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INTRODUCTIO 

F 
ood security in a country 
like India, which is large, 
economically backward 
and densely populated, 

always remains a major issue. Food 
security is not possible without 
adequate agricultural production 
within the country. More production, 
is possible only through scientific 
research and innovation. 

In the past, India, a famine-starved 
country as British had left it, dependent 
on foreign-aid and import for food for 
next two decades, was able to come 
out of that condition with judicious 
application of science and technology 
in different sectors of agriculture and 
achieved se lf-sufficiency in food 
production. It ranks second in terms of 
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global farm output and net exporter in 
agriculture since 1992. But after 1990 
no major path-breaking scientific steps 
have been taken in agriculture and it 
is just following "business-as-usual". 

Meantime agriculture production is 
showing a declining trend. Yields of 
most crops have reached their plateau. 
Climate change has started to take 
its toll on agricultural producti vity. 
Incidence of pest and diseases , a 
consequence of global warming, has 
increased resulting in more harvest 
loss. Possibili ty of further expansion 
of arable land is restricted for loss of 
biodiversity and other environmental 
issues. Existing farming practice is not 
capable of tackling these challenges. 

Unless India rises to the occasion in 
time and initiates necessary measures 

to revitalise its agriculture research 
sector, it may find it difficult to feed 
its vast population projected as 1.5 
billion by 2050. 

AGRICULT RAL R D& E
GLOBAL SCENARIO 

The first conscious attempt to so lve 
the world's food problem through 
technological innovation was made i □ 

1960 when the orwegian-American 
agronomist orman Borlaug 
developed a dwarf variety of wheat in 
his laboratory at Mexico which when 
planted at high density in the field and 
cultivated with application of chemical 
ferti lizer, controlled irrigation and 
farm machinery resulted in manifold 
increase in crop-yield . India, led 
by scientist MS Swaminathan, was 
one first countries (next to Mexico) 
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to e mbrace th e techno logy a nd 
demonstrate its success. The process 
later was applied to other cerea l crops 
and adopted by many other countries. 
It was known as green revolution. Jn 
spite of stem criti cism developed in 
later period against green revolution it 
is no denying a fac t that without green 
revolution world would not be able to 
feed even fifty percent of its curre nt 
populati on. 

During e ighties and nineties, led 
by di g ita l techno logy, investme nt 
in agriculture was on decline. Food 
price shock in 2007-08 made world 
authori ty to revisit agriculture sector 
and put necessary impetus in its 
research but in a directi on that w ill 
remove the short-comings of green 
revo lution. 

Green revolution concentrated on 
increased production, no t fa rme r 's 
income. It invo lved costl y inputs and 
could be made economically viable 
only w ith heavy subsidy by respective 
governments on seed, fe rtiliser, energy 
(diesel and e lectricity) etc . Increased 
yield often led to lower price and the 
profit could not match the re lated cost. 
Moreover, its benefi t could be reaped 
by a section of rich farrners only while 
large population of small and marginal 
farrners were left out. A lso the process 
explo ited natural resources like soi l 
and water heavily resul ting eco logical 
imba lance. 

Current agricultural research a ims 
to d eve lop me th o d s w hi ch w ill 
be economi ca lly v iab le , socia ll y 
accep ta bl e a nd e nviro nm e nta ll y 
sustainable. It focuses on the fo llowing 
aspects: 

I . From earlier top-down, suppl -
dri ven approach it has taken 
a bottom-up, demand-driven 
and most importantly farmer
centri c approach. R esea rch 
topic is se lected in consultation 
w ith them, recogniz ing th e ir 
needs w ith regional variation. 

2. Green revo luti on technology 
required la rge land ho lding 
whereas majori ty offarrners in 
world ho ld land between 1-3 
ha. Hence research now gives 
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more attention to the need of 
small and marginal fa rmers. 

3 . Co n ve nt io n a l r esea r c h 
co nce ntr a t e d o n cro p 
development, mainly wheat and 
rice. Now with changed dietary 
habits the e mph as is is on 
products like fruits, vegetables, 
da iry and poultry products 
w ith more nutrient va lue and 
higher price. Simultaneously 
researc h to e nri ch ex is ting 
crops w ith more nutrients and 
to fi nd a lternative of cerea l 
crops such as millet, sorghums 
cassava is also in the process. 
Thi s broade ns the scop e of 
farmers ' income. 

4. Wome n fo rm a large part of 
agricultural labour particularly 
hired labour. Thei r roles a re 
now acknowledged to improve 
the ir income. For instance, 
horticulture is a sector which 
employs more women. Hence 
development of ho rti culture 
w ill ensure the ir betterment. 

5. Tre m e ndo u s pro g ress in 
biotechnology and molecular 
bi o logy s in ce nin e ti es, 
especially in current millennium 
has opened a new horizon in 
agri cul ture . Scient ists have 
deve loped new plant-species 
w ith qua lit ies li ke c limate
res ili e nce, pes t- res istance, 
more-nutrient, higher-yield etc 
and/or animal breed with higher 
productivity. This new arena of 
research in agricul ture is often 
termed as gene revo lution. 

6 . Ta kin g du e cog ni za n ce 
of env iro nmenta l aspec ts, 
new farming techniques are 
d eve loped w h ich he lp to 
preserve natura l resources . 
Conservati on agriculture and, 
organic farming is now being 
promo ted as e nv ironm e nt
fr iendly but their la rge scale 
application in an economically 
be neficia l way is yet to be 
developed. 

AGRICLLl RAL R, D& 

E- I DIA SCE ARIO 

Indi an Counc il of Agri cultural 
Research ()CAR) is the a pex body 
in India fo r co-ordinating research 
and educa ti o n in agri c ul ture at 
nationa l level. Its various di v isions 
are committed to different branches 
of agri c ulture , v iz. , crop , animal, 
fis heri es , ho rt iculture agri culture 
eng inee r ing etc . ICAR has l I I 
research institu tes spread across the 
country and devoted to specific area, 
6 nationa l bureaux to conduct research 
in bas ic sc ie nces, 64 agricultu ra l 
uni versities to impart educations and 
conduct resea rch at State leve l, 4 
Central universities, number ofKri shi 
Vigyan Kendras to conduct fie ld level 
experiments and extension erv ices . 
As per ADB Report 2014, India has 
one of the world 's largest agricultura l 
research systems and most qualifi ed 
research sta ffs. 

Yet Indian agriculture is suffering 
from some chronic problems which 
offer ample scope for its researchers. 

1. P roductivity of al I major crops 
is low and yie ld gaps are high 
w hen co mpa red to world 
average or its ne ighbouring 
co untri es li ke C hin a o r 
Vietnam. 

2. C ul tivat ion is mo re wate r 
intens ive resulting in depletion 
of ground water to an alarming 
level. 

3. A ltho ugh use of fe rtili ser o r 
pestic ides are not excess ive, 
improper use of fertil iser with 
mono-crop culture has reduced 
so il 's nu triti o n va lue whil e 
use of low qua li ty pestic ides 
increa e ri k f t 1c1ty in 
p lants in addition to huge 
output losses due to pests and 
weeds. 

4. Surplus produ ct io n is pre
dominantl y crop-centri c and 
India has to pay heavy import 
b ill in respect of vegetabl e 
o il or pu lses. Po te nt ia ls of 
other products such as fruits, 
vege t a bl es , da iry, a nim a l 
husbandry hav ing re lat ive ly 
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higher contribution in Agri
GDP have not been exploited 
in full. Potential of aromatic 
plants, medicinal plants remain 
untapped. 

Some structural defects persist in 
the sector which hinders its growth. 

Fund constraints : World Bank 
recommends spending on agricultural 
research as I per cent of agricultural 
GDP. Most developed countries spend 
much higher amount, up-to 3 per 
cent. India spends only .4 per cent on 
research or 0.54 per cent including 
extension, which is even lower than 
many other South-Asian developing 
countries. Moreover, a large part of 
that goes to meet salary and other 
administrative cost, little left for basic 
or applied research. China to meet 
its problem of insufficient resource 
has grouped its research institutes 
in two categories- commercial and 
non-commercial. While the latter 
category is engaged in core research 
and gets more public fund, revenue 
of the former largely depends on 
commercial source. As per WTO 
agreement subsidies on agriculture 
to be removed in phases, released 
fund could be deployed in research, 
as UNEP suggests. 

Technology Gap: India is 
lagging far behind in modern 
technology, particularly in the area 
of biotechnology, which is becoming a 
major threat in the present day context. 
ln green revolution, technology was 
developed by public institutions and 
open to all. In contrast, the sector is 
now highly corporatized and new 
technologies are well protected under 
patent rights, not accessible freely. 
Also, licence fee for accession is quite 
high. A fact that world's seed industry 
is becoming exceedingly monopoly 
of few multinational corporate 
giants is becoming a global concern. 
Recent legal dispute between seed 
manufacturing company Monsanto 
and its Indian licensee Nuziveedu over 
fixation and payment of licence fee 
may be an eye-opener. To combat this, 
China in the last decade has invested 
heavily in seed development sector. 

India, led by 
scientist MS 

Swaminathan, was 
one first countries 

(next to Mexico) 
to embrace the 

technology 

Recent acquisition of world 's largest 
seed manufacturer Syngenta by State 
owned Chem-China is another step 
in this direction. India's seed industry 
is heavily dependent on foreign 
technology. It is urgently required 
to develop indigenous technology in 
collaboration with foreign institutions. 
Some initiative has already been 
taken in rice sector which needs to 
be pursued. 

Low private investment : ln 
developed countries agricultural 
research, particularly product 
development, is largely sponsored by 
private organizations while research 
on basic technology is carried 
out at Government institution. In 
India private investment though 
increasing, is still quite low. While 
private investment is considered 
more efficient and productive than 
public expenditure, there is also the 
possibility that selection of research 
topic by private sector will be done 
more with commercial interest rather 
than for public good. It is necessary to 
design proper policy with incentive to 
attract private investment in the right 
direction. India's ambiguous patent 
regime is one reason that is deterring 
private investment. Private firms 
are reluctant to invest unless their 
commercial interest is protected. In 
India, agricultural tools and chemicals 
come under Indian Patent law of 1970, 
amended in 2005, while Protection 
of Plant Variety and Farmers' Right 
Act, 200 I provides patent right 
to the plant breeders which also 
protects farmers from exploitation 
of breeders and saves their rights on 
inherited knowledge. However, its 
many clauses and definitions are not 
clear and interpretations widely differ. 
Most agricultural patents taken in the 
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past are by foreign companies, as the 
survey noted. 

Weak Extension Linkage : 
' Extension service' means 
di ssemination of research knowledge 
from experiment station to farmers' 
field with necessary training for their 
adaptation. That requires deep rural 
penetration with trained extension staff. 
The services in India are provided by 
Agriculture Technology Management 
Agency (ATMA), KVK, SAU under 
ICAR. Performance of these could not 
be up-to the expectation due to lack 
of manpower and specialized staff. 
Research scholars are often more 
oriented towards academic career 
rather than field-level activities . 
Digital platforms provide one-way 
information on weather or market. 
Services provided by some large agro
based companies have only limited 
coverage. Linking newly developed 
agri-start-ups with research centres 
may be helpful. 

People opposition against GM 
technology: Genetically Modified 
species raises severe opposition 
from several corners like NGOs, 
social activists , environmentalists 
on issues like health hazard or 
ecological imbalances. Although these 
claims cannot be ruled out totally, 
unfortunately most of the allegations 
are made from mythical belief or wild 
guess without any scientific proof, 
as pointed out by the experts. Also 
the movement is highly polarised 
between EU and USA indicating the 
possibility of commercial interest. 
India so far has approved only one 
GM crop i.e. Bt cotton and a good 
many numbers awaiting under 
Supreme Court injunction. Benefits 
and possibility of biotechnology in 
general, or genetic engineering in 
particular, is well beyond question. 
Apart from higher yield it could also 
reduce the requirement of water, 
fertilizer, pesticide etc thus reducing 
the input cost. Negative impact, if any, 
as cited by its opponents , is not the 
flaw of technology but its inefficient 
or premature use by its producers on 
profit motive. What is needed is to 
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build up the necessary infrastructu re 
for reliable testing before commercial 
release of GM species aod complete 
database. 

WTO recommendation) with ob lique 
reference to infra structure. Research 
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in reform agenda. Research takes ti me 
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