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AY IR I T F IR T Femor e Fr A Serer AR, A,
3 U HQIWIER, HIFHG, au HEHT vd el & Rua 3w wdeuet &
HAOFRY 09 FAIREIOT 30 FEAFA J 398U F| T A=A 57 A=
& SN, WPHT FEAW UF FOAIAT g@T 755 & 30F A8 vd WIER
Taeodr afaffiar & ) 59 3E™ F e 70150 @ U sTHIT
FAaREr, #fa fafse =afFaat, wpel se=f Ak aefe wee ¥ deat &
Ay TN 9HE WEARE HFAE gene v 59 @R vd o faw oo
Mt FH FAPS-IAREE e 3 § wee-gee 3 FYIT WE
AT e = WeaffRal & dew § wig@fidr gqdel vd serear
FIEHA FT I T AT HFHT F FEAEA/EAIAHT ZaRT Fol 11106
QAT Bgel F g fam ar 3R 2165 BFaea @ 3w @ & fawerr
fam @ 56345 a3 T ¥ JOw & Wiell g IR @ A A A
63.92 orw & 0% TorEa e g3 HFWS Fr 37 A F 2N, T 64
(Fo 72) wfea dansdr west va 384 @ RiFmdi (30 RBaww, 2021 &
dfad AAar wfeq) & it aaTen= @ aman) 39 FEAT F 3Eee F e
Tl FIfAs dietelar F1 9reeT forar |

11



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

Dated:?q /(]! 2021

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

(Shiv Prasad Kimothi)
Assistant Director General (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. Delhi
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.
www.icar.org.in and www.dare.gov.in
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DEPARTMENT OF AGRICULT URAL RESEARCH AND EDUCATION
MONTHLY SUMMARY - OCTOBER 2021

IMPORTANT RESEARCH ACHIEVEMENTS:

Varietal Development & Agricultural Biotechnology:

Five new rice varieties developed by ICAR-IARI, New Delhi viz., Pusa Basmati 1847,
Pusa Basmati 1885, Pusa Basmati 1886, Pusa Basmati 1979 and Pusa Basmati 1985
were released for cultivation.

At ICAR-NBPGR, New Delhi, DNA profiling of one blackgram ( Vigna mungo) variety was
done using 22 SSR primer pairs.

Visual Loop-mediated Isothermal Amplification (LAMP) assay was developed and
validated for rapid detection of pin// (potato proteinase inhibitor If) terminator sequence
using designed primers.

At ICAR-NIPB, New Delhi, chromosome-scale reference genome assembly of cluster
bean (Guar), from a high galactomannan containing popular cultivar, RGC-938, was
completed.

A total 11 Quantitative Trait Loci (QTLs) mapped and identified for drought tolerance at
reproductive stage in rice by ICAR-NRRI, Cuttack. These QTLs will be further validated
and utilized for enhancement of vegetative stage drought tolerance through marker-
assisted breeding.

Effect of bio-control agents (BCA) on soybean rhizosphere microbial community was
evaluated through qPCR using 16S rDNA, nosZ and nifHgenes as biological markers.
The BCA inoculants had significant impact on the expression of functional genes during
both stages of soybean growth (45 and 70 days after sowing).

Developed temporary immersion liquid phase tissue culture technology in banana cv.
Chini Champa for maximizing shoot proliferation. A multiplication rate of 1:3 was achieved
under this system.

Whole genome re-sequencing of 39 black pepper accessions were completed.

Conservation and Management of Genetic Resources:

One thousand seven hundred thirty two (1732) accessions were added to the National
Gene bank bringing the gene bank holdings to a total of 456568. Additionally, regenerated
material (539 accessions) was added to long-term conservation. One hundred nineteen
samples were received for long-term conservation, along with the proposals for release of
varieties.

The current holding status of /n vitro Genebank at NBPGR, New Delhi is 1928 accessions
and that of Cryo gene bank is 14270 accessions.

One exploration was undertaken and 111 germplasm were collected, of different agri-
horticultural species, from Jammu & Kashmir and Ladakh. The collected diversity
represented accessions mainly of the wild barley (15- Hordeum
murinum subsp. Leporinum), wild Aflium species (2-Allium consanguineum, A.
tuberosum), wild brinjal (1-Solanum pseudocapsicum), Elaeagnus umbeliata (1), Elymus
species (83-Elymus repens, E. shugnanicus, E. longearistatus, E. dahuricus, E.
nutans, E. dentatus, E. caninus, E. semicostatus), Ferula jaeschkeana (8), blue wild rye
(1- Leymus secalinus), common olive (1-Olea europaea), temperate fruits (5), medicinal
(2-Podophyllum hexandrumy) and others (2).

Two thousand eight hundred and forty five (2845) accessions of various crop species -
Cereals (2637), Vegetables (65), Fruits (19), Tuber (93), Fibre crops (21) and Narcotic



crops (2) were introduced from nine (9) countries. Promising accessions include Wild
species in wheat (EC 10925368-1092748) and in cotton (EC1092748-1092768) from USA
and in tomato EC1092530-10982537) from Taiwan.

Ninety seven (97) herbarium specimens were added to the National Herbarium of
Cultivated Plants bringing their holdings to a total of 24986,

At ICAR-NBPGR, New Delhi, the current status of National Genomic Resource
Repository is 9044 samples belonging to 46 species

In National Pusa Collection, IARI, New Delhi, 1.4 million insect specimens are being
maintained.

Fourteen Pandanus lerum accessions were coilected from Car Nicobar and Great Nicobar
Islands

An exotic species of Garcimia, G. warrenii, a species native to Australia was collected from

farmer's field at Wayanad. A high quality cinnamon accession was also collected from
Kozhikode district

Management of Natural Resources:

To group wheat genotypes depending on their ability to tolerate water stress, a new index
called normalized water stress tolerance index (NWSTI) was developed at |IARI, New
Delhi using a multivariate technique with principal component analysis (PCA), hierarchical
cluster analysis (HCA) and discriminant analysis (DA). Using this index, wheat genotypes
were classified as tolerant (C-306, HD-3043, HD-3987 HD-3985 and HD-2781),
moderately tolerant (HDR-77, PBW-175 and PBW-502) and sensitive (HD-2967, PBW-
343} to water stress with NWSTI score of > 0.66, 0,33-0,.66 and < 0.33, respectively.
Developed organic farming package for cluster bean (RGC-1038) — coriander (Ajmer
Coriander-1(ACr-1)) for Rajasthan with benefit cost ratio of 2.32 under organic farming.
In clay loam soil of Kota, micro-sprinkler irrigation at 100% potential evapotranspiration
(PE) and fertigation with 100% recommended dose of fertilizer (30-60-40 kg N, P05, K0/
ha} to summer groundnut crop resulted in pod yield of 2.10 t/ha, with 16.7% higher yield,
25.0% water saving and 46.0% higher water use efficiency compared to the conventional
method of surface irrigation and soil application of 100% recommended dose of fertilizer,
At ICAR-IARI, New Delhi, liquid formulation of a consortium of methane utilizing bacteria
(MUB) Methylo bacterium oryzae MNL7 and Paenibacillus polymyxa MaAL 70 when
applied through seedling root dip technology and as spray formulation at maximum tillering
stage in the two rice varieties of ADT -53 (short duration) and ADT-54 (medium duration)
reduced methane emission by 20 to 31% as compared to the control

Pine needies were successfully used for cultivation of Shiifake mushroom with first flush
in 35 days.

Livestock, Poultry, Fish production & Health:

The disease outbreaks data reported from 624 disfricts and 345 villages in the country
updated in the NADRES database. The prediction results, risk maps, bulletins and post-
prediction maps were updated on NADRES web application (NADRES v2) and automated
messages were sent to NADEN centers.

DIVA kit for testing of 28700 serum samples, SPCE kit for testing 13000 serum and
sandwich ELISA kit for testing 300 clinical samples were supplied to different state FMD
centres.

A total of 1711 equine samples from Uttar Pradesh, Uttarakhand, Haryana, Jammu, Bihar
and Maharashtra were tested. Qut of which, 3 horses were found positive for glanders
from Uttar Pradesh.
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A total of 1093 samples received from 7 States including Chandigarh, Gujarat, Himachal
Pradesh, Kerala, Madhya Pradesh, Punjab and Rajasthan have been tested for avian
influenza, out of them 3 samples from Punjab were found positive for HSN1 avian
influenza virus.

Twenty seven poultry sera samples received from Punjab were positive for antibodies
against H5 and H9 subtypes avian influenza viruses.

African Swine Fever (ASF) virus was isolated in porcine alveolar macrophage cultures
from 10 out of 41 porcine clinical samples received from Mizoram and confirmed by
haemadsorption of porcine erythrocytes.

Raw/processed pork meat products received from AQCS, screened for Porcine
Reproductive and Respiratory Syndrome virus (17 No.) and African Swine Fever (ASF)
virus {12 No.) were found to be negative.

Serum samples/ Nasal Swabs/faecal samples of 44 imported mini pigs received through
AQCS were screened for Porcine Reproductive and Respiratory Syndrome (PRRS),
African Swine Fever (ASF), Swine Influenza, Porcine Epidemic Diarrhoea, Transmissible
gastroenteritis and pseudorabies and all were found to be negative.

Four imported bovine biologicals were tested for Bovine Viral Diarrhoea virus (BVDV) and
found negative.

A total of 149 cattle samples from Lumpy Skin Disease (LSD) suspected cases have been
tested, of which 24 cattle samples from the States of Maharashtra, Madhya Pradesh,
Gujarat and Delhi have been found positive for LSDV.

Tropical seaweeds based formulation reduced enteric methane emission in lactating
Murrah buffaloes.

Integrated Pest Management:

A poputation of Ditylenchus nematode has been identified from citrus orchard of IAR| and
characterised for description as a new species.

At ICAR-VPKAS, Almora, direct submission of sequence data of 18S Heterorhabditids
indica isolate VLEPNO1 to GenBank with accession number(s) for nucleotide
sequence(s): OK001870. The studies conducted to test the efficacy of different organic
treatments on fall army worm of maize was completed and it was noticed that
Thujaorientalis seed and leaf extract at 5% concentration reduced the pest damage up to
76.67%.

A new record on the occuirence of predatory mite, Typhlodromus (Anthoseius)
transvaalensis (Nesbitt) (Acari: Mesostigmata) has been reported by ICAR-NBAIR,
Bengaluru. lts predatory potential on the mulberry broad mite is being evaluated.

At ICAR-NBAIR, Bengaluru, the exotic parasitic wasp, Anagyrus lopezi imported for the
management of invasive cassava mealybug was found highly safe against non target
insect pests, natural enemies and pollinators.

The incidence of leafhoppers (2-3/panicle), leaf webber (1-2 webs/direction), shoot borer,
red ants and disease severity of powdery mildew (2-6%), sooty mold (20-25%), dieback
(0-5%) and gummosis (1-3%) were observed in Mango. Farmers were advised about
pruning of infected branches & need based application of pesticides against mango
dieback and gummosis disease. Natural enemies like chrysoperia spp. (1-2/canopy) and
spiders (1-2/canopy) were also observed.

A new microbial product ‘CISH Biozapper was developed for pesticide degradation, ptant
growth promotion and disease management.

International Cooperation/recognition



A collaborative project entitled “Accelerating the Mainstreaming of Elevated Zinc in Global
Wheat Breeding: A “Fluoride in the Water" Approach to Nutrition” was approved by
DARE/ICAR. The project, funded by CIMMYT, Mexico has ICAR-IARI, New Delhi and
ICAR-IIWBR, Karnal as Indian Partners.

The ‘Collaboration of Agreement’ between the International Fertilizer Development
Centre (IFDC), Alabama, USA with ICAR-IARI, New Delhi for undertaking the research
project ‘Impact of Fertilization on Grain Nutritional Quality for Human Health: Fertilizer
Research & Responsible implementation (FERARI)' was approved by DARE/ICAR.

Farm Implements, Machinery, Post-harvest Technologies, Process Protocols etc.
Developed:

A colour sorter cum grader for spherical fruits, dehumidified dryer for drying sticky
tamarind fruits, low-cost energy efficient cotton stalk briquette-based crematarium,
herbicide strip applicator-cum-planter and edible packaging film using green seaweed
(Chaetomorpha sp.) developed. Girdling tool for litchi was modified.

Released FishTanavhari an herbal origin eco-friendly and economic fish anesthetic
/sedative product.

Designed and developed an umbrella foldable trap to be used in inshore waters for the
North Eastern States and two types of strong rigid funnel traps for catching carnivorous
fishes from marine and inland waters.

A new formulation developed at ICAR-IARI, New Delhi using "mixed-culture probiotic
fermentation of soymilk using Lactobacittus and Weissellasp” enhanced the bioavailability
of phytonutrients viz. isoflavones and minerals such as Fe and Zn in Seymilk besides
marked decline of levels of anti-nutritional factors like phytic acid and trypsin inhibitor in
soymilk_

Technology development, promotion and commercialization:

A microbial bio-stimulant CSR-GROWSURE for improving the productivity of tomato,
chillies, banana etc. in partially reclaimed sedic soils was commercialized and licensed to
M/s Mittan Agritech Pvi. Ltd. through Agrinnovate India Ltd, New Delhi.

A MoA has been signed between ICAR-IISR, Lucknow and M/s Pishon Technologies,
Coimbatore for commercialization of Deep Furrow Sugarcane Culter Planter.

A technology “Spore based kit for detection of antibiotic residues in milk at dairy farm” is
in the process for commercialization to M/s Lactalis Group, Trimula.

A MoU between ICAR-Central Citrus Research Institute, Nagpur and Agricultural and
Processed Food Products Export Development Autharity (APEDA), Ministry of Commerce
and Industry, Govt, of India, New Delhi was signed on 9 October 2021 for promoting
exports of citrus fruits and its value-added products.

Around 200 licenses were given by ICAR-IIWBR, Karnal to seed growers for seed
production of latest wheat variety DBW 303 for upcoming 2021-22.

The ABI of ICAR-National Research Centre for Grapes, Pune signed 3 MoAs with i}
Hadapsar Bakery, Pune for Commercialization of enriched cookies prepared from Manjari
Medika pomace powder, i) Sitai Agro Processing, Nasik for production of healthy juice
from Manjari Medika juice variety and iii) VVP International, Sangli to make raisins

At ICAR-NCIPM, New Delhi, the Mobile Apps on insecticide and fungicide calculations for
groundnut and Pest predict-EMS (Rabi)- groundnut were updated and re-hosted on
Google Play Store.,

Patent for Method and System for Automatic Identification and Estrus Detection in
Buffaloes based on their Vocalization Patterns granted to scientists from NDRI,



Karnal: Indian Patent Application No: 3080/DEL/2011 Filing Date: October 15, 2012 Your
Ref: IPR/1008-1/2011 Our Ref: PCC08228.

ICAR-NRC on Meat, Hyderabad developed and released the kit on
Immunochromatography-based pork detection on 23 October, 2021. The kit is 100% field
deployable starting from sample extraction till interpretation of results and the test can be
completed within 15 min. The developed kit is highly sensitive (0.5 % wiw), species-
specific and does not require any specialized laboratory set-up, refrigerated storage or
skilled manpower.

Statistical methodologies/ analytical tools developed:

Sampling methodology for 2019/20 Lac Agriculture Census developed by
ICAR-IASRI, New Delhi, India has been recommended and adopted by Food and
Agriculture Organization of the United Nations (FAQ) for conducting Agriculture Census
and generating estimates for parameters of interests for Lao, PDR.

Developed databases on i} BSCM27TDb, a database on water buffalo that contain the
data generated from differential DNA methylation extracted from MeDIP-seq data (ICAR-
CIRB, ICAR-IASRI and ICAR-NRCE); ii) BtChiLCVDb: Bemisia tabaci Asia Il 1
transcriptome database in response to chilli leaf curl virus and is an online relational
database of Silverleaf whitefly (Bemisia tabaci) transcriptome (ICAR-IAR! and ICAR-
IASRI) and iii) SCMVTDb transcriptome-based Mosaic Virus Database in small or green
cardamom that contains the information of differential expressed genes, microsatellites,
variants, transcriptional factors, pathways, domain and families.

Outreach among Farmers/Public:

Frontiine demonstrations on oilseed and pulses conducted covering an area of 10436.60
ha and involving 33954 farmers from all over the country.

A total 3844 training courses for 91287 farmers, 269 trainings for 6403 rural youths and
340 trainings for 11308 extension functionaries and in-service personnel organized in the
frontline areas of technology development.

29684 extension activities were conducted benefitting 4.18 lakh farmers and other
stakeholders.

In Mera Gaon Mera Gaurav program, 298 scientists visited 256 villages and organized
788 demonstrations benefitting 19565 farmers. A total of 2738.67 quintals of seed and
24 .57 lakh planting materials were also distributed to 11809 and 69370 farmers
respectively. A total of 4902 rooted plants and cuttings of rootstocks and commercial
grape varieties and, 8457 disease-free planting materials of citrus were also distributed.

Eight FMD awareness programmes organised in which more than 505 farmers and other
stakeholders participated.

A total of 163878 (nos.) improved chicken germplasm and 7738 improved duck
germplasm provided to farmers and stake holders across the country. Besides, 101
advisories on various aspects of poultry farming were also provided to benefit the poultry
farmers of the states of UP, UK, MP, Bihar, Orissa, and Maharashtra.

ICAR-NRC on Pig advised farmers to screen the pigs against the important diseases
such as Classical Swine Fever (CSF), Porcine Respiratory and Reproductive Syndrome
(PRRS), Foot and Mouth Disease (FMD), Porcine Circo Virus (PCV2), Porcine Parvo
Virus (PPV) and Brucella prior to introduction in to the existing herd. Advisories for
Veterinarians and Farmers with respect to African Swine Fever (ASF) issued and the
same made available in the institute website (www.nrcp.icar.gov.in).




A total of four Weather Forecast Based weekly grape advisories for disease and pest
management uploaded on ICAR-NRCG website and the link made available through web
portal KRISHI.

Fish seed ranching cum awareness programme was organized under PMMSY scheme
of Gowvt. of India at Atal Ghat, river Ganges Kanpur jointly with the Department of
Fisheries, Uttar Pradesh on October 8, 2021 in which 1.25 lakh fingerlings of indian major
carps (Labeo rohita, Catla catla and Cirrhinus mrigala) along with 10 thousand fingerlings
of L. calbasu and L. gonius produced from the wild stocks of Ganges, were ranched into
the river Ganges in presence of Shri Mahesh Trivedi, Hon'ble Member of Legislative
Assembly, Kidwai Nagar, Uttar Pradesh and Mrs. Pramila Pandey, Mayor, Kanpur.

Agromet Advisories:

During September 20, 2021— October 19, 2021, a total of 9 agro-advisory bulletins were
prepared in Hindi as well as in English and SMSs sent to the farmers through farmers
Kisan portal. These advisories are also sent to IMD for preparation of national bulletins
and uploading 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)

Agro-advisories on jute and allied fibres were prepared at 15 days interval in English, Hindi
and Bengali languages and provided to the stakeholders by ICAR-CRIJAF, Barrackpore.
These pertained to Fibre production, Water conservation and in-sifu Jute Retting Tank
based Eco-Farming System, Sisal based Integrated Farming System and seed
production.

The satellite data from the reception centre based at ICAR-IARI, New Delhi used for
monitoring crop health and drought condition in all the districts of the country and the
information updated in the webportal http://creams.iari.res.in. The information is available
to ali stakeholders for decision making.

At ICAR-IARI, New Delhi, the remote sensing based crop condition monitoring has been
done by regularly generating crop condition indices of greenness for country at 10-day
frequency and 250m spatiai resclution showed normal to favorable crop condition in most
of India for 2020-21 kharif season. The crop health progressed well over the country
except revealing early maturity in North and Central Indian states.

Aazadi ka Amrut Mahotsav

As part of the series of 75 special lectures being organised by ICAR to commemorate the
Bharat ka Amrit Mahotsav, 4 lectures by eminent authorities from india & abroad were
organised. These included, Dr. Jacqueline d'Arros Hughes, Director General, ICRISAT, Prof.
R. B. Singh, Former Chancellor, CAU, Imphal, Dr Rajkumar Ranjhan Singh, Hon'ble MoS,
Education & External Affairs, and Dr Juan Lucas Restrepo, Director General, Alliance of
Bioversity International & CIAT and, Global Director of Partnerships & Advocacy, CGIAR on
various important issues related to agricutture and allied sciences.

National Campaigns were organised by ICAR on World Food Day and Mahila Kishan
Diwas. e-Kisan gosthi and Waste to Wealth were the major areas of focus of these events.
More than 15000 farmers including wamen farmers participated who were made aware
on various aspects of natural resource management like, farm and household waste
management, vermicomposting, organic farming, food and nutrient security, food safety,
soil and water management etc. Farmers' visits and tree plantation drive were also
organized.



ICAR Institutes also organized National Campaign on System Diversification in
Aquaculture under Azadi ka Amrit Mahotsav on 1 October 2021. In all about 28 activities
were organized with about 1775 participants.

Organized fish seed ranching programme under NMCG project at Gandhi Ghat,
Barrackpore, West Bengal on 6" October 2021 to celebrate ‘75"-Azadi Ka Amrut
Mahotsav’. The event was graced by Dr. Trilochan Mohapatra, Secretary, DARE & DG,
ICAR and other dignitaries of ICAR.

Organized Hindi Scientific Seminar under the theme “HId &l MHAA AglcHd
- HTCATAIR 9T T 3 T Fe".

An event “From Concept to Practice” was organized by ICAR-National Research Centre
on Meat, Hyderabad in collaboration with Department of Animal Husbandry and Dairying,
Govt of India on 22™ October 2021 as a part of Azadi Ka Amrit Mahotsav. A policy paper
on “Traceability system for Indian Meat Sector: Concept and way forward” was released
on the occasion.

Special Campaign on Swachhta and the Disposal of Pendency:

In pursuance of the Government directives, a special campaign on swachhta and the
disposal of pending matters was launched in DARE/ICAR including institutes and field
offices on 2" which continued up to 315 of October. The campaign took off with the main
programme on 2™ October at Indian Agricultural Research Institute, Pusa New Delhi
which was attended by the Minister of State for Agriculture and Farmers Welfare Shri
Kailash Chaudhary. Secretary, DARE & DG, ICAR, officers and staff from the ICAR and
Institutes located in Delhi participated in the event. During the month-long campaign, more
than 755 indoor and outdoor swachhta activities were undertaken by ICAR Institutes and
establishments. Four major weekly campaigns involving over 70150 ICAR staff members,
VIPs, farmers, school children and members of the civil society were undertaken during
the period during which technology demonstrations and awareness programmes on
vermicomposting and other technologies for generating wealth from wastes were
undertaken besides other cleanliness activities in the institutes and in adopted villages. A
total 11106 old files were weeded out and over 2165 quintals of scrap was disposed-off
freeing over 56345 sq ft area and earning over Rs. 63.92 lakhs in revenue from the sale
of the scrap by ICAR Institutes/ establishments. A total 64 (total 72) pending VIP
references and 384 public grievances (including 181 pending on 30" Sept 2021) were
also addressed during the campaign period. All COVID protocols were followed during the
organizaticn of these events.



