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cun$ fi 3jactd 1:3 4I q6z-rura 6I r{ rnc-d fir rrg ,fit
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++-s ffid f+.qr arqrt

+t-cr 6I Etfd @ fr, ?rm 6r {,Tsdr +' fr(r 1oo% {refl.{dr aqfr-
5.Tfd (ftfl + Hrer qfq -R!-+-f{ ffi 3it{ 5+.6 (30-60-40 fr-drrlq
('d, q, 3is fir 3i),tdf{) +r srea stro }'snr riwT-ffi (F€fnrrf,) +,
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ufi&-S3 1renfu1 darT (rer& -54( Htqff :nfrl tr :+fu+irq Ear$ il {{ur
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qffilrd (aBt€ ufr 2) d 3r.fl-frd fs-qr,rqr 3lt{ \'a('df$(;T Aidl +f

ra-srft-d t3fr'diAft-51 qirr tR-a Bq 
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('{tern aE{(ii) t qrq frad6 4l 't8('q AilBBfes qB+r $Tgd-dz
Ar-€fitrfio1 + nrra ter 4t drr) Fqa 6"{art rmr *' :rr# aff +t
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. *c Ft qar 6-6r wier il aqrdsrdr+{ur *. ftv eryav-sr$srfi'w:m,
q 5 3lt{ ff fui-d 2#ffo, +l-{i{r{ +. drq rr+ sqfll'ar anqa qr

fgarer< fr'(' aK't

. ffi ffis gc B.d-dT * zqr+srf+-<or *'frq ('6 @fr-6r'ffi srf
i qtr d fufuo 3rzra),qi 4T qdr rni + h\, dEq 3rqrR-d G;d'
cfr-qltfl-fi tr

. ilE {rflq Fa} 3it{ {sh re aftla ,.c'd + ffid 6} aardr iA +' fr(' 9

3r+({{, 2021 6} eTr#{c+-ftq frE ilrfu s-f, sg€tnd srqra, apr$ :ttr
gft ua vrga @rrq ricrq ffia fu6rs crfuo{ur Fqr€6('), drFr=q 3lt{
sE-d4 ri?Tdq effid {{-6R a-5 ftFfr t A-E (.fi FFfltdr aTc?r q{ 6€incr{
F6(' arql

. 3TrJTffi 2021-22 d frq ilfifrf,q rr( F+q AftEq 303 +'fis rflr{d +
fru urya1v a€srffim, ir{ara qirrr +a rdr6+it 6t 4?rrr 2oo

dr{+i{ fr(, 4('l
. eTrfl{c-{rsfiq 3rl3 %rfrtla *-d, Cm fi r'ftr$ A qqfr *f*+l ffis crrrt

+ d-qR qfqq rfi-o +. aqr{€rdrfi{sr +'frq i) Esqs{ ffi, qd, ii) }irt
frE+r rs t H€?r rs i's.cl{d fi fr(' ffi vrn fr$f$4, drfrs 3lt{ iii)

f+erfrar {dri + fr(' ffffi 5cr}er+a, oizr& *. onr s vrfl-ar ars-at w
dranrt B(' 7K't

. erE3{c \rfrftr€fi(rq, ilS Ffcfr il {4s-e :ik anfisfrd Td-"dETa-+aa\s(rff) {Jrre +' frs #r-dRrfi 31r +++-an?t arsrfir q{ at{rfd tc 6t
,*5s fo+r rrqr 3iir rlrrd Q dr w qa: etr-c frqr arqrt

{rEfrq }t $-{€rtra s€rra, rrara * ffiqii en ffi.* rd+ {Hri (tafr
C6rfri) fi arr +' 3nirR q{ Hir: r6qEr r.a +rfr;qrq fr qeqra ( trfu ua
cundi + fr\' Eld e-flfr fuqr arqr' filrfrq i}c snica s.; 3ogot+S(r /20i1,
er{a fi artrq: 3rr€{ 1s, 2012, 3{/c{,t +iE:t: :n5fr:mlt oo8-1/2011 6sRT
sq:l : {I€I$ 08228 I

arm:+q-sm w qasrr$, t{trdl( A f{ar6 23 3rr€{, 2021 +}
F*ri*fMr - 3{nlrftd mfi fr q6-qrfr fi drirr d'r'+ F+-c ffia fi:itr
rt ort fuqrt aqar Mur t d-6{ qftqrd fir aqrcqr d6 {6 ffc 616
f 100"/" +f,rd ft-q sr qrar t:itr 

=s 
cfrelql sn 15 F-f,c + efrf,{ Tn

f4-qr I Trfidr tt ffia fprf qf l+-c :rqfuo ,i+f,d.qhfr (0.S% srr{/fiR)
t'E rsrfr-EFtsc t 3il-{ {s}' frq ffi Ee}c rqFnrfrr d-e-nc, csfrft-d
tTrsRqT qT glrfr qrfrE qrftFd fr 3nErrfi-dr afi ilfr tt
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fififufi *l zrS sifta-+rq fuFafoqil fudcqrrfi6 Efuqi

. tR s4qaT $IqlGa 6{e aqr aBi, fi$:m * fr('3TrEtq6 thrff'ti 6r

nr+-ra q"ri + frl' s1q-Jrc-3{r5w$rffir5 r-dnr ffid 2019/20 dBi 6R

s4qaT tE aqar a-i fi ffiaft 6r s.ryd {rsg + srfl ua 1fr ezrca

(qF('3n) EdRr 3i-{Sra e+ur arqr 3ik Tt 3{qarqr ?rqrl

. t Erdris ffid l+.q w i\ BscM2TDb, qc qrdr dqid +' +iiiq i t'F

3{i6} FG'd H (srE3IcS3{r${F&, alqw-rr$wermsri qq elE3Tc-

r'agrfiSl il\ BtchilcvDb. ffifrqT zdtd'\fuqt II 1 qr€ffiff Brcri€ d
B-+ }, qdFffid Ecq (frfr AF +-{ Erqt€) 8r 3r.dBqT d t 3it{ fu6{
dffi qt-{ qE6t (ffifr4r zardf Os'C;cto 6r \r4 3i-4 m5a fidrrra

sreris fr 1ery:rv-ffirr<ar$ r'd 01ry3{c-3{rgqw3rrc{rg) aafi iii) dr& qr 6t
5dlqfi d, scMWDb gisffiff-3lrnfod f.rrq6 Errg srcris t GEfr

l4et(6 6q t sBq+a S;ii, q3a 3l€ifi"ii, aftl'-eq qisf*ceraa arst,

cr?Iis, da-d (ra gid 6r (s-ar frtrd tt

ffiilrrar**s{iq+:
. trr m 6 33954 ft;arai A e{rrirdrt + qff 10436.60 idfi qt{ 6t 6fi

' frq 269 cft'Ierur

cr.6{fid', 6403 rjrfruT {4+1 +. lti 1 1308 FdFaR

q-drffi !.i +-drfd 6lff'-qii il frI' 340 qfta{sn'61 3nqYfiI fuqr 4qrl

. .rfi 29684 Faen affifuqi sTrdft-d 61 45, ffi 418 drq fu€la 3ik

3a FFdurrfi amfua get

. tn ria dlT Ao q**s * 3id'td 298 danffi a 256 Tnel t dt f6(r ?K'

delr 788 s-{rta 3{rdBd fu(' 7Rr, B-frt 19565 Fs-€rat * o'* q5-+ I Td
2738.67 F+ ad frjT va 24.57 dr@ rJqur srqfrqi eff *TRI: 1 1809 qE

69370 f+'{rfr +t Bdira Sr ?rtl Td 4902 ts-f{+-d dtit dq e-6-di 3lk

ErBtrTfi 3rI{ 6t tutt fr 6-d'Ii 3it{ qrdffq qtqi (ft-f$ fr 8457

n-rrfl-{a tcur gwffi +r tffi{q eff fr-ql Trqrl

. 
"""x8 

gI,rse-ar stitfi 3{16 rytr5q 3ndG-d t6(' arq B{S 505 t 3rQ-6

ffi r'{ rr;q Gatrr+t i cfrrrrft-dr 6rt

. ?pr rr d 6d 163878 (qsqr) 5aA fuffr Tfr4i@ 3lt{ 7738 3A'T eiTEI

,aan"q, frqrdi 3lk BBa Gatnca +) scnr'tl s-{Tq' '('l {s+' 3rdrdr



3.f,{ trAal, rcatr€is, HEq ce?r, l+an, ritBsn rik rurng {-d *. di€
ffit 6t dET qffi h fr(r +-ffi-c qraa * frfra wgrn fi ftirr fr 6-d
tOt uror5ofr c-qrf, SI rr$t

o 3{F53re-a;Brr{s-aF-{ i rF-d +, d-{6r qs d'lrft-a +-{-i t q-6-d *-drR-6-d

wr5a 6r* ($Q-s(,tr), ffia ttr'{tct t's fiffirs ft-g}ff (ft{R3rRu€),

$q-nrrI6q-+.r trr (aq.(rq-S), qrdta s+f Erfis (qr$rfr2), tra qrd ar+rs
(frffr) 3lk {$-dr +S e-6-€fot ffii + fuf,rcF. ffit +} qrt frr uia
+-{i 6'r e{t e-dr6 At $fr€r FrSd 6r+{ (arrqqD *. TiEitr d'vg Effi
3i1-{ ffii *- fr(, asdr{frfr srfr fi er$ H *tr {$ d'rara fr i{€rec
(www.nrco.icar.gov.in) st 5c of.itl qlfqr erqr Ht

. ry3Tc-(rftTl{fifr fr idqrf,c q{ {t4 ad aRffie e-Etra E ga un dt's-r

Tdt-.{frra 3ntlrfud 3rr$ (.rdrflstt 3rq*s fi rB sik iE +fd 7&* ereur
+ fri+- jqfrdtI iritrqr rrqrl

o 3{Rir g56n fI fr(rrr(rfr(r€-dr$ €rff + a-ea, srRq6'r Ba+m, r.ar ce?l t
uru rg+a Gc t 8 r+-flt, 2021 d 3reFr Enc, ei?n a-fr $EFrt rrt aFFr
drf, ffif,-s6-drrrs?Firr +,rf*-rT 3TrdBd fuqr erqr BgS +lI r&r F+i4r,

Hrfrdrq laqra qen €Es, M drr, kR ceer 3itr ffi cE-dr ciE,

ffi, 6rflT{ fI iqRrfr rt, eirn + ar5as ei+ t rccTfud dM 67a7ssa
oa.aifrqr *' to rsrr fifrffifre" i- srq-snr firrfiq fs{ +.r* (dfrq-
flfrn, ozdtqzarua fuv1ae arm) t 1.2s drs ffirs +r aien r€t f
Eq*a fr-qr erqrt

fi-q t-f{rff,fr

. 20 fraar - 19 3rdFF{ 2021 d dtm 3;e 
g tR t-rcri-nfr TdEd Ger 3ii-r

3iffi d tqru fu('eR' 3rYt aa-fusrf, +&fr + ersqq t Grgrd mt (rs(rfl('.H

eli rr't fa t-rarfgtr 61 {r$q Sdi-d tqn +-{i 3i1-{ 3Tr€R'd fi ail€rTc
(www.imdagrimet.gov.in) qr Fft 3il-r 3iffi ffi a+rcBrt fr 3lqdls + fr('
3n5('r-fr 6i Bt et-dr rrqrt t a-s-dFst sitt qeqq $ fi Eitsff T+"d-fia t
fler qr€-dB+. {r+Er (ts-f, zr{fl) -1sq-gi+i :derr-f, fiI acsr{c
(www.iari.res.in) T{ 3rvilg fu(r rnr t

. eiry3rc-S3rrcTrfS(r(rEn, dwy{ q-dnr 1s ft-dit }. sra-rra q* 3rffi, f6fr 3ik
qi"-dr errqr * W eit-{ TrF{rtr teit qt +fr-r'rqrq-sfr d-ql{ fir 4ft t srf,fi-
rirTrEa, ;a-+keror 3ik E-rer, Er 3rrrrdd t'+- 3{rrnfod g+f-qlffiq frEH,
ft-sd 3{rqrR-d.Sq? Tfr cun-fr, 3itr fis ssrca t d'tifua tl
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. errfl{c-3{r€\Brru{6, t$ ftFfr Rrd ndErrfr *a i. :qa-t }cr at sq*rr *r
fi {efi mi f wsa ereq 3lk {d 6I frrfr 6r eiffiir + frr' ffiql

anr t :ltr ffi&6 61o 71"r"urs.iari.res.in i :rcqra qrfi6rfr Jqildq qtG

ar$ tt qd ilrd-firtr seff traqrr+i +f 3-a+, Hii + Aotq d-i + fr(' 5qfrdtr

tt
. airSrv sr$vrruG, ilS ffdfr e ffid $c t 1o-Fd *' :r+na qr ter +

fr('tftftnr fir wsd-qftRrfr-qfudi t, Mur <qr<r gqt e-ica rmfua

Fsn Rrfr fr eiffizr f,r or rfr t sit{ zso fr. + frRIE ffis4 i dt
2o2o-21 qtE 4E fi frq anra i' :rfu+nr errql di srqr* t trfi 3r4frfr

wsa-Rrfr asrl'g tr 'an 
qE ctq firId fi {cri d' 3dr8 qftqfi'n 6t

Eirs6{ a:?r 5 31a arrai di q"ga erea 6I c-4fr 3r.dr 
'gfrl

grarfi 6I 3r,[iT r6tm

. e{r{d 6I rqa rff*-a rdr} fi frq 1R t'a ce<u ffii t qEift-d ERa
aEaafoi 5a-at 

q{ firf3lc <anr :nSB-a ft(' ar G 75 ft*q ar@rH fI
Tsf,r t e{r{I i' w d srra ('E frisii +' v@rd {6r"di{rd <iIRT 4 eqrsqrat

61 3ndrtrfi fuqr rqrt tdi t EqGd snfi-fr t, d. ffid + (r{fs Fid,
roBarro, FSrS-c, m. rm.fi.ftia, Te 54cfr, m('qr {srd, =i. rr.+rn
{ifld R'6, arfrfiq RETr a?i FdarI Erfd {rFI }i* ra d. gsra q+rr
idqf, rorfiFra, \'drrq ]fu ErffiA ge{iarfrfr r'q fr3lrffi 3it{,

sT tzi qrcla;S }, tft-+o frhr+ ffisTrfu3{Rt

. hre aq+ E{s q{ srry3rv <nr n$q :r1M +r :rrqttrd fu'qr TqT d?n

qft-dr f+-€rn ffi€, €-fusET ris6i w 3{qfr-I€ t €qfl, fa 6ld6-ni d s'rrs

fl+v zrv ugu rla $1 5rn 15000 t 3{fu6 EtrdT G'€rat qd 3rfl ffi i
rrrr ft-qT BA cEft6 s€Ttrd cttra fi Efta q6$fr itt fu', Frf !?i

Efq 3{qFtE edtrd, t1:{r Er< frxiur' SFrr dS, ErEq \rE ffi+, s{q ,

@r{-q g{HT, {fi ('d td ciitrd 3{ft + d.itr d Jlrrrsa fiIrqT arqrl fs-€rd} +'

dlii r'a qgrrtvw n1iffi ar :nq}+a faqr rrqTt

. er'63{tl derrH €Rr grorfr +r 3r{d r6}sd +. -6d 1 3r{(fl' 2021 6)

fr eun&-EfuA-+lur h iiiq f {rerq xBqrd vrqlG-a F+(r Trrrt

ra ft-ar* drnr4 1775 cfrr{rffi +'€rQr 28 qfrGfuqr 3{rdB-d +'l ?rt I

. izs - sirgrfi 6I :rqa FdR-d Fdr+ fi frq r'+wffi qftstaar t'aca, 6

3r+(fi, 2021 +'t rrirfr qra, +{65{, qft-qq ii"n ii {e ffs ffid
6rfrq 3nqlBd ftFqI Trqrl +. tr;dt{4 46rcr{, gfud, tq{ ('d F6rfrerr6'

erq-l+v sift srE3{c n 3ra iTorqrd eqfu i fs arfrq fr eifir (615 |
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. "s{rGr iFr r{d r6rtr4-3ri8fuk s{r{d 61 3t{ rei *-cq", Eqq qT G-a *
ffifi tfi-drt 61 3{rd-uEr fuqr qqrt

. 3lrF rff 61 3r{d E-d-€d *' r'o andr t 6c f 22 3F€{, 2021 6t qgcrild
('{ it trt{Fr, slr{d srfif{ t sFr E6dl4 d e{rt;3rc-nqrq ar+ rgsum
+-d, F+trdrd (drr (16 ortrfrfr "lrqqnun t a-fi{ 3rf,d orar (mie *tce e
*fus)" 61 3rr+ff fuqr ?rqn {s szr€{ rrt "ltRR-A fr€q ci{ ifgq-a
*c +r.{ : *tE r's a sffi' q{ ('fi fifr qr ort R-qr zrqrt

s;s-ar qd'dfr-d qre-di + M + {iq * faa}c afi-qa

. qr6r{ +' ff&rt * 3rdqrfrd i, 2 3rf,€r t tR/firf3{c aeTr 5sh irlTlat a?i

6ras 6rffi f eztrm 3lt{ iif{d ErFd + ffi t ttiq d' tr+' ER}c

3{A-fi{ 3ntH F+'qr rqr d 3'l 3ririr{{ ao qrfr rot qa gBqra 2 3rf,qil{
6i srr.frq TR sr.il€trta sera, T€r, a-€ frl"fr d urofG-a gw ar+frfr fi
€r.r 3{Rs{ g3Ir a.n TR 3fu FiF-€ra +-rrTur {r.,rr d* * *-arer dfuft, gfod,

tq{ ('d q6rfresr6, rflT3rc, d"rT sE3{c (rd faEfi d Rrd rsh sr?rd +
3{ffir ('a rffiirq fs artr*'q d'Jqfrrd r}t r'+ qfrar-a-d l€ 3{ftqrd
fi dt{ra, flE3rc d'€rrdi lri enr+rst r-sRr 755 t 3rfufi, ifr+{ ('a 3rrr.dr{
szaar qfttrfuqi 6'r r6t fs 3r-4ft il d{la 70150 t sfo+ egsv
6d-{frqt', 3{fr trFtE Eqffi, q-e {Eqf 3ik aErft-o srsrq il F{si't
€Er sR cE@ srwrft-+ 3{e-qrd a-arq erq m Serdi ad qtq ft(' 4q
zrrd fr qFrg-?rfrEffi + 3rdrEr 3rcfrIE t €TqEr-qfrfr i-a +g:n urc
frrtur !?i rra @Ftfui fi €iirr fr @fr'6r rqrh q?i orrrsrdr
+rfadt +r r*1"6 fu+r arq e{rf3fi *' €+qrailem-arst 6-ERr Td 11106

:{fr srS-d} ar Fqem fs.q zrq $ir 2i65 k-fr t 3Tfufi {{fr +r Bqem
fuqr ffi 56345 Ert ye t 3rfufi alr urfr gsr 3ii{ {(-dt 6.r futr t s.
63.92 dRq t 3{fu6 {rme crq FTn 3{fi-qrfr €r gs rafr *'dtfffr, 6-fi 64

(3id 72) iifrd ftTrgfr €-{srt ('E 384 *6 ft}6r{dt (30 ft-aqr, zozr ro
dfrd frrriit sFt-O *,r afr Efrftrra fuqr arqrt f,d ar+fial A 3{rq}ff n attra
€rfi 6tfuc ffi'a ar qrfrfr fr-qr arqrt
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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 vlz., 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 lsothermal Amplification (LAMP) assay was developed and
validated for rapid detection of pinll (potato proteinase inhibitor ll) 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-936, was
completed.

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

o Effect of bio-control agents (BCA) on soybean rhizosphere microbial community was
evaluated through qPCR using 165 rDNA, nosz and nrlHgenes 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 cy.
ChiniChampafor maximizing shoot proliferation. A multiplication rate of 1:3 was achieved
under this system.

. Whole genome re-sequencing of 39 btack 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 y ro 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
muinum subsp. Lepoinum), wild A//rum species (2-Allium consanguineum, A.
tuberosum), wild brinjal (1-Solanum pseudocapsicum), Elaeagnus umbe ata (1), Elymus
species (g3-Elymus repens, E. shugnanicus, E. longearistatus, E. dahuricus, E.
nutans, E. dentatus, E. caninus, E. sem,bosrafus), Ferula jaeschkeana (B), blue wild rye
(1- Leymus secalinus), common olive (1-Olea europaea), temperate fruits (S), medicinal
(2-Podophy um hexandrum) 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 (9) were introduced from nine (9) countrtes promising accessions include Wild
species in wheat (EC '1092538- 1092748) and in cotton (ECi 092748-.1092768) from USA
and in tomato EC'1092530-1092537) from Tawan
Ninety seven (97) herbarium specimens were added to the Nationat 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 specEs
ln National Pusa Collection, lARl, New Delhi, 14 million insect specimens are being
maintained

Fourteen Pardanus /erur, accessions were collected from Car Nicobar and Great Nicobar
lslands
An exotic species of G arcfita, G. warrenii, aspecies native to Australia was collected from
farmer's field at Wayanad A high quality cinnamon accession was also collected from
Kozhikode drstrict

Management of Natural Resources:

. To group wheat genotypes depending on their abitity to tolerate water stress, a new index
called normalized water skess tolerance index (NWSTI) was developed at lARl, New
Delhi using a multivariate technique with p ncipal 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-'i (ACr-1)) for Rajasthan with beneflt cost ratio of 2 32 under organic farming

. ln clay loam soil of Kota, micro-sprinkler irrigation at 100% potential evapotranspiration
(PE) and fertigation with 100o/o recommended dose offertilizer (30-60-40 kg N, PzOs, &O/
ha) to summer groundnut crop resulted in pod yield o, 2 '10 Uha, 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 100olo recommended dose of fertilizer

o At ICAR-|AR|, New Delhr, liquid formulation of a consortium of methane utilizing bacleria
(MUB) Methylo bacterium oryzae MNLT and Paenibaci us polymyxa MaAL 70 when
applied through seedling root dip technology and as spray formulation at maximum tillering
stage in the two nce varieties of ADT -53 (short duration) and ADT-54 (medium duration)
reduced methane emission by 20 to 31% as compared to the control

. Pine needles were successfully used for cultivation of Sh,ilake mushroom with first flush
in 35 days

Livestock, Poultry, Fish production & Health:

. The disease outbreaks data reported from 624 districts and 345 villages in the country
updated in the NADRES database The prediction results, risk maps, bulletins and post-
prediction maps were updated on NADRESweb 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 wele supplied to different state FMD
cenkes.

. A total of 1711 equine samples from Uttar Pradesh, Uttarakhand, Haryana, Jammu Bihar
and Maharashtra were tested- Out oI which, 3 horses were found positive lor glanders
from uttar Pradesh



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 H5N1 avian
influenza virus.
Twenty seven poultry sera samples received from Pun.iab 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 eMhrocytes.
Raw/processed pork meat products received from AQCS, screened for Porcine
Reproductive and Respiratory Syndrome virus ('17 No.) and African Swine Fever (ASF)
virus (1 2 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 lnfluenza, 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
Munah bufialoes.

lntegrated Pest Management:

. A population of Ditylenchus nematode has been identified from citrus orchard of lARl and
characterised for description as a new species.

' At IGAR-VPKAS, Almora, direct submission of sequence data of 18s Heterorhabditids
,ndica isolate VLEPNOl 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
Thujaoientalis seed and leaf extract at s% concentration reduced the pest damage up to
16.6 I "/o.

. A new record on the occurrence 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 eviluated.. At ICAR-NBAIR, Bengaluru, the exotic parasitic wasp, Anagyrus /opezi 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 (2-3lpanicle), leaf webber (1-2 webs/direction), shool borer,
red ants and disease severity of powdery mitdew (2-6%), sooty motd (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 chrysopela spp. (1-2lcanopy) and
spiders (1-2lcanopy) were also observed.

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

International Cooperation/recognition
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A collaborative project entitled "Accelerating the Mainstreaming of Elevated Zinc in clobal
Wheat Breedrng: A "Fluoride in the Wate/' Approach to Nutrition,, was approved by
DARE/ICAR The project, funded by CIMMYT, Mexico has tCAR-tARt, New Dethi and
ICAR-llWBR, Karnal as lndian Partners
The 'Collaboratlon of Agreement' bet\ /een the lnternational Fertilizer Development
Centre (IFDC), Alabama, USA with ICAR-|AR|, New Delhi for undertaking the research
project'lmpact of Fertilization on Grain Nutritional Quality for Human Health: Fertilizer
Research & Responsible lmplementation (FERARI)'was approved by DARE/ICAR.

Farm lmplements, 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 crematorium,
herbrcide strip applicator-cum-planter and edible packaging fllm uslng green seaweed
(Chaelomorpha sp) developed Girdling toolfor litchiwas modified
Released Fishlanayha, 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 oI strong rigid funnel traps for catching carnivorous
fishes from marine and inland waters.
A new formulation developed ai ICAR-IARI, New Delhi using "mixed-culture probiotic
fermentation of soymilk using Lactobaciilus and Weisse//asp" enhanced the bioavarlability
of phytonutrients viz isoflavones and minerals such as Fe and Zn in Soymrlk besides
marked decline of levels of anti-nutritional factors like phytic acid and trypsin inhibitor in
soymrlk

Technology development, promotion and commercialization:

A microbial bio-stimulant CSR-GROWSURE lor improving the productivity of tomato,
chillies, banana etc in partially reclaimed sodic soils was commercralzed and licensed to
N4/s Mittan Agritech Pvt. Ltd through Agrinnovate lndra Ltd, New Delhi
A MoA has been signed between ICAR-IISR, Lucknow and M/s Pishon Technologies,
Coimbatore for commercialization of Deep Furrow Sugarcane Cutter Planter
A technology "Spore based kit for detection of antibiotic residues in milk at dairy farm" is
in the process for commercialization to l\,4/s Lactalis Group, Trimula
A Mo{J between ICAR-Central Citrus Research lnstitute, Nagpur and Agncultural and
Processed Food Products Export Development Authority (APEDA), N4inistry of Commerce
and lndustry, Govt of lndia, New Delhi was signed on I 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 fot opcoming 2021-22
The ABI of ICAR-National Research Centre for Grapes Pune signed 3 MoAs with i)

Hadapsar Bakery, Pune for Commercialization ofennched cookes prepared from lvlanjari

Ivledika pomace powder, ii) Sitai Agro Processing, Nasik for production of healthy juice
from N4anjari Medika iuice variety and iii) WP lnternational, Sangli to make raisins

At ICAR-NCIPN.4, New Delhi, the l\,4obile Apps on insecticide and fungicide calculations for
groundnut and Pest predrct-El\4s (Rabi)- groundnut were updated and re-hosted on

Google Play Store
Patent for l\,4ethod and System for Auiomatic ldentification and Estrus Detection in

Buffaloes based on their Vocalization Patterns granted to scientisfs from NDRI,

1



Karnal: lndian Patent Application No: 3090/DEU201 1 Filing Date: October 15,2012Your
Ref: IPR/1008-1/201 1 Our Ref: PCC08228.

. ICAR-NRC on Meat, Hyderabad developed and released the kit on
lmmunochromatography-based pork detection on 23d 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 % w/w), species-
specific and does not require any specialized laboratory set-up, refrigerated storage or
skilled manpower.

Statistical methodologies/ analytical tools developed :

. Sampling methodology for 2019120 Lao Agriculture Census devetoped by
ICAR-IASRI, New Delhi, lndia has been recommended and adopted by Food and
Agriculture Organization of the United Nations (FAO) for conducting Agriculture Census
and generating estimates for parameters of interests for Lao, PDR.

. Developed databases on i) BSCM2TDb, 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 (Bemis,a labacr) transcriptome (ICAR-|AR| and ICAR-
IASRI) and iiD SCMyIDb 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:

. Frontline 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 1'1308 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.

o ln 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 S05 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.

r 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. nrco. icar.oov. in).
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A total of four Weather Forecast Eased weekly grape advisories for disease and pest
management uploaded on ICAR-NRCG website and the link made avallable through web
portal KR/SH/.

Fish seed ranching cum awareness programme was organized under pMMSy scheme
of Govt. of lndia at Atal Ghat, river Ganges Kanpur join y with the Department of
Fisheries, Uttar Pradesh on October 8, 2021 in which 1 .25 lakh flngerlings of lndian major
carys (Labeo rohita, Catla catla and Ciffhinus migala) along with 10 thousand fingerlings
ol 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 Septembet 20, 2021- October 'lg, 2021 , a lotal of g 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.imdaqrimet.qov.in) in both Hindi and English.
These advisories and real time weather data along with medium range weather forecast
was uploaded on the lARl 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-CRUAF, Barrackpore.
These pertained to Fibre production, Water conservation and rn-sifu Jute Retting Tank
based Eco-Farming System, Sisal based lntegrated Farming System and seed
production.

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

At ICAR-|AR|, New Delhi, the remote sensing based crop condition monitoring has been
done by regularly generating crop condition indices of greenness for country at 1o-day
frequency and 250m spatial resolution showed normalto favorable crop condition in most
of lndia for 2O2O-21 kiaril season. The crop health progressed well over the country
except revealing early maturity in North and Central lndran 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 lndia & abroad were
organised. These included, Dr. Jacqueline d'Arros Hughes, Director General, ICRISAT, Prof
R. B. Singh, Former Chancellor, cAU, lmphal, Dr Rajkumar Ranjhan Singh, Hon'ble MoS,
Educaton & External Affairs, and Dr Juan Lucas Restrepo, Director General, Alliance of
Bioversity lnternational & CIAT and, Global Director of Partnershrps & Advocacy, CGIAR on
various important issues related to agriculture 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 women 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.
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ICAR lnstitutes also organized National Campaign on System Diversification rn

Aquaculture under Azadi ka Amrit Mahotsav on 1 October 2021.ln 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 6rh October 2021 to celebrate '75th-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 "efl:kl i6f 3tIkI q6I ?I

- 3{riqfr+t{ srr{d fi sin E-aa +-Cs'

o 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 lndia on 22nd October 2021 as a part of Azadi Ka Amrit Mahotsav. A policy paper
on "Traceability system for lndian Meat Sector: Concept and way fonrvard" was released
on the occasion.

Special Campaign on Swachhta and the Disposal of Pendency:

. ln pursuance of the Government directives, a special campaign on swachhta and the
disposal of pending matters was launched in DARE/ICAR including lnstitutes and field
offices on 2nd which continued up to 31st of October. The campaign took off with the main
programme on 2nd October at lndian Agricultural Research lnstitute, 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
lnstitutes located in Delhi participated in the event. During the month-long campaign, more
than 755 indoor and outdoor swachhta activities were undertaken by ICAR lnstitutes and
establishments. Four major weekly campaigns involving over 70150 ICAR staff members,
VlPs, 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 1'1 106 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 lnstitutes/ establishments. A totat 64 (totat 72) pending VIP
references and 384 public grievances (including 181 pending on 30th Sept 2021) were
also addressed during the campaign period. All COVID protocols were followed during the
organization of these events.
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