
Tfr r{sua a?i fufir fldtIrrr
qlft6- sn - arg, 2021

ct-dTt 3r${qrd sq Fuqi ;

Hf or grrr / el-drE{ :

. ttrysc-sTfurr@sT{,.FGrr qdrr ffid crE n( fi B*d dfr t ft('
sftqfa 8t a6: oft-qrun t frq +ei"et'E 221 €dEEq 221), 3dr ceer

+ frv (re\rsq(r&(rs- scE 15 ((r(r3l€- r"@ t5), raftis h fr(, qfi 2944,

{ff 2938 (rd qfi 2903t

. ery:rv-rr$r':mrr$, + ft("fr rara ffia qraa ff ciq ffi, Jr$( T€T
Ersfifr 1885, S{Tr dRrFfr 1886, TSr ErsF& 1847, q€r drsF& 1985 qd Tsr
qrsf& 1979 *1 s6 ori + fr\, 3il6r qf{a ff atl

. s+-r qmr 6r r'+ fu-s Tsr ifr 4'i* {i6{ 1 d& + fr('qrt 6r ?61

. arr+:rq-gn$q3rR3l6, a't ftFfr r,<nr ffia rmr * d-a e6{, r'O=eaqu+r,
(fr\.E 1 a.i (rfrr's('q 4-1 +t aft 6{A il frT 316r r5-ura ff rr$ 

r

. 
=sR fi s{r6 B-d arqa:, trs*(rE 1888, qsfrfi 2504, (r€fr('E 1905 (S-c

df4, ('sQ-fi 2584, (rrTq-& 2593, (r€fr(.q 1798, (.sfifr 2402 a?i (.sffi 2600
+t arfr a''[i + fr(, rfr6r q6ua fi egt

. aryrv-sr$rr$aarn, t-firdE <{Rr ffid Et} 6E-dt fr fia furrrl arra:,
(rs(r4fi 1 137 (sq\d 591), (rd(rfffr 528 (st(rs(rff t 8) !d Ai\'fifi 551 (*(r+.
3) 6i drfr s.ri + fr\. y+Ar qCqri fi a6 tr

7fr *c-@fr€r :

. rrg:m-rr$v:rcn$, a$ f{d ii, qr+n * sqsq nrt * ffir+, ffi.{ +
sfr t'E afoa arrt+ro frtfnqr E qain€m +iffiifr r'E ffiARrs qr
3{renfud, €Eft-d uarr$rr<ae Tdi-.{Era afrd ffia fa(, aR,t

. 3rE3{c-q#lq-ftrR, ag Fdff d, +?rofr, dfi;<,n-sr q-flfuI a?i {rrfr t 225
qsqsgrr ffi ff *is-c-fifr r'q Fiq iifi 3tdrurdT{dr rqm Erfi zic
r+a fr q-qrs (50) (rssESrIt foFrfi Fffift-d 16'(, 4qt
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$na3{c-\'ilr€qr$, r5 ft,"fr * r'+ arc-i{url)Tq, srfu+. 3rrcrr('fr Trd 3rrr.f,('

ErSf*+ v}&d +'€rer q{drfr iq fi qi} frmft-d ffiq ata, * ilfrnra fr & fifr
d t, or :nF+o :itr aeprrs{t hl sur fr.qr sI 16r tl
erry:rv-JTrfur$, rrfr e -an-{s azgfi- + Esuf fI rciG'rr ('d fr-FqYF4

3{irerr3ri * frttco w t vBz++-a dldt 4I T6-qra aqr gE=qFa d fraAsq

+r arf Xn l++r f I

qrr+ srldiifirm'3fltrR +'{rer qd.dT q-d€T fr 3r.qfu6 cmfudr de tt qddr

q-rrur + frv vffifuar gitr dqIqfi 3{ra?ift}6 3ntrr + ftq erry3{c-a-de{-ftrr,

rS ftlaff * srq t'+ d.6 sqzif$6 Ei+' r.ffSre z+ 1r'r$ffirm 'ifr.ti.
|NGR21075) 6r tifrfi{ur ftqr arql Ft

ary:rv-:n$rr$utrsnt, 6r$-6c e 6A t u+ s@ fuarqar'ffia :rdB-qt

arls ff {dftq r'E :rB-aaura +r +r4 5r E;qi tt
, d-rril€ A 5.2-5.3 Mbps €ris aqr 42.5"/" I *+fr :nr

o-.n-O sFd c.frt"=€ FltudCt fi A-d 3qb frxm + sTri ffi{ 3r{.m.ai

t'a Frrc reafui 61 616 W l+-qr tl FT ffi, NBAII PLHb'105,

NBA HipL1O.l (ra NBAII H75HRPL1O5 6I qffif'5 3r"trfq WaT
('d$-ftrg srcrns d scr 6r ar€ t stt 54 frfrrr:

AZABOOOOOOOO, JHTOOOOOOOO ('d JXUROOOOOOOO !-r$Rrd tsd rqra 6t
,r€ r

. aErrc-('il{rfu{G3rR, i zz qr$frfi seq+ai, ffi qmr t r*6E uo trsq
fri + frq FddR ffi&('fr qfod fur' zr( t, 6r sqqt+ at a6 +dr +{&('il
G?aqur fu'qlt f4fi-d frsq t'E +-++ rH t +ir+r +-a 52 *er ffi&(ril 6r
qcqrd *r ?rf t

. ilil{n-+ ffiq fr 3IAt qF-{ffi'tfr Svdr{s 6r drq + frq AniA[/Ppred

;rr*r+. r'6 1ffa :nq{dr 3ilinfod effi+t afsa ffid fuqr ?rqr tl {s
ffiw m 3qqt4 6{ War daer awo ('6 \rfrft-c + ffirr d {iHrfud

q5affitfi SET$B/*&di $r'$ Ar rcqrn 4r ?B 3iit cfrfffu ffi, fut
{-"rw + #tr * srcrrRuncEfi ci&fi +'sc fr Effid B-qr qraT ,lT, + 614 ffr

raPffi:fr 8r er$t
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. f*Fq wd, F€ srf (,ii [€ qrgRt t frdft-d qrrffitfr t M f
Fcqq:r.qfu+ orr+ qB-{dr Esri-} Eri 10 frfra ffi siffi *'qrq r'+
s-fr Effi frqR fuqr ?rqrl

$qtift-*, ri{nrat +,r Fhrur qd cdra :

. rtsfi'q fi+'in d r'+ d t&s (135) (r€$ern *} 4q ffi fra f+ fr 5a
{i@r 4,s2,651 d ]r+t gsh rftfu+;d, ffi T{elqr +' fr(' 25 {i d}s,).

rRrl

. ar$ffigr, a-$ frFff + e-}d-d ++. afi rrd *fi fr 6ift'4 €r ilfqrf, Rrft
frFpr:. 1927 t'+ftra !?i 14,205 lrfi?ra tl

. srE3{c-(rfrfrq-ftrR, ilt ftlc.fr fr srr{Xr-3r{8fr +, frq 3{rqrft-d frerrfr
sarreqt + +- 3383 r'dlra 6r arE fiI ,rg Sr r4 aizr+dgt sit drt f+.qr

4'III
. Efta q-sil rdrffi-3rdrfri (5350), F-ilrdt (131), ffiTr dTqF (203), 6-(ai

(203), €fut (221), s-f,i (26), 6{d s'sdt (8) (rd'qRr Fsdt (153) + 6256

\'*lr;T 17 atfr t r7IR'aRrt 3nsnErfl arBFrt * {(rrAr', gsrr g affi.r fr
+;q e-srfr (Eqr qrfl?dPq, q{dcr$ 6r r-*-ga araa-"+, ffi gtfu+.:rq
6f-dr t * rrqfir&at + qre fifr i. ffitrYa Hr fr Tqfu orm t, G-+rfi
qRqnfissq \16 3rft-6 Rrt Tfr€cfr ta lrcra (fS 1079210-2121 rrm t,
mF-a tr

. {rEoq Tq crdq 6dft{q t 62 6'{ft{n d{A frg aR', ffi 6dfu{q fr d{dl
6t ga eer 24,738 d 4*l

. +{f, + +teilfr ffi fr 3{r{a6q t ('fiff,d rji{rfr (4 + 3fl:{rS a-i arfr +;Ir
Iara-S ('sftd 6r ,r5 tr uf& {drl-S + qwd d T6 {i"r6, ('fi rr+sr cfI+d
Gftlz) Fl

. erEi3rc - (rfr3rrurrcns, 6eiF 6ERr ffia, or+a + crE 3|{b oa+reqi arra.
(rS42997 (3nf$os761s2), srffianr (3nf$330611), gffianr
(3r6fr330470) (drlfr (3nf$3o t 206) (rd' (B{l{S1 OO75 (ffifi q.r{4) (3{r*fr
05972371 6r erE3rc-(ril&frS3rR fr qfifi{sr onqr rrqr tt

. srlnRr qft{Ersr d d-{d (54) d-drur €Eetr 6r trfi-qftreTur f+qr arqr; rernE
qfu6r tti elgF+ara Faraft- -+ora+, angr; i;#o eragar rqhrerilr, *a6 qd'



rca-{-T+ lr{€trifr ck€R, {.Ercrfr, Rril4 +t atqsv-rrfi+ *u ,*iqrd +;fr
?fdRI 15 daq +iqtf 3i[r6lttT 6TRr ?rql

. grfrar ffii ts fratqt aq +ffiTdr ffiar qE$r drfrfr %d-frff"7
qrT fuqI erqr 3it{ %d-+-d 61 rts'fi+ ffitFr6r €EaT atm fr ssr f+-qr Trqrt

ryft+. dtnrit ET cdtm

. grrtis + fff q-ort qtT 6 +H 6r ura <qrr cfirf{d ffi * T+dr€ + fr('
enqfrr + 66 Efr * Era to.zo Rti-dGet{r qr+f, +'qtrqt tsrsR 1srrffi)
6r cundf{qtr racr*ftn *'srq r'+' fi-arrorn-a-a-*rnO-7fr-arF-ff ail-*a

B+,fud l+-qr rrqrt

. dfu+ rfcrftT cun-fr + ffid 2.21 * arar:arrra r"avra +'€rel 5. 1.05 artl/

F+}+{ fiI fiE-a $rq 5 
"p1, 

ftffi-r t fr('Fffir-(frifi tr"+-a ss1-1q 1ww1
(3{rSS-1094331 vune t fr('5;ad ffii fi snr dfu+. dfr +l ++-s lffid
faqr rrqrt

. q-Gwft ((rrr(rs) f srrw f+w drfrira 716) fi $-€fr d o.a fffi q{ Ec

ffi atn rfc+. 61 80% riF"dd 3rqr6 (20:40:20 (rdfi+/Aglw) *- snr ffi-
36qur CFft:narf,) + qfruna-esq dfr fi fdfr fi qa-ar fr 88.6%

5ar61 f4raT{, 72.8o/o ad "[tkT, 20% #{+- sI rO-a 5ft
. qq-q+S +f-dfrqf rqlrF-d ili + qrE qrftRffi-fi Ei*mf{Jr rnfa lo-aq{+-t-9

:s6.-r) d'artr{fr fir Flt 6r q-4r4R il arnm 7.1Yo 6t Tdfu cIg Er$l

. gffi+!ffi+t-m++H cun-fr + df+fi +-qt t qa:q+-ur 6r :r"{frrid-d aardr 6t
gzs Grilarq il{f,a, 89.3 ffiryr;r qHtrg d?Ir 49.2 ffi+rq ctdRr cfr Eq

q1 s6fra f+qr arqr q1, ;fi sffi++H+iat fr q-ra cunfr fi 1.25 ts+}+t

fi a-ma Hiq +.T, 0.5 @r fi qHrr€ qi4 +,I dulr 0.2 H+t fi frenr

Hizr +.) ltr +-ci fr fr(r rqtcd tt
.ra3r;-a, @, rtlffir riqrfir qd ErFq

. a{rrfrq Tfr sr"drtlrfr qftq-4- {rrr€rq cE-tcur tti ert{ i*'qr F+an +i+qra

((rffn€Ta-dfr), it rils i 6trd tnn al-rr6'rrfr frtffiG-o 3lET{-6 s{r6r fitr+,ft-a

G;qr t, d 3lidt + fretfr rtrSd t 2ovo aq. 61 +-fr +.ri d c?Trfr tt sz-d
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r.cr+r rnqt + 3Tr6R f ofua einr t ag 
"v-r+ 

gren i (tr ,t Tsr, t'r&fr 3it{

ga ds raq Sr qrdr * o.s-o.s Forfqi 6r aafu €rr
Hr6 3rrr€iT, 2021 * R('d-rr + utfuff 6I T&- ti ff w+-a;-q p16
derT firrd fr 6tfrs-19 + E-drfrft il ffi;r+- ftffifr+-al Bilrq fi tr?rF
d i{gr{e d'r_c+ra fu-qr erqrt

Hr6 3rrr€T, 2021 + fr('3nfi-fi EFc t E-6-dfot 13 csFET qden tr + rstq
ar qdr.+ara B-qr rrqrt

u"€r+ vg tJr G-{irur 6r{Ffr tqaqS$fr) + ffiJid gr 3lk *ie-q+r Er S-rt

ffi: (rs'(.ffdffr aiqrrrd a'ffi-S +t aTqi +'6.r <rqfq cg {f4 F"iTor
*.r4*-q *. 3tilrtd fdft-fr rrcqt tqurq, fiqFrn dqr FffErf, yisr) t wfra
fu(r 4(r fi{fr + gm 6847 aqai +r ('€ffi (,frsr 61 3q-qi4 +-{h qfteTur f4-qr
erqrt gs*'3{frf+-d, srfi t fr('rR, 2261 fi{ff aqat +.r sfr sfrarsr fuqr arqr
qTt

ffi 3it{ rr{c-e-ed (aYiffiO erfrtrfut qi dqrft-d s-fi + fr('frfi-a
{ret + gt:itt Tdc-6r {t4 ffit st 31240 fi{ff aTit, + ctarur t fr('A-dr
fuc, 8000 fr{H a{dt t- cfrerrr fi frr, q€qrfig frid d"r 100 nqdi 6r siq
q,.-{t + fr('ffiq ('ft-sr fu-c fiI3rFfffi fr er$ efrt

3rd4EFrr{ sitr Swra t g,oT roo fi{JT a-{dt giRtui + 72, ffl4qt h 28) fr
MFr{r Aqc ERIEc ('tr dfifin ff +{t dqrk (t$-fefu) +.fr(' 28

trrd-'r+-:Easf +tH 6 q-a-a +l s-+a +-{+ t'q(r& $ >1:1oo l+a-+a 1s5-,.Xerdy
qt cftsTur fu-qr erqr ffit t 17 a-leh fi{q ;r{fr I 23,61o/, ff yfrerd

rrrnrca?sirT (cGEBO h onr frft-fr Mtrqn tnqr$ + E-t.-drr qfFfuq
qft-nr tfiRrezfuO Eefr$r

d verra wff S g;a 188 fi{IT aq-dt Ar aia fr +t eftr ssfr a$ $n-eqr&
3if{ a'frsr rqnr r'& {SFi{r a-A df+fr + fr(r il*r<l?Ffi (inft-fl crq Trrrt

ffi3rr('$ i {t4 + F-drd + fru gle tot+ ffi*-a rqai mr fuAqq frrqrt
sRr fr, sist 3itt ,nd'* 85 a{dt +r trfr, d;rqrtde4tfuifrq, {ffiR€,
BF€ l)-4 aen gr5+Hffi€ ilt +d ,iqrufl-q n-xil (('Ferfl t fr('qfiErur
f+qr arqr efl {6 trq * fre ctqnur f4'('rR's:fi 1366 aqd +t lzo rlrra-a+
cat 5wge9T ((rqfr(Bn$; trsq + fr(';rmrrff+ 1fnE4 qrqrurqrl
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. Bff{rrr6, TJRrd, fdffrq-d silr, aq st{ sefr{, aLq rasr, r$ ftffi aur

Tsrs €trf, 7 {cqt t g;a ooz aqd +.r c6ft $cg!-.f,r h ft('cfraTur l+-qr rrqrt

6-iftfl"T6 aqT {ilrd t c@ d{d fr (rqg(rfl2 cqfr ffgt:dr ldvrul;* *r,
. affaag fr ffi trEqq< t d?rfr ara-{tt + 23 a{di +l +}Bs-tg +'fr('

qtqrur frqr rrqll r'm.rtfi sk +tl{s-19 + fr('cGE{ qrqr rrqTl

. At ttGsi arra: ofuqrun, Bfrrq-dT c-eer, rtr{ u-*r, r5nrs-E, 1aua, atu v-*r

aen sfrwro t snEt + gii{ 1382 rrat an rM * fr('trfraTur fu-qr rrqrt

fia sne, 2 Etqrun fr dqr 1 nt,q sisr d rM + fr('ciFfts crcr alql

o fir{frq TR $g€tlrd cfts-{-ffiq #dr ilf,-frd qra-a deratfr$r€r'cR'), tJq5
f vrr-cfr*+ qm fadsfdfr=sl ffi srq g{rcl f eld6{ 5e arfr Ererar +r&fr

or( +-o arar t, sT qn& ER gtreT s.ffua c-sd-fr fr-qr zrqrt

o eTGr q6;A P+mWzsl fr +-q €Td-dr aen qte} ,rdp Affitra t
a-fdr€ ri-drrf, $tra aqr rdfu+. s-frilf, r.tBd fr(r rrul

. irTdr rrer-& fir etqtrifi EFr 3rFfia?T 6-ti + fr(' {sd ffi+q q-Sfu_d d.rfrrt

s+-d-+.iffid l+-qr Erqrt

. a{rrfrq vgu +r{ t il4:r4 750 (rqr.f, free *l frar+ +irarw fuqr rrqrl

flrrtrs, cR-{ff dzn-a, ee.-q r*r, aft-a-ag 6n ilra A gfa-<r a?€q Fqnd dt

1uEaqot {st t trqrfi ftGd R"-c +.r c-*a;ntt'sa-a-errar t ctsrur f6('

or G tr ffi *. €eYfi fr d-A g€ 3{tr4tr1a. fdFdirdr t f6-f,t guladr1ll. $-s
qaT +..ci it uoqai ffit

. E?Fq qrild mrfm-rT + 3itrJtd 1l-* +-rf,I delr ryril t c-qrs 6Jr{ 5ma 3]gffia
@;enfurey ERrq{r qrc, t s.q{ it ri?n d dl 4(rt {sh 3{frk+-d, hdat-ewa
(arSisFT) €r fiflr + qa-ard sf frFdrd +-ti + fr(' 5oo ++s. ryq (r)-{,

;n-cm rik rrra) +t fuEa-d g4) s-{t a-€r f EtEr uiqrt dt d tfrer Fila{Tr 6'r

efr crild l+-qr rrqr, ffit t 70 +I ifi-qrqrq, $TffiI tt-e fi ffirs t srq ta
fr-qr erqrt

*-ff6-d arsffi{ ciirrfr

. crq $ R-i{ trg-+rd 664l+tw fr ffis (0.05%), Effiq-c (0.03%)

fi fuf+l-d +t 6rrit + dtrqit 3ft{ qdi 6T fief,ul +-{i Er& meffi fi ft$+r
FrE{TE qTqT TFiTI
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. Er;rl d', qsr /ffi-c t-4 fr F-{irsr + fr('5-7 ftd + riarm w 0.025% fI
6 q ffia 3firEr 0.1% €r rr t ilFldfi 3rerdr 0.1olo ff ar t srffrhc
*-r qat qt ftrs-+rql

. (rzldtrffift-fi'qs+., qldlw aafrqr gft fiE (Frtrfd il4) 3it{ srq Er?zr{

ffri taffi ilO + Er€ wrrfr ft-au gurr
o ?#rfc{ fr a-6-tl-d a-++'t+ ,iitrd Ffr{fr ffid fu-qr erqrt gsfr gffi *. ts

ftd h ErE 1% 6I fi t frF+tsflt rarfr 1ffiuw-43-1),am fis 5qqr, 1Yo

fr ar t ffiR'tr-+g-t %s-t st fi-rrldr snfi-fr tt r"+-r St rs 61 0.04% fir
a< t g1MBs fi 30 Add a-o 5etar 3itr rs+ Er{ 10 frd-d + fr(r 1yo

6t at C ffiRs-43-1 it seiart lltzmfqur * 25 friat t m Ts 6-t-i S\' 25

ftd + srd{ril qt 10 elrq fir rr t ffi(,rn' -43-1 + so arqtctt} 6r ct t
afr'-+-rqt€ +.r +fe w s-q}4, q-srtlqur + 30 friat *- *E Eu ryri Sq o.a"/"

fr ar t +Yw 3ffi +-ftrF 6T (rfi Bffirqt gocor t'qrur t q-f, 3ni +
a{uT irfi 0.2.5olo fir a* g ffio +r t'+. Bf+rql csq qilgr 1d-c ear5cy

ftrgr$ fa rR 0.2.5olo €r ar t €r{ffid 8%+ Fiqt}q 64% +'r.+ B*orE
i gfu*-rrq q-ffdR (473.49 BricdGEL++) derr rr-qirrT arrrrT:dtrT 3t4qrir

(1:1.79) fr+rt
. firaffs Tfr sg€rrra qfrGq- erear u-aaa qenfr, +lqe-({ fr fEr dt et-ga q:n

*- fuq:n 51 q-+-5i ffr cB.-qr +t qr-r-aeff Fdr5-rs + srrr qrrfr+-a fu-qr
r.{ril T6 qun-& 6rc.s it qsn t grrqrrrra qr ;rtrr {si + Rq derT q3n 6I
fi*dl + 3IIqR q{ er-ar t q3n il c"itrd t ft(r, s-{s-frRfr *- ft.s+rd + qrt

,t ffrq d-i t fr('irqm tl
. 3TFffq TR gg€'trT;T cftqq- {rEefq ql{d %dgrra q+enf,, +-r+' fr

gFAffiqr fr qf€crid cmrfr drrr 3Tfr-ri*{flehd crqc'i (ffiqrd)
fr fdetfr+ 3{rd ++Ailqr id erc't T6 3{r,qwr c,fscrf,d cmq * 3{id ffifuqr
6I tE-fir qi €qs-c +,.-ri fi ft(' delr fi.*wffqq + edtrfi t, fr(' il&d
mrffifut *. E-$r{d * Rq 3nrrr ,a,q arar tt

3rdffiq r6qtrr/qrqdr

. Brs scs hil'fi +q Tfr+fd fr aqr Ff,++ t. F(r trqrt * srrsra-e-Erfr

+ g-r_31+.$rr < Tfr 3fu sqflff sH d €-6+4 + frq B-rs f+elsfr qrrffet
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tr+ zozt, frdi6 26 3lt{ 27 Tdr+, zozr +l sqar rrtrcr Errrr, n5 f{"df A
:rdB-a 6r arit

5ft rvcrw, erfraft sitr r$.ar @mt ar fuors

fugd qrfrd {are fgrdr, 67-rqr6 Eqrs sq 55i +r ziq, rrft F+ q'qTfi.qf

t frq iqryd r5ga fi 6 'fi frq Bdfr{ 3it{ aq 6{a} + ft(' 86"il{
ffid fu('rrqt 5st, 3rfrR-f,d, ('6 sdTftd r.fi-fd 6r€ffi drdr 6fr ifurr
fr€q den {6ft q:l-ffiq S-q ffiq 6t @fr-6t ffid €r rr$r +*qr:ttr
fr<t + €Fr aa €t'{ sfiffi-d f figa qr{ +,r {ai*-f, l6qr Trqn 5{+ 3rf,iqr,

?r5fr ct{i d sfr irftqr fi q-dr+R tE r+ tfir+ +ir+dr frmft-d ff ,r$'t gs

sr{dr t rratr d tF-6 Jqdrrr < drd-+iffi d-g raft t scqrea ii so+ar
ft-fr s6& tr r.+ sq rJBrr 3lt{ ffi-e altra (10 -dlEier 6I &rrdr t srpr)

sfr Effift-d 6t,rft rc arh-a, +-&frrr, q}e4, aB4, Fz, Fr$rT 3itt t+f;i4
dt sgl..R qftErfrd 6{ {rmfr tl
ta rta qr+a frr Tfr t *a-d hqfur tsg cB.qr €fifr qftFqffii +i goc.rq

{arqr 4qT, 3rffi $r arra ziq q-ra errg?TEtt+ tq + fraisr fi fiq
qfrqr ffifr ffia t+.qr arqr, aarff qr+a 6r cdfu+ elgrol ffiFFtr
ffid 6I ,8, srs fi ff firar sit{ cfr qF?-fifr X"n + €R +qr€ 3rEnft-d

qa; sc-fr+ +-ti +tq $-s ars h6frd fuqr rrql 3lt{ sff,4 orro * w d
dS ct&fr ln rrd 6r is+r 6[a 6\' 3ETR + ge 6t @fr-ff :itt
+ffim qrr+-*-sc fr +rfftEqrr* Sa$r or qr+6'rfiur l6-qr arqrl

qt{dFrfr gana 3itt slFrE+o-<ut:

"* {* q# aam Gfd 3IIi{a {iEqr 201911036120)" 3it{ "5q+4 +
fr(' tqR asm dr Atr Ged {iEqr 287s41)" €erefr @A-Sr or ar{ii-s

E{s{rT h6lt fi errfr J€fr (4fr 3rE-d gieR) 6t fuqr TlqI|

firp{c-S3rrc{Ffi'('s', trcnqr, +}rorar + crrr "qr Srt{" + Amur, le6r :itt
aqffi H frr'uaffiitus iBqr frfr}s + ar;+n t crE dtr fi s-dfu + fr('
ffi ffid Glg-M'il snr @fttr ar+S-s ow (a(rilr') ?nt

+lq-r<-qr A rrd + W:ik arar sr+efi hn eqq 
=rcrd 

t
arar itq + rflr{d 6t fuftff a{d Tg rflr{d +. fts frlfrs'vflfi'+r, a<r
fr Tirs', rrar ffi Jqfiol, E€ ffiq + frq 4ar fcc-+r frqrco sq-6'{Er



Sr @ftfr mr arftls a++sr$-+-tur + fr(' M' tft-itrrr q.rf$ r's
5crirr+a cr.fr., drfus a-6RrE-{ dt eEra fuqrt

. err+:rc-S3nffi-ufrar$ r+m ffid rsa tifs rrdr (rfi'd +-a-q mE+ qetra

ffitFr6r +.r arf$s a++srg-+wr + fr('fr Erdrfr F-rs€|-fr, slqx-fl,
afid;tr oI Eqr arqn

ffif, sifur$rq swfuqi/freequrrffo JT+TUT

. fs-sra uRtnft-qd-dTr €grrld 3iiit-qp*qur Str @ffir 5e 5crfr-u 6t
cun-dr, qilf,r aFtqur sitr @mr (3nffieD 3Trrnft-d ga*S-s +anna t B€-+.r
gifrq atq nsfrq cftttq it Firfiq Ert rrt TR *- g6-qfq *'fr('('m meril

3fia-drild Effi d-qr* s-{dr tr gs-+r ahq ;rfrairff 7fr ilqmtfut, am
3{TerR 3itr 6q+-aE freHt fi {fr +isqr ard p * etq fusrdt 6} E-dtrr,
qFfr mBqr, q-g-3nqrfr +.-iBzfu& rrEET +-GTr afr tt Eai+. 16 E-dr$, 2oz1 d
eaT3Tc + 93ii enqar E+s * sr+s{ ER Efi-d TR G-drrR-d t tu *g-
3{rqrfr 3itr e-g-urfr €dqur fi ierrfr r€ arr+srs-dr +] qa +d i. frv ge-+r

$+nH eg+d sc t S atd fr6 drff{, amdtq Tfr tti f+sm +-srur +ii
a?n .ft 3rRffi drurE, aTadq f*<:AA rik q+ar ffiffir +i*, a+rra sr+.n
qorrr l+-+r rr+rt erq:rv-am-ff+ 1fr qrEs-fi sr{qqa :dFend, TR fu+-dr
milrlr, srFrurq 3itr GB-d gB+r +Y{fura, S-ffifd-€r ui ga-ar ffitrr6r
d'Trd-q, &nGT u{fiR E-dRr f,g q5a +t qwTqry Fq t +rsifua i+qr drr'rnt
Tffrrd d anca t qR c5q n=qt ar+a. F+5n, ar-a u-hr, r5nr-( sik rrr
chr * Id +qBTt 6t rrs fu-qr rrqr tl

. arrysrv-rrrfi+ Tfr srEs-6r $T€rr;r :defla t eqi t*-s @
6------6- A- \ ----S-Itf.s.f$d Ifrqr 6 aI hftps://sithub.com/sam-uofl/csoseq d sqaetr Hl ?IO qYrrrl{Ir
q5*tt:ik:ntc-d('-3rfrm-ffur sFa:rffi'a 3dLq{fr t :;aq-d fi$ srcrsd
t fr('dd$d +r Fastsur 6T Ffi.rT tt qrf,+ltt fiS sra *. fr('sR ide-fr
fia q+a qqrrfrqi +$ A-t€, (,s'-Hi{, srfu+-irq mitrr+-ar $k ;ga-a-a

EF-dr ((rq3rr(rffrr{) 3it{ €+e d-+fi qehd FFdRrq) a-fififi, 5.q-3nqrfi
;fr$ srcr t 

=1++-a 
*a t q+a t fr('+rqifud fr rr$ Hr

o ftft6 riq qtg-dr t 3{rrrR w vEfr g+-a sift'm q-.dfrd 3{Tot Ed+. e3rR-
q-furffl EflTd 6I +.annt * Fdrur fi qdqfr stE3rc-sTr€('('{T3{ru{r$ 6-drtr

ffid fr rr€r :iftq irq}rr+ftrf efr, cil, qrFeq-6r :ik @A-+ u-++y



d ttre-c sfirqrfr f,cirdur fi.{ri + frs irt ffii * g+a tg ('sr'('s H
efr ffid ftqr rrqr 3lt{ qk6 *Fr).d ri sTil.tr 6trql 4qI I

f6{ra/qa{iqf ni+

. W erna d'ft-frnd 3it{ {cr6d c{ 4789.16 @{ Err 5ar a1t E :tzlvtra

c-artd $rdBd l+'(' ?rq ffii 12315 fu-{rai A soartrrar 6tt
. 66{ 3228 G;€rdi €r s6:{rft-dr + {FT 180 cetr fu{s 3jt{ 11233 ffii 6I

F6€{rftdr +'€Fr 264 ft;sra aifuqiifd gndG-d f+q ?rqt

. ffifr'6r fu6rs h 3r4EiFd H t 79557 ffit + fr('Ta 3170 cfrIaT"r

cr-6{fif,,1399 4rfrur q-d-4t t fro T-o 150 cftIepr fir+fifr 3it{ 7032 F.rFR

q(tffi dqT Q-drad 6rffi + frq 282 ctrIeT"r artrrq 3rrdBd ful'erqt
. fui Sr EB-d qrers{i 6r sqnna +-ri 3ilT FIrfr Ef,clve ffirii q{

vd arrrs+'6rA t frq qrr + d{rd 6ft E-drd i-d * ffi i ffii
*' tri d 23220 dt frq

. tT qid CT zn@ d$8 t d6d 206 darffii A 174 rndr + att fu(' a?n

ges rqsta 3rrdG-d ft'(. 7rs ffi 8518 fu-€rdt +t dDT IIrEI 63{T1 6fr 9560.30

ftird frs 3it{ 16.68 ars r}cur swFrqt afr r'ERr: 20158 3]t{ 45238 fr-€rai

6t ffid 6t ,rgl

. s1E3{c-aftrR e Hr6 +' dt{rd ilr aI{ +. G;{rd 3it{ ERa Fatnr+i +'r ra
49379 raa fus-fr dililqeq 3ik 9665 f,6ir q..ruI 6a-a6+ 6t :tt1ffi 6rt

. srBSr(3rR- \'fftr6f('fi, n$ ffi e r+rq +, fusrd'fr wa €t Fd + srdi

* ilt f arrrs'frdr tdT 6{i t' farr aftt$, gra g frur5a trra}a orai or

eurla fu{nl nrs fi :n*fr('ff + ir6d st{ +t il.dri +, fr(' t[6 a't{ fr E\ 3lt{

xriai 61 3{qfrrqr 4{nl
. snfs(3rR-Afr3rR 6dRT 3Fr€iT qre * dtrd adr ra t qfM 6t gtat rd

3itr ils *-sd trJr, smrf6F ffics :fu sra rt+i + fr5{r cmi 6f er6r

d+ri il frq vnu roffi rqrq f4(' Trqt

. snffi(B{R-rtsfiq t5+t r.+strr+ +-m i qft-d frqI fu a rp-t w ri+-r+-a
pre ar& sra ffi t fr qptlffi-cs cr-d +tl {6 efr €fud fu-qr ardr t
f+. a di-{dr sffl fr FA ,n6s +ti t q-ea rarft-+-a ErSd 6rfr{ $('s('F)'
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qlft-a ttr'qH sik nlulce'-a frgffi 1fr3rrcrrr.t), E{q6r atr 55T6r trr
((,F('nS), qiffid ffi ar+{s (ffrfr2), q6-d qET Er+rs gffr) 3it{ qfrdT
dt a6-d1lt t"it + frqr rpti affr aiu or+ dr

. JSr6d erfa 6r{{ (q(rs(rF) + +iritr d csr frffi 3fu t+'€lat + fr('
rregafi arfr SI 7Ig t 3it{ f$ FFIrfr fir ad-€T€z (www.nrco.in) w efr JT dtr

alErqr arqr tt

raftni @ffit qir rll-qYrr wi gfr atsr rrre*:

$r€\Brrcr€, n5 ftFff <snr rdfi ri?rd-dR 3t{ rrrcn +t Tfr-dvff sEtrfr

wrart gdfua fuR fr(' ard tr Ear+ zo qa t 19 Edrg 2021 il+, €r :rdfu
+ qtm @ 3it{ 3rffi S f" a Tft qrrqst gAEd tqR frq aR, 3t{ f6-€rf,
frta *-arrqq t flc;sd +l rq('q('q aii m't t qrlfiii, {r$q Safta dqR
fi{i h fr(' 3Trffi dr et$ srA H 3ik :;t 3{rffi Sr aE€r{c
(www.imdagrimet.gov.in) ER fr-d 3ik 3rffi d' 3lqdfs fuqr arar tt t qnqlt
3ilT atqrr M dgq Ectilqrd + gRr Er<fuo srq (t-{fr erET) drsff 3ri6t,
$rf(I3{rc{6 6r a{gE" (www.iari.res.in) q{ 3iqdti l+.q rrql

aqsv-r('armrr$, d$ frla+ Rrd +-dr{c srcr crfr *-a t qrq 3Tr6si 6T

c-+a alr t. s?fr ffi'f ws6 slpq'str qw-Rrfr fr Fznrfi i. 6q fuqr
qI r-6r t 3ik S{{ {fqf,r si +d+8f, htp://creams.iari.res.in qr ffia sc t
3r<{ilfr Bqr rrqr, sr Ffii + ffiq +i tg:r*tr p1

i{figz fr E-dr$ 2021 ar6 + frq wqrft-d ftRtf gt{ 3l- -fifrd {l-q-EI{ t?T
dfuff td ffi Rft t enr r -cqaa T+.drTd cftoTrq, drfuq Frf,fu{,

Tdf-d 3it{ r.frq-firflT5('s aa qE-fr+'?rd (('d('ftrr{gq€-dt 2) q{ TtiEarfi ceqrd
* ardfu{ avr $ifta, vrffisnfi #d'+t eti ar('r

ra eraqS rfrhfuqi:

. (-d(,Faifi €I erd {rft} 4t s +ar + snffi(BrR-$Bn+(E(, r-+nr re ffii
td fd-fifra sfiildrild ct-d,q-fifi qtqr{d (rq " *e t(' +r afr Ftfrtro ft'e,
errfiq qrffir, csr cr fr 3lt{ ffi rfr rqRr ft-dffi' 6 firr6, 2021 +f aJs{Rx{
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f+qr urqrt {€ wc or rEieq ter + silfrd crf,d frffiral fi fr('a-drd-dq trr6r

sa fra qrild EfddfrG;qi 6T rrdru-e-€R +''rar tt
. rrffrurm-$rlfisrrcT€, a-=ir drR, t'asr@, encrfr sik 3IeE q{

qasnr$, trsR fr sa6,zozt + Ekrd +)ft-g 19 +'fr(r 22763 rtilA-q a{aI
fir giq firt Eaie 12 3rfil, 2020 t 31-07-2021a+ +lF{s-19 + fr('frrfrdrq
a{dt *r s+fr +-a frar ssag+s tr

. n6$(Blq-ftrffi * 6tGTs':,rse €ffi€ +i-3mfad d'fi' ludr+-aa G-ar,

+rd) * q-5++ t +)fud + Erdt 8i{ d fr-"rdrfrr, s6 3t-cl: serdrq HrFFlrfir

aid fr ('n +a-r oF*s Frgq s-+.r$ dil {ir?rrqf,r #r iFs* ffI Ts ffi +.r

qFqrild ('sS t+. + edtrd t a-ca t-o qFar s{6 6-drr fuqr ar ro tt

d. ffi{a r6rqm)

{fu{ (}qt) qd rolfrearfi', tTF[3Tc

t2
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DEPARTMENT OF AGRICULT URAL RESEARCH AND EDUCATION
MONTHLY SUMMARY . JULY 2021

IMPORTANT RESEARCH ACHIEVEMENTS:

Varietal lmprovement/Promotion :

. Five wheat varieties developed by ICAR-IIWBR, Karnal were notified for cultivation:
DBWH 221 (DBW 221) fot Haryana, SHUATS- W 15 (AAt- W 15) for Uttar pradesh, Up
2944, UP 2938 and UP 2903lor LJttarakhand.

. Five varieties of rice viz., Pusa Basmati 1885, Pusa Basmati 1886, pusa Basmati .1847,

Pusa Basmati 1985 and Pusa Basmati 1979 developed by ICAR-IARI, New Delhi
identified for release.

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

. Three hybrids of maize APWH 't, APH '1 and ABSH4-'I developed by tCAR-lARl, New
Delhi identified for release.

. Eight varieties of Sorghum namely SPH 1888, SpV 2504, SpH 19OS (Fat Boy), SpV 2584,
SPV 2593, SPH 1798, SPV 2402 & SPV 2600 identified for retease.

. Three varieties oI Small Millets namety FMV 1137 (WN 591), LMV 528 (OLM t8) & KMV
55'l (GAK 3) developed by ICAR-Ill\4R, Hyderabad identified for release.

Agricultural Biotechnology:

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

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

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

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

. Diploid wild potato species clone MCD24 (Solanum microdontum) canies very high
resistance to late blight with wider genelic base. An elite genetic stock MCD24 (NBpGR
Reg. No. INGR2'1075)was registered with the ICAR-NBpcR, New Delhifor resistance to
late blight and wider genetic base.

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

. ICAR-NBAIR, Bengaluru performed whole genome sequences and draft assemblies of
three novel strains of Photohabdus luminescens of 5.2-5.3 Mbps in size, and with a G+C
content of 42.5% (each) The nucleotide sequence information for the three strains NBAII
PLHb105, NBAII HiPLl01 and NBAII HT5HRPL1O5 deposited in NCB| Nucteotide
database and assigned accession numbers AZAB00000OOO, JTHJOOOOOOOO and
JXUR00000000 respectively.



. ICAR-IIMR, Ludhiana performed a Meta QTL analysis using 22 experimental

studies reporting Qtls responsible forfungaland viral diseases in maize. Atotalof52 Meta

QTLS qtls associated with different viral and fungal diseases identified.

. An artificial intelligence-based software model named AniAMPpred developed for the
discovery of novel antimicrobial peptides in the genome of animals. By utilizing this
software probable antimicrobial peptides/ proteins (PAPS) were identified in the genome

of an annelid named Helobdella robusta and provided fi s//co confirmation oi function of
representative PAPS, which were originally annotated as hypothetical proteins in the
genome.

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

Conservation and Management of Genetic Resources:

. One hundred and thirty five ('135) accessions were added to the National Gene bank

bringing the gene bank holdings to a total of 452651. Additionally, twenty-five samples

were added for long term conservation.
. The current holding status of /n vfro Genebank and Cryo bank at NBPGR, New Delhi is

1927 accessions and 14205 accessions respectively.

. A total of 3383 accessions of imported exotic germplasm were processed for quarantine

clearance and 337'1 were released to the indenters At ICAR- NBPGR, New Delhi.

. Sixthousand two hundred and fifty six (6256) accessions ofvarious crop species - cereals

(5350), oilseeds (13'1), grain legumes (203), millets (203), vegetables (211)' fruits (26),

tuber (8) and forage (153) were introduced from 17 countries. Promising accessions

include wild species of Maize (Zea payiglumis\ from USDA, USA (EC 1084237-278),

Registered germplasm of sunflower from USA containing oleic acid which increase the

tocopherol level of the seed afler mutations, leading to a more stable vegetable oil product

(EC107921O-212).
. Sixty two (62) herbarium specimens were added to the National Herbarium of Cultivated

Plants bringing their holdings to a total of 24738

. Wild cardamom with pink pseudo stem was collected from Aryankavu, Kollam district of

Kerala. This collection is one of the unique variants in small cardamom.

. Five unique rice germplasms namely AC42997 (1C0576152), Oryzanivara (1C330611),

Oryzanivan (1C330470), Dubaraj (1C30'1206) and ARC 10075 (Minatik Charang) (lC

0597237) developed by the ICAR-NRRl, Cuttack registered at ICAR-NBPGR.

. Fifty-four 54 bacterial Cultures cryo-preserved in General Preservation; 15 bacterial

cultures provided to Maharashtra Fisheries and Animal Sciences Univ, Nagpur; Central

Military Lab., Meerut and North East Research Complex, Barapani, Shillong by ICAR-

NRC on Equines.

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

Management of Natural Resources:

. An agri-horti-silvi-pastural agroforestry modelfor rehabilitation of coalmine affected areas

in Eaatern Plateau region olJharkhand developed with a system productivity of 10.26 q/ha

rice equivalent yield (REY) after six years of establishment.



Organicfarming package with improved varietiesfor maize (Vivek Sankul35) - buckwheat
(lC-109433) system for Sikkim developed with net income of Rs1.05 lakhs/ha with B:C
.alio o12.21 under organic production system.
At Parbhani (MS), drip irrigation at 0.8ETc and fertigation with 80% recommended dose
ot fertilizer (20:40:20 NPK kg/ha) in pigeonpea (var. BDN 716) crop resutted in 88.6%
higher yield, 72.8% water saving, 20% fenilizer saving as compared to the conventional
method of cultivation.
About 7.'l% increased coconut nut yield was observed in Ecological Engineering garden
(Kalpasankara-hybtid) afler the installation of honey bee colonies.
The organic waste recycling potential of arecanut+dairy+banana+cocoa system was
estimated as 375 kg N, 89.3 kg P and 49.2 kg K per year which is sufficient to meet the N
demand of 1.25 ha, P demand of 0.5 ha and K demand of O.i ha of
arecanut+cocoa+banana cropping system.

Livestock, Poultry, Fish production & Health:

. ICAR-NlANP, Bangaluru has developed an anti-methanogenic feed supplement
HaritDhara which is effective in reducing daily emission of ent;ric methane up to 2O%.
The dietary supplementation of HaritDhara in high producing cows increased the contents
of fat, protein and total solid in milk by 0.5-0.9 units.

. State-wse disease risk forewarning status for the month of August_2o21 and
epidemiological distribution of COVID-19 in lndia was updated in the website.

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

. FMD Sgro-monitoring under National Animal Disease Control programme (NADCP): A
total of 6847 serum samptes coflected under NADCP from aifferent staies (punjab,
Haryana, and Himachal Pradesh)were tested using SpC-ELISA for measuring anii_FMDV
structural antibody. ln addition, a total of 226i serum samples from farms were also
tested.

. DIVA kit for testing of 3'1240 serum samples, SPCE kit for testing BO0O serum samptes
and sandwich ELISA kit for testing 1OO samptes were supplied 1o different state FMD
cenkes to carry out surveillance and monitoring activities.. A total ot 100 serum samptes (Catfle 72, Human 28) from Ahmedabad and Gujarat were
tested by IVAT at >1:100 dilution using the panel of 28 pathogenic reference serovars for
seroprevalence of Leplospira serogroup specific antibodies, of which 17 catfle serum
samples showed positive reactivity against different LeplosprTa serovars with a
percentage positivity of 23.6'l%.

. A total of 188 serum samples from two livestock farms were screened. All the samples
were negative for anti bruce a antibody by RBPT and ELtSA.. The CADMD analyzed a total of 1614 clinicat samples for disease diagnosis. Moreover,
85 samples from bulls & cows were tested for Sexuafly Transmissible Di;eases (STD) like
TB, Campylobacteriosis, Brucellosis, Jonne,s Disease and Trichomoniasis. All the 1366
poultry samples tested for bird flu were found negative for Highly pathogenic Avian
lnfluenza (HPAI) virus.

. A total of 662 samples from 7 States including Chhattisgarh, Gujarat, Himachal pradesh,
Jammu & Kashmir, Madhya pradesh, New Delhi anO eunlab were tested for avian
influenza. H9N2 avian influenza virus was detected in poultry;amples lrom Chhattisgarh
and Gujarat.

. A total of 23 samples of wild animals from Chennai zoo in Tamil Nadu were tested for
COV|D19. A morbid lion was found positive for COV|D19.



. Total '1382 equine samples from nine states namely Haryana, Himachal Pradesh, Uttar

Pradesh, Maharashtra, Gujarat, Madhya Pradesh and Chhattisgarh tested for glanders.

Three equines, 2in Haryana and 1 in Madhya Pradesh were found positive for glanders.

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

time.
. Light intensity and photoperiod manipulation stimulate advanced gonadal maturation,

and voluntary breeding in Pabda fish (Ompok bimaculatus).
. Developed silver nanoparticles integrated freshness indicator to assess the quality of

fresh fish.
o cryopreserved approximately 750 ml milt of lndian major carp. Fertility-kials are_ being

conducted at selected fish hatcheries in the states of Jharkhand, west Bengal, Madhya

Pradesh, Tamil Nadu and Kerala using cryopreserved milt from quality

brooders. Increased genetic diversity in hatchery stock will help in producing better quality

seed.

. Under fish ranching programme released fifty thousand advanced fingerlings of Rohu,

Cala and Mrigal in tne iiver Ganga at Daspara Ghat, Barrackpore. Further, .500. 
adult

carps (Rohu, 
-catla and Mrigal) were tagged and released in the river to identify the

fundamentals of migration ringe. Also ranched 937 hilsa of which 70 were tagged at

Beniagram, Farakka Barrage downstream.

lntegrated Pest Management:

. Spray of Monocroptophos (0.05%), Dimethoate (0.03%) in 500 litres of spray solution/ha

found beneficial in pulses for borers and foliage feeders.

o ln pulses, foliar spray of Penconazole @ o.o25o/. or Tridemorph @0.1Yo orDinocap@

O.1% at 5'7 days interval for control of rust disease Harvesting and Yield'

. Entomopathogenic fungi, cordyceps javanrba proved effective against spindle bug and

tea mosquito bug.
. lntegrated fungal diseases management module in tomato was developed. lt comprises

Seed treatment b y Tichoderma sp. (BATF-43.1 ), seedling drenching of BATF.43-1 @1%

after 15 days of sowing. seedling root dip in imidacloprid @0.04% for 30 minutes followed

by BATF-43-1@ 1o/o for 10 minutes. spot application of BATF-43-1 @109 + vermicompost

sbg/plant thrice at 25 days interval started 25 days after transplanting, One spray of

"opp"r 
o*y chloride @0.3% after 30 days of transplanting. one spray of mancozeb

@0.2.5Yo at flowering to fruit setting stage. one spray of cymoxanil 8% + mancozeb 64%

qo.z.sv, on late blight appearance produced maximum yield (473.49q/ha) and highest

C:B ratio (1:1 .79).

o At lcAR-sBl, coimbatore, the process of trapping rust spores present in air was

standardized with microscopic slides. This system is useful to monitor rust movement in

the field and decision taking regarding fungicidal spray for management of sugarcane rust

through based on rust severitY'

. At ICAR-NRRl, Cuttack, differential gut bacteria in phosphine resistant and susceptible

populations were observed in Tribotium castaneum. The study provides a basis for

elucidating the role of the gut bacteria in the phosphine resistance and design of novel

strategies for the management of T- castaneum.

lnternational Cooperation/recognition

. BRICS Expert Consultation Meeting for cooperation in Agriculture and Allied sectors-

2021 was held on 26th & 27th July, 2021 al Sushma Swaraj Bhawan, New Delhi to



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

Farm lmplements, Machinery and Post-harvest Technologies Developed:

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

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

Technology Promolion and Commercialization:

. Licensed technology on "Process for preparation of fat free flavourcd Makhana (patent
application no. 201911036't20)" and "Ready to constitute Makhana Kheermix (patent no
28754'1)" to a prospective entrepreneur (l\.4r. Amit Kumar) from Darbhanga Bihar.

. ICAR-CRIJAF, Barrackpore, Kolkata had Technology License Agreement (TLA)with M/s
Creative Displayers through Agrinnovate lndia Ltd., New Delhifor manufacturing, sale and
supply of'Jute Seeder'for a period of rive years.

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

. ICAR-CIAE-SBl motorised double headed sugarcane singte bud cutting machine
Technology licensed to Sri Bataji lndustries, Coimbatore, Tamit Nadu for
commercialisation-

Statistical methodologies/ analytical tools developed:

. KISAN-SAF'y''THI- System of Agri-information Resources Auto-transmission and
Technology Hub lnterface, is an lnformation Communication and Technology (lCT) based
interface solution with an ultimate goal to an intelligent online platform for supporting
agricullure at local niche with national perspective. This also intends to provide a
seamless, multimedia, multi-ways connectivity to the farmers with the latest agricultural
technologies. kno\,vledge base and the pool of large number the subject matter experts.
This has been launched.ioinfly by Shri Narendra Singh Tomar, Hon,ble Agriculture &
Farmers Welfare Minister and Shri Ashwini Vaishnav Hon,ble Minister of Meity, GOl. On
the occasion of 93d foundation day of ICAR on 16th Juty 202.t to support the emerging



need of multi-ways and multi-lingual communication among various agricultural

stakeholders. This initiative will be implemented in phased manner by ICAR-Indian

Agricultural Statistics Research lnstitute, Agricultural Extension Division, ICAR and Digital

lndia Corporation, MietY, Government of lndia. Currently the services have been sta(ed

in four major states of lndia viz. Bihar, Madhya Pradesh, Maharashtra, and Uttar Pradesh.

ICAR-lndian Agricultural Statistics Research developed a package GSQSeq that is

available in httos://oithub.com/sam-uofl/GSQSeo . This software can analyze the gene

sets for GE datasets derived from expression studies including microarrays and RNA-seq.

For microarray GE data, four different gene selection methods, such as t-test, F-score,

Maximum Relevance and Minimum Redundancy (MRMR)' and Support Vector Machine

(sVM) techniques, are implemented for the selection of relevant gene sets from the high-

dimensional GE data.

A method of constructing classes of Trend Free Partially Balanced lncomplete Block (TR-

PBIB) designs based on different association scheme have been developed by lcAR-

lASRl. For providing readymade solutions to the end users (agricultural, animal, fisheries

and industrial experimentation), SAS macros for the generation of such designs also

developed and made available in public domain.

Farmers/Public Outreach:

o Frontline demonstrations on oilseed and pulses were taken up all over the country

covering an area of 4789.16 ha and involving 12315 farmers.

. organized 180 field-days with the participation o1 3228 farmers and 264 Ksan

Goshties/Melas with the participation of 1 1233 farmers.

. A total 3170 training courses for 79557 farmers, 150 trainings for 1399 rural youths and

282 trainings for 7032 extension functionaries and in-service personnel were organized in

the frontline areas of technology development.

. KVK scientists undertook 23220 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,206 scientists visited 174 villages and organized

363 demonstrations benefitting 8518 farmers. A total of 9560.30 quintals of seed and

16.68 lakh planting materials were also distributed to 20158 and 45238 farmers

respectively.

o ICAR-DPR supplied a total of 49379 numbers of improved chicken germplasm and 9665

improved duci< germplasm during this month to the farmers and various stake holders

across the country.
. lcAR-NClPM, New Delhi canied out the demonstration of methyl eugenol traps at

walidhpur, Meerut to create awareness about fruit fly traps to mango farmers. Two more

villages were adopted at Meerut area to increase area under mango IPM'

. The major precautionary measures during the month of August are to protect the birds

from rain water and vaciinate birds against New Castle disease, lnfectious bronchitis and

other diseases issued by ICAR-DPR.
. ICAR-NRC on Pig advised farmers to procure pigs/piglets from known sources. having

disease free status. lt is also advised to screen the pigs against the important diseases

such as classical swine Fever (CSF), Porcine Respiratory and Reproductive Syndrome

(PRRS), Foot and Mouth Disease (FMD), Porcine circo Virus (PCV2), Porcine Parvo

Virus (PPV) and Brucella prior to introduction in to the existing herd'
. Advisories ior 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 June 20 - July 19,2021 , a total of 8 agro-advisory bulletins were prepared in Hindi
and English and sMSs sent to the farmers through mKisan portal. These advisories are
sent to IMD for preparation of national bulletins and uploaded on the IMD website
(www.imdaqrimet.oov.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).

. The satellite data from the reception centre based at lcAR-lARl, New Delhi used for
monitoring crop health and drought condition in all the dishicts of the country and the
information updated in the webportal http://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 AlcRp centers along with
automated messages and updated state-wise disease risk forewarning status for the
month of July-2021 in the website.

Other important activities:

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

o ICAR-IVRI, lzalnagar, NISHAD, Bhopal and NRC on Equines, Hisar screened 22763
human samples for COVID 19 during July, 2021. The cumulative number of human
samples for Covid-l9 from 12 Aprit 202O flt 31-07-2021 is 558349.

o lcAR-clFT in collaboration with Korampadam service co-operative Bank (Ernakulam
District, Kerala) initiated installation of a solar Hybrid Drying Unit at pizhala, an inland
fishery village in the outskirts of cochin. The unit is operated by a group of women under
the management of KSC Bank.


