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F.No. 4(1)/2021 CDN (Tech.)
GOVERNMENT OF INDIA
MINISTRY OF AGRICULTURE
DEPARTMENT OF AGRICULTURAL RESEARCH & EDUCATION
KRISHI BHAVAN: NEW DELHI-110001

Dated: ‘9‘313‘ \3@91

The undersigned is directed to circulate herewith a copy of the Monthly Summary of the
Department of Agricultural Research & Education for the month of January, 2021.

(Shiv Praéad Kimothi)
Assistant Director General (Coord.)

To

All Members of Council of Ministers.
Principal Information Officer, Ministry of Information & Broadcasting, Shastri Bhawan, N. Delhi.

Copy with Copy of the summary forwarded to:-

1. Secretary to the President of India, Rashtrapati Bhavan, New Delhi-110004

2. Secretary to the Vice-President of India, 6 Maulana Azad Road, New Delhi

3. Director,Cabinet Secretarate, Rashtrapati Bhavan, New Delhi-110004

4. Secretaries to Government of India, All Ministries/Departments

5. Chairman, Union Public Service Commission, Shahjahan Road, N. Delhi

6. Chairman, NITI Aayog, NITI Bhawan, N. Delh

7. PSO to Secretary (DARE) & DG (ICAR)

8. Sr. PPS to Addl. Secretary (DARE) & Secretary (ICAR)

9. PPS to Addl. Secretary & FA (DARE/ICAR)

10.Director (DKMA) with request to upload the Monthly Summary on the websire i.e.
www.icar.org.in and www.dare.gov.in
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DEPARTMENT OF AGRICULT URAL RESEARCH AND EDUCATION
MONTHLY SUMMARY - JANUARY 2021

IMPORTANT RESEARCH ACHIEVEMENTS:

Varietal Improvement/Promotion:

Rice variety CR Dhan 315 recommended for release for cultivation in Gujarat and
Maharashtra.

Two PRSV (papaya ring spot virus) tolerant papaya lines PS-2 & PS-5 developed by
ICAR-IARI, New Delhi

Two new Jute varieties (JROB-2, JRCJ-11) and one extant (JROMU-1) developed by
CRIJAF, Barrackpore sent to PPV& FRA, New Delhi for registration.

Agricuitural Biotechnology:

The ideal Plant Architecture ({PA7) gene was edited in Swarna cultivar of rice using the
CRISPR/Cas8 based genome editing approaches at ICAR-NRRI, Cuttack. The genome
edited lines in Swarna cultivar showed 26% increase in branching per panicle and 22%
increase in number of spikelets per panicle. The other fraits like plant height, days to
heading and root length were aiso modified in the edited lines.

Pathotyping using 10 isolates of Albugo candida (causing white rust in India mustard) in
35 cultivars of Brassica juncea, wild relatives and resynthesized lines of B. juncea,
revealed that none of the B. juncea cultivars and B. tournefortii were resistant against all
ten isolates of the pathogen. A cultivar, GSL-1 of B. napus and EC206642, an accession
of B. carinata, were found to be immune to all the ten isolates at ICAR-NIPB, New Delhi.
The molecular characterization of 10 gladiolus genotypes was completed and a novel Zn
transporter gene from turmeric putatively involved in transport of Zn into plant tissues
identified and verified its expression using a Zinc-solubilizing bacterium.

Protein sequences encoding for cellobiohydrolase (CBH), endogiucanase (EnG), B-
glycosidase (BG) were analyzed for development of peptide signatures unique to T.
reesei. Glycosyl hydrolase 7 domains in CBH1 isoform was characterized by the presence
of wide range of amino acid changes specific to T. reesei which differentiated it from other
Trichoderma species.

Functional marker based on probable disease resistance protein differentiated ISR
Shakthi, ISR ThevamSubhakaraSreekara, Girimunda, Panchami, Pournami, Panniyurt,
PLD2, P2404, Kalluvalli, Karimunda, Malabar Excel, HP, HP-780, 1108-Perambramundi
with two bands from Vadakkan, Agali and ACC-114 (400bp) with single band. A specific
pattern for Narayakodi with bands with amplicon size of ~400 bp and ~550 bp, and
Chumala with bands with amplicon size of ~400 bp and ~650 bp is identified. This R gene
can be used as the genotype specific marker for the pre-breeding programs.

ICAR-IVRI developed an artificial intelligence-based expert system for automated
histopathological based diagnosis of canine mammary tumours and introduced canine
mammary tumour histopathological image database (CMTHis) comprising 352 images of
clinical cases.

ICAR-NRC on Equines developed triple staining technique for spermatozoa plasma,
acrosome and mitochondrial functions for analyzing stallion spermatozoa.




Conservation and Management of Genetic Resources:

Three hundred sixty-seven (367) accessions were added to the National Genebank
bringing the Genehank holdings to a total of 4,48,581. Additionally, 315 regenerated
accessions were added to long-term conservation. Twelve accessions along with the
proposals for release of varieties were received for long-term conservation. Seed health
testing of 1346 accessions was carried out for its pest free conservation in National
Genebank, by the Division of Plant Quarantine and 1339 accessions were approved for
conservation.

Seven thousand and fifty-four (7054) accessions of various crop species namely cereals
(6501), pulses (49), fruits and vegetables (410), and oilseed (94) were introduced from 12
countries. Some of the promising accessions imported were Linum aristatum and Linum
fewisif (EC1061203-1061205) from USA,

The current holding status of /n vitro Genebank is 1910 accessions and that of Cryo bank
is 14,096 accessions at NBPGR, New Delhi.

At ICAR-IARI, New Delhi, 500 new specimens were added to 1.4 million insect specimens
preserved in National Pusa Collection of insect specimens.

Forty-four herbarium specimens were added to the National Herbarium of Cultivated
Plants bringing the holdings to a total of 24,436 herbarium specimens

Current status of National Genomic Resource Repository samples is 9,042 belonging to
48 species.

Collected Ten germplasm of Basella alba from West Bengal, three nutmeg, three
Garcinjaindica and 6 black pepper accessions from farmers plot from Karnataka, one Chilli
accession from South Andaman, during the period. Also collected three wild gingers {two-
Zingiberwightianum, one- Globba sp.) from Kerala-Karnataka border area.

A total 80 accessions of wild relatives including 10 okra (Abelmoschus tetraphylius var
pungense, A. criritus, A. analogous); 8 of brinjal (Solanum melongena, (S. viarum, S.
arbrovenum, S. violaceum); 19 of Cucumber (Cucumis sativus var. hardwickii); 20 of
muskmelon (Cucumis melo var. agrestis); 23 of Luffa spp. etc. collected from Mayurbhan;
and Keonjhar districts of Odisha,

Augmentation of 100 Chenopodium germplasm from ICAR-NBPGR, New Delhi was done,

Management of Natural Resources:

Developed organic farming package of practices for Maize (RCM-75)-French bean (RCM-
FB-18) system with B.C ratio of 2,60 for Meghalaya

Standardization of drip fertigation schedule in papaya at 100% ETcrop with 80%
recommended dose of fertilizer (RDF) through water soluble fertilizers resulted in 35.5%
higher yield, 66.7% water saving and 20% fertilizer saving compared to surface irrigation
with 100% RDF in sandy loam soil of Konkan region.

In Okra cultivated during Kharif season application of Panchagavya increased number of
fruits (20), fruit yield (360 g/plant).

Foliar applications of potassium silicate (3mi/litre) at 30 and 60 days reduced the late
season injury of potato leaves (Kufri Pukhraj) in Punjab,

A total number of 502 culture tubes produced in tissue culture at ICAR-CPRI, Shimla

A total 7974 aeroponic mini tubers of seven varieties in aeroponic unit-1 harvested at
ICAR-CPRI, Shimla.
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The evaluation of ten different cropping systems revealed that highest total productivity
(278.97 g/ha) was obtained with cowpea-tomato-okra cropping sequence followed by
okra-tomato-cowpea (271.98 g/ha) in terms of Rice Equivalent yield. The net return in
this system was maximum (Rs,2,45 098/-) with a B: C ratio of 2.01.

Management and Improvement of Livestock & Fish Resources:

Semen cryopreservation technology in ram was improvised by supplementation of
Carboxymethyl cellulose @ 0.25% along with 5% glycerol in semen extender resulting in
significant improvement in post-thaw sperm qualities

ICAR-IVRI Izatnagar analysed 4758 clinical samples for diagnosis of different diseases.
Total 5400 bovine samples were tested by DIVA ELISA to assess NSP prevalence. A total
of 2465 sera from small ruminants have been tested for NSP-antibody.

SPCE kit for testing of 8000 serum samples and DIVA kit for testing of 12500 serum
samples were supplied to state FMD laboratories for seromonitoring and serosurveillance
under National Animal Disease Control Programme (NADCP).

A total of 1576 equine samples from five states were tested for glanders. Out of which, 11
equines were found positive from UP (7), HP (3) and Haryana (1).

Determined the prevalence of major mastitis pathogens namely Staphylococcus,
Streptococcus species and Escherichia coli in cattle and buffaloes of India and the World
by meta-analysis.

Achieved off season breeding of Labeo fimbriatus, a peninsular carp, commonly called
the fringe lipped carp during the month of January 2021 at Bengaluru.

Isolated multi-drug resistant bacteria- Vibrio parahaemolyticus and V. alginolyticus from
shrimp aquaculture farms,

ICAR-NIVEDI| generated cluster analysis map for Haemonchosis and occurrence map of
Infectious Bovine Rhinotracheitis (IBR).

ICAR-NIVEDI forecasted livestock disease outbreaks for the month of February 2021 for
13 economically important livestock diseases viz. Anthrax— 17, Babesiosis— 42, Black
quarter-42, Bluetongue—09, Enterotoxaemia— 19, Fasciolosis— 49, Foot and mouth
disease-75, Haemorrhagic septicaesmia— 49, Peste des pelits ruminants— 61, Sheep &
Goat pox— 37, Swine fever- 39, Theileriosis—30 and Trypanosomiasis—=30.

The outbreaks of HSN8 and H5N1 viruses in chickens, ducks, crows and wild birds
detected in 13 States (MP, Rajasthan, Kerala, HP, Haryana, Chhattisgarh, UP,
Maharashtra, Gujarat, Punjab, Delhi, J & K and UK). The outbreaks data reported in 110
district and 177 villages in the country updated in the NADRES database.

Integrated Pest Management:

ICAR-IISR, Lucknow developed technology for mass multiplication of pupal parasitoid,
Tetrastichus howardi on pink borer, stalk borer top borer and silk worm pupae for
management of sugarcane borer.

ICAR-CICR, Nagpur developed and tested degree day-based model to predict the
phenology of pink bollworm.

ICAR-SBI, Coimbatore confirmed the infection of Maize yellow mosaic virus (MaYMV) in
sugarcane for the first time from India and the same virus has been found to infect adjacent
maize crops also.



= At ICAR-SBI, Coimbatore, white grub infestation at Bannari Amman Sugars, Tirukovilur
indicated moderate to high incidence of the grub population which varied from 0 to 6
grubs/mrow length. Drip irrigated fields were more affected than the flood irrigated fields
indicating that stagnation of water due to flood irrigation would have killed most of the
grubs in such fields.

« Nutmeg trees exhibiting symptoms like general decline of the tree, water soaking
symptoms on branches and tree trunk, die back of branches were observed in different
parts of Kerala. The causative fungus was isolated and identified as Lasiodiplodia
theobromae based on morphological features and molecular sequencing. Pathogenicity
of the fungus was proved on one-year-old nutmeg saplings. Preliminary studies showed
the efficacy of Bordeaux mixture (1%), mancozeb (0.2%) and carbendazim-mancozeb
(0.1%) in inhibiting this fungus.

» Sugarcane juice fortified with five nitrogen supplements, viz. urea, ammonium chloride,
potassium nitrate, calcium chioride and yeast extract at 1% was evaluated as media for
enhanced production of Bt-62 strain, The maximum spore production (612 x 102
CFU/mI) was obtained in sugarcane juice containing yeast extract followed by calcium
chloride (3.50 x 10"2 CFU/mI).

Farm Implements, Machinery and Post-harvest Technologies Developed:

ICAR institutes developed the prototypes for following farm machinery, implements besides
standardizing the processes/protocols for developing high value products during January
2021

e Deep placement fertilizer applicator as an attachment to walk-behind rice trans planter.

s  Tractor operated seeder for mat type paddy nursery

e Rotating orifice feeding system for continuous and uniform discharge of makhana seeds.

¢  Agro technique for Salix {tree fodder) nursery in polybags at high altitude

* A portable non-destructive device to grade banana based on dielectric properties.

¢ Girdling tool for litchi tree.

* Pulse electric field processing technology of fruit juice

s Prototype of intravaginal wireless sensor device for remote monitoring of calving process
in dairy cows

* Process and protocol for activated charcoal from crop residue.

s Optimized process for extraction of mango seed kernel oil using supercritical fluid
extraction.

* Improved multi-row manually operated seed drill (Jute seeder) for line sowing of jute and
other small seeded crops

* Diesel propulsion of ICAR-CIFT fishing vessel F.V. Matsyakumari Il was converted into
dual fuel Liquified Natural Gas (LNG) and diesel with PETRONET for energy and resource
conservation in trawl system.

* Technology for production of finger millet incorporated ready to use high protein (16%
protein + 2% fiber) composite dairy spread with a shelf life of ten days at refrigerated
condition

* Meat cookies (NutraviM), a condensed nutrient supplement that contains 26% protein,
32% fat and 528 Kcal GE per 100 g. The cookies are considered useful for army personnel



at high altitude areas of Leh & Ladakh, as these are light weight high energy and protein
dense biscuits. A pack of 10 cookies thrice a day can meet the requirement of an average
army personnel of 70 kg BW

Process for the preparation of jaggery cubes for use in hot beverages.

Three vitamins from B-complex group characterized in eight low chill peach cultivars by
HPLC. Among them, niacin (vitamin B3) was the major one and found maximum in
Saharanpur  Prabhat cultivar (28.23 ug/g) followed by Pant Peach-1
(27.23 pg/g). Saharanpur Prabhat also possessed maximum amounts of thiamine/vitamin
B1 (3.42 pg/g) and riboflavin/vitamin B2 (15.43 pg/g). Saharanpur Prabhatis a good
source of B-vitamins.

A mobile app namely 'Aonle ke prasanskrit ulpad {Hindi} developed and uploaded on
Google Play Store. The app is equipped with calculator facility that can help the people to
calculate quantities of ingredients according to their own requirements.

Bio-accessibility studies of potato carbohydrates through various cooking methods
(boiling, microwave & frying) indicated that cooking method has significant effect on starch
breakdown and release of sugars in the body. Frying was better as reducing sugars
remained low throughout oral, gastric and intestinal phases.

Guava fruits {Arka Mridula) could be kept in fresh & unripe condition for 1 week at room
temperature (27.5°C to 32.1°C) by integrating modified atmosphere packaging (non-
perforated PP) with 1-MCP (500 ppb), an ethylene inhibitor. Treatment of guava fruits with
Lactobacillus curvatus @108cells/ml was also similarly effective to enhance shelf life of
guava cv Shweta.

Technology Promotion and Commercialization:

Four technologies 1) Tamarin Plus (complete feed block for reducing enteric methane
emission); 2) Bufasol (novel buffalo semen extender); 3) Synthetic media for sperm
penetration test; 4) ABFree (phytogenic blend as antibiotic replacement for poultry) were
developed and provided to the Agrinnovate India limited for commercialisation

Also developed the product “Reprovardhak” along with the methodology “ProKisAna
protocol” for effectively inducing estrous in animals and enhancing conception rate. This
formulation is more effective than other common products and does not have any side
effects. The technology has been assigned to the Agrinnovate India Lid for
commercialization,

A group of entrepreneurs provided incubation facility and handholding by ICAR-NRC on
Meat, Hyderabad established a processing firm “M/s Wasabak Global Pvt Ltd.” The firm
has launched range of value-added chicken meat products including sausages, nuggets.

Efforts made by DARE/ICAR to tackle COVID-19 pandemic:

The guidelines issued by the GOlirespective state government from time to time were
followed by all ICAR institutes/establishments/ subordinate field offices to contain the
spread of COVID 18, All ICAR institutes have implemented e-office to minimise the
physical movement of files and receipts, ICAR research institutes and KVKs continued to
disseminate advisories to farmers translated in different regional languages, through
various digital platforms like mKisan portal, WhatsApp groups, Online Apps & Expert
Systems, newspapers, radio and TV channels Facebook and other ICT platforms.
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Advisories and technologies for processing/ value addition and marketing of vegetables,
fruits and fruit products, and flowers also continued to be extended to farmers,
entrepreneurs, private firms and state governments

Four ICAR Institutes wviz. IVRI, {zathagar, DFMD, Mukteswar (Bhubaneswar centre),
NIHSAD, Bhopal and NRC on Equines, Hisar screened 26993 human samples for COVID-
19 during January 2021. The cumulative number of samples screened till 315 January
2021 was 4,19,805.

Farmers/Public Outreach:

Frontline demonstrations on oilseed and pulses were taken up all over the country
covering an area of 14,136.22 ha and involving 37,051 farmers

Organized 566 field-days with the participation of 12,984 farmers and 793 Kisan
Goshties/Melas with the participation of 32,071 farmers.

A total 3,485 training courses for 86,672 farmers, 400 trainings for 10,564 rurai youths
and 331 trainings for 7,900 extension functionaries and in-service personnel were
organized in the frontline areas of technology development

KVK scientists undertook 8,244 visits to the farmers' fields for diagnosing various
problems and to sensitize them on location specific recommendations during the month.
In Mera Gaon Mera Gaurav program, 446 scientists visited 480 villages and organized
1087 demonstrations benefitting 17,442 farmers, A total of 5,582.3 quintals of seed and
29.31 lakh planting materials were also distributed to 10,687 and 86,290 farmers
respectively,

Uitra-high density {2x3m:1666plants/ha) and super high density (3x1m: 3333 plants/ha)
planting in Kagzi lime with 18.38t/ha & 33.99t/ha productivity was demonstrated to the
farmers

ICAR-Central Institute of Freshwater Aquaculture, Bhubaneswar, Odisha and Sasya
Shyamala Krishi Vigyan Kendra, Sonarpur, Kolkata inaugurated the two Farm Schools -
Aquaculture Farmer Field School (AFFS)and Livestock Farmer Field Schoof
(LFFS) in Sonarpur Block, South 24 Parganas, West Bengal on January 13, 2021 for
fisheries and other farming activities extension and advisory services delivery.

Agromet Advisories:

Agro-met advisory bulletins are prepared by IARI, New Delhi every Tuesday and Friday.
During December 20 — January 19, 2020, total 9 agro-advisory bulletins were prepared in
Hindi as well as in English and SMSs sent to the farmers through farmers Kisan portal
These advisones are sent to IMD for preparation of national bulletins and uploaded on the
IMD website (www.imdagrimet.gov.in) in both Hindi and English. These advisories and
real time weather data along with medium range weather forecast was uploaded on the
IARI website (www.iari_res.in}. E-Atlas on inland waterbodies of 18 States of India is made
available for public use through Institute website (hitp://cifri.res.in/UR/Is/index.html).

The data generated at the satellite data reception centre established at ICAR-IARI, New
Delhi is regularly used for monitoring crop health and drought condition in all the districts
of the country. This information, available to all stakeholders for their own decision making,
was regularly updated in the web portal hitp://creams.iari.res.in,




One Indian Regional Navigation Satellite System (IRNSS) through ISRO is regularly being
used at ICAR-VPKAS, Almora for data collection and the weekly data files till first week
of January 2020 have been sent to NPL Delhi.

Other important activities:

92™ Annuatl General Meeting of the ICAR Society was held on 27" January, 2021. Shri
Narendra Singh Tomar, Hon'ble Minister of Agriculture & Farmers’ Welfare during his
address applauded the efforts of the agricultural scientists during the COVID pandemic
and urged the scientific community to continue the dedicated efforts. He emphasized that
the agriculture start-ups and "Farmer Producer Organizations™ being established in the
country are vital for increasing income and employment generation in farm sector. Shri
Piyush Goyal, Union Minister of Railways, Commerce & Industry and Consumer Affairs,
Food and Public Distribution emphasized stressed on diversification of crops in
accordance with the climate change. Hon'ble Ministers of State Agriculture & Farmers
Welfare Shri Parshottam Rupala and Shri Kailash Choudhary besides Ministers of
Agriculture, Animal Husbandry, Fisheries from different states and the Senior Officers
from the Central & State Governments also participated.

Shri. Giriraj Singh, Honourable Union Minister for Fisheries, Animal Husbandry &
Dairying visited the Muttukadu Experimental facilities of ICAR-CIBA, Chennai on January
21, 2021 and had discussions with scientist on new development in R&D at the institute.
He visited the shrimp and finfish hatchery and showed special interest in breeding and
farming of Indian white shrimp (Penaeus indicus) for promotion.

Shri. Giriraj Singh, Honourable Union Minister for Fisheries, Animal Husbandry &
Dairying visited the Mandapam Regional Centre of ICAR-Central Marine Fisheries
Research Institute (CMFRI) and interacted with sea cage farmers, seaweed farmers and
marine ornamental fish seed rearing SHGs of Ramanathapuram and Thoothukudi districts
in Tamil Nadu on January 23, 2021, He stressed the need for promoting mariculture in the
country to increase the fish production and to improve the livelihood of fishermen. He
released a poster illustrating GIS map of potential seaweed farming locations in India
and leaflets in Tamil on the beneficiary-oriented schemes for promoting sea cage
farming, marine ornamental fish breeding & rearing, and seaweed farming supported
under the Pradhan Mantri Matsya Sampada Yojana (PMMSY).He also
distributed fingerlings of cobia, seeds of marine ornamental fish and seaweed seedlings
to SCSP women SHGs (7 groups) and “Jellysafe” kit to fishermen.

Sri Pratap Chandra Sarangi, Honourable Minister of State, Fisheries, Animal Hushandry
& Dairying (FAHD) and Micro, Small & Medium Enterprises (MSME), Govt. of India visited
ICAR-CIFA, Bhubaneswar during 9-10 January, 2021 and reviewed freshwater
agquaculture research activities being conducted by the institute. He also launched a
Project on Cage Cuiture Demonstration of Indian Pompano (Trachinotus mookalee) by
the ICAR-Central Marine Fisheries Research Institute, Kochi, Kerala at Bahabalpur,
Cdisha

The ICAR-Central Inland Fisheries Research Institute, Barrackpore, Kolkata organized
the Fish Ranching and Tagging Programme to mark the celebrations of Republic Day -
2021 at Daspara Ghat Barrackpore, Kolkata, West Bengal under Namami Gange
Programme today. Around 35,000 Advanced Fingerlings of Rohu, Catla, Mrigal
Calbasu were released in the river Ganga. Besides ranching, about 100 fishes were



tagged to know the migration pathway for taking the management measures to conserve
the natural fish genetic resources. A mass Dolphin Awareness Programme was also
organized during the programme for conserving the National Aquatic Animal of the
country.

With the objective of “Reaching the un-reached” and empowering transgenders to

become Agri-entrepreneur the ICAR-National Research Centre on Banana, Trichi
organized the Hands-on-Training Programme on from 27" to 28" January 2021,



