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

IMPORTANT RESEARCH ACHIEVEMENTS:

Varietal Improvement/Promotion:

Two Bt varieties viz. ICAR-CICR Bt 21 and ICAR-CICR Bt 25 developed by ICAR-CICR,
Nagpur have been identified for release and commercial cultivation in central and South
zone under rainfed situation.

One coconut variety Kalpa Ratna was notified for cultivation.

An areca nut variety Shatamangala was notified for cultivation.

Agricuitural Biotechnology:

The comparative bioinformatics analysis of metatranscriptome from two distinct rice soil
ecosystems viz. N1 (neutral) and A1 (acidic) was performed to gain functional insights
about microbial communities. Analysis of differentially expressed genes demonstrated
high expression of transcripts related to membrane, catalytic activity, binding, metabolic-
and cellular processes in N1 compared to A1. Several transcripts related to regulation of
biological processes, locomotion and signalling were highly expressed in N1 (neutral rice
soil).

Bulk production and purification of recombinant NP protein of Newcastle disease virus
and VP2 protein of 1BD were performed for developing single serum dilution ELISA kit for
NCD and IBD diseases of poultry.

Whole genome of Indian African Swine Fever (AFS) virus isolated from the first outbreak
in Arunachal Pradesh was successfully sequenced by NGS platform. The reads and
contigs were mapped lo a reference sequence of ASF virus retrieved from GenBank and
were assembled to a total size around 189.4 Kbp with an average depth of coverage
around 600x.

Technique of Artificial skin construct using 3 D printing has been standardized.

Conservation and Management of Genetic Resources:

One thousand eight hundred and thirty seven (1837) accessions were added to the
National Genebank bringing the Genebank holdings to a total of 452212. Additionally,
regenerated material (785 accessions) was added to long-term conservation. Twenty-
seven (27) samples along with the proposals for release of varieties were received for
long-term conservation. Seed health testing of 1217 accessions was carried out for its
pest free conservation in National Genebank and 1209 accessions were approved for
conservation by the NPBGR, New Delhi.

The current holding status of In vitro Genebank is 1927 accessions and that of Cryo bank
is 14130 accessions at NBPGR, New Delhi. Current status of National Genomic Resource
Repository at ICAR-NBPGR, New Delhi is 9044 samples belonging to 46 species.

A total of 327 accessions of imported exotic germplasm were processed for quarantine
clearance and all were released to the indenters.




« A total of 260 accessions to be exported, were processed for quarantine clearance. Four
post entry quarantine inspections were carried out in different parts of the country in virtual
mode.

« Seven hundred and seventeen (717) accessions of various crop species - cereals {470),
grain legumes (75), oilseeds (52) and vegetables (120) were introduced from six
countries.

e Fifty (50) herbarium specimens were added to the National Herbarium of Cultivated Plants
bringing the holdings lo a total of 24,633 herbarium specimens.

e AtICAR-IARI, New Delhi, 500 new specimens were added to 1.4 million insect specimens
preserved in the institutes’ National Collection of Insect Specimens.

e At ICAR-IARI. New Delhi, twenty (20) species and 300 varieties of Rosa, over 100
varieties of Chrysanthemum and 156 genotypes and one species of Gladiolus are being
maintained.

« At ICAR-ISR, Lucknow, 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 and
evaluated.

Management of Natural Resources:

» Evaluated designs of subsurface drainage (SSD) system at Sarupgarh site {(Charkhi Dadri
district) for two blocks with total area of 60.3 ha under Charkhi Dadri-It SSD project as per
the National Drainage Guidelines.

e Developed organic farming package for Rice (Karjat-3) - groundnut (TG-26) system with
significantly higher rice equivalent yield (27.6 t/ha) with net returns (Rs. 2.84 lakhs /ha)
and B:C ratio (2.74) under organic production system for Karjat, Maharashtra.

¢ In sandy loam soil of Pantnagar, drip fertigation at 75% cumulative pan evaporation along
with application of 75% recommended dose of NPK through commercial and water-
soluble fertilizers in vegetable pea (var. Azad Pea-3) resulted in 16.0% higher yield, 25%
fertilizer saving, 48.7% water saving, and 75% higher net returns compared to
conventional flood irrigation.

s ICAR-CICR, Nagpur developed Technology for improving yield of extra-long staple cotton
through closer planting at 90 x 30 ¢cm spacing coupled with canopy management practice
of applying Mepiquat Chloride twice @ 60 ppm at Height Node Ratio of 1.5 followed by
one more spray at 30 days after the first spray.

s Multi-species pheromone lure system to monitor key lepidopterous pests of cotton i.e.
Pectinophora gossypiella [7,11-hexadecadienyl acetate], Spodoptera litura [(Z,E)-9,11-
Tetradecadienyl acetate], Helicoverpa armigera [Z-9-Hexadecenal] and Earias vittella [(E,
E)-10,12- hexadecadienyl] was optimized by ICAR-CICR, Nagpur.

¢ The sugarcane + maize intercropping was found best under wide row spacing at 150 cm
and shown cane equivalent yield of 305 t'ha at ICAR-IISR, Lucknow.

e An Integrated Cropping System with rice (variety Manu Ratna), short-duration cassava
(variety Vellayani Hraswa) and cluster bean (variety Gloria) was standardized with the
production efficiency of 97.11 kgfha/day(cassava equivalent yield of 35 t/ha).



The technology for soil-less production of hybrid tomato varieties Arka Abhed and Arka
Vishesh under open field condition was standardized at Andaman and Nicobar Islands.

Livestock, Poultry & Fish Health:

Forty eight clinical materials from 22 suspected FMD outbreaks from the states of
Karnataka, Uttar Pradesh, Manipur and West Bengal were tested for serotype
identification using sandwich ELISA, mPCR and real-time RTPCR. Serotype O was
detected in all the outbreaks. DIVA kit for testing of 900 serum samples (FMD regional
centre, Bengaluru) were supplied to carryout serosurveillance under NADCP.

Out of 1156 equine samples for glanders testing from eight states (UP, UK HP, MP,
Punjab, Jammu, Haryana and Bihar), 11 samples (UP 3, UK 3, Punjab 2, and Haryana 3)
were tesled positive.

Total 145 indigenous equine samples were tested for diagnosis of various equine
diseases.

A total 1785 clinical samples from 10 States/UTs tested for Avian Influenza and highly
pathogenic Avian Influenza virus (subtype H5N8) detected in 2 states including Punjab
and Jammu & Kashmir.

Three samples of cattle were tested for Lumpy skin disease from Gujarat and two samples
were found positive. Nine cattle samples tested for Bovine viral diarrhoea were found
negative for BVDV. Besides, 3 tick pools (25 ticks/pool) collected from the UT of Dadra
and Nagar Haveli were tested for the presence of Crimean-Congo Hemorrhagic Fever
(CCHF} and found negative.

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

Updated prediction results, risk maps, bulleting 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 June-2021 in the website.

Successfully bred and produced seeds of black sea bream, Acanthopagrus berda, an
ideal candidate for cage farming.

Discovered a new species of Congrid eel, Ariosoma mefanospifos from southwest coast
of India.

Integrated Pest Management:

Bio-management of root-knot and fungal wilt complex in guava application of TNAU
Pochonia chlamydosporia oil dispersion formulation at the rate of 100 mL per tree along
with 1g of jaggery thrice at 30-day interval showed complete recovery of highly infected
trees This treatment recorded significant reduction soil and root nematode population
which was 74.5% and 86% reduction over control. Plants received this treatment showed
nil wilted branches with new green flushes while it was 4.75 in control trees.

Biological Control of coconut rugose spiralling whitefly with entomopathogenic fungi, Isaria
fumosorosea {NBAIR- Pfu 5) spraying with the introduction of exotic natural enemy,
Encarsia guadeloupae parasite, its conservation and augumentation was proved effective
in managing rugose spiralling whitefly and accepted by coconut farmers of north coastal
districts of Andhra Pradesh state. Field evaluation of /saria fumosorosea (NBAIR- Pfu-5)



@ 2 x 108 spores/ ml (5 gllitre of water) two sprayings at one-month interval was found
effective in reducing rugose whitefly intensity by 58.1 to 97.03% in coconut orchards.

International Cooperation/recognition

e ICAR-CIFT, Kochi submitted the Final Report of GESAMP (Joint Group of Experts on the
Scientific Aspects of Marine Environmental Protection) Working Group 43 ‘Sea-based
sources of marine litter’ to GESAMP and the sponsoring agencies FAO and International
Maritime Organization (IMO), London,

Farm Implements, Machinery and Post-harvest Technologies Developed:

« During the last 1-month ICAR institutes developed a cleaner grader machine for all pulses,
a tractor-operated pigeon-pea transplanter, power operated HAU green detopping
machine for carrot, storage technology for small millet, rice grains by using gamma
irradiation treatment, a portable gasifier with inbuilt tar cracking system, an efficient carrot
blanching and drying method for long term storage at room temperature. Also developed
anti-moth treatment to wool fabric using natural material — Alovera gel.

Technology Promotion and Commercialization:

e Portable Smart Ultraviolet-C Disinfection System (UViC) technology licensed to M/s G.T.
Biosciences Pvt. Ltd, Nagpur, Maharashtra for commercialization.

« Developed a technology for fish soluble based growth promoter and transferred to M/s.
7SEAS Ventures, Udupi, Karnataka under the brand name 7Seas Agro for
commercialization.

s« ICAR-NRC on Meat, Hyderabad commercialized the technology for designing
and fabrication of a Portable Meat Production and Retailing Unit (P-MART) for sheep and
goats to M/s K S N Fabricators, Hyderabad. The unit can be used for slaughtering of up
to 10 animals per day.

Patents:

e CIRG, Makhdoom, Mathura granted one patent on preparation of beauty soap by using
goat milk and herbal extract with title “AJAS GREEN- Goat milk based natural herbal
beauty soap’. Patent No. 364566 (3257/DEL/2014).

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

« ICAR-IASRI developed, a novel machine-learning algorithm called Multi-Branch Ferns
(MBFerns) to build multi-branch ferns (multi-branch decision tree) and to generate key
features from training dataset employing Naive Bayesian probabilistic model as classifier.
The proposed algorithm performs well for general classification problems and extracting
actionable knowledge from training data.

« Computer vision with deep learning is emerging as a significant approach for non-invasive
and non-destructive plant phenotyping. Spikes are the reproductive organs of wheat
plants. ICAR-IASRI in association with [IT, Mandi, ICAR-IARI and other partners
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developed an online platform, "Web-SpikeSegNet (http://spikesegnet.iasri.res.in/},"
pased on a deep-learning framework for spike detection and counting from the wheat
plant’s visual images and digital image analysis. As spike detection and counting in
wheat phenotyping are closely refated to the yield, "Web-SpikeSegNet" is a significant
step forward in the field of wheat crop yield phenotyping and can be extended to the other
cereal crops.

» Using a combinatorial approach ICAR-ISR and ICAR-IASRI profiled the berry hybrid
transcriptome assembly of llumina and nanopore sequencing, the entire terpene synthase
family responsible for the biosynthesis of the flavor-imparting volatiles in black pepper
berries. This study provides the information on the terpene synthase family profile in Piper
nigrum, which is potentially a major step for further characterization of the functional
terpene synthase genes in black pepper.

Farmers/Public Outreach:

e Frontline demonstrations on cilseed and pulses were taken up all over the country
covering an area of 6721.59 ha and involving 16652 farmers.

e Organized 196 field-days with the participation of 6985 farmers and 234 Kisan
Goshties/Melas with the participation of 11118 farmers.

« A total 1789 training courses for 41452 farmers, 303 trainings for 5028 rural youths and
169 trainings for 3802 extension functionaries and in-service personnel were organized in
the frontline areas of technology development.

» KVK scientists undertook 23523 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, 364 scientists visited 364 villages and organized
1097 demonstrations benefitting 17583 farmers. A total of 8392.38 quintals of seed and
12.89 lakh planting materials were also distributed to 6121 and 66705 farmers
respectively.

e The major precautionary measures during the manth of April are to protect the birds from
heat stress and vaccinate birds against New Castle disease and other diseases issued by
ICAR-DPR.

e |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 Bruceila 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)

e« The ICAR-CRIJAF, Barrackpore is issuing agro-advisory of crop production, pest
management, water management at regular interval and uploaded in institutes’ website
and circulating through different WhatsApp groups websites through which about 5 lakh
farmers are getting benefitted weekly. Advisory of cyclone “Yaas” has been issued.

« Provided mobile based technical guidance/ advisories (o about 533 farmers/ individuals
on varipus aspecis related trainings, aquaculture, bio-floc, fish diseases, RAS and others.

Agromet Advisories and Application of space technology:



« Agro-met advisory bulletins are prepared by IAR!, New Delhi every Tuesday and Friday.
During April 20 —May 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 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 |ARI
website (www.iari.res.in}.

« A unique satellite data reception centre has been established in the Division of Agricultural
Physics, ICAR-IARI, New Delhi. These data are being used for monitoring crop health and
drought condition in all the districts of the country. This information is regularly updated in
the webportal http://creams.iari.res.in, which is available to all stakeholders for their own
decision making

« A spatial wheat yield prediction prototype framework was developed at ICAR-IARI, New
Delhi wherein remote sensing derived leaf area index on multiple dates were assimilated
in the crop simulation modet Info Crop to improve the accuracy of prediction using different
assimilation techniques. Provision was also made to make use of weather forecast in the
framework. The prototype framework showed a decrease in error in wheat yield prediction
from 20% to 7%. Further efforts were made to develop a Graphical User Interface (GUl)
in Python for the prototype framework.

« Developed an electronics Atlas for River Krishna as standalone system. It gives
information on selected water quality and sediment parameters of 22 sites of River Krishna
from Dhom Dam (extreme West near origin} to Penumudi (extreme East near to Bay of
Bengal).

Other important activities:

« The new paradigm of digital learning in agricultural education system established at 18
Agricultural Universities across India by ICAR-IASRI under the aegis of NAHEP. Virtual
classroom is an online space that simulates a live classroom for students and faculties.
Agri-DIKSHA web channel is an interactive porta! for facilitating teachers to develop and
broadcast virtual learning modules and students stand to benefit from lectures delivered
through video capture, quick access 10 high quality video repository and anytime,
anywhere accessibility through laptop or mobile. Virtual Classrooms are equipped with
Digital Podium; Interactive Panel connected to the PC with options to write digitally;
Visualizer with optical zoom features and Tracking Camera with inbuiit Al artificial
intelligence technology. ICAR-IASRI organized four Training Programmes on "Agri-
DIKSHA-The-Agri-Web-Education-Channel” for Nodal-Officers, Master-Trainers and
Faculty-Members of various Agricultural Universities on 7th 14t 21t and 28" May, 2021
respectively. These training programmes were attended by more than 500 faculty
members from more than 15 Agricultural Universities of the country.

« Animal Science Institutes viz. IVRI, izatnagar, NISHAD, Bhopal and NRC on Equines,
Hisar screened 34127 human samples for COVID 19 during May, 2021 and 535586
human samples for Covid-19 from 12 April, 2020 till now.

¢ ICAR-IISR, Lucknow organized online Seminar on self-employment through bee keeping
on May 20, 2021 at Lucknow and Lakhimpur on the World Bee Day in which several
farmers, scientists and development workers participated.
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. |ICAR-CIBA established Kovalam Experimental Station, Farmer Facilitation Centre and
Brackishwater Ornamental Fish Hatchery and Finfish Seed Rearing Unit.



