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. en;r fr il m+e' arrrf,: S3rrt qrfr-318 aQII S 3rlt rnfr-319 +] *-qer: F{6It,
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gft +e-@ffir:
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a-5 kcfr fr s"gmaT-<'c€qq Effi ER 96 4-qr fid e-sd (ffieeq) +
ul+q ffifr -Td: 3r"trm-frur $ Mfu'O I t.zl FnGr 3r.rr guro-*r-g+a
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(htto://www.nbpgr.ernet.in.8080/Amaranth GRD/) qt frqals +f fr+r 4-q 6p
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fi frT drft-fir Ba?r{e{r fr Erq + cRqw r+sc fi.dR-qr + €FEur eiema

fiwq1222-28, fr.aut I cfu$ dtm-q dftrfrqff1 14 aqr fr.arfivdr d
di:ff('3Tft1s fr q6-{ET frt r€ E-;rsT rqla s5s5. s{€i fir AE-d si{flan-fr

Tffii 1+affi1 C'efuirfr aerq 3rdR-d +-rfr fi fr(', cu-a-d f Erin G;rfi
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grn-qrd a?Ir dil€&f, firB{d ,nqi fi nFd }t dFT E-dI6r t 3rf,m-ffir qiT 3{FFFFI

a-ri *' R(r #lqqrfi *enfdrm H +r Aedqur 6{i w t'afifrt'r$ra fr
frqdl dqFlara m :itsa vfrqn qrFaril * 61.1olo * -* 6661-4 anot fr
{6 60.6% qrr frffi *rf&ra A at F-d q-aeefurr qart-$ S d dd H{d
fr Affidr +i Eertdr tt
6-dI d Tr-"+trd Erdfuae)fts t E} t'* rfia irffiri:rmF-ql Eqr$ drd

fi f,dft4 aqr aerul-E+fr +) 5r l++r rrrlr efll

str1-{ftro dqrqct fil {Torq aqt cdtra:

. n$q dfd d-n fr t'+ fon :rro €t tdrs (1337) 3rdrffi (!-r+at;€) di.el

,r$ eft ffi drd +fi fr dtrBz-s fi {i@I4s26s1 d rrS ett e-o+ 3{frfr-+-d,

{rffi+ +irerur + frq Td-#fd-d 
qrrafr (1 1 rErFa-qtl oYfr ert eftt

. {rqq vrcv sgaft'm Ti€trrd dT}, ng edr n cTt ({d B) fid d'fr d

{tflrd d tszz }rErffi dqT Ftrf-d (fitd) *6, I 14177 rsrfuqi Ht

o tTFrfrT TR r{strf, qfrq-{-{Tserq vrav sqotrm s€rtr-d qt, 4$ ffi +
rrE"rq Hft-+.:dflrtrd qa-6 etra fr a-fora it +o rsrfut * 9044 a{i 6l

. finfiq 1fr %f,stra qRq-4- {Tqrq wcv ag.iftf+ s€rtrd qt, a-5 ftFfi tr
snqra lAq zR' fuatft saa<-ar fr g;a 3986 rsrfut 6t {i?rttrd 1re'rifua)

$EHfr tg l-+rqa ft-qr erqr qT aelr 3984 rsrfui +.) aia-+-drcn 6i srfr
q"'{ fuqr erqr ert q*fgr aatrftvn friefr trd-fl-req fir +-a toz rtqtFa-dt

6t cfrR + 5c{id ri?rrttrd ffirifud rn-{6rtfl rt frtrfi"T +-ri F{ 5ar{r dr w
tt

. Bfra q-sa c-frrfu fr cfE d fi€ (520) 3rdTkqi - raro fr (48), 3rdrs

trr q,fut, ft-d-6d 61 672) d aRn t drrdl +-r elrfrd fi e$ efrt ugu am-

s-d sTR-fiq fl r"+sura qftv-d- {Fsgrq vnv ag.ifim sslerd q{f, r$ ftle-dl

erl 3rnrrtrr.rgarmt g ffi+r t +.r"c-fr Ti fI d4-& c-frrfrqil (1078462-

1o7BB42) snfrfr tfit

. dfi ard qhi + frrrd (53) ar"recft-fi a{i dfr ard qhii 6 qsfi+ wrdrf,q

fr *i zK'e) m ararqft+ a{ai fi 3-d €sqr 24,674 d rr+ *l
o at5 dr{dHrfi ets 3rdrR, terf, t-c 6l dI $Elfrqi (qrd 3it{ dTd ffi ar&

l6d) dqT fE n-., d-E ;re aqt 31t?f6RW arer, cd+. fi t'+ - q+ rrafr
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ffi 3isqrf, + EA-d sTrrii t (r6ffr *r r€ S aqT n+ 6r€ dfd *6 fr
601P6 low ar{tr erTt

o +-a 109 ffi+a daeta t+-a+$ d{m-d ft('mr tr frt Hrlnar dk q{ 54

+iEEtd den fis cfurErur qu6 FqnT f{EfiMD a?r sTn-frq TR %rsrra cfoq-(-

rr$q 3{eE lr{fftrra +-d, fdsn <sRr Si+q-d fr-{fi 3fir. fuertrfr us ('B-Ffr
q@qrs-d tfr€€ (3r€!a\rw(r(Brr) fu €era t' 5s ('qelrR +aS'eTrE-d
rlt

crTft+- ristrra cdtra:

6d1-+- *- gart-fl cftdJ-dr E;ora al-+ t 3ift-ff errr d {o ildurdr aqT ilfr ff
m-fr +r srntnd +-ri + frv 1ffia (.€('sS t srer drilt # 60 df6{ fr
rr+w q0 Erdr sc sa-fr ra ffi (sq e-t6€ lifr) currffi ffid 6l
gfuqr-dT, qaTd d $fu+ m-*r6 r.qrca qa-qfr # 3irlrd 2.60 + FrTeT:Enrkr

rgvra :il-r 5. 1.38 aro t F-ra efrr-f, + snr <rsqtr sr+d t3{rEri&-
3649)- ,r( (rfrd qdsoq- 5s0) + fr(r Sfun dfr t*-o ffia i+qrr
affi fr Eit+-ur et{ ffr a.q-ar (dtrrtc) [qr3n A ern-{q.-q €rd +if q-sa

%d-frq"T fr 100% f,ffi w tgc R-qrg t q-il{.{sc, rts ffi 6r e-dr+ +-{i
fi qrrwrrrd fdft fr a-aar di 15.6% 3ETtr{ S-drdR, ffi t-sa fI 57.5olo

daiT deII 19.80/o 30tt?r{ fr{fr CfrS-d CrEiT FTil
eTR-fiq TR r{€rrra cfrs{- enrdfq 1fr :r{sqa {F?IET, a-$ fri.dr n ffr
+qrtr s-flf, ds fu+ft-a fuqr Bflfr qml ritr i( ffi * s-o E;qfrrr fr
s_.tl?r (erdr gBft-{d ft +$ laar+ 10.5 t i2.o fridtrrq 3l-;Trq/Hq{
(rq(rfr) Bs+ 8fs. SfS egu gar$ (11.0 -11.5 G;d erET 3rdrfr/F+}{r (rff(rff)

afrt e}( .Rr azFFr di 155-165 aer 17s-185 Frlq+ tq(rff sa fr +-a s+a t
3rrqcTft-6 sq t s.rt+ 3{fu+- &t-{ d dfr fi ar rr& tr

crJtrd, :E;E-crfid irlll r*q rlrtT:

. u$q ceJ {)-lr B{irur +.rffiIT *- riil4d gt r-+ gav-+r t4 fr +{t dffiir:
{Tqrq vg t4 A-{iTur +rd-*-q + 3iilrtd ('3t (rs(r{Sfi g-+-fif, ffi +}
qrc-i + fr(, ldft-d {rd t (.fiRd fu('arq 6-f, 1276 f{ff a{di 6.r t'sfiS



!frcr qiT 3qqI,r 6{+. qteToT fuqr,rqr eln {g} 3{frftra, g-frrfi €B €arl;ri

t fi{s +. 179 r{il 6r sfr cfr8rur fuqr rrqr cTrl

g{ (rd {6c-6'r 1]-4 fir t{t ffi: r'a<'sfr fr Eqrfr qiT $r+aa ari t fr('
if,{r@li aqr +-{fr $ ril-drr t' 1637 n{it 6r fi3{rlffq uftqr r-or<r vtrerur ft-+
,FIT lIT I

l er5c q6ql"r: 4-dr-6' (2 1lrr ,61q1, tra * (2 i-rr rdc), qFlw t (1 {t4
rdg, iln cft-{ff ii"nfr (4 i-{r r+}c) t +itrq q{ (rq T6161 1r1 6 effi t
('{frd 6'r 7lg zz frlaF-+a srrJfi +r ffaq qft-€r +r rq}sr rr$ qfreTur l+-qr

,rqr qr dqr €?fr t4 r+tii f tri er5c :i +, srq 4eArf{€ qrS3TR li{} /R'

tl
fu-c ff rr1ffi: nqq cer n-4 B-{iTur sr+fiff + :taJra st ua gtr+r trr ffr
tt ffi 6Ii + fr('drn ffi6-d B-qrd 6ri t frq {=q u-{ ('d t6q+r
t-4 +-d, qar{ +) frIg *' 4500 aqdi fr BiT 6d + Rq ft{rffi(. fls-d aqr

ioo aqat ffr siT F{i }' fr('ffirE qFtrqr l4.-c 61 3{rTF'6r rB sfil

I {Erii (ritrrB, o-fiwre, gwra, Rqr{fr s}rt, Efrqrun, 3?q 3it{ 6aff{, qLq

q*ar, .iarq 3L {-qgirfi) t 6d 1705 ;rqat'6t vat 6r.or-sr } fro etE3Tc-

ftclq 4-ERr arq fr 45 ?ff| Ts{rd 3lt{ 3q('E +.adl{ t 25 6-ffi. fi{fr a{f
(rqg Jirr-e-;rm fi c!fi laF{sr A\Tg + ff€{tr irrr cfrtr+ elrdr +' fr(' gia

fr dBEa qR' ,rqt

un-rrm q*Srro qr6, ffi d crq rE i 10 4{at ri t 8 qsrst +'a{i
4ilG-19 + drErlarfi Elr{r nrr&-ffi:m r-{Rr qifrLE srq 4(rl qlq 7Er qR

ffiEq t{'i * t'q(B{R('s fr3iff-2 + s}a4 ffiff 61 3EEF}Tur frqr arqrt

haasur q6 {dre t fu i agrew frft-d ilEa-s fr.].617.2 3it{ t-€r cff:d-S

t Siitud tl
:rirr caar {rfl fi tcr fivg + r{ai' 6t :t6$rBTR t.fi{rsq'Errs('S r-ar*r affi
*rd i-rr Csrg ((rfrrtrfifr) i' frq srq 61 45 3ik (rnqsfifr *, frq set

ifrtq qlq 4sr

ffiJTl{('S A fu fi-qra at frq 3io 1650 frfu-.€r aqii 6r ftRdsEr lfiqrl

f,s+' 3{frfFd, siA qd ?rlql + 2497 4{a} +r €ffr, a;rffiircr qHR-s
frd +' {trr ft q6+Hffis itt q}d dqrft-d lH ((.qqBr) + Rq siT 6I

+$r el rq t fr(, qsfi 1512 TqTz an+ fr Biq +r 49 flf t qst a{i
3rafu6 trrfrdfi qefr ('dtri"iar (('qfr(,3Trfl Ecq fi fr(' iffad cnr aRrl +lF€-



19 + fr(r art mr 174 da drd a{d fr t S qiBfud cRr rRr ({crqr +. 2
EFIR 3it{ aqq{ sT t ek) t

B'd {rdt :refrd- 3an risr, r.arrtis, Eigrd, F6RrE, gwra $tr arq + g-o

263 3Tedi + a€ 6r rH'fi fr(' qiq 6r rr$r rat t + rns rcar sier,

rcdrrtjs, rumV ritt 1_wm l-++ t u6-('+. dfrfuq qra 4qt

ter t zzo Bdt 3it{ 127 tid + trr e-6tq fi qfud B.(r 4q sr+-,l rrarrfi
3{rr$('s Brcr}s fr 3r -fiild fu * Rl

3Trflo- ER t eEEEfot 13 caJqd t4t + fr('rar6, ZOZ1 ars fi qrd ceprd
t+ +t 1dr.+ara Errn{fi rr+il T-dt-"dam drrT\r 4(r t"it fi €@r it r.a*w-a1,
iffMfrs-37, E+fr- +-drt{46, q-rr-o, q-frdffiqr-zr, *ffifrs-s8,
g{T+T (r{ rrq+r ri+-59, FntB+. tfrfrfrqr-s2, tFc ts qEc sfrtu46,
efg ('ri d-frfr +{fi-26, +=qrga 6r+t-zo, ffiffdfrs+z $k qrgffiIfrrfrs-
51 ana-f, elt

An-q Sr cliEi ffi t lntrft-o a+a fr grrrt (28.3% ufu+y pn $tr g+
3ftr€n (-62 Ed) & 3rr{Fer fr aE *t +-q is-qr Erqr den efEi + ffihrRur fif
trarft d"gqr Filt
a-6fut d srwf, ilfu i*nfrs (dr-dQ-d) + fr('Eetfr &h ff+fi qr l++rs
ft-qil dRrd[rd, !1+- dr{Rd t4, T{-fr, ttRT B?r 3it{ dr6r ra qofu 6t c-eTrftrd

+rar t au drdt 3itr g+ romt 6r:r+en fr :-r+r 100% IFdr 61 6rrgr
Er;r ilar tt qe a-+r F*cra-srdrqrfr, ffi mtur fr('fr(rn hd-dr t il Cr€
:ada+- cl&a tt T6 Esnpn fi EEd-d €q{ur +} lH fi fr(' ffitrs 3itr

{s+tr+. 6I tzr efrtra er+ar * fr(' yfirfr Rr

rffifrs frdEro frr 3ria (era) fr qr+-*tdrqa qE-qTm €'r qfdr f+lmm+
+i€flr +1 rkn ilrnq1 FdeH ffirfi gftd 3it{ ftr cfrdfudr t. 61' y;r+fr
wmfi-e'r$fi)q 3ia:l*'q 6t €E-fli t rcc 6l-rnl
e-ErS 3r-qqf, + ft(r s-fffir Eitr (ffit t +s +t t-rr fuqr rrqr) + rdi ad
ffi c-dr6 fr gss Tqg- trffir 6i.* r6t
a-ofui $etta- mr+q emq 6rq-35 arq, sfrr+& rcrft-qi-2.s orq, gltt or*-
38 arq, qta-+SOOO, (rf,rs€-20000 Str gwxr+ ffirqrtr 6rgcffiil{-s gd-+-d-s

6000 t ffii or s;c6a fr-qprqrt

a

vdrga anffic fiua:
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dr gtga*tr Tqffi srfrd" a3{R-28 eitt fisrr-zoz +r ffit €qtl-d amfr+- +
qBqa t @frt stffiw(,F. rirft ffis + f{s'dtl {flrfld fl+qr erqrt

adr 6I yerdi e ftroTsi + Cstr '=* r"816 Butt

TE d €-dfu6 serr qrrlruFrrt afrT fufdrfGat qT, ffir vfr fict'z et{ rt

az afut fi €-drfufi we-rar vr$ ar$, ssh v,la afrT ifritrq+.rts er ffir
cfr fi'z ff fr He;rar;FirRr: 23 3if{ 18 {tt
$6$t('3{R-('d-fi(B{r$TR, dags A, dfuET sr+:n, ;rgFc a.Han'rfrrfr. dYq.

3it{ irptrfl@e-srfr al{, R t'+ r€ c-nrfr + uqc-iara-uqr d srE-n

fAqr arqr t, i qrrr a+rra fi -a-Am€ cfudR fi d-6d c-rfffi Tiqr fi d a-$

e-srfui 6l Eotd fuqrr t ffi c-srR-qi 3{rtfr 6'r rR t fi-r}ft-qr 6I ri+.
lrdffid 3ntBs *. sqrfr tt
rrg:rv-uanrf,ffu+rua, uogr A, lffi*.a 500 fifir'fi r+r a, gtG-+-s atqr
(50,000 atqr@r x an RdFa; + s"{+d ndrfr t fiat aar dtrfi (drsrrsdl)

(0.31%) Eom lia +ra fT +a srfr 6i Et' fu'qrt 3tgwrfta rri t +r ffi
0.87olo Sl
BqilJfu Errnfrt it aretrffi fr aiffiir +-ci qt trfrR, Eftqrun it R-"dI f;l
araHrd Rrfr +r qarl FrrIfl :nf,+fr(BlR-('ftTrftrBff('fr, a-$ ftFfr rqnr drq

ta +'r qtrqet fiqr zrqr ritt t'+. sdilfi fr-dRh fu.5fiT-d fi 3qqI4 6I ffirr
frcr$r
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3iildqq q6qla1ty6+ra:

. 3rTqtnfl +t corEr a-i, {s} 3igrdeT, a-ffifr flEq}Flffist +r ras 3it{ TR
drfiif,r e arffdr fufir€ fi fr('qq 198s fr ffi6 3it{ dfi-fr6r e-6*a rr
:+rf$vrrr:itr srFSsTR('('w- *- fiq 6Fdrerfud sa-$-ar-qrqa + agEdq ttt +
r"a-wn rrf$vm 3ik $affirq TR-arftfrr Jg€qa fia - $rfftffi('('F trdf
(ra}-ruD, ffi, fiF-qr + fi-q EE 2o21-202s + fr('E6qtrnaa-fr 614 m;-dr
tr{ FfdIEr{ fu(r r(rl

1ft sr+rur, qrH sit{ Fffid # fi ref-vtqra Cl'<ql€tftqi:

o arTGr +- frrr +ffi-frq-es dlst fufiR-d l+-qr zrqrt

. €rk |41-T6-(rs-drq(rff (,ffi71 ffid frqt erqrt

. rF*.Fs + fr(r 90% t 3rfun Sr Mq effif,r cfr Eiet t-E $tt gw yora 6.r

Fl{erdT 75-80 l+.en. ff qr+afr mrar strd gdBI-6, q}ct rcRr Erft-d

Ssm$rf$('(,tr =-aa tlr ffi+. a-rfif+rr ffid f+qr rrqlt {6 Hetrfr 12-

t+ rrq E{€lc.d. Sr arq 3ftRqm-il at +-q 6-cfr tt
. 3r("crcn{r&e/3lfriard ilfi-frm'+r scqta +-re E Tfr didi + frv ag ratr+

FdfaaT cun-fr ff+ft-d *I 45t
. m sd 6I r6re + fr('qr€lgr$B-d qrfra qFq ffid fu-qr rrqrt

. 3fsIlQEr 5q-an vun-fr Frfift-d fr Gl

. rrf 
=-dt 

eisruur 3ntnfud 3Tq-aqw €t't gr+r ffid fl+ql erqil

. rifrEr dfr + fr(, |+d{-5qfrwr c-datd f,r dr€ff6 sa-q fr aiffiir s-ri eg
tdrAfr+s cun-dl ffid Sr Ergr

. 3+iffisa q-€-+dr ffid f+-qr rrqrt

. TR r.cn fr ccdrcttr'€a fit +l qar drni *. ftv ltko rd gr$t,
!E!6{rSr') ffid i+qr er+tt

o ffit+' WE dfq ++drdfua-s iffi 3it{ ffiift-a-s (rRdfuns mT 3;qfr4
+-{S a;rrt t ct{rqE+. qr d-+n +-ri fI cB-qr +,r ara-6r+wr fu-qr rrqn

. 0.05% t'sa-r qr qu e wrdft-a or qar aqri t. fr(, Ffc aflqrfud Efu
tu+fua ft rrtl
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ch.ctfiIfi ra.ra 3lk arimr+rrrur:

. ffi, er+'t B-ar, +-drc+' d'cts-Eqarwr fi renqar Bq qtrqst q-Erfr Eq'ri

t ftu urg:rv-(rilTr$, ai€ A +-at-+- 6r5ft-rr ili, *-atr+ wmt *. s'm

sfl-dar aTca w f+_aren l+'('t

ffia giffitq cwfuqi/EadTarfi+, 3iy.F-tot:

+r{ ft.sr, t-( (a?ddGar f,A- "r'asntq's('ftfifr"dlrq fi 3r{frK lr6-{4tr trdt
+r qrsB;qts srcriq ffid fr-qr arqrt gs ffiF-+ dqrtrd'it aerr+fud
(rq(rftrr{ 3ik q-s(dfr arfrt t orq *ffie *d 3ltt qaftrT cr?ra erF-d t
3it{ {6 http://webtom.cabgrid.res.in/lrsatdb/. qt zk-qrs-€rfufi 3qq}4 fi fr('
sefi +'fr(' 3rmfi t sqa-etr Bt {fr {{twr * ga5-er+ Eerdr 3lk qig
JH1di6-dT a) gqaq ffii fi ft('{a+raq !"fr+lra Fa-<qqrfr tt
ilE{ Eqrd QatqsqdrfrO lTd (Qr4-qffI srer}o (r"qffirdrfl ffid'
fu-qr erqr d df,Fd 3a ffit a.r gdr Fdld 3itr qa't $s-fr is d{rtrfl tt
g€ET iqqtrr e{frq d' erfl qrd rien :rta-+a + fr(' B-qr w s+-at t
(http://webtom.cabgrid.res.in/wbmstdb/) I ggt ara Et-d fir 3cqreF5.dr aqr

Td3-.cIEsaT 6f gtlr{i fi frv a+rra $tt wq isit d ?rd-Tsf, cm$ c-trtrfr

+.r6ilT tg Eqtdi d'aft-d drfr ffi + rrga afttf-cw d rrq ffit
arry:rc-3{6('€3Trun$ A t-ca TR [qtfr 3]T€qa srcr Gldqur t fr('Hr5fi
q=q€ +'TirrdoT + sq f r.+ 31s.$s-aw('Jfr 11.0.0 lffid Grqr B
(httos://cran. r-project.org/web/packages/grapesAgri 1 /index.html) I

66tt-fsft6 viu:

. qTT eTlrd ii C-erfa Stt E-d6a qt 4029.48 tsraw f+ +-+t +-fe E r+CFa
c-detd 3rlsBd fu(r rK, ffi 11844 Gilrai i saantrrar frt

. 6-f, 3668 f4,grdt fI e-dfirfi-dr t qrer tsa vatr fr-+s aitr eoz+ frslai €I

E-d&Trtrldr *. €rel 198 B€rfr rilFdqilffi $rqlB-d 1+.('EKrl
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. ffiFrfr fufirq + 3r4.iFd strt'rl 54618 M t. frs T-d 1834 cftTeTur

qr-dq-s-q 3215 ,Jrffur q-f,qit + frv ga 296 cfttTur fr-r{fi.fl 3ihr6Sj9 Ffcan
q-Crffi defi +drd srffi + fr(, tSO cFIsTur 6r{-fiq 3TrqfBd ful'4('l
frisrdt fi frB-a se-ersrt mT sffEn;T F{i 3il-r ena frRrs-c ffislt q{
r4'arrrs+ 6rA fr fr('qr6 +'dt{rf, TR Bfla t;d + d?TA-+t A ffit
+ ffi ii 15070 s1t l6'qt

ttr qrd tlr ql@ arffrff i' il6d 196 d?rfr+it i 236 qiiii t att l+('aqr
225 c-dfrtd 3{rs}Ba l+('4q B-frrt 8435 ffit +t dnr qTET Fnt T-d
9946.50 Ri-d dfs sitr tz.oo arq tcqr srfftrrqi efr #-ffer: 10332 3itr 27910
lfiFrdi +t ffia fr rrfr

urg:m-$frrm i qn + dt'na irr ar* h ftsraT 3ik trm-a Fatrrr+t +t +-a
837s4 rdiT fr"o-a s-frat;q dtt aot+ r..kr GrRrEr sd.-il.,q fi sr1ffi #r
gar$ qn + akrd fu.('dre are 4u (trfur rcrd'+ cM 6t sct + ra
t S{B-d +ur:itr r.am arfr ilr *-€d trr d?n rq rtrii *
trstJ qFdt +r fi+r+tur enE-d Hr

arrfsrc-('ffiIr$, aFi{ i fusErt +t t-+ g+a fttrfr Ern ara ffi t r5+-r7q.t

1t1:r t s.t) erq +-r} fI rar6 drl +a afr wrqst Eqr rrqr fu Iit-{dr EB d
dri t Ti a6-d\$ frt +t f,dr€r+-f, er5a 6r+t (Sus(,w'1, dTsr5d
ftgcrqtgt (rs naeffi-d frdq (furrcrR(r€), gru-+r dEqfir t4 (('s.('f$),
qT{l5d M dr{rrs (ql$-ff 2), qrr5T crd ar{rr€ (ffq-fl 3it{ {€-dr +
f+s-cu rp-n fi siq +-r dr str't
sfir+-a wrga 6r+t 1nwvwl *- {iiitr d-vg frffii 3itr ffii +} wrqst
Erfr 16\, aR'3itt {iFnd fir aqgrE-c (www.nrcp.in) q< :rqats ftl'rrc't

3r-?frcT +cqfFr€r ui p etrs wrrrif ar rfir:

. $r$(B{rur6, a-g ftlafr eqnr c-Ffn d?rf,qrr ritt r3m-+rr 6t TR-dt€a dq{f
qtmsi SdEd d-qn fu.('dre tt 20 TS t 19 Tf, 2021 ro fi rsfu + Et{ra
trd 3it{ 3iffi ,t Td 9 Tfr T{rffat Sdfud tqrr fu('rK, 3it{ fr-srfr +td +
crtsfr t fut + (r{TuH(':H a}i e1.t t qtrznt, {r$q gdft-d tqR u'.-i t
fr(' 3{dlr'f$ st eti ila t 3i-{ il+ 3rffi fr a-{€Tic
(www.imdagrimet.gov.in) T{ FdI 3ik 3izH d 3rc-dIs Giqr drf,r tr t qtrqet
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sitr esqff M qtsff 
Tdt-.dara +. snr arwf+o {ffi (ft{d Er{O drTfr 3ri6},

$r$€rrc{rg 6f dc{Tr{c (www.iari.res.in) q{ 3Tqilts 16\r rrql

fi mmfr cfirrr, fiE3ic-3{6(':il€{6, n$ tlcff dt t'+ ftRtq St-arfe srcl

crF +-fr FrTF-d l+-qr erqr tt {s srm-.* 6r s-qtq *r *. qefi ffit fr q-sd

er+q :fu qsr-Rqfr Sr ffi g 6\' ffi-qr ar {6r tl ry g+ar +}

ffitahttp://creams.iari.res.in qt ffia w t r-r+aa B-qr erqr d H{i +
trrq ili + fr('€?fi trrurta 6i 5cnrdtr tl
E-drfud {tsn 3ik iwrac f rar6 zozt Hrd + fr('3r-fld-fr {rs-dR t"T
dfuff T4 naraff Retfr *. snr rc+aa T-dt.aarfl 

qftunff, dfufr Hrdfu{,

$Af-d 3f{ !-d('ftTR+\'s aq (rE-fta;arf, (!-da-fu{rg('€-fi 2) q{ Tqqra crqrd

+ Trflfu{ aqT SdfuT, vrnf,ftrrfr at<} 6t aH ercl

3ra rfiacot q.rt - +are

. qQJ kflrfr TiFIEII arrftT: :nifrmgr$, {.'E?t;rrrt; ftqlr4, stcrf, sik t'agrSr-

s{sa, F€R I qr zozt + 4trrd stfus-1g + fr(' 22763 ar+a aqat aur tz

3rfil, 2020 t rs ilfi'+iBs-19 + fr('558349 nwa aqdi 6T qtqTuT fuqrl

. sqfuir 6tfus-19 ffifd.hr IITot;I +'tt gv frB-a a+rgsv seqrai rsrr frrE
grtr tr+e (1q0, trrd qd-fitr E-{s (s {t), fua €rEq g{an E-{s (7 Ed)

qirr F{€ (21 {f,) 5I 3Ir*d;T fi;qt erqt
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F.No. 4(1112021 CDN (Tech.)
GOVERNMENT OF INDIA

MINISTRY OF AGRICULTURE
DEPARTMENT OF AGRICULTURAL RESEARCH & EDUCATION

KRISHI BHAVAN: NEW DELHI-I10001

Dated: rj lo+lOq9 
1

The undersigned is directed to circulate herewith a copy of the Monthly Summary of the
Department of Agricultural Research & Education for the month ol June, 2021.

imothi)
Assistant Director Ge eral (Coord.)

To

All Members of Council of Ministers.
Principal lnformation officer, Ministry of lnformation & Broadcasting, shastri Bhawan, N. Delhi.

Copy with Copy of the summary forwarded to:-

1. Secretary to the President of lndia, Rashtrapati Bhavan, New Delhi-110004

2. Secretary to the Vice-President of lndia, 6 Maulana Azad Road, New Delhi

3. Director, Cabinet Secretariat, Rashtrapati Bhavan, New Delhi-1 10004

4. Secretaries to Government of lndia, All Ministries/Departments

5. Chairman, Union Public Service Commission, Shahjahan Road, N. Delhi

6. Chairman, NlTl Aayog, NlTl Bhawan, N. Delhi

7. PSO to Secretary (DARE) & DG (|CAR)

8. Sr. PPS to Addl. Secretary (DARE) & Secretary (ICAR)

9. PPS to Addl. Secretary & FA (DARE/ICAR)

10. Director (DKMA) with request to upload the Monthly summary on the website i.e.
www.icar.orq.in and www.dare.gov.in
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DEPARTMENT OF AGRICULT URAL RESEARCH AND EDUCATION

MONTHLY SUMMARY . JUNE 2021

IMPORTANT RESEARCH ACHIEVEMENTS:

Varietal lmprovemenUPromotion :

. Pusa Soybean - 6 variety developed by ICAR-|AR|, New Delhi was notified for cultivation
in Delhi NCR region.

. Two paddy varieties Viz. CR Dhan-318 and CR Dhan-319 identified for release by the
Central Variety ldentification Committee (VlC) for Bihar, West Bengal, Uttarakhand and
Haryana, and Odisha and Bihar respectively.

. Three maize entries vlz., FQH 148, FQH 140 and FQH 165 developed by ICAR-VPKAS,
Almora have been identified for the release during Sw-Khaflf workshop.

Agricultural Biotechnology:

. At ICAR-NBPGR, New Delhi, whole genome re-sequencing of 96 lentil genotypes on
allumina-Seq platform has facilitated identification of 1.27 lakh high quality SNPs.

o An Amaranth Genomic Resource Database comprising of SSR, SNp, miRNAs,
Transcription factors, transporters and Genes has been developed and uploaded on
NBPGR website (htto:// www.nboqr.ernet.in:8080 /Amaranth GRD/).

o At ICAR-NIPB, New Delhi, screening of Erassica germplasm lot Sclerotinia stem rot
disease resulted in the identification of the tolerant line RH1222-28 of B. juncea, resistant
lines Bnapl 14 ol B. napus and Bcarl 15 of B. carinata which were used in breeding as
donor parents to transfer the resistance trait into the elite susceptible cultivars of lndian
mustard.

. The mean percentage of CpG methylation in PBMCS was 61.1% in Sahiwal and 60.6% in
Holstein cows in a genome wide methylation pattern analysis in Sahiwal and Holstein
Frisian cows for assessing heat stress adaptation in these breeds. The CpG methylation
revealed two different clustering, indicating the distinctness of both the groups.

. Cloning and characterization of a novel phenylalanine ammonia lyase gene involved in
curcumin biosynthesis in turmeric was completed.

Conservation and Management of Genetic Resources:

o One thousand eight hundred and thirty seven (1837) accessions were added to the
National Genebank bringing the Genebank holdings to a total of 4s26s1. Additionalty,
regenerated material (1 1 accessions) was added for long{erm conservalion.

o The current holding status oI ln vitro Genebank is 1927 accessions and that of cryo bank
is 14177 accessions at NBPGR, New Delhi.

. Current status of National Genomic Resource Repository at ICAR-NBPGR, New Delhi is
9044 samples which belongs to 46 species.

. At ICAR- NBPGR, New Dethi, a totat of 3986 accessions of imported exotic germplasm
were processed for quarantine clearance and 3984 were released to the indenters. A total
of 102 accessions of exotic germplasm of phaseo/us vulgaris ate being grown for
inspection in post-entry quarantine greenhouse.



Five hundred and twenty (520) accessions of various crop species - cereals (48), grain

legumes (472), oilseeds were introduced from two countries. Major indenter was ICAR-

NBPGR, New Delhi. Promising accessions include wild species of chickpea from Australia
(1078462-1078842).

Fifty three (53) herbarium specimens were added to the National Herbarium of Cultivated

Plants bringing the holdings to a total of 24,674 herbarium specimens.

One perennial Bhendi accession, two accessions of Passion fruit (Yellow and red peel

types) and one accession each of Bread fruit, Bread Nut and Arlocarp us chama werc
collected from different parts of South Andaman and conserved in field gene bank.

Total 109 bacterial cultures were preserved. These include 54 cultures in General and

Seed Preservation repository; 55 AMR cultures of lndian Network of Fisheries and Animal

Antimicrobial Resistance (INFAAR) repository by ICAR-NRC Equines, Hisar.

Management of Natural Resources:

. Developed sub surface drainage (SSD) design systems (60m drain spacing with

controlled SSD) for addressing soil salinity and water shortage in tail-end areas of the

Tunga Bhadra Project (TBP) command of Karnataka.

. Developed organic farming package for basmati rice (RYT-3649) - wheat (Unnat PBW

550) with net return of Rs 1.38 lakhs with B:C ratio of 2.60 for Ludhiana, Punjab under

organic crop production system.
. At Dapoli, in the lateritic soils of Konkan region, drip fertigation at100% ETc in sweet

potato - sweet corn cropping sequence resulted in '15.6% higher yield' 57.5% irrigation

water saving, and 19.8% higher net return compared to the conventional practice of

applying funow irrigation.

r ICAR-IARI, New Delhi developed a raised bed crop stand ensured higher water use

efficiency both in maize and wheat (around 10.5-12.0 kg grain/ha mm), closely followed

by zero tillage (1 1 .0-1 1 .5 kg grain/ha mm). Total water saving of around 155-165 and 1 75-

185 ha mm in wheat and maize could bring proportionately more areas under cultivation.

Livestock, Poultry & Fish Health:

. FMD Sero-monitoring under National Animal Disease Control Programme (NADCP): A

total of 1286 serum samples collected under NADCP from different stales were tested
using SPC-ELISA for measuring anti-FMDV structural antibody Besides, additional 179

serum samples from breeding bull stations were also tested.
. FMD Serosurveillance: 1637 bovine samples from Uttarakhand and Kerala were tested

by DIVA ELISA to assess NSP prevalence.
. Serotype ldentification: 27 clinical materials collected from suspected FMD outbreaks

from karnataka (2 outbreaks), Kerala (2 outbreaks), Manipur (1 outbreak) and WB (4
outbreaks) tested using sandwich ELISA and multiplex PCR were detected with

Serotypes O in all outbreaks.
. Kit supply: DIVA kit for testing of 4500 serum samples and sandwich ELISA kit for testing

100 samples were supplied to state FMD centre, Punjab to carry out sero-surveillance
under NADCP and clinical diagnosis.

. A total 1705 samples from 9 States (Chandigarh, Chhattisgarh, Gujarat, Himachal

Pradesh, Haryana, J&K, MP, Punjab and Rajasthan) were tesled for Avian influenza by
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ICAR-NIHSAD. TwentyJive poultry serum samples from Gujarat and Jammu & Kashmir
were tested positive for antibodies against Hg subtype avian influenza virus.

Out of 10 lion samples received lrom Arignar Zoological Park, Chennai, 8 animals tested
positive by real-time RT-PCR for COV|D19. The whole genome of SARS CoV-2 of four
positive lions was sequenced. Analysis revealed that the sequence belongs to Pangolin
lineage 8.1.617.2 and is the Delta variant.

Thirteen cattle samples from Andhra Pradesh State tested by ICAR-NIHSAD for Lumpy
Skin Disease Virus (LSDV) and all found negative for LSDV.

The CADMD analyzed a total of 1650 clinical samples for disease diagnosis. Moreover,
2497 samples from bulls & cows were tested for Sexually Transmissible Diseases (STD)
like TB, Campylobacter, Brucellosis, Jonne's Disease and Trichomoniasis. All the 1512
poultry samples tested for bird flu were found negative for Highly Pathogenic Avian
lnfluenza (HPAI) virus. Out of 174 Wildlife samples tested for COVID-19, 3 tested positive
(2 Tigers from Etawah and 1 Lion from Jaipur).

Total 263 equine samples from six states namely Uttar Pradesh, Uttarakhand, punjab,
Maharashtra, Gujarat and Jammu were tested for glanders. Out of which, 4 equines found
positive were one each from Uttar Pradesh, Uttarakhand, Maharashtra, and Gujarat.
The disease outbreaks data reported frcm 220 districts and 127 villages in the country
have been updated in the NADRES database.

Livestock disease outbreaks for the month of July 2e21 for 13 economically important
livestock diseases were forecasted. The number of diseases in which outbreaks were
predicted include, Anthrax-31, Babesiosis-37, Black quarter-46, Bluetongue--0,
Enlerotoxaemia-21 , Fasciolosis-58, Foot and mouth disease-59, Haemorrhagic
septicaemia-s2, Peste des petits ruminants-46, Sheep & Goat pox-26, Swine fever-4o,
Theileriosis-42 and Trypanosomiasis-51.
Feeding Moringa leaves improved body weight gain (28.3% higher) and reduced age at
puberty C 62 days) and improved conception in ewes.
Developed an indigenous vaccine NodavacR for viral nervous necrosis (VNN) in fish. VNN,
an acute viral disease affects marine, brackish water and freshwater fishes and causes
up to 100% mortality in larval and juvenile fishes. This vaccine is a recombinant protein
vaccine against betanoda virus causing VNN. lt is effective for immunization of fingerlings
and brood stock to prevent ve(ical transmission of the virus.
Detected the whole taxonomic composition of microbial communities in gut contents of
Oreochromis niloticus. This will be helpful to understand favourable host-microbe
interaction for guided nutritional intervention and disease resistance.
Ranched 953 adult Hilsa in upstream and downstream of Farakka Barrage (of which 45
were tagged) for migration study.

Produced seeds of lishes viz., lndian major carps- 35 lakh, ornamental fishes- 2.S lakh,
minor carps- 38 lakh, murrels- 45000, Anabas- 20000 and endangered endemic
H yp selob arb u s pulchel/us- 6000.

3



lntegrated Pest Management:

o The two Tichoderma isolates namely, Tr-28 and Tr-202 were assessed against Fusadum

oxysporum 1. sp. lentls through dual culture technique. Both the isolates showed inhibition

against the pathogen.
o The most efficient pollinator in buckwheat wa s Apis cerena indica with highest density of

32 bees per m2 area, followed by Apis mellifera and syrphids with density of 23 and 18

insects per m2 respectivelY.
. ICAR-NBAIR, Bengaluru described two new species of parasitic wasps under the family

Platygastridae from the lndia with brachypterous females, ldris benaka sp. nov. and /drls

samuell sp. nov., which are assigned to a new species group, the benaka{roup. These

tlvo species are morphologically similar to a number of undescribed /drls from Australia.

. At ICAR-NIBSM, Raipur, combined release of octadecane 500 ppm and T- japonicum

wasps (50,000 wasps/ha x four releases) recorded the lower white ear damage by yellow

stem borer (YSB) (0.31%). The damage was 0.87% in control.

. Monitonng of pests in Citrus orchards indicated the pest status of Psylla at Hisar, Haryana.

Advisory of neem oil and use of one systemic insecticide spray was recommended by

ICAR-NRCIPM, New Delhi.

lnternational Cooperation/recognition
. Collaborative Work Plan for the years 2021-2025 signed between ICAR and lnternational

Centre for Research in Agro-forestry-ICRAF (World Agro-Forestry), Nairobi, Kenya in

accordance with the Article lll of the MoA signed between lcAR and lcRJqF in '1985 on

scientific and technical cooperation to promote research, its application, transfer of

innovative technologies and capacity development in agro forestry.

Farm lmplements, Machinery and Post'harvest Technologies Developed:

. Developed self-propelled weeder for onion.

. Developed sitetrencher-cum-FYMapplicator.

. Developed CRIJAF lmproved fibre extractor for flax, operated by electric motor with the

material capacity of about 75-80 kg retted and dried flax straw per hour with extraction

efficiency of more than 90%. The machine reduces labour requirement lo 12-14 man-

days/ha.
. Developed small scale sanitization system for agricultural commodities using UltravioleU

Ozonation technique.
. Developed a bicycle operated pump for lifting irrigation water.

. Developed ozonation treatment system

. Developed thermal energy storage based indirect solar dryer.

. Developed telematics System for real-ttme monitoring of the tractor-implement
performance for contract farming.

. Oxygen Concentrator DeveloPed.

. Developed Rapid testing (Lateral flow immunoassay, LFIA) for detection of aflatoxin B1 in

agricultural Produce.
o The process for preparing probiotic juice from pomegranate standardized by using

probiotic microorganisms Lactobacillus casel and Lactobacillus acidophilus'

. Developed a strip based method to detect formalin in milk at a level of 0 05%'
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Technology Promotion and Gommercialization:

o ICAR-NRC on Meat signed MoU with Karnataka Housing Board, Government of
Karnataka for providing Consultancy for establishment of slaughterhouse for sheep at
Chilanahalli, Tumkur district, Karnataka.

Statistical methodologies/ analytical tools developed :

. Developed a transcriptome database of seasonality associated genes of Carp fish, Rohu
(Labeo rohita Ham) - "LrSATDb". This genomic resource contains candidate genes and
regulating pathways along with putative SSR and SNp markers and is freely accessible
for non-commercial use at http://webtom.cabgrid.res. in/lrsatdb/. This resource has
potential application for optimizing reproductive efficiency and fish productivity.

o Developed Water Buffalo (Bubalus bubars) Mastitis Database (WBMSTDb) which is an
open source and user-friendly web resource of targeted gene panels. This can be used in
future mastitis association studies (http://webtom.cabgrld.res.in/wbmstdb/). This will help
to mine variants of targeted gene panels in buffalo for mastitis resistance breeding
program in lndia and other countries to improve productivity and the reproductive
efficiency of water buffaloes.

. ICAR-IASRI developed an R Package 'grapesAgril 1 .0.0: as Collection of Shiny Apps for
simple Agricultural Research Data Analysis. (httpsj/cran.r-
proiect.orq/web/packaqeS/qrapesAqri 1 /index. html.

Farmers/Public Outreach:

Frontline demonstrations on oilseed and pulses were taken up all over the country
covering an area of 4029.48 ha and involving 11844 farmers.
Organized 154 field-days with the participation of 3668 farmers and 198 Kisan
Goshties/Melas with the participation of 8024 farmers.
A total '1834 training courses for 546'18 farmers, 296 trainings for 3215 rural youths and
190 trainings for 6819 extension functionaries and in-service personnel were organized in
the frontline areas of technology development.
KVK scientists unde(ook 15070 visits to the farmers' fields for diagnosing various
problems and to sensitize them on location specific recommendations during the month.
ln Mera Gaon Mera Gaurav program, 196 scientists visited 236 villages and organized
225 demonstrations benefitting 8435 farmers. A total of 9g46.50 quintals of seed and
12.06 lakh planting materials were also distributed to 10332 and 27910 farmers
respectively.

|CAR-DPR supplied a total of 83754 numbers of improved chicken germplasm and 4014
improved duck germplasm during this month to the farmers and various stake holders
across the country.
The major precautionary measures during the month of July are to protect the birds from
rain water and vaccinate birds against New casfle disease and other diseases issued by
ICAR.DPR.
|CAR-NRC on Pig advised farmers to procure pigs/pigrets from known sources having
disease free status. lt is also advised to screen the pigs against the important diseasei
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 heid.



. 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 lARl, New Delhi every Tuesday and Friday.

During May 20 - June 19, 2021 , a total of I 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.imdaorimet.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).

. A unique satellite data reception centre has been established in the Division of Agricultural

Physics, ICAR-|AR|, 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 httpJ/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-202'l in the website.

Other important activities:

. Animal Science lnstitutes v2. lVRl, lzatnagar, NISHAD, Bhopal and NRC on Equines,

Hisar screened 22763 human samples for covlD 19 during June, 2021and 558349

human samples till now (from 12 April, 2020 onwards).

. World milk day (1"t June), World Environment Day (5th June), World Food Safety Day

(June 7th), and lnternational Yoga Day (21"rJune) were celebrated by various ICAR

institutes following appropriate COVID-1 I protocols.
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