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F.No. 4(1)/2020 CDN (Tech.)
GOVERNMENT OF INDIA
MINISTRY OF AGRICULTURE
DEPARTMENT OF AGRICULTURAL RESEARCH & EDUCATION
KRISHI BHAWAN: NEW DELHI- 110001

Dated: 1%/0)/ 2024

The understand is directed to circulate herewith a copy of the Monthly Summary of
the Department of Agricultural Research & Education for the month of December, 2020.

; L -
C 2

== 1 o |
(Shiv Prasad Kimothi)
Assistant Director Genersl (Coord.)

To,

All Members of Council of Ministers.

Principal Information Officer, Ministry of Information & Broadcasting, Shastri Bhawan,
New Delhi.

Copy with Copy of the summary forwarded to:-

Secretary to the President of India. Rashtrapati Bhawan, New Delhi- 110004
Secretary to the Vice-President of India, 6 Maulana Azad Road, New Delhi
Director, Cabinet Secretariat, Rashtrapati Bhawan, New Delhi- 110004
Secretaries to Government of India, All Ministries/ Departments.

Chairman, Union Public Service Commission, Shahjahan Road, N. Delhj
Chairman, NITI Aayog, NITI Bhawan, N. Delhi

PSO to Secretary (DARE) & DG (ICAR)

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

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

10. Director (DKMA) with request to upload the Monthly Summary on the website i.e.

WwWw.icar.org.in and Www.dare.gov.in
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DEPARTMENT OF AGRICULT URAL RESEARCH AND EDUCATION
MONTHLY SUMMARY - December 2020

IMPORTANT RESEARCH ACHIEVEMENTS

Varietal Improvement/Promotion:

The VL QPM Hybrid 59 of maize developed by ICAR-VPKAS, Almora has been notified
for cultivation in Uttarakhand Hills.

The ICAR-NRRI, Cuttack, developed muitiple stress-tolerant L alat MAS breeding lines for
drought, submergence, low phosphorus and bacterial leaf blight by tntrogressing drought,
submergence, and low phosphorus tolerant QTLs from multiple stress tolerant donor
parent CR Dhan B01 using marker assisted backcross breeding program. The selected
breeding lines of BC2F4 and BC3F2 were confirmed to have seven QTLs/genes DTY 1.1,
DTY 2.1, Subt, PSTOL 1, xa5 xa13, and Xa21 for multiple stress tolerance with
foreground markers.

Three Vigna Sp. accessions viz. EC927718, EC927722 and EC927732 were found
resistant to Mungbean yellow mosaic India virus.

Agricultural Biotechnology:

-

Preferential roles of different Enzymes involved in starch granule miosynthesis during rice
grain filling stages were established Dy quantitative expression analysis of their genes in
contrasting rice genotypes (NJ72 and Ananga) at ICAR-IAR|, New Delhi

A model for salt stress tolerance in pigeonpea was developed based on proteomic and
transcriptomic analysis by ICAR-IARI, New Delhi

A major QTL conferring seedling stage salinity tolerance in RiLs derived from a cross
between traditional aromatic short grain rice landrace Kolajoha and mega variety Raryit
on chromosome1 was identified by ICAR — NIPB, New Delhi

Functional marker based on probable disease resistance protein differentiated black
Pepper varieties ISR Shakthi, ISR Thevam, Subhakara, Sreekars. Girimunda, Panchami
Pournami, Parmniyur!, PLD2, P2404, Kalluvall Kanmunda, Malabar Excel HP. HP-780,
1108-Perambramundi with two bands from Vadakkan and 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 ~400bp and ~650bp was
identified. This R gene could be used as the genotype specific marker for the pre-breeding
programs in black pepper

Confirmation of glycoprotein-E (gE) gene deletion was done by whole genome
sequencing at ICAR-IVRI in glycoprotein E (gE) gene-deleted IBR virus.

;:::-r;plete inactivation of vaccine candidate virus was achieved with 1 mM BE! at 37 °C
or ¥ h.

PCR-based ampilification of BMPR1E gene for FecB genotyping and PCR-SSCP analysis
of DRB1gene in Kendrapada sheep was done at ICAR-CSWRI Avikanagar.

ICAR-NDRI prepared 3 comprehensive catalogue of novel putative long inter-genic non-
coding RNAs {Linc-RNAs) expreassed in uterine caruncles of Pregnant and non-pregnant
buffaloes.

The sequencing and NCEI BLAST analysis wera done for 17 bacterial iIsolates and
confirmed  Staphyiococcys spp. (from  mastitis milk), £ cof (Diarrhoea cases)
Acinaetobacter (Mastitis milk) and Bacillus cereus (conjunctivitis). Sequencing and NCB|
BLAST analysis for cDNA solated from nasal and lung tumour of sheep revealed
presence of JSRYV infection



Conservation and Management of Genetic Resources:

-

Three hundred Seventy-five (375) accessions were added to the National Genebank
bringing the Genebank holdings to a total of 4,48,214. Additionally, 03 regenerated
accessions were added to long-term conservation. Thirty accessions along with the
proposals for release of varieties were received for long-term conservation. Seed health
testing of 783 accessions was carried out for its pest free conservation in National
Genebank, by the Division of Plant Quarantine and 778 accessions were approved for
conservation,

Three thousand three hundred and seventeen (3317) accessions of various crop species
namely cereals (2398), pulses (01), fruits and vegetables (312), millets (557), oilseed (39),
fibres (3) and others (7) were introduced from 20 countries. Some of the promising
accessions imported were Saffron from Spain; Arabica and Robusta coffee from France,
The current holding status of /n vitro Genebank is 1907 accessions and that of Cryo bank
is 14062 accessions at NBPGR, New Delhi

At ICAR-NBPGR, New Delhi, a total of 14618 accessions of imported exotic germplasm
were processed for quarantine clearance and all the accessions were released to the
indenters. A total of 2094 germplasm samples were processed for export and 1961
samples were released, Five phytosanitary certificates were issued. Post Entry
Quarantine inspection was carried out at the site of M/s Syngenta India Pvt Ltd, Karnal on
virtual mode.

Thirty-two herbarium specimens were added to the National Herbarium of Cultivated
Plants bringing the holdings to a total of 24392 herbarium specimens.

ICAR-IARI, New Delhi has conserved Bacteria having nitrous oxide reducing capacity
(using for N20O mitigation from crop fields) and approximately 1.4 million insect specimens
are preserved in National Pusa Collection of insect specimens,

Current status of National Genomic Resource Repository samples is 8943 belonging to
46 species.

Collected Ten germplasm of Basefia alba from West Bengal, three nutmeg, three kokum
(Garcinia indica) and 6 black pepper accessions from farmers plot from Karnataka, cone
Chilli accession from South Andaman, three wild gingers (two-Zingiber wightianum, one-
Globba sp.)

A total of 80 accessions of wild relatives including 10 of okra (Abelmoschus tetraphyiius
var. pungense, A. criritus, A. analogous); 8 of brinjal (Sofanum melongena, (S viarum, S.
arbrovenum, S. violaceum); 19 of Cucumber (Cucurnis sativus var. hardwickiry, 20 of
muskmelon (Cucumis melo var. agrestis), 23 of Luffa spp. etc. were collected from
Mayurbhanj and Keonjhar districts of Qdisha.

Management of Natural Resources:

Developed organic farming package for Soybean (RVS-2002-4) - wheat (GW366) and
Maize (Kanchan) - chickpea (JG 130) Cropping systems with net income of about Rs 1.05
and Rs 1.16 lakhs/ha respectively, for Madhya Pradesh.

Drip fertigation schedule for cashew nut in sandy loam soil of Dapoli, at 80% ET crop with
80% recommended dose of fertilizer (RDF) resulted in saving of 20% water and 20%
fertilizer with 76.1% higher net return compared to surface irrigation with 100% RDF.
Developed GIS based thematic map of the aguatic resources in Lower Dibang valley,
Tirap and Changlang districts of Ary nachal Pradesh,

]
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At NIBSM, Raipur standardized improved agro inoculation technique for screening

Mungbean accessions against Mungbean yellow mosaic India virus. _

* Application of Panchagavya increased number (20} of fruits and fruit yield (360g/plant) in
okra cultivated during kharif season

» Foliar applications of potassium silicate {3ml/1) at 30 and 60 days reduced the late season

injury of potato leaves (Kufri Pukhraj) in Punjab. 1
= A cropping sequence (cowpea-tomato-okra) with highest total productivity (278.97q/ha

Rice Equivalent yield) was standardized with Rs 245098/ha net return and 2.01 B:C ratio
under eastern UP Conditions

Management and improvement of Livestock & Fish Resources:

* ICAR-NIVEDI fore casted livestock disease outbreaks for the month of January 2021 in
India for 13 economical livestock diseases and predicted a total number of 687 outbreaks
in various districts of different states for the diseases like — Anthrax— 25, Babesiosis— 66,
Black quarter—53, Bluetongue-12, Enterotoxaemia— 23, Fasciolosis— 54, Foot and mouth
disease-101, Haemorrhagic septicaemia— 66, Peste des petits ruminants— 93, Sheep &
Goat pox— 48, Swine fever— 33, Theileriosis—55 and Trypanosomiasis—38.

* Disease outbreaks data of district-wise (76) and village level (70) was received and
entered in NADRES database

* A total of 14063 samples from 18 states/UTs were tested for avian influenza
(HSN1). Sixteen highly pathagenic avian influenza (H5N1) outbreaks were confirmed in
7 states viz. Bihar (4 outbreaks in crows), Jharkhand (£€oo-1), Karnataka (Chicken-2),
Kerala (chicken -3), Madhya Pradesh (Crow-3 and chicken-1), Odisha (chicken-1) and
Uttar Pradesh (crow-1). A total of 1374 samples from Gujarat-548 and Madhya Pradesh-
726 were tested negative for avian influenza

*  Atotal of 13684 serum samples were tested using SPC-ELISA for measuring anti-FMDV

structural antibody. The resyits of round one of Haryana State were communicated to
DAHD

* During December a total of 3120 bovine samples were tested by DIVA ELISA to assess
NSF prevalence under FMD Serosurveillance programme.

Glanders. Under contractual diagnostic services 254 samples were tested for glanders
195 for EIA, 26 samples for CEM and 8 each for AHS, Dourine and EVA.

* Jaagsiekte sheep retrovirus (JSRV) was wwentified (PCR) frem the nasopharyngeal swab
collected from the sheep with respiratory illness {mortality ~5%) in villages around Tonk
(Rajasthan) by ICAR-NRC on Equines Animal showed typical symptoms of ovine
pulmonary adenocarcinama,

* In semi-arid region complete diet prepared by locally available alternate feed resources
involving cowpea hay, gram foliage, Stylo hay and mulberry forage at 25% level resulted
in finishing weight of > 2.0 kg at 13 weeks of age in broiler rabbits.

Integrated Pest Management:




At ICAR-IIAB, Ranchi, Nano calcium treatment @ 1/100 of recommended dose of Ca
showed significant increase in height and number of pod per plant in green gram,

IPM in basmati rice was successfully validated by NCIPM, New Delhi during Kharif 2020
In 50 acres’ area in village Nidana, District Rohtak Haryana. IPM implernentatlo.n re_sulted
in 24 % increase in yield and >90 % reduction in chemical pesticide application as

compared to Farmers practice (FP)
Mitochondrial cyst region specific LAMP primers to detect potato cyst nematode

(Globodera pallida) from infested soils were developed. No cross reactivity of primers
with DNA of other nematodes viz. G. rostochiensis, Meloidogyne incognita, M. Jjavanica,
Heterodera avenae, H. carotae, H. carotae and Cactodera was observed. In analytical
sensitivity tests, the Gp-LAMP assay was able to detect G. pallida up to 10fg/pl of DNA
whereas, it was 10pg/pl for conventional PCR. The same concentration aiso resulted
positive visual fluorescence detection with SYBR Gold nucleic acid stain.

International Cooperation/recognition

ICAR-NBFGR, Lucknow organized 10 days International Virtual Training Programme
on “Regional capacity building on biotechnological tools in aquatic genetic resource
management and ex-situ conservation” for Asia-Pacific countries’ jointly with Asia Pacific
Associations of Agricultural Research Institutions {APAARI), Bangkok, Thailand from 7" to
18" December, 2020. Dr. Trilochan Mohapatra, Secretary (DARE) & Director General
(ICAR) delivered concluding remarks and felicitated the participants with the certificates.
Senior Officers were aiso virtually participated in valedictory function. Around 11 countries
have nominated 22 Women participants working in the fisheries sector and, thus,
extending help for the mission of women empowerment and achieving the United Nations’
Sustainable Deveiopment Goal (SDG-5: as Gender Equality and SDG-4: Quality
Education). A total of 35 participants from 14 countries (from Asia & Pacific Region
including India) virtually participated in the programme.

ICAR-IARI, New Delhi signed an agreement for collaboration on South Asian Nitrogen
Hub Project with UKRI, UK.

ICAR-CIFRI, Barrackpore celebrated International Freshwater Dolphin Day’ on
24" November, 2020. Organized a webinar focusing on “ Participation in the Conservation
of River Dolphin®. The webinar was altended by participants from India, Bangladesh,
Indonesia, Myanmar and Nepal. The successful case studies on conservation of Ganga
River Dolphin, Indus River Dolphin and Irrawady River Dolphin were presentad by invitees
ta outline the future roadmap for dolphin conservation in river Ganga.

Farm Implements, Machinery and Post-harvest Technologies Developed:

Developed image-based hand-held device for disease identification in soybean crop.
Developed finger miliet thresher

Developed electronic fibre bundle strength tester for jute.

Developed Bio-augmentation in an anaerobic reactor for treating community wastewater.
Developed processed cotton linters for filter making applications
Fabricated the feed dispensing unit powered by & small PV panel {30W) and Lead -acid

battery (7Ah, 12V), the unit can be mounted on a HDPE surface float mechanism for
moving the unit in the aquaculture pond.



ICAR-NDRI developed Lateral flow immunoassay strips for th_e detgc@ion of buff_aloes mallk
in cow milk using carbon nanoparticles as labelling agents with a limit of dett_actlon qf 2%.
ICAR-NDRI developed low-cost farm level milk cooling system (MCS) for milk cooling of
40 kg milk and 80 kg milk. . |
Shelf life of guava cv Shweta was enhanced for 8 days when treated with Lactobacilius
curvatus @108 cells/ml compared to control for 6 days. _ _ .

Of the eight low chill peach cuitivars, Saharanpur Prabhat cultivar contained maximum
thiamine (28.23ug/g) in pulp

Guava fruits (Arka Mridula) could be kept in 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 (500pph), an ethylene inhibitor. The technigue kept the fruits
fresh and reduced the weight loss by 3 times,

ICAR-IASRI developed an efficient methodology for detecting outlier in high dimensional
genomic data; the approach is p-value based combination methods to produce single p-
value for detecting the outliers. It has been observed that significant improvement in the
performance of genomic prediction has been obtained by detecting the outliers and
handiing them accordingly through this approach using real data.

Technology Promotion and Commercialization:

Aqueous formulation of Spodoptera frugiperda nucleopolyhedro virus NBAIR1 strain along
with the technology for multiplication and maintenance developed by NBAIR, Bangalore
transferred to National Horticultural Research, Development and foundation, New Delhi.
ICAR-NRC on Meat signed Mol with Sricharan Veeramachaneni, \ViJ Estates Pvt Ltd,
Hyderabad on 16" December 2020 for providing consultancy for establishment of the
abattoir. The firm will be provided technical knowhow for establishing the abattoir The
Institute also singed Mol with ‘Meat Hubs Put Ltd’ who will provide technical support on
Goat/Sheep/Poultry meat production and processing. The Meat Hubs firm is planning to
market the packaged value-added meat cuts on online platforms ensuring the premium
quality of produce to its consumers.

Metarhizium anfsopliae strain Mad (fungus) developed by NBAIR, Bangalore for
management of whitegrub in Sugarcane. This technology is transferred to, M/s Khandelval
Biofertilizer Ltd, Tumkur for 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 o the Agrinnovate India limited for commercialisation.

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

spread of COVID 19, All ICAR institutes have implemented e-office o minimise the
physical movement of files and receipts. ICAR research institutes and KVKs continued [{s]
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 Facebock and other ICT platforms.
Advisories and technologies for processing/ value addition and marketing of vegetables,
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fruits and fruit products, and flowers also continued to be extended to farmers,

entrepreneurs, private firms and state governments.

Four ICAR Institutes viz. IVRI, |zatnagar, DFMD, Mukteswar (Bhubaneswar centre),
NIHSAD, Bhopal and NRC on Equines, Hisar screened 66126 human samples for (?OVID-
19 during December 2020. The cumulative number of samples screened till 31st

December 2020 was 3,83,964.

Farmers/Public Qutreach:

Frontline demonstrations on oilseed and pulses were taken up all over the country
covering an area of 13053.69 ha and Involving 68192 farmers.

Organized 490 field-days with the participation of 10612 farmers and 749 Kisan
Goshties/Melas with the participation of 23199 farmers.

A total 30889 training courses for 67654 farmers, 382 trainings for 5948 rural youths and
341 trainings for 8853 extension functionaries and in-service personnel were organized in
the frontline areas of technology development.

KVK scientists undertook 8198 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, 603 scientists visited 597 villages and organized
1955 demonstrations benefitting 23788 farmers. A total of 11922.2 quintals of seed and
31.51 lakh planting materials were also distributed to 20319 and 72440 farmers
respectively.

ICAR-DPR including AICRP and Seed project centres, and DPR Bhubaneswar Centre
supplied a total of 1,31,627 Improved chicken germplasm and 4 571 improved duck
germplasm during this month to the farmers and various stake holders across the country
Unta ri batan a radio Program s being broadcasted to educate farmers entreprenaurs
regarding various aspects of camel, it is being broadcasted from Bikaner Ganganagar,
Hanumangarh, Sirohi, Udaipur, Dungarpur, Banswara, districts of Rajasthan on second
and fourth Friday every month by All India Radio.

The major precautionary measures to pratect the birds from cold, and vaccinating birds
against New Castle disease and other diseases issued by ICAR-DPR, Hyderabad.
ICAR-NRC on Pig advised farmers to procure pigsipiglets from known sources having

disease free status. It is also advised to screen the pigs against the important diseases
such as Classical Swine Fever {CSF), Porcine Respiratory and Reproductive Syndrome

glmogile app Aonle ke prasanskrit ulpad (Hindi) was developed and uploaded on Google
ay Store. ‘

Agromet Advisories:

The data generated at the salellite data reception centre established at IARI, New Delhi
iz being used to monitar crop health and drought condition in all the districts of the country.
This information is regularly updated in the web portal http.ficreams iari res,in, which is
available to all stakehaolders for their own decision making



Agro-met advisory bulletins are prepared by IARI, New Delhi every Tugsday and Friday

During November 20 — December 19, 2020, total agro-advisory bulletins wer_e prepared
in Hindi as well as in English and SMSs sent to the farmers through farmers Kisan portal.
These advisories 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-At!as on inland waterbodies of 18 States of India is made
available for public use through Institute website ( http//cifri.res.in/UR/Is/index. htmh

The data generated at the satellite data reception centre established at ICAR-IAR|. 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 http://creams.iari.res.in.

NDVI and ISODATA clustering methods were used for fodder crops identification and
discrimination from remote sensed open source satellite data to develop a model for
fodder crops area estimation.

Other important activities:

The Hon'ble President, Shri Ram Nath Kovind virtually conferred the Indian Council of
Agricultural Research, New Delhi with the "Digital Incia Awards - 2020" under the Open
Data Champion category on 30" December, 2020. The ICAR was felicitated with the Gold

Government Data Platform {https:/idata.gov.in) and its own Portal- KRISHI (Agricuttural
Knowledge Resources angd Information  System Hub for Innovations) Portal
(hitps:/tkrishi icar gov.in).

Technology In a function organized at the Visakhapatnam Regional Centre of ICAR-
Central Marine Fisheries Research Institute, Kochi an 70 Dec. 2020, Shri M. Venkaiah
Maidu, Hon'ble Vice President of India released the John's Snapper Seed Production.
Hon'ble Vice President also interacted with the scientists of ICAR-CIFT and ICAR-CMER|
on the occasion.

The Indian Council of Agricultural Research has been bestowed with the
prestigious International King Bhumibol World Soil Day Award for 2020 an award
presented annually by the Food and Agriculture Organization (FAQ) on December 5 the
World Soil Day.

E_hn Narendra Singh Tom ar, Hon'ble Agriculture & Fa rmers Welfare Minister inaugurated
virtual Agri India Hackathon on 31 December, 2020. The event, first of its kind and the
largest virtual event in Indian Agriculture, is being jointly organised by Pusa Krishi, ICAR-
PAH_I & DACEFW, GOI. The Hackathon is based on the vision of the Hon'ble Prime
Minister to introduce new age technology & innovation in agriculture,

Annual Conference of Vies Chanceliors of Agricultural Universities and Directors of |CAR
Research Institutes was held during 4™ - 5 December 2020 through video conferencing.
The joint session of the Conference was inaugurated by Shri Pa rshottam Rupala, Hon'ble
Minister of State for Agriculture & Farmers Welfare on 3" December, 2020, Hon'ble MOS
(A&FW) Shri Kailash Cha udhary graced the occasion,

The meeting of ICAR-Regional Commitiee No. V comprising of the states of Punjab,
Haryana and Delhi was held on 27" November, 2020. The meeting virtually inaugurated
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by the Hon'ble MOS Agriculture & Farmers Welfare Shri Shri Parshottam Rupala

discussed various important issues concerning the agricultural R&D of the states and

developed roadmap for solving them in the targeted manner. Shri Kailash Chaudhary,

Minister of State for Agriculture & Farmers Welfare, GOI besides Hon’ble Ministers and

the senior officers from the three states besides scientists and senior officers from ICAR

and the Departments of Agriculture, Animal Husbandry & Fisheries, GOI participated in

the meeting.

Shri Gajendra Singh Shekhawat, Hon’ble Union Minister of Jal Shakti, Government of

India visited the ICAR-Central Inland Fisheries Research Institute, Hilsa Ranching Station

at Farakka, West Bengal on 18 December 2020. He released tagged Hilsa in River Ganga

at Farakka, West Bengal during the occasion.

ICAR has developed and implemented the Online System for Organization of Agri
Hackathons.

ICAR-IASRI has developed two R-packages to assist crop yield modelling viz SGARCHelm
{(https.//cran.r-project. org/web/packages/MSGARCHelm/index.html)’.

ICAR Research Institutes observed Swachhata Pakhwada from 16 December to 31
December, 2020. Organized various programs to spread awareness about Swachhta.




