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UISIERI

=T e aTS DA P sarEne (ARTEEg), S & a9 2020-21 I AR A Rare SR B gu
U@W@@%I%ﬁﬂﬂﬂﬁ%%@%ﬁﬁwmaﬁan%awriﬁwquq:éﬂﬁuﬂqﬂETS
S &N T AT HA - o B T B, URER Hgfct Td ol St 3 9 SR A g Ud OO €8 ¢ | 39
Il BH A I T AN Hl AT HAT T2T 98 [T ST et o : & IR0, WS O HedrT &1 39 SRl
g% Y% HEMI &1 HHAT HT AT ML 1 O AT qeT B FET & FETEd & | Hem & HXOT 84 5 JHR &
st 1 AT SO Ul | fheE Hee o W Y fsafdemerl @ fFe ver @ siasie ST B 87 UF
QeroTeh R STaR e Hise Ted, AEel TNEeT X F4 § A g6 W MR B &, ager A8
(ST =) | S AT &1 qeball of aYT (SAeH) g § sAifereh IR febeTT Feyet &7 Farer & forg s
B el 1 3 HewEyUl el Rl i qgd AT T H B el Q) SAAE [RerT &l S 3@ A ueT | 87,
Forerehl TX FHEEN H AT &H FI 36 9 a1 (% I fasafaeed aiay & ofvam sftmat & & 57
(Fgora A ) 9 & T FT T Th g HE W@l o | A TR WA S, ARG B A e S a8 i,
AN T T TRl &g A e, YATHS WA a9 AT FaHE B AEiE IGHeT T
TRayet At &t or fore & fam aRfRafasl & aresgE, ARaar e 8 T oTe 93 0l e 9o e 139
it gfciere | Fifas-19 & Al & desE MR G SR OEIge] GRemE B e & & e AR
fopaeRetTdl o &l &=l & 9T S e U wewe el Syl i et R T e |
T 29 o WX &l T A1 i SN, faeafeEnad & A Afer, o W Re R, qeEe da g o
FepEITT SBeaToT ST T ITT ehre Ud St TSt ST, AR | S st @, A T 53 i ud e
FHAVT, A FXHR qT 3. I e, A HAneid bl 39 a1 [T T Sidres, qrese diX Fiaw a9e| &
e 37 ofer st @rh & & | ¥ 39 o1ty & 2R Sf. &. HedH, dfed, H srjda ud e fsw, iy od
R o1 HaATeTd, R HHIT T HelHe s, A i STHE UREE hl I qgHed Gaal U qednT & g
Bifeeh a=ame a1 ¢ | fasafdenaa & ydee e, e uRws, foq aff, sae ud Fmier afbfy afed & ket @
TeHl < &5 Had Hiow URRfRl § i fqeataeerd & gemEt el F e B & o R qREe & |
T8 SRR et o6 o Fehdl [ Uik fafire Sudfey & Uiv 1T U &1 ave &l Herl & -l & &l 3,
U AR B FEANT HAA Al AR T UHT He S 310 M9 SR el & aR & T2 & | 85 2020-21 FHI TS st
& forama o I i R Jed & a1 ay 2021 % [T T8 & TNy SRNERG & | §Ye ARuadieg aRar &
o o & T SR AL A § | At e & HuTe oY 36 A9 U SIS H S EN R T St SR @
o & 5. <. gAY ST 9 I TG S TS HI 5 | J3H T & foh BAI s Rure shehatet, i
Frratarel SR e afed a+ Rqeame & [ st Suarm e |

Irday, FIC
fish - S 31,2021 (sfeT FR)
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HEHR AT

T Tl A P P fasafemed, @ R
TERX & FU AR FRAM FwT #a1ad, H ST
AR e faam & qeEEae § oF @E| el 2 3
39 P | g Y fsataeney & e @ a 2014
T 9Rd @R BN §9E & UF SAEH & Sidd
TS WEd & e & W9 H @ T | 5 A, 2014 B
fqeafaemem St & TaaEl & sfava et 3
AY geded & el FHY Fended g aFEr O
qiivet TN, S § wnfd e 1 & o Herfderer
A U] ke Ud Uy e wereeg qun Ao
TEdEe afoar, A mRe ¥ g fRw oam w® R
feafereme™ = STqHl T % B A qherargash G2 Y
fom ¥ Qe a¥ 2020-2021 % ARM, fasafoemm 3
ERRICC IR BGCIR IR (BRI NI R EEER]
ot & @t 8 7 Seereg Fes R ® | safie
% FHH 7 TH FAERT a9 § FAH FHF e A
HISATHE I & THN H & AFesd TAE H AR
ToM U9 FfgS-19 R & A B FHAT B A
fqsafoemag & R, sfrial, eE o HHamEr 3
HeEqY Al Ud FE YERid i | e S b,
ARUTEETg | fefoed w0 @ wakia qrey e gem
F & fo oo e oiR 96 TEd & A1 Aegd
AREE H S @

QAT At

e fawdi # (sgaies ud ey geee, a9
fas, qRY I G5, gar fose, e fO9ee, e
=TT, et et Ue avieiaa T pivanienl) § IR
Priepn (dt Tor) & orra, d.oeer. (o) i, &
TaE. (o) aife ud . oot (Sid) artven fe
% fo 9Bd @ =@ @ E0e &K & Al HEswE S
@ | [Aeafqamy dud gucEd qeifqaaal & 9
RIS F e T g (TTegud) & A
T B3 B ATRAT § | ARG TER P ST i &
it e & AT AepAgI-Aae g qd9 g
T W 9 FEHd A TR % S /Eaw

Al % [0 FU SR 1 AR AT T | 19
I WEMI & A/, AT AU & Ay QA
Tfafafed # S W@ % wdH @9 5EE R T
fgifa @@ @m & i &% R S &
aiferT af & |l BT @ or eI A A oSl A
T HUT T AU B | IaR Fo o9 W4T H |t
(THUATEdr) ) F 0d daw & B B (TRR)
2 . 854.90 T F URAT q UFH AHHN] FEHT &
Y TS P G AT (AREAETE) & Jed 06
S e fam afEeTel # dd & T 2

oAl 9T A 2] Ag-wERed Fwie T
BE-h TEHY %I TR & AAC HYHeFe qre, fhobral
[ e TN Ie Yed i He-Felad bl GRIR
Wl I Tl a7 & Igeed H 3 YRASHISA Bl Feierd
R T el & | fasafded & fed o eEl 3 @
Yeie, &8l gedrer ud e TatarEl § 91 @b
el s |
SRGEIE]

ANCHS 7797 Frgei-1 B g99 e e
faeaferaeTa & e gedl o syregers =7 g -1
(SRS 1) # S R T e R @ S
fgQwarett § wgaRted face, gE-we e, ¥ AT w@
wWe & faew UfaAfar/Aew  afadiar dfd 1549
R /2aeaT &1 o ARG 49 SUsT S ¢ |

T TR Y o W ¥ (&7 frg) A o
T§e Ud Boa fafdeen fiads § Saag-geant
B & foru = od anl o & FI ST AN HHA
fqfereiertor 8 ST iy Tehilchl Bl HAITbIHOT fHaT
T R SO e (ed SR, @Ay sE A
Hicel, =Sl FN T B, AS TE KA qA TR
STE) H H, 63 ud W 0Nl B & Er i o deEe
% fo0 Haifteh SUgH I T AR T AR EH
T T Ikl O g5 | N B AU 9U & wed
T [ @il ool § SeaeH ST Scdradhar (1.85 R
ST /8 HeX qr) RS v w1 9T SOt (6273

"



T @l 98 S0 i RisaEee

R /8. /ad) ® oAftesas aEm TN EE gER faRe
A ST (G-, Hepr-aeEt ud - § @
T BET APRH § Seead S S (1.73)
TN = A9 (54,005 T WS BFA) TR e sTafh
I i IU (6397 R /3. /) % A § g,
HES IOl S deaR esle R |

foq & saargy qeqrh sft7eq & R#g 8g
TTHNT OF qar aievy gifkEt (gRie) @ gEEr:
STARIE & U Tl (BFEES) 1027 S8 il
(erdre) & & 11 okt | dret @ St e o
SIS JeEA & AR X AT L bl Fewsiter
P UGS BT | A AW Saed # S 9 &
SR U qoleRa (FAdit) S § & 3 ) g
TAET, 1538 WA & U o 9 § § &9 Wiaar o
S & Ui ARl YERid @ Selh 35 gkl &
E-AeWd % Jfd qed A¥w ITFHR I T SR
AR e giekior &g =9 R T2

BTN GEsar % forg @i & diTeq
STFYT GeEIT A HAYI-THESeR, T f,
AR ATI-ASALUIAR  HIMYT,  AIHATI- SR
ATV, A STI-STES BaTEaTE Sl T Shefdguted,
JATR & 9T 100 fFE & 9 IR SR Wil
SHHTT UgET fBEHE & 2 AAE d1E FHGYGET & Wi
AT 1 Sie bl TE | 11 M (TR  FHreerarEy
% ST AT RS | Fewrll e TXuqd 9 T
AR & A& FACAT B G T FHGEIEAT
80 UM T.STE. Ufd BF & W H YR B W
81.61 TS bl ATk BRUGAR FFE=0T &l & e
T-IAAR % § & 99El AR R R

ofTel § @& fAfree arar e # geErT a9r
TS T FETOT qU: fofed ud s qemed ¥ 08 9%
fpet-21 397, TR, e, XET, Hifcw, ATATH
95, UATH 67 A TATAUA 93 F T AU B 2612
SE Wl &1 qeToT aoie foha T | Sl Sttt &
9 oiftaat 7 e, fame, 6 993388, 4T 993389, T4
993391 T Te7. HSFAIvHT & STEEN 633096 F TI°T aU
AR WEE @ R T o & UM drsd §
SN & fo0 @erer fafare 56 arar fhett @ geae @
TE |

vi

g%, IY9 @Vl qq U HAw &g ot
STATIF gles: ST IU, IUST ool T SHfereh frrsama,
il &3S YEhich, ARG Jiralia Td et S g
foriifaa feedt & dr-|r ogdlie &% aed S &
76 SIEUl (SI9EY) & el [ T | Siey, due
393, SIUA 88, SIcHT, SfEARE! 137, SEGIANH! 180,
Jiuet 426 TE GO 751 H OOl (R A) H AT
T AT A & AHA F B I T | AT AT S
% STTEd, SEEgSEl 101 (148) AR SS=gE! 123
(151) T TR al St & SHEd & o | ofd H{iex
Iea qasme (fearin) sefdid fan R Sesge Rl 160
fpeT & 1000 & P AIX (58 M) Tifes T T AR
D qE SRR 92 (52 7M) oY Lreageat o1
(51 7) Bl Ore /| S SRRl 137, SRl
174 AR SSFARGA 52 F HF FRIBA AT F AHA
T ST T AT STah SiEY SITETE 400, TS
391 R dITF 946 7 I= TNl & GAHIF (ISAX A%
TR E35) TR R | OTTST 1 SUST @l 1.6 /89X
(SresgatEll 192) & 3.9 T /EFM (SISYARE! 137)
& S/ g T

JYeT, IT9 TN Tq STIF T AR 8
g B STgARIE gie: TE F 82 S e 44 S
fored, 37 oM ®iH R Uh WEE E-atEE
el i & & faf ae-SureTs el ud i
fgeroeneti & fqU Hein A T AT H g &
JUST &l 1.2 T /2FIT (BRI wlighe]) H 5.1 & /29T

(TaEt 3086) & i wrEr AT diEEEy 723 /SHTsy
110, Yidiesy 723 /Sfiesy 322 T dieisy 723 /% 1006
& FHOT () H B ST dieis=y 723 Aied BEise
e e (FEif) & qe oraRen | @ T
9 HeT & SE-SlEeey 110, ey 322, % 1006 3T
Jidie=g 723 # NelNel ne2ne2 3 nelnel Ne2Ne2 i
F AALEHT &1 T R W F 9 (TH) W@ aRER
A (BET ) & o g uRd sRbEe (o) 3
for Siveg sTRuTdesy 02 @i faftree qrr

IUT §F oeifas qET AReSyAr [T ARy
Gl T SAIgalE gare: 34 qed & e, el
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demaferdi, STdRE e, st & [ Jeiiar qen
St foet dfed ST B BT 650 STEe dMarTEl &
B Bl & [ S qEl & g T
ST 1271, THET 37362, STEUH 108, GEISAR 9403, 341
766381, ST 766423, T0I 766315, 30T 766275, T 766134,
766124 TAT S 422156 T SR dMaAferdt
afe Tl arel Rl & AR WY faeeifed R m
freaoTl (ABRE) I @em & g HieT e § Sen
e ST |

9T H G U SfEre] e Wi JW B g
it FadTaE B STANT B BAh Ud JFIRT
ol wife (SHaTod ol oea) B &9 B & [ G B
fFET THUATA 668 UX U SN fohal T | CSlfeRaegifar
FT 23 361 X 0.5 el /dieX g & @1 A Bewa
qM 4 TE/ /AR UM B W AT garefod & @
fogaa # FR=eqr A wWie T B FH BE § g6
Al G T, S BT SARA-AAES 50 S=dl A
2 I /el G + EEEERE 100 i & qRomEEy
SFINTA sMEe H AT dladr H 30.8 A 14.8 TF B
foRaT 9 | ToifaRTERfaT 23 S9T @ 0.5 Al /dlieX O @
T JUER A IR 889 fpAT/2dedX &l SABad IUST
oIl g5 X 39 a8 . Fanad (872 fB/B.) o .
Fafefora (856 T2 /2.) @t U T SR 3ER I aMi
I & Of AfRaH G W &S |

T ¥ FeitgT o9 Hed (THUEAR) YT HA
qT FgoIRFH SoTiierdl § S ffeeer: 71 wgeiRked
fdiomet (eTedicicE) & TUe @Ee aoE & AN,
Fae (AIFEfed) P gis, AR & e, T,
Il 2T T, ToTehell, SISTTOheT, S, e IS,
ged HFISA T8 FIMRSUR & [ SR T3 JaR
Y U | T qSel H UHUHS YAl gAT FHIE 4 %
e ®EigT & AEEcH (60) 1 TXE©T T T |
g% TE e a1 A 7 Eer (3gae) & 40 A
% & g [ (STEEee) B A (ASH) F s
Td W H ARG H A W GYE A B AN
qiiErT U U RSt st ST (12), HemH 39U
(39) SR g 37 (9) fadomnt & w9 F aviga feba
T AT

vil

i, 8, 47 qAT 5 [q@TH (SMAICH) H
STT-STT AT TARaT (18.51-66.6 Hfierd) @fed &
S, oNEd S qAT S U TN UHUESN & (96w
ST AR & i & [0 7 &l 40 It
(37sle) dsmaferdl ® wgoRFH & Tty® 39 s (5)
T TUET AT T | Siastial demaferdi-STEuHTa-16-157,
SITATA-1451, TAU-5088, STHTA-1441, STATA-1802,
PHEITA-895 T, HTH 500 TAT STHIN -1642 P TG,
UHGAR 11 Ud TR e & faes gfie a T,
S Sfqei dematerl S SUHUA-1802, THUH-14,
HITHUA- 32 T SITAUA-1805 %l dae THYAR 11 T
TR fadstn & faes oy Siel o T
B, el off Sideiia demaferdl @ % 59 q&r UF 1
[T & faes dfaxEr el 9 |

I FEAT arA 9O JOCA F TET HAER H
gerg: o FEAd1 drell J9eT YTl (2 x 3 HieX & 34 )
F qed TGS B [0 Ta-49 UX BeE & UNG 1 Tl
TN & fore 88 afagfodl § acfes «ie femea F o,
25, 50 3R 75 Ui RS @ B @ TE | gRemE |/
T Tl & fB 25 e SREl @ BeR i W A &
e e Td U Ol WX Hed el g9 USl &
qTe & 39 " e G B e, Bl & ao AR F
SUT § +ff g &% | BT, 75 YIS &l BeR H
T Gl § AR Sicaed (foer) as e T

R qf & §7: st & g o% &7 % arg
S-SR 1Y qrfi: a9 % A Joed -Sgipaae
Rg#ed W& dgaT JIRg ® 8 HIeX x 6 HIel Hl gl |
AT TH AN fopar | Al dfeRE & i @ e
S H 1x 1 HeX & §U W SBS (Peanicrar qarawia)
AT BHA b W9 H GET TN S & geadr |
2.93 HiexX (Tl foHTEI-3FT, 2020 § STFER, 2020),
3.16 HIeX (T [OMEI-T4aR, 2020 | ST, 2021) T4
3.45 e (el fH@-Tad, 2021 § o0, 2021) &
AT S AT F TERE I Ay § Fe /aA
e FA 12.8, 16.6 AR 23.6 o1 TBH, AU AR
dred e & = i () B e B 1.65,
2.06 A 2.38 i | Sbee i Q@S B qE AR Ha
AL 8.56 ST 100 FHI. ot | Fgar HEH (I 2020 &
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St 2021) H 9T g&r Bicrdl @1 T, Eell i adrg AN
Tell 1 o HAL: 15.1, 16.3 9T ST 14.94 TH o,
AR 29 omafy & AN Bl Ut A 150 fRm /2. ufd A
&St fopar

HRATT i fa=T A AR qHivad TgHe™
gRESTIEN (Temgeientdl) & qed vemHiemd-a, o,
I, YA O fod qer Eid @ owEReE adet &
el - W ATEEN FE G @ aifs qem
YT & o0 == Iueigiie, qg WT-SieRifer ardl e
% I Fb 3 BEA Bl SCEERD ql IMET TerT
ST b |

o7 % RIS F dBd JOITAIgERT dor
FETET: a¥ 2020-21 & NN [GL@fgenad & WEE e
fpat @ wrlErd Aie § ae, foded, d@ed @R
R Hl A HG G AR wEel & e 1136
feed di5T @ Scee R T fasatdemed §
HEql & ST e 5 aaed, faded $iX a9 M
e &S GRS I SRl fham T | gaerEs e
% BEC Jed @ S T 8¢, 999 S dio S
Ie (485 fEed) oY dwasanq foeed (395 FRed),
g (235 faeq) iR anr (21 faeq) # wEa &g
fepar T |

fqeaferrner & e Tl = HY ol ST FHEHIE
aerett oX e /A arat & @ ufeafed av & R
RSEIVCSIES RIS CoPR IS el IC RS IR NSNS EEI |
T FE MY 9 Y |

Tar faren

I I F WA TG qg ol a9 g qe
% afrn, deTTe iR Al B & feamt & @t |
&t (100), 7eX AR 7GT (10), =0 (15), I (3), FoBett
(30), 7= (100), 3T (120), F-a4 (5), TAfeH =T
(15), faa (45), At (100), e 9 (48), T (10),
% (20), I @bl (100) W BT PR 721 o dfek
TSl (THUSS)) P HEeH [ T diREr @ axar
(7aff 2020-21) WX Heferd o iR e (THUaE) #
WS S SUS & WG ARRAeT # A d 21.44
SfcIeTd AT I T AT 39 6.13,030 /8. AT

viii

T Hifsh a1 I AT | =T i e SARarSt 202
R < Rt & AT 30T & T 13.40 e /eqey
P IO TR T 33,761 /- T & g AR A
oM | X I ST 316 do1 &4 Hex &l o e
q W oF el @ qaT § FE 29.90 T 41.0
TS B SUST AT R e TEE HE 6. 58,212/ S”
5.12,648 /- Sl BT Bl AT Tl w1 TS BIAT| 1858
¥ JeE TR AR AN wd g didl & sae,
Yeer, T AT, AN Ud FHU W EE AR
UIRTETOT HrHhH H WO %l | Ged-areid TF g
AT Sl B AFLE T & o v et (160
fopmT); e @t 8 QAT T HXEl @ s
ST T (20), Fearae H Serarg ¢ H Meffifrn
(115); B fawom & gar (s6) T Siweg wd giifaa
Qe O T, SEs wd faaRer (80) W fsafdEmE
qRET H A1 e B A A T Rl e
AT Airel & AT T T 4 gaT @, BEd
ST S T FeATeThI ArTIel & art # SRS Jat
HA % [0 40 WA AT SR bl 4 FY Feed ferer
W AENTd S § wedr 6| fsatieeE |
A AR et ddl & FF-o7g7 S Wi @
SRl W diad FES H AN fEA oY Feeddt
THMIW & el 7 AT Selfienl & iy = &
YESH AR R Al § e o | oeeieEdl B
% Ted Tl I ITERT N 3 (HE BN, TS
fo, Bre-daw qen @i ox) foaia fee v | fsafeemea
T fids & % AT & o9 e dJifew & AR |
fraf @) &g T qer Al el & SR W
AEEE SR FY Tee (243) YN F | fEm @
dfa arierd & fasafeem & fham Rew o o
P wfear fRa@ w @ T T SR, W A
T AT (588) I [safaener qREY AR STIHAM HrH
% A N GAa I A qih S F g el
TR & g # AFER], 79 AR AR dEd W
fopa < | IR P o 7 gha 37 300 99w oAl
Pl I ST b |
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gl giaateTt & faer

il § Y werEeE, aFEE g aitel & i
QeI A, WA a, HAU G, BEEE a0
B HEA AEAH & Te § S ST FE B G B
4 SwIEEE T g | 9RG & A SEeEE o T
Rl ST ggd e | 29 IR, 2020 HN FAMHA
QeI SN MU S H A HIOFHA (6T |

e # e BEEM & fawdR, " star
{@-m (12)/28-1v, v (12)}, TR #= wd A~ T8,
P Td Sl e oTfe de e (qer wew) 7 e
=i (il &% deTTil U UHe T g8 ool
F1 GeeTgT 29 ), BT U B Bied U6 Sy HeAi-VI
(2)/8-v (4)/&1v (12) /8111 (12) /81 -11 (12) & FioT
P H A G R

X

ft, soTe g <@ qhe

34 fasafqerc & 36 Rl & e e
Y M Ud e 9w, Y ud fREr dwem
TA, ARG GRS [ Je {6 S 1 Qe
ag 2020-21 & I [Geafaae™d & 5. 102.28 FIS H
gote afrefed fepam T | fomiE av 2019-20 & e @t
P AT H R T AR I G99 B O T &
A ABIHT /T A B Jed G T S | Tl e
g q@TET U e e R |

yde qE, e uRvE, SgEEH IRTE, Er
fermtor |t afed e afifdr & qea = & stffem
AR e & waE & S feataEeE & 9
A & O B AR HGHAE ARESE |

"
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T @l 91 30 P Rsaaed

)

1. =g

T et 9 B P fsafoeeg aRa @ dE
g Y fqsafaened & e @ af 2014 § WA
THR ER A6 & U AAMET & AT TS qod
TN % WY H H T | 3HH JEAd I e
T & S © | T, B & & e, ofgHe qu
fream e & e & de H gae & & R
TIEE X 39 | A & AR geads &5 § Het
el @ 99N w9 8 wrafear & T 8 fsafeemea
e J 7 e B |9 qerde, gEae o
YN s T 31 SRATT o fasafaemery & dierenr
% ST TG g3 8 A A AM & d [earEed &
AR T AR & ol e g T & s
AN dTell BT SRl e | [eafdenes St @ g
4(2) & TEEN & ST [l 3 AU g &
ST, HY HeGEed g aFEMl T At Helldernd,
e 7 e BT E) A o welidEd AMa: Uy
feffehee T Uy fosi Helideer qun ekl Helidea
afern, weg o9 7 TG fhe o @ 2| faeafaeed &
AT TP, T feel § 9 foeiia qemar o 2 2 |

2. 99

T AR TR B FY [ty SAEE-2014

% AR [eafemd & I3 W &0 § g &

S AR 8

F. o S, N J TEw GEE @ e
qmrerett H Sfd e Yae e,

g. Py qur &y ol § oS oar diee qen
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B BAd W BeE W qNE : (IEG U, S
Qi T gam STE)

I QEAA ATl RISl & e STHEE @l
Ud-49 T W B8R & UHE F JeAihd TR SUERi
AT T BTE, 75% TR &l BLTE, 50% el &l B8
T 25% TRIE & Bels & 06 il dfed STRER!
(YerEse =it feomee) & fpar | o/es & 9 2=3
dlex g T T | GROMH GG =AM 25%
TRIB P BeR H AFEdE gis T4 IqST fqLrmel 9
SR TG <@ T | G el ard SRie & e
HEgT ¢ SRIel H (e q1g T qe1 B2 & a8 25%
TRIE &I B2l arl IUER # Of g& SAf¥eRan T SRiEt @
T S T AR 39D A’ I 50% Bl HH W
qrE T | 25% SRIEH & BTl a SUER H Wi ge wal
Pl G, el @ do dUT Ui e g 39S H A giE
@ E |

35T g9 i oHER B FiE

6.7.2. -7 faREt § miteT (Faw aiem)
A IX ST 3t et @ sl < (M Rrgas,
S S, i 9 Td iR 9)

STCTT-STET Iftket fafort (20 ®Radt 2020; 02 71;
12 9T Ud 22 W) B ARSI (Aefs® @l o) §

TR 20: THATSHART-TATSRG TOET F SreToTen Safteai

qlieront fafedt ot e
AR TIET 1 (a7 9o arel) 04
AR & < wdIer 1 (dr ) 04

Bies Hex Ul 1 (o) 04

IS HAfedt A @ Su9 (@ /gRw) A (%)
UelUelUN 20-12 0.99 12.68
TelUelUN 20-11 0.51
THUTST 20-11 0.35 13.03
THUIET 20-14 0.86 13.63
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AT 21: T7ER | JUE & I3 T I9o T YT A et 1 7o

el it B¢ §U WIE #§ SN Be§ @ 918 7Y Tl / el T Jo U /oy

U RIS B s dgR /e o g i @ e @) ()
PIs Bele ol 2.66 18.17 38.67 117.8 452
75% BTS 6.00 31.67 53.67 138.6 7.42
50% BTTS 8.66 36.67 62.17 135.0 8.35
25% Belg 9.50 41.50 65.67 152.3 9.95
Tq $ (TH) + 0.50 2.55 4.05 48 0.46
A (=0.05) 1.47 7.46 11.84 142 136
o ofrpfrat & e A R (TH-e,

UAU-7 SR =) &I A Fd gU
A & P (F1=) i fRaT B
e H @ [T Ay 2021 § 0
ST R T

20 HRE H FHAT BT T dre -
¥ o TR (53.9%), TR A N
g (60 Ul & & 15.2) @R E:
Fl ) S (97.4%) T TE o X.

fr orr @t Suar gae @ st I b e - 5T 2y
Y H JedX o1 | a9 95 03 Rt | Ffl B 39T @ SfPRa [wr a® FaT F W aHT 397
d, TU-6 § IwiEHE w9 9 s St &1 e (93.8) &1 AT 4T | 20 HRad, 2021

O UfGUT (80.5), U I T (FH A B 60 FH GF B T K TAU-6 § el IR A
e 418 13.5), TAIHT H SAE (B qEH b 60 A @ g
10.3 &), smafie smarett @ e (1.22) $iX &ad &

T 220 AT Y FARHT ol & T oviarem st St 1 SHferishan

BN LECIRCI e T G URRT SigR O SR
HRa B A & Wm;a 3R /ITTE () oeifE T e
W (%) 30 60 30 60 @ HeE SRule
W It e Awh o e
xkfVix dk le;
20 HRERT 103 8.3 83.9 11.1 15.2 5.1 10.3 1.20 973
02 AT 11.1 7.0 735 8.7 12.8 4.7 9.9 1.19 93.8
12 HF 12.8 6.2 73.0 8.0 12.2 43 93 1.05 87.4
22 A 13.8 6.4 58.8 5.6 9.8 2.7 8.1 0.96 85.0
T § (@) + 0.1 0.2 25 0.4 0.5 0.3 0.1 0.03 0.9
B (W1=0.05) 0.31 0.8 73 12 1.6 0.8 0.5 0.10 28
fdLe:
TIU—6 115 7.7 80.5 9.0 13.5 4.3 10.3 1.22 93.8
TU—7 12.1 7.1 70.5 8.6 12.4 4.1 9.1 1.07 90.8
FhaAT 12.4 6.0 65.8 7.5 11.6 3.8 8.8 1.02 88.0
T § (@) + 0.1 0.2 2.1 0.3 0.5 0.2 0.1 0.03 0.8
B (W1=0.05) 0.2 0.7 6.4 1.1 1.4 0.7 0.4 0.06 24
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6.7.3. FE & H-wiRe= & I T HS vd G
Tt % g A s Taraiis JE (ST @i,
{ofid I wE UL &, Rg)

i & -G F AU T HE vd Fe g & g
P AfTh- TS =T B G & 9 TF TN
fopar T | 2| T A REE! (Arsfed @i feee)
T Yehieud fehaT T AU SUEN & B9 H 16 A [HEA a4
Al AEel, T RE, T WSS, fhe deRA, S

6.7.4. FafH=T -G § THEG AT A5
T HAIMIS AR IO : (FR.TH. TR @G &
)

T -l | B ST Sege (STHere)
& AU TEOT a8 U ST 6T T | 3EH S
% 12 Y&l &l A R @ - S-37, S-42, T
frfer, io-6, G d@hpa-1 (Jua-1), FE Aba-11
(Stum-1n), aform Areper-1 (Siae-1), afran dieba-11 (Sae-11),

e 23: Rt iy ifvw-TaaiiE @@ & YR | i

fafderar el T Jo Td /500 AN B TRENGY @M X9 AR Avas:
(o) i) i) RS T

L ICIRSRES
HATS! 216.0 7.11 7.55 433 22.9
R RCIET 220.0 6.75 7.46 457 25.8
9T IRE 212.0 7.29 7.39 442 14.1
PGINEE] 283.0 8.15 8.23 423 14.4
R
=1 186.6 6.42 7.52 41.5 11.8
TATER 178.6 6.37 7.05 40.3 19.4
RDIE 132.5 537 6.77 36.0 19.3
TR —4 112.0 5.70 6.15 33.9 27.3
FHTART
STl SoRfRT 414.6 8.86 9.59 43.4 9.8
13t qroRfad 387.0 8.74 9.30 36.2 8.2
RIGECSE 598.0 11.01 10.69 31.2 7.4
RIEREINIFS
EQUIICICY 40.0 4.40 4.00 433 2.0
THTRYRI—8 38.0 4.17 3.63 35.6 1.5
g 3feq 38.0 4.20 3.90 473 2.0
ouT 3ifea 414 447 4.03 43.4 1.8
BT HeArr 70.0 5.52 5.01 33.7 2.7
A (F1=0.05) 25.0 0.60 0.50 6.8 3.1

e, s=g. JOole, THAREE-4, R dscd, A9
discd, 18 =9, &S g, THAREE-8, JHr 3,
T A ST BT Bl D S R T E &
A ATESt & d@eg J, ke H 1 g HE F wa
F AHT GO, TR AR ALE & B B | TS
oEH 1 A Sfed e | gt | Sfed &
T | el & Faifeh Heeyel Jorn Ah o TEE:
ufFE AU H HSRT i THARHH-4 o o aferere
IR T
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TEATAIR dlehel-1 (d0d-1), TEARR -1 (Fee-11),
qH SR STA Bl SR & B (Wewg-1) iR g
SR A & AR & B (Tesg-1) | ST & drht
%l # EWE T AR g8 d@qiEd & A
Hedr faftr (WX wd S, 1984) P SUENT HX ST
fspefor ofR gudaeeT &g SWM # @™ W80
SETATHAR (3ex Riva dada Rdie) mead & o ae
P ITM R T AR FH A FAq 60 B @i
(dfierg) gU ol T @ 10 sgEd (Vi) 3




FeFT 1: SIETHEUAST HIHT FAEl 817 UG gl 831 %
SUGIT & YT % 12 SHTIEG 7 Qolfcrn T

THD ROTHEEY FEEAT PNE B SR T A
FEY & 1 (Jud-1, H-37, H-42, TIA-6 AR A
frten), 9 1 (Fed-1, -2, ea-1, -2, Sua-2)
AR A 11 (Tewg-1 @ Geeg-2) 9 gu | 3= TgEl
T B gEE A 817, JEIE 827, Al 830 TH
el 831 & ®U H FI T | I== dIAREl A F wifh
AHE HIHT AR FAHT 827 & YBAN A § Heg
i | fafire de J s @ fafqe dematet () o
el @ aRBIST H A A H Hew |

o
Lk
t NET o
/ ]
—— —
R\
A 5
AN
b
s - \'.
PV
~ g ﬁgt,
ItJ
R
g
u;g.»’ & x'%l
=
.‘..." _.’.
& /
g ll'l_‘»'

Fm 2: e @il (FHTHT ) # YT B g

P 12 STIEd B TIGAT (FEAAHCE) T

T 24: TS Teliet S, TRl 3 e, o fafdreen o)
HTETATHSAR AT T ITANT HXH T Bl T3 Tg&dl Geril
|l

e TAUUG Yo A oA e densed

78 807 0.83 3.00 0.29 027
78R 817 0.75 4.00 0.41 0.39
78R 823 0.83 3.00 0.29 027
78 840 0.83 3.00 0.29 027
gl 827 0.50 4.00 0.65 0.59
78 818 0.83 3.00 0.29 027
I8 841 0.83 3.00 0.29 027
74 831 0.50 3.00 0.61 0.53
78R 822 0.83 3.00 0.29 027
747 830 0.75 3.00 0.40 0.36
CINK] 0.77 3.00 034 032

6.7.5. ffy=1 R el § THEM R B
Siredl & STgdiE e & gea  (SIRe|
R @@ i aa)

faftr Y- ofemt & H0ea Ry o o
& STHWISH & AT el qoi g Th AN R |
IR & Wl F W F T U BH I ST
M & 107 ud gy & T SUaT # SR T S9ET
¥ T M 40 STRIRUESR (Fev fva diFd )
T & UF dC 7 W, Fa9 30 & yard gu qur e
¥ 5 sgedl (dfemies) WC Q) SATa AT e
HAJETIE FFIT & AGN G 3 e Tl qur =)
HACTT-SACTT ST HYET o Te fhar 1| 36 Ao
4 s i agEdl "l gaEl 816 U |

UBC815

UBC817

HETHTHAT Bl & IUGT @ ST AT F
Tafers fr=iar



T @l 91 30 P Rsaaed

Y S
\ ‘ .
”‘\5\ \ '7\\/@!"

)‘ -
T T
i,

o / \ : L

¢ ° %

I SAFICIEY d AVl SeT & AR YT FAfdgq d19 I

TR 25: TE TRl ST, Tl 1 e, S faferswan g
HETHTHAR AHY & STANT & SAHT Tg@dl o qrem

frrem TIUG Qe A W e
Il 816 3.00 0.49 0.41
gl 815 3.00 0.38 0.33
gl 817 3.00 0.38 0.33
gl 811 2.00 0.29 0.24
Il 810 2.00 0.11 0.10

2.60 0.33 0.28
6.8. Gl fasme
6.8.. AMYARS qh& T TG T6e $ Teaq |
sl GOal IR § AR A

6.8.1. TEX I (e, IS T4 T o THIE
Q9% O JSeT T AT ¢ (TS o Sl @

THIEd N6 I FEH W 07 ITEARE FAT A -
STFEE TAH BRI 100: ARETE (100:80:60 B3
T /2.), <1 -SThmae Jathl &R 75% ARSITE + 5
T /2. UHATSTH, -, SIS A ERT 50% SRETE
+ 10 T/E. THARTH, O, -UHAREA & AT d 100%
AREWE (20 TH/R.), A -IFFEMS A B 75%
ARSIE + 1.75 TH/B. qHFHRE, & -IFFEME IaTh
ERT 50% ARG + 3.5 TH /3. TAIHIE, <1 - FHIHIE
ERT 100% SRS (784/8.) Afed T SART fhar T |

T 1 AHTH Hs (88.4 &HI) A, ITER 7 T B T
i AT aTErel b Faies §edl ¢, SUER § &
P T

SUER &, | v ge1 T=81 @l Afewad dedr ud i
T Tl B TeA, B AW (6.10 ), B H A
g5 (75.0 IM), ® B FEA (55.3), 9 dg 30
(4.15 foell), IS (44.4 TT/R.) @1 TN | D T
THIRAIEE & Thigpd SUANT & HROT IUT UG IS HhI
T IwieEH i G % BT [HEN A qeh qel B e
& HHAT &, TR 09, T4 THA-HRIT H TG g5 &
3 A @ Ri%, PEwRse H AE AH H e
F H | & U9 UF Su fQuenedt i arehn
I qHiEAIRE B3R STy e dwl S AR | gie @
FROT N & T |

aqeY g 50% AFENE 9 P AEAT 9
RDF + 3.5 t/haVC % gf& T 39T T J91q
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TITABT 26: THER B AP AMSH IR SETTTH HT THG

B e & s @) e e B N LK I TRIeE TS
B GE&T (&) @ /3HRm) (ofyar) (e / 100 7m)

dh 7738 7.0 510 297 360 148

< 75.8 78 550 306 3.90 15.0

s 730 7.0 480 322 343 155

&y 742 55 410 344 463 15.8

s 88.4 6.1 540 393 467 146

s 85.8 58 6.10 444 443 145

i 782 6.4 5.00 36.7 453 135

9§ (TH) + 34 03 0.21 15 0.30

el (d1=0.05) 104 08 064 46 091 T

6.8.2. Pl @ i, SIS TG oTax X AEHIAD
IR W IUQ N I Bl q@asiear : (SA
U%el @G a5 fafraett 34)

RfE 91 gfe @ S0 W SE-Sa% & Al @
AT B T AN R T R aE-wE (S
HiEhe GRS o), a0 (Wi emE I ST &
STeH), aE-arerd (TefiEH @ A ud s B
BTHCT) SR AT (ATggtor @ RerdienteT e B

e QreTd Hie P Ed) I AREi AT T | e
4 IR0 U gE-OTdS & 9gE A § S w
IUT (10.8 A /3.), A N Ha (134.6 TFT.), e
F FE (10.8), Tl H dar (14.4 ), N G A
I T (64.6 TW/MEA.) H AT &1 3@ HIH
SER § H9-3d% & O 9 B W EAl |
frerfm-=t afer (53.3 fRI/100 A0 T a) o &t |
3 SIEE | (11.3/100 39 g6 9R) F 9 3= q=0
T R T

AT avazﬁFr r= . 78 a?srw
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it 27: RSt 1 gfs, Suw, Rl @ of =2 MIdE & A6 W 99-98E ST B THE

B Td 30w wEmeh /i O @ SAE Goll o da Ga g fdere @ 9l me g8 e
(@ae/3aRW) B wE @) @)  wenfwiz  (Felom/100 W (100 TW g
(i / fomm) LSIEEE) quH)

BUELI 3547 7.2° 101.3° 11.1° 52.2° 27.0° 7.5¢
IR-H1 88.4°% 8.1 119.8% 13.19 60.7% 35.2% 8.67
- 9249 8.8% 120.2% 13.4% 61.0% 30.9% 8.57
Sia—arere 54,89 9.1% 117.4% 13.2% 58,97 33.4% 9.2 &
SCRGI 80.9% 10.69 120.09 13.7% 60.5% 452 9.7
TRA-T qrR-UTde 108.3% 10.89 134.6% 14,47 64.6% 53379 11.3%
BT pAcId
foam s 56.3% 8.67 11537 12.2% 5517 3419 8.2%7

BIe T O <0.05 TX Fewyl A P I FA 2 (SHT Ad 1o ); (T =3;+ THE)

6.8.3. = %I UG W TG U T Sfparsit
P qedih: (ars. fsiiaed) 3, ofefT oo ofien od
T IureEm)

3T, g qer MEY F @E (TEaEeE) fed
14 =T STERT & A1 B @ 39S WX Thigd i
o YEE & YA <@ T 2, G99 s gar a9
ST (1.511 TI/3.) T T RIEH 50% aHwTRE R
50% FET Sge R mm er 1 &, (0.716 </2.) § w9
Al AT (RaX) 39 a5 H T AN A ud
SUER | e arerel @ s de &5 bl R |
SEER & F N A SarE (39 FW.) off st &S At
TS | e ey, I & | aHieIeS A B

feTeET 28: e & faep 9 W STIETATS & 994
ECI IR CE A IR A CIC NG G

@/2) @/Rw) (&) il
A 05067 1.185% 35.0° 5.00°
&, 0.5937 1.511° 35.6° 4.00%
Ay 03957 12370 37.6° 4.00%
A 0.716° 1.2007 36.0° 3.67%
A 05067 1.407% 36.3° 433°
W 03837 0.644% 32.0° 3.67%
04445 7197 35.3¢ 4.67°
03707 0.844% 34.0° 433°
Ty 0494 0,756 35.0° 433°
o 0457 1193 39.0° 5.00°
Ay 04697 0.9419 39.0° 4.00%
o 0543 0541 36.0° 4.00%
s 0.679° 0.970% 35.3¢ 4.67°
e 02107 0.444%% 18.67 2.67%
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W dBX SIS UE | A SAfdREd THelEl @
0.8-1.23%, UTF 6.61-6.84 T 6T & 0.203-0.305 dS/m
% d9 I T | Hedsd 1ede & ofgR WX S U
THAE & S FOMHS deqay o, AT U B!
S8 A1 P B T MU U qeEd el # e
T 1Y HERICTE dedsd 9l T

6.8.4. Ff # g TE ITT W AT-IRH B
wicfsear: (SAY Y&, T.O9. Il T4 H’a )

Te FETH Al W G IR F I9E H JAHT
FIA % [T FRA T T | Fal Sta-3a bt | ST
U gE-A & e T, ed 4l @ sd gt &
AR IO (41.3 UF 40.4 ffed /2. FA:) 0@ B
% " (5.7 wd 5.1 FEM) TG g5 | AR A (7.5) 1
TS FeawE ot (foRTHe) I AR T (593.1 pg/
g FW) &R &1 (496.6 pg/g FW), BAEH 78 i (123.2
pg/gFW)ﬁ“ﬁ?gﬁWﬁaﬁ'{WWI

| . g9 v Eﬂ?ﬁ%ﬁ%ﬂsﬁ?aﬂﬁ—
SUEIRG X [ qEe & = Ae % fawra § a@r T
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e 29: At &0 URIE B S, ghs AR TR HATS 0@ W A A B THAE

SIS & IRiE B SUS Gl /0 B 9/ Bl B NI T TR & IRIMES 9y
(@ /3RR) G e (wg/gFW)  (ug/g FW) (ug/g FW)
BRELI 29.6° 3.1° 5.87 448.5¢ 272.1° 57.0°
IR 383 519 7,05 557.74 308.87 77.0%
IRA-TAT 40.4% 5.19 6.9% 484.8% 473.6% 85,87
Sa—arereT 40.3% 4.7% 739 573.4% 296.07 93.7%
ECREIE 413 579 7.59 593.1% 496.6 123.2¢
I TR-TT0D BT palead 387 5,010 6.9% 584.6% 341670 100.5%
forar anar 31.4% 43% 6.5% 496.6% 370.19 78.6%

A HHA F AW BT R p<0-05 W Fe@y™l FM & I F3 2 (3F A W 0w); (T = 39 + THE)

6.8.5. TEARY §9 % IYH SATEU B GIS,  6.8.6. IUF T YOI F [T Bl Bl AT fopt
qedi ©F 9 ¢ (TS 1S, oS At ofidll, TR 1 it (19T @ ol ©d Ay i)

@ A, a9 e o Y ) Tedl %l 14 Rl & gedich & T AT o6 T |
e i T U AR & [0 SRS 9 & BTl o Sebal bl 45x30 THI Pl g G S T | 9
21 ety fafger S99zl -Rudiiva-ug-1, 9RO | g=l & @y e & gis w@ Ius qwh |
ARTASTTA-TH-1-1, ARCAECA-TH-1-2,  Ieo@d AT G177 | TASIE-98 F T i Ak
AT EITT-UF-2, ARUAAECT-vg-3, A (135 JN.) M Wi @ F@E (66.8 AHl.) TSt A
ARUANESITT-Tq-4, ANCAAECT-TH-4-5, T, Tdi% O o qaash fead (qasmanet) H de
AT STUA-TH-5, ArRTAAEITa-ug-6, (5.02), T H AeE (16.8 FHI.) AR G B AFABA
AU SITA-TH-7, AT EIUa-ug-8, (1020 & AH.) T FpEA F oAfE 9T TN AIG A
ANTAAEITA-TF-9,  AIXTAASITA-TF-10,  (FaX o) &l SAfrebam warg (10.7 &), G Tbe &1
ARTAAECA-Tq-11, ARCANSITA-TH-12, AW (5.53 i), smafeep s@wal a1 den (7.33), fados
ARCTAANSITA-TA-13,  ARCTASITA-TH-14, Tl & Q&A1 (9), T3 & AT 9R (401 TH) TG IU
ANTANE A3 1, STRTTEETA--2, IRUASETe-3-3,  (264.03 4. /8.) TAEI=-98 ¥ &1 &l T |
ANTAASITA-F -4 &H1 FeATHT BT AT
HRUISITT-TE-8 F S T AT U AT SFHAH
IR T, 3 96 ANCESTe- TH-14 H A o

14.00

— Kg/plot

I

o
| 1 | 1 1 1 J
B
H
H
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(&) (&) e (@) 3w o (i) %/ 50w

THIRTR Ade 85.6 652.5 2.60 3.00 145.4 95.7
wfer 105.0 723.7 3.50 3.60 159.1 104.7
o 427 353.1 3.10 4.10 167.9 1105
RSl 100.0 720.1 3.80 4.00 149.6 98.5
R 109.0 912.0 3.83 5.00 148.8 97.9
ol g 102.0 809.0 3.50 5.33 148.6 97.8
Rl 1135 1020.0 3.33 3.10 1433 943
R 80.3 485.6 3.43 4.50 1313 86.4
HITE—1 97.7 595.8 2.90 4.00 160.6 105.7
AoFomR—1 513 614.8 2.97 3.66 216.6 142.6
TTETE—98 135.0 907.8 5.53 7.33 401.0 264.0
TTETE—2 1155 704.2 2.80 4.70 198.3 1305
T3 120.1 795.0 2.90 4.66 230.0 151.4
A XD 114.1 561.0 3.20 433 123.0 80.9
T § (TW) + 42 31.0 0.15 0.18 9.0 5.0

B (§=0.05) 12.1 90.3 0.45 0.54 26.2 14.5
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6.8.7. WX H iy~ fHEl # U T I[OrEr
AN W GAIHT (THY S, ST W S,
AN, AR, TH. TR, 1 BRd)

qeT H 20
SAIATSTTh feREAT bl U
Le i uC R NI
g 29 U ST
T GEA B A 20
TGS, 2020 H 30x15 WP
. & gl W A | forty
IR 1 B o o
o @ 1 ik Sars [
(79.5 |d1.) sfiF®T &
UASEN-1 H & H B |
fpedi & 50 wfde T
S Qo (Feh H 44
EsIRCIRCIECCIEcCa
gal (59 &) # 34 &
g et | T 10 e
4 ged s wd (10.3
1) SR whi-1 | 5o
8ISl &l (5.70 &) a8
TS| O e wiedt &
qalies dedr SiuE-10
(13.9) & T H=9 FH
%. Fat (6.10) foem & |
3T P TS | g ST (8.
25 M) e # |
A Fell AR TS BT
T Seih el SEed Ti-1 (16%) H Er i)

6.8.8. T & Aaed H FHT oMol (3MeH) I
1 St fafaaar-eraia gom: (s R,
Tq. &. AT, T qis TF 299 foErd)

GiE, 2020 § THEL & 94 STEAEA B TEAT B
AT B &G AT 1| N B S ud
% SR U THIEX & S-Eed dumafedl i i feba
AT | SO YRl A § Y@ gU 94 THIE S@d Hl

ﬁx.m E“fﬂﬁa:]f
7eT B § frar

35

Tl H FeAE & AUR W AR G L S R
(60-80 &), Sref-artr fped (81-100 FF.), T fepet
(101-120) Tom 9gq & fEEA (> 120 F1.) F e
fepan T | 3 Ay 2l S @ § S B &
Reff & ofaR W i aw g oI g (<50
SUHAE), AT QI (51.60 UBE) AR gBA gu
(>60 Sruwhas) 7 i forar mm or | e fRy T
Sl § gl Rl & | SeoreE A qrE w1
Fll AU § @ A R & A § e
B 9.6% T HT Bl & Tebl U Uehel Tl & d9 53%
T o1 | 9 & s Aied AEfE AUR W FeE J
g F fafr el &g fafasd Yo & 9gd g
R | 78 3FM & & 7 Su-aE ar faseer st
TR & Fih ST Fe e fafge dematrt &
S HHOT @ B I Bl | e SU-HYE H I gl
BN SEEA § g A A o S &
Ha ¢ |

ZHEY % 94 A F AT gEyl faraear
F a9Ilar germ e

THIEY g H Pl cllrged [T

X
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e 31: WY B HAE N B oW B KAl B MR W ST F T

i B wars (ST ) ey (et ¥ <Srywers) S (&)
TR (<50 SITHAE) 8
hl (6?2:30 s AT (51-60 SITHIS) 12
W (>60 SITHATS) 4
YRR (<50 SUHATS 10
ref—aT 8;)_100 W) o (51(—60 @WSTI'%% 21
W (>60 SITHIATE) 12
: URAS (<50 SITHITS 1
ol (101(1_61)20 s A (51(—60 @Wmi 12
W (>60 SITHATE) 3
: RS (<50 SUHATE 3
& am(ﬁ;mo ) e (51(—60 @WSTI%‘; 4
W (>60 SITHATE) 4
T 32: THIER & Sl | gfs T6 SUS & agdl 7 e
farerea iRritex EINEE Lo WY ik
. oy 18.2-77.6 19-74.8 17.6-13.2 17.6-113.2
fﬁmm (&) e 39.5 38.99 42.1 40.8
Al (%) 40.1 40.9 46.4 41.8
o B TS (@) ;‘117; 37.2-3127.6 336:(;4 34.461-51;13.8 33;463.8
60 SraTdt ' ' ' '
Al (%) 28.8 28.7 34.7 29.9
o @ s @) SRy 58.4-133 58-168.6 62.6-158 58-168.6
% () ey 89.2 96.5 97.9 95.0
(%) 21.8 21.9 27.1 23.4
ot 39-50 51-60 61-73 39-73
ol e B fo e 443 54.4 66.5 55.09
T (%) 6.4 3.6 53 14.8
ot 3298 2278 3.0-7.8 22-16.2
el / Feleey e 5.7 5.1 53 54
(%) 31.0 233 223 31.9
ot 93-129 102-134 108-141 93-141
el T @ fod e 106.5 119.5 124.4 117.6
(%) 10.3 7.2 6.9 9.6
: ot 57.5-334 46.8-328.4 6.8-237.6 6.8-334
E%WW%WW ey 334 113.7 111.6 116.1
(%) 459 489 52.7 49.6
S SRy 49.9-327.8 42.6-320.6 6.4-218.4 6.4-127.8
1 % (379) ey 124.2 113.0 100.6 11.0
(%) 48.8 54.6 51.08 53.0
SRy 4277 3278 1.9-6.8 1.9-7.8
Bl o oldrs (@) ey 54 5.4 5.0 53
T (%) 16.2 20.4 20.0 19.6
gofy 4.1-10.2 3.89.8 1.9-8.2 1.9-10.2
Bl N (F) ey 6.4 5.8 5.7 59
T (%) 20.7 20.2 26.7 22.1
SRy 2-6 2-9 2-7 2-9
el & YA B G e 37 35 3.4 3.5
(%) 37.8 489 39.8 442
ot 3.2-78 3.7-9.0 29-6.8 2,99
Sroavs (ofda) HE 5.4 5.4 5.1 53
(%) 19.3 189 17.9 18.7
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6.9. Gl B Gt

6.9.1. % Y fredl 1 FIE wd qedieh (MR i
wd B o)

i 13 ToREHT BT EE Ud Hedich fohaT T | g
A arbll T (S T ) H 6 B SR e T
(272w ggam) @ 7 FEl @1 ARERT § ahEeT 6 @
b a1 H, ‘qEn SE Ty fme § a9 & orftead
S N B TN B 60 B a1 W T, T g6 &
fefr ate ‘g AR ey F ufq 9 7 af & ot
e TS H TS| 50 Ui G AW H HEd HH R
SIIET SeuuE-1 § @) e @ qE er R |
Rt & ST A (5.2 ), wf der gt oo
| T (71.3) SR Gl &l 39 (140.2 AH) &1 &
TE |

W e | g I & 60 Rl A HEARTEAR
THel-4’ foFe & O & A S (27.6 ) & @
T, SafE ‘qar o # 9 @t et Sar (60.7
Y1) &1 @ T | g AW e # 50% g o 7 e
9 o (41 f&F) o g @ sAfrpad sty (59.3 &)

qfTeRT 33: SThieh et fRet &t gfa ik IS0 esie

IS & T | B, QAT Aar fFE 50 gfded g
e # TR ot B (91.4 ) @@, ofeb 2w feem
Bl B AT AT (4.04 T AR ufer e sl
HEAT (68.9) § el UIT W | 3 FEIN & SR W TE FHel
ST | & 6 gE SAfiar R & g s TR & B
2 IR g9 SWENT A1 a9 A1 s e &g ga
Tl & WU R ST EeT ¢ | WY 8 3 R &
9 faad & 5@ o |+l [l & G T EH @l
S 2 |
6.9.2. TaTSEl H FFET H qeaiw (e i @
P o)

qodt B gie Ud Gl bl Gadar eq eereal @i
12 et &1 gt fear mr ) A @ otfeean e
(49. 9 W) ‘TS FpEH H & B T | AT B
4 50 ufded g (46.3 o) @ v qrn T, STaih
g STay st R (52 foF) ‘ge e 7 &t fohg
T | Bl Gl B AR AT (6.48 THI.) ‘wAe
fope o &t T T T i e il b A e
(38.7) @ ‘gaT @AY RRE H urEm

el / waa i @ S gk /9 @ 50% g TATAE e /i@ gl @ suw
(@) e IM @ faA (@) e (o /i)
(60 <) (60 <)

EGIIIRIE 71.6 57.0 76.0 4.0 61.0 112.0
EGUER NI 77.7 50.8 71.0 45 67.6 129.1

EGICER 60.3 445 69.3 52 71.3 140.2

g a1 66.7 45.6 65.7 3.4 55.3 101.9

ERIRIK! 69.5 44.1 57.7 4.1 51.3 99.7

dHUH 1 64.7 42.8 49.7 2.8 442 85.6
GE (=005 9.1 4.9 12.0 32 13.4 20.7
AT 34: Tar a1 Freedl & Sflerzy 1 fehre ofR g weeie

forei / B i o Has 50% el Tl Jfafy el A Tl /
60 IS (F) ® M 3 A (&) (&) urg @ e

ol -1 39.7 61.8 45.8 3.10 57.6
THUH-786 438 547 50.6 327 482

T < 520 43.7 59.3 3.79 58.4

g siffar 60.7 914 455 4.04 68.9
e AT 412 61.2 47.6 2.93 36.6
MSINMSUASNR THI—4 276 41.0 44.4 3.07 37.8
SMERASYTRMR THI—2 34.6 36.7 48.5 3.98 40.8
el (tﬁZO.OS) 14.4 9.9 4.4 0.41 3.6
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e 35: Tearedl A FRET @ gfe ok g weee

el / mad o B Farg (@) 50% el A @ R e ol (W) we @ @) wel/dl @ wen
PN 35.7 54.6 48.0 5.00 38.7
T 3facd 46.5 51.6 50.3 5.58 34.3
efe 49.9 72.6 43.6 6.48 35.8
QISR 36.1 67.6 48.6 4.73 29.0
Al 39.1 66.0 46.3 5.87 333
Sfefl afiel 50.2 77.0 43.0 5.27 36.5
FGIRSHl 46.7 73.3 45.6 7.60 34.9
CaSl 495 79.3 52.0 6.27 35.0
T B 37.2 64.0 43.6 4.58 33.8
HHTAT 393 46.3 48.0 4.57 33.2
3T 45.9 78.6 42.0 5.28 33.1
PRI S]] 492 72.0 42.0 4.67 35.4
Gl (91=0.05) 4.8 3.8 4.2 0.61 25

6.9.3. ATE H qE T AT T 1 a1 A I&
TE I W qNE (B smt od kg 9

9o X 9T et qer et & S gl & geeE @
HHIT HA % [0 TF TN BT T | G SIS
et o Al &1 o qEErs F S WA & e
Tae § AR, 2020 & Jed 99 & &g A ST
(Z8) 9T AT 45 &A1 x 45 T, 50 T x 50 L. @R
60 HHI. x 60 THI. WX U | 3 & e d<qE J
T T qreft F crfereeem S (102.1 ) & H T |
Briies, fd=R & Jed dwe § W W qd & =
AT Ty A (55.3 L) &S AT T OFR &
yoH @le § T T Y H qAl H oAeewH de
(7.4) &=t & T | DAl & = gU (AR & Fg F, 45
. x 45 QU1 B §Y I @ T Qe B AEHT
s (89.1 |HI.) &f S 50 HWl. x 50 HHI. H FTH W
T T Pl F SR B aEL G150 T x 50 T
# g W A T A § gy drer a6 st
& (6.15) 91 H TS S 45 T x 45 AL A TH W
T T Qe % T o

foR & e |wiE § @ T qE F uf dren
At Sl St EEAT (70.2) qT e e g # Sue
(332 9M) &1 &1 T S ST & AR FE H T T

38

T & qEE 6| et & A gl & A # 50 d. x
50 THT. 30 W T T et F ufer dver sAfdrepa gl
%l T (66.8) AR HfcT A Fell A U (298.5 I IS
P TS S 45 T x 45 B B Y WA T G &
U i |

6.9.4. T B If& TG T W EH, BIEHIRE
e el & w9 : (B i, e et @
5. Feiaed )

I OX AEEIor, BIEhIE Ud GIeid & 991G H AT
B F [0 TF TN R T GREERE T G &
150 foam. @ 100 fRAT. /2. %1 3T & g B O 9
P qaies Sae (70.3 THI.) &1 P W | FEHRE @
QT G&F H 150 fRar. qem 100 M. 2. @ & A
TR FH W GG & GaE qdr ud dE F a9
s H &9l T | I YER G BFeaT 100
[RIT. ATZEIoTT T BIEhRE Td GrersT 9o i 50 fh.
A & TFH B OGP O Gl bl Ahad ded
(9.81) e Uiy ger gl &l AT e (65.2) TS A
T | BTiteh, Ui 2FeaT 150 fRIT. S qe HIEhRd
wd NI TA% B S0 fRT. AR B OAgE B W R
P AABTT TR (6.4 THI.), Tl & AR (11.05 IH)
q& Gl IYS (702.8 IH) UE TG |
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AT 36: SThisl T 3l B 39 T a1 falRedl &R ofeX &1y

g ffey Tl /e LEASEE S
45x45 T 50x50 WHI  60x60 WHI AT 45x45 WA 50x50 WHI 60x60WH  WEF
TS P Ugell T8 57.6 57.5 425 52.5 184.8 2326 1212 179.5
SEIFAIIENASII 56.9 56.8 48.4 54.0 308.7 2472 298.9 285.0
3R &1 Ul A< 64.9 69.7 56.7 63.7 287.5 3292 281.6 299.5
IR BT TRIRT T8 70.9 74.7 61.2 68.9 335.1 328.8 246.3 303.4
SEEMEAR RIS 72.5 75.4 62.8 70.2 371.0 3543 270.6 3320
ey 64.5 66.8 54.3 297.4 298.4 2437
A (d1=0.05)
ooy fferat 3.0 38.8
3R 1.7 14.7
ot fafrt x Rfip 7T 35.3
e 37: Swprp FaT A gie R G W N, P 3T K & 999
ERIC] Tl /T el B @R (G6) o aor () ol / d el S (A /Afy den)

fari=mr 6.42 6.01 9.76 49.2 480.8
T Py Do 6.87 5.93 8.88 56.1 4973
Tsp oo B 7.46 5.95 9.03 55.1 496.6
Ty Wso Proo 9.04 5.78 8.78 60.2 528.5
T Tso Bso 9.81 6.32 10.62 65.2 692.5
T Troo Pio 9.09 6.27 10.73 62.4 669.9
T Tso Broo 6.66 6.37 10.83 57.0 618.2
W00 Moo Proo 8.49 5.76 8.75 61.8 540.4
T Teo B 9.11 6.40 11.05 63.6 702.8
Thisp Troo Do 9.00 5.69 8.67 55.6 4832
Thiso Wioo Proo 7.19 5.65 8.35 58.1 485.5
T TsBroo 6.42 6.19 10.69 57.8 618.1
Thisp TrsoPrso 6.50 6.08 9.72 54.8 533.2
Q:ﬁ:cﬁ (Tﬁ=0.05) 0.77 0.41 0.75 3.5 42.5

NPy ———
6.10 HEAIIIT et
6.10.1. 37 I TSR QisTdl & dioTods I
F TEMT (99 AW AT T S FAR)
e Nt (e, gar-avr wd Fei) e g &
W H HAEH AR (WEl-2-wE) @ AR B B

U U & U ® ST 1 SUANT [RAT AT | 39 T
4 9 SwERt ger &, (U & o (10 el + gord

39

F 3 (2 felt) + g 1 @ (5 fen), <1, {ae @ =
(10 firclt) + war-aw (10 firclt) + +fig @ @ (5 forc))
AR &, (o &1 34 (10 frcdt) + e (10 frell) + g
F 39 (5 il )} &1 affaa fean mn ) et # a5
a1 fafr dadl fadanedl seia 3, gy, @R R
T WIHEl & AR 9 {9 & @ (10 fel) +
qaedt @1 o7 (2 frc) + A @ @ (5 frel)} A SwEr
P TEAS I T G SR et HeRT serEe &
fom T w21 gdifod oRRefEl § e) @ T®
HeiRd U MU qreEs-gerl AR 9 7 dueed (g
g ), AUERE T AR F ST dedl
ygfd 3 | AR e & WERO & 9% dueud SR
ATAT T H T oAE gha 12.4° @R a1 3.8%
I T Sl T &7 U8 Had FH AU 12.0° [ wd
3.4% 4| UAEH-gE OR U9 &M & Ued fod |
JeEH AT SR (0.46%) W T ST AR WEH
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(%)

Chemical values

[T Sy 8

. _ =
TS§ RS

II |
T8

qre- gl AT 97§ Zeaed, a0 T T
qT SR S7afy F FerT F T9T

0.50 200
S 030 150 € %z
E 0 month 2 months4 months §
e T ﬁ
e AT ST

qreT- gl A 97 F GRE O ST

ST Y SRV STl F qE T T9IT

RIKECa SIGHCIGIE qgaT
(AR ShRfRET g (@R gg=d qa.) (ot o)
TeFTT % fo & TE R gher afsaar

% SR % A8 qEE FH ATHIHE AR (0.43%) TS o
TS | 3 A, AR HEN & HSR % SR Ui e ]
192-178 f1/100 I %9 & T | %: | I N
6.10.2. FaT geh-sget o ol OF WerT dr § | ©7 o
q@(aﬁawaﬁ-{ﬁm ) o 0 1 2 3 4 H € 7 g

A & WAl A ge-Bd B AN qUl IS
AR & T TN R T | 2% el & Iu=mia
Wil B g S & U @ er=s gEn T
SR AN F ERM, FA A o, HA A,
YIS ABA FAN SEIE oFrr § g W,
Safh TEpifdEs ufrE ¥ 9.40-3.29 fHIT./100 I
qg Sied 99 (9 f&fg art gSie e W) |
8.80-6.6 %l FHHI Wl TS | g FIsehy Febral TR o e
% Hell A AR gl &l ARG TF gl JorE
q gugian fu faar ofash amedf & 8 We % Yeila
fopam <1 Fha B

40

Far @ J9 gA-%d # UHTE, AUETE T TG B
I T ST FH FHIT

el 2% F9 % [ 39ER
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6.11. arfser

6.11.1. 19 % Tl § TP & HTHAA S A W
S (T A, . J. SEREw T ge
SIEIRE)

Ao B | a9 B ST - Sgipand Reaed
Td FGAT TANRT B 8 HeT x 6 WX H T T qdT 5
SN (@anfcrar QafTRIHE) B ST BEA & A T 3,000
g Hiex & # 1 HI & g0 9 R W g
STl & g SEeR X fae T el # a1 ofed
G 2.93 HeX (T RN - SRS, 2020 § IFFER,
2020), 3.16 HIeX (g@Y @, FdeR, 2020 H S,
2021) TAT 3.45 e (FEd ’Em@- w4l 2021 | 3B,
2021), &t STafh 9fT q H A (T F w) HoolEa
T AL 12.8, 16.6 Td 23.6 &1 | Teel, FAU AR drad
formrEl & Ora el Pl Hes HE: 1.65, 2.06 AR 2.38
Hex o |

A B AT T 8.56 Td N FH Hag
100 T o1 | A F gies 1wt F ufey Grew Bt P G,
Tell 1 SIS QT aoi HA: 15.2, 16.3 A9 AT 14.94
U o, STk S, 2020 § S, 2021 & BEA Hl H
ol & SUST 150 R /2. &S @ R )

6.11.2. SIE-TFAT-FARIATEAT SR Y arvent
1 o : (T, F. S, TEe dEeEr @
5. Feiaed )

a9 e wEd /e A wEe (T
HEA /2 ) P ATHAT & B H I W TH A
fopa | 3% for St qri-g@ T, B 6 x 8 "Il W
ST T T FARRfafear, i i & H9e §S SHehT
ST FAEER-G1 &l SYAM § @l T4 | SR, 2020
4 99 & gHal F TS Hied @@ HX Y TE H A
T, Wi, aX A A & FHROT U Feged Tl
B | G | 70% SO @ T, F1 Frfeear w
FET H WY AT W AW T A1 AR TH G SARH
HET § A & AEH § T ST fed gu

41

6.11.3. 919 guefua & sig & i sonfoat &
freTe SFqRR 1 e ¢ (TH. . SIEREr, G
qafET T T, F)

i F fafe Tl | gl e @ Teas A
% o0 o SRgETH @ RIOAT H S | SR, 2020 H
T § T W O o6 Fger a@E, g
qeifed (&), agar awie (fem), Sgiwam Rewes,
&SIarar A, AT gaARe, YA JeT 0
BEICIHE TEA A 4 x 5 HIE B T W Io% 94
Yl & AR e H AW T STy Ry,
ggar Feife (e71) X Fgar e (Ga) 1 S
FE: 145, 129 AR 121 Y. T P T, STafF Frgar-aniT
¥ g9 B9 Sarg (47 TH.) T @ OB

6.11.4. TR fomrer & ffv= qaeaett &
qed gy di, oA Geed (qad) <& et
@fTew (Sisaien) @ gl emar (Yo amate,
U. T§. $| @ . J. SEREm)

Erefafkar farer l f&afi=1 qeear & ded Hewyel
e e S TAr i, offee deed ud faentwEr
ARTET # ghs &9ar B 3 & U uF JEnT
T | 3HY A IUER & & d (g &), 8 3=
O AR (2 x 5 Wiex), & ASH QO JERA
(3 x 5 iex) @ & F FEA AR (4 x 5 HieX) |
T F FEE (S qEd) B0 x 1 Hed B G W
gt § A T AT F 22 TN B AE, T B
U O & T BIEQIr fAH1eT & S HAA: 5 x 2
ez, 5 x 3 Hiel A 5 x 4 G F AT W HE
72.8, 65.8 T 72.3 YHI. U | TG H 5 x 4 WX
P W | A M@ qef F ool @ ocarg, ofw @
AT, IR T SR S8 o el # gha e
I 43.1 T, 5.83 THI, 12.7 S 8.22 AT TAT|
farenfar @ifeT §, 5 x 3 HieX # AR | aF #
TS T el A9 AU 171.1 9491, 3% 0.64 . o1
SElh 5 x 4 Hie I WHT X Tefie Smensti, At
g MY el b HEAT HEL: 7.9, 16.9, 85.6 UE |
ST G B 5 x 4 Hiel B WA W A H S,
IR T, T STl Bl 6T U Jreatie arensit
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1 T B HA: 112.3 T, 117 74T, 4.1 TR 2.7 gm0
™|

o7 % Y AT ,;;

6.11.5. S{iW & Y AT, Hf TG A HF o
BEd : (ST FW, TH. A SISATA, GBS Ar@rTar
Td qaa)

W & | qfeE @ SiaEEd o T | 15 A B
HS oY ekt 7 Aot 4 fRE (Sl eR) @ R @
ST T | 3HSTRITS W BewE B F 10 &Sl & ae
St @t afEl 9x difed ($9) &1 STeRHoT o T | AW
P AUE & TF a9 16, B & A H 9.0 § 36.6 FHl.
A FAE F 0.68 F 2.34 HeX q% I gig TE T |

I 7ol qeH # A B wex (RRer-or) &
@ H B | A § THE (SHIn) =T A1 A qeft
o HH SR IR T S & G H He 130 T,
ofey et aT b EeAT 8 AR uf dren wiedt @ w14
g HEA H I F IAEF 1515 BRI /2AeaT I & |

6.11.6. TN T Her-STR Hi rfwebl oMl
% Sia 7 W Sfa:wad ¢ (T foard, T
PR T TR )

g U9 e eNiE & 39 YA @ 6,000

42

diex ana § A9 SR @ AR (qh & 9= )
(5 ¥eX x 3 Wiey, 5 HeX x 4 Hex qgr 5 H#ex x 3 #eR)
T wartera AT T v Hie 2020-21 H B0 HeX @
HTHHA & ®U F o7 W15 x 5 HIeX H g0 WA
T gAY U BT & ghs @l o 9 B S iR
AL AT P SALHIT IR 7| T H 5 x 5 HIEX Bl
0 T Far ° 5 " x 3 HIW & g WAl T AR
P ofd: HE § G99 ot qet P FE oot H T |
i, 5 Mol x 3 el # AT F Y i T A%
SISl &l T A Al JB & 90T H SR qAT
T | Wi § 5 HieX x 3 Hied ¥ FEa 7 5 Hiel x 5
X & WRIT T & B Siawad § o &l St
SUST &1 B TS | HEE § 5 HIeX x 3 HieX i AT |
AR T T A IS &S Hl T, TAdH A H
T8 5 Hied x 5 HieX & WREFT ¥ 93w w@w
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T 38: AR A PrTITRT ) ghe R

R [@ieR) TRferT dEiRar FRalema@ar 59
i 9 S (@) I AN () e @Y Sarg (@) I AN (@)

5%3 120.8 3.77 109.7 3.68

5x4 150.0 3.77 109.7 3.11

5x5 157.5 3.43 149.7 4.74

AT 39: TART SN FRATRPT & ded weX & 8 3l gfx fadwand

FR et B T/ (fiesy) o LaciWAs 15} IS P U LEICASE N
(=) warg (@) (el / 2Rew) (fbe / BecaR)
5%3 22 20 85 73.2 5 5.2 411 458 1415 1670
5x4 18 9 78 115 6 7.6 390 504 1057 919
5x5 27 16 82 43 9 4.8 340 656 1717 1144

6.11.7 AferFT gfaar SNeNRa Hi ot Somell §
X P BEd (T REr, e T @
.S, SN

a9 2020-21 " Fferdr A B AT AT
AR (5 11 x 3 7, 5 1 x 4/ I” 5 T x 3 W) W
T IR IS A A & SfAwEd & AR 9 I
T 5 W x 3 e @ g8 W Ay e § Serg
Ud P A T gha Tl b AET (199.4 T,
4.18 ) IR T | MR I AT & AR qH
IO A1 5 HIEX x 3 HIEX & WK H & H E |

ITCEBT 40: AT (AT SEMRT Y AT+ehl oA % T HeX
Pl Iu

IR @Wex) &9 sua (el /3qcR)  goret 9w (. /7))
5x3 1083 3580
5x4 984 2966
5x5 266 801

6.11.8. gy Sccized H IfE F T&dA (T
FIX @ TH. F. SERAM)

6 AN & ST ST, 2020 H 48 UTHe (9rgere
Swdlzed) & WY AU T | B HEM & a8 Had 33% i
FI Siifgd W T, 39 AR 9 B AT SHa |
70.9 THI. & e g5 e AT FX B B
0.96 HHl. & |

43

6.11.9. Brar seniRa iy arfeed yoeR H weX
P A BEA : (THA FAR, G A@ITAT T FTH
ferardt)

Breer (8¥g, afaen T gger) eid Hiy arwe
YOTiell o 8 Hed & asie Bl gedieh [ T |
X ARESH, BEBRE Td qerer (100:100:50 B631/2.) @
UM G & T | HeX hl GG T 3T & AN H
Tl T8 (2), W A e (117 ), oy Gy 91
aer (15.5), eiied &1 @ars (8 @), of dre et
g (2.25), %l B @ars (7.13 THL), FAl B OGRE
(3.8), ufd well &Ml & de=Ar (5.5), 100-dRT & AR
(32.5 7m), it @ F@AT/100 I (277), SR e wieat
% FE (10.7), 10 Bl & a9 (25.2 JM) X Jfa
Qe BTl B IUST (26.7 AH) B MG fBAT T | HeX
T AR & G S & qY (Hisf) B S 61.7
q 81.3 THI. & SIe TAT BT Bl e 4.0 H 5.7 THI.
F o9 ot Saie BOd BeE D GHT G H HaAE 74 A
85 HHI. & oI qAT HIAT I e 4.4 § 6.2 T, B
39 o | TeST F A § HeX & gAs & q9F H A
FAE 37.7-40.0 T, 3 HiAT B T2 3.67-4.36 T
ol STafh HAT Hele b T9 N F HaAE 55.0-61.3 A
AR FR TeTE 4.23 T 4.57 . & 919 T B | &3
% A H, qeX P AR D T &S U B SHAn
51-59 JHT. 3 HR T2 3.67 4 4.36 THI. & 99
T | i, el # FeR d GHg, G F Hae
55.0-61.3 AHI. X HX TeTE H 4.23 T 45.7 991 &
= TS7 foRaT AT | e} P AT ST 110 R /use o |
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e 41: AaeTH famen & e Welex ok Su=

e JR qe Bl
S (@)
1 112 15.1 15
2 132 17.0 26
3 136 23.6 27
4 91 11.1 20
5 110 13.4 23
ey 116 16.0 22

6.11.10. PBaT R & TG FN9HSIT s
R AHIT (T FAR, T G, 59 foyardr od
. . SERAm) : FEen wEa

T4 A1IT H 1,500 & Hie & § danfera
T | TR, 2020 § AR H T o AR 4-UfcEdl @
T % 2 Grg H Ery § AT (FRE) 1 T8 | wea
T TEEOM, BEHRE TF qerd (80: 60: 50 fRA. /2.) F
M GUF & | ghE AN AR SUS & AR &
1 HieY x 1 Hiex & U1 3U-af @ T 1,320 FHE I
& W 110 R, el IUS W g5 S 833 fRAT./R. &
TR AT

I () Tan/dY wie daq e e o9 w—fﬁﬁﬂaﬁ S /

il) il) e e ()
45 45 26 120
52 58 30 135
59 60 32 140
40 30 20 100
42 34 24 142
47 45 26 127

6.11.11. AT dow (RrR¥eh), agar afrgierar
(Tgar) @& saavT siforatar (FgH) SERa H
aqrfveel SeTret 3t gf & ¢ (YT aataT, €. O
R, TR T, e FAR @ T F. SaREw)

P qrivrent HieT H HRT F 3 TR ga
U U SN AT T 1 3,500 @ Hie &9 § 6 x 5 Hiex
@ T W gameqE da (RN, qg@r @
(wgan) iR ecfrarr Sfiforatar (HgH) & Wl B A
7| AT F B AR U, FH ARG B FHeAg
AR FR Pl TS FAMW: 52.4 THI. AR 6.25 foedt. o
STalfh ST TSl ST gemivaT ofofe Ud il fiferaran
T =@ FHH: 25.3 AT oNR 6.31 oyl qer 24.0 . T
7.04 Tl 9T TR | T 1 SATHES o W Al @ B
T (48.1), G N FHag (15.5 TT.), e i den
(3.3) X O @l ST 1 EEA (5.6) S dBK gha
qe 91T T |

6.11.12. 9 afid FA arfredt Tomell & FaT
e qX e Gt 1 9 : (qrs. fRofeedt
3, STAY I, U9 Q@A Td A )

39 JANT |, AH-SMeRa i anen sonferdi & gar

EC (dS/m)
- - -
SEEERESEEE
sEZE&ELZZEEs8

0.000

Initial

Harvesting

Tr-STene

Y A T F R # e @ v

44

Harvesting. Harvesting

#Z % a7 HaT % TEEqE O 4 g



/g’hf-;“
2!

qiitie fides : 2020-21

@] UX AT & Sl & THE B STHI B |
AfeEn # wEd weE ¥ TR AR AR, g & T
(0-15, 15-30 &, TeTE W 3 TA) BT & THA T M|
YT, $6 ud uHelEl ¥ Aewyel @i HeE am
T g 6, G ud oHeldl 4 SwieHd TRREE
ey yafdia e | gar Sifas et & @ e & Rt
BET FOE P G THNE! H gedr T T |

6.11.13. &1 WA W 3@ & H defyq &=
Y ATt qomierdt 1 SE: (ars. feeiiaet a4,
Jel A@Er, 0T F, g AR e @ .
. SERAm)

9 U o MR Y AiTh TRl H A
I, T, Gerl T SEE q°n -G o
% HY S T A B ATHET & w9 F 49 T
qiieror AT T | REE, 2020 & AN UTE STAT-STER
w1 (0-100 T, a7 TENE) @ g & T A
T | ROl | I T & O THSE B YA # T
A faodd U U T | & A9 AR % SR W
TH-STERA P ATTB Ao Pl TGS G T |

¢¢¢¢¢

T
\\

=T g7 @ $Y gomfrdl & d8q gar afa®
FET ST H TEE-are ffaear

6.11.14. Fforar SR TAfTT-SENRA HA ariereht
ToTferRl % d8d Y&l H IAxal Bl Aqengd i
(T T, g REr T T FER)

Afergr gfear wd Al SEIRGT S N
qrivTebl SOMferdt & e (gl %l IaRal i STET R
Pl Hedich] B b [0 Teh AT {RAT T AT 3 &
%l A el | HIATCHIEE ot G &l SURYR & HROT
Tal # IUAe TRgM HH ST GrereT i Suwear S
off | gRoTt & qar e © 6l v & Hi e
&y et 3 gl & - AR S P 9
FHRIHES TG (2@ | 9al &l 9ed 6.09 § 6.14 & &
TR TR S e & oy gl 3RE # 8
Ter 1 diea § FH & A Sfee w9 G fame et |
gfes 3@ |

6.11.15. I RN & AE P & g Iw@T/ 9/
JeBTRa & ol Tasiad § 9 : (TEd
FIR @@ . F. aREm)

e 20 aof & S WA & A B # 9
SUGRT /4 &Hed SRR Ao Bl =TT H %
foe cfede dmm, U o Siudens §EY & ITEN
fepa T | Rte ST (oTRaw) oiR Armifees e STl
(STreméud) @ T~ T Bl IWERT B gU adE
T 2000-2010 TF 2010-2020 FH1 Ty F TAgUaH!
Yo # gu SEamEl @ MR B 0% A o | 9
SUINT/ G AT T A Il T & g a9 2001 & g
cfede-5 e AT (dum) | IwE & fw ;2010
% o cfede-7 aRepd &mfes Ju (3EeA) iR 2020
3 foTg cfedie 8 (STUqeTE) &1 SUANT foha 14T | ST
B & Tagued @ R & fAq otftres deee
JUET (THUSHT) F OIUENT FE THARE T

e 42: Bt & Afces-TamEtTE o1 SR & gt ) e § Suwe G aw (ST)

EUICH dra Ll THNE (%) U T A B
(@va /) (fober / BacaR) (e / BacaR)
0-15 15-30 0-15 15-30 0-15 15-30 0-15 15-30 0-15 15-30
ﬂ'ﬁﬁr[?ﬂ 6.14 6.10 0.33 0.34 0.82 0.89 169.3 200.7 243.6 216.7
ﬁﬁr]‘&l‘[ 6.09 6.13 0.31 0.30 0.87 0.79 194.4 163.0 168.5 195.4
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(guRarETe FtditEhee) ® UgH R T eR e
UUAE A AU wEd g, WAl/A qH, TR
B, Sl el T Sl e @l T o g8 aar
T © o B | wEe-4 # T g SN & | R
4 256 argiead fEgall &1 ST 93 Fiigd HAEE &
IRYE B qedichd A T 9RO | 98 Eehd
et & o il e o worguers § fed & aw | 8
YR & gead gU ¢ | IO & T8 O S & 1 wEd
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2000, 2010 &I 2020 7 F5@ A ITIT/ G- T

q, M & wd St e J§ wEa: 27.2% (1367 &
frr.), 0.58% (29.4 & RR.) @@ 0.3% (15.3 & 1.
% i g3, ST Wal/A9 YW R 9 &5 F FAw
27.6% (1386 & fHT.), T 0.5% (25.3 T FRH1.) &t &I
T | Rl /A M (27.6%) € BE G & AR HH
qReee g |

6.11.16. AHSTST P AN SAGIH 339 & -
et @ STeErg W NO, & 99 : (TE FIR @
. . SERAE)

Tq Qe | i | | Sell B SN
P dieTa-5 HHeY (50) I | diwsied @ &
AR Sfaned g & S 9 el % ey | NO, &
T FI S BT | 04 BLE, 04 T, 04 ST R 25
ST, 2020 FH AX STAT-IA el W @em (57-
&Ig) | T NO, Hisdl & A HM oK 39 ol &
asfl 36 Wl & HEa (5T) SeT & T FRTE (Iglac))
e | 3 4 ofiud Heddsdl B B OGIR
Ffpfide o fEexfimes (R) & 0.70-0.82 & ¥ #
IR T | GREEHRET 9RO & & 6 NO, ® g &
T &g Hea (W) SeT okl FEE ¢ | ReAie SRT-arEia
Ol oh HeATa feeell Tguer T |l & 36 fai
! & e aree e FRe Rest & Jeel | B
T 0.70-0.82 & 3o H U ed«d YoM (r) A 9

I | oo ‘ .
g. B00E-04 IJ} ;’, i ,;:: ; 3 ; “ : ‘_: w ;: ;i { 3 {
= H 4 %3 2 ) = £l S 3

5 amras £ &£ £=£5 3 3 0 E z 514 4
oy I T |
g o [l i I / !
S R 1 | { i 1 ! 1 b
A il M I i i i il |h |
3 {4 i i I PR SR

s
S— z
2049 ——2020

¥ 2019 T 2020 % G NO, FIEASA 7 SR SAav

Ielhet2l
g1

=y ’ ‘" t"' "

19 AT Y (14 (¢-F) & AT D
TE NO, i # arg P SR AeeIaT ST % a1 (3-31)
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T fTd 39 TXE & TNl & fod Rere Sfi-eneaia
DeToT 1 IYART BT Il = 8 |

6.11.17. -1~ SENTH & ITAT &R Hlfe-19
Td qIieReT Hgual 1 €IH ol ¢ (T FAR T
. §. SERA)

36 I | FHifas-19 HeMHl & S)H G & 10
H949 ot v 29 F arg v (TEE, NO, iR
SO,) & Yot & G H T qHT F B A AT
Al & SR B T@ agHeard Teuh @ disn J
YA W W B MR | qER, AgHSAd T &
A, 3 TR IREHl § Heeyel 9§ g
T g3 fEE g8 d@aa i & 7 Hifas-19 & asmett
T &S A & arg T § TS e %l HHE 8 | 3]
a0 Qe & T 6 Ay e hifS-19 WEAO

ACTrosSol ADSOrDIing 1nacx
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R SR TS TR 1 0 T80 QA &l el
2| W Hafed ST # ITARTE A FifS-19 TR X
g R T 36 g1 Jem & A Sitem & S
HETERHT bl O © H T i @ e & &Y H
el T 3 gegH H, a8 2019 wd 2020 & o
AfeTa-5U1 & S & G I R A 2020 H M
F T HereaTeEs aon & A B B T b 3
¥ gRiE =1 (FO-1); qE b A e e
pSTe S F5 29 H A T (FT-2); SR ST
% o § dEw IO 9 dwsed d g & T Red
R ©d Afvae e afafedt fiY & 9% &8 (31-3) |
SitVe Bfafee T areE e #ex & fag T it
q g & 10 999 ™R w9 q G@FEa 39 F A
BRI aRE & Al faw H fRE e @
T2 F A3 & aNH HGS-19 TR0l ) Afash
HEA1 % HH § YT oY STHREH H T e M W
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@ 2| ARG, g AR IR H abed el
e § FrEe 3 8, Hedn o) A § a8 d@en
FIH BC T AUREIT B TdiE A 9 (JUAY, &9,
WiE, I q° Ih) § U dedl g5 divah W UE B |

6.11.18. T&T Sifereh HIe HT AHAT T Ag- Ao
T qRAE AFh & IY SEH G99 (T HAR
T . . SERA)

AR TR o (THERTR), Rd & 931 § Sifaw
P F WX H BT HT QA Sig-Afcd ATH B
A 39 Al I fasawer feEr ) EeAd 2 TS %
AT M aed gadE (TTeEeTs) e
A A CESAH] F QEAN T | e TEEIes
A P ST HE CHSAEl F Sk B W
Tefeed T (Sfewzs Yo Hufem) a7 F 30 T
U T T A T A TEed & ae
TR fgiwor fopar TEm fasduer @ udr = %
AT AR QEIFANG el & 9 3= qedas
I T AR 9 T {6 THEN & ITTheSdid I
TRl T HiceR A H e # Sedl s & A
THAE § FH UE T | GAT & A T A S0 5 FHl.
a7 e § ST THelE B 8.27 & 26.54 /R,
% SF q9 10 Q1. 3T e H 39 1.9 § 12.4 TR,
% S U T TESAE % Wi e 8 3=
THSATH G &l 1 I 16 6T &Rl H 9rE | A
IREEIE SRHIET S o TErEIeE U S gal ek
(STTgas) o U S A A9es o gaT & dee ud
THAMl & Y I d9y H MEiRG A & U ang

ST QA UF dIUHeTE @ & Hra-aehad

N |EE
\
=
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fpar war| egHiNG wHenE ud divmens & ™
prA-Heddy qE T CEIAMl & Y TASEieTs
ERTHE T SCHAS FHRIETH qedds T T | 32T
fiog vd THSTHEl B GEREE W9 9 qeads g T

fiTg o7 THSd & [dow QIS # 3D Thd T
St TR | 3= a1 Sifqe e @ U @ Haa
3 21 fiuT, wEeld R oIEdieE % B-omrd aae
it We | U T & 6 TASrdiens ud dua 7 ghs
% @1y wEete | of g & 7

6.11.19. 7gF @feHiferr, WS =37 Td S5eA
HIE H Tedie: (Tt 7, it o ud .
. SERA@)

= WA & A Hed & ded faree aq i A
qYFT ICHIer, HdIel = T Szed QU8 & Jedis
% fo derferd fear T oem) aiEl, RRmd, A,
TE, SHR q dREgR 39§ R e @ |
SR 1 GUE fhAr | e, MeR &l @ a9 9 4
T F GRS H 2:1:1 F A H S H G |
Y T I M OF A A S e R e
(68%) & THA T T ST § SHFTOT B HiAd T
At o1 AR FILE 3 TE T FE A (65%)
o gmEn T, SEie adET @de (86%) @ wEA Ry
Sz H Heq Al IRsiiigal wided 2@r @
LA 30 FET HIHET (83%) T AR AMdeT (81%) H
IR T AR F 10 oM S SipT )l S S
(26 |#1.) T #ex ™ (17 BT @ e @i |
T iy S@ T e 36 9een 39wl S (24
T, Td 17 ) B9 T 10 AR S Senee Stary
% XM A9 TR e ga § g9, e R




qiftfe ufdes @ 2020-21 ¢

Survival Percent

Bamor
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Gursarai

Chirgaon

Mouranipur
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Germination Percent

&1
= 86
65
80
68

58
52

83
65

60 20

Diameter (mm) Height (cm)

il A & wEE Rl B g T 39 qdE
FeaT & Q1 S el 4 SR S SEed & Ave
U Y B AHA AR B AR ¢ |

6.11.20. @feT gaiid! (Ta1) N TeaR W A
74 SUERI # WG TH [ FAR, A RER o
. . SERAE)

dftiew Farre (Te1) & & # g% d 9ed
faf=1 TR & Su=iia feram o S 20 e & g iz
H,SO, (g & 37=1) | ITAMNT B & 8 7d $ dud
gt (&), 10 T%e T T g (1000 F.) | ST (&),
07 RS % T & MR A IFER (&), 24 = TH MY

q IMER (&) T 48 €S T AR @ SEER (&)
ST AUE THEHC B Gl qE S | R
STER H # o g SRR (1) § wEifd Siprer
9 (65%) UrE T | e SAHTer e A e g
P AT b & > d> & > & > d ) e SwER
(14 =) o ofq: snwor sl 5 Jaw H9 SRl 6
AN IGH % T g F ITER (16 ) F G W
AE A I9ER (1) § |t fd: SieT S/ &
R 6T | STg-SXE g H T SiRROT Ufad & THE
ygid 2@l T | T Al STER B g H 8§ g
ST (SIS + WR) & AW B oME (6.27) T
B, AMM ST SR | 999 &9 S9q=T 15 T |

6.11.21. S7geFTe (frenfarar Giffsv) &t s, 3T
g f&dia® Sauadl & SR IR JESE @it
(i, die od dian) &1 e (sihee AR, S
FAR, TS, SHERAW T T+ Tom)

fereferar @ifTeeT &1 i, U Ue fadias =ard=ai
3 IAET W g @t (B, @ wd e @
TG & YT A & QI8 FART [T AT | GO |

0s
ua
==
0z
T 01
e Nan rrested Nanoparticles
A Plants Treated plant
)
@
"
T : I
0
1
0
MNon treated Manoparticles
B Plusis Treaied plant

A ATl (T) ST BT A
() v AT F g9E

e 43: &ffsa gHRE! (Fo1) & st W ga8 T STR & 99

ECI] I IO GEE R PR A S B e Tl qRIE
(%) ' ERIH WS ST
! 65.0 0.81 21.7 4.80 16.5 0.26 6.27
&, 53.1 0.63 17.4 438 13.8 0.19 4.44
L 46.8 0.56 13.2 3.24 12.7 0.18 3.99
3 38.1 0.43 11.4 2.77 11.4 0.16 3.14
s 30.0 0.32 9.8 2.51 9.3 0.15 2.64
el (§=0.05) 43 0.05 1.1 0.16 0.9 0.02 0.16
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qAT = 6 el | Suaia det 7§ e e SeHen
qIT F SR Aied f&dEw JeEEe ST B A
4 gie UE T | 3H TRE, NG gl @ e |
fore foe aRRifeeT U i &9 & 9= H9d <@l |

6.11.22. % 9 § WN-F<E a7 IO B
e § A SASHi: (TR T e, 9499 FKR,
T F@ T T FAR)

foepa gffr & faftr= dig sl &1 gfs W a8A
a9 H AHIT B F [Q 39 TN A 5,000
WX &5 F 5 gE-ie § 9 #h Td% d9-wie J
3 UTEY (&) FSREt & | 15 St & & 253 Y
T 0| e o av § gad oife Savsiiadr $rear
FXeq G g @aEar (100%) ¥ 38 T AR 35 a
90.9% TSI & T EAercrdr 22T Td Srafar
frg & 91 T qER & 4 "o 9E g9 A
ST g &g (22.7%) § 3@ E, 6% a1
BT AEHTar (39.1%) NI ErEHT DRF
(53.5%) @ 9T 1| AT F 8 AN B A I FH
SN gHATaT AT (60.0%) F E & Sl
STTclerde Bevifbad Ud e e H Faveiiad &
iSRS 73.9 3R 78.3% 1| Bferr o7 e
T TOE U9 PR A § aed oifue ghedia uRade
fem oiR 36 9% AR & 9 | gered RigaenT
qT ElArerar ZeRlerar & qrE T |

6.12 gy fe-qfa gAY

6.12.1 TuuEsdi-foa it afEis T gaa/
v & ardiwiel AmREt R der-gers
srenia g Q. (Yo PRt v ager )

I URANHl & ded fEEl & [ uh gHREM
giEA (TSTE) SR I T iiebie (e dfega &
frepfera 1 o T R i F o @ F 2 wed o
SR A1 Bl & [T dgdEe /AeRd B S GeEd 9
el 9 T Tl STHH I HX T | 36 GRS
% Teq @@, T AR A # BEA & fArE
M /B B 2,000 F AE AT BT Gl B
e Afed TR Y| T TS R T g

50

avdl 4 % G (9) ST @k AT (d) & aEe
@ ardl el THEEIdd e 9T Syls

6.12.2. - RIS - ATiHeT Fara
PIX 0T8T TF TN B GioT ERT IqRHAT § Jhex
g o & Srmey # g&F g § &

6.12.2.1 IU-URASHT 5: STifdE @ (TG
fife ©d T =)

ST T g@ a9 & a6 @ei% 2020 & AR
i & ssat (1538) @1 Simees (Hafiq) fesmea
S B FAlCRY (FECEERE) #H T | AR AME
fret S ST 10, STRET 346, Ol foret 2 Td dieTReTS
1 &1 T TUEOT & H1EZH § 86 SIHICRY dicd 18 &fiiehi |
q U0 § 20 SEAl SMICEY % S8 A T gE
Ud STAE % 68 T 9 (FAICE) 3 FA: 18
T 2020 TR 20 I, 2020 Hl FHA Dl T 1 T |

T TG B [a6s BrIerRT

dIT T 1538 SMICEY H OARRE AR FHe
(rfrerefii) & & @aq 727 & iR g HeAa &
b | TR H ST & 916 g 280 SRy Siifd @ |
q1E #, e 35 SRy B S & %S B dim
T ARl YaRid 3 ar Sgal H SdET HT U |
A H YT AR FaEA & [0 37 35 SITaa H Heh
P% AT T AT

GRS i g g & [T ST SRS S
T AN STAHE R S S ST
204414, T 334965, ST 334449, ST 334970, 56T 334981,

T4 346727, M 96095 AT TE 334977 H 2 TEH
fopet (S 10 wdh STRET 346) % N 8 STTE, 2020
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TR TR ae el & 1Y «iikes & Al A arr
TN 9E% A F 3 A9 U B AT STT-STe
FHAE & [0 ST IUER @A | 3 e Siid
10 § 72 98 & SANE F a5 6 Repadr g 9w @
SAHE diew] e & w0 H afiga R

qar oSy 7 foe g g T

1538 ool Sfeiwedi &l GHICEUT § 8 %9 36
e & IR SR % Ugd A% | ST IHAN
Hed Al & B9 A AT SO den Rl & gReeheT
¥ T A AR T T (BAICRY) B S |

6.12.2.2. SU-URATAAT 6: HTIH GHLOT T
FPERE I (TR At & A f¥fz)

Rt 2l &1 SRl STy JIGHH JR2eH,/ 0. e
Ud gF. feqH & 06 TEAl /IR % PO HaeR
N AHT FME S el WSl & HET S A
. g/8%H & WY YOI Hl THHITH S 8 (A T
o1 | AYh i, TF. 5599 x Td. YSIH ERT faeT
e S A elodl § gEr gY@ e
(Fgrm) &1 s R o1 w2 |’ E |
AT P&l H aHIR T & fqC Gl ST &
SISt 1 Hewd R S e 21 & R ates d ke &
ff= afreslt & Qo @Eer & aaEn T e |

aifee 44: e & =T afureell &1 oo Faer |

g TRH o T et Raem 50% e
RIrmEes BT I @

UE. ARGCH/ GiRFicd SISl 632874 95 104

v edeH 3T 208663 96 108
v edeH 3T 208680 70 83
v edeH ST 298679 74 85
vy ViedcH LEEIREEIN] 85 9%

9% THT T ﬁFr’%IICZO%SO ¥ g oq
SR B AT

6.12.3. SNA-Foa At afRier: 9 sHafasm
g qeemEd Rttt & S @ ol ® @i
AT R B SATE A H A IS
(foreo] o, e Al wd afciew Riz)

2020 H 39 g URACTH HI AHHFTI-TTAUSIEAT,
2 faccll & WA A @ R T 97| SReaEEeg, §
=6 SU-URESHT & 9¢F 02 T9F S7fa% qrd) 2g STadt
% T F GAIFT (@ U9 @@l q9E) § 0
iR B 1 29 uREeeT & ded a¥ H, 2612 oT@
ST B 8 A% fhet F1 & 397, AW, i, oET,
PIfcieRl, ST 95, ST 67 TAT TATATA 93 & A1
Hafia i fome (29 i) § arw qamett & aman
T 2612 SIFYEdl & Th UF & 9e H (G qamel |
ol AT ™| Sl Sl & o SiHeRy 391 o4
7, E61 993388, FET 993389 MR F4T 993391 3R for7w
HfEHTT F T, STE 633096 P AT 2 FMST H AT
T | SO [AQTeH, IUST O e A qwn o
Hgeer, qg H A, 50 HRS T & A, wEd
R STafy, MY % HarE, HHA/qE, 1000-3 B
I, SIST 3T /MY, FRARIB Sl T, FeAAbe Ffrdi

X
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TN O A GEEE UX AIES! H TS A T HEA
% T @ fafe= oraenet § gar T WX otiee W
0-15 FHI. & 15-30 1. &1 T&qs T SHHTOT, e,
I U $% TR AES! Hl & BT TN | HEIE-S
AN P STUR I 33 HHOT fopy M0 |

6.12.4. SHA-F ARG gRFTT: Stenfoer qaria
O IR ¥ qSt dW B Q=1 S EA
HETET B T IO (TH.H. Tgaal, Hel o
T S RiE)

AHATI-TAAGSHAT § W = & TAzed H
q9 ARTE & U @@ aoF Sl BT 16 SHa,
2021 & 3 G A% T 515 T & SIS W H T |
T ST H 2 HieY d&r 3ot g2 vl & 90 F.
P T T T T TA TSR 10 SEd & a1 9
fpEr SISt 14 1 & 4T |

i =% T - s

P T D T B G
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TAF BGT FelE P [T g7 P STsA # &
qAfe (BIFIEIhI): STEHEE-aie Baa sraret qee
¥ qifad wEd des d fAANA g A & @A
(TerErET) B BT i T e Mg aRem
o Y

7 () o B HeR TRuEw A e
0-15 Gl 3
16-25 31y e 8
26-60 3¢y IR 8
61-80 TR 1

6.12.5. Sead-fmafta R 78 §
eSS0 WS § I Fg0iFd Feiedi: Wik,
e (.G i)

aferofl TsTed, di e, #Hleh qET Qe &
TR I SN AT @ 9 71 fEee (sredee)
A R T e fave (89) § dwr @ d@en |
fafererar @fed ATEhRdY U SRR & OTER & Hew §
U Jod WU URacHiadr & ST fha T
feriisTenl %1 Hesicrd TREdAsicd ® AEFH HH oY
Uferd ARl H : BIG] BT AT, HADE DAl B,
FrAM Ao ol Zae TXET P AfEiad fHar @ |

Less Virulent

Moderately
Virulent

Highly Virulent

gq 7 IME T A F HET d AR 3uhe 3 29 1w
SR & OIS TOET B GROTT o o-F #H
Tt GUHaT & aRiar 8, T qeEd &Y G e
FUHE @ TRt & TalE B-o7 GEd SifyE I fwr IuHEr
F 9T 21



Fififear & T, arg, AT # AR, deud ud
SISl & AR 9X Gewesl A W YerT fw |
S AR % AR W qeEH T ggE Soricd | e
S e & FERgH SRR, T, alfirezed,
T%. ARG, T%. Sfeicd TF 0%, Fagei |
% TS 2020 AR 7§ WO 2020-21 F H2B1 H BEA
W FOIRFH JSTiedl & 70 HAAT-I ABHCLE i
IOl MEiid & & [0 M SHemeT & &
YA T T | 39 A H 9 SAEHIed hl FH I
fmTy, 49 oTEERTH B "W Y @ IEE T 12
AT H FAEE 3T AT T | ATSTHHA Jod o
% 9%, U G99 R meRred b ¥ a9,
UH59, TH1, TR Ud UHAR 11 & =I5 Je0 &
A et deraferdt et Hfifedr & adEe
g fepar |

6.12.6. SEA-FAR R Roes & F
WUSFIR G @6 Fpaml & |aa s 8 s}
M g7 A gRa & e dfwdig qaf A
TI-affd T ged SErE @dl A e Ul
SRl ToTern faseer (el o wE s Rig)

il B & T, BRAAIYR, AT, HER
AR e SHE i G § I G - edr,
TG R & TSI Bl HATA A T | Y wad sifad
g R WAl UeR § 9¢ W 2| & e HrEwmAt
(26 w2021 SR 26 ATE, 2021) FT HHSH 6T T
s 150 @ oiftes fpa™i &t A wEAl @ Ay
Aefa /gda wEe @ Sl & foe gfifd o Sieted
fpar Tam fpam @ e yeR | derwer fafy @
e Awa foar | Rl it 3 wHen & aee
Ud SO qY YEREE & 9 § A fefed e @
Peree 8 § geFaued e def @ SA B T
W B foTg AfErT FEET & AN T e B 9O
el i dEN BT |

53

- | Rl & B SE

aiqﬁf—ﬁ*“*ﬂ A _ ' o BEE
AllecEs e Volkr Y LD e T a1 "11‘*]‘ . R
B e T TEEm i

TRTETT EERT ST HT B FABAT

WsﬁWWWjWWWW@W#W

6.13. die-89 g

6.13.1. T & Wash IAEA H ToM & g fisT
#5 (ofg i)

fodia acle-l ®aal & dis-89 @ 2018-19 § &W
150.0 @ & URAT | URH fpdr 1| dlST JEERT
T H oA di sl udie deeig @ R e
SISt WeROT e & T R T | adel wEe (ST
TR, UCX, 398, 4 Ud ITEX) H ol & H AN I=A
SYSISiel fpel Bl BRESeM Td ST SIS 1 Icmes
fasafoeneg & e iR fFamt & ot & a¥ 2020-21 &
AR ARME A # R mn gee aieTEe g9
394.8 et €57 1 e HHG el |
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TR 45: 2020-21 & QAT WS-8 T URAISTT & & Jorargel ol 1 Ira

T & &1 W
ECEiLD
3REX mEdiv 203
fOrar
n favre
_— MR 2-43
&
RGN 203
JIRANIT 202
EEll
ol 36
SMSURT 2006—77
T 71 10216
T Treidt (Sl 3062)
SYTHS! 10—12
X SYTHS! 11—5
ASYTHS! 12—2
e YIS 316

6.13.2. Y@ el ol & oraargel s
ST oM » [ His-gd (WA Aed)

SIS P IR His-8d GRANHT & Sid [par @ S
NG @0 39 99 foeafaered & G| e fham @
e @ fod, gl ofX @x@l & g 175 fdaea
TEERA SISl BT I fhAT T |

AT 46: FITe HEl & TorE o Sedre 1 faser

wod 6 @ AW o1 B ol 4 B A
(feie)
TUF 2020
faet Erboli—306 A /Ty 280
Erboli—306 &/ Ta—Tid 7.00
AMhell  ARAR—2 T /T~ AR 7.00
fRIR-3 T /T~ AR 300
4T 202021
RSREsll R T /T~ AR 12.00
GTH-30 %/ TH— STR 5,00
JRYT—749 T / T~ AR 400
JRYT—749 A /Ty 108.00
JRYT—406 &/ T 26.00
G| 1750

k)
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a1 31 sl 4 @ A ()
350
037
10
055
14
020

TP /T 3R
A / Ty
A / Ty
3 / Ta—gTud
A / Ty

TP /T 3R

TP /T 3R
A / Ty
TP /T 3R
A / Ty
3 / T—gTud
TP /T 3R
A / Ty
TP /T 3R
TP /T 3R
TP /T 3R
A / Ty
TP /T 3R
TP /T 3R
TP /T 3R
A / Ty
]

-l

6.13.3. FT BEQAl H IR TG & (¢ He-ad
# o (e )

fasafene™ ® 6. 50.00 @@ & fowiE RET 9
e BEA T HIS-2d P A (61 o @ B | G
2020 & 3, AR, afaar § aR oRRefaat § e,
% 21.2 fdded oae T SIS 1 I (A T

BT 47: ST ST SR [9aCT

21.67
51.67
18.59
81.11
29.59
78
36.35
92
7.7
6.44
59.61
4.0
6.0
10.76
37.59
394.8

L e &1 M 99 @ 9o ([dHeq)
C| B 137 79
. Rl (@) 2 385
ST 93-3 465
Aioqdr 27 0.1
i Hioqdr 31 013
EISM] GRiT 701 455
oo 21.18

o
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6.13.4. QE oAl ) [qeafqened € S
Frepn (forey) gAm)

fasafaeme™ 919 SdET HEHT & ded a¥ 2020-21
% ARH A AR S 1 238 FRred ey wwid @i
N IR A T

aferdr 48: 2020-21 ¥ A R St 3 o B I

Bad foe BT AW di 3 oo § @ T
(fadre=)
St SISeIRd 137 U /TH— IR 250
TS 1544 & / va—aud 33.7
] TS 1620 % /T~ 3R 29.0
IS 2932 3 / Ta—aud 150.0
Tl 2377
7. R wicfatei

7.1. AfET-wE | Bm 9 geeE (Teead):
(bt <erdt, e Brae, €. . SuremE, gE U,
Jwq R T a W)

TR T Pl A S et PRIt (SreTRuser
~3TE-31), STRTH-749 T AXTA-406 &I D T
q TRi W AT (100) THTST (31 4T S 1 A
fopam T | SIFIfer &9 & & desEl d geads & & dd
Rret & ome ar &1 afferd fBar | St Sax e (s
frem) @ik wed wewr (el od afean o) aFt a6
i #xd & | 9ee & adt & |9t U @
ded fparl & S & STUR W Tkl IRl & @9
4 e Rl & TR drel SIS, J9H O AT, Ui
§ garE, ge IS qal (Tt Td ) B ST SR

™ Improved practices

2500
a
2000
1500
a
a

1000

500

o ¥ T

RH-749 (30)

W Farmers practices

Grain yield (kg/ha)

Giriraj{35) RH-406(36)

T @l B GEEAST T Al arT o TE A %
TEd avdl @ e (R, sTea-749 ©F STRUE-406)
P GeTIA® T 3T

55

AAFFATAR G FE©T U 1 =T A T | &l
% T RRe % g § Uwuael § oie ol
IO H 21.44 T B gia dled 12.36 . /2. ® 3
T &5 | 35 SR & AR W RS e (STeRumai-
MEA-31) T 20.10 fof. /2. P Farea FEd IuT Fafid
F 9 B, 13,029.7/2. F e T AifEE @
Tl T |

7.2. T B HEA W o R wesi (sigae ¥,
foera fran, e gddsh o oo, wifan 3)

JocrEe &9 & A B § <% G § @eR T
qyr Fergl B & gfEerar ud diagR Te § B A
ey STREST 202 WX U5E o1 UfeR Wese (THuaEl) &
AT fRa T | STRATST 202 9 TN % e | ura
SUST 10.35 . /2. &l STU8TT 13.40 FH. /B 1 Iera=iig
SO YRl # (TR 49) | TH AXE, TIFE 9% e
P Gl | ERid R # O Hehd ud g A W
e o |

TITAHT 49: THUAS! & T ) Scuraehar S} Srefme

fofdera & thUa! MR Ara @A mta gE Wha
TR BB TR F/TRW)  F/TRW)  (F/3RW)
ST et aEh THh oEd Ted eEd T
TRATSH

28,147 24,667 61,908 47,817 33,761 23,150
202

(oM e FaEr, wEd: fHEE @Eer)
AT 50: = A W I, AHA SR ATH A

15

ESIN T SU JfRpaH SuS U
(el / eRew) (el / 2Rew) (el / RW)
JER FIER 1,340 1,900 850
WM ot ot 1,035 1,550 700
ST & dTel
forar anard
qEEATHE (%) 2070 65.20 12.90

7.3. P 9T AW Ui S (THerS)) (S
g, ollg HAR, WA o G6 i gaash)

HRFII-SISIAN, SEFG H faxig derEd |
THEITEdl FREHH & ded quhel W ABE Ui Jeeds
(Topuerel) @ ST RRAT T YEGE (23), HARET

(34), Toaram &l (40) STX Y (53) At & 150 Fpamt
% = {61 T | g el fRE & 7.56 fRL R
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%l AT IUS &9 H T SN WM o (e e
(9.24 FRr./2.) & & o | 26 Wb & e &l g
§ W R AN S A qrE
YaSH | Smiet e | Sred I g foraen SRt
fafe=T 2, siebiet qe Searesh e § 6l g9E &
ol e AR H AT ST € | I8 <@ T
o R &l o a3 e | T o9 e & e
4 oy 39S O &3 |

7.4. 96 | oW U weeH (Twewd) (3. &,
S, U. i A1y, ™ @ e ud ] gAR)

g%, 2020 % R A & A Tai - BRI,
ifcier § = @ A feEr - @Ol S Y &l Atk o
T 06 I U UESH (THUSTE!) HEEA B SRS
fopan wmar| @l g wd @l afth g e | Een
36.67 X 35.82 . /2. &1 SAGd IUST AT &3 | BIllh,
I = e qET 1509 = @91 Eiia e H e
¥ o IUST-wX A YR R i 2 ®
T A4 F o 9 o Ul & HedH (THUAEl) & eI
fepaTl Bl ST RO, FH UMl SAER ql
e AR = (W T qEH &) B R & S
1T |

qIfRT 51: AT B SNGd SUST HT WHT 3%  GUE T&69
. fafder TEE B WS fA%d HeYH ¥ MW S (7/3)
iz L © o SR s

¥, ()

1 W@y 03 12 40
2 U ufe o 03 12 38

7.5. foar W enndfe e (IwE e, B g,
X I T6 e @)

T RN B A A & b gl B T B,
9N 92, RGN, ANYT AR GHRAT AWE 9rg A o
i & 31q et oRE-351 W SSIaN, Sava /o1
TeTh! 1 SFIIAN, AT AT qor I e wfed
SRR ISt Sfehanell & gl & g 21 Was &l
Hee AT T THUSEl § Sl AR e o
SER GRS EC S B B - G e
A 5 (5. 11,477.20) %l o H THUSE! fE
FI JE A F AT 5. 15,770 T TV | BN A
TSt & 1.6 %1 TUET THUCS! § FH AH-ART (& )
A 2.18 AT TN FTEE T8 T B & 6 @A
gfspaTal o § TS JEAD B AT G S
o AT 2l ¢ |

7.6. FEX T A W THIHE! (HGSTIU- TSTREieTat
ot gard): (srftar gam, S, © B g,
e 3@ ud Hsie HAR)
HHATI-FY I A ARG FHfaa ST
RIS, AETII-SRARTA, HH F T q
JEaR e il b Gedich Ud BEiaRel 8 39 &
H oY Ud qYY WX T GfeRT & HTEshH! Bl SATAIST A
T | e R & arel T & JeTaet! ofY =rmEa et
T X (o) SR g (S 316) § & 9 J g
3 Ul & TeSH! (THTSI) H EEeH R T

& 7T

¥ ) WHIF 3% fHE 9§ 9 3 6.27 5. /3.
I o H ST e | U 30 8.2 &/ 9.5 LR b
I T ofr|d oyt afed 8.82 fa. /2. ofi | o e @

WY 96 & WM 9F S Jor
3a Suw # Suw & wfoer
felt / 3R yRad (gET 1509)

335 36.67 41.25
34 35.82 41.25

—11.09
—13.15
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TR 52: T THA, & Hrba, St B AEG AR Rt @ Sl srgam

it 3= e S IR ) e wHa Ret ey e Red S arguTa
(®./3R) (®./3R) (®./3R)
THUASl WM ThUael WME THUeel WME ThUasl ©IEN
HIYRT I NEau 9,028 7,347 22477 17,115 13,449 9,768 1.5 13
I T I SUER 6,558 7,040 23,947 18,165 17,389 11,125 2.7 1.6
ERIREN SRG /3G IRG 8,927 7138 22,823 18,634 13896 11496 16 16
gdar CCIRCAREIC] 6,605 7,089 24,552 19,017 17947 11,928 27 17
ARRGRT S foret 6,654 7,287 22823 2035% 16169 13,069 24 18
e 75544 7,180.2 23,3244 18,657.4 15,770 11,477.2 218 1.6
AT 53: THAWS! & AT Bl IATEHAT ST ST
fafderar & s YwTERS Y A @ T W 1 Red
B T are e (@ /TR @ /TR @ /TR
amgdY TR amgdY TR ad!
3HA 5 28,100 24,780 40,748 28,967 12,648 4,187
(omed: AeaT @R, T R 2R
AT 54: ST I 1 JoT, ATHAH ST SR FATH X Hl 3T
B RIS BT TS AT SU
(et / BaceR) (et / BaceR) (it / TaceR)
JER IIER 882 950 820
I e &1 ST &R dTel e 3P 627 690 580
ATLIMLRNTHY (%) 412 55.7 273
BUY 12648 /- Wi AT & B Y AH Hled 41.0 R S6: SR TR SR R T S # g o
yfcierd U AT & | 351 (.. /2R)
7Y B Aa Sua  afIETH  =AH
feet/  Su@ ST
TG Pl U 316 FHET F 29.9 Ui SU et TR) @W/) %ﬁg’fm/)
%W%ﬁmﬁw RORCE ALk L —— 1260 1500 %0
1260 1. /8. %1 ST Tust g (Femer: 55) 1 M e po o ey g T
% P B gam § omued 316 R ¥ M a fae oW
5. 58212/~ W 30092/~ S B, Bl T o AR A 04) S I
g% Rest &t fear (difer: 56) |
AR 55: THUTS! § TYI il & B SARHAT S ST
fafderar # s TwUAS! @Y e @ Tl T 1 Red
B T areh e @/ TRR) @/ TRw) @/ TR
3y Tl 3y Tl 3y Tl
?ﬂT%L[ﬁW 316 5 28,120 24,470 58,212 44,814 30,092 20,344
57
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7.7. TP A IU-Ao (THERTEd) B qeq I 6.5 T 7.38 . /. o T TA0 991 A ST
T W Huaen: (e deR, faom g fran, ol YeER 155 FEL R W9 g1 g e o
SYT T €eIY SUTer) b (emEded 02-03) & 10 . /2. 1 olad Sue elix
TG T T ST e e Wﬁ%ﬁm(@zm)ﬁm.s f. /2. @1 olad
o foxia Gt ¥ @dw Gem § cedad-aE & SRR U )
Ted, I WA B [E o $ A W, 9E R B et 1 o o % omr o geee (Thees)
et et & it TR e e B S e g, P AW e @ H A oRwdl et qur ag
FATNT, G A B e 80 PrATT B et ey gu I S AN I IS ST A A BB A
FART SR T 40 FEgT (1 2R 4 #) 7y omiery A1 ST FHIA T A
fepam T | T e aret HeT @ el SUauH-117 Ud Jecre 8 & =N B Gl Iu qem @ R,
SITETH-121 B A 10 AR 30 TG F 0T T oy qeh o g RakEe 3 T
HH CETA-117 0 GuATH-121 T Fedl T A qporgdeam-dded & @y P 9 g &
ST AL 2.2 AT 2.4 FAH : A A RE@EA gy Tebrilehl o Gedich Ud BEAcRl & o0 ThHuwel &
THCSE & RO & 56 o1 B e Bl B R o R vef, 2020-21 3 AR S & e i,
89 H BEd P qEEAl B doN B U GOE qEH TS Tl F 0.4 RRAC T F =W A Q@ 547 b W A

&I Ead eRl | Rt gfeer SEwE & e § URUAE! A R T | T 547 F T 3% R 6
e, 7o & @A T O T B S A g § 20 sfe ot I & W 6.25 R AL A

T & A aRfed gy (e s6) | AT ST TR |

TRAH 57: TG ST edSer & Hast § Haehl W THYWS! Hl R
TP EEiHS Tl @ W 3 Suw WM &Y Sud U AW gE Red (8) a4 arum

(7 RR) (@ /TFR) (%)
@Wﬂ 17 10 32 12 20 55,100 /— 22
@Nﬂ'@—121 30 35 12 23 60,500 /— 24

TR 58: F SR STEY W UHEas! & faaxer (Trdiw, 2020)
B fafderar I B & TSR # A9 S (/7)) WY 9% B @Y AP B
W& RRT)  Swm P oeg NG ST gern § oo ¥
foel /3R e IRadH

LUl EGIREIG 02 08 675 625 650 1000 ~350
THT 1431 02 08 750 725 738 1000 —26.2
IReX T 991 02 08 1600 1500 1550 1650 —6.1
7.8. WIHITIU-HIGSTIH —HITeeel (2020-21) 3 o9 (™) AR @& €. s )
FET § TRee! (S e o O fra ) &, 2020 % A & a B A T A O
UL 1850 Td AT 2511 FRe X 1 o1 dfeky Hae (ThuaEt)

GhE, 2020 & A A B JRAIG-SEMT $ MG B ARG [HA AT TH-1850 TN GHT 2511 H A
TATEST 7 AT A Y FTHN FeaT -Hediudy SIS HA: 34.5 T 36.5 [, /2. a1 @l T | W o
% TEAN ¥ T (FPeT qaT fand ud AT 1431) 0 04 T fHEH ET 1509 & A1 41.25 . /2. F G § 5 0
IET (YA 991) W 02 oW Ul eHi (wue)) @ R H offtes Suo FE qR T (qer 59)
TSI ferT T | g faeme &I} 9 1431 § 97 i

58
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Rt 1 e o foh STeel Uehd Al T IoTercigend
g & R T ®9 UM @l TEXd & S Iude HiE
ST =R |

T (fs] IR wd w. fara «g)

7efl, 2020-21 & AR FAE & A WAl (AR Tl
TTE) § M H O TEeTE 1605 WM o o
PRI P AT AT T T H R TEeTE 1605
T o e 8 O 34.5 fRL /2. SU @ g 7
30.75 T, /2. SUST SRR %l | i fasioer i e A
TS qferR: 60 ¥ SR fRA W B

frat & A oo O & O e R
Ul & T B | Bl S A IS, 9 Ud
THFAR &M Al 8l 39 fhal aRT STl | ST
ST |

7.8. fRamt &1 A

o 15 fRAMI % TH @Y 1 16 fGHY, 2020 F T
ST ST T F ATEX Ui fRae Fw JrrEen
qe AT R & ded aHle, HeF Sy | fasafaened
oiER & A7 R 39 aR 6 9% gt g
SUHTT, e Qe & |- IRuRE wEal b
STEed I UG 3 G0 & X § A1 g
™|

o  TfUYY, HHI, ST, del, HAYT BT & T
200 fHEMT & TF T8 7 18 REeR, 2020 &I IR
oo T faW (AT N e, R,
sidl) & ded fasafaeed 9iEr &1 3] fear | gd

RAH 59: g9 W THIS! & feRer (@rdiws, 2020)

IR F Sifaes St qn v wHa & STEr BEd
ANl & e yeie F P AR H doH
W geg o e ™)

T R & AN O B SXE M & 35 fhEE B
Ueh e J SAHT RIS & ded 21 fEey, 2020
' fysafere oRER & 0 fRET) 3@ ARW
Aef deff vd gRuRE BE B B B adh B
TR F I wd fFEel & 9 aReEie s
B FH AT I GAT |

P fIAmT, SHUE SN, I & i 22 Ry,
2020 & 40 § AF Rl B ARTEHITY,
e IR @ SeadE A R T

TS wEG B dE-ard AT BEa U Ui
A B I GRS & AR SIHEd A B
B9 23 fEeE, 2020 I TEAA, 9 WA & AT
15 Fpaml F ofre (TEuAe) fom Qi e @
qed ARTAEETY IRaT & 2R & |

TIE, 9 Yod & A 15 [HEE 7 Y
P ITERen, A qe IR guRE wEe B
AHER & 0 ST 9RAS & ded 29 fHeER,
2020 ® fsafeme™ aRER @ a

gl ol q%cll 1 @l gerar a4 & ded
T MR B M AWY B 53 uHawHdr aed
P! = 23 T&EaR, 2020 I fqsafdemad IREx &
A R 3@ ARM SR YTwel @ wEd H I
e UX AT FCE & STAEr ST TGO qehri bl
Je+E DA & aR H TR T

fafderam TR @t agéﬂm?r 7eeH ¥ Ua SuW (697 WY 9% A wmg[ﬁzﬁa?%
e ERX) e CiG qorT # Sue #
AL L LN 7 S N
THT 1850 06 24 350 33.25 345 4125 ~16.36
TR 2511 05 20 375 345 365 4125 ~1139
T 60: T THTAST F SR TG (THSTE 1605)
fafderar T @t 3ivd AT dra waa Ret 3irea g wfrem AN AT ST
(®./3HRR) (®./3HR) (®./3HRR)

4w W e w9 T W Fmea wr
TT 375 1605 31,500 30,000 60,730 68,300 29,230 38,300 192 227

59
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A HFEY Gdsd W, Al & 35 BEl A
Y refeaen § U AT HRET b b
w9 # PN H ASE G @ eHar W fEEA
STFET 8 01 ST, 2021 P TRTEETG H9H,
e @ AR A

qeTTHE i fabE Ao (foadrTs) & ded
20 dIST ITED A 27 G, 2021 N As@fEe
P ST TEEBT SHE qdT & ST HEET @
Ted Tl H AT AT 39 AN &9 SR B
SIS SfoRATIE IR e A I & qed &
I H g W™

TEUAY & ST gy, e, & 15 Fada
fFaMT 3 18 WM, 2021 & fasaigerad & @
IiER &1 AR [T 39 AR 9% oNgNe H
SURTON, AT qeAl B SFAET ST B ST
9 & ' H URUNG BEdl & a1 H garr W@
Tl & X H A FamEr W

7.10. Ml &1 TNAT /ST a9
7.10.1 SiB-Hug FiEr /A9 fRaq

dlh, H fame #z, fowr & qEEaE H
11 FoceER, 2020 i aTfoieas G @ Odl W Th
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FOREWORD

FEEL happy to present the seventh Annual Report of Rani Lakshmi Bai Central Agricultural
University (RLBCAU), Jhansi for the year 2020-21. The year under report was a year unlike any
other. The barriers that typically separate the key spheres of our lives-work and home,

professional and personal-became permeable and indistinct. Yet the challenge everyone of us faced
was distinct and evident: deliver our mission in the face of an emerging global pandemic by inspiring,
counseling and supporting student community. The pandemic required us to confront a host of
questions. What kinds of insights does an Agricultural University have to share on a medical crisis?
How can an academic program whose learning model relies on intensive, hands-on training and in-
person classroom discussions continue to operate in a virtual remote world? How important is a
physical campus in a virtual world? Our capacity for innovation was never more important as we
transitioned from the classroom to online learning in a very short span. And none of this would have
mattered, were it not for the adaptability of students, faculty, and staff to shift from doing everything
on campus to doing almost everything remotely. Formal inauguration of Academic Building for College
of Agriculture, Horticulture and Forestry, Administrative Building and residential infrastructure for
faculty and students by Shri Narendra Modi ji, Hon'ble Prime Minister of India was a proud
historical moment that made us to user in new era of hope and unfettered path to the glorious future,
despite extreme situations. The report covers the major developments and important milestones
during the period, in all the spheres of its mandated activities to foster sustained growth and quality
outcomes despite challenges posed by COVID-19.

[ take this opportunity to express my gratitude to Shri Ram Nath Kovind ji, Hon'ble Visitor of the
University, Shri Narendra Singh Tomar, Hon'ble Union Minister for Agriculture and Farmers’ Welfare &
Rural Development and Panchayati Raj, Government of India, Shri Kailash Choudhary, Hon'ble
Minister of State for Agriculture and Farmers’ Welfare, Government of India and Dr. Panjab Singh,
Hon'ble Chancellor for their encouragement, guidance and consistent support. [ express my sincere
thanks to Dr. T. Mohapatra, Secretary, Department of Agricultural Research & Education, Ministry of
Agriculture and Farmers Welfare, Government of India and Director General, Indian Council of
Agricultural Research for his valuable suggestions and support during the period under report. The
members of the several committees including Board of Management, Academic Council, Finance
Committee, Building and Works Committee guided us consistently to conduct administrative affairs of
the University even in the most difficult of circumstances. There is no denying that behind every
amazing accomplishment is the same story: teams pulling together, individuals supporting each other,
and an organization that is clear about its mission and values. We end 2020-21 gratefully and look
forward to 2021-22 enthusiastically with same commitment and resilience. Entire RLBCAU family
deserve my whole-hearted appreciation and compliments. Prof. Dr. Kusumakar Sharma and his
dedicated team deserve appreciation for their untiring efforts in editing the Annual Report, and its
timely publication. I hope that this report will be immensely useful for all the stakeholders including
researchers, policy makers and farmers.

Ao wO.

Dated: 7 July, 2021 (Arvind Kumar)
Place : Jhansi Vice Chancellor
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EXECUTIVE SUMMARY

The Rani Lakshmi Bai Central Agricultural
University (RLBCAU) is an autonomous
organization under the aegis of the Department of
Agricultural Research and Education (DARE),
Ministry of Agriculture and Farmers' Welfare,
Government of India. It is the first Agricultural
University in the country, which was established as
an institution of national importance by an Act of
Parliament by Govt. of India on March 5, 2014.
Within the provision of the University Act, its
headquarter and constituent College of Agriculture
and College of Horticulture and Forestry are
located at Jhansi. Two colleges, namely College of
Veterinary and Animal Sciences, and College of
Fisheries are being established at Datia, Madhya
Pradesh. The University has successfully
completed six years since its inception. During the
academic year 2020-2021, the University made
stupendous growth in all the spheres of its
mandated activities including infrastructure and
faculty recruitments. The faculty, officers, students
and staff of the University have shown significant
resilience and agility as the University fraternity
have responded to this extraordinary year and the
challenges presented by COVID-19 to pursue the
collective dream to realize the organizational vision
within the shortest timeframe. In response,
RLBCAU moved quickly to digitally supported
remote delivery, and continued to drive an
innovative applied and translational research
agenda, underpinned by strong engagement with
farming community.

Academics

The on-going three undergraduate programmes for
the degree of B.Sc. (Hons) Agriculture, B.Sc.
(Hons) Horticulture and B.Sc (Hons) Forestry
continued, besides PG programme in eight subjects
(Genetics and Plant Breeding, Agronomy, Plant
Pathology, Soil Science, Entomology, Vegetable
Science, Fruit Science and Silviculture and
Agroforestry). The University along with its
constituent colleges are in the process for getting
accreditation by the ICAR-National Agricultural
Education Accreditation Board (NAEAB). It
enrolled new students for various PG/UG
programmes admitted through ICAR-AIl India
Entrance Examination within the statutory
framework of the reservation policy of Government
of India. Despite the outbreak of COVID-19 global
pandemic, best possible efforts were made to
continue the academic activities with least
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disruptions. All final undergraduate and PG
students are likely to complete their degree
requirements within the stipulated timeframe. Six
research-cum-development projects have been
sanctioned under Rashtriya Krishi Vikas Yojana
(RKVY) - Remunerative Approaches for Agriculture
and Allied Sector Rejuvenation (Raftaar)
component by UP State Level Sanctioning
Committee (SLSC) with an outlay of Rs. 854.90
lakhs. These projects are mandated to promote bee-
keeping, low-cost mushroom production and
protected cultivation of high-value cut-flowers in
addition to establishment of plant-health clinic and
hi-tech nurseries for quality planting material. The
faculty and students were also active participant of
Swach Bharat Abhiyan, National Social Service,
National festivals, games and sports, Hindi
Pakhwara, and extra-curricular activities.

Research

First ever Variety RLB Chana Kabuli-1 released:
The University released its first ever variety RLB
Chana Kabuli-1 (RLBGK 1). The main features of
the variety include mean weighted seed yield of
1549 kg/ha, besides resistant/moderately resistant
to Fusarium wilt, dry-root rot, collar rot and stunt.

In-situ rainwater management and crop
diversification for climate resilient agriculture:
The potential agro-techniques for efficient use of
irrigation and rainwater and crop diversification
were subjected to standardization for climate
resilient agriculture in Bundelkhand. Out of various
tillage methods (deep tillage, residue mulching,
broad-bed and furrow, ridge and furrow, and
conventional tillage), ridge and furrow system was
found most promising for in-sifu rainwater
harvesting and resulted in maximum crop and water
productivity. The system productivity in terms of
wheat equivalent yield (WEY) was maximum in
ridge and furrow planting system (6273 kg/ha/yr)
with the highest water productivity (1.85 kg
grain/m’ water). Among different cropping systems
(groundnut-wheat, maize-mustard and sorghum-
chickpea), maize-mustard cropping sequence
showed superiority for the highest water
productivity (1.73) and net returns (Rs. 54,005 per
ha), while groundnut-wheat exhibited maximum
WEY (6397 kg/ha/yr).

Identification of waterlogging and drought
tolerant accessions for development of climate
resilient sesame genotypes: Out of 1027 germplasm



accessions phenotyped against waterlogging, 11
accessions exhibited varying degree of tolerance
based on survival, recovery and seed produced. In
general, reduction in plant height and chlorophyll
content was observed even in tolerant genotypes.
Further, out of another set of 1538 accessions, ten
accessions exhibited waterlogging tolerance and 35
accessions were found most promising for drought
tolerance and selected for further validation.

Screening of cowpea genotypes for post
emergence herbicide tolerance: Seeds of 100
varieties and germplasm accessions of cowpea
obtained from ICAR-NBPGR, New Delhi, ICAR-
ITPR Kanpur, ICAR-IIVR Varanasi, ICAR-IGFRI
Jhansi and GBPUA&T, Pantnagar were screened
for post emergence herbicide tolerance of
imazethapyr 2-weeks after spray. Eleven accessions
showed tolerance towards imazethapyr. Mullago
was found to be the major weed followed by
Commelina. Imazethapyr effectively controlled the
weed population with maximum weed control
efficiency of 81.61% with the application of
imazethapyr @ 80 ga.i.ha™.

Identification of trait specific donors and
germplasm characterization in linseed. 2612
linseed germplasm accessions were characterized
along with 08 checks, viz. T 397, Shekhar, Sheela,
Sharda, Kartika, JLS 95, JLS 67 and LSL 93 under
irrigated and rainfed conditions. Three accessions
of wild species linum. bienne, EC 993388, EC
993389 and EC 993391 and one of L. grandiflorum,
IC 633096 were also characterized and maintained.
Trait specific 56 donors were identified for their use
in linseed breeding program.

Genetic enhancement of barley for yield, yield
attributes and quality parameters: 76 barley
genotypes, including released varieties and genetic
stocks were evaluated for grain yield, yield
attributes and physiological traits, leaf area index,
chlorophyll fluorescence and chlorophyll content.
The genotypes, BH 393, DL 88, Dolma, DWRB
137, DWRB 180, PL 426 and PL 751 were found
promising for flag leaf length and breadth
parameters. The malt barley genotypes, DWRB101
(148) and DWRB 123 (151) showed high tillering
than feed barley genotypes and the variety DWRB
160 showed the highest 1000 grain wt. (58 g),
followed by DWRB 92 (52 g)and DWRB 91 (51 g).
The genotype DWRB 137, DWRB 174 and
DWRUB 52 were promising for total chlorophyll
content, while the genotypes BHS 400, HBL 391
and BH 946 showed higher leaf area index. The
grain yield ranged from 1.6 t/ha (DWRB 192) to 3.9
t'ha (DWRB 137).

Genetic enhancement of wheat for yield, yield
attributes and abiotic stress tolerance: 82 wheat
genotypes, including released varieties (44),
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genetic stocks (37) and the land race- Kharchia
Local were evaluated for different agro-
morphological traits and physiological characters.
The grain yield ranged from 1.2 t/ha (Kharchia
Local) to 5.1 t/ha (HD 3086). The phenomenon of
hybrid necrosis was observed at seedling stage in
the crosses PBW723/DBW110, PBW723/GW322
and PBW723/K1006 with the common parent
PBW723. This phenomenon needs further genetic
studies for confirmation of NelNel ne2ne2 and
nelnel Ne2Ne2 gene combinations in the parents -
DBW110, GW322, K1006 and PBW723. The
genotype RLBWO02 was unique for dark brown
glumes and highly resistant reactions (0) for stripe
rust.

Genetic improvement of Indian mustard for yield
and abiotic stress tolerance: A total of 650
germplasm lines of Brassica including indigenous
mustard germplasm, exotic lines, genetic stocks,
different Brassica species and wild relatives were
evaluated for different agro morphological traits.
The germplasm lines viz. RC1271, NC37362,
IM108, PCR9403, EC766381, EC766423,
EC766315, EC766275, EC766134, EC766124 and
1C422156 were identified with desirable traits and
will be used in crossing programme to find the
preferable segregants for yield variability and other
component traits.

Management of fungal and bacterial leaf spot
diseases in mungbean: An experiment was
conducted on mungbean variety SML 668 to
minimize fungal and bacterial leaf spot using
different fungicides. Two sprays with azoxystrobin
23 EC @ 0.5 ml/lit water and two sprays with
Bacillus subtilis @ 4 g/lit water were found most
effective in minimizing the Corynespora leaf spot
disease, whereras copper oxychloride 50 WP @ 2
g/lit water + streptomycin 100 ppm resulted in
minimum disease severity of 30.8 and 14.8% due to
bacterial blight. Treatment with azoxystrobin 23 EC
@ 0.5 ml/lit water produced the maximum yield of
889 kg/ha, followed by P. fluorescens (872 kg/ha)
and B. subtilis (856 kg/ha), and provided maximum
protection against both the diseases.

Morphogenetic variability of Fusarium spp.
causing fusarium stalk rot (FSR) in maize: During
morphological characterization of 71 Fusarium
isolates, a huge variation in mycelial growth, pattern
of mycelium, type of mycelium, colony colour,
pigmentation, sporulation, branching, shape and
size of the microconidia, macroconidia and
chlamydospores was observed. Isolates (60) of
Fusarium were tested against FSR susceptible Pusa
Composite 4 in field conditions. The lesion length
and disease severity were measured for each isolate
in both Kharif and Rabi season post 40 days of
innoculation. The tested isolates were categorized



as highly virulent (12), moderately virulent (39) and
least virulent (9) during Kharif season. However, 8,
47 and 5 isolates were found less virulent,
moderately virulent, and virulent, resepectively
with variable disease severity (18.5-66.6%). Highly
virulent isolates (5) of Fusarium were tested in 40
inbred lines of maize for their resistance evaluation
against FSR. The inbred lines - IML-16-157, DML-
1451, NP-5088, DML-1441, DML-1802, KDM-
895 A, CM500 and DML-1642 were found resistant
against Chokhla, FURI11 and Raichur isolates.
However, none of the inbred lines was found
resistant against F59 and F1 isolates.

Pruning of guava under high-density planting
system: The effect of pruning on guava cv. L-49
under high-density planting system (2 x 3 m
spacing) was ascertained with 0, 25, 50 and 75%
shoot pruning in randomized block design in six
replications. Results indicate that 25% shoot
pruning had significant effect on vegetative growth
and yield attributes and also increased the number
of fruits per plant, fruit weight and total yield.
However, maximum TSS (‘brix) was recorded with
75% shoot pruning.

Bamboo-based agroforestry with jackbean for
restoration of degraded land: An experiment was
conducted with two bamboo species, viz.
Dendrocalamus strictus and Bambusa vulgaris
planted at a spacing of 8 m x 6 m. The inter-row
spaces were intercropped with jackbean (Canvalia
ensiformis) sown at a spacing of 1x1 m. Bamboo
species attained a mean height 0of 2.93 m (Trimester
1 —Aug, 2020 to October, 2020), 3.16 m (Trimester
2, November, 2020 to January, 2021) and 3.45 m
(Trimester 3 — February, 2021 to April, 2021), while
the corresponding number of culms/clump was
12.8, 16.6 and 23.6, respectively. The height of five
culms was 1.65, 2.06 and 2.38 under 1%, 2" and 3"
trimester, respectively. The number of branches and
height of jackbean was 8.56 and 100 cm,
respectively. Number of pods/plants, length of pod
and pod weight was 15.1, 16.3 cm and 14.94 g,
respectively in the growing season (June 2020 to
January 2021), while pod yield of 150 kg/ha per
month was recorded during this period.

Research work under various ICAR-AICRPs, viz.
chickpea, and rapeseed-mustard, voluntary trials in
the purview of AICRP-maize, barley, pearlmillet,
MULLaRP and sesame & niger was also
undertaken towards enhancing productivity of
these crops through development of high-yielding,
multiple disease-resistant varieties for central India.

Quality seed production under seed-hub projects:
A total of 1136 quintals seed was produced for
different crops, including millets, oilseeds, pulses
and cereals at university farm and in farmers'
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participatory mode, during 2020-21. Three Seed-
Hub Projects on Pulses, Oilseeds and Millets have
been executed at university to take-up seed
production of different crops. Keeping in mind the
cropping pattern of Bundelkhand region, the
highest seed production was taken-up for pulses
(485 q) followed by oilseeds (395 q), cereals (235 q)
and millets (21 q).

The faculty published many research papers in
reputed journals, besides books/bulletins and
popular articles during the year along with radio/TV
talks on various contemporary problems of
agriculture.

Extension Education

Front Line Demonstrations (721) were organized at
farmer's field on mustard (100), pea and lentil (10),
chickpea (15), wheat (3), groundnut (30), maize
(100), urd (120), mung-bean (5), aerobic rice (15),
sesame (45), millets (100), medicinal plant (48),
marigold (10), fruits (20), agroforestry (100) in
Jhansi and Lalitpur districts of Uttar Pradesh and
Datia, Tikamgarh and Niwari districts of Madhya
Pradesh. FLDs on rapeseed and mustard displayed
21.4 per cent increase in average yield over the local
practices with additional mean monetary benefit of
~Rs. 13,030/= ha. Chickpea variety RVG202
exhibited yield of 13.40 g/ha with net returns of Rs
33,761/-. Lentil IPL316 and field pea (Aman)
showed yield advantage of 29.9 and 41.0 per cent
over the local check with higher gross returns of Rs.
58,212/ and Rs. 12,648/- per ha, respectively.
Around nineteen hundred farmers participated in
off-campus trainings conducted in the districts of
Jhansi, Lalitpur, Tikamgarh Niwari and Datia for
scientific farming and propagation of medicinal &
aromatic plants, improved field crops, package of
practices, nutrient management, plant protection,
garden, nursery, etc. In-campus trainings were also
organised to popularize value-added and herbal
industry-oriented cultivation of medicinal plants
(160 farmers), scientific production technology of
rapeseed and mustard for extension workers (20),
climate smart agricultural technologies in
Bundelkhand (115); reforms in agricultural
marketing (86) and training, exhibition and
distribution of medicinal & aromatic plants (80).
The faculty members delivered 40 radio talks and
participated in TV shows on farm related topics for
creating awareness about soil health, crop
insurance, and other welfare schemes for the
welfare of farmers and rural audiences. The
University organised exhibition centred at nutri-
ayur natural health products of medicinal and
aromatic plants and participated in technology and
machinery demonstration meet-cum-farmers' fair at
neighbouring ICAR Institutes. Useful implements



(knapsack sprayer, storage bin, fork-shovel and
wheel barrow) were distributed among
beneficiaries under SCSP programmes. University
maintained a regular communication among
farmers of Bundelkhand region with the help of
print media and ICT based farm advisories (243)
based on seasonal requirements. Farmer's Day and
National Farm Women Day were celebrated with
the active on-campus participation of farmers. State
governments, NGOs, and FPOs sponsored visits of
farmers, villagers, youth and other interested
stakeholders (588) to the University campus and
research farm to get hands on information,
knowledge and learning experience about recent
developments in agricultural farming and
associated opportunities to enhance farm income.

Infrastructural Development

A significant headway was made to complete the
on-going construction of Academic Building for
College of Agriculture, Horticulture and Forestry,
Administrative Building, VC residence, Hostels
and faculty residences at Jhansi. Shri Narendra
Modi ji, Hon'ble Prime Minister of India dedicated
the newly constructed Academic and
Administrative buildings virtually to the nation on
August 29, 2020.
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The construction work related to extension of Girls'
Hostel, faculty residences {T- 111 (12)/IV/T-V (12)},
community centre and guest house, farm and
external development etc. at Jhansi and Academic
Block (for establishment of Colleges of Veterinary
and Animal Sciences & Fisheries), Boys & Girls
Hostel and Residences -VI (2) /T-V (4)/T-1V (12)/T-
1T (12)/ T-II (12) at Datia (MP) have been also
undertaken.

Finance, Budget and Audit

The University gets funds from Department of
Agricultural Research and Education, Ministry of
Agriculture and Farmers Welfare, Govt. of India for
carrying out its activities. During the academic year
2020-21, the University was allotted a budget of Rs.
102.28 crores only. The Annual Accounts for the
financial year 2019-20 have been also audited and
will be laid on the table of Lok Sabha/Rajya Sabha
during the next session of Parliament. There is no
pending audit para so far.

The University had the privilege to consistently get
the guidance and valuable inputs from University
Board of Management, Academic Council, Research
Council, Extension Council, IQAC, Finance
Committee, Building and Works Committee to
conduct administrative affairs of the University
within the provisions of the Act and Statutes.
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Rani Lakshmi Bai Central Agricultural University

1. Introduction

The Rani Lakshmi Bai Central Agricultural
University is the first Agricultural University in the
country, which was established as an institution of
national importance by an Act of Parliament by Govt.
of India in the year 2014. The headquarter of the
University is at Jhansi in the state of Uttar Pradesh.
However, the jurisdiction and responsibility of the
University with respect to teaching, research and
programmes of extension education in the field of
agriculture extend to whole country with priority
on the issues related to Bundelkhand region. The
University Act stipulates that all colleges, research
and experimental stations or other institutions to
be established under the authority of the University
shall come in as constituent units under the
full management and control of its officers and
authorities. Within the provision of Section 4 (2) of
the University Act, the University has established its
headquarter and constituent College of Agriculture
and College of Horticulture and Forestry at Jhansi.
Two colleges, namely College of Veterinary and
Animal Sciences, and College of Fisheries are
being established at Datia, Madhya Pradesh. The
University is funded directly by the Department of
Agricultural Research and Education, Ministry of
Agriculture and Farmers Welfare, Government of
India, New Delhi.

2. Goals

The University objectives are clearly defined in the
Act as follows to:

a. Impart education in different branches of
agriculture and allied sciences as it may deem fit;

b. Further the advancement of learning and
conducting of research in agricultural and allied
sciences;

c. Undertake programmes of extension education
in Bundelkhand in the districts of the states
under its jurisdiction;

d. Promote partnership and linkages with national
and international educational institutions; and

e. Undertake such other activities as it may, from

time to time, determine.

3. University Authorities and
Governance

The Vice-Chancellor is the principal executive and
academic head of the University and ex-officio
Chairman of Board of Management, Finance
Committee and Academic Council. Board of
Management, Finance Committee and Academic
Council are the apex bodies, which take decisions on
administrative, financial and academic matters. The
governance structure of the University is depicted
in Fig. (1).
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Research Council ]1——‘/
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Deans of the . Director Director Extension : .
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Head of | Director ) :
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Board of Studies
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Governance Structure of the University
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3.1 Board of Management

The Board of Management (BOM) is the principal
executive body and responsible for policy making
and the management of the University. The
composition of BOM during the period under report
is given in Annexure-I. Four meetings of BOM were
convened during this period (Table 1).

Table 1: Meetings of BoM held during 2020-21.

S.No. Meeting Date No. of Board
Members
present
1. 13tH November 06, 2020 11
2. 14t December 30, 2020 11
3. il 5 January 30, 2021 13
4, 16" March 27,2021 12

Major decisions taken in various meetings of the
BOM included the following:

Thirteenth Meeting:

e Approval of recommendations made by the
Selection Committee for appointment to
the post of Assistant Registrar (Academic/
Establishment), RLBCAU, Jhansi.

e Appraisal of submission of Annual Account
2019-20 to CAG.

e Approval for Rent-free Accommodation and
Honorarium to the Wardens.

e Appraisal about the progress of on-going
construction works.

e Approval of the
sponsored project.

NAHEP (Component-2)

e Approval of the DBT sponsored projects.

e Appraisal of virtual inauguration of Academic
and Administrative Buildings of RLBCAU by
Hon’ble Prime Minister of India.

e Appraisal of Foundation stone laying ceremony
for construction works for establishment of
College of Veterinary & Animal Sciences, and
College of Fisheries at Noner, Datia (MP).

e Approval of installation of mobile towers at the
University campus.

e Approval of University’s house allotment rules.

e Appraisal of the academic calendar and other
academic activities.

e Approval for extension of term of engagement
of Dr. Kusumakar Sharma as Consultant.

e Appraisal of allocations under Revised Budget
Estimates for the year for 2020-21 and BE
2021-22.

¢ Approval for engaging matrons for Girl’s Hostel.
¢ Engagement of one press/ media person.
¢ Revision of guest house charges.

e Appraisal of proceedings of 13" meeting of
building & works committee.

Fourteenth Meeting:

e Approval of panel for the appointment of
Unversity’s Chancellor by Hon'ble Visitor.

e Appraisal of academic calendar of ongoing
semesters.

Fifteenth Meeting:

e Appraisal of Annual Account along with SAR for
the year 2019-20.

e Approval of allocations communicated under
Revised Budget Estimates for the year for 2020-
21 and BE 2021-22.

e Appraisal about the progress and status of Civil
Works being undertaken by the University.

e Approval of miscellaneous civil works for farm
and campus development.

e Approval of Annual Report for the Academic
year 2019-20.

e Approval of the DBT sponsored projects.

e Approval for correction in hindi version of
Gazette Notification 396, page 15 describing
recruitment to the post of Librarian at par with
its english version.

Sixteenth Meeting:

e Approval of recommendations made by the
Selection Committee for appointment to the
post of Associate Professor (Forestry) and
Assistant Professor (Wildlife Management,
Forest Protection and Environmental Science)
at RLBCAU, Jhansi.

e Approval of on-going academic programme

e Appraisal about the filling of vacancies under
Group ‘B and ‘C’.
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e Appraisal about completion of construction
work of essential buildings at Jhansi as per MoU
within the stipulated limit (including COVID-19
pandemic unconditional extension period of 6
months).

e Appraisal of Accreditation Committee Report
communicated by ICAR.

e Approval of engaging one lady paramedical staff
for girl students.

e Revision of fee structure for students to be
admitted from Academic year 2021-22 and
onwards.

e Approval for enhancing emoluments of staff car
driver.

3.2. Finance Committee

The Finance Committee of the University consists
of the Vice Chancellor as Chairman and Financial
Advisor, Department of Agricultural Research and
Education; three persons nominated by the Board,
out of whom at least one shall be a member of the
Board; three persons nominated by the Visitor; and
the Comptroller of the University as its Member-
Secretary (Annexure-II). The agenda items
discussed and major decisions taken in the 9%
meeting of the Finance Committee held in virtual
mode on January 29, 2021 included the following:

e Appraisal of Annual Account along with SAR for
the period of 2019-20.

e Appraisal of allocations communicated under
Revised Budget Estimates for the year for 2020-
21 and BE 2021-22.

e Appraisal about the progress and status of civil
works being undertaken by the University.

e Approval of miscellaneous civil works for farm
and campus development.

e Appraisal of proceedings of the Building and
Works Committee.

3.3. Academic Council

The first Academic Council of the University was
constituted by Hon’ble Visitor under Section 43 (d)
within the provisions of Section 14 (1) of Statutes of
the Rani Lakshmi Bai Central Agricultural University
Act-2014 (Annexure-III). The Council met once on
December 30, 2020 and approved various steps
undertaken by the Univesity including revision

of Academic Calander, examination schedule,
execution and evaluation of RAWE, RHWE and
FOWE in view of the pandemic in the larger interest
of students. It was also decided that the Unversity
shall ensure preparations in all respects to carry
out the academic activities following necessary
protocols/ guidelines/directions/ advisories issued
by the central/state governments or competent
authorities from time to time, in view of the
COVID-19 challenge.

4. Academic Activities

Undergraduate (UG) programme: As per the
provisions of academic regulations, the admissions
of students to various UG programmes were made
through ICAR-AIEEA for UG programs-2020 to
help maintain multilingual and multicultural
environment at the University. The intake capacity
and number of studentsregistered in undergraduate
programme is given below:

Table 2: Intake capacity and number of students
in various Undergraduate courses

Students B.Sc. (Hons)
Agriculture Horticulture Forestry Total
Intake 66 33 33 132
Registered 49 23 18 84

Postgraduate (PG) programme: PG programme
for masters’ degree continued in eight subjects
viz., Agronomy, Genetics and Plant Breeding,
Plant Pathology, Soil Science, Entomology,
Vegetable Science, Fruit Science and Silviculture
and Agroforestry. The total number of seats was
increased at Post Graduate level from academic
session 2019-20 following norms of reservation for
EWS students set by the Government of India. The
admission of students to Masters’ degree program
was made through AIEEA for PG-2019 conducted
by ICAR (Table 3). Students from 10 states are
currently pursuing postgraduate programmes in
the university.

The seventh academic session of the University
began from September 01, 2020. The online
Orientation Program was organized for all first year
students on January 5, 2021, which was attended
by newly admitted and senior students, faculty and
other staff of the University. Dr. Arvind Kumar, Vice-
Chancellor graced the occasion as the Chief Guest.
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Table 3: Intake capacity and number of students in various Masters’ courses

Numbers

Students
Agronomy  Plant Genetics Soil
Pathology and Plant Science
Breeding
Intake 4 4 5 5
Registered 4 4 5 5

The conventional format of teaching-learning was
quickly transformed by academic leadership to
create an ecosystem for effective online teaching
through collaborative peer learning, know-how
of digital technology and online learning tools,
training of faculty, consistent review, readiness of
students and discourse during lockdown period
of COVID-19 pandemic so as to overcome the
persisting academic disturbance and consequently
ensure the resumption of educational activities at
various levels as a normal course of procedure.

5. Faculty

In order to further galvanize and strengthen
the mandated activities of the University, the
recruitment to sanctioned regular faculty positions
was completed during the year following new
roster prescribed by Government of India. However,
the University was constrained to seek support of
66 contract/ guest faculty, scientists and teaching
associates to provide quality education as per ICAR
norms in the wake of limited number of regular
sanctioned faculty positions (Table 4).

Table 4: Status of sanctioned regular faculty
positions

S. Post No. of In- Vacant
No. sanctioned position
posts
1. Professor 2 2 0
2. Associate 4 3 1
Professor
3. Assistant 29 29 0
Professor/
Scientist
Total 35 34 1

The engaged faculty for students of UG programs
in Agriculture, Horticulture and Forestry offered
177 prescribed courses in different disciplines
with a combined load of 519 credit hours during
the year, besides the faculty also had a workload
of 59 PG courses equivalent to 154 credit hours.

(5)

Entomology Vegitable Fruit Silviculture Total
Science Science and Agro-

forestry
3 2 2 29
4 3 2 2 29

The faculty published many research papers in
reputed journals, besides books/bulletins and
popular articles during the year along with many
radio/TV talks on various contemporary problems
of agriculture. In the aftermath of COVID-19 global
pandemic, best possible efforts were made to train
both the teachers and the students to continue
planned educational and research activities without
significant disruption.

6. Research Achievements

6.1. Crop Improvement

6.1.1. Genetic enhancement of barley for yield,
yield attributes and quality parameters

(Vishnu Kumar)

Seventy-six barley genotypes including released
varieties and genetic stocks were evaluated for
grain yield, yield attributes and physiological traits.
The genotypes, BH393, DL88, Dolma, DWRB137,
DWRB180, PL426 and PL751 were found promising
for flag leaf length and breadth parameters. The malt
barley genotypes, DWRB101 (148) and DWRB123
(151) manifested higher tillering than feed barley
genotypes. The variety DWRB160 showed the highest
1000 grain weight (58 g), followed by DWRB92 (52)
and DWRB91 (51 g). The genotypes DWRB137,
DWRB174 and DWRUB52 were promising for total
chlorophyll content, while the genotypes BHS400,
HBL391 and BH946 revealed higher leaf area index.
The grain yield ranged from 1.6 t/ha (DWRB192) to
3.9 t/ha (DWRB137).

A set of 28 F s developed in 8x8 half diallel mating
design was also evaluated for green fodder quality
traits and yield components. DWRB189 was
unique for black grain colour than the checks,
BH902, BH946, DWRB137, DWRB91, DWRB92 (all
with yellow grain colour), and rest of the released
varieties. Root rot at seedling stage was observed
in some barley genotypes. The pathogen fungus
Sclerotium rolfsii was identified in the samples.
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6.1.2. Genetic enhancement of wheat for yield,
yield attributes and abiotic stress tolerance

(Vishnu Kumar)

Eighty-two wheat genotypes including released
varieties (44), genetic stocks (37) and the land race,
Kharchia Local were evaluated for different agro-
morphological and physiological characters. The
genotypes, AKAW3717, DHTW60, Halna, HD2733,
PBW343, PBW550, PBW723, Raj4079, MP3336,
UAS 304, WB02, WH542, WH730 and WH1124
showed higher chlorophyll content. The genotypes,
DBW17, HD2733, Hindi62, 1C553915, Kharchia
Local, PBW550, PBW660, WH730 and WH1124
were found promising for Fv/Fm ratio. Leaf area
index was higher in DBW16, Hindi62, HD2967
and MP3336. The genotypes, DBW90, DHTW60,
Hindi62, GW366, Raj 3765 and WR544 were better
for flag leaf attributes. The grain yield ranged from
1.2 t/ha (Kharchia Local) to 5.1 t/ha (HD3086).

The phenomenon of hybrid necrosis was observed
at seedling stage in the crosses PBW723/DBW110,
PBW723/GW322 and PBW723/K1006 with the
common parent PBW723 (an improved version of the
mega cultivar PBW343). This phenomenon needs
further genetic studies for confirmation of NeINel
neZne2 and nelnel NeZNe2 gene combinations in
the parents, DBW110, GW322,K1006 and PBW723.

The genotype RLBWO02 was unique for dark brown
glumes and highly resistant reactions (0) for stripe rust.

6.1.3. Breeding of chickpea, urdbean and
mungbean for higher yield, superior nutritional
quality and disease resistance

(Anshuman Singh, Meenakshi Arya and A. Nishant
Bhanu)

Breeding materials (F,, F,, F.) and released varieties
with variation in traits for nutrient content and
disease resistance were collected from ICRISAT,
ICARDA and grown for evaluation and hybridization.
Crosses were attempted with donors having high
protein, zinc and iron like ICCX171021- B-B,
ICCX171022-B-B, ICCX171027-B- B, ICCX171029-
B-B, 1CCX171031-B- B-B and ICCX171032-B-B-B
with high yielding and disease tolerant varieties,
viz. Pusa Chickpea 10216, IPC 2006-77, IPC 5-62,
[PC 7-28, BG 3062, RVG 202, JG 36, RLBGK 1, JAKI
9218, ]G 36.

Screening for MYMV resistance: Seeds of 100
accessions each of mungbean and urdbean
obtained from ICAR-NBPGR were planted to screen

(6)

for MYMV tolerance and agro-morphological
traits. In mungbean, six accessions, viz. [IC-76444,
IC-76593, 1C-314925, 1C-343870, 1C-282141 and
IC-421091 showed moderate resistance and 19
accessions were found to be moderately resistant
for YMV. In urdbean, 5 accessions 1C-14520, IC-
345578, 1C-530627 and IC-346276 manifested
high resistance while 10 accessions were found to
be moderately resistant for YMV at 50 DAS on 1-6
scale. Significant variation in the germplasm was
observed for different agro-morphological traits.
The accessions showing early maturity, high yield
and MYMV resistance will be used in breeding
programme for further transfer of MYMV resistance
and development of high-yielding, superior mung-
bean and urd-bean varieties.

Screening for MYMV resistance in urd bean

6.1.4. Screening of cowpea genotypes for post-
emergence herbicide tolerance

(M.K. Singh and Anshuman Singbh)

Seeds of 100 varieties and germplasm accessions
of cowpea obtained from ICAR-NBPGR, New Delhi,
ICAR-IIPR Kanpur, ICAR-IIVR Varanasi, I[CAR-IGFRI
Jhansi and GBPUAT, Pantnagar were planted for
screening post-emergence herbicide tolerance of
imazethapyr @ 80 ga.i./ha. The plants were scored
for herbicide tolerance 2-weeks after spray on a
1-5 scale (1=highly tolerant, 5=highly sensitive).
Eleven accessions displayed tolerance towards

Screening of cowpea genotypes for post emergence
herbicide tolerance
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Imazethapyr. The accessions namely, EC390219,
EC390226, EC390266, EC390269, GC 6 and GC 5
showed herbicide score of 1. Mullago was found
to be the major weed followed by Commelina.
Imazethapyr effectively controlled the weed
population from 4 to 9 weeds/m2 with 81.6 per
cent weed control efficiency.

6.1.5. Genetic improvement of Indian mustard
for yield and abiotic stress tolerance

(Rakesh Choudhary, Shubha Trivedi and Arkita
Singh)

A total of 650 germplasm lines of brassica,
including indigenous germplasm, exotic lines,
genetic stocks, different species and wild relatives
were evaluated for various agro-morphological
traits. The germplasm lines viz. RC1271, NC37362,
IM108,  PCR9403, EC766381, EC766423,
EC766315, EC766275, EC766134, EC766124 and
1C422156 were identified with desirable traits to
find desirable segregants for variability in yield and
other component traits.

Hybridization programme was undertaken to
generate variability in yield and its attributes and to
incorporate the abiotic stress tolerance in the high
yielding varieties. Ten crosses, viz. RH 725 x Bio YSR,
RH-725x RVM-2, RH 725 x NDYR 10, Giriraj x NDYR
10, RH 749 x NDYR 10, RH-406 x RGN-298, Pusa
Vijay x BPR-543-2, RGN-298 x BPR- 540-6, RH-749
x DRMR-150-35, RGN-298 x DRMR-150-35 were
attempted by involving the parents with high yield,
white rust resistance, high water use efficiency and
thermo-tolerance at juvenile stage.

To advance the breeding material, F, segregating
populations of the ten crosses, viz. juncea YS x RE
14,junceax RE 551, HB9918 x RE 18, HB 9918 x RE
14, EH 2 x RE 44, EH 2 x RE 551, M]B 3 x Donskaja,
MJB 3 x RE 8, MJB 3 x RE 13 and I] 31 x RE 44 were
procured from ICAR-DRMR, Bharatpur (Rajasthan)
to practice single plant selection and 15-20 plants
from each cross were selected based on their
performance. Among the 300 F, plant progenies, 20
best progenies were identified for advancement of
generation based on inherent agro- morphological
performance.

Variability in agro-morphological traits in Brassica germplasm accessions

(7
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6.1.6. Evaluation of pearl-millet germplasm
(Rumana Khan)

The genotypes, 1C-329050, 1C-449463, 1C-449471,
IC-516583 were found promising for morphological
characters after evaluation of 100 germplasm lines
received from ICAR-NBPGR. Days to flowering,
panicle length and plant height ranged from 42-49
days, 19-27 cm and 141-237 cm, respectively.

6.1.7.Evaluation of rapeseed-mustard varieties/
germplasm accession for quality traits

(S.K. Shukla and Rakesh Choudhary)

An experiment was conducted to study the
nutritional quality parameters, such as oil and
protein content in defatted meal, to determine
its wvariability in rapeseed-mustard varieties/
germplasm. Genotype RL-1359 had the highest oil
content (43.4%), while genotype Pusa mustard-26
had the lowest value (32.2%) among all entries. In
addition, genotypes Pusa Tarak (43.0%) Varuna
(42.8%), GSL-1 (42.2%), BSH-1 (42.6%) and Pusa
Bold (42.3%) could also be considered as oil rich
genotypes. Protein content of different rapeseed
mustard genotypes displayed wide variation from
28.1 to 37.2%. The highest protein content was
recorded in genotype RLC-3 (37.2%), followed
by Pusa Mustard-22 (36.2%), Pusa Mustard-26
(35.7%), Pusa Mustard-24 (34.3%) and RVT-1
(32.5%). (Table 5)

Table 5: Range of oil and protein content of
rapeseed-mustard varieties/germplasm

Range of
Parameter variation Best genotypes
(%)
Oil content 32.2-43.4  RL-1359, Pusa Tarak,

Varuna, GSL-1, BSH-1 and
Pusa Bold

RLC-3, Pusa Mustard-22,
Pusa Mustard-26, Pusa
Mustard-24, and RVT-1

Protein 28.1-37.2

content

6.1.8. Development of artificial techniques
for screening of sesame genotypes against
waterlogging stress

(Ashutosh Kumar, Rakesh Choudhary and Arkita
Singh)

Ten sesame germplasm lines including 2 checks
(IC 204414, EC 334965, EC 334449, EC 334970, EC
334981, EC 346727, 1C 96095, EC 334977, GT 10,

(8)

RT 346) were evaluated for waterlogging tolerance.
Seeds were sown in plastic pots containing loam
soil mixed with vermicompost. Eight seeds were
sown in each pot and five plants were maintained
in each pot. Waterlogging stress was imposed at 5
different crop growth stages, viz. at 20, 30, 40, 55
and 70 days after sowing for 24, 36,48 and 72 hours.
Control plants remained well-watered throughout
the experiment. After the treatment period, water
was drained out from the pots and plants were
allowed to grow to recover.

All the genotypes manifested 100% survival across
all the treatments. Moderate wilting was apparentin
every pot during 48- and 72-hours of waterlogging
at 20 DAS except GT-10, EC 346727, EC 334449 but
plants were recovered after 7 days from drooping
of leaves. At 30 DAS, all the plants showed wilting
during 48- and 72- hours waterlogging stress,
except genotype GT-10 but all the wilted plants
recovered after 7 days from wilting. However, plant
height and chlorophyll content decreased relative
to control.

6.2. Natural Resource Management

6.2.1. In-situ rainwater management and crop
diversification for climate resilient agriculture

(Yogeshwar Singh, Rajeev Nandan and S. Upadhyay)

An experiment was carried out to standardize the
agro-techniques for efficient use of irrigation, rain
water and crop diversification for climate resilient
agriculture in Bundelkhand. A split-plot design
with main plots consisting of five in-situ rainwater
harvesting methods, viz. control (conventional
practice), deep tillage, horizontal mulching,
broad-bed and furrow, and ridge and furrow; and
subplots comprising of three cropping systems, viz.
groundnut-wheat; maize-mustard and sorghum-
chickpea was followed.

Ridge and furrow system was found promising for in-
situ rainwater harvesting and resulted in generating
maximum crop and water productivity. The system
productivity in terms of wheat equivalent yield
(WEY) was found maximum in ridge and furrow
planting system (6273 kg/ha/yr), with the highest
water productivity (1.85 kg grain/m? water). Among
different cropping systems, maize-mustard cropping
sequence showed superiority for the highest water
productivity (1.73) and net returns (54,005 Rs/ha),
while groundnut-wheat exhibited maximum WEY
(6397 kg/ha/yr). (Table 6).
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Table 6: Effect of tillage practices and cropping system on system productivity and economics

Treatment WEY Water productivity Grossreturns Netreturn Net !S:C
(kg/ha/yr) (kg grain/m? water) (x10°Rs/ha) (x10,Rs/ha) ratio
In-situ rainwater harvesting
Deep tillage 5681 1.27 112.20 4401 0.65
Residue mulching 6096 1.49 120.38 50.81 0.73
Broad bed & furrow 5918 1.61 116.88 47.30 0.68
Ridge and furrow 6273 1.85 123.89 53.63 0.76
Conventional Practice 5622 1.30 111.03 43.53 0.64
SEm+ 156 0.04 2.71 0.90 0.02
CD (P=0.05) 411 0.10 7.12 2.37 0.04
Cropping system
Groundnut-wheat 6397 1.33 126.35 41.65 0.49
Sorghum-chickpea 5141 1.43 101.53 48.33 0.91
Maize-mustard 6215 1.73 122.75 54.00 0.79
SEmz 172 0.04 2.90 0.97 0.02
CD (P=0.05) 429 0.11 7.23 243 0.04

6.2.2. Spatial and temporal variation of water
quality

(Bharat Lal, Pawan Kumar and Susheel Kumar
Singh)

An experiment was conducted to analyze various
physico-chemical properties of different water
samples for determination of their suitability
for drinking and irrigation at the RLBCAU
Research Farm. Twenty-five water samples were
collected from different water sources like pond,
well, canal, tube well and handpump during pre-
monsoon, monsoon and post-monsoon season
for analyzing pH, EC, total hardness, Ca?*, Mg%*,
Na*, K* CI, SO,*, PO,* and HCO, content. Two

samples displayed higher HCO, and SO,* content
than the permissible limit of BIS standards in
pre-monsoon season. During monsoon, total
hardness and Mg?* was also reported above the
permissible limit in a few samples other than
HCO," and SO,*. The content of HCO, (1), SO,*
(1), TH (2) and Mg?*(2) was also higher than the
acceptable limit during post-monsoon season.
Irrigation water quality was also analyzed and
Wilcox diagram depicted from excellent to good
and good to admissible categories, while the
salinity and sodium were from medium to high
with low sodium type water.

6.2.3. Tillage and weed management on maize-
mustard-moong cropping system

(Gunjan Guleria, Susheel Kumar Singh and Neelam
Bisen)

A study was initiated to evaluate the impact of tillage
and weed management on maize- mustard-moong
cropping system. Effect of tillage regimes was not
prominent during the first year of experimentation.
No significant difference in the performance of
mustard was observed due to tillage and residue
treatments. Chenopodium album, Anagalis arvensis,
Fumaria parviflora, Medicago spp., Rumex, Cornopus
didymus, Sonchus spp. were the prominent weed
species in mustard. Since the weed infestation
was meagre in mustard, the effect of herbicide
application was also not apparent.

9)
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6.2.4. Nutrient recommendations on Soil Test
Crop Response (STCR) and targeted yield
equations basis for promising cropping systems

(Susheel Kumar Singh, Yogeshwar Singh, Bharat Lal
and Arpit Suryawanshi)

A field experiment was conducted with seven
treatments, viz. T, - control, T, - 100% RDF
(recommended dose of fertilizer), T, - 75% RDF+ FYM
@5t/ha,T,-100% RDF + FYM @ 5 t/ha, T, - STCR-
based nutrient recommendations , T, - 75% RDF
+ crop residue @ 4 t/ha and T, - 100% RDF + crop
residue @ 4 t /ha (kharif crops residue was applied in
rabi crops only) in two different cropping systems, viz.
sorghum-chickpea and blackgram-mustard. These
treatments were replicated three times in RBD.

Maximum grain yield of sorghum (1652 kg/ha)
was observed in T.-STCR, while no significant

differences were evident in terms of the stover yield,
harvest index and 1000-seed weight. Chickpea
registered maximum biomass yield (4304 kg/ha)
under T,-, while grain yield (1485 kg/ha) and 1000-
seed weight (223.8 g) were recorded highest in T.-
STCR in sorghum-chickpea cropping system. Under
blackgram-mustard cropping system, yield of black
gram grain (670 kg/ha) and total biomass (1730
kg/ha) of were also significantly higher in the T.-
STCR. Similar trend of grain and biomass yield was
observed in mustard too.

Soil physico-chemical properties (pH, EC and OC)
were not influenced under both the cropping
systems, but available K and P was significantly
higher in treatment T, irrespective of cropping
systems. (Table 7).

Table 7: Effect of different treatments on physico-chemical properties under different cropping system

Sorghum-chickpea cropping system

Black gram-mustard cropping system

vl o EC oc Availl(able Availl)able o EC oc Availl(able Availl)able
dS/m 9% dS/m %
(dS/m) ) (g/ma)  (kg/ha) (@S/m) C8)  (g/ha)  (Kg/ha)

T,-Control 7.3 0.25 0.58 219.9 13.6 7.2 0.23 0.60 233.0 14.8
T2-100 % RDF 7.3 0.24 0.59 239.1 15.6 7.2 0.23 0.61 254.4 16.7
T.-75% RDF +

3
FYM @ 5 t/ha 7.1 0.23 0.65 240.8 17.7 7.0 0.22 0.64 256.2 18.9
T,-100% RDF +

4
FYM @ 5 t/ha 7.2 0.23 0.66 238.0 17.8 7.1 0.22 0.66 253.3 18.6
T.- STCR
based fertilizer 7.2 0.24 0.62 232.2 15.6 7.1 0.22 0.64 247.6 16.8
recommendation
T -75 % RDF +

6
Residue @4 t/ha 7.2 0.24 0.63 235.2 16.6 7.1 0.22 0.66 250.5 17.8
T -100% RDF +

7
Residue @ 4 t/ha 7.2 0.24 0.64 236.3 16.2 7.1 0.22 0.68 251.6 17.4
CD (P=0.05) NS NS NS 11.3 2.4 NS NS NS 12.2 2.4

A view of the urdbean and mustard crops grown in sequence
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A view of the sorghum and chickpea crops grown in sequence

6.2.5. Effect of sowing techniques on crop
yield and moisture content of soil at different
intervals

(Saurabh Singh)

A study was carried out to standardize the sowing
techniques for black-gram to promote line sowing
for increasing crop productivity and input-use
efficiency. Four sowing treatments included:
farmer’s practice (conventional technology), zero-
till ferti-seed drill, multi-crop seed-cum-fertilizer
drill and happy seeder. Time taken by different
sowing machines was lowest for multi-crop seed-
cum-fertilizer drill (2.5 hrs/ha), whereas it was
maximum under farmers’ practice (6.75 hrs/ha).
Seed yield was lowest under conventional method
and highest with zero-till ferti-seed drill.

Sowing of black-gram with happy seeder under zero-tillage

6.3. Crop Protection

6.3.1. Management of fungal and bacterial leaf
spot diseases in greengram

(P.P. Jambhulkar and Meenakshi Arya)

Field experiment was conducted using variety
SML 668. Treatments consisting of two sprays
with azoxystrobin 23 EC @ 0.5 ml/lit water
and two sprays with Bacillus subtilis @ 4 g/lit
water were found most effective in minimizing
the Corynespora leaf spot disease. Treatment
with copper oxy chloride 50 WP @ 2 g/lit water
+ streptomycin 100 ppm resulted in minimum
disease severity of 30.8 and 14.8 of bacterial
blight Xanthomonas axonopodis pv. phaseolai
respectively. Two sprays with Bacillus subtilis @
10 g/lit water caused disease severity of 31.7 and
22.1% over control during the two seasons. These
treatments also favoured pod length and yield
significantly but number of seeds per pod, number
of cluster per plant, number of pods per cluster
were not affected. Treatment with azoxystrobin
23 EC @ 0.5 ml/lit water produced the maximum
yield of 889 kg/ha followed by P, fluorescens (872
kg/ha) and B. subtilis (856 kg/ha). (Table 8).

(11
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Table 8: Effect of different treatments on Corynespora leaf spot and bacterial blight in greengram

Treatment
2019

Azoxystrobin 23 SC@ 0.5 ml/lit
water
Carbendazim 50 WP @ 2 g/lit water 44.2 (41.6) cdef

Propineb 70 WP@ 2 g/lit water 42.5 (40.7) efg
Mancozeb 75 WP@ 2 g/lit water 51.7 (45.9)bcde
Copper oxychloride + streptomycin -

Copper oxychloride 50 WP@ 2 g/
lit water

31.7 (34.2) h

53.3 (46.9)bc

Streptomycin 100 ppm -
Bacillus subtilis @ 4 g/lit water 34.2 (35.7)gh
B. amyloliquefaciens @ 4 g/lit water  35.0 (36.4)fgh

Pseudomonas fluorescens @ 4 g/lit 43.3 (41.1)defg

water

Control 75.0 (60.0)a
CV (%) 13.5

CD (0.05) 5.6

* Values in parentheses are arcsine transformed values; Mean values followed by same letter do not differ according to Tukey

test (P=0.05)

Corynespora leaf spot

2020
16.7 (24.0) e

17.8 (24.9)

21.1 (27.3)d
38.9 (38.5)b

36.7 (37.2)b

17.8 (24.9)e
23.9 (29.24c

20.6 (26.9)d

51.7 (45.9)a
13.1
1.6

Bacterial blight

2019 2020
30.8(33.7)bc  14.8 (22.6)e
43.3 (41.1)b 26.7 (31.1)d
28.3(32.1)bc  20.2 (26.7)c
31.7 (23.5)c 22.1(28.0)c
29.2 (32.6)bc  24.6 (29.7)b
25.0 (30.0)bc  22.7 (28.5)b
70.8 (57.4)a 54.2 (47.5)a

14.9 14.5

2.7 1.6

Xanthomonas axonopodis pv. phaseoli

Fig: Experimental plot to evaluate agrochemicals and bacterial antagonists against corynespora leaf

spot and bacterial leaf blight of green gram

(12)
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6.3.2. Survey of pulse crops to collect diseased
plant and soil samples for isolation of pathogens
and bacterial antagonists

(Meenakshi Arya and P. P. Jambhulkar)

Infected samples of chick-pea (wilt, collar rot and dry
root rot) and lentil (wilt) were collected for isolation
of different isolates of plant pathogens along with
the soil samples from the rhizosphere of these crops
for isolation of bacterial antagonists through a series
of surveys undertaken in Jhansi, Kalyanpur, Lalitpur,
Sagar, Sanchi, Bhopal, Sehore, Amlaha, Ujjain, Devas,
Ashoknagar, Guna, Shivpuri area. In all 13 isolates
of Fusarium oxysporum f sp. ciceri, 10 isolates of
Sclerotium rolfsii, 11 isolates of Rhizoctonia bataticola
and two isolates of Fusarium oxysporum f sp. lentils
were collected and being maintained. The isolated
strains of bacterial antagonists will be identified
morphologically based on their colony colour, size,
shape and transparency.

6.3.3. Screening of the mungbean and urdbean
germpalsm against yellow mosaic diseases

(Meenakshi  Arya, Anshuman Singh and
P. P. Jambhulkar)
One-hundred eighty germplasm accessions,

including mungbean (78) and urdbean (102)
received from ICAR-NBPGR, New Delhi and PAU,
Ludhiana were evaluated for disease resistance
against major yellow mosaic disease. The resistant

checks Samrat and SML 668 for mungbean and IPU
2-43 for urdbean and susceptible- Bundelkhand
local for both urdbean and mungbean were used
for comparison. The disease rating for Mungbean
yellow mosaic virus was done as per AVRDC Scale.
Of the entries screened, 22 genotypes of mungbean
were found to be resistant and 30 genotypes as
moderately resistant and rest of the genotypes were
susceptible. On the other hand, of the 102 urdbean
genotypes, 26 entries were found to be highly
resistant and 28 and 36 entries were found to be
resistant and moderately resistant, respectively.

Field view of screening of mungbean and urdbean
germplasm

6.3.4. Screening of fungicides against leaf spot
disease in groundnut

(Anita Puyam)

Eight fungicides, viz. tebuconazole 250 EC,
hexaconazole 5 SC, azoxystrobin 23SC, carbendazim
12% + mancozeb 63% WP, azoxystrobin (11%) +
tebuconazole (18%) w/w SC, mancozeb 75% WP,
propineb 70% WP, and carbendazim 50% WP were
screened with one control against leaf (Cercospora
arachidicola) disease of groundnut. Spray application
of azoxystrobin 23 SC @ of 0.5 ml per liter brought
maximum (65.2%) reduction in leaf spot disease
incidence over control. The effectiveness of other
four fungicides, carbendazim 12% + mancozeb 63%
WP, azoxystrobin (11%) + tebuconazole (18%) w/w
SC, mancozeb 75% WP and tebuconazole 250 EC did
not differ significantly, followed by hexaconazole 5
SC and propineb 70% WP.

Leaf spot disease of groundnut

(13)
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6.3.5. Collection of soil samples for isolation of
Trichoderma isolates of Bundelkhand region

(Shubha Trivedi and P.P. Jambhulkar)

A total of 50 soil samples from different crop
niches were collected from Lalitpur, Datia and
Tikamgarh districts of Bundelkhand region for
the isolation of fungal antagonist that persists in
this region. Isolations were made on Trichoderma
Specific Medium (TSM). Soil samples collected
from mustard, groundnut, potato and chickpea
rhizosphere yielded Trichoderma sp.

(i)
Trichoderma sp. isolated from soil samples of Jhansi and
Lalitpur districts

6.3.6. Management of the fall armyworm in
maize by using different insecticides

(Usha, Maimom Soniya Devi, Vijay Kumar Mishra
and Sundar pal)

The study was conducted to evaluate the efficacy of
different insecticides to control the population of
fall armyworm (Spodoptera frugiperda) in maize.
Pest infestation initiated at 35 DAS and reached
maximum at 56 DAS. Maximum temperature was
positively correlated and rainfall was negatively
correlated to the population of fall army worm.

The minimum larval population was recorded 0.95
larvae/plant in case of Emamectin benzoate 5 SG
with maximum percent reduction 77.50, which was
at par with Chlorantraniliprole 200SC (1.47 Larvae/
plant) with 65.30 per cent reduction. Among the
treatments, Emmamectin benzoate 5 SG (T3) was
most effective, at par with Chlorantraniliprole
200 SC (T1), followed by spinetoram 120 SC,
lambda-cyhalothrin 5EC. The results indicate that
emamectin benzoate, chlorantraniliprole, and
spinetoram may be used for effective management
of fall armyworm. (Table 9).

).

Infestation of fall armyworm in maize

6.3.7.Management of fall armyworm in sorghum
using chemicals

(Maimom Soniya Devi, Vijay Kumar Mishra, Usha)

A field study was conducted for evaluating the
efficacy of different chemical insecticides against fall
armyworm (Spodoptera frugiperda) in soghum. The
crop was sown in a plot size of 3x5 m with a spacing of
45x15 cm persuing the recommended package and
practices. There were 7 treatments viz. flubendiamide
20WG @ 70 a.i. g/ha, chlorantraniliprole 18.5 SC @
30 a.i. g/ha, emamectin benzoate 5 SG @ 10 a.i. g/
ha, profenophos 50 EC @ 500 a.i. g/ha, spinetoram

Table 9: Efficacy of different insecticides on the larval population of fall armyworm

Treatment After I* spray
Chlorantraniliprole 200 SC 1.42 (1.39)
Spinetoram120 SC 2.27 (1.66)
Emamectin benzoate 5 SG 1.15 (1.28)
Lambda-cyhalothrin 5 EC 242 (1.71)
Imidacloprid 20 SL 3.43 (1.98)
Indoxacarb150 SC 3.03 (1.88)
Neem oil 2.30 (1.67)
Control 3.68 (2.04)
SEm+ 0.11
CD (0.05) 0.34

(14)

Larval population/plant

Percent reduction (%)

After II™ spray After I spray After II™ spray
1.47 (1.40) 61.4 65.3
2.09 (1.61) 38.2 52.7
0.95 (1.20) 68.7 77.5
2.48 (1.73) 34.2 412
3.02 (1.88) 6.1 28.5
2.94 (1.85) 17.4 30.5
2.35 (1.69) 37.4 443
4.23 (2.17) - -

0.11
0.33
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Table 10: Effect of different chemical insecticides on population of fall armyworm in sorghum

Dose Population of fall armyworm (number per plant)

Treatment (%2')'/ Pre-treatment  1DAS 5 DAS 10 DAS 14 DAS
Flubendiamide 20 WG 70 1.40 (1.38)*  1.33 (1.35)c 1.03 (1.24)> 0.99 (1.22)® 1.23b(1.31)
Chlorantraniliprole 18.5SC 30 1.30 (1.34)*  1.00 (1.22)*¢ 0.57 (1.03)* 0.51 (1.00%  0.702(1.08)
Emamectin benzoate 5 SG 10 1.39 (1.37)*  1.16(1.29)* 0.56 (1.03)* 0.49 (0.99)*  0.65 (1.07)°
Profenophos 50 EC 500 1.27(133) 087 (1.17)® 1.09 (1.26) 1.16(1.29)° 1.32 (1.35)
Spinetoram 12 SC 60 1.37 (1.36)*  1.13(1.28)* 0.66 (1.07)® 0.58 (1.03)® 0.84 (1.16)
Indoxacarb 14.5 SC 75 1.16 (1.29)*  0.67 (1.07)* 1.06 (1.25)° 1.05 (1.24)> 1.26 (1.32)
Control untreated  1.20 (1.30)*  1.40 (1.38)° 1.47 (1.40)c 1.42 (1.38)° 1.61 (1.45)
SEmz 0.06 0.05 0.06 0.07 0.07

CD (0.05) NS 0.17 0.17 0.21 0.23

Data shown in the parentheses indicate (x+0.5) square root transformed values

Data marked by common letters in a column are not statistically different according to DMRT at 5% level of probability.

n an

¥
o

e

b

Fall armyworm (Spodoptera frugiperda)

12 SC @ 60 a.i. g/ha, indoxacarb 14.5 SC @ 75 a.i.
g/ha and control, with three replications. All the
insecticides significantly reduced the population
of fall armyworm. However, emamectin benzoate
5 SG was found to be the most effective insecticide,
followed by chlorantraniliprole 18.5 SC, spinetoram
12 SC, flubendiamide 20 WG, indoxacarb 14.5 SC, and
profenophos 50 EC. It was apparent that emamectin
benzoate and chlorantraniliprole may be used for
effective management of fall armyworm. (Table 10).

6.3.8. Relative efficacy of IPM module against
mustard aphid in mustard agro-ecosystem

(Vijay Kumar Mishra, Usha and M. Soniya Devi)

Four different IPM modules were designed and tested
for the management of mustard aphid in mustard crop.
All four IPM modules significantly reduced mustard
aphid incidence in mustard and enhanced its yield
over farmers’ practices (FP). The module 4 [taramira
(trap crop) + installation of yellow sticky trap @ 25/
ha + two sprays with acetamiprid 25 SP @ 25 g a.i./
ha] was found significantly superior over rest of the
treatments, followed by module 3 [taramira (trap
crop)+ first spray of Beuauveria bassiana @ 1 kg /ha
+ second spray nimbicidine 0.03 EC @ 2.5 liter/ha],
module-1 Installation of yellow sticky traps @ 25/ha
+ first spray of NSKE 5% + second spray of Lantana
leaf extract 1.5%) and module 2 (manual removal of
infested twigs + first spray of Verticillium lecanii @ 2.5
kg/ha + second spray Kunap Jal). The highest yield of
mustard was recorded in module, although all the IPM
modules were significantly superior to the farmers’
practice. (Table 11).

Table 11: Effect of various IPM modules against mustard aphid population

Number of aphid after Number of aphid after Number of aphid after Mustard seed yield

freatuent first spray second spray first and second spray (t/ha)

Module 1 25.91 (1.43) 20.14 (1.35) 23.02 (1.37) 1.55
Module2 26.19 (1.44) 23.27 (1.24) 24.73 (1.39) 1.53
Module3 12.2 (1.06) 13.55(1.13) 12.87 (1.12) 1.57
Module-4 10.55 (0.98) 11.93 (1.07) 11.24 (1.10) 1.60
Farmer practice 48.37 (1.68) 49.88 (1.71) 49.12 (1.69 1.17
SEm+ 0.03 0.04 0.04 0.04
CD (0.05) 0.10 0.14 0.12 0.11

*Average of three replication, Figures in parenthesis are “log (X+1)” transformed values
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6.3.9. Bio-efficacy of different newer
molecules against painted bug in mustard
agro-ecosystem

(Vijay Kumar Mishra)

Bio-efficacy of different newer molecules were
tested for the management of painted bug in
mustard. The application of newer molecules
significantly reduced painted bug population
in mustard agro-ecosystem and consequently
enhanced the yield over control plot. Among
all the individual newer molecules and their
combination, the first spray of acetamiprid 25
SP @ 25 g a.i./ha was found to be most effective
in reducing painted bug population relative
to rest of treatments (Table 12). However, all
the treatments were significantly superior to
untreated control.

6.3.10. Diversity of insect fauna associated with
mustard crop

(Vijay Kumar Mishra)

A total of five species (Lipaphis erysimi, Bagrada
helaris, Pieris Bracicae, Phyllotreta cruciferae,
Chrysochus cobaltinus) of insect pests belonging to
four orders, six species (Coccinella septempunctata,
C. transversalis, Menochilus sexmaculata, Diaeretiella
rapae, Ischiodon scutelaris, Chrysoperla carnea) of
natural enemies on insect-pests of mustard and
six species (Apis dorsata, Apis cerena indica, Apis
florae, Trigona eridipenis, Ischiodon scutelaris,
Protacanthus milbertii) of pollinator were reported.
The order Hymenoptera occupied the largest
number of species of fauna, followed by Coleoptera,
Hemiptera, Diptera and Lepidoptera. Lipaphid
erysimi and Bagrada helaris have been reported to
be major insect pests. (Table 13).

Table 12: Bio-efficacy of newer molecules against painted bug population on mustard crop

Number of painted Number of painted Number of painted after Mustard seed

Qi atnent bug after first spray bug after second spray first and second spray yield (t/ha)
Acetamiprid 25 SP @

5 e e 1.83 (1.09) 1.00 (0.89) 1.41 (0.98) 152
Fipronil 5SC @ 75 g

A5 e 2.35 (1.80) 1.22 (0.96) 1.78 (1.04) 141
NSKE 5% + Lantana

leaf extract 1.5% 2.67 (1.86) 1.52 (1.11) 2.09 (1.71) 135
Verticillium lecanii @ 2.89 (1.97) 1.96 (1.56) 2.42 (1.84)

2.5kg/ha + Kunap Jal ' ‘ ' ' ' ' 1.32
Untreated control 6.13 (4.16) 6.89 (4.21) 6.51 (4.18) 0.80
SEm+ 0.06 0.07 0.06 0.04
CD (P=0.05) 0.26 0.21 0.23 0.10

*Average of three replication, Figures in parenthesis square root transformed values

Table 13: Biodiversity of insect pests and their beneficial insect associated with mustard

Common Scientific Name Feeding site Period of occurrence LU Economic
Name abundance status
Insect pests
Flea beetle  Phyllotreta cruciferae Leaf Mid Oct. to mid Dec. ++ Low
Mustard Leaf ,Inflorescence
. Lipaphis erysimi(Kalt.) and Dec. to mid March ++++ High
aphid .
Siliqua
Painted bug  Bagrada helaris Leaf and Siliqua Mid Oct. to mid March  ++++ High
CElliEee Pieris brassicae Leaf Jan. to March ++ Low
butterfly
Blue beetle  Chrysochus cobaltinus Leaf Mid Oct. to mid Dec. ++ Low

(16)
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Natural enemies

Common Scientific Name Host Period of occurence patiue Economic
name ] ] o abundance status
Coccinella ll"/g: 55 ;’;s;gf ;rem,
leayylstid | sesing ungtata,COCCIpella Brevicoryne brassicae  Oct. to March +H++ High
beetle transversalis, Menochilus
and other soft body
sexmaculata :
1nsecth
o Lipaphis erysimi,
Pas\z;las;tmd Diaeretiella rapae Myzus persicae, Feb. to March ++++ High
p Brevicoryne brassicae
Syrphid fly  Ischiodon scutelaris Ap h1d§ i OHIET S0l Feb. to March ++++ Low
body insect
Gree_n e Chrysoperla carnea Soft body insects el it Lz wrizelcn ++ Low
wing March
Pollinators
Eoiy] Scientific name Pollinated plant
name
Apis dorsata, Apis cerena
Honey bees indica, Apis florae, Trigona Mustard and all fauna Dec. to Marc h ++++ High
eridipenis
Syrphid fly  Ischiodon scutelaris lf\gﬁigard Al el Feb. to March +++ Low
Robber flies  Protacanthus Milbertii lf\::lli;ard L s Feb. to March +++ Low
Abbreviations: ++++ =Abundant, +++ = Common, ++ = Fairly common, + = Rare
6.3.11. Monitoring major insect-pests of 6.4. ICAR-All India Coordinated

chickpea in intercropping system
(M. Soniya Devi, Usha, V.K. Mishra, Neelam Bisen)

This experiment was planned in two different dates
of sowing (timely and late) with intercropping of
chickpea + marigold, chickpea + mustard, chickpea
+ coriander, chickpea + linseed and chickpea
alone. No major insect-pest was identified as the
incidence of the insects’ infestation was less than
5%. The maximum chickpea equivalent yield (2520
kg/ha) among various intercropping systems was
observed in the timely-sown chickpea-marigold
(3:1) intercropping system.

Chickpea intercropping with different crops

Research Project on Chickpea

6.4.1. Release of first variety of kabuli chickpea

(Anshuman Singh, Meenakshi Arya and S.K.

Chaturvedi)

‘RLB Chana Kabuli 1" was
released and notified by
the Central Sub-Committee
on Crop Standards,
Notification and Release of
Varieties for Agricultural
Crops (CVRC) in its 86th
meeting held on March
15, 2021 vide Notification
No. S.0. No. 500 (E), dated
29th January, 2021 for
commercial cultivation
under irrigated and timely-
sown conditions of South
Zone (SZ) comprising Seeds of RLB Chana

AndhraPradesh, Telangana, Kabuli-1 (RLBGK 1)

Karnataka, Tamil Nadu and parts of Odisha. RLB
Chana Kabuli 1 recorded an average grain yield of
15.49 q/ha, which was 41.3, 9.3 and 9.7% higher than
the checks. The plant type of the variety is semi-erect
with an average plant height of about 60 cm. The
distinguishing morphological characteristics of the
variety include: compound light green leaves with
medium sized leaflet and single white flower. The pod

Single plant of RLB Chana
Kabuli 1 (RLBGK 1)
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size is medium with attractive beige coloured angular
seed with smooth testa structure. The maturity period
of this variety is 100 days, 100-seed weight is 36.0 g
with 16.9% protein content. RLB Chana Kabuli 1 has
shown resistant reaction to fusarium wilt, dry root
rot, and stunt disease at different zones.

6.4.2. Breeding trials on chickpea improvement
(Anshuman Singh)

Six yield evaluation trials, viz. IVT (rainfed, 38
entries), IVT (desi-irrigated, timely-sown, 46 entries),
IVT (kabuli + extra large- seeded kabuli, 21 entries),
AVT-1 (desi-irrigated, timely-sown, 5 entries), AVT- 1
(kabuli + extra large-seeded kabuli, 18 entries) and
AVT-2 (kabuli + extra large-seeded kabuli, 5 entries)
were conducted at the University research farm.
Different elite breeding lines showed varied plant
phenotype, disease resistance and yield levels. In the
AVT-1 (desi-irrigated, timely-sown) trial, C-20125
gave highest grain yield (3.0 t/ha) and C-20126 gave
yield of 2.6 t/ha, while C-20311 produced 2.6 t/ha
in IVT (rainfed) trial. In IVT (Kabuli + ELSK) trial,
C-20426 recorded maximum yield (2.8 t/ha) and
in AVT-1(Kabuli + ELSK) trial, C-20383 produced
maximum yield of 2.1 t/ha. Under AVT-2 (Kabuli +
ELSK) trial trial, C-20361 produced maximum yield
of 1.8 t/ha whereas in IVT desi irrigated (timely
sown) C-20172 produced 2.2 t/ha.

Five new entries, viz. RLBG 7 and RLBG 8 were
introduced in IVT (desi-irrigated, timely-sown),
RLBGK-6 in IVT (Kabuli) trial and RLBGMH-3 and
RLBGMH-4 in IVT (mechanical harvesting) trial for
the testing across different locations in the country.
Entries RLBG 4, RLBG 5, RLBG 6, RLBGK 4 and
RLBGK 3 were found to be resistant to wilt at 8 or
more locations in different zones of India.

6.4.3. RLBCAU-ICRISAT Collaborative Programme
(Anshuman Singh)

Three breeding trials, viz. ICVT-desi, ICVT-kabuli
and ICVT desi-mechanical harvesting each with
20 entries were conducted under collaborative
research programme with ICRISAT. Under ICVT-
desi trial, two high-yielding elite breeding lines,
viz. ICCV 201201 and ICCV 201204 were identified,
which recorded yield of 2.7 t/ha and 2.5 t/ha,
respectively. In ICVT- kabuli trial, maximum seed
yield of 1.2 t/ha was obtained with ICCV 201308,
followed by ICCV 201315 with yield of 1.0 t/ha. In
ICVT-desi-mechanical harvesting trial, maximum
yield of 2.5 t/ha was obtained with ICCV 201115,
followed by ICCV 201110 with yield of 2.2 t/ha.

(18)

6.4.4. RLBCAU-ICARDA Collaborative Programme
(Anshuman Singh)

Three trials, ICARDA-FLRP-CS4-21, ICARDA-
CAT-21 and ICARDA-CIEN-SA-21 having kabuli type
chickpea breeding lines were conducted under
collaborative programme with ICARDA. In trial
ICARDA-FLRP-CS4-2020-21, 64 entries (including
checks - PUSA 3022 and local check) were present
with the highest yield obtained from the lines
X013TR16-IFC-S9 and XO13TRA7-IFC-S3 of 2.1
t/ha and 1.9 t/ha respectively. In trial I[CARDA-
CAT-21, 36 entries (including 2 checks - ILC482
and local check) were grown with the highest yield
obtained from the line FLIP14-110C of 1.1 t/ha.
In another trial ICARDA-CIEN-SA-21, 36 entries
(including 2 checks viz. ILC482 and local check)
were grown with the highest yield obtained from
the line FLIP14-80C of 2.2 t/ha followed by yield of
1.6 t/ha from the line FLIP14-37C. In all the three
trials, majority of lines were tall with good plant
type suitable for mechanical harvesting.

Promising entries in various station trials are
summarized below:

Table 14: Promising entries of chickpea

Trial No. of Promising Grain CV
entries entries yield (%)
(t/ha)
ICVT-Desi 20 ICCV 201201 2.7 11.2
ICCV201204 2.5
ICVT-Desi-MH 20 ICCV 201115 25 115
ICCV 201204 2.2
ICVT-Kabuli 20 ICCV 201308 1.2 112
ICCV 201315 1.0
ICARDA-FLRP- 64  XO13TR16- 21 148
CS4-2020-21 [FC-S9
X013TRA7- 1.9
IFC-S3
ICARDA- 36 FLIP14-80C 22 126
CAT-21 FLIP14-37C 1.6
[CARDA-CIEN- 36 FLIP14-110C 1.1 13.0
SA-21

6.4.5. Crossing Programme
(Anshuman Singh)

Crossing programme was undertaken to generate
the breeding material having variability for yield,
its component traits and resistance against major
diseases. Four crosses, viz. BG 3062 x IPC 2005-
62, BG 3062 x JG 315, BGM 10216 x IPC 7-28
and BG 3062 x IPC 7-28 under National Crossing
Programme and 49 crosses within the ambit of
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AICRP-Chickpea unit of RLBCAU were attempted
successfully during the reported period.

6.4.6. Status of Breeding Material - Chickpea
(Anshuman Singh)

Chickpea germplasm consisting of chickpea mini
core (211 accessions) and reference set (287
accessions) obtained from ICRISAT, Hyderabad was
grown, maintained and screened against the local
environment and weather conditions for different
agronomical, morphological and DUS traits. The
crosses of accessions with the high yielding released
varieties and other breeding lines were attempted
for the transfer of different traits like early maturity,
drought, heat tolerance and tolerance to diseases
like wilt, dry root rot against the background of
high yielding varieties.

6.4.7. Screening for disease resistance in
chickpea

(Meenakshi Arya)

Two hundred and seventy-two (272) entries of IVT,
AVT 1 and AVT 2 (desi, kabuli, rainfed, late-sown,
MH, DTIL etc.) were screened against wilt disease
of chickpea in the wilt sick plot (Fig. 1a & 1b).
The entries, P 15103, P 15107, P 15142, P 15143,
P 15144, P 15148, P 15150, P 15179, P 15181, P
15184, P 15186, P 15216, P 15222, P 15233, P
15265, P 15266, P 15267, P 15269, P 15292,
15293, P 15312, P 15313, P 15314, P 15324,
15334, P 15342, P 15347, P 15348, P 15349,

a=a=Rav]

Fig. 1a: Field view of screening of
entries in wilt sick plot

Fig. 1b: Resistant vs susceptible entries in the wilt sick plot

15362, P 15369, P 15370 and P 15377 were found
to be resistant against wilt disease while the entries
P 15102, P 15105, P 15110, P 15119, P 15126, P
15132,P15136,P15140,P15172,P15236,P 15240,
P 15249, P 15255, P 15258, P 15277, P 15308, P
15328, P 15332, P 15337, P 15352, P 15354, P
15363 and P 15365 were recorded to be highly
susceptible with more than 50 percent disease
incidence. These IVT, AVT 1 and AVT 2 entries were
also screened against collar rot disease of chickpea
in the pot conditions. Among these, the entries,
P 15109, P 15217, P 15218, P 15253, P 15259,
P 15272, P 15278, P 15285, P 15291, P 15304, P
15323 and P 15361 were found to be resistant
with less than 10% disease incidence, however 37
entries were listed moderately resistant with the
disease incidence below 20%.

6.4.8. Management of wilt disease of chickpea
using Trichoderma spp. and combinations of
new compatible fungicides

(Meenakshi Arya)

An experiment was conducted for management of
wilt disease of chickpea using effective Trichoderma
spp. and combinations of new compatible
fungicides. Observations were recorded on
germination, plant population, disease incidence,
100-seed weight and seed yield. Treatments were:
T, - seeds treated with Trichoderma harzianum-
T6; T,-seeds treated with T harzianum-T28; T, -
seeds treated with T. viride, T,- seeds treated with
Timutant, T.- seeds treated with propineb, T -seeds
treated with hexaconazol + zineb, T - seeds treated
with Trichoderma harzianum-T, + propineb; T,-
Trichoderma consortia; T,-control. Variations were
noted among parameters for germination, plant
population, disease incidence, 100-seed weight and
seed yield. The highest germination was observed

.
=

Field view of management trial for wilt disease of chickpea
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in T,, followed by T, and T, whereas the minimum
was in T, which was almost equivalent to control.
It was concluded that the seed treatment with
Trichoderma harzianum-T, + propineb (T,) was
most effective followed by treatment with Ti mutant
(T,) in managing the wilt disease by improving
plant population and yield of chickpea.

6.4.9. Development of sick plots for chickpea
diseases

(Meenakshi Arya)

Strengthening of the sick plots for all the major
diseases of the chickpea, viz. Fusarium wilt, collar
rot and dry root rot was taken up. The inoculum
was mass multiplied and incorporated in the field
to maintain the sufficient inoculum load.

The set of differentials for wilt disease, viz. C 104,
JG 74, CPS 1, BG 212, WR 315, KWR 108, Chaffa,
Annegiri, L550, Delta and K 850 were maintained
and multiplied at the centre for race studies in
future.

6.4.10.Standardization of phenotyping technique
(Meenakshi Arya)

The phenotyping technique for wilt disease of
chickpea through hydroponics was standardized
using resistant (WR 315) and susceptible checks
(JG-62). Also, the facility for phenotyping against
soil borne diseases and phosphorous acquisition
efficiency and for maintaining wild species is being
established.

6.5. ICAR-All India Coordinated
Research Project on Rapeseed-
Mustard

6.5.1. Breeding trials on rapeseed-mustard
(Rakesh Choudhary)

Four coordinated trials of Indian mustard were
conducted for yield evaluation, viz. IVT- Early,
AVT-1 + AHT-I- Early, IVT (Timely -sown) irrigated
and IHT (Timely sown) irrigated. Total 89 advance
breeding lines were evaluated for seed yield and its
attributes. Mean seed yield ranged from 1.60- 2.47
t/ha under the initial hybrid trials (IHT), which is
comparatively higher than entries in other trials. All
the trials were conducted with three replications
except the trial AVT-I + AHT-I- Early which is
conducted in four replications.

(20)

Table 15: Promising entries of mustard under
coordinated trials

Trial No.of Promising Seedyield CV
entries entries based (t/ha) (%)
on yield
(t/ha)*
IVT Early 24 TM-188 137 121
JD-6 1.35
RH-1999-21 1.27
AVT-I + 16  DRMRCI 96 1.74  13.8
AHT-1 Early RH 1999-42 1.70
DRMRCI 116 1.57
IVT 27 RH 1974 233 120
(TS DRMRCI-127  2.22
irrigated) ORM-2019-02  2.11
IHT (TS 22 DRMRHJ-2409 247  13.0
irrigated) RMX-9903 2.40

18]029C 2.40

Seed production of experimental hybrids viz. MJA
11 x MJR 8 and MJA 9 x MJR 8 was undertaken at
small scale using two male sterile lines viz. MJA
11 and MJA 9 and one restorer line MJR 8. The
seeds of A and R lines were provided by the ICAR-
Directorate of Rapeseed and Mustard Research
(DRMR), Bharatpur.
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Field view of coordinated trials
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6.5.2. Plant Pathology trials
(Shubha Trivedi)

Four plant pathology trials on the different aspects
viz. screening of Brassica germplasm and breeding
lines against the major diseases and study of
epidemiology of major diseases were conducted.
Total 91 Brassica germplasm and breeding lines
were screened under two trials viz. Screening of
Brassica germplasm (SBG) and Uniform disease
nursery (UDN) for resistance against different
disease under natural conditions. Both the trials
were conducted in completely randomized block
design with two replications and each entry
was sown in a single row of 3 meter along with
susceptible check ‘Rohini’.

Table 16: SBG, UDN and NDN entries found
resistant against different diseases under
natural conditions

Entries found resistant

Diseases SBG entries  UDN entries
(44) (47)
Downy mildew 23 14
White rust 18 19
Alternaria blight 28 29
Powdery mildew 27 26

Eleven entries were evaluated under national
disease nursery (NDN) for Sclerotinia rot using
artificial stem inoculation technique and eight
entries were found resistant against Sclerotinia rot
and disease symptoms appeared only in susceptible
check till harvesting.

Epidemiology of major diseases was studied on
mustard varieties namely, Varuna and RH-406 with
8 sowing dates at weekly interval and results shown
that crop sown before 15™ October will reduce the
disease incidence while crop sown between 5%
to 15" November favoured disease occurrence.
Infestation of downy mildew, white rust, Alternaria
blight, Sclerotinia rot and powdery mildew was
most in crop sown on November 5 & 12, 2020.

6.5.3.Integrated nutrient management in mustard
(Artika Singh)

A trial comprising 9 treatments was conducted
to study effect of different doses of nutrients,
vermicompost and micronutrients during Rabi
2020-21 in RBD with 3 replications. The variety
‘Giriraj’ was sown on November 7, 2020 following
standard row and plant spacing of 45 cm x 10 cm,
respectively. The recommended dose of fertilizer
{N:P:K:S (80:40:40:20)} was used as one of the
treatments. The grain yield was found significantly
higher in 75% RDF+VC (1877 kg/ha), which also
have the higher net returns (Rs. 56048).

Integrated nutrient management in mustard

Table 17: Effect of INM on performance of mustard

Treatment Siliquae/ Seeds/ Seed Net
plant siliqua yield returns
(kg/ (x103Rs.
ha) /ha)
RDF 120 15 1479 51.71
50% RDF 116 15 1164 36.18
75% RDF+VC 194 17 1877 56.04
RDF+B 130 15 1491 35.01
RDF+Zn 149 15 1541 45.67
RDF+Fe 134 16 1591 36.89
RDF+Zn+ 163 16 1766
B+Fe (Mn) 39.50
RDF+ 137 16 1504
Bioregulator
(BR) 28.58
RDF+Mn+BR 144 16 1538 27.75
SEm#+ 12.1 0.1 95 2.28
CD (P=0.05) 36.2 0.4 287 6.85

6.5.4. Enhancing water productivity of mustard
through microbes

(Artika Singh)

A trial comprising 9 treatments was conducted in
split-plot design with 3 replications to evaluate

(21)
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the effect of irrigation, microbes and their
combinations on mustard yield. The variety ‘Giriraj’
was sown following standard row and plant spacing
on November 7, 2020. Main plot treatments had 3
irrigation levels (M -no irrigation, M,: one irrigation
at 35 DAS, M,: two irrigations at 35 and 65 DAS),
whereas sub-plots treatments were two microbes
(S,-MRD 17, S,-MKS 6) and no culture (S,). Mustard
variety ‘Giriraj’ responded to two irrigations (35
DAS and 65 DAS), and showed mean seed yield of
1860 kg/ha, which was significantly higher than
other treatments including M2. There was no effect
of microbial inoculants on mustard yield.

Table 18: Effect of irrigation and microbial
inoculants on mustard

Treatment Siliquae/ Seeds/  Grainyield
plant siliqua (kg/ha)
Irrigation
M, 101 16 1225
M, 144 17 1755
M, 182 18 1860
SEm+ 14 0.1 21
CD (0.05) 48 0.5 82
Microbial
inoculents
S, 134 16 1155
S, 140 17 1108
S, 152 17 1072
SEm+ 2 0.1 12
CD(0.05) 8 0.3 38

Enhancing water productivity of mustard through microbes

6.5.5. Exploratory trial on phosphorus and

sulphur acquisition efficiency and seed
multiplication of mustard
(Artika Singh)

Forty mustard varieties collected from different
centres were grown in augmented design with two

(22)

levels of P and S (deficient and soil with optimum
quantity of nutrients). Large variations among 40
mustard genotypes were observed for combined
acquisition efficiency of P and S. Sufficient quantity
of seeds from all 40 varieties were collected for
further study of acquisition efficiency for individual
nutrient to identify contrasting varieties for
acquisition efficiencies of P and K.

Exploratory trial on phosphorus and sulphur acquisition
efficiency and seed multiplication of mustard

6.6. ICAR-All India Coordinated
Research Project -Voluntary Trials

6.6.1. AICRP- Maize
(M.K. Singh)

Five advance varietal trials { one early sown (AVT
Early), two medium sown (AVT-I and AVT-II) and
two late sown (AVT-I1 and AVT-II)} were conducted
in randomized block design with three replications.
Early, medium and late trials were sown on
June 29, July 10 and July 27, respectively and data
were recorded for 11 agro-morphological traits.

6.6.2. AICRP - Sesame
(Shubha Trivedi)

Twenty IVT and seven AVT entries were screened
for yield attributes under AICRP-Sesame during
Kharif 2020. Three IVT entries, viz. IVT-20-09, IVT-
20-12 and IVT-20-13 were found superior with seed
yield of 455-482 kg/ha over national check (454 kg/
ha). Under AVT trial, no entry was found superior to
national check. Minor infestation of Phytophthora
blight and Alternaria leaf spot was observed during
August-September, 2020. Infestation of Bihar hairy
caterpillar (Spilosoma oblique) and capsule borer
(Antigastra catalaunalis) was observed during the
Crop season.
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6.6.3. AICRP-Pearlmillet
(Rumana Khan)

Three AICRP trials in randomized block design
with three replications viz., initial hybrid trial
(IHT-M), population trial (PT-A) and released
varietal hybrid trial (RVHT) were undertaken and
evaluated in Kharif,2020 with 15, 16 and 31 entries,
respectively. Data were recorded for each given
set of observations. No downy mildew infestation
was observed in any entry. In RVHT, Pusa com. 383
(2641 kg/ha), KBH-108 (2325 kg/ha) and MP-7878
(2300 kg/ha), in IHT, IHT-201 (3166 kg/ha), IHT-
205 (2683 kg/ha), IHT (2050 kg/ha) and in PT, PT-
615 (900 kg/ha), PT-609 (808 kg/ha), PT-616 (766
kg/ha) were having high grain yield.

6.6.4. AICRP Wheat & Barley
(Vishnu Kumar)

A coordinated trial of hulless barley was conducted
which comprised of 6 genotypes including checks.
The trial was conducted in randomized complete
block design with 3 replications. Gross plot size was
6.9 m? in each replication. The entries IVT/AVT-
HLs-05 and 06 showed poor germination. The grain
yield ranged from 1.9-3.0 t/ha with average yield
of 2.5 t/ha. The entry IVT/AVT-HLs-04 ranked first
with grain yield of 3.0 t/ha, followed by IVT/AVT-
HLs-03 (2.5 t/ha) and IVT/AVT-HLs-01 (2.4 t/ha).

block design with three replications and net plot
size of 5.4 m? during Rabi, 2020-21. Different
breeding lines showed varied plant phenotype and
yield levels. The entry LLS 20-12 gave the highest
seed yield (0.9 t/ha), followed by LLS 20-11 (0.5 t/
ha) with 12.6 % CV for yield. Days to 50% flowering
was recorded minimum for the LLS 20-11 (77 days).

L

Field view of field pea AVT 1 dwarf trial

Field view of lentil AVT 1 large-seeded trial

Table 19: Performance of hulless barley entries in coordinated trial

Entry Final Daysto Daysto Tiller/m Plant 2/6 Spike 1000-grain Grain yield
stand heading maturity row  height row length weight (g) (t/ha)
(%) (75%) (75%) (cm) (cm)

IVT/AVT- 95 85 122 144 94 6 8 40 2.4

HLs-1

IVT/AVT- 70 96 123 133 70 6 11 37 1.9

HLs-2

IVT/AVT- 95 85 120 117 79 6 9 41 2.5

HLs-3

IVT/AVT- 95 81 122 133 91 6 9 39 3.0

HLs-4

IVT/AVT- 40 S 131 114 68 6 10 38 0.9

HLs-5

IVT/AVT- 20 98 135 NIL 76 2 12 41 -

HLs-6

6.6.5. AICRP-MULLaRP (Lentil and Field Pea)
(Anshuman Singh and Meenakshi Arya)

An evaluation trial (IVT) of large-seeded lentil with
4 entries was conducted in randomized complete

Two evaluation trials, viz. field pea AVT 1 (dwarf)
with 4 entries and field pea AVT 1 (tall) with 4
entries were conducted during rabi 2020-21. Each
trial was conducted in randomized block design
with four replications and net plot size of 5.4 m? (8
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rows of 4 m each were maintained for each entry).
In case of dwarf field pea entries, FPD 20-15 gave
the highest yield (0.35 t/ha), followed by FPD 20-
16 (0.3 t/ha) with overall CV of 13.0%. In case of
tall field pea, AVT 1-tall trial, FPT 20-14 gave the
maximum yield of 0.8 t/ha with the overall CV of
13.6%. Minimum days to 50% flowering was found
to be 77 days for FPT 20-12 and FPT 20-15.

Table 20: Promising entries in the AICRP-
MULLaRP trials

Trials No.of Promising Grain CV (%)

entries entries yield

(t/ha)

Lentil AVT 04 LLS 20-12 0.99 12.68
1 (Large-
seeded) LLS 20-11 0.51
Field pea 04 13.03
AVT 1
(Dwarf) FPD 20-11 0.35
Field Pea 04 13.63
AVT 1 (Tall) FPT 20-14 0.86

6.7. Fruit science

6.7.1. Effect of pruning on guava under high
density orcharding system

(Ranjit Pal, Anjana Kholia and Ghanshyam Abrol)

Effect of pruning on guava cv. L-49 under high
density orcharding system was evaluated with
four treatments i.e. no shoot pruning, 75% shoot
pruning, 50% shoot pruning and 25% shoot
pruning laid out in randomized block design in

N 6

six replications. The guava plants were planted at
2x3 m distance. Results revealed that 25% shoot
pruning had a significant effect on vegetative
growth and yield attributes. Maximum number of
new shoots emerged per pruned shoot and number
of new shoots per plant after pruning were recorded
with 25% shoot pruning, followed by 50% shoot
pruning. Shoot pruning @ 25% also increased the
number of fruits per plant, fruit weight and total
yield per plant.

Table 21: Effect of pruning intensity on shoot
emergence and yield in guava

Treatment No.of new Noof No.of Fruit Yield/
shoots new fruits/ weight plant
emerged shoots/ plant (g) (kg)
per pruned plant
shoot after
pruning
No pruning 2.66 18.17 38.67 117.8 4.52
75% pruning 6.00 31.67 53.67 138.6 7.42
50% pruning 8.66 36.67 62.17 135.0 835
25% pruning 9.50 41.50 65.67 1523 9.95
SEm+ 0.50 2.55 4.05 48 046
CD (P=0.05) 1.47 746 11.84 142 1.36

6.7.2. Response of aonla cultivars to different
dates of grafting

(Govind Vishwakarma, Anjana Kholia, Ranjit Pal
and Gaurav Sharma)

An experiment was conducted in the year 2021 to
evaluate the response of aonla scions to different
grafting dates (February 20, March 02, March 12
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A general view of experiment from bud emergence to sprout growth
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and March 22) and varieties (NA-6, NA-7 and
Chakaiya) in randomized block design replicated
three times.

The plants, which were grafted on 20" February,
were found to be significantly superior to all
other treatment combinations with respect to
sprouting percentage (83.9%), number of leaves
(15.2 after 60 DAG) and graft survival (97.3%).
Out of three scion grafted cultivars, NA-6 recorded
significantly higher sprouting percentage (80.5),
number of leaves (13.5 after 60 DAG), height of
sprout (10.3 cm after 60 DAG), number of primary
branches (1.22) and percent graft survival (93.8).
The cultivar NA-6 recorded better results when
grafted on February 20, 2021. (Table 22).

6.7.3. Physico-chemical profiling of sweet and
acid group of Citrus grown under agro- climatic
condition of Jhansi

(Anjana Kholia, Ranjit Pal and AK. Singh)

An experiment was conducted to evaluate the
physico-chemical profiling of sweet and acid group
of citrus grown under agro-climatic condition of
Jhansi. The experimental design was RBD with
sixteen different citrus varieties as treatments viz.
Satgudi, Mosambi, Pusa Sharad, Pusa Round, Kinnow
mandarin, Daisy mandarin, W. Murcott, NRCC-4,
Flame Seedless, Marsh seedless, Red Blush, Kagzi
lime, NRCC-8, Pusa Udit, Pusa Abhinav and Kagzi
Kalan. With regard to fruit physical parameters, Red
blush variety of grapefruit recorded maximum fruit

Table 22: Response of aonla cultivar to different dates of grafting

Treatment

Days No. of

Total no. of Height of sprout

takent graft Sprouting leaves/ graft (cm) pyi(r)rllglf‘y suGrl;?if/tal

prouting treatment . DAG DAG DG O0DAG branches (%)
Time of grafting
20" February 10.3 8.3 83.9 111 152 5.1 10.3 1.20 97.3
02" March 111 7.0 73.5 87 128 4.7 9.9 1.19 93.8
12%* March 12.8 6.2 73.0 80 122 4.3 9.3 1.05 87.4
22" March 13.8 6.4 58.8 5.6 9.8 2.7 8.1 0.96 85.0
SEm+ 0.1 0.2 2.5 0.4 0.5 0.3 0.1 0.03 0.9
CD (P=0.05) 0.31 0.8 7.3 1.2 1.6 0.8 0.5 0.10 2.8
Cultivars
NA-6 11.5 7.7 80.5 9.0 135 4.8 10.3 1.22 93.8
NA-7 12.1 7.1 70.5 86 124 41 9.1 1.07 90.8
Chakaiya 12.4 6.0 65.8 7.5 11.6 3.8 8.8 1.02 88.0
SEm+ 0.1 0.2 2.1 0.3 0.5 0.2 0.1 0.03 0.8
CD (P=0.05) 0.2 0.7 6.4 1.1 1.4 0.7 0.4 0.06 2.4

Table 23: Evaluation of different citrus on basis of physio-chemical characters

Variety Fruit weight (g) Fruit polar
diameter (cm)

Sweet oranges

Satgudi 216.0 7.11

Mosambi 220.0 6.75

Pusa Sharad 212.0 7.29

Pusa Round 283.0 8.15

Mandarin

Kinnow 186.6 6.42

Daisy 178.6 6.37

W. Murcott 132.5 5.37

NRCC-4 112.0 5.70

Fruit equatorial Juice percentage TSS: acid ratio

diameter (cm)

7.55 43.3 22.9
7.46 45.7 25.8
7.39 44.2 14.1
8.23 42.3 14.4
7.52 41.5 11.8
7.05 40.3 19.4
6.77 36.0 19.3
6.15 33.9 27.3
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Grape fruit

Flame Seedless 414.6 8.86 9.59 43.4 9.8
Marsh seedless 387.0 8.74 9.30 36.2 8.2
Red Blush 598.0 11.01 10.69 31.2 7.4
Lime and Lemon

Kagzi lime 40.0 4.40 4.00 43.3 2.0
NRCC-8 38.0 4.17 3.63 35.6 1.5
Pusa Udit 38.0 4.20 3.90 47.3 2.0
Pusa Abhinav 41.4 4.47 4.03 43.4 1.8
Kazgi Kalan 70.0 5.52 5.01 33.7 2.7
CD (P=0.05) 25.0 0.60 0.50 6.8 3.1

weight, length and width. Highest juice percentage It resulted in three clusters CI (JL-1, J-37, ]J-42,
was observed in Pusa Udit variety of acid lime. NJ-6 and Goma Priyanka), CII (BL-1, BL-2, DL-1,
An important quality parameter TSS: Acid ratio, DL-2, JL-2) and CIII (PW-1 and PW-2) based on
was found to be maximum in NRCC-4 variety of  similarity coefficient. Highly polymorphic markers
mandarin. (Table 23). were identified as UBC817, UBC827, UBC830 and
UBC831. High PIC value helped in identification of
most informative markeri.e. UBC827. Unique bands
helped in identification of diverse germplasm lines
i.e. cultivar barcoding.

6.7.4. Molecular characterization of jamun
germplasm collected from different agro-
ecological zones

(R.S. Tomar and Ranjit Pal)

An experiment was conducted for molecular % E A

characterization of twelve Jamun germplasm J-37, - X

J-42, Goma Priyanka, NJ-6, Jhansi Local-I (JL-I), Jhansi % /\ +° A
Local-II (JL-II), Datia Local-I (DL-I), Datia Local- f 5
II (DL-II), Baruasagar Local-l (BL-I), Baruasagar 1 P2
Local-II (BL-II), Pusa Wild jamun small fruit size .

(PW-I) and Pusa Wild jamun large fruit size (PW- KN ,.-’l’\\y'

II) collected from different agro-ecological zones. v Q‘;

The leaf samples of jamun plants were collected and xf%/

used for DNA extraction and isolation using CTAB o 1

method (Murray and Thompson, 1984) with slight f‘“‘xh_ ig__:-_.
modifications. Asetof 80 ISSR (Inter Simple Sequence M E ”H{_,

Repeat) primers were used, and out of these only 60
got amplified and 10 were polymorphic.

Yy ..

Fig. 2: Phylogenetic analysis of twelve jamun genotypes using
molecular markers (UPGMA Method)

Fig.1: Allelic variation in twelve jamun genotypes using ISSR
Markers UBC817 and UB(C831

(26)
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Table 23: Major allele frequency, number
of alleles, gene diversity and polymorphic
information content calculated using ISSR
markers

Marker ~ MAF Allele No Disz:'lseity PIC
UBC807 083  3.00 0.29 0.27
UBC817 075  4.00 0.41 0.39
UBC823 083  3.00 0.29 0.27
UBC840 083  3.00 0.29 0.27
UBC827 050  4.00 0.65 0.59
UBC818 083  3.00 0.29 0.27
UBC841 083  3.00 0.29 0.27
UBC831 050  3.00 0.61 0.53
UBC822 083  3.00 0.29 0.27
UBC830 075  3.00 0.40 0.36
Mean 0.77  3.00 0.34 0.32

6.7.5. Identification of genetic variations in
pomegranate genotypes collected from various
ecological zones

(R.S. Tomar and Ranjit Pal)

An experiment was conducted for molecular
characterization of pomegranate germplasm
collected from different agro-ecological zones. The
leaf samples of pomegranate plants were collected
and used for DNA extraction and isolation. Out of
a set of 40 ISSR (Inter Simple Sequence Repeat)
primers used, only 30 got amplified and 5 were
polymorphic. Based on the molecular marker and
genetic study, 3 distinct clusters were formed and
four dissimilar genotypes. A highly polymorphic
marker UBC816 was found in this study.

o ¥
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Phylogenetic tree based on molecular data in pomegranate
genotypes

Table 25: Major allele frequency, number
of alleles, gene diversity and polymorphic
information content calculated using ISSR
markers

Marker Allele no. di\(f:ll'is?ty PIC
UBC816 3.00 0.49 0.41
UBC815 3.00 0.38 0.33
UBC817 3.00 0.38 0.33
UBC811 2.00 0.29 0.24
UBC810 2.00 0.11 0.10
Mean 2.60 0.33 0.28

UBC815

UBC817

Allelic variation in Pomegranate genotypes using ISSR primers

(27)



Rani Lakshmi Bai Central Agricultural University

6.8. Vegetable Science

6.8. Improving productivity of vegetable crops
though genetic enhancement and resource
management

6.8.1. Study on integrated nutrient management
on growth, yield and quality of tomato

(Arjun Lal Ola and Maneesh Pandey)

An experiment was conducted with seven integrated
nutrient management treatments, viz. T -100% RDF
through inorganic fertilizer (100:80:60 kg NPK/
ha), T,-75% RDF through inorganic fertilizer + 5 t/
ha FYM, T,-50% RDF through inorganic fertilizer +
10 t/ha FYM, T,-100% RDF through FYM (20 t/ha),
T.-75% RDF through inorganic fertilizer + 1.75 t/
ha vermicompost, T,-50% RDF through inorganic
fertilizer + 3.5 t/ha vermicompost, T,-100% RDF
through vermicompost (7 t/ha). Maximum plant
height (88.4 cm) was recorded in T, whereas the
highest no. of primary branches was recorded inT,

The maximum number of cluster per plant and frult
set per cluster, fruit diameter (6.10 cm), average
weight of fruit (75.0 g), number of fruits (55.3), yield
per plant (4.15 kg), yield (44.4 t/ha) were noticed
in the treatment T, The significant improvement in
yield and yield attrlbutmg parameters on account
of integrated use of inorganic and vermicompost

T ]

Effect of 50% RDF through inorganic fertilizer + 3.5 t/haVC
on growth and yield in tomato

(28)

might have attributed to the translocation of
nutrients from soil, particularly when sink was
able to synthesize higher amount of carbohydrates
through enhanced rate of photosynthesis. The
beneficial effect of yield and yield attributes might
also be due to increased supply essential nutrients
by vermicompost.

Table 26: Effect of INM on growth parameters of
tomato

Treat- Plant No. of Fruit Yield TSS Ascorbic
ment height primary diameter (t/ha) (°Brix) Acid (mg
(cm) branches (cm) /100 g)
T, 77.8 7.0 5.10 29.7 3.60 14.8
T, 75.8 7.8 5.50 30.6 3.90 15.0
T, 73.0 7.0 4.80 322 343 15.5
1 74.2 5.5 4.10 344 4.63 15.8
T, 88.4 6.1 5.40 393 4.67 14.6
T, 85.8 5.8 6.10 444 443 14.5
T, 78.2 6.4 5.00 36.7 4.53 13.5
SEmi 3.4 0.3 0.21 1.5 0.30
CD
(P=0.05) 10.4 0.8 0.64 46 091 NS
6.8.2. Efficacy of commercially available

biofertilizers on growth, yield and quality of
okra

(Umesh Pankaj and Y. Bijilaxmi Devi)

An experimentwas carried outto assess the effects of
bio-fertilizers, viz. bio-phos (having high phosphate
solubilizing property), bio-grow (produces the plant
hormone i.e. auxin), bio-potash (possess ability to
solubilize and mobilize the potassium) and bio-
NPK (having ability to fix nitrogen and solubilize
the P and K) on growth and yield of okra. Results
showed higher fruityield (108.3 q/ha), plant height
(134.6 cm), number of branches (10.8), fruit length
(14.4 cm) and fruit dry matter production (64.6
g/kg) with consortium of bio-grow and bio-NPK.

Field view of bio-fertilizer treated Okra



ANNUAL REPORT 2020-21

Table 27: Effect of bio-fertilizer application on growth, yield, vitamin C and crude protein content of okra

Treatment Fruit yield No. of Plant height Fruitlength Fruitdry Vitamin Fruitcrude
(q/ha) branches/ (cm) (cm) matter C content protein*
plant conc. (g/ (mg/100g (/100g
kg) FW) DW)
Control 35.42 7.22 101.32 11.12 52.22 27.0° 7.5
Bio-phos 88.44 8.1° 119.8° 13.1° 60.7¢ 35.2¢ 8.6°
Bio-grow 92.44 8.8¢ 120.2¢ 13.4° 61.0° 30.9¢ 8.5°
Bio-potash 54.8° 9.1¢ 117.4¢ 13.2° 58.9%¢ 33.4° 9.2
Bio-NPK 80.9° 10.6¢ 120.0¢ 13.7° 60.5¢ 45.2¢ 97
Consortium of Bio- 108.3¢ 10.8¢ 134.64 14.4b¢ 64.6¢ 58830 11.3¢
grow + Bio-NPK
Farmer’s practice 56.3° 8.6" 115.3° 12.2° 55.1° 34.1¢ 8.2v7

small letters indicates significant difference at p<0.05 (Duncan multiple range test); (n=3; +SD)

The fruit vitamin-C content (53.3 mg/ 100 g fresh
weight) and fruit crude protein content (11.3/100
g dry weight) were also higher in bio-fertilizers
applied in consortium treatment.

6.8.3. Evaluation of integrated nutrient

management practices on yield of chilli

(Y. Bijilaxmi Devi, Arjun Lal Ola and Sandeep
Upadhyay)

Effect of integrated nutrient management on yield
of chilli was observed with 14 different treatments
comprising of urea, vermicompost and farm yard
manure. The highest dry weight yield (1.511 t/
ha) was found in T, where 50% vermicompost and
50% urea was applied. Stover yield was recorded
to be highest in T, (0.716 t/ha). Highest number

Table 28: Effect of INM on growth parameters
of chilli

of primary branches was recorded in both T, and
T, Treatment T, also recorded highest plant
height (39 cm). Overall, the yield was better where
vermicompost was incorporated with urea. Apart
from this, SOC varied from 0.8-1.23%, pH from 6.61-
6.84 and EC from 0.203-0.305 dS/m. Based on the
correlation studies, there was negative correlation
between yield and SOC, but positive correlation
with yield attributes like plant height and number
of primary and auxiliary branches.

6.8.4. Response of biofertilizers on fenugreek
growth and yield

(Umesh Pankaj, A.L. Ola and Bharat Lal)

Present study was conducted to evaluate the effect
of biofertilizers on fenugreek. The best performing

Stover D_r y Pl_ant N_o. ol
Treatments (t/ha) weight height Primary
(t/ha) (cm) branch

T, 0.506¢ 1.185¢ 35.0° 5.002
T, 0.593* 1.511* 35.6° 4.00
T, 0.395¢% 1.237¢  37.6° 4.00®
T, 0.716* 1.200¢ 36.0° 3.67®
1 0.506¢ 1.407° 36.3° 4332
T, 0.383%® 0.644¢ 32.0° 3.67°
T, 0.444%" (0.719% 35.32 4.67°
T, 0.3708 0.844c 34.0° 4332
T, 0.494<  0.756" 35.07 4332
T, 0.457% 1.193¢  39.0° 5.002
T, 0.469¢ 0.941¢  39.0° 4.00®
T, 0.543% 0.541" 36.0° 4.00®
T, 0.6792 0.970¢ 35.32 4.672 Growth of fenugreek between biofertilizer (Bio-NPK)
T 0210% 0444 18.6° 2,67 treated and control plot

[
IS

(29)
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Table 28: Effect of biofertilizers on fenugreek green leaves yield, growth and photosynthetic pigments

Treatment

Control
Bio-phos
Bio-grow
Bio-potash
Bio-NPK

Consortium of Bio-
grow + Bio-NPK

Farmer practice

Green leaves
yield* (q/ha)

29.6*
38.3"
40.4¢
40.3¢
41.3¢
38.7°

31.4*®

Nos. of
pod/plant

3.12
BodlE
SN0
4.7°
SV
5.2b¢

4.3v

Nos. of
seed/pod

5.8
7.0«
6.9
7.3¢
ASK
6.9

6.5°

Chlorophyll a
(ng/g FW)

448.52
557.7¢
484.8°
573.4¢
593.1¢
584.6¢

496.6°

Chlorophyllb Carotenoid
(ng/g FW) content
(ng/g FW)
272.12 57.0°
308.8° 77.0°
473.6¢ 85.8b¢
296.0° 93.7¢
496.64 123.2¢
341.6" 100.5¢
370.1¢ 78.6°

*sum of two harvest; small letters indicates significant difference at p<0.05 (Duncan multiple range test); (n=3; +SD)

biofertilizer was found to be bio-NPK and bio-
grow, which resulted in maximum fenugreek green
leaves yield (41.3 and 40.4 q/ha, respectively) and
number of pods (5.7 and 5.1, respectively) whereas
no. of seeds pod (7.5) was recorded max with Bio-
NPK. The photosynthetic pigments i.e. chlorophyll a
(593.1 ug/g FW) and b (496.6 ng/g FW), carotenoid
content (123.2 pg/g FW) was also found best in the
same treatment.

6.8.5. Collection, evaluation and selection of
suitable genotype of hyacinth bean

(Maneesh Pandey, Arjun Lal Ola, R.S. Tomar, Vaibhav
Singh and Sunder Pal)

Twenty-one local diverse germplasm viz., RLBDL-S-1,
RLBDL-S-1-1, RLBDL-S-1-2, RLBDL-S-2, RLBDL-S-3,
RLBDL-S-4, RLBDL-S-4-5, RLBDL-S-5, RLBDL-S-6,
RLBDL-S-7, RLBDL-S-8, RLBDL-S-9, RLBDL-S-10,
RLBDL-S-11, RLBDL-S-12, RLBDL-S-13, RLBDL-S-14,
RLBDL-J-1, RLBDL--2, RLBDL--3, RLBDL-J-4
were evaluated for vegetative growth and yield
parameters. RLBDL-S-8 was found to be early and
high-yielding germplasm, followed by RLBDL-S-14.

Variation in the Genotypes of hyacinth bean

14.00 -
12.00 -<:

10.00 -
8.00 -
6.00 -
4.00 -
2.00 -
0.00 -

Kg/plot

Yield per plot in hyacinth bean

(30)
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6.8.6. Evaluation of different varieties of
turmeric for yield and quality traits

(Arjun Lal Ola and Maneesh Pandey)

cm) and leaf length (66.8 cm) were recorded in
NDH-98, whereas, the highest number of tillers
per plant (5.02), width of leaf (16.8 cm) and leaf

area (1020 cm?) were noticed in Roma. Maximum
length of mother rhizome (10.7 c¢cm), diameter of
mother rhizome (5.53 cm), no. of primary rhizome
(7.33), no. of secondary rhizome (9), fresh weight of
rhizome (401 g) and yield (264q/ha) were recorded
in NDH-98.

An experiment on evaluation of 14 varieties of
turmeric was carried out. The rhizomes were
planted at a spacing of 45x30 cm. Results indicated
the presence of significant variation for all the
growth and yield parameters among the different
varieties of turmeric. Maximum plant height (135

6.8.7. Evaluation of different varieties of
vegetable pea for yield and quality traits

(Maneesh Pandey, Arjun Lal Ola, Lavlesh, R.S. Tomar,
Shubha Trivedi)

An experiment was carried out to evaluate 20
promising varieties of vegetable peas for yield and
quality traits. Sowing was done on November 20,
2020 at a spacing of 30x15 cm. Results showed
that maximum plant height (79.5 cm) was recorded
in genotype NDVP-1. The days to 50% flowering
was observed early (44 days each) in varieties K.
Nandani and K. Uday, whereas, late flowering was
observed in Arka Aporva (59 days). The longest pod
was found in Ganga10 (10.3 cm) and smallest one in
AP-1 (5.70). The highest number of pods per plant
was recorded in GS-10 (13.9) whereas the lowest
was in K. Nandani (6.10). Pod weight was recorded
highest in Pusa Pragati (8.25 g), whereas higher TSS
was noticed in AP-1 (16%).

Table 30: Growth and yield performance of different turmeric varieties

Treatment Plant Leaf area Diameter No. of Fresh weight of Yield (q/ha)
height (cm?) of mother primary rhizome (g)
(cm) rhizome (cm) rhizomes

Baruwasagar Local 85.6 652.5 2.60 3.00 145.4 95.7
Pratibha 105.0 723.7 3.50 3.60 159.1 104.7
Prabha 42.7 353.1 3.10 4.10 167.9 110.5
Sona 100.0 720.1 3.80 4.00 149.6 98.5
Rashmi 109.0 912.0 3.83 5.00 148.8 97.9
Alleppy Supreme 102.0 809.0 3.50 5.33 148.6 97.8
Roma 113.5 1020.0 3.33 3.10 143.3 94.3
Suroma 80.3 485.6 3.43 4.50 131.3 86.4
Azad-1 97.7 595.8 2.90 4.00 160.6 105.7
BSR-1 51.3 614.8 2.97 3.66 216.6 142.6
NDH-98 135.0 907.8 5.53 7.33 401.0 264.0
NDH-2 115.5 704.2 2.80 4.70 198.3 130.5
NDH-3 120.1 795.0 2.90 4.66 230.0 151.4
Mango Ginger 114.1 561.0 3.20 4.33 123.0 80.9
SEm#+ 4.2 31.0 0.15 0.18 9.0 5.0
CD (P=0.05) 121 90.3 0.45 0.54 26.2 14.5
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Variation in pods of vegetable peas

6.8.8. Genotypic diversity-based creation of
heterotic pools in tomato germplasm

(Ashutosh Singh, S.K. Shukla, Maneesh Pandey and
Devesh Tiwari)

A set of 94 tomato germplasm was grown in
Kharif 2020 to assess their performance. Tomato
germplasm lines were grouped on the basis of plant
height and duration. Considering the phenotypic
characters, 94 tomato genotypes were first grouped
into four classes based on the plant height, viz.
dwarf (60-80 cm), semi-dwarf (81-100 cm), tall
(101-120) and very tall ((>120 cm). Further, the
genotypes in each group were categorized into
three classes based on the days to flower initiation,

viz. early (<50 DFI), medium (51-60 DFI) and late
(>60 DFI).

Significant variation with respect to all the traits
was present in the germplasm studied. The overall
CV ranged from 9.6% for the days to fruit maturity
to 53% single fruit weight after ripening. Grouping
based on duration in combination with plant
height greatly influenced the variability pattern
for different traits. This indicates that sub-group
wise analysis is more pertinent as the hybrids will
ultimately be produced between diverse lines. The
existence of reasonably high CV in each sub-group
is indicative of a sufficient genetic variation and
structure in the population.

Table 31: Grouping of germplasm based on plant height and days to flower initiation

Plant height (germplasm no.)

Dwarf (60-80 cm)
(24)

Early (<50 DFI)

Medium (51-60 DFI)

Late (>60 DFI)

Semi-dwarf (81-100 cm)
(43)

Early (<50 DFI)

Medium (51-60 DFI)

Late (>60 DFI)

Tall (101-120 cm)
(16)

Early (<50 DFI)

Medium (51-60 DFI)

Late (>60 DFI)

Very tall (>120 cm)
(11

Early (<50 DFI)

Medium (51-60 DFI)

Late (>60 DFI)

(32)

Duration (DFI in Days)

Germplasm (No.)

8
12
4
10
21
12

S b W W
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Table 32: Variation in growth and yield components among tomato germplasm

Trait Parameter Early Medium Late Overall
Plant height (cm) Range 18.2-77.6 19-74.8 17.6-13.2 17.6-113.2
30 DOP Mean 39.5 38.99 42.1 40.8
CV (%) 40.1 40.9 46.4 41.8
Plant height in (cm) Range 37.8-107.6 33-10.4 34.4-143.8 33-143.8
60 DOP Mean 63.6 64.1 65.9 64.6
CV (%) 28.8 28.7 34.7 29.9
Plant height (cm) Range 58.4-133 58-168.6 62.6-158 58-168.6
90 (DOP) Mean 89.2 96.5 97.9 95.0
CV (%) 21.8 219 271 23.4
Days to flower Range 39-50 51-60 61-73 39-73
initiation Mean 44.3 54.4 66.5 55.09
CV (%) 6.4 3.6 53 14.8
Fruit/cluster Range 3.2-9.8 2.2-7.8 3.0-7.8 2.2-16.2
Mean 5.7 5.1 5.3 5.4
CV (%) 31.0 233 22.3 319
Days to fruit maturity Range 93-129 102-134 108-141 93-141
Mean 106.5 119.5 124.4 117.6
CV (%) 10.3 7.2 6.9 9.6
Range 57.5-334 46.8-328.4 6.8-237.6 6.8-334
ks)ie‘%}l}ef;‘lgmiiggg) Mean 334 113.7 111.6 116.1
CV (%) 45.9 48.9 52.7 49.6
Single fruit weight Range 49.9-327.8 42.6-320.6 6.4-218.4 6.4-127.8
after ripening (g) Mean 124.2 113.0 100.6 11.0
CV (%) 48.8 54.6 51.08 53.0
Fruit length (cm) Range 4.2-7.7 3.2-7.8 1.9-6.8 1.9-7.8
Mean 5.4 5.4 5.0 5.3
CV (%) 16.2 20.4 20.0 19.6
Fruit diameter (cm) Range 4.1-10.2 3.8-9.8 1.9-8.2 1.9-10.2
Mean 6.4 5.8 5.7 5.9
CV (%) 20.7 20.2 26.7 22.1
No of fruit locule Range 2-6 2-9 2-7 2-9
Mean 3.7 3.5 3.4 3.5
CV (%) 37.8 48.9 39.8 44.2
TSS (°Brix) Range 3.2-7.8 3.7-9.0 2.9-6.8 2.9-9
Mean 5.4 5.4 5.1 5.3
CV (%) 19.3 18.9 17.9 18.7
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Diagram depicting genetic relationship (diversity) among
the 94 tomato genotypes

6.9. Floriculture

6.9.1. Collection and evaluation of marigold
varieties

(Gaurav Sharma and Priyanka Sharma)

Thirteen varieties of marigold were collected
and evaluated. Out of these, 6 varieties of African
marigold (Tagetes erecta) and 7 varieties of French
marigold (Tagetes patula) were tested in RBD. In
African marigold, the variety ‘Pusa Basanti Gainda’
was observed to have maximum plant height at 60
DAT, whereas maximum number of leaves per plant
at 60 DAT were recorded in ‘Pusa Narangi Gainda.
The earliest days to 50% flowering was observed in
genotype BKAM-1. The maximum flower diameter
(5.2 cm), highest number of flowers/plant (71.3)
and flower yield per plant (140.2 g) was recorded
in ‘Pusa Bahar’. (Table 33).

Diversity in the fruit locules among tomato germplasm

In case of French marigold, at 60 DAT variety
‘IIHR MO-4’ recorded minimum plant height (27.6
cm) and the earliest days to 50% flowering (41
days) whereas ‘Pusa Arpita’ recorded maximum
plant height (60.7 cm). Variety ‘Pusa Deep’
recorded maximum flowering duration (59.3
days). However, var. ‘Pusa Arpita’ though took the
maximum days for 50% flowering (91.4 days) but
also recorded maximum flower diameter (4.04
cm) and maximum number of flowers per plant
(68.9). Based on these observations, it may be
concluded that as the flowers of var. ‘Pusa Arpita’
are of big size, they may be used as loose flowers
for garland making or religious offerings as well.
Also, the flowers of this variety are available when
the flowers of all the other varieties are over.
(Table 34).

Table 33: Growth and flowering performance of African marigold varieties

Varieties/ Cultivar Plant height  No. of leaves/ Days Diameter of No. of Flower yield
(cm) plant to 50% flower (cm) flowers/ (g/plant)
(60 DAT) (60 DAT) flowering plant
Pusa Narangi Gainda 71.6 57.0 76.0 4.0 61.0 112.0
Pusa Basanti Gainda 77.7 50.8 71.0 4.5 67.6 129.1
Pusa Bahar 60.3 44.5 69.3 5.2 71.3 140.2
Punjab Gainda-1 66.7 45.6 65.7 3.4 55.3 101.9
Local 69.5 44.1 57.7 4.1 51.3 99.7
BKAM1 64.7 42.8 49.7 2.8 44.2 85.6
CD (P=0.05) 9.1 49 12.0 3.2 13.4 20.7

(34)
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Table 34: Growth and flowering performance of French marigold varieties genotypes

Variety / Cultivar Plant height  Days to 50% Flowering Flower Number of

at 60 DAT (cm) flowering  duration (days) diameter (cm) flowers/plant

CG Gainda-1 39.7 61.8 45.8 3.10 57.6
FM-786 43.8 54.7 50.6 3.27 48.2

Pusa Deep 52.0 43.7 59.3 3.79 58.4
Pusa Arpita 60.7 91.4 45.5 4.04 68.9
Chaindani Gainda 41.2 61.2 47.6 2.93 36.6

I[THR MO-4 27.6 41.0 444 3.07 37.8

IIHR MO-2 34.6 36.7 48.5 3.98 40.8

CD (P=0.05) 14.4 9.9 4.4 0.41 3.6

6.9.2. Evaluation of chrysanthemum cultivars
(Gaurav Sharma and Priyanka Sharma)

Twelve cultivars of chrysanthemum were evaluated
for their growth and flowering performance.
Maximum plant height (49.9 cm) was recorded in
cv. ‘Dolly Orange’. Significant days to earliest 50%
flowering (46.3) was recorded in cv. ‘Sadbhavna,
whereas maximum flowering duration (52 days)
was recorded in cv. ‘Kundan’. However, maximum
flower diameter (6.48 cm) was recorded in cv. ‘Flirt’
and maximum number of flowers per plant (38.7)
was recorded in cv. ‘Pusa Sona’.

6.9.3. Effect of planting dates and spacing on
growth and flowering of marigold

(Priyanka Sharma and Gaurav Sharma)

An experiment was conducted to study the effect
of planting dates and spacing on growth and
flowering of African marigold cv. ‘Pusa Basanti
Gainda’ Planting was done on five different dates
at fortnight interval starting from 1% week of
July up to 1% week of September, 2020 at three
spacing i.e. 45 cm x 45 cm, 50 cm x 50 cm and 60
cm x 60 cm. Maximum plant height (102.1 cm) was
recorded when planting was done in 3™ week of

Table 35: Growth and flowering performance of chrysanthemum cultivars

Varieties Plant height (cm) Days to 50%
flowering
Pusa Sona 35.7 54.6
Pusa Aditya 46.5 51.6
Flirt 49.9 72.6
Lal Pari 36.1 67.6
Terri 39.1 66.0
Dolly Orange 50.2 77.0
Pusa Shwet 46.7 73.3
Kundan 49.5 79.3
Pusa Kesar 37.2 64.0
Sadbhavna 39.3 46.3
Ajay 45.9 78.6
Pusa Guldasta 49.2 72.0
CD (P=0.05) 4.8 3.8

Flowering Flower No. of flowers/

duration (days) diameter (cm) plant
48.0 5.00 38.7
50.3 5.58 34.3
43.6 6.48 35.8
48.6 4.73 29.0
46.3 5.87 33.3
43.0 5.27 36.5
45.6 7.60 34.9
52.0 6.27 35.0
43.6 4.58 33.8
48.0 4.57 33.2
42.0 5.28 33.1
42.0 4.67 35.4
4.2 0.61 2.5
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July. However, maximum plant spread (55.3 cm) was
recorded in 1% week of September planting. Highest
number of stems per plant (7.4) was recorded in 1%
week of August planting. As regards to spacing, plant
height was maximum (89.1 cm) when planting was
done at a spacing of 45 cm x 45 cm with at par results
with spacing of 50 cm x 50 cm. Number of stems per
plant (6.15) was recorded maximum when planting
was done at spacing of 50 cm x 50 cm but was found
to be at par with spacing of 45 cm x 45 cm.

Maximum number of flowers/ plant (70.2) and
flower yield/plant (332.0 g) were recorded when
planting was done in 1% week of September
with at par results in 3 week of August planted
crop (Table 36). With respect to plant spacing,
maximum flowers/plant (66.8) and flower yield/
plant (298.4g) was recorded when planting was
done at spacing of 50 cm x 50 cm, which however
was at par with 45 cm x 45 cm spacing.

6.9.4. Effect of nitrogen, phosphorus and
potassium on growth and flowering of marigold

(Priyanka Sharma, Gaurav Sharma and Y. Bijilaxmi
Devi)

An experiment was carried out to study the effect
of N, P and K on growth and flowering of African
marigold cv. ‘Pusa Narangi Gainda’. The tallest plants
(70.3 cm) were recorded with application of 150
kg N/ha and 100 kg/ha each of P and K. Maximum
plant spread and stems per plant, were recorded
maximum with application of 150 kg N/ha and 50
kg/ha each of P and K. Maximum flowers per stem
(9.81) and flowers per plant (65.2) were recorded
with application of 100 kg N/ha and 50 kg/ha each
of P and K. However, maximum flower size (6.4 cm),
flower weight (11.05 g) and flower yield (702.8 g)
were observed with application of 150 kg N/ha and
50 kg/ha each of P and K. (Table 37).

Table 36: Effect of planting dates and spacing on flower yield of African marigold

Temifa ik Flowers/plant Flower yield /plant

45x45cm 50x50cm 60x60cm Mean 45x45cm 50x50 cm 60x60 cm Mean
15t week of July 57.6 57.5 42.5 52.5 184.8 232.6 121.2 179.5
3 week of July 56.9 56.8 48.4 54.0 308.7 247.2 2989  285.0
1%t week of August 64.9 69.7 56.7 63.7 287.5 329.2 281.6 2995
3 week of August 70.9 74.7 61.2 68.9 335.1 328.8 246.3 303.4
15t week of September 72.5 75.4 62.8 70.2 371.0 354.3 270.6 332.0
Mean 64.5 66.8 54.3 297.4 2984 243.7
CD (P=0.05)
Planting dates 3.0 38.8
Spacing 1.7 14.7
Planting dates x spacing NS 35.3
Table 37: Effect of N, P and K on growth and flowering of African marigold
Treatment Flowers/stem Flowersize Flower weight Flowers/ Flower yield

(cm) (8) plant (g/per plant)

Control 6.42 6.01 9.76 49.2 480.8
NP, K., 6.87 5.93 8.88 56.1 497.3
N P, K, 7.46 5.95 9.03 55.1 496.6
N, P. K 9.04 5.78 8.78 60.2 5285
N,ooPeoKeo 9.81 6.32 10.62 65.2 692.5
N,ooPooKso 9.09 6.27 10.73 62.4 669.9
N, PeoKooo 6.66 6.37 10.83 57.0 618.2
N,o0oPooKion 8.49 5.76 8.75 61.8 540.4
NP K, 9.11 6.40 11.05 63.6 702.8
N, PLooKs, 9.00 5.69 8.67 55.6 483.2
N, PooKio 7.19 5.65 8.35 58.1 485.5
NP Koy, 6.42 6.19 10.69 57.8 618.1
NP eoKoc 6.50 6.08 9.72 54.8 533.2
CD (P=0.05) 0.77 0.41 0.75 3.5 42.5
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6.10 Post-Harvest Technology

6.10.1. Addition of commercial value to the leafy
vegetables by preparing functionally enriched
beverages

(Ghan Shyam Abrol and Amit Kumar)

Spinach leafy extract was used to prepare RTS
(ready-to-serve) beverage by adding medicinal
plants (tulsi, aloe-vera and giloy) and lemon juice.
The experiment consisted of three treatments viz.
T, {spinach juice (10 mL) + tulsi extract (2 mL) +
lemon juice (5 mL)}, T {spinach juice (10 mL) +
aloe-vera (10 mL) + lemon juice (5 mL)} and T,
{spinach juice (10 mL) + giloy (10 mL) + lemon
juice (5 mL)}. The treatment comprising {spinach
juice (10 mL) + tulsi extract (2 mL) + lemon juice

!\.éﬁa'
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Effect of advancement of storage period on TSS, reducing
sugars and total sugars of
spinach- tulsi RTS

(5 mL)} was adjudged best by the group of panelists
for different sensory attributes, viz. colour, flavour,
taste and over all acceptability, further selected for
storage study. An increasing trend was observed for
TSS (total soluble solids), reducing sugars and total
sugars in spinach- tulsi RTS for a storage period
of four months under refrigerated conditions. The
increment in TSS and reducing sugars was the
highest after four months of storage viz. 12.4 °B
and 3.8 % while, it was lowest at initial day viz.
12.0 °B and 3.4 %. The highest titratable acidity
(0.46%) observed during initial day of spinach-tulsi
RTS beverage preparation and lowest titratable
acidity (0.43%) found after four months of storage.
Similarly, the ascorbic acid declined during storage
of four months from 192-178 mg/100 g.
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Effect of advancement of storage period on ascorbic acid
and titratable acidity of spinach-tulsi RTS
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Spinac
(Spinacia oleracea L.)

Red Chaulai
(Amaranthus cruentus L.)

Bathua
(Chenopodium album)

Different leafy vegetables taken for study

6.10.2. Enhancement of quality and storage life
of karonda tuti-fruiti

(Amit Kumar and Ghan Shyam Abrol)

An experiment was carried out to standardize
and prepare tuti-fruiti from karonda fruits. Fruits
treated with alum @ 2% were found to be best for
tuti-fruiti preparation. During the storage period,
an increase was found in total soluble solids, total

sugars, reducing sugars and titratable acidity, while
a decreasing trend was observed in ascorbic acid
from 9.40-3.29 mg/ 100 g and organoleptic value (at
9 point hedonic scale) from 8.80-6.6, respectively.
It was concluded that the karonda tuti-fruiti can
be stored up to 8 months at ambient conditions
without compromising with the organoleptic and
nutritional quality.

Chemical values

B TSS (°Brix)
HTS (%)
u RS (%)

Alum-2.0%

Lime-2.0%

Salt-2.0%

Different treatments of karonda tuti-fruiti preparation
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6.11. Forestry

6.11.1. Intercropping of jack bean with bamboo
plantation

(Prabhat Tiwari, M.]. Dobriyal and Pankaj Lavania)

This experiment was conducted at Bhojla farm by
planting bamboo species - Dendrocalamus strictus
and Bambusa vulgaris at a spacing of 8 m x 6 m
with an intercrop of jack bean (Canvalia ensiformis)
sown at a spacing of 1 m on an area of 3000 m?2. The
growth behaviour of bamboo species was observed
with a mean plant height of 2.93 m (Trimester 1
- July, 2020 to October, 2020), 3.16 m (Trimester
2, November, 2020 to January, 2021) and 3.45 m
(Trimester 3 - February, 2021 to April, 2021), while
the mean number of culms/clump was 12.8, 16.6
and 23.6 respectively. The height of five culms was
1.65, 2.06 and 2.38 under 1%, 2" and 3™ trimester,
respectively.

Number of branches and plant height of jack bean
was 8.56 and 100 cm, respectively. Number of pods/
plants, length of pod and pod weight was 15.2, 16.3
cm and 14.94 g, respectively in the growing season,
while pod yield of 150 kg/ha was recorded in the
growing season from June, 2020 to January, 2021.

6.11.2. Development of Bamboo-Leucena-
Gliricidia based agroforestry

(M.]. Dobriyal, Garima Gupta and Y. Bijilaxmi
Devi)

An experiment on alley cropping/hedgerow
intercropping was conducted in the undulated
land planted with bamboo. Hedges - Leucaena
and Gliricidia, climber-Mucuna were raised on the
ridges made across the plantation. The bamboo
rhizomes were uprooted and directly planted in the
pits in August, 2020. However, expected sprouting
was not observed due to late planting. Mucuna
germination of 70% was observed, while Gliricidia
cuttings were directly planted on the ridges and
most of the cuttings sprouted during rainy season
but 90% cuttings dried up by October, 2021.

6.11.3. Assessment of growth behaviour of
different bamboo species in bambusetum

(M.]. Dobriyal, Pankaj Lavania and A.S. Kale)

A bambusetum was established to study the growth
performance of different bamboo species. The
species planted in the bambusetum in August 2020
were: Bambusa bambos, Bambusa valgaris (green),

Bambusa valgaris (yellow), Dendrocalamus strictus,
Pseudosasa japonica, Bambusa bulcooa, Bambusa
nutans and Phyllostachys nigra at a spacing of 4
m X 5 m with each bamboo species having four
individual plant. The height of Dendrocalamus
strictus, Bambusa valgaris (green) and Bambusa
valgaris (yellow) was recorded with 145, 129 and
121 cm, respectively, while the least height (47 cm)
was in Bambusa wamin.

6.11.4. Growth performance of Aloe vera,
Ocimum sanctum and Withania somnifera under
different densities of Hardwickia binata

(Pankaj Lavania, A.S. Kale and M.]. Dobriyal)

An experiment was carried out to see the growth
performance of important medicinal plants like
Aloe vera, Ocimum sanctum and Withania somnifera
under different densities of Hardwickia binata. The
treatments were: T: control (open area), T,: high

Anjan with Withania

Lz o ] . g -5 -4

Anjan with Tulsi
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density plantation (2 x 5 m), T,: medium density
plantation (3 x 5 m) and T,: low density plantation
(4 x 5 m). The suckers of Aloe vera were planted
in the field at a spacing of 1x1 m. After 22 months
of planting, the height of Hardwickia binata with
the alley cropping of Aloe vera was 72.8, 65.8 and
72.3 cm at 5x2 m, 5x3 m and 5x4 m, respectively.
The growth performance in Aleo vera like length
of leaves, width of leaves, number of leaves and
root sucker was 43.1 cm, 5.83 cm, 12.7 and 8.22,
respectivelyin the tree spacing of 5x4 m. In Withania
somnifera, the plant height and collar diameter
was 171.1 cm and 0.64 cm respectively with a tree
spacing of 5x3 m, while the number of primary
branches, secondary branches and fruits was 7.9,
16.9, 85.6, respectively with a tree spacing 5x4 m.
The growth of Ocimum sanctum for plant height,
collar diameter, number of primary branches and
number of secondary branches were 112.3 cm, 117
mm, 4.1, and 2.7, respectively in the tree spacing of
5x4 m.

6.11.5. Intercropping of cowpea, fenugreek and
pea with neem
(Amey Kale, M.J.
Lavlesh)

Dobriyal, Pankaj Lavania and

Intercropping of cowpeawithneem wasundertaken.
On 15% July, line sowing on the ridges was carried
out with variety Tejas 4 (bush type). Beetle attack
was observed on the leaves after 10 days, when

oy

Gmelina plantation

imidacloprid was sprayed. After one year planting
of neem, the collar diameter increased from 9.0-
36.6 mm and height from 0.68-2.34 m.

In the following Rabi season, sowing of fenugreek
and field pea (var. Aman) was done. Germination
of pea was good but there was poor germination
of the fenugreek. Plant height of peas was 130 cm,
seeds/pod 8 number of pods per plant 14 and crop
seed yield was 1515 kg/ha.

6.11.6. Intercropping of field pea under Gmelina
and Kadamb-based agroforestry system

(Prabhat Tiwari, Rakesh Kumar and Garima Gupta)

Present experiment of Gmelina and Kadamb
species was done with 3 spacings (5 mx 3 m, 5 m
x4 mand 5 m x 3 m) on an area of 6000 m?. Field
pea was taken as intercrop in Rabi season of 2020-
21. Growth attributes, viz. plant height and collar
diameter of Gmelina and Kadamb was maximum
at 5x5m spacing. In field pea, the highest plant
population was recorded under 5 m x 5 in Gmelina
and 5 m x 3 m in Kadamb. However, plant height and
no. of branches were maximum in 5 m x 3 m under
both the plantations. The highest grain yield was
recorded under 5 m x 3 m spacing of Gmelina and
5 m x 5 m spacing of Kadamb. In case of Kadamb,
maximum straw and biological yield was recorded
in 5 m x 3 m spacing, whereas it was maximum in 5
m x 5 m spacing of Gmelina.

Kadamb plantation

Table 38: Growth attributes of Gmelina and Kadamb

Spacing Gmelina arborea Neolamarckia cadamba
(m) Plant height Basal diameter Plant height Basal diameter
(cm) (cm) (cm) (cm)
5x3 120.8 3.77 109.7 3.68
5x4 150.0 3.77 109.7 3.11
5x5 157.5 3.43 149.7 4.74
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Table 38: Growth attributes of field pea under Gmelina and Kadamb

Spacing Plant population / Plant height Pods/ plant Seed yield Straw yield
(m) (m?*) (cm) (kg/ha) (kg/ha)
Gmelina Kadamb Gmelina Kadamb Gmelina Kadamb Gmelina Kadamb Gmelina Kadamb
5x3 22 20 85 73.2 5 5.2 411 458 1415 1670
5x4 18 9 78 115 6 7.6 390 504 1057 919
5x5 27 16 82 43 9 4.8 340 656 1717 1144

6.11.7 Intercropping of field pea in Melia dubia
based agroforestry system

(Prabhat Tiwari, Garima Gupta and M.]. Dobriyal)

Melia dubia was planted at 3 spacings (5m x 3m,
5m x 4m and 5 m x 3m) and the plantation was
intercropped with field pea in 2020-21. Growth
attributes like plant height and collar diameter
were maximum (199.4 cm, 4.18 cm) alongwith seed
yield in 5 m x 3 m spacing.

Table 40: Yield of field pea under Melia dubia
based agroforestry system

Spacing Seed yield Straw yield (kg/
(m) (kg/ha) ha)
5x3 1083 3580
5x4 984 2966
5x5 266 801

6.11.8. Growth performance of Populus deltoids
in Jhansi
(Rakesh Kumar and M.]. Dobriyal)

In this experiment, planting of 48 poplar (Populus
deltoids) ETPs was done in August, 2020. After six
months, the survival was found to be only 33%, and
the average increase in height was 70.9 cm while is
collar girth was 0.96 cm.

6.11.9. Intercropping of pea under Triphala-
based agroforestry system

(Rakesh Kumar, Pankaj Lavania and Prabhat Tiwari)

Performance of pea under Triphala (Harad,
Amla, and Bahera) - based agroforestry system
was evaluated. A uniform dose of N, P,0. and
K,0 (100:100:50 kg/ha) was applied to the crop.
Growth and yield parameters of pea were: pod
cluster (2), plant height (117 cm), nodes/plant
(15.5), internodes length (8 cm), primary branch/
plant (2.25), pod length (7.13 cm), circumference of
pod (3.8), no. of seeds/pod (5.5), 100-seed weight
(32.5 g), number of seeds/100 g (277), number of
pods/plant (10.7), 10 pod weight (25.2 g) and pod

yield/plant (26.7 g). The height of aonla seedling at
the time of sowing pea ranged from 61.7-81.3 cm
and collar girth from 4.0- 5.7 cm, while at the time
of harvesting, the seedling height ranged from 74-
85 cm and collar girth from 4.4-6.2 cm. The height
of Bahera seedlings was from 37.7-40.0 cm and
collar girth from 3.67-4.36 cm at the time of pea
sowing while seedling height ranged from 55.0-
61.3 cm and collar girth from 4.23-4.57 cm at the
time of harvesting. In case of Harad, the height at
the time of pea sowing ranged from 51-59 cm and
collar girth from 3.67-4.36 cm. However, at the time
of pea harvesting, seedling height was recorded
from 55.0-61.3 cm and collar girth from 4.23-45.7
cm. Average seed yield of pea was 35 kg/110 kg/
acre and gross returns from pea sales was were Rs.
2800, while the cost of production was Rs. 2750.

6.11.10. Studies on intercropping Chenopodium
quinoa with Triphala plantation

(Rakesh Kumar, Maneesh Pandey, Prabhat Tiwari
and M.]. Dobriyal)

This study was carried out in the field within an
area of 1500 m?. Sowing was done in October, 2020
and seedlings were hand thinned during the 4-leaf
stage. The crop was fertilized with uniform dose
of N, P,O. and K,0 (80: 60: 50 kg/ha). Five sub-
quadrates of 1 m x 1 m were laid for studying the
growth parameters and yield. The total yield was
obtained 110 kg from net area of 1320m? which
was equivalent to 833 kg/ha.

Qunioa crop
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Table 41: Growth parameters and yield of Chenopodium quinoa

Plot no. Plant Diameter Branches / Plant canopy Panicle length No. of sub- Yield/
height(cm) (mm) plant cover (cm) (cm) panicles plant (g)
1 112 15.1 15 45 45 26 120
2 132 17.0 26 52 58 30 135
3 136 23.6 27 59 60 32 140
4 91 11.1 20 40 30 20 100
5 110 13.4 23 42 34 24 142
Mean 116 16.0 22 47 45 26 127
6.11.11. Growth performance of Buchanania T
lanzan, Madhuca longifolia and Schleichera o = 0:55iom
oleosa based agroforestry system e s
(Pankaj Lavania, A.S. Kale, Vinod Kumar and M.]. ‘E':: i
Dobriyal) g 0010
0.030
NTFP trees for development of agroforestry with 0.020
Buchanania lanzan (Chirongi), Madhuca longifolia ::;:
(Mahua) and Schleichera oleosa (Kusum) were I Hen—
planted at the spacing of (6 x5 m) on an area of 3500 0.950
m?, After six months of plantation, height and collar 0.0 ] ":s‘;f"'
of Madhuca longifolia was 52.4 cm and 6.25 mm, S -
respectively, while other species like Buchanania % 050
lanzan and Schleichera oleosa was 25.3 cm and g o0
6.31 mm, and 24.0 cm and 7.04 mm, respectively. 0.3
o 0.20
Intercropping of mungbean reflected good growth o0
parameters like total number of plants (48.1), plant 0.00

height (15.5 cm), no of branches (3.3) and number
of seed/pods (5.6).

6.11.12. Effect of cowpea cultivation on soil
health of neem-based agroforestry system

(Y. Bijilaxmi Devi, Amey Kale, Pankaj Lavania and
Bharat Lal)

In this experiment, an attempt was made to study
effect of cowpea cultivation on soil health of
neem-based agroforestry systems. Soil samples
(3 samples from 0-15 and 15-30 cm depth) were
collected from field during pre- and post-harvesting
of cowpea. A significant statistical relationship was

7.10
= 0-15cm

7.05
= 15-30 cm

7.00

6.95

6.90

6.75
Initial Harvesting

Initial Harvesting

Variations in soil chemical properties before sowing and after
harvesting of cowpea in neem-based agroforestry system

also observed among pH, EC and SOC. Soil EC, pH
and SOC showed significant negative relationship.
SOC was found to be decreasing at harvest due to
mineralization of soil organic matter.

6.11.13. Effect of various recently established
agroforestry systems on soil health

(Y. Bijilaxmi Devi, Pankaj Lavania, Amey Kale,
Susheel Kumar Singh and M.]. Dobriyal)

An experiment was carried out in neem and anjan-
based agroforestry system intercropped with
lemon grass, Aloe vera, Tulsi and Ashwagandha;
and bamboo-based system intercropped with
jackbean and Mecuna. Soil samples from five
different locations (0-100 cm depth) were collected
during December, 2020. Results showed that SOC
was inversely proportional to soil depth. Neem-
based agroforestry system was found to be best in
all these parameters.
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Variations in soil organic C content depth-wise under different agroforestry systems

6.11.14. Baseline status of soil fertility under
Melia and Gmelina -based agroforestry systems

(Garima Gupta, Prabhat Tiwari and Rakesh Kumar)

An experiment was carried out to evaluate the
baseline status of soil fertility under Melia dubia
and Gmelina arborea based agroforestry systems.
Soil was low available N and high in available K
may due to presence of kaolinite clay mineral in
red soil of the area. Results revealed that different
agroforestry tree species showed positive impact on
soil physico-chemical and biological properties. Soil
pH varied between 6.09 and 6.14, indicating acidic
soil in study area. Biologically toxic substances
increased with decrease in soil pH.

system (GIS), is an effort to monitor the changes in
LULC patterns for the periods 2000-2010and 2010-
2020. Satellite images from Landsat-5 Thematic
Mapper (TM) for 2001; Landsat-7 Enhanced
Thematic Mapper (ETM+) for 2010 and Landsat
8 (OLI) for 2020 were used to extract Land use/
Land cover classes. Supervised classification using
Maximum Likelihood Classifier (MLC) was applied
to monitor LULC of the study area. Six major LULC
classes, viz. cropland, fallow/barren land, built-up
area, water bodies and forest were identified, and
showed that major land use in the district is crop
land. The accuracy assessment of the classified map
was done using 256 random points distributed all
over the image. Results indicated that LULC in Jhansi

Table 42: Soil physico-chemical properties and available nutrients in two soil depths (cm)

Systems pH EC (dS/m) SOC (%) Available N(kg/ha) Available K (kg/ha)
0-15 15-30 0-15 15-30 0-15 15-30 0-15 15-30 0-15 15-30

Gmelina 6.14 6.10 0.33 0.34 0.82 0.89 169.3 200.7 243.6 216.7

Melia 6.09 6.13 0.31 0.30 0.87 0.79 194.4 163.0 168.5 195.4

6.11.15. Temporal dynamics change ofland use/
land cover in Jhansi district of Utter Pradesh

(Pavan Kumar and M.]. Dobriyal)

An attempt was made to study temporal dynamics
of land use/land cover in Jhansi district of Utter
Pradesh over Past 20 years using LANDSAT TM,
ETM+ and OLI sensors. Using advanced techniques
of remote sensing (RS) and geographic information

district has undergone a series of changes over the
past two decades. Results showed that crop land,
built-up area and water bodies increased by 27.2%
(1367 km?), 0.58% (29.4 km?) and 0.3% (15.3 km?),
respectively while fallow/barren land and forest
decreased by 27.6% (1386 km?), and 0.5% (25.3
km?), respectively. There was substantial shift from
fallow/barren land (27.6%) into crop land.
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6.11.16. Impact of NO, on climate of Delhi due to
fossil fuel burning during lockdown period

(Pavan Kumar and M.]. Dobriyal)

This experiment examined the impact of NO, on
climate of Delhi due to fossil fuel burning during
lockdown period using Sentinel-5 Precursor (5p)
satellite using various statistical models. The mean
values of in-situ measured NO, concentrations on the
four different dates February 04, March, 04 April
04 and April 25, 2020 were taken and correlated
with sentinel (5p) data for all the 36 locations in
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Delhi. This was found to be highly correlated and
coefficient of determination (R,) was found to be in
the range of 0.70-0.82. The validation results show
that Sentinel (5p) data are precise for measuring
the NO, concentration. The validation of the remote
sensing-based observation was done with the
observations of ground-based monitoring stations
of the Delhi Pollution Control Committee for the
36 different locations. A correlation coefficient (r)
value in the range of 0.70-0.82 was observed, which
suggests that the remote sensing-based observation
can be used for such studies.
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6.11.17. Compound risk of COVID-19 and
environmental pollutants using geospatial

technology

(Pavan Kumar and M.]. Dobriyal)
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air pollution (aerosol, NO2 and I | 26 dan- 30" dan 200 |25 May 31" May, 2020 | 25% Ovt-31" Ot 2020 NG S i

S0,)in 10 mostaffected countries | .
by COVID-19 pandemic in the
world. Concentrations of some
of the principal atmospheric
pollutants were temporarily
reduced during the extensive
lockdowns in the spring.
Secondly, the seasonality of the
atmospheric pollutants was not
significantly affected by these
temporary changes, indicating
that observed variations in
COVID-19 conditions are likely
to be linked to air quality. It was
confirmed that air pollution
may be a good predictor for
the local and national severity
of COVID-19 infections. The
utility of remotely sensed
data was explored as means —
of qualitatively explaining the E
observed developments of °
the COVID-19 pandemic, and
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phases of the diseases were investigated: an early
stage in the end of January (Phase-1), a stage at
least partly overlapping the extensive lockdown,
which was demanded in many countries, starting
from around March (Phase-2); and finally a stage
in late October, where lockdowns had been relaxed,
leading to resumed local and global economic
activities (Phase-3). Using data extracted from
the Johns Hopkins Corona Virus Resource Center,
temporal development of the novel coronavirus in
10 most severely affected countries in the world was
illustrated. From Phase-2 to Phase-3, the globally
accumulated numbers of COVID-19 infections have
increased dramatically with the USA in the less
fortunate role of being first on the list. For India,
Brazil and Argentina, a decline in the number in
active infections was observed, for Columbia and
Mexico the numbers are largely unchanged, whereas
for the remaining countries (USA, Russia, France,
Spain and the UK) the development followed the
increasing global trend.

6.11.18. Assessing soil organic carbon and
its relation with biophysical and ecological
parameters

(Pavan Kumar and M.]. Dobriyal)

An attempt was made to assess the level of soil
organic carbon and analyze its relationship with

biophysical parameters in Sariska Tiger Reserve
(STR), India. SOC was predicted from normalized
difference vegetation index (NDVI) pixel values
of Sentinel 2A data. A total of 30 samples were
collected through stratified random sampling
using high NDVI values for estimating SOC.
Regression analysis was performed between
estimated and predicted SOC. The analysis
revealed that estimated and predicted SOC were
highly correlated. It was also found that the
SOC decreased with increasing depth of the soil
in Tropical Dry Deciduous and Thorn Forests
of STR. Of the total soil samples, the estimated
SOC ranged between 8.27 and 26.54 t/ha in top
5 cm soil depth and 1.9-12.4 t/ha in 10 cm soil.
Spatial distribution of SOC showed that high SOC
was found in core areas followed by buffer areas.
Two ecological parameters, viz. NDVI and bare
soil index (BSI) and one biophysical parameter,
viz. soil pH were executed to determine their
relationship with SOC. Cross-correlation between
estimated SOC with BSI. NDVI was positively
correlated and BSI was negatively correlated with
SOC. Soil pH and SOC were positively correlated
indicating high soil organic carbon in STR. Three-
dimensional surface plot of pH, SOC and NDVI
revealed that SOC increased with increase in
NDVI and pH.

Cross-correlation between estimated SOC with BSI
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3D Surface Plot of NDVI against SOC and pH
NDVI| = Distance Weighted Least Squares

3D surface plot of NDVI against pH and SOC

6.11.19. Candidate plus tree (CPT) selection,
germplasm collection and evaluation of
Madhuca latifolia (Mahua)

(Swati Shedage, Dipika Ayate and M.]. Dobriyal)

The experiment was carried out with CPT selection,
germplasm collection, and evaluation of Madhuca
latifolia (Mahua) in different ranges under the Jhansi
division. Germplasm was collected from various
CPTs located at Jhansi, Chirgaon, Gursarai, Babina,
Bamor and Mauranipur range. Seeds were sown
in black polybags filled with soil, FYM, and sand
in 2:1:1 ratio. One hundred seeds were sown from
each site. It was found that percent germination was
highest in the germplasm collected from Chirgaon

O Survival Percent Germination Percent

Bamor
Babina

Gursarai

Chirgaon

Mouranipur

Jhansi

80 100

CPT (68%), followed by Babina CPT and Jhansi CPT
(65%), whereas the highest survival percentage
was observed in the germplasm collected from
Babina CPT (86%), followed by Jhansi CPT (83%)
and Bamor CPT (81%). Maximum shoot height
(26 cm) and collar diameter (17 mm) after 10
months of sowing were observed in the Babina CPT
seedlings, followed by CPT Jhansi (24 cm and 17
mm). During the observation period of 10 months.
Babina, Chirgaon, and Jhansi CPT appear to be
performing better compared to the remaining four.
This trial needs to encompass further collection and
evaluation of more germplasms from all-natural
sites of Madhuca.

&
.\{\

%%0

Diameter (mm) Height (cm)
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6.11.20. Effects of pre-sowing treatment on
growth performance of Sapindus mukorossi
(Ritha)

(Rakesh Kumar, Prabhat Tiwari and M.]. Dobriyal)

Seeds of Sapindus mukorossi (Ritha) were treated
with with different pre-sowing treatments viz.,
concentrated H,SO, for 20 minutes followed by
rinsing under running tap water (T,), hot water
treatment (100°C) for 10 seconds (T,), cow dung
treatment for 7 days (T,), cow urine treatment for 24
hours (T,), and normal water treatment for 48 hours
(T,) to ascertain their relative efficacy to promote
germination and other associated parameters. Acid
treatment (T,) induced highest percentage (65%)
germination among the treatments. Whereas,
Germination energy followed the trend: T,> T,> T_>
T,> T, Imbibition period displayed lowest value
in acid treatment (14 days) followed by hot water
treatment (16 days). Normal water treatment(T,)
induced the highest imbibition period. Root -shoot
ratio displayed the same trend like the germination

percentage. Total biomass (root+ shoot) value was
significantly higher (6.27) in T, relative to all other
treatments. However, the minimum total biomass
was observed in normal water treatment. (Table 43).

6.11.21. Influence of biogenic minerals (Zn,
Fe and Cu) on growth, yield and secondary
metabolites production of Withania somnifera
(Aswagandha)

(Abhishek Kumar, Anil Kumar, M.J. Dobriyal &
Mannet Rana)

The experiment was carried out to ascertain the
influence of biogenic minerals (Zn, Fe and Cu) on
growth, yield and secondary metabolites production
of Withania somnifera (Aswagandha). The results
revealed that nanoparticles treated plants have
more root biomass, total biomass coupled with
an increase in amount of secondary metabolite
production.  Similarly, higher accumulation
of chlorophyll, and leaf area were observed
irrespective of biogenic minerals.

Table 43: Effect of pre-sowing treatments on the seeds of Sapindus mukorossi

Treatment Germination Germination Shoot Collar Root Shoot:root Total
(%) index length  diameter length ratio biomass/
(cm) (mm) (cm) Seedling (g)

T, 65.0 0.81 21.7 4.80 16.5 0.26 6.27

T, 53.1 0.63 17.4 4.38 13.8 0.19 4.44

T, 46.8 0.56 13.2 3.24 12.7 0.18 3.99

T, 38.1 0.43 11.4 2.77 11.4 0.16 3.14

T, 30.0 0.32 9.8 2.51 9.3 0.15 2.64

CD (P=0.05) 4.3 0.05 1.1 0.16 0.9 0.02 0.16
0.5 180
160
0.4 | 140
120
100
0.2 80

I
60
T 01 T 40
0 20
N o 0
— Non treated Nanmcles Non treated Nanoparticles
A Plants Treated plants B Plants Treated plants

Effect of nanoparticles on Secondary metabolites (A) and total biomas (B)
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6.11.22. Sustainable livelihoods through Non-
Wood Forest Products from degraded lands

(Jahangir A. Bhat, Pavan Kumar, Amey Kale and
Vinod Kumar)

In this experiment, 253 plant individuals were
planted with 3 plant (strata) species per sub-block
in an area of 5000 m? which was divided into 5
sub-blocks and 15 species were planted to study
of growth response of different plant species in
degraded lands. In the past one year, the highest
survivability was observed in Carissa carandas
(Karonda) and Annona squamosa (Sitaphal),
followed by Holoptelea integrifolia (Chirol)
and Dalbergia sissoo (Shesham) with 90.9% of
survivability. The lowest 22.7 per cent survivability
was observed after 4 months of planting in Murraya
koenigii (Curry plant), followed by 39.1% in
Dalbergia latifolia (Kala Shesham) and 53.5% in
Ficus carica (Anjeer). After 8 months of planting, the
lowest survivability 60% was found in Buchnania
lanzan (Chironji), and in Artocarpus heterophyllus
(Jackfruit) and Tectona grandis (Teak) survivability
was 73.9 and 78.3%, respectively. Melia azaderach
(China berry) showed the highest incremental
change in height and collar diameter, followed by
Eucalyptus citriodora (Lemon Eucalyptus) in height
and Holoptelea integrifolia (Chirol).

6.12 Externally-Funded Projects

6.12.1 NAHEP-funded project Image capturing
of pests/diseases in crop/livestock- Al based
Mobile App.

(Shubha Trivedi and Tanuj Mishra)
In this project an Artificial Intelligence (Al) based

disease and insect pest’s diagnostic module is being
developed for the farmers so that they can get

accurate information at real time for the disorder
occurred in crop at their field itself just by surfing
the application on website/mobile phone. Under
this project more than 2000 images of different
diseases / insect-pests of mustard, groundnut
and chickpea crop were captured, annotated and
uploaded on NIBPP portal.

(b)

Images showing symptoms of white rust (a) and Sclerotinia rot
(b) in mustard uploaded on NIBPP portal

6.12.2. DBT-funded project Mainstreaming of
sesame germplasm for productivity enhancement
through genomics assisted core development
and trait discovery.

6.12.2.1 Sub-Project 5: Identification of abiotic
stress (waterlogging and drought) tolerant
sesame genotypes

(Artika Singh and Rakesh Choudhary)

Sesame accessions (1538 no.) were phenotyped
during Kharif 2020 against waterlogging and
drought stress by growing these in augmented
design. Four checks, viz. GT 10, RT 346, PB Til 2
and VRI 1 were replicated after 20 accessions in
each of the 18 blocks having 86 accessions through
experimentation. The sowing was performed
on 18" August 2020 and 20" August 2020 for
phenotyping against drought and waterlogging,
respectively.

Phenotyping against water logging stress

In preliminary phenotyping, out of 1538 accessions
sown, only 727 germinated and established.
Total 280 accessions survived after waterlogging
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initially. Later, only 35 accessions could produce
capsules exhibiting some degree of tolerance
against waterlogging. These 35 accessions were
sent to Cuttack centre for further confirmation and
multiplication.

Screening for waterlogging tolerance for
reconfirmation of tolerance

Ten selected promising accessions, viz. IC
204414, EC 334965, EC 334449, EC 334970, EC
334981, EC 346727, IC 96095 and EC 334977
including 2 checks (GT 10, RT 346) were sown on
8" August 2020 in plastic pots containing loam
soil mixed with vermicompost. The waterlogging
treatments were imposed by impounding 3 cm
standing water in each pot for different durations.
The check variety GT 10 showed recovery even
after 72 hours of waterlogging, and categorized
as waterlogging tolerant.

Screening for drought tolerance

Out of 1538 sesame accession phenotypes, only 36
accessions reached maturity stage. These will be
used as reference material and phenotyped further
for validation of results.

6.12.2.2. Sub-Project 6: Wide hybridization and
genetic enhancement

(Rakesh Choudhary and Artika Singh)

Flowering behavior of the six accessions of two
wild species of sesame viz. Sesamum prostratum/
S. lacinatum and S. radiatum were studied to
synchronize the flowering with the female parents
of cultivated species i.e., S. indicum. The wide cross,
S. indicum x S. radiatum are to be attempted to
introgress the drought resistance into cultivated
species. Seeds of all the accessions are being
multiplied to maintain genetic purity by the selfing.
Table: 44 depicts the flowering behavior of different
accessions of sesame.

Table 44: Flowering behavior of different accessions of sesame

Species Provided male parent
S. prostratum/ lacinatum 1C632874

S. radiatum 1C208663

S. radiatum [1C208680

S. radiatum 1C298679

S. radiatum Identity unknown

Waterlogging experiment

Days to bud initiation

Days to 50 % flowering

95 104
96 108
70 83
74 85
85 96

F

Drought experiment

Wide hybridization trial: Flowering in sesame accesion- IC208680 (S. radiatum) and selfing technique

(50)



ANNUAL REPORT 2020-21

6.12.3. DBT-funded project: Leveraging genetic
resources for accelerated genetic improvement
of linseed using comprehensive genomics and
phenotyping approaches.

(Vishnu Kumar, Rakesh Choudhary and Artika
Singh)

This network project was launched in collaboration
with ICAR-NBPGR, New Delhi in 2020. RLBCAU
is one of the partner in the component 02 of the
subproject Evaluation of Linseed Germplasm for
Major Abiotic Stresses (Drought and Salt Stress).
In the first year of this project, 2612 linseed
germplasm accessions were planted under rainfed
conditions in augmented block design (29 beds)
with 8 checks, viz. T397, Shekhar, Sheela, Sharda,
Kartika, JLS95, JLS67 and LSL93. The same set of
2612 genotypes was also planted under irrigated
conditions. Three accessions of wild species, Linum
bienne viz. EC993388, EC993389 and EC993391
and one of Linum grandiflorum, 1633096 were
also grown under both the conditions. Data were
recorded for morphological traits, yield attributes
and physiological characters like germination,
seedling vigour, days to 50 % flowering, days to
maturity, plant height, capsule/plant, 1000-grain
weight, seed yield/plant, chlorophyll content,
chlorophyll fluorescence and leaf area index. The
soil moisture data on different growth stages, viz.
germination, vegetative, flowering and dough
stage at two depths of 0-15 cm and 15-30 cm were
recorded. Thirty-three crosses were also attempted
based on agro-morphological characters.

Field view of experiment

6.12.4. DBT-funded project: Characterization
of chickpea germplasm resource to accelerate
genomics-assisted crop improvement.

(S.K. Chaturvedi, Meenakshi Arya and Anshuman
Singh)

Characterization and screening of chickpea
germplasm obtained from ICAR-NBPGR for heat
tolerance was done on 515 chickpea genotypes with
delayed sowing done on January 16, 2021. Each
genotype was sown in 2 m row length on raised-bed
with row to row spacing of 90 cm along with check
JG 14 after every 10 genotypes.

Categorization of germplasm | No. of accessions
Heat tolerant 19
Moderately heat tolerant 22

Highly susceptible with no 474
podding /unfilled pod

Characterization and screening of chickpea germplasm for
heat tolerance

Phenotyping of chickpea accessions for
mechanical harvesting: Phenotyping of chickpea
accessions was done for mechanical harvesting trait
in ICVT-Mechanical harvesting trial. The following
results were obtained:

Angle (degree) Plant Type No. of accessions

0-15 Erect 3
16-25 Semi-Erect 8
26-60 Semi Spreading 8
61-80 Spreading 1

6.12.5. DST-funded project: Fusarium spp.
associated with post-flowering stalk rot of
maize: ecology, genetic diversity, pathogenicity,
pathogenic resistance assessment.

(P.P. Jambhulkar)
Seventy one isolates were collected from maize

growing regions of Southern Rajasthan, Eastern
Gujarat, Karnataka, and Telangana. A high
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morphological variability in terms of the shape
of the microspores and macrospores along with
variation in number of septa in each strain was
studied. To study cultural variability of isolates
parameters observed were: colony diameter,
fungal colony color, colony margin and its texture.
Microscopic parameters observed were conidial
morphology, length, breadth of conidia, septations
and shape of spores. On the basis of these parameters
matching with available keys species identified
were: Fusarium oxysporum, E verticillioides, FE
graminarearum, E proliferatum and E subglutinans.
Artificial inoculation method was performed
evaluation to determine the pathogenicity of 70
different isolates of Fusarium spp. on maize crop
during Kharif season 2020 and Rabi season 2020-
21. With this study, 9 isolates were evaluated as less
virulent, 49 isolates were moderately virulent and
12 isolates were highly virulent. After pathogenicity
evaluation, five most severe Fusarium isolates, viz.
Chokhla, F59, F1, Raichur and FUR 11 were selected
for testing genetic resistance of selected inbred line
of maize.

Moderat:
ely Less Virulent

Virulent

Highly Virulent

Pathogenicity test results from tooth pick inoculation of
the Fusarium strains in field grown maize crop [Figure A-E
shows less virulent strains, F-J depicts moderately virulent
strains while K-O shows highly virulent strains.]
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6.12.6. DST-funded project: Promotion of value-
added and herbal industry-oriented cultivation
of medicinal plants and their quality analysis
for facilitating better industrial value for
self-employment generation and sustainable
development of farmers in Bundelkhand region.

(Meenakshi Arya and Anshuman Singh)

Ten demonstrations in five villages, viz. Ganeshgarh,
Hastinapur, Ambabai, Kanchanpur and Raksa of
Jhansi district for five crops, Stevia rebaudiana,
Ficus carica, Punica granatum, Chlorophytum
borivilianum and Aloe vera were carried out.
These crops are surviving and growing well. Two
training programmes (26" February 2021 and
26" March, 2021) were organized where more
than 150 farmers were trained and encouraged for
cultivation of medicinal/herbal crops along with
their seasonal crops. Hands-on experience was
given to the farmers for proper planting method. The
farmers were also trained for their propagation and
multiplication of these crops and their maintenance
thereof. Each farmer was also provided with the
planting material during the training programme
to promote cultivation of value-added medicinal
plants in Bundelkhand region.

[ = :
Visit of the monitoring team to the demonstration plots
and interaction with the farmers
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6.13. Seed-Hub Projects

6.13.1. Seed-hubs for increasing indigenous
production of pulses

(Anshuman Singh)

Seed-hub on pulses funded by the Ministry of
Agriculture and Farmers Welfare, Government of
India was launched in 2018-19 with an outlay of
Rs. 150.0 lakhs. Latest seed processing machine
has been installed in the seed processing plant and
the seed storage godown has been constructed.
Foundation and certified seed production of
recently-released high-yielding varieties of pulse
crops (chickpea, lentil, peas, urdbean, mungbean
and pigeonpea) was taken up at the University

Table 45: Production of quality seed under
Seed-Hub Pulses project during 2020-21

Crop Variety Class of Seed
seed produced
(qtls.)
Kharif
Pigeonpea IPA 203 F/S 3.50
Shikha C/S 0.37
Mungbean C/S 1.0
Virat
T/L 0.55
IPU 2-43 C/S 1.1
Urdbean
F/S 0.20
Rabi
RVG 203 F/S 21.67
C/S 51.67
F/S 18.59
RVG 202 C/S 81.11
T/L 29.59
C/S 36.35
IPC 2006-77 F/S 9.2
Pusa Chickpea F/S 77
10216 '
Pusa Parvati F/S
(BG 3062) 6.44
IPFD 10-12 C/S 59.61
Field Pea IPFD 11-5 F/S 4.0
IPFD 12-2 F/S 6.0
F/S 10.76
Lentil IPL 316
C/S 37.59
Total 394.8

farm and on farmers’ fields in participatory mode
during 2020-21. A total quantity of 394.8 qtls of
seed was produced.

6.13.2. Seed-hub for enhancing quality seeds
availability of major oilseed crops

(Rakesh Choudhary)

Quality seed production of oilseed crops like
mustard, sesame and groundnut was undertaken.
under the Seed-hub project funded by Ministry
of Agriculture and Farmers Welfare, Government
of India. A total of 175 q processed seed of
sesame, groundnut and mustard was produced
at university farm and in farmers’ participatory
mode during this year.

Table 46: Quality seed production of oilseed
crops

Crop Variety Class of Seed
seed (qtls)
Kharif2020
Sesame TKG-306 C/S 2.8
TKG-306 T/L 7.0
Groundnut Girnar-2 F/S 7.0
Girnar-3 F/S 3.0
Rabi 2020-21
Mustard Giriraj F/S 12.00
PM-30 F/S 5.00
RH-749 E/S 4.0
RH-749 C/S 108.0
RH-406 T/L 26.00
Total 175.0

6.13.3. Creation of seed-hubs for increasing
production of millets crops

(Vishnu Kumar)

Seed-Hub on millets is running at the university
with financial outlay of Rs. 50.0 lakhs. During Kharif,
2020, 21.2 g truthfully labelled seed for different
millets, including kodo, barnyrad, sorghum and
pearl millet under rainfed conditions was produced
at Noner, Datia.
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Table 47: Millets seed production

Crop Variety Seed (qtls)
Kodo JK137 7.9
CO(KV)2 3.85
Barnyard
DHBM93-3 4.65
CSv27 0.1
Sorghum
CSv31 0.13
Pearmillet PC701 4.55
Total 21.18

6.13.4. University seed production programme
on cereal crops

(Vishnu Kumar)
Under the university seed production programme,

238 q of foundation and truthfully labelled seed of
wheat and barley was produced during 2020-21.

Table 48: Wheat and barley seed production in
2020-21

Crop Variety Class of Seed produced
seed (qtls)
Barley DWRB137 F/S 25.0
HI1544 T/L 33.7
Wheat 11620 F/S 29.0
HD2932 T/L 150.0
Total 237.7

7. Extension Activities

7.1. FLDs on Rapeseed-Mustard

(Rakesh Choudhary, Shudha Trivedi, D. K. Upadhyay,
Sundar Pal, Vaibhav Singh and Bharat Lal)

Hundred (100) FLDs of three improved varieties of
Indian mustard viz. Giriraj (DRMR-IJ-31), RH-749
and RH-406, were conducted for scientific package
of practices. Geographically, these demonstrations

covered eight villages from three districts of
Bundelkhand region, representing both Uttar
Pradesh (Jhansi district) and Madhya Pradesh
(Niwariand Datia districts). Under whole package of
practice, the quality seeds of latest varieties, timely
sowing, line sowing, use of micronutrients (Sulphur
and Zinc) and need based plant protection measures
were chosen as technological interventions based
on the farmers knowledge. The 21.44 per cent
increase in average yield was observed in FLDs
over the local practices, which yielded 12.36 q/
ha. The variety Giriraj (DRMR-IJ-31) showed the
highest average yield of 20.10 q/ha based on 35
demonstrations with additional average monetary
benefit of Rs. 1,3029/ ha.

® Improved practices ™ Farmers practices

Grain yield (kg/ha)
g

RH-749 (30}

Giriraj(35) RH-406(36)

Comperative grain yield of mustard varieties under
improved and farmers practices

7.2. FLDs on Chickpea

(Anshuman Singh, Vijay Mishra, Arpit Suryavanshi
and M. Soniya Devi)

Fifteen FLDs for chickpea variety RVG202 were
conducted at Chandaar village of block Moth in
Jhansi district and villages Puchikarguan and
Sitapur of Niwari district of Bundelkhand region.
The variety RVG202 exhibited significantly higher
yield of 13.40 gq/ha against the local check yield
of 10.35 g/ha (Table 49). Similarly, the gross and
net returns were also higher for the demonstrated
variety than local check (Table 49 & 50).

Table 49: Productivity and economics of chickpea in FLDs

Input cost
Variety used in No. of FLDs (Rs/ha)
IP FP
RVG 202 15 28,147 24,667

(54)

Total returns Net return
(Rs/ha) (Rs/ha)
IP FP IP FP
61,908 47,817 33,761 23,150

(IP: Improved Practices, FP: Farmer Practices)
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Table 49: Relative average, maximum and minimum yield of chickpea

Treatment Average yield (kg /ha) Max yield (kg/ha) Min yield (kg/ha)
Improved Practices 1,340 1,900 850
Farmer Practices using local variety 1,035 1550 700
YIOFP (%) 29.70 65.20 12.90

7.3. FLDs on Groundnut

(Ashutosh Sharma, Sanjeev Kumar, Bharat Lal and
Arpit Suryawanshi)

FLDs for the groundnut crop were conducted
under SCSP programme with financial assistance
from ICAR-DGR, Junagadh. Farmers (150) were
selected from four villages, namely Mustura (23),

Standing crop of groundnut

Kumariya (34), Pipraua Kalan (40) and Noner
(53). An average yield of 7.56 q/ha was recorded
for the variety Dharni, which was lower than the
local check variety, Battalion (9.24 q/ha). Similarly,
B:C ratio was also higher for the local variety in
comparison to Dharni. The lesser production
from demonstrated variety was attributed to its
succeptibility to various diseases, pests and the
moisture stress at productive stage. It was observed
that the variety Dharni out-yielded the local check
in few irrigated fields.

7.4. FLDs on Rice

(D.K. Upadhyay, A. Nishant Bhanu, M.K. Singh and
Vishnu Kumar)

Six FLDs on two rice varieties, viz. Swarna Shreya
and Swarna Shakti Dhan, were conducted in eight
different villages, namely, Hastinapur, Badagaw,
Simtharai, Kargawan, Garauntha, Simardha,
Parwai, and Palinda of Jhansi during Kharif, 2020.
An average yield of 36.67 and 35.82 q/ha was
recorded for variety Swarna Shreya and Swarna
Shakti Dhan, respectively. However, the local check
variety Pusal509 displayed higher yield levels
than all the demonstrated varieties. It appears that
early maturing, low water requiring and quality
seeded rice (long and fine grain) varieties should
be provided to the farmers in this region.

Table 51: Performance in terms of yield and average yield of Rice against local check

Yield obtained in FLDs (q/ha)

Av.yield of Percentage change
Vari No. of Area local check  in vield local
ariety Demo. (ha) Highest Lowest Average ocal chec in yield over loca
(q/ha) check (Pusa 1509)
Swarna Shreya 03 1.2 40 33.5 36.67 41.25 -11.09
Swarna Shakti 03 1.2 38 34 35.82 41.25 1315

Dhan
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Table 52: Gross return, net return, cost of cultivation and B:C ratio of sesame

Villages Practice Mean cost of Mean gross returns Mean net returns B:C Ratio
cultivation (Rs./ha) (Rs./ha) (Rs./ha)
FLD Local FLD Local FLD Local FLD Local
Manpura Whole package 9,028 7,347 22,477 17,115 13,449 9,768 1.5 1.3
Pura Badera Seed treatment 6,558 7,040 23,947 18,165 17,389 11,125 2.7 1.6
REVEILGTE et e 8,927 7138 22,823 18634 13,896 11496 16 16
Biofertilizers
Sukwa el o 6,605 7089 24552 19,017 17,947 11,928 27 17
sowing
Takurpura  Improved 6,654 7287 22,823 20356 16,169 13,069 24 18
variety
Average 7,554 7,180 23,324 18,657 15,770 11,477 2.18 1.6

7.5. FLDs on Sesame

(Vaibhav Singh, Prince Kumar, Sunder Pal and
Neelam Bisen)

Twenty-one demonstrations of sesame with
improved variety RT-351 were conducted in five
villages of Naya Khera, Pura Badera, Takurpura,
Manpura and, Sukwa of block Babina under Jhansi
district of Uttar Pradesh to evaluate package of
recommended scientific practices including seed
treatment, application of fertilizers/biofertilizer,
method of sowing and improved variety. Costs of
cultivation were higher for the FLDs but at the same
time gross and net return were also on a higher side.
On an average, net return of FLD farmers was found
to be Rs 15,770/- in comparison to local variety
(Rs 11,477.20/-). Overall B:C ratio was found to be
2.18 for FLDs as compared to 1.6 for local practice,
which represents a significant advantage to farmers
adopting new technologies in comparison to local
practice.

7.6. FLDs on Field pea and Lentil
(ICAR-AICRP on MULLaRP)

(Anita Puyam, Usha, M K Singh, Neelam Bisen and
Sanjeev Kumar)

FLDs for field pea and lentil were conducted in
the region for the assessment and transfer of
improved production technology in collaboration
with ICAR-AICRP on MULLaRP, ICAR-IIPR,
Kanpur. Five FLDs each in field pea (Aman) and
lentil (IPL316) were conducted in the villages
Guawali and Chachawali of Niwari district of
Madhya Pradesh.

Table 53: Productivity and economics of field
peain FLDs

Variety

used in No. Input cost Total return  Net return
Rs/h Rs/h Rs/h
ety of  (Rs/ha) (Rs/ha)  (Rs/ha)
b FLDs
practices P FP P FP IP FP
Aman 5 28,100 24,780 40,748 28,967 12,648 4,187

(IP: Improved Practices, FP: Farmer Practices)

Field pea

The yield of field pea variety Aman ranged from 8.2-
9.5 g/ha with an average yield of 8.82 q/ha against
yield of 6.27 g/ha recorded for local check. The
variety Aman depicted a yield advantage of 41.0 per
cent with higher net returns of Rs. 12648/- per ha.

Table 54: Comparison of average yield, max.
yield and min. yield of field pea

Practics Average Maxyield Min yield
yield (kg/ha) (kg/ha)
(kg /ha)

Improved practices 882 950 820
Farmer practices 627 690 580
using local variety

YIOFP (%) 41.2 55.7 27.3
Lentil

The lentil variety IPL316 showed average yield of
12.60 g/ha relative to 9.70 q/ha depicted by local
check variety with a yield advantage of 29.9 per
cent (Table 55). The variety IPL316 also registered
higher gross and net returns of Rs. 58212/- and
12648/- per ha, respectively over the local check
(Table 56).

(56)
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Table 55: Productivity and economics of lentil in
FLDs

Net return
(Rs/ha)

Total return
(Rs/ha)

Variety No.
usedin  of
Improved FLDs
practices

Input cost
(Rs/ha)

IP FP IP FP IP FP
I[PL316 5 28,120 24,470 58,212 44,814 30,092 20,344

Table 56: Average yield (Kg/ha) using improved
practices and varieties

Average Max Min
Treatment yield yield yield
(kg /ha)  (kg/ha) (kg/ha)
Improved practices 1260 1500 900
Farmer practic_es 970 1200 700
using local variety
YIOFP (%) 29.9 42.9 16.7

7.7. FLDs on Maize under under
Scheduled Caste Sub Plan (SCSP)

(Amit Tomar, Vijay Kumar Mishra, Usha and
Sandeep Upadhyay)

Under SCSP-Maize, 40 demonstrations (1 ha) on
cluster basis comprising total 80 farmers from
village Pipra of Jhansi district of Uttar Pradesh,
village Sanora of Datia district and villages Daryan

Table 57: Details of FLD on maize in terms of
yield and economics

Local

. No.of Average Yield Net
Maize . check .
Hybrid demons- yield yield gain returns il
trations ha Y% Rs
(@/ha) ¢pa) (6)  (Rs)
DHM-
117 10 32 12 20 55,100/- 2.2
DHM-
121 30 35 12 23 60,500/- 2.4

Kala, Kunwarpura, Punchampura, from Tikamgarh
district of Madhya Pradesh were conducted in
Kharif season with financial assistance from ICAR-
Indian Institute of Maize Research Ludhiana. Single
cross maize hybrids, DHM-117 and DHM-121 were
grown for 10 and 30 demonstrations, respectively.
The hybrids DHM-117 and DHM-121 preformed
well and showed the Benefit Cost ratio of 2.2 and
2.4, respectively. The FLDs results substantiated
that Kharif maize will be a promising crop to
increase cropping intensity in Bundelkhand region.
With regular training programme, farmers got
more familiarised with the management practices
of different diseases and pests of maize.

7.8. FLDs in Collaboration with ICAR-
IARI-CATAT (2020-21)
(Anshuman Singh and A. Nishant Bhanu)

Pulses

04 Front line demonstrations (FLDs) of
mungbean (Pusa Vishal and Pusa 1431) and
02 of pigeonpea (Pusa 991) were conducted in
collaboration with ICAR-IARI-CATAT at village
Nayakhera of Tehsil-Babina, Jhansi during
kharif, 2020. Average yield of Pusa Vishal and
Pusa 1431 was observed as 6.5 and 7.38 q/ha,
while PUSA 991 showed mean grain yield of 15.5
g/ha. The local check of mung bean (IPM 02-03)
depicted average yield of 10 q/ha and the pigeon
pea check (IPA203) showed average yield of 16.5
q/ha (Table 58).

Farmers were of the opinion that the seed of recently
released early maturity and high yielding bold
seeded varieties with multiple disease resistance
should be provided in FLDs.

In order to increase potential yield of chickpea in
Bundelkhand region, RLBCAU in collaboration
with ICAR-IARI-CATAT, conducted FLDs for the
assessment and transfer of improved production
technology of chickpea. Two FLDs of chickpea

Table 58: Details of FLDs on mung bean and pigeon pea

No.of Area Yield obtained in Av.yield of Percentage change
Crop Variety ’ demonstrations (kg/ha) local check inyield over local
demo (ha) ke /h heck
Highest Lowest Avg. g/ha chec
Munebean Pusa Vishal 02 0.8 675 625 650 1000 -35.0
ung Pusa 1431 02 0.8 750 725 738 1000 -26.2
Pigeonpea  Pusa 991 02 0.8 1600 1500 1550 1650 -6.1

(57)
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variety Pusa 547 in an area of 0.4 ha were conducted
at village Nayakhera, Babina, Jhansi during Rabi,
2020-21. Pusa547 showed grain yield of 6.25 q/ha
with yield advantage of 20 per cent over the local
check variety.

Paddy
(Vishnu Kumar and A. Nishant Bhanu)

Eleven FLDs of rice varieties, Pusa 1850 and Pusa
2511 were conducted in Jhansi district during
Kharif, 2020. Average yield of Pusa 1850 and
Pusa 2511 were recorded 34.5 and 36.5 q/ha,
respectively. Both the varieties could not out-yield
the local check variety Pusa 1509, which showed
grain yield of 41.25 q/ha (Table 59).

Table 59: Details of FLDs on paddy (kharif, 2020)

Farmers opined that short-duration rice varieties
with quality traits and low water requirement need
to be made available to them.

Wheat
(Vishnu Kumar and A. Nishant Bhanu)

Three FLDs of wheat variety HI 1605 were
conducted at two villages (Nayakhera and Dumrai)
of Jhansi during Rabi, 2020-21. The wheat variety
HI 1605 displayed grain yield of 30.75 q/ha relative
to 34.5 q/ha observed in local check. The economic
analysis is presented in Table 60.

Farmers were of the opinion that a high-yielding
wheat variety with low water requirement, bold
and lustrous grains will be swiftly adopted.

Yield obtained in

No. of

FLDs. (q/ha)

Avg. yield of Percentage

Variety Demo. Area (ha) e e chanlge 1111 y}l,el(:(
Highest Lowest Avg. DARE ] G lEE

Pusa 1850 06 2.4 35.0 33.25 34.5 41.25 -16.36

Pusa 2511 05 2.0 37.5 34.5 36.5 41.25 -11.39

Table 60: Economic Impact of wheat FLD (HI 1605)

Variety Average cost of Average gross returns Average netreturns (Rs./ Benefit:cost ratio
cultivation (Rs./ha) (Rs./ha) ha)
Demo. Local Demo. Local Demo. Local Demo. Local
plot Plot plot plot
HI 1605 31,500 30,000 60,730 68,300 29,230 38,300 1.92 2.27

7.9. Farmers’ Visits

A group of 15 farmers visited university campus
on December 16, 2020, under Rajya Yojana
Antargat Rajya Ke Bahar Pach Diwasiya Krishak
Prashikshan Sahbhraman Karyakram, Damoh,
Madhya Pradesh. This exposure visit made
them acqainted with modern farm equipments,
medicinal plants and also about growing and
conserving germplasm of traditional crops.

A group of around 200 farmers from Lalitpur,
Jhansi, Jalaun, Banda and Kanpur Dehat visited
university campus under Uttar Pradesh State
Department (Rajikiya Krishi Vidhalay, Chirgaon,
Jhansi) on December 18, 2020. Main focus was

(58)

on promotion of agricultural mechanisation for
in situ management of crop residue, besides
organic farming and medicinal crops.

Agroup of 35 farmers from village Orai of district
Jalaun, Uttar Pradesh visited university campus
on December 21, 2020, under ATMA Project.
This exposure visit gave them an opportunity
for scientist farmer interaction, and awareness
about cultivation practices of medicinal plants
and also traditional crops.

An exposure visit to RLBCAU, Jhansi campus was
made by more than 40 farmers on December 22,
2020 under the ambit of Krishi Vibhag Janpad
Jalaun, Orai.
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Around 15 farmers from Raisen, Madhya
Pradesh visited RLBCAU campus under
the ambit of ATMA funded programme on
December 23, 2020 to get an exposure about
improved package of practice of Rabi crops and
medicinal crops and integrated farming.

Around 15 farmers from Raisen, Madhya
Pradesh visited the Campus on December 29,
2020 under ATMA Project to get acquinted with
modern farm equipments, medicinal plants and
also traditional crops.

53 SCSP beneficiary farmers from village
Noner, Madhya Pradesh, under the project
Promoting Groundnut Cultivation in Datia
district visited wuniversity campus on
December 23, 2020 to have expert advise
on disease management in groundnut crop,
apart from exposure to water conservation
techniques and scientific cultivation of
crops like mustard, tomato, medicinal crops
and vegetables crops.

35 students from Govt. Senior Secondary
School, Jhansi visited RLBCAU Campus, Jhansi
on January 01, 2021 to have an insight over
scientific farming and potential of agriculture as
a promising career option in modern economy.

Twenty (20) seed growers made an exposure
visiton January 27, 2021 under Pradhan Mantri
Kaushal Vikas Yojana (PMKVY) to university’s
Seed Processing Unit and fields under the seed
production programme. Importance of seed
replacement and production of quality seed
production was emphasised during the visit.

A group of 15 progressive farmers from Sitapur,
district Jhansi, Uttar Pradesh visited the Campus
Jhansi on March 18, 2021 under the ambit of
ATMA. This exposure visit aquinted them with
modern farm equipments, medicinal plants and
also about the traditional crops as an additional
source of income. They were also appraised
about management of important Rabi crops,
and also water conservation techniques.

7.10. Farmers’ Training/Field Days

7.10.1 Off-campus trainings/field days

A training programme was conducted on
commercial floriculture September 11, 2020
under the aegis of KVK, Datia in which 20 flower
growing farmers of the district participated.

(59)

Farmerswere trained on nursery establishment,
management and cultivation of commercially
important flower crops in the region.

Around 153 farmers from village Senora,
district Datia, Madhya Pradesh attended a two
days training programme on lemon grass on
September 30 and October 01, 2020 to get them
acquainted about the economic importance of
Lemon grass an alternative source of income
and its use in scented soaps, detergents,
insect repellent etc. Training also covered the
plantation methods, storage and oil extraction
techniques of lemon grass.

A field day was organised under FLD of sesame
in the village of Nayakhera, Jhansi, Uttar Pradesh
during the Kharif season on October 12, 2020
to create awareness and interest among the
participating farmers (25) about the improved
package of practices, nutrient management,
plant protection aspects of seasame cultivation
in the region.

An awareness-cum-farmers meet was organised
on December 18, 2020 for farmers from Datia,
Bilauni, Khadrawni, and Lalaua Villages of Datia
district to acquaint them with the potential
of improved farming practices for Rabi crops,
disease management and provisions made in
farm bills, 2020. A farmers’ field visit to the
villages Pucchikargoan and Sitapur of Niwari
district of Madhya Pradesh was also organized
under FLD on chickpea/lentil/pea programme.

A field day was organized to impart technical
knowhow of improved farming, soil and
water conservation and integrated nutrient
management in village Pipraua Kalan to 50
SCSP  beneficiary farmers from Mustura,
Kumariya and Pipraua Kalan of Datia district
on December 21, 2020 under Promoting
groundnut cultivation in district Datia (Madhya
Pradesh).

Two field days, one each at village Chandwari,
district Jhansi (UP) and village Taricharkalan,
district Niwari (MP) were organized on
February 22, 2021 under FLD of Mustard (Rabi,
2020-21) to create awareness about various
advance production techniques like integrated
nutrient management, water management, pest
and diseases control, quality seed production
etc in mustard cultivation.
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Experts from RLBCAU participated in the
program 200 hours of training on Gardner
Training for Scheduled Caste and Schedule
Tribe under the aegis of Horticulture and Food
Processing Department, Jhansi, Uttar Pradesh
on March 07, 2021. More than 50 farmers from
Baruasagar participated in the programme.

A Field Day under FLDs of pulse crops was
organised at village Chachawali, district Niwari
on March 22, 2021 for 90 farmers involved in
production of chickpea, lentil and field pea.

A series of concurrent training programs were
organized on March 22, 2021, each at villages
Parbai, Dikauli & Roniza of district Jhansi,
villages Panchampura & Kunwarpura of district
Tikamgarh, villages Virkhiriya & Pachoni of
Lalitpur districtin the state of Uttar Pradesh and
Sanora village of Datia district, and Taricharkala
of Niwari in the state of Madhya Pradesh for
promotion of maize cultivation for sustainable
income under SCSP component. Promotion of
maize cultivation, integrated pest management,
disease control and water conservation, use
of ICT, formation of groups like FPOs to boost
bargaining and marketing power of farmers
etc was emphasised during the programs that
benefited more than 800 farmers.

Under promotion of maize cultivation, SCSP
component, Kharif 2020-21, around 150
farmers participated in a training programme
organised in the village in the village Pachoni,
Lalitpur, Uttar Pradesh on March 25, 2021. This
training emphasised on promotion of maize
as an important source of income. Promotion
of FPOs in the region to boost bargaining
and marketing power of farmers was also
highlighted.

Three training programs, one each in villages
Kunwarpura and Dhovalkheri village of Lalitpur
district and Lakara village of Jhansi district were
organised on March 25, 2021 to promote maize
cultivation, water conservation and effective
use and management of natural resources in
the region.

7.10.2 On-campus trainings/field days

Around 60 farmers participated in a training
programme for Promotion of value added and
herbal industry-oriented cultivation of medicinal
plants under DST project on February 26, 2021

(60)

to acquaint farmers about cultivation practices
and post-harvest management of aloe-vera,
pomegranate, safedmusli, anjeer, stevia and
other crops. The saplings of various medicinal
plants were also distributed to the farmers.

Two day training programme on Scientific
Production Technology of Rapeseed and
Mustard for extension workers was organised
on March 05-06, 2021 to develop trainers for
advance production technologies of mustard
for 20 extension workers of state agriculture
department of Niwari district of Madhya
Pradesh under FLD programme.

One day training programme under DST
sponsored project for Promotion of value
added and herbal industry-oriented cultivation
of medicinal plants was organized on March
26, 2021 for about 100 farmers involved
in the cultivation of fig, pomegranate, aloe
vera, safedmusli and stevia for livelihood
and sustainable development of the region.
Farmers were trained in land preparation,
fertilizer application, propagation, post-harvest
management and storage of economically
important medicinal plants within the
concept of mixed or intercropping for effective
management of natural resources.

Four days training on Prospects of
Climate Smart Agricultural Technologies
in Bundelkhand was organized on-line by
RLBCAU in collaboration with MANAGE from
June 08 to 11, 2021. During the training
programme, many eminent experts shared
their knowledge and experience to address
the issues related with Climate Smart
Agricultural in Bundelkhand. More than
115 participants registered for the training
programme across 22 states of India.

7.10.3. Participation in exhibitions

An exhibition stall of different Nutri-Ayur
Natural Health Products of medicinal and
aromatic plants under the aegis of Innovation
and Incubation Centre of the university was
set-up to display important millets and health
products of medicinal and aromatic plants to
commemorate World Food Day on October
16, 2020 at Jhansi campus of the university.
Farmers and faculty actively participated in the
event.
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e RLBCAU, Jhansi actively participated in
Technology and Machinery Demonstration Meet-
cum-Farmer Fair organized by ICAR-Indian
Grassland and Fodder Research Institute,
Jhansi on  March 12, 2021 to showcase
advanced farm machinery. This event provided
an opportunity to farmers, entrepreneurs and
other stakeholders to promote adoption of new
technologies and use of agricultural machinery
in different farm operations.

7.10.4. Distribution of farm implements

Farm Implements were distributed among under
privileged section of 150 farmers from villages
Mustura (23), Kumariya (34), Pipraua Kalan (40),
and Noner (53) of district Datia under the SCSP
project for Promoting Groundnut cultivation in
Datia district on December 21 and December 23,
2020 during farmers meet held at Chirgoan, Jhansi
and university campus, respectively.

8. Infrastructure development

A significant headway was made to complete
the on-going construction of Academic Building
for College of Agriculture, Horticulture and
Forestry, Administrative building, VC residence,
Hostels and few faculty residences at Jhansi. Shri
Narendra Modi ji, Hon’ble Prime Minister of India
dedicated the newly-constructed Academic and
Administrative buildings virtually to the nation on
August 29, 2020.

The construction work related to Extension of
Girls’ Hostel, Faculty residences {T- III (12)/IV/
T-V (12)}, Community centre and Guest house,
farm and external development etc. at Jhansi and
Academic Block (for establishment of Colleges of
Veterinary and Animal Sciences & Fisheries), Boys
& Girls Hostel and Residences -VI (2) /T-V (4)/T-IV
(12)/T-11I (12)/ T-1I (12) at Datia (MP) have been
also undetaken.

Distribution of farm implements among beneficiaries in the presence of Dr
Arvind Kumar, Vice Chancellor, RLBCAU

(61)
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9. Library

The university central library continued to make
systematic efforts for collection development,
adoption of information and communication
technology (ICT) and dissemination of information
resources. Some of the significant achievements
included the following:

e Development of library manual to bring clarity
and uniformity in procedures and practices
to further improve the efficiency, utility and
services of central library.

e Library shifted from old premises to the
aesthetically designed new Academic Building
to provide conducive learning and reading
environment to the academic community.

e Library timings extended from 8.00 AM to 7.00
PM on all working days.

e Orientation of anti-plagiarism tool URKUND
(received under Sodh Suddhi Programme of
UGC, INFLIBNET) was provided to the academic
community.

The trial access of e-resources CAB Abstracts,
EBSCO Agriculture Plus and indianjournal.com
was arranged with the help of service providers.

The collection of the library increased to 1396
books.

Created state of art e-Library ICT Infrastructure
with Wi-fi and internet connectivity, which was
formally inaugurated by the Hon’ble Chancellor
Prof. Panjab Singh on January 20, 2021.

The library was automated using Library
Automation Software Koha. Online Public
Access Catalogue (OPAC) was developed to
provides retrieval option such as author, title,
publisher, keyword and year of publication.
UNICODE based multilingual feature integrated
and customised to retrieve Rajbhasaha books in
Rajbhasha.

Email based Alert Services provided to users
about important E-Resources.

Inauguration of E-Library by Dr Panjab Singh, Hon’ble Chancellor, RLBCAU

(63)
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10. Finance, Budget and Audit

The University gets funds from Department of
Agricultural Research and Education, Ministry of
Agriculture and Farmers Welfare, Govt. of India for
carrying out its activities. During the financial year
2020-21, the University was allotted a budget of Rs.
102.28 crores.

The Balance Sheetas on March 31,2021 and Income
and Expenditure Account for the year ending March
31, 2021 are given in Annexure IX and X. There is
no pending audit para so far.

11. Other Major Activities/Events

11.1. Organization of important
National and International Days

The University celebrated important national and
international days to cultivate a sense of community
living, lasting fond memories, fun and excitement to
the university community. A list of important days/
events celebrated during the year is given below:

Table 61: Important Days/ Events Organized
and celebrated during the year

Independence Day August 15, 2020
August 29, 2020
September 05, 2020
September 14-28, 2020
September 29, 2020

October 02, 2020

National Sports Day
Teachers’ Day
Hindi Pakhwara
Parakram Diwas

o P> | 89N | 1=

Gandhi Jayanti

7.  World Wildlife Week October 02-08, 2020

8. World Food Day October 16, 2020

9. Vigilance Awareness October 27, 2020 to
Week November 02, 2020

10. National Unity Day October 31, 2020

11. Rani Lakshmi Bai November 19, 2020
Birthday

12. Agricultural Education = December 03, 2020
Day

13. World Soil Day December 05, 2020

14. Kisan Diwas December 23, 2020

15. National Youth Day January 12,2021

16. Republic Day January 26, 2021

17. National Science Day February 28, 2021

18. Foundation Day March 05,2021

19 ‘é\ggﬁfggftry Day March 21, 2021

20. World Earth Day April 22,2021

21. International May 22,2021
Biodiversity Day

22. World Environment Day June 05,2021

23. International Yoga Day June 21,2021

11.2 Atal Jai Vigyan Lecture series: Sharing

wisdom with new generation

Four eminent scientists delivered lectures under
the Atal Jai Vigyan lecture series launched by the
University to motivate and encourage students and
faculty and provide them insights into the critical
areas of agriculture for development of quality
human resources, capacity building and academic

Table 62: Lectures delivered in AJV Series

S.No. Lecture
1.

2.

3.

12th

13th

1 4th

15th

Topic

Partnering ~ with  Bioresources
Conservation through Science &
Technology

Bioresources to Bioeconomy- A
Paradigm to Livelihood Generation

Quinoa: a nutritional-dense crop
for food and nutritional security in
marginal areas

Shaping Research and Innovation

Strategies of Translational
Agriculture towards Agri-
entrepreneurship driven

Biovillages and High Value Farming.

growth.

Date
May 21, 2021

Guest speaker

Dr. Rajendra Dobhal, DG
Uttarakhand State Council for Science &
Technology, Dehradun

Dr. Sanjay Kumar, Director
CSIR-Institute of Himalayan Bioresource
Technology, Palampur

Dr. R. K. Singh,

Program Leader and Principal Scientist
(Plant Breeding), Crop Diversification and
Genetics International Center for Biosaline
Agriculture, Dubai (UAE)

Dr. Suman Preet Singh Khanuja

Former Director

Central Institute of Medicinal & Aromatic
Plants, Lucknow

May 29, 2021

June 19, 2021

June 26, 2021
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Dr. Suman Preet Singh Khanuja delivering 15" ATAL JAI VIGYAN Lecture

12. List of Visitors

13:)' Name of the visitor Designation Date

1. Sri Radha Mohan Singh Former Hon’ble Union Minister of Agriculture December 12,2020
& Farmers’ Welfare, Govt of India, New Delhi

2. Dr. Panjab Singh Hon’ble Chancellor, RLBCAU January 18-20, 2021

Dr. PK. Rai Director, DRMR, Bharatpur

4. Shri Anurag Sharma Hon’ble Member of Parliament (Lok Sabha), March 5,2021
Jhansi-Lalitpur

5. Shri Pankaj Gupta Member, BOM, RLBCAU November 6, 2020

December 30, 2020
January 30, 201
March 27,2021

6. Pramod Kumari Rajput Member, BOM, RLBCAU January 30, 2021
March 27,2021

7. Shri Surya Pratap Singh Sahi  Hon’ble Minister of Agricultue, Uttar Pradesh, June 3,2021

Lucknow
Dr. Alok Sinha APC, UP Government, Lucknow
Dr. D.R. Singh Vice Chancellor, CSAUA&T, Kanpur Feb 25,2021
10. Dr. Basant Ram Former VC, NDUA&T, Ayodhya March 20 2021
11.  Dr.].V. Vaishampayan Vice Chancellor, Bundelkhand University, October 23,2020
Jhansi
12. Dr. PK. Sharma Former VC, SKUAS&T, Jammu Feb 24 2021
13. Dr. Dileep Kachroo Former Registrar, SKUAS&T, Jammu March 1, 2021

13. Faculty Participation in Scientific Meetings

The University faculty was invited to various scientific meetings to review and contribute to various
academic/research issues.
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S. No.

10.

11.

12.

13.
14.

15.

16.

17.

18.

Name of the Meeting

IARI-NEP & VO’s workshop IARI-CATAT
program

Tripartite Coordination Committee
meeting of IGFRI, CAFRI & RLBCAU

Kharif planning meeting of UP state
ICAR-IIWBR, Karnal Field Day, 2021

UP State kharif, 2021 varietal
evaluation results and discussion
committee meeting

59% [CAR- AICRP Wheat and Barley
meet

Progress Review Meeting of the DBT
Linseed Network Project

Key note address on Innovative
technologies for Crop Improvement in
International Web Conference on Global
Research Initiatives for sustainable
Agriculture and Allied.

Annual group meeting of AICRP-
Rapeseed & Mustard

Annual group meeting of AICRP on
Rapeseed & Mustard

Annual group meeting of AICRP on
Groundnut

Annual Group Meet AICRP on Chickpea

Annual Group Meet AICRP on MULLaRP
Annual Group Meet AICRP on Chickpea

Accreditation Committee Meeting

Tripartite Coordination Committee
meeting of IGFRI, CAFRI & RLBCAU

Internal Quality Assurance Cell meeting

A meeting for Project Information
Management System (PIMS)

for training of PIs of external funded
projects

Annual Group Meet AICRP-Sesame

Date and Venue

April 24,2021
Virtual mode

January 20, 2021, RLBCAU,
Jhansi

March 16, 2021, Lucknow

March 22-25, 2021
ICAR-IIWBR, Karnal

May 31, 2021, NIC, Jhansi

Aug. 24-25 2020
Virtual mode

December 8, 2020

December 28-30, 2020

August 3-4, 2020
Virtual mode

August 3-4, 2020
Virtual mode

May 11-12, 2021
Virtual mode

August 27-28, 2020
Virtual Mode

August 28, 2020

August 27-28, 2020
Virtual Mode

Dec. 14,2020
Virtual Mode

January 20, 2021
RLBCAU, Jhansi

July 13,2020
RLBCAU, Jhansi

August 18,2020
ICAR-IASRI, New Delhi

May 24-25, 2021
Virtual Mode

(66)

Name and Designation

Dr. Vishnu Kumar
Associate Professor & Head
Genetics & Plant Breeding,
RLBCAU, Jhansi

Dr. Artika Singh Kushwaha,
Scientist, Agronomy

Dr. Rakesh Choudhary,
Scientist, Genetics & Plant
Breeding

Dr. Anshuman Singh
Scientist, Genetics & Plant
Breeding

Dr. Meenakshi Arya
Scientist, Plant Pathology

Dr. Shubha Trivedi
Scientist, Plant Pathology
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14. Awards, Honours and
Recognitions
1. Arya, Meenakshi. Member, Academic Council,

10.

11.

12.

13.

14.

15.

16.

RLBCAU, Jhansi.

Arya, Meenakshi. Member,

Jhansi.

IQAC, RLBCAU,

Arya, Meenakshi. Member, Research Council,
RLBCAU, Jhansi.

Arya, Meenakshi. Appreciation Certificate for
development of the Chickpea variety, RLB Chana
Kabuli 1 as the first variety of the University.
January 26, 2021.

Chaturvedi, S. K. Appreciation Certificate for
development of the Chickpea variety, RLB Chana
Kabuli 1 as the first variety of the University.
January 26, 2021.

Chella Bhaskar, David V. Theodore Schultz
Distinguished Facultyin Agricultural Economics.
2020. 75" Anniversary of United Nations Goals-
Quality Education given by IMRF India.

Devi, Yumnam Bijilaxmi. Certificate of
Appreciation, RLBCAU, Jhansi. January 26, 2021.

Jambhulkar PP.  Appreciation
RLBCAU, Jhansi. January 26, 2021.

certificate,

Kumar, Anil. Expert Member, Research Advisory
Committee of ICAR-DRMR (2021-24).

Kumar, Anil. Core Committee Member of
BSMA on Biotechnology and Bioinformatics
for up-gradation and modification of syllabi for
Master’s and PhD course curricula.

Kumar, Anil. Member Academic Council,

RLBCAU, Jhansi.

Kumar, Anil. Member Research Council,

RLBCAU, Jhansi.

Kumar, Anil. Member Extension Council,

RLBCAU, Jhansi.

Kumar, Anil. Member Secretary, Internal Quality
Assurance Cell, RLBCAU, Jhansi.

Kumar, Anil. Chairman, Technical Session-III
Panel Discussion of Brainstorming Workshop on
Post-Harvest Utilization of Bundelkhand Specific
Bioresources for Entrepreneurship Development
held on Feb. 28, 2021 at Jhansi.

Kumar, Abhishek. Fourth-best e-poster Award

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

(67)

for the poster Splice variant of CONSTANS delay
floweringanditisdiurnally and developmentally
regulated in Arabidopsis thaliana. 2020.

Kumar, Ashutosh. M.S. Swaminathan Research
Fellow Award by PLANTICA Foundation. 2021.

Kumar, Rakesh. Best Young Teacher Award. 2020
by Agriculture Technology Development Society
(ATDS) in 4* International Conference on Global
Approaches in Natural Resource Management
for Climate Smart Agriculture (GNRSA-2020)
during Pandemic Era of COVID-19.

Kumar, Vishnu. Associate Editor, Journal of
Cereal Research.

Kumar, Vishnu. Fellowship of Society for
Advancement of Wheat and Barley Research,
Karnal.

Kumar, Vishnu. Team Leader for the theme
“Research Intensive Teaching in Higher
Education” of the webinar Role of Teachers in
New Education Policy. March 13, 2021.

Pavan Kumar. Certificate of Appreciation by
RLBCAU on January 26, 2021.

Pavan Kumar. NESA Young Scientist of the Year
Award-2020, National Environmental Science
Academy (NESA), New Delhi.

Sharma, AR. Member, Academic Council,
CSKHPKVV, Palampur.

Sharma, AR. Member, Programme Advisory
Committee, AICRP-Cotton, CICR, Nagpur.

Sharma, AR. Member, Academic Council,
Centurion University.

Sharma, AR. Member, Technical Advisory
Committee, ISI, Kolkata.

Sharma, AR. Member, Research Advisory
Committee of ICAR-IIWBR, Karnal.

Sharma, AR. Member, Research Advisory
Committee of ICAR-CICR, Nagpur.

Sharma, AR. Member, Research Advisory
Committee of ICAR-NRRI, Cuttack.

Sharma, AR. Member, Programme Advisory

Committee, AICRP-Jute & Allied Fibres, CRIJAF,
Barrackpore.

Singh, Anshuman. Appreciation Certificate for
development of the Chickpea variety, RLB Chana
Kabuli 1 as the first variety of the University.
January 26, 2021.
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33.

34.

35

36.

37.

Singh, Anshuman. Researcher of the Year
Award-2020 by Agricultural Technology
Development Society (ATDS) for contribution
in the of Genetics and Plant Breeding on the
occasion of 4% International Conference-
GNRSA-2020 held during Feb 26-28, 2021, at
Meerut, U.P.

Singh, Ashutosh. Excellence in teaching award
by ATDS for outstanding contribution in the field
of Biotechnology & Crop Improvement in 4%
International Conference on Global approaches
in natural resource management for climate
smart agriculture (GNRSA-2020) during the
pandemic era of COVID-19 held during Feb. 26-
28,2021 at Meerut.

Tiwari, Prabhat. 2020. Teacher of the Year Award
(2020) in 4™ International Confrence on Global
Approaches in Natural Resource Management
for Climate Smart Agriculture (GNRSA-2020)
during Pandamic Era of COVID-19. Feb. 26-
28, 2021 held at Shobhit Deemed University,
Modipuram, Meerut (U.P.).

Tiwari, Prabhat. Co-Chairman Technical Session
(2020). 4™ International Confrence on Global
Approaches in Natural Resource Management
for Climate Smart Agriculture (GNRSA-2020)
During Pandamic Era of COVID-19. Feb. 26-
28, 2021 held at Shobhit Deemed University,
Modipuram, Meerut (U.P.).

Upadhaya, Sandeep. Excellence in Teaching
Award at 4™ National Conference on
DISHA-2021 GAPS, Dhanbad, Jharkhand during
March 13-14, 2021.

15. Publications

15.1 Research

1.

Abrol, Ghan Shyam, Pal, Ranjit, Pandey, AK
and Sharma, SK. 2019. Effect of drying on
Physicochemical Properties of Fig Fruit (Ficus
carica L.) Variety Dinkar. International Journal
of Food and Fermentation Technology. 9(1): 47-
52.

Barmukh, R, Soren, KR, Madugula, P, Gangwar,
P, Shanmugavadivel, PS, Bharadwaj, C, Konda,
AK, Chaturvedi, SK, Bhandari, A, Rajain, K,
Singh, NP, Roorkiwal, M and Varshney, RK. 2021.
Construction of a high-density genetic map and
QTL analysis for yield, yield components and

(68)

agronomic traits in chickpea (Cicer arietinum
L.). PLoS ONE. 16(5): e0251669. https://doi.
org/ 10.1371/journal.pone.0251669

Bharadwaj, C, Tripathi, Shailesh, Soren, KR,
Thudi, Mahendar, Yadav, R, Sheoran, Seema,
Roorkiwal, Manish, Patil, BS, Chitikineni,
A, Palakurthi, Ramesh, Vemula, Anilkumar,
Rathore, Abhishek, Kumar, Yogesh, Chaturvedi,
SK, Dixit, GP, Singh, NP and Varshney, RK.
2021. QTL-hotspot” region enhances drought
tolerance and grain yield in multiple genetic
backgrounds of elite chickpea cultivars in
India. The Plant Genome. 14(3). DOI: 10.1002/
tpg2.20076

Das, Alok, Basu, PS, Kumar, Manoj, Ansari,
Jamal, Shukla, Alok, Thakur, Shallu, Singh, Parul,
Datta, Subhojit, Chaturvedi, SK, Sheshayee, MS,
Bansal, KC, Singh, NP. 2021. Transgenic chickpea
(Cicer arietinum L.) harboring AtDREB1A
are physiologically better adapted to water
deficit. BMC Plant Biology. 21:39. https://doi.
org/10.1186/s12870-020-02815-4

Jha, UC, Jha, R, Bohra, A, Manjunatha, L, Saabale,
PR, Parida, SK, Chaturvedi, SK, Thakro, V and
Singh, NP.2021. Association mapping of genomic
loci linked with Fusarium wilt resistance
(Foc2) in chickpea. Plant genetic Resources:
Characterization and Utilization. 19(3):195-
200. D0i:10.1017/S1479262121000228.

Jha, UC, Saabale, PR, Manjunatha, L, Chaturvedi,
SK and Singh, N.P. 2021. Advanced chickpea
lines resistant against fusarium wilt (Fusarium
oxysporum). Indian Journal of Agricultural
Sciences. 91 (1):176-8.

Kumar, P, Singh, SS, Pandey, AK, Singh, RK,
Srivastava, PK, Kumar, M, Dubey, SK, Sah, U,
Nandan, R, Singh, SKand Agrawal, P.2021. Multi-
level impacts of the COVID-19 lockdown on
agricultural systems in India: The case of Uttar
Pradesh. Agricultural Systems, 187, p.103027.

Kumar, Pavan, Dobriyal, M, Kale, Amey, Pandey,
AK. 2021. Temporal dynamics change of land
use/land cover in Jhansi district of Uttar
Pradesh over the past 20 years using LANDSAT
TM, ETM+ and OLI sensors. Remote Sensing
Applications: Society and Environment (23).
https://doi.org/10.1016/j.rsase.2021.100579.

Kumar, Rakesh and Tiwari, Prabhat. 2020.
Response of pre-sowing treatment on seed
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10.

11.

12.

13.

14.

15.

16.

germination and seedlings growth performance
of Sapindus mukrosii. Indian Journal of Pure &
Applied Bioscience. 8(6): 473-480.

Misra, T, Arora, A, Marwaha, S, Jha, RR, Ray,
M, Varghese, E, Kumar, S, Nigam, A, Sahoo, RN
and Chinnusamy, V. 2021. Web-SpikeSegNet:
Deep learning framework for recognition
and counting of spikes from visual images of
wheat plants. IEEE Access, 9, 76235-76247, doi:
10.1109/ACCESS.2021.3080836.

Misra, T, Arora, A, Marwaha, S, Ray, M, Kumar, S
and Chinnusamy, V. 2021. Leaf area assessment
using image processing and support vector
regression in rice. Indian Journal of Agricultural
Sciences, 91 (3): 382-392.

Puyam, Anita, Pannu, Pushpinder Pal Singh and
Bisht, Sunaina. 2020. Management of bakanae
disease using induced resistance and QTL for
resistance breeding. Journal of Cereal Research,
199-205.

Palakurthi Ramesh, Jayalakshmi Veera, Yogesh
Kumar, Pawan L. Kulwal, Yasin Mohammad,
Nandkumar Surendra Kute, Laxuman C,
Sharanabasappa Yeri, Anil Kumar Vemula,
Abhishek Rathore, Srinivasan Samineni, Khela
Ram Soren, Biswajit Mondal, G.P. Dixit, C
Bharadwaj, Sushil Chaturvedi, PM Gaur, Manish
Roorkiwal, Mahendar Thudi, Narendra Pratap
Singh, Rajeev K. Varshney. 2021. Translational
chickpea genomics consortium for accelerating
genetic gains in chickpea (Cicer arietinum L.).

plants 10: 2583. https://doi.org/10.3390
plants10122583.

Roorkiwal, Manish, Bharadwaj, C, Barmukh,
R, Dixit, GP, Thudi, Mahendar, Gaur, PM,
Chaturvedi, SK, Fikre, Asnake, Hamwieh,
Aladdin, Kumar, Shiv, Sachdeva, Supriya,

Ojiewo, Chris O, Tar’an, Bunyamin, Nigusie
Girma Wordofa, Singh, NP, Siddique, KHM and
Varshney, RK. 2020. Integrating genomics for
chickpea improvement: achievements and
opportunities. Theoretical and Applied Genetics.
133(5):1703-1720.

Sharma, AR. 2021. Conservation agriculture
in India: History, progress and way forward.
Indian Journal of Agronomy. 66(1): 1-18.

Sharma, V, Saini, I, Yadav, VK, Jayaswal, D, Singh,
G, Kesh, H, Srivastava, A and Kaushik, P. 2020.
Impact of COVID-19 pandemic on vegetable

17.

18.

19.

20.

21.

22.

23.

24,

(69)

sector and its allies. Indian Journal of Traditional
Knowledge. 19 (suppl.) 177-183.

Singh, AK, Abrol Ghan Shyam, Pal, Ranjit and
Pandey, AK. 2020. Enhancement of quality
and storage life of aonla (Emblica officinalis G.)
Products. Indian Agriculturist. 63(3&4): 149-
153.

Singh, Ranjeet, Pant, KS, Tiwari, Prabhat and
Dhiman, Rajeev. 2020. Socio-economic status
and livelihood security of farmers practicing
agroforestry in Shimla District of Himachal
Pradesh. [Indian Journal of Pure & Applied
Bioscience. 8(6): 541-549.

Singh, Ranjeet, Pant, KS, Tiwari, Prabhat and
Dhiman, Rajeev. 2020. Biomass productivity
of different horticulture-based agroforestry
system in North Western Himalayas. Journal of
Pharmacognosy and Phytochemistry. 9(5): 862-
866.

Singh, Ranjeet, Pant, KS, Tiwari, Prabhat
and Dhiman, Rajeev. 2020. System units and
constraints of existing agroforestry system
in North-western Himalayas. Journal of
Pharmacognosy and Phytochemistry. 9(5): 838-
843.

Singh, RK, Drews, M, De la Sen, M, Kumar, M.,
Singh, SS, Pandey, AK, Srivastava, PK, Dobriyal,
M, Rani, M, Kumari, P and Kumar, P. 2020. Short-
term statistical forecasts of COVID-19 infections
in India. leee Access, 8: 186932-186938.

Singh, RK, Drews, M, De la Sen, M, Srivastava, PK,
Trisasongko, BH, Kumar, M, Pandey, MK, Anand,
A, Singh, SS, Pandey, AK, Dobriyal, M, Rani, M,
Kumar, P. 2021. Highlighting the compound risk
of COVID-19 and environmental pollutants using
geospatial technology. Scientific Reports. 11(1):
1-12.

Sushmita, VT, Arya, Meenakshi, Jambhulkar, PP,
Manjunatha, N, Singh, A and Chaturvedi, SK.
2021. Identification of donors and molecular
characterization of Corynespora cassiicola
causing fungal leaf spot of mungbean and
urdbean. International Journal of Agriculture,
Environment and Biotechnology, 14(2): 265-
276.

Tomar RS, Pal R, Singh P, Tiwari S and Pandey
AK. 2021. Cultivation practices and growth
conditions of pomegranate tree: a review.
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International Journal on Agricultural Sciences,
13 (1):11-18

25. Tomar RS, Pal R, Singh P, Tiwari S, Solanke AU,
Tasleem M, Singh A, Pandey P. and Pandey AK.
2020. Jamun an under-exploited indigenous
fruit tree of india: a review. International Journal
on Agricultural Sciences.11 (1): 44-48

26. Varshney RK, Roorkiwal M, Sun S, Chaturvedi,
S.K. et al. 2021. A global reference for chickpea
genetic variation based on the sequencing of
3,366 genomes. Nature, 526(7571):68-74

27. Yadav, DK, Kumar, Shailendra and Misra, Tanuj.
2021. Utilizing sample size information for
improved estimation of population mean in
agriculture surveys. International Journal of
Current Microbiology and Applied Sciences,
10(2): 809-815.

15.2 Books/ Chapters in Books,
Proceedings, Souvenir/ Popular
Articles/ Technical Bulletins/

Practical Manuals

The university faculty made significant contribution
through publication of 7 books, 31 Chapters in
Books/ Proceedings/ Souvenirs, 74 Popular Articles
/ Extension Bulletins on contemporary problems,
emerging cutting-edge technologies and scientific
management of crop production through reputed
publishers and magzines.

16. Radio/ TV Talks

S. Name of the Faculty/

17. Paper presented in
conferences/ trainings/
meetings

1. Harshita, Tripathi, UK, Ratan, Ved, Trivedi,
Shubha, Trivedi, Neetu and Srivastava, YK. 2020.
Prevalence and severity of wilt complex in major
chickpea growing districts of Uttar Pradesh,
India. Abstract Book. National Conference on
Plant Health Management, November 2-4,
2020, Navsari Agricultural University, Campus
Bharuch, Gujarat, pp. 88.

2. Jambhulkar, PP. 2021. Harnessing Trichoderma
biodiversity in crop rhizosphere to potentiate
next ‘Green Revolution. Lead lecture in
National Symposium on Probing beneficial
micro-organisms for next green revolution,
February 25-26, 2021, organized by Indian
Phytopathological Society (Western Zone)
in collaboration with Association of Plant
Pathologists, Akola.

3. Srivastava, Ashutosh. 2021. Agriculture
Education-An approach to build Atmanirbhar
Bharat. Abstract Book. National Seminar on
Quality control in Higher Education (In Context
of NEP-2020). February 20, 2021. UPSHEC,
Department of Higher Education, U.P.

(The University faculty also participated in
several webinars and trainings (offline & online)
organized at international/national level for
capacity building on emerging issues related to
agriculture).

Date of

No. Teaching Associate Topic Broadcast [EORG
1.  Dr. Prince Som PN BT 77 AlAS: Y e 2020 gzgt;mber 22 AIR Jhansi
. . December 10, .
2. Dr. Abhishek Kumar T SHTATHT 2020 AIR Jhansi
R . c o February 05, .
3. Dr. Prabhat Tiwari SEIACRS] D HecdYUl dg3UANIT &l 2021 AIR Jhansi
4. Dr. Shailendra Kumar ?fﬁ? : i 5 g%t%rluary Le) AIR Jhansi
5. DrTanuj Misra P ThiID Qif SIRIES faf=1 VI @1 February 21, AIR Jhansi

[EXSNANISCINNCIRIEIN 2021

6.  Dr Sanjeev Kumar gﬁﬂ@ﬁ,’ b= R a1 P 9 WdT ggl;rluary 23, AIR Jhansi
7.  Dr. Nishant Bhanu g%{ﬂ@r@' ¥ o9 P I Tdr g((a)l;rluary = AIR Jhansi

(70)
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Dr. Arpit Suryavanshi qaT AT T SUIIRTAT 3N fafer ggl;rluary 24, AIR Jhansi

Dr. Arpit Suryavanshi HEAIeT § qeH UIvd dcdi T Hecg March 04, 2021 AIR Chhatarpur
Dr. Rakesh Negi 3oy Ecr&ﬁ P Hed IR Iqre fafer March 05,2021  AIR Jhansi

Dr. Shailendra Kumar e ﬁfﬁ?ﬂ qTg ol UoATh 9T March 05,2021  AIR Chattarpur
Dr. Sandeep Upadhyay Sifdd @: Hedr iR fafer March 05,2021  AIR Jhansi

Dr. Tanuj Misra A fﬁ[ J ;_z fere 1 AT March 06,2021  AIR Chattarpur
Dr. Sanjeev Kumar tl'%lsﬁ D TN B Y9gT March 07,2021  AIR Chattarpur
i3 IR It Neel e Chaupal Charcha in Village- Chandwari and DD Kisan

Bisen, Vaibhav Singh, March 08, 2021

Arpit Suryawanshi Channel, Jhansi

Pawai

Drs Arjun ola, Anil Rai,

Sundarpal, Dhananjay DD Kisan

Chaupal Charcha in Village- Palinda and March 09, 2021

19.

20.

21.

22.

28,

24.

25.

26.
27.

28.

29.

30.

31

Upadhyay Domagaur Channel, Jhansi
Dr. Anjana Kholia ;f%'%q" O e A B\ 102021 AR Jhansi

Dr. D.K. Upadhyay afesral # Uier ge§e o BN March 13,2021  AIR Jhansi
e Pradhanmantri Krishi Sinchai Yojna DD Kisan

Dr. Arpit Suryavanshi,
Dr. Neelam Bisen

Dr. Ranjeet Pal,
Dr. Arpit Suryavanshi,
Dr. Neelam Bisen

Dr. Govind Vishwakarma

Dr. Manish Pandey

Dr. Sundar Pal,

Dr. Arjun Ola,

Dr. Anil Kumar Rai,

Dr. Dhanajay Upadhyay

Dr. Neelam Bisen

Dr. Bharat Lal

Dr. Arpit Suryavanshi

Dr. Shailendra Kumar

Dr. Tanuj Misra

Dr. Sanjeev Kumar

Dr. Nishant Bhanu

Dr. Prabhat Tiwari

(GETTHEA Y =g Jrer)

Kisan Credit Card Yojna

(fram @fec dre o)

gaorEvs & H el SAGH & Agcd
JaoTEvS & F H AIfIAT IATEH Dl
RECEID]

Paramparagat Krishi Vikas Yojana PKVY

(RO $iY fdepry ATST)

Mrida Swastheye Card Yojna

(T WY BT ATorI)

Soil Health Card
(a1 TR BTS)

Afscl BT Ble WhiH

P Gl § ITIRM ASd Telihe

i & 7ee @ forg R vd B
Ahre RIS Adrgel U

fram & forw Suarl "ga=HaT B

GRS B

Joords a7 # fOa @ I+ @

frarr & forw are™

AT A S B Akl B @I

(71)

March 15, 2021

March 22,2021

March 26,2021

March 28, 2021

March 29, 2021

April 01, 2021

April 01, 2021

April 02, 2021
April 03, 2021

April 04, 2021

April 06, 2021

April 06, 2021

April 08, 2021

Channel, Jhansi

DD Kisan
Channel, Jhansi

AIR Jhansi

AIR Jhansi

DD Kisan
Channel, Jhansi

DD Kisan
Channel, Jhansi

DD Kisan
Channel, Jhansi

AIR, Jhansi
AIR, Jhansi

AIR, Jhansi

AIR, Jhansi

AIR, Jhansi

AIR, Jhansi
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32.

83

34.

Dr. Arjun Ola,
Dr. Anil Kumar Rai,

Pradhanmantri Fasal BeemaYojna

Dr. Dhanajay Upadhyay
Dr. Jahangeer A. Bhat

Dr. Neelam Bisen

18. Roadmap for the year 2021-22

1.

Continuation of B.Sc. (Hons.) Agriculture, B.Sc.
(Hons.) Horticulture and B.Sc. (Hons.) Forestry
besides PG Programme (Masters) in Agronomy,
Plant Pathology, Genetics and Plant Breeding,
Soil Science, Entomology, Vegetable Science,
Fruit Science and Silviculture and Agro-forestry

Seeking accreditation of on-going academic
programs, constituent colleges and the
University by ICAR-National Agricultural
Education Accreditation Board.

Campus development at Datia for College of
Veterinary & Animal Sciences, and College of
Fisheries, and construction of guest house and
additional hostels and faculty residences at
Jhansi campus.

(72)

FETTHAT BE dHT TSTT)
Tgadfa Usi @1 HfY # wew

Pradhanmantri Kisan Samman Nidhi Yojna

G {3 o)

4,

DD Kisan

April 08,2021 Channel, Jhansi

April 09, 2021 AIR, Jhansi

DD Kisan

April 12,2021 Channel, Jhansi

Improved provisions for UG/PG education in
agriculture, horticulture and forestry.

Further consolidation of infrastructure for
research by wining extra-mural funding in
critical areas like rain water conservation,
crop improvement, resource management,
horticulture/ forestry-based systems in non-
arable land and integrated farming system.

Strengthening of extension education activities
by promoting improved crop production
technologies in Bundelkhand region.

Establishmentofmodels on Integrated Farming
System (IFS), Organic Farming, Biodiversity
Park, etc.

Development of research farm.
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Annexure- I

Composition of Board of Management of the University*

(In accordance with the para 12 (1) of the Schedule of
Rani Lakhsmi Bai Central Agricultural University, Act 2014)

Composition

Vice Chancellor
[Section 12 (1) (i) of the Schedule]

Four Secretaries, from amongst the
Secretaries in charge of the Departments of
Agriculture and Animal Husbandry, Fishery
and Horticulture of the States of Madhya
Pradesh and Uttar Pradesh to be nominated
by the Visitor by rotation:

Provided that there shall not be more than
two Secretaries from a State in the Board at
a particular time;

[Section 12(1) (ii) of the Schedule]

Three eminent scientists to be nominated by
the Visitor
[Section 12(1) (iii) of the Schedule]

One distinguished person representing
Agro-based industries or a manufacturer
having a special knowledge in agricultural
development to be nominated by the Visitor;
[Section 12(1) (iv) of the Schedule]

The Deputy Director-General (Education)
representing the Indian Council of
Agricultural Research;

[Section 12(1) (v) of the Schedule]

One Dean of college and one Director to
be nominated by the Vice-Chancellor on
rotational basis;

[Section 12(1) (vi) of the Schedule]

Three persons including at least a woman
representing farmers in Bundelkhand to be
nominated by the Vice-Chancellor by rotation
in the States of Madhya Pradesh and Uttar
Pradesh:

Provided that there shall not be more than
two representatives from a State in the Board
at a particular time;

[Section 12(1) (vii) of the Schedule]

(73)

Name & Designation

Dr. Arvind Kumar,
Vice Chancellor, RLBCAU, Jhansi

Principal Secretary,
Department, Government
Pradesh, Lucknow

Principal Secretary,
Department, Government
Pradesh, Lucknow
Principal Secretary, Fisheries
Department, Government of Madhya
Pradesh, Bhopal

Principal Secretary, Animal Husbandry,
Department, Government of Madhya
Pradesh, Bhopal

Dr. S.N. Puri, Ex- Vice-Chancellor, Central
Agricultural University, Imphal.

Dr. P. L. Gautam, Ex-Chairman, Protection
of Plant Varieties and Farmers’ Rights
Authority, and Former Vice-Chancellor,
G.B. Pant University of Agriculture &
Technology, Pantnagar.

Dr. Gajender Singh, Former-Deputy
Director General (Engineering), Indian
Council of Agricultural Research, New
Delhi.

Shri Santosh Kumar Singh, Jai Chemical
Industries, Bareilly and President,Laghu
Udyog Bharti, Bareilly

Agriculture
of Uttar

Horticulture
of Uttar

Dr. R.C. Agrawal, DDG (Education) ICAR,
KAB-II, Pusa, New Delhi

Dr. S. K. Chaturvedi, Dean, College of
Agriculture, RLBCAU, Jhansi

Dr. A.R. Sharma, Director Research,
RLBCAU, Jhansi

Mrs. Pramod Kumari Rajput, Gondu
Compound, Civil Lines, Jhansi - 284001.
Sri Pankaj Kumar Gupta, Village and post
Badoni, Tahsil Datia, Datia (M.P.)

Status

Ex-officio
Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member
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10.

11.

12.

An Advisor (Agriculture), Planning
Commission;
[Section 12(1) (viii) of the Schedule]

A distinguished authority on natural
resource or environment management to be
nominated by the Visitor;

[Section 12(1) (ix) of the Schedule]

Two persons not below the rank of Joint
Secretary representing respectively the
Departments of Government of India dealing
with the Agriculture and Animal

Husbandry to be nominated by the concerned
Secretary to the Government of India;
[Section 12(1) (x) of the Schedule]

Nominee of the Secretary representing the
Department of Agricultural Research and
Education, Government of India;

[Section 12(1) (xi) of the Schedule]

The Registrar of the University-Secretary.
[Section 12(1) (xii) of the Schedule]

(74)

Advisor (Agriculture), Niti Aayog, Room
No. 223, Sansad Marg, New Delhi, Delhi

Dr. Anil Kumar Singh, Ex-DDG (NRM)
ICAR, Ex-Vice-Chancellor, Rajmata
VijayarajeScindia Krishi Vishwavidyalaya,
Gwalior

Dr. O.P. Chaudhary, Joint  Secretary
(NLM), Department of Animal Husbandry
and Dairying, Government of India

Dr. Tarsem Chand, Joint Secretary
(Admn.), Department of Agriculture,
Cooperation and Farmers Welfare, Room
no. 246. Krishi Bhawan, New Delhi

Additional Secretary, Department of
Agriculture Research and Education,
Government of India, Krishi Bhawan, New
Delhi

Dr. Mukesh Srivastava
Registrar, RLBCAU, Jhansi

Member

Member

Member

Member

Member

Secretary
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Annexure- 11

Composition of Finance Committee of the University

(In accordance with the para 17 (1) of the Schedule of
Rani Lakhsmi Bai Central Agricultural University, Act 2014)

Composition

Vice Chancellor
[Section 17 (1) (i) of the Schedule]

Financial = Advisor, Department of
Agricultural Research and Education or
his nominee not below the rank of Deputy
Secretary;

[Section 17(1) (ii) of the Schedule]

Three persons to be nominated by the
Board, out of whom at least one shall be a
member of the Board;

[Section 17(1) (iii) of the Schedule]

Three persons to be nominated by the
Visitor; and
[Section 17(1) (iv) of the Schedule]

The Comptroller of the University
[Section 17(1) (v) of the Schedule]

Name & Designation

Dr. Arvind Kumar,
Vice Chancellor, RLBCAU, Jhansi

Financial Advisor, = Department of
Agricultural Research & Education,
Government of India, Krishi Bhawan, New
Delhi

Dr. PL. Gautam, Ex-Chairman, PPV & FR
Authority, & Ex- Vice-Chancellor, GBPUA &
T, Pantnagar, H. No. 118, HP Housing Board
Colony, Bindraban, Palampur Distt. Kangra

Dr. M. Premjit Singh, Vice-Chancellor,
Central Agricultural University, Imphal,
(Manipur)

Mr. R.C. Agrawal, Former Comptroller
GBPant Agri.&Tech. University,

Sector-] 211 Ashiyana Colony, Lucknow

Prof. N.C. Gautam, Vice-Chancellor, MGCGYV,
Chitrakoot, Satna

Prof. D.P. Ray, Ex- Vice-Chancellor, OUA &
T, Bhubaneswar HIG-105, Kalinga Vihar,
K-5, PO: Patrapada, Khurda, Bhubaneswar,
Orissa

Shri Chaman Kumar, Former Additional
Secretary & Financial Advisor DARE

Vacant
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Status

Chairman

Member

Member

Member

Member

Member

Member

Member

Member
Secretary
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Annexure- 111

Composition of Academic Council of the University

(In accordance with the Section 43 (d) of the RaniLakhsmi Bai Central
Agricultural University Act 2014)

Composition

Vice-Chancellor,
[Section 14 (1) (i) of the Schedule]

All the Deans of the colleges of the
University
[Section 14 (1) (ii) of the Schedule]

The Director of Research of the University
[Section 14 (1) (iii) of the Schedule]

The Director of Extension Education of the
University
[Section 14 (1) (iv) of the Schedule]

The Director of Education of the University
[Section 14 (1) (v) of the Schedule]

a Librarian to be nominated by the Vice-
Chancellor on rotational basis;
[Section 14 (1) (vi) of the Schedule]

two eminent scientists to be co-opted from
outside the University to benominated by
the Vice-Chancellor;

[Section 14 (1) (vii) of the Schedule]

seven Heads of the Departments, at least
one from each Faculty to benominated by
the Vice-Chancellor;

[Section 14 (1) (viii) of the Schedule]

The Registrar of the University-Secretary.
[Section 14(1) (ix) of the Schedule]

Name & Designation

Dr. Arvind Kumar,
Vice Chancellor, RLBCAU, Jhansi

Dr. S.K. Chaturvedi, Dean, College of
Agriculture, RLBCAU, Jhansi

Dr. AK. Pandey, Dean, College of
Horticulture and Forestry, RLBCAU, Jhansi

Dr. A.R. Sharma, Director of Research,
RLBCAU, Jhansi

Dr S.S. Singh, Director, Extension
Education, RLBCAU, Jhansi

Dr. Anil Kumar, Director of Education,
RLBCAU, Jhansi

Dr S.S. Kushwah, University
LibrarianRLBCAU, Jhansi

Former Vice
Nehru Krishi

Dr. Vijay Singh Tomar,
Chancellor, Jawaharlal
Vishwa Vidyalaya, Jabalpur
Prof. Dr. Kusumakar Sharma, Former,
Asstt. Director General (HRD), ICAR, New
Delhi

Dr. Meenakshi Arya, Scientist Plant
Pathology, RLBCAU, Jhansi

Dr. Anshuman Singh, Scientist, Genetics &
Plant Breeding, RLBCAU, Jhansi

Dr. Yogeshwar Singh, Professor, CoA,
RLBCAU, Jhansi

Dr. Manmohan Dobriyal, Professor, COH&F,
RLBCAU, Jhansi

Dr. Mukesh Srivastava
Registrar, RLBCAU, Jhansi
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Status

Ex Officio
Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member

Ex- officio
Secretary
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Annexure-I1V

Composition of Research Councilof the University

(In accordance with the Section 43 (1) of the Statute of
Rani Lakhsmi Bai Central Agricultural University Act 2014)

Composition

The Vice-Chancellor,
[Section 43 (1) (i) of the Schedule]

Director, Extension Education
[Section 43 (1) (ii) of the Schedule]

The Director of Education of the University
[Section 43 (1) (iii) of the Schedule]

All deans of the Colleges of the University
[Section 43 (1) (iv) of the Schedule]

Nominees of the state government not
below the rank of Director
[Section 43 (1) (v) of the Schedule]

All coordinators of research teams of the
university
[Section 43 (1) (vi) of the Schedule]

two eminent scientists to be nominated by
the Vice-Chancellor
[Section 43 (1) (vii) of the Schedule]

Director Research of the University
[Section 43 (1) (viii) of the Schedule]

Name & Designation

Dr. Arvind Kumar,
Vice Chancellor, RLBCAU, Jhansi

Dr S.S. Singh, Director, Extension
Education, RLBCAU, Jhansi

Dr. Anil Kumar, Director Education,
RLBCAU, Jhansi

Dr. S.K. Chaturvedi, Dean College of
Agriculture, RLBCAU, Jhansi

Dr. A.K. Pandey, Dean College of
Horticulture & Forestry, RLBCAU, Jhansi

Dr. Soraj Singh, Director, Agriculture,
Uttar Pradesh

Dr. R.K. Rokde, Director,
Husbandry, Madhya Pradesh

Animal

Dr. Meenakshi Arya, Scientist, AICRP-Chic
pea, RLBCAU, Jhansi

Dr. S.K. Rao, Vice-chancellor, RVSKVV,
Gwalior

Dr. R. K. Singh, Former Director, IVRI,
Izatnagar

Dr. U. S. Gautam, Vice Chancellor, BUAT,
Chilla Road, Banda

Dr. A.R. Sharma, Director Research
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Status

Chairman

Member

Member

Member

Member

Member

Member

Special invitee

Member
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Annexure-V

Composition of Extension Education Council of the University

(In accordance with the Section 44 (1) of the Statute of
Rani Lakhsmi Bai Central Agricultural University Act 2014)

1. Vice Chancellor Dr. Arvind Kumar, Vice-Chancellor, Rani Lakshmi Bai Central Chairman
Section 44 (1) (i) Agricultural University, Jhansi

2. DirectorResearch Dr. A. R. Sharma, Director Research, RLBCAU, Jhansi Member
Section 44 (1)(ii)

3. DirectorEducation Dr. Anil Kumar, Director Education, RLBCAU, Jhansi Member
Section 44 (1)(iii)

4. All Deans of the a. Dr. S. K. Chaturvedi, Dean, College of Agriculture, RLBCAU, Jhansi Member
Colleges of the
University b. Dr. A. K. Pandey, Dean, College of Horticulture & Forestry, RLBCAU, Member
Section 44 (1)(iv) Jhansi

5. Nominees of the a. Dr. Soraj Singh, Director Agriculture, Uttar Pradesh, Krishi Bhavan, Member
State Governments Madan Mohan Malviya Marg, GokhleVihar, Lucknow
not below the rank of
Director b. Dr. S. B. Sharma, Director Horticulture, Uttar Pradesh, Udyan Bhavan, Member
Section 44 (1) (v) 2 Sapru Marg, Prem Nagar, Hazratganj, Lucknow

c. Dr. R. K. Rokde, Director, Animal Husbandry, Madhya Pradesh, Member

Main Road-3, Vaishali Nagar, Kotra, Bhopal

d. Director, Fisherman Welfare & Fisheries Development Department,  Member
Government of Madhya Pradesh, Directorate of Fisheries, Fish Farm,
Bhadbhada Road, Bhopal

6. Farmers a. Dr. Suman Kumar Das, Lalita Krishi Vikash Anusandhan Kendra, Lalita Member
representatives from Divyashram, Ranehfall Road, Khajuraho, Chhatarpur
Bundelkhand and
one-woman social b. Sri Kunj Bihari Sharma, H.No. 570/1, Gali No. 2, Outside Datia Gate, Member
worker Patgoriya, Jhansi
Section a4 (1) (vl c. Smt. Sunita Pujari, Pujari Niwas, Sharda Vihar Colony, Station Road, Member
Datia
7. Two eminent a. Dr. V. P. Chahal, ADG, Agricultural Extension, ICAR, 404, Krishi Member
scientists outside the Anusandhan Bhavan - I, Pusa, New Delhi
University
Section 43 (1) (vii) b-Dr. S. R. K. Singh, Principal Scientist (Agricultural Extension), ICAR- Member
Agricultural Technology Application Research Institute, JNKVV
Campus, Adhartal, Jabalpur
8. Director Extension  Dr. Sati Shanker Singh, Director Extension Education, RLBCAU, Jhansi Member
Education Secretary

Section 44 (1) (viii)
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Annexure- VI

Composition of University Building & Works Committee

(Constituted by BOM under provisions of section 37 and para 12(4)(xv) of the Statutes of the
Rani Lakshmi Bai Central University Act-2014)

Members

The Vice Chancellor (Chairperson)

A Representative of the Construction Agency not
below the rank of Executive Engineer.

A member of Finance Committee nominated by
Vice Chancellor

The Comptroller
A Representative of User Department

Two teachers of the University nominated by the
Vice Chancellor

Dean or his nominee not below the rank of
Professor from Government Engineering College

An expert in Civil Engineering/ Construction
Management nominated by the Vice Chancellor

The University Engineer/Consultant engaged by
the University

The Registrar- Member Secretary

(79)

Name

Dr. Arvind Kumar

C.G.M.,, NBCC, New Delhi

Dr. P. L. Gautam, Ex-Chairman, PPV & FR Authority, &
Ex- Vice-Chancellor, GBPUA & T, Pantnagar, H. No. 118,
HP Housing Board Colony, Bindraban, Palampur Distt.
Kangra

The Finance Consultant/Comptroller
Deans/HoD

Dr. Manmohan Dobriyal, Professor, CoH&F, RLBCAU,
Jhansi
Dr. Yogeswar Singh, Professor, CoA, RLBCAU, Jhansi

Dr. A.K. Nigam, Professor, BIET, Jhansi
Prof. Anil Saxena, Dept. of Civil Engineering, MITS,
Gwalior

University Engineer/Consultant

Dr. Mukesh Srivastava
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Annexure-VII

Faculty Profile

1. College of Agriculture

Dean: Dr. S.K. Chaturvedi

Faculty Profile (Department wise)

S.No. Name of Teacher

Department of Agronomy & Agro-meteorology

1. Dr. YogeshwarSingh
2. Dr. Artika Singh Kushwah
3. Dr. Gunjan Guleria
4. Dr. Anil Kumar Rai
5. Dr. Neelam Bisen
6. Dr. Rajiv Nandan
Associated faculty from ICAR-IGFRI, Jhansi
7. Dr. Suchit Kumar Rai
Dr. Srinivasan
Dr. Anoop Kumar Dixit
10. Dr. D.R. Palsaniya
11. Dr. R. K. Agrawal
12. Dr. R.K. Patel
13. Dr. Prabhu Govindasamy
14. Dr. Mukesh Chaudhary
15. Dr. Hanamant M. Halli
16. Dr. Vinod Kumar Wasnik
17. Dr. Gaurendra Gupta
18. Dr. Manjanagouda

Department of Genetics and Plant Breeding
Dr. Vishnu Kumar

Dr. Anshuman Singh

Dr. Rakesh Choudhary

Dr. Rumana Khan

Dr. D.K. Upadhyay

Dr. Amit Tomar

Dr. M.K. Singh

Dr. Akhaouri Nishant Bhanu
Associated faculty from ICAR-IGFRI, Jhansi
9. Dr. Gitanjali Sahay

€Ny T > |0 N P

Dr. Vijay Yadav
Ms. Indu

Designation

Professor

Scientist

Assistant Professor

Teaching cum Research Associate
Teaching cum Research Associate

Teaching cum Research Associate

Principal Scientist, Agril. Meteorology
Senior Scientist, Agril. Microbiology
Principal Scientist, Agricultural Meteorology
Principal Scientist, Agronomy
Principal Scientist, Agronomy
Principal Scientist, GSM

Scientist, Agronomy

Scientist, Agronomy

Scientist, Agronomy

Scientist, Agronomy

Scientist, Agronomy

Scientist, Agronomy

Associate Professor

Scientist

Scientist

AssistantProfessor

Teaching cum Research Associate
Teaching cum Research Associate
Teaching cum Research Associate

Teaching cum Research Associate
Principal Scientist, Crop Improvement

Principal Scientist, Seed Technology

Scientist, Genetics & Plant Breeding
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12. Mr. Brijesh Kumar Mehta

13. Ms. H.A. Bhargavi

14. Mr. Shashikumara P.
Department of Plant Pathology

Scientist, Genetics & Plant Breeding
Scientist, Genetics & Plant Breeding

Scientist, Genetics & Plant Breeding

1. Dr. PP. Jambhulkar Associate Professor

2. Dr. Meenakshi Arya Scientist

3. Dr. Subha Trivedi Scientist

4. Dr. Anita Puyam Assistant Professor

5. Dr. Vaibhav Singh Teaching cum Research Associate
Associated faculty from ICAR-IGFRI, Jhansi

6. Dr. Anil Garg, Ex-Director Plant Pathology

7. Dr. Mahesha H. S. Scientist, Plant Pathology

8. Dr. Nitesh Rattan Bhardwaj Scientist, Plant Pathology

Department of Soil Science and Agricultural Chemistry

1. Dr. Susheel Kumar Singh AssistantProfessor

2. Dr. Bharat Lal Teaching cum Research Associate

3. Dr. Arpit Suryawanshi Teaching cum Research Associate

4, Dr. Sandeep Upadhyay Teaching cum Research Associate
Associated faculty from ICAR-IGFRI, Jhansi

5. Mr Sonu Kumar Mahawer Scientist, Agricultural Chemicals

6. Dr. Mahendra Prasad Scientist, Soil Science & Agricultural Chemistry

7. Dr. Avijit Ghosh Scientist, Soil Science

8. Dr. Anup Kumar Scientist, Agricultural Chemicals

Department of Entomology & Nematology
1. Dr. Usha Maurya
Dr. Sundar Pal

Assistant Professor
2 Teaching cum Research Associate
3. Dr. Maimom Soniya Devi Teaching cum Research Associate
4 Dr. Vijay Kumar Mishra Teaching cum Research Associate

Associated faculty from ICAR-IGFRI, Jhansi
5. Mr. Keerthi

Department of Basic Sciences

Scientist, Agricultural Entomology

1. Dr. S.K. Shukla Assistant Professor, Plant Biochemistry

2. Dr. Ashutosh Kumar Assistant Professor, Plant Physiology

3. Dr. Umesh Pankaj Teaching cum Research Associate, Microbiology

4. Dr. Abhisek Kumar Teaching cum Research Associate, Biotechnology

5. Dr. Ram Sewak Singh Tomar Teaching cum Research Associate, Biotechnology

6. Dr. Amit Kumar Jain Teaching cum Research Associate, Computer Science

7. Dr. Tanuj Misra Teaching cum Research Associate, Computer Science

8. Dr. Shailendra Kumar Teaching cum Research Associate, Statistics
Associated faculty from ICAR-IGFRI, Jhansi

1. Dr. K. K. Dwivedi Principal Scientist, Agricultural Biotechnology

2. Dr. Maneet Rana Scientist, Agricultural Biotechnology
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3 Ms. Parichita Priyadarshini Scientist, Agricultural Biotechnology
4 Dr. Ravi Prakash Saini Scientist, Agricultural Biotechnology
5 Dr. Reetu Scientist, Biochemistry

6 Dr. Rajesh Singhal Scientist, Plant Physiology

Department of Agri. Engineering

1. Er. Saurabh Singh Assistant Professor

2. Dr. Amit Kumar Patil Scientist, Agricultural Engineering

3. Dr. S.K. Singh Principal Scientist, Farm Machinery and PHI

Department of Agril. Extension Education, Communication & Agricultural Economics

1. Dr. Ashutosh Kumar Sharma Assistant Professor, Agricultural Extension

2 Dr. V. David Chella Baskar Assistant Professor, Agricultural Economics

3. Dr. Sanjeev Kumar Teaching cum Research Associate, Agricultural Extension
4 Dr. Prince Kumar Teaching cum Research Associate, Agricultural Economics

Associated faculty from ICAR-IGFRI, Jhansi
5. Mrs. Sushma Mathematics

Department of Animal Science

1. Dr. Garima Gupta Teaching-cum-Research Associate
Associated faculty from ICAR-IGFRI, Jhansi

2. Dr. Deepak Upadhyay Scientist, Livestock Production Management

3. Dr. R.K. Kushwah Livestock Management

2. College of Horticulture and Forestry
Dean: Dr. A.K. Pandey

Faculty Profile (Department wise)

S. No. Name of Teacher Designation

Department of Vegetable Science

1. Dr. Arjun Ola Assistant Professor, Vegetable Science

2. Dr. Maneesh Pandey Teaching cum Research Associate, Vegetable Science

3. Dr. Lavlesh Teaching cum Research Associate, Vegetable Science
Associated faculty from ICAR-IGFRI and ICAR-CAFRI, Jhansi

4, Dr. R.K. Tiwari Principal Scientist, Horticulture

5% Dr. Sunil Seth Principal Scientist, Horticulture

6. Dr. R.K. Patel Principal Scientist, Horticulture

Department of Fruit Science

1. Dr. Gaurav Sharma Associate Professor, Horticulture & HoD

2. Dr. Ranjit Pal Assistant Professor, Fruit Science

3. Dr. Anjana Kholiya Teaching cum Research Associate, Fruit science

4, Dr. Govind Vishwakarma Teaching cum Research Associate, Fruit Science
Associated faculty from ICAR-IGFRI and ICAR-CAFRI, Jhansi

5 Dr. Sunil Seth Principal Scientist, Horticulture
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Principal Scientist, Horticulture

Scientist, Fruit Science

Associate Professor, Horticulture & HoD

Assistant Professor, F & LS
Associate Professor, Horticulture & HoD
Assistant Professor, PHT

Teaching cum Research Associate, PHT

Principal Scientist, Post-harvest Engineering

6. Dr. R.K. Patel

7. Dr. Ashok Yadav

Department of Floriculture and Landscaping

1. Dr. Gaurav Sharma

2. Dr. Priyanka Sharma

Department of Post-Harvest Technology

1. Dr. Gaurav Sharma

2. Dr. Ghanshyam Abrol

3. Dr. Amit Kumar Singh
Associated faculty from ICAR-IGFRI and ICAR-CAFRI, Jhansi

4. Dr. PK. Pathak

5. Dr. Sunil Seth

Department of Silviculture and Agroforestry

Principal Scientist, Horticulture

Assistant Professor, Environmental Science
Assistant Professor, Forest Protection
Teaching cum Research Associate, Silviculture

Teaching cum Research Associate, Agroforestry

Principal Scientist, Agronomy

Principal Scientist, Agroforestry

Assistant Professor, Wildlife Sciences

Teaching cum Research Associate, Tree improvement

Principal Scientist, Seed Technology

1. Dr. Manmohan ]. Dobriyal Professor, Forestry & HoD
2. Dr. Ram Prasad Yadav Associate Professor, Forestry
3. Dr. Prabhat Tiwari Assistant Professor, SAF
4. Dr. Rakesh Kumar
5. Dr. Pavithra, B.S.
6. Dr. Pankaj Lavania
7. Dr. Garima Gupta

Associated faculty from ICAR-IGFRI and ICAR-CAFRI, Jhansi
8. Dr. A. Arunachalam Director, ICAR-CAFRI

Dr. Inder Dev
10. Dr. Naresh Kumar
11. Dr. Kamini Gautam Scientist, Forestry
12. Dr. Suresh Ramanan Scientist, Forestry
13. Dr. Asha Ram Scientist, Agronomy
14. Dr. Pooja Tamboli Scientist, LPM
Department of Forest Biology and Tree Improvement
1. Dr. Manmohan J]. Dobriyal Professor, Forestry & HoD
2. Dr. Swati Shedge Assistant Professor, FBTI
3. Dr. Pavan Kumar
4. Dr. Dipika Aayate

Associated faculty from ICAR-IGFRI and ICAR-CAFRI, Jhansi
5 Dr. AK. Handa Principal Scientist, Forestry
6. Dr. Vijay Yadav
7. Dr. Raj Rajan Scientist, Plant Breeding
8. Dr. Hirdyesh Anuragi Scientist, Plant Breeding
Department of Forest Products & Utilisation
1. Dr. Manmohan J. Dobriyal Professor, Forestry & HoD
2. Dr. Amey Kale Assistant Professor, FPU
3. Dr. Vinod Kumar

Assistant Professor, Medicinal Plants
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4, Dr.]. A. Bhat Teaching cum Research Associate, FPU
Associated faculty from ICAR-IGFRI and ICAR-CAFRI, Jhansi
5) Dr. Kamini Gautam Scientist, Forestry
6. Dr. Vishnu R. Scientist, Forestry (Wood Science)
7. Dr. Ashok Yadav Scientist, Fruit Science
8 Ms. Priyanka Singh Scientist, Agricultural Economics
Department of Natural Resource Management
1. Dr. Y. Bijilaxmi Devi Assistant Professor, NRM
2. Dr. V. David Chella Bhaksar Assistant Professor, Agri Economics
3. Dr. Sandeep Upadhyay Teaching cum Research Associate, Soil Science
4, Dr. Arpit Surtavanshi Teaching cum Research Associate, Soil Science
5. Dr. Umesh Pankaj Teaching cum Research Associate, Microbiology
Associated faculty from ICAR-IGFRI and ICAR-CAFRI, Jhansi
1 Dr. Rajendra Prasad Principal Scientist, Soil Science
2. Dr. D.R. Palsaniya Principal Scientist, Agronomy/ Crop production
3. Dr. Amit Kumar Senior Scientist, Soil Physics & RS
4 Sh. Venkatesh Y. N. Scientist, Agricultural Entomology
5 Mrs. Asha Jyothi Scientist, Plant Pathology
Department of Biotechnology & Crop Improvement
1. Dr. Ashutosh Singh Assistant Professor, Biotechnology
2. Dr. Ashutosh Kumar Assistant Professor, Plant Physiology
3. Dr. Ramsewak Singh Tomar Teaching-cum-Research Associate
4. Dr. Abhisek Kumar Teaching cum Research Associate, Biotechnology
Associated faculty from ICAR-IGFRI and ICAR-CAFRI, Jhansi
5. Dr. Badre Alam Principal Scientist, Plant Physiology
6. Dr. Maneet Rana Scientist, Agricultural Biotechnology
7. Dr. Ravi Prakash Saini Agricultural Biotechnology
Department of Basic Science and Humanities
1. Dr. Alka Jain Assistant Professor, English
2. Dr. Sharwan Shukla Assistant Professor, Biochemistry
3. Dr. Prince Som Teaching cum Research Associate, Agri Economics
4. Dr. Tanuj Misra Teaching cum Research Associate, Computer Science
5. Dr. Shailendra Kumar Teaching cum Research Associate, Statistics
6. Dr. Amit Kumar Jain Teaching cum Research Associate, Computer Science
Associated faculty from ICAR-IGFRI and ICAR-CAFRI, Jhansi
7. Dr. R.P. Dwivedi Principal Scientist, Agri Extension
Dr. Anoop Kumar Dixit Principal Scientist, Agricultural Meteorology
Mrs. Sushma Mathematics
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Annexure- VIII

Rani Lakshmi Bai Central Agricultural University, Jhansi
Academic Calendar of Year 2020-21 (old Student)

Date of Registration

Commencement of online Classes

Last Date of Registration with Late Registration Fee
Mid-Term Semester Examination

Mid-Semester Report to Dean from Teacher
Instructions End

Preparation Break

End-Term Examination (Theory & Practical)

SRR SN RO N BN - N DR

Semester Break

Semester starts from 18.01.2021 (Monday)

NEXT SEMESTER

Date of Registration

Commencement of Classes

Last Date of Registration with Late Registration Fee
Mid-Term Semester Examination

Mid-Semester Report to Dean from Teacher
Instructions End

Preparation Break

End-Term Examination (Theory & Practical)

OO S TN O U RO R

Semester Break

01.09.2020 (Tuesday)

02.09.2020 (Wednesday)

12.09.2020 (Saturday)

28.10.2020 (Wednesday) to 09.11.2020 (Monday)
12.11.2020 (Thursday)

31.12.2020 (Thursday)

01.01.2021 to 03.01.2021(Friday-Sunday)
04.01.2021 (Monday) to 14.01.2021 (Thursday)
15.01.2021 (Friday) to 17.01.2021 (Sunday)

18.01.2021 (Monday)

19.01.2021 (Tuesday)

29.01.2021 (Friday)

16.03.2021 (Tuesday) to 26.03.2021 (Friday)
30.03.2021 (Tuesday)

22.05.2021 (Saturday)

23.05.2021 (Sunday) to 26.05.2020 (Wednesday)
27.05.2021 (Thursday) to 09.06.2021 (Wednesday)
10.06.2021 (Thursday) to 11.07.2021 (Sunday)

New Academic Session 2021-22 to begins on 12.07.2021 (Monday)

Academic Calendar of Year 2020-21
(Newly Admitted Students)

Academic calendar for I Year undergraduate and postgraduate students-

Online Registration#

Start of online Classes **

Mid term Examination

Mid-Semester Report to Dean from Teacher
Instructions End

End term Examination

Semester Break

New Semester will start on 03.07.2021
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27 December -05 January, 2021
06, January, 2021

15 March to 30 March 2021

02 April, 2021

19 June 2021

21 June 2021 to 1 July 2021

2 July 2021
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Annexure- IX

RANI LAKSHMI BAI CENTRAL AGRICULTURAL UNIVERSITY, JHANSI
ANNUAL ACCOUNTS 2020-21

BALANCE SHEET AS ON 31** MARCH 2021

Corpus/Capital Fund & Liabilities

Corpus/Capital Fund

Reserves
Earmarked/Endowment Funds
Current Liabilities & Provisions

Total

Assets

Fixed Assets

Investment from Earmarked/Endowment Funds
Current Assets, Loans & Advances

Total

Significant Accounting Policies

Contingent Liabilities & Notes to Accounts

Schedule Current Year

1 2226819376.00

2 0.00

3 0.00

4 539587222.00
2766406598.00

5 2201446764.00

6 0.00

7 564959834.00
2766406598.00

22

23 0.00

(86)

(Amount in Rupees)

Previous Year

1849507426.00
0.00

0.00
40201897.00

1889709323.00

1830980069.00
0.00
58729254.00

1889709323.00

Finance & Accounts Officer
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Annexure- X

RANI LAKSHMI BAI CENTRAL AGRICULTURAL UNIVERSITY, JHANSI
ANNUAL ACCOUNTS 2020-21

INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED

31s*MARCH 2021
(Amount in Rupees)

A.Income Schedule Current Year Previous Year
Grants from DARE 8 139324975 80057033
Income from Sales & Services 9 3349716 540681
Academic Receipts 10 3301346 4335343
Income from Royalty, Publications etc. 11 0 0
Interest Earned 12 2388165 2813408
Other Income 13 1103530 5156480
Prior Period Income 14 0 0
Total (A) 149467732 92902945
B. Expenditure

Establishment expenses 15 83647076 44609607
Administrative expenses 16 26842564 21100066
Academic Expenses 17 25748975 20909038
Research Expenses 18 5782183 6729506
Extemsion Activities Expenses 19 14843 7891
Other Expenses 20 251338 233110
Prior Period Expenditure 21 0 0
Depreciation 5 22989813 5427449
Total (B) 165276792 99016667
Balance being surplus/(Deficit) carried to 15809060 6113722

corpus/Capital Fund
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Finance & Accounts Officer



Rani Lakshmi Bai Central Agricultural University

Annexure- XI

Statutory Officers
The list of the Statutory Officers of the university during the year 2020-21

Visitor
Shri Ram Nath Kovind
Hon’ble President of Republic of India

Chancellor
Prof. Dr. Panjab Singh
Former Secretary, DARE & DG, ICAR and
Ex- Vice Chancellor, Banaras Hindu University

Vice-Chancellor
Dr. Arvind Kumar

Dean of Agriculure
Dr. S.K. Chaturvedi

Director of Research
Dr. A. R. Sharma

Dean of Horticulture & Forestry
Dr. A. K. Pandey

Director of Education
Dr. Anil Kumar

Director, Extension Education
Dr. S.S. Singh

Librarian
Dr. S.S. Kushwah

Registrar
Dr. Mukesh Srivastava
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