniques and technology for
production of haploid lines standardized in tea.

Plants derived from embryo culture of interspecific crosses between cultivated Caffea
canephora (robusta) and indigenous wild species C. bengalensis, C. travancorensis and
C. wightiana established in the field.

The RAPD markers are being used for evaluating leaf rust in coffee using genetic
fingerprinting.

2.7 IMPROVED PRODUCTION TECHNOLOGIES

Some of the key technologies developed for commercial adoption are listed hereunder;

High density planting systems standardized in mango, banana, Kinnow, pineapple and
papaya for higher productivity & profitability.

Use of plant growth regulators / chemicals for flower production /regulation in mango,
improvement of berry size and quality in grape, control of fruit drop in citrus, mango,
ripening of fruits standardized.

Off-season, round the year production technology in radish and tomato.

Production technologies for Kharif season onion in North India and long day type onions
for high altitudes.
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Technology has been perfected for low cost cultivation of mushrooms like Agaricus,
Pleurotus etc. for different agro-climatic conditions.

Technology developed for successful cultivation of high value medicinal mushroom
Reishi or Ling Zhi (Ganoderoma lucidum).

On-farm trials for mass cultivation of white button and oyster mushrooms on wide
adoption in hilly areas.

Agro-technique developed for open and protected cultivation of quality cut roses,
carnation, gladioli, tuberose etc.

Rootstocks recommended for different agro-climatic conditions like Rosa indica var.
odorata, R. multiflora, IIHR-Thornless and R. chinensis.

Spacing, fertilizer application and weed control techniques standardized for
chrysanthemum, carnation, tuberose, marigold and different annuals.

Growing media standardized for both Epiphytic and Terrestrial orchids.

Agro-technique for cultivation of over 50 MAPs including Guggulu and Saffron (Kumkum)
standardized.

Technology for primary processing of different MAPs and their value addition developed.
Technology for drying of flower and foliage, extraction technique of essential oils,
pigments etc. developed.

Multi-species cropping systems or multi-storeyed cropping systems standardized for
coconut, areca nut and oil palm.

In cashew, technologies like high density plantation, rejuvenation, drip irrigation and bio-
control of Tea mosquito has been standardized.

Standardization longer pruning cycle in tea for higher yield and better distribution of crop
to increase production (7 to 20%).

Development of compatible rootstocks in superior tea clones for increasing yields by 26
to 27%. Technique of rejuvenation, pruning, infilling and consolidation developed for
increasing productivity by 2 to 4 times.

Technology for organic production of tea developed.

Planting density standardized for close planting (420 to 445 plants per ha) in the case of
buddlings and 445 to 520 plants per ha in the case of seedlings in rubber.

Intercrops such as banana, pineapple, ginger, turmeric, vegetables and medicinal plants
recommended for rubber, norms for diagnosis and recommendation integrated system
(DRIS) have been evolved and fertilizer recommendations and use of organic mulch
have been recommended for resource conservation.

2.8 USE OF PLANT BIO-REGULATORS

Use of plant growth regulators/chemicals for vegetative propagation, flower
production/regulation in mango; improvement of berry size and quality in grape; control
of fruit drop in citrus and mango; and ripening of fruits standardized.

Use of GA (25 to 50 ppm) for berry elongation grape; calcium carbide and planofix (NAA)
in pineapple for flowering, 5-25 ppm 2,4-D to reduce fruit drop in citrus and mango, 800
to 10,000 ppm ethephon in fruit ripening, use of Dormex and thiourea in grape and
pomegranate, use of IBA and NAA in rooting of cutting and air-layers some of the many
uses of plant bio-regulators for improving fruit production. In floriculture, use of GA as
pre-treatment for seed germination, use of etherel and silver nitrate in F; hybrid seed
production in vegetables are other uses.
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Application of growth promoters has increased yield by 12 to 14% in tea.

Foliar application of plant growth regulators such as Planofix (0.025%) increases crop
yield significantly in coffee.

2.9 CANOPY MANAGEMENT

Rejuvenation technique for old and senile plantations in mango and cashew
standardized and being adopted.

Development of coconut and areca nut-based farming systems for sustainable
development of homestead in different production clusters.

Training and pruning practices standardized for canopy management in fruit trees like
mango ber and different temperate zone fruits in sub-tropical regions and vine fruit crops,
grape, kiwifruit, phalsa. Staggered pruning techniques for cut flower production
standardized for rose and chrysanthemum.

Use of paclobutrazol followed by mild pruning in mango recommended for inducing
regularity in flowering.

Technology for high density planting standardized in guava using pruning and chemical
regulation.

Pruning techniques for grape standardized for efficient production under tropical and
sub-tropical regions.

Inter-cropping and multi-strayed systems developed for different plantation crops using
spices and MAPs for commercial plantations including backyard gardens.

2.10 IRRIGATION

Micro-irrigation requirements and irrigation scheduling developed for different fruit crops
like mango, citrus, sapota, banana, pomegranate, grape to avoid wastage of irrigation
water.

2.11 PROTECTED CULTIVATION

Standardized protected cultivation / greenhouse alteration techniques for strawberry,
tomato, cucumber, capsicum, rose, gerbera, cactus, chrysanthemum, anthuriums and
orchids.

Use of low cost plastic houses, poly-tunnels, shade nets gaining popularity in different
crops. These are now being used to produce off season crop and quality cut flowers for
export,

2.12 HIGH DENSITY PLANTING

The concept of HDP is possible using dwarf scion varieties, dwarfing rootstocks and
inter-stocks, use of chemicals and training and pruning. It has been perfected in different
fruit crops and there is a need to expand area under HDP. High density planting systems
standardized in banana, pineapple, papaya, mango and Kinnow mandarin for higher
productivity and profitability.

Development of dwarf varieties, like Amrapali mango, Pusa Nanha papaya, Dwarf
Cavendish banana, Red Spur, StarCrimson Spur, etc. apple, Read haven peach and
PKM1 and PKM2 sapota have made HDP possible in these crops.

High density planting standardized with various densities 4 m x 4 m (625 plants/ha) and
5m x 5m (400 plants/ha) in guava using different planting densities in Hedge row system
and ultra high density in pineapple (63,758 plants/ha).
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e High density planting the technology in apple on dwarfing rootstock adopted on a
commercial scale in J&K.

e High density planting in cashew standardized with various densities 4 m x 4 m (625
plants/ha).

2.13 STANDARDIZATION OF ROOTSTOCKS

e In mango, Kurukkan for salt tolerance and Vellaikolumban for inducing dwarfing
identified.

e In citrus, improved rootstocks for sweet oranges like Cleopatra mandarin for Blood Red,
Pectinifera for Mosambi; and Troyer citrange for Kinnow mandarin has been
recommended.

e In guava, rootstocks like Pusa Srijan and Psidium friedrichthalianum for wilt tolerance
and dwarfing recommended.

e In grape, Dogridge A and B, Salt Creek etc. recommended for salt and nematode
affected areas for different commercial varieties.

2.14 USE OF INM AND BIO-FERTILIZERS
2.14.1 Tissue Nutrient Standards

Fertilizer schedules standardized for a number of crops grown under different agro-climatic
regions. Leaf nutrient guides developed in a number of crops for monitoring nutrient status
and scheduling fertilizer application.

2.14.2 Control of Micro-Nutrient Deficiencies

Control of different micro-nutrient deficiency disorders like leaf scorching and spongy tissue
in mango through use of potassium sulphate (5%) and boric acid (50 ppm), control of
Exanthema, Yellow leaf and granulation by combined use of micro-nutrients like Zn + Fe+
Cu+ Mo ( 0.4%) in citrus, application of boric acid to control shot berries in grape, internal
necrosis by application of 0.6% borax in aonla, minimizing fruit cracking in litchi, lemon and
pomegranate by 0.4% boric acid, etc. have been in practices by the fruit growers. Use of
micro-nutrient sprays for yield and quality improvement in vegetables and flowers
standardized.

2.14.3 Integrated Nutrient Management Strategies

Fertilizer schedules standardized for a number of perennial crops grown in different agro-
climatic regions. Leaf sampling techniques and critical limits developed in a number of fruit
and plantation crops like mango, banana, citrus, guava, pomegranate, ber, sapota for
monitoring nutrient status and scheduling fertilizer application. Region specific INM
technology standardized in fruit crops like mango, banana, citrus, coconut, areca nut,
cashew, guava, pomegranate, sapota, apple etc.

Combined application of 50 g/plant each of PSB, Azospirillum and Trichoderma harzianum
along with 75% of recommended dose of fertilizer of 200 g N, 50 g P,Os and 200 g K,O/plant
recommended for banana. Beneficial effects of mycorrhizal inoculation found in apple, litchi,
mango, banana, citrus, strawberry, cocoa, coffee, tea etc. leading to 30- 40% saving in
chemical fertilizers. Other successes achieved are listed below;

e Dual inoculation (VAM + PSBs) has proved to be effective in banana and pineapple.

o Combined application of VAM + PSBs + Azotobacter + Azospirillum recommended in
papaya, citrus, mango, pomegranate and grape for disease tolerance, and improvement
in fruit quality.
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e Nursery inoculation of VAM suggested in mango, citrus, cashew, etc. for improved
survival of plants in the field.

e Beneficial effects of VA mycorrhizal fungi have been reported in almost all the
vegetables worldwide. PSBs are very effective in onion, garlic and spice crops. There
use has shown to minimize chemical fertilizer use by 30 to 50%.

o Spices and MAPs have also shown marked improvement in quality due to bio-fertilizer
inoculation along with considerable reduction in chemical fertilizers.

o Fertilizer requirements and fertilizer use efficiency worked out for different potato
varieties grown in different agro-climatic zones. Integrated nutrient management
strategies worked out using FYM, organic wastes, micro-nutrients. Doses of
micronutrient application for soil application, spray application and tuber soaking worked
out. Application of phosphor-bacteria and Azotobacter recommended for 25% saving in
inorganic NPK fertilizers.

e Use of bio-fertilizers namely, Azotobacter, Azospirillum and Microphos gave significantly
higher yields in mushrooms over untreated control.

e Azospirillum + VAM + Phosphobacterium + NPK @ 200:40: 200 ppm provided better
growth, yield and post harvest life in chrysanthemum cvs. Bronze Spray and Red Spray.

¢ In tea and coffee, region-specific requirements of major and micro-nutrients optimized
through balanced manuring with micro- and secondary nutrients like zinc, magnesium,
boron, sulphur, etc.

o Drought tolerance in robusta coffee induced by foliar application of a nutrient mixture
comprising Urea (0.5 %), SSP ( 0.5% ), MOP ( 0.5% ) and zinc sulphate (0.5%) during
January and February. The cost benefit ratio was 1:3.

2.15 USE OF BIO-CONTROL AGENTS

o Entomopathogenic fungi (Beauveria bassiana) and nematode (Heterorhabditis) found
effective against banana weevils under field conditions in mango.

e Combined treatment of Paecilomyces lilacinus along with organic amendment, neem
cake @ 250g/ plant or FYM @ 500g/plant gave maximum reduction of nematodes in
Robusta.

e Use of Trichoderma, NPV, etc. are now commercially adopted by vegetable growers.
2.16 MICRO-IRRIGATION & FERTIGATION

Drip irrigation/fertigation in banana, grape, papaya, pomegranate, mandarin, coconut, areca
nut and cashew standardized for saving water and fertilizer by 30 to 40 % with increases in
yield and fruit quality. In vegetables, it is successful in cabbage, cauliflower, tomato, gherkin,
baby corn. Adoption of drip irrigation has resulted in high yields and better quality in most of
the horticultural crops. Technology for growing quality cut-flowers under drip system has
been perfected in rose, carnation and gerbera. Irrigation management using sprinkler and
drip methods for overcoming dry conditions and for assured crops through blossom and
backing irrigation developed in tea, coffee and rubber.

2.17 PROTECTED CULTIVATION

Standardized protected cultivation / green-house/low poly tunnels production techniques
available for growing cut-flowers and vegetables etc. The crops which can be efficiently
grown under protected conditions are tomato, cucurbit, cabbage, cauliflower, cucumber,
lettuce, onion, spinach, brinjal, pepper, turnip, radish, capsicum etc. Technology for
protected cultivation of flowers like roses, chrysanthemums, gerbera, carnations etc. in poly
house, shade net etc. Low cost greenhouse technology developed for high quality flower
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production in hilly states of J & K, Himachal Pradesh, Uttaranchal and North Eastern states
as shade net/ rain shelter for export quality flower production and plains like Maharashtra &
Karnataka for Commercial floriculture. Greenhouse cultivation of tropical mushrooms such
as Calocybe indica, Pleurotus spp. and Volvariella volvacea has been standardized and
adopted in India.

2.18 MULCHING

Use of black mulch has been found beneficial in mango, citrus, ber and apple besides
different vegetables like tomato, cauliflower, cabbage, baby corn etc.

2.19 PLANT PROTECTION, IPM AND PESTICIDE RESIDUES

Plant protection schedules established for all commercially cultivated horticultural crops.
Biological control methods standardized for control of mealy bug in grape, scale insects in
citrus, rhinoceros beetle and leaf eating caterpillar in coconut. Integrated Pest Management
(IPM) strategies in crops like cabbage (diamond back moth), tomato (fruit borer), potato
(bacterial forecasting and tuber moth) standardized. Apple scale and potato late blight
forecasting systems have been developed. Twenty four IPM packages including those for
fruits, plantation and spice crops have also been developed for farmers. Shelf-life of grapes
was enhanced with pre-harvest treatment with Chitosan alone or in combination with
Trichoderma. Entomopathogenic  fungi  (Beauveria bassiana) and nematode
(Heterorhabditis) were found effective against banana weevils under field conditions.
Combined treatment of Paecilomyces lilacinus along with organic amendment, neem cake
@ 250g/ plant or FYM @ 500g/plant gave maximum reduction of nematodes in Robusta.
Apple scab forecasting system developed has been using computer aided programmes.

Integrated disease management schedules involving biocontrol agents like Aspergillus niger
(AN 17) and Penicillium citrinum have been identified for the control of guava wilt. Co-
cultivation with Curcuma domestica, Allium sativum and Tagetis erecta found effective in
reducing the incidence of wilt in guava. Corn meal medium found best for multiplication of
guava wilt antagonist (bioagent) Trichoderma harzianum, Aspergillus niger and Penicillium
citrinum. Sclerotium wilt of chrysanthemeum controlled by the application of Trichoderma
viride (20 g/m?). Similarly, Foot/root rot in gerbera effectively controlled by the application of
Benzomyl 0.01% + Captan 0.02%, followed by Benomyl 0.01% and Trichoderma viride (20
g/m").

Use of biocontrol strategy, i.e. Phytophthora tolerant pepper lines, bio-control and chemical
control measures have been standardized for pure crop as well as mixed cropping systems.
Use of commercial formulation of Bt effective in controlling shoot borer of ginger, turmeric
and Metarrhizium sp. and Bauveria sp. in control of root grub of cardamom. Bio-control of
different diseases like damping off and soft rot using soil application of VAM, Trichoderma
spp. in ginger, turmeric and cardamom of polyhedrosis virus (N-PV) and gramilosis viruses
(GV) are important and specific in infecting only certain closely related species of caterpillars
attacking various crop plants e.g., tomato and potato. Effective control measures developed
for control of rhinoceros beetle using low cost traps as well as pheromones. Technology
packages for use of bio-agents like Trichoderma viride and T. harzianum control Poria
hypobrunnea, charcoal stump rot and Brown root rot diseases and Bacillus subtilis for black
rot caused by Corticium sp. developed. In coffee, integrated pest management
supplemented by using pheromone traps and parasitoids for control of major pests like
coffee berry borer and mealy bugs gave better results. Use of bio-control agents
Trichoderma sp. for root rot disease management in which crop was standardized. Use of
pheromone to attract and Kkill the adult red palm weevil (Rhynchophorus ferugineus) in the
IPM package. Integrated Disease Management (IDM) technology for Taro leaf blight with
with Trichoderma + mulching and May planting of short duration varieties developed. Neem
based pesticides found effective in controlling parasitic and competitor moulds of Agaricus
bisporus mushroom.
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2.20 POST HARVEST MANAGEMENT

Standardization of pre- and post-harvest chemical treatments to control post harvest
diseases in citrus, mango and banana for long distance transport and storage. Post-harvest
treatments including pre-cooling, passive evaporative cooling for increasing the shelf-life of
fresh fruits, vegetables, floriculture products, processed fruits and vegetables standardized.

Packing materials like Corrugated Fiberboard boxes (CFBs), perforated punnettes, cling
film wraps, sachets, etc. standardized for packaging different fresh horticultural produce.

Poly crates, mess bags, tetrapacks, laminated bags, multi wallpaper, sacks and flexible
packaging substances developed for packaging of fresh and processed products.

Development of new products like mango fruit kernel as cocoa substitute, essential oils
from citrus, fruit wines, dehydrated products from grape, pomegranate, mango, apricot
and coconut. Technologies for commercial production of value-added coconut products
like vinegar, chips, snowball tender coconut, cream, milk, milk powder and pouched
tender coconut water (coco jal) are avaialable.

Development of multi-purpose copra drier, electronic copra moisture meter and tree
climbing device in coconut, technology for manufacturing of disposable plates as well as
cups from areca nut. Technology for manufacturing of activated charcoal from coconut
shell and extraction of tannins from areca nut developed.

Protocol for preparation of cashew jam, jelly, candy and juice.
New blended products in tea like flavoured leaf and in coffee developed.

A mango grader machine developed and is under commercial adoption by the exporters.
This machine has been designed and developed on the basis of physical dimensions
and shape of fruits.

Post-harvest treatments like dip in Prochloraz (0.1%) and hot water treatment at 52°C for
10 minutes recommended for minimizing post-harvest diseases in mango. Packaging
line for Dashehari mango (1 tonne/hour capacity) was standardized for de-sapping, hot
water dip, washing, drying and grading operations.

Protocol for export of Dashehari and Chausa mango has also been developed. The CFB
boxes with 0.5% ventilation were found very effective for prolonging the shelf-life in
mango.

Development of harvesters for mango, Kinnow, guava, lemon etc. and machine for their
handling procedures available.

Standardization of pre- and post-harvest chemical treatments to control post-harvest
diseases in citrus, mango, banana during long distance transport and storage.

Post-harvest treatments including pre-cooling, passive evaporative cooling for increasing
the shelf-life of fresh fruits and processed fruits standardized.

Packing materials like jute, laminated bags, multi-wallpaper, sacks and flexible
packaging substances developed and being used commercially.

Technology for canning of vegetables in brine solution and frozen food products like
green peas, vegetable sprouts, etc. now common.

Vase solutions standardized for longer shelf-life in different flowers like rose, gladiolus
and carnation. Technology for drying of flowers, essential oil extraction perfected.

Improved packaging of tea developed by using jute, laminated bags, multi-walled paper
sacks and flexible packaging substances. ISO 9000 and HACCP as the package for
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guality improvement introduced. Technology for value-added and blended coffee mixe is
available for commercial exploitation.

e Biogas generation using rubber latex serum has been perfected and the technique has
been commercialized. A semi-automatic cleaning machine for up-gradation of low quality
sheet rubber developed. Integrated drying systems incorporating solar, biogas and
smoke drying developed.

e Pilot plant-scale production of styrene grafted natural rubber (SGNR) using gamma
radiation made and the material found acceptable by the footwear manufacturing
industry as a substitute for the synthetic rubber.

2.20.1 New Product Development

o Tetra pack filled fruit juices are now house hold items. Frozen pea, packed mushrooms
and baby corn, punnette packed strawberry, etc. are available. Ready-to-cook fresh cut
vegetables and dehydrated vegetable greens and mixed vegetables are drawing buyers
in urban shopping malls. Coconut water, fruit nectar, RTS, concentrates, are also very
popular. Potato chips, spiced flakes and fingers, French fries are fast growing as fast
food business.

e Semi-processed products like tomato puree, ginger, garlic and chilli pastes are now
available in super markets.

e Commercial extraction of nutraceutical products from different vegetables.

e Recipes for preparation of guava-aonla, jamun-aonla, phalsa-aonla blended RTS drink
was standardized.

e Technologies for composting of crop waste, technique for extraction of carotenoids from
crude palm ail, fiber extraction from Oil Palm Empty Fruit Bunches developed.

2.21 MECHANIZATION

Different machines have been developed for effective cultivation, intercultural operations,
harvesting, grading, packaging and value-addition. The growers are adopting development
of mango harvester, Kinnow clipper, potato digger, coconut peeler, etc.. Machines
developed for different purposes like cool sterilization (irradiation) for sprouting in potato and
onion, dehydration of different produce, vapour heat treatment (VHT) in major mango
growing belts, packaging of coconut water, banana fig and chip making machine, etc. need
to be popularized. Development of small scale processing plants for areca nut and oil palm.
A working model of raw cashew nut grader consisting of gravity separator and oscillating
sieve separator has been fabricated. Machineries for primary processing of high value
vegetables developed for making packaged vegetables shreds/pieces and being sold
through chain of city retail outlets.

2.22 MAJOR CROP SPECIFIC PROBLEMS
I. Fruit crops
e Lack of superior varieties for different intended use like processing, export, etc.

e Lack of technologies to manage major problems like spongy tissue, alternate bearing
and malformation in mango, wilt in guava, decline in citrus, wilt in banana, etc.

e Location specific technologies are not available.

e Lack of technologies for management of soil health techniques.

I. Vegetable crops

e Lack of improved varieties for processing, protected cultivation.
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Lack of F; hybrids in selected vegetables.

Lack of technology for low cost environmental controlled greenhouse cultivation in
marginal areas.

Lack of varieties for growing under semi arid areas, under low moisture regime and mild
problematic soil conditions.

I1l. Potato

Lack of varieties for diverse processing problems.

Low seed multiplication rate (5-10 times) from breeders' seed to certified seed.
Rapid deterioration of varieties due to viral complexes.

Lack of awareness of TPS technology.

Lack of required cold storage space and non availability of low cost short term storage
structure.

. Mushroom

Available technology not cost effective.
Lack of design of low cost mushroom houses.

Inadequate availability of quality spawn of different strains.

V. Tuber crops

VI.

Slow multiplication rate.

Poor management practices for pests like sweet potato weevil and diseases like cassava
mosaic and colocasia blight.

Floriculture

Lack of indigenous production techniques
F1 hybrids not fully exploited.

Narrow product range.

High rate of tariff imposed by importing countries.

. Medicinal and Aromatic Plants

Trade of medicinal and aromatic plants is very secretive due to absence of any
regulatory mechanism.

Very less number of plants under cultivation (out of 4000 identified plants only 20-30 are
cultivated).

VIII. Spices

Lack of variability for host resistance to biotic and abiotic stresses.
Severe crop losses caused due to disease and pests.

Vagaries of monsoon affect crop growth, productivity and sustainability.

. Coconut

Large area of old and senile plantations and most of these plantations under rainfed
condition.
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¢ Rainfed cropping nature.

e Prevalence of diseases and pests like root-wilt, ganoderma wilt, Thanjavur wilt, tatipaka
diseases and eriophide and red palm weevil pests pose severe threats to industry.

o Farm level processing is inadequate.

X. Arecanut

¢ Incidence of diseases like yellow leaf diseases.

e Lack of irrigation facilities.

XI. Oilplam

e Poor water management in the palm orchards.

XIl. Cocoa

e Large areas of old and senile plantations.

e Lack of high yielding clones.

e Black pod rot in cocoa continues to be problems in production front.
e Farm level processing is inadequate.

XIIl. Cashew

e Increasing level of senility of the existing plantation.

¢ Poor management of pests like tea mosquito bug and stem borer.
o Farm level processing is inadequate.

XIV. Tea

e Old age of tea bushes.

o Slower pace of replantation- the rate of replanting is less than 0.4% as against the
desired level of 2.0%

e Poor drainage and lack of irrigation when needed greatly reduces the yield.

e Stagnation in productivity level compounded by high land labour ratio.

o Higher rate of taxation in the income from tea.

o Stiff competition from the soft drinks.

XV. Coffee

o Presence of large number of tiny growers with less than two hectare.

e Existence of old moribund plant material due to reluctance of replant with new varieties.
XVI. Rubber

e Unattractive financial assistance to meet out incentives for the growers to undertake
scientific planting.

e Low price of rubber.
e Inadequate infrastructure for primary processing.

o Stiff competition from natural and synthetic rubber.
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2.23 XI PLAN THRUST AREAS OF RESEARCH

Keeping the above status of research, following thrust areas in research can be taken up
during XI Plan Period (2007-2012).

Development of improved varieties/hybrids of fruits, vegetables, plantation crops,
medicinal and aromatic plants with high production potential, biotic and abiotic resistance
and suitable for introduction processing export with high nutrient value.

Emphasis on indigenous minor fruits and seed spices. Need to develop varieties suitable
for growing under protected cultivation in vegetables and flowers.

Development of appropriate horticultural based cropping systems for different agro-
climatic areas and crop clusters. Production technology, for matching export
requirements and diversified use including processing and value addition.

Protected cultivation for export-oriented vegetables and flowers.

Research on efficient water management including micro-irrigation and fertigation. There
is a need to develop low cost liquid fertilizers and use of computers in green house
growing.

Post-harvest technology including value-addition and product diversification of important
horticultural crops

Developing micropropagation of important horticultural crops for mass multiplication of
quality planting materials. Devising technology for genetic manipulations in desired crops
for introducing desirable traits of yield, quality and stress tolerance.

Advanced research on national disease problem such as mango malformation, guava
wilt, citrus decline, spongy tissue in mango, root wilt in coconut, Phytophthora diseases
of different horticultural crops.

Floriculture research for quality production of cut-flowers, post-production handling and
transportation of floricultural products.

Integrated management of nutrients, diseases and pests of important horticultural crops
to reduce input costs, environmental pollution and to avoid pesticide-residue problems.

Hi-tech horticulture should receive attention for improving production, productivity and
quality in different horticultural commodity.

Concerted efforts be made to conduct experiments in organic farming systems to make
the findings more scientific.

Research on market intelligence, use of information technology, e-commerce be taken
up on different commodity.

Mechanization for different operations in gardens should be made to make the
operations more efficient and reduce the drudgery on farm labourers.
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CHAPTER IlI
HORTICULTURE DEVELOPMENT

3.1 HISTORY AND INFRASTRUCTURE

The Department of Agriculture & Co-operation of the Ministry of Agriculture is the nodal
department for overviewing horticulture development in the country. The Division of
Horticulture was carved out of the Crop Division in 1981 and a position of Horticulture
Commissioner was created in 1985. The Division of Horticulture in the Department is vested
with the responsibility of over-seeing the overall development of horticulture at national level.
It is supported by three Boards i.e., National Horticulture Board, Gurgaon, Coconut
Development Board, Kochi and National Bee Board, Gurgaon besides, two Directorates i.e.
Directorate of Cashew and Cocoa, Kochi and Directorate of Arecanut and Spices, Calicut.
The National Committee on Plasticulture Application in Horticulture which has 17 centres to
work on plasticulture intervention is also attached to the Division. A Central Institute of
Horticulture for effective dissemination of technologies and capacity building has been
established under the Department at Mediziphema, Nagaland. The Department implements
its programmes through the State Departments of Horticulture and provides leadership and
coordinates activities for the promotion of horticulture. The infrastructure available with the
Horticulture Division is as follows:

3.1.1 Coconut Development Board (CDB)

The Coconut Development Board was established in 1981, after Government of India
abolished the erstwhile Directorate of Coconut Development formed during 1966. The Board
has a mandate for integrated development of coconut industry in the country through
promoting production, processing, marketing and product diversification of coconut. The
functions of the Board are: adopting measures for the development of coconut industry;
recommending measures for improving marketing of coconut and its products; imparting
technical advice to those engaged in coconut cultivation and industry; provide financial and
other assistance for expansion of area improving productivity and product diversification;
compile statistics on coconut; undertake publicity and publication activities; encouraging
adoption of modern technologies for processing of coconut and its product. Recommending
measures for regulating imports and exports for coconut and its product and fixing grades,
specifications and standards for coconut and its products also fall under its ambit.

The Board has its headquarters at Kochi, Kerala, with three regional offices located at
Bangalore (Karnataka), Patna (Bihar) and Chennai (T.N.) and six state centres each at
Hyderabad (A.P.), Calcutta (West Bengal), Guwahati (Assam), Agartala (Tripura),
Bhubaneswar (Orissa) and Port Blair (A & N Island). In addition, nine Demonstration cum
Seed Production Farms have also been established in the states of Kerala, Karnataka,
Andhra Pradesh, Orissa, Assam, Bihar, Tripura and Madhya Pradesh. The Board has been
implementing various development programmes for the last 25 years. Efforts of the Board
have been rewarding in terms of increased production and productivity and also towards
diversification of products. The Board is now publishing Indian Coconut Journal in 5
languages and has established a good information system.

3.1.2 National Horticulture Board (NHB)

A National Horticulture Board was set up by the Government of India in 1984 as an
autonomous society under the Societies Registration Act 1860 with its Headquarters at
Gurgaon, Haryana with the mandate to promote integrated development of horticulture and
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to help in coordinating, stimulating and sustaining the production and post-harvest
management of fruits, vegetables and other horticultural crops. It has the following specific
mandates:

o Develop high quality horticultural farms in identified belts and make such areas
vibrant with horticultural activity which in turn will act as hub for developing
commercial horticulture

e To develop post-harvest management infrastructure
e To strengthen market information system and horticulture database

e To assist R&D programmes to develop products suited for specific varieties with
improved methods and horticulture technology

e To provide training and education to farmers and processing industry personnel for
improving agronomic practices and new technologies and

e To promote consumption of fruits/vegetables in fresh and processed form etc.

The Board has its headquarters at Gurgaon, Haryana, with its offices spread across 36
centres in the country.

3.1.3 Directorate of Arecanut and Spices Development (DASD)

The Government of India established the Directorate of Cocoa, Arecanut & Spices
Development at Calicut, Kerala with effect from 01.04.1966 as one of the subordinate offices
of the Ministry of Agriculture (Department of Agriculture & Cooperation). The Directorate has
the mandate to formulate appropriate development schemes on spices, medicinal &
aromatic plants and arecanut at the national level. These schemes are implemented through
State Governments, Agricultural Universities, ICAR Institutes as well as through Regional
Research Laboratories under CSIR but monitored by the Directorate. The Directorate also
collects compiles and publishes data on area, production, price trends, export and import of
arecanut and spices in addition to keeping liaison with research and development agencies
at the State and Central levels. Through the efforts of Directorate there has been
unprecedented increase in production and quality of these products. Directorate of Arecanut
and Spices Development, also publishes Indian Journal of Arecanut, Spices And Medicinal
Plants, Arecanut and Spices Database at regular interval for circulation among farmers,
extension workers, scientists, exporters, industrialists etc.

3.1.4 Directorate of Cashewnut and Cocoa Development (DCCD)

The Directorate of Cashewnut Development came into being with effect from 01.04.1966 at
Cochin as a subordinate office of the Union Ministry of Agriculture with primary objective of
development of cashewnut in the country. Development of cocoa was transferred to this
Directorate during 1998. The Directorate of Cashewnut and Cocoa Development is
responsible for formulation and coordination of schemes and programmes for development
of cashewnut & cocoa in the country. The Directorate maintains a close liaison with the state
Governments and other state level agencies in the course of development. It conducts
comprehensive studies on various aspects of cashewnut & cocoa development including
production, prices, marketing and other related problems. It has been instrumental in
dissemination of technical information and research findings of practical value through
publications. It has also helped in adoption of improved technology for production and supply
of quality planting material. The Directorate also publishes a quarterly journal “The Cashew
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3.1.5 National Committee on Plasticulture Applications in Horticulture
(NCPAH)

This Committee is responsible for horticulture development through plasticulture
intervention. While it was set up under the Ministry of Chemicals and Fertilizers, now it is
under this Ministry of Agriculture since 1993 and is attached with the Division of Horticulture.
NCPAH has 17 plasticulture development centers across the country working for
popularization of drip irrigation, green house cultivation, mulching etc. to achieve improved
production and productivity. The Union Minister of Agriculture is the Chairman of this
Committee and the Horticulture Commissioner is the Member Secretary. The objectives of
NCPAH are as follows:

* To prepare plans and recommend policy measures for accelerated adoption of
plasticulture applications.

¢ Organise research and development in the area of plasticulture.
e Assist in prescribing quality standards for plastics used in agriculture sector.

e Supervise and monitor performance of Precision Farming Development Centres
(PFDCs).

* Supervise and monitor development of plasticulture in the country.
3.1.6 National Bee Board (NBB)

With a view to accelerate the development of beekeeping in the country, the Ministry of
Agriculture constituted a Beekeeping Development Board (BDB) under the Chairmanship of
Secretary (A&C) in 1993. National Bee Board was constituted in July 2000 after abolishing
the Beekeeping Development Board, with its office located in Gurgaon. The Board is headed
by Secretary (Agriculture & Cooperation) while the Horticulture Commissioner is the member
Secretary to the Board. The major objectives of the Board are as follows:

e Strengthening the quality control system

e Coordination and convergence of the programmes and facilities of various state
departments, such as agriculture, horticulture, forest, KVIB industries etc.

* Research and development efforts

e Training and awareness

3.1.7 Externally Aided Projects

Support to horticulture development is also being provided through externally aided projects
in critical areas. Projects on olive, propagation of walnuts, Green house technology in flower
production, Banana production for small scale farmers and apple production improvement
are some of the projects which have been implemented. The projects on litchi and saffron
are in the process of finalization.

In addition to the Ministry of Agriculture, the Ministry of Commerce has been promoting
research, development and export of cardamom, tea, coffee, and rubber through the
Commaodity Boards set up for the purpose namely, Spices Board, Tea Board, Coffee Board
and Rubber Board respectively. Also, an Agriculture Produce Export Development Authority
(APEDA) has been set up under this Ministry for promoting export of horticultural
commodities both fresh as well as value added products. Indirect organizational support for
horticulture development is also being provided by two agencies in the Ministry of Agriculture
namely National Cooperative Development Corporation (NCDC) and National Agricultural
Cooperative Marketing Federation (NAFED) with their headquarters in Delhi.
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3.2 BUDGETARY ALLOCATION

Horticulture development was at very low ebb till the third Five-Year Plan and received
meager attention even thereafter. However, the plan investment in horticulture development
increased significantly from the VIII Five Year Plan onwards and resulted in considerable
strengthening of the horticultural development programmes in the country.

Starting with a meager financial allocation of Rs. 2.05 crores for horticulture development in
IV Plan, the Plan allocation rose to Rs.7.62 crores in V, Rs. 14.64 crores in VI, Rs. 25.0
crores in VII, Rs. 1000.00 crores in VIII (utilization Rs.7890 million) and Rs.1453.06 crores in
IX Plan (Fig.3.1). The allocation for horticulture increased many folds during the X Plan with
the launching of Technology Mission for Integrated Development of Horticulture in North
East Region, National Horticulture Mission, Microirrigation Programme and National Bamboo

Mission.
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Fig. 3.1 Plan allocation for horticulture development in India

Total budgetary allocation for the development of horticulture and plantation sector in the
country during X Plan period was Rs. 5,650 crores. The allocation for the horticulture
development during X Plan period was stepped up to Rs. 4,472 crores, which was merely
three times the allocation of Rs. 1,453 crores during IX Plan. In addition Rs. 1,178 crores
was allocated to the commodity Boards of the Ministry of Commerce dealing with Tea,
Coffee, Rubber and Spices. At present the horticulture crops programmes form around 30
per cent of the total outlay for agriculture development of the Department of Agriculture &
Cooperation. The details of allocations and expenditure under different schemes during the
X Plan are given in Table 3.1.

Table 3.1. Financial profile of horticulture schemes during X Plan
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(Rupees in crores)

S. No. Scheme/ Programme BE RE Expenditure
(Provisional) (Provisional)

Ministry of Agriculture

i. Technology Mission on Horticulture 829.62 875.41 849.51
Development for the North Eastern
Region
ii. Coconut Development Board Including 160.00 157.88 150.39
Technology Mission
iii.  Hilly/Tribal Areas Development** 50.50 81.00 30.00
iv. National Horticulture Board 471.65 361.80 391.30
v. Hi-Tech Horticulture & Precision 33.50 0.50 0.00
Farming*
vi. Technology Intervention for Sustainable 28.50
Development of Horticulture**
vii. Human Resources Development* 3.00 2.70 1.97
i.  National Horticulture Mission 1,680.00 1,630.00 1,630.00
ii.  Micro Irrigation 930.00 800.49 800.49
iii. CIH, Mediziphema 5.60 3.30 3.30
iv. National Mission on Bamboo Technology 280.00 90.00 90.00
& Trade Development
Sub Total 4,472.37 4,012.08 3,946.96
Ministry of Commerce
i. Coffee Board 300.00 221.22
ii. Rubber Board 415.00 447.70
iii. Tea Board 463.00 462.98
Sub Total 1,178.00 1,131.90
Grand Total 5,650.37 5,078.86

**: Discontinued; * Merged with NHM & Microirrigation

Increase in budgetary allocation of horticulture development programme from IV to X Plan
was more than 5800 times. Focused attention to horticultural research and development has
paid dividend by way of increased production and productivity and enhanced exports. Large
areas have been brought under improved cultivars of different crops with improved
technologies resulting in considerable increase in production of quality planting material and
seeds. A large number of farmers have been trained in innovative technologies like drip
irrigation, green house cultivation, micro propagation etc.

3.3 PROGRAMMES AND PROGRESS

The activities carried out under different schemes during the X Plan are reviewed in this
chapter:

3.3.1 Technology Mission for Integrated Development of Horticulture in
North East Region & Himalayan States

The Technology Mission was launched during the financial year 2001-02 to achieve overall

development of horticulture in 8 states to harness the potential that exists in the North East

region. The scheme was further extended to three other hilly States namely Jammu &

Kashmir, Himachal Pradesh and Uttaranchal during 2003-04.

3.3.1.1 Objectives
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The broad objectives of the Technology Mission for Integrated Development of Horticulture
in North East Region and Himalayan States are:

o Establish convergence and synergy among numerous ongoing governmental
programmes.

e Achieve horizontal and vertical integration of these programmes.

o Ensure adequate, appropriate, timely and concurrent attention to all the links in the
production, post harvest and consumption chain.

¢ Maximize economic, ecological and social benefits from the existing investment and
infrastructure created for horticulture development.

e Promote ecologically sustainable intensification, economically desirable
diversification and skilled employment.

e Generate value addition; promote the development and dissemination of eco-
technologies.

3.3.1.2 Programmes

The potential for increasing the production and productivity of these crops is phenomenal.
However, because of predominance of poor tribal farmers who have been depending on
Jhum cultivation, lack of infrastructural facilities, less awareness about technology the
productivity of crops in the region is extremely low. Therefore to achieve the goal and
mandate of mission, programmes have been formulated under different Mini Missions.

i. Mini Mission-I : The first and foremost activity in the technology mission for the integrated
development of horticulture in the NE region is the identification, development,
standardization and adaptation of improved production technology such as high yielding
varieties / hybrids, organic farming, high production technology which are appropriate to the
specific agro-climatic conditions of this region.

ii. Mini Mission-ll : This mini mission primarily aims at increasing the quantum of
production and productivity of the horticulture produce in the region. This will be achieved by
integrating the various factors and processes responsible for increasing the production and
productivity. The major activities in this Mini Mission would be production and supply of
guality planting material at reasonable cost to the farmers; utilization of maximum land
resources (area expansion); watershed management; dissemination of appropriate
production techniques to the farmers; product diversification through training;
demonstrations and distribution of requisite information material; efficient utilization of
human resources in the region (both men and women); promotion and popularization of
integrated pest management; use of bio-fertilizers and mechanization.

iii. Mini Mission-lll : This Mini Mission aims to create infrastructural facilities for post
harvest management, marketing and export. For this purpose existing schemes of the NHB,
DMI, NCDC, APEDA, NAFED etc either with the existing outlays or with enhanced outlays
will be implemented. Considering the gap new components have been proposed in
marketing.

iv. Mini-Mission-IV : This mini-mission will be implemented by Department of Food
Processing Industries and will address all the issues of processing and marketing of
processed products. The detailed pattern of assistance and cost norms is given in
Annexure- 3.1.

3.3.1.3 Budgetary allocation
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Against an outlay of Rs. 850 crores, an expenditure of Rs. 731 crores (86%) has been
incurred during the X Plan period (till November, 2006).

3.3.1.4 Achievements

Major achievements of the Mission during the plan period are:

i. Area and production: Bringing additional area of 1,17,872 ha and 25,373 ha under
various horticulture crops in 8 NE and three Himalayan states respectively. In North East
region, the additional area of 54,973 ha was brought under different fruits, 20,979 ha under
vegetables, 26,950 ha under spices, 4,039 ha under flowers, 5,252 ha under plantation
crops, 1,652 ha under medicinal plants and 4,027 ha under aromatic plants. Whereas in
Himalayan he States area expansion under fruits was 18,925 ha, 4,658 ha under
vegetables, 587 ha under flowers, 898 ha under spices, 170 ha and 135 ha under medicinal
& aromatic plants respectively. State-wise area expansion under various crops is given in 3.
2.

Table 3.2 State-wise and crop-wise expansion of area in north east and Himalayan

states (ha)

NE States Fruits Veg. Spices Flowers Plantation Medicinal Aromatic Total
Arunachal 9987.0 2460.0 5650.0 410.0 0.0 550.0 2307.0 21364.0
Pradesh

Assam 5515.0 1391.0 2404.0 281.0 1594.0 100.0 100.0 11385.0
Manipur 6456.0 2186.0 2468.0 348.0 170.0 90.0 135.0 11853.0
Meghalaya 4672.0 2042.0 1925.0 99.0 905.0 190.0 123.0 9956.0
Mizoram 10994.0 3427.0 2111.0 1272.0 670.0 115.0 334.0 18923.0
Nagaland 7891.0 2550.0 3102.0 507.0 1025.0 579.0 1009.0 16663.0
Sikkim 3730.0 4225.0 7533.0 994.0 0.0 10.0 10.0 16502.0
Tripura 5728.0 2698.0 1757.0 128.0 888.0 18.0 9.0 11226.0
Sub-Total 54973.0 20979.0 26950.0 4039.0 5252.0 1652.0 4027.0 117872.0
Himalayan States

Jammu & 7570.0 813.0 76.0 14.0 0.0 - 33.0 8506.0
Kashmir

Himachal 5628.0 2033.0 301.0 230.0 0.0 130.0 92.0 8414.0
Pradesh

Uttaranchal 5727.0 1812.0 521.0 343.0 0.0 40.0 10.0 8453.0
Sub-Total 18925.0 4658.0 898.0 587.0 0.0 170.0 135.0 25373.0
Grand Total 73898.0 25637.0 27848.0 4626.0 5252.0 1822.0 4162.0 143245.0

ii. Planting material: To enhance production and productivity of horticultural crops
emphasis was laid on availability of quality planting material. During the Plan period 553
nurseries were established. Of which 355 nurseries were established in North Eastern
States and rest in Himalayan States.

iii. Focus crops: Potential ‘Production Zones’ in each state were identified in a cluster
approach based on soil and agro climatic conditions. Focus fruits were identified and
promoted in the identified zones. These are passion fruits, strawberry, kiwi fruit, pineapple
and banana. Besides, off season vegetables production was promoted. Other focus crops
are cut flowers, orchids, ginger, turmeric, bird’s eye chilli and shiitake mushroom.

iv. Infrastructure/technologies: Emphasis was also laid on adoption of improved
technologies. During the X Plan infrastructure facilities such as nurseries, tissue culture
units, community water tanks, tube wells, drip irrigation, green houses, model floriculture
centers, mushroom units, vermi-compost units etc. were created in the region which has
helped in production & supply of quality planting material and also improving in production
and productivity of horticulture crops in the region. Details of infrastructure created in the
North East and Himalayan States are given in Table 3.3.

Table 3.3. Infrastructure facilities created in north east and Himalayan states
Programmes NE HS Total
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Production of Quality Planting Material

Establishment of Nurseries (Nos.) 355 198 553
Creation of Water resources

Community Tanks (Nos.) 3,637 1,031 4,668
Tube Wells (Nos.) 2,128 1,089 3,217
Drip irrigation (ha) 3,284 1,148 4,432
Mulching (ha) 1,493 19 1,512

Facilities for Improved Management practices
Protected Cultivation

Green Houses (500Sg.M)(No.) 1,611 90 1,701
Green houses (100Sg.m) (No.) 7,453 1,093 8,546
Model Floriculture Centres (No.) 11 2 13
IPM/INM

IPM (ha) 2,766 1,170 3,936
Disease forecasting units (No.) 19 3 22
Biological labs (No.) 2 1 3
Leaf analysis labs (No.) 10 5 15
Plant health Clinics (No.) 11 9 20
Organic farming

Organic farming (ha) 5,559 268 5,827
Earthworm units (Nos.) 4,056 628 4,684
Infrastructure for training

Gardener training centers (No.) 51 4 55
Supervisory training centers (No.) 21 1 22

v. Marketing: Marketing of horticultural produce, a key issue has been successfully
addressed during the period. Several markets like whole sale markets, rural primary
markets, apni mandies and grading labs were established in different states as per in details
given in Table 3.4.

Table 3.4 List of markets established in north east and Himalayan states

Programmes Whole Sale Rural Primary Apni Grading
Market Market Mandies Lab.
North Eastern States
Assam 2 25 - 7
Arunachal Pradesh 6 24 2
Mizoram 10 87 - 2
Nagaland 8 82 43 -
Sikkim 1 14 - 3
Manipur - - - -
Meghalaya 2 11 - 2
Tripura - - - -
Sub-Total 29 243 43 16
Himalayan State
J&K 15 - - -
Himachal Pradesh - - - -
Uttaranchal - - -- 2
Sub-Total 15 - - 2
Grand Total 44 243 43 18

vi. Post Harvest Management: During the plan period emphasis was laid on creation/
expansion of cold storage structures for horticultural produce in the state covered
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under the project as per details given in Table 3.5.

Table 3.5 State-wise projects sanctioned for construction/ expansion/modernization
of cold storage

State Number of Projects Subsidy released
(Rs. in lakhs)
Assam 6 360
Tripura 1 60
Nagaland 1 60
Total 8 480

vii. Processing: During the period 11 processing units were established in North East and
Himalayan States with an amount of Rs. 7.41 crores as per details given in Table 3.6.

Table 3.6 List of processing units established and upgraded in north east and
Himalayan states

Sl. Processing Units Amount released
No. (Rs. In lakhs)

North Eastern State
i. Setting up of Spice Oil and Oleoresin Unit at Byrnihat,

Meghalaya by J.G. Spices Ltd 75.00
ii. Setting up of Ginger Processing Unit at Byrnihat, Meghalaya 50.00
iii. Setting up of Fruit and Vegetable Processing Unit, 16.69
Meghalaya by Mansan Fruit Products
iv. Upgradation of Fruit Juice Center Plant Chhingchhip, 100.00
Mizoram MIFCO, Aizwal
V. Upgradation of Food Processing Plant at Sairang, Mizoram 60.50

MIFCO, Aizwal. (Mizoram Food & Allied Industries
Corporation Ltd.)
Vi. Setting up of Fruit and Vegetable Processing Unit, Wangoi,

Manipur by Voluntary Service Center 33.22
Vii. Setting up of Ginger Processing Unit, Imphal- East District,
Manipur, by United Development Agency 16.12
viii.  Post harvest Infrastructure and cold chain for fruit
processing- Community Development Society, Imphal 39.00
iX. Good Samaritan Social Service Association, Punanamei, 256.25
Mao, Senapati
X. Promotional activities (NERAMAC) 1.76
Sub-Total 648.55
Himalayan State
i. M/s. Aromatrix, Himachal Pradesh 78.78
ii. Shiva Foods Industries-Nainital, Uttaranchal 4.85
iii. JMHPMC (PM’s recon. Plan for J&K)- DPR preparation 9.70S
Sub-Total 93.33
Grand Total 741.87

3.3.1.5 State-wise achievements of TMNE

i) Arunachal Pradesh

¢ The commercial cultivation of kiwi, apple, walnut, potatoes and off-season vegetables
is in progress.

e Citrus, banana, pineapple, large cardamom, black pepper, citronella, patchouli and
walnut identified as focus crops in clusters.
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Overall increase of 29.63% of area under above crops over the pre Mission period
(fruits 19.54% and vegetables is 117.14%).

Large scale cultivation of kiwi fruit of better quality.

Hybrid off-season tomatoes and potatoes from Rupa in West Kameng District being
exported to plains bringing good returns to the farmers.

Commercial cultivation of medicinal and aromatic plants such as patchouli and
citronella.

Infrastructure facilities like small and big nurseries established for supply of quality
planting material. Green houses and many poly houses in the farmers field
established.

An amount of Rs.62.711 crores released, of which Rs.59.93 crores for production and
productivity related programmes under Mini Mission-II.

ii) Assam

i)

Area and production of fruits in Assam is 1,10,800 ha and 13,35,100 metric tonnes,
while the area and production of vegetables is 2,37,400 ha and 29,35,200 metric
tonnes respectively.

An additional area of 11,385 ha. was covered under different horticulture crops
(Table 3.5) since inception of technology mission in the state.

Assam has made good progress in cultivation of vegetables and flowers.

Banana, ginger, oranges, black pepper, vegetables, Assam lemon are the focus
crops identified in clusters. Commercial cultivation of banana, orange, patchouli and
ginger established.

Overall increase of 2.58 % of area under focused horticulture crops over pre Mission
period. (fruit 5.15% and vegetables is 0.58%).

Community tanks constructed under the scheme are being used for irrigation of off-
season vegetable crops.

State in the process of entering into MOU with M/s Zopar Exports for commercial
cultivation of anthurium and orchids.

Established 2 wholesale markets, 25 rural primary markets and 7 state grading
laboratories.

An amount of Rs. 58.963 crores released, of which Rs.52.74 crore for production and
productivity related programmes

Manipur

Major vegetables include mainly cauliflower, cabbage, tomato, peas, radish, carrot,
French beans, okra. Off-season cultivation of promising crops started in Mao area
under Senapati District. Major achievements of the programme are:

An additional area of 11853 ha. was covered under different horticulture crops (table
3.5).

An overall increase of 34.28% in area under focused horticulture crops over pre
Mission period, increase in under fruits 26.13% while vegetables is 22.54%.

Fruits namely banana, passion fruit, orange/lime cashew besides vegetables crops
like cabbage, garden pea, tomato, capsicum, potato, ginger, turmeric, chillies/bird’s
eye chillies the focus crops in identified clusters.

Commercial cultivation of “Shitake” Mushroom by Integrated Shitaki Mushroom
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Producing and Processing Society, Senapati district a successful venture in the
state. About 180 self help groups mainly, women engaged in production of Shitake
Mushroom in this district.

Off-season cultivation of vegetables like tomato, cucumber and melon being
cultivated under protected conditions (green-house) in the valleys. Large cardamom
established as potential crop of the state.

Crops e.g. olive, aonla, ber, pummelo, strawberry and kiwi fruit introduced in the Mao
and Ukhrul areas. Launching of passion fruit farming in Senapati District.

A passion fruit processing unit established by M/s Exotic Juices Ltd., at Punanmei,
Senapati district with a capacity to process around 8,500 MT of passion fruits per
annum. Started commercial processing of passion. So far 7MT of passion fruit
concentrate produced by processing 150MT of fruits.

An amount of Rs. 48.855 crores were released, of which Rs.45.96 crore for
production and productivity related programmes.

iv) Meghalaya

Area and production of horticulture crop in Meghalaya- fruits 24,000 ha and 1,86,900
metric tonnes, vegetables 35,700 ha and 83,900 metric tonnes respectively.

An additional area of 9956 ha. was covered under different horticulture crops (fruits-
4672 ha., plantation crops- 905 ha, vegetables- 2042 ha., spices- 1925 ha., flowers-
1272 ha., Medicinal and plants- 190 ha, aromatic plants- 123 ha.).

An overall increase of 13.94% of area under focused horticulture crops with fruit
19.38% and vegetables is 5.41%.

Pineapple, banana, orange, plum, peach and strawberry under fruits, cabbage,
tomato, carrot, sweet potato and tapioca under vegetables, ginger, turmeric and
black pepper under spices, cashewnut and arecanut under plantation crops,
carnations, bird of paradise and gerbera under flowers are focus crops grown in
clusters.

Commercial cultivation of strawberry and its marketing strategy one of the success
stories in the state.

Produces large quantities of potatoes and off-season vegetables. Steady progress in
production of flowers. Community tanks constructed under the scheme proving
beneficial for cultivation of off-season vegetables.

Establishment of 253 vermi compost units for promotion of organic farming.

Supports 1255 women’s self help groups in horticultural activities, especially
floriculture.

Development of 2 wholesale markets and 11 rural primary markets with an
assistance of Rs.95.25 lakhs.

State has negotiated with M/s Dabur and M/s Priya Gold for promotion of processing
of horticultural products.

Breakup of the total fund utilized among different components are area expansion -
28.19%, production of planting materials - 10.2%, on farm water management -
10.33%, creation of water sources - 8.89%, organic farming - 4.9%, centre for
excellence - 5.53%, agricultural mechanization - 5.57% and other activities -26.34%.

An amount of Rs.55.50 crores released, of which Rs.53.47 crores for production and
productivity related programmes under Mini Mission-II.

Mizoram
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Area and production of horticultural crops- fruits 19,000 ha and 63,400 metric tonnes
and vegetables 6,800 ha and 44,100 metric tonnes respectively. Production of
vegetable crops increased considerably with the help of improved technologies and
irrigation facilities created through community tanks, particularly for cultivation of off-
season vegetables. Large number of farmers particularly women involved in
commercial cultivation of anthurium flowers under poly houses.

An additional area of 18,923 ha covered under different horticulture crops (fruits-
10,994 ha, vegetables- 3,422 ha, spices- 2,111 ha, flowers- 1,272 ha, plantation
crops- 670 ha, Medicinal and aromatic plants- 334 ha and 115 ha.).

An overall increase of 70.6% of area under focused horticulture crops. (61.07%
under fruits and 43.37% under vegetables).

Commercial cultivation of fruits, namely passion fruits, papaya, grape, banana and
mandarin oranges in identified clusters.

Large scale cultivation of vegetables namely chow-chow and cabbage.

Commercial cultivation of anthurium in identified clusters including contract farming
arrangements.

Development of 10 wholesale markets, 87 rural primary markets and 2 state grading
laboratories with an assistance of Rs.878.75 lakhs.

Upgradation of 2 processing units with an assistance of Rs.50.00 lakhs.

An amount of Rs.72.752 crores released, of which Rs.62.99 crore for production and
productivity related programmes under Mini Mission-II.

vi) Nagaland

Area and production of fruits in Nagaland 25,000 ha and 3,02,000 metric tonnes and
vegetables is 26,300 ha and 2,86,000 metric tonnes respectively.

An additional area of 16,663 ha. covered under different horticulture crops (fruits-
7,891 ha., vegetables- 2,550 ha., spices- 3,102 ha., plantation crops- 1,025 ha.,
flowers- 507 ha., medicinal plants- 579 ha., and aromatic plants- 1009 ha.).

Overall increase of 32.09% of area under focused horticulture crops. The increase in
area under fruit being 31.94% and vegetables being 9.47%.

Commercial cultivation of passion fruit, pineapple, orange and large cardamom taken
up particularly in Jhum areas.

Citrus, pineapple, passion fruit and banana focus crops identified in clusters.

Large scale promotion of dry flower production involving group of women
entrepreneurs.

Development of 8 wholesale markets, 43 apni mandies, 82 rural primary markets with
an assistance of Rs.816.25 lakhs.

An amount of Rs. 68.013 crores released, of which Rs.59.54 crore for production and
productivity related programmes under Mini Mission-Il.

vii) Sikkim

Area and production of fruits in Sikkim is 12,300 ha and 10,300 MT and vegetables is
14,200 ha and 60,000 MT respectively. Significant increase in vegetable production
has resulted in reducing the inflow from outside the state and increasing outflow of
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viii)

off-season vegetables. Off-season vegetable cultivation of cabbage, cauliflower,
peas, beans and broccoli has picked up. Flower exports from state to other state
started. Joint ventures for export of orchids and commercial cultivation of Gerbera
flowers established.

An additional area of 11,226 ha covered under different horticulture crops (fruits-
3,730 ha, vegetables- 4,225 ha, spices- 7,533 ha, flowers- 994 ha., medicinal plants-
10 ha and aromatic plants- 10 ha).

Overall increase of 71.84% of area under focused horticulture crops (fruits 39.68%
and vegetables 31.29%).

Increase in area under fruits (39%), vegetables (70%), spices (113%) and flowers
(100%).

Commercial cultivation of passion fruit, khasi mandarin, large cardamom, cabbage,
tomato and flowers like orchids, gerbera and carnations in identified clusters.

Two joint venture floriculture projects, one for cymbidium orchids with M/s Natural
Synergies, Chennai and another for carnation, lilium and anthurium with M/s
Florence Flora, Bangalore set up. Floriculture unit of Mazitar produced 80,000 cut
flowers of carnations and marketed in domestic market.

Large scale production of tissue cultured plantlets of cymbidium orchids.
Establishment of nurseries for large scale production of large cardamom.

Large scale promotion of organic farming by development of 140 vermi-compost
units and adoption of organic farming in 1,200 ha.

Development of one wholesale market, 14 apni mandi/ rural primary markets and 3
state grading laboratories with an assistance of Rs.85.00 lakhs.

Establishment of 6 outlets for sale of flowers in Gangtok.

An amount of Rs.55.23 crores released, of which Rs.54.22 crore for production and
productivity related.

Tripura

Area and production of fruits in Tripura 28,300 ha and 4,52,100 metric tonnes while
area and production of vegetables is 31,300 ha and 3,53,200 metric tonnes
respectively.

An additional area of 11,226 ha. covered under different horticulture crops (fruits-
5,728 ha., vegetables- 2,698 ha., spices- 1,757 ha., flowers- 128 ha., plantation
crops- 705 ha., medicinal plants- 76 ha and aromatic plants- 9 ha.) since inception of
technology mission in the state.

Overall increase of 15.56% of area under focused horticulture crops. Increase under
fruits being 19.82% and vegetables being 8.48%.

Banana, pineapple, mango, cashewnut, ginger, cabbage are the focus crops.

Good impact in growing of vegetables, which are now easily and economically
available to consumers. Potato production using True Potato Seed (TPS) picked up.
The state created irrigation source for off-season cultivation of vegetables.

One fruit processing unit namely M/s Pijush Agro Tech. Pvt. Ltd. established.
Entrepreneurs invited for establishment of cashew processing units in cashew
producing zone.

An amount of Rs.48.09 crores released for production and productivity related
programmes.
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iX) Jammu & Kashmir

xi)

An additional area of 8,506 ha. covered under different horticulture crops (fruits-
7,570 ha., vegetables- 813 ha., spices- 76 ha. and flowers- 14 ha). Focuss crops of
the State are temperate fruits, nuts, cut flowers and saffron.

Overall increase of about 29.63% of area under focused horticulture crops increase
in area under fruit being 19.54% while vegetables being 117.14%.

Large scale cultivation of apple in clusters.
Establishment of nurseries for production of apple and walnut grafts.
Commercial cultivation of flowers such as gladiolus, marigold.

362 low cost green houses established for promotion of protected cultivation of off
season vegetables and flowers.

Programmes under the mission helped in generating 6,608 employment opportunities
in horticulture.

An amount of Rs.43.76 crores released, of which Rs.34.33 crore for production and
productivity related programmes while Rs.5.73 crore for rehabilitation of apple
gardens under PM’s reconstruction plan.

Himachal Pradesh

An additional area of 8,414 ha. covered under different horticulture crops (fruits-
5,628 ha., vegetables- 2,033 ha., spices- 301 ha., flowers- 230 ha. medicinal plants-
130 ha. and aromatic plants- 92 ha.).

Increase of 111% in coverage of poly houses for production of flowers such as
carnations, orchids etc.

An overall increase of about 29.63% of area under focused horticulture crops (fruit
19.54% and vegetables 117.14%).

State is promoting private sector in PHM and processing activities. The projects in
pipe line include:

Cool chain project by M/s Adani Agri-fresh Ltd., Ahemdabad.
Packaging unit at Baddi, Solan district, Himachal Pradesh by M/s Wimplast Ltd.,

Two fruit based wineries, one each in Shimla and Kullu district by M/s Champagne
Indage, Mumbai and apple pulp and concentrate unit by M/s Devabhumi Cold Chain
Pvt. Ltd., New Delhi.

An amount of Rs.36.724 crores released, of which Rs.30.50 crore for production and
productivity related programmes.

Uttaranchal

An additional area of 8453 ha. covered under different horticulture crops (fruits- 5727
ha., vegetables- 1812 ha., spices- 512 ha., flowers- 343 ha., medicinal and aromatic
plants- 10 ha.).

Overall increase of about 29.63% in area under focused horticulture crops. (fruit
19.54% and vegetables is 117.14%).

Mango, apple, off season vegetables, especially cabbage, cauli-flower, tomato and
capsicum major crops covered under the Mission.

An amount of Rs.32.805 crores released, of which Rs.26.40 crore for production and
productivity related programmes.
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3.3.1.6 Constraints

The major constraints in the mission programmes are as follows:

i) Administrative: Inadequate manpower support at the district level.

ii) Infrastructural: Hilly terrain, inadequate communication, less number of industries and
poor road connectivity in the region.

i) Technical: Inadequate technologies tailor made for terrace gardening, a typical feature of
North Eastern region

iv) Financial

Release of assistance for non perennial crops are released in three installments,
instead of one installment, is a major limiting factor.

Current level of assistance inadequate for all crops, post harvest and market
infrastructure programmes; No provision of financial assistance for encouraging high
density planting and no provision for financial assistance for purchase of appropriate
tools & equipment for large scale rejuvenation.

3.3.1.7 Suggestions and future thrusts

i) Administrative

Department of Agriculture & Cooperation (DAC) may constitute an Evaluation
Committee to ensure application of appropriate technologies, use of appropriate
material and maintain proper supervision and continuity in the execution of different
components.

Each state should set up a monitoring team comprising representatives of
ICAR/SAU/SHG/ Implementing agencies in the state for on-the-spot verification of
the actual status of implementation in the field and for further advice to the state
government and also the DAC for improving outcome.

Field functionaries in the departments of horticulture to maintain a proper record of
the beneficiaries, status of crop, yield per unit area, returns obtained etc., which are
essential for analyzing impact of technology and investments.

To identify a single nodal agency in the centre and state for implementation of all the
programmes involved in development of horticulture starting from production, post
harvest management, market and processing, to ensure effective implementation of
programmes and effective monitoring.

At Grass root level institutions like Village Development Council/Panchayat, SDA to
be actively involved in implementation of the programmes.

ii) Infrastructural

Develop at least two-three common infrastructural facilities in each state for
functional post harvest management activities with 100% assistance on sharing basis
between Centre and state in the ratio of 90:10 and to hand over these infrastructure
to Village Development Agencies/SDAs/Entrepreneurs to run the facilities with
minimum profit basis, on the pattern of Food parks /IT parks.

In each state at least 10 to 20 villages to be developed into model villages integrating
all the components of different ministries, by an identified agency in the concerned
states.

Establishment of at least one terminal market including all the post harvest
infrastructure.

Development of one IT centre in each Block for marketing information on various
produce, with connectivity to other country/state and outside markets.
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iii) Technical

Crops and the varieties identified for promotion in each zone after full consultation of
ICAR Research Complex for NE, Barapani, Assam Agriculture University, Jorhat and
Central Agriculture University, Imphal.

Projection of year wise area to be expanded, requirements of seed/planting material
of each crop and each variety, source of seed/planting material, inputs required,
irrigation sources to be developed, extent of area to be covered under
surface/drip/sprinkler irrigation systems etc.

Estimate production of each crop to help in planning for marketing and processing
infrastructure required.

Exposure visits to other countries for enhancement of skills.

Introduce desired crop varieties and technologies through import of planting material
and technology.

iv) Financial and policy

There is urgent need to revise cost norms for all the crops, green houses and shade
nets, Microirrigation, post harvest management and market infrastructure.

Need for releasing assistance in one installment for all non perennial crops.

Need to provide financial assistance for high density orchards, purchasing
appropriate tools and equipments for rejuvenation.

Provision of assistance for seed production of vegetable crops including support for
infrastructure for seed germination, cleaning, grading etc., trellis and other supports
for crops like passion fruit and grape, fencing for all the perennial crops, erecting
ropeways, lifting water to the site of production, demonstration of drip irrigation and
hi-tech horticulture, setting up primary processing units and CA storage should be
brought to provide accessibility to clusters, exposure visit to foreign countries,
generate promotion through media, printing etc, organizing International Seminar,
innovative schemes

Need for providing one Horticulture graduate in each NHM block.
Structure at District level need to be made more functional

Activate National and regional level agencies like NAFED, NCDC, NDDB, SFAC,
NERAMC, etc to promote marketing activities.

Need to develop and promote entrepreneurship by
providing financial assistance at consessional rates
3 year tariff subsidy for domestic and international trade

Provision for transport subsidy for identified crops like passion fruit, orange, flowers
etc. so that these commodities withstand competition in domestic as well export
markets.

Development of long term ‘Strategic Plan’ for the development of horticulture by each
state, covering a period of at least 10 years identifying specific areas for focus crops
in each district and response of farmers.

Adequate support for credit, insurance and risk management.

3.3.1.8 Conclusions

Technology Mission for Integrated Development of Horticulture in North East and Himalayan
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States, has largely succeeded in its objective to harness the potential of horticulture in the
region. The programme, therefore, needs to be consolidated and strengthened so as to
bring prosperity in these States and to bring them at par with other developed States of the
country. The region is strategically located and touches boundary with many countries.
Therefore due emphasis should be made to target the markets of neighboring countries and
also to tap markets in the ASEAN countries. This programme therefore needs to be
continued during Xl Plan period after incorporating suggestions given in the report.

3.3.2 National Horticulture Mission (NHM)

This was a major initiative taken up during the X Plan, when a National Horticulture Mission
was launched during the year 2005. The Mission envisages an end-to-end approach in
covering production, post harvest management and marketing to assure appropriate returns
to growers/producers; enhance acreage, coverage, and productivity in potential
belts/clusters; adopt a coordinated approach and promote partnership, convergence and
synergy among R&D, processing and marketing agencies in public as well as private
sectors, at all levels; promote, where appropriate, National Dairy Development Board
(NDDB) model of cooperatives to ensure support and adequate returns to farmers, facilitate
capacity-building and Human Resource Development.

3.3.2.1 Objectives

The broad objectives of the Mission are follows:

e To provide holistic growth in horticulture through research, technology promotion,
extension, processing and marketing.

e To enhance the horticulture production to the level of 300 million metric tonnes by
2011-12.

e To establish convergence and synergy among various on-going and planned
programmes in the field of horticulture development.

e To promote the development and dissemination of technologies by blending
traditional wisdom and frontier knowledge.

3.3.2.2 Programmes

NHM envisages doubling of horticulture production with following interventions:
e Production & Productivity
e Post harvest management and marketing

e Processing

Details of programmes and cost norms are given in Annexure-3.2.

3.3.2.3 Budgetary allocation

Against an outlay of Rs. 1630.0 crores an expenditure of Rs. 790.51 crores has been
incurred. The expenditure under the scheme till November 2006 has been of the order of
48.49 per cent of the approved outlay during X Plan period.

3.3.2.4 Achievements

National Horticulture Mission is mandated for horticulture development in all States & Union
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Territories excluding 11 States in the North East, HP, J&K & Uttaranchal. The programme is
being implemented in 259 districts of 18 States. The Mission was launched during May 2005
and therefore it will be too early to expect significant physical achievements. However,
salient features of the action plans during 2005-06 and 2006-07 are listed in Table —3.7.
Detailed state wise physical and financial achievements are given in Table 3.8 & 3.9. Other
activities that have been undertaken during the period are as follows:

e Three Chief Consultants appointed under the Technical Support Group. One
Consultant has been engaged under Advisory Support Group (ASG) specially in the
area of mango.

e Training programmes organised for the officers and SHM on organic farming and
rejuvenation of senile orchards.

o Review of progress through review meetings and field visits by the officers of
Department of Agriculture & Cooperation.

e Joint Inspection Team constituted including representative of State Agriculture
Universities / ICAR, Precision Farming Development Centres, Directorate of Cashew
and Coca Development and Directorate of Arecanut and Spices Development and
concerned States to make intensive field visits to various States in the month of
September/October, 2006.

3.3.2.5 Constraints

National Horticulture Mission was launched during May 2005 and therefore, It is too early to
comment on constraints in the programmes. However, the following issues need to be
addressed for successful implementation of the Mission programmes:

i) Administrative

o Dist. Collectors are extremely busy officers to do justice to this responsibility as
District level Mission In charge.

ii) Technical
e Inadequate standards for planting material and root stock

e Inadequate raw material for enabling full utilization and value addition capacity of
horticultural produce.

e Technical guidelines for uniform implementation of different components not
available with field staff.

Table 3.7 Salient features of the action plans during 2005-06 and 2006-07

Activity during 2005-06 Achievement during 2005-06 Targeted Activity
during 2006-07

259 Districts out of 462 259 Districts out of 462 were Programme was

were covered for covered for identified crops. extended in 32 more

identified crops having districts covering total

comparative advantage 291 districts in the

adopting cluster country.

approach.
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Setting up of 440 129 nurseries established in Setting up of 1250

nurseries in public & public & private sector. nurseries in public &
private sector. private sector.
2.04 lakh hectares of 0.80 lakh hectares of new areas 4.09 lakh hectares of
new areas to be brought  brought under horticulture and new areas to be brought
under horticulture and 0.07 lakh ha of senile plantations under horticulture and
rejuvenation of 0.63 lakh  rejuvenated. rejuvenation of 0.54 lakh
ha of senile plantations. ha of senile plantations.
Organic Farming in Organic Farming in 0.52
0.185 lakh ha. 0.04 lakh ha lakh ha.
Protected cultivation in 0.004 lakh area under protected Protected cultivation in
0.031 lakh ha. cultivation 0.14 lakh ha.
IPM in 0.683 lakh ha. 0.03 lakh under IPM IPM in 1.44 lakh ha.

iii) Financial

Inadequate financial assistance not available for high density plantations and for
cultivation of high capital crops like grape, banana, strawberry, medicinal & aromatic
plants.

Assistance for non perennial crops being released in two installment instead of one.

No provision of assistance for purchase of electric/ battery driven tools & equipment
for large scale rejuvenation.

Assistance for non perennial crops to be released in two installment instead of one.

No provision of assistance for purchase of appropriate tools & equipment for large
scale rejuvenation is necessary.

Poor off take of post harvest management and market infrastructure owing to
provision of low financial assistance.

3.3.2.6 Suggestions/ future thrusts

i) Administrative

Programme on promotion of organic farming lacks focus and technology. It therefore
needs to be detached and carried out under a special authority.

Encouraging SHGs to take up post harvest activities with financial initiatives from
Government of India

Presently, one Agriculture / Horticulture graduate has been allowed in each NHM
block. Further, strengthening would be needed on this front with relevant
specialization as per needs of various clusters.

Structure at district level needs to be made more functional as Dist. Collectors remain
busy and therefore needs to be replaced by District Horticulture Officers as Mission
in-charge in the District.

NHM Directors in the States need to be technical people
Programmes calls for massive deployment of technical manpower

There is good scope to the Involvement of Krishi Vigyan Kendras in development of
nurseries and providing training to the farmers on nursery management and other
technologies.

In the absence of plant breeders rights, many international breeders are hesitate to
offer the latest varieties to Indian growers. In order to improve availability of latest
varieties and remain competitive in global markets there is need to educate the
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growers about the implications of PPV&FR Act. Protected varieties of ornamental
crops have to be permitted for registration under PPV & FR Act so that new varieties
can be registered, grown and exported to international destinations.

ii) Infrastructural

There is need to support need based establishment of new tissue culture labs as the
present assistance is available only for rehabilitation of existing labs.

iii) Technical

Standards for planting material and root stock need to be developed.
Identification of varieties suitable for organic production is necessary.

There is need to introduce processable varieties to minimize post harvest losses and
for enabling value addition of horticultural produce.

Some additional fruit spices relevant to various districts and states need to be
considered for inclusion.

Area expansion to be allowed only with identified/ recommended varieties of different
crops.

There is need to make provision of accreditation of training centres having both
manpower and field/lab facility and strengthen the same instead of setting of
horticulture Institute in each state as envisaged at present.

iv) Financial

Financial assistance do not allow remuneration for high density plantations and for
cultivation of high capital crops like grape, banana, strawberry, medicinal & aromatic
plants needs to be enhanced.

Provision needs to be kept for establishment of new Tissue Culture labs.

Assistance for creation of water resources need to be extended to individual farmers
as well with 50% subsidy assistance for construction of tube wells, farm ponds and
dug wells.

Assistance for PHM infrastructure need to be enhanced to at least 40% of cost from
the current level of 25% in general areas and to 50% of cost in the tribal & hilly areas.

Separate allocations should be made for important crops like medicinal plants, spices
and flowers, cashew and cocoa.

Project activities involving subsidy assistance of less that Rs.5.00 lakh need not be
credit linked.

3.3.2.7.Conclusions

The National Horticulture Mission was launched only during May 2005. The Scheme should
be continued during XI Plan period. NHM needs to be technically more strong both at the
Central and State level. Besides, yearly external technical monitoring should be ensured to
find out gaps and also to make the process more effective and transparent at grass root
level. A programme of such a dimension should be led by a technical person, well versed
with ground realities of various programmes. The organizational structure of NHM therefore,
needs to be reviewed.
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3.3.3 National Bamboo Mission

The National Bamboo Mission was approved on 27" October 2006 as a Centrally Sponsored
Scheme.

3.3.3.1 Objectives
The main objectives of the Mission are:

e To promote the growth of the bamboo sector through an area based regionally
differentiated strategy;

e To increase the coverage of area under bamboo in potential areas, with improved
varieties to enhance yields;

e To promote marketing of bamboo and bamboo based handicrafts;

e To establish convergence and synergy among stake-holders for the development of
bamboo.

e To promote, develop and disseminate technologies through a seamless blend of
traditional wisdom and modern scientific knowledge.

e To generate employment opportunities for skilled and unskilled persons, especially
unemployed youths.

3.3.3.2 Programmes

The interventions for addressing the four major areas of bamboo development are as
follows:

e Research & Development

¢ Plantation Development

¢ Handicrafts Development

e Marketing
3.3.3.3 Budgetary allocation
Allocation for the National Bamboo Mission during X Plan is Rs. 91.37 crores.
3.3.3.4 Achievements

The Mission was launched very recently i.e. 27" October 2006 and it will too early to expect
any achievement. However, steps have already been taken towards preparation of action
plans of respective states. The Mission will be implemented in 28 states across the country,
however, North East region will be given priority. Progress made towards implementation of
the mission is as follows:

¢ Consultation meeting with representatives of State Governments on 15 November
2006.

e In-session meeting of Consultative Committee of Parliament for Ministries of
Agriculture, Consumer Affairs, Food & Public Distribution on 13 December 2006

e Guidelines of National Bamboo Mission prepared and circulated to all States
e Pre-launching orientation Workshops held at Solan, Dimapur and Bhubaneshwar
3.3.3.5 Constraints

It is too early to mention any constraints. However, looking at the vast potential that exists in
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the country the budgetary allocation seems less.

3.3.3.6 Future thrusts
e Improvement of existing stock in 36,000 ha.
o Coverage of 1.85 lakh ha under pest and disease management.
e Coverage of 48,783 ha under micro irrigation.

e Setting up of 241 village linked micro processing Centers and 65 Cluster Facilitation
Centers (CFCs) and

e Setting up of 194 Bamboo Bazaars.

3.3.3.7 Conclusion
The Mission should continue during XI Plan period as bamboo is an important crop related
to socio-economic development of tribal and hilly regions. Besides, the budgetary allocation

for Mission during Xl Plan period needs to be enhanced if suitable returns are to be
harnessed.

3.3.4 Microirrigation

To enable judicious use of the water resources a scheme on Micro irrigation was launched
during March 2006 with a target to bring 6.2 lakh ha. under micro-irrigation. The Scheme, at
present, is being implemented in 284 Districts only of 13 States.

3.3.4.10Dbjective

The main objective of this central sector scheme on Microirrigation is increasing the
coverage of area under drip and sprinkler irrigation in the country.

3.3.4.2.Programmes

The major components of the scheme are:

e Coverage of area under drip and sprinkler irrigation,

o HRD of farmers and developmental staff, awareness and quality control.

Detailed programme and cost norms are given in Annexure 3.4.
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Table 3.8 Details of action plan for different states approved for 2005-06

(P: Physical Target; F: Financial Target)

States Area Coverage Rejuv. Nurseries Protected Organic IPM PHM Markets
Cultivation Farming
P F P F P F P F P F P F P F P F
(ha.) (lakh) (ha.) (lakh) (ha.) (lakh) (ha) (lakh) (ha.) (lakh) (ha) (lakh) (ha.) (lakh) (ha.) (lakh)

Andhra Pradesh 25398 2333 9670 1450.5 5 90.0 58.3 24.6 200 20.0 8000 80.0 _ _ _ _
Bihar 3320 326 13367 2005.0 17 156.0 1086 90.2 - - 2500 25.0 3 18.( _ _
Chattisgarh 10740 859 2450 367.5 9 129.0 238.0 209 - - 500 5.0 7 4.3 _ _
Delhi - - - -
Goa 155 13 1250 187.5 2 21.0 15.0 43.2 300 30.0 500 5.0 _ _ _ _
Gujarat 27032 2595 400 60.0 42 1575 1059 32.7 50 5.0 7000 70.0 _ _ _ _
Haryana 2780 627 200 30.0 6 48.0 1.0 120 60 6.0 600 6.0

Jharkhand 7000 857 - - 75 3480 153.8 16.8 - - 14 204.8 28 5975
Karnataka 17010 1394 801 120.2 95 900.0 2721 50.8 4800 480.0 _ _ _ _
Kerala 10830 944 7500 1125.0 48 1845 30.0 180.0 2019 2019 3000 30.0 _ _ _ _
Maharashtra 28495 3268 9000 1350.0 26 234.0 815.0 241.1 4400 440.0 19477 194.8 _ _ _ 18.0
Madhya Pradesh 5950 680 1250 187.5 20 2265 1668 186.8 11000 110.0

Orissa 18900 1968 4500 675.0 35 288.0 139 120 100 10.0 200 2.0 _ _ _ _
Punjab 2480 322 3350 502.5 5 45.0 360.1 468.5 - - - - _176.0 44  165.0
Rajasthan 11662 1300 70 10.5 15 105.0 545 17.0 500 50.0 1800 18.0 2 42.0 4 160.0
Tamil Nadu 8369 919 650 97.5 25 270.0 30.1 74.0 800 80.0 3300 33.0 6 94.2 _ 45.5
U.P. 14940 1898 4850 727.5 11 108.0 606.4 106.9 1050 105.0 400 40 950 1975 39 1231.3
West Bengal 8480 983 3900 585.0 4 72.0 1928 39.8 2500 250.0 10000 100.0 33 919.7 5 18.8
Total 203541 21288 63208 9481.2 440 3382.5 3055.5 1430.3 18447 1864.7 68277 682.8 1015 1656.7 120 2236.0
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Table 3.9 Action plans for different states approved for 2006-07

(P: Physical Target; F: Financial Target)

States Rejuv. Nurseries Protected Organic IPM PHM Markets Beekeeping

Area Coverage Cultivation Farming

P F P F P F P F P F P F F P F P F

(ha) (lakh)  (ha) (lakh) (ha) (lakh) (ha) (lakh) (ha) (lakh) (ha) (lakh) P (ha) (lakh) (ha) (lakh) (ha)  (lakh)
Andhra Pradesh 35788 2929.1 7077 1061.6 37 1785 370 65.8 1670 167.0 22850 2285 544 510.1 23 7138 - -
Bihar 17020 2029.0 - - 100 630.0 467 852.0 2000 200.0 8000 80.0 30 236.8 59 2580.0 4000 32.0
Chattisgarh 30681 3447.1 1420 213.0 8 144.0 187 1235 1100 110.0 14000 140.0 8 92.0 - - - -
Delhi 150 37.6 - - 3 135 1 102 - - - - 20 286.3 3 6.0 300 2.4
Goa 751 48.2 951 76.5 2 4.5 2 0.1 450 450 0 0.0 1 6.0 4 225 0 0
Gujarat 34460 3586.2 1450 217.5 55 225.0 209 50.5 100 10.0 7500 75.0 76 1408.8 28 1105.0 1000 8.0
Haryana 3554 622.2 939 140.9 16 735 80 526 380 380 1781 17.8 10 195.8 6 578.2 7563 605
Jharkhand 28216 2404.5 - - 87 327.0 1457 2719 300 30.0 800 8.0 32 6795 83 610.0 3000 24.0
Karnataka 37450 3683.4 2163 3245 189 711.0 182 360.9 5500 550.0 45000 450.0 164 9274 202 2855.8 121 0.97
Kerala 40645 3299.1 24417 30145 120 277.5 470 308.0 3000 300.0 5000 50.0 76 14819 232 56725 35625 285.0
Maharashtra 93541 6788.2 15208 2281.2 29 186.0 2074 1447 5420 542.0 19260 192.6 321 11329 145 553.8 0 0
Madhya Pradesh 21250 2563.2 2445 366.8 52 340.5 102 34.7 2332 233.2 15800 158.0 118 288.5 50 1875 500 4.0
Orissa 19500 2264.0 1433 215.0 42 321.0 145 21.1 1000 100.0 1200 12.0 43 5252 51 1845.0 1000 8.0
Punjab 9050 1035.0 2 120 150 75.0 3000 300.0 7 1050.0 19 1675 2500 20.0
Rajasthan 28118 2832.9 98 14.6 32 159.0 116 44.7 1000 100.0 5623 56.2 21  459.0 5 118.8 4372 34.98
Tamil Nadu 39295 3547.7 2500 375.0 29 138.0 24 299.1 4200 420.0 14000 140.0 146 145.9 54 12458 1400 11.2
U.P. 27392 3266.4 1483 2225 84 279.0 1859 168.2 14000 1400 15660 156.0 82 1109.6 75 2718.7 14150 113.2
West Bengal 18500 1561.0 2000 300.0 259 612.0 230 59.3 4000 400.0 11000 110.0 582 2979.6 44  178.7 100000 800.0
A&N lIslands 582 64.7 100 15.0 2 21.0 108 234 70 7.0 100 1.0 - - - - 100 0.8
Lakshdweep - - - - 10 30.0 2 1.4 5 25.0 - - - - - - - -
Total 485943 46009.3 63684 8838.5 1158 4683 8236 4269 49527 4977 187574 1875.1 2281 13515.1 1083