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During the past five-six years, 71 
biofortified varieties in different crops 
were developed to provide nutritious 
food and address the problem of 
malnutrition in our country. These 
crops are naturally biofortified with 
vitamins, minerals and amino acids and 
have reduced level of anti-nutritional 
factors. Honourable Prime Minister of 
India dedicated 17 biofortified varieties 
to the nation in October 2020. These 
varieties have been brought under 
the seed chain to make biofortified 
foodgrains available to the public 
distribution system. It is estimated 
that the biofortified crop varieties are 
grown in more than 4 million ha in the 
country. 

ICAR has emphasised on 
developing good agricultural practices, 

precision farming, regional crop 
plans, climate-resilient and water-
economising technologies to enhance 
productivity and income security to 
farmers. Stress tolerance traits such as 
disease resistance, drought tolerance 
and submergence tolerance were 
transferred to high yielding crops 
resilient to adverse climatic variations. 
About 1020 climate-resilient varieties 
that withstand various biotic and abiotic 
stresses in different climatic and soil 
types have been developed during the 
period 2015-2021.

ICAR has focused research on Agri-
Genomics and genome editing. Genome 
editing is a precision mutagenesis 
tool for genetic improvement of 
crops. Transgene-free genome-edited 
mega rice cultivar MUT1010 with 

enhanced yield and stress tolerance 
was developed by editing four different 
genes. Reference genomes sequence of 
wheat, pigeon pea and jute has been 
developed. Development of 50K SNP 
Chip for rice has been developed to be 
used for marker-assisted breeding of 
rice.  

ICAR works on various 
horticultural crops such as fruits, 
vegetables, flowers, spices, plantation 
crops, and medicinal and aromatic 
plants. A total of 1,596 high-yielding 
varieties and hybrids of horticultural 
crops (fruits, vegetables, ornamental 
plants, plantation and spices, medicinal 
and aromatic plants and mushrooms) 
have been developed. As a result, the 
productivity of horticultural crops like 
banana, grapes, potato, onion, cassava, 
cardamom, ginger, turmeric has 
increased significantly. 

Quality standard for export 
purpose has been developed for apple, 
mango, grape, banana, orange, guava, 
litchi, papaya, pineapple, sapota, onion, 
potato, tomato, pea, and cauliflower. 
By using biotechnological tools, 
transgenics in brinjal and tomato have 
been developed. Improved techniques 
for the production of disease-free 
quality planting material have been 
developed for citrus, banana, guava, 
potato, cassava and sweet potato. 
Micro-propagation techniques have 
been standardised for various fruits, 
spices and other vegetative propagated 
plants and widely utilised for rapid and 
mass multiplication of various species. 
Organic farming, coastal agriculture 

“A major contribution of 
ICAR is the eradication of 
Rinderpest disease from 
the country. Rinderpest was 
declared eradicated in 2011, 
making it the first animal 
disease to be eliminated in 
the history of humankind. 
For centuries, Rinderpest 
caused the death of millions 
of cattle, buffalo, yak and wild 
animals, leading to famine 
and starvation.”

Soil health cards have been prepared and 
distributed to farmers by ICAR
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and Island ecosystem have been 
addressed to enhance productivity and 
manage carbon emissions in the region.

Integrated Pest Management (IPM) 
was adopted as a major thrust area of 
crop protection. IPM aims at minimal 
use of hazardous chemical pesticides 
by using alternate pest control methods 
and techniques. Bacillus and neem-
based pesticides are being granted 
regular registration status under the 
Insecticides Act, 1968. IPM modules 
have been used for pest management 
in Basmati rice (Export quality), 
cotton, vegetables, fruits, pulses and 
oilseed. Implementation of ICT based 
pest monitoring is being carried out in 
pulses. 

ICAR has revolutionised quality 
seed production and strengthened the 
system to address farmers’ needs. 
Seed hubs for pulses (more than 150), 
oilseed (more than 35) and millet were 
established in SAUs, ICAR Institutes 
and KVKs for accelerated production 
within a specific time frame.

Land use maps and soil survey 
maps have been prepared for effective 
land utilisation for sustainable use of 
natural resources. Soil resource maps 
of the country (1:1 million scale), 
states (1:250,000 scale) and 55 districts 
(1:50,000 scale); soil degradation map 
of the country (1:4.4 million scale) 
and state soil erosion maps (1:250,000 
scale) have been prepared and are being 
used by various agencies. 

Animal Husbandry
Animal husbandry is an integral part 
of our agricultural system and animal 
genetic resources are our traditional 
strength. ICAR focuses on several 
species like cattle, buffaloes, goat, 
sheep, camel, pig, horse, donkey, yak, 
mithun, poultry, and duck. It carries out 

basic and strategic research in cutting-
edge technologies in animal genetics 
and breeding, nutrition, physiology and 
reproduction, animal health and animal 
products technology. 

The focussed research areas in 
animal science include germplasm 
conservation and improvement, 
livestock nutrition, preventive health 
care, vaccine production and handling 
emerging diseases, and milk and 
meat product development. The 
livestock population of India has been 
characterised in their natural home 
tracts to identify and register 197 breeds 
and get them notified in The Gazette of 
India. This includes 50 breeds of cattle, 
17 breeds of buffaloes, 34 breeds of 
goats, 44 breeds of sheep, 9 breeds of 
camel, 7 breeds of horses, 19 breeds of 
chicken and 3 breeds of dog. 

Vaccines and diagnostics have 
been developed for the effective control 
of livestock diseases. Vaccines/vaccine 
candidates developed include H5N2 
DIVA marker vaccine against Avian 
Influenza virus, Sheep pox vaccine 
(Srinagar strain), VLP based IBD 
vaccine for poultry, Classical Swine 
Fever live attenuated vaccine, Equine 
Influenza vaccine for respiratory 
viral infections, brucella vaccine 
and Thermo-tolerant type ‘O’ FMD 
Vaccine candidate. 

Milk Revolution
During the 1950s and 1960s, India was 
a milk deficit nation and was importing 
milk/milk powder. Operation flood was 
launched to expand dairy cooperatives 
and infrastructure development.  The 

dairy industry is growing steadily at 
6.4%, well above the global annual 
growth rate of 2.2%. The per capita 
availability of milk in the country 
increased to 394 gm/day in 2018-19, 
which is much higher than the world 
average of 294 gm/day. 

Genetic improvement of livestock 
species is being carried out to 
increase production performance with 
respect to milk yield, body growth 
and reproductive performance. The 
conservation of animal and avian 
genetic resources is the priority of 
ICAR and several breeds of cattle, 
goat, sheep, camel and poultry have 
been conserved in their original habitat 
as well as in the form of embryo, semen 
and DNA. Production of cloned buffalo 
calves has been carried out from dead 
progeny-tested buffalo bull (from 
seminal plasma-derived somatic cell) 
and Wild buffalo through inter-species 
cloning. 

Fisheries
Blue Revolution has enhanced fish 
production and has made India the 
second largest fish producing country in 
the world. To diversify fish production 
at commercial scale, breeding and  
seed production technology of several 
food fishes and ornamental fishes 
has been developed. A genetically  
improved uniform rohu called Jayanti 
Rohu with 17% higher growth 
realisation per generation was 
developed through systematic selective 
breeding. 

Species diversification of 
freshwater aquaculture for over a dozen 

“Poultry is one of the fastest-
growing segments of the 
agricultural sector in India 
with around 8% growth rate 
per annum. India is one of the 
world’s largest producers of 
eggs and broiler meat.”

Happy Seeder (Source: Wikipedia)
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important fish species such as carps and 
freshwater prawns has been successful 
including packages of practices of their 
breeding and seed production. Marine 
cage-culture has been used for farming 
high-value fish species and technical 
support has been provided to install 
cages along the Indian coasts. Similarly, 
several value-added fish products, 
products of aquaculture importance and 
nutraceuticals from seaweeds have been 
developed.

Mechanisation and Digitisation 
of Agriculture 
Farm implements and machines 
were developed for improving farm 

mechanisation in the country to save 
time and labour, reduce drudgery, cut 
down production cost, reduce post-
harvest losses and boost crop output 
and farm income. 

Precision machinery has been 
developed for efficient agricultural 
operations in irrigated, rain-fed and hill 
agriculture, horticulture, livestock and 
fisheries production. The machineries 
are fuel-efficient and designed to meet 
our social and environmental conditions 
(small land holdings, difficult terrain 
and different farming systems). 

Since women are the main 
workforce of agriculture, machines 
like maize-sheller, okra-picker, etc. 

have also been developed keeping 
in mind their specific requirements. 
Energy management and utilisation 
of conventional and non-conventional 
energy sources in agricultural 
production and processing activities are 
some of the focussed areas of current 
research. 

ICAR has developed 210 
technologies/implements/ machines 
and about 23197 prototypes of farm 
machines. A mechanised solution was 
also provided for rice crop residue 
burning leading to reduction in fire 
events from 127774 in 2016 to 61332 
(about 52%) during 2019 through 
in-situ residue management using a 
machine called Happy Seeder. 

ICAR vigorously pursued the 
deployment of digital platforms in 
agriculture and the application of ICT 
for farmer’s empowerment. More than 
180 mobile apps have been developed 
on different aspects of farm and 
farmer-related services. KVKs are also 
providing mobile agro-advisories and 
other services to farmers. KVKs have 
even been linked with common service 
centres to provide demand-driven 
information and services to farmers.

Education and Innovation
Agricultural education is being 
promoted by ICAR by establishing new 
central agricultural universities. The 
accreditation of SAUs is being carried 
out to enhance the quality of education 
and standards in SAUs. National 
Higher Agricultural Education Project 
(NHAEP) is being implemented to 
provide training to students and faculty 
members in cutting edge technologies 
and emerging areas of science. 

ICAR has also established 
the Netaji Subhash International 

“ICAR has played a major 
role in promoting excellence 
in higher education in 
agriculture and coordinating 
education in all state 
agricultural universities 
and central agricultural 
universities”

ICAR is deploying digital platforms in 
agriculture for farmer’s empowerment
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Fellowship for overseas doctoral 
degree programme. IARI-Jharkhand 
and IARI-Assam have been established 
in Jharkhand and Assam, respectively. 
Rajendra Agricultural University, 
Samastipur, Bihar was upgraded to 
Rajendra Prasad Central Agricultural 
University for enhancing education 
quality in Eastern India. 

ICAR has also been engaged 
in the development of efficient and 
effective technology transfer systems 
for shortening the time lag between 
technology generation and adoption. 
The motto of the Council, “Agri Search 
with a Human Touch” speaks volumes 
of the importance that the Council 
attaches to transfer of technology 
to the major stakeholder — the 
farming community. Similarly, ICAR 
established 50 Agribusiness Incubators 
(ABI) since 2016 and supported 1476 
start-ups/entrepreneurs/incubatees 
during 2014-20.

ICAR Technologies – Making 
Impact
Basmati rice is a highly valued 
agricultural commodity in the 
international market for its cooking and 
eating quality. About 90% of Basmati 
rice trade in overseas market is shared 
by India. 

USA Basmati 1121 semi-dwarf 
variety was developed by ICAR-IARI 
in 2003. It has an advantage over 
traditional basmati varieties which were 
tall, prone to lodging, photoperiod 
sensitive and low-yielding. This variety 
has extra-long slender grains (cooked 
length up to 22 mm), pleasant aroma 
and requires less cooking time. It gives 
an average yield of 4.0 t/ha over 2.5 
t/ha of traditional basmati varieties. 

Consequently, export earnings from 
Basmati varieties increased nearly  
six-fold, from Rs. 5,573 crores 
in 2006-07 to Rs.32,806 crore in  
2018-19 (at 2018 prices). The annual 
export earnings from PB-1121 are 
estimated at Rs.19,939 crore (i.e. 
US$ 2926.7 million) during Triennium 
Ending (TE) 2018-19.  

HD 2967 is a semi-dwarf wheat 
variety developed by ICAR-IARI. 
It was first released for the North-
Western Plains Zone (NWPZ) during 
the year 2011 and later extended 
for cultivation in the North Eastern 
Plains Zone (NEPZ) in 2014-15. This 
variety gives an average grain yield of  
5.04 t/ha in NWPZ and 4.54 t/ha in 
NEPZ. The total economic surplus 
generated from HD 2967 is estimated at 
Rs. 62,405 crore (at 2018 prices) during 
the past eight years (2011-2018). The 
total economic surplus generated from 
this variety was estimated at Rs.12,889 
crore for TE 2018-19 (at 2018 prices).

India is the largest producer of 
pomegranate in the world with nearly 
86% of area under Bhagwa variety 
(2.05 lakh ha). The annual economic 
benefit for the year 2017-18 is Rs 9,617 
crores at 2018 prices. Bhagwa variety 
holds a major share in the pomegranate 
exports from India. On the export 
front, pomegranate export earnings 
increased from Rs 21 crore from 
10,315 MT in 2003-04 to Rs 688.47 
crore (98.98 million US$) from 6.78 
lakh MT. The direct total economic 
surplus/benefits since the adoption 
of dogridge rootstock for raising 
grape crops was 15,212 crores during  
1996-97 to 2017-18 (at 2018 prices). 
The economic surplus for the year 2017-
18 was Rs.1,721.6 crore. Exports of 
fresh grapes earned a foreign exchange 
of US$ 334.91 million (Rs.2,335 crore) 
while the value of export of raisins was 
the US$ 26.217 million during 2018. 
Nearly 90% of these exports are based 
on the fruits obtained from grapes 
raised on dogridge rootstock.

Future Perspective 
The Food and Agriculture Organisation 
(FAO) of the United Nations defines 
food security as a situation where all 

“The Prime Minister has 
envisioned making India a 
USD 5-trillion economy by 
2024-25. The agriculture 
sector is aiming to contribute 
at least USD 1 trillion and to 
provide a momentum to our 
economic development.”

people have, at all times, physical and 
economic access to sufficient, safe and 
nutritious food that meets the dietary 
needs and food preferences for a 
healthy and active life.  According to 
FAO estimates in The State of Food 
Security and Nutrition in the World, 
2020 report, 189.2 million people are 
undernourished in India.

Mainstreaming of biofortified 
crops and consumption of more fruits 
and vegetables would be desirable for 
better nutrition outcomes.  Economy 
and Ecology should move together. The 
major priorities for India are to adopt a 
comprehensive strategy for enhancing 
public expenditure on agricultural 
research and education, processing, 
market infrastructure and market 
intelligence. The digital revolution 
has opened new windows for Indian 
farmers. Technologies like precision 
agriculture, e-extension, drone-led 
operations, smart warehousing and 
transport optimisation, real-time yield 
estimation and price information, 
credit and insurance management 
and e-marketing have proven their 
applicability in making agriculture 
predictable and profitable. 

ICAR is also gearing up research to 
limit carbon emission in agriculture to 
fulfil our global commitment. The multi-
dimensionality of doubling farmers’ 
income necessitates transforming 
agriculture from a production-
centric to a holistic agri-food system. 
Research reorientation now demands 
greater thrust on innovation to bridge 
knowledge and technology gaps to 
address supply chain management in 
agriculture. 

The Prime Minister has envisioned 
making India a USD 5-trillion economy 
by 2024-25. The agriculture sector 
is aiming to contribute at least USD 
1 trillion and to provide momentum 
to our economic development. The 
slogan of Jai Jawan, Jai Kisan, Jai 
Vigyan encourages agricultural science 
and technology to remain globally 
competitive as well as achieving the 
goal of Atmanirbhar Bharat. 



























82  |  Science Reporter  |  August 2021

Image credit: DBT

•	 India has a great economic 
opportunity to leverage the existing 
infrastructure to manufacture 
Personal Protective Equipments 
(PPEs) and export PPEs for 
domestic and global consumption, 
which has evolved as a key concern 
across different countries in the 
present time. A dedicated program 
on manufacturing of PPEs in 
coordination with different line 
ministries such as the Ministry of 
Textile and Ministry of Health and 
Family Welfare may be initiated. 

•	 Promoting R&D in Mission mode in 
potential areas such as alternative 
fabrics/materials/designs for PPEs, 
low-cost test kits, therapeutic drugs, 
medical devices etc. Specific public 
sector enterprises could be identified 
to manufacture these products 
in scale for indigenous adoption 
contributing to import substitutions.

•	 Appropriate mechanisms need to be 
developed to fast track prototyping, 
testing, validation and clinical 
trials of medical devices such as 

ventilators, splitters, etc. High-
quality standards have to be ensured 
to enable acceptance from global 
markets. The Member (Health) 
and Member (S&T) who have been 
driving the efforts on promoting 
manufacturing of medical devices 
need to be continued.

•	 Appropriate management 
of medical waste is crucial. 
Manufacturing incinerators and 
development of alternative waste 
management disposal systems 
would not only ensure proper 
disposal of biomedical wastes 
related to COVID-19 in India, 
it could also reduce the cost of 
disposal of biomedical waste. 
It also presents an opportunity 
to serve the global demand for 
biomedical waste disposal systems.

•	 Recently ICMR has approved testing 
facilities in CSIR laboratories 
for COVID-19, to assist testing 
and containment of the novel 
coronavirus. As Laboratories/
R&D Institutions under the S&T 

departments are located in almost 
all regions of India, measures 
like mandatory basic training to 
JRF/SRF to be given on handling 
equipments/procedures to support 
health emergencies like Covid-19.

•	 A Futuristic Technology Division 
may be set up under each R&D 
Institution to keep a vigil on 
probable issues/emergencies that 
might arise in the future and to 
address the same, in collaboration 
with various scientific/medical 
departments.

•	 Due impetus needs to be given to 
R&D and promotion of technical 
textiles which include protective 
clothing, sports gears, medical 
equipment and consumables, 
etc. Presently most technical 
textiles are imported. Indigenous 
manufacturing of these products 
will reduce India’s dependency on 
imports while boosting production 
in India.


