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2021 % 2R FfA8-19 F fAT 23963 AT A7AT H T N BAF 28
Hal, 2021 T ST AC FHeAT P HAAT HEAT 443768 i)

FaEeE T e
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% 5787.02 fodea i 3K 22.60 o AUor T o wHT 11199 3T
46335 framet & Aala fr 7

He & SN HIPATSNHR & &1 31 & ot i AffeT Rauret =
ﬂ,yﬁa;g?ar 101161 WWWW@*F%SQ Il SAAIEed
&I 3t

10
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DEPARTMENT OF AGRICULT URAL RESEARCH AND EDUCATION
MONTHLY SUMMARY - FEBRUARY 2021

IMPORTANT RESEARCH ACHIEVEMENTS:

Varietal Improvement/Promotion:

A total of 15 varieties of different field crops were released. These include Pusa Basmati
1692 of Rice; HD 3298, HD 3293, HI 1633 and HI 1634 of Wheat; Pusa Baby Corn Hybrid-
1 of Maize; Pusa Chickpea 20211 of Chickpea; PDL-1, PSL-9 and L 4729 of Lentil: Pusa
Mustard 32 of Mustard; Pusa 1641 of Mungbean; DS 3106 of Soybean; Pusa Arhar 2017-
1 and Pusa Arhar 2018-2 of Pigeonpea

CICR-H Cotton 36 (Suraksha) developed by ICAR-CICR, Nagpur has been released and
notified for commercial cultivation in Irrigated areas of Central and South Cotton Growing
States.

Nine (9) varieties of horticultural crops developed by ICAR-IARI, New Delhi have been
recommended for release in NCT of Delhi for cultivation. These include Pickling Cucumber
(Pusa Pickling Cucumber-8), Summer Squash (Pusa Shreyash), Satputia (Pusa Tripti),
Spinach (Pusa Vilayati Palak), Muskmelon (Pusa Sunehari, Pusa Kazri), Sponge gourd
(Pusa Sponge Gourd-29), Brinjal (Pusa Safed Baigan-2, Pusa Hara Baigan-2) and 5 F,
hybnds Cauliflower (Pusa Cauliflower Hybrid-3), Brinjal (Pusa Unnat), Tomato (Pusa
Rakshit), Okra (Pusa Okra Hybrid-1), Bitter gourd (Pusa Bitter Gourd Hybrid-5)

A Papaya Ring Spot Virus (PSRV) tolerant variety PS-3 (Pusa Madhu) developed by IARI,
New Delhi have been recommended for released in NCR region for cultivation

Two flower varieties viz. Chrysanthemum (Pusa Sundri) and Floribunda group rose (Pusa
Alpana) developed by ICAR-IARI, New Delhi have been recommended for released in
NCR region.

The cinnamon variety Konkan Tej was identified for open cultivation

Agricultural Biotechnology:

One hundred forty two (142) pigeonpea genotypes were analysed for flowering and
associated yield traits for 3 consecutive seasons at ICAR-NIPB, New Delhi. SNPs
associated with the above traits were identified employing Genome-Wide Association
Studies (GWAS). Based on the transcriptome data a 5 kb scaffold was predicted to
harbour novel uncharacterized protein regulating yield related traits

Cytoplasmic Diversity Analysis of 55 Indian potato cultivars confirmed all cultivars
possessing only two types of cytoplasm, T/Tuberosum (85.17%) and D/Demissum
(14.28%).

The ICAR-DRMR, Bharatpur characterized 138 Yellow Sarson germplasm accessions
using a set of 25 SSR markers,

In vitro transcribed RNA targeting H1 HA gene was used to optimize a real-time RT-PCR
assay for detection of Eurasian Swine Influenza virus (51V) by ICAR-NIHSAD. The
optimized primer-probe combination showed an analytical sensitivity of 22 copies of IVT
RNA. Analytical specificity was checked with Porcine Reproductive and Respiratory
Syndrome virus, African Swine Fever virus and pandemic H1IN1 SIV and the assay was
found to be specific for Eurasian H1N1 SIV.



In a comparative evaluation of heat stress in native breeds (Sahiwal and Tharparkar) and
cross-bred (Vrindavani) dairy cattle based on the expression of stress genes by
quantitative real time PCR, higher levels of HSP70 (a known stress marker) were
observed at mRNA level in native breeds as compared to cross-bred dairy cattle, when
their peripheral mononuclear cells (PBMCs) isolated from blood samples were subjected
to heat stress (42°C for 3hrs).

Conservation and Management of Genetic Resources:

One hundred fifty seven (157) accessions were added to the National Genebank bringing
the Genebank holdings to a total of 4,48,738. Additionally, 8 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 994
accessions was carried out for its pest free conservation in National Genebank, by the
Division of Plant Quarantine and 985 accessions were approved for conservation.

The current holding status of /n vitro Genebank is 1916 accessions and that of Cryo bank
is 14,916 accessions at NBPGR, New Delhi.

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

At ICAR-IARI, New Delhi, twenty (20) species and 300 varieties of Rose and over 100
varieties of chrysanthemum are being maintained.

Under material transfer agreement, one thousand six hundred eighty (1680) accessions
of various crop species namely cereals (810), pulses (55), fruits and vegetables (782),
fruits (3) and Millets (30) were introduced from 12 countries. Four Cotton accessions (SHS
102, SIMA 5, M 55, MCH 84) were exported to Uganda.

Forty-nine herbarium specimens were added to the National Herbarium of Cultivated
Plants bringing the holdings to a total of 24,485 herbarium specimens.

ICAR-IIOR, Hyderabad imported a totai of 230 sesame germplasm varying for capsule
length, number of capsules, indehiscence and Macrophomina disease resistance from
USDA, USA.

Three hundred fifty (350) sugarcane genotypes consisting of Saccharum officinarum, S.
barberi, S. sinense, ISH clones, lkshu ISH clones, LG selections, commercial hybrids,
somaclonal variants etc., are being maintained at ICAR-IISR, Lucknow.

Collected around 65 crop wild relatives of Gingiber, Garcinia, Tuber Crops, Piper from
South Andaman and Nicobar districts.

Management of Natural Resources:

Prepared Land Resources Inventory (LRI) on 1:10000 scale for the Dumka (Dumka district
of Jharkhand), Katkamdag (Hazaribagh, Jharkhand) and Tangi (Khurda District of Odisha)
blocks.

Developed organic farming package for Maize-Wheat system with improved varieties for
Rajasthan.

In silty clay loam soil of Palampur, drip fertigation in broccoli resulted in 27.6% increase
in yield and 25% fertilizer saving (applied as 19% basal and 56% drip fertigation)



compared to conventional method of application of 100% recommended dose
recommended dose- (N:P20s5:K>O kg /ha -187:75:55) of fertilizers.

Zero tillage along with residue application @ 3 ton/ha in pigeonpea resulted in significant
decrease in weed density over zero tillage and conventional tillage at ICAR-IARI, New
Delhi. The soil temperature was lower by 1.9°C under residue application over
conventional tillage. The highest system productivity in terms of pigeonpea grain
equivalent yield (3539 kg/ha) was recorded with zero tillage with residue application @ 3
tons/ha

Role of honey bee pollination was quantified in Ber, Strawberry, Bitter gourd and Castor
with corresponding increase of 43 %, 125%, 765% and 8.9 to 41.87% increase in yield in
bee pollinated plants in comparison to plants excluded from pollinator visits

Management and Improvement of Livestock & Fish Resources:

At ICAR-IVRI, Izatnagar 19775 clinical samples were analysed for disease diagnosis,
including 19550 for bird Flu, 3962 bovine samples were tested by DIVA ELISA to assess
NSP prevalence in addition to it a total of 162 sera from small ruminants have been tested
for NSP-antibody,

Under FMD control programme, 26 clinical materials from the states of Odisha, West
Bengal and Karnataka were tested for serotype identification using sandwich ELISA and
mPCR. Serotype O was detected in all the samples. SPCE kit for testing of 6000 serum
samples (Himachal Pradesh and Kerala), DIVA kit for testing of 10440 serum samples
(Kerala}, and Sandwich ELISA kit for 200 samples (Kerala) were supplied to state FMD
laboratories to carry out sero-monitoring and sero-surveillance under NADGCP. Training
to conduct DIVA ELISA and Sandwich ELISA was provided to two scientific staff from
FMD collaborating centre, Thiruvanthapuram, Kerala.

A total of 1742 samples tested from 14 States/UTs including New Delhi, Chhattisgarh,
Maharashtra, Madhya Pradesh, Uttar Pradesh, Gujarat, Jammu & Kashmir, Rajasthan,
Uttarakhand, Haryana, Himachal Pradesh, Kerala, Bihar and Punjab. Two hundred and
four samples (204) tested positive for Highly Pathogenic Avian Influenza virus including
65 H5N1 and 139 H5N8 subtypes from the samples of poultry, ducks, crows, wild birds
and environmental samples.

Testing of 51 cattle samples from two States (Goa and Guijarat) was carried out for Lumpy
Skin Disease, of which 22 samples from (30a State were found positive for LSDV.

A total of 1534 equine samples from six states namely Uttar Pradesh, Uttarakhand,
Haryana, Punjab and Maharashtra were tested for Glanders. Out of which, 39 equines
were found positive from Uttar Pradesh, Uttarakhand, Haryana, Punjab, Himachal
Pradesh and Maharashtra.

The disease outbreaks data reported from 278 district and 142 villages in the country
has been updated in the NADRES Database.

Forecasted livestock disease outbreaks for the month of March 2021 for 13 economically
important livestock diseases. The diseases for which outbreaks (in nurmber) predicted
were Anthrax— 20, Babesiosis— 47, Black quarter—37, Enterotoxaemia— 20, Fasciolosis~
56, Foot and mouth disease—69, Haemorrhagic septicaemia— 40, Peste des petits
ruminants— 52, Sheep & Goat pox— 41, Swine fever— 43, Theileriosis—41 and
Trypanosomiasis-37.

Successfully bred Grey Mullet (Madavai), a high-valued commercial brackishwater figh,
for the first time in the country.



Deveioped Andrographis paniculata based herbal formulationto prevent argulus
infestation in rohu fingerlings. Its oral administration through feed resulted in 100%
antiparasitic efficacy.

Integrated Pest Management:

Protocol has been standardized for absolute quantification of ToL. CNDV-Potato from its
vector whitefly, Bemisia fabaci.

Application of Tebuconazoie 25 EC (0.5 ml/litre) and Azoxystrobin 23 SC (0.5ml/litre) at
15 days interval was effective in management of marigold blight caused by Alternaria.

A novel molecular assay based on recombinase polymerase amplification (RPA) was
developed for detecting Phytophthora capsici and P. tropicalis infecting black pepper.
The yellow sticky traps and pheromone traps were installed in the fields for monitoring of
the pest population and upon observing the pest population crossing ETL at ICAR-
NCIPM, New Delhi. Application of Azadirachtin 1500 ppm @ 5 ml/lit spray against
whiteflies and fruit borer. It was also suggested to take-up one round of spray with
Chlorantraniliprole 18.5% SC @ 0.25 ml/lit against fruit borer. Early blight disease
incidence was also found for which spraying of Azoxystrobin 18.2% + Difenoconazole
11.4% SC @ 1 ml/lit was suggested.

Presence of Tylenchorhynchus nematodes was observed in soil sample collection in
wheat crop at Hawalbagh Farm, Almora. Combination, UKCH17+VLBt27 showed a
reduction of 82% in aphid population in toria. Yellow colour traps are effective with a trap
catch of 25.2 insects per day per trap in toria.

At ICAR-SBI, Coimbatore, after Post-emergence application of Halosulfuron Methyl 75%
WG( @ 67.5 g and 1000 g a.i. per hectare) and Metribuzin 70% WP (1000 g a.i. per
hectare) 42 days after planting (DAP) observed that lower leaves of some of the
genotypes were found to show injuries on 5 days after spraying (DAS). Phytotoxicity rating
of the 31 genotypes studied ranged between 0 and 4. Nine genotypes showed no visual
injury and found tolerant, while eight genotypes showed moderate toxic effect (rating 4).

International Cooperation/recognition

ICAR-IIMR, Hyderabad and ICAR-IARI, New Delhi jointly organized an International
Capacity Building training programme on QECD Seed Certification (Southern & Northern
Zone for Maize, Sorghum, Pear! millet Mustard, Wheat and Barfey) under the aegis of
Indo-German Cooperation on Seed Sector Development (Sponsored by Department of
Agriculture, Cooperation, and Farmers Welfare, Ministry of Agriculture (DAC&FW), Govt.
of India) during February 08-12, 2021 for the Officials of State Department of Agriculture,
National Seed Corporation, State Seed Corporations, Seed Testing Laboratories, Seed
Certification Agencies, ICAR Institutes, State Agricultural Universities and Private Seed
Industry.

Farm Implements, Machinery and Post-harvest Technologies Developed:

Developed tractor operated seeder for mat type paddy nursery.
Developed tractor operated turbo bund former for mulched fields.
Developed tamarind deseeder.

Developed superheated steam turmeric processor.



e Developed pollinator for greenhouse.
» Developed Total Mixed Ration (TMR) mixing machine for draught and milch animals.

s Developed food by-products based basal nutrient media.

¢ Developed near Infra-Red Spectroscopy Based Method for Detection of Khesari dal flour
in Chick pea flour (Besan).

¢ Developed polyhydroxybutyrate (Bioplastic) using mango by products.

s Enhanced the biogas production using paddy straw bales.
Evaluated the co-digestion of paddy straw with nitrogen rich agro-residues for enhancing

biogas production.
* Small machine of 50 kg for biochar making from coconut waste was standardized.

Patents:

* A patent on “Identification of thermo-tolerant Trichoderma for use as bio-control agent
under heat stress conditions” was granted to the ICAR-IIOR, Hyderabad.

* Indian patent granted to DRDO and ICAR-NRC on Equines for “Recombinant TSSA Protein for
Detection of Antibodies against Burkholderia Mallei and uses thereof”.

Statistical methodologies/ analytical tools developed: ICAR-IASRI developed following R-
packages.

1) eemdTDNN: EEMD and Its Variant Based Time Delay Neural Network Model (available
at https://CRAN.R-project.org/package=eemdTDNN), for forecasting univariate time
series with different decomposition based time delay neural network models.

2) EEMDelm: Ensemble Empirical Mode Decomposition and Its Variant Based ELM Model
(available at https://CRAN.R-project.org/package=EEMDelm) for forecasting univariate
time series with different decomposition based Extreme Learning Machine models.

3) EMDANN hybrid: Ensemble Machine Learning Hybrid Model (available at
https:ﬂCRAN.R—project.orglpackage=EMDANNhybn’d} to fit Empirical Mode
Decomposition and Artificial Neural Network based hybrid model for nonlinear and non-
stationary time series data.

4) ECTTDNN: Co-integration Based Time-delay Neural Network Model (available at
https:llCRAN.R-project.orglpackage=ECTTDNN) to make use of the information
extracted by the co-integrating vector as an input in the neural network model.

9) MARSANN hybrid: Multivariate Adaptive Regression Spline (MARS) Based ANN Hybrid
Model (available at https:LFCRAN_Raproject.0rglpackage=MARSANNhybrid) helps in
selecting important variables using MARS and then fits ANN on the extracted important
variables.

6) MARSSVR hybrid: MARS SVR Hybrid (available at https://CRAN.R-
project.orglpackage=MARSSVRhybrid) helps in selecting important variables using
MARS and then fits SVR on the extracted important variables

7) EMDSVR hybrid: Hybrid Machine Learning Model (available at https://CRAN.R-

project.org/package=EMDSVRhybrid) to fit Empirical Mode Decomposition and

Support Vector Regression based hybrid model for nonlinear and non-stationary time
series data.




Technology Promotion and Commercialization:

Six technologies developed by ICAR-CIAE, Bhopal viz. Manual Cono Weeder, Paddle
Cum Power Operated Grain Cleaner Cum Grader with or without Motor, Paddle Operated
Potato Peeler, Paddie Operated Potato Slicer, Multipurpose mini Grain Mill and Dal Mill
has been licenced to M/s Laxmi Steel Fabs Sehore, M.P

Honey heating cum filtration machine developed by ICAR-CIAE, Bhopal has been
licenced to M/s FASS of PAU Ludhiana,

MoU was signed with M/s MolBio Diagnostics, Bangalore fortaking up incubation,
technical mentoring and further non-exclusive technology licensing of Technology for
making Specially filtter paper from bleached cotton linter.

Technology for preparation of milk-based spray dried nano-encapsulated curcumin
formulation developed by ICAR-NDRI was transferred to Anthocyanin Naturals Indian Pvt.
Ltd, Kerala on 04,01.2021 through Agrinnovate

Process technology for Palada Payasam Mix Preparation by Dry Crystallization Method
in a Mechanical Unit developed by ICAR-NDRI was transferred to Eastern Condiments
Pvt Ltd, Kerala on 11.01,2021 through Agrinnovate.

A technology Metarhizium anisopliae developed by ICAR-NBAIR for management of white
grubs in sugarcane has been commercialized through Multiplex Biotech Pwt. Ltd.,
Bengaluru.

A technique for rearing of parasitoid Nesolyx thymus (Girault) and their use in housefly,
Musca domestica management has been commercialized on 04-02-2021 and licensed to
SRK Seri Bio Control Unit, Hosur.

Potential entomo-pathogenic fungus Isaria fumosorosea (strain icar-nbair- pfu-5) for
management of rugose spiraling whitefly aleurodicus rugioperculatus in coconut and oil
palm has been commercialized in favour of the Deputy Director of Horticulture, (Plantation
Crops and Plant Protection), Lalbagh, Bangalore

Powder based formulation of Pseudomonas fluorescens (NBAIR-PFDWD), an
antimicrobial 2,4-diacetylphloroglucinol (DAPG} producing biotic and abiotic stress
tolerant strain for diseases and Thrips management has been commercialized and

licensed to Mr. Adarsh N R Designated partner, Siddaganga oil and Bio Industries LLP.,
Tumkur Karnataka.

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

The guidelines issued by the GOlrespective state government from time to time were
followed by all ICAR institutes/establishments/ subordinate field offices to contain the
spread of COVID 19. 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
Advisories and technologies for processing/ value addition and marketing of vegetables,
frmits and fruit products, and flowers also continued to be extended to farmers,
entrepreneurs, private firms and state governments.

Four ICAR Institutes viz. IVRI, Izatnagar, DFMD, Mukteswar (Bhubaneswar centre),
NIHSAD, Bhopal and NRC on Equines, Hisar screened 23963 human samples for COVID-
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19 during January 2021. The cumulative number of samples screened till 28" February
2021 was 443768

Farmers/Public Qutreach:

Frontline demonstrations on oilseed and pulses were taken up all over the country
covering an area of 14262.52 ha and involving 37077 farmers,

Organized 622 field-days with the participation of 13255 farmers and 741 Kisan
Goshties/Melas with the participation of 59259 farmers.

A total 2976 training courses for 79697 farmers, 433 trainings for 8087 rural youths and
314 trainings for 7243 extension functionaries and in-service personnel were organized in
the frontiine areas of technology development.

KVK scientists undertook 8259 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, 509 scientists visited 533 villages and organized
913 demonstrations benefitting 21570 farmers. A total of 5787.02 quintals of seed and
22.60 lakh planting materials were also distributed to 11199 and 46335 farmers
respectively.

ICAR-DPR supplied a total of 101161 nos. of improved chicken germplasm and 4039
improved duck germplasm during this month to the farmers and various stake holders
across the country.

Four weather forecast based weekly grape advisories for disease and pest management
were issued and also uploaded on KRISHI web portal including 1,500 registered farmers.

Agromet Advisories:

Agro-met advisory bulletins are prepared by IARI, New Dethi every Tuesday and Friday
During January 20 - February 19, 2021, total & 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 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 {http.//cifri.res.infUR/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 afl the districts
of the country. The information, available to all stakeholders for their own decision making,
was regularly updated in the web portal http://creams.iari.res.in.

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

Other important activities:

-

Fifty-ninth Convocation of IARI, New Delhi was held on 12" February, 2021 at National
Agricultural Science Centre {NASC) Auditorium, New Delhi. Shri Kailash Choudhary,
Hon'ble Minister of State, Agriculture and Farmers’ Welfare, Govt. of India was the Chief
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Guest. A total 252 students including 9 foreign students, received degrees. The degree
of Doctor of Science {Honoris causa) was conferred upon two eminent IARI alumni namely
Dr. Sanjaya Rajaram and Dr. Rattan Lal, the World Food Prize winners, who have globally
distinguished themselves in the field of science

A meeting was organized on 26" Feb, 2021 under the Chairmanship of Shri Kailash
Choudhary, Hon'ble Minister of State, Agriculture and Farmers' Welfare, Govt. of India to
prepare a roadmap by converging the activities of different ministries/ departments for
scaling up the 71 biofortified varieties developed by ICAR through production, processing,
dissemination, inclusion in various schemes, promoting entrepreneurs and setting
benchmark for quality components of biofortified crop varieties. A total 12 departments
and ministries took part in the meeting

ICAR-NRC on Camel was registered on National Career Service Portal, Ministry of Labour
and Employment, Govt of India

ICAR-IISWC, Regional Centre Agra organized three days (3rd -5th Feb 2021) training
programme on “Integrated watershed Development with Climate Proofing Interventions
and Watershed Development Fund (WDF)” for Project Implementing Agency (PlAs) and
Village Watershed Committees (VWCs) sponsored by NABARD.

ICAR-CIFA launched Ornamental Fish Farmer Field School at Prabhupara Village,
Sadar Block, Jalpaiguri, West Bengal. Also, ICAR-CIFA, Regional Research Centre,
Rahara and Krishi Vigyan Kendra, UBKV, Coochbehar, started Aquacuiture Farmer Field
School's at Chat Elajan, Fatepur, Karandighi, Uttar Dinajpur and Dumutha Faridpur,
Dakshin Dinajpur and Livestock Farmer Field School at Elajaner Kuthi, Coochbebar-l
Block, Coochbehar, West Bengai.

The ICAR-CIFRI, Barrackpore, Kolkata organized Awareness-cum-Demonstration
Programmes on 26" and 27" February 2021 in Balasore Bhubaneswar districts of
Odisha for the Tribal Women. To empower the tribal women, the Institute is taking
initiative to develop Ornamental Unit in a tribal village of Odisha.



