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FOREWORD

Dr. Harsh Vardhan
Hon’ble Union Minister
For Science & Technology and
Earth Sciences

INDIA’S progress in the field of science and technology 
has been exponential during the last four years and the 
R&D work has addressed many of the problems the 

society is facing now. Science is now regarded as one of the 
most powerful instruments of growth and development. 
India is ranked sixth globally in the number of scientific 
publications and ninth in the number of patents filed. 

 The increase in the budget allocations to both 
the ministries have once again reiterated the present 
Government’s intent and resolve to give full support to 
Science and Technology endeavours for the cause of national development.

 It gives me great pleasure, therefore, to dedicate this document that consolidates the achievements of 
the Ministry of Science and Technology and the Ministry of Earth Sciences during the past four years. Several 
scientific and technological developments have touched the lives of common people in the last four years.

 The Ministry of Science & Technology and the Ministry of Earth Sciences have aligned several of their 
programmes with the Government of India’s ambitious national missions such as Swachh Bharat, Swasth 
Bharat, Startup India, Make in India, Skill India, Digital India, Doubling Farmer’s income etc. During the last 
four years, both the ministries have developed more and more synergy and started working together for 
addressing common areas. The mission launched by both the ministries  are a judicious mix of fundamental 
and application science, which include Cyber-Physical-Systems, Supercomputing, Aroma and Medicinal 
Plants, Sickle cell anemia and Biopharma etc.

 Both the ministries have several initiatives for facilitating the farmers and farming activities to improve 
crop productivity. Several new varieties of resilient crops with improved yields have been developed. Agro-
meteorological advisories are being provided to farmers which benefits them in their day to day farming 
operations.  During 2018-19, these advisories will reach 40 million farmers from the present 24 million. 
Similarly, the ‘Biotech Kisan’ is another such initiative which is assisting farmers in 15 agro-climatic zones. 
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The Aroma Mission for cultivation of aromatic plants has benefitted thousands of farmers. Biotechnological 
interventions have been introduced to improve soil fertility and biological health for high crop productivity

	 Ministry of Science Technology has been supporting and engaging in Research & Development for 
economic, efficient and environmentally safe energy generation and management. R&D activities have also 
been promoted with an aim to provide safe drinking water at affordable cost and in adequate quantity using 
appropriate Science and Technology interventions evolved through indigenous efforts.

	 The Ministry of Science & Technology has played a major role in building the Startup innovation 
ecosystem by supporting innovation research, technology development and product commercialization. 
There have been major programmes to support the incubation facilities across the country and work with 
institutes and universities to link them with the Startup and industry. 

	 The Ministry of Earth Sciences has improved the quality of weather, climate, ocean, coastal and 
seismological services over the last four years. Under the Monsoon Mission, the Ministry of Earth Sciences 
developed the capability of generating high-resolution weather and climate forecasts including monsoon 
and tropical cyclones using advanced dynamical models.  

	 The Ministry of Science & Technology has undertaken several initiatives that are people-centric and 
boost the income of farmers, as well as generate jobs for the socio-economic development of the North-
Eastern region. 

	 In this report, the details of achievements made by the Ministry of Science and Technology and Ministry 
of Earth Sciences in 17 different important themes are elaborated. Both the ministries are fully committed 
to harness science and technology for the socio-economic and inclusive development of the country. 

Jai Hind

(Dr. Harsh Vardhan)
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THE role of Science and Technology in a nation’s development is all pervasive. Performance of all 
sectors like Industry, Agriculture, Health, Energy, Water, etc. is critically linked to science and 
technology inputs and interventions. In essence, S&T has the potential to transform each of these 

sectors of economy and improve the living conditions of millions of our countrymen. 

 Ministry of Science & Technology and Ministry of Earth Sciences cover a very large canvas of R&D 
from the mysteries of the deep oceans to the Universe. The range encompasses grassroots innovators 
to top class scientists. The S&T activities impact right from a farmer in a remote corner of the country to 
sophisticated industries such as aerospace.

 To cater to such a large audience, it is necessary that adequate investments are made in scientific 
research, innovation and technology development. The present Government has consciously given a boost 
to investment and provided higher allocations for science, technology and innovation promotion. The 
budget allocation for the Department of Science and Technology for five financial years starting from 2014-
15 to 2018-19 was `19764 crores which is a whopping 90% increase over the preceding five years (2009-
10 to 2013-14). Similarly, there was an increase of 65% for the Department of Biotechnology; almost 
43% increase for Council of Scientific and Industrial Research, and 26% increase for the Ministry of Earth 
Sciences during this period.   

 S&T investments in India are yielding impressive results. India’s 6th position in the world in scientific 
publications ahead of France, Spain and Italy is one such indicator. India’s growth rate of scientific publications 
is around 14% as against the world average of 4%. India is positioned 3rd globally in nanotech research, 
which is another healthy sign of our capability in cutting edge areas of science and technology. The Council 
of Scientific and Industrial Research (CSIR) ranks 9th in the world among the 1207 government institutions 
in the Scimago Institutions Ranking World Report 2017. 

 The discovery of Gravitational Waves in 2017 has been hailed worldwide as one of the most fundamental 
scientific discoveries in recent times. It is a matter of great pride that 40 scientists from 13 Indian institutions 
are part of the LIGO-Virgo discovery paper published in Physical Review Letters. Scientists from two 
autonomous institutions of S&T Ministry viz. Indian Institute of Astrophysics, Bengaluru and Aryabhatta 
Research Institute of Observational Sciences, Nainital contributed to this fundamental discovery. Our 
Government has approved the planned LIGO-India detector to be funded by the Department of Atomic 
Energy and the Department of Science & Technology. 

 S&T manpower is the foundation on which the edifice of Research and Development is built. During the 
last four years, enhancement of capacity building of scientists, teachers, young researchers and attracting 
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talented students to the study of science and making careers in R&D has been pursued very vigorously. 
The Department of Science and Technology and Department of Biotechnology are the two major players 
contributing nearly 66.4% of the extramural R&D support in the country. 

 Several new schemes have been launched to encourage and attract the scientific community to engage 
in R&D activities. Some of these new schemes are: Early Career Research Award; National Postdoctoral 
Fellowship (N-PDF) Scheme; Overseas Visiting Doctoral Fellowship; SERB Distinguished Investigator 
Award (SERB-DIA); Visiting Advanced Joint Research (VAJRA) Faculty Scheme, and Teacher Associates for 
Research Excellence (TARE).

 During the last four years, many S&T activities have been realigned. Now, there is a judicious mix 
of fundamental science and application science. This year’s budget announcement on Mission for Cyber-
Physical-Systems is one such example of application science. Mission based projects on Supercomputing, 
Aroma, Sickle cell anemia, and Biopharma are some illustrative examples of application and solution science 
initiatives. The list of such initiatives is very large. 

 Innovation and start-up activities have received a big support during this period. Business incubation 
facilities have almost been doubled. During 2018-19 itself, 15 new Biotechnology Incubators and 15-20 new 
Technology Business Incubators will be established to incubate start-ups. Biotechnology Industry Research 
Assistance Council (BIRAC) alone would support 3000 additional start-ups next year. In the innovation 
chain, MANAK (Million Minds Augmenting National Aspiration and Knowledge) is another new initiative 
to broaden the base of our innovation pyramid to produce future entrepreneurs in large numbers. The 
programme has been targeted to encourage children to visualise needs of the society and inspire them to 
devise innovative solutions – 1 lakh top ideas from school children will be awarded every year.

 Any S&T intervention that facilitates farmers and farming activities to improve crop productivity makes 
a huge impact on rural economy. Agrometeorological advisories to farmers is one such mechanism that 
benefits them in their day-to-day farming operations. During 2018-19, these advisories will reach 40 million 
farmers from the present 24 million level. Biotech Kisan is another such initiative that is assisting farmers 
in 15 agro-climatic zones. Similarly, thousands of farmers are getting benefitted under the Aroma Mission 
for cultivation of aromatic plants. Pt Deen Dayal Upadhyay Vigyan Gram Sankul Pariyojana for integrated 
development of cluster of villages in Uttarakhand through S&T interventions utilising local resources and 
local skills to provide opportunities of better livelihood at the local level is another example of a project 
targeted to benefit the common man. 

 Water Technology Initiative promotes R&D activities for providing safe drinking water at affordable 
cost and in adequate quantity using appropriate S&T interventions evolved through indigenous efforts. 174 
R&D Projects addressing 20 site-specific challenges covering around 400 habitats across 23 states have 
been supported. Several affordable technology solutions have been demonstrated and deployed in the field.
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Energy remains a critical factor in the socio-economic development of our country. Now there is 
a growing need for generating more and more clean energy. Programmes like Clean Energy Research 
Initiative are aimed at producing clean and green energy. Several technologies have been developed by the 
CSIR such as coal dust collecting and briquetting system, Solar Power Tree, Novel Hydro-electric Cell, etc. 
The country’s first Second-Generation (2G) Ethanol plant has been formally inaugurated and subsequently 
transferred to Bharat Petroleum Corporation Ltd. (BPCL) and Hindustan Petroleum Corporation Ltd. 
(HPCL) to build commercial scale biomass ethanol plants based on the home grown technology developed 
under a project of the Ministry.

Tremendous success has been achieved during the last four years in fulfilling the dream of Swasth Bharat. 
The first indigenous low-cost Rotavirus Vaccine from an Indian strain was launched by the Hon’ble Prime 
Minister in 2015. This will save lives of millions of children from diarrhoea. Anti-diabetic herbal formulation 
viz. BGR-34 developed and approved by the Ministry of AYUSH and licensed to a pharmaceuticals company 
for commercialisation has been ranked 14th among 6367 drugs launched in Indian Pharma market in the 
last two years. A large number of drugs, diagnostic kits and healthcare products have been developed and 
transferred to industry for commercialisation in the last four years. A new programme on Science and 
Technology of Yoga and Meditation (SATYAM) has been launched to rejuvenate deeper scientific research 
in yoga and meditation – 60 R&D projects have been supported to address issues related to study of several 
practices of Yoga & Meditation to treat various diseases.

S&T collaborations with the best in the world benefit immensely our scientific community and 
R&D institutions. The Ministry being the nodal agency in the country for International S&T Cooperation 
agreements has vigorously pursued intense S&T engagements with the relevant countries to enhance our 
S&T capacity and capability. Some noteworthy international collaboration during the last four years are: 
India becoming  a partner in the LIGO project for gravitational wave detection with agreement to set-up 
the detector station in India; India becoming an Associate Member State of CERN; Establishment of India-
Israel Industrial R&D and Technological Innovation Fund (I4F) of US $40 million; Newton Bhabha Fund – 
initiated with UK; Launch of India-Canada Centre for Innovative Multidisciplinary Partnership to Accelerate 
Community Transformation and Sustainability (IC-IMPACTS) programme; etc. 

The present report highlights some of the major achievements of the Ministry of Science and Technology 
and the Ministry of Earth Sciences during the last four years. Activities under several other new initiatives 
towards Make in India, Digital India, Swachh Bharat, etc. initiated during the last four years have been briefly 
described in this booklet. It is hoped that the present report will be useful for the masses to appreciate the 
efforts made by both the ministries which are engaged in finding affordable solutions to problems being 
faced by the masses. 
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Agriculture & Animal Husbandry

WorldWide, India ranks second in farm output. 

Agriculture and allied sectors like forestry and 

fisheries, which  accounted for 17 to 18 percent 

of GDP in 2017-18, employ about 50% of the total Indian 

workforce. Agriculture is demographically the broadest 

economic sector and plays a significant role in the overall 

socio-economic fabric of India.  

 But there are significant challenges. There are more 

than a billion mouths to feed. Problems are mounting in the 

face of impending climate change, degradation of farmlands, 

increasing soil salinity, drop in groundwater, pollution of surface 

water, frequent droughts and so on. 

 With its resolve of doubling the income of farmers by 

2022, the Government has put in place enabling policies.  

Apart from creating alternate sources of income and ensuring 

fair price for the produce, the focus in agriculture research is 

on: 

•	 Reducing	input	costs

•	 Enhancing	productivity

•	 Reducing	wastage

•	 Tackling	biotic/abiotic	stresses

Agriculture
Doubling	Farmers’	Income	–		
Ensuring	Food	Security

Hon’ble PM dedicating 
medicinal and aromatic 
plant varieties to the 
nation on the 75th 
Foundation Day of CSIR 
on 26th September 2017
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Agriculture & Animal Husbandry

Resilient, High Yielding 
Crops

Department	of	Science	and	
Technology	(DST)

•	 Soybean variety MACS 1281 released and notified for 

cultivation in the Southern Zone. The variety has medium 

maturity, is resistant to stem fly, defoliators, pod borer and 

leaf folder, bacterial pustule and bacterial leaf blight.

•	 Soybean variety MACS 1460 identified for release in 

Southern (5 states), Eastern (5 states) and North Eastern 

Hill Zones of India. Shows wider adaptability & disease 

resistance, is suitable for mechanical harvesting, highly 

resistant to pod shattering and early maturing (88 days).

•	 Durum wheat variety MACS 3949 identified for cultivation 

under timely sown irrigated conditions in Peninsular Zone. 

•	 Durum wheat variety MACS 4028 identified for timely sown 

rain-fed conditions in Peninsular zone. Has average yield 

of 19.3 q/ha, good milling quality, better nutritional quality, 

is resistant to black and brown rusts, and has 1000-grain 

weight of 47 g.

Council	of	Scientific	&		
Industrial	Research
•	 New varieties of ornamental and medicinal plants developed

•	 Include lemongrass, citronella, vetiver and canna lily plant

•	 Cultivation of these new varieties have significantly enhanced 

incomes of farmers.

Department	of	Biotechnology 
•	 Bacterial blight resistant Samba Mahsuri Rice introduced into 

90,000 ha in Tamil Nadu, Karnataka, Telangana & Andhra 

Pradesh

•	 12 drought resistant varieties of rice developed

•	 Maize hybrid with high quality protein (Vivek 9) and increased 

pro-vitamin A developed

•	 High zinc rice to be available to farmers in two years after all 

India trials

•	 Bread wheat & durum wheat with high yield & high 

micronutrient concentration in optimum soil zinc developed 

and undergoing trials

•	 These varieties have helped improve productivity of the crops, 

addressed nutrient deficiency issues and high value crops 

have increased income of farmers.

Varieties developed through DBT sponsored projects

Crop  Variety developed     Trait

Maize   Vivek QPM-9 (improved)  Pro-vitamin A rich maize variety

Rice   PB 1121 ‘saltol’IWP ‘saltol’  Salinity tolerant rice variety 

  ADT 43 ‘saltol’

  Swarna-sub 1, IR64–sub 1  Submergence tolerant rice variety

  Samba-Mahsuri-sub 1  

  Pusa Basmati 1728   Resistance against xanthomonas

Wheat  Unnat PBW 347   Resistance against rust
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Agriculture & Animal Husbandry

New Varieties, Enhanced Income
•	 Short-duration, high-yielding menthol mint (Mentha arvensis) – CIM-Krantihas – fits 

well into the existing crop rotation without disturbing or replacing food crops. Will 

enhance productivity and help maintain Indian leadership globally. 

•	 Improved variety of Ashwagandha (NMITLI-101) is rich in major withanolides 

(active compounds) such as withaferin A, withanone and withanolide A that are 

responsible for excellent immunomodulation activity. 

•	 New variety of Artemisia annua, the only known source of natural artemisinin for 

treatment of cerebral/drug resistant malaria, contains 1.2% artemisinin (20% 

increase over the existing variety CIM Arogya) and yields 43-45 quintal per hectare 

dry herb, an increase of 10-12% in comparison to CIM Arogya, thereby increasing 

farmers’ income by `10000 to 15000 per hectare within 3-4 months. The new 

variety has been licensed to IPCA Lab, Ratlam. Industry is also expected to have 

the benefit of reduced cost of production by a margin of 20%.

•	 In collaboration with Narcotics Department, Opium poppy variety yielding 10% 

thebaine (1-2% normal content) has been developed. India produces 3 tonnes of 

thebaine annually. Thebaine has a multibillion-dollar market. The demand of opium 

alkaloids stands at around 300 tonnes per annum. 

Seaweed	
Cultivation	–	
Coastal	Wealth
Technologies for cultivation of 

Kappaphycus alvarezii and value 

addition through simultaneous 

production of hydrocolloid and liquid 

biofertilizer have been developed. The 

fishing community in coastal regions 

of Tamil Nadu has been trained in 

cultivation techniques. Presently >800 

Self Help Groups (SHGs) are engaged in 

cultivation, with average income of  

` 5000 per month per person. The 

liquid fertiliser is marketed by IFFCO 

under trade name ‘Sagarika’.

Kappaphycus cultivation
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Agriculture & Animal Husbandry

FarmerZone	for	Smart	Agriculture 
•	 A collective open-source data platform for smart agriculture, “FarmerZone” uses biological research and data to improve 

the lives of small and marginal farmers. 

•	 Multi-purpose window for solutions on climate change, weather predictions, land, soil, disease, pest, water, planting 

material and marketing available for farmers anywhere in India and the world.

•	 Farmers can access the service directly or through local co-operatives to directly sell their produce.

•	 The first sentinel site of FarmerZone on potato crop has been approved for funding and the first sentinel site for potato 

farmers initiated.

Lucrative	Floriculture
•	 New varieties of Bougainvillea, Chrysanthemum, 

Gladiolus Gerbera, Cala lily and ornamental roses 

have been developed. In Himachal Pradesh, an area 

of 24.5 acre was brought under cultivation, generating 

employment of 14,700 man-days and net return of  

` 1.45 crores during a calendar year.

•	 CSIR-IHBT has developed package of practices 

on Lilium cultivation including aspects regarding 

climate, soil preparation, propagation techniques, 

varietal selection, bulb size, time of planting, planting 

density, planting depth, irrigation, nutrition, hoeing, 

weeding, pinching, disbudding, insect and disease 

management, grading, packaging and transportation 

of flowers.  

                  
Above:
NBRI-HimJyoti

Left: 
Bougainvillea
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Agriculture & Animal Husbandry

Position in 2014

About 7 million 
farmers  
received AAS 
in vernacular 
languages

Position in 2018

About 24 
million farmers 
are currently 
receiving AAS 
in vernacular 
languages

Agro-Meteorological	Advisory	
Services	(AAS)	
•	 Ministry of Earth Sciences (MoES) in collaboration with the 

Indian Council of Agricultural Research (ICAR) provides the 

Agromet Advisory Services (AAS) for farmers. 

•	 These services help plan operations like sowing, irrigation, 

application of fertilizer and pesticide, harvest and protection 

of crops from weather disasters.   

•	 The services are being operated across 608 districts of the 

country. 

•	 About 24 million farmers are receiving crop-specific agro-

meteorological advisories in vernacular languages. By the 

end of July 2018, it is planned to increase the outreach to 

about 40 million farmers.

•	 It is planned to augment the AAS network to sub-district level 

by setting up District Agro-Met Units (DAMUs) in 530 districts 

(including the 115 aspirational districts) in the premises of 

KVKs of ICAR, thus creating a network of 660 units. 

•	 Third party assessment by National Council of Applied 

Economic Research (NCAER) concluded that the annual 

economic benefit for the farmers cultivating four principal 

crops (Wheat, Rice, Sugarcane and Cotton) was  

` 42,000 Crore in 2015. 

National	Certification	System	for	
Tissue	Culture	Raised	Plants		
(NCS-TCP)
•	 Unique quality management system, the first of its 

kind in the world, that ensures recognition of Tissue 

Culture Production Facility for the production of quality 

planting material and certification of end products.

•	 Around 80 companies recognized for getting their 

planting material certified from the Accredited 

Test Laboratories; 2 Referral Centres and 5 Test 

Laboratories accredited under this system; so far, 

more than 275 million Tissue Culture plants have been 

certified. 

6
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Agriculture & Animal Husbandry

Biotech-KISAN  
Impacting	Farmer’s	Lives	
through	Science
•	 Biotech-KISAN is for farmers, developed 

by and with farmers; it empowers women, 

impacts locally, connects globally, is Pan-

India, has a hub-and-spoke model and 

stimulates entrepreneurship and innovation 

in farmers

•	 Provides solutions to challenges of small and 

marginal farmers 

•	 Thematic Mahila	Kisan-Biotech Fellowships 

instituted in each zone so that women 

farmers can work with science laboratories 

to generate solutions for problems they 

identify

•	 Strong Scientists-Farmers Interaction Platform 

created

•	 Demonstrates and scales up programmes 

addressing water, soil, seed and marketing 

issues of local farmers with validated 

technologies

•	 Seven hubs in different agro-climatic zones 

have been recommended for funding.

Farmer-friendly	Technologies
•	 Swasti Agro and Bioproducts has developed preventive “vaccines”, 

ecofriendly sustainable technology, and “healthcare system” – android, 

IOT-based analysis-advice system for plants. 

•	 KN Biosciences has developed a biocontrol agent of a nematode that 

controls crop pests in an ecofriendly manner. The infective juveniles of 

nematodes kill the pests within 24 hours and make them inactive. 

•	 Vermicompost fortified with ABM’s (Mycorrhiza, Acinetobacter, Bacillus 

megaterium, Pseudomonas spp.) increased 15% yield compared 

to chemical fertilizer and benefitted more 

than 1100 

farmers.

•	 Easy	to	

handle	

farmer-

friendly	soil	

analysis	kit	

assesses	

the	levels	

of	primary	

nutrients	

(N-P-K),	

Electrical	

Conductivity	

(EC),	and	pH.
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Agriculture & Animal Husbandry

Joining Forces 
Globally
Decoding	Wheat	Genome	for	a	
Healthy	Yield	
India was part of a strong consortium of 15 countries 

which joined hands to decode chromosome 2A. Bread 

wheat, with an estimated world harvest of more than 

550 million tonnes, is one of the most important food 

crops in the world.  Wheat breeders, however, have few 

genetic tools to help them select key agricultural traits for 

breeding and do not always know the genes responsible 

for the traits they need.  Analysis of the wheat genome, 

in which India played a crucial role, will give breeders the 

tools required to select traits for a healthy yield.

Virtual	India-UK	Joint	Centres	in	
Agricultural	Nitrogen 
These centres were set up for effective management of 

nitrogen to give a major boost to agricultural research 

and soil health. 

DBT	Innovate	UK	
Post-harvest losses occur between harvest and the 

moment of human consumption. They include on-

farm losses, such as when grain is threshed, winnowed, 

and dried, as well as losses along the supply chain 

i.e., during transportation, storage, and processing. 

DBT and Innovate UK are investing £10 million ( £ 5m 

from Innovate UK and £ 5m from DBT) towards funding 

of seven projects on “Biotech approaches for tackling 

challenges in agriculture food sector”, with focus on 

enhanced rice milling and maximized valorization of  

rice milling by-products, bio-based packaging for fresh 

food; electrolyzed water for post-harvest washing and so 

on.

A new UK-India collaborative programme TIGR2ESS (Transforming 

India’s Green Revolution by Research and Empowerment for 

Sustainable Food Supplies) was launched on 3rd February 

2018. This £ 7.8 million programme is funded by the UK Global 

Challenges Research Fund (GCRF) to develop more resilient, 

equal and diverse food systems in India. It aims to define the 

requirements for a second, more sustainable, Green Revolution, 

and to deliver this through a suite of research programmes, 

training workshops and educational activities.

DBT and Innovate UK are investing  

£ 10 million (£ 5m from Innovate UK 

and £ 5m from DBT) towards funding of 

seven projects on “Biotech approaches 

for tackling challenges in agriculture 

food sector”, with focus on enhanced rice milling and 

maximized valorization of rice milling by-products, 

bio-based packaging for fresh food; electrolyzed water 

for post-harvest washing etc.

TIGR2ESS – Transforming	India’s	
green	revolution
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Agriculture & Animal Husbandry

Aroma Mission –	Creating	
Farmer	Entrepreneurs
•	 CSIR has contributed significantly in the 

development, nurturing and positioning of 

the essential oil-based aroma industry in the 

country. 

•	 This has led to creation of an ecosystem 

benefitting the farmers, industry, and next 

generation entrepreneurs. 

•	 For the first time, cultivation has been 

extended to challenging regions such as 

Jammu & Kashmir, tribal areas in  

Chhattisgarh, flood- and drought-affected 

regions e.g. Cuddalore, Vidarbha, Kutch, 

North-East. 

Jammu	Kashmir		
Arogya	Gram	Yojana
•	 Aimed at enabling value-added cultivation of aromatic and 

medicinal plants.

•	 The Yojana has covered 10 Districts (Kathua, Udhampur, Reasi, Doda, 

Ramban, Kishtwar, Samba, Poonch, Jammu and Rajouri) comprising 

kandi land/rainfed land/ wasteland/unutilized land/snow bound 

areas. 

•	 107.82 ha of land was brought under cultivation, which resulted in 

employment generation of 26,959 man-days, and benefitted 399 

farmers through income generation of ` 9.625 lakh. 

•	 The efforts targeted at rural skill set enhancement through farm-

based activities and technology support, provided training to 1745 

personnel on specific agro-technologies.

9



Agriculture & Animal Husbandry

ANIMAL health focuses on collaborative research for 

new generation vaccines and diagnostics along 

with translation of existing candidate vaccines and 

diagnostics for field use around major animal diseases at 

affordable costs for small and marginal farmers. 

Brucella-free Villages –  
A	Mission	Approach
Brucella infects cows, buffalos, sheep, goats, deer, pigs, dogs 

and other animals and also humans. This disease causes 

Animal Husbandry —  
Towards Disease-free  
Healthy Animals
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economic losses of about ` 28000 Crores/year. ‘Brucellosis Free 

Villages’ Mission was launched by Department of Biotechnology 

in 50 villages of 10 states in a phased manner. DBT also 

launched three new Brucella diagnostic kits.

Cattle Genomics: Improving 
Indigenous Livestock 
India has the largest repertoire of cattle in the world. Indian 

cattle population is highly heterogeneous. 69% of Indian 

cows are owned by the poor. In Phase-I of Cattle Genomics 

Programme at National Institute of Animal Biotechnology, 

Hyderabad, whole genome sequencing of five important milch 

breeds of cattle has been initiated. This will help in identifying 

pure elite animals of a particular cattle breed in its early age 

and also finding out traits of economic importance such as milk 

production and fertility.

  

Generating	Disease	Models 
Transgenic disease model displaying alpha thalassemia 

was successfully generated. This will ease the generation of 

transgenic rats needed to create better human disease models 

for use in biomedical research.

 A transgenic mice model expressing Echidna anti-

microbial protein (EchAMP) gene in its mammary gland was 

developed – it was confirmed by expression of EchAMP protein 

in milk samples of transgenic mice. The study has significant 

and long-term impact in the area of antimicrobials. 
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Technologies for Animal 
Husbandry
•	 LEPTOLAT for detection of Leptospirosis 

•	 LFA kit for detection of CPV maternal antibody level in 

pups 

•	 Egg yolk semen extender for cryopreservation of bull 

semen

•	 KETOCHECK for detection of  Ketosis 

•	 Conductivity meter for detection of subclinical mastitis

•	 Photolyser and Portable incubator and LAMP device 

commercialized to M/s Endhiran Innovations LLP, Chennai. 

 
LeptoLAT for 
diagnosis of 
Leptospirosis

Left: Rapid 
Parvo detect 
kit

Below:  
Egg yolk semen 
extender for     
cryopreservation

Left: Ketocheck 
for diagnosis of 
Ketosis

12



Agriculture & Animal Husbandry

Improving	Semen	Quality,	Enhancing	
Reproductive	Efficiency  
Availability of quality semen is a major constraint in successful 

implementation of artificial insemination programme. To 

improve semen quality and predict the fertility status of bull, 

transcriptomic profiling of bull spermatozoa is being worked 

out based on sperm parameters such as motility, membrane 

integrity, and mitochondrial function. Exogenous melatonin 

administration helped in preservation of semen and also 

enhancement of fertility rate of mithun.

Translational	Research	Platform	

Translational Research Platform for Veterinary Biologicals in Tamil 

Nadu Veterinary and Animal Sciences University, Chennai has 

obtained NABL accreditation (IS/ISO 17025:2005) for diagnosis 

of Bovine Trichomonosis & Brucellosis and initiation of cGMP 

licensing. Among various services, the platform is offering OIE 

approved diagnostic services of breeding bulls for Brucellosis, 

Trichomonosis and IBR in line with regulatory needs. 

Infectious	Bursal Disease Virus 
Vaccine 
A Sub Viral Particle (SVPs) based infectious Bursal Disease 

Virus (IBDV) vaccine for immunization in chickens has been 

developed. This vaccine induces protective immunity in specific 

pathogen free chicks against very virulent IBDV challenge. 

This vaccine does not cause immunosuppression which was 

confirmed by an intact histological architecture of the bursa 

of Fabricius. The vaccine has also been validated in a poultry 

vaccine company M/s Globion Pvt. Ltd., Hyderabad. 
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Health  
For All
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THE National Health Policy 2017 announced by the 

Government aims to strengthen and prioritize the road 

map of the government in shaping health systems. There 

is a major focus on bringing in new affordable health care 

interventions for prevention and treatment of diseases for 

promotion of good health across different sectoral sectors. 

In addition to health care interventions, there is also a major 

focus on the health care delivery system with the growing 

engagement of the private sector, specially startups and small 

industry. The availability of a proper technology translational 

mechanism is imperative to facilitate this. 

Health for All
Swasth Bharat

National Biopharma 
Mission Launched

The first ever industry-academia mission to accelerate 

biopharmaceutical development in India was launched by the 

Cabinet Minister for Science and Technology, Earth Sciences, 

Environment, Forests and Climate Change, Dr. Harsh Vardhan 

in New Delhi in June 2017. The program, named Innovate in 

India (i3) is a game changer for the Indian Biopharmaceutical 

industry and involves an investment of USD 250 million with 

USD 125 million as a loan from World Bank. It aspires to create 

an enabling ecosystem to promote entrepreneurship and 

indigenous manufacturing in the sector.
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