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PESIERI

fIeq &1 Fe¥ 9T A9 HT &F MR H © 3R T8 A BT I TG GT IAEH 2 | 349
wae B A Jeary ok g @ Refeal # fafay wiRRerfat @ siaefa 43 fafos
TICIR &3 H ST ST & | 39 Bel Bl Wl G & Yo IT G %41 H Hiel ¥R &l 91l 2 |
Y8 WRA DI Rl AEIG] & <l 8T BT BT T Wel 8 31R IS & ol ScaTa Bl 40%
ANTETT <A1 &, 9 UHR AT 6 T U4 7ol dhT GRET H Gob Hecdqu! Y[HabT T & |

fUeel TUDI & IR, AT TIRRAIS! & foly Soa UgTar 37k I YRRl =mad &

el iR Seares drefifedl & faerT W @yl W g8 8 | <% ¥ 3/ d% d1ad B

T 1200 fhet AERId g8 2 | el & @dl & foly o8 egagrd arad Scared drenfifear

Al IR @1 712 2 | A€l & g3 2R e &1 43 @re add @ & @rel Ud oy &)

GRET Bl YA B & oy SUTeHar H gl & AI—H1 J8aR d1d ABTIAd 3R

difteds JoraT arell fohwdl & T IR SETET SR & 197 & | 991 4, T 85% d1dd
TG B dTel &1 H Sod USTIR arel) fhed TnT 81 8! € | aerddial, i, fawar voifat ik ifa fomtamst &
FHfd Tl & Horwawey <91 H s §B auf # 110 fAferas T SareH 81781 € | <% & i | IS ofd arad §
JATHMR € | T2 A AT I 10 FAfera e arae &1 Faid 8Idm 8, e helay darad [dael a1 37614 &1 Uh
I B AT E |

BT, 39 |1 Ul &1 uRNed ¥, =rael & Bl 3R Medhdisll B STy uRdd, &9 Tl & ST, TRTE
gl & TR, HH UIYD IUANT B &I AR D Blel 3R IHIRAT & IURT A GO I ATl BT AT HRAT IS
IET B | IR—od HRBI S & Aisar e et # w0 o, famed) M), Jorat &1 myfcl # &1 iR ergaea #
AT a9 # B & HROT BT & 91 H IATGHAT HH g2 2, 9 b AT o7 v B | $9S AR TS @)
A I8 © b SUTEhdT Td ATyl & GER DI UHIdd [haT ST AR STerdrg & eAaileld 3R qIERoT &I oracl bl
geraT Y oY f Ieuree R raT 2 |

T 2017—18 MK TGS FFAUTT FIF (ICAR-NRRI) & oI 980 8 SRS 3R IHESd 8T © | 1946 H 701
RITIAT & d1& A A o fAf=T Araer uikRerfae 73l & fou get 133 S=d UTaR arell fbw fdafia @1 € | Siaf,
2017—18 H, I gRT 13 fhei SR g8 & 579 9 S fed SINT |fAfT (CVRC) BRT 4 fosd, s forst SRy safafa
(SVRC), Mfeerm gRT 7 fore, Tadiem=ell, deifed gRT 1 e (fso Tivmach arTelt) 3R TAdIe=RN, TorTd gRT 1 fohe
(. qorf) STRT 8% & | AR gRT SN 1 78 =i H HITR &1 506 3R HISTR €79 508 3TE—TEX AR TER U Bl
TRReI®! & oY €, 3R WBIR JIier €19 908 AR ISR JeT &1 909 oY FATST JART fhw € Sl fob 1fdiap (aR)
3rafey Rifaa et @ forg € | vadiem==d, snfeem gRT SNy @t T fore AIRIR are 207 (3Aeh) 3R 3R e 209 (f3rm)
wifgd RIfer & foy 27 HieTR a1 409 (FeT &1), HIeTR &7 507 (I=11) iR ISR &1 800 el f# & forga oy
STAITST I faret AT GrTer & 910 3R Soat W fare WHRMR o1 311 (o) £ |

S 9T, B9 A1 H TS G SS9 & FRIiReT & foly o d8aR 3R gedrted s fagr fafy faefia @ 2 | wmer 3
=gl & e (AR SHICTSy (AC41620) 1 Wl Us<T 8% ©, ST S AT SHRUT &THdl & | 81 a1del & Si<id
AT dd C4 USTTgHAI I SiPPDK, SiME, SbCA 3iR SIPEPC &1 FallH 3iR Tealdl [T & | 3TSeI & ardre Fraret 9H
TRReIfYS 7 @ forg wverms 7 e fAftre teigd die gdum (PM) Yoot &1 e, 7 iR gge fFar 2 | amaa §
HUET TSI DIt BT FAE] TdeT B & foY Arseegwll (CWC) TIa™ H g YA R Jedidh & Aed A GegHiad
BIBISS (Quickphlow 77-5%) @ Y TFGR HIHEIR & AT WIAIIC B DI JHTd! URIT T | 91 d1ddl &1 Bl &
foU t TS-Ifed SR U@ TSOIRGRS Aggo o a—sHlqeicd &1 aval Bifee fasiiad f&ar sk <
BT geeie daeiRar (dged)) iR qT UaE—Ulel—areRIg S IGdh aeiRAT B dvdl hiHere fasiad f&ar |
T & oIy dTeR Farferd drex oI fIeRad foar 737 3R sH@T IR &= udleror W1 QX7 f&Har 141 | S—arferd arae
TR 7Ll & ol JRAT fidve Ufteaex &7 Heltd [adbaa dhar 13 |
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A H, I R MR WHR & W@ HRisHH gdf wRd  gRT Hifd (BGREI) &1 I g © | 3T 7ifd #R’T 1R
(MGMG) BRIshH & Il 4 ITDT B AHE H 20 Tg—AIJATIAHD Tl (AT WU A ST B 8 7l 7 100 i@l B
SRT PR 2 8 | GRATH H 17 TS HRIHH 3R URASTG & ST A1 I 89 8% ATl T 32,600 fHAMI & TS
BT IR IR & | Il WenfIfhal iR TEaRT U S @ oy 39 99 7958 ARTIDT 1 AR &7 ST fha | | 3 <9
& A= Tl 3 14 w1 A 9T o | BN A9 e Srevdr o1 U el & 3favid Wb d 18 Ud &l # 12 4o
AT @ FRATIAT B | HRATH BT STASNI SU—ITTT (TSP) BRIHH 6 Midl 3§ e W8T & o4 SIS & SeTJR, SIRES B
BOIRIATT 3R 3T AH & a1 foTal § Id & 2 Tid AAfed & | 89 I19d &1 Bd & folg 8% qgars $i Aare
FAE |

AT H AT H qT8%) A3 I ST UTe 80 URATSTAIY A R8I & [STTeh] el qoIc AT 12 PRIS o & | AL
# 50 THTHAT 3R YIvas] B BRI o) W8 € RTH 9 8 & I IR WRGR & a9 iR Hrenfirey v grr & s
arell INSPIRE Helf¥1d € | 89 aTdel Scaras Wil UR 25 UfR1eTor BRI iR gdi 9IRd H ATSHITSR FAMT &
TRAS HHATRAT & oy S3RUl (ERP) 3IR UIgwyATH (PFMS) & fory 3 dRigw rmaiford oy, 5 ey f&F #=mm,
A JTHIH B §RT IATGDHAT, ATHIEAT 3R ST T FeT & oI 12 FIRIMATY 31R Yo RIS Fars
AT BRIS | AR IS=hT 7 6.3 B AT NAAS IBIR & 1T oI 135 I ol JhIId fhy € | T & 9
IEfPT =1 LT TR W IfIRed [REPR T Y RT3 NAAS Td 31 ISR iR | aferd & | SeI—-g& Hhalfry,
HASSC—Ew RS SIFEXT HAlRd TS USaR Bl o RIS Bl & forg ke & B8 aeiHa! & a3
B3N & | 599 99, AR I 3T ufFe! ‘o & foy g GRerl & i # sredivemR 9asrs aifie Rurd g 7orer e
femeft R ufiieT qRFpR UT gar B | WA BT 319 ded AT HRIGTRN AT &7 sreaer a9 T 7 &R
RISTHTYT & JR & ol AU A Bl YREBR UaTH [T T & | AT DI (bl & H1T Ydi S Bl ATSAILIMR

Wedha A H AN 97 |

Heer fAf=T g SR PRI SRiHH & forg T ARTee SR HicdTe+l & oy Helas®, W.$.3/ U, Ud |fa
SR (DARE) €. €1, HETUTHT BT TR eh Bl & | 89 471 A1, 39, faviy |fya, SR (DARE) &R Hfed, W1.3.3179. 57,
1. v, Bardt sik &7 41, e, 1R @, SIR (DARE) iR <l SeedR, W68/ U. &1 I Rk §AiA 3iR
ArfesE & forg gfde gware <d € | Ferd & RYd USargon BHe! (RAC) & dIRHA Sf. T, . ST, SF.of. U9, He 3iR
Sfo T & 48, IU—HeINQwd (BHd [ImH), W13 u. REd Tsdrsor] $He! (RAC) & AHIG Aal Ud HR
T URYE () | UK JoIaT ARTGRH, HIiTe 1R FHi Pl R He¥ WIHR ST ¢ | Wi Sf. TH.Add,
AETIE HETaed (THUHHT), 916,37 1. 3R URYE & = MHIRAT A el FRAR w9l iR "™ & forg g=rare
3IR 3R Yehe &Rl & | H YoT {81 | JTIl & g, &30 IRl & JoRT ARl SR AR & o1 iR o
AT & YRTRIGIRAT BT I7a TATAT 1R eI &l Tfafafdai of {1 &+ 7 wrfier) & foy a=rare <1 g | 4 arffe
RuIe Haer iR Hured o forg g Afff 3R Udre Sors &1 9=a1 &l & | § <21 & @rael fhami &1 qa1 &
IR HRIH BT T3 HA8AT IR o & forg Tt HHaTiRal & Jamai IR ufiagdr &1 \R1ET HRdl & |

qrffer RUTS 2017—18 AU 12591 ST UR AT & AU [P UGH JU0T SI.&. IHAT BT FHAMUT o | SI. IHAT <A1l
AT & ATEH I W1 GReT 3R fami o T &1 o o & forg ufiag o | 398 quHl & T B &
fog, &9 59 WRem &Y 2021 S 5 39 AR & wifes Saelt 9 B8R, g @ wders MR SrgHT ke H
e & folq rumiet FAfT o ¢ |

# amrer o & & T8 ufided wraaisti, i et fder eriealst, faam wga, wfger fami ok sE1 @ forg
IUATH BRI AR <ATaet STRAET Ud fAehT $I 9gTar o H 7ag Bl |




Hkdvui &, uvkjvkjvikb: okf'kd

ifronu 2017-18

UgH {YUT Sf. FOMER THAT
GO FAIEC
(1892-1988)
HIRIATI—RTEI ATael AT A, B d HeATUDh Faerd

ST, PUMRART IHAT BT ST 15 MV, 1892 BT YR
"G Ud (AT 1) & TS 7l & Ud BIC
T TR fhelraRs ([hsmds) # garm 7| 1897 |
1914 & SR DRI TR 1T Mfee wpd, dquf
BTS Tt R AGRE Pielol 3R TGN B dierel H
UH BE & ©U H Sl IMER AFBRHS RDrs
U o | S=F HfY # FaerR (SHfea) ok
THTHAT Bifret JAaRIE, Jscs fhmed 9 &1 | Sf.
JHAT 71 3 1930 H AGTH ARPR, HIUGICY H &7
fRIvE & wU H BRIYEY & foly MR die MY | /71
1937 H, 7 $ER # HIF ST HAH # IRAT Do
FHUTH AT & Ted HUN SFTCRRE IR gafafdg
& ®Y H RIFART 81 Y 3R 1945 I 981 32 | Gfh
MG’ ITD &g D HG T, THCY T8 ST 1946
H IUHS! & ®U H, UIRTA BRIt 3ifh Tiidmeerd
Red  dgd Wew REd sIce o WU &4,
R 7 B & oIt Al IgHu § die | 3=
NS Bed H R 5T & HN Wd &1 a3+ b
3IR AT WRBR 1 I5 IR 1946 U HIATT BT YT
fewre & wu ¥ g b | 1 3R g WBR B

N 37 Y SeolkgHIT Wal BRA P 918, Sf HAT 7
feerd & wu H DUl dac ST W ¥
fadaR, 1951 H HaTf+1g< gV |

SHD 18 Sf IHAT 71 WYTh I H W 3R PV FTS
(ThTaT), A & SdTed AR fEv—gd URRT #
YERDRUT B A99s & 9 § Shd H g e & A1
AT B 7T | S=i7 faRT T Brd § ST B ATl
ATy 3fiR 1957 H WIRA dlc 3T | 1957 A 1965 ddH
3118 TS & AW & SR I8 BN 3R A/t I
Je faf= afafoal # fRiy su 9 I iR
AR WX 1965 H, SF IHAT BT v & anfsem #
HY IR e favafderney, qarear & FHeuld &
w9 ¥ efHe 89 & forg i fohar war | sifee
T ATl BRI B & 97, AT DI 1T AU & TS
% WU H 1T fhar T |

82 qul ¥ AP HRIBTA & Yo MR BRI B d1g,
JBIA SHTAR H AU YRAR & AT I Sila &
3MRET 14 ¥l f3ATY | YRT & 5 HeT™ GF B 30 2
3T 1988 I GAT | Sf. IHAT =Tael ATAL & Pg
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IS ST =Ied 3R FIeTdr = HgHTd BT ararar]

WRIRATT Y V&1 I99 UG AR IR HavoT |
TFA— @ IARIA URT oI Bl @Il & R 97T,
<. T 7 IARTAT IO W HH I fhar | S8
Tl ATRCdiNhd T AR STHH HIE
IR D STINT & A Bl YRGUAT Bl | I Taal
3R ST Uil & AFDHIDHROT B Gableld DR dTel
Ugel A o, 3R 37U+ 9 TR fdaR & forg
3ol g | SR HIBTR3MRATg ¥ feR—fARMe 3R
FAN—TT SISHT—TIDBT FHIOT B B eg=T
oI e IRUITRGSY IRA ¥ TRICT 27 H& ardad
DI e SR AR 7 7 IR ATfSaI fed &t
I galT | He¥X! A1dd &l B 3fTeT T 9Rd &

P, 3l H U AT fe 2 |

SIfdd iR erifde gara @ forg |fgwidr / ufoRiferar
fret oY faefia &1 71 ol &1 & =madt s &
SforeT § U o | SF. T 7 IR URh, eRliss SR
TCTATSS d1add & Ulel, 3R d8aR Uee vl &
HET BT IR BT Ahfold fhaT | $H AUROIT bl
AP BISfIS =ad R BAT TG BRIHA! D
fFmior & oy & e 7 | S e @rad
fPel & wR Aafd fdu| €8 Ipe =
STgdI24, TSIE3, Wisl4 3R wefizs & | arder fhe
SIS a124 BT TUD WY I T AR FARTE - ST
HTRIBHH H FHI0T H ST fHar Sar 8 3R AR,
fihelidie 8ik o= <ol # fawfRid 83 W &1fdd S=d
el & goedl & w9 § eI fhar Srar 2|
HISTRIMRIME H, Sf. THAT 7 Yh HIAH & QR T8
fHarg arel & H U@ BICT 7@y dTell araet &1 gas
Il DI ATGEIRGAT BT Y= fhar S 99 +
Fafid eram 99 T QIR S 9% &l H Srgded
o T | S’ SNfSen § Arge e ¥ gfg #
RIS SaRpl B garaeiielar &1 ueee fdar|
JHAT BT AN & TIR I P FAU DI gl
e Y e @ foIT Ugell IR FaRerd 1=y iR
STHTSH BT U8 & ®U | Ui fear T, 9rg 4
S TR &F P WA A B IART B fgedi
Bg B BY H TSI T |

S AT b AJd H, HRIRSARSMS o Ichel
faeafdene™, yaeay # wAgadl &k diuasl &
SR R TR BHEI Bl A7 G u& @i |

g1 371 gar A, Ieed 3R S U H T Bl
TeT YaT 1 |

ST IHAT BT 3 FHI I T o | A@aed H IADI
el faerawdy 3R S9! T8l fdgfe 5 I e
AT AT BT 7 YA WR AT BT W/ o
¥ e 99T | S8l sferT—yd URRITg <el & 4
MG IS & AT BRIHH! BT GeId (AT | I8
HEH ATaet ToTiohl 3R 3= fawlf & Jsnfai ol v
M He R FEae & IAGH Bl ATHITH B D
SRITRAT <1 3TRH bR & (oY Ueh W1 T |

U3 HATBDHR & T H BT (1946), firar
(1947) 3R a1t SRM (1948) & dodi # iR
ogele, RIMR, SSMRRT 3R Mg <wl # =@l
AfeY ve fafa= sfaxisi araet T @ 9o@! §
SIdh TIN ¥ A9d A SR STANT & I
AT IR URhd af¥ads Qe @ fofy qer fafe= qerm #
A R TSR BIABHH! & AT AR AL &
fore ' o5 & wu # fBelldi| & o 99 #
ORI ATGS STTALT I &I WAYAT F9 B |
39 A Rl & fHioT e §, SF 8T BT Ly
SRGT T ST AT & I B HITA DI 79+ 8T H AT
3R 3T dTel B FHY 37U &l Bl BRI W& & fory
2Ifth 1Y G | ©f THAT F WU & Hiy 7 Wy
AARHR AT & AT & BU 7 (1946—1948) ATID
I W IA B U9 UHUS fARH T UEcis (1948),
gferor HIRar (1952) 3R <feror fagdwma (1953),
ATaA 3MMANT & 98F & T8d dad & ©U H, ATda
oI TR 9RA & AR 3R SrfaR g1 @& areue,
S & oty fawa §& A9 (1956), SMERTRAIRANS,
fheldi (1963) # @Tael SMfead 3R ATSERACHR
TR S[ORTSE T TS 31X ATT URIhROT TR ARSI
A AR BRI T, JSFAIL, JUHT (1966) H
TERT do& # uferrirasT farar |

Sd U $3 b1 of | H8dqCl &1 fr=iad =:

o VHIY 5 W AR H AW dd F dHAD!
AMRfT & Few

o YHINY dIS B Fa




o HIHRATU FHIEAT EIH & 3feel

o 91N Wal IR 919 faaRor & forg Ao SRnT &
TATBDR

o UYRT ¥ W Icured &) RAfT & FHen o+ &
T IS BISSYH B 3SI—3TARPB S & AT

o WRHIT & BT DI FHIET B AR gHD GG
BT GSTd o1 B [T ARSI S & qad

o I JTHTT FATEhR AT & feder 3R sHD!
WA & 918 9 ARIe ARA =g draet
JUR URATSTT BT AT G2

o PAICH, MY TR H B! FHI AR IR B
FHIET B & folg e iR Feiics, ufead aurat
3R 48R # R eeR o1 BH

o HW, DIB! AL FHATT
o IM IS b AT SR TG A AT & 1ege

o IIdd P IR THTHRT Bl Wd & foIU @
HATA gIRT Fg<h A & areger

o UITHATEAR TANTRITARN & BIH DI FHIEAT B
3R Id YAiod & WG 1 B oY TRaR
|ffy & Jew

o I7fENREA! 3R TRITHG! &I AT & e HiY &
e # 519 IR U RUIE IR &R & forg

o DA BT UT @ HA (1964—66) BT ANE & &
fore Sy Jenfrat & U7et & aree

P &= # 39! ol ufafted HRIR § 9@ sifgd

AR & ATRIAT H, S IHAT B WRT TRER 3R B3

s Tt gRT R foha T o |
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yfafed gRaR feraa 2

e 1955—UgHS

o 1955— SITH], Ihdl [AeafIeTerd, a-var
¢ 1961—3(RISEIT ATaA aY I

* 1970~

« 1983—3feT MRS 3% SHfcd U= wiic
TSI §IRT TATdh UeTH

* 1987— AYUTI, YR ERI WA AT (@IHIRA
DI) |

I= deie warell grT Hff gwta fear

SIRCE:

o Wdll, 3RS T A YA, T8 faeell (1942)

o o, I UbSH! 3iTh AT, SATEIETg

o 37eTE, HIY FINT, WRATI AT HIU (1941)

o ey, 3T AR % SHfedd Us wWie
fafST (1944)

o HAMG A, ST fAfST ARIEET (1962)

BURI sIglolfer

9 HEM AR & O & d1& U Al gedrd ay did

ga © | e fAfduar, dy argda, 9IcH, G,

IR, faaRor iR arad & faer iR Tt vemaft #

FATART UR Sf. THAT & TgYE! ANTETH, Ieh JATLIROT

T & el B | 916 feaTs; $iv & Rigia e &l

T FTHT DI UfT AASS sTgTotfer U1 & Ahel!

2| T & Aae d=1e S A AFAI B AT

A & IR WRART BN & WISAER &7 78 T
3IR T4 & 72T d STERYAD STglofiel 3IUd H & |
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dTodIcHDd AR




HRIBRI TR

TTae IedTeT H <%0« He@qul I &l | s oo
quT I I BT SAred i 110 fAferm ea w12 |
Frad I § Gt T 319 AR & TAT IRA
31d e Wy F v 10 fferas e =maar forafa
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ST & ®9 F Ap {HaT T 9T USTHH §I5T b SqTG
P fore uaiT foparr R | 47 fopt 92 9 Siees a9t 1
Fe1 603.07 faaee goie 4T Saares foar |

39 INfAR<H, TARIRIRIITS JSATHI & Taraemd |

PR BT 2| 31 SUASAT & das, Irae & [BAmi
B B 37, et vd STt AT o o § g,
9% ATIpbdiel Ud NN bl Snfaulg e st

forari & Wai § 1030 faaee fasgaa §i1 Sared
BT 1T | YE-5roi 91 faehiie R+ & oY arews
R (Rl 1014, ddu, A 85 U4

STefary] IR &t T1HR AR &1 AT BT
g W8l ¢ | fUsd oo aul 4 g, 915, I= a9qH,
3T aul AT =Mae b MDD Gd I & BRI
3ifde qardl § Argel B dIed gs © | S o
qEIIR, 39 Al B A R & [T 39
TR BRI B ¢ RN A TRY fovan 2 1 et
JUR PBRIGH & ded AR b BAA  GRE,
SRRIGATISTT Td SR 99 & A1 ORI
#xeb fAftm Siffe vd smifde <ag & wfd
AfewyafoRIE foet e @ o7 <& € e g+
foedl & fou ggiaRyl arggpd Scares drenfifsar
e @1 S RET & T2 Araet fB=ari & a4 & oy
S© A a1 S a1 € | W & A ergda
FHTAHH! B TG ST Frfaa 2 |

HHcl 3T
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Executive Summary

The country has made significant progress in rice
production. For last few years, the production of rice
has been around 110 million tons (Mt). Almost all the
states are now self-sufficient in rice and India is also
exporting about 10 Mt rice annually. Despite these
achievements, rice farmers face serious challenges of
low income, degradation of soil and water resources,
emergence of new pest and diseases and unforeseen
climatic extremes. Vagaries of climate change are
more visible during last few years with increase in
frequency of the occurrences of abiotic stresses such as
drought, flood, high temperature, heavy rainfall
besides biotic stresses caused by insects, pests and
diseases in rice. The Institute, accordingly has
reoriented its research agenda to address these
challenges. The crop improvement programme in
consultation with the crop protection, physiology and
biochemistry programmes of the Institute aims at
developing varieties tolerant/resistant to different
biotic and abiotic stresses, whereas environment
friendly production technologies for these varieties
are developed and validatedfor further dissemination
to benefit the rice farmers. Salient achievements of
various research porgrammes of the Institute are
briefly presented below.

Crop Improvement

Genetic improvement of rice is brought with basic,
applied and strategic researches involving plant
genetic resources (PGR), conventional and molecular
marker assisted breeding, transgenic and quality
seed. Accordingly, under genetic resources activities
two exploration programmes were conducted for
collection of trait specific rice germplasm. One was for
deep water rice (bao) from Majuli Island in Assam and
the other was for saline tolerant rice germplasm from
coastal Karnataka. A set of 7324 accessions of
germplasm were rejuvenated, characterized and
conservedin rice gene bank. Seeds of 4311 accessions
were supplied to different researchers for utilization.

Under quality seed research, panicle progeny rows of
52 varieties were grown for maintenance breeding.
The selected progeny lines were bulked as nucleus
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seed and used for production of breeder seed. A total
of 603 quintals of breeder seed was produced
comprising of 47 varieties and 9 parental lines.
Besides, 1030 quintals of TL seed was produced in the
farmer's field under the supervision of NRRI
Scientists. Several hybridizations were carried out
among elite genotypes (Swarna and CR Dhan 307) and
donors for resistance to sheath blight (CR 1014, Tetep,
Jasmine 85 and two accessions of O. rufipogon (AC
100444 and AC 100015), brown plant hopper (two
accessions of O. rufipogon (AC 100005, AC 100034)
and yellow stem borer (O. brachyantha derived line
(B2-11) and O. longistaminata (AC110404) to develop
pre-breeding lines. A set of 1100 markers could be
identified from the publicly available genome
sequence databases which are common and cross-
transferable across all the species belonging to AA
genome of Oryza. These identified markers can
facilitate marker assisted introgression of specific
genomic regions of wild rice into cultivated varieties.
Aerobic culture IET 26157 (Mahulata/IR20)
nominated under AICRIP Trial 2017 out yielded the
best checks and promoted to 3" year of testing to
AVT2 aerob. Ninety four genotypes were screened to
identify deep rooting. Among them, genotypes VL
Dhan 08, N22, Moroberkan, Solo I, AC 36702 and
DZ78 were observed to have deep root length with
more number of roots at base and ratio of deep root
(RDR).

Variety CR Dhan 802 (Subhas) was identified and
recommended for the states of Bihar and Madhya
Pradesh suitable for rainfed shallow lowland ecology.
IET 24471 (CR2683-45-1-2-2-1) has been released in
SVRC, Odisha in the name of Mahamani (CR Dhan
410) for rainfed shallow lowlands. Five entries were
nominated to AICRIP under advanced variety trial 1-
Near isogenic lines (NIL) 2018 carrying five target
genes/QTLs namely Subl, Xa21, xal3, xa5 and Xa4 in
variety 'Swarna' background. F, seeds carrying the
genes/QTLs for submergence, drought and bacterial
blightviz., Subl+DTY1.1+gDTY2.1+gDTY3.1+ Xa21
+ xal3 + xa5 were generated by combining different
donor parents.



In the quality improvement program, emphasis was
laid upon aroma, nutrition, cooking and eating
quality of grains and CR Sugandh Dhan 908 was
released by CVRC for the states of Odisha, West
Bengal and Uttar Pradesh. Gobindbhog, a popular
aromatic landrace of West Bengal was purified. Three
high protein lines in the background of Swarna have
been identified and are in 2™ year of testing in AICRIP-
Biofortification trial. IET 27179 (CR 2826-1-1-2-4B-2-1)
has been promoted to AVT-1 in AICRIP-
Biofortification Trial for its higher Zn content (27
ppm) and higher yield (5.1 t/ha). CRHR 102 (IET
25231), a late duration hybrid, consistently recording
higher yield was tested in AVT2-late. Two hybrids,
CRHR 103 (IET 25278) and CRHR 113 (IET 26976)
were promoted to AVT-1-Late trials. Altogether 16
new hybrids were nominated to AICRP. A total of 34
heterotic hybrids (3 long duration, 10 medium
duration, 19-mid-early and 2 early duration) having
more than 15% yield heterosis over hybrid checks US
312, Rajalaxmi and CR Dhan 701 were developed.
Two mid-early CMS lines, CRMS 54A and CRMS 55A
under WA and Kalinga-1 cytoplasm and genetic
background of CR 440 were developed.

Variety CR Dhan 511 (CR 2789-9-2; IET 23906) was
identified for release for semi-deep water areas in the
states of West Bengal and Andhra Pradesh. Three elite
lines were promoted to AVT-1 in CSTVT. Multiple
stress (salinity and water logging) tolerant line,
CR2859-5-B-2-1B-7-1 suitable for coastal saline areas
was identified and nominated in multilocational
testing. Mapping population consisting 600 F, lines
was developed from the cross TN1 and Salkathi (BPH
tolerant). A core collection consisting of 96 genotypes
was generated from 1500 genotypes based on the
phenotypic traits related to seedling vigor. Three
genes were identified which are differentially
expressed within the reported QTLs (gSSIY3.1,
qHTSF4.1 and qSTIPSS9.1) associated with heat stress
tolerance.

Crop Production

Crop production programmes was framed with the
broader goal to develop, validate and disseminate
environment friendly technologies to enhance
productivity, profitability and sustainability of rice
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production system. In this regard it was concluded
that agronomic use efficiency and recovery use
efficiency could be increased in the range of 25-33%,
through real time N management in lowland rice
using customized leaf colour chart (CLCC) along with
neem coated urea. Continuous application of NPK
with or without FYM encouraged certain bacterial
community structure (BCS), whereas N application
alone suppressed certain beneficial bacteria and
microbial diversity in long term fertilizer experiments
(47 years). Agro-ecological based cropping system
approach revealed that, feasibility of zero-tillage
based rice-maize cropping system in eastern India. It
was also reported that rice-toria based pyra-cropping
sequence had higher net return in rainfed ecology of
Odisha. Environment impact and ecological
mechanism was studied in rice fish farming system in
different tier system. Special map of weed distribution
pattern in coastal Odisha was developed. In weed
management aspect weed competitiveness under
aerobic rice, weed management in zero-tillage rice,
efficacy testing of integrated weed management
(chemical + mechanical control) in direct seeded rice
and persistence studies of modified herbicide
molecule were done.

Ecosystem services of resource conservation
technologies (RCTs) both in direct seeded and
transplanted rice were estimated, where
incorporation of greengram in cropping sequence
gave positive impact. Three microbial consortium
namely, Aspergillus + Streptomyces + Bacteria,
Aspergillus + Streptomyces, Trichoderma + Streptomyces
were found promising for ex-situ rice straw
composting. Two small scale farms implement; one
for deep placement urea briquettes applicator
attachment in mechanical trans-planter and another
power operated two row wet land weeder for rice,
were refined and validated. In microbial intervention,
sporocarp based formulation of Azolla for wet land
rice was developed, and performance of diazotrophs
under oxidated system was assessed.

Crop Protection

Crop Protection programme focused on identification
of new sources of resistance, ecological engineering
for pest management, use of biocontrol agents and
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botanicals and combine them with IPM approaches
and also testing new chemicals for the emergency
situation. Land races were observed to be good source
for resistance against different insect pests and
diseases and can be deployed for breeding program.
Acc no. 1C277274 1C346855, 1C277338, 1C334193,
1C280502, 1C346890, 1C283249, 1C346899, 1C256547,
1C256780, 1C256515, 1C346892, 1C283226, 1C256530,
1C256545, 1C346237, 1C438639, 1C426126, 1C426139
and 1C426148 showed high degrees of resistance
against the most devastating insect of present era
brown plant hopper (BPH). Aganni, INRC3021, ARC
5984, Kakai (K1417), ARC 6248, PTB 26, PTB 32, IC
332045, RP 6145GMK17-3, RP 6125 GMK17-3, WGL
1127, WGL 1131, WGL 32100, RP 1 were highly
resistant against gall midge. AC41772 showed
moderately resistance against WBPH. ARC-5787,
ARC-7083, ARC-6249, 7412, 10120, 10027 were
observed to be resistant against yellow stem borer.
Silica showed promise to be used for management of
YSB. After screening 1450 lines 153 lines were
identified to be promising against bacterial blight
diseases. Nineteen (20.2%) ARC, 23 (27.4%) DSN, 116
(33%) NSN1 and 39 (31.5%) NHSN entries were
found non-infected to false smut pathogen (U. virens)
but none of them could be considered to be promising
due to low location severity index (0.4 to 0.8). The false
smut infected grains were also showed lower nutrient
quality.

Out of the 80 NRVs, nineteen were resistant, twenty
one found to be moderately resistant and forty were
highly susceptible against leaf blast disease. Insect
pests' population remained below economic
threshold level in IPM and ecological engineering-
based pest management plots compared to
conventional pest managementregime.

The insect pests viz., yellow stem borer, BPH and GLH
population was lower the rice where in vegetables as
bund crop. The genetic diversity and geographical
distribution of Xanthomonas oryzae pv oryzae did not
show any relation as revealed by molecular markers.
False smut is emerging as a major problem in Odisha.
Among the five districts surveyed, significantly
higher disease incidence was recorded from Cuttack
district both the years followed by Jajpur district.
While searching for alternate host for R. solani it was
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observed that Dactyloctenium aegyptium showed
highest severity followed by Echinochloa colona and
Digitaria ciliariswhile least was in Cyperus
esculentus.

Seven Trichoderma isolates i.e., CRRIU-1, CRRIU-2,
CRRIU-3, CRRIU-4, CRRIU-5, CRRIT-6, and CRRIT-7
were collected from bark of different trees or from
parasitized wild mushrooms at Cuttack, Odisha,
India and observed to be promising as biocontrol
agent (BCA) and biofertilizer. Bacillus spp. have great
potential to manage rice diseases as observed in the
experiments conducted in NRRI field and net house.
The bacillus treated plants showed lower disease
progress of bacterial blight and sheath rot in
comparison to the control and also better growth
promotion. The botanicals especially from
Cleistanthus collinus having great potential to
manage rice insect pests. Cent per cent mortality of
Rhyzopertha dominica was observed at 24 hours after
treatment with 100% nano emulsion formulation
followed by 85 and 75 % nano emulsion formulation
which registered 83.33 and 33.33% mortality,
respectively. IPM practice was observed to fetch
higher income to the farmers. Application of
combined formulation of pesticide showed that DPX-
RAB 55 + Baan @ (0.48+0.6)ml 1" resulted higher yield
with less pestincidence.

Crop Physiology and Biochemistry

The research programme on Physiology and
Biochemistry of rice has three major thrust areas
namely rice grain and nutritional quality, abiotic
stress physiology with mechanism and enhancing
photosynthetic efficiency with major objectives to
study about low glycemic index (GI) rice,
micronutrient (Fe/Zn) dense rice and high protein
rice, to identify donors for different abiotic stress
tolerance  and understand physiological and
molecular mechanism of stress tolerance and to
enhance photosynthetic efficiency by introduction of
C, pathway and minimizing photorespiration.

An improved and reproducible in vitro method for
determination of Glycemic Index (GI) in rice was
developed and validated. It was observed that PB 177
had lowest glycemic index (GI-57.91) and high
resistant starch (RS-1.97%) and O. ridleyi had highGI



(75.91) with relatively low RS (0.43%). Wherever the
RS was more than 1%, the GI value was less than or
equal to 61. Therefore, screening the available
germplasm for high RS (>1%) may be one approach to
identify alow Glrice.

A simple and rapid method with the help of the
xanthoproteic test was standardized to distinguish
between high and low protein rice grains, where the
former gives more intense yellow/orange color than
the latter. Hence this qualitative method can be used
to screen large number of germplasm for
identification of high protein varieties.

In another study Malondialdehyde (MDA) was
estimated which is considered to be an indicator of
membrane lipid peroxidation for determining storage
periods of rice grains, less generation of MDA favors
longer storage duration of a variety. As compared to
colored varieties higher level (2 fold) of MDA
generation was observed in both scented and non
scented, non colored varieties. After nine months of
storage, Manipuri black (1.638 pM g") among colored
varieties, Sugandha dhan (2.289 pM g") among the
scented varieties and Sahbhagidhan (2.437 pM g")
among the non-colored and non-scented varieties
recorded lower amount of MDA.

Out of 1106 genotypes, 192 genotypes were found to
be tolerant (SES score “1”) and nine germplasm lines
as highly susceptible (SES score '9") for drought. For
high temperature tolerance, Annapurna and N-22
showed minimum yield reduction (19.3 to 21.5%),
while for lowlight tolerance, Pyari with highest grain
yield of 3.93 t ha" followed by Panindra, were
identified to be at par with the tolerant check
Swarnaprabha. For salinity tolerance Pokkali was
identified as a good Na" excluder, while Sabita, the salt
sensitive genotype, showed poor Na” exclusion at root
zone. Under submergence, FR 13A, Kalaputia and
Swarna Subl had highest volume of air layer on both
the leaf surfaces and removal of gas film by Triton X-
100 treatment resulted in loss of quiescence ability and
increased mortality in submergence tolerant
genotypes. However, under anaerobic germination
(AG), a robust gene regulatory mechanism involving
key physiological processes like C-metabolism, N-
metabolism and cellular redox handling under
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anaerobic condition were identified as key strategies
for better AG potential in AC41620 compared to
sensitive check Naveen.

For high photosynthetic efficiency, BAM 8296, BAM
247, BAM 8315 and CR 262-4 were observed to have
both high crop growth rate (CGR) and panicle growth
rate (PGR) indicating their better biomass partitioning
efficiency leading to higher yield. For enhancing
photosynthetic efficiency and minimizing
photorespiration, choloroplast targeted cloning of C,
pathway genes viz. SiPPDK, SiME, SiPEPC (from
Seitariaitalica) and SbCA (from Sorghum bicolor) was
carried out and successfully transformed in rice. In
addition, designing of construct encoding E. coli
glycolate pathway genes tagged with RuBisCO
smaller subunit transit peptide for chloroplastic
transformation was carried out and further cloned in
pGEMT-Easy vector.

Social Science

In order to narrow down the time gap between the
varietal development and its spread, mini-kit trials
were conducted in four states, wviz., Odisha,
Jharkhand, West Bengal and Assam with 20 newly
released NRRI varieties involving 186 farmers from 11
districts during kharif 2017-18. All the varieties
outperformed the existing popular varieties giving a
grain yield advantage of about 15-25% over the
existing popular varieties in their respective
ecologies. The most significant ones included CR
Dhan 202 and CR Dhan 305 in Jharkhand; CR Dhan
203 and CR Dhan 304 in West Bengal; CR Dhan 202,
CR Dhan 205, CR Dhan 206 (Gopinath), CR Dhan 304,
CR Dhan 307 (Maudamani), CR Dhan 311 (Mukul),
CR Dhan 408 (Chaka Akhi), CR Dhan 409 (Pradhan
Dhan), CR Dhan 500 andCR Dhan 505 in Odisha; and
CR Dhan 909 (aromatic) in Assam. It is recommended
that these varieties should find place in seed chains of
respective states at the earliest for the benefit of rice
growers.

Analysis of district wise area, yield and production of
rice indicated negative contribution from area and
positive contribution of yield for most of the districts.
The districts with more rice area (>25,000 ha) and low
yield (< 2 t ha") are higher in number in Assam (11),
Bihar (18), Chhatishgarh (16), Madhya Pradesh (15)
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and Odisha (16) state.Detailed cost of cultivation data
of rice for 18 states of India has been updated up to the
year 2014-15 and growth rate calculated with respect
to various indicators and the analysis revealed that
high increment of cost of cultivation than profit.
Further, profit per ha in irrigated states were greater
than rainfed states.

Under the 4S4R model of NRRI, three farmer
producer companies (FPCs) under Company
Registration Act 2013 were registered and two are in
pipe line to make the district self-sufficient and
sustainable. The first year experience of growing over
134 quintals of foundation seeds of three popular
varieties has been very encouraging and motivating
with a B:Cratio of 1.33 for the FPC and 2.0 for the seed
producing farmers. The B:C ratio is expected to
further increase in coming years with the expansion of
seed growing area and publicity of FPCs. The on-
station varietal Cafeteria with the demonstration of all
the popular and newly released varieties has been an
eye-opener for over 7000-8000 of stakeholders visiting
the institute every year to know, understand, evaluate
and experience the varieties.

The Mera Gaon Mera Gaurav (MGMG) programme of
the institute with involvement of all scientists in 21
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clusters in 105 villages with the direct contact with
over 10,000 farm families in 8 districts of Odisha has
helped to strengthen research activities of the
institute. This has provided the scientists an
opportunity to understand the rural societyand its
changing requirements, while helping the farmers in
providing necessary technological solutions to
agricultural problems.

In addition toresearch and extension activities the
Institute is contributing significantly in human
resource development. Currently about 50 MSc and
PhD students are working for their research work.As
part of the capacity building, 21 scientists, 12 technical
staff and 92 administrative staff were trained in
subject matter related to their jobs. The Institute
organized 25 training programmes on rice production
technology and 3 training programmes for ERP, PEMS
for the administrative staff of ICAR Institutes in
eastern India; observed 5 Special Days; organized 12
workshops and an International Symposium on Rice
Research for Enhancing Productivity, Profitability
and Climate Resilience.

The Institute dedicates itself to achieve the national
food and nutritional security and improving income
and livelihood of rice farmers.
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T e SUST Q&I B BRI AVT2—TRITdeh UIefor
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ATARYF.—802 (HTY) B Ygad fI8R Td Heg Uael
I B HH [l A A WA @ forg @ MR
AMSSEI—24471 (}1.3TR.2683—45—1—2—2—1) BT HEHUIN
& WU IR -3l URRII®! 8 TR,
A, ofeen grT fmEE far w2 uim g
f-ifed ¥aort &Gea=1 @i arey (5 Si/QTL geh
Sub—1, Xa21, xa13, xas, W& Xa4) T GIE0T 7
Tifdd &g U | faf= geramlt grT =t fie S/
QTL (STeMHT=Icl, T, SHaro[sl gJer<l SfaRrEl S
Sub—1, Xa21, xa13, xas5, Td Xa4) T 1T U2H
W Fpx o7 At foar 1T |

T[oTaIT YR URATSTHT & 3icia a7 | gre, diftedsar,
UTh—Hell Qd | JoraT JuR &g faiy e fe=nm
T e i aad fhe SR, g 908 B
o= sifeem, uf¥em et Ud IR 4<er H Y 2a8R
&g fobar a1 | 599 SR i SR =me wgfte
MG BT Ui¥ed ST 5 YlGdRoT (b 3 |

uRig e USTTicT W01 & STaifdd goqH # iiF 32
e gh SdiRie fdfteal @1 ugar &1 T & S &
ETT TRETT TF—FrA—BI T H uRierr 7 fgaia
Y Bg SMUAIRG @ WA g1 sMgell 27179 (CR
2826—1—1 —2—4 B2—1) B I9H IURT 9=d Nid (27
PPM) UG ST (5.1t/ha) 1 AT & BIROT AVT —1 TRIET0T
Bq  SUAIRG b1 AT & | a1 37 BT Hebv W, AR,
T, 3R, 102 9D ReR Ud S SUST &HcT & HIROT
I WRIA-AVT 2—L #§ qfea fear war| g9
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G & D UgA @ T | QT Aeg—oleal Ay H gdh
qrell TR—FegT AR Tgiicdl W3R UATH54A T
WIRMR.UATA55A ST fh SiTell TG dfel—1 fepd
Silage T Wl 3R, 440 JJAIRp A H fapid




frar U R |

R @Y B FEad fh WieRgE 511 (CR
2789—9—2, 3ME.E.E1. 23906) HT faATa Uf¥aH §7Tat Ud
3TY UL BT IFF—ITeX el b AT B fhar T 2 |
a9 I 9 IaiRie  ugftedl ISy
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{27 AT 2 | BPH @IT &g SRl SiF E'$ & A10 5q
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AT 2 | 9Ted STHIRD] AT TR 96 UIeT AT Het
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ygaE &1 T S fd fafed QTL (SSIY3-1, gHTSF4.1
and qSTIPSS9.1) W TfRId & |

URATSET  EEIT-1: 9hd guaR - ?q
AMEIRIe HEEEl H @ie,  IADI
IRFA—f==AvT va Greor

AT SId YTHUl DI @ISl UG Fhald

Seror ORIy Srgaifiies wredl & Heheld B I ol
NI FAR Y| U2H @roll A 1928 TR
2017 & IR 3 & Aell g9, SAl Ud I
DI WISl Td Hhad ©g bdT TAT| 39 SR R 91
URARE A Aael S e Tgieeal frT Tex od
Tq (a1, feraferar =maer (@R1) Gofa @mad (Sier) vd
TR A9 i S aren genfe |faferd € | gERT oA
o WISt AT NBPGR ®hedh & AEANT | 27 TR
3 6 faIm R 2017 & SR HACH Aod & IR TG GIeToT
Prel, Igul Ud RIEART RTal H ofaor R R
SIg UreY & @iol gq (b a1 7499 gl 69 Iugh
S 96U Hebferd b Y | el ST, 9l vd ared
3TSITT SIAT URFIRS S wgftedt & S=d aaoii &
A Apford fbar T SWh Hahford ygftedl
THITRIIRANTE MR SiiF §& # wRferd fbar T 2 |
WG vd FdM Hdbfod AR ugiedl &1
S I # Rf&ra Faetei @l AMATRe R & T4 |
H 7500 ST G FARCAT BT ST fdh AL S da o
LTS Gferaii & Sfia RIET & BT I GToGRUT, I
gfg vd aiRka =0T 3 U b 17 | 9 STeral, o
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629 ARC ST AMRRATN S f MTS # wRfard o &1
IFD! I gfg, SlaT Pl IR @ 8 YAogIRd [har
4T |

ST gl & ARI—3NMBTRSD! Ud uTfash AR =T
TRI—MHTR®! AR feror

DUS JoiF—HfM METRT 30 ARI—3MHTRST AeToli =g
7500 AT S ST Ged Fgfeedl &1 aRE f=rEor faar
T | DUS TUF—HfHE & STAR del 19 oM U
11 AMEATHS Aol o1 Sfaa diy faer Refa vd g
DI 3raRqT H iEifohd farar T (@rfetadt 1.1) | 39 amadt
STHE AR BT FHTE, IRIDBRY Ud R & SR
sy # IuART B S S # A=fErT fasar wam |

g AT GAR ATdS Hebel Sil b A I Hebford b
Y & & fAfi= T[oTTeTd Td AraTc e MHTRET & IR
wR ARF fFvr f&ar 7| 399 | ARSI 99 g
IRy B SMERIY U Fah g fed Aredfied aiferdl vd
east gofi b 91Q Y (R 1.1) | SURRD ST gt |
Tl B IR (79.80%) Wi Ul SUST (55.00%) g
SAETol B g8a fA=TaTg &5l @l Tl (A1feTeT 1.2) | ARC
10061 H TIH HH (43.33 WHI) Td ARC10229 (130.67
) § A AfB W B THEIE qol B TR | qad
STea] g ARC 6001 (83 a1 ) Td Had SaTaT JuiH
3af ARC 11233 (148 fad) &1 @t MY | Suw feriRor
HRA dTel &I H AT Doali Pl GRAT 6.19 /U T
@I T RS9 ARC 6076 H Fa¥ SATGT Ul ier 12 Pl
ot fd 71U | arfetetf @ oTw g | BH ARC 11254 (11.
05 1) Ud e RITGT ARC10342 (39.13 |HIo) Uil
AT | el SF Sl H S vk dier SuST 6.83
Ty grfY TR fSTIH ARC 5764 (28.83 UTH /UlY) H
A SATET &6 D1 T | SURRD ygieeal § 100 U9 &1
BT AR 1.01 T ¥ 3.32 TTH YT AT {97 ARC 11118
H 9 SATGT GO T 737 |

avpfas aR=—fr=or
T a9l H BT IR FHIfEId S & Sird

qaaE GRg § ORI grad (QIRTSSTT |l Ho
i) ygicdl JaR # |4l =rae SR S drel
M H FIH RIS N B GOl of gD B | AR
AT DI I FARITIK AT 3§ SJder dl & dT &
DR SIHT ST 8 ST Bl A= S U 3191 919 2
Aftw] € & fou o S 1 e ged @ wa #
BRORA B HH Uh Sifcd I T 8, & R 2g
A Hahfeld 71 TRIY =Taet Ygiedl Bl HRDIRY
DI HH AR &HAT DI Sid B [T TART H ST TATe
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dTfeTdT 1.1: HAISTHSG I&Tol & foru sifhd fA=amd

& @) Irafey 83 1C-459631 208 1C-256958 147.11
qwe 3fafdr (50:) 58 1C-459631 1C-256958 119.07
9Tl Heddl Bl HE&T 1.0 1C-591485 22.0 1C-465212 6.52

Ul TS (J) 50 IC-248068 224 1C-464154 138.01
qrferal @ FETE () 10 1C-611187 58 1C-253383 24.75
100 M1 &1 9R (ITH) 0.84 1C-323566 4.05 1C-256703 2.49

gfar i S (IT) 1.62 1C-276788 54.27 1C-466115 13.83

TIfrBT 1.2: HIATHD I&Tol & oy ARC ARl # <ifea fa=amd

1 Uiy oS (JE) 92.79+0.62 (ARC fgbﬁ_.fggozz% 15.38
2 T @Y oTTs (JH) 28.55+0.34 (ARC 61050'}:1155"1308187) 27.55
3 gkt @ drer (@H) 0.81+0.01 (ARC 102'53;ch 6620) 28.55
4 g s (o) 117.17x0.28 (ARC 6001-%2;(%86097, 11233) 29.28
> P F 139,53+ 1.18 (ARC 6001,60(1);?-13{% 6097, 11233) 21.29
6 I Pl BT W 6.19+0.08 (ARC 5832,1%30(%,1121'224 -ARC6076) 28.72
7 qiferl @ THTE (JE) 18.79+0.13 (ARC 1111;;3'_321'{13103 ) 15.91
8. gfr gy Ut (ImH) 6.83 +0.19 (ARC 13)'61852'2_7;52(: 5764) 55.09
9. 100 T BT MR (UTH) 2.33 +0.08 (ARC ;i(g?%zc 11118) 79.80

@l 11 SSR 3MUfddh s T4 3 INDEL &3 # 7
T TI0T (Pup1-K41, Pup1-K42, Pup1-K43, Pup1-K46,
Pup1-K48, Pup1-K52 Ud Pup1- K59) Ud 4 He—UHTdl
(Pup1-K4, Pup1-K5, Pup1-K20 TG Pup1-K29) & ST @1
Pup-1 SHIfA® &5 # SURId & B SYINT

g H I, ORI Ud STAdigdd Tl B SaiiRie gur

SIH—Sooied & forg fbar mar| fomw &1 fafir R
PSTOL-1 519 &M Ud AHRIFID Tetlel o1 SRR & ferg
f=1—2 uRumH f3=aTg | et 71 ¥ 34 14 ORI <Gt St
PUP1K46 ferges ST fdb 1T SiFT ol It &g SUART H &Il St
ABAT & PSTOL-1 S @ foTg eFTetes urn T ([R5 1.2) |
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o/ 1.1. 319 T1ae HheT AT H IOIcHe SHeol & forg Ry

fm 1.2: S faf¥re faeeadT (Pup1-k46) @1 A=TIAT A ORI
Irae wgfiedl § PSTOL 1 @1 Sifd

TSR Ml S | §RT A =maet &
forel ¥ JTgaifRres fTaraeli &1 Jeaidh

PRIHH & folg T4 2 Sl & goia &7 wfasy # iy
IS @1 UG RaRer § were gar 2| Suae
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faermail # SSR aMMvlfaes fored! &1 ST AFARIE
A=rar & fuiRer g g 81 gl & | gafay ugd
I H o[ db W gR1 famifta fEEi &
TR TR & 1edTT SURITh foed! gIRT fdhar T
| o1 135 SSR o d Sil &1 et 12 ol W Rerd &
BT SUIIT AIH gIRT famiferd 96 foret ox fopar ar & |
gID! (44 ForEa) FETIAT 9 B 96 AT [h¥Al Bl 7
T el | gier T © (R 13) | I8 sl Hewayof
ART A0 & Y S/ QTL Y @ISl 7 Argad A+
@ forg Suarh & |

STl oM & uger 2g SSR fUEal @l &
cIpIfaferer

A 18 (=1 SI9M g 16 el U 2
FRT—FOFaR vd Worl) aad ggiedl &1 aRkA
forT g TRBRa SSR fored! @ werIar | faar
AT f5T71 |t 105 e Sif b qof SiHM @l nifd
FRA & AN H dR Y 54 ¥ 77 Res gailtis
faselyor &g SwARf v U Rredl @ g
TIBRIAIET 57.4 | PR 86.5% TP 3ifba @I AT
(Tt 1.3) | IRg ST | AA SIHM b FoiTfodl d
P TRBRIEfTST 429 F 100% dd gl Y| ¥
forgd SiTel el | vferae N9 &) Uge= ud idqifgor
2g SuAnfl Rig 8 (ot 1.4) |

o 1.3. 96 fawiIferg araa faeA
BT 44 SSR el &1 werIar
I S
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oA 1.4 OFETR T XqOif @ Ter AT 16 STl o gfedt w1 dendet! get

mm:aﬁ?ﬁsﬁfﬁsm%@aﬁaﬁzﬁm

srepfaferd ar9el IAAIRIS HEEFl &1 geddidor,
DS < < o s
1 83.33 SIS HRETOT
2 86.5 A1 &R 19 Al AN (7324) A1del S99 s ggieal
BT HRRA & S deb H YeIRoT, TR ForaAor & q1e 72
3 68.52 3afd WUSRYl Bg ¥l WAT| RH | 7000 ygfedl
4 57.4 T S §6 Td DUS TRIEToT |18, 419 Hbel= Ud
SIRTCAT €T ARTerd o |
5 80.95 _
. — ST Sl @ 4ot @l 3mgfel
; .06 IS S G qre-ig ggitcdl uardr i o |
: IR BOIR A9 A RS (4311) UgRcAl QeI BT 2w
8 67.78 S & o ge @1 T | R 9 373 vaftedl & qu
5 g @ fafr= SRl & ATl RIEaReT FHEi (MTA) &
: MR TR UG fohar 1 |
11 77.77
12 69.45

g H I, ORI Ud STIAdigdrd Tl Bq SaiiRie gur



RIS GAT —2: ATdel UGl gleg g &ToT
ST, IO ol e Ua diol et
TR 30T

PP U4 Yol dIof Scarad
&I Yo & oIy 52 =1adt fwAl @l refl—ddfd ¥ar

& AT AT AT | T SFQifese Ul YIahrol & a1
Y€ el BT dsdh dIol ScdTed & [y Hebferd (b
T | 99 2017—18 & SR 52 fheT & el 12.48 fadicd
S5 Aol BT IUIEH BT TAT | SR Dsbd diof
PT IUANT DAC AT & AR Toi-id dIol ITa B
o | Aarel™ el vd 9 Uge senfadl &1 |
603.07 RIS Uoi-db dIol Seariad febar T (qTferer 1.
5) |

Table 1.4. Nucleus Seed Production during 2017-18
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WEfTERI 4157 ST+

TSR ST IRASHT & Sfeid 9 & JAR (S9)
Py AEIGR W S HYS AP Ha, MY vd
1T 1) fhaT defd dgursl & fhaml & Wd H 919
IreA a7 | AR g Arad B golT, 6Re,
AT TG o1 9 1 BT §197 1 T1d} A W,
Hifsar vd fAfREdaEgen § foar mar| ¥ i Sare
URATST HYDT Td AL & ISPl Pl Aaa A A9
B IR | 1 BT YEaT TSN WA B ASADT gRT
far T | g9 SWRIA el 1030 fddeed TL d1T &
IATe o T | A AT TLERT 9109 RIS B fsart
Bl o7 far T3 |

1. |31 5 17. |1 3R 9T 405 10
2. |fesmam 1 52 18. |31 3R &7 500 75
3. |feArar 12 50 19. |1 3R 974 501 10
4. |HTAR 1014 9 20. | ¥ SR &7 502 3
5. | ¥R 1009 HE—1 55 21. | ¥ 3R 97 505 6
6. |MIRART & 2 8 22, |1 3IR 974 601 78
7. |AIREF 10 7 23. | ¥ SR G € 3 5
8. |13 U 101 7 24, |31 3R GITET €1 907 6
9. | 3m g 300 7 25. |gRE 18
10. |1 3R 97 303 20 26. |5l 4
11. |1 3R 9T 304 11 27. | 12
12. | ¥ 3R 974 305 6 28. |Marsifer 7
13. |3 3R 974 307 13 29. |9 Selle 18
14. |30 IR 979 310 15 30. |@dfdoirat 6
15. | ¥ 3R &7 311 4 31. |&ffast 18

e § UG, UERIT T STargdid qdl g 37qdifRie GeR



32, |SEmHEE 5 43. |35l 10
33. | om gavn 5 44, |RT 3
34. | o 6 45. | eurfier 15
35. |HKH 3 46. |ERem 22
36. |7 57 47. | 28
37. | ¥Q eI 4 48. | =it 18
38. | T BICATSIRT 4 49. | eraredy 70
39. |dfeEe 5 50. |%@or 64 1 322
40. | BT 6 51. | ScholuHl 4
41, |YoT 65 52. |9uiEe 21
42. | gUMRT 3 Hd 1248
ATfIdT 1.5: ¥ 2017—18 B TR USI-d 419l BT IcqTaH

1. | st 17.10 - 17.10
2. | fodT e 11 - 1.20 1.20
3. | foArem 12 - 1.40 1.40
4. | HI3R 1014 3.00 - 3.00
5. | AT 3R 1009 Ha—1 10.50 0.60 11.10
6. | 1R IRT & 2 1.00 - 1.00
7. | ARG 10 1.50 - 1.50
8. | ¥ 3R &7 101 - 0.15 0.15
9. | ¥ 3R 9 300 - 1.80 1.80
10. | 1 3R &7 303 2.40 - 2.40
11. | 91 3R o1 307 19.80 1.80 21.60
12. | H1 3R &1 310 16.50 - 16.50
13. | AT 3R €19 310 - 2.20 2.20
14. | T 3R 919 401 - 2.20 2.20
15. | T 3R 914 405 2.00 - 2.00

g H I, ORI Ud STAdIYdr Tl B SaiiRie gur




16. | ¥ IR &1 500 - 27.80 27.80
17. | 1 3R &1 502 - 0.10 0.10
18. | T 3R o1 601 4.80 - 4.80
19. | ¥ IR G e 3 - 0.40 0.40
20. | T 3R G 1 907 - 1.00 1.00
21. | gR= - 3.60 3.60
22, | gl - 1.00 1.00
23, | I - 7.50 7.50
24, | I AT 7.50 2 7.50
25. | ®dfdoirar - 0.20 0.20
26. | effast 6.60 - 6.60
27. | o EHE - 0.40 0.40
28. | om gavi - 1.00 1.00
29. | ool - 0.50 0.50
30. | =h - 0.50 0.50
31. | &= 100.00 - 100.00
32. | a1 Rt - 1.00 1.00
33. | T3 BIeITSIRT - 0.20 0.20
34. | ufeHN - 0.20 0.20
35. | Bl 12.60 - 12.60
36. | gorm 2 70.20 70.20
37. | ¥Sid - 5.70 5.70
38. | AzwrfE 2.00 - 2.00
39. | @Rl - 22.00 22.00
40. | AWl 2.00 2 2.00
41. | |rfaA - 2.00 2.00
42, | T 39.00 - 39.00
43. | XqUTi |9 1 - 190.00 190.00

Tl § SUS, ORI U STrargdid qwadl g 3rqdiftie GeR
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44. | SHAYHAT 0.70 0.70
45, | autETe 4.50 4.50
46. | oA fUF 0.45 0.45
47. | s B fom 0.27 0.27
48. | R fUA 0.35 0.35
49. | IoTet A fUA 0.65 0.65
50. | <Ioieiedl B o 0.33 0.33
51. | otered RO 0.25 0.25
52. | AR Y 701 A U 0.40 0.40
53. | Ar3R Y™ 701 R [UH 0.20 0.20
54, | A1 IR Y 701 B U 0.42 0.42

Ec| 248.3 354.77 603.07

ST 3TTST | IR SIH/QTL &1 ggard (TERD), 1 S5 & HeTH 3 TRMEY fohar ST ¥ |

1 —2 PR & &M g B9 500 TG Fgieds &
ST MrotRaar @ forg gRleror foram T | 3 Y ufafteat
ST AT, 15T THIR AHROT & Ua AT BT
afer & forg wiferd b war | g7 | Fafa ygftea
BT SII fqgeryor e Si/ QTL @ forg faam S |

gRATSHT R&—3: Sd—adld MR aTael
e far™T 2 SITell U Hid SiiF WSR &l
SYINT

ST STRTSSI SI Yol T AT

fafr= S9M uerRi (Tr, §d, dARf, S3, Tmus,
IRSIS!, SRR, Tagaol iR dHTayd) &l &=
O d% § gafoR SRR YT T B | 39 ST,
fafdre deTor arer TRl Araet gomfoai T gerafa
TROT I AW (3A1.aRT—TH 100476, TIT 100374),
AW 915 T §1 (RIS sasm (T 100499) 31R
Mo @ifiRedrerer (Tfi110404), @ @Y wa iR
Afewar & gfert, uot snerg NI, (O.rufipogon
— T¥1100005,7¥1100034) & T[0T TMMHS & TAT 31T TR
S Esfie (@), (@), (@xTm), (@) R

Td IS sl 3R A1 R0 e & e &
foTT s Hdvor

ST T8l Bl fIBRIT B & g, Scpe SiFe™y
(qoTt 3R 3T TR &7 307) & d1d HHIBROT fpar Tar
3R ot 3meTe STHRY (}T 3TR1014, 22U, SIFIA 85 3R
M. SfUEE & &1 AP ferfd Tt 100005, T
100034) & UfRIY &R el a1 ©edh (3. srefier
I ATsA (41 2—11) 31R 1. AifiReAer (T 110404)
@ fore <M forar am o | {7 3mard) &1 fAwRia &=
@ forg ot amere TR, & O var iR e a1 vew
IR, Th 1 Horl B UfoRE) Sirel monfadt &
IUINT AT $9D SivTell i AR Faferd o1 & foy
gge Wl drel SRy & dra Ged= fhar 11 2 |
TIRTERT 1.6 H STARHAATSTAT T AT IR BT T8 2 |

TU—SIHT SRS USTadl & {0 IR SXdiaRoT Bre

Iy gl &1 faabrd

RSO T—oi=™ &1 ufafvfiea ame srerT—ararT
goTTfaral gRT far Sirar © < fafay oiRRerfaat & dga
AR faaror yeRid wvd € | A srgdell wervnl & fay
SYRIT S 3R Tefld & HeR € 3R Tl & araet df
g 4f # oA ufaftedt & fawr & forg Sug € |

I H SU,

U Ud STrdTgdrd awadl gq Agaiie gur
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TIfADBT 1.6.: AT T & fAdRT & fo S~ SfaR—AToT

q% semE ST RIRTSSAT BBUITI (THY 100015 STt
RIS BT (T 100444) S ull
& 6 o SIRTSSIT BT (THY 100005) & T
RIS BT (T 100034) RS
Il I BEH g 2—11 (RIS ST gea—) T T

3IfIU, S 316 USITfardl, Sl ol U I NS I
IRER BT TS BT &, AA™ & g IR & forg
el FHEE ® W0 H BRI B Ahdl © | Belifh, 39

forgdl & fawfaa fear mr RFer avie See™
(www-gramene-org) & UR B¥ITORUT & foTg U=eam ram
s <@l AT {9 RIEdl $ URSWARY &

IRRATT STANT & ?’IQ, \YI“I“IIHCéCqI‘-ld7 SECERCE |

AT feror SRep! ToTfodl & are YRS gerfaal

AT forgd &I SUAIAT B AGLIHRAT & | T SI+MH
A 3ifdrs & oY SFH ged e & A= Ae &
fapr 9 & Syarlt gnm s fog aféra vamai @
T T | THTRIH ST S gehH ST (83 1.5) &
IR SWIFRYT BR ARG gl & T I U Bl
UEAM PR b YA U Y| g gEer e
UIgUes BT SUANT RD, 23, 499 RSO Afoar
Yo rgehd ¥ fRifed Agshl—icarse (TH <1 v Ta)

Oryza glumaepatula
(South American lineage)

P A H 3Mferd ot IR ofad: siveferars yaifaar #
e ® N ¥ oy T f gonfadl @ A
URERIORY B A gl & | | fafire
=TT ot W § | Sfdd: 1100 fagdT &7 ggdar @
ST ST STRISTT & U—Si=H & eferd a7 gomfaar
M 3R UR—BWaRU €| 39 fagadl &1 oiFm
(ATt aruaTel @ ATer) H areedl A ¥ faaRd fasar
S 1100 ¥ W 352 8! BT Vs ATglod T T4l

O. meridionalis
(Australian lineage)

o 1.5 MY BA—8diaRoNT JTe) A= den § gu—si=r R e oot gt §

Tl § UG, UERIT U STAargdid qwadl 8q 3qdifiis Ger



TSRt (Bfd 1.6) § AT AT T F{B UaTGl B
Bledx W1 s uRaftia gu vd gargara A &
gIRAT U 5 | §9 UHR URSWIRY &R+ AT

AISHRICATSC [FEdI BT U ST FATE ARG B
TS| & I T yonfaal & for faefid fear
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HeTeierar Hatd S| @1 UgdM & fo s arfied
ST IS & w9 H AFT ST 2 |  Teifds, 39 g
& forg S wxame agd A € | grer € §, o &
T JR—T 3R 1 01 1 51 S99 U1t & IR i 1 gehd
BT QT IR o1 © | 39 G BT SUANT fIawfia sig

ST |l & | g8 1100 ifed fha U Rorgd 7 wac
STl Frae & fARre SHM & &I Wi g arad &
fheT H e e SIaiad &1 e UaT &_d 2

AT fIem ursuerg @1 SUANT PR 8Y ARSI
AIfedT & g H IR SiFH IRERIT=Re 6+ A1
T & uH o e @1 ugA @ forg fhar o |

1fYq fafderar faveiyor, w4 e Tl sregae st
H ol 39 BT YART fHar S &1 © 99, 39 fasdl &1
3ifereT BT fabr Tfd W 2 |

TU—GIHIH & AT JRTSSIT TSIy § gotrfad) & WX
P Uga & forv SUARR 727 3vifd s g

TO—SIHM | 4T siRgon & fafa= uonfaal #§ 9
IS forgd! &Y Ud 73 S0 (TASTTHT BT HXHRVT)
P UgAE B TS & S SRS Fdld 3T ST,
RSO ®fPURTE, IRTSSN ANRTRTHHTET, RIS
TTANUCAT 3R SRS FHRFSAE Wl dRIsR
ImenRa ufdfshar & Aeg® & ugard dRA H e @
R 47)] wa & v U9 el & ugaH
SIRTSSIHIRICTET & faRId ST @ Ty SMRISTT Prater
(T UF & & —oi-M) WrHTfdd wU F dg Ha1g 831 |
TTT ST dTefl Ui 2 | S99 40 § <) S T 9°f Hiex
R A W ®e TG & oNd B IE ergurd

o 1.6: PRI TIRAHR R AT HIDBRI | 39—TdgT T |

SIFTETZY: 1. NI, g &fd. ST (FRaeeaaR), 2. NS g
3. S (& —30 9), 3. NS, Aclia &fd gebr (siwoh), 4.
RIS, I 3fd. $f¥PT1 (2), 5. NHBUIH, 6. . faxT, 8. 3.
AR, 9 i1 FIRkTE, 10. ot FRREHAETE, 1. 371 TgAIge iR
12. 3RS AREHfer

RIS #H, 23,49 9 JRTSON AT & <7 fhy 7w
AEHRITATSS (TAST THTH) & Iehd T fohy Ry
had 359 foFgd RIS Bibierel H BRI TR
PR ARY YT T | Y-S & F9 Ge & 4
1100 T SIGAUH {28! & A1 359 AIDHRI B oIl H
Hacl 84 HIHR HMRI UIY Y | HH IRINT T
% QR 84 forgdl # & 82 BT gorar 17 (R .1.8) |

e 1.7: fafer=t amrorr wromforat & ferg wonfer fafdrse wrav |
STFTETgY: 1. SRS, ATd 3fd. ST (MaeR), 2. NS,
Jfd. ST (S-30 9), 3. RIS, Weild fd yedhud (doh), 4.
Ao, W sfedr (@2u), 5 NwfburH, 6. 3Nfyaw, s
SeTaRET, 9. 3. aTffEl, 10. SMARRSATETE, 11. JIFATUTABIR
12. RIS ARSAfeRT

g H UG, ORI Ve STAargdid qwadl 8 aiiis ger




o 1.8: IRIST & HIA—CRIBR BT AT HDBRI H SIS NI
Coarcata A SIS TH.50 AR | 1. 3N, i var oS
(FOHER), 2—7: SIRIST BIbicel & BE AfTH

SHATIST g™ AT 3R Jedddh AT UfeRe & oy
ST D ToT=+ TR BT fadr

SHETIST SJeT™T T 3R Hea¥qes RN Uik & HATS &
for B-fig dov waoH  (F69 / AeReAeed
2231—37/d1/ HIRMRTATTH 2620—1) BT YT ST DI
g | IAH H 66 dIAT, U, TS+ il fdb SIATI[ST getdr
T @R Yeddqsh 7 UfoRe & forg fafa=t Sie o=t
@ AT | A & goqf # Sude 2, T 99T
ST @R R aredt Jedie fhar ST | 39S
JTETET Yoll 3R T BI NiLs A1 (THME V) T4
Xa38 i Uil STl &, &l | fdawRyd faar 2 iRk
12 U5 Y T STt fobam T B | 31T TR Y &Y 60
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(AR SHATYS S[er™T AT AR S of ST &7a) &
PHehI AT H BE AN el HIRMRY—3MR 1,
MBI, oIHTE, Ioiid, Wel —10 3fR dIge—82 d-il 2 TH
2 AROT H I~ DI TS B | ol 93 TAMNT A W A
faf=1 Garel & AeEs Siar] gfeRe SiF fafd=
AT # Suererdr o T § |

T3S 1. 3TR 3718, Y. TRIeToT Ueid iR =g ufaftea

% 2017 & SR, Rifad (@EwH) iR auf 7 Soret
forerell (R v wer) TRRfe & forg T ong & e
IS § & Sia fafderar adevn & fafr=r =ron & &=
=3 ufaftcal o gerar & | i fqavor arferar 1.7 #
Rl fpu MU € |

RIS AT —4: ATdeT § {9 ST erHaT
4 g v iR JerR
SAH Uldl El’?f CREIS! Q—CT AT, DI IRY SUYN] %‘g’

JeTH S el a1 fadra

T T gels Sl H A Ud BIEhIRY
SUIRT &A1 H gl o T Al &7 [dard

T H UeT 9ol Bl STRIT B Sod SUS &l Iah
U YT Hed A1adl e & fIdT 7 AT (o &7
P BT BT FHROT 20T Td BIRDRT SYAR] F&TH
geraell d fhar T 1 WRI% 2017 & SRIE AEH
TG SUART gardnel, 9uF, N22 ud gfevm e
BRBRE ARIYT TTAT §AR Td IR 64 Pupt BT HhROT
AT e SYSTS; fheAl & AT fopam ram © (arferar
1.8) |

TIfefeT 1.7. T 3 31 3R 3ms O uieron § ufafteat &1 wew=

gaer &1 ¥ CHICEI] AT geT S (RT) fafdrse @reror

. A\ LR ST R oS
T | I

WeMR3808—13 (ML n aﬁ : SV IS AT (109 5%) |

25997) - a;l{?ﬂ Y T2 ) (@TT &) | HegH Udel 31, 109 AT |

50% YI)

W3R 3 9 3-133—67—43—2) | ISR 1009 / 3. w1 (1 ) SRl Y e H 7.77 S/ BICIR b

(a1 $ & =T 26843) | Sfdrdem 3 SR 1009 (ol =) |Ter v JeIT UR Vel

W AR 3 9 3—15—1—5 | AT 3R 1009 / 3.

: . T o & — SR JEAN SUST U B IMIR W)
((j;‘s‘ g 3 a 25 9 | sfddem ¥ R 1009 (RsL) (R &) |

T 2018 & TR, 16 TGl TIATSHISTRYT T 10 T T—ITeTT TR IRIgT WIeroT QM) & forg Amifesd frar T & |

e § UG, UERIT T STargdid qdl g 37qdifRie GeR



TIferT 1.8: HeTH UINh SUANN VTRl &l Sod Susile,
T & 1T FHRoT

TEi/B21 S NACCIC/ACIN
J1.3TRIT.205/N22 I+ delle/ IR 64 Pup 1
3fex1/B—1 T AT/ IR,
gfaB—21

AU 3TTETE BT 7 BRBIRH 31awel B UIeT SR

RIL ST & fAPTRT 8 BIRBIRE SR =rae vgfte ¢
AT 100219 BT FHROT MTU 1010 T Y& 2016 & R4 fhar
YT | W% 2016 FHROT {HAT AT U4 F2 UG F3 Gifedr &r
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o BRBRA / 10—11 fHUT / TFEIR B &R | WO g
JET 2017 ¥ foam 77 | WY oIS UG dTferdl &l ofF TS @
JITATAT F2 Ui & Uil # 3= ofefon & fofv | faaRor
TTIT 77307 |

e 3T DI SRMBY 8 Iod IUSIS Ae0l & o1y
EENICIEIRCIN]
UleT SSTIRIT & T & &FdT 7 ST UaTdT &l g

TRIB 2017 & QIRTE Bl 1500 S UTHY BT Sira Ui
3T & forw g wcger gas Rerfa & forg foar |
9 3 96 SIIF UTRUI &1 Uh dad bl TTd]
TR 2017 T4 I&T 2018 & SR 15 Ib & AT fbar
T | 7 U S ured [ S aaii s gfg,

AT 1.9 2017 @ et AT 7 Wl gag uRRURY # IR tier it & forg iR |IgoT &7 fsres

UEpEAlill X 1594 | 29 | 00137 3942 | 17 | 71 | 02221 | 01990 | 1.6771 | 0.4962
Annapurna (11)

gttt 1457 | 25 | 00092 |3636| 13 | 55 | 0176 | 02108 | 1.5564 | 0.3971
Annapurna (100)

gttt 1299 | 25 | 00107 | 3641 | 14 | 59 | 01573 | 01920 | 1.6729 | 0.3490
Annapurna (112)

YRR 1488 | 27 | 00113 | 3344 | 13 | 55 | 01574 | 01881 | 1.3257 | 0.3479
Annapurna (64)

UEYEEETALATL S 1958 | 27 | 00125 | 3673 | 11 | 49 | 0157 | 01808 | 1.2250 | 0.3440
Dular (4)

UEYE G X 1599 | 28 | 00078 | 417 | 16 | 67 | 01506 | 0.2115 | 1.8364 | 0.3400
Dular (21)

EAP 217 -12 1911 | 27 | 00145 | 4115 | 15 | 61 | 01544 | 01690 | 1.5743 | 0.3331
UETpmlinl 1854 | 26 | 00124 [3975| 11 | 53 | 01515 | 0.1788 | 1.5150 | 0.3312
Dular (25)

i 1915 | 27 | 00106 | 3683 | 13 | 57 | 0.1482 | 0.1884 | 1.2629 | 0.3276
Dular (18)

pathuflennatix | 1637 | 29 | 00089 | 4078 | 12 | 49 | 01406 | 01971 | 17436 | 03136
Mean 1658 | 277 | 0.013 | 36.02 | 125 | 530 | 0.090 | 0137 | 1.389 | 0.185
CD5% 039 | 003 | 00005 | 0.82 | 004 | 015 | 0007 | 0.005 | 0.059 | 0.016

g H I, ORI Ud STAdIYdr Tl B SaiiRie gur
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P A AP ST 3NfS ggar MY [T diferdr H
feam T B (A1feraT 1.9 T4 1.10) | B9 Ifg R & 2@
I STH S UTHUl B ggEE o T UG SHdT
IRUTAT drel SiF Uredl 3 FhRd fhar ar raar
IEL U 3T & fory wwifrd S Y uga I A ¥ |
Prad Ahod BT SUANT U AT & forv e
SI/QTL @1 Uge & o7y GWAS faeeror &g wainT
AT 1T | ST I WTeUT BT ST UTeT 31151 & ATer
T foreil & uR 2] fhar S Fadr 2 |

) &3 BT AT TR ST SUS B foTg TTansl iR Se
JHNIT AeT0T BT ggar

docll B AT U4 aafded SUS gq Tardmell ol
Ugd™ & folv WRI% 2017 & SRTF 96 SHAICISY &I Siid
[ AT G5 garTg o arelt Rerfcr 3§ &1 geRigRl H 12
P D AT BF TS | NI F T IR AT 11211 # 31fdrdmaq
IS MR (91 TTH ) & ST I1fAhaH IATEH doall
DI AT (15) GOl dF T, SMEIR 9334 9: 38—
—16—15—6—1 JIRUIIT —23MRSiY  —1  d—d1 3R
TAUHRS T 3R 336 SURRH 1ol & forg fgciar va
i e ura fed (@iferdr 1.41) 1 g9dT STAnT
qiIsy # grdve s AWIET B GUR BRIHA B
Iuarft g 8rm |

TICTHT 1.10: T GIATS o AT &H DR HepeT BT IeT JI6 31TST 5 Jal 2018 ¥ U2

LRIERL
1407 | 31 | 511 | 0015 (2286 | 52 | 13 | 12 | 0163 | 0.170 | 0.628 | 0.352
§IR (18)
TR 1858 | 3.1 | 613 |0.0231|21.00 | 42 | 1.1 |14.87 | 0.149 | 0.133 | 0.173 | 0.300
IR (4)
LRIERL
17.67 | 3.1 | 3.66 [0.0202|22.70 | 53 | 14 |1587 | 0.144 | 0.140 | 0359 | 0.295
§IR (37)
quRay
16.76 | 3.1 | 4.08 |0.0197|27.08 | 45 | 1.2 |1249 | 0.143 | 0.142 | 0.737 | 0.294
SR (63)
SEIRERI
gt (10g) | 188 | 3 | 475 002062082 | 45 | 11 | 1512 | 0125 | 0129 | 0144 | 0.249
T & g 1010 (2123 | 32 | 511 |0.0158|2857 | 61 | 1.6 |13.01 | 012 |0.145 | 0.524 | 0.248
JMSIAR 93336:
P54 19479 | 3 | 41 | 00156 | 2454 | 48 | 11 | 1544 | 0119 | 0.145 | 0.696 | 0.246
2RGA—1—d1—d1
vaTedl 6076 (1551 | 31 | 47 |0.0182|24.89 | 54 | 1.3 | 1445 | 0.118 |0.134 | 0.670 | 0.238
U/
172 | 3 | 524 |0.0243|2362| 49 | 1.3 | 14.87 | 0124 | 0.116 | 0.459 | 0.237
g (43)
RIER
1914 | 31 | 518 |0.0214|2172| 55 | 13 | 153 | 0.118 | 0.122 | 0.184 | 0.230
3F=TquTf (98)
i (G=111) |15.79 | 3.05 | 4.79 | 0.019 | 23.65 | 4.99 | 1.24 | 13.55 | 0.066 | 0.087 | 0.561 | 0.113
W% | 031 003 | 014 | 0.002 | 052 | 011 | 0.03 | 0.32 | 0.005 | 0.006 |0.042 | 0.012

gl H JUS, ORI Ud SIAdRJAR T B aiieih gur



TTADT 1.11: &5 BT &HdT IR b AN garg ol Rerfy 4
3T TRE ¥ UG B aTell SISy Bl !
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TIfABT 1.12: WAH 2017 B SR WIfdD gTeld H i
SITT ATSHI BT URIeTor

oy o | ges | arforal
Aerergy TEE | oes | g | SRS
@) | @F) | T
m“[ 33:?6{ 122.90 | 2420 | 17.17 89.25
3TS3N93349:
38—l
16—15—6—1R | 117.65 | 23.47 | 15.33 90.65
GA—2RGA—1
TIMR™M1211 | 11833 | 22.77 | 15.17 91.18
MR
93334:47—41
23—16—12—1 | 110.37 | 23.65 | 15.00 86.43
RGA— RGA
—1—q—d1
TIRAT 6101 | 12057 | 23.62 | 14.67 75.78
TIMRAT 7415 | 127.82 | 23.30 14.67 79.68
UIR™1M1260 | 114.68 | 22.65 | 14.67 74.25
3iad 11643 | 23.90 | 10.46 82.94

) wWifdws Rafd # GerR Foark ¥ IO+ g8 o
Tgftel BT Jedldh

AP 2017 B SR Bl 112 TR Hoar G ReR
fegmet ngftedl &1 I=1d f$argw vd wifds Rerfa |
qAHA fHar Tar| ITH ¥ 73 3 yRUM dred
fgsms ugftcal &1 R & wleor gg @i% 2017 4
WIfde gemaii # 1 a9 #iex &5 H S T | 39 | 13
IS FgIET 31 B JeTT H I Bl A U (0.
245 BT ufa a°f HieR)¥ SuTeT SUST TS @ | I 3T
TROT G dTell gitedl ®I gadR =1 gl H uiefor
2 R foam T2 |

Q) WH 2017 B SR WD TeAd § IId Tol=+

TSl BT HedTdh+

ST ST oTgHl @) T ufaftedt 5 9% (W,
TR &7 202, WRTR €19 203, WRIR &9 204 3R
AR &1 205) & AT Wifds Refa a1 afdsfoar 4
qferT @ Y| SR W, Ui ufaftedl, w3 9
99—377—2—1—2, MRIR 4116—565—3—1—4—4, HRIR

4010—8—3— SIUHINR ATEINR 1—SIR] 122—aTg 5—Tg

#o e fag af @t AR | wfy 2w
Ho Syt (fpyr) | Sust (fHam)
1 [Si7= 100 27P63 0.477 4.77
2 |SIvF 110 27P63 0.480 4.80
3 |SiwE 106 27P63 0.434 4.34
4 |Sg= 7 CRHR32 0.399 3.99
5 |3wa 14 CRHR32 0.495 4.95
6 |[SIvg 97 27P63 0.507 5.07
7 |39 14 CRHR32 0.495 4.95
8 [SIvh 2 CRHR32 0.428 4.28
9 |Siva 8 CRHR32 0.432 432
10 |<v= 90 27P63 0.427 4.27
11 |3Iwa 92 27P63 0.426 4.26
12 |<Sva 5 CRHR32 0.433 433
13 |37 13 CRHR32 0.429 4.29
AT (n=73) | 0.245 2.45

1, TR 4011—8—3— SIUHINRIMEINR 1—SI9g 136—TS
8—aTg 1 3R UIRIR 4007—547—11—2—1—2—3—3 H J&
b IR DI JIT 4 (422 E gaSIR —1) H Iod IUSA
o @ 78 ot (ATfeTanT 1.13) | ST T3S 1IR3 U,
2018 H T1eToT o forg 4o AT B |

WIfdd aadt e HIR g1 202 H GoR G ATDR
AEID db—HI YOI BT ST

UG Ud FeRId TN gwfed ofig a9y et &1
iR wa A =1 130 S ool # gfteavor faa
T | SAIRTD Td SBRBIY AThSl & R TR TR128
Bl veral fid & w9 # Sud Ui &= arel oAl
(ST 3R 3NUFTHUITS 14) BT AR &9 202 H
U gq g g AT | 39 Sl & o =
forgd werdr vd urel IRl # W qgwuar ueiid
o | ey Ugam 1T UeTar TR 128 (NPT) 6T HaR0T
A R oM 202 & A fHAT AT Td & 2018 H

Irae] | SIS,

RERIRCAGICCID IR G E RIS I B G GG GIN



Wied <3 § fAeRid SusT wIeT & d8d 38! Suol o drell
SHSETT @l T

CR 4007-547-11-2-1-2-3-3 5.34
CR 3999-377-2-1-2 5.02
CR 4116-565-3-1-4-4 5.17
CR 4010-8-3- GSR IR1-DQ122-Y5-Y1 5.32
CR 4011-8-3- GSR IR1-DQ136-Y8-Y1 5,28
Pyari (Check) 422
Mean (n=25) 4.37

Heifhd Ud gerd 401 U1 YIT H STUATRA faam 13 |

HHRUT & AETH W AJAIRMD = b1 T g
fadanfor el @1 wWifds iR Aeh 951 31 Rerfay

B ST BB, =TI R -

ER% 2017 & R 37TG] TS U T g 3Tl S
@1 |few] vd I=a UsER aretl R /e yiH
qTell {1 & A1 e 21 F, FhxoT Bl [damr=d o 13 |
F, UIeT # & 71 ¥gitedl # ¥ 33 &1 g1 &_a F, d
SITTT 1T | SR ¥IE H 112 F, U Hafodi &1 vae die
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Hafa ugfd & sfafa F, It # srraiRa fawan | g
18 SRS FIId F, Tgfedl o Mud H fHetd Iusf
HRITH & foIq ST 107 |

YIS Td oI STaRell H FHT TaTd 3TaRIEl oI
Tl @ It 3 argaei Rre=TdT &1 AT

€ e HEayYl 3T 2 Sl b el H T d uives ugrt
@ SFARITYOT BT e HAIEAH © ST Bl Ul & SiTa &0 B
JNMATIH B | 39 AT § IR SIe P oAwTg Td PIvf
ITh QTSN &) Ug e v e fhar T ¥ | 39d g
Hel 94 S ITHUT BT 191 U WRSd & STl 3 91
T ST (12' X 4) # g &z 7 | 9% AT |7 egR
¥ o 7T | gATS @ 45 & aTe RiaTg 98 Bre el Bl
T gaTa (65—70 kpa) # 20 &= & oy <=am T3 | gors
P 60 o 9Tg Uil Bl IWISPR OTg AT &I Bl
=TT T | ST 9ed i o diget o1+ 08 (ST 51), T 22
(ST 15), ARARG (ST 43), ATeAT 31T (ST 30), T 36702
(ST 44), ST 78 (SN 22) H &1 U4 TSI ST, AT
PIoTgad U AT (FRrF 1.9) | g 39 94 S vgfteaf #
TS Hafd 32 amvIfaw faeel @1 WERdr W PCA
fareeryor fo5am a1 S & 918 wire fweryor & aRreR aran
T (R 1.10) | 31 SWRIRH S W6y forgd a8
IS Ughd I g Aiew] 6w & f[aard &g arsHy
g(1.11)]

fora 1.9: TTael B SIAICRY & Sie B @dls 3R DI & U whifr

n e § UG, UERIT T STargdid qdl g 37qdifRie GeR



Hkdvui &, uvkjvkjvkb okf'kd ifronu 2017-18

T A ges / Wik aRRerfasll &g
A ATAHM HA F R/l 9 SUINN fbedl BT
e foar 5 | 3 IR {6 70 <99 ufcRgdar &
foru ovey Y 8 | 399 W foy HIeIR a9 202 U9 @
3R €T 205 oIl 5T Jib Yd AT T R &

wY H UgAH MU |
o 1.10: T TG H SIS B BV UG MRS B forw
qRIATe UT% H feTa
ol = " ',J'.,. r'
| 2° &
I e b -
] P Ladhl o "
e T - _1-':. 1:_ i .
_F'? ':' ;.ur R 1.12: MR 91 202 TG W IR G 205 BT oS G
o - -
. ; o e THeld S HINIT §IRT Med e Ud AT HiaRel
- ST T N22 # sfaifgor
i — __,_ . | Aot @ SERET YST N22 B I9H M ve
1.1 FRfde oI Gea fRFedl @ MR W) iR Tﬁ?ﬂ'l?zc 9 IR ?1'@ # Sd AT SUS b foluw
SITICTRT DT HgP T FEITSA, qDTY12.1 DT J=IEIT Sferd febarm 1 | e

dTfoTehT 1.14: TRIfde ATde <l & e F&Tor

HRIR &7 200 249 53 6.5 0.12 8 0.44 0.15 1.67 71.42
R &7 201 253 43.5 5.5 0.13 5 0.48 0.14 1.25 69.94
IR &7 202 38.1 48 8.5 0.12 15 0.41 0.14 1.39 70.81
IR &7 203 28.3 87 545 0.06 11.5 0.63 0.19 2.56 77.16
IR &7 204 30.1 49.5 6 0.12 7.5 0.44 0.14 222 89.31
R &7 205 37.5 57 6 0.11 12 0.58 0.17 1.22 84.36
R &7 206 29.6 80 9.5 0.12 14 0.68 0.14 2.57 70.25
R &1 207 25.7 66 8.5 0.13 12 0.6 0.2 1.45 71.72
IR &7 209 232 64 8.5 0.15 5 0.71 0.15 1.21 78.32
staa 29.19 60.89 6.83 0.12 10.06 0.55 0.16 1.73 75.92

g H I, ORI Ud STAdIYdr Tl B SaiiRie gur



22 & AT UIRME 9 & foly AWRIRTHTTH 2620—1 Ud
QDTY121 & folU  ORRH HhRa fhar Tar o1 | T=22
BT if TR A1 R AW QTLs &, S qDTY12.1,
qDTY2.3 UG qDTY3.2 YAV & AdH | HJe 8iil |
Iy 2016—17 & IRTF Hl 52 BC2F3 Ul &1 Sl
fafdre UTg™R &1 SUANT B RS 9, gDTY12.1, 2.3
3R 3.2 1 IR & forg SHTersfiT favar T (e
1.13).qDTYs &I YdT AE—5HTdI SSR e @ FerIdr
¥ foram 727 | §T9 & ol 40 WAt H qDTYs Td Pig
S 9 Y R 12 | Al H /E-g
3FERAT ¥ o | FH—JTH! UTEf BT qRI&ToT T B Rer
IS SUST & 1T fohaT STRATT |

wifdw Rfey § Sharoer gperar 7 TR fret &
feprar &g Sirar] fA=ier 1 srega

fowel 10 auf & Udhd a9 B BAA dTel Wd H WIfdH
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vd gARIfaS Rerferl # SHargeil &1 \aer # feiar &1
U S g 165 UM (16S llumina) Ud -
(MiSY) HETIAIAERT BT 3fega fbar 13T | 199 wlic T
SFIRAT & dra H ufdfharcd seaaE g Wids g4
TARIfdS Reafcr # Sharopeli # =Tadr &1 sregas fabar
T e @ Wiide wRufl & g S=a dwa
TEIRATel fohed T fabrd 81 A | 379 4 9 29.1%
A& Wifds Rera # fa¥rear yelRia B3| a8 <=
T 6 W9 ggR O "ET H S wD2101
(Planctomycetes) @ dT& o AT Al AAHTHa ol d
HRCIFeR Ul (McdacRan) a1 tRrsidacRar qra
T Wee g # AEge s BN @ RO
emgRIfeS @ @ aifde g 8| o wiasy #
WIfdh HSIe H arae] bl IAEDH Jhg 8g TEeC

SR fooe a1 faarg srafRerd € |

Fig 1.13 Representative Gel photo of BC2F3 Population
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RIS W1 —5: Tl § e, diftedar ud
SR RIU CRIES R CIN S BIN
TR AU o foA <reiaiie TSt gl @ gger &
forg SNTeTEY o1 Jeria

UTeh—eh el OTaiT URTHIER

IFTST & AT AFDI SR D WHT UhT™ IR G+ &
ot & fory Aispar fafderdr @1 qedie &y @ oy 25
SISXUH 311R 36 AlATET [AfGeraT dTel 61 STHICISYl BT
fareeryor 13 fafi=T TqoTasTT AR @1 faveryor fHar T

ofT | IS <xgT 7T o7 fob 31eqg= & ded I olerori & forw
fafderar g 2| grarife fafdudr @ St srerd,
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g <t 12 oY | orTTd & d'd U & IO
Aot fAfddr 9 S9@ 1 difRie GuR &1 TRRT Ydhe
fpar| sHac SiFersy § 9 U 3ud 3o &
MR TR d8R W AR THM BI JUTa & fofg uTg 7Y
€| =@, A0 Brer argd AR ATgHA DI U
TN & MR R ufemr & wu # aifiga faar
2 S 10% & B9 & 3R 9RT & IR Ydi I & forg
G JoTT @ oY SRAT [haT S Hebal & Sfel
feraferar =raer use far ST 2 |

SITeRATHROT e T
RN @Fd SiHleigY &1 Jeaied  fafre
AfFAAIORIEN S g vendrsfE |,

&R bl dlel Jod (TUHd), idrg / disTg 37U,
Tfietet |73, i @7 dreTs &R ofer Rerar (SR &
forg aiféres aram T o R fear Tqories (A1) &
HE— BT 15% 3 e |

TfreTd 3R AT faIR & Al § 141 5% & &4 o, ar
=TT @ Fapiol AT <l 7S off | A @raet ufcrerd
(TANRIAR), YPTH & d& SFT DI didly, ofwlg AU
3R HeT DI FaTS (ATfeTdT 1.15) © AT H Hedadm

TH— ARSI, QUI—WhAlfoTd ded, I0T Felased 3i%
2, 2—fewfya o-fUftaggifra (Sididiea)
SifadTeroRIT o fafafer (arferat 1.16) & forg et
BI UAN & fofg AT AT o1 | Ul BeAlferd acd (81,
61%) @ foly STaad uRad-eiedr <@l g o,
RIS (26.53%) & oI FaT &H e FHel
foram v o | gof Jeirars e acd 0.175—1.9 2 fiyetm /
100 UM ¥ ASWIRITST # Ieadq o & a1 o |

qTferaT 1.15: 61 SHAICTSY @ I[OTaT URFHIEY

oTaT o1 fageryor HETHTT LK | I KIE]
BT (%) 76.07 1.51 74-80 2.0

A fIR SrguTa 3.83 0.12 3.75-4.0 3.0
AT (%) 63.20 222 60-68 35

AT AT TR (TTAMRRR) (%) 55.85 5.58 43-66 10.0
UHH B 91§ M & awarg () 9.46 1.09 7.0-12.4 11.5
gig U 1.83 0.22 1.47-2.67 12.0

ST @1 o () 5.21 0.76 3.44-6.66 14.7

ST (f) 51.05 7.95 36.0-75.0 15.6

T @ drers () 1.86 0.33 1.39-2.7 17.9
TSt acd (%) 21.51 412 5.92-26.1 19.2

TS Alers U 2.88 0.63 1.67-4.65 21.9

RSEE 3.49 1.04 3.0-7.0 29.9

STl TEvUreiled (THYS /100 UTH) 113.36 50.35 55-260 444
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SIFICRY Shote 78 Izadd  HI-ARISIAIA  (84.1
el / 100 UTH) & AT UTT ITRAT o7 | Ff Belfordh

AT 10.34—280.45 iU Mg & iU #
ITIdH Hed & A1 Bl © 19 [ SHICgd BRI Bl

STIdH q FeldMigsd (1158 9 UAGIAIS / 100 TTH)
IR S O O T gRP (93.72% IARNY) & ®Y H YgAI
ST |

DT TS U 3R S AR & a1y 3=
TR A SiHIersy &1 faam

Th—3 AUH—7 GG § 24 I HATST H G 319 G
BICT 3TTST YAGHROT TSI Bl Jodih Riams dl Rerfr
H fopar T o7 3R 419 UH Wl & TU 3iR 36 AH
Sd IR, AR 3MMBIRD! UrHl 3R G &
MR WR §91Y 71T o | Udh ST STT XTI TRIETT 7 17
HA yor4 gfaftedr & |1y a1 gefea s fafqerarai
BT eI (BT TAT | FIMR 2 9 82—26—8—2 1 HASS
g% fafqerar enfa= (4.56 21 / gaex) & Raelb 5.045
T/ TR D JMAAR U & AT FASTS WS+ o |

Qj‘- &I BICT TS AT BT TERGTT 3R qUg

IRA & A= I1od] | MO 226 AT BICT TS
AT D STHATSH SFTHT BT el U IR R 375
S 9 # 9fas & SYART & forv fopar Tam o |

Mrrsifer fafqear & Sharost gherar T gfeRY yar
B B foTT STdT AT Bl Sird

G & TS SiFIergd Midistier & foy Iugeh aTa
BT UEAM B B Y, STt gierdr I AiiRe &
forg 1ot NIL & 121 3 Tl &1 B gAagele &
aegH W qeaie fhar war| Wi foafie @Al |
afoRrer wfdafsar yeRia @ | @dl sFmga forifts
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Al SiFIegy H guR 3T gAT g 5 Pl 34
SiFIergy & 4 SUgth &Il 3R WA © WY H

g1 A7 AT (AT 1.17) |

UA.3RIMRATS., hed H IS TR & Ifaid H

NEIASAEIERIEIR IC

I fafggar wieor g Bler e
(T —qgws)

g T Td (@), S (HIRYTY & 907),
UG (GaRTST, DA(BOIE], DIATTHD) AR A
(@erR a1 909) Wfeer =t wfARed e AgRo® i
fSomea 4 Rifera Rafa & dsa 09 afdefoal & A
qATHT B g off | TINTHS 3IAd IUST 5726 1
TACIR B AT 106 AT (& Tl & |1, dief &I Harg
1132 9 3R 344 Ufped /Ter off| fafa=
gfafteai § @, ST 24617 7 6.55 <1 /TICIAR B 3
3FTST SUST B W1 AP HISTR 909 (6.5 T / BICAR) B
T | A 3[BT UG (6T |

3) URMe fafdg odeor — guldd g oo
(S drEr—qgersh)

e TR 16 Ufaftedl iR 6 VK™ db fhE!
(@fa), SiFet (IR GIrer &1 907), oTa (SaTe,
BTblE], BIATHD) AR W (U)o 1
SmArfTa faam T e

IR Ufaftedl & id goI 3fafer 116 Td 3
=1 & 121 5.9 5 T/ FARIR o, UE Bl HATS 113.2 cm
31R 312 Ufeed Uiy aEfieR off | Fa 31<aT < At
580 T/ TICR DI T W UIY AT 4815 (WK

2849—2) ¥ 5.95 T4 [ TICX DI ITdaH ST SUST Gof
EIRIERI|

dTfeThT 1.16: Tt SiFICZY | TERITRITSE 3R TERiiRiTs e fafafer # faar <t 78

A=A (e / 100 Tm) 0.692 0.175-1.92 Rayada 62.89
-3 (el / 100 o) 41.337 19.67-84.0 DZ 78 26.53
He BAlferd dw (el Wgcl100 IM) 102.927 10.34-280.45 Lakhi 81.61
Gl Feldrigs dd (e wWig/100 719) 45.935 13.22-115.89 Chhola Boro 58.19
YT (R %) 50.317 3.75-93.70 Chhola Boro 58.47

CEt-Catechine equivalent, CE-Catechol equivalent
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AT 1.17: TFREIRI TS SATTISA o folT ST <189 &1 AR wfcrferar fafi= ufcRe i e/R

sfiHtersy Arufafemar IoTEANT
T GrE—5 EEURICH -
I TARTEI—5 aferRreft FY 13 3R TaY 21
T SIRIAA —1 PEENICH -
Sd QT ST —1 afrRreft FAY 13 3R TaY 21
TG (diIEi-5204) BRI -
IId FHEEG ARt TFHU5, UFAU13 3R Tadu21

9) I~a fafder weror 2—amadt Sta— affavor (T
2—qTITHIC):

Th BIATTHD, AN, ATSIAR 64 3R AR
|fed 15 Hidfteal &1 Jeaie Rifad Rl & Jed wa
afcrgpfer aRieTor # faar T o |

TN 3 JUST 5.26 T/ 3R 103 3fa =i &
AT T AR U B A 1118 w0 | faf
yfafteat &, < fom Y 5204 7 7.60 7/ B TR HI
ST SIS SUST B 1T HAIS YS9 fhaT |

%) M fafdedr qeor 1— aad IR-BiEhaed
(T —1 IRIBIE)

gRReIfR § v ufaefa wieor § fhar o
TINTICHG 3T SUST 5.03 o /gdeaR off RTaH 106
JiAd 3T et iR gl & a1 107.0 FHT off @R
fafrr ufaftcal # ufafe omEgddy 26398 (RflemR
2830—UITATH—17) =1 503 TA/RICIR Bl 3MAd AT

SIS & AT FIIS TeeH {HaT Faiad Siid AR 64
(4.26 TARTIR) B RaeATs |

W) uRfMe fafdy weor ade 9T BiefhaE
(RMEIIEI—arITmHIe)

35 ufafic drelme, fRRIGRYUe, 3SR 64 3R
gl wfd 35 ufafteat wnfae € < gfad wat @
Ted Uah [+Tefeds TRIeToT # i by MY & | IARTID
AT SUST 4.4 9 TA/RFCIR oI, FoT4H 94 3it\a fad et
3R Ul BT Harg 108.0 WAL off iR fafv= wfafeai 4,
afafic AMESET 27183 7 AAH =ds fAfIerdT AR 3.
84 TARICIR & RIATH 6.75 TH/RICIR DI U 3T
IS & AT HIS Hae b |

) HEH gl M (T 2—vHed) & forw S
fafaer wieror:

ISR ST (Sqoiye—14, T 5204), Sel (J8R
HAFRGY), EEfs (B R R T 3) 3R W
(RNIRYH &7 907) Afed 17 ufafteal &1 e Rifoa
gRRerferat @ wfarepfar fFerm= 3 fhar Tam o, waer agsel
25489 3T & AT AAIS U farar 7 o Hdsrs
IH WGL14 (848 T/ TICIR) & RIe® 856 < /
TICIN Dl IS IUS |

q) I=d fafdyr uleror 1 HemH gdelr M (TAIET
1—H0H):

UE A6 TS (Soiia—14, dUIET 5204), S
(ETR A, TR (SRIRIRYA 3) AR I
(HIeTRTH €19 907) Afed 26 UfAfteal &1 qeaia-1 Riferd
uRRerfRl & d8a g ufapia uRieror # faar T o,
AT T AIRTRT €19 907 8.33 THARICIR &I JARIA
STITST SUST & AT a0 Ua9ie foha |

9) YRMe fafdy  oeror #emd 9den 3T
(ErEdrEr—vaea):

5 ISR T (SeeoiVai—14 91T 5204), S (d8R
HIMRGY) 3R WY = (AARTH & 907) Al 64
TqEd e Hfrpia adieror # faam 737 o1 | 6154 (TS5l
27146) 7 ATTH P SN 14 (570 ST /TICIR) B
Racts 7.77 e / IR D1 AT M SUST & AT
IS UG o |

AICRIP G101l 3 HI-Ta ufaftedl &1 ueei
T SHHICTET HIMR 2948 —2—4—6 IVTRASG H Tgell

Irae] | SIS,

RERIRCAGICCID IR G E RIS I B G GG GIN



P wfafte & v H urn T o, fORA Ff 6 A H
5876 T | TICIR DI AT TSI SUST &It off, Do
qre AT ARIR 2982—2—4—6 3T 5.38 7/ TIeAR
P S0 IR A b ufafe g9 T 9 sEw
STHIETST AR 3505—7—1—1—1—2—1 IR36 / fastem &
B eI gt & # IR e w2, e wa
ITTHT TP TR 22.85: STST AT & 3R 7e 3R ufdes) &=
H Ul W W 8 9 I Ib W 20.3% AR 11.47%
SUST AT |

AICRIP TRI&TOTf & foTu U Arih=

5 Jod 9WRd gU, 3 dM gufda wfafedt e
2981—16—2—6, WIRMR  3663—261—8—4, WX
3715—119—18—9—2 3R WURIR 2982—14—6—3 3T
SUST &THT 4.5 T 3 3Mfd / TFCIR 3N 31T 3T Dl
T[UTEI AICRIP URIETOT IVTRASG @ forg 1A T 15 o |

it 1 fadre
Hax @l /e | faefaa gufta sier o
1aet B! fAfGerd HieR Geier &7+ 908 BI SR fabar 1
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ofT 1R 3N, uf¥em Tt 3R SR U9 WAt & forw
R RIfd & forg SR g A sl o fadraT
[T gRT AT fam T o | sHa § eEfy
143—148 3 8, 93.7 CM &I Uil B TS, FeIH Udel
AT 3R ATBHT IFST SUST Pl &HdT 55 &7 /

IR UTS 7§ |

BT ISTHA B MRS GIR
AR BleT 3N T e uf¥ad e #
fa @ &= | ydbia MG o7 Fafad drelf o
JU—[e8 | Ufth A & 91, 9@ AN & TBR,

et anfdhcaar iR e & Aaar & MR W 4 Wl
# g frar R |

JEaR difted Toif & ol uoi e
EER SRR RSIER I AREEAR]

Ied UG sl | A= 3TTST 9o iR T[ora &
SI&TOT T $hgT HR- & folU, WP 2017 § fA=ferRad
T TIDI A BT BT ST [HAT AT AT IR I8R
SHHTCISY (ATferant 1.18) & =3+ @ oIy 1T G |

Fig.1.14. Field photograph, panicle and grains of CR Sugandh Dhan-908

qrferaT 1.18: I2a SUS IR UIfted o & HaAIT & oy I 7Y Hra—daraTT

1 HRIR 4107 o1 1 TR

ST 5204 TG 1/ HRUH

fdgell— S=a WIdH (12%), Sa Rid (24 drdigs) @ik
P BTEeT
BT lll— I U (11%) iR i A (24

2 IR 4109 PR

HaR2829—TTATT—116/ BfciT—III

qrdres)
HRIR 19 310, WIRIR 2829—UIUAUA—116, HIRTR

2830—Y1 Ul UH—

AET 5204
9 1 // TOTES 1

3 HRIR 4110

HIRMR 2830—TATH —17 /

17— 4 iR ol # S YeTaR Sz M (9-10:)
it / mfaftedt & gevfa

P 3 3R IEY 5204 T 1 3BT YT AR G
EIRINCKIE
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T3S 13RI, Y. TRIeToT ) ufafieat or ygei=

A S A el @ St fafdear @ g fy gt
A UEAM DI TS B ST RIS ARSI b b e
T § TRIEV & gAY a9 H | T SiIeIsy 3msscl
26398 (If13TR 2830—YIUeTTH —17) AT 93—-98 cm THelf
P HATS B AT 5266 fhell / FCIR ST B AT 9.70:
TS WEH aed (STYRM) 3R 510 fhedl / BaeaR Wi
IS DI AT H 8.5% SHUIAT 31X 408 fhetl / 2FCIR U]
fafire g 9% w@orf 2 |

U 3 STFICISY JMSSel 26393 (HI3TR 2830—UIUeed —124)
9.5: SR o SR & 1T I U (5.1—6.1 T/ 5ICR) DTG
3R SATARIR fielt & HY odeml W g9 3 T T Th
SIFRISY IS 27179 (RMRIR 2826—1—1—2—4d—2—1) Pl
TRTSARTRIS— TRI-HiCfhaR RIeT H TaIcr —1 T 319
Sea Sih a0 (27 GrigH) 3iR 5104 fdhell / TR SUST & forg
TR fhar T B |

Fig 1.15. High protein rice genotype IET 26398 (CR 2830-
PLS-17) in 'Swarna' background

GRATSHT FAT —6: Il JAEMRT Ul JfH 2q
I=d JUSITS, A1da Ugitesi & f[aamra

AlReT™ 802 (JATHI  3fgscl 25673, WK
3922—22—7) @ g, ST f wuii—q1 / SMETR
81896—d1—d1—195 & &g IO gRT fasfid 2,
fI8R 3R 7ey yaer Al | aul i3 Sorel AT
TRRf® & forg @ MY o | vemEdNemensy
LT § FHY SR TR SWIh b Bl i 3us
T TG b dEd 2344 fHUT/BACIR SR AW
Rerfad & dsd 6508 fohall/BaeIX TRl TN 21
SIHTETSY 135—145 fedl @ sivga uRudadr srafs &
1T HHGIR ©T I TBbTI Fae-90el 2 | S99 19 U1 &
TRIETO YR & A1 BIS A 3T 8 8 | I8 a1
Bad (SSBIC 3R Gl arferdl), Wil A, ¥RT Ha bl
PIC AR HEIH B org AR &, TAT SIaTI[ST e
w9 ¥ R 2 | (o 1.6)
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Figl.16. CR Dhan 802 (Subhas)

Fig 1.17.CR Dhan 410 (Mahamani)

Fig 1.18.Grains of CR Dhan 410

BfelfT &R Mo & de WeR a9 &1 |Wga =mad
fTeTd @l JOTa Y ST-idh U4 31 g1 g8 ot
@Y AT €1 ST urar AT B | 39H A Ui aed
Y HICT TS 3R 3= IS JAATST YoTal AIES B
SuRerd €| HeIR o9 410 (AETAT ST 24471
TR 2683—45—1—22—1) 3N I5a # auf 3midra
Jorat forarel saTrat # Wil & fory wafad 2 | smenee
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AT ATl ST YTt BT HISTRUI/TT 38700
P g I I faefRid far mam 2 | snfeem § 9
TSI BI ST SUST 4353 fhell /3R B | SiHICgY
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JIRIR 2683—45—1—2, WRIR 2683—28—121—4, W3R
2687—2—3—5—2—1, WIRIR 2682—2— 3—1—1—1, HRIR
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SISt gerar RN, 9ol 3e6e faver SR 819 wie
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TR 4050—121—28—13—3, IR 4050—121—28—13—4
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LIS A1 TSI 31, TawU21, UaNU13, TawiU5
fafr=1 7T vd SHd & FATSH | S fhU T 9 | Th
gor gfafte R 99 1. a9y 21, aay13. Uadus
(FT/MTX 4050—121—2813—1  3ATY  HILAR
4050—121—28—13—2) SURIT & BT HHRIT HRIR &
801 diftsd SIF / RISIVA Halod &3 & folg  F1 St
H T T | ST B S[GT W, WOI—Hd1 BT FHRT
IFET DRO 1 3R T7d1 REV ARATT Bl & oIy
o | SEfe o @ gedfd H, F1 de R
TFHY 21, TFAY 13 IR TFAY 5 SISl ST s
AT & forg AR 2 goi oiiR HieTR &1 800 & AT
I T B T |

F4 Gemacl <), 1% 200 O/ d9reT &1 Imaral grfy
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S 7Y Uil H | ST 225 IHT G2 S T |
TAd B & A oHel H ¥ Ud ufth Ud
IW—HICTIT STUTHT ed~ TAY STeTHT HTaRIET
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gfaftedt § ol &1 TS, S 918 HHYT: STdfd MY I
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TR fafderdr et uRieror (gdrei—faafad)

factfad rafy @ forv URMA® fafaer uieror a7 60 TieToT
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Fig 1.20.Effect of varieties and age of seedlings on grain yield of rice under saline soil condition
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TTTaRT 1.25 TaTgel 1 H < @l 31uert fafree I[uii |fed ATeie ad=

SR-27-1-2 791 33.1 107.5 34.5 35.96 1.56 73 | 147.85 | 22.488 126
SR-64-1 7.66 28.9 100.8 30 33.85 1.28 6.9 9755 | 27.012 | 935
SR-48-2-2 7.44 25,3 129.1 30.8 49.5 1.41 9.4 1245 | 23.514 124
SR-36-2-1 713 20.1 100.7 | 30.8 41.65 | 1.785 | 52 | 108.43 | 27.185 120
SR-55-1 7.00 17.9 96.1 271 41.3 1155 | 74 91.05 | 28.968 | 133.5
SR-27-8-1 6.89 16.0 117.4 32.6 40.6 1.48 9.0 105.0 20.34 123
SR-9-2-1 6.67 12.3 130.2 2.3 45.1 1.275 | 7.7 78.72 | 28.106 121
SR-27-4-1-1-1 6.47 9.0 104.9 31.8 39.75 1.23 7.1 134.5 | 20.892 124
C-542-3-2--1-1-1-1 | 6.45 8.6 114.8 30.8 52.45 1.53 8.3 109.3 | 20.997 135
SR-36-6-1 6.38 7.5 121.4 324 4825 | 1325 | 9.1 93.4 27.784 | 119.5
C-345-5-1-1-2 6.35 6.9 109.2 29.3 4295 | 1.755 | 94 112.2 2426 | 1265
SR-45-3-1 6.33 6.6 96.4 27.7 38.95 1.64 7.6 196.1 | 21.341 | 935
SR-6-1-1-1 6.19 43 97.1 26.1 3245 | 1355 | 82 103.7 | 26.061 145
Ajay 5.94 - 116.1 30.1 4175 | 1.265 | 74 139.3 | 23.531 122
CD(0.05) 0.69 - 5.7 3.2 4.2 0.26 1.8 13.5 211 3.8
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CR 4113-3-2-1-1-1-1 CR 3724-1/ TJ 171-1* 7.15 74.0 114 116
CR 3856-72-1-2-1-1-2-1-1-1 |CR 2324-1/ IR 73963-86-1-5-2 6.83 66.2 118 75
C-741-6-2-3-1-4-2-2-1 Cr 3504-181-3-1/CR 3727-12-1 6.54 59.2 105 88
CR 3856-44-22-2-11-1-4  |CR 2324-1/ IR 73963-86-1-5-2 6.1 484 113 116.4
C-638-6-2-1-1-2-1 NDR 1045/ WC 69/ /Naveen 5.04 22.6 112 113.8
C-861-1-2-1 CR 2324-1(N)/ IR 73963-86-1-5-2 |  5.02 2.2 104 97
C-636-6-2-1-2-1-1 MTU 1010/ Wc 274/ /MTU 1010 |  5.02 2.1 107 104.2
Naveen (B.C) - 411 - 100 111.3
CD(0.05) 0.64 - - -

* WC indicates Tropical japonica with wide compatibility gene

Fig 1.25. Performance of SR 1-3-1 in farmers' field (Multilocation trial) (RPP: Adoption of Recommended package of
practices; N.A.P.P: Non-adoption of Recommended package of practices)
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Fig 1.26. Performance of SR 1-3-1 in farmers' field at maturity stage in Cuttack district

dTfeThT 1.27 AP 2017 H WARUTT 40x3MSINR73963—86—1—5—2—2 hIxT W JATIMST-TD TS G20 BT TSI

CRR789-11 65 126.1 18.0 24.4 8.3 2.6 10750
CRR?789-8 67 125.3 14.9 241 8.8 2.8 10250
CRR795-6 55 130.9 20.5 24.6 6.6 2.4 10140
CRR790-74 59 134.4 19.1 25.4 9.2 2.8 9525
CRR790-60 61 119.2 18.0 229 7.7 2.4 9468
CR Dhan 40 56 132.8 13.5 23.7 7.8 2.7 6688
LSD (5%) 0.9 1.7 1.2 1.8 0.2 0.1 1462.0
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JfoFIETiTe o7 | THRIR 1 # oI ST Uawus5, Tawy13
TAT UAU21 BT BT Th ddd diihd © | 39 ded ¥,

ST SUST IR GO &I & Ty 48 TAGIRIR
fafdaa g # dd Ruid fey 70 A1t &1 aRieqor
faram T o &iR 11 diferdifhe Urg 1T o | J uifeifhd
DR ST B SMMBR, ST G, ST qoi, TS
qrferat 3R AT Bed BT TR o= & | SiFrergy
THRIR 55—1—2 HICT 3N AMHR, S ST =T,
qrell ITET, HdaTs 3NN 3N Iusl & gfafafa &
qTet JNfhad H=IT H Vel (B:) & U AbRIcAS URI

Fig 1.27.0ut of 245 plants screened of resistant alleles of xa5,xa13 and Xa21,Plant number 101 carried
all three resistant alleles fot BB Resistance.
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T AT | D AATdT, SNAIEZy WY, THIAR 15—2—1,
MR 1026 99—3—4 3R TWIR 1-3—1 YAH Uid
TAid @ foy weRIee R €1 ARpfa THeR
15—2—1 HICT I AR, Sed UfThel AT, TS
3R SIS AT & FoTU AHRIHS T fohar 137 o7 34T
TNE, 3SR 102699—3—4 o IFAST & AR, TS
U, STl T, FOTge ed, HaTg 3R AT U]
P foTT AHRIHD UTAT AT AT, STdfh, THIR 1—3—1 H
AT 3T 3MMPR, Wl dToll, ST AT G&T b foru
ABRIHD TeATe T, ITell ITET, HATS 3R SIS |

HTITHED HIDBRI BT SUANT B 96 TAINNIARINS foheaf
T IMTIUANIUS 14 S BT WHIFET

JNMTATAUIYE 14 HEaqol SUST ST § | T © Sff 9l
ITETRT 3R Uy Yfdhet M AT & ARId ¥ SUS
BT geIdl 2| AMTATAUNTA 14 S & foIv dratcHd
AR SgUhdl SR Uy 1 fare & wrer 96
TRTRINRRATS STRT &l 7T fhed] & SiAmET & aei= = 10
forel § Segumdl @ IURTT 37k 69 fowAl # TSIy
1 @ SURART BT Hobd AT | Seeguepdl (BT I
BIEH?) B forw I 10 arda @1 fret T mEdv 1

HTITHD HIHY B THRIHD Teildl ol © |

BTIHD HIDR BT SUANT DR GUR aTae] H PHIIACHD
SNTHUIIITS 14 S BT BHIT

UAGIRIR SIHFICISY & SHFM, THIR 18—7—1, THIR
14—5—1, THRIR 6—1—1, TH3IR 1—5—1, TR 3 9
—3—2—1 3fR TH3IR 1—3—1 & HIATHD DR SQhUl
@ A e, MUETHUIYS 14 59 & foly sy 1
faf¥re 7 Seuwdl @1 IR &1 Had fear, safe
TN BE oiAeRdl § emsdi 1 @ SuRerfa, o
SEUEY SF (B3 128) & WHRIHSG Telld &
JITRBHAVT H 51 GIOIIBIR FEB IRl H ISl FHITId R
P SRR BT TATH 2 |

el H TAUNA o9 gRaR & forg S emeniRa
HATHRI &7 A

TFATHINAT (THIRY) THICR—aTeST—odl (Tadiged) S
e & fafdre erafhe™ dRe! & TRaR &1 ufaf~ie
PR & S Ul & faser or 3 axd € | e
ST # 19 TAIUe SfiF URAR € | 16 TAYIUS ST &
fou §d 58 TATHRIR HIGR ARGIYAT STed H
SIS Y 7Y S 3ThAT BT STATT T 1 H 8
HTHR Ul S T $STe Py TQ o1 |7 gadige Sid
S TS 6, THUITS 7, THUITS 8, TEUITA 10,
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Fig 1.28. Screening of functional OsSPL14 gene in Super
Rice cultures using functional markers
SR: SUPER RICE LINES
Srl: SR 18-7-1, SR2: SR 14-5-1, SR3: SR 6-1-1, SR4: SR 1-5-1,
SR5: SR395-3-2-1, SR6: SR1-3-1

TIUITE 13, TAUTA 14 3R TAUITA 15 & g @l 9
HAIHR TASTRIR (THAJNR —18—7—1, TR —6—1—1) 3fR
g & 919 3R vaeE R €| &9 UqmaR arad
(3MERTR 64, ATCERT) STICZY (R 1.29) 39 AIHRI &
IUIRT IUST FST A0 & oy 31 YR Ardel FU8
& faRrar @& forq faam ST |

NGR Cultures: A: SR-18-7-1, B: SR-6-1-1, C: IR-64, D: Landrace: Nalbora

Fig 1.29: Variation in gene-based markers for SPL gene
family in NGR showing differential amplification with
other low yielder rice.

THIRAURI e TS ST iR $HS [OTHRI oI
% forg TIEITe Bl ygaTd PRI

48 9V Uiel & UHR (TTUE) Afed 60 Arad ShErersyl
BT Ud Ue, FORT 5 oSl I IS RISV Bl U8
) B oy (6 @, 3 S Sufer 3k 3
AT SIOIfeT Afgd) &1 Sared fhar war e
fSTT! IuSt 5 9 9.8 S /BacIR & 414 o | IUS 3R
SESAENECIEIUICA RV P G CNERIRS I R ARGl
T & oIy B MeaR 85 WXl HH QBT
(THUHRIR) ATDHRI Bl GRS Jfthr # fafora foar
T 7 | 85 TAURIRIR ATHI H 3 foamas (77.65 ufaerd)
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Yiferdifthes UTq 1T, RS9 2.33 Tolial /AT d & 3¥Ad
@ W1 154 Yellel DI TSTAT 1T | TS T 0.704 B
3IId & W1 0.516 ¥ 0.92 TF A 81 & | SRy &
e JATaitire fafderdr (0.39) BT Ueh HedH WX T Ul
Tl o | SIYeIYH, THATEUH 3R BRE Hisel SMeTRd
THIITE fA9elvoT 46, 15 31IR 22 THUHIAR HIHRI DI
HHTT: TS UGl AR U ol ¥ Fafed far 2 | |
THUHINR =R Al § U [I9ar & H1ef Hedyol wu
A IS I 3R IS AT THSIAR & 5 JiTerd wR W)
oT| 30 UAUHSIR AR & U RLCINA & 7
AHRIAS AN o, T Ugel 9T AT o | A1
FeA0 & folT HeT 16 U KU, AT, e
=T (RIEITA—6.1), UfTapel oraTs, U @iarg, o<l &l
AISTE, (1000—3TS qoi (FICTSN—2.2, FICISISR]—5.
1, FgEIoISg—8.1), Tl /& U (FRIUHTTd—3)
IR U e TS SUS Bl Uga= &l T oY |

340 ¥ed ¥, 37 49 REITe & fb | duriaa wf
I SIS &THAT 3™ IR SUST WHT Bl UR B H 7eg
BT |

ST 3R $fSdT arae & d1a UiforHi{thd ATHRI B
PECIE]

152 UACIHTH ATHRI BT U A ST gfear
3R St aiRReIfadT & forv gwaHra fasar T o |
152 ATHRI H A 151 AIDHRA DI g1 giRReIfd! # ggmr
T o7 STefe T ST & forg sifgdia o | s9&
SUIRT 3@ 19 Igwudl A&l & fory fhar T3 o |
151 THTHIR HATHRI § & 41 BT GleilAIhd qraT AT &7
3R are Amiferd Sfeal # 12 AR Bt o, S ar
Hrmiferss Sfert (B 1.30) @ fowAl & i e T—aTer T
d< R fawd 9 | ¥ UieiHifthe JTax a1 giRRefia
& o & dra fafdedr & g & fofg agad Suarh
BT 3R 39 dra HAdhxor | ured AT mardy # fofaor
A @ AT & fory ST fasar SIeeT |

A & QRIS IR & oIy Sig Hreiira]
SRR

RIS TaRT 3MMSIMR20 & YHUS o Uielf ol gendrer #
USTOIIRI:

GRIH, 2017 H ARIRIT (AOTYRT &idh =ATae) x JATSAR 20

D UB 1 & o AFDIGd Uslolia fafdr &7 qRieror 2017
H TR H Uh © TR BT SYART BRD IR Pl
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M 1 2 3 4
Bl W c— | —
—
=
—
-
M 1 2 3 a

Fig. 1,2,3 & 4: Gel picture depicting
marker distinguishing Japonica and
Indica ricee. M: 100 bp ladder; 1:
Nipponbare; 2: T-309; 3. Kasalath and 4.
Tetep.

Fig 1.30.Distintiveness between indica and japonica

ot fopam rar o | zenfug 2 wifelT Hifsar, T 641 &
JHfRI—g—ATSCIfB oI & A1 JRab AT—3
AETT 1 28% DI IRV P TG PR gD
gTocared @R, o9 3—4 GWE Wbl @ dQ
ASHIDY S A—ITEA AAMT TR0 Vo Pl
ETPA [T 1T | S TRE, TAUH HITSAT 3 Ah 8o
YR T S I 2: 1 & AT biT—C—iI T U
@ AT ARPI & 2—5 T8 & d1& 75% B T DI YT
YIS BT A9 &A1 | 39 q18, B T DI ST B
R & 918, B ged YT -1 THed Jifsar § I
ST arefl STel @ Ua Sea ufaerd (100%) STei &l
Iare fhar ST Sfffaa 3R At~ & |1er 10: 1
T H Rep T | Rl 52 B UIEl bl I<a=1 fobar wan
o7 3R eI Heieh @ forg -1 BTS¥ H IR H)
e o |

YRR X MR 20 & THTH I Ul &< Gieff al
R Reafcr &1 Jeiar:
FTETAT x JATGIAR 20 & THUH B WRTHY AP B

AT | AR qe 52 89 Uil BT -AIH dIol IS B
95 52 Uil @1 ey Refd o gftc o & fog foar
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a7 o R T fewrss 91w v o (Rt 4.31) | @D
@ 91d ? & 39 Aae ¥ g groi & i gigs,
eSS 3R Ulelieilss OiNY 3170 wifgs UT¢ U 91 | T 0
G # Wit Sva # aRadeefiear @1 va 91 siaen
T T oY | ) fEegsd @l Bl IR[AT U T
3R THTHR AR & AedH 4 gfte & T |

e 1.31 ARAT «3MMEIAR 20 B TH 1 & ST H WSl ed

QN 2igs, SRAfed 27763 # AT—UdT & Tetlford
ANTET &7 Mo

27P63 H HPHRAT BT W IR & oI B 650
THUHIAR HIDBRI DT S BI T8, [FH 4 16 Sils
YA B T oY | D 3cTTaT, AHY 16 AIDR] BT SKIHT
27 91 63 ¥ I w0 W gafd Sga |
AU & gferfers faaver & a@ & forg fabar T
o7 | 1h<0.01 311 0.05 TR Y2 WNIETOT & 3R W, |l 16
ATHY (100%) = AT & Tefiedl @I ih<0.05 W
AU & Teliet & forg TUferd 1: 1 guTd uehe faar
st |t 12 ToREAl (feraT 1.28) W AGREH WU A
TIQRE AR AT o1 | 325 A ATGBP ®Y A Y 92
ST & SIHICTSiUT 7 3ruferd 11 ufafersd srgura &1
g fbar, I8 gad gU b Siud oree Hied
3MaR® UeR & arafad afaff € ok 27 @ 63 &
T 1 RETH 1 78 © |

92 ST TS+l ¥ el 32 <! Bl fIyar 4, 48.85%
Uelld U8l Yelldl UhR @ o, Sdfd 51.15% TN ol
UBR & | §9 16 HIBRI H W, URT 1:1 U A
faerer R dTell BIs JAaHRo] el Qw@l T off, I8
ENIGIR Ca LR IGIE E R ECIG CINERSIE P |
HAM A3 BT 379 A [ & ATEE ¥ UoE § g
o T B, S {3 ellall & faaRor 9 e & <—aaniR
X B HEYH I ST A& B Y THTHIR ATHRI
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AIADT 1.28 : TATARNR HIHRI BT SUANT e 1: 1 AT
fawaTd U SIvaes | A1d—{Udm & IrTar

DH population (1:1
Primer expected ratio) X2
F, F,
RM 26868 48.91 51.09 0.054
RM 23310 42.39 57.61 2.141
RM 23248 55.43 44.57 1.098
RM 17322 48.91 51.09 0.054
RM 17903 50.00 50.00 0.011
RM 20046 48.91 51.09 0.054
RM 20539 47.83 52.17 0.185
RM 219 51.09 4891 0.054
RM 240 46.74 53.26 0.402
RM 14487 46.74 53.26 0.402
RM 14602 43.48 56.52 1.576
RM 16291 58.70 41.30 2.793
RM 21580 46.74 53.26 0.402
RM 15441 53.26 46.74 0.402
RM 20691 45.65 54.35 0.707
RM 28011 46.74 53.26 0.402

(T = T Teler 31 3Mafry T = A Telter 1 Mg () 0.05 (x2 (&) =
3.84, ("S1) TR U FE@YYT 3fcR 0.01 (X2 (&) = 6.64 TR HEaYYl 3R | )

FT ST b 11 (U @ g Sgags #
ATA—ar & forfdre AT |

TEHNC Wewd 8 Wi g fggmeia
SRt o1 ot

Hell IR AR gfdarss giiar aeas § gaei4 &
e @ I e gdisisd & oy gaisfew |ty
a9 @ [P & forg ve d8aR gfiedior 8RS A
Hacl THI IATCT © dfod ATTd JHTT WY BIAT © | 31T,
faf =1 YBR | $STT U Blcll B 9aad- b U Th
RS Srega fhar T, A | 4 9<E & R
Pifel BT 2, 4 3R 6 Tl B foTV 0.2: STHTH B AT AT

Iad H U,

RERIRCAGICCID IR G E RIS I B G GG GIN



fopar T o 3R BifeiT MfSAT 7 2, 4, 8, 10 YrdwH
TATSHINIC & AT STCT—3TeT FFIRIF0T & 1 [Reb T
T AT Gfh 2 °C SUATH oo difel 2 didigH
TARHRIC H HedQUl WU ¥ d¢1 8, 37 PIfeT Bl YT
YIS & forg STl BT Tm o1 3l wags Aifear |
3—4 S B BT & I18 ATfdAT AR ASeIfb==
(fera 1.32) & A1 YRS fHam 17 o1 | $HD 1<, 7 U
BT IATEH AT A1 @R - 899 § WRIFaRd fear
T (RS 13.33) | 19T ST T—3TelT Uell & Uaha fhy 71w
3R TATHRIC & Ui ARWIAT / Uik &1 7 & fory
SEINEIN

forar 1.32 : Wruw TasBRe & A1 Tye Hifedr § ufeq
|t A A A9 e gAorA

o3 1.33 : TH 0 Uil H IR@TE T@RHRIC 9t Arad
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A HhR, TTUIRTRATE ¥ 27 U1 63 ¥ FI+ SIqd BT
qATHT

T AMBII TR PR H U1 325 SIVd BT IRMWD
AT, 26 Ul 73 TN & IR 2017 DI Fifed gl
BT ITT B B [T F971AT AT A7 | FHT AfpI1d S0
BT I SO H ST AT T 3R HBI—qa IS
9Tl BT gof fhar Tar o1 | SvEed (Aifadr 1.29) @
WR e g1 fafqerar <& 12 | uRudadr smafdy, die @t
Sars, feer v, U de @dTs, 3T Uoi- &HdT (%)
3R TIETTT goiF O ARG &l @ MR W)
325 SITT BT AT ST AR (R 1.34) | B A 2 |
39 U B IR R, gHHEAT P Sig & forw ifim
7T & foTT 92 T PR dTell SV TSl Bl TI+
fomam wTam o (fors 13.35) |

for 1.34 : 27 @ 63 & i@ & &3 g9 fa=an fewar <1 ©

fos 1.35 : 27P63 @ S (92 Tafad Srva & wfafwfery)
CARCIFIRC A
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ATCADT 1.29 : TARRRARRTE H 27 U 63 HaHX 325 ST Ga §U

Duration (days) 135 78-142 BB 12
Plant ht (cm) 105 40-116 301 24
Tiller number 14 6-28 24 301
Panicle length (cm) 21 12-26 22 303
Grain fertility (%) 95 84-98 208 117
1000 grain wt. (gm) 13.9 7.6-17.9 299 26

HITRYIARARYA, FORIGRT H I f2d  rdet
3racie R & ded SIvd &1 Jeid

YOI A & S S BT HeA Db+ WD, 2017
(Fert 13.36) H aTRET 3 3T JfUcis ¥ R = (AT,
ML 64 TN 1, WITGER MR FEHRM) & A1 favam
TT AT | TART 6T FESISH 1T SiTell &1 Ufiapia 2 3R
10 AT & AT AT | YAd fafte 1 Hiex Arforer # Sma
T o | fAdTa J1afd & SR I 9 q=1g &Y o7 | &1
SITT AT MR 1—4, THUN 1 9 H FAIS U, VD
DI JT H BB AT I IUST (6960, 6500 el /
BICIR) Tof Y TS | ST IUST 3R T HIS SITa
TSl & 3T TUTHIBISTdh el TI&ToT aTferdl 1.30 § AT
Y | 9 el SIVF AT B T SUST UNiefor
IR aTel 3fUels (SIVHIAR) 3R JARINT e
Jele Reftrll & dga marfrd fg STg |

TRIH—2017 H FIRTIINR 32 3R 10T 6444 Sl &
ST DI gfaferlt Sust uxiefor

dI0 6444 ST 3R WIBIRTINR 32 A a1 Hol I
SN BWRgS ollgdl &I oAl dldl 6444 I,
ANRRTFIR 32 3R qUREH & ATy IRAIS! feoms #
IS 3R 3= UG I & forg b 71T o | HIaRe!
3995—271 B TUS], §1TH 6444 ST & ST BT 5530.0
forell /3aeR <ol fhar T o S Arar—foar, v
6444 N (62200 fohall/TRIR) & &R T
ARIRUTRNR 32 & SITaUH H, HIRTHT 3949—1—1 iR
HTRUAT 39943—2 HHI: 53800 fhall /BFCIR IR
5350.0 fohall / BaCIR &l fbT Y, ST ST+ HTaT—{ueT,
HNRYAIMR 32 (5510.0 fhedl / T AR) IR IRTed ah
3 31fres o € | JURas (4580.0 fhell / BaCIR) | el
D HdATs, Ul B SHarg (1), BT IR TR ST Sust
T TTferehT 1.31 H U fhQ 9Tt 2 |

o3 1.36 SIUATE & Wies F 7 qui I(d AJhel Adets R H qedid fobar

g H I, ORI Ud SIAdigdrd Tl B Saitid gur
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ATfeT®11.30 : TOINERT ¥ BSfie aae (MRIRTANR 32 31X 27 Ul 63) 3R HITRYSMRIMRGH H AIIH! & Urablell |
[EEINEESINCEIRINEE R I IC |

1. |CR1-4 90.1 99.7 12.3 18.8 39.8 6960
2. |SP19 91.2 75.0 15.7 20.5 42.6 6500
3. |CR-7-4 88.8 72.3 14.7 24.2 53.3 5750
4. |SP9 90.8 101.7 10.7 22.2 38.5 5735
5. |27P63-10-1 85.2 65.3 12.5 20.0 33.3 5325
6. |CR-5-1 91.5 115.5 10.3 21.2 39.1 5320
7. |27P63 -6-1 96.5 65.2 10.0 19.4 26.0 5300
8. |SP-25 91.4 111.5 16.5 17.4 44.6 5280
9. |[CR6-1 89.3 110.8 10.3 28.9 39.6 5275
10. | 27P63-56 93.8 73.7 14.2 20.1 32.6 5250
C1 | Abhishek 86.2 96.8 10.7 20.4 35.2 5025
C2 |IR64Drtl 87.0 97.0 42.2 24.4 29.3 4915
C3 |Sadabahar 72.9 79.2 12.2 21.1 32.1 3275
C4 |Sahbhagidhan 86.1 98.2 11.5 22.7 34.7 4595

CD (5%) 6.4 12.0 9.4 3.2 10.3 1274.2

TIfAPT 1.31 : WRIB, 2017 H AT 1T ST AT Bl SUST YRI&T0T

PA-139 99 100.6 7.6 4780
PA-66-3 93 114.8 10.2 4720
PA-27-1 90 106.6 11.4 5550
PA-80-2 107 102.4 9.4 3840
Y-1-1 99 120.6 6.2 5380
Y-3-2 102 126.4 7.8 5350
Y-6-1 92 121.0 10.8 4290
Y-2-1 99 111.8 8.0 4220
Y-2-5 98 119.0 7.2 4060
BS6444G 104 124.6 10.0 6220
Tapaswini 96 117.8 8.0 4580
CRDhan701 112 118.0 8.0 5510
CD 6.52 6.24 1.28 834.0

m gl H JUS, ORI Ud SIAdRJAR T B aiieih gur



grad @ v msdiv 1 R SIEW 1 o9 faf¥re
HIRIMSTAGNR / D 9 e BT fHfor

A DI ATHIRD IS SUS & oIy T Ageayo!
TION H W UP T | A BT e U Sfheder
(@meUIY) BB gces feoR, vl Ufea & afde
3T, 3R AT IR AT SUoll & A1 HH ek dw
UefIfT HRAT & ST A1del & 31T B USTAR Bl BIHI 8
TP 91T & | BTl 81 #, MUY 1 (3meef wiie anfdhcaar
1) % T FICIVS Bl a1ael & Ul & IMfhcFar &
o1 orefi= foham 71T of 3R 39! fa9edT veagsadivd
14 (MR YRR ST uefAferd 14) siR ATSH
3IRTAY  (THaTTS: ), ISR 156 gRT TR
2 1BIUTIIIvS 14 & IR TaRAE # 874 it &R U
fig SaRads IEfisiR 156 ERT AMTAUAINS 14
ifhe & AT BT Iferd HRaT 2 iR aradt 7 amest
g anfecdr ey § aRomm <dr 21 9ad &
ST FuTed H WIS THYISR € 9 9 Rived &!
3o B @ Y, S 1 S Bl SATAyHag
156 ERT Flarsl & el & foly MUy 1 S & fafdre
&5 BT AT B & forg g7 737 o | ' T U 1
(SIZUT 1) S 1 U 3IR AUl IuSl Heferd faerdr &
St R @ ' @ | g gfe ed darg #
el B9 SR ST WIgdele Wl H gfg g 2
SHfeTy, 31 |1 ST (SMSUIT 1 3R Sl 1) & Yof HIfST
AIIHHA BT AT SIHM TAICTA Hlolde (QMReigdT)
STEE 9 SeAdis fear war oo IR
HIRIATSTANIR—YT 2.0 3iTAcATST SYBRYT § fageryor
o2 T o7 3R Ud UASHRIRYAT (20 1Y) <led A18C
P TgAE d T oA | U fafY sfaxely R
SMRIRUAT  31fyaufth d¥e  ®I  PYLsgRNA_OsU6a
ISAS Jaey (TSoi, QYY) BT STANT Hd Helvd
frar T 7| fR, THSIRIRTAY Sifafs dhic @l
ATFUIHTE BT S[SUITT  HXD  IETfad

GaTSUEHIRIRGAISR /& 9Jd-Td daex  (TSol,
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YUY TR FA AT AT o1, Meed e 48 giteaior
& AT ¥ Uiey USISH SR Y HATSIdh ARa131 Dl
USRI BIells O91d DH5a (Fig-1-37A) # aRafid &=
e a7 o1 | THSileRYAY 1fafs d¥ie (Fig-1-37B)
3 et ¥ UrgwRi (TASIUH 3R THSTRTR) & Udh
STTST BT ST BN NRIIBIR B ATeIH F AHRIHD Tl
@ gfe @ M| Tad Piad H W e b forg
ABRIHAD Tl DI TINFRIA Tl § RIEAIRT B
e T o |

pGEMT Hel daey # UATHTHT 2 U DI A AR
YA Bl FATT

U fARIE TauduHhy 2 T Tellel Bl SiRIoid ifiafh
DT PIST &F AR IREH YA & & T~ o
TILTHl Bl & | $ UPR, DI A AR JAICR &t
HH: ST R SIHIfAG STy A g R T[T o |
YAt gae! UISIgUAC] ST daek H SiSaR [l 11
o1 3R 7T wifen fAfdr & A | . 9awy # uRafcd &1
o | A& SUTIR BT DI GRARMR iR WHS JIeh &
Az 3 YERid far 7T o | g WASHS Pl STef !
SuReIfar (fer 1.38) &1 Tga™ & & forg v wfcrefira
fopam ¥ o7 | fareeryor 1 fa=ama {6 1.1 Fell DIRST 1A
3R 2 DY FHICR UfdeT UreH & 918 SN fhy 7Y O | 39
3TCATAT, ST 3MR FHICR Pl AT+ ddex H Felie fhar ST
3R @Ee ¥ ARG uRadd & fory wigacRem ¥
T3 foham ST |

Fig. 1.38. Cloning of HsfA2a CDS

o 1.37 (@1 — 9).1SMRRIRYYAY IAfh Huie WISRIATSTAURIRRT 9 9 913+RI daex H T~ T | HIUHSRYHY 14
SMEWT 1 3R 1 S5W 1 S & TAONIRUAT 1faafts dyie &1 WRITSTANSR 9 9 drg-NI ddex | Follf+T |

g H UG, ORI Ve STAargdid qwadl 8 aiiis ger _




vud falme Tavaey 2 T (Ee @i grafdher
PRE) Telld & o0 delles THwIgS Uiferdifthd

SRERKICNCAREEAN

BIe e IR &R (TITHATHUH) aATdel H TH &
TH1d & SR THT I91d Tffshareied W & ffiaftn
B T awRar 8| gEd § wavaus § W U,
SNTATITHATHY 2 T e & SIS (Seay gl
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Fig 1.41. Cloning of HK6 promoter

e § UG, UERIT T STargdid qdl g 37qdifRie GeR



WSHIRTRIMSY! H SUd I3 & JaTR:

HIRIRUAT 3959—48 | 26446) S0 6444 ST A Al
TS YT I3 DI WIEHIRTRATSU—2018 H TAIEI—1—aRI
H ST far am o |

ST M BT ATHIH:

AT SIv G20, WRIRUT 3 9 4 9—9 —1—6, ISR
3994—2—08, WIRTRUYT 3994—2—6, HIRYTT 32 3R
MR 3995-66—3 & WIRTRUA 39 9 4—3—4,
RIRUT 39 9 5—139— 4, HISTRYAT 39 95—80—3 I
QIS HIRUI—2018 # i & forq AHifdhd
T |

EEEKSCINCARIMNIBIECASKIEEICANECaRy

97) fuce, wliifdased &R IdH 9 I
S/ REIVS B ggard AR AT STTH@T BT
IGEaE]

TR 2017 b SR Uh IMRIAMSTS AT =1 vl
ARIETR / 3SR 64 YISl & e & forw &= § 31s
TS fl| W49 (Uh) 7 B YIS IARIMEVA A
TERIfrased 3R RV H I TSIV I ygar &
fore UrdE v foam am o |

9 1) dndfiga afcREl—Aredrl’ 9 98 ®&Evd &
T AT & foTT =T de=ar of faer

PRI ST 1 R ATewre! (rdqva ufere) & fasRaa
300 U% <18 2 b HIURT W1 J&1 619 2017 & SR
TS TS o1 3fR e Ut fhg 0 o1 | 2018 & &% &
SR 300 UH2 BT A9 T ST AT FoRIepT uxeqor
drdge gfeRIferT gq fbar T |

R) U SIS W S S/ REITA DI Ugd PR B
forg garfRiger aftr

JE1 2017 & SR, 1500 SHACISY G el 9ot arell
Rerfer & T8d Uiy A & oY oY Y of | Uier ST &
3EIR TR, 900 SIMICIZY ¥ 96 SiHICISY geh U el
AT SO fbar AT of &R 15 WA & |F q
APl 7 @RI% 2017 R Y&p ANH 2018 & QR
UIeT SISt I AT 15 TV & foTq IAHT Jaidh fdha

Hkdvui &, uvkjvkjvikb okf'kd ifronu 2017-18

fIeeTyor § SHHT STINT A B
forg dier ofre ot & fadRor de o ygam & forg v
L0 BT eI fHar AT AT | SH W 14, 28 foA H
Tl BT d1g DI ATAT AT | 14 AT § ufera 8fR dew
7 3R 28 AT # ge aoM aRIER B I | FeF iRAd

T o |

3R AT 9 3Mfd® o, IE Twiar & f& fadRer SeRE®
wY 9 fIRST garm o (Arferat 1.32) | gAfey, U Toii
P SiIeguud fATeor ¥ usel gRafdd a4 &
SIITIHAT & AT I 3111 & oY FTER RIEId /Sid
B U PR A | aAH AT I b Herar 2 b
& TIE IS 3TTs Ol o oy SHFICIsy &1 g |
IR & fol¢ BR AUE H Ul TSI AL BT FeTIT BRA
@ for v 1T 2 |

3) 19 AZWAT & oIy ST FH1aT IR Uellel

Y ARG & SR SiFl BT ifveih U SiF &
BRI BT FHS H UG 8 Ahdl 8 | UH22, Th g
QIO e # IoT= Sxid H 19 AR & SR
ST 250 ST B fAFTHT S/ AT | $HG ST,
T22 P IUANT AZW] @1 & w4 H ardad H d™
ARIIET & T8 WIshelc Yo &qdl & oy $B
FIIUS B Ugd Bl TS o | 39 UPR, 57 oAl b
Tellel @1 U122 fafdre vefiel Ua™ &R |ad & Sif a9
ARWAT & oIy HR &l APl & | 39 TBR, S Sl
FRETA & WA SN Fwh By MY o, dM
afewar @& fau ugew g 9| ¥AEER/
HIBMST— e &3 fafire usaRl &1 REIA a3 §
Ugd U SENEIR WiIF & forv fesirg= foar ar o |
forg fram T SR WHIeR &3 § {B S Bl Y22
Sterersy (s 1.43) & forg fafdre arar | o9&
AT, & @ Refd @ d8d Wisdele Rt
fageryor 9 fARaR faaxoT feamar <t f - 6—15 gfererd &1
AT A o | Ff, DAt a1 Iu—STEAT off 3iR rferpier
el U122 fafdre o1, i TISIBIR 359 TaRT UF22 &l
AT ST g & 18 o iR ugaH & e
TelTell &l 3 & fageryor & forw vs amrere] ® A=y foban
ST |

Arael H SUS, Urac Ud STefargdiy T=adl 8g 3qdifkie gUrR




fronu 2017-18

I
|

okf'kd

|
|

, UV vkjvkb

vui

Hkkd

£00°0 00 €000 100°0 €000 1c0 Y10 00 00 900 9¢0 0000 Y10 £00 10°0 10°0 90 MOTONIIS!
66699 | €68'8C | €¢LCE | 9€€9¥Y | 6ClEy | 89VI 64’6 ¢sel 04T 60°CL 68°0L | 89Lcc | 10€L €eql 8891 94°C 9916 | TeA JJo0D
605°L 0050~ ¢L00 ¥0C'C €9C'L L1°0- ¥0°0- SL0- L0 1e0- €8°0- | 19570~ ¥9°0 9C0- €€°8¢ e w9¢ SISOJIN]
81T 0¢r0 6200 08L'L 0L’ 8¥°0 170 <00 60 690 6¥°0 G9¢€°0 ¥5°0 810 06'% 'l 19T SSOUMBS
0vL0 LEL0 0TT0 8¢0°0 900 0941 orst i 0v'L 0v's S0'9¢ | 1200 08°IL s 680 (U og9r | mudad gz
6900 90¥°0 §90°0 1200 8%0°0 047¢CL €8°CL YLl 0Lt 057 9/4°1¢ | S10°0 08’6 Iy G0 00¢ 206l | muadgg
60L°0 195°0 8800 6200 2900 08¢l 98¢l LC1 0L 06'v a9ec | LIOO 040L ¥87Y 080 ore 0441 UBIpIN
£90°0 €¢C0 6200 1070 6200 90°C LT L1°0 120 09°0 a9'C ¥00°0 i ¥20 L0 80°0 VST [A9pEpUelS
LIT°0 SLS°0 0600 1€00 £90°0 454" 96°€L LT1 STl 009 c0ve | 8100 98°0L 87 80 20°€ L6'ST UedN
se0 VLT 041°0 G800 €910 0c0c | v0'8L 791 06'L 099 69'6C | 6¢0°0 0091 169 06T 0¥'c T€'cc XeN
000°0 160°0 0000 9000 8100 086 9601 880 00T 00 L6l | 0100 0r'8 6L'¢ 19°0 00¢ €L7CL UIN

Ll g0 ladbb) 2| b Inlte b 2le blb ¢ [1-2] 82 2le 1 b 1bB b liedbie S1ieh [l dafh 2671 1kl

Tl § UG, UERIT U STAargdid qwadl 8q 3qdifiis Ger

72



Hkdvui &, uvkjvkjvkb okf'kd ifronu 2017-18

Fig 1.42. Frequency distribution of seedling vigour traits

Fig 1.43. Genotyping of cis-regulatory regions for heat stress responsive genes
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Fig. 2.3. Simulated vs. observed grain yield data for model calibration year 2010 (A),
and validation year 2012 (B) under NPK treatment.
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Fig. 2.4. Trends in maximum and minimum temperature from 1994-2015 for dry season in vegetative stage (a),
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Fig. 2.5. The relative abundance of bacterial phyla in 47 years old long-term fertilizer experiment under rice-rice
cropping system (% of total sequences). N: nitrogen; P: phosphorous; K: potassium; FYM: farm yard manure.
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Fig. 2.6. Relative abundance of bacterial phyla such as Actinobacteria (a); Firmicutes (b) and Nitrospirae (c) in N treated
plot compared to other treatments. N: nitrogen; P: phosphorous; K: potassium; FYM: farm yard manure) and OTUs:
operational taxonomic units. Line on the bars represents standard error among the treatments.
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Fig. 2.7. Bacterial phyla such as Fibrobacteres (a); Spirochaetes (b); TM7 (c) and GNO4 (d) towards extinction in N treated
plot compared to other treatments. N: nitrogen; P: phosphorous; K: potassium; FYM: farm yard manure and OTUs:
operational taxonomic units. Line on the bars represents standard error among the treatments.

Fig. 2.8. Variation in soil bacterial community under 47 years old LTFE based on environmental variables at Pearson's
correlation (R = 0.6). (N: nitrogen; P: phosphorous; K: potassium; FYM: farm yard manure). TOC (%): total organic carbon;
N.,..(%): total nitrogen; Avail-N (Kg ha™): available nitrogen; Bray's P (Kg ha™): Bray's phosphorus; C,..(ng g") and N, .(ug &
":microbial biomass carbon and nitrogen; DHA (ug TPF g h"): dehydrogenase activity; urease (g NH," g"): urease activity.
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Fig 2.9: Daily variation of actual evapotranspiration (ETa) in (a) 2015 and (b) 2016.
DS= Dry season, DF= Dry fallow; WS= Wet season; WF= Wet fallow
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T, T, T, T, T,

Survival (%) ) 90-96.7 86.7-93.3 83.3-933 80-86.7
° (933+27) |  (90.843.2) (87.545) (82.543.2)

. 3.38-3.65 2.93-3.02 4.07-4.19

SCR (%BW/ day) - (352+0.12) | (2.98+0.04) |  (4.13+0.05)
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Ash (%) 43-52 5.2-43.75 38-47 39-53 24-44
° (47+2) (2113) (43£2) (454) (336)

*SGR-Specific Growth Rate; NBW-Net Body Weight; DM- Dry matter; AFDM- Ash free dry matter.
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STel TR & dre YR fagetyor @R & gRomesy
Gt 1 &R URT 2 7 gt fAfderar & 87.38 wfcrera &k
10.76 UfoRrd & forw fomeieR 3svmn, Safd dRi
AT HRE A A= @@ & q&d T T S
TTERIT =R BT Hebdl [T | fAf= By gder et &
dq8d ARgdls & A HEdyl AeHaierd el qorax
=R & YT faeeryor § Havd fAerar 2 fo 9+l =R T
wU ¥ a R 4 ufafted o, g wE e g1 &
Aifde ok rIfe wee (), A, e 8
THRIRY) efd o SR Udh g HHE eMfAe o
HpI—do  IRTHIER (3NUcteTS, TATSRIR, T
TSIUE) | YR 9 9588 ufed @ forg ReR
3BT 3R YT 2 51 qet f=iar & 3.026 Ufaerd &
ART 1, STafds, TAd Hedqul el Jorad =R &
Gl ST 9 W S gonforl & W wu ¥
ferama & afifed iR ue Sl Jorell #§ ¥ =R &
TTg AT fHER o gl ok Ul =R &
T @ faf=t af # o1 Aecagel aeera e o B |
59 UBR, IAAM A W Uar dar &
AITABL A ThIhd HiY TOTTel DI U | B

FHTfad AT HRPI BT R B | Aad—HB el — I
TUHIHRU  FATIT SeaTas  Ufsharell H - rferamad
qRRIfA@H TG BT STANT &=l 7, ST fob arae
P gRRefIdT § Jardl Uive dad AATSfdel T b
ATETH W P IcUTEH, (AT 3 BT 91T & 31R g
@ TR H YR HRAT 2 |

Sod IATGdhdT 3R Holl SYANT geTdl & forw
TTd JMATRT BTl UOTTelT BT HNHIBROT
Hadel ATad SRITTEx & foft Te¥) e IR

e Heltdd &I [P 3IR Jedid

IR Ufh IRAT fddbe 3qrded HelHd  AAD
gigerex (o 2.11) §RT TORITNG @rad & ufpal
& dra gRAT faee o Texrg § fRE @ forg ek
fbar wrar o | el IRAT fdec arded &1 B
Fd1g x AISIS x HATS 40 fhall & B Io & AT
1150 x 1700 x 670 fHI off | YRAT fadbe rded @
AT sH1E B fSoig & @ forg, IR e &
HIfCrep T[0T T ATHR ATH I, AE &, TMATHR THR,
TS, i1 ©Tcd AR RUIST & BIOT BT AT AT o7 |
IRAT e B Aad dd1g, dIels 3R ACTS
16.5 9 fiHfl, 1454 FRT &fik 9.30 fAHl fAel | R
fadhe BT 3T MHR AR TATHR HHL: 13.10 B
3R 0.788 TN AT | ffave &1 3T aui 3R B
&3 HHLT: 1.13 T 3R 470.44 T2 Urm T/ | R
fadhe @ AfHaH a8 3IR AlCTs & IR W, HT H
T 31R TERTS Pl HA: 20 17T 3R 8 77l & U #
T T or| e gRAT e deed @
TRATTEITSAT ¥ qRIEToT T 1T | B9 1 e /=1 o
JIURLIT &R 4.37: U 5 | 3,/4 d B 3R ¥ W
B & IR W e & iR @1 8% 2.07: 3R 6.65%
ofT | gRAT fedbe JATdad @ 3Tda a¥ 89.2 | 92.13
fhTIT™ Ui 2adcaR & e of | 1.66 fhHT Uil gacaR
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Fig. 2.10. Mean values for indicators of Water quality (WQI), indicators of soil quality (physicochemical) SQIpc, and
indicators biological soil quality (macro benthos) SQIBiol, along with rice equivalent yields (REY) in four land management
systems (CRF, RF, RD, RFD). WQI: water quality indicator (based on water physico-chemical properties, phyto and
zooplankton and microbial population); SQIpc,: soil quality indicator (based on physical and chemical parameters of the
soil), SQIBiol: soil quality biological indicator (based on abundance and diversity of macro benthos population observed in
different farming system); CRF: conventional rice farming; RF: rice fish; RD: rice duck; RFD: rice fish duck integrated

farming system.

D gREATAT T IR TR wlgHe IRAT fdve mded
@ ITID D A WAl SIAER Bl Bhlcs
&N 67.82% I Blos G&TAT & T 0.191 BIFCIAR Ufd
HT off | MY eRFE YRAT fIPHT ATIeH B AT
P AT W—ATfTd SRIIER &l hles HINE sSad
84.10% oIT | ol SUART FHIA HHI: 66.93% AR Y
TG DT BN (12.67%) R ¢ BT (20.40%) ATOT
T | TR WA JRAT fSebe ATdad & AqaTd &
1T YT SiawI e} &1 S84 WUd 1.81 <llex
afd € AT 9.44 ofiex U gacaR firel | IR faae
& URTAHTT 3TTdE ¥ DI U HR- & fov fSotrs=
3IR GUR & I 2 |

=1ael & forg &1 Uik arel Mol & # Hanford s &t
faepT™y Ud Heich]

=Tl & forg urar Faferd a1 ufth et 9 drs &1
o faram ar (e 2.12) | der e < # <1 ufkpa
AP BT AT & | BT <ie 12 9 3l IS & a1
AT IT o7 3R l€ @ A9 Bl X & Bl HHA Dl

e AR TG FOTeAl BT SaTaehdl, fEHradd Tl sgehetdl H gig _

fafi= dfts RRG (20—25 0 dier o1 il Rie) & forg
AR oY | greR giafiee RReH @l doe, ORW!,
Fold, o 3R o Widhe & STANT I 399 | =i dh
fasTell FaRa &= & forg fesmsa far w7
famRra der &1 wfera fafadsr arferer 2.2 # &
TR |

9 faafad der &1 Jeaidd fbar T | faf=
AFDT BT foram T o1, S Bre-] &F TexTe (4 I, 5
I, 6 T, Ui @ dfts RiE (20 FHY, 22.5 T @R
25 1) 31X ele &1 T (74 STRUITH, 80 RUTTH iR
86 MRUITH) 3R g7 AFD] BT U ERUTIR GeTdl,
Urell T Af, & AT, & SerdT 3R $U9 &I @ud W
T TAT| S99 DT WU 0.77—0.84 <iex T gaIR
BT AT H UTIT AT AT | S B WU TS DI I 3R
B Bl RIS @ forg Wy arguricrs off | 519 &4
HERll B MERE H ghg XA § Al faorell @
AILIHAT H g 88 T IRVIFRGHY o4 5899 Bl
U B3 | 4TSR Pl DB &3 &R 25 I Bl Ufth
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RftF IR 0.083 AR WY ©eT BT <@ TAT o7 3R
=TS P 7T 86 IRUITH & TS BHeldl Bl TexTs 4
I oY | st BT TR 86 JIRUTTH qAT 6 TH & TERTS
U ®erdl & SR S84 P Wud Afhad o | TR
Jrex B Wics T&IdT 56.79 | 86.18% dd oY | Uil @
a9 20 |HT Ufth X R TS 7T 86 AIRUITH & AT 6
I TERTS H hels UR IAfRIbad &5 GerdT Sl TS |
TR dISR P WRUTIR GeTdT 86 SIRUITH P &t Tl
B AT 20 WEHER © N H SeadH (77.5%) UTS TS

drferT 2.2 fawRyd Srfdaarferd drex @ fasryard
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ol | sole & Arers 12 T X&) 7S off, R il &1
JHA Uy 47 4T &I Ufth H Slep dxe | HH
B H FeTH g9 7, oI IR Ra®y 3iTIReE &
SR HH Uil 3 &fT B 7 (@rferar 2.3) | fasfiaa
Hge1et AT (ATferanT 2.4) @1 Jer=m H b 7 o |
7ol BT AT SR ATl B AT HHIS 23000
T FeAR 3R T 1239 UfT TaeAR T |

Engine 1.03kW

Rated rpm 3600

Fuel type Petrol+ kerosene
Fuel tank capacity 1.5 lit

Depth of work 4-8 cm

Power transmission Chain & belt drive
Belt drive reduction 1:8.7

Chain drive reduction 1:3

No. of flange (Blades) 2

No of blades in each flange 16

Over all dimension (length, width, height)

165, 62, 110 cm

Ground wheel

Dia. 18 cm, width 10 cm

Float (Iength, width, height)

75,12, 15cm

Total weight

46 kg

qITRT 2.3 3ATS B 25 a7 IR 6 WAL BT TeRTg ¥ FdraTierd diex & e UR &le &1 Wire aefT i daR g4 &1
EEIC]

74 0.050 0.95 71.30 0.053 0.79 64.36 0.056 0.31 59.90
80 0.058 1.98 73.50 0.060 1.79 65.36 0.062 1.72 57.54
86 0.072 3.85 76.81 0.075 3.58 68.01 0.080 3.45 60.28

m ATl TR ST YOl 1 Scdraehdl, fedrau qei srgdeld 4 gfa



Hkdvui &, uvkjvkjvkb okf'kd ifronu 2017-18

qiferat 2.4 =Tadt B | FIRTS U / ARl & Jorr # fAeRid drex &1 W Jeaiae

Finger weeder 0.010 100 3125 384.10
Cono Weeder 0.016 63 1954 310.60
Developed power weeder 0.076 14 1239 556.46
Hand weeding 0.004 250 7813 490.00

Fig. 2.11 Urea briquette applicator attachment for self-
propelled rice transplanter

ST IATGdhdl 3R Holl SYINT gerdl & folu
TTdeT JEITRT BT JOTTAl BT FRIIHROT
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3l

giRRerfad a3 Ward ($u9), Wrer 3R BIseR & |dd
3MYft @ folg Heaqel € | ST U&H xR & ol Py
urRfRerfcres 3 @ emar # fRTae & HispaT w1 g
TR ¥ el gReT & oy 9gd 91 WawT UaT o € |
AT JoTell H T 9 drell IR TIRITId
Refdl & d8d ArsgioE & oded & 991 IRUR®
AT @ 1T Ui AT AT Wenfifear & fog
qRReIf®! T3 &1 Jeaidd fdbar a7 o, S fagoe
gRRerfas 3 Jarl @™ iR Fw Ad) iR
R—fquor wRRerfaat d dard (g & fmfr, A
P ST, BT Hod, AZSIS LR, Bref &1 Afdd
fFRi=oT, ET BT &RYT 3IR STATIEd YaTs) Bl & H

el TR SATE YTl B Scaraehdl, fCdhreHu= deI sigaherdr d gig

Fig.2.12 Power operated two row wetland weeder for rice

R T T | ¥ 9 T B e Wi & SuAnT &
TRUTRGRY TRIRINT (STURIR) iR Ugel €Il drel
el (SIHIIR) & dgd fquoE iR iR—fauoe gua
(FRrst 2.13) <14l & URvmE 4 gfg g3 | giAwie arde o
S SATEHAT & RO TIRRefad 75 dar ueel 9ot
g B eI H 31 off | g B IERar iR Iea
BT FII D HRY URYRS A &1 o1 H SIasmR
IR SITHIR TMI & ded YA 18 (SIRT feerar)
3rfdre aTRReIfAe & WaTd gof & 7S |

IITATHTST HisfelT & Ad | YARINT ardel |
HERA  HReTT WEnfeal & u9d BT TR
(Rergerer)

gelic (TORIUG) add IR GRM SEReTr
drenfirfeal (MRS & U9TT BT SIVAUIUS] Jiee &7
SN e egad fhar Ty of| 39 rgay #
STFATATE] b WIRIReUa—drdel (CERES&Rice)
Afed &1 SIS fBar 7 | 3 & URuR® Yahet &
7T BE AT HRET0T ThiIch] T URIeToT fhaT 1T ofT |
ST SUER S o aT 9 UK 8, S 1: URORET 31T
R & w9 #T A 2: HBTHel TARMIU+ETT BT A
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Fig. 2.13 Values of marketed, non-marketed and total ecosystem services generated in rice-green gram system under

different RCTs for a) direct seeded rice b) transplanted rice.
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ST AT o JIR-IISOIead ((NYTSusS)— & AT
TRIR— a1 ISISTH &, Sdfh, /b & w0 9 el
TS B H TART Sifdd WS gIRT AR U &1 Y
& G TAT| IR R TR Tl SUIRl §
THATSUHEY) e & dgd Ioddq hall SUS gof Hf T3
off | Tradt & forg, ‘gfew i’ iR ‘Bdfdairer fae &l
@RI, 2017 § ST 737 o7 | aRe fexard & & <=t
fhe UIY® Tl © G Al & Ui Saxar of,
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I8 off 3R THarguH+ N Wie & d8d Sadd ST
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Fig. 2.14 Pod yield of groundnut during 2017
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Fig.2.15 Soil organic C content under rice cultivation during kharif 2017
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AT | Tl 91 & b T feolst & dgd, Toist (61%),
U 26% Tfed R e ffed WRUGIR Rl
ERYAIRI BT 13% TfSd fhar 97| SRUGAR H&er
STARl H, ddvE & HEe JPREN & G-
BAGAI—0—URe (& 1) Fe9 T SUAR o 3R
e B BRUAAR T9cd 3R ITaad BRUAAR =07
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ATHAS FIIAN B T H BBl HH BRYAIR
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Fig. 2.16. Weed density (plants m®) and weed control efficiency (%) at 60 DAT
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UM & 45 &1 918 T fHY T o | WRUTAR & ATuet
T B MU D U HI WRUTAR A B
RITHRT GOl BT TTT o7 | HeoT fidhei | Ul =refl b
31 K1l & a1iRer arel el YA TeIRIfid =@mad & @l
H diselw (@ISl ufral drel) WRUAIR (49-51%) 3R
ATl (34—37%) T U T | Sedges AR broadleaved

BT W AR T U1 (R & SR TARMTI &
e YA gAART AROT H 3—7 I UM @ | F1
BT ® )@! SURIT & HROT BT FhaT & | 1 o+ Tt
® WRUGAR Tonfodl H, gsfafmr  sifacadtad
(ludwigia octovalvis) eI FHTaeTel o foTH STadq
T, ATUE AT MR AU Hecd A 31 o, IHD
1S HISURH SRIT T WA <7 (cIforent 25) |

T o | el AR (@N%) 2017 & SRM URIRINT
Iad B Wl § Fefeld WRUTAR] & T BT T
faf&r &1 ure wRd gU 05 HeR x 0.5 AR ATHR &
FaTENC BT STANT PR TAD &3 I 20 T fo Y |
ERUAIR T o+cd, AU g+, Mgy iR Arder
JATGRT BT T & FT ISt & IR TR 3R

AT 2.5 T TS H T WRUTAR] ! TIcd, ATUTETD TRART Ud ATUTETD Hewd

Lz 245 20.2 11.8 295 39.9 245 38.1 50.7 253
octovalvis

Spertoclea G 15 55 5.4 5.6 12.9 6.8 5.2 12.3
zeylanica

Marsilia

quadrifolia ) ) >3 ) ) 95 ) ) 89
lpsians _ _ 18 ) _ 20 _ _ 3.1
aquatica

Al e 2.7 08 _ 8.8 56 _ 7.0 36 -
ssilis

AT 33 g i 5.8 - - 53 - -
aroensis

Cyperus iria 4.8 6.6 95 16.1 15.7 122 11.6 14.1 13.4
e B3 B, 7.0 92 - 10.9 71 - 10.7
difformis

Cyperus haspan 45 1.7 2.5 6.9 45 3.4 6.1 39 3.4
Fimbristylis 3.7 5.8 25 46 14.6 8.2 48 118 6.3
miliacea

Echinockloa 16 13 3.9 46 57 8.2 4.8 53 95
crus-galli

Panicum repens 21 0.8 1.3 3.1 5.6 42 4.0 41 42
Other 23 05 1.0 6.0 18 4.0 44 13 3.0
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TRART AT faam Iram o | I8 i T & qreR |
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(2525 M /©), UAlGageri+RgaI®iu Ffed (25+100
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IR—vuifed ddfiga @ o § elenda el eft |
ST, UhaTgUH (Yh) BT SUANT STUIUH & Jhard Bl
g | darsdivd # AR Ty e @ e |
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A & G b ANAD 3R YRl hHd
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faft=1 =maat &1 i & Ao, SFRIRE &R
o= et &1 7o

I @ad o Bl B Ygarmd BT T[0T Hcfand,
ATt 3R foIffs ARl & MR W fhar
ofT | SIS BT I™INdl fhedAl H AR, ¥, 1Ay,
PHeATORT, TIRATT, ISR 310, T, TUlT, FofT 99 1,
QTed], I, didollal, G, Yo, e,
TR, TR, TACII—1010 3iR MR —64 MHA
o1 | forfee ufcrerd 6.2 & 12,6 (3TegT Hifdex fafr gy
ST 70—80: Iel) H T BIAT ©, STafd Ag@rS 3R

YITeTd YT 28.5 I 41.0 3R 15.3 H 25.9
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TTeRT 2.6 el ATl W H FaT ATSATETIS T[0T UR LTHTel Aol o7 gora

BPS + AZM 690.3 (26.27)" 41.0 (39.81)a 430.0°
FCS + BPS 687.0 (26.21)" 39.7 (39.03)" 425.7°
PNX + CHB 676.7 (26.01) 42.0 (40.39)° 426.3°
FPE + ES 676.0 (26.0)° 41.0 (39.81y" 429.0°
BPS + ES 676.3 (26.01)° 40.7 (39.61)° 428.0°
CHB + ES 684.3 (26.16)" 40.0 (39.22)° 432.0°
XR 848 + CHB 675.7 (25.99)c 40.3 (39.42)° 434.0°
FCS + Pretr. 683.0 (26.13)° 40.3 (39.42)° 433.7°
BSM + Pretr. 668.3 (25.85)" 40.7 (39.61)° 435.7°
BPS 676.7 (26.01)° 39.0 (38.64)" 4347
Weed free 687.0 (26.21)" 39.0 (38.64)" 437.7°
Weedy 686.0 (26.19)" 40.7 (39.62)" 431.3°

BPS = Bispyribac sodium; AZM =Azimsulfuron; FCS=Flucetosulfuron;, PNX=Penoxsulam; CHB=Cyhalofop butyl;
FPE=Fenoxoprop ethyl; ES=Ethoxysulfuron; XR 848= XR 848 benzyl ester; Pretr.=Pretilachlor; BSM=Bensulfuron methyl
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Fig 2.17. Desorption of Bispyribac sodium

DT geTde < ATghIRGIUT (TASUH) SHTT a8 B
faRIyarsii 3fR UR &R / dfegd faavor (R 2.18) &f
T B forg S+ foost & forg off fopar Simar 2
S UR WY 7 3T 9dg 89 & YaduloR bl 3R7d

Fig 2.17. Persistence of Bispyribac sodium in soil

T S YR @R AT 858 & FUD H
3 IR 31aeed & foy 31fde 7@ 8 &1 SHIE 7 |
o 2.18 (A, g, TRAT 3R YS) H UK 4000+

el % |© fhvAl o) TasyH B |
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qifereT 2.7 araet fBwHl 3 A, sfRrgers, ferTiee &1 A

Sarala 39.0 19.0 6.2
Ratna 37.9 17.4 6.7
Abhishek 34.8 204 6.9
Kalajeera 38.8 221 7.7
Tapaswini 38.4 233 7.7
CR 310 324 221 8.2
Naveen 30.0 22.0 8.4
Swarna 40.3 20.2 8.4
Swarna sub 1 38.9 19.3 8.6
Shatabdi 35.0 25.9 8.6
Varshadhan 37.6 16.3 9.0
Ketekijoha 28.5 23.9 9.5
Durga 41.0 23.0 9.6
Pooja 41.0 21.0 10.7
Geetanjali 33.7 20.6 11.6
Sahbhagidhan 34.3 20.9 11.7
Gayatri 37.0 17.0 12.1
MTU 1010 31.1 22.8 123
IR 64 384 15.3 12.6
Naveen Durga Sarala Pooja

Figure 2.18 Scanning Electron Microscopic (SEM) views of rice cultivars

e AR TG JOTeAl BT Scaraehdl, fehrard o srgehetd H gig _




Hkdvui &, uvkjvkjvikb: okf'kd ifronu 2017-18

10 S W A9 & A dTel IR <Dl H T g TA WR
q;cf —lg. pUIRST fdhar Sirar or| 9 Agpifeds
GRS ISR STQﬁT‘[ A TH (Aspergillus+ Streptomyces+
IR,  HANCTH 1, (Aspergillus+Streptomyces)
FHAINCTA Il (LCHSHILTIDISHI) BT T qﬁm
(0.5:) 3R Yot FRIFT (FF—SIRelcs 3R A1 IR &

rer AR =T & sarer foham T o | Argshifeae
HAINCTH B TRT H &85 & ST & oIy AR 1
SR |AME & 1ef IO fHar 737 off 3R I’

QUAR # 1.0: 41 /T H ST AT AT | HUIRST &
SRM FrafE s R Ul fse faar war ey
e, e[t iR 2AAeErs Al & HUIRST &
3R 15 fAT @ SfcRTer UR ) AIUT ST o7 | eI
IEIAN Bred  (TAERT) &R UomgH wfafaferi @
AT SIRIT 1T o fdh <A1 TevTg (0—15, 15—30 3R
30—45 ) W FHUIRST & 30 fei # waAIfETA—3 @r
fareetyor Iuth RFTER & YR WR aral f&ar Sir &l
T |

Microbial biomass carbon
(ug g* compost)

MBC

T4 (Urea)

Fig. 2.19 MBC and Enzymatic activities at 30 days of composting
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Fig. 2.20 Enzymatic activities at 30 days of composting
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B | U8 ATIAE 3R F9 BT R 3 o= foesdl &
TSI URIETT T SITeT |

el & WRey § YuR & (o7 2@ 3R Sifds
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1 AT T

el @ =mae & fau siier @ @S smenRa
TIRIBT BIHIe BT T

TR ST BT e TSl QR & TRKPTY SAEMRe BRER
DT TABRIT AT o1 | ST, B TollelT (IRTRBIRGTS 1,
TRTRRIRRT 2, TRTRRIRTS 3, VRTINS 4, VRTINS 5,
RIS 6, RIRARES 7, VRTINS 8, TRTRIIRTE 9,
RIRRIRRTS 10, TRTRIIRRTE 11, HBTRITRATS 12, RIRRRS
14, B IAEH ol WRBY & 23 SPRT DI U= Bl |
FTSIIRUSTR—UTBIRIINIS, eh FIUTE] ST & 102 WY
BBTRATRITTE 15, FITRIARSTS 16, STTAUHTS 1, SMES3TS 1,
MM 4, IR 86, 3R 94, W IRW, T fi-er, 3R U
HZhIthetl) | T fOMTer & U oFla RARTRBIRTS —1) BT AT
QTR TRIBT BT & e @ folg Habids foham 7T o,
SR 10 T Ui 10 T ST T TRl <Y | 599 SR & =iloT =
SISHEAT & Ueh =I5 SURKIY SRR TR bl oz &S et 4
a1 KN b ol TSI TrIfHep ST bl I DI hIth]
IR

e AR TG FOTeAl BT ScaTaehdl, feHhrard T Sgehetdl H gig

Fig. 2.21 Soil-based sporocarp formulation of Azolla
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YOIl fCRIEL, 4T SamTarol iR STSYITH BT SUIIT
el & 99 & forv wiRRerfarm goifafer @
Faro @ fore fafa= @=on # arae diel ik fAikat
D AT 3R STTdry Tl g AHY gieadhior fora
TATE |

DI 3R ATae BT FAIRAT & T WA TATaRTT TR
3R SRy Sdiel Jaed & fofg IR Javr gieaon &l
forar a8, 9 € (i) ie diei IR g & fAiRkal &
UfeRIY & Y Gidl $I WIel Sigl =gl & JfRe did
T3 & Sifddh T4 AR T8 qh b I3l & 7Y
I & foTU B Sifdd d=mal & A1 SiFIergy & U8
B ST @ B, (i) IS Pl DIl DI Sig—aTRReIIDH!
IR UIRRIfPST  SONFART  STofarg  gRem  gReT
Joiferll @ fore SiRa efik Rl (i) amaer &1
HRAT 3R DIt & Yaed & folg qay aRReIfa
SfedIvl BT IWANT PR /Gl H Pl JdgT & forg
Sg—Teq gficpron, fafr aRiegla vofel, amafa
IEEIEACIRINGSAE S E NG A RSEa I B IRV CRECIN
g@fd s <Fl &1 U @Re ARG JoretiTd
gfRig @R (v) IEfAE dieAarnTdl b
AR AN~ ggTaRor yonferai § Are dlel &
T & folg SUART 5181 diet iR IRl & wdee &
fore faff=t 7 Bl &1 e W Bae B
Fo @ foY, U e Jag & fory faf= wivere
BT T 3R A= BieArRId! & [y fIwrhar &1
TRIETOT T |

Pl 3R g B SR & UfeRie & ¢
EIRIEAKCIN]

Pl & RaaTes GfoREN SRl & ggard 18+ wiic
BIUR, FeTIRad o7 Tt (d1d17)
IR S §b | el 1000 SIAICTSY, TEIYISHRIR Bl
S i fafd & orgaR Frafa Rerfa § dnfiva &
Raerrs g @ T off | I SFICST ¥R 1 & a1
IS UfARIEN 91T U Siefd 2 9 SISy ° WhiR 3
@ A1 UiRIET Hffhan faarg <1 | 9 Fr=mgar 2 0 —1
PR (10: UMY 4G &R W M) MSAT 277274 IS
346855, TSN 277338, IMSUT 334193, 3MSAT 280502,
TSN 346890, MM 283249, IMMEXT 346899, IMSHT
256547, 3MSUT 256780, SMEXT 256515, TSN 346892,
TSl 283226, ST 256530, NS 256545, TS
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346237, 3MMSXT 438639, 3MeXT 426126, 3MeHT 426139
AR 3T 426148 |

3 3 (11—30: Ul &I J&J &R B HIaR):
TS 280550, IS 256621, M 273558, M

256629, TSI 283251,

ST 256849, 3 g?fl 256842, 3 'E»SQ{I 282438, 3 s‘?fl

346230, TSN 346234,

3 .éﬂ# 346248, 3 é?ﬁ 346252, 3 '&S?{I 3434 99, 3 é?fl

337613, 31 é?{l 337584,

3 éﬁ 280565, 3 g?ﬁ 470442, 3 s‘ﬁ 447324, 3 _&;?{I

438643, 3MSUT 426149,

TS 438540, JATSHUT 426033, JATSHUT 426092
gIeTifh, SiIersy &I fhr 3 iRl ufdfshar &1 gite
PR & oI g Feaniud fmam e |

Mass screening

Confirmation of resistance

gl Bl AR I — IURA THITG IJR ITHT YL



AR I Aol TAAISIR H Sl o 3iR
Uga U UfREN SfFesy W@RiR 2711—149
(TR TR eaTaR) BT TITSHIRIRITST uNiefor #
D5 DIc ACRIY B BT o [Fell off | sy ufoRiEn
R 2711—76 (AU T QET GE&ITS) 3R
ATedrell SISy TR 3006—8—2 BT IfARHHIT
it Rerfar # 3qom faam T a1fds aRaTe [7et & e+
Ufwe # Aifee faaRor & Aregq | wiefvr fdaar o
D |

ATATHST, AT TAT JARTSSIT

AT & Raetp, 187 STHTersy I3 Rafa & dsd
BHIFAT T T o7 | Tl JMMSUASIRAT 3021, TITRAT
59.84, BIHTS (B 1417), TRAT 6248, TN 26, I
32, M 332045, JTRYT 6145 SHUHAD 17—3, MR 6125

SuA® 173, Sfoiltd 1127, Seuilgel 1131,
SOIT 32100, 3MRYY 1 3TARNH TR oF |

SAYITE & RIS SHATSH BT 1 BT i

TP Al JART U SH@TSH H ¥, AC41772 BT ARl
AfCRIEN qraT AT o R JHA WPR 3 o, 371
THAH TPR 5 H o, A Al JHAH TR 7 3 o 3R A9
THHAT WP 9 (cTferent 3.1) 7 o1 |

Idd B Ul WH IR B RIATh TIMRAT STHITSH
THIFAT

TRT 50 TIIRAT STHWISH &l Uoi== aRoT faRTe
@Fhe B RR @ el & arer e aRRkefaar §
G AT T, 1Y 8 Faeeie Sy 1 & 9| feeRk
3R BTgT TR T BT TARI B Gl AT B 0T B
g 3R @IS FIR TS AT B T Bl g | JeT
TSy effd TR R 3memRd off 3R g7 urar war b
TRIRR —57878% @IS SR &S DI TeRI 3R TR
—7083 & AT 7% RFIST IR T8 TSARN & AT 3 &fd
PR (ATFTRT 3.2) DI AT AR S0 & Tad ol
=

Iad d Ul WH R b Rgamps Rafes dig

Sig—ufdeded &1 u4rg

faferdr doles gRT Wil WeH aR @ Raars uRkd
YIRIE Bl <G & oIy U TAIT SMRAIST fohar T3m o7 |
v Riferd 919 & wu # el Riferdr o1 et
g1 H FeNferd fhar T o 3R IR AT Wil e
dRR @t @) gfeg qR BT IR0 AT TAT o7 | TE <

IIdel HIc 3R INT — IURAT FHTG R ITHT Yaer
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AITT 3.1 | SdIUIGd & RaaT SIHICISy Bl BHIFHT

No. Of
Genotypes

Damage

Genotypes
score

0 -

1 1 Ptb 33

AC41772

AC41777, AC452029,

AC452035, AC452043,
AC452084, AC452085,
AC452089, AC452090,

Ac41723, AC41728,
AC4173, Ac41733,
AC41734, Ac41735,
AC41740, AC41744,
AC41745, AC41747,
AC41748, AC41749,
Ac41750, AC41753,
Ac41754, AC41756,
Ac41762, AC41775,
AC41776, AC41779,
AC41780, AC452030,
AC452031, AC452032,
AC452039, AC452042,
AC452044, AC452047,
AC452073, AC452074,
AC452077, AC452081,
AC452091, AC452094,
AC452095, AC452096,
AC452097, AC452107,
AC452108,

7 o f urelRrm Riferdr Feem = 9 869 3R
TIARTEEAT ¢ LVse assays Ha: (3 3.1) § galrer 4
fg Ty FRI=0T @1 G H 33 3iR 47% BT BS AP Uled
H R ofral dY 41 ABerdT Bl HH B far | araf
@1 gfg % uelRrm fifea due (R 32) 9
TTIIT 8% off, S8l SUER H ATUeT g - bad 0.02 Sl
of} <ifdee 1G0T % 3 0.0 9 ST T |




ms.zldﬁéﬂwzﬁ@mqmmﬁwﬁ

BhHIHT

ARC-5787, ARC-7083 3 querately
resistant

ARC-6249, 7412, 10120, 5 Moderately

10027 susceptible

ARC-5776, 5923, 5985, 6001,
6018, 6025, 6037, 6097, 6144,
6161, 6557, 6630, 7008, 7032,
7050, 7086, 7119, 7335, 7343,
7414, 7416, 7432, 10059,
10061,10544

7 Susceptible

ARC-5784, 5791, 5795, 5906,
5956, 5972, 5976, 5982, 6102, Highly

6551, 7080, 7093, 7210, 7220, susceptible
7255,7259,7308,10062, TN1

Boring success

<

S\:: 100 - a

2 80 -

g 60 - b

w40 -

e

g 20 -

A : .

Control Treatment

Boring success

100 - a

N

v 80 -

(0]

S 60 - b

2 40 -

220

5 0 : .

o)

Control Treatment

ot 3.1 | vRAFTETST SR Werew Rerfaat & arsead ardaf &1
SEIRASEISKI
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Growth rate

()

‘é 0.1 - a

S 0.08 -

=

go 0.06 -

o 0.04 -

é 0.02 b

< Ve T

I s
Control Treatment

for 3.2 | SUAR AR (0T H GISUHET fTai ol ATeT gieg &%

il ®d IR oddl & R P\ wiF
qr-gfeeded  (Raforar ok dfefafors wirs) &
HATAT TaIgpd T¥Ta &I <@ & ol Us WANT b
T or| urelRrm faforer ik Afafdfas vfae
VAN = fRI=o1 @1 gt ¥ Ja fad 1 gexral o
FToT HH B e | Raferar & arr dfefifos e
JITIINT HATS 1 el Al AfoTd RIS I &
T H Ha & BT "e1dl BT HH IR AT © | dsSio &
7aT el SR Aferfifers 23 e & |1 &+ 3
SUART (qTferdT 3.3) W d8aR YR AT 7| 39 UHR
Rifed wiic q-vfdcded & 99 e \efhared
e 8 Hadl & o R § uRier @R B
JMITIEHAT BIH 2 |

qIfeTeT 3.3 | TS & Ha fael IR RAfeTent BT gvre

T,- K,SiO, (Soil) 209 (27.139
T, - K,SiO, (Spray) 17.7 (24.91°°)
T, - Salicylic acid (SA) 32.8 (34.96")
T, - K,SiO, (Soil) + SA 10.6 (18.98")
T, - K,SiO, (Spray) + SA 24.9 (29.91™)
T, - Control 46.3 (42.87")
p-Value <.0001
CV(%) 5.37
SE(d) 1.307

(1 g Pic MR AT — SU THRATU AR STHT Jaer



Irael B fo & gfoRe & T &= § o @
IS 3R fae™T & AFd! & Wifds I A6 &
forg uge fafder araa &) foht &1 leror favam a7 o |
fafr=1 il AT BT i [dHAT 1T, 100 TS
I AUl WA H HHAGR SHRA  (—053) 3R
aeTefierdT Gadid (—0.51) W FafIT AT 3iR 3T @l
U HEyUl ARING fIeraarsll & wu H yrr 17 | 50
TR, TS BT HORAT =1 G TRE I H N (—0.41)
3R SIS & JHA DI HH [HAT (—0.245) | ASH S
3TFTST T oI M IRTIER AHRIAD ©U H 75
(0.741) & TSI BAT & IR THRIHAD WU I Hea
T arafdy (—0.537) ¥ JST BT |

< 7gE "ch fAgevor (RIY) g & 4R & e
Wifde— e IR fJemaess amal @ oy 6
(@AY 1 71 49.57: 3R URAT 2 7 17.88% =, {51 3.3 )
IR = Frae Bl feel & oy (AR 1 71 91.86% 3R
AT 2 7 5.06% fafderdr o 3.4 1) ueei= foar 7r o |
Fad o foAl & fofw va sifstt & aRad=ra afafsar
T A BT T o1 SR HIeT=ierdl adbid & JJAR,
BHact I —12 TERI DI o1 H ANl HORIET ITT 121
o | I8 UHHTH fafderdr off i o dies oFTeT 81 o
IR FALT B AT MR AMBR BT Fbd < Tl Seaad
100 dIST 9o Gl Y Y <, ST g8 & AT & fory
Heaqul &l & oM dd, WRd H SR yor
BRIGH] - HSROT DIl Bl ol H &3 DI Plc W
AN e wfgd fHar g, 3R ygad ga sifsil ufoRwed
ATl TR G HH T [BY Y 2 | GHE FegdT o
Uga O dTel IR fh@ &1 o=+ SRIimA |
TR & AId & ®9 # W SWATA fHAT ST Ahar ®
qIfP $H DI S TR & MR DI AT T&T B ST
A 3R Aael B A8 B YGe & Ty s, e
T 3R ATaRO FHTE ) 9&T fHa1 S 9 |

JRIRTA lge

2006 B F[ ATl Bl P BY F JFIRIA ASC
YfoRIT (HROT STd: Xanthomonas Oryzae pv Oryzae) @&
forg faery SHIagee I iidh &1 SUANT HRa <@l AT
o | 1450 UITTSHISTRIATSYI ATSHI H ¥ 454 71 0 ¥ 5 ¥hIR
@ W1 draT BT 3R Ugel WIIT 96 A I MY 232
TSl H ¥ MG U AT | ey 91 Ig ® {6
324 & 919 QIR ATl # | BIS | Xoo (TerdT 3.4)
B FeY fAurh ds & Raclh SR iR &1
gfoRT fe@rdr 2 |

gl Hlc 3R INT — IURAT FHRTG R ITIHT Yae
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o 331 fiRma @ure fazamor &1 -1 wife
GIp—RI~P 3R fABITHS AFhT B SMUR TR
A Te—q3RD SWRA THSI—HSI farT rafty TadiemR—cidTs s

AU, TATHESY—W S qo, UERME—HAGTedT  Edih,
ST —TieT S, SHTE—31TS] BRI Seoqel ToT Tl

forst 3.4 | T TSt & Raes fafaerar wferie wr amenRa fiRkmae
PUC AT BT 2—3) wWife

Note: v1- Dhusara; v2-Chinikamini: v3- Kalajeera; v4: Geetanjali; v5:
Satyabhama; v6- Naveen; v7- Swarna Sub 1; v8- Ketakijoha; v9- TN 1;
v10- Cross 12; vl1-Padmini; v12-Pyari; v13- Sarala; v14-Gayatri; v15-
Satabdi

BTex] WS BRIl IRt

94 IH dq¢] WUE (VSTRXN), 84 SIUNTA, 124
TURUATH, 3R 351 UATHUH 1 Af2d gl 653 AMTH
TIiieh HHHT BT R & Ted BIed WIC & RIATD
THIFT & folv ST 77T 91 | =14 (20.2:) TR, 23
(27.4:) SITHTA, 116 (33:) TATHYA 1 3R 3 9 (31.5)




TTTDT 3.4 ST TN & (3% &7 T2 BT IRIeqoT
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0 0 0 0 0 NA

1 8 1 2 1 NA

3 145 3 46 3 NA

5 301 5 48 5 1

7 520 7 84 7 58

9 476 9 52 9 265
LSI 6.80827586 LSI 6.189655 LSI 8.62963

TAAUHYA fdftedt wied e Yoo (3, dRW) 9
Hep AT TE1 83 | TTTRIARINE FANTHD &5 (qTfera 3.
5) H HIed FC & oy 98d &9 I TRal gadi®
(TATEITE= 0.4—0.8) B! doT8 W HIg HfAfe AT
&I U T |

qITeThT 3.5 SIATI[ST SRR & (4% <Taet a2l T uRIefor

ARC 94 19

DSN 84 23

NSN1 351 116

NHSN 124 39
3BT QT & Raars whif=i

fageryor, uar ge foh TERNRNST (<p0-01) HTHY 31fdH
o7 3iR UGS 3R G fheret (ih <0-05) TMde & HIed
TIC IR ST UR R 3TTST H ST HH o Sdfch
G gerTeiie IS AT Ardel & Gwef 31 (Fig. 3-
5) BT Gl H VIR 3TTST H ¥ Heed o |

aTferaT 3.6 | NI e IFToDG & RaaTTd v yfaftea
&1 ufafshar

0 63 (67°%)
1 0 (0%)
3 13 (13.8%)
5 18 (19.1%)
7 0 (0%)

WHiae FHA B Rl & T8 ress  fave
oG & Raem®s whif=T & forw e/ad arad |
(TR & e & oIy STaT 1207 2 | 74 wfafteai fiedt
<3- TIRIRAIR3NTE WANTIHE &5 # 312w s faired & forg
B W THRAT GaAHTH (TATHINS = 1.4) D aofg o
DIg ufafte JMersi=e T8l U 7147 | (ATt 3.6) |

TS DI TOTIT UR e XHS dT Y41

10 UIRTRIMRRMTE e, S AReT, SchedWH T, Ui,
TolT, dcfdaiel, W, Jenfafaifi,  Hem,
TdrsTfer 3R wof IU 1 & difted IoreT a1l 3fidhe! &

qad § gedd ufoREl o9 & anedf  amenRa

3raifere faewas

MagnaportheOryzaeEF\) HROT AT Jead DI dIHRT THR
JHTRIT H A U & /e HIROT g1 & A= =maer
S aTel &t § AR IUS JHAE Bl § | AR
feel &1 ST T B R @ v e
UEIET AEH B | IOAE eI H, 80 NI dATadd
AT FRAT S by T foell (Tamd) a1 v

(L o7ac Pic 3R I — SR IR 3R STHT Tee
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Protein (Pr), Phenol (Ph) & Amylose content (AC)
bR
N w B v D ~ =] o o = N
o o o o o o o o o o o

=
o

o

Variety

2000

1500 s AO(D) ppm AAE/g

wess AO(H) ppm AAE/g
@Pr(H) (mg/g
@Pr(D) mg/g
@IBPh(H) mg/g
@S (D) mg/g
@ERAC(H)
@IRAC(D)

1000

Antioxidant (AO)

500

Fig. 3.5. Effect of false smut pathogen on quality of rice grain

e & forg g A favewre gfoky S| & 98 o =
JMUTAH ATHRI BT SYANT FRD HHAICISY 3R SIS
far TIT o | 80 THRIRAT # ¥, I~ UfeREN o, 919
U& Al AR I/ T/ o &R =Tl rfdd
HAdeefid 9| T R R 0 (=€) 9 9 ’e,
QAT SR A1) | = 2ar | sfd i fafderar
3R 39 ATHRI BT T Yeilel MMIIT A 0.34 3R 0.75
TRIT AT | Ul T AU BT SUIRT ST ATy
D AT A B A9 & forg fHar T or | A A
HIDRT BT YIRS AT H 0.34 BT AT 74 oM 3R 0.11
0.37 & 919 =T o7 | TR fATelvoT & MR UR, 3R
TARET Pl T THRT FeRex § aifighel T 7T o |
S TORE, ST HREAT QX 80 UASTRAl DI A
IU—wEl (A 3.6) H afig favam | SHfea TAIRITE=
DI UM fITBIE T & Agdqel AeANT BT Ul T &
forg AT WRaw dise (SIUEUH) &1 SUIRT dRd
DI TS ol | YU & AegH ¥, A faehie gfeRTy Sid
(draTs 43 (1), UleTg 56 (1) IR GRME 21) & 3rgHU
T ATHR (STRUA 1233, ARYHA 7364 3R UleTs
21_79&3) UG 0 ¥ Ge UG Y O IR 34 ¥

BACTSU® f=TaT 5.1% & 9T TAT o | AR
TITRAT Wedd TR & fofg o1eaT difie HHme &l
H Frge ged UfcRIY H GuIR & o1y Arpx—aafla o=
¥ foar ST aFHaT B |

ATEBE AN (JTgolgel~ar A ) & Racrs
iR & forv vemgieIRTSYl, 2017—18 §RT UaTH
@1 T3 i @ e / faifaa a1 18 fost /guR
CICERIERPAICIEEIl

W% B TR, 2017, YSMSHRIRSTEY Hfaftedt a#d
Hl 1605 HfAETT Bl IMer &ATge IS, AR AT
& Racth 31 UfCRIFSAT / FeTefierd &7 edid B
H et & forg forar am o | 9 feamst @ foet g
211, SINT @ 7T fheH—43, UR T AT —37 AR
WIEARIRTSYT ufaftedi —1314 (TATHTH 1354,
TAUAUA 2—743, UAUAUATA—127 iR SITHTI-9 0)
TN © | 211 fHAMIT BT {51 H I 6 BT AR HTRTET
(1.1—3 @ I WhIR UR) UTAT 1T oI, 14 AW & (3.1-5
& I TR W) | 43 I oI {5t & el #, 4

Fig. 3.6. Population structure representing the 80 NRVs in three subgroups based on K value
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Arel UfoREN o, Safds 7 71 wfgw ufafear e | 37
AT GOR A ATSl H F 2 AR o iR 4 A
of | RMEARIRATSY (2017—18 TRNETTT) & AT H, 354
TAGETH 1 ufaftedl § 9 34 7 wrgell ufeRE / |fewg
gfaferan Reariiy 743 wfaftcal 4 | 59 & AFgEl
IfRIET /FfE®] grar AT o, Wfd 127 UATEUHTA
vfafteal & 19 ufifedi Arel uftRrR /wfgeyg
yfafshard off | 90 Srvwus ufafteat & wrT, 13 wfafteat
Al AfeRTET /Hfgwy arg T8 |

& forg 9} & Sra—mRRerfa!

qIRReIfIST SON-IRT SMETRd Ydeq dvem &
TEd BIc TRONAIT UfAfHaT &7 3

DI g @ forg wiRRerfaa sShfraReT g w
A REgS 3R dofoud a1 R @rel AdmE uad
IRD HY AMETE H UTHiTd GTEAI b IgATId,
fafaerdr ok & @1 ge™ ) sfed 2 | wiRRkerfas
SSIRIRTT BRI &1 Ud gcd & o o swel
& aRomH # gReEar (SR &1 ua faervdn) wR
SR a1 2 | safe ariRRerfds d3 9arel ik uRged
SATEHAT H T & 8 FR=ddr & Arer raemRon
AN BT TS ©, Sl ARR PRI PRI dTel Uil B
ST B & Ol IR drIftheex & wU H BT
axd € A7 faved &1 uive Tl @1 mghd wRd g,
eIy wU | a1ad § PI UeUH & Gae H AGEROT
Y Y 3roe JRfA® # 7 | uiRRefaara gShifrafR
JMETRT PIT U8 & F5cd Bl a@d gy, &1 2018 B
SRE el arae gTRReIfdd) a3 § UHSIRINRAITS
W H Ud AT foar Tar o7 STl arad @ Had B
PISATIIH] 3R AT BT FAmRl & fued & oy oH
H ®H TAIS BICHATIIG] BT SUANT fhar 77 o7 |
qIIed & ST § 9 dXB TP HIeX B § 3R Th
TE T 9 Alex §€ & | a1ad d Had (AT |
TE) iR Y et gemeit # Sarg 7S o | o H
T g8 9 99 919 3R S dIs &1 R & forw
&3 H 56 HHfSAT 3R ret feraferdr SiTer @9mg Y oF |
N ol Bl BT ‘S8 Bl & ©F H ST 7T o |
Y HeT (A1) AgFR 22), WSl (). vk gur
P) iR Fg (@gFemR 11) (R 37 3R 38) I
TZcSBR & 99T YIRIYT & Iided F o T Udh
HEN Ugel, Il 3R HE Y AUS g H -7 ST
ofT | ATa & HEH & ATI—T1T Afeordl H dle gemsi
3R UTPId el DI S & oy AeTor BT rreT
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BT T | UTpfaed gEEAT WR SEddBAl Bl UEErs |
ST =ROT A Yl & <ROT H Yo b7 T1AT o |

T N Bl §1 TR 318! TRE A 931 3R Bl BT
IATEA BT AR Herg &I | T 18 fhaim dedr
e, 15 fhall AR 3R 62 fhawm™ &g ds 4
Bers DI TS | U 7 97 G H WRIETTH] DI MBI
fpar ok drermEies ufeml & forg vg iRk BIfshT
qrgel @ w0 H SUANT fhar Sdr o7 | Irdd & Wl #
Ardred WY e Ay g 9 uar 9o f& gRuRe
PIC JdGT FARAT DI AT H DIC DICI DI STl
qRRef®r SR smnRa @i gauq s #
MY A WR ¥ A9 2| Wiplde geRd Riaiar
wipfafea @ik ggaTe WRIRegs 9| @i
Pl O fF el Weq IRR, fidiea &R Siiveres sl
Irael # HH ot STEl AfoTl ®f §€ Bad & ©U H ST
ST 2 | 9&T JMeiIule Iegd | udl g &b IoHid
JTETET 10 T FAET @F TER1S H 31fdas oft, STafds eRell of
JMETET 20 AR g o TN # ofd® oft, gl
AT e &R arfdraa fefeft axor # (Rr= 3.9
3fR 3.10) |

for1 3.7 | aIRRerferes SSNHART STTenRe Hie yee & o g3

forst 3.8 | S5 Wile § Afeoral T g 0T

gl Bl AR I — IURA THITG IJR ITHT YL
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M Seedling stage H Tillering

S

w

N

[y

SPIDER LADY BIRD BEETLE

M Milking stage H Ripening stage

DAMSEL FLY OTHERS

= 39| uRRerfae SN smaRd dic dded @aRen & aEd @& fafr= e ==ol #§ ey smardy @ W =e)

8
10cm 20 cm 30cm
6
Early tillering stage
4
2
0
& ¥ & < & < ¥ <
& $ & 0@“ ‘V\Qv S oqﬁ\ & & &
& & K » ¥
Q & & & QO 2 N
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e 3.10 | TIRReIfIeS NIRRT SemRa ®ie yee @rawen d dad & A faers a=on # gar smeiidred fafaedr

a1 =maar uiRRerfaa § aaa el &1
ST AT
Tl gedd

NS & A= W=l & T, SiRTgST & 49 fage
TH3 U | T YUd Bl qiigpd faRryare o fd
PIAFT T, Adg b SURAT IR AN & gadR #
f=TaT @ SR UR avfiehd fohaT 137 oI | T, IRTSST @&
99 fagad wui &7 FAPHd ol (BidAFT 31, g DI
SuReIf &ik Al e fApNT @ UeR) # faar @
SR WR a¥fiept T 1T o | fafi=T afefvmal =1 3igHg
Mfear w® fed ik A WRE @& | BI
frargferam 3k ga= arel 9fg & A1 BId) |ag, TS+,
Tolc BT IATEH 3T | Bidr F1 I (1), I B (4),
Ahe B (1), Fha UM SIAM (6), AHha Gl
STAM (1), U BT (2), TB& (1), BT (2), FBHE Gl

IIdel HIc 3R INT — IURAT FHTG R ITHT Yaer

SIATT (2) & 1T I | MfAHTT el Ta (1) 7 foely 71
fo<fl BTl &1 Saared fhar iR 11 SuRerfa # i
off | go=1 arel UaHR & e (@iferar 3.7) &1 wefia
B B oY dael - ger UTg Y o | aAH HeFT
ST | THIT STl 3fal &
AreferIet ¥ 3R 991de & Al # fHafg f=ar ar
ST BRAT B | SV &7 B AR TR BIscAlo-cd
U faeelyvr #, fa &1 URd |E Tfod by T o | ol
—2 3R IS —43 & AT ATST —2, Bof 522 9 7 9
(TR gord) 3R ool 766301 (FeIRRIE Yoid) Udh
WE H € Wafd 3 BT S ¥ (el 8, a9 U
3T STHICTS U g # € |

JFIRIS =T8T

JRIRT = B RITSTA® Xanthomonas Oryzae ihoh H
T Oryzae AT &1 Ta W AW 2| ST,
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TIfrT 3.7 NS ST | TH.IARTSS B IMTHTRDT ATOTI0TT

1. ODL-1 Smooth Whitish black

2. ODL-3(2) Rough Black with cottony mass

3. ODL-3(4) Smooth Black

4. ODL-4 Smooth Grey

5. ODL-5 Rough White cottony mass

6. ODL-8 Rough Greyish with cottony mass

7. ODL-10 Rough Greyish white

8. ODL-11 Smooth Black

9. ODL-13 Smooth Greyish white

10. ODL-14 Rough Black with white cottony mass
11. ODL-15 Smooth Greyish black

12. ODL-16 Rough Black with white cottony mass
13. ODL-18 Rough Black with white cottony mass
14. ODL-19 Rough Black with cottony mass

15. ODL-20 Rough Greyish black

16. ODL-21(1) Smooth Greyish white

17. ODL-21(3) Smooth Black with white cottony mass
18. ODL-22 Smooth White

19. ODL-25 Rough Greyish white

20. ODL-26 Rough Grey with white cottony mass

A STE H BA o, [98R, uied §ITe SR AR
S fafr=T gdt a0t 9 RfSarer & o 7 Uad
fbU | ITSTRT BT I9B INTOTRAT B T ST 1 B
s FaeTier STia # uRleror fomar rar o iR fhR
Jgalre fafdear favelvor SiSua wgARl &1 SUART
PRD gl foar T o (o 3.11) | I8 <= 737 o
fafearer @ SHfew fafdudr ik wimifers faawor =

PIE e Tel fawma (@=13.12) | R 341 | Ta & TRIFR & SISuel SR Y arerT §

Wb T P IR T — SR THRATU AR STHT e
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23 3.12 | Qa1 531 & IV T Bl Siifed fAfaerdr (i<t = sfifeem, Ssgdl = uf¥ad d7Te, Tud = o/d, 919 = f98R, <ua
= T

Bl T

Iy wu 9 gdi wRd (R 3.13) & A=t =3t 4 aaa

& Al & Wdl § Bled W Tl & Bel 107 T 8 (5 district, 5
T B U o | 579 9, 8 9 T faygad & 3R 7 9 28 blocks)

el @1 QR WXBAT & MHR & eI 7 AR,
MHR, [, FAEC IR FIH AdYol wU I WIoeA e
FqAA (AT 3.14) & HaeT ¥ Ioor@- g (A= &7 G

10 (4 district,

& | 4blocks)

STl <, AT < SR e # SR W [ B B
Y H I SfeT—3TerT @rgel fafderar (g, auferT ik

3IST) BT A 3reTT—3rerT faferif or <qor s Arat
AT 3R SR | Y0 & SR TANT &5 H BIedd e
HRY BT IR—A8E@Y0f HH T off 3R FB3TAT A90T
D IRG H PIg "l el AT | T A1l & AI\H Sl
(CH, JTRTT 3iR 3IRUK) 3R TANT T & fIvelyor |
qaT gl fob 24 20 ) ATYEM, 75 5 ATUET ATadT 3R 23 (8 lstrict
SFARTS # ot T AST0T, <Afehe WY STReT Bredd wIe & 10 blocks)
Y B SuRerfer & oY srgenet el oY | cifebt ot
AT AATHA | Havd HeAdl & b ged STeary 4 {8
AT 81 Faehl 2 3R I 1 I AR fas
&A™ PR B T SGHT I ST AR |

38 (10 district,
23 blocks)

Fig. 3.13. Location of sample collection

IIdel HIc 3R INT — IURAT FHTG R ITHT Yaer
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Fig. 3.14. Morphological variation in different isolates of false smut culture

Blcd T $ HRYT UFMAR JTHAH R B

R @1 TeA] 6—33 Hfaerd o Safe TRdAr 3—575
o | FepfAd feeRl &1 Tr 1—5 | = 8l @ Safd
BT WIE B AT 1—22 dfcl /Yol | 81l 8 | Afh
TS BT T UfTeTd STRTA UTd (70.59%) 3R &H A
PH BT AT (4.42%) H Fhid Uwa (frF 3.15) #
UTIT T AT| 0.10 ¥ 5% @I SUSl &I <@l T8 3R

3iRTd Sust 1 2.06 Ufcrera (= 3.16) oY | Al (5.14
gfrerd) @& 9g STaad UG B A & 919 g8,
ST FaH HH IS AT W@ie (0.10%) H 91T T |
| ST, ST BT U aote o BT, TS BT =T
H B, AT b o H A SR guel Ueed #
IIHIER AT &I W& # gfg & SR B, S 918 B
RO & IR IuYh Arad Rerferal 9 931 g5 ser o
T & Hel 95 |

o 3.45 | faff=1 =maa 5l § B We & SR USMAR &1 JHAH

114

gl Bl AR I — IURA THITG IJR ITHT YL
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Fig. 3.16. Chaffiness between healthy and smut panicles

CCaE|

3Nfeem & Ui RTal, ded, YR, oM, a=S 3R
HIAR & A= ral 3 &% 2017 & SRM TP
AT ATl FALI0T TSI fbar 1T o | adel @
faf= fori & die o ST o TS, IR 1 Feie 3R
Urel @ Aid o fAfrse ST SAeTon Bl ST TAT
o | SR BT TSI BT TS89 Y & JJAR T 11
T |

Number of
plants infected

Per cent disease incidence(PDI) --------------------X 100
Total number of

plants examined

TATo! FATT € T 2016 @ AT H 2017 B QR AR
@I FeAg I off | gEY yar godl & b a8 TR
N # U 91 IR B WU H SR @ 7 | |dferd

IS U Yefera, feMifgar sfafr, fsffear
faftafora, Sfaediaefam  ofSfomm,  sfomeensn
BT, SRR Tolsd=d, AUy ey, AU
Tpeicd, RAeM Sfded@ ok wHfor deifRa
% P SN ISIU T 9, 2017 § FTdel N ATse
NS, gl A GE & wedadr #
GRUAIR D1 AHBT HT YT T & folg - 2= o
Rufy & ded ST & 9d9 39 WRUGAR Uiiferdl &l
CAERACERCINIDICSIFCANE N G LG ARG L ke DL IR D
SITRIT TT of | AT A&l iR RIS s IToiid
gfarforar, SR & <teron & fore foram ar w9y iR arg
P TS IEITH B SR STS T3 o7 |

fspet 9 (ST o aiferar 3.8 & <@T S AahelT B), T8
g7 AT AT fh 9 WRUGAR A= USATfadi o 3R
A & UP fAuh JUdh gRT A&vl Ied Bl

g RTet 5, ded STl I HIeT 31ferd SR &1 ge-Ty
TSl @l T | 39D 918 SioTqR Rtet (s 3.17) | amadt
e gl fre § | qon # sriread fAR @
HTATG Tof DI T8, 9 91 7419 iR ol (o 3.18)
ol Y TE |

3fier scITsC
TRITSRIRRIRAIS TARTHS W & ATae] & Wal § 3R

IIdel HIc 3R INT — IURAT FHTG R ITHT Yaer

AHRIAS Flifchar fG@Ts | STadq °1d & <dis (48.8
) ERuaar Ao Sfdearae T gl # <5
DI TS o, 3 I18 SAGART BIdT (427 ) iR
fESiieRar &9 (36.5 ), STafd ATERY WahdicH
H BH W 18.8 A & G1q B SaTS IR T o |

NI slTge ofevT Scared & foru foram am 99g 3 9 6
e % & regwd @ oy off T8 WRUAaR worfaal &
fRTU JTelT |HT ST o7 | $97 WRYAAR ATl H 8707




Hkdvui &, uvkjvkjvikb okf'kd ifronu 2017-18

18

16

B PDI During 2016-17 M PDI During 2017-18

14

12

10
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form 3.47 1 anfSem & uia Rrett & araet &1 gHMET T B TeAY
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Varieties

fora 3.18 | TR aTaa bl § Bakanae XIT &1 HeI8N

DI IIAARE AT & Ul DI IRE BH I KATET GG T8 HIP BT U arsl Gl doTse & A1f T (6T 737 o
o | 3R de1 saa1 feReee uril # 3/ el daR

: : AT o | gRMEES AR T4 & a8 3MTe] SIS
el H PIe Heer & fofe Sta—Te T ISP MR (AEIY) wiel R Mdad Srar M1 o 3R g
CTIPISHl ARG E Toie 3R g SRe & wu §  SUMHRN Pl IR—aR HRIer FHAR T8 3R = I

STIPIeH! T BT T ST g fhar T e |
STABISH BT GooTdRT HIpicifoTee 3R arrorfae faeryar

A gEded  gers (@ HeTReRaTEg—1, grapret Tadid o ABIID ugdr | Ay e
ARIRARER—2,  ARIRAEG—3, GARIREg—4, (B 3.20) W 27 &N wfewaw w =R faarf & for
AR5, VRIRARIES—6, AR GHRARAES ST B TS SAETHAA (GrIepret GﬁQUSISNN-I‘{I R
—7) T U A BTer W A1 SR B e F qroldy WK VUMW) D FIER  Fle 3R
ST Fere < U 5 1Y o (R 3.1 9) | AEHIDIUS faemaret (7 3k fawe, 1 99 8) &

Y T P AR AT — SUC THRATU AR STHT &
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TTfeTHT 3.8 3BT IRTANT T & g WRUGAR YoTiferat @ ufafshan

1 | Digitaria ciliaris Poaceae + 4 36.5
2 | Digitaria sanguinalis Poaceae + 4 33.8
3 | Dactyloctenium aegyptium | Poaceae + 3 48.8
4 | Echinochloa colona Poaceae + 4 42.7
5 | Echinochloaglabrescens Poaceae + 5 31.6
6 | Cyperusrotundus Cyperaceae + 4 274
7 | Cyperuses culentus Cyperaceae + 5 18.8
8 | Cynodon dactylon Poaceae + 4 25.2
9 | Commelina benghalensis Commelinaceae + 6 28.0

MR WX fhar a7 o | Ad A &1 ST o'
AIRAfORIT | Gl SIS SIUAY ST fhar Tar o |
I B AT BT 3MMOIfdd aRe dAFe fafel &

s 3.19 CIBTSHT BT WU US @1 BTl I 3Tl BT &

AR AR TTAPCS WA (MSCITH) &1, IrdTa
TS Baex 1 (EZUB 1) & 3R ARTAT GrefioRe
J—a¢ FfTe— Il QMRUIIBNSTS) &3l & hAl W

e o (http://www—isth.info/tools/blast/ markers—php) [

AT PIc 3R AT — IR FEQ 3R SR Tde=

BB I TSl

TRIBISHT DI YATHROT A3 TSI DI
gfofafad &= & forg srer forar Sirdr 8, Tt wiel «)®
TRIBISH! IR @i & fhAR & U Aod QI &
AT SARLIYE & AT THIA ©Ic TR THIE
R BT ITANT HRS Hedid [BAT ST | IFToTThi
P 1T ST Y iel BT dadel I3 & w9 H SUINT
forar SIrar o | wSAferar fawrd ereRy BT Hferd
BOTERT (2010) (3 3.21) & SITAR IO BT TS o |
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o 3.20 | NG AegH R e e (SHIRERE & 5 &7 91€) Bersat tadidl & ie—eiaT sera # Arplaiforae
CESICRSEINIR

60 -
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40 -
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uU-1

u-2 U3 U4 U5 U6 U-7

W Average% of
growth inhibition
of Sclerotium
oryzae

W Average% of
growth inhibition
of Rhizoctonia
solani

o 321 | gradrsdl TN & Raes IFToHD! & fABRT TR BT A |

BTed FIC I & RaelTth Sig I9T T Ao

34 fagr &1 Rafd # Sig—goiel & Jedidd ¥ T aa
f groerear T, SRIRSAT TEaEss iR

SSITHUCT THYT ST 68.82:, 54.04: 3R 44.9 4: (BT 3.
22 3R aiferdr 39) @ IRE vRRa & AT
STIGEUSIURH IUdHS BT A JATIATSTD I707 & |

Fig. 3.22. Growth inhibition of U. virens
by Trichoderma harzianum

CTIGIEHT TG & HRIHT I=gel AT &) Iy

TGTSHT Tl & FAICT Il BIFele @l TR
AT I BISgIoMIPpd Heoll e, W, T,
RIS RN & A= orgurd iR 18 & & [/
HFHT B IS /T8 B IS BT START B dIR fhy 7T
o | AT BT AEEN AFDIE AT T B | IYT B B
AH & AT TH gdT g H AT g o 3R
THDISH & AfH FIgH UM HHR & AT T
BT § UTY 7T o | g & AT § IR 24 €Sl &
a8 PRI RS B Y <, ST 3 &l (AT 3R o1g) H 72
oS W 3Nd T T Y | AIER Bad BT I (HUHY,
/M) 108 HIUHY /S A 1f¥@ o1 | @it a9 g3l A
JgoraRIT e & Raems foRel wfafosard
fe@mdf | ar9d & IR & 60 AT 91 AT WA
IR | AIATT & AT RIRT TAT AT | BIHeIeH &l 15
R & 2o 3iR 30 fHARITH & TaIR BT &I
RIS [Tl & §IRT,/0.15 31X 0.30 TTH U @il N
BT 1T o7 | IS BT & 3fdad 7 T =Ase
oral (ot 3.23) & fadra & BT B 3 2 | e &
15 &1 @ 9T], HIFEIeA BT ITINT HRd M TSe Bl

gl Bl AR I — IURA THITG IJR ITHT YL
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qTfeTepT 3.9 | STAgRIe & 20 &1 AT g | IR & Raa arai—yoicl &l gurasfierdr

1. Pseudomonas aeruginosa 69.63 18.09
2. Bacillus amyloliquefaciens MH?257581 50.75 40.29
B Bacillus sp 52.63 38.09
4. Bacillus sp 73.00 14.12
B Bacillus amyloliquefaciens MH251872 50.88 40.15
6. Bacillus subtilis MH251913 77.50 8.82
7. Trichoderma harzianum 26.5 68.82
8. Trichodermaatroviride 39.07 54.04
9. Dendryphiella sp JQ039898 46.8 44.94

Control 85 00.00

TRET FFrRI30T BT a1 H B4 oY | 2T @frse dHRT &
RIctT® I JATdl RGPS SUAR U B & fo1g
ST ATHT 3IR 3TAeT @ AGRT I T & folg g7
BT IR BHCRE & AN RIe0 AR e &
AMILTTHAT S |

20
8 18
S16 -
B -
Q
S12 -
@ 10 -
7}
M 8 -
(]
L 6
-] 4
“— 4
<> . .
R o

Control F (0.15gm) F (0.30gm)
B Treatments

form 3231 @9 & 99 H MY wge N & Raars
TS UGl (Th = BIHeIer)
=R H JFEIRISA AP wehge (IR i) o1
SUIRT RS CRIE BT IROT

Xanthomonas Oryzae Pv Oryzae (Xoo) @ BRI §aIRIc
% srge (diuerd), arae @ YeEaR & oy e 7R
G & T IRV 1S SUST H ST 70%

IIdel HIc 3R INT — IURAT FHTG R ITHT Yaer

DI HHT 7S ¢ | B I, GEEfead &1 SUART
qietdl B R a7 iR aRas @ 9 & g1
B b oy Suaie € | gfery, debfedd RorHifadl sk
qrAihlalel Yoie ot dIR7e TaaIdl @ STanT &l
STTTIHT & | U Tep XUHTT & | 0 1 (§ioerdt & forw
gfaddgaeNa) & &l *1 9w
(TFaTRARBTE—4TGR 1, QT 2, gl 3) & 3 vadIdy
P AT golTol fhar AT o1 3R JARIUo & 45 &1 &
91 Xoo & ST T 1T T | 8 SYAR oF: U) Hi—dhglal
(@1 IRFT TR T, IS FfSaTeR FHRIereH, 7o)
ST 0 (@1 7T SUHE SUDR, Xoo), UUM)
T 1 (TTRIRIMRAMS 1T 1, BIS Xoo SHAIRILIT), T3 )
Y 1 1 (TISTRIIRATS Tl 1, Uy SHIagerer), ) &1
2 (TRTRATREMTS ST 2, A1 UaR] SR, diamg)
2 B (TIRTRRIRATE dIGT 2, o SAIReIer), 319y) o
3 ( UIRTRIMRAMS dIQRAT 3, AT I SAIR[EIe, 319ud) o 3
ST ( TASTRITRAATS dIGHT 3, TaRy SRl ) | AT &
WY, Suol &R FeRIfbel AW ST form ar 7|
AN (1) Uil @ e H, iAo gEUId & ATy
ATl fhT 7Y Ulei 3R Xoo & WATT oMY Y Ul = 20
SIYaATE, Jed FARIbe AUl (dIferdT 3.10) TR 15
0TS 3R Swd SuS (BT 3FT) WR R dERY
wrfer gfoera (s 3.24) feamar ™ & aor= ufd qdq)
(st 3.25) |
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qferat 3.10 | IR TEUI &7 J1a | ITSTHS AR A Ugdl 3R 918 H FalRifthel AT IR SUAR

Fig.3.24. Effect of Bacillus spp. treatment on disease progress
(D= diseasesd control, B1D to B3D= Treated with different
species of Bacillus and inoculated with Xanthomonas oryzae

po oryzae)

45.86° 4742 48 54° 4053
D 45.71° 44.73% 2857 10.108
B1 48.12° 50.79" 48.68" 48.76"
B1D 47.67° 52.36" 48.28" 38.77"
B2 4207 45.61% 41.63° 42.61°
B2D 41.96° 48.97" 4145 32.67°
B3 45.71¢ 44.11° 48.05° 38.83¢
B3D 45 40° 46.15" 4427 28.61°
Tukey HSD at 5% 0.08 1.56 434 2.86
IIIel H Mo e fATaie YT & Jde= & forv Ry
120.0 - TS Y faeryer
=)
——BID aRyer Srerma & fael yarg @1 <l HWepfa :gfa
100.0 - ERT Arsfordel fAhT & 3faRIT & wd § T BT T3
. ——B2D 3R Rt 3.26 # vl fobar a7 | ARver T B ot
—»—B3D T M3zl g4 fagr Refwi & =a
< IRIBASTH 3o & Raeh S faRIEh weeq| & forw
< 80.0 1 el fohaIm T 2T | STeNT—3TeTT 3TREY 1 § T
2 e sifer ArRfferaer gl SRty fewamar T,
g D 91€ 3TREN 5 3R IR 6 (o 3.26) BT 37T fohan
g 60.0 - TIT| $AD 3fcfral, YT STTEl Bl SHd fdbrRT Bl
2 gerar o & faera & foru udieror fvar war o | 54 fagr
2 1T THIYE IR & Aol 9l & b TRET 1, RET 5,
2 40.0 - 3TRET 6 3R SARAT 10 ITTT—3FAT 3= Ureil bl Fof T H
_ arel @1 gfe BT 931aT °d © | Ardel | 3RAT 1 Hefad &
A1 SISl H 2850 DI DB WRh FADBID a@! Tg ol
20.0 - 3R 1584 @1 &H @Ifth ADId SelTot 7 fhy 7T fRiFT
(fermr 3.27) A &f 1 TS oY |
00 TEERIfed Sid A3ei¥d o9 & SURAfy & S99 &
4DAI SDAI 12DAI 16DAI 20DAI ggﬂ ST S TR A Eﬂmli NG

W%ﬁmﬁﬁmmﬁwaw
TIT AT | T3 ARET 3 H TSERIfeh Sl &
arfdrmas dwr (10) Bl 8 9@ 918 STRE! 1 (9) BIem
2 | IRBHm 3R Mfad &I I T gl b STRel
1, 3MRAT 5 3R IRAT 6 HA: &1 vhAfAIfTPHET~
(THST 4 9 0146), 91 Faferled (THAST 4 9 0145) 3R &1
Taferfed (THST 4 9 0144) TTT 77T o |

V(D) T P IR T — S THRATU AR STHT e
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Fig. 3.25. Effect of Bacillus spp. treatment on yield data (C= absolute control, D= Disease control, Bl to B3 =treated with
different Bacillus spp.; B1D to B3D= Treated with with different species of Bacillus and inoculated with Xanthomonas oryzae
pvoryzae)

Fig. 3.26. Antifungal efficacy of different Bacillus spp. in vitro.

Fig. 3.27. Plant growth promotion in Bacillus spp treated seedlings as indicated by seedling vigour index

IIdel HIc 3R INT — IURAT FHTG R ITHT Yaer




el & UIell I Bedh & RIoATh g=_9f fars &7
qATHA

FARCT DiferTd frars =1 9= dier A8 va O faed
% RaeT® e wecaqul aRomd I f&ar, arad dier
TAT BEd (AU & BRI S &S Bl T3l IR Al
Pifera e & 9@ &1 Jedid fHar | @
pifer ¥ s qifoa Aigar W= fssda far Tar o
3R 30 UE SR AEUHE! @i SN fhar &R Arger
ofic & A1y Per fhan| R | A= <l T8 e
3R ST B 3R A S 'IE Ufaerd & IO d TS |
AT I U Tl o dRiRe ey Biferd e &
UiE |IS Algdr =0T &) goT § S B S 81
IATEH HRA 8 | 1000 3R 2000 WATH & STa Aigdr
RIETOT BT 31T HGdl UR BI] S8R T 1T | Yredl a1
Bedh & R s9 U fars &1 SUART B &
GUICRIRS

FUTRT M DI YaeH & forg TR det (33M) &
-SRI HiHele

T SR W™ dAR BT T o &R Hiie &
TR 100, 85, 75 3R 50% fAA=T AT U getrat fdbar Tm
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off 3R Rhyzopertha 3R Oryzaephilus @ RgeTd STdHT
THTARTRAT @ forg TNieToT faam T o |

NESIERISUCIREA]

ol 97T 8 b SUER & 24 ©C 91 100 Ufrerd w41
AR BIHERM & A1 I &R 85 31X 75 Ufcerd ==
SHRM B & dTq HHeT: 83.33 3R 33.33 Ufcrerd
TG TR GO 1 T (TfeTanT 3.11) | 50 Tfrerd =41 S¥eR
B (20.00%) TR AE@YUl BU A FIH HH T &
Uofiepd off | ST & 9T FEI 81 AT SR uahnrdr #
gfg g3 I SUaRI # 9g SR W 9 |

RISl GRAFRTE

TIRT & Ao 9a1d & b SUIR & 24 € 91 36.60
feTd g &R 100 UTTeTe ST SHR BRI & A1ef
<Y TS off, 39 91 85 SR 75 UfErd AHT SHRM
IR AT 30.00 R 16.67 TR H& R Tol B
g (ATferast 3.12) | 50 TfTeTd =+ AR B (6.
67:) TR HE<dYUT U A T $HH G X yoigd off | o
B Y FHTC 81 37 3R YhRIdT 3 gg g8 T4 SUaR]
H qg R A 92 |

arferaT 3.11 IgSiue SIffET & Rae Jarfered el & =+ gAGET AT & THTadhIRar

| |Non formulated EO @ 075 30.00 40.00 60.00 73.33 80.00
ul/cm’ (33.21) (39.23) (50.77) (58.91) (63.43)

, 20.00 26.67 30.00 36.67 46.67
e (26.57) (31.09) (33.21) (37.27) (43.09)
, 33.33 33.33 4333 56.67 60.00

S el OIS (35.26) (35.26) (41.17) (48.83) (50.77)
. 83.33 86.67 90.00 93.33 96.67

4 |Formulated EO85% (65.91) (68.58) (71.57) (75.04) (79.48)
, 100.00 100.00 100.00 100.00 100.00

i e (90.00) (90.00) (90.00) (90.00) (90.00)
3.33 3.33 333 333 3.33

6 | Control (Water) (10.52) (10.52) (10.52) (10.52) (10.52)
SEm+ 3.67 5.60 5.01 5.01 5.72

CD (@1%) 15.85 24.21 21.67 21.65 24.73

VYA aTa P R AT — SUC THRU AR STHT &
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qTferaT 3.12 JIRTg oI herd RIARRT & Rl JaTfered dali & w41 SHET AT B FHTaahIRal

| |Non formulated EO @ 0.75 20.00 26.67 40.00 46.67 56.67
ul/cm’ (26.57) (31.09) (39.23) (43.09) (48.83)

. 6.67 13.33 23.33 30.00 36.67

e (14.96) (21.42) (28.88) (33.21) (37.27)
, 16.67 23.33 33.33 40.00 46.67

9 |Femmlaied ED/5 (24.09) (28.88) (35.26) (39.23) (43.09)
. 30.00 33.33 36.67 46.67 53.33

4 |Formulated EO85 % (33.21) (35.26) (37.27) (43.09) (46.91)
, 36.67 4333 50.00 60.00 70.00

5 |Formulated EO100 % (37.27) (41.17) (45.00) (50.77) (56.79)
0.00 0.00 0.00 0.00 0.00

6 | Control (Water) (0.00) (0.00) (0.00) (0.00) (0.00)
SEm+ 3.67 3.94 3.19 3.03 2.59

CD (@1%) 15.85 17.03 13.80 13.08 11.19

AT DI TEER I 3 el AR BT A

TG (TP RINAT ARSI AR T, dqpan) H

WIS 3T gd, WIS ST dble IR aTdal

ITTST TR BT U9

Hact JO¥ UT & 31 (37 T DI AR DRl o
ST gl AR AlZersil aFl §RT IedTfad iR IeAfoid
B & | UeT.3INRSTRIT BT FHTA AT IR HRd T,
foffT 3R A%l TFI @& B! 3 54 Ue & WS W
e W ¥ RerHe ARA B G [HAT| A
I eTTHd o, RIeRAT & forv a1 iR sH®
gwu fafdel & PR =Ror & oy gasiaRor
GRMAM o | UGl AGI3l 7 Joui & gad Ishyi
BT Ul ST, TIfhT S8+ BIg MHYT 8] for |
MRS Ty SR fARgeT S 9egER B b
THM BT § SR F9ad: FRIGIRAT BT QERT 991+ |
T HBT B | AT YR IS &1 Bl T3, T
JIREIRINT BT YT AT 7T AT 3R ATael B Hfel TR
RIc & TRIE SdTfed Sd=T IRpeImell =&l 2|
IR STHGRI A gal gerdm & b (8) —2—3ifaed,
efeTer TRiiee, 3—3ifaea, aifae™ —1—3Nvd, (Sis)
—3—3ffaef~aT TIee, Jifdersal THIee Ud JIReIRI
@ foTg BRIA (31H) I B € |

AT HIc 3R INT — IURAT FHTG R ITIHT Yee

AMae TG JANRAT SFhford TSl & H=H A
SrfoigeTeie fafderar & U= @1 T8 oY | =17 Uer (26.
25 5.12) BT ol H 3IRR UeT (21.2.75 17.72) W 3 Bl
I 3 e (st 3.28) XY TS Y ST 0.01 Hfcrerd W
Heeayor il | FoT T S e gIRT fdham e |

Fig. 3.28. Eggs of Sitotroga cerealella found towards volatile
side in Dual choice oviposition assay
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et et wRRefds a3 @ ded e & wdi
H IS UITH AlSe BT T IR TR

3MSYITH & dEd o1t iR Yol foedt & 7ol W% &
QRT 247 {11 & &1 24 fHATT DI WA BRI §Y
dheh Hax & dEYR T H (A & Wl H§ TANT B
P foIU piiide il | 99 Tdhg OTHIA of off T o |

JMSUTTH R H, O RINT H gaTs o Ugal 4ol
SUAR HI4~SuiF 50 Seegul 2.0 UM / fhadrmd diat
@ 1T fhaT TAT o | dael WA el § foal gRr
HICHTIIR] DI JTITTHT IMEMRT YT fHar a7 o |
R [T & Wie, N rse, NI e Rl drey
BISSIdARISS 1 fhollUTH /2dcaR  dIeusdl, U<l

Bloey, dUITd b RITH HIh-TID Bla~sold 50

ST dTell JMSUITH Thiih

RI% & SR ISP ldh, Hedh & [GIFYR 9 J
el & JAMUITH ST H, 2017 H IR & AR TS
H & g, FHdaR & TN A H Ul hiees 31k Yiar
TAT Badh JAICIR & Usel A H D a9 MHeT o |
I R Uia @7 gward # dic FARIS 6
UEAT B H HeH 8 Fadl © | G 2N rse Bl
fUsel 5 aul | &5 H I dTell IR & w9 H ggaT
AT o, SAfTY BIa~sIoid 2 U / fhur. I5 & |rer
Ud garg dio SUAR fHAT AT AT | HHY W UE
el =1 dic gemsll Bl B I B Bl T s
Rerfey & a1 B R f&aT | Brvsroid @ wA1er 4ot
JUAR - Had B JHAIRAT BT HH @1 | fasr =
RTATIT HICATRND] & TSI Bael w19 BT el T

SRUI 1.0 /e 3R 3 DIeARS FARUIRGN
20 Gfererd ST 0.5fF AU /8. BT SaedhdT IMEMRd
Bl UABI Bl MaTIHT & YART & SR e
97 & Rgap Ul BFCIR GART fHar a1 o | W=
T 1Y fHami & Wi | 3T/ U IRHIER &
1T T B GeARN B Mafere AR iR RapifeT
T o Tl foham=t o SufRerfa # @) 7 o |

Ut ITSHTH (SMTTART JMETRA) & AT STAR B
A H, YT 936 U & HH | HH €,
9T &ATSe— 5.36 TR, 3Mewe fdiTa=—3.9 Ufaerd,
Bl Fc—2.96 Ued SffdmdH M U 7.36
T /TFRW, PRI SUS 55 1/ TaAR, a4l
IUTT—2.45 & dT& W01 (fHATHl & 31ATH) TR Ul
JATSYTTH (STRIET SATETRE) UTAT 7T |

TSIl 3MSUITH (Maeddrdl SMETRd) & ATl SUAR, 3.
52: gTS Wle &I HF I HH T, 3.86: NI =Ars<,
2.96: BT fATTH, STfBTH ST SUST B AT 4.48:
Bled Te— 7.36 ©H/TICIAR, JaTTd IUi— 6.36
T /BFCW, A Igurd— 218 WOl (fhAHl &
3ATR) UR Ul ATSUIYH (SIREE STETRA) & a1
YIT TR7 |

W1 g, e se, 3ews favTed, Hied ¥e 3R
IR IMATRT FoT 3R YT 3MSUITH 3 Ul
URTICR (31191 / QaTTel SUT) H dFRI &1 ge-rsi
He@yul HHI 31T, D a1 (BT JATETRT FT31 U
TN TR Forf / gt TSI |

e e i aiRReIfa) # arad @iet & fore &5

dfs &9 g9, Tl Aled AR Id 3P & oy
Ade WX @I A fear o1 9, I0T FEd
(TElT) AT <) el 7 | AR, BIT oW 12 Uhs
&3 H g Sl ST W9 WR I TR AN B T
TRE qeb Bl g Al AT JHA 7 &1 | a9 2012 B
SR YHIAIT 100 TR AR B1 JoaaT H FRem
ST ®ael 9 Ufarerd off | 3fiId SUST 2012 & SR 3.
7 T/ BICIR B GbIael 5.8 T/ TaCIR T |

fPaT & &3 H MSUITH AiSel Bl AT

W% 2017 & SR fHFHH 2017 & SR IMSUTH
Aiegdl BT faT 2017 & SR AT GOl 3iiR o
BT ITIRT TR A TbIhd DI &g sl I
TR # e germeit & At yHifra fam T o |
RO TR Yhe ga:

ATl @ &3 H, STl TR 3MSUITH R (6.5
3R 5.2 T/ TIIR) IR fHa 1™ wife (4.3 &R
3.8 T /TACAR) QI H AMaTTHAT IMERT mSured
Ufded Wil (7.36 3IR 6.3 T /TaCIR) H I=d 3]
IUST U Dl T o | B WuT iR YOIl GNIEo @
et | ol iR goim &M wRieror few § fhams
JRIT DI AT H ST SRR SMSUITH I H
I SIS SUST TS b1 113 ol | UTepfcieh gTA 3Mrara]
e 3 ver (6.3 3R 6.6) H 31fd® &, sHD d1g
HHIT: TRIGTT BT TS fh] § paen: meuied Hfded
e (4.0 31X 4.3) 3IR U< ATIRA MSUIGH Hfded
e (2.0 3R 2.3) BT MITAGT & (ATfABT 3.13) |

Tl Bl R I — IURG THITG JR ITHT YL



TIfTRT 3.13 | WRIB 2017 H JTSYTTH BT TROTH

Hkdvui &, uvkjvkjvikb: okf'kd ifronu 2017-18

0, .
SN.| Treatment | %DH | %WEH | U%LF 0 NE | Gyield | Syield | B:C
Gbug ratio
Swarna [IPM 25 G5 24 45
1 heedbased | (9.08)d | (1083)d | 897)d | (1224)c | 400P | 7368 | 530bc | 24
Swarna IPM
BI5 44 2.8 5.5
2 |schedule (10.87)c (12.19)c (9.68)c (13.64)b 2.00c 6.50b 5.33¢c 1.9
based
Swarna
53 5.7 6.2 7.2
3 |farmer (1360)b | (1389)b | (1440)a | (1556)a | 0333 | 430d | 338e | 16
practice
Pooja IPM 3.6 3.9 3.3 43
4 lneedbased | (1101)c | (1137)d | (1051)b | (1201)c | +3%° | 630b | 636a | 21
Pooja IPM
49 4.6 3.6 52
5 |schedule (12.82)b (12.37)c (10.93)b | (13.26)b 2.33¢ 5.26¢ 6.16ab 1.6
based
Pooja farmer 6.5 6.6 6.0 7.2
6 practice (14.84)a (14.96)a (14.21)a | (15.59)a 6.66a 383d 443d 15
CD at 5% 1.16 0.75 0.65 0.57 1.22 0.80 0.80 -

Need based application of pesticide in IPM is
economical (Rs.52000=00) as compared to schedule
based IPM practice (Rs.57500=00).

fafr= uiRRerfaes d=f & arda PIel & ude=
& fou IRNE BIeARG—SUANT BT

STgRelT

WH H dlc IR T b GHIRAT b Raors
HICATRS BT FATdRieTd]

WRI% 2017 & SR HleARdl AR RS iR
AT SUTG] Al 373 DHISAIDB] BT Hedldh [T
T o7 3R URUITARGSY yar gerr fb Ra-erd 6:
HeIfeR weSTgS 30 UfTerd 0.75 el / ofiex 9airg
@ 30 31 91¢ 3R U TR HH | BH S BTC (3.6 Tfrwrd)
ot fovam T B | Aied afdy 2.3 uforerd &fiR el & erfay
2.3 UfIerd S8l SIUaI—TRTE! 55 He®h 0.48 TG 2.0
THUS / flex 3TTs @ 50 A1 918 YT &l IR HH 4
PH TS S 3.4 UfAerd <ol fhar a1, ®Ee W TS
BT TN 4.6 Ufa9rd 3R 4.33 © /2. B I=d SUS el
(TfeTenT 3.14) |

I | I BT dIe Ud T b RIcATh BIeATed! Bl
EEICNIGAI]

AT HIc 3R INT — IURAT FHITG 3R T Yder

IE1 2017 B SRM P AR Brel & RIelTd BleTTSd],
fad, UEEEIfed IR HIoH el dfed IS
DICATRID] BT HeAid BT AT R YRV AT MY
5 B, ATH 75 (0.3 2 fAelielley /@ilex) &H A &
S BT (2.1 gfaerd), o=l hiesx &fad 2.0 ufera iR
TN &7fey 2.3 Ufera:, Ueds 1.2 Ufierd:, @8 IR Bs
2.4 Ufrd, Wpfad eg 1.66 3R 7.6 T/ TaCIA B
I IS SIS Wil sl 9 fby U fF=or § 531
eI HH: 6.1 T2, 5.2 U, 5.4 Ufcerd, 5.1 Ufcrerd
6.4 UfI3Id, 5.66 UfeId iR 4.3 7/ BCIR T (qTferan]
3.15) |

Tl ST B BISHATID] B URIETOT H, T BISHILD AT
BT R FARIMNGIN, T BB A BIavSTolH
IR TP gdrags I WegcoR &I soliol = by U
IO & 1T AT BT Bl BIe AR 2017—18 B GAD
Ao ® SR A1ad & PIc & RIars ukieror far Tm
ofT | FTATSH 3 YT =T b b1y /1 fhT Uals / eacs
AR § AP 2.5%, BSC IR TS 3.5% UK Hiesw
&fT 2.2%, T & & 4.2%, UTPiad 3 1.2 B SR 4.
8 T /BICIR B ST IS SUST & AT HATAT AT 2T
G 2017 (ATIeTeRT 3.16) | 3T ARE & YR &l 2018
(TfeTRT 3.17) & SR ¥ UTed fhT TTQ oF |




AT 3.14 | WIH—2017 H BIC IR =Tac DI THRI & RIATH DHISARID] & FITSTT BT id

Hkdvui &, uvkjvkjvikb: okf'kd ifronu 2017-18

Spinetoramé % +Met
hoxyfenozide30% 3.6 3.6 56 23 23 3.6 3bc 4.00a
@0.75ml/1 (10.99)b | (10.97)c | (13.17)cd | (878)f | (8.78)h | (10.98)b
DPX-RAB55
(Triflumezopyrim &2 S 29 22 20 S 4b 4.13a
106%%0.48mi/n | (1470 | (1070c | (13.27)cd | O89)ef | (03%)g | (11.24)b
Contaf plus
. 8 8.5 11.8 6.7 7.5 17
gl‘le/"f)‘conamlegi P@2| (1640)a | (16.93)b | (20.09ab | (15.00)b | (15.63)c | (7.63)d 6a 373
Mantis 75WP(Baan)
(Tricyclazole 49 e 11 (32 ge Lo 5.6a 3.80a
@061} (17.06)a | (17.55)b | (19.38)b | (1529)b | (15.85)b | (7.70)d
Spinetoram6 % +Met
hoxy fenozide30% 41 3.6 9 3.3 2.8 2.5 % 4.03a
+Contaf (11.70)b | (10.92)c | (12.74)cd | (10.56)de | (9.74)f | (9.14)c '
@(0.75+2.0)ml/ha
Spinetoram6 %+Me
yhoxy 5 4 5.4 42 33 22
;e;a‘flge” ot (1278)b | (1161)c | (1336)cd | (11.87)c | (1057)e | (859)c | 2°C 4.06a
(0.75+0.6)ml/1
gfrﬁ;AB ot 4 27 6.1 41 35 23 s | 410
@(0.48+2.0)ml (1150)b | (11.13)c | (14.29)c | (11.66)cd | (10.88)d | (8.84)c ’ '
DPX-RAB 55 + 45 34 46 36 3.6 24
Baan 1233)b | (10.64)c | (1245)d | 110D 1108d | (9.03 2:3¢ 4.3%a
@(0.48+0.6)ml/1 (2L | @O | ({2e2) e (11.08)d | (9.03)c
10.3 10.6 13.1 8.1 8.4 45
Untreated Control | ¢ 70y, | (18.99)a | (21.26)a | (1658)a | (1677)a | (1224)a | 062 | 260b
CD at 5% 1.25 1.20 0.51 0.48 070 | 071 0.99
Data in parentheses are angular transformed values

YISl O Badh (AT, THIUEET §head did &

qY 2017 & SR YAl T9T &b b BRIA STl Ths
TR & A T8 & 918 &1 H Y g3l | T dbaat
TEH AT (4—6 TATASY) oY, <fd 71 & Ugal e
(0 THTHEE)) T Ul Pl IcuTeH g, foId IuaR =
frg T1g iz # 50 Ulcrerd 4 31fed $$ 81 BT BRI

AT 81 TWRI% B AR, HIt B G Rider (38
THUHSE]) & IR IWl8 &l Yo3rd H 2 Jdcar |
TIR & (41—44 TATASE]) B SR Faied o | offdh
3FCER B AR T8 B SR AT H ARI HHT 3778 o,
YIS I9 FHY IR 3R a1 & HRYT | A 918, Yol
3R DBadTeirer (o 3.2 9) S e afey gRieqor fheAt
H ®EC TR & I WR & (97 TR T A
fepa T |

126

gl Bl R I — IURA THITY JR ITHT YL
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qrferaT 3.15: X1 2018 H @Ic AR AT B SN & RIATh BicATTD] BT i

3.6
03ml/ | 25 31 22 26 3.7
1| Coragen lit | (9.05)de | (10.25)c | (8.59)de | (9.39)d (1t33) (11.18)p | 233¢d | 640c
04ml/ | 3.0 3.6 25 3.0 3.8 4.0
2 |Token lit | (9.96)cd | (10.98)c | (9.09)cd | (10.08)c | (1134)b | (11.63)b | 206¢ | 6-13cd
.| 50 53 3.7 3.9 13 3.9
3 |CM75 2ml/1it | 05 o1)b | (13.35)b | (11.13)b | (11.48)b | (652)d | (11.48)b| 660 | >03e
25ml/ | 22 5.4 3.9 42 3.8 1.2
4v8 i | U9 T asagp | 1143)b | 11820 | 1131)b | (628)d 5.00ab | 5.30e
Coragen+ 0.3+2ml| 21 2.4 2.0 2.3 1.2 3.2
> |cm7s Jlit | 832 | 896)d | 8.26) | B.71)e | (628)d | (1030)c | 1604 | 7:60a
03+25 | 29 3.2 22 23 33 13
6 |Coragen*tV3 | 1 kit | (9.78)cd | (10.35)c | (8.65)de | 8.72)e | (1046)c | (654)d | 266 | 713ab
;| Token+ 04+2ml| 33 3.6 25 2.7 13 (13'27) 3.00c | 683bc
CM75 /lit | (1046)c | (10.96)c | (9:21)c | (945)d | (654)d | * ' '
3.2 23
Token+ 0.4+2.5 35 24 3.7 14
8 w3 mi/tit | 192 1080 | €7D | 8o7)de | (1118)b | (6.84)a | 206 | >60de
cd cde
500lit
6.1 6.4 5.2 5.4 5.1 5.0
9 |Control W?:r/ (14.29)a | (14.69)a | (13.22)a | (13.43)a | (13.05)a | (12.96)a | 2007 | 430f
CD at 5% 125 | 120 | 051 | 048 | 070 | 071 | 099 | 071
Data in parentheses are angular transformed values

, 300

c

5 A\

€ 200

o

E’§1oo l

£5

[7,)

S 0

s 1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51
SMW

o 3.2 91 99 2017 & SRIF AETHG B BRHA ST

IId Hlc 3R INT — IURAT FHTG JR ITHT Yae




TIfTRT 3.16 | WRIH—2017 B SR AT bl DI TR HISATD] BT T9TT

Hkdvui &, uvkjvkjvikb: okf'kd ifronu 2017-18

1kg 25 35 22 42 28
Cartap ai/ha | (922)b | (10.89)c | (8.62)d | (11.89) | (9.62)d 1.2¢ 4.82a
. 0.5kg 28 3.6 28 5.0 33
Cholrpyriphos | 2 | 9.69b | (1093)c | ©66)c | (13.01) | (1045)c | 1€ 4.60a
. . 55 5.6 45 6.5 1.3
Carbendazim | 0.1% | 360 | (1374)b | (1234)b | (1485) | (652)e 3:5b 3-80b
. 0.75kg 5.6 5.6 47 6.5 38
Pretilachlor ai/ha | (1370)a | (13.68)b | (1262)b | (1479) | (1134 | 7P 3.65b
Water 6.1 6.2 6.1 7.4 5.2
Control 5001/ha | (1437)a | (1449)a | (1435)a | (1578) | (3212 | *7@ | 317
CD at 5% 0.91 0.51 0.49 0.39 0.38 0.7 0.42
Data in parenthesis are angular transformed values

TISTHT 3.17 | T1—2017 B SR ATTSA Bl BIC UR BISATDI BT 91T

1kg 2.8 31 22 3.4 26
Cartap ai/ha | O70d | (1022)e | (862d | (1066)e | (936)d | 1°° 640
. 0.5kg 3.0 3.4 26 3.8 3.0
Cholpyriphos | i /ha | (10.01)c | (10.62d | (©@40)c | 1131)d | @0.05)c | 2% >77a
. . 5.0 53 46 6.2 1.1
Carbendazim | 0.1% | 15 ogyp, | (1334)c | (1236)b | (1447)c | (6.14)e 3.7b 4.97b
. 0.75kg 51 55 5.0 6.4 33
Pretilachlor ai/ha | (1311)b | (1356)b | (1298)ab | (1471)b | (1054)b | +2° 467bc
Water 5.8 6.2 5.4 7.3 46
Control 500l/ha | (13.99)a | (1444)a | (1350)a | (15.67)a | (1245)a | > 4.07¢
CD at 5% 0.28 0.21 0.68 0.08 0.38 0.9 0.75
Data in parentheses are angular transformed values

QA Ioa I & A1 Hel @A dTel FaRfeffermirer
(BRT) & TS U S IUANT | DIS] DI YA T A
y&fSd fohar T or | SYAR ey U fRiEr § ween
TS & 30 a7 a8 S 8IS BT 73 0.4 UG 3R WR
a1 & 50 Al 91 & Hebrael 26.78 URIERT 3MR 52.59
girerd & qdbrael 1.31 UIerd: o7 | $9a UROTARRY

FH 9d gd T & BRI wU 9 AR g9D
YIE I @ BRI &ffergfct feeri # sraRuea arferar,
Felg W IURYF qrfer AR HH NI & qor &
BN JYCET YHTd W BTl & | BRIl & YOIl =0T
TR PIc & IUGT & IRVTRIEY HB UsISdl B G
afa g2, fora &5 o SAaeiR dief @l srardy o+ 81 TS |

67.25% 3I&H SUS S| PEHRT AR BICU
EISSIdRTSS, BTt SAToT 7 by TV 0T 9 d8aR
o), FARETfITe (ATfeTaT 3.18) W HTHI HH o | SUST H

g9 AISUH! 3faRh Uil @ efayfd feeri | sragferd
Tl SR IRYEET BT 5T e fora U 3 &1 31TE |
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TfeTnT 3.18 | XY TTdol | AIsUad] & RIclTh B! B THTaeiierd

% Dead heart
Treatments % WEH Grain Yield(t/ha)
30 DAT 50 DAT
Carbofuran 3G 6.96 (15.24) 10.85 (19.21) 1.01 5.47
Cartap hydrochloride 4G 9.08 (17.51) 18.64 (25.57) 2.33 4.95
Chlorantraniliprole 0.4GR 0.42 (4.38) 1.64 (7.36) 0.0 6.71
Untreated control 27.56 (31.62) 52.59 (46.49) 3.52 3.47
CD at5% 3.73 1.59 0.49

DAT: Days after transplanting, WEH: White ear head
SRS 4N & fog DTN BT R

gotadiegifad 25 gfawra  (¥gifaq =
TE—HAISCIPIgTd YA JaRIEd) 3R RIemss
25 gfaerd  (HTaiadmss AYE—STRITGRI
SEgSIoHY s9fRfdeR) iRk fswaaHna 25 uferd
(SIS WE—U TRIA SHATSeIRM SfaRE®) 3mas
TARTETAT &1 ReIfal & d8qd STeslel Wrel dddid & 9g
ol JAH B I virens TRpIT & RIeTF assayed o |
RIS 25 U2 3R fSBAd ST 25 ufererd
20 UdigH W 100 U ®Had gig SfaR™ Sididh
fFfoAgS 24 Ufed 40 UIYIUH  TbrAr @bl
JAMITIHAT & | USel &l BIAsfed 9 & Udb WAfhd
g (e 3.29) & M 3 eI STasier UTg 1Y o |
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Fig. 3.30. Bioassay of fungicides against U. virens

Fig. 3.31. Initial preparations with PH3 gas generator

Fig. 3.33. Temporal variation in Phosphine gas concentration with different dosage and exposure periods (error bars
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Fig. 3.32. Overall view after complete fumigation
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Fig. 3.34. Phosphine residue in rice samples after 7 and 14 days of degassing
(error bars represent standard error of three replicates)
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Fig. 3.35. Zone of inhibition exhibited by antibiotics
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Fig .3.36. Abundance of bacterial phyla under long term pesticide treatments
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Fig. 3.37. Emergence percentage of TN1 seeds after 12 hrs
treatment with Chlorantraniliprole at laboratory conditions

Fig. 3.38. Emergence percentage of TN1 seeds after 24 hrs
treatment with Chlorantraniliprole atlaboratory conditions
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Fig. 3.39. Emergence percentage of TKM6 seeds after 12 hrs
treatment with Chlorantraniliprole at laboratory conditions

Fig. 3.40. Emergence percentage of TKM6 seeds after 24 hrs
treatment with Chlorantraniliprole atlaboratory conditions
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Fig. 3.41. Emergence percentage of TN1 seeds after 12 hrs
treatment with Chlorantraniliprole at greenhouse conditions

Fig. 3.42. Emergence percentage of TN1 seeds after 24 hrs
treatment with Chlorantraniliprole at greenhouse conditions
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Fig. 3.43. Emergence percentage of TKM6 seeds after 12 hrs
treatment with Chlorantraniliprole at greenhouse conditions

Fig. 3.44. Emergence percentage of TKMG6 seeds after 24 hrs
treatment with Chlorantraniliprole at greenhouse conditions
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Fig. 3.45. Mean shoot length of TN1 seeds after treatment
with Chlorantraniliprole

IIdel HIc 3R INT — IURAT FHTG R ITHT Yaer

Fig.3.46. Mean rootlength of TN1 seeds after treatment with
Chlorantraniliprole
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Fig. 3.47. Mean shoot length of TKM6 seeds after treatment
with Chlorantraniliprole

Fig. 3.48. Mean root length of TKM6 seeds after treatment
with Chlorantraniliprole
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IMNBT 3.19 2017 & @B § TR e AURG # arewe SHI T & RaclTh HEM sAIGewH & d8d 75

HIDATLN DT THTIDRTINAT BT HedTch

T1 1.0ml 29.3 23.7 67.3 32.3 27.6 64.9 5.34 62.8
T2 1.0ml 23.1 16.8 76.8 28.6 224 71.5 5.58 70.1
T3 1.5ml 27.6 194 73.2 37.0 31.5 59.9 497 51.5
T4 2.5¢ 58.7 51.6 28.7 59.4 54.2 31.0 3.78 15.2
T5 2.5g 45.2 39.0 46.1 50.2 474 39.7 4.02 22.6
T6 0.4g 424 36.6 494 42.6 39.2 50.1 416 26.8
T7 2.5g 49.3 42.2 41.7 55.3 51.8 341 3.90 18.9
T8 1.5ml 38.0 32.3 55.4 45.7 42.0 46.6 4.55 38.7
T9 - 70.3 72.4 - 77.4 78.6 - 3.28 -
CD (at 5%) 8.65 7.72 5.96 5.92 5.92
Fusarium proliferatum Sclerotium oryzae
1. Vitatax (Carboxin+Thiram) 2. Biltox (Copper Oxy Chloride)
3. Tilt (Propiconazole) 4. Folicur (Tebuconazole)

5. Nativo (Tebuconazole+Trifloxystrobin) 6. Bavistin (Carbendazim)
7. Saff (Carbendazim + Mancozeb) 8. Thiram 75

Fig. 3.49. Effect of fungicides against Fusarium proliferatum and Sclerotium oryzae

AT Pic 3R T — IR FEQ 3R TR Tde=



R fhar T o1 | 15 oA I faaoi= av erfde oY
3R IR—ER 7T & 1T T TAT AT | Kol ATl

Hkdvui &, uvkjvkjvikb: okf'kd 1fronu 2017-18

RRIYR 3R FRANTRITEAT TETGT Bl Il # gASTaaiis &
Racts &A1 HaeTeierdr el 2 | Toril TR wR ufor

IR Sl & 91 fRMae &) &) gadadsddo |
SISl & 915 7 d a7 qt IR Bre STaad o, e
I 60 d fos A HH o1| URY H gy Tfafafy
JrRI—BicH &I MY Ml R W e off | 91 H
Slg—hied & el 2 4 Sigau il 4 gig g
off | Ty Tfafafer 75 ol @ iR 8 o | w1, oMY
Y Sk g MR @i & {07 3 qrehifdas faery &
foTT Uo 3"l Adg ueE &l e gfieraaiide & th
AE@yl a1 A FRfFa o 4 785 @ (R 3.51) | I8
R T sfSEile IIanT @ ST AT A
A hifaTet TAfAfErR & Arer—arer o=y ey voirsH ff
HH BT Y E | FAf=T drearers sIRieT & e s
RIRCH &I TTaRIRTT BT ™I B AR DHICARID
3FAHHOT o oIy RTER Feroidl Bl Wiet & fofg R

ST T SATTTIDB © |

v o A= @l w® fhemals @
NEESEISSI

T I Bl Hies AER] WRA & (A= et I
qrel &Fl, O SRIe (NFEE), PRATA, DR, AR,
ol & A1d 9 fasdeR, 2017 & 69 Uha & T8 oY |
TRINTEITAT BT ST 3R &3 U d SIvd Imarey &f
STl SIa—RIT & QEfF fhar Tar o (Add—3eH
Sad! ) 1 aret &, sHeERls H MR R

BR (3TRY) BT A ST AT AT Fifdhs 3RYH =
Ul &5 50 50 SMETSl/WANENAT © Tl o
HaaTeet 50 JAMETET BT UTerd o o | AfcRie R &1
IHTHRIT SRYE H & HY H JRYB G <10— AT HH
UfCRIY & w9 H {HAT TAT o, IRYE = 10—40—[AT
qegq UfCRIY & WU H, IRUG = 40—160—[1 3=
AR & w0 H 3{RST 160—TAT 31U = AR | &3
P e SASTHANE & Raams ufeRy & o= 9@
HeIH IR BT TR B & forg ey off |

ST & Tad TR HRTERS & [Jhr | 3R 7

Arar fafa=T JoreivTd 3R TSI BIATS S Bl T9Td

RARIH BfSTHRIs & e gl ok dfe warm &
T8 DI TAFHTRAT & oy e TaR gk a¥ & forg
I G MY HITASS BT JATHA [ha1 TAT| T4
WRieor fhy Y BIgSl | AoEE (Bfd 352) @
et g & ufqerd oraRiy & 1T fexars | 9
qard & f& gAqH qul reRed YHRIAl (THISH)
BIASTolH, TIPS 3R BIaTRIT 37.5% fIRH7 37.5
(EHEERRCIEE)) (5%@)%%‘%‘%@&@@2%
T H TR+ gD A (?rrf%‘cﬁ)
BIavSToH+HTRIONE 3R WUdMTSe (10 4idgs) &

1€ Aok, DRI, IMEATH—110 MR TAIRIRS T
(50 UTITH) 1 | BIECINTH 50% SeruUl, THIFSIA TR

Tgh BICARIDI & oy 310 IRy WR BT 3ol
FRA B Y | P IRNTES I 9 &R Bl °1dd
THTICT et (Teredt) & Ferfeor & forg e fgeryor &
eI T T o 31k 50 (qTfereT 3.20) W wRd fabam
T o | faerery 91d U8 © o anfSen & aReTe 3Tl
Peiet 3R TSI B Sare) & A1 Y AR 8 3R o,

HIaTRTT 37.5%. fORA 37.5% (fAerda™ uraR) /0.1% #
A BTgS & A1 9IS SUAR # SeorE g IfE g8 ©
3R Y& H I 82 © AR A wefor bl S T,
T 3R g4 3§ SR ) Tl § Bl o7 7 | I
1121, FRI=T 1 et 4 (1 3.53) |

qTTeTehT 3.20 SACTFANIS 17.8UHTA & b RIATH YT UE HIE, B TS TTgILierar

Heterogeneity :
Population b*SE IiCSP Fiducial Limit fRemstance
Df X (ml ai/1) actors (RF)
Odisha (Laboratory) 4 2.789 2.781+0.456 0.06" 0.030 to 0.080 -
Odisha (Bargarh) 4 2.183 3.397+0.383 0.58° 0.510 to 0.650 9.67
Karnal 4 6.196 2.931+0.336 0.69° 0.510 to 0.860 11.5
Kerala 4 2.514 2.239+0.309 0.23° 0.190 to 0.270 3.83
Raipur 4 5.798 3.044+0.339 0.25° 0.190 to 0.300 417
Punjab 4 9.257 2.962+0.338 0.73° 0.500 to 0.950 12.16
k[P <o DI SR I — AR FARIY IR ITHT e
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Fig. 4.1. GI, RS and AC values of different rice genotypes
(High protein, Scented, general rice, Pigmented, DH, Wild
and Weedy rice). Values are expressed as mean of triplicate
determination +standard deviation.
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Fig. 4.2. Level of Malondialdehyde in colored varieties for 3, 6 and 9 months aged rice grains
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Fig. 4.3. Level of Malondialdehyde in non-colored and non-scented varieties for 3, 6 and 9 months aged rice grains
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Fig. 4.4 Level of Malondialdehyde in other non-colored scented varieties for 3, 6 and 9 months aged rice grains

STCTT—3TeT ATGEISI BI ATAT BT T YT & 0T
IR fIora fossl # srea=

U ATdel Y fHeAl H ST T—3TeT ST WIS ATl
@RSz WAT  few, WleR g9 310—
MM HTYIR—TAIIRIIRATE ERT ORI I=d HIEH e,
TIT—HH WIS ) &7 994 fhar 17 &k 58 dF
AAT—HAT  ATSSTISAT Bl ERIb & T
(T1:N:P:K;@5050:50T2:N:P:K:100:50:50; T3:N:P:K: @50:5
0:50) | 3fds AW & fdb IoTaT IRFIER ARy U
TIRAR: R TN ST Bl & (SerIY) STeT—TeT
TI—PRINT GRIh R Ag@yol &9 4 = 8 ¢ |
(qrferapT 4.2)

PHH IR I WIS A1ad T & 41 iR HRA &
ferq wep < fafer

IS HTUNR—YAINRINRIME + BT &1 H @rael FAdd Bl
g # Ud S UICH (10.3:) e HRIR €19 —310

fawRrd foar | 9fe I Il v Baregfie faemar
TE &, A 9% T4 (7.5 Ufoerd WidH) iR g9a ST
IS FEhROT ARIR €719 310 3R WX &9 311 (TdH
3R = UIeH @1ad, 10.2 Uferd WidH) @ 919 iR
B B (1Y Uep AR SIR oIt Al b1 Geira <=1 e
| I8 T 3 3 STeiifed uRierr, St T § Al
@ IURART B gfic BT & oy SU=amT @1 S aredt
O URIET B, ST b < fohel | STl 9 3icR
[ & | wforar # 0 daer # ofaa: drer | ARAT <7
# aRqd 81T 8, Sod UISH d/dd & L 30 $HH
HHDE T DI G H 3 g AR A DT &2
B B | IR H T, HTR &9 310 3R ARIR o1
311 B R A & T H AR 1 gefe 10 E | 3|
YHR I WIS ardel Bl {6l o A A HH UieH
TS ¥ T fHaT S FHaT &, S STAmfed uieror
B AgE | gd H 1 g frem sar 2 | (= 4.5) |

%rm?vr?sb‘r‘eﬁa . Joifdd <91 Fe-eiieldT Ud YhTerRiZeleror
ﬁﬁwzﬁmé—quwﬁaﬁma@m



fronu 2017-18

I
|

okf'kd

(kb

,Uvkjv

vui

Hkkd

0G:0S: 0ST @ M:d:N =1L

0S:0S: 00T @ M:d:N =°L

0S:0S:0S ® M:dI'N ='L

€
1§ 06'¥C €6'T 001 GL'¢ GIT ¢ 69C ! LIS cer 019 099 | S/ WA
T
6% SLYT 61 00T GL'¢ S0T ¢ €LT 06'T 0TS Fer 09 09 | 04 NEAST
T
Vi L0%¢ /81 00T 00% 6 ¢ ¥8°C /8T zes L'E1 089 019 | 092 AT
‘L 0I€
5% 1¥'9T ST 00T GL'¢ <o) ¢ YT we 6%'S Fer 019 099 | 04 NVHA D
‘L 0T¢
Sh [TST €8T 00T VA 06 ¢ 19T $0'C St'g ger S79 G99 | 99z NVEH D
'L 01€
F44 09%¢ €8T 00T GL'¢ 0z € 6%'C 81°¢C g ¥er 009 099 | 09z NV
0¥ 0922 felon s 001 GL'¢ 08 ¢ 99T e o) (g8 fofeid 049 | S¥2 |°LvVadaH
L€ 094t 09T 00T GL'¢ 08 € €0'¢ 90T ST9 STl 0Ty 099 | §S2 |°LvadgaH
6€ 6°9C 2o 001 GL'¢ 99 ¢ S0'¢ [4%4 /%9 (44! 00% 079 | 0% |'LvadaH

loh22ab) bt 1 |hacp| Bblb DD b Lelklk bulpfp] & binkl 2 LbI{ID

o)
<
Ll

, 3oifdd TaTd ARl UG UhIRIHereo
H guR & oIy o9 TR Ud Sifda & e

Irde] BT g



Fig. 4. 5. A Rapid Method to distinguish between low and
high protein rice grains
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(B)

Fig. 4.7. Performance of ARC accessions (A) and High yielding rice varieties
(B) under vegetative stage drought based on drought reaction score
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Fig. 4. 8. Effect of high temperature on grain yield (S1- 1" sowing, S2- 2 sowing, S3= 3 sowing, S4= 4" sowing)
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Fig. 4. 9. Variation in leaf gas film thickness in adaxial and abaxial leaf surfaces of rice genotypes

Fig. 4.10. Effect of presence and absence of leaf gas film in elongation ability of rice under submergence stress

HagTelel Araet SiFIersy uTy Y 5 digdlell e =R0T #  Sffeiio @1 &'l &I dF] el ©
% fory d a1 AIfSTH IRHRS & | g9 famdl,  (SNTHRNE!) | aadH gd= # Q1 a19d & 3icR
I fafa=1 dier # \IfSTH A &l PRI sxar g | gfafshansii o @& 13, 6w, Fd9 ok 11620
ol ok AfafaRy, ST #eow wU A AR o (I8l ¥ & YSAMT AT 8 HAY: SgHIS! b Ul
I I ST TR el RO off | |fdar, S HaaRiier iR Afew]) I8 FRAOR STerreiar & 3
TP G SiFIeIsy 8 s &7 dT $uI Il T A7 | Sid = | Gefod gRads dreiesse
e gRaeE H @xd Aifsad ueeF fewmn | (fF 4. w9y, \RIfdes w9aq 8k offeisfed a=ra
11 3R 7 4.12) | AR a1t off | Td19 BT goim § U 41620 H
EE SIFIersy @1 fawesd AfIhaT SfHRor x0T m?'; qmwa%‘c’ RWMW q?ﬁwazrg;

I B Pl (o) < fRAR STeTv @ T8d UH141620 H ST 3fHeaRn SeT
ATaret ¥ SIEROT UhAT & SR U &) SexTg sigRer AT Hicreral & s Al gfte o TE |

%rm?vrav‘r‘eﬁa . 3oifdd g9 Fe-eiieldT Ud YhTerRiZeleror
ﬁﬁaﬂzﬁm@}awwwﬁaﬁma@w



Hkdvui &, uvkjvkjvkb okf'kd ifronu 2017-18

Fig. 4.11. Tissue transport of Na+ in different rice genotypes subjected to reproductive stage salt stress

Fig. 4.12. Tissue transport of K+ in different rice genotypes subjected to reproductive stage salt stress
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Fig. 4.13. Differential expression of C-metabolizing enzymes in AC41620 and Naveen subjected to
48 h of continuous submergence during germination stage
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Fig.4.14: Variationin Specific leaf weightamong the entries
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(A)
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1kb
(B) (9]

Fig. 4.15 A : Vector map of the construct pPCAMBIA1301-P,, ppoi-sirrn Gros B- L1, L2- SiPPDK gene amplified from cDNA. M- 1 Kb DNA
ladder. C- digestion of cloned SiPPDK gene in the pBS-SK+ vector downstream the promoter fragment. D- Digestion of pPCAMBIA1301-
P, eeox-SIPPDK-nos gene with BamHI and Kpnl to release gene along with terminator fragment. L1- Uncut plasmid, L2 and L3 digested
productand L4 - 1 Kb DNA ladder.
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(A) (B)

Fig . 4.16: Genetic transformation of rice with pCAMBIA-1301- ZmPPDKP-SiPPDK g-Nos Construct: [A] control calli after
GUS histochemical staining [B] Positive GUS staining of transformed calli. [C] Regenerated plantlet in the regeneration
media.[D] Rooting of the plantlets.[E] Rooted plantlets transferred to the soilrite.[F] Putative transgenic plant grownin pot.

" ns (L1 Ll O PR WD RS IR R I OWT R L Fi P Fl P3 i 7 M F Ll I P30 FEF WT OPFC W

(A) (B)

Fig.4.17: PCR amplification of putative transgenic plants: [A] PCR amplification of putative transgenic plant for gus gene. [B]
PCR amplification of putative transgenic plant for iipt gene.
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Fig. 4.18 : Normalised transcript level of SiPPDK overexpressing transgenic plant lines (PPDK-8, PPDK-26 and PPDK-27)
and wild type control plant (Cont.) and empty vector control plant (pCAM.Cont) as determined by quantitative real time
polymerase chain reaction (qQRT PCR). Result are the + SE of three independent biological replicates.

(A) (B)

Fig. 4.19: Variation in net photosynthetic rate (A) and chlorophyll fluorescence among the transgenic plant lines and control
plants in the vegetative stage. (A) Represents the net photosynthetic rate at the vegetative state. (B) represents the Fv/Fm
among the plantlines.
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Fig 5.1 Field monitoring of cluster demonstration and experimental plots in Jharkhand

Fig 5.2 Field monitoring of cluster demonstration and experimental plots in West Bengal
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Jharkhand Ranchi, Gumla, 6 CR Dhan 202 4.80 Sahbhagidhan 4.00 20.00
Garwah, Palamu CR Dhan 305 | 5.00 Sahbhagidhan | 4.20 19.05

CR Dhan 201 4.24 Shatabdi 4.00 6.00
West Bengal Burdwan 22 CR Dhan 203 4.48 Shatabdi 4.00 12.00
CR Dhan 304 5.60 Swarna 4.80 16.67
CR Dhan 200 428 Lalat 3.84 11.46
CR Dhan 202 4.80 Sahbhagidhan 4.12 16.50

CR Dhan 203 4.64 Sahbhagidhan 4.24 9.43
CR Dhan 204 4.84 Sahbhagidhan 4.24 14.15
CR Dhan 205 4.50 Lalat 3.88 15.98
CR Dhan 206 5.00 Lalat 3.98 25.63
CR Dhan 303 6.20 Swarna 5.60 10.71

Cuttack,

Kendrapara, CR Dhan 304 6.16 Swarna 5.20 18.46

Odisha Jajpur, 100 CR Dhan 306 5.52 Swarna 5.20 6.15
Dhenkanal, CRDhan307 | 6.80 Swarna 5.20 30.77

Boudh

CR Dhan 310 5.00 Naveen 4.48 11.61
CR Dhan 311 5.10 Lalat 4.00 27.50
CR Dhan 408 4.92 Sarala 4.24 16.04
CR Dhan 409 5.96 Pooja 5.20 14.62
CR Dhan-500 4.50 Sarala 3.80 18.42
CR Dhan-505 4.88 Sarala 4.00 22.00

CR Dhan 508 5.24 Pooja 5.20 0.77
Assam Darrang 4 CR Dhan 909 4.72 Ketekijoha 3.84 22.92

An overview of standing crops of CR Dhan 202 and CR Dhan 305 in Jharkhand
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Crop Cutting experiment in Jharkhand
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Crop Cutting experiment in Odisha

Fig 5.3 Field days and Experience sharing being organized in Jharkhand and Odisha
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Fig. 5.4 Village Meeting with the members of the Women
Development Group
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ardefre—fast  wEie (fhd) s w
TARTRRIRAME, heh gIRT UHIIRIMNRTS, heh  A8d Ui
Tal @ WrfeRl W W gR1 [Aefia uden
TRIRIIRAMTE I araal &l Maistfer fes &
I SR fAuvE & foy Ue siiuaiRe =mae 4o
ST QMR 41 1Y) W yHely fdafia fvar mam &iR

o1 B R @ o ¥ gfy B fo wmRE i

DI AGE I THAEHIOT 3R YHSRT U= ufnegor fe=am .
WE & 9wl 9 UsEr Y Wy fdwani @
A1 Hel & ARIH I 39 dIgdl & IR 3R
fauoe g% @R e & (R 55) | gl @ I &
RS I8 AR gfdifbael d W8 & A 98d
ITESD AR URT %8 €| T a¥ & fcRIeT & dI
e W T9 BWEY B Uh HYUT AHISTh—Tid
faeeryor Y farar ST |

Fig. 5.5 DG and DDG (Hort. & CS), ICAR visiting the stall
of the women group showcasing various rice based VAPs

SH W oEWeR Al Y MU IRAR Awear &t
HEFT W TP qelfed UHIRIG fbar Tar iR 9
JMETTRTR 3R TARNRSIRIS JIdTg IR 3Teirs fhar
7. Y RAURGT & 1T el & HEgH IFTel WRI%
2018 ¥ TSI & 3reATar, | 3R e, S TR &
310—Ud S WIS A1ad (10.3% HICH) & 1T HRIR
& 406 (FEITH &9 )—id Udiel TR S T a1t &9 &
g8 UM W Sdred iR fuuH & ugar @ e |
faf=1 et iR fafafera &1 fQarer fa 5.7 9 e
TR |

9 AR & THE o™ U TQ: (i) fHAmT a1 axarel
@I T¥e Fhagr e 29 (i) TATHd R _IATH R0
gfaerd e & W HHa (i) HF A & A
TARIRIMRRNTS fheAl & Sieal TR fRaR, (v) 91
HUET DI AR, (v) e w98l & fog «ifafRd sma
DI IR T, 3R (vi) T & foly AR 3R WRIR
3R TR} B AT |
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Fig. 5.6. Schematic representation of the RVC Model of NRRI

Fig. 5.7. Functions and Activities of RVC Actors
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YA S I B ol THRIRSIRGTS & SMAMRR’ 3R Fad
ST JOTTeT (4 T 4 3TR) HiS BT TR0 IR AT

< B HY H 577 a1 2 FHI161 BT AHAT BRAT TS
E g8 § UM 3R 97| SiuaiRae dioT womed,
grerife gferor—gd TRrm § Hasrs, Mz g offded
TN IR ST Bf Td o e ferd awnstl & IRid
2 | TAfTY S FAITST & & B 2 A1ae & foIg T
AT ST WOTTell ‘SITAFTHR' @R Aad dIoT YoTrell (4
T 4 3R), P (@IROT &F T3 (T 5.8) 3R s
Feh el @ um faem @vsl # Rl & gF
T AT D &9 H o R T B SR |
Ar] fHar AT Y 2018—19 b GARM U H W
I e fafar sufi (@edR) S gofiexor
AR, 2013 & B USigd g8 & o M 83—
PHTh 4TH 43R 1 fare fHtar ol fafics, #gi,
foraTell 479 43R farfics, farelt sik e |

TWRI% 2017 & <R, feam f|far su=n, qgim 3
IS YITIR—UIIRIRS b dh-ild! ARG & dgd
T AR o & 134 fdcd  BISSIE 99 &7
Sared e R snfsesn s 9w yETofieRT
ol (3N T U WY V) @ "emd | gHEifora ot e
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AT | ydeE ARG @ SrfaRte,  emmar famiur @ik
Sgfiar fdem & forw ff 9rfee= we™ foar
foraT faavor arfrar 524 f&am & . o, w@or
1 IR Tl S BISSIH & oo Icarfed fhu 7U 9,
T8 Jod SR IR UH3TIR3TR3MS H WS b 7 |
Iarfed fear T o, R 39 19 &I 3 9 fhar
fatar U 7 W% 2018 & SR AT 15 BT
IATeT B B 1T WieT O &) 3 THURIT &l 39
TR 9157 SATET H Uiediied d 8T8 |

qfeldr—53 # & T3 AR & IAJAR, 134 fddcd
RS ST & IS B AT B 4.02 ARG ST
off, Safh I8 197 537 ARG /U H AT TAT o,
R aRvmasy e fAafar due & wud 1.34
ARG Pl Y YA g FTHDT AN
3T 1.33 o7 | 3G AT, I STUTEGH! DI T 2.68
ST U 8U Sidfh dlol IcqTae @l o % $.1.34
g off D holRawyd eT:eNTd TUTd 2.00 T |
4% I8 IS IATGH BT Ugell ay o, AT ITad
BT 9151 B AT G oY | I a8 |, 91 fohar

Pl SFATIT ST SNTHT 2150 fddeel BT |

Fig. 5.8. Self-sufficient Sustainable Seed System for Rice (454R) model
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TIFAPT 5.2 4TH4IMR Hisdd & dad A= sdidl & wfaeid A & {1y vde, evar fFafr iRk Safddr faer «w®
Tf3reror

1. Capacity building program on FPO Progressive Farmers of
11 Sep 2017 15
Management (CBP) P Mahanga block
2. Awareness program on FPO Progressive Farmers of
21 Sep 2017 67
Formation at Athgarh °P Athgarh block
3. Awareness program on FPO Progressive Farmers of
21 Sep 2017 44
Formation at Badamba °P Badamba block
4. Capacity building program on FPO Progressive Farmers of
15 Nov 2017 12
Management CBP) ov Mahanga block
5. Capacity building program on FPO Progressive Farmers of
14 Dec 2017 12
Management CBP) e Athgarh block
6. Awarer?ess prog.;ra.m on FPO 11 Jan 2018 Progressive Farmers of Niali 23
Formation at Niali block
7. A FP i iali
warer.less progra.m on FPO 24 Feb 2018 Progressive Farmers of Niali 7
Formation at Niali-Jhalarpur block

Fig. 5.9. Awareness programme cum workshop on FPO  Fig.5.10. Capacity Building Programme of Farmers of Cuttack
Formation at Badamba block, Cuttack 454R Seed Farmer Producer Company Limited, Mahanga

Fig. 5.11. Rouging of off-type plants in Mahanga, Cuttack
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Fig. 5.12. Field Monitoring by Seed Certification Officer (SCO), Cuttack in Mahanga

Fig. 5.13. 454R Seed Processing and Sale by FPC, Mahanga

TISTHT 5.3 T fhAITH BISSIA 41T B SATG Bl ITTd

1. Procurement of 1 kg from farmer 20

2. Processing Charge
3. Bag (20 kg)

SO BT U &A1 o7 | foi o) faeraret & arer
B ST Ya3E SUST 3R 31 IS T &5f fby Y o |

Idl 2017—18 @ SRM, 26 A= aga @ faet @
g3 far 737 o | SAEddT (87 Ui TaR) 39

4. Thiram

5. Transport
6. Misc.

7. Total cost/kg 30
8. Selling price/kg 40

faf= TiRRerfaat & forg Suge sifF—we aRyea

HBSRYT BT U3 IR WIRWET

TRI% 2017—18 3R I 2017—18 & SR, fafv=
TRRIIDT & foT7 ST TARMRRIRRTE &1 718 fawrferd
IR ATBIT ATae BT fhe! BT YT B ST RIS
PHCRIAT H T WeeH & forw yeer  fasar |
S UGTA Bl H&I I WA & NI b A=

R |R RN O

o1 B R @ o ¥ gfy B fo wmRE i

UHR ol ISt (7.2), 39T (7.0), AR €19 701 (6.
7), SRR €14 206 (5.3, HIRMR €T 205 (4.8), HIMR &1
203 (4.7), WIRIR o1 204 (4.6), HIRR &1 202 (4.6),
T (4.7), Fe9rE (4.3), WRIR €19 101 (4.3),
1T (4.2), HIBR o191 304 (5.8), HIMR &1 305 (5.8),
ISR &1 306 (5.5), AR &1 310 (5.5), HIITR €T 303
(5.4), AR &1 311 (5.4), TIPWM (5.4), BT (5.3),
A (5.2), 91 911 10 (5.0), 99T &9 11 (4.7), =R (4.
7), GO AT (4.3) 31X ST (4.1) |

ERI% 2017—18 & TR, 26 A= ATt @ forwt off &
& fhar T o | IATEdhal (e Ul gacaR ) 39

geR Al IS (7.0), ST (6.9), ISR €T —701
(6.6), DABISIET (4.3), MR &9 202 (5.3), ISR &+




206 (4.9), TR €19 304 (4.9), TR &9 307 / ArgHUf
(5.9), HIRIR &1 305 (5.6), HIRMR €T 306 (5.4), ISR
€7 303 (5.3), HI3TR €T 300 (5.2), TRIE (5.9), TR
1018 (5.8), UeITT €T (5.8), TR &4 508 (5.7), T (5.
6), IoTT (5.5), HISTR €19 501 (5.5), VIR &1 506 (5.5),
JIRIR &9 500 (5.4), HRIR & 505 (5.2), AT (5.2),

TeTd (5.1), AT (4.8) IR oI Favri (4.2) |
uf3teTpi & UfNeTor BRIHH AT

ARG T[0T & HRIH | AT AT EHAT g 3fR
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THI—9AT R <9 iR fagen # emufva fafv=
yeofft # oo Wienfafeal, Sarel &R bt
BT USYH TR B ART AT B |

R TiTG #RT TR (TRoiTeest) Tiafafrt

R TG BRI TR HRIHH IMSHTYRR—TANRIRAE H
fideR, 2015 & SRM 21 gg-fawgd <E (AR
ISMB /W) & W 21 WAl gt # (4w
Mg / FeRER, Bl FAATBR 105 TTd) NS Heh & ATS

IHRIHD T H  IcuTedhd 3R URIR &Y 3 g1 H

TATE 3R qR) H S e Ty on| S |9d @

ST g 8¢ 2| sHfely =R d oy SR Al

AR, (1) T $AYE O/ 4191 AR BHISATLId O

faml iR fAvgawg faevs (TAUHTS) &1 "yl
IRadd Tole ® ©9 H IR &4 & U SdTeH
Hrenfifeal ok IRT—vaace favivst dierd amenlRa
YFAETOT BRIHH Ue BR & WA fby 79 o (Sr fo
gf¥eror iR emar foefor @s § sfeeifad ?) 1 fawa
qISeIshd &I IS §918 7T 3R 59 Xg 9 ferfad

D1 I, (2) g & | Rifad &5 § T8 & urh
BT AT BreAT, (3) fAUvE iR YR & TR,
AR (4) TRATTA HIST BT B NfS H A Afeprer TRt
H 7T AR & wU H USAET T o7 | AR,
T dod, o= o1 fBifeed, g 9 # R
Alfecd, TaRTUoR fafTe, BIed—dg Ty iR Aesd

fpar T {6 B T & T A AP FHT BIeTA
JTETRT &3 UG, ATGeIR® A IR & & SR & foly
fReiRa far war o ordl dve 9 g9dl A
FIRBAT =1 & TRBT Sexfded ==, AT ATSTHROT 3R
oo™ I & AeIH  ARierer ue At |
At we fhar o) gfewiRn &1 Rramg 1y
faual afiR ufderor qdf &R @18 & <19 & ar | feor
BRIGHAT & YA S & oy Jedied  fdd g
arfe wfosr & 89 arel BrdmAEl B SATer
YTl 99T ST A |

faf= Teeifeal & THIIRRIRAITE ded & YRERT

TIFTH A ITEH AR AR Urenfifeal & ey
Iod IUWT IR HaR fhwll & =1 oiRRefaat &
oY STRIh FoIR IR WA SR a1 (HHT07 3iR @madh
TR SR &A1, STefarg aRad Jmal &l &H B DI
ORI 3R Ps Sifdd 3R ifdsd  T=1d, ardel &
PA—IAMAT H AR, I TR oI AR D
HH B B 1T ardet AINNHROT MR aMdel  SATGh!
@ A H gy R BT U S SR @ E |

AATEDHR AT & HAETH W W 7eE Tad df T8 | Fafd
FReX | 300 ¥ ST fHAT 17 AT 2018 BT LI
3T =T Py I=IT AT AR “fra—a=te aRedt
H TS HITTRNR—UIIRIIRAME, hedh ATHRT I fhy 77 |

MG AT AR AT BT AR & forg
JUST R A2y 3R 9419 Hedieh

SUST 3R BT 3MMhol 3R IUST UITfdd HRD Bl
uga

Iyt Iorel frae iR Rifad oiRRufaar # smyfes
I B Al @R AR deia v §a sud
IR BT MBI, ST FAR BT WAIfIT BT aTed
PRPI 3R IR B Wl dT TS dlfs arad B
SATCHAT R IATET PHT 3IR UGl 91T ST
TH | Wl B N SIS AOH R SIS 3T
AR T YA PR dTel BRBI Bl &OF H IE@d
8U SIREUS [ & GRSl d IR @usl H 3R
MfSATIT B T @S | WA fbd 71T | WRE Y
FAqae el @ 5 fhdum O9 Tde Ws H
15 fHaml @1 faaRa o [l &1 ysz= 5498
T At fear T Rw I e @ e
foaE @1 ool udyd et § dIg gRade |
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Fig. 5.14 Participation of ICAR-NRRI in various Exhibitions during 2017-18

B | 9 3faman, U & 15 fhasr w1 ot =E
PUCIA B w9 H R AT M ST oA
UEgell W SeT Uhd fhar ek uRumH
g QU B B S WM R X i B
SUS AT el 9 1632 ufaerd sarer o
(r 516)1 39 fodl & f@daw Suw @R
IRAfdd SUST H 20 40 WA BT 3fAR URIT
T (RE 5.17) | AT @ dER Tl @ U],
foear warg (@Rerr @ik & SR Riars 8ik
HEIHROT SATGHAT BN JAIIT PR dlel ABdqo!l
PRE AN S B

TGS BT STATIR &, IuST 3R IeTa g 3R B4
SRICSEIRRNCICIR IR

SPI B ATAR AT B &FTHd, USMAR AR TG Bl
Thlg ghg ax (AT S JAR) BT T0MET & oIy AR Sfarel
AR Y (bR, AT, AT T IR PAled) 7
e Efy & fou emwa # TeRS g B

ST @ Rl @ o ¥ gfy B R TR aRiE T

ol far (@iforer 5.4) | %t & o, T 3@y &
SR &3 # fRrae o © | Sus 4 gfg  aawd &
THRIHD gfeg BT &fYfe] TE B Tl 37T: IUTE B
THRIAD [AHTH R B IROITH AT 3 . BACd &
fordr, e fasT T) 1990—91 ¥ 2009—10 & SRF &
RM FHRIAS AT Afh Idq™ T9dH & SR I8
BRI o, f Saure gfg & TaRIes i ge™
fopar | arfe wewr @& fory, e faar @) <= v g
A APRAD I, STafds qferg @ fol 81 & I
& SR, &5 B THRAS g g2 A | & 1990 &
2015—16 & forg 1 gof o@fr & fou gfg ==
B MPbead fhar & &R URUM I8 Toid & &f
NI H aAhd ¥ fRae o g R9e &R
qad & SARH H W HH 3ME 7 T
IAEHhd X H gl BM D drASE | BTellfd
sifeeer # @ ol # ewa § fREe
P LR e Rl # ogEd gfg I BT TR
s sifuveer & aa%wd § 3fg g8 2| duiiesd




Hkdvui &, uvkjvkjvikb: okf'kd ifronu 2017-18

Fig. 5.15 Mera Gaon Mera Gaurav activities during 2017-18

@ fou @ s oo & o gu R | Rty
a1 I8 © b aFeaarg H W I Al B Sl
gaha H fiR@e o @ i iRk o\ &
IEEE—EY W R09y—9E D A FAGHAT H
fiRrge <t & T g S H ST Saured
gfg @I eFmd ghy SR SWEHal glg H AR
It & fore i feer . S B &ewma |
B AR AHAIrg & oIy dPRIHAD 9@ AR
Palch R Y U b ol FHRIHE T
R SARHA g W I H ABRIHS
yqg gl @ (el 5.5). AT &5 25000 TATIR
3 31fere iR aTadt SUS 2 e Ufd gacAR (2010—11
2014—15 TH) & AMGS & IR TR IRT & 100 el
P UEAM B B oY U g Y fhar | g9a
TEd I8 <@T AT &1 3F9 (1), S8R (18), BT
(16), A1ea1 ¥ (15) 3fR 3fE=m (16), i # g a°f #
aftafera fTelt &1 e ST 8 |

Tl B SIIR NI 3IRAdd b SIAR
fraTa—sImaTd &7 3reErdd

ART & 18 oAl & IV 19l &1 Wil & 3fhs] B
ORI AT T @y 2014—15 T ST T AT B 31
faffr=1 dAbddi & Hee § fABRT g B T Y Bl TS
2 | fageryor & uaT Terar ® o @t &1 arra (e iR
3IIR I TR AT % V) A DI Jorsl H | ool &%
I 91 B (arferar 5.7 ) | Rifaa =t # gfay gacar am
auT g R <ot @ e # v o | faveryor g
A Hhd < 8 P dad IRATAT AT IR TR B R
AT T WA BT ol AR T ST 54 Gaerd & 3R
af arTa W2 A/ET SIar ®, O a8 AT 36 Ul g
=l
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Fig. 5.16: Yield advantage of test varieties over existing popular varieties in Jharkhand and Odisha state
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Fig. 5.17: Yield gap of test varieties from potential yields in Jharkhand and Odisha state

arferaT 5.4 gl YR It & ATaeT B &% dl, ST 3R ITeT B G fadrd o

(in per cent)

Kerala

Area -3.44 -4.86 -4.46 -3.45 -4.44
Yield 0.60 1.05 1.55 1.29 1.58
Production -2.9 -3.9 -3.0 -2.2 -2.92

o1 @ Rl @ o ¥ gfy B R TR aRie
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Karnataka

Area -0.05 1.69 0.55 -3.71 0.87

Yield -0.37 2.14 0.97 0.78 1.09
Production -0.42 3.86 1.52 -2.96 1.96

Andhra Pradesh

Area -0.64 -0.51 0.40 0.53 0.35

Yield 2.70 0.55 1.67 1.14 1.58
Production 2.04 0.04 2.07 1.67 1.93
Tamil Nadu

Area NA 0.95 -1.01 -3.43 -1.34

Yield NA 14.43 -2.94 0.44 -0.34
Production NA 15.51 -3.92 -3.01 -1.68

Note: NA: Data not available

qrferant 5.5 & 3R IS Fed ¥ ATael ST gig BT JTqecH

(in per cent)

Kerala

Area -60.5 -1805.2 -104.8 208.2 -128.26
Yield 144.1 1211.5 170.7 -93.5 132.38
Interaction 16.4 693.8 34.0 -14.7 95.88
Karnataka

Area 37.64 41.58 133.40 11.67 60.77
Yield 60.60 48.43 -33.92 89.95 28.69
Interaction 1.77 9.99 0.52 -1.62 10.54
Andhra Pradesh

Area 55.93 77.04 -56.28 -126.58 88.62
Yield 35.03 21.25 145.89 201.49 6.40
Interaction 9.04 1.71 10.39 25.09 497
Tamil Nadu

Area NA 99.16 47.02 -446.91 -7197.82
Yield NA 0.64 58.94 520.95 6083.53
Interaction NA 0.20 -5.96 25.96 1214.29

Note: NA: Data not available
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T 5.6 TR & HaH HH SUTGH dTet 100 RTel (25000 BaFCIR A 31fSd AT &3 iR 2 T / TaCAR Bl Aferdh IU)

Andhra Pradesh 13 1 (Visakhapatnam)
Arunachal Pradesh 17 1 (WestSiang)
Assam 2% 11 (Chiraag, Bongaigaon, Tinsukia, Dibrugarh, Dhemaji, Jorhat,
Udalgiri, Baksa, Kokrajhar, KarbiAnglong, Lakhimpur)
18 (Shivar, Begusarai, Vaishali, Jamui, Madhepura, Darbhanga, Saran,
Bihar 38 Kishanganj, Gopalganj, Purnea, Samastipur, Saharsa, Siwan, Supal,
Sitamarhi, Muzaffarpur, East Champaran, Madhubani)
16 (Narayanpur, Beejapur, Koriya, Balrampur, Dantewara, Kabirdham
Chhattisgarh 27 (Kawardha), Kondagaon, Surajapur, Mungeli, Korba, Gariya Band,
Sarguja, Bastar (includes Jagdalpur), Bemetara, Balod, Jashpur)
Gujarat 26 3 (Dahod, Vadodara / Panchmahals)
Haryana 21 1 (Rohtak)
Himachal Pradesh 11 1 (Kangra)
Jharkhand 24 6 (Sahibganj, Pakur, Jamtara, Khunti, Gumla, West Singhbhum)
15 (Umariya, Singrauli, Damoh, Raisen, Panna, Sidhi, Jabalpur, Dindori,
bilasliyza P dleslh oL Satna, Katni, Annupur, Sahadol, Rewa, Mandla, Seoni)
Maharashtra 34 6 (Satara, Nasik, Pune, Nagpur, Chandrapur, Gadchiroli)
Manipur 9 1 (Churchandapur)
16 (Gajapati, Phulbani (Kandhamal), Deoghar, Jharsuguda, Rayagada,
Odisha 30 Boudh, Angul, Jagatsingpur, Malkangiri, Nayagarh, Dhenkanal,
Khurda, Nawapara, Koraput, Jajpur, Puri)
Rajasthan 33 1 (Banswara)
Uttar Pradesh 75 3 (Sonbhadra, Banda, Unnao)
Total 435 100

o1 B R @ o ¥ gfy B fo wmRE i
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qTferaT 5.7 1980 ¥ 2014—15 I afd 3 A= T # &7 &1 Tl H T IR & # gfg ugfeaat
(in per cent)

Andhra Pradesh 1.66 1.55 2.00 (9.99) 2.58 97.3
Assam 2.54 3.27 # (-10.15) 0.41 11.0
Bihar 2.62 1.87 # (-1.42) -2.37 63.0
Jharkhand 0.97 0.88 # (-3.20) # 5.3

Haryana 2.16 1.52 7.76 (44.06) 4.20 100.0
Punjab 0.90 2.70 3.66 (32.32) 2.81 99.6
Karnataka 2.10 2.54 -0.92 (20.33) 0.19 75.3
Madhya Pradesh 2.35 2.67 #(4.30) 0.39 29.6
Chhattisgarh 2.16 2.71 1.96 (3.86) 1.27 55,3
Maharashtra -0.01 -0.70 # (-3.99) # 26.1
Odisha 3.07 3.28 # (-8.13) -1.03 33.0
Tamil Nadu 1.06 1.24 # (8.73) -0.51 93.4
Uttar Pradesh 1.60 1.62 # (5.25) 1.83 83.4
West Bengal 227 2.67 # (-8.26) -2.03 46.9

Note: FL: Family labour; Figures in parentheses indicate average profit (in '000 Rs.) for the period 2012-13 to 2014-15; #
Growth rate cannot be computed due to negative profit for some years.
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Fig. 5.18: Trends in Basmati & Non-basmati Rice Export from India (1990-2016)

215 T / HeH W2l & foIv amael & A1d Us & foly WRA & a1det fafd ST a¥ 2016—17 O Srerd= fahar 731 § T
IR R IR—FTIHA g D FFafd § B 7 G| <1ael & (+1aid H R g $T Heba (et 2 ;s 5.18) |
A ATl & Hfaeer @F 37afsy & 97e, 39 Wit IR RIdaR 2011 & SR IR—ITGH ATl BT =i A1 H1oT 97 |
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Al 3R Y 3N 3R U,

IRT H SWIYA <1ae, Bl a1del & BT ATHT 13: 2,
ST SRR <9 & ydi el | R g1 g8 fafr=
RIATEI, STeary R A= el 4 ywe 919 3R
YT B B T H IS el 8 | fR—eR Afth7 &
A1 Gl RIATRT & HRT AR =T ST A,
B STel TRV AT & A1 ERME fAce] oI Refd aiik gof
IR IR FAR R & 17 TRk &8 fAarT aRoT 3
¥ ywifad B 2| aut faaRer & «ifde siff¥ear &
BHROT Ry 3R @19 81 TE 7 | 39S ITelTdT W1 el
& Ulvahdcd &1 R 980 &4 Sifdds uarel &l /737, 31
BRHRY R At s | o9 g@Ea o™
PIS AAG WIHaT, a1 B&dh s ol g q
TR & | SURMA H arael STedhdT Pl I3l Y
AT & | ST qRReIfds a5 # arad Sareamdr #
IR W GRET B & o1y MaeTd 8 Td HUHH Bl
B AT BI SRR BT RN B T (i) gl R
# gRa Pifc A IR (i) Al a1 SmaAl Bl IR
PR B OIS A Pl AEiRT wxa B forw
TRTRIIRAMTE & AT BRI goRIanT # Rerd &dr
PR DT &I T B 3R SHH TITERT © |
1. W FaT auiEd ST & forg Sugh rgdhd
Jed ISl A1gel Bl b famRyd o= & forg
2. e gors auifda uiRRefdel & dgq fedrs
A e b U udge fadedl &1 o
ERIREARN

3. @ yau quitta uiRRerfaat & forw =mad
R HY el fwfad a1 & fog

4. NG ISWYMA @mad & oy Sifas g9 geeq
JoTiferat b fawmRad weer

IS SR ATae Joferdl & ot arad

IcTe Urenfifear & faer

ui3a WA aRRefad! & ol argqa dmad

BRI NEE

FIRMA AT BT ST BT (IR 3R E@REa

SSINEIR

3BV T, AR iR SR s & gt 354 A1aet
D Sed, STFH 70 SURMA Ade e der
3TFH, Uf¥aH dITe 310 Ydi 3R YaioR IR i |
284 <1ael YIRSl BT AT fhaT 7T, T H SAeTor qui
fpar a1 qor uoE BrRieH @ forg g1 & w9 H
SUANT B ARferd 3@ 137 |

& ARO[ & ofT =aet Bl STTaed BT AT

2017 TRI% AH & IR quif3a el gaims S
&3 & TEd G eTReldl & oy UAadISiieR & uTe
ST AT AT (251) ATAA DY STHATSH D ST Y T
ol | 43IT$ PRI & 45—60 fa=T a1e A P gl =RoT
(o 6.1) # 15 o §@ & | 19 @ & IR,
THETH  (AERRIRGTE) & 91 avafy oRvT g
AW @ g SiFergy §HY TV SR =gar qoHH
AT 727 | 1€ H, T, Uielf Bl SHarg AR T SuS &
faml @1 ST &5 fby V| gE AR R & fou
SHHTETZY & faaer 1 A faaror (o 6.2) <= T |
T @ d19, T ARWd ¥R 1 9 9 dd o |
T 4 GfIerd STHeIsd | 1 9 3 3fd B 1T 31Tl
@1 HeTeiiedr off, 3R 21 ST & 1" & TR &
A1 I8 376! gl qeiierar ffell | argdi—576054,
AR3A—46, TADHATS—67, ATSHI—389895 3AIX
AMSHI—568239 DI YT DI ST dTell A IMMRTSTTDH
Y g SRRy o | 9 3MeTSHd SiFIegy &l
T AT 2018 H Ui =ROT GT Aeiierdl & forg
P ST B ST |

SHATS Ul SR URRISAT & ot 9Ra @

IRYA! Ud Ydi 131 W a1ael sl $I JNvadh
ORIETOT

Fig. 6.1. Genotypes showing tolerance to
vegetative stage drought stress
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Fig. 6.2. Distribution of genotypes based on drought score
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BIAT 2 | Al B STHToH H Ai[a 3R S &1 ggar
U HEdYol YT & | JacIRId srge TR & fory
BATCISY 210 ATdl Bl STHISH § SIRT &Y s fohedt
IR gdt ok yafer wRa & «faanfoat fie €1
gfafrar & MR W, 95 SR fHy 7Y fHAT @1 29
AR, 42 Fex AR 3R 24 Hdaefia H avfiepd
T T 7, ST 115 Aol ®f 8 UREN, 38 7eH
IfoREN 3R 69 HaeTfia (st 6.3 ©) # afer | 10
JFIRTS @ise @ IuRAM iR 3MgRT & forg anfoasm
BHIFAT IR SiF 70 STHICISY @ Udh S9 9T 9
T 1T o, T 35 UfeRred, 21 Aed iRl ofR 14
AqeTeiTer ufafteat anfier off |

3R SfF Y IRERAT 0 9 5 U Sy | A 81 € |
T TTAR U1Y S dTel S Xat off, 39 91§ Xa7>
Xa4> Xa10> Xat1 (3 63 @) ofl| TIIHIATSINI,
PfelTT—3, T4, HRIR &9 701, U A1, BIATSIRT
3R QTR 5791 oIl Hw wfaftedl § 3—5 S off |
forspyl & Haod fierar & f6 Xa1U Xary iR Xa11 &7
RN U HRIHAT H FAT AT o, IR 43

g9t / it fet o fedrss ufoRIfedar o o+ &
foTT Xa5T Xa8U Xa13 MR Xa21 & MR 2T =Y |

Ui FWMH & R & Ted IRES & IR
AT B STHATSH BT HIY—HIBIATSTDH AR AT
SEEEUE]

IREE 5T & HUN SATDhI H MY T dTel TRIRE
TRT A9 B fbei H g Nl ol & srerar I
BT AT ST O B8 B Aaell Heaqol derr g
2| BT TRT (10), STSH TRT (12), BTSE TR (8) 3R
3= TRT feAT (19), ST Uel BICHNTYR USSR o (A=
Bl ¥ Uoha fdy Y o 3R HMRYIRIRYE H 26
FH—ATBIANTH AeT0il & oIy qet 49 TRT =Taet B
SIS B faRe & fou g eI wife § o
Tedd TRAT & AT GW ARwdr dael defor (o
RIS ¥R, U= G@ B IBR) 2] AIgled <did
ot & B 9% el 99 v 22, HBfehm—3, de,
3ISTell, 37T 3R 3MMSAR 64 SIHREM BT ARIE @l
RN

qAd & ded Seddd I I ISl FEgER off:
B> TRI>BTANTRT> AHE TRI>FST TRT | TR B
arfereprer ufafteat 5 10—15 yfaera S T4 & ®R W
HH Uil AT IR G@™ & TR & AMel H I
WO H @ FERied Q@R | geifd, e
gfafteat & fore #eam & Sea Uedd Uiy (FPR 3-5)
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T T T o7 | 28 BAICISUS AETOT BT STANT Pb
fAf3a Se1 (ThueHel) & thaex fagelyor | udr g« 2
& o= UTeidIalR, Tiger 391, 91 die 391, =i,
I ¥, T T ThR, I B idls, IR TRMAS

S IUANT BT FeRSNIT I YT =9ell & & Ho 319 AR W
SRS [Py TT g STl (Tl ARSI 3R
o) 7 WY YRSl ¥ T §HE BT oA fhan, S
SATGTAR T 22, BTl 311 AR I&T & AT Y BRIal

U 97, STHIToR & fARIvaisll &l 3feliT &= # dad
AEAYUl dervT o | qigwerre (A 4 Q) | dlell TR &I
SYINT TS @) SURAMT & fory Arpiddifoied w0 |
ST BICT 8, AT SIFTH 3 ST HE BT TS Bl § |
RIS TRT & SYART & AT AD T G DI ST b
AT 3RT TIRT 3R =T TR A AT Bl 8 AR 5wl B
STre Rl |

9 REICATS (AT TG & Ted Sl IuSl & forg
FIEITA) W SHfCHd fAfear &1 Jeaia 12 RETA 49
TS THUHIR HATORI Pl SUANT Fxas har 7 o |
QDTY & positive o & foru fafdre Tefial &1 Soardw
JATgRI RM3212 (qDTY2-3) & foIU ol 1 g, 39S 1]
RM204 (qDTY6-1) 3R RM60 (qDTY3-2) Tof &I T8 | =l
FISICIS el # gferford fAfderdar &1 ST wxa =mad

AE 9914 U | {B @lsc TR UfAfe AT SR 64
SRS 1 B AT AAT—TT WYEdg Bl © | U
gfoRrE ST (Wierg 2, WemEdl, ey, fUst iR fuer 2)
P 3MOTR THIT foid / fafdre ATdR) &1 ST B
o T o1 | Mgl & Blredhy |AdeTor fhy 7Y diens
S @ forg o meT 91 TIRT Ufafte FaRtes o, S
gfafte FHRIEHS o | NS 2 iR fist oiR fuer 2 & forg
UH STl IRT Ufdfte AHRIHS YR 47 o1 | arad
SIAE # fadRd 23 THTHIIR AR BT SUINT R
3mgaif¥res faferar fageryor & ydr e € f& ®Ee TR
IS TRT, BTl TRT 3R 3T IRT MG & SYATT
SARI® ©U & 7 g (81 4 ) & w9 & | TRT A9
B STHETH fIRIYdT SFUWRMH =gt Uoi= BrRisd &
oY U@ Hogar HEE & w9 H BTH IR b § |

Released varieties

Mederately
resistant
(a) 44%
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Number of entries
=
[V,]
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5 I I
0 | [
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a Xal0 Xall xal3 Xa21

Fig. 6.3a.Percentage of bacterial blight resistant, moderately resistant and susceptible genotypes under 95 varieties and
115 landraces; (6.3b) Frequency of released varieties and landraces under each category of bacterial blight resistance genes
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Fig. 6.4a. Distributing of gora rice germplasm based on 28 agro-morphological traits;
Fig. 6.4b. Genetic clustering of gora rice germplasm using 23 SSR marker.

IS 991 T fahTg T Hhvol
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# o5 7T o IR 299 Udhel U T 31afe, U & TP,
M UHR @ AR IR DIc SUST & Il DT
AiAfhamll & MR W fdhy 7T 9 | S ISR, 55 P A
218 31 (Th6 H Th7 I91) TT-= el T Heich fhar
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T 77| g9 fA99RI & MR WR 2018 W% & SRM
TR IUST TRIE0T & e 50 AR BT 21 Jedidd &
Y H AT T |

W 3R yead RRIET & forg werersfivT & wrer
HATHR AeTafad =+

g3 M R AToH—aAfid oa+ (TATAva—UHYS) &7

ST TR ST d & ©7 H Fearied iR MR
87707—446—d—dT IS PR T AT fABRIT fobar

AT B, FIfh TH FIARN 9 H Thdl oHd Ml &
3 Uellell & TSa8 B © | e9RITe b 2Tadh
WU W dfod @ 9ty fHe g S g@r a9e
REEITATH RISICIS 121 B T I 9T dTed IFATS

IUST BT B, STdfh 37T TP ATSIMR 87707—446—d1—1
¥ e’y UiCRIET S YIRSl 2 & w1er &1 yqd Sl
RIEITA (DTY2.2 3R 4.1) & | Uh2 T H H=T B 128
qTHASTd 39S a9 B SR SfeaRad 3 S
RETA 3R Teaw URREN SI9 GlReMscive & 93
THUHRTR ATHRI & AT SHAICIgy far 137 o |

SIEIE RIEUA R Yea¥ R S & A= Farerl o
U-HATSTd a0 & 41 S=dT TAT AT 3R T RENA &
FHRIHD Tellcll & A1 Bdel 2 997 3R S U1 fby
MY o | Y Gel gae BT bl B & oY ghs
WY § 59 991 Bl IR—TTd, YIS Aoey H a1d AR
qriRer 1 Rerfer § wteror fam 121 | 8 : HioTs a
= 919 IR IR—aHE g Rl & dgd s\ d ar
fremfe o) fiid agdier /S & @i 9r
HPRIHD Tellcll & AT aT 997 Af¥ad v | 99
SUST &l T P <lfhT 598 U I 5T 3 3Nferd ST
T | 2018 W% HIGH & SR YRMWH SUST URIET0T &
TEd IR i & oy offs & ®u # I8 wde &
Ugel Y & URMAS TR & 3R ST 7 # qieront
P AP T & AT AR 3T ST |
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TIFAPT 6.1 MRfADH TRIETOT H AT FeHTNE x TSR 87707 42N T feare=

CRR759-B-19-B-1 96 115 4524 4114 1920 B B B B
CRR759-B-20-B-1 89 115 5567 3051 1643 B B A A
CRR759-B-17-B-1 87 112 5527 2893 3107 B B A A
CRR759-B-26-B-1 87 124 5204 2478 2775 B B A B
CRR759-B-12-B-1 83 111 5115 2038 1761 B B A B
Sahbhagidhan 90 99 4172 2082 1770 A A A A
IR87707-446-B-B 92 91 5527 1891 2101 B B B B
CD (5%) 53 19.5 923.5 862.3 831.1

dedl Argel H U@ e gRiEl S & e
RIENINIELACN IR RCEa k]

gdT AR 121 | B & dra de=r yfnra Rerfaai
@ dEd g AR GeAdr & FeTH Feaiied & HRO
sraRuda aradt & fh & v § ASi & 2| 9fh
G H YOI BrHH! H I ARSI & A&l & forg
ST & ®U H HAT B DI T 8, offdhT Tedd & forg
siferdaeTefier 8, Ui Wi vedsd afoRiE S, diamg,
Gles2, RMEciue, gy 3R UisMEs4 &I deT &
Al g H e wxd & forg ue wf
FTHH YW AT AT 8| B F&T X IRBL-1-LA[CO],
IRBL-ta2-IR64[CO], IRBL-z5-CA[CO], IRBL-9-W[LT] and
Pi54NIL. & d1 fBU 1T o | el T SHHINT B forg

A G |
URMAIE ITST geTor

SO des &7 # auifda remifta Rufodl @ dgd
AT (40) SMTRTSTD MFIH UST I BT 5 Th B AT
A& fhar | WA By S arel f$oisA
JTHT—SITell o1 o/ 3 ufdgfoa off oiR srgeiamsil &
Uepsl RABTRST 1 Tg o | 28 S[elTs @l RN H 1
AT of 3R =T &3 H 18 R 2017 BT IS I T
oY | IR ¥ G3ATS & BRYT SIICISY T WRUT & oRO[ &
SR 9 T BT 319d (AT | I 6w dear &
I W ATl ufaftedl § ¥ ddd 8 7 4TS IuW 3T |
| 3 Id daT (2511 fhall /2acaR) Bl Jarr |
Y QU wfafe WRRAIR 618—19—1 9 3200

fhell / BaeAR BT SN SUST BT ST fhar, sdqd
e WRIRSTR 588—18—1—1 (3199 fhall / TIRR) 3R
WRIRIIR  586—9—1—1—1 (3098 fdhell /BaCAIR) | S
IS TSI a0 H SUST T 27.4 3 17.3 A9 b o7 |
TS IRIRATSYT uleron # ufaftedt & S=fq @ik ¢
BICICE]

HIRIRIR 356—29 (TSI 18654): THIA—3T~TaT Tasd
JRIAR 151—3 A Ga+, HISRYINRARYH, SRR H
IR STl ARphcT H U U 2, ST 90 3T 3 uRuea
BT 2, BIC AIC T aTel IS T 9] 8 | I8
U1 Jede SR ART e & fory Hemd ufoRed 7 &R A
BEd AR U1 ASh & forg ff Aegd ufeRief 2 | 39 9
9T BT OIS 2004 D QRT UATSHAIARSATS YT Uefor H
Al garE & 98 BRI WeTvT ((EAS—dE) & d=d
T T o7 | Ay 2017 # 9 WA DI ORI B 1Y
e famrem afafey & wreem & iy Rwafiene, @,
ORI §RT ORI & SWVHET § Wl & forg gort
e & 0 famifera foam T |

HIIS b & SIS oM Pl & H I& gU, AEsc
26337 (FRIRAMR 747—12—3—41) BT TRTSHITRIMEE B
TAIET 2—3 SV TR0 & TR 99 & forv S=1a far
T Sl UBR,  ASSTl 26351 (MISRIR
708—1—d—2—d1dl —1) IR TS 26635 (AIRRAR
754—1) BT &I =1 gfaftean mgd——<Iva 9 vy
1—3—309, LSS 26866 T ALASI—IMSTAS | TS
1—3MEUAS TRVl H I1a fhar AT 2018 WNIH B

I AR G AR R TH, EIRETT
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TIFADT 6.2 WRIB 2017 & IRAD SUST YLeT0T § TIf~rd wfafeat &1 fowre=

CRR618-19-1 64 113.0 298 3200 274
CRR588-18-1-1 70 123.5 286 3199 27.4
CRR586-9-1-1-1 70 133.0 254 3098 234
CRR422-B 71 115.8 BB 3077 22.5
CRR619-43-1 70 111.0 289 3075 224
CRR553-39-1-2 70 123.7 287 3069 222
CRR798-14 75 125.8 267 2991 19.1
CRR627-3-2 72 112.2 323 2946 17.3
CR Dhan 103 73 130.3 328 3118
Vandana 70 107.8 267 2511
Anjali 71 112.2 354 2411
CD (5%) 2.4 11.7 62.3 417.3

TRM TRISHRIRIMEYT WIevl & d8d wId IR
famfrd < (10) 2 vfafteai yRfY®s foe weor &
forv == fpar a2 |

QIS HIBTRIMSUT TRIET0I & T 1S 2 BT i

TAE—13—2SIv: Iuifda SwfH W gens Refa &
Ted A5Bd <l fSulgd H aRE (12) Hfaftear ik 5
U Bl A fHAT TAT| TS 7l IS & QIR
far T o iR 9 wu ¥ faaRd auf @t aorg |
B & HIGA H Bls TH a9 T8 o | Befae ufafe
AIEARTT 909 (3517 fdhedl /BdCIAR) & I I=adH
ST SUST AT 13805 (3500 el /BacaR) & 91
A 6] U dadT (3317 el /TaCIR) BT Jor1 H
T BT TS B, S RIS ®Y I a_IaR 8l 2 |

AMENE—F—Sud: auifda Iy Aeft gang Refa &
q8d AMSdIEI—3—SI09 ¥ Bl (36) Ufafker aik 5 9
BT Je-TH AT T o | g wWiewr g & "y |
T T IR BEd & e & A H AR aTiRer
B & RO O ) I BT 1gHd T 3Tl | 5 Teqo
# oY S ufaftcar WK 523—2—2—1—1 (3789
fpat /2acaR), AR/ 752—3—1 (3438

fhell /BaeaR) €, ofhs e /e SUS o e
(3398 el / BacaR) A fAel |

JMENE——E: W% 2017 B SR TR o1 Reafcy &
TqEd 59 WIET0T H QT UfAP Il H STRATS ¥ 4 Th & AT 60
Afafedl &1 i far T | Afdfte THavsiR 2120
(7200 fell /gacaR) | geror ufaftcd # waifts Sust
e, s9@ 91€ TIa—17508 (7000 fdhall /BawR) IR
AR 4007—547—11—2—1—2—3 (6800 el / TFRIR)
War—51 (=) /A (Giex) A 4600 fbar
/ TaRIR el |

TAIET 2 TRTISUE—SIBTREE: TR & QR 2017 & SR aRI]
T Y H QT QHSTTSY ST ol RIeTT 3R, ST S
TEAEGSICT 12,1 IR T < 3fifel (HagTe), SRTRR
42 IR SRIRRIR 44 (Fee) TFT a1 3iR A=
Rerfcrt & arer Tieo fahg 1Y 9F | GG TRIEToT =1 S WROT &
ZRT (90 SIYTH IR Tah) B SR HEIH 1 T T
foharr | TriemSUeT (BMSSEl 26753) W U ARG AR 3
TRTISU (MSSET 26754) H HH T, ST IRUY & A 0T
IR 1T ST RN # o7 | |ieY] <h SIARSIRENT 44 b
T ¥ T TSl = Sge RTd Fed b |
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3MSYOIS3IR RN IURON: 30 TRIET0T Hfftedl 3k 10 &3 Wd # SU=aR # Ul WRI & 0 kg—30 kg P205/ha,
Y B AT 43d TS TIEVT BT T 2017 & ARF  PSB /4.0 kgha, and AM /1.5 t/ha. TS o1 | Syzygium
FIRIRAT Uil 3R 2 THICR & @il AHR F al

afdrfeRl # far Tar o1 | R F ggDT S arel!

JeS-e gfaftear St 30251 (690SHT /wile), <Y

30596 (675511 /wifc), <IdT 30531 (65551 /wiie) iR

<Y 30257 (650 ITH / wife) off |

HITRYRIRIARYH, TARIGNT H SR arda faeAt
CIEINASRICE]

HIRRYARARYH, BORENT H faaad o fowll &
o 45T SITT $e¢ R W SRexal dl gfedl Bl
R B P Y Sared By T o) 7 ol &
FfFe=T It 4T $iTeR 15T AT & ol g 31aws o |

Rer Bt SATEH & forw W A1 aTel =g
BT gaer

TS TTdA BT IATESHAT TR I IR IdRp JaerT
BT YT

2017 & 3MTs AMNGA & SR YIUHET 3R UTH & Y919 BT
T PR B I£eT W TAUAUI & HETH H B IRY
YA Pl IR SUINT STl 3 gl AR IIBR SUYH
Irael Bl ITEHAT H IR B oIy T HRDI B
gfIfBaT 8 Ue URIET0T Y fbar 1T | T Surdsi
f&SIs 8k SuaR # gieror 19 IR SIeN™T AT o |

TTTRT 6.3 2017 & Tl HITH 3 HSTRYSIRITRYH, EANIGNT H IedTferd YoT=ids dIel bl AT

1. Abhishek 40.00 40.00
2. Anjali 2.00 5.70
8 Hazaridhan 3.50 5.40
4. Sadabahar 1.00 1.60
5. Sahbhagidhan 206.00 280.00
6. Vandana 8.00 8.00
7. IR64 Drt1 - 7.90
8. CR Dhan 40 - 1.00
9. Virendra - 1.50
10 Total 351.10
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Fig. 6.5. Effect of fertilizer and priming techniques on tillering

I WG B ST U1 aed TeeT (Tmgilenasyy)

IR SRV @ad & IAaehal § & @re iR
UIY J&e & 9T BT AT B B ol 2017 & Tl
HIH B SR Teb URIE01 Yo T 737 | A AR ST
& ity fogdhrd & A1l T3 IR BRBIRE & YT
fpar a7 | 2w U el BN WiE BEd & WU A
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BT AT H a1 BT SRR &1 44 3 50 TR
B T & U T 10 & it ww i form | 50
gfrerd het o & Gdg H Afr= SvHerR e &
da woe AiREe wU 9 IR—AsAYul o |
Me—<SwaeR I 1 o gag Ay (fcawmar
UGl /51 dIeR) TR & dIavs TR & URARE
WS & I_ER YS@AR Bl | WIfGd arael - Sra
ThATDh BT STANT T el SITHAR A DI Wl &
qHael UG U @l WAfdT $9 @S & | e
SITHTR A 4 ATfad gl |

PR FDI | YD Ted ST AR I D YA & qrasia
Uy dcd yeed (dTe) F offdie SuS bl g H
ESEEIRICINENCERIRCICATECIpIE

Bl SITIT fafer (Tamgeitem=angt)

Fradt fie SIRRIAIR €144 BT T SATGHAT TR
fafi=1 e o faffl & 9vma @ Hediea @ fog
fet TIeTT @ ®U H SYANT fHar AT | B RATIAT
fafrl 99 WRATa TR0, e—SIvHeR, WRifdd
Wl SRR 3l g Al 197 a1el A/ e Bl gelfad B
Rerfcr & T8 T-ANT AT 7T o7 3R ISUER BT AIG oD

o UTaR ] /HdRl & Bel iR ST SaRD
*EISE

SIUHAR Bl & STy URT aRaci &1 |
R, 51 NI Bl 9T AR 37 dTell Bdd gig @ oy
JMATTPH Y DT AT B HH HIA D oI B RATIAT
fafdrt &1 fdwen g™ @xar 7 | gafely gdf wRd 3R
3= WHl R fHasl & 9 e i1 arell araet af
Wl ATHIIAT U HR & & | el SR & dgd
Sod SUST o1 dTell ardel fhAt 3R Fhx & ATferd
geefe TR TSl & HGN © | 39filY, 39 e Bl




fronu 2017-18

I
|

okf'kd

(kb

i\

uvk

Hkdvui &,

pass /8 01 @ vuraporpri ‘wdd Q0TOEYD “% L T® NI °S 4, @Y/} §'T ® INV U/ $® 9Sd ‘dSS Sem 20Inos J,

881 9L - 09 9T 9'¢ 68’8 091 7’81 %AD
su rdic4 - L€ 9% L0 P10 su 810 (s00)ad

qee 0'1LT 2L T8¢ 9L 70T 86T Rigé 68T sposs pownid 1e3eM = /S
IS¢ 0'%8¢ 9L 0°0€ 96/ 80¢C 20°¢ 79¢ ¥6'T (¢ ureng-vuiapoypri]) urutid paag = 95
e 0'10¢ GGl L'€C 6'TL TlC 81'¢ 89¢ er'e (¢ ureng-vuuapoyors]) Sunurid paag = 65
62¢ 0'20¢ VL L'SC VL 6'0C qr'e 19¢ e (1 ureng-vuiapoyori]) Surutid paag = 5
VA% 0'90€ 86/ 6¥C 6'LL S1T 9z'¢ 09C 1€ S+1S=¢S
L€ 0'16C CLL 8TC LLL 01T qr'e elord 70T (¢vD) Bunuurid paag = g5
eler 0'10¢ 608 7’81 8L Tl e ré°r4 i (turuns -g) Surwtid pasg = 15
wxSYuRUILaI] Sururr

S91 86 - 02 06 €T 79 0'8L 791 %AD
9¢ v'6C - su 0% su €0 C 9¢°0 (g0'0) ad

69 g1ICe 89/ geT 0'8L 61T 67°€ U i INV+4Sd+50¢d 3 0¢ =6d
09 g'60¢ 86/ S¥e 0LL I 6Te 89T ¥ 4Sd + @4 /°0°d 34 0¢ =vd
Ghe GL6C LSt v 9L 6'0C qr'e 79z 97T ey /*0°d 3 0¢ =ed
433 G08¢ e¥L 96T 0¥L 90T 96T yAord 8’1 NV +9Sd = 7d
e G'65C L€L 09C 6L 70C 6LC 9¢T 041 d30=1d
*S[PAYT-d

blih 1 LK dhap i Inlp dh ielblalab] PRIPE I0he bd Iohe "BIb 1 Wbk bR b bhlk Rl © 2102 79 Lb|ID

£
5
5
X
5
®



ey AT SR Tt AR Ud el eI faferit
P TEd Sod SUST o dTell arad fhedl iR Fd) Bl
T 2016 & el AIGH @ SR TR T T ofT 31R
2017 % STRY &7 | & Bel MU= fAfdray & Fares
S s JUTE, 31T W 9RITg 3R &I ARG TANT AT
S & AT 80 HIRWIRH 40 Td U 30 | =T ©d
SUIR H T2oi- 120 BRI 60 Ud UIeTT 30 AT &
Safs IR 3ifdd IUST <9 drell R ESIRIE,
AGIER, AEHFIEE U4 SISTRIIRYT 44 3R &I Hhv
N 801 UG WU 644 TTes o FIWIE IUIR BT TS
T | Serel A Refd & T&d ge wanT faar

Hkdvui &, uvkjvkjvikb: okf'kd 1fronu 2017-18

2016) & TR IITHRIGH & 918 TTHUH AT (2010 H
ST 1 AT & ahTael) H 86.6 UfIRI W 86.5 UfIRId &1
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Fig. 6.6. Population dynamics of AMF during June (2010 to 2017) as influenced by inoculation
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Fig. 6.7. Population dynamics of AMF during October (2010 to 2017) as influenced by inoculation
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Fig. 6.8. Effect of tillage on AMF population and grain yield of upland rice
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Fig. 6.9. Percentage of resistant rice entries in Wet Season 2017 under UBN

Fig. 6.10. View of blast disease screening nursery

(110/285), Udlsdl &I 3142 U9 (33/105),
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2017 & NI & QIR SSRIERT H Udh JIUT H =T e
AT & forg S91a! ufdifdar &g wgor far 13 | ugel
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Fig. 6.11. View of brown spot disease screening nursery
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R BIE 19 IUAR T8 Ud 93lls @ 40 [T a18 SIETRd SMeBATRT BT UANT TAT 3RER & AT JRTHY
facifad B RIS T F2IoT: 15+30+15 {31 /2. | (4:1) T 20T 15+30+15 fHUT /2. TR IR YINT oI

ST AISTA 1: SADISHI 5 SILIHIAT/ 7. 9o &R R
THUATH Afed §187 AR UFe] Ud URSHITATS T &
AT qd URINT TIT 93MTS & 40 3 q18 e
STEMRT MR BT YART TAT T30T: 15+30+15 .
T /8. & IR U |

JMMEITH AISTA 2: SRADBISHI 5 SILBIAT/ 7. ol &R W
THUATH Afed d18 AR UFe] U9 URSHITATS T &
AT qd URINT TIT 93MTs & 40 3 q1e e
JATTRT ML BT YT TAT 3RER B A1 HRIB
(4:1) Td F2ST: 15+30+15 fH.IT /. TR IR T |

JITEITH A 3: erdTeH 5 SiLfBIT /2 9 W R
THUATH Al STS Aeged THel Ud UfSHeITers &
AT qd URINT ToIT 93MTs & 40 3 q18 Srawadha
AT TSR BT TANT TAT IRER B AT IFARTR I
(8:1) Ud F2ST: 15+30+15 fH.IT /8. T UR T |

TSI TSI 4: SADISHI 5 SILBIAT /7. o &R W

THUETH Afed §18 AR UFC] Ud URSHITATS T &
AT Y& URANT TT 93MS & 40 3T q18 rawgdhal

Fig. 6.12. Field view of IDM plot under unfavorable upland

TITeTeRT 6.5 UlTarel SHURMAT & T8 &1 H FHf~ad ATeIdboid HiSYell BT JeTh

Control 109e 0.00 88e 0.00 60.86 b 0.00 175 ¢ 0.00

IPM 1 6.2d 431 51d 42.0 133a 78.15 219b 18.4
IPM 2 49b 55.0 35b 60.2 1262 79.30 244D 31.9
IPM 3 5.1 be 53.2 42¢ 523 13.0a 78.64 225b 222
IPM 4 3l1a 715 27a 69.3 105a 82.75 31.9a 724
IPM 5 35a 67.9 31a 64.8 11.1a 81.80 293a 58.4
LSD (5%) 0.61 - 0.51 - 19.41 - 3.46 -
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P RIS H R BT S17 &7 oY Ua srfadia 819 & 25,
40, 55 3R 70 &7 916 SR B FeART WR ST o
fopam a7 2o STafe BIed e & Yhly BT Ifavia g+
P 75, 90 3R 100 o 918 FHRY BT TR WR ST Tol
T | TRUGIR IR BT ST garg & 40 & 91
(@nfadta geard WRUGAR /R A W RIS HA A
Ugel) UHH faar 17 o | forRizor @1 et

Td I7fodia ueErd endrel (SIRRIRIETE Y SR
B & 21 T 918) TAT F2IoT9 TN 3MERY = (20): 40
@fadta 819 & 25 & 919): 10 (@nfauia 89 & 45 T
q1<): 10 (3MfI9Ta 89 & 65 A= 919) |

JMEITH ATSYA 20§91 SUAR (VHTHTHE T 3MTfaia
qd ML (JSTFAR ARV 84 & 2 &7 qrag bl
YIART Ud 3nfadia gvard e (ArsRuNieTd UV
HROT BIF & 21 &7 qrag AT A0 YANT AERT =
(20): 40 (nfawia 89 & 25 fa=1 91<): 10 (3NfATa 89 &
45 & 919): 10 (3fawia 89 @ 65 T 919) |

JATEITH ATGYS 3: DHacl AT TTATT MBI TN
UG F3roT TR JMMERY = (20): 40 (3Mfa¥ia 819 & 25 faq
q13): 10 (3MMfI9Ta B9 & 45 e 918): 10 (3NMfA9TT B9 B
65 a1 919) | TRINT ATGIed id feoirgd H fhar T
o7 3R TR TR SIERTAT T AT | IS YT Pl GO fafey

Fig. 6.13. Field view of IDM plot under favorable upland

AEHTRIET H B UhTU DI ST H FHI SMSUTTH Al
BT YT o | BTelifh, el UM # angdigH
HiSd & JoIcdd Jedid o Udl del & msdgH
Afed 1 (@19 SUAR UAYAUH) I sfaWia gd
MHATEN (JSTFAR SHROT 81 & 2 & q1<) BT YT va
anfwia gzera ard-e (@ERUIETE Y BRI B
P 21 fod 971€) TgAT TIGH YANT IR = (20): 40
@fawia 89 @ 25 3T 919): 10 (@NfadTa 89 @ 45 fa=
q1<): 10 (Nfadia 89 @ 65 fo=1 97g) dier ® NN q1
ERYTIR HGHUT DI HH B H A AfIH IRIRGR A
TqAT D 918 IMSUIYH HiSYA 2 UG 3 Pl A o7 |
JAEUITH A 1 H 9ad e Iuol fHell derm

ERAAAR STTHTE Bl a9 DH 3T |

T B BTed e & 701 & {70 qHf~ad I yseH

B dTad § BTl WS & HH~Id T J&eaq & foru
HITRYARARYH, BARERT H &5 FANT fhar T |
ST HAisel H Iurs fafdy, e dad-rl 3R
foe W) BT AT IR o1 | TN JIREIST
o # IR ufaefodl & A1y far T o | =mad
FHR quad! 71 fo B 59 YART | AT fohar 7am |
dTferdT 6.7 H IR URVAEl | UdT ¥ell & % aRf®
U (20 S dPH) FYET & AEH WR IR
RPN & IR® B & IRUITIIwY a9 HH
BIed TS BT §s | BIllh, AaeT B Ieaaqd Sudl
URMS JUTS, ST WX b N9 R SRITDIATSIT &
fIR® | & A1 T BT T T |

AT 6.6 A SHURNFRIT & T8 & H FAIT ATeTdhoid Arggall BT J-TTd YHTIHTRT

- Disease score on SES scale* Weed dry Rice grain yield
reatments bi
Brown leaf spot Leaf blast False smut 1omass (9/ha)
Control 6.80 d 7.29b 53 79.68 ¢ 181 b
IPM module 1 3.69 a 21a 1.1a 13.56 a 35.1a
IPM module 2 4.55 ab 251 a 2.8b 16.43 a 31.6a
IPM module 3 4.78 bc 1.99 a 1.6 a 20.95 b 33.2a
LSD (5%) 0.99 0.81 0.67 441 5.10

*Mean of five replications; SES -Standard Evaluation System for Rice (IRRI); Blanket need based application of PP chemicals
ataction threshold (only onlyMonocrotophos for G Bug at flowering was applied)
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TIfADT 6.7 €TH & BTexd IS T & YaeH & o1y Jurs 3 fIfS), SR &) A3 Ud IRI-h dadb-r & IREIRES
PRIG)

DT1 FI | 1la |167a| 45a | 242 | . | 625a | 665a [615a | 635 |
F2 | 17a | 19a | 51a | 292 741b | 694 a | 625a | 69
DTo FI | 22b |35b | 64b | 403 | o0 | 693a |615b(59b| 633 | .
F2 | 29b |431bc|72bc | 480 72b | 629bc | 621 b | 66
Mean (Fung,) 316 | 29 538 694 | 650a | 613
LSD (5%) Fung. 0.75 052
LSD (5%) DT 091 0.4
LSD (5%) F NS NS
LSD (5%) DT x F 1.14 0.49
Mean DT x C DT1 | 095 | 067 | 098 634 | 687 | 651
DT2 | 0139 | 114 | 257 689 | 629 | 675
LSD (5%) DT x C 1.53 0.71
LSD (5%) Fx C NS NS
ESCD (5%) DT x F 1.93 1.04

DT (Date of transplanting): D/ T 1=16July 2017, D/ T 2=26 July 2017

F (Fertilizer dose): F 1=80:40:40 (NPK), F 2=100:60:40 (NPK)

C (Chemicals (fungicides) application): C 1= Hexaconazole (Contaf 5 EC) @ 2ml a.i./L, C 2= Mancozeb (Indofil) @2.5ga.i./L,
C3 Control

Fig. 6.14. Difference in False smut infection in Hybrid Rice in different dates of transplanting
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T UPR AT H B UB1 G o RN
1014 /SIS 85, WITR €19 310 / BT 1, oI
Jg1 /TG, o1t q1 / FRrfamifae, R 1014 /22,
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IR €T 909 BT IATE 5.013 7/ BTICIR AT STdh
WM IFH BT SUGT 4306 TH/TICIR T |
SMSALBIR—U5V FgRT Do H 9 b b1 1 uieror
o T 211 3R $HT Y2 I U | J8dx o |
M H ISt AT BT Hed i

(TamgfiamRagyY) Tleror

TRITRUARNRIIRYY, B3I 2017—18 B ATell B QN
f=ferRaa &IffrIl § a1 200 wfaftedr o1 aRleor gd
EICEACRIRIDIE

ATTDT 7.1 | TIMSHIRITSYT TRIETOT H TSI AT BT T

1. AVT-1 17 3 Ranjit

2. AVT-1 ASG 9 4 Ketekijoha
3. AVT-1 MS 26 3 Mahsuri

4. AVT-2 IME 24 3 Naveen

B IVT-RSL 56 2 Chandrama
6. AVT-1 SDW 13 3 Varshadhan
7. NSDWSN 45 2 Varshadhan
8. IVT-SDW 15 3 Varshadhan
9. AVT-1IME 26 3 Naveen

10. IVT-DW 16 3 Kekoa bao
11. IVT-DW 22 3 Kunkuni joha
12. AVT-1 NIL 21 3 -~

TISTHT 7.2 | STRIARUAINRIIRUY, 6T H o UTIR dTell T BT siex 3R BIESIH dIol IcaTe-

Chandrama 30 == — 36 — .
Naveen - 64 . 45 -
Abhishek -—- 16 = 8 —
Sahbhagidhan - --- 3 4
CR Dhan 310 - - 2 4
CR Dhan 909 --- 2 1 5
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R 2017 B QR FH & HIKY, I, AIRIG 31R
rTig Tt auif3a e Jft aae 3w $iel iR
JHIRAT B T Bl RIS B T FaeqoT fhar T
ofT | AT U1 Bleey, ICH kY 3R Tl §37 FdeTor e
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S| Aferd g B TS | IR & Ugd gEdrs H
YIRITIT B A 5.34 T /8TICAR Tl Bl T8 SIdih
IR & TR UGl H TIRIUT B § SUS 4.81 T
/2deR el iR Ridek & ugdl wgdrs § 4.54
e / TIRIR U el |

TIS TT ©adh, U Bhlesy 3R Tefa T BT Teer

H YHRI BIC UTAT AT | 3FAH & ARG [37el H 56 Ta IR
T FTS Wi BIR Pl | yHIfdd i o | fhari &
&3 H T T ST TedN, HRT G, STaTolS Ol TR
3R 3o SHARI &l fAa | o/ H & Al &
WAl # BTed FIE 3R g1 I AT <l TE |

39 H g dict B AT Tfarefierar

JTRRTRUCIRNRINRTH, 63T, BTG, 3RTH H W 2017 B
SR AT Wd H 9 ThTT SiTel 1 &)y ardel
Bl § ST dlofl 9a%h dict ol TAT| &1 a1
e Ud U] AIG® @ DIct o A TFcaR & oY
JTE H Y B8 | O T Bad DIl B SFF Tdhs BT
GoF TRH 27—10—2017 Bl (16 DI / STed) UgdT 31R fhy
AR B TN AWE H 24—11—2017 B DIc G
R—¢R 0.67 & T TN RRER Th 16.33 DI /SlTed
g T8 (3 7.1) SHD 918 T BED DIt Dl ATEral |
fiRmae o 3R e aR & IR AWE d& &H 3MEral

FARCIAfII &1 fosdEa 185 Wiz /150
fAellelier /BaeIR HR- WX a9 $HH 049 IR 0.66
iI9Td S 8IS qo1 (BT AT STafdh SUAR A B 45
q1g R0 # 2,77 9fe urg S $dfd SUAR BT &
60 a1 a1 3R 3.25 Ufcrera & (@Iferdr 7.4) | wICY
EISSIdARISS BT YANT SUAR B B 45 AR 60 faAT
q1a 4 Yferd U=gel /20 el /BaCIR B WR AaH
BH T Hleex HHAIE 0.59 3R 0.70 UfIed g1 @ T
3R f=or W # o=l Bleex HHLT: 1.13 iR 1.73 Ufererd
TS TS | hTd STTeT T FANT 20 / 8deAR BY aR I T4
SUARI W WAOR U1 AT FARSI{oMd 185
gfererd / 150 fAeileler / BaeIR BT frsdhd Br- 4 5.36
T / BACIR BT STATH TSI GOl DI TS ST (=0T 7
3.77 T / TICIR DI IUST el |

TPHId INT Taer
SIATIST e STARNT & ReelTs Jeaid= fhy 7T |rd

BT VR HIIH BT | IR B GAR TGATS B QR Y]
ST | R ASP BIE b QfTh UHS TR IR
17—11—2017 BT UfA STl 4.67 P UgD TV | $HD 919
Tl Bhlee’ Gl fedaR @& iR 9we d@ gR—¢dR
RRTIC 318 | FdaR & TN UEdTs & QRTH 81 Uil A1g,

SUART H ¥ AR & H SIvUT 108 3fR THRGY
85GiT /10 TIHICR &R UR YA, J& W H gaTs A Uge]
1 fhall / ahiier R R B ITS QTG & AN TG 120
foell 2151 / BaeIR, 60 fhell BB / TaAR, 40
el UTeTeT / B3R 31K 25 fdhell 252 SRAT / BaeIR T

B B ghe 17—11—2017 BT AfF (9.33 UfT T
STTe) <t foa 1T o |

9 ¥ greuvard ol Refa # e Joor &7 fafer

TRIH 2017 B SR dATdA DI fhe TdIT BT UTS SR
P Ugel UEdrs W RIdeR & Ussl Tgae H
ST T—3rerT faferal # 15 a1 & sfaxrer # favam Ty o |
RIGER & A UQaTs &l gorl H RAdeR & Uge umars
# (arferat 7.3) @mact & I Bed B YHIY IR
T8l TS ¥ T B § G B4 o | Ridar &
Ugel RIS H UARIUG Aidel &l Bl | SR &
AR UEATS B T H Ugel UgdTs H Ul Hhics) B

UR JARDT B YANT [FRIF 36.45 BT FABID gl H I8
I 3043 WRAWT HH ol B TS| AGT H A
fhell /qHicy R W BH IS WS BT GAM,
BId=sToid (251 / fheRm) @& |1l 151 ITAR, ga1s A
gl SIUUT 108 TTH TR THRMY 85511 / 10 THIeR A=Y
&5 H TN, g WA # 1 fver / afier e R B A
W BT AN, 120 fhar F=6 /8aeAR, 60 fdball
BTEPIRY / BACIR, 40 fhall UIeTel / Bae IR 3R 25 fdhall
TR/ 2R &R TR FARD1 & TANT AR T araerm d
2524 QfUPHNGIE & fgdEd § T ga@1 JHRI B
TG FRIF0T B JAT 3 37.88 U AT HH 26.60
gfererd gt favan T (@rferat 7.5) |
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hopper in light traps

Population of rice stem borer, leaf folder and leaf

_ 20.00
2 —SB
€ 10.00 AN N\
R e ——\V W,
0.00 -
- - o M o B o M B B M - - - < - - AL
frF 7.1 | A9 WA IRR, T Blesk AR 8edb Sl H 8 Uil DI R Bl S
AT 7.3 | TARIGOT 31R Hic YHg @ fafdy
02-08-2017 0.49 278 5.34
16-08-2017 0.96 3.19 481
01-09-2018 1.22 4.75 4.54
SEd + 0.95 0.93 0.93
CD (p = 0.05) 2.65 2.58* 2.57

qiferat 7.4 | Iuifda M a@a § w1 ©ad, U1 Al SR Tl a9 & JdeET

Cartap Hydrochloride 4%

crantle @20[ke [ha 0.93 1.79 0.59 0.70 0.10 4.53
ghllgéﬁﬁaﬁ:hp“ﬂe Lese) 0.49 0.66 0.68 0.95 0.20 5.36
Scorpolure @ 20 nos./ha 0.98 1.48 0.68 1.27 0.20 4.50
Azadirechtin 0.03% @ 2 lit/ha 1.15 1.95 0.59 0.80 0.10 431
Cypermethrin @2 ml/lit 2.36 2.57 0.67 0.82 0.15 4.37
Malathion dust @ 20 kg/ha 2.31 2.62 0.78 1.37 0.05 4.01
Crab trap @ 20/ha 2.35 2.45 0.78 1.51 0.00 4.07
Control 2.77 3.25 1.13 1.73 0.40 3.77
SEd 0.88 0.96 0.80 0.86 0.91 0.86
CDatp=0.05 1.82* 2.01* 1.67* 1.78* 1.89* 1.79*
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SHATITST SRTHRY HFORIEIAT & fory aiefor FAIGIE BT TE | STRAHIT SRTEST Pl STt 7
W% 2017 B SR SHATIS U SHN & Raelre e fagad @ vfy AR sfafteat dfewy W T, 17

qheT A TE 1010 RRCH ¥ ¥ esy wRRcar 3 o ene o SN I SR < |
afewr ufafar &R 289 siftdae i wfafeer  faf= fAfoRIT W= 90 S Tl a1 # SiETvfST o

feami 37 48 srferdaeTefier a7 | SREINECING NS
STITAMTRT RSO UIdT 3TRTgST | &1 fauRhdl &I W% 2017 & SR Aadl &1 b Fd= Dl aF
IRRINE] STT—3TT TfSRIT ¥ F1IT 117 | YTl SR ATH d1g

MY HHS BT AT H SIaro[ol UedT SNTART R T &radT
AT gfera Fadie (fElg) <) | I T8 BHd |
A ST T (Tferdht 7.6) |

TRIB 2017 B SR STATHIART RIS YIdT 3RS BT
o3 faga & | A wfaftedl o1 $EM wu A

qIeTeT 7.5 SHIATO[ST Ueell SITAIT MR HRT el BT Haer

Incorporation of FYM @ 1 kg/m’ in the nursery, application of FYM during land
preparation of main field @ 1kg/m’ + Tricoderma (2g/kg of FYM) and spraying of 32.98 35.48
neem @3ml/ltattillering and booting stage.

Application of DAP 108 g and MOP 85 g/10 m’ nursery area before sowing,
application of FYM in main field @ 1kg/m® and application of fertilizers @ 120 kg 30.43 36.38
N/ha, 60kg P,0./ha, 40 kg K,O/haand 25 kg ZnSO, /ha.

Seed treatment with carbendazim (2g/kg), application of DAP 108 gand MOP 85 g/ 10
m’ nursery area before sowing, application of fertilizers @ 120 kg N/ ha, 60kg P,O./ ha,
40kg K,O/ha and 25 kg ZnSO, /ha, application of cartap hydrochloride at 15 DAT and
spraying of propiconazole at booting stage

33.55 27.98

Incorporation of FYM @ 1 kg/m’ in the nursery, seed treatment with carbendazim
(2g/kg), Application of DAP 108 g and MOP 85 g/10 m” nursery area before sowing,
application of FYM in main field @ 1kg/m’, application of fertilizers @ 120 kg N/ ha, 36.35 26.60
60kg P,0;/ha, 40 kg K,O/ha and 25 kg ZnSO, /ha and spraying of propiconazole at
booting stage

Incorporation of FYM @ 1 kg/m” in the nursery, seed treatment with carbendazim
(2g/kg), Application of DAP 108 g and MOP 85 g/10 m” nursery area before sowing,
application of FYM during land preparation of main field @ 1kg/m’ + Tricoderma
(2g/kg of FYM), application of fertilizers @ 120 kg N /ha, 60kg P,O,/ha, 40 kg K,O/ha
and 25 kg ZnS0O,/ha, application of cartap hydrochloride at 15 DAT and spraying of
propiconazole at booting stage.

31.70 32.75

Incorporation of FYM @ 1 kg/m” in the nursery, seed treatment with carbendazim
(2g/kg), Application of DAP 108 g and MOP 85 g/10 m’ nursery area before sowing,
application of FYM during land preparation of main field @ 1kg/m’ + Tricoderma
(2g/kg of FYM), application of fertilizers @ 120 kg N /ha, 60kg P,O,/ha, 40 kg K,O/ha 32.18 27.58
and 25 kg ZnSO,/ha, cleaning of bunds, application of fertilizers @ 90 kg N/ha, 45kg
P,O,/ha, 30 kg K,O/ha and 18 kg ZnSO, /ha, application of cartap hydrochloride at 15
DAT and spraying of propiconazole at booting stage.

Control 36.45 37.88
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08-09-2017 | Vegetative 0.00 11.11 0.00 0.00 0.00 0.00
18-09-2017 | Vegetative 0.00 16.12 0.00 11.67 0.00 0.00
12-10-2017 | Flowering 10.56 17.23 0.00 12.78 0.00 6.12
25-10-2017 | Flowering 36.11 30.00 0.00 28.34 25.55 20.56
09-11-2017 | Grain formation 36.11 31.11 31.11 28.89 40.30 35.00
22-11-2017 | Maturity 0.00 0.00 35.56 31.67 4222 36.67
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AR | pp. 65-89.

AR 41, Rig 08, {AR ARTH, THI TE, ROl AR,
A e AR SATET S | 2017. AT 9Rd ¥ gl
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P T, ST TH, g e, Feer O ai) e
Tl (TS) SUTGHhdT, AMIEdT 3R Sfefdry

Hkdvui &, uvkjvkjvikb: okf'kd 1fronu 2017-18

JIRUA, eIl TaUH, HAR T, <& §Ig 3R I3
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ofpT T, T fordl, s vd, 98%T ARG AR TR
TGO | 2018. HIHH Wl ITHT Afgermai & forg
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AATEHR AT (SAC) DI S8

AN FYHT HHAN URYE B AR 3D
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Peh, A1 TA.D. AR, TS ATBRI, 57T AT,
o v orr i), o §f & wrg, uemafe STy
TN e AT & w9 H A1 B AT e, g gerdie
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AR ST IR
36 JMSIMRT 93P

AHATI—RTET  aael I AR, Hed B
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TSI fopar war for4 99 2016—17 & folu rger
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IRIAGHER I Fefea qorg §RT a9g T8 o |
JAMEIARAT & FrI—|1 RV 9el 4 dRiga &
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YIETUT HRAT AT | AARIE & aif=g orfafdr S,
JMSHITIIR ¥ HET, ATaed BT T8 T AT Bl
JaT & foTy, @, FEAW 3R W B g |/ FH
B’ BT AN B | S84 TRl Bl Hel Head
PR B foTT T8RN 3R 2022 dEH fHAT B 3T BT
QAT @R & oIt MRA & AR 969 w4 gRT
uiRa @& &1 urd &= & forw FaE &7 | S|
TRINTRITIRN & SoTid Wal § 3R e B B Bl
A1 omue fhar| 9@ ¥ S=ME IRA™ PR TH
TRYe” favg R qof arem fear| e &
e SR waIoTe ©f feHdig uresd - Sewdl & IR
SHEN & SR G & AT 3fSeye 3R
RESIE | ST IR B UdeH
TqP-11epl DI [q2Y Y 3 BT 81 H ST ISP Ied A95
Id WIS arad &I fassl (AT &1 310 3R HIsR
g 311 H 10.2 Ufaed UdH Al @& A1 SOiR
fpar T, S fb R ¥ 39 dRE @) fos ugar ),
STAATY TR IR STeraryg e fhedl, 3fiR o
SIfI® 3IR 3roifde AW fH, 59 vaquc Adrsd
VY, 31X 1960 & TS & IR H R Bif AT HRATT
@ ANTEE & IR § quiA fhar |

eI ATYOT ¥ QITRITREY B ALeT Ul THIMR I
T fram @& FHel 3R SUMRHRI &1 AT Bl
IS BR # FerH 98 fhe B fAastid o @
foru demfeel gRT Trae UoHA BRIGH § YR @
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IHTe & SR 9N o arel ufaf=femt &1 e avf
g ARG AAEAT & FUE, ARET AR TN R
SR fer |
W & SR, B8 Hfesd a3, UFa =@, s
e IR, @RI AR AR A1 & STHT
IR faerT & fafi=T &l # UIvex URgfd |5l R 6 A 8
TRAN] 2018 Th FAMIAR T §F o | IgETeT H
gt MR & gRT Hifey o (fiofemRsarns) e w
UEh ORIy IIER BRI &1 o iR ARd #
e 3R UYul PRET—Fge U4 gAlfaal WR &l
HTIRITET 7 HREXT 2018 DI JATANST fhArar | 19 4
HRT favrl 3R HR—Ser &1 drenfifeal & uees
FRA BY T Y gaef= +f smaifora o 78 | srfafr
T 3 JAWR W AT BT AR, fAdRd ARiT
FAIR®T IR T gEipl o1 faqr= a1 | Rerer 0 &
E1122 2 B B 5 31 IR N eI (3161 £ AN B Bl 11
forem—famel 3R aifFesd Scxfdea =diel & oga
I9 I & foru A9y ey SUBRON BT STIRT
forar T 2 |




9T, THOTRSIREIE AT I HalfErd HRd 8Y

9 BRIHH § R SR A, fheindis, sifegforar qiik
o e @ 400 ¥ 31fdre ufaffer =1 wrT foram,
IqECd FARIE &I YA H, TRIRIARAE &
e ©f fRAY] ures iR WA 1 Ifafmi oik
O AfhAl BT WRIT BT 3R 3fd #, | &
TS A Sf. 141 U 7 g=gars Su+ (T |
HIHATI— ARG, HTh o By I~ 7ol
BT ATZT JIPBINC ATATRTT b

HTRIATI—TSTRINRNTS, BT o 17 A 2018 DI P
I AT IR U fpa—asit=ial &1 faar—fafa
T & IqUIed B Al3d JabRe AT T |
anfeen & fafer= et & O19 | A feasr 3
TR BT SRT o iR drdess # Wi foram | 9
AR W HHANI, ITIH fAg™, BTF iR Har-ig<
fth ¥l SUReIT o | ATl | Arae &1 S fabe,
AT ARET0T WeNfTfhal, die dlie—uded 3R arae
DI I[UTET b UEGAT IR T BT | fhAr—d=iire o1
qITAd & SR, fhA™T gRT $S1Y T |ara] &l
STarg &g T | A= Jrormell @ dad By FHAERor
P foTT UicdATed & IR H SIRTedhdl UaT &R+, YRMH
TR § I SYAR BT STANT BRI AR 915 H DIk &
AT FRIF0T & Y [T BleHeh, darad b
oG & T iR qed afdfq Sarel, nfe W e
foar T | IR gRT A Rig Aegd Isvaue
V9 yeeE fhar a1 o1 | Qe & R, Ugiferdad
HRETUT AT A gRT WA—Foll bT ARET0T faug
TR U BRI ST BT TS |
TRIBN, Heh B 4841 956

UARTRAIRANE, Hed H 1 TH 2017 PI ARG & 481
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ufqurfiral & 11 <=t B arer Ha 9) Srfafer

I5% TATRARATE & e, Sf va va ured @l
eI ¥ AT 88 | 21 e FAR g4, BRI
ege], eA BRI BRI (4d), T8 HA,
R WRBR, HIADI J& A o | FRIDTH, Heh
& T8 86 DHald WBRI IR HaR & wY H
USiigd 2 | 39 dod H faf=1 vew sfadl & @
51 TR <1 AT foram | |1 T Waifed HRd gy, ©f
g UISdH H T WS BRIl & 4 Uddl iR
HaTaTetd AR IR SR {37 | 781+ B8l fd Ud Aref
BHTH BT W ST BT & T8k BrRI<ag & forg
AT IR Bl Hhdl © | 39 HaH #, Sf ursd o |l
TIOMRIMRRATE & WEANT Pl rearad fear| g
ety 8N gd = RTTTeN a9 §RT 9% 2017—18 &
oy arffes srisA # MEiRd dedi @1 Sudfer @ forg
e drRATEdl & URIHRRT & | fdR & ==
@1 | 2N g4 7 Pel & “He BT IS A & Fars
BRI § TRIBT™ B U THE JHHT &7 | IBiA
= w1 wrafaal & afafieRT & arer s &
PRI W Haed gal R faR—faqel fHar| s
YA FAR R, wers Fowe (1o
URTRIRRATS Ud RPN & I Afed - AeT 3R
AR &1 TrTd fhar iR TR @ 47 df 986
S BB HRIGT! S HedqUl (453l W ==l Bl 3R 48
Il RGN 986 B BRIFSH IRdd {Ha1| Fe
Al =1 i H g=gaTs S+ BT |

TRTBT, B Bl 4941 93

TRIGTH IS HRIEIA AR (ARTHR) B 4941
JB® TS AT STTHET AL, HTdh H 27 IR
2017 BT AT BT TS IR 5 AT R RGBT
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FIa=TP, THIRATRANTE F4T # FicATRRI 3T HaIfed &<l §¢

Tt ®l e @ A1t H iRty feas anr
(SMSSIATS) FART AT AT | I & fewe I uh
qISd = TR S SiiF H AT 3R TOTITH & Hecd
R GBI ST | &3 Hex &ifp e &ifw farfdr
IRATgOIeH, ded I uiRierd armaraf g1 fafr=

arfarfey o | . fRAig] Ured = 31U+ X HI99T § W
BRI b ol IS FHl & e R R
T | IR RIBTH DI 4991 S5 BT HIT B §U

UhR & NI BT Uee fbar ar| saaRal =
HRIHH BT W TRE ¥ 37+a o iR wHanRAl &
oy & forv dvera ¥ fafyd s fRifar wenfug

DT b ST 9 rTfcreiiel SUAIATAT G o=
AIRT 3R T A BTl B ddhdl w9 A
F[A BT A1RY | S YT FAR A, wers
QeI (JTSTHTST) THRTRIIRANTE Hedh Tq ARThT &
AR Afd 7 d86 # Sufkerd Aewi & ufafifery &1
WRTd T | S| @ T8 BrdarEal W TEl @

bR T YTd feT |

RIS Tl e

UI3TRAIRAIE, Hedh = 19 | 25 FdaR 2017 Tb LT
Uhdl A<e HAM™T dlfd AVGIIdG AgHTE, TR
TohdT, FHIFRUETAT 3R AN Siidd FAT Wi 3iR

TRIBNE BT 4871 d8F & PRI AR 4941 ARIBM

RTSCATE H 79 D1 |G DT AT [T ST Hb | TS

J3P B BRIATST DI YR (AT R A TSTHTY]
|ffa & RuE & Ad TR #§ IR & Igufa gRy
rgAIfed ReiRet w ff ==t @t | 9% #, Fed |
Rerd WRA WReR & fafr= sraiedl ik d@f & 29
afaifel, s e w3, & Reror Ao, oy
JNIHTRY, ISTATYT fIIRT, Bed DHg 7 W 986 H 9N
fora | 49df TRTHNT SSF & TR TR, $HD 3feeT S,
fEHAIY] UTe®h =1 IS ATURT A T (TTSISRY),
el @I a4 2016—17 & RN RGN, Heh D
AR BRIl & dre 99T 79 & ST &
forg wdos st & w9 H o Wiee @ AT
FHIAT AT i Siee fhwrer, MR wAree o
UTSITRUS &l dR% 3 Yes U @l |

ARSI AT e
TRRIRIIRRATE, HTH H 21 S[H 2017 DI HHANRAT &

228

& AT TSR THIHROT URTST & A1 I gl | ¥
e & R, fafdre favg & Heu # aft= srisy
T fby Y| dodi, ueRr), Aifsar faey &
A Y SITReddl UGT BRA Ol BB BRIHH,
IMUT—HRA T AT Y T | IR ThdT A8
B AT} BT SOR R B T eI uR™R § Jfel
feasT AT T o7 | 39 QTR WR, WM & v
S1. T Ured = G4 Afge HHATRAT BT 981s < |

9 JGER W dieid gY, Sf UIedh o ARG FATST 4
ARl @ A8 iR g & fIdrT H ! fHdT i)
YT STell | GRIM & dHaRal 9 afby w0 9
TIARIN, Taiail | 9RT foraT 3R 3RdsdT 9910 g+ &
o1y ey fdvar | ST o I &gt &g 1 /4
TAT| S () AT ST, 3Tede, BHd gRe
TR 3R ST () HRT &R, T I iR g9y




afger feay R WRem= & Afger
HHATRAT b 12T e

el o Aol oo drihd & Fq-<aa+ fhar |

e ST, va. 9red 7 IS Uhdl 9wle THRIE 6l
SETETTT DI | YO3MT H, ARG & v d=ire AR
el SIS HEUE o G & e9d iR i
HHATRAT BT T BT R FRAT GIRT I ThelT
AE—2017 & SR AT HRIGH & IR H
SITFGRI ST | RET0T faayd THRIE & U 9T & ©J ¥,
dd”, T fdde wel 9RA HYh g Fad [AdHE e IR
ST BIAT B, &7 TANT &, I STINT iR AR
IR ghI-TIed dqifsar fdeu & Aegq | SIRRedhdl
ST DI 7S | 39D 3NTdT, 331 TR BT & HH A
FHH SYANT, IR ugrRl & wHdl Ay ek
AT Bl Y9 SUH I & ol o gl Hel WR =i
B TS | BrRIEHH BT T FRed @y feweft &k
RIS BRI 57 1 A1, §RT g4adTs AT &
A1 BRAT| 571 Qe TS, HeId IRIAD JAfHRT
IR AT & A 7 BrIHHA DI U AR AHerdl
T & o1y wafvad fdar |

6l DY f2rer faaw

HIF 1 B 0 aReR H gadl “Hiy Rrer e
AT forEH wre’ # Rerd faf=T wqRall 3R SRR
Dlctol & BIFI 3107 Rietdi & A AFRR &1 | ST,
(sTreh) fordt <9, Qo wfea 7 faw & Sewdl &
IR #§ IHHN & iR fUod o7 auf 9 urd e
gfrfeharsil IR gahTeT STl | ISETCH FARIE & 3fede]
Td UARIRATRATE & (o e SLUA.UGH o WGy &
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T ARBAT BT WRIA fHA1 IR Bl &I Y
IS & SRR ¥ ST 6T | R g By R
AT @1 SRexdl BT T BR Ahd 8 U qre—faarg
gfaAITar &1 M fdhar Tar R smEl 9 9T
foraT | 399 3TaER R UP WG BT SIS fhaT T
off FSrvTH HAfSal, a1e, T IR ATsa AR & w9 #
BE & IIfeHd faRl &1 yee= feur | s
AR AT SN R faast ufcraRar maford
T T | U UHTeA IMSTele & ARIH 9 Py H
BT BT Adaeiiel I9T T 3R 39 faug # aRR
3R SRRl WX URTHT YT fHar 747 | Uuuusd Bl
3R BT @ 9 U qradra 9= | AT foha T
ofT | 9ITH Bl AT HHARIE & SR, AT Ui s
& et faft=r gfonfraret & fasiart o awrfed
forar T fReere gRT SToT SR JH1T U= gar fahar
T | ofd # SN (T ford 1 9 gvgare TR
faar |

2641 ST IAMYIAT HIg RS AR
THIRTTEE 3 59 RAd T84 (WIRIRS<Y), ST,
TTATRT ATE, HHIRTS g¥€ IR IS ATdel STgHeT
I, Beh B AYth WU A 5 fAHaR 2017 BT 269 S,
AT A8, RS ARA  rAifod fhar . |
THRTRIIRRTTS, Heh & Mad SITAUSH 7 “Hred
BT TR ARA: FRIF0, B, STedry, daART 3R
IS o N WRe I fear| € fia
HETATHT, Jee], Sf MTer |18, HAIRTS ¢¥¢ 4 39
TR WX FHTIG S1ffer oF | S1.us 3R |14, 3rexe,
TITRINRSER] 1 FHARIE B! ALTeTT D |

Release of an educational bulletin during the occasion
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STeraryg URac g UR [2aeRe! &1 BRI

TISTRITRINE, heh H 24 H 25 JdFCR 2017 AH

o O [N

deial fdeed” IR Tddd oIt dafd gu
GIderon): R Y @ fe dob W Td
RAIRE &1 HTIMTHN AT o7 T | T8 R
fagm oiR drenfiral favmT gy emafsTa foar
T | Sf. U UTSh, fe9dh, UAIIRRIRSME, Hed, of
T TR, d9E U &R HiRe sHaReres,
RSB, -3 facell, Sf & @& R, Su o
(TUHe), SMSTHS), 718 feoell, S A& T, MBI,
BHIMMSIMSC], IR, S IR Al IURAT, 3fee,
UISRIRATE  (qd), AT, Sf UTASD <N,
WAEUBARATS  (qd), Pietor, < b IEW,
ATSVIMRANTE, s faoell, Sf wd.® M9,
TAdITATATergdl, SiRere, e, ©f qv faan,
Aoy, Wioted, ©f & "pER, dsifve A @R
He—dleng SBMUBTRT, -8 faeell, S T AP,
JTee], MMISI, THRIRRIRRE, dedh, Sf Ul HEMEm,
JMEHTYIIR—-eT Ball, THITRIIRINE, Hedh, Sf UH.
S 9, fIRTe Argfere, UHRMRIIRRTE, ded, Sf S
GY, I=AID, TIRIRIIRNE, Sf UF a¥1d d=1+p,
UHITRTRANS, dhedh IR TANRIINGNE, Hedh B
dSIPT, UWFTT @ T Ifedell, A, ddeidl
HHATRAT IR fHAmT 1 Hrfemer # 9w forar | gdi
IRA H Setarg uRads uReed, &F wdall, Tge,
HIUTe, IITaT= 3R fE] & STet HReTT R 39T
R faaRd fraR—fawst & faw o | anfsen & fafir=t
EAR IR EIEASISINASISIC IS I HIRNIC
it & ATy BRI H 9T foran | s T &R
favafdemerl @ WRGRI JARABRT 7 Afha ST A AT
fora | Sicreseyslt dod— fedTs,; PN 25 ardcar 2017
BT JTANTT BT TS, STef I I Afha wy A
BRI o Searg URdd= & el § e & forg
WEffhal & IeoT WIRT Ufshar & IR # 91T form
3R foeR—fawef fdHar |

TS BT A B ITIRT R fIaR—HIT T3

FaA B H B IMAH 3R TATaRT Sded STANT TR
U [qeR—HeIe |3 26 JAFCEAR 2017 DI UAARIRATTS,
Hed | AT fhar 12T | ST, o v 48, S, HiY
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SR, gy, FRRIET 7 HRer BN W) =1ad @
T BT SN 3R A BT T & oy 7RI &7
STIRT W g™ far| € g5 741 s, g5,
9 & g, Rma wEfewe, wheer goiifaf,
JMERIRATS, 3 feell =1 Aaa & [ Bl TRl &
Qe & w9 § ST WX faar—fawqet fear| ST 1 &
arofl, JM3MSHT, AT, IIRUST 7 HAIHA IURH &
AeIgC & wU H e Bl H B IUANT BT fIRa
BT | SIS, WTR & Wwer sf. R ot o
USITSAl & SUIRT & 91 IrgAd / Sd—sioidd
IARH & WU H I B Y & STAN R AR
T | =rae IS Uge R SLTHIEH, IR WR
Sl S WG IR A b Y B YATRUT Ade
START R SIUH  J@ell gRI efidifidd /
ASHIfaae Tegell W) ugfaat @ T8 | faaR—vm
URTRINRRTS, dhed, S Ud Adh, edel, el
UFATRIATRATS  3fIX  ©f. gdrg «erard,
JMSHWIR—TIFA  Ball, UTANRIRSME, dHch
o |

FADH AT SRR G T8

DT ST ARITE—2017 FLAT H 30 fFcar |
4 TAGR 2017 T HATAT AT AT | ALRAT & a2, S,
T UI6dh F FdDdl SIRRedhd] T8 1 B3N Dl
fRrfed &1 & forg o wHenRAl @1 ufcrsm faers |
9 TR R, "ULMER F1h AR BT A0 957 0
B Gl 8 favg wR e, 2T oiR SISl |rwmsil #
are—fagre g SAfSTa foham T o | Fcdhar
SRl ARI8—2017 BT FAIT BRI 4 TddR 2017




B rATfoTe faram ram o | sft v & e, smsdies,
MSoll i gfer (Figat ¥of), Mifeem iR w9 RIE &
=g Srfafdr =1 ufoafirarstt & fasrarstt &1 g o=
IR R QU | g&= AfAfy 7 e e # auie
foar fr TReR Afed 8 & fafa= &=l & e
Y Bl X 2 | S=IH WIeH, ATl & 3R PruRe
&1 3R 9 R B UM & ST BT Geig 37 |

“STABHCT TTdd o= IR HRIZTAT: Ioi BT

YD I DI U8l

URIRRIRSMS H 23 MR 2017 T TINRIIRRATS,
PHedh AR IAMINRARRE, hellii gRT HIh wU A
"EIRIBHICT T ToT+ (SRR TR Udh SRl
JMRNRTT B TS| BRIMAT BT THANRIMRAS B
e S 9 uted, of ofuA g, orye, wmad
SO TUTET, Sf Wold BfedRr, daRws e
faeTas—uenfirel  SWITAR0T, 178 JTTRIIRSTE,
QTSI AT U YHIT & el S Siro]
@4, Sl U AT Toll, Holge olley, 8l YYC
Sl AR R, AT fIeIve, SMTSeMRaIRaS « Harfad
BT | BRIETET ¥ qdi YRA & @rae godl 7 AR
foram o | gdt MRA (TTITRIMRAME, SIIUS!, IR,
AT !, JRIARYH, FIERT 3R JIRARTH, TICER)
P TE UIURINSUE HFERI & 16 deiif<id, e
UeeThl 3R BT 7 SITRET BRI § WRT foram 3k
I IIAT TTd Tor= F S3ReT Rigial BT o+
@ fory 3rae faamR e fohu oiR ot <erar ok S&
JIAIRIS ™ Bl geM & forg fafder mfcremus
U] IR o |

el €. Sfl ST B TR B §Y
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difg® FUST IfTPRI TN IARSIEIT BRIDATAT TR

STTRachdT BTIHH

39 WM & SWIcYS cadrdiell Heie gHe
(3MSITHy) 3R TS SHFERH Hex (THIRTg)
@ d8d 28 Jolls 2017 DI UARIRIARSAE Hed H
“ifgd Huel ARl W difged drRImer 3R
STRTReddT BTIIhH” TR fhar 13T | TR #, Sf
IRT U7, g A= iR UM, mEdIeEy
T ahrel, favrT & srewer, dsfeie, wemaf®,
dH-ND], TRASTHT HHAN), FAE IRpdl, 2Ner
fagrt ik it uferfray &1 w@mrg fhar | s=i
o FRpal & uRey far iR S Teddr driHhd
BT Uh Rigraaad fear| sried # 100 & 21fda
gfafferal = a7 forar | THeTRIIReTE & fAcers S,
TF. UISdH H BRIGH &I Iqdred (har R T4 Bl
I fohar | S=iH JMSUIRIR & TR | 1T+ dTell -
fo @ AT © Fey § Ude I H8d & drad
3IRET R SR fea | S uAgA. ugHTad, TeERive
B, XTofid Tl Tehet 3t of, ML —TWSTYR
T PRI H Ue I W9 WEnfiie Sdel )
TR STl | a8 H, 3N uRFITT 319, Fed HHer,
TR 3 o, Harssse! fIeafdeney, o =
BT AMTBRI AR MSUIBTR & HTHI FTATIH, 1999
@ HIMiferd Ao (SNerE) & d8d doiiexr & fory
$IPBT T SSTT | ST ardl < A & Al gI_T
Hg Ul IR TETHRN BT IR 3 | Ay
P o Afgd S 1 A U A THIRIRAMES |
MY/ 3MMSUITR 1 wfafafedl & wReor o
THTeT STl AR H MSUISRY, & Tirfaferdt o yeprer

TARIARATE & o2 Sf U4 ured Halod Hed gv
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STelT | TR R EaieRd fhar wrar &R Jora
I BRIT | IS STHTSH @l g 3R Toidd b
TS | AT & Ao Ao <F U7 TR X A
T Q1o b |

3erei—3 R 4 & forg =T wemdiemendg®
TSl & Taag R 9fas &Y B Ao R
BRI

UHI3TRIIRANTS, e H 22 IR 2017 Bl FaA—3 3iR
4 B foru faff=1 vamSeiemeansd wfafaferit & wa=a
R 90 & BRI Ao ‘IR Uh RaART Briemer
JAMARTT @ TS | TIRIRIIRSME, Hedh & Aed
(Y ST U & A1IS o SHDI SeTeTdl &I | Sf Tl
AT 7@, Yoy RS ARSI,  SATSATSIARSR,
TaRIdTE BRIRITAT H &= 31l & | UARIRINRIMS &
"UTed, SIRES, Rifded, Tels ok AR @
yfaffer afea erfemen § qrare gfaffery 3 vrr
foran, STet fafa=1 dal @ STl IR THRImel IR
Al @ TS| A Sfad Wy H fafre
TITEABRATEYT Teron &) FRET ave 3R Sifd
3R 3T A1 @RIt BHI=T & oIy STHwEIH 6T
JMETA—Y&T &R T FoTa {7 717 o |

5T U2\ & ded @RI% BRI BrRihd

hch B AR i § AIAFYR Td H 8 RAda”
2017 B foad uoM wieH (THYHd) & d8d
UI3TRAIRAMTE, Hed gRT IR GRisH—I8—EH
BIITTAT” BT AT BT AT o7 | I§ el Ieched
TR MY S BT TR 2 | Y Y IR

Participants of the AICRIP workshop
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S U R, FRud (FHR), THRTREIREE
w1 e B gy
Tial, S FIMMYR, faRaorgR, TERRIvYR 3R
TORGRYR W a1 9l yerd fharl, afgenfeani ok
TIRIRAIRRATE, HIRIRSTE, WSy & o 9
S P, ST 3R A Ul $9H AT for |
THUHYT Bl GRI% 2017 ATSIAT & GdTdd 200 Ths H
=1l fhHAT BT TG 400 A 31 fhaml Afed 44
5 @ & Ay fby U o &R =g eI
e @& orermar, 60 HiUGHAT Aled TTAYRTOT
BIBCUTAT 3R FHIUTA, FeRex H ATIeIH Ul
FREA 3R & AT BRIHH QMHS oA | BRI
HT IgHTe B gU, S U 1D, e (R,
TAISTRITRIATE = 2022 Teb [T BT 3T QR[N DR
BT T FAKIYOT BRI B I T DI AT B D
forg T SmaTRd I UMl & ATI—HTe
RIS & ARIH ¥ UTY Y TEIAITH EIeTT &
foTT R8T @Y | S84 URATSHT HIHAT BT ATHITD
amfdies Rerfr W aRATSTT & T9Td BT T-Th B
B Gerg 4 3R gRAGHT & fd H Uh SUYh
SHITST & UHrRH & foy gema f&ar | w7 o arel
fpaml vd Afzenm fhami iR sfeeRal & forg
yee @St & U &F uReeid & smare fhan
AT | §EeH B, Ya-IeaR T fAf=1 & Hifgar grr
PTRIHH BT HeR (BT AT | BRIHA & P 4, Sf fordl
T, UM, TARTRARINE—THUEYl 7 URATSHT &
Ieedl, IuAfEEl 3R 9T H AR & IR H
SMeRI &, SEfs Sf 9 & s, |gg—dies o

HTAHH BT T b |




S T UIed, FS9Ie & AR SIMSSIRUCUAGINT AT Bl greaid

gdi YRA G Faeifd sed ao-e Acdd
(SIMSIRUATHAITA) =+ TfAfafey iR EerRdl
CABRICI
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Dr. P Samal, Head, Social Science addressing the farmers
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Invited guests addressing the gathering at
Chundri, Jharkhand
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ipicERCENNCIERIE 235




Hkdvui &, uvkjvkjvikb: okf'kd 1fronu 2017-18

OMAMSG SIRT—1, 31 W1l T4, Hed TRITHdidh
BRI, HEER FJAN 3R 3 HHARAT 4 39
BRI H AT o7 |

2 IRaaTsT 2017
IR H feAid 14 9 29 RIdwR, 2017 & <R 2=l
WRIATeT—2017  HAR™IT  TAT|  s9 4y H,

HIHIFI—RTER I SH AR, B D
HPIRAT T HHARAT & U fel 31 IRy
84l vd R i HaRal & forg srefT—arerT
AT &1 1 | B4 oa e, gg vd oe 2=
e, Bl ure—ured; fR=l fawidrur, B v
SITENT AT AT S YRR SRS @l 78 |
=1 Ui # HeIe & |/l 173 H Aaw|
Je—aedx 9T forar | 39 YRR & orardr, 2022
Jd fEAEl @ Mg I SR[AT Ao SR
U v OR 99T @ 3rededl @& dre Ud fae
24 are—faare maifora @1 13 o | ) wrgars @t
FAYT FHARIE FA & FHETR H 6 Fca” 2017 Bl
AT fBar Tar or| S i gHd IRT, TEITe
O WARIE & g SIfafy o | g Sifafdy A
RIBR AR JH9T 0 & |1 [ 2T ufernfiramaii
@ faoidrel o1 T fhar | U Haee 4, g
affafr 1 wer f ) e &R WRal wT 2 eiR
AT 3T o T 2 | gafery, fadl «fFie anarsy
3R ATAHING BT ST H FRIATA [HAT ST ALY |
SRATST |fAfe & Iuredel Sf Sl Ml WA BT
TR T | 3TUeT 3Tedelty |ale ¥, THaTRaTR3NS &
fcere <f fadiyg ures 7 R wfoafiat &
faorarsil @1 9umg <1 iR ygars # fafi= rfafafer

Chief Guest giving away prize to the winner
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Swachhata Pakhwada at Mazgaon village
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Dignitaries taking 'Sankalp' during the
‘Sankalp Se sidhi' programme
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Felicitating the innovator farmwomen
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Release of technical bulletin on
Soil health and its management
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seed kit to the progressive farmers
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