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Biotechnology has emerged as a transformative force in agriculture, aquaculture, and animal
sciences, driving innovation in crop improvement, disease management, and sustainable farming
practices. Recent advancements in genome editing, molecular breeding, and biocontrol solutions are

enhancing productivity and resilience in these sectors positioning India as a global force!
Power of Biotechnology in Agriculture

Agricultural biotechnology is breaking new ground with advanced research in genomics, proteomics,
transgenics, and gene editing. The Department of Biotechnology’s Agriculture Biotechnology
programme supports innovative biotechnological research for achieving sustainable agriculture by

leveraging the latest advances in technologies. The main achievements include:*

Vision

Agriculture Biotechnology

\r%, Development of improved crop varieties in terms of yield, better
adaptability to abiotic/biotic stresses and improved nutritional
parameters.
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Crop Varieties Developed/ Released in the Last 10 Years

Rice Maize Wheat Soybean Chickpea
7
37 7 3 1 3 1
Okra Bittergourd Mungbean Eucalyptus Pea Groundnut
1 1 1 1

Climate-Smart Crops: A New Superior Climate Smart Drought Tolerant High-Yielding Chickpea
Variety “SAATVIK (NC 9)” with enhanced yield under drought stress is notified recently. SAATVIK
(NC9) is now approved by the Central Sub-committee on Crop Standards.

Superior Climate Smart Drought Tolerant High-Yielding
Chickpea Variety “SAATVIK (NC 9)" notified in the Gazette
of India (No. 1479) on March 26, 2024

Genome-Edited Crops: Genome editing was employed to generate loss of function mutations in
several rice genes that negatively regulate crop productivity. These lines have been developed in the
genetic background of the popular Indian rice variety, MTU-1010, and exhibit higher yield (in
greenhouse conditions) over the parent line. In particular, similarly, the DEP1 (DENSE ERECT
PANICLE; a G protein subunit) genome-edited rice lines produced larger spikes with increased grain
numbers and yield.
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Genotyping Arrays: The first-ever 90K Pan-genome SNP genotyping array IndRA developed for rice
has been commercialized for public use. Similarly, the first-ever 90K Pan-genome SNP genotyping
array IndCA for chickpea has been developed. The arrays will help DNA fingerprinting, variety
identification, testing genetic purity of rice and chickpea varieties.
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Amaranth Genetic Resources: The department of biotechnology has developed an Amaranth
Genomic Resource Database, Near Infrared Spectroscopy (NIRS) techniques for screening
nutritional qualities of amaranth grain, and a 64K SNP chip. Amaranth accessions screened using the
above resources have been shown to counteract high fat diet induced obesity. This is a significant

enabler for rapid screening of amaranth accessions for cultivation as well as varietal development.

Fungal Biocontrol: A stable fungal enzyme nano-formulation from Myrothecium verrucaria has

been developed for eco-friendly biocontrol of powdery mildew in tomato and grape.

Kisan-Kavach: An anti-pesticide suit designed to combat the pervasive threat of pesticide-induced
toxicity in agricultural settings. Developed with a deep understanding of the challenges faced by

farmers, Kisan Kavach stands as a beacon of safety and innovation in the field.
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FOR FARMER'S SAFETY

Kisan-Kavach fabric deactivates
pesticides upon contact through
nucleophilic mediated hydrolysis,
thus preventing pesticide-induced
toxicity and lethality

Revolutionizing Animal Biotechnology

India is the largest animal husbandry sector in the world with largest livestock population to
supports the livelihoods of more than two-thirds of the rural population, mainly small and marginal
farmers. Innovations in animal biotechnology are driving breakthroughs in veterinary medicine and

livestock management like:®

Animal Biotechnology

Improving animal health through efficacious vaccines, diagnostics,
reproductive technologies genomics and genetic characterization for
breed improvement.
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Veterinary Technologies

Multiple veterinary technologies have been devel-
oped and transferred to industry for commercializa-
tion, including mRNA vaccine platform technology
for Lumpy Skin Disease, CRISPR/Cas based rapid
point of care Lateral Flow Assay platform for dog
parasites Babesia gibsoni and Ehrlichia canis, and
afield level, affordable, farmer friendly quantitative
method to diagnose intra-mammary infection as

well as subclinical mastitis in bovines.

&

Poultry Vaccine Innovation

Subviral particle (SVP) based Infectious bursal
disease recombinant vaccine prototype intended
for use against Infectious Bursal Disease (IBD)
also known as Gumboro disease of poultry has
been developed. The SVP based vaccine pro-
tects the broiler birds and can safely be adminis-
tered to day-old chicks.

Pregnancy Detection Kits

A prototype of a urine based novel technique for preg-
nancy diagnosis in dairy animals has been developed
which can preliminarily diagnose the pregnancy as early
asday 18-25inbovines. The kit utilizes a simple thermo-
philic biochemical color reaction in urine to diagnose
pregnancy and can be performed at field level by farm-
ers. It does not require any instrumentation and results
canbeinterpreted by naked eye. The kitis an effective al-
ternate method for identifying non-pregnant animals in
the herd. As the kit can be used by the farmer himself, it
is useful in rural areas where it is very difficult to have a
Veterinarian for pregnancy diagnosis.




Bovine Mastitis Research

ed non-aureus staphylococci and mammaliicocci

(NASM) by aresearch group from NIAB, in collabora-

tion with other institutes, revealed diversity (14 differ-

ent sequence types; STs) of NASM. This research

sheds light on the genetic basis of pathogenicity in
o NASM species and their role in bovine mastitis.

@ Genome sequencing of 22 bovine mastitis-associat-
= Y

Aquaculture and Marine Biotechnology

The Aquaculture and Marine Biotechnology program has been implemented with the goal of enhancing
both aquaculture production and productivity, while also harnessing marine resources for valuable
products and processes. This program plays a vital role in the agricultural economy by ensuring food
production for nutritional security. The Department has undertaken various initiatives to benefit the

aquatic and marine sectors like. ®

Shrimp Diet: Fish meal is the important ingredient in shrimp feeds. Due to its high cost and
sustainability issues, replacement of fish meal is an important area of research in aquaculture nutrition.
Scientists working in this area at ICAR-Central Institute of Brackish water Aquaculture, Chennai have
shown in their studies that yeast fermentation of soybean meal significantly improves inclusion level
in shrimp diet by increasing the nutrient digestibility and growth. The growth trial results indicated that
soybean meal can be included up to 35% in the grow-out feed of P. vannamei and fermentation
improved the growth by approx. 8.5%

CIFA-Brood-Vac: A novel vaccine has been developed to prevent mortality in fish spawn, securing
aquaculture stock health. A user-friendly software, Interactive Fish Feed Designer (IFFD) version

2, has been developed for the formulation of cost-effective fish feed with non-conventional ingredients.
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Conclusion

The integration of biotechnology into agriculture, aquaculture, and animal sciences is fostering
sustainable food production, disease resistance, and enhanced productivity. These innovations, backed
by research and commercialization efforts, are paving the way for a resilient and efficient agricultural
ecosystem. As biotechnology continues to evolve, its role in ensuring food security and environmental

sustainability will only strengthen in the years to come.
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