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

IMPORTANT RESEARCH ACHIEVEMENTS:

Varietal Development & Agricultural Biotechnology:

. An extra early lentil variety IPL 534 with 8.9 % yield superiority over the checks in AICRP trials
identified.

r At ICAR-SBI, Coimbatore, RK2020-12, Agl2018-24 and SDC 2009-15lines of sugarcane recorded
above 20o/o sucrose at 300 days are identilied as potential short duration clones.

. At ICAR-IARI, New Delhi, a chemicalfree method was optimized forthe extraction of food grade vital
wheat gluten (VWG) from flour. Ten to twelve percent VWG was successfully extracted from wheat
flour with 98.5% purity.

o At ICAR-NIPB, New Delhi, chronic low N stress and drought skess were imposed separately as well
as together to two rice genotypes namely, Nagina 22 and lR 64 at seedling stage and RNA sequence
was done. Overall, N22 performed better under dual stress conditions owing to its better root
architecture, chlorophyll and porphyrin synthesis and oxidative stress management.

Conservation and Management of Genetic Resources:

. One Hundred eighty-one (181) accessions added to the National Gene bank bringing the gene
bank holdings to a total of 457798 Additionally, regenerated material (795 accessions) was added
to long{erm conservation. Eighteen samples received for long-term conservalion, along with the
proposals for release of varieties The current holding status of ln vitro Genebank at NBPGR, New
Delhi is 1936 accessions and that of Cryo gene bank is 14303 accessions

o One Thousand and Seventy-Seven ('1077) accessions of various crop species - Cereals (496), grain
legume (24), forages (05), oil seeds (05), Vegetabtes (507) and Fruits (40) were introduced from
eight countries. Promising accessions include wild species in llax Camelina saliya (ECl098371-
372), Capsella bursa-paslor,'s (EC1098417-419) from Australia; Varieties of Dragon fruit
(EC1 098376-41 6) from Thailand.

o During the last I month, a total of '19202 accessions of imported exotic germplasm were processed
for quarantine clearance and all accessions were released. A total of 889 samples of accessions to
be exported were processed for quarantine clearance and 882 were released

r At NBPGR, New Delhi, the current status of National Genomic Resource Repository has gO44

samples belonging to 46 species.
o ICAR-SBI, Coimbatore collected a total of 48 new germplasm including 45 Saccarum spontaneum

and three E. Arundinaceus lrom Tamil Nadu, Andhra pradesh and Karnataka.
. Forty-nine (49) herlrarium specimens were added to the National Herbarium of Cultivated Plants

bringing the holdings to a total of 25094 herbarium specimens at ICAR-NBpGR, New Delhi.
o At ICAR-IARI, New Delhi, nine species of gladiolus such as Cameus, Crassifolius, Dalenii, Hirsutus,

yirescens, two carhatus and two rr,sf,s and one variety DFR-GH-3 have been collected and added
to existing germplasm. Thus, a total number of 157 cultivars are maintained.

Conservation and Management of Natural Resources:

. Developed soil biological health kit based on microbial respiration coupled colour lndicator to
evaluate soil biological health.

. Developed organic farming package for Maize (RCM-1-1) + turmeric (RCT-10) - Rajmash (SKR-
57) for Sikkim with benefit cost ratio of 2 65 under organic farming.

. ln clay loam soil of Junagadh, application 25% recommended dose of fertilizer (RDF) as one basal
dose and remaining 75% RDF through drip fertigation in 12 sptits to Bt. cotton (variety: G.cot.hy-8



BG-ll) resulted in 20% higher seed cotton yield, 22% higher lint yield, 17o/o irrigation water saving
and 20% higher ferlilizer use efficiency as compared to the control i.e. application of 100% RDF
(N:P:K - 240:50:150 kg/ha) through conventional method

. lntercropping systems consisled of sugarcane + mustard-ratoon-{owpea (SmRC),
sugarcane + potato-ratoon-wheat (SpRW) and a standard sugarcane-ratoon-wheat (SRVV)

rotation. The SpRW system recorded a significantly higher cane equivalent yield (120.4 Uha) than
SmRC (109.4 t /ha) and SRW (92.6 Uha), which was 10.1% and 30.0olo greater, respectivety. Thus,
intercropping of mustard or potato in sugarcane could be the way to increase crop productivity in
limited land resources in subtropical areas of lndia.

. Two Tichoderma species having excellent qualityto protect the rice plantfrom soil and seed borne
diseases as well as excellent groMh promotion capability were identified. Formulations with these
two species individually and in combination were highly effective in different crops including maize,
finger millet, niger and rice. Using these formulations, farmers were able to harvest 1O-20% higher
yield with little additional input. These formulations are especially suited for organic agriculture.
Besides reducing the use of chemical fungicides, it also reduces the input of chemical fertilizers.

. Digital soil mapping using Airborne Visible / lnfra-Red lmaging Spectrometer-Next Generation
(AVIRIS-NG) of Jet Propulsion Laboratory, NASA, USA atong with other environmental co-
variables derived from multi spectral remole sensing satellite data (Sentinel-2 SRTM etc) in Katol
Block of Nagpur, Maharashtra for the soil fertility attributes such as soil organic carbon (SOC),
available nitrogen (N), phosphorus (P) and potassium (K). The airborne imaging spectroscopy
(AVlRlS-NG) based modelling is a promising technique to predict and map fertility properties of soil
at high-resolution scale (30 m) and these maps will be valuable for site specific nutrient
management and decision making in the study area.

. At ICAR-CRIJAF, Barrackpore, the Jule based crop (ute-rice-mustard) and soil management
practices (lNM) along with inter or mixed crops 0ute+green gram; SRI rice+pumpkin;
mustard+lentil) could reduce the carbon footprint up to 78o/o and increase overall economic yield
by 25% over the recommended improved method of cultivation. High soil carbon sequestration by
jute crop and leguminous intercrops was effective in reducing GHG emission.

. A study on GHG Mitigation by ICAR-|AR|, New Delhi in 2021 indicated that conversion of about 5.6
thousand hectares of the rice area in Puniab State from conventional puddled transplanted to direct
seeded rice (DSR) cultivation caused a significant mitigation (10.23%) in total cHG emission

Liyestock, Poultry, Fish production & Health:

. The Livestock Disease Forewaming Monthly Bulletin- January 2022 was compiled and
communicated to the NADEN centers. The prediction results, risk maps, postprediction maps were
updated on NADRES web application (NADRES v2) and automated messages were sent to the
MDEN centers.

. The disease outbreaks data reported from s49 distdcts and 17'l villages in the country have been
updated in the NADRES database.

' Forecasted likely livestock disease outbreaks for the month of January 2022lor 13 economically
important livestock diseases. A total of 641 outbreaks in various districts of different slates were
predicted.

. DlvA kit for testing of 21000 serum samptes, spcE kit for testing 19500 serum and sandwich
ELISA kit for testing 100 clinical samples were supplied to different state FMD centres.

o 1338 equine samples from Uttar pradesh, Uftarakhand, Haryana, punjab, Madhya pradesh,
Telangana and Gujarat were tested. Out of which, 15 horses were found positive for glanders from
Uttar Pradesh (7), Gujarat (2), punjab (2), Uftarakhand (2), Madhya pradesh (1), and Tetangana
(1).

' Survey of wetlands of Kusheshwar Asthan Bird Sanctuary, Darbhanga, Bihar indicated that these
chaurs under Kosi-Gandak basin possess considerable fish biodiversity. Altogether there are 61
fish species, 2 prawn species and 2 crab species and among them 5 species were Vulnerable, 3



species Near Threatened and 1 species (Clarias magui in Endangered categories as per IUCN
Red list.

lntegrated Pest Management;

Pre-emergence application of triflularin @1 kg ailha followed by post emergence application of
quizalofop ethyl @0.05 k9 results in higher seed yield in castor.
The thrips species damaging the chilli crop tn AP, Telangana and Karnataka during the months
Nov-Dec 2021 was identified by ICAR-NBAlR, Bengaluru as Thips pavispinus (Kamh on Papaya.
Non-lPM, capsicum crop Cv Bachata RZ and Missilia RZ shc'\ ed around 50% leaf curl symptoms
compared to 2% mosaic symptoms in lPM. Farmers sprayed 4€ rounds of fenazaquin and
spinetoram to control whitefly and mite pest's vs two rounds in lPM.
Duplex recombinase polymerase amplification assay was standardized for simultaneous detection
of Pythium spp. and Ralsfon/a pseudo-solanacearum in gjnger.

lnternational Cooperation/recognition

Work Plan signed between ICAR and Alliance of Bioversity lnternational and lnternational Centre
for Tropical Agriculture (CIAT), Rome, ltaly for the yea( 2021-25 under the existing MoA on
Scientific and Technical Cooperation in Research and Training to delivers research-based
solutions that harness agricultural biodiversity and sustainably transformation for systems to
improve people's lives in a climate crisis.

Farm lmplements, Machinery, Post-harvest Technologies, process protocols etc. Developed:

Developed garlic clove dibbler for raised beds.
Developed popped makhana grading machine.
Designed and developed modern jaggery plant.
Developed solar radiation shield for temperature and RH sensors.
Developed Process of making Mushroom millet vermicelli supplementlng .15% oyster mushroom
powder with sorghum was optimized based on sensory cooking quality analysis.

Technology development, promotion and commercialization:

MoU Signed with M/s. Vidarbha Sales, Nagpur for technology to manufacture ICAR-CIRCOT
Trapezoidal Shaped Low-Cost Briquette-Based Crematorium.
lcAR-clBA signed Mous with tndian potash Limited (lpL), for technical support on aquafeed
formulation and manufacturing.
signed a Mou with Pratima Biotech pvt. Ltd., Raipur chhatisgarh for containerized Nursery
propagation technique in Cftrus.
License agreement was signed with M/s Khiyansh Dairy Dellght, Gurugram for production of soya
Chaap
Technology on Microbial method for production of protein isolate/concentrate from oilseeds
cakes/meals transferred to Samyog Health Foods pvt. Ltd, Mumbai, Maharashtra.
The technology on oevelopment of millet-based bread transferred to M/s. Nucefera solar from
Tumkur.

Technology on Development of Millet Based cookies and cake transfened to an entrepreneur from
Karawar.
Two patents granted which are (i) 'A multi-use composition for biocontrol of plant pathogen
infestation and groMh enhancement' (Patent No 383679, lndia patent offlce, o3t1zl2o21\ and (lll
"Process of unambiguous identification of intergeneric hybrid of rohu and catla (Fam: cyprinidae)
using molecular marker-based kit (application No. 343/KOL/ 2013)
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Statistical methodologies/ analytical tools developed:

ICAR-IASRl, New Delhi in collaboration with CSIR-lHBT, Palampur reported the first extensive
proteomic description of organ and developmental dissected Picrorhiza kurroa, providing a platform
for future studies related to stress tolerance and medical applications.
Developed two databases (i) PMDIncRDB - Pearl millet lncRNAs database: A web genomic
resource, Pearl millet lncRNAs database (ii) LncR-CsExSLDb - LncRNA based Extended Shelf-
Life Database for predicted lncRNA and circular RNA in cucumber (Cucumis safivus)transcriptome
(in association with ICAR-|AR|).
Developed an R Package "FWRGB": Fresh Weight Determination from Visual lmage of the Plant
available at https://cran. r-project. org/web/packages/FWRGB/index. htm I

Developed and demonstrated two series of partially balanced t-designs using cyclic development
of initial block(s) and their association with t-packing designs.

Outreach among Farmers/Public:

Frontline demonstrations conducted on oilseed and pulses covering an area of 15,546.41ha and
involving 50,234 farmers across the country.
A total 2,929 training courses for 70,999 farmers, 282 trainings for 8164 rural youths and 202
trainings for 6043 extension functionaries and in-service personnel organized in the frontline areas
of technology development.
19,591 extension activities were conducted benefitting 4.96 lakh farmers and other stakeholders.
ln Mera Gaon Mera Gaurav program, 275 scientists visited 239 villages and organized 1077
demonstrations benefitting 12583 farmers. A total of 1256.3 quintals of seed and 21.88 lakh
planting materials were also distributed to 14,777 and 97,629 farmers respectively.

ICAR-DPR supplied 1,13,145 improved chicken germplasm and 5,896 improved duck germplasm
during December to the farmers and various stake holders.

Advisories for Veterinarians and Farmers with respect to African Swine Fever (ASF) issued and
the same made available in the website (www.nrco.icar.oov.in). The advisories on precautionary
measures during the month of January 2022lo protect the poultry birds from cold and vaccinate
them against lnfectious bronchitis were also issued.

Farmers were advised on the strategy to manage stem borer in Mango. Besides, 1800 advisories
on grapes were provided to registered farmers and queries of 430 pomegranate growers replied
through e-mail.

. ICAR-NBAlR, Bengaluru developed Al based mobile app for coconut pest management.
Agromet Advisories:

During November 20,2021- December 19,2021, a total of 8 agro-advisory bulletins were prepared
in Hindi and 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.imdaqrimet.qov.in) in both Hindi and English. These advisories and real time weather data
along with medium range weather forecast were uploaded on the lARl website (www.iari.res.in)

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

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

. A special lecture on 'Protection of plant varieties: the way forward to improved agricultural
commerce and groMh'was delivered by Dr K V. Prabhu, Chairperson Protection of Plant Varieties
and Farmers Rights Authority, Govt of lndia on 1d December 2021 which was attended by over
350 persons including scientists, policy planners and progressive farmers.

. lndian Council of Agricultural Research (ICAR) through research institutions and KVKS celebrated
World Soil day on 5rh December 2021 lo deale awareness among the stakeholders including
farmers on importance of healthy soil for healthy life and to advocate for the sustainable
management of soil resources to commemorale Azadi ka Amrut Mahotsav. On these occasion,
various awareness programmes like debates, painting competitions, workshops, lectures and
distribution of soil health cards to farmer etc., were organized with the message 'Save Soil Save
Humanity'

. All ICAR lnstitutes and KVKS organized Live telecast of valedictory address given by Hon'ble PM
on Natural Farming (zero budget natural farming) in Vibrant Gujarat Summit 2021 on 16 December
2021. On this occasion 709 KVKS and 93 ICAR lnstitutes organized programs on their premises.
There were '1,73,0'14 participants in the program including 1,32,698 farmers. Apart from this, a
program was organized at ICAR Headquarters also wherein Hon'ble Minister of State Shri Kailash
Choudhary, Secretary, DARE and DG, ICAR besides 650 senior officers, scientists and farmers
were present.

. ICAR Engineering institutes organised series of webinar viz Expertopedia, Advances in
Agricultural Engineering-Challenges and Opportunities, Agriculture and Environment- the Citizen
Face, Halt Soil Salinization and Boost Soil Productivity, Translation of Research into Successful
Business Enterprise Translation of my innovation into successful Business Enterprise and Plant
Based Oairy Analogue.

. The 25th meeting of ICAR-Regional Committee No. lll comprising of eight North-eastern States of
lndia was held on 11th December 2021 through virtual mode. Hon'ble MoS (A&FVV) Shri. Kailash
Choudhary, while delivering the inaugural address, highlighted the importance of agricultural
development in NE States for overall development of the country. He emphasized on development
of northeast specific crop varieties, popularization of integrated farming system, stemming of
decline in NE livestock population, farm mechanization, and building awareness on FPO formation
for development ofthe region besides contributing towards successful implementation of Bamboo
mission, Oil Palm mission, Honey Bee mission, etc. for economic growth in the region. Dr. T.
Mohapatra, Secretary, DARE and DG, ICAR highlighted the significant achievements of
agriculture, livestock and fisheries sector of Northeast lndia and pointed out the supply-demand
deficit of meat and milk in the region. Various problems related to agricultural Research &
Development were discussed State wise and action points were decided to address them. Senior
officials from agricullural, livestock and flsheries department of Assam, Arunachal pradesh,
Manipur, Meghalaya, Mizoram, Nagaland, Sikkim and Tripura; Officials of ICAR, Directors and
Scientists from ICAR institutes, Vice Chancellors and officials of Assam Agricultural University and
Central Agricultural university have attended the meeting.

Other lmportant Activities:

o DARE/ICAR celebrated Swachhta Pakhwada during September 16-31 December 2021. The ICAR
Head Quarters in New Delhi, all the 102 Research lnstitutes and 727 )<VKs took aclive part in the
Pakhwada activities and conducted a wide range of activities which included, cleaning of offlces,
office buildings, campuses, residential areas, villages and localities in the vicinities. Workshops,
seminars, awareness camps, rallies, street plays, and debates were organised by ICAR lnstitutes.
Awareness and sensitization programmes were also organised in the adopted villages through
ICAR lnstitutes and 727 l<\tKs Swachhta based activities were undertaken in more than over 1980
villages by various ICAR lnstitutes and KVKS with the active participation of farmers and village
youth. 'National Farmers Day'to commemorate the birth day of Former Prime Minister Chaudhary



Charan Singh on 23'd December was also celebrated at ICAR lnstitutes/establishments by inviting
and felicitating farmers for their notable achievements. Over 150 virtual meetings, webinars, quiz
competitions etc. were organized by lnstitutes and KVKs to promote vermicomposting, fish waste
management, waste water recycling, curbing the use of Single-Use Plastic (SUP) and discouraging
the use of plastic in the office. A Jalopchaar technology-based facility for treating 1 Lakh Litre of
wastewaters was successfully replicated and operationalized at ICAR-CCARI, Goa by Water
Technology Centre, ICAR-IARI, New Delhi under Swachhta Action Plan of ICAR. ln addition, 22
dedicated Swachhta were carried out to digitize and weed out old files, dispose scrap and free
space and in this process, 2622 old files were weeded out, 64.5 tons of scrap was disposed-off
and 21518 sq. ft. area was freed.
ln the light of growing concern of the rapid spread of Omicron and overall COVID -19 cases in the
country, DARE/ICAR has instructed all staff members to take all the necessary precautions and
follow the guidelines issued by the MoH & FW, Gol. /State Governments for fighting new strains of
COVID-19, to carry out allessentialcorrespondence through e-office and other digital means and
organise meetings etc. in vlrtual mode. e-advisories are being issued to the farmers and queries of
farmers resolved through technology portals, websites, WhatsApp groups, telephone calls and
other digital means. Physical visits are also being undertaken to resolve important issues
concerning farmers, as and when necessary.
Shri Bisheswar Tudu, Hon'ble Minister of State, Jalshakti and TribalAffairs, Government of lndia
inaugurated Pen culture demonstration cum reservoir fisheries enhancement program of ICAR-
ClFRl, Barrackpore at Balidiha, Mayurbhanj district Odisha on 11 December 2021
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