











EXIM Scenario

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 mangoes, papaya. 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. Processed fruits
and vegetables account for about 20% and 17% of the world horticultural trade, respectively.

Major exports from India
Fruits:
Vegetables:

India’s major export partners

Fresh Fruits & Vegetables:

Processed Fruits &Vegetables:

Source: DGCIS Annual Export

Mango, Grapes, Orange, Apple, Banana, Other Citrus Fruits and Lemon.

Onion, Potato, Tomato, Pumpkins

UAE, Bangladesh, Malaysia, UK, Sri Lanka, Netherlands, Pakistan,

USA, UAE, Bangladesh, Russia, Netherlands, Nepal, UK, France, Sri Lanka,
Malaysia, Kuwait, Canada, Germany

For the last 10 years, Indian export statistics clearly reveal the progressive growth of exports (to World) in
::— the fresh as well as processed fruits and vegetables (Fig 6-15.02) and the major export partners for India is

327



Future Post-Harvest Research Priorities

Several research programmes like Post harvest treatments (heat, UV, irradiation CO2, chemicals) for storage
ability; Optimum storage conditions for storage of tropical fruits, ornamentals, planting material, fresh pack
and lightly processed produce; Possibilities of modified atmosphere packaging (MAP), absorption layers,
inserts sensors; PP films with micro-pores; Adaptive control of storage conditions with biological sensors;
Environmental friendly packaging using nanotechnology; Fundamental research on senescence, ripening,
respiration, ethylene effect, chilling, fermentation, superficial browning; Impact of pre-harvest and postharvest
factors on shelf life and postharvest quality; Regulation of fruit colour and aroma and Controlled atmosphere
(CA) storage of fruits are the main future research priorities for coming years.

KEY ISSUES IN POST HARVEST MANAGEMENT OF FRUITS AND
VEGETABLES IN INDIA

Fruits and vegetables are important supplements to human diet. According to National Horticulture Board,
58.92 and 116.03 million tons of fruits and vegetables respectively were produced during 2006-07. Taking
into account post-harvest losses and nutritional requirement for balanced diet for one million people, there is
a shortage of 65 million tons of fruits and vegetables. For reducing post harvest losses and improving quality,
the following key issues need proper consideration.

Inadequate Post-Harvest Infrastructures

Table 6-16.01: Commodity-wise distribution of Cold Stomges in Inadequate post harvest
the country (a5 on 31 Dec 2003) infrastructures in the country result in
Commodin Munmber Capacits T losses of 30% each of fruits and
(" 004} jonnes) vegetables, valued respectively at Rs
Potato 2018 14,7923 §1.23 13,600 crores and 14,100 crores (GOI,
_Mukipurpose L 3,108.3 17.06 2004). Lack of sorting facilities,
¥ F T « ] % 1R bl . . .
Fruiiz and Vegetables ry | 359 (2l inappropriate packaging, slow
Meat and fish 464 174.7 (k.5 .

: - - transport systems and inadequate
Milk and iis produecis 2002 791 (h43 faciliti dd h
Others a1 157 008 stora'ge .ac1 ities a 'to the

Tomml 3541 18 200 01 TO0 00 deterioration of these perishables.
Sowrce: Report of the Worting Group on Hernoudmre, Plantatior Craps eed There are 11 grading and packing
Chrparrc Farming for ghe XT Fve Year Plarn (206075 20, Plameing Comssian, Coor centers in Himachal Pradesh with an

,
@f faaia

installed capacity of 37,500 tonnes.
Jammu and Kashmir has also developed apple grading packing centers in six locations and walnut hulling
and drying centers of 500 tonnes capacity each at three places. The Agricultural and Processed Food
Products Export Development Authority has recognized 106 pack houses (Maharashtra— 97, Andhra Pradesh
— 5, UP -2, one each in Karnataka and Gujarat) that have facilities of international standards for grading
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and packing of fruits and vegetables particularly for exports. As on 31 December 2003 (See Inbox) the
capacity of cold storage in the country is 18.21 million tonnes (about 10 % of total production).

Lack of Processing Facilities

In 1996, there were more than 4,000 processing units of various capacities in the country. Of these, 70% are
in small scale and unorganized sector. Less than 2% of fruits and vegetables in India are being processed. A
boost to 10% by 2010 would require an investment of Rs 1,40,000 crores, that would most likely generate
direct and indirect employment for 7.7 and 30 million people, respectively. The constraints perceived in the
growth of food processing are: cost of processed food is high, unavailability of quality raw material, inadequate
infrastructure, high packaging costs, unavailability of timely credit, technological obsolescence, long and
fragmented supply chain, taxation on processed foods and processed food quality monitoring & certification
problems.

Pesticidal Contamination

Consumption of pesticides in India has increased from 2,353 MT in 1955-56 to 40,672 MT in 2004-05. The
consumption of pesticides by vegetables in India is 9%. Major vegetables like tomato, okra, cabbage, brinjal,
capsicum, potato and cauliflower showed pesticidal contamination with organochlorines, organophosphates,
synthetic pyrethroids and carbamate insecticides during 1988-2000. Among these, 61% samples were found
contaminated, with about 11 per cent samples having residues above MRL. During 1998-99, out of the 180
samples of mango, grapes, berries, guava, ber, orange, sapota, pomegranate analyzed for fungicides, gibberellic
acid insecticides, 55% were found contaminated with pesticide residues and 6% exceeded their MRL values.

Plant Breeding for Quality

The current focus of plant breeding in India is on higher yield, disease resistance, herbicide resistance,
drought and salinity tolerance and to some extent quality. The focus now should be on biochemical qualities
such as proteins, vitamins, sugar, dry matter, flavor, alkaloids, flavonoids, etc.

LIVESTOCK IN MIXED FARMING: A LEVERAGING ASSET FOR
INCLUSIVE RURAL DEVELOPMENT IN INDIA

During 1997 to 2003, the total livestock population has decreased by around 14.1%. Among cattle, the
population of indigenous breed has decreased by around 7.6% while crossbreed cattle shows an increase of
12.6%. There are only 30 breeds of cattle and 6 breeds of buffalo registered along with the National Bureau

of Animal Genetic Resources (NBAGR), Karnal. India’s total milk production as on 2004 stands at 97.1 MT
(Million Tonnes) which accounts for 14.9 % of the global milk production. Annual growth rate of milk
production was 4.11% during 1990-91 to 2000-01. The per capita availability of milk in India is 241 gm/day
which is much less than many developed countries like USA (661 gm/day), UK (656 gm/day). The value of
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consumption of milk and milk products for 30 day period has increased from Rs. 5.29 (1977-78) to Rs 47.60
(2003-04) for rural India. Likewise, the value of meat production from beef has also increased over the
years indicating the importance of livestock for rural people.

Taotal livestodk  — |
Others Il
I Goats [l
% Sheep |l
%' Totalbovines |——— @1997 w2003°
e Buffaloes |l
% Totsl cattle B

Indigencuscattle el
Crossbred cattle W

1] L T1L1] LA 1 Sk
Munnileer in millioas
Fig &-1701; Change in number of different types of livestock
during 1997-2003
Somrcar [avestock Cenmuz, 2004 ans FICCT prezamtation

Production of Eggs, Milk and Meat Requirement:

From the graph below, we have an idea of projected meat consumption in 2020. For India the consumption
reaches 8 million tons in 2020 (just double from 1993). This rate is almost the same as for the rest of the
world. We observed a declining trend of employment in livestock sector from 4.88% in the year 1983 to
3.05% in the year 2000.
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Fig 6-17.002: AMilk and Egg production between 1985-86 and 2006-07 in India
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Meat consumphion in Million Metric Tonnes
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Fig6-17.05: Total meat consumption and projected consumnption in the year
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Status of Livestock Asset according to Land Holding Capacity
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The above figures show the percentage of area reserved for animal farming. It is clear that rural people still

hold maximum land for dairy farming. Surely for the development of rural livestock, there is a great need for
S&T based intervention targeted more on dairy related assets.

Livestock Diseases and Clinics

Semen production centres lﬁﬁ
Frozen semen banks ’1”-

Cattle breeding fanms '1{'5

Vet hospital & Palycinics N ;732
Vet dispencaries MMM 1330
Mobile dispensaries I 1

(1] SO 10000 A 5D 20D 2SN BTN
Munmiber of Units

Fig&-17 06 Typesand numibers of lvestodk treatment facilibies in Indig under the
Department of Animal Hushandry and others
Sourcn: worw, clohed wie tdrar files BARS 2 000 S50 Owelb 00l Qe pogf’
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Total number of buffalo breeding farms under Animal Husbandry Department (AHD) is 26. And the numbers
of Gaushalas under AHD is 870 and from other department is 2,215. Diseases are the main problems for the
Livestock Health & Disease Control (LH & DC): macro-management scheme called “Livestock Health
and Disease Control” is being implemented with an outlay of Rs. 525.00 crores.

Key Points to Focus on

e  Livestock in general and cattle and buffalo in particular are important sources of livelihood for rural
people. While the available land is unevenly distributed, the livestock resources are equitably distributed
is a unique feature for rural India. These resources once managed properly with special emphasis on
value addition and integrated market approach can bring change in rural economy. We must be careful
about the entry of corporate sector, by ensuring the stake of the small dairy farmers. The AMUL as a
model could prove instructive in future, without proper cooperative mode and inclusion of milk producers
as Chairman and Board member the effort cannot achieve the success.

e  Expansion of veterinary services must be in public sector mode because of low paying capacity of
small dairy farmers.

e  Downsizing of dairy technology is one of the most sought technological interventions. TIFAC has
provided support to Gujrat farmers in downsizing Chilling Plant.

e  Milk Marketing is still handled by unorganized sector. This should change with proper introduction of
cooperatives to maintain safety standards/quality for milk consumption and also to help small dairy
farmers.

e Asper MSME Census 2001-02, only 0.15% of the total registered MSMEs are related to dairy products
(like manufacturing of ghee, khoa, ice-cream, sweet meats) in rural India. To increase rural employment,
we need to emphasize setting up small dairy related processing units.

e  More VSAT and Telemedicine centers for quick remedy of livestock diseases in remote villages.

e  Multi-skilled veterinary training centers are a unique method to take care of the veterinary problems in
rural India’ including marketing of veterinary by-products.

e  Livestock can also be used as an asset generator as well as the pledgeable in case of emergency.

e  Multi skilled veterinary training centers is a unique method to take care of the veterinary problems in
rural India including marketing of veterinary by-products.

e  Making a national database on dairy byproducts like khoa, ghee, paneer etc produced by unorganized

sector of dairy product producer can help to standardize and analyze the products mainly consumed by
huge number of middle class people in India.
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SERICULTURE INDUSTRY IN INDIA — A REVIEW

Sericulture is both an art and a science of raising silkworms for silk production. It is a farm-based, labor
intensive and commercially attractive economic activity. At present it exists as cottage and small-scale
industry. A brief overview of the present status of the sericulture industry in India, its trends, position in
global sericulture as well as science and technological achievements and some critical issues like potentiality
of the sector in national economy, rural development, women empowerment and employment generation
have been identified to underline the importance of the sector as an instrument of poverty alleviation in India
and finally some possible approaches have been suggested for sericulture development in India.

Present Status

India is the second largest producer of raw silk after China and the biggest consumer of raw silk and silk
fabrics. Currently, the domestic demand for silk, considering all varieties, is nearly 25,000 MTs, of which only
around 18,475 MTs (2006-07) gets produced, the rest being imported mainly from China.

Types of Silk

India is a home to a Tasar Mugs Eiv oltine

vast variety of silk [berry

secreting fauna
which also includes
an amazing diversity
of silk moths. This
includes all the five
commercially traded
varieties of natural
silks namely,
Mulberry, Tropical
Tasar, Oak Tasar, Eri
and Muga. Indian Fig6-18.01: Varigty-wise raw silk production (2007-02)
domestic silk market e e LR LA

is mainly multivoltine

mulberry silk oriented. Variety-wise share of raw silk production during the year 2007-08 has been depicted
in Fig 6-18.01.

Science, Technology and Trends

Over the last few decades, Indian silk industry has registered an impressive growth, both horizontally and
vertically. The age old multivoltine hybrids have been replaced by multivoltine x bivoltine and bivoltine
hybrids with a quantum jump in the raw silk productivity. Average yield of 25 kgs of cocoons / 100 dfls in the
recent past, have increased to current range of 60 — 65 kgs / 100 dfls. The new technology, besides doubling
yields has also led to qualitative improvements in cocoon production with considerably reduced renditta. Silk
statistics of India is presented in Table 6-18.01.
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Tabhle 6-18.01: 51k Statistics of India

Particulars L mit BT

2005 200E-G 200G-T
Production of silk MT 1650 1 7305 18475
{Total)
Production of silk  RsiCrore) 14620 9R12 G240
fabrics
Zilk Imporis Rs{Crore}) 322 7RO 673
Mulbermy acreage Ha 1448 | 790k 5 191183

Sawirce: DO, Mimrgry of Commerce, Ciaf
India has a large domestic market for silk goods and about 85% of silk goods produced are sold in the

domestic market. However, India exports approximately 15% of its output of all types of silk goods (including
value-added items). The export of silk products has been showing a steady growth and the export earnings

showed a rapid increase during the last decade (Fig 6-18.02).
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Fig 6-18.02: Year-wise silk export eamings
Fowrce: DOCES, MEmchry of Commerce, Toll

Position in Global Sericulture

Global raw silk production was around 1,25,605 MTs in the year 2005-06, with China as the major player
with 81.65% share followed by India with around 14% (Table 6-18.02).

Tahle 6-18.402: Workd Raw Silk Production (Unit in 3 Ts)
Major silk prodoecing count ries

Year China India Brazil Hotal
] i ] 648 15 857 1. 3840 B4 403
2Okl G4 36T 17 351 1 485 a0 483K
2002 L] 16,3149 1G0T 05 858
2003 P RN 15 742 1.563 1.17.042
M 1 ik Seuld 15, SNk 1.512 125605

Semnce: Sericelure and ol sRkeiaier, N0, Sk dadnatry of o ploece (0300 el Sil
Bogrd Banaeiere and Sertcotogm e, Fol 84 (31 2004,
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Potentiality of the Sericulture Industry

Seri biodiversity: Among 34 mega biodiversity countries in the world, India is home to many species of
insects with a diverse silk moth fauna.

Sericulture and national economy: In India, sericulture related activities ensure the livelihood security of
over six million families spread over in some 59,000 villages across the country. The silk sector is also a
valuable foreign exchange earner for the country (Rs. 3,338 crores during 2006-07).

Sericulture and women empowerment: Sericulture provides ample opportunities for income for women in
the rural areas particularly in silkworm rearing and reeling activities. Involvement of women in different
activities of sericulture is about 53% (Table 6-18.03).

Sericulture and rural development: Sericulture being a farm-based enterprise is highly suited both for
large and small land holdings, with low capital investment. Largely, the silk goods are purchased by the urban
rich and middle-class consumers and it is estimated that around 57 % of the final value of silk fabrics flows
back to the primary producers in the rural areas.

Sericulture and employment generation: Raw silk production is the most appropriate tool to provide
gainful employment to the poorer sections of the society, as the net income ranges from Rs. 12,000 to 70,000
per annum depending upon the variety of the silk to be produced and the unit area (under host plants). It is
estimated that sericulture can generate employment @11 man-days per kg of mulberry raw silk production
(in on-farm and off-farm activities) throughout the year (Table 6-18.04).

Tahle 6-15%.03: Invobement of Women

8L Activity N, of No. of Sericubure  Involvement of

M. districis villiges families women | %a)

I, Silkworm seed I 14 (52 20 diey
produciion

2. Mubberny 07 14 422 4055
cultivation

3. Silkworm reanng 07 14 422 4967

4. Silk meeling (M 13 392 4581

5, Silk spinming a2 20 200 BO_O0

i, Silk throwing 4 {16 (96 5634
{Iwisting)

7 Silk weaving (M 12 267 49012

£, Dhyveing — Printing (4 iy 71 4100k
of silk vam and
fabncs

9 Silk by products ol 0f (50 G300

10, Salk and Milk S L5 300 T5_00
produciion

Oherall 47 107 2,012 5345

Sreree: Cenral Tetanbaral Hesmarek and Tr N R Frertiraee, 250, Lfyraare
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Sericulture and new emerging area (value addition and product diversification): It is imperative that adequate
thrust on non-traditional uses of silk could create a positive pressure in the sector to concentrate on high
quality raw material for high value addition leading to a quantum leap forward.

The non-traditional areas are:
° Medical application
> Artificial skin
> Artificial blood vessels
> Artificial bone
> Suture threads
° Cosmetics such as facial masks, dermal lotions, powders etc.
° Liquid silk
° Interior home decor and handicrafts
> Wall papers
> Lampshades

Sericulture and higher profit: Several socio-economic studies have affirmed that the benefit-cost ratio in
sericulture is highest among comparable agricultural crops (Fig 6-18.03).

120,041

i Total input costs
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é 0000 Het returns
=
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Fig 6-1803: Sericulture with higher rermuneration
Sourea: Dandin et al, G005}
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Table 6-18.04: Employvability in molberry sericuliuneTa

Activity Employment generation
Man-days Man-years

A. Mulberry cultivation and silkworm rearing 1255 5.000

B. Recling of silk cocoons

o 300 mandays per 10 kgs of reeling cocoons 2250 9120

(i B0 renditia, ToD kga eocon / ha, 95 kes ravw silk | ha.)

Tatal (A + B) 3535 14,1440

C. Twisting

ol 220 g of silk per mandays 432 1.727

D, Weaving

Handloomme (.13 kg per manday 438 1,732

Powerlogmien 0, 3123 kg per manday 122 486

Suls-total (Weaving) 34l 2238

E. Printing and Dyeing

w40 manday s Tor 40 kg of raw silk o5 (380

F. Fimishing

al 751 mandays for 40 kf of raw silk 1784 T133

L. Sills waste processing

w18, 775 mandays per kg of raw silk 26 104
Total (C to G) 189G I 580
Girand Total 6431 i

Soree Cewtra SIE Hoand, Samealone.

Summing up

Indian silkworm breeds are multivoltine and though good progress has been achieved in multivoltine x
bivoltine silk production, the quality still remains inferior to that of Chinese breeds which are bivoltine.
Recently, Central Silk Board has started a testing laboratory for Silk and Zari at Kancheepuram to facilitate
customers, producers and other stakeholders for spot non-destructive testing of silk and zari material. More
importantly, ‘Silk Mark’ Scheme has been introduced by Silk Mark Organization of India (SMOI), a registered
society, sponsored by Central Silk Board, Ministry of Textiles, Government of India. The Silk Mark is a
quality assurance label for the assurance of pure silk and in addition serves as a brand for generic promotion
of Pure Silk. The Silk Mark is under the process of registration as a Trade Mark.

Indian sericulture is not only vast, widely dispersed but also multidisciplinary in nature involving silkworm
seed sector, cocoon sector (cultivation of food plants and silkworm rearing) and post cocoon sector (silk
reeling, spinning, twisting, processing and weaving). Although collaborative research activities promoted
and implemented by the Central Silk Board in association with National level R&D Institutions, State Sericulture
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Research and Development Institutes, Universities, Department of Science and Technology, Department of
Biotechnology, CSIR / ICAR / IARI / IITs / IIMs and other Private and International Research and
Development, have resulted in the development of appropriate technologies towards attaining higher quality
and productivity levels of Indian silk, there is however a big gap between the domestic demand and supply.
In spite of abundant natural resources, socio-economic benefits of the sector like generation of employment
for large sections of tribals and marginalized rural men and women, growing export market as well as large
domestic demand, a variety of problems have kept Indian sericulture from achieving its true potential. In this
context, some possible approaches have been suggested:

e  Evolution of appropriate cost-effective technologies through focused research projects addressing
constraints and maximizing the production of quality eggs.

e  Teaming up of sericulture scientists with molecular biologists, bio-engineers, immunologists, textile
technologists, clinicians, experts from industry and a host of other stakeholders in charting out a new
road map.

¢ Adoption of region and season specific approaches in the development of superior breeds / hybrids and
feed package of practices.

e  Establishment of close linkage between forward and backward sub-systems for greater efficiency and
synergy as sericulture and silk industry is highly scattered and unorganized.

¢  Identification and promotion of potential clusters for Bivoltine and Vanya silk production in potential
traditional and non-traditional areas.

. Skill up-gradation through structured and specially designed training programmes.

e  Establishment of linkages among the four identified production sub-systems viz., seed, cocoon, yarn
and fabric.

. Capacity building for production and supply of adequate quality planting material, silkworm seed, reeling
cocoons and silk yarn through promotion of large-scale production units with required techno-financial
support.

e  Development and promotion of participatory extension system for effective adoption of technologies
by similar stakeholders.

e  Protection to some extent of Indian silk market from Chinese cheap raw silk and fabrics by
implementation of anti-dumping duty.

e  Effective utilization of by-products for value addition.
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POTENTIAL OF BIO-PESTICIDES IN INDIAN AGRICULTURE
VIS-A-VIS RURAL DEVELOPMENT

Pest induced crop loss is on the rise despite increasing usage of pesticides. Fortunately, realization of the
negative effects of chemicals (including on humans) shifted the focus to more reliable, sustainable and
environment friendly agents of pest control - the Bio-pesticides. In spite of the claimed efficacy, their use,
however, has remained very low due to a number of socio-economic, technological and institutional constraints.
Nonetheless, rise in income levels coupled with increasing awareness of health related effects of chemicals
increased the demand for organic foods. In view of this demand and the government’s efforts to mitigate
climate change, bio-pesticides are going to play an important role in future pest management programmes.
The status of bio-pesticides as well as their future prospects for increasing agricultural production in general
and for sustainable rural development in particular is discussed here.

Scope of Bio-pesticides

A pesticide that is of biological origin is known as bio-pesticide. They are highly specific, affecting only the
targeted pest or closely related pests and do not harm humans or beneficial organisms, while chemical
pesticides are broad spectrum and known to affect non-target beneficial organisms including humans.

The striking feature of bio-pesticides is environment friendliness and easy biodegradability. In terms of
production and commercialization also, bio-pesticides have an edge over chemical pesticides because they
involve low research expenditure and have faster rates of product development.

Usage of Bio-pesticides

The global weighted average consumption level of bio-pesticides is about 1 kg/ha. With the global organic
farming area comprising about 24 million hectares, global bio-pesticide consumption is thus estimated at
about 24 million Kg.

Industry Overview

In 2005, bio-pesticides accounted about 2.5% of the total pesticide market, up from merely 0.2% during
2000. This share is expected to grow to about 4.2% by 2010 while the market value is estimated to reach
more than US $1 billion (BCC research). Orchards claim the largest share (55%) of the total bio-pesticides
used. Region wise, North America consumes the largest share (40%) followed by Europe and Oceanic
countries accounting for 20% each.

Factors affecting Growth of Bio-pesticides
Some factors which have restricted the growth of bio-pesticides are:

¢ Low reliability because of low stability
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e Target specificity means more work for the farmers
e Slow action compared to synthetics

¢ Erratic availability of bio-pesticide in the market

e Regulatory system favorable to chemical pesticides

¢ Declining multiple/mixed cropping.

R & D Status of Bio-pesticides

In terms of research publications, India occupies 2™ position with 443 papers, which accounts for 13.23% of
the 3,348 global papers on bio-pesticides. The share of India in bio-pesticide related patents is only 3.55% of
the global holdings.

The average annual growth rate of global publication during the specified period is 51.1% while that of India
is 37.4%. In terms of patenting, Indian condition appears to be very poor. India has so far secured only 19
patents in bio-pesticides.

Bio-pesticides in India

Bio-pesticides represent only 2.89% (as on 2005) of the overall pesticides market in India and are expected
to exhibit an annual growth rate of about 2.3% in the coming years. In India, so far only 12 types of bio-
pesticides have been registered under the Insecticide Act, 1968. Neem based pesticides, Bacillus thuringensis,
NPV and Trichoderma are the major bio-pesticides produced and used in India.
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Fig6-19.01; Trend of bio-pesticide research outputs
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Consumption of bio-pesticides has increased from 219 MT in 1996-97 to 683 MT in 2000-01; about 85% of
the bio-pesticides used are Neem based products. Consumption of chemical pesticides has significantly
fallen from 56,114 MT to 43,584 MT during the same period.

Public Support System

The Indian government is promoting bio-pesticide usage through various rules, regulations, policies and
schemes. The Department of Biotechnology (DBT) spearheads the promotion of bio-pesticides, especially
research funding and production. The National Centre of Integrated Pest Management (NCIPM) looks
after plant protection needs in various agro-climatic zones of the country. Besides, it oversees the setting up
and running of State Bio-control Labs (SBCLs). There are around 38 such SBCLs across the country.

The Insecticide Act of 1968 has been amended to simplify the process of registration to allow speedier
development and production of bio-pesticide. The National Farmers Policy 2007 has recommended the
promotion of bio-pesticides for increasing agricultural production. It also says bio-pesticides would be treated
at par with the chemical pesticides in terms of support and promotion.

Bio-pesticides for Rural Development

Desired agricultural growth can be achieved in part through recognition and capitalization of the rich traditional
knowledge base of India, especially in bio-pesticides. Successful use of traditional knowledge includes
development of commercial pesticides from Azadirachta, Cymbopogon etc. Hundreds of plants like Mahua,
Tagetes, and Chenopodium etc await serious attention. The suggestion of National Commission on Farmers
to provide incentive/support for promoting the purchase of products developed using indigenous technologies
in areas including bio-pesticide appears to be a concrete approach to boost rural livelihood. But, the National
Farmers Policy 2007 does not reflect any such interventions. Working out a mechanism to certify traditional
bio-pesticides in the line of Public Guarantee System (PGS) of organic products is desirable. This certification
system should be integrated with the Panchayat System for administrative control. The research organizations
should contribute to the certification process by providing empirical evidences of the traditional practices.
Bio-pesticide has the potential to be developed into a rural industry like many other sectors. For instance
‘Natural dye’ has successfully emerged as a rural household industry in the villages adopted by Gandhigram
in Tamil Nadu. Likewise, the production of bio-pesticides can be a decentralized activity under the Ministry
of Rural development.

Opportunities

If we consider the global usage of 1 kg of bio-pesticide per hectare of organic farming area, India should be
consuming at least 1,00,000 MT of bio-pesticide instead of the present 2,890 MT. This indicates the huge
scope for growth of the bio-pesticide sector in India. Due to rising cost of developing new molecules and the
incapability of most Indian companies to invest such amounts, there should be greater growth in the bio-
pesticide sector. Rich biodiversity of India offers plenty of scope for natural biological control organisms as
well as natural plant based pesticides. Rich traditional knowledge base of the diverse indigenous communities
may provide valuable clues for developing effective bio-pesticides.
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INDIGENOUS AGRICULTURAL SYSTEMS OF NORTHEAST INDIA

Certain indigenous agricultural systems found in Northeast India with their inbuilt sustainability offer tremendous
scope for addressing the ecological crisis and quest for sustainability today. They are presented here very
briefly.

Rice based farming system of the Apatanis

The economy base of the Apatanis community in the Lower Subansiri district of Arunachal Pradesh comprises
of sustainable integration of land, forests, water and farming systems. The farmers grow wet rice, integrated
with fish culture in terraces and finger millets on terrace bunds. Common carp (Cyprinus carpio), on
reaching 200 gm weight in four months time are harvested. The fish feed on phytoplankton and other
naturally available microorganisms. Every stream arising from the surrounding hills is tapped and diverted to
the terrace fields by a network of water channels. Agricultural wastes such as straw, pig and poultry
droppings, rice husks, kitchen waste, ash, weeds are decomposed in the fields. No modern agricultural
implements and inputs such as HY Vs, fertilizers, pesticides, etc are used. Despite this they have been able
to sustain paddy yields of about 5.2 t/ha over the years. Domestic sewage directed to the fields adds organic
matter to the soil and also provides feed to the fishes. The hills surrounding the terraces are covered with
natural and plantation forests and these are conserved through taboos and strict penalties.

Zabo farming system of the Chakhesangs

The Zabo farming system is an integrated agricultural and forestry land use system found in Kikruma, a
Chakhesang tribe inhabited village in Phek district of Nagaland. The word ‘Zabo’ means impounding of
water. It is a viable practice of resource management and maintenance of ecological balance. The system
consists of a protected forestland towards the top of the hill, water-harvesting tanks in the middle and cattle
yard and wet rice terraces at the lower side. Fish fingerlings are raised in a small pit, dug in the middle of the
wet rice terraces of 0.2-0.8 ha in size. From one-hectare field, 3-4 tons of paddy and 50-60 kg of fish are
harvested.

Bamboo drip irrigation system of Meghalaya

Bamboo drip irrigation system, practiced mainly in the Jaintia and Khasi Hills of Meghalaya for the last 200
years is a useful irrigation system in a place where there is water scarcity and soils are poor in water holding
capacity, the topography is rocky and undulating and irrigation is required for crops that need relatively less
water. Water distribution is done with the use of bamboo channels, bamboo supports, water diversion pipes
and strips. Betel vines, arecanuts, black pepper are irrigated with this system in which water trickles or drips
drop by drop at the base of the crop. This is achieved by having holes at appropriate points on the water
distribution channels. Water from the natural stream located at a higher elevation is conveyed to the plantation
sites through gravitational flow with the use of bamboo channels. It takes about 15 days for 2 laborers to
install the system in a hectare of land. The maintenance cost is minimal.

Alder-based jhum system of the Angamis

The alder-based jhum system was developed in Khonoma village in Nagaland. It provides about 57 food
crops to supplement the staple crop rice. The root nodules of the Alder (Alnus nepalensis) plants improve
soil fertility by fixing atmospheric nitrogen into the soil. The fallen leaves act as mulches and add humus to
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soil. The wood is used as fuel-wood, for charcoal burning and in construction. The mature wood is used for
making luxury furniture. Alder saplings collected from nursery or wild forest are planted in a jhum field
located in hills above 1000 m. In the first year in a jhum plot, alder trees are pollarded at a height of 2 m from
the ground before or after the slash and burn operation. Mixed cropping is repeated in the second year. The
field is then left fallow for 2-4 years to allow the alder trees to grow for pollarding and cropping in the
subsequent cycle. Initial pollarding is done when young trees with bole circumference of about 50-80 cm are
pollarded for the first time, usually at the age of 7-10 years. Cyclical/subsequent pollarding is performed
after 4-6 years. During this operation, the pollarded stumps that coppice profusely are allowed to grow till
the harvest of the first year’s crop. On the second year, 4-5 selected shoots are retained and the rest
removed. These shoots are allowed to grow till the next jhum cycle and the same process is repeated. Thus
with the incorporation of alder trees in their jhum lands, the farmers are able to obtain higher productivity
while at the same time avoid loss of soil fertility.

FOODGRAINS: SEED DEVELOPMENT & PRODUCTION

Z[HH] |
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1800 Froduictisn- Rillisn Tomnes
Facts 161H) . (2 |- B H2 CEa
1401 fadpoarnges Undar Irmgstion
# Since 1950, increase in land ander Lutt
cultivation 26% 1THH]
* Foodgrains production has increased four B
folds from 30,82 million tons o X8 M
mllson tons i 20005k JiH]
= Area under cenified seeds increased from FiH]
500 Ha in 1962 63 to over 5 lakh Ha in 0 TrT
1 420
* The quanium of production of qualiiy ﬁf':' g}_‘po 'hﬁ.} f.ﬁ' hff" ﬂ;ﬁ ﬂ;':' ﬁ'::' g.{:' ﬁ;:.q" 'h-ﬁ}
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1930 10 1750 Kg/Ha in 200403 Fig6-21.00: All India area, production & yield of
foodgrains from 1230-51 bo 2006-07 alongwith

percentags coverage under irtigation
Source: Mivxstrp of Agriculrure

India is a labor-abundant and land-scarce country. Agricultural growth therefore largely depends upon
raising productivity of the land. The generation and diffusion of new yield improving technologies is therefore
critical in sustaining agricultural growth. As varietal development is embedded in seeds, they are therefore
primarily responsible for triggering progress in agricultural sector.
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Variety development is predominantly carried out in the public sector, although in recent years there is some
growing private sector involvement. Indian seed program includes the participation of Central and State
governments, Indian Council of Agricultural Research

(ICAR), State Agricultural Universities (SAU) system, Table 6-20.00: Number of Notified Seeds aof
public sector, co-operative sector and private sector  {areals Produced

institutions. Seed sector in India consists of two national 1971-  19%1- 1997-  20i1-
level corporations i.e. National Seeds Corporation Species 1980 1990 2000 07
(NSC) and State Farms Corporation of India (SFCI), PADDY TE 213 |92 193
13 State Seed Corporations (SSCs) and about 100 WHEAT 6 T6 6R 13
major seed companies. For quality control and BARLEY 1 15 E; 20

certification, there are 22 State Seed Certification — Sawrew: dagp . sovditi g in

Agencies (SSCAs) and 101 State Seed Testing

Laboratories (SSTLs). Indian Seeds program largely adheres to the limited generation system for seed
multiplication. The system recognizes three generations, namely: breeder, foundation and certified seed, and
provides adequate safeguards for quality assurance in the seed multiplication chain to maintain the purity of
variety as it flows from the breeders to the farmers.

The Indian Council of Agricultural Research (ICAR), operating through 30 All India Coordinated Crop
Improvement Projects (AICCIPs), five Crop Directorates, and seven National Research Centers; coordinates
public sector plant breeding.

Government Initiatives
Table 6-21.02: Average annoal growth mies

Food grains
privduction

e  The government regulates the seed industry 11 period
and the seed trade in various respects. The
Seed Act of 1966, the Seeds Control Order of ~ Bétween 193031 and 20607 average  annual

1983, and the Seeds Policy of 1988, PVPFR growth
s T | T
Act 2001 & Seed policy 2002 are the major T of <. e
SRpeaicwthe industry. Between 1990-2007 decelerated to
= = 1.2 %
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. All India Coordinated Research Project (AICRP) on seed called “National Seed Project” initiated in
1979, has 35 breeder seed production centers and 23 seed technology research centers.

e  Mega seed project captioned “Seed production in Agricultural Crops and Fisheries” with total outlay of
Rs.198.89 crores is the country’s biggest seed project under DSR coordination.

e  Recent Programmes launched: National Food Security Mission (total outlay of Rs. 4,882.5 crore for XI
five year plan) and Rashtriya Krishi Vikas Yojana (Rs.25,000 crore for XI five year plan).

But recently a sharp decline in the rate of growth of foodgrains production (Table 6-21.02) is observed
which can be attributed to the slackening in the pace of rapid improvement in the yield levels pointing to the
need for some technological interventions. Some suggestions therefore are

R&D Focus

e  Developing HYV for abiotic stress areas. The lack of suitable varieties for rain-fed upland and lowland
areas, flood prone or cold tolerant varieties is one of the major reasons why some areas are still
uncovered by modern varieties.

. Currently crucial aspect is biodiversity conservation, its enhancement and utilization such that indigenous
pure-lines are conserved without genetic mixing. Emphasis should therefore be on varietal improvement
of traditional wild varieties such that loss of biogenetic wealth is curbed.

Seed Strategy/Long Term Policy Framework

e  Focus on improving inter and intra-sectoral linkages. Put together all resources for an outcome oriented
research program, especially in the area of using high-yielding varieties of seeds, extension support for
facilitating adoption of improved practices, and market access.

e  Focus on areas which can be brought under HYV program, such that a paradigm shift can be made
from emphasis on technologically saturated areas to the areas untouched.

GM CROPS: POTENTIAL FOR SECOND GREEN REVOLUTION?

Genetically modified or “GM” crops are being considered as having the potential to bring about second
green revolution. India is currently working on 111 transgenic crop varieties of various vegetables, fruits,
spices, cereals, bamboo etc. Transgenic crops: brinjal, cabbage, castor, cauliflower, corn, groundnut, okra,
potato, rice and tomato are under field trials stage. But it is cotton which was the first GM crop to be
extensively worked upon and commercially released in India.
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BT cotton in India

First Bt cotton hybrid “Bollgard” released
in2002

Total cultivated area-6.2 million Ha

India’s position 5" in Bt cultivation

e  Private companies-16

e First indigenous cotton variety-
Developed by Central Institute of Cotton

Research “Bikaneri Narma”

Legal Institution

For approval of GMO, Genetic
Engineering Approval Committee
(GEAC) is the regulatory authority
under Ministry of Environment and
Forests. DBT brings out manuals of
guidelines specifying procedures for
regulatory process, activities involving
GMOs in research, use and application
from environmental safety angle. And
the mechanism of implementation of
these guidelines is through the
Recombinant DNA  Advisory
Committee (RDAC) and Institutional
Bio-Safety Committee (IBSC).

For importing GMO, the permits are
issued by the director NBPGR with
prior approval from Review Committee
on Genetic Manipulation (RCGM).
Plant Quarantine (Regulation of Import
into India) Order, 2003 regulates the
import of GMO.

For a GM seed to be commercially released it has to go under various examinations conducted by IBSC,

RCGM, GEAC.

Time clearance to release a crop in India is minimum three years. This includes one year of multi-location

enerating bio-safety data monitored by RCGM, followed by two years of large-scale field trials
under the aegis of GEAC. Along with this, seeds are also provided to ICAR for assessing its agronomic
performance for a period of two years. If the reports are satisfactory then GEAC allows the company to

Fig6-2201: Global position of countries
according bo Biotech crop area (year 2007)
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GM Foods

Processed GM foods are monitored and regulated by the Food Safety and Standards Authority of India,
which was established under the new Food Safety and Standards Act, 2006. It is an autonomous body under
health ministry.

Implications

It can be seen that area under genetically modified crops has increased substantially resulting in surge in
productivity. There is also an established regulatory mechanism regarding GM crops. But with all the systems

Cotton growing regions-Morth, South and Central
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in place, still there are apprehensions about it.

It is generally major international and public
organizations which are advocating the use of
GM The
organizations like Center for Sustainable
Agriculture (CSA), Gene Campaign, Navdanya
and Bharat Krishak Samaj etc. are voicing their

seeds. Non-governmental

concerns on the dubious reports of these
organizations. Even one of the eminent scientists
Dr. Pushpa Bhargava who founded Center of
Cellular and Molecular Biology and was
involved in setting up of DBT is against control
of agriculture by multinational companies.
According to their grass root and scientific
studies/ surveys they found that other than bio-
safety and environmental controversies
surrounding Bt cotton, the major implication is
the economic viability of its cultivation. The cost
of Bt cotton seeds being exorbitant for poor
Indian farmers (nearly three times more than
non-Bt seeds) has resulted in large debts. In
parlance to it NGOs point to a worrying rate of
suicide among cotton farmers, though no direct
correlation has been established as yet. This
has gained ire from the public in recent times.
Although it is too soon to be sure of overall

impacts of Bt cotton but with polarization of opinions between pro—GM government and industry and anti-
GM NGO activists, it’s a bit difficult to come to any conclusions on the overall efficacy of the

technology.
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ICT IN AGRICULTURE MARKETING

“No country will reap the benefits of the network age by waiting for them to fall out of the sky.
Today’s technological transformations hinge on each country’s ability to unleash the creativity of its
people, enabling them to understand and master technology, to innovate and to adapt technology to
their own needs and opportunities.”

The Human Development Report, 2001
The Indian Agricultural Scenario

India with 127 different agro climatic zones, immense biodiversity and natural resources is one of the biggest
food grain and oilseed producers in the world. Small farms produce 41 % of India’s total grain (49% of rice,
40% of wheat, 29% of coarse cereals and 27% of pulses, and half of its fruits and vegetables) India’s
economic growth significantly depends on the health of the agriculture sector which provides employment to
62.5 % of the work force and contributes 18 % to GDP, earning 14.7 % export revenue. Like agriculture, the
subject of agricultural marketing is in the concurrent list of the Indian Constitution and is gaining importance.
Agricultural Marketing in India with the help of ICTs is undergoing a significant metamorphosis and
considerable opportunities have opened up. The Vision 2020 document of the Department of Agriculture and
Co-operation acts as catalyst towards the development of “Agriculture Online”. The various digital initiatives
undertaken by the Government are Agrisnet, Agris, Agmarknet, Dacnet, Vistarnet, Aphnet, Fishnet, Hortnet,
Seednet, Ppin, Coopnet, Fertnet, Arisnet, Afpinet, Arinet, Ndmnet etc. with their independent websites.

-

—

Regional Initiatives/Projects: AgriWatch; Krishi Vigyan Kendra’s; MSSRF’s “Mission 2007 (Village
Knowledge Centers); e-choupals; Hariyali Kisan Bazaar N. Delhi; Tata Kisan Kendra U. P., Haryana and
Punjab; Krishi Vipanan M.P.; Grasso PCO Project and Krishi Marata Vahini Karnataka; Kissan Kerala and
e-Krishi Kerala; NCDEX, MCX, Akashganga Gujarat; aAQUA Pune, Mahindra Kisan and Krishiworld
Maharashtra; Safal National Exchange of India Limited (SNX), Asha, Assam etc.

Major Recommendations

e Asweknow the future lies in rural computing, our rural ICT policies must be tailored according to our
requirements, integrated websites should be set up for all agencies of both State and Central governments
like APEDA, APMC, CWC, SWCs, CACP, CCI, DMI, FCI, JCI, KVKs, MPEDA, NAFED, TRIFED,
NCDC, NDDB, NHB, SAMBs.
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A Few Important Models, Initiatives, Projects of the Agricultural Marketing Information Networl

Activity Description

Reference
Information

Lanmched., m March 2000, lnking importaont
agriculinral  produce markets,  the  Stae
Agriculture Marketing Boards and Direciorates, It
provides information on agncoliure  produocis,
their prices, arrivals, availability, trends, analvsis,
laws, etc. Currenily, AGMARKNET covers 2,5
merkeis  all over the coumry  and displayvs
information of 400 commadities on a dailly basis
in ten langnages, lmking all mnporiant APMCs in
Imetia.

Marketing Channel — PPP initiptive

Public-Pariner- Paricipation concepd

hitp - agmarkaet.nic.in

It maintaing a close linson between the Central
and Bate govermnments in the implementaton of
agriculmral marketing policies in the country 1o
safcguard the ineresis of pmodocer-scllers as well
s ll'ﬂ.‘ SO TSEINETS.

hitp-agmarkaet nic.in
dnrhwelcome. fifm

Al sustamable development of agncubure that
improves  the quality of life of ithe roral
population.  Identify  location of markets for
comeciivity under the Directioraies of MMarkeiing
Scheme based on importance of the market in
coimmodity fow patems.

P Agricenpr Ric. s
Feate el e

Ensure reasonable gain o the frmers by creating
emvinpnment in markets for Gair play of supply and
demand forces. Provide site for installsion of
Apmarknet  node  comprsing of  Market
Coimmitees) spread all over the countny.

W, dprmartetinadle. com

Area/state Agency!
Projeci
India
AGMARK
MET
Dhrectorte of
Marketiing & Al
Inspection
Stk
Agriculiural SAME
Marketing:
Boards
Agriculiural
Produce APMC
Mlarker
Comimitiess
Fasan Call
Inddliza Centre

The Department of Agriculture & Coopsration
(DAC), Ministry of Agriculture, Govi, of Tndia
launched Kisan Call Centers in 2004 in every
state o deliver extension services and marketing
infoarmatson

http://agricoop.nic.in/
policy Incentives/
kisan Callfirst.htm

¢  Academic and research data in agriculture marketing needs to be digitalized in local languages.

¢ India needs to develop a structured nationwide common spot exchange.
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. Introduce electronic scientific grading of agricultural commodities in the markets.

e  Tele-density in rural areas continues to be low. Increase in tele-density, as component of infrastructure
development should be taken up.

e  Greater synergy between extension services and market is required.

. Strengthening of Agriculture Business Processes through e-Form, e-Document, Workflow Computing
should also be given importance.

¢  The involvement of a local partner in the delivery of the services will be significant for a disciplined
market.

MECHANISM OF DEVELOPING AND FIXING FOOD STANDARDS

The food industry in India is undergoing a radical change. The advent of technology in the food sector in the
form of processing techniques has infused a new vigor; it has led to an increase in shelf life of products, new
fortified products and storage solutions etc. Due to these technological interventions, processed food is now
available from the place of production to far reaches, that too not only within the country but also across
international boundaries. To ensure that products that are produced for consumers are safe and of high
quality, food safety has become a growing concern across the world. Food standards are expected to
acquire greater importance, given growing consumer demand for products which are healthy and due to
increasing concerns about the quality of food.

Developing food standards:

The central government has constituted a committee .
called the Central Committee for Food Standards L L

(CCFS) to advise it on matters related to standards. e Central Committee for food Standards
The standards setting body “BIS” is the main (CCFS)

formulating body of Indian standards in line with

national domestic requirements. It sets voluntary ® Bureau of Indian Standards (BIS)

standards to indicate the quality of the product by the

use of ISI mark. While DMI formulates grade * Directorate of Marketing and Inspection

. . (D.M.L.)
standards known as “AGMARK” with relevant quality
definitions and grade designation marks. International body
Internationally, the “Codex Alimentarius
Commission (Codex)” is the international food Codex Alimentarius

standards setting body under FAO and WHO, jointly.
The Codex follows the food standards programme recognized by the World Trade Agreements on Sanitary
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and Phytosanitary (SPS) and Technical Barriers to Trade (TBT), which is basically the reference point for
food standards applied in international trade.

Regulatory Bodies
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Codex India: The Directorate General of Health
Services, Ministry of Health and Family Welfare has
been designated as the nodal ministry (National Codex
Contact Point, NCCP) for liaison with the Codex
Alimentarius Commission and to coordinate with the other concerned government departments at central
and state levels, food industry, consumers, traders, R&D institutions and its shadow committees.

» Codex India
«  Chmlity Council of India {CxCT)
¢« Expon Inspection Council of India (EIC)

QCI: anon-profit autonomous body, coordinates, guides and implements a national quality initiative through
its five bodies namely National Accreditation Board for Certification Bodies (NABCB), National Accreditation
Board for Education and Training (NABET), National Accreditation Board for Testing and Calibration
Laboratories (NABL), National Accreditation Board for Hospitals & Healthcare Providers (NABH) &
National Board for Quality Promotion (NBQP)

EIC: An apex body under Ministry of Commerce to provide for sound development of export trade through

quality control and pre-shipment inspection.

Food Safety Certification
The various food certification schemes running in India are:

o BIS Quality Management Systemns OMSCS: as per IS/ISO 9001 was launched in September 1991

Cenification Scheme (QOMSCS) under the provisions of the Bureau of Indian Standards Act,
« HACCP (Hazard Analysis Critical 1986. The Scheme is being operated in accordance with ISO/
Contral Points) IEC Guide 62
» |50 22000 ’
* Intemational Food Standard (IF3) HACCEP : a process control system that identifies and prevents

microbial, chemical and other hazards in food. BIS offers two
Certification schemes to the food industry.
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. HACCP Stand-alone Certification against IS 15000:1998

. HACCP based Quality System Certification provides for two Certifications: one, Audit Certification
of Quality System against IS/ISO 9000 and the other Certification of HACCP against IS 15000:1998

Food Testing Infrastructure

According to a pilot study conducted by Ministry of Food Processing Industries, based on test capabilities,
equipments and infrastructure 312 laboratories from all over India were identified. Of the 312 laboratories
identified for the study only 127 labs replied to their questionnaire. The 127 labs were then categorized into
4 tiers namely National level (5 labs), Regional level (6 labs), State level (34 labs) and Local level (71 labs).

Suggestions

o Thfe protocols to be de.veloped for standardization of food Lab accreditation through: NABL,
articles should keep in mind the actual users of these A pppA EIC. BIS
standards, the environment, the culture and the present

infrastructure of the country where they are to be = Human SKkill development: CFTRI,
implemented. IFTTC, IGNOU, ICAR, Industrial

Associations (CII, FICCI)
. Knowledge of the changing scenario of food standards

and their rigid requirements, typically, does not reach rural
India timely. Public knowledge of food standards is therefore quite limited and only few farmers are
aware of the procedures. So focus should be on assisting farmers to meet these standards.

e  Ensure implementation of good hygiene and good management practices from farm to product level.

e  Take a leading role in developing food standards and support other countries in developing standards
similar to ours.

TOWARDS AGRICULTURAL INNOVATION PoOLICY

Continuing focus on household food and nutrition security, decelerating growth in total and partial factor
productivity, unsustainable land and water use practices, economic and ecological access to food, especially
for the poor: are some of the agricultural development challenges. In order to address these challenges with
an emphasis on inclusiveness of the rural poor in the development process, the role of agricultural science
and technology assumes greater significance. This is primarily because of limited scope for cultivation area
expansion to produce more and also our reaching a stage where further exploitation of natural resources
would compromise sustainability of agricultural production systems. Therefore, Indian agriculture will have
to shift from resource or input-based growth to knowledge or science-based growth and development. In
this context, efficiency of agricultural science and technology systems should be enhanced to promote
technological innovations.
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Agricultural Research System

In India, concept of agricultural research is moving from supply driven to demand driven kind of interventions.
This paradigm shift entails a move from a process concept to some kind of output and outcomes. In this
context, the actors, creation and application of new knowledge, institutional innovations and policy issues
have become equally important. In India, there is an organised agricultural research system i.e., basically a
three-tier system. At the centre there is a network of organizations under the Indian Council of Agricultural
Research (ICAR). At state level there are the state agricultural universities (SAUs), and at the zonal level
(covering a couple of districts) there are zonal research stations controlled by SAUs (Fig 6-25.01). So this
is a very strong mechanism, establishing linkages between ICAR institutes, SAUs and private sector, for
profit as well as non-profit activities. These strong inter-institutional linkages of the Indian Agricultural
Research System link all the research institutions with farmers and development agencies.
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Fig 6-2501: Chreanization and linkages of Indian agrncoulinral rescarch sysicm
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commercialization and transfer of improved technologies and thereby making research demand-driven, which
is a necessary condition for improving the capacity for agricultural innovations.

Committed fund for inter-institutional programmes is one instrument of developing the linkages and partnership
within the system. Now when we focus on the knowledge creation, which is one component of the innovation
system, what are the implications for agriculture R&D? First comes the question of resources. If we compare
how much India is investing in agriculture R&D, we see that it is 0.5% of agricultural GDP, which is much
below that spent by other developing and developed countries (Pal and Byerlee, 2006). So we need to
increase it, gradually, to at least one percent of Ag GDP and then rationalize the allocation by regions and
commodities. Eastern India still suffers from under-investment; additional resources should be invested there.

Capacity for Innovation: Role of Policy and Institutions

Another important issue is the increasing interaction between public policy, institutions and technology/
knowledge. There is a need to align policies and institutions to facilitate the flow of knowledge and technology
to the end |users.
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through commercialization of technology and incentives provided to the scientists. Mechanisms for partnerships
like funding and intellectual property management provide incentive to work together and share the credit
among the partners.

There is a need to empower the farmers through provision of information and skills, so that they are able to
articulate their demand and respond to emerging opportunities through innovations. This can be achieved
only when we bring the extension system close to farmers and understand their behavior in sharing and
application of knowledge and technologies. Once this is done, farmers will be able to see where the
opportunities are and where they can use their resources, knowledge and skills to tap these opportunities.
Therefore there should be systematic efforts by public agencies, governments, and other agencies to develop
this capacity among the farmers. There have to be some kind of local knowledge centers or interest groups
so that they are able to integrate the knowledge available, pass it on to the farmers to make them understand
and apply it. So this is very important as seen in case of Bt cotton.

Inference

Agricultural innovations system necessitates adequate investment in R&D for accelerating flow of technologies
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and knowledge to end-users. This should be supported with facilitating policies and enabling institutions.
One should understand this policy-institution and technology interface and take appropriate corrective measures
to promote innovations. Finally, efforts should be made to understand behavior of farmers in terms of
access, application, and sharing of information, so that appropriate steps are taken to develop their capacity
through provision of information and skill development, which are necessary for enhancing rate of innovations
in Indian agriculture.
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The country is entering the age of knowledge when increasing returns would be ubiquitous.
The democratic governance structures of this country have evolved, over the course of six decades,
sets of complex institutions systems and practices that bind or otherwise relate S&T to the other
spheres. With about four thousand research and development organizations, large organized
systems of knowledge production, millions of knowledge-workers and an even larger number of
citizens trying to engage in knowledge-based activities ranging from agriculture through
semi-skilled workers to industrial workers, coupled with the fact of the country being especially
gifted with immense diversity in natural resources -- the opportunity set of potential outcomes are
immense and invigorating.

The long twentieth century in Indian S&T based developmental experiments, in particular at
grass roots, has thrown up immense volumes of data, facts and artifacts. A crucial issue emerges.
The country very badly needs a strong mechanism to capture data related to S&T and innovation
right from the regulatory or executive levels to source-points where S&T output or innovations get
generated.

This Report presents several facets of Indian S&T. In lieu of attempting the development of a set of
traditionally known indicators of S&T, the attempt here has been to capture multiple facets of Indian
economy and society where S&T makes contributions. With unstated theoretical bases, contributors
presented research conclusions in the form of several portrayals. Given the fact that S&T interfacing
the economy and society has very large dimensions this Report could take up only a handful.
Such a collage offers albeit a picture of where Indian S&T is located.

This printed version is about one fourth of the full Report, available at http://www.nistads.res.in
The report is the first of its kind from this country. It is targeted at a wide readership ranging from
policy makers and advisors to academic readers as well as the common person. Following six
themes, with regard to S&T have been taken up in the report:

Human Resources

Financing

Structure, Infrastructure and Public Space
Industry

Output and Patents
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