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DEPARTMENT OF AGRICULT URAL RESEARCH AND EDUCATION
MONTHLY SUMMARY - JULY 2021

IMPORTANT RESEARCH ACHIEVEMENTS:

Varietal Improvement/Promotion:

Five wheat varieties developed by ICAR-IIWBR, Karnal were notified for cultivation:
DBWH 221 (DBW 221) for Haryana, SHUATS- W 15 (AAI- W 15) for Uttar Pradesh, UP
2944, UP 2938 and UP 2903 for Uttarakhand.

Five varieties of rice viz., Pusa Basmati 1885, Pusa Basmati 1886, Pusa Basmati 1847,
Pusa Basmati 1985 and Pusa Basmati 1979 developed by ICAR-IARI, New Delhi
identified for release.

A hybrid maize variety Pusa baby corn hybrid 1 released for cultivation.

Three hybrids of maize APWH 1, APH 1 and ABSH4-1 developed by ICAR-IARI, New
Delhi identified for release.

Eight varieties of Sorghum namely SPH 1888, SPV 2504, SPH 1905 (Fat Boy), SPV 2584,
SPV 2593, SPH 1798, SPV 2402 & SPV 2600 identified for release.

Three varieties of Small Millets namely FMV 1137 (WN 591), LMV 528 (OLM 18) & KMV
551 (GAK 3) developed by ICAR-IIMR, Hyderabad identified for release.

Agricultural Biotechnology:

At ICAR-IARI, New Delhi developed robust NIRS prediction models based on NIR
spectroscopy and chemometrics for accurate and rapid quantitative determination of
nutritional parameters in pearl millet homogenized flour.

At ICAR-NBPGR, New Delhi, fity (50) SSR markers were developed in brown top millet
by cross-species and cross-genera transferability of 225 SSR loci from foxtail millet,
Brachiaria spp. and finger millet.

At ICAR-NIPB, New Delhi, transgenic wheat plants developed with a heat inducible RRM
rich RNA binding protein, currently in T3 generation are being molecularly and
phenotypically analysed.

ICAR-IIAB, Ranchi accomplished the identification and expression analysis of
differentially expressed genes in spawning and pre-spawning phases of testis of
Clariasmagur.

Diploid wild potato species clone MCD24 (Sofanum microdontum) carries very high
resistance to late blight with wider genetic base. An elite genetic stock MCD24 (NBPGR
Reg. No. INGR21075) was registered with the ICAR-NBPGR, New Delhi for resistance to
late blight and wider genetic base.

ICAR-IISR, Calicut completed the cloning and characterization of a novel Phenylalanine
Ammonia Lyase gene from turmeric.

ICAR-NBAIR, Bengaluru performed whole genome sequences and draft assemblies of
three novel strains of Photorhabdus luminescens of 5.2-5.3 Mbps in size, and with a G+C
content of 42.5% (each). The nuclectide sequence information for the three strains NBAII
PLHb105, NBAIl HiPL101 and NBAIl H75HRPL105 deposited in NCBI Nucleotide
database and assigned accession numbers AZAB00000000, JTHJOOOO0000 and
JXURO0000000 respectively.




ICAR-{IMR, Ludhiana performed a Meta QTL analysis using 22 experimental
studies reporting Qtls responsible for fungal and viral diseases in maize. A total of 52 Meta
QTLs qils associated with different viral and fungal diseases identified.

An artificial intelligence-based software model named AniAMPpred developed for the
discovery of novel antimicrobial peptides in the genome of animals. By utilizing this
software probable antimicrobial peptides/ proteins (PAPs) were identified in the genome
of an annelid named Helobdelia robusta and provided in sifico confirnation of function of
representative PAPs, which were originally annotated as hypothetical proteins in the
genome.

Formulated a Phage Cocktail with 10 different coliphages showing high Iytic activity
against antimicrobial resistant E. coli isolated from shrimp farms, fish farms and fish
markets.

Conservation and Management of Genetic Resources:

*

One hundred and thirty five (135) accessions were added to the National Gene bank
bringing the gene bank holdings to a total of 452651. Additionally, twenty-five samples
were added for long term conservation.

The current holding status of /n vitro Genebank and Cryo bank at NBPGR, New Delhi is
1927 accessions and 14205 accessions respectively.

A total of 3383 accessions of imported exotic germplasm were processed for quarantine
clearance and 3371 were released to the indenters At ICAR- NBPGR, New Delhi.

Six thousand two hundred and fifty six (6256) accessions of various crop species - cereals
(5350), oilseeds (131), grain legumes (203), millets (203}, vegetables (211), fruits (26),
tuber (8) and forage (153) were introduced from 17 countries. Promising accessions
include wild species of Maize (Zea parviglumis) from USDA, USA (EC1084237-278),
Registered germplasm of sunflower from USA containing oleic acid which increase the
tocopherol level of the seed after mutations, leading to a more stable vegetable oil product
(EC1079210-212).

Sixty two (62) herbarium specimens were added to the National Herbarium of Cultivated
Plants bringing their holdings to a total of 24738.

wild cardamom with pink pseudo stem was collected from Aryankavu, Kollam district of
Kerala. This collection is one of the unique variants in small cardamom.

Five unique rice germplasms namely AC42997 (1C0576152), Oryzanivara (1C330611),
Oryzanivara (1C330470), Dubaraj (1C301206) and ARC 10075 (Minatik Charang} (IC
0597237) developed by the ICAR-NRRI, Cuttack registered at ICAR-NBPGR.

Fifty-four 54 bacterial Culiures cryo-preserved in General Preservation; 15 bacterial
cultures provided to Maharashtra Fisheries and Animal Sciences Univ, Nagpur; Central

Military Lab., Meerut and Norlh East Research Complex, Barapani, Shillong by ICAR-
NRC on Equines.

Whole genome sequencing of 15 strains of Escherichia coli and 4 strains of Kiebsiella
pneumoniae has been completed and the sequences submitted to National Centre for
Biotechnology Information.

Management of Natural Resources:

An agri-horti-silvi-pastural agroforestry model for rehabilitation of coalmine affected areas
in Eastern Plateau region of Jharkhand developed with a system productivity of 10.26 g/ha
rice equivalent vield (REY) after six years of establishment.




Organic farming package with improved varieties for maize (Vivek Sankul 35) — buckwheat
(1C-109433) system for Sikkim developed with net income of Rs1.05 lakhs/ha with B:C
ratio of 2.21 under organic production system.

At Parbhani (MS), drip irrigation at 0.8ET¢ and fertigation with 80% recommended dose
of fertilizer (20:40:20 NPK kg/ha) in pigeonpea (var. BDN 716) crop resulted in 88.6%
higher yield, 72.8% water saving, 20% fertilizer saving as compared to the conventional
method of cultivation.

About 7.1% increased coconut nut yield was observed in Ecological Engineering garden
(Kalpasankara-hybrid} after the installation of honey bee colonies.

The organic waste recycling potential of arecanut+dairy+banana+cocoa system was
estimated as 375 kg N, 89.3 kg P and 49.2 kg K per year which is sufficient to meet the N
demand of 1.25 ha, P demand of 0.5 ha and K demand of 0.1 ha of
arecanut+cocoa+banana cropping system.

Livestock, Poultry, Fish production & Health:

ICAR-NIANP, Bangaluru has developed an anti-methanogenic feed supplement
HaritDhara which is effective in reducing daily emission of enteric methane up to 20%.
The dietary supplementation of HaritDhara in high producing cows increased the contents
of fat, protein and total solid in milk by 0.5-0.9 units.

State-wise disease risk forewarning status for the month of August-2021 and
epidemiological distribution of COVID-19 in India was updated in the website.

Forecasted livestock disease outbreaks for the month of August 2021 for 13 economically
important livestock diseases.

FMD Serc-monitoring under National Animal Disease Control Programme (NADCP): A
total of 6847 serum samples collected under NADCP from different states (Punjab,
Haryana, and Himachal Pradesh) were tested using SPC-ELISA for measuring anti-FMDV
structural antibody. In addition, a total of 2261 serum samples from farms were also
tested.

DIVA kit for testing of 31240 serum samples, SPCE kit for testing 8000 serum samples
and sandwich ELISA kit for testing 100 samples were supplied to different state FMD
centres to carry out surveitlance and monitoring activities.

A total of 100 serum samples (Cattle 72, Human 28) from Ahmedabad and Gujarat were
tested by MAT at 21:100 dilution using the panel of 28 pathogenic reference serovars for
seroprevalence of Leplospira serogroup specific antibodies, of which 17 cattle serum
samples showed positive reactivity against different Leptospira serovars with a
percentage positivity of 23.61%.

A total of 188 serum samples from two livestock farms were screened. Al the samples
were negative for anti brucella antibody by RBPT and ELISA.

The CADRAD analyzed a total of 1614 clinical samples for disease diagnosis. Moreover,
85 samples from bulls & cows were tested for Sexually Transmissible Diseases (STD) like
TB, Campylobacteriosis, Brucellosis, Jonne's Disease and Trichomoniasis. All the 1366
poultry samples tested for bird flu were found negative for Highly Pathogenic Avian
Influenza (HPAI) virus.

A total of 662 samples from 7 States including Chhattisgarh, Gujarat, Himachal Pradesh,
Jammu & Kashmir, Madhya Pradesh, New Delhi and Punjab were tested for avian
influenza. HON2 avian influenza virus was detected in poultry samples from Chhattisgarh
and Gujarat.

A total of 23 samples of wild animals from Chennai zoo in Tamil Nadu were tested for
COVID19. A morbid lion was found positive for COVID19.




Total 1382 equine samples from nine states namely Haryana, Himachal Pradesh, Uttar
Pradesh, Maharashtra, Gujarat, Madhya Pradesh and Chhattisgarh tested for glanders.
Three equines, 2 in Haryana and 1 in Madhya Pradesh were found positive for glanders.

Successful induced breeding in the peninsular carp (Labeo kontius} commonly called the
pig mouth carp or Cauvery carp achieved at ICAR-CIFA, Bangalore Center, for the first
time.

Light intensity and photoperiod manipulation stimulate advanced gonadal maturation,
and voluntary breeding in Pabda fish (Ompok bimaculatus).

Developed silver nanoparticles integrated freshness indicator to assess the quality of
fresh fish.

Cryopreserved approximately 750 mi milt of Indian major carp. Fertility trials are being
conducted at selected fish hatcheries in the states of Jharkhand, West Bengal, Madhya
Pradesh, Tamil Nadu and Kerala using cryopreserved milt from quality
brooders. Increased genetic diversity in hatchery stock will help in producing better quality
seed.

Under fish ranching programme released fifty thousand advanced fingerlings of Rohu,
Catla and Mrigal in the river Ganga at Daspara Ghat, Barrackpore. Further, 500 adult
carps (Rohu, Catla and Mrigal) were tagged and released in the river to identify the
fundamentals of migration range. Also ranched 937 hilsa of which 70 were tagged at
Beniagram, Farakka Barrage downstream.

Integrated Pest Management:

Spray of Monocroptophos (0.05%), Dimethoate (0.03%) in 500 litres of spray solution/ha
found beneficial in pulses for borers and foliage feeders.

In pulses, foliar spray of Penconazole @ 0.025% or Tridemorph @ 0.1% or Dinocap @
0.1% at 5-7 days interval for control of rust disease Harvesting and Yield.
Entomopathogenic fungi, Cordyceps javanica proved effective against spindle bug and
tea mosquito bug.

Integrated fungal diseases management module in tomato was developed. It comprises
seed treatment by Trichoderma sp. (BATF-43-1), seedling drenching of BATF-43-1 @1%
after 15 days of sowing. Seedling root dip in imidacloprid @0.04% for 30 minutes followed
by BATF-43-1@1% for 10 minutes. Spot application of BATF-43-1 @10g + vermicompost
50g/plant thrice at 25 days interval started 25 days after transplanting, One spray of
copper oxy chloride @0.3% after 30 days of transplanting. One spray of mancozeb
@0.2.5% at flowering to fruit setting stage. One spray of cymoxanil 8% + mancozeb 64%
@0.2.5% on late blight appearance produced maximum vyield (473.49g/ha) and highest
C:B ratio (1:1.79).

At ICAR-SBI, Coimbatore, the process of trapping rust spores present in air was
standardized with microscopic slides. This system is useful to monitor rust movement in
the field and decision taking regarding fungicidal spray for management of sugarcane rust
through based on rust severity.

At ICAR-NRRI, Cuttack, differential gut bacteria in phosphine resistant and susceptible
populations were observed in Tribolium castaneum. The study provides a basis for
elucidating the role of the gut bacteria in the phosphine resistance and design of novel
strategies for the management of T. castaneum.

International Cooperation/recognition

BRICS Expert Consultation Meeting for Cooperation in Agriculture and Allied Sectors-
2021 was held on 26th & 27th July, 2021 at Sushma Swaraj Bhawan, New Delhi to




strengthen the exchange of ideas for stronger cooperation in the field of agriculture
amongst the BRICS Member Countries.

Farm Implements, Machinery and Post-harvest Technologies Developed:

A power operated ground nut digger, a cleaner for multiplier onion, a dibbler for garlic
clove suitable for raised beds and a dehuller for small millets were developed. Also
developed an automatic integrated hybrid solar yogurt making system and the technology
of goat milk-giloy beverage preparation. A solar assisted e-prime mover with sprayer and
weeder was evaluated. In addition, a hanging structure was developed for cultivation of
Burmese coriander in urban areas. This structure can facilitate production of this herb in
urban balconies for daily use. Also developed a potato grading and treatment machine
(with capacity of 10 ton/hour). The machine can perform post-harvest operations such as
cleaning, sorting, grading, treatment, drying and packaging.

Optimized process conditions for protein extraction from de-oiled rice bran, developed
process protocol for the preparation of avocado-milk-brown top millet health drink,
developed hermetic storage technology of foxtail millet rice, developed cotton based
reusable face mask with breathability and antimicrobial property and standardized the
technology of pomegranate juice foam mat drying by using whey protein isolate as
foaming agent and carboxymethyl cellulase as stabilizing agent.

Technology Promotion and Commercialization:

Licensed technology on “Process for preparation of fat free flavoured Makhana (Patent
application no. 201911036120)" and "Ready to constitute Makhana Kheer mix {Patent no
287541)" to a prospective entrepreneur (Mr. Amit Kumar) from Darbhanga Bihar.
ICAR-CRIJAF, Barrackpore, Kolkata had Technology License Agreement (TLA) with M/s
Creative Displayers through Agrinnovate India Ltd., New Delhi for manufacturing, sale and
supply of ‘Jute Seeder’ for a period of five years.

ICAR-SBI, Coimbatore licensed the technologies of production of cane jam from
sugarcane juice and cane dietary fibre food products, standardised process for liquid
jaggery production, soil moisture indicator, sugarcane de-trashing tool, sugarcane rind
removing equipment for juice making to M/s Celebrating Farmers Edge International Pvt.
Ltd, Nashik, Maharashtra for commercialization.

ICAR-CIAE-SBI motorised double headed sugarcane single bud cutting machine
Technology licensed to Sri Balaji Industries, Coimbatore, Tamil Nadu for
commercialisation.

Statistical methodologies/ analytical tools developed:

KISAN-SARATHI- System of Agri-information Resources Auto-transmission and
Technology Hub Interface, is an Information Communication and Technology (ICT) based
interface solution with an ultimate goal to an intelligent online platform for supporting
agriculture at local niche with national perspective. This also intends to provide a
seamless, multimedia, multi-ways connectivity to the farmers with the latest agricultural
technologies, knowledge base and the pool of large number the subject matter experts.
This has been launched jointly by Shri Narendra Singh Tomar, Hon'ble Agriculture &
Farmers Welfare Minister and Shri Ashwini Vaishnav Hon'ble Minister of MeitY, GOI. On
the occasion of 83 foundation day of ICAR on 16" July 2021 to support the emerging




need of multi-ways and multi-lingual communication among various agricultural
stakeholders. This initiative will be implemented in phased manner by ICAR-Indian
Agricultural Statistics Research Institute, Agricultural Extension Division, ICAR and Digital
India Corporation, MietY, Government of India. Currently the services have been started
in four major states of India viz. Bihar, Madhya Pradesh, Maharashtra, and Uttar Pradesh.

e |CAR-Indian Agricultural Statistics Research developed a package GSQSeq that is
available in https://github.com/sam-uofl/GSQSeq . This software can analyze the gene
sets for GE datasets derived from expression studies including microarrays and RNA-seq.
For microarray GE data, four different gene selection methods, such as t-test, F-score,
Maximum Relevance and Minimum Redundancy (MRMR), and Support Vector Machine
(SVM) techniques, are implemented for the selection of relevant gene sets from the high-
dimensional GE data.

+ A method of constructing classes of Trend Free Partially Balanced Incomplete Block (TR-
PBIB) designs based on different association scheme have been developed by ICAR-
IASRI. For providing readymade solutions to the end users (agricultural, animal, fisheries
and industrial experimentation), SAS macros for the generation of such designs also
developed and made available in public domain.

Farmers/Public Qutreach:

e Frontline demonstrations on oilseed and pulses were taken up all over the country
covering an area of 4789.16 ha and involving 12315 farmers.

e Organized 180 field-days with the participation of 3228 farmers and 264 Kisan
Goshties/Melas with the participation of 11233 farmers.

e A total 3170 training courses for 79557 farmers, 150 trainings for 1399 rural youths and
282 trainings for 7032 extension functionaries and in-service personnel were organized in
the frontline areas of technology development.

e KVK scientists undertook 23220 visits to the farmers’ fields for diagnosing various
problems and to sensitize them on location specific recommendations during the month.

e In Mera Gaon Mera Gaurav program, 206 scientists visited 174 villages and organized
363 demonstrations benefitting 8518 farmers. A total of 9560.30 quintals of seed and
16.68 lakh planting materials were also distributed to 20158 and 45238 farmers
respectively.

+ ICAR-DPR supplied a total of 49379 numbers of improved chicken germplasm and 9665
improved duck germplasm during this month to the farmers and various stake holders
across the country.

e ICAR-NCIPM, New Delhi camied out the demonstration of methyl eugenol traps at
Walidhpur, Meerut to create awareness about fruit fly traps to mango farmers. Two more
villages were adopted at Meerut area to increase area under mango IPM.

» The major precautionary measures during the month of August are to protect the birds
from rain water and vaccinate birds against New Castle disease, Infectious bronchitis and
other diseases issued by ICAR-DPR.

« ICAR-NRC on Pig advised farmers to procure pigs/piglets 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
(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) has
been issued and the same has been made available in the institute website (www.nrcp.in).




Use of Space Technology & Agromet Advisories:

» Agro-met advisory bulletins are prepared by IARI, New Delhi every Tuesday and Friday.
During June 20 - July 19, 2021, a total of 8 agro-advisory bulletins were prepared in Hindi
and English and SMSs sent to the farmers through mKisan 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 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 hitp://creams.iari.res.in, which is available to all
stakeholders for their own decision making.

» Updated prediction results, risk maps, bulletins and post prediction maps on NADRES
web application (NADRES v2) and bulletins were sent to AICRP centers along with
automated messages and updated state-wise disease risk forewarning status for the
month of July-2021 in the website.

Other important activities:

» The Online Course Mobile App “Matsya Setu” for fish farmers, developed by ICAR-CIFA
with funding support of NFDB was launched by Shri Giriraj Singh, Hon'ble Minister of
Fisheries, Animal Husbandry and Dairying on 6 July 2021. The App aims to disseminate
latest freshwater aquaculture technologies to aqua farmers of the country.

» ICAR-IVRI, Izatnagar, NISHAD, Bhopal and NRC on Equines, Hisar screened 22763
human samples for COVID 19 during July, 2021. The cumulative number of human
samples for Covid-19 from 12 April 2020 till 31-07-2021 is 5583409.

+ ICAR-CIFT in collaboration with Korampadam Service Co-operative Bank (Ernakulam
District, Kerala) initiated installation of a Solar Hybrid Drying Unit at Pizhala, an inland
fishery village in the outskirts of Cochin. The unit is operated by a group of women under
the management of KSC Bank.



