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Preface

It’s a privilege to place before you the annual report of ICAR-Indian Institute of Rice
Research for the year 2022 which saw a record rice production of 130.29 million tonnes
of which 21.21 million tonnes was exported earning Rs 72000 crores. The Institute is
justifiably considered as one of the leading research Institutions of ICAR conducting basic

and strategic research on rice and also co-ordinating the largest network program in the
country, perhaps in the world involving 45 funded centers, around 100 voluntary centers
and 300 rice scientists.

The progress of research during the period is quite encouraging with the release of 61 varieties including 4
Hybrids for different ecologies by both central (28) and state (33) varietal release committees. Of these 7 varieties
and 1 hybrid were developed at this institute. Breeder seed production of 305 rice varieties and parental lines of
rice hybrids was undertaken at 49 centres across the country as per DAC indent and 4450 quintals of breeder seed
production was achieved. Significant breakthroughs were achieved in identifying resistant genetic stocks against
blast, leaf folder, Low P tolerance, Climate resilient nutrient efficient and biofortified lines which can be exploited
as donors in the research programmes. The institute brought several accolades during the reporting period for the
CRISPR/Cas based multiplex genome editing of indica rice cultivars for yield improvement, whole genome sequence
data for biocontrol agents, depositing beneficial microbial cultures and gene sequences to NCBI.

The Scientists and staff have been bestowed with awards and recognitions in various research and development
platforms. Four scientists have been deputed abroad for advanced training, workshops and as consultants. On the
research front, in addition to institute funded projects and Consortia Research Platforms (CRP), a record 25 new
externally sponsored projects were sanctioned to the institute with a total outlay of Rs. 714 lakhs, a commendable
achievement by the scientists of the institute.

I take this opportunity to express my sincere gratitude to Dr. T. Mohapatra, former Secretary DARE and DG
(ICAR); Dr. Himanshu Pathak, Secretary DARE and DG (ICAR); Dr. T.R. Sharma, DDG (Crop Science), Dr. D.K.
Yadava, ADG (Seeds), Dr. R.P. Singh, ADG (CC), Dr S.K Pradhan, ADG (F&FC), Dr. B. Mishra, Chairman RAC
and members of RAC for providing valuable guidance and suggestions towards implementation of various research
programmes. I appreciate the support and cooperation from SAUs, AICRPR centres and sister ICAR institutes for
their tremendous support for consistent progress in rice improvement.

A ope ke dA—

Hyderabad Dr R. M. Sundaram

15t March, 2023 (Director)
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I T A WRA FAFET S8 IRIASHT (I1ael U FTHTEHITY)
7 fag

FEA YR

FET qAT T, g1 fope Alepraur Fiafaat (FEa-28;
T-33) & g fafvw uikfeafadt & fag 2022 &
R 4 G T 57 fore, Tfed et 61 forerl o1 wteprgor
frar T g |

SRIYR & G1d STl H 28 TSI a7 2 g, WFEa USRI
# 123 =M (45 fo7 4ifta, 78 @fd® &) « 944
TG (810 foFe 3R 134 G T1aer) 7 48 e 1g 4
YRt LieToT fehy 7T |

s G 9ard! AFe () dfed (1392 faet aem 100
gt T1ad) 1492 ufafSal a1 uteyor foman man, fS5gH 3
Yo Higd 21 3RS Ufaadl <l Ugam &l 778 |

o ugam gfafd (diemsdt) & grr 32 fel w@ 4
Yol died ool 36 TEdmEl W faer femm mm qer 31
forei @ 1 Gae Tfga 34 wfafpal &t ugem &t g |

Y W& 49 gl § TrEad @l 305 foredl @l e ed

TU, P Fealkar f[a9mT &t #71 3598.67 feea &t
STUET FeT 4449.06 fehee TSk diet &l IdTgA famm
e

O ST
g@fagm

YefTelie T U et 245 TEWT H 50 AT 100% I
& SR AT (STREIYE) TR Tehlahdl Ui <Ied T
@t Uiciferal & Qg 18 TFgl § Tafed 132 RISHS
fererl & Teaiend foma T |

THF CTE], a9 TEY W D G0N, EIUAAR
YU IR TR YRIE0T U4 TTeel SR el Yolledt a1
STeTaTy 3T Y & ST i Tdgor iy T |

srfaeter adtgror, a1 fagm (2), dlefagm (2), au@r
AT (2) & G1F dganil qdegor o, Safs gt
UINe dcd U9 TAET0T Irael a1 arae ST wEe
Yoot & AT weqTet Vet @ Senfifca i e
& foIT Ty oot= & it 9|

. fafRE gar o woe yonfer g Ae@yol aEd S

el el @ Ui & arel 18 Il # Ha 376
oiggoT fohy 7Ty |

RSNTE H Srchifeiss HaT Iaval TI9+ R 7T &
333 a¥ H, Iaal il UK AT (STRETE) + e
Fl @G (THATETH) & SUAR o URUTHEEEy Toft dF
I TR STTST el IS Sfeeha g3 aom Jigdl H @lw
% G STREITW o TUETT Ieei@-1a Te! | Hiea | @i
& S e ThHATSUH SUTR STREITH & e o7 |
gl Wl & Td ofidwel ¥ 3Tehferd Hgl T[T
goeies 4 Gt foarl Sforat # Hgr orar 9 @ H#
T gt |

A e e wdteqor #, ST qUT gae g 7 S
2! 1A THER 1001 SIHY&T (AT 1513 991 3795
me!) H anfes ot |

TR WGS9 99, 3T, TARSRTG-7576, T4
YR ! SRS URIT TR TF ALELGY. (3TREY) +
faferardia fseama & TAIT & TS IUST TS I
EEEIRIEY

RO § Y T & foh form foreht s ut e o, srifaa
ATZEISI % T AT 1 el AR & RIS e &
forg wrger fomam ST g 2 |

SAYPY R W QRSARTE7576, aigH, SIS
a1 DAT3 et 3 eear g ArseieT S garar
Sfhar gof 6 |

e d@ ¥y diveder STaiRd Iave ST A
fora-for wfaferang geirlt; Arecs- @&t & wrrog ufafrar
TN ARCE-GE | SIS T YT, Gl ot Ugar |
gfg quT Al & TgUT H Hgeaqul TTd ol 77T |

geart | e amae @ @t 7, 50% N (FYM) +
50% N (g8 @re/gd =it @Wg) ST &l 3usT 3R
3IUST HIYGS & AHA | 37 ITERT O S 9F o,



a1 famgee ® o SueRl & geet # Sifdw Iuer
T 3ffaesi=r qg1 7o # 100% N (FYM) & 919 g9~
g |

13y et

QITEERARG % st ame fom difta &g, &Y
WIH3ITT YEI! q1 Bg Wi gl I o8 Teon o
IR areae fy My |

f&feren & TaNT & SfEd oSt 3ust H 5% i dfg g8
AT 274163, SRR UMH-48, FEUNTY Td JUd-
312 GaY 3751 UGR &3 arelt Hafgar of |

IS Y IUST & YR G U MR et & foig
3META-19072, 3SMMEUA-19081, 3MSTA-19082,
IMEUA-19132 T SHISITA-14  SHAUEAl  hl
UGS YT W] SHHEY & &9 H Ugd[ el 7% |

a9 qd & 3fald, ML 29943, SEEST 29946,
3L 22946, 29947, 29948, STTEZE 29949, SMELE
29952, JTEEE! 29956 TAT SME5C! 29958 SHET! A
I IS T FRIRAT & T1Y 37T UeRiA fohar |

TeTR-2862-3MMSE!- 10 Tl 2 rSifdeh ol (rargda
3HepT0T, AU T IRTHVI) & Uit |igeo] rar 741,
3MME3cl-27051, HIR-2862-3MEHI-10 Td R,
AT 3IFROT T WERI gamal & Ul afgsy &
T 43037, TeTR-3818-3TE-225, HHaTR-2862-
JEHT-10 AU T IRV GaTal o Uil Fie] 9 |

TE 43025, GAR, TIATH17 1 T 18 7 14 {3t
e ot STemad & 70% & SATg1 ITSiiaar gt T
ST | faRivar § gUR g S1fad grarell & €9
H g1 SUANT fehaT ST TehaT ¢ |

TS YT & SR TR, G073t 17 T & e
28276 4T 3MEES! 2903 1 THH TehI=I 919 & Ufd TUey
TiwTaT g € |

T GaTT
CICERID]

T TST! IUT 2 e, MU U= & 38 T TR 268
TN RAMHE 7 T aigoT fohg 11 |

ii

I T die diedht & ufd 1562 HfafSal & 182 a9
deont & geaichd & yRumeEy 80 wfafpal &t fie
el & Ul SRS U5l & €9 H Uga g3 |
T (STY\S), SmESuAeIRdr 3021  (SfUAS),
T=g1263 (SHTA1) q91 Sl (SieA1) fafeen Arers
(e fET) o Ui STTRITST=e 914 1Y | STTUAS am Shud 1
ST g GIaT U4 STSUASTRET 17470 (a1 gran) fufeem
AT & el eI UG d ¢ |

SfTTeTe, T TR 9T H TTet (STuAs) Teher ATeT
Yadt & A1 § fufeen e & ufd srerse ¢ |

W 33 (Sdigm+ddicas +adicg32 +aEmE
HRE), ARG 2068-18-3-5  (sdiwa33(Eh)),
w@uiear (ddtea 6), T12 (Sdway ), T gt
(dige3+adigE17), quEet 7 (sidigeE2), st
(g 4), MR 36 (SdigE2) iR SME3R 64
(St +), fomamEr (Sdteas) g fAemmT 63 & a=
1 fegl (wife 2iwR) & Ufd SRS I 71T |

TR TIE BIUR & Yeblq T H AIEISTH, TSGR,
PHIIFGR AT AT § Tgd SI1G7 T |

fufeen A=Y & U GHGR SRS & &d Jeaid
T gaT erdn ¢ for Rameess & a1y € STaR &
T 7 & § 3T & 20-25 il & a1g Wi
3%SII3TR &1 Ha1T, e I & H1th! H fi=d & a1
ST ToTat o |

Fere, I @ qd T RHHSIEAT STER &
YIS X wie giaR & Hfd T9Tdt Iram 7T |

Irad Tl UUTel! (THRIRSNE), ardg (Tlifes)
AT 3R 3T, Yo e (At &t e & weiiet oo,
A 91 g die gans fafedt H disenl @1 vy
U Afee o |

Uil J91 DG, d1act Uit Hied o °IH Had gie arcl
B fAgor g o= Aies 3R i o1 ®9% &

TGS BRIF 0T JedTelt arg 1 |

ferait &t srafera e <t ger & unfkfeifaes siferifedht
& GIY-T1Y STeT Y999 1 WIC gWR ol G&dT &l i
1 foran | mifRifae aifaifedht aur Siet waem @ omw-
ANT oft Sreht AT ot |



TTecieh R1d &l 3o HATY & 919 UIse © gid arett &
& FH FA, 99 IA I g oNF e He qgHT
gferat Tt of |

Thfera des U9Ye (9.U1.0.) FrRifad g@el § die
Uteeht, Tt 7R WRUTATR 3 THTE T I HIROT ST
IUST ! ST &Y, TRUTHEEEY ohdd Ufdthel 3o U
BT | T €9 ¥, o9 IUST 9 HH ST AT o RO,
“fereT” Tt St STUeT WU, RES] H AN
ST A T |

TR ST GIRT hic Gigen! &t (TR & g <erar @ fos
goft =t 7 def a1 See, IRl HisTe, 3R wie glaRk
T Hgea ol e 94 gu ¢ |

RIERRUIERIC]

TOTE SHTHETSTIT TIF TR WU Uy ok, 7@
TG TSR] o Yeblq qAT I &S o Hafel STatayor
TR 15 &0 fdhg Ty |

it T W wdifed 1449 wfafgat & geaied & 74
WS @l g @ IR W7 o forg geam ufaRiedht uran man |

ursRegfera fUfean & genid & uatd srateor 3 ufadly
ufgd & uftad g=mar |

AHIY WM W TFEY1, T3, THET4, THUs,
TgHU7, UgHUS, TeEU10, TaEUll dd7 Taduld
Y e Siiarfoas SR wiiRidt S e fakive
SrfcraeTie 3 |

I T AT S T HEeAl dr 10ET 38 F &1 T
wEE H Ul g Sl GeATy G UTE TS | 3TER
ST & TeplT ST ST 715 el # 37fee urm 71T,
STafeh 3T &S 7TE BEe & Soh 311 I 7T 991 3
T 9IE 7S U § TaX0T G I YT SITGT UrdT 77T |

FaeTRnt fherfom 48% sdt (1.0 fAef/<lier), aur
STEAMIfaAT 40% <4t (1.5 fAeht/<fiex) qof giier
& Tfd woqrat 9 | emsanfIeneT 40% 24t (1.5 e/
ex) e giiee & Ui TTat o, g ftRstTEe 24%
wEdt (0.8 UH/dIeX) R SRS 25% 28T
(0.5 fAett/eiier) (Sa@: 36.5%) MMeR0T R &
ufd yaret | SE%AASTd 25% g8t (0.5 A/

iii

e) STaRoT Hed adT 9 Gedl &l FH & | JomE
o7 | SHHSIA 25.9% 38T (1.5 Aeft/edex) 7 smaror
SHTATY, STER0T T, R 9ed T el & URd TS
Tfdfafer gumt |

Freerom @ 2 9T/ § 9IS SUIR a1 0.4 ATH/R
STErRATaEIEIaT 25% + SgaTSel 50% o1 fSgama
71 ot TR T STafes THTE &1 8 H e @ | gt
T W, ST ITER a7 AY01 & 15-20 37 918 Sia-
e @R (10 TH/dieR) & fswa & 919 quisg
ey # WifteAsie (1 um/dieR) & Ta [Seaa
Ui, Ak kT, STTaR0T STAR qAT STE0T Hed o Uil
AT o7 |

.0y, ugfadt 3 gof e, S i auT ®ied e AT
&l geTeT @l &H o |

AT g IUT S /g 62.6 -33.3% F HRUT 3T
H 48.1-17.8%; STERUT TAR! &7 67.2-38.8% &
HROT IUS | 51-23% 4T &t gg 67.2-38.8% &
HRIT 44 = 18% 3IUST H I 373 |

Sega it goE fafe e e aum SMmaRor ¥ A
I HH A T & AT § STATS T [aiST a7 STager
TS @l FHH FA H SRISHS I1A7 74T, T SaRo
3R # afg g2 | geg #, @9 die 99 are dre
! et H g1Y § bl 72 A1 H Fed Sarg1 S gt
CIRIES

ST SHE HG0T

Higg T4l & 98 fSiedl H gdeyor fepar 74 |

o I UG, RATO, ToRTT a1 fgR S wsat H e

a1 feret Y Seerata G § @elt F o W € 0@
FrTed TUT HERTY S8 T4t & 0 &7 98 W@l ¢ |
Y TSY qAT AT & SHanvaes SR &t e
TR o, SEfds 57 9 HRAR 7 e, X g ad
TS el ferdsT @iferen o1 |

ST B 1 Sgeh, IRl Hieeh T4 TS 94 9 e
Uiew gd SITGT & T4 Hadl FHS &d H seaH dl
TS SE TS o |



TRIEHRRTEY Uifiie SeEy -
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3 IV & R 75% U SATGT el  STTEATSIY e
% AT © ST STUelle fodT | S1fed R I1ae 99
#t 577 dod B T FEATE F TR UGT Ui TG
G FTae hl AT AT &elrd RSl & fametyor Afega
&I U foma 77T |

ST ST
FHA IHIA

9189 ST

TS TSR, NI, BUETE 3R UoTd & Wt & g
S SIRIRIR 919 65 (3MSEe! W, 27641) Th 3
IS ATl HH HIEHRY Higs] fheT |

-yt |igd Sagedl &l Hedie fomar Tar qun
ST hiashH B 3o foie (>25 didiaw) & gry Sidiag
TfcRIY §q SaTstl & &9 H UGN &g Gl SHved - SfuH-
3 (faeitgs) qer SHuH-86 (ARRTY & 93H) @t ggem™
H |

3l g TN H 16-141, THE=g-22-01, (HS®Y-22,
THE®Y-22-07 qUT IRUT 6252-ddl/ SRIFUA-
Siat 228 TF TATESTR-101 Sl SATRITSTeh 91T 74T |

SIRIR I 54, SRR G 47, ST, T,
SIRSR 919 39, 39d FidT AL, SRR °H 50
T SRR 9 60 Hl 30T o A GMAT3H & €7 H
UgdH &l TS |

QUi/fgifiey ¥ F[aud  gAEnS  Sid ST
G (SARAETA) AT gAY § qEedr fEEw
T2_24136056 T TIUHIIR fOgs SIRTA 13606
% UE 0.53 THE! &d # ogd 2 R TR ¥ g
TEITa13 (S) & ¥9 H Ffon €9 § & 991 S
FR T |

I IS W Jord ST S - SUF 16, JTh
47, S 75, STk 686, STTah 713 &t UgdH ol 775 |
ST 37T €T & HTH § U 16 (5.61 ATH/100
TTH W), Siqe 686 (9.52 ATH/100 UTH W) aar
ST 686 (8.49 UMH/100 UTH W) H hH<n: ATEiEH,
A, A gt s g 712 |

iv

SMEIR64* 1/ SRS TlGRAT § Faa AT1TH7
A H § WXdaR ufieraieesd g SRIsHe Siaqet
IRIH, ST YA 40-2, SMETA 179-2, TR 48,
IMETA 143, SMEUA 23-2, SETA 80 TUT SMELA
80-2 I Tga &t T 3R fhe w2 Ay & G
2q MEIR 64 & WY Tl HIR fomar T | Sara
30T & fog wreh g ot (Fuaah), 14 (Y
o il IEITer) STwEY bl Tgedl ol 7T |

T HeTRiteraT, Uig Qg WS+ eiguTdl Sy, Tve e
IUNT G&T, 1S WIS AT IUST TG aTet it S,
A2 9 NTETHITAL4 S aio-a dgon arel
HTaT- o =nfiet AfSies TS ot Uoie e afgsurar
& foly wreqorveygor ugfd faesfaa &t 18 |

TIH 2022 & SR I ST AT (320-472) a1t
39d TSI GRIRAT S Sidls 5952, 5960, 5962,
5964, 5966, 5967, 5973 @ Ugd &I 715 |

M | U Sged ARl §  hH HRAIRY g
SRS SIFIEY - 16-302, UTA 42-16, THS
TATYUET 23-31, 16-518 @l 9gae @ TS| T X
I TiaT ALY gAY F1 FH HEhRE U9 9 feft
T AegorIEqoT fehar 7T |

T |l U G a1ael SHeged Tehd g 71T 31X Y-
EUTHE TAT IUST Gt F1&gort & forq IRt faiwarat
o1 G fohdT 71T UG Tafd [9=IY a1ad a1 TG ek
15 Geor fru 1mq |

T/ SRS [FaRT U<ii9 Geeor SR 988 & 48%
YleilE & WY SIS & S H gig & Ue S & &9
T SHSRUUY SHfh=ME &R ol TAdle A ard
STHO3SH31103400 &t Iga™ 7% |

wui/ a7t fAarT & fufew axey (Tmafesn) afgwrar
2] SRUT SR 4918-224, RGN &1 4918-228-
1, g-diess IR 87 TR ST 4918-269 &
IR 91T 4918-230 T SfaTvas gFe|r uRkiig
¥ TIAITE19-1, TAONE56-2, TAHUE58-1 3R
TTdieh77-3; T4 $HUASTR3/3A. Btk qeeeet §
A1 BGh Heierdl 2 SR T/l 491-UATEIIR10 &
ST I 491 - TATGSITR 88 Sl SRS ST & &
T yga I TS |




o AU GHUN & forg varE foRam AT qun Fafdenr,
SIIETE- 1, SR, SHXTERH, SIeTRIIRE M5,
THT S 1121, 9, TIISTR 4-3 I STANT dieh
TG It Aol % folq I Ui GRIShH] T Hedidh
fRar |

L CIECIC]

o T &a & arfofe @t & fog diegddivae qor
T & GRT 17 T (hela WX B ATehIT - 16; T
TR }q ArpIid- 1) SAemiid g rfegfee fog mu |

o WA YA AU IMESMEIMIRTI 150,
AEAEARARTET 151, SEIEARIARTE 152,
JMEIMEIRIIRTT 153  (JMELEIRET - 3);

MMEIMEIRARTT 148, IMEAEARIRTT - 154
(TETIARE-TAE);  SEAEIHRARTE 154
(TETIRE! - TH) &I 191G 93U, TIFUI &
ferq ArmifeRa fomam T |

o THT 5T X SMESIEI3 T4 &1 5U X 3TESiEt 13, & 98
Gl oht TgdT i 7% |

o Iy @1 ugen graSiAe vSifa gt ge) SeIReRuT
4 (3mELet 27937), diiua aur sifegfEa (Tg. s,
4065 (3) | AT 31 o7TEd, 2022) o T |

o g A WY o, Tl IRUe (115-120 &) T
AESISH ITINT & SITRSIR U 64 [3S5eT 28358
(Mt 5599-212-56-3-1)] =@e fheT (TH.3.
4065(3). i 31 37T, 2022.) AU & TS |

o ARUI6338-9 (METTSIIR22065) ThTHI AR I
YRS qUT SRA 5593-83-12-3-1(SMETASHTSR
22102) T HifSeH/Teiia/amd! sgied I
RIHH Tl UIGT SI-ged Usiieeul diAfd (disiersEt),
I S-S H st fear 77T |

311X G, FGUTT, H BT ) Wi/ afgsrn & a1
I9d RIS IRISHHI ol QUUAY! fagan! & derar 9
SO OT e 7T T S deTe Higs] ST aTet SRIshH!
&l TgdT I TS |

o I T T UtET0T GeRtvil T HedichH foha AT 37 65
SR il Tga @i T8, S St 3901, 3905,

3912,3916,3921,3922,3924,3927, 3959, 3966,
3970, 3971, 3972, 3974, 3980, 3981, 3984, 3987
AR
S TR
SRR 99 66, T 1Y% I9ST & arell, erail-udel
gAaTe Trad @l fee ¢, St A e wrenry & fefd &
forg sreafere afgwy 7, o ot <t emr it & wream @ fJenfa,
SR 3R arfergfer fomam mar o |

g WIEHRY IO &l IRIAT GIF & 40% TG
W off T T § 9 T & ok IUS § wadT ¢ |
SRR 91 66 FT-fhed, MTU 1010 1 T& I &,
fSa# % fiect wrwRd, PUP1 & wfd e=iterr § e
T Hgfeud g | PJTSAU 3R ANGRAU & @gd @,
WGL1487, Teh 3o IUST S dTett, eiail-Udell STTsT Tehk
$ Trae it {5 €, S w1 et werrg fafaat & fag
Irafe Fiewy & 3k CVRC & AT § S &t 74t
9t | WGL1487 11T W™l ot eliahio forer MTU1121
1 U Y & SR 358 PUP1 2|

CHR O. silfrrfaafeiad &t U siaqet @@ d 11 L&
sifer @A, IET 30261 whi| & fAewett 7, MTU 1121
*2 | wgof foeR &1 A ad €, 7 AICRPR & &0
grer adteor (LNT ) wltgor # arg fmma ik adgror
& g ¥ & forg vgied foar a1 Avm-arae foReT i
STAIRIE qHH # T US4 1T, 39 9 7egdl, IET
30084, fSGH 39T 5/gM arel SiF, Gnla, 31X OsSSPL14
g, B VIH AVT1-MS & ugraa fopar man | 39q aran
e &t T 3TR Ui alre fSreH 3uSt Jg arel S €,
! FAT YR T 3R i 111 R s VI H off AVT1-
MS # uerad frar mar g |

Iraet fafasdr e 1 &1 S arge TEfEuRE rsad
(GWAS) fSg® 5.2M SNP €Tel &l IuanT @ieh 188
Sflergw wfAd g, HHEE 3 W S WA % o
(GFTOT) & faq A< - fa=ivar gt &t ugam &t 74t
2| fofger RfEdifafsas (LD) & +fier sgfeue siafAfea
Iaftgar st GFTOT & feiq 205 kb &t @IS &t 70t ot |



e Sfim LOC_0S3g62720 @l die faerg =xon
wifie 9™ AT e U= wifead® OS10G0416500
P 22U T FoAA fobar AT 3R AglE eMeR - UaHNH
SiESifAe gl A Y sge AM H Ieaaa HHf fe@Ts |

it & 5204 TTATH e AR ST 109 3R ageE
ey We & & €t 5204 F1 ITANT e YT T[S Igd
(ditard) o ferg Aft, Fgfege die, 3k 3R ¢ T di
% YIS &1 U Tahigd EfSaIUT e 4 TR S
&l 5.45 TH o 37 3.06 T ot 1 G ARaT g | 3fX 12
L, 12-12 TH Tt 71 31k T2 / afdel gt
Ted AFDH T Teb SHIGER ST Taf-1 dideTs & &9
# | ScaRafia awsem arafa SM92, SM74, SM72, 3R
SM 48 diet a1 99 Ufoig & fel sTRiSiHe 91g 71g;
Bce =as ad SP-M_MS-70 (3 @R & §1Y)
1S wiiegoR & i3 wfgw) o w| g g wegd
RIce AE 3R 3% 2RAfea g o oR bt oIR & wgi
Theui H g

T TR-HIEST SR TT T SFIHAT &1 e A
6000 HEE! I ITNT I SR WfeR, AT ST HOTTedt
arqgaen TI-128, s1¢ 3qFfed 7 faed, BPT-5204,
31X Qe sraferd fone, T 3T 91 202 % |19 Ree
g | e ferar man g1

HHA IATGA

Y fagm

et it yomfert #, Afiiga ot fafer & ot 6t geg w0
AT ! STTaegehar gl ¢ (FA<: gq difen ik g
TS i T H SNHT SIIRT U T 11.61% 3R
13.21% ) | SISRIIRYM 43 7 377 fopedAT &l garm A
I STl IedTeahdl & ATY-T1Y S g € gl ol |

T ol SIMRIIR UM 43 (7 3R [ g arelt fhe)
T TATASTR-34449 (I gM drelt) forw 3= 3us
3R anfides oy & forg Jarfcdes Tfien ok g@m areft
fEaTS oTTelt & WY gaTs i off a1 gA e fafy & agd
SRS &t | 25-30 DASTRPYRAZOSULFURON
ETHYL 70% WDG @ 21g ai/ha fb penoxsulam

vi

+ cyhalofop butyl @ 150g ai/ha & 3WR |
TIAAR &l 3TeTe 37 EXUaaR SRATE &H g fehdl
T 39% d1g 25 -30 DAS W pyrazosulfuron
ethyl 70% WDG @ 21 gai / fb Triafamone 20 %
+ Ethoxysulfuron 10% WG @ 67.5 ai/ha fgar sirar
2 1 9o 3 71q feiwor @ v Tre o ureed e &9 § Sfars
qTelt ITael- Hegl & URUMAEEY a 3y & R
WU HY (T V) & FHAE TUITel! 3cTGHAT g5 | AnTd-
AT foeewoT @ UaT Te o Tearifua arad ok R
&Y G S[AT3 ! T Hegt § T0Y I 3 g AT T g3l |
1,11,074 31X % 1,01,658 / 3aaR, AT HY-1iiel siet
qrel =Taet 3R i &l SR |

CA-3n91iia araer- gl HoTelt & uRkonmeasy fieet &t
0-5 GHl TS H IR YUTlel! &l gt | sraafds
Af@R (0.194%) 3R If@R (0.196%) Hre- Gigar
g T |

ZIRSR 919 42 7 MTU 3626 (6.08 t/ha) 3fR 31
SMEIRARTT 124 (6.15 t/ha) @l o1 H Fht 31fea
TS 3G (6.49 t/ha) &1 Icdre foma |

7o fagm

Ao SUANT AT (THYE) =1ad &l fohel &l Jga
diel 1704, [Af9, 2o gaan, Ot 29 91344, ¢ g9 &) 181,
TR g Ot 221 off gdigror &t T 190 &t ¢ ¢ Ut ufafyat #
T oY uig ufafgar Ta-150 TR ST 6t 39S 9T i
off. TR & : 39 Y IwEdt 81 Sien Ry (2) St 1) 126 gyt
199 (DULA aifegferar IRGC 49180-1); 180- stquut
266 el 9 3ME SR St &9 29314-1) 133 BAAP-
210 (JATT AUS IRGC 34940-1) 3R 8-BAAP-13
(SADUCHO) 3% T iid Si8 T - (T fsiimreniian
SIEHIEE TSI SfR Ufereit  Telt g sus # g gt il
TR TgE TAETIET 1000 HTes & |1 ikl S1fees o |

NTP &t a1 & SRI & #99 # & S@oH & 40% @
fes 3k AWD & shwr: 5 3R 10 dhfier W 49 3fiR
54 fcRrd &t @t 3t N20O-N 38w NTP &t gar &
SRI & 28 wfawrd 3k AWD & oA 5 3fiR 10 Tt 92 33




3R 47% f¥e o1 AWD 37 SRI 7 faferdt & &a fdq
IS & BT Telleel aIfHT &HdT &l & (e |

2016-17 § Y& @4 a1 B Sl a6 H ol Heel-og
MODIS 231 ge1 @1 3T TIMESAT &7 3UanT &ieh
TRy e favewor sAE & g R o ar anen
112000 7g] @A HIEl i a(Y & F1g deh =1 I
YT FG] T S| § SeXUIRA qdhriehl GRT IR TIH
e fefSiee oy fawa dar frg mu |

AERTFIRISY & TR fSret & 7R 4RA &1 Hga 3Tk ST
Heo § TSt & Wves A faemfed e & g 1400 A
Teha fHg g A |

ST & H U&T0T i 713 ST &1 WA & irer (4034
UHg) AT

ge (884 TFe) SR gt (398 Uwe) @ik fagh =
T T A1 3R 38 a1g X1 € drufaed Aerdanse
H TedH A & fAY, UF gaw feHige S
srfiaiarelf@y afiftdefem IIRRACT9 & Heraia™
1 YT foRaT AT Y& Tag W A aren H yga
S 9 ariufged Aifel & Sfary G g
GeiReifed Aerdiarged wide € 119 & fera @i ggmar
55 61 e AT FreRf SR SR o e
I Ifed fohT 71T & 39 2rerTaT, TaTued # Yearaid
AerdeTged i urg T |

Te Hor Hifan W 35 Az i daeifvar &t areT
fepar mar ofefeet Yegfem @@ (gaRY) & wew @
TECeHY Ty % g 12 g AupleR® &l g
3R ediea foram e iR 3 GIfad wehRY gem=ie
(diee) Aoyt 2 st fa T S e
iUfde TRFEEA FeR  FeaRd  (TTATEUEEE)
LGSR - TNGSATEUH, 73 3 STAT el cherer Seg et
W% § ik 16S Rrna S Ueite AfSHifAew
e IRHIEhHR ST 1 far=ervor fomar 7ar ZNSO4 & gr &t
J A 3T 3UST (4.39 t ha-1) o &t 3R 3HS o1
A ZnO @ 250mg L-1 gst {1 4 ZnO @ 150mg
kg-1 & 91§ 0.5% ZNSO4 (26.9 mg kg-1) & HanT
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T Yy § Zn A § Hedqul IR @1 7@ A4 ZnO
@t 500mg L1 &l Secit digar 7 & 3= sod (25.7 U/
min/g wt), CAT (87.3 H202 &r/ffe/ G WT) 3k
POX (2.7 umol TMemgare fed/fae/ g wt ) gt fawar
€ THHIRT: THH gl Y gerT H |

WERRE geeiiel deeiikar (diggdt) & gasm # 40
fretom @ & W 4 geg oifde g § feer uwh-2
(442), TSI TH-2 (405), 3T 3USH(5.7 e gael-1)

LARCHRRRN)

37 Q3T 3T (7.7 t ha-1) 377 ITERS &t o &

AT HRARE Iae! & SR A 37 Gafad dce
SUIRT Bl el H I B et oo i |

wie fhSEarst T8 STaieae

T & ara <t fRfa # fafde & e @ e & ufa
TgRIterd H YR g3 |

RN 3Taeliehl o SR W seta il E MOOM, IRGC,
132252, 1C-438644, 1C-124667, 1C-124667, IC-
44975, ADAYSEL, RASI, BAKAL, VANAPRAVA
S FD S el i AT qTa o Hf sveafee afgey urar
T IS IR fSeH Wigede oA AT 80% o
1S . TTaet & g4 | 39 deq & G ufkad=i &1 ure
U 39 9 @l qoil H &H GFd H & & fold @nrd
TG T IUTR 37T STk Teild 2T ¢ |

HEER ATIANT 39 a9 & GRE

70% T 1fSeh gl 7 TSR MUt SeMe & ATy
T gler el far yemsdiemdt sgre # ameie 3k
fewere feifee Aiege, How St wfafy & forg gae St
T AT fewoft Stet 7@ famvang Siet 71 € |

HigH Gaga! & AT & %wE § e Wi § 9 ST
YHIRIT e & folq Irge FrEehA [Aefd forg 77g 9 8fik
SwEsfead gl (QUEFRTS) Aisd &t 3awar & Ardrete
e &1 IUANT FRBAICRIP % Erefehifers At gazar
TN STeT & |19 UV dd STaRdddl Afedel @l
A o T o7 |




HY fHaifas!

1.0 Tord} farega ot =0T HieR 37R &1 ST @ik Ua g
&l qefeit AR SIS 712 oY | $7 # Yol & forg foxiv =g
gfeseafeucas aaE@s al |

HY W

oo fafere fSmd Tt & ar & vgd aaqmn T o,
T TAEI0T (S METISTR Wt & dgd) 3 fAdaur & fag
STATT- 37T HIGUT a7l WSRO Shigl UR foham 774 |

ERUT die & fAgaur & forg dewr fafee 1500 didam
TE IUFFT U 7T gIggiolel SMATRa |t it § Reftst
B arel gRAT H ASeied @l AT 41.02% 9 URA &
faq ugfa fomfea & g |

wE G

Fie fagm

AT BT et 37X hleTRIeh SEAle WA 20% TEST Gger
feram TeRid & & el T T 7141 SIS wie gl & el |

NMaRTF dedl & G T § e aret 3k WiHe el
T D 3MR gHgR uferdl & feems ga ot aRfefet &
AT & 3H TG, Tg WHAA TR Y 7T S & i 0
ITST d1e & (el 31eafees ymat & |

A STIeTgy Teet 24, @isil UTg HrE, SR GRE H arad
& forq fcreht g man |

g 76 AAEe WM Idrg (NTP) Homett &t Jo |
Iehfedieh e SR @™ wvmelt (AWD) & et g
TR 31f<eh &t gletifan, el sie gashat Hirschanniella
qEddt &t sgarad NTP faeed &t gerqr # AWD fowed
H 9 o1 QWifds Gt 7 99 & geNe & 91y Afed T SR
@RI gl @i | wifear 3R rearei & 9y 9y aistidt
HTETS & ga faaT |

CCHESE THCRE 32 duersied Ffe@ iR &
Ed @ et Ry Ty et seRifar weRedE
AT 3 SHREIaeH AHCI el o gaTet dHea wel #
UTe TTSTIeh TgSTael(=el Telrt TR Hafkem & o
@l T 3 |
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FHeTlaR SIHT 6, IFT B & Ufd U g4 & 3T
RSl ol & ol eed TEmEHe aiRfeifadnt ot o
R e e R i P
w9} 4 yaifad qief o wafiear §f, Sed dididt
5204 @t TR FHIh! 3T ATafFemar o, 36 91g aRegs
SNehare ey Te | et 1 o7

g Yg1 e I Gel arel Gt B aRf@RT T & 44.97
ufcrera gshiferdt & arTee foar ushifadn (18.19) ufd=a
H Ieerata gig rarse afedice sudi & g3 ok
e o T S IATGH Tl o YT Bl TG e o gt
% U 741 dhierRia 379, ME5382 2% GR @ 150g/
ai Ufd g aX IRUTH WEY Iell &H IR YHAU gRI 74
ged o 7 Isaan & (72.58%) 3. The Fiferdl &
WY H FARASIACHRA 0.4% SR + fasmheaea™
1.00% SR &l g IR @] fwar 71, wad dfg &
e 3R TSt TRuil & fA4er R 66.84% <l it
& WY Sga) 9Tl T

AT, 378 USRT 37X eiteds @ - e i et & s
Wi g & oy urgheifon & fawedar & At &t
% UfoRIY 19T araTet (10.5 § 15.1) > ARee (6.2 §
6.8)> TAT (3.4) > FAerTiel (1.1 §1.6) FHAH 9 |

ddiue wfekiedt Safad, TIug 4631 3 TgTee ST 6l
e Agayu sTfYeafad fomrs aik 5aeh! v deavor
J&TAT STYTTe HehHOT § Hidgpel 9 & THTfad g5 |

fiq fig wfi)lg & foq Swe el @t ghfam 3
TIIR + ufdferar & qry ufeeh @i, Seftaer 11727
3R gaafea1 ik aemR ufifran die amt 2=y 1
YehAYT & I H AR 2615-1 R F St U 11470 &
uga™ @t RP5588, RP5587, SM 92 3R 36 g
@EARP6112-MS-MR-41, RP 4919 W AgSid @Gl &
gy G 9 & Sed o ol Te H 1)E, SASYASREE
HSTEH T Ukl & 9ee & &9 H U Siary] difed gaf



1.0 & T WA & 919 26 0 3E U &I aad & It
et & Uit & &0 H Ugem 7741 Tall ©H a1 3R el
wieeX & S 1 & e aret SRiHE WiHeRE @ 3

HI 351 ATt T BRI ht g & Terdt 9T 71T |
wie Getatsht

3539 ® ¥ 799 dlzH e & f@e® ufded & &v #
T TS TEEHRE S & T waw (grewieAt f@Rkem
TAIK) 3R ot Sitaro] fadiet (3f8era a9 [IRR, dfdew
Samanfag sfdee gafafeg IIRR) 3 u=it fowhie A
& faeTs 64.71 | 72.22% 7 Giel Sl g @l agmE@r g
qrett ffafe & 919 3o ufawra wfore fo@m |

1121 vfafgai # @ 113 & de<ifad sarge & Qs
faet Wial o €9 & ggaEr a1 ki &% U ¢ @i
F @19 14 vfadry ufafdat & g &t 72 JermEr 3R
qfHerTg & BB wirfes &dl # Xa21+xal3+xa5+Xa38
S & @19 ¥ DRR 919 53 & BB Ufaie &1 wg=
feran T fAviorieEfae 3R FdiRAthieTe 3 TeTHeed
oRfefgt # § &t A1 fRaT  &HH A | 31T UeRH
foma USTTe, gRATOT, STES SR sdlee & 270 Td srge
A Gahd fRY T R. Solani &R R. oryzae sativae/ R.
oryzae & ST 300 3TSHIAE &l 40C U ST T@T ST
el ¢ Uoh T e faweror (W) 4 32 sedie #
S STeT & SMYR X STeHT-3TeT §Hel | fasfea
o T 2014 @t Uyt # Xa saEge & foes 139
Tfgw el &t yga & 718, o uRfeafadt & wfam w9
T S T o |

HAEEA11 H [SM/WZK RILs 3TETG! & Uie @ g
e I B T T S g ST
% HEH § RS § S U W LA H ugdH
HHEH 3 H A TS |

I o faTh g IR Shaeh-T=i g9 39aT 15 T & siavre
TR ZETE T H 54% AT frefor g e 77 |

3T Gehist # G, IRA @R Feak & 200 STEEE & 40 C
X ST T ST @12 |

ix

AEAZARIR I Flod wrew we ShFHET giawr &
SHANT & §Q 957 Hafgdl &t e &t 718 sfiR100 fafem
TSl @l wiew T & Ui |igW] & €9 7 qgamen /™
31T g RfTEIced Ht sTuTfde uRad-=itedr 4 saifie
uRaciRiterd 3 i o1 QerrdT foram 3R “iimifers gt &
STIR TR B3 [GRIY §gA el o |

AEURE ST & 30 SMSHAS YA et 3R deH =T
Tl H Uehe Ry T & R STgUicRe & et 50 3MgHice
&l g HeaX & €Y H A T ST @& |

1550 TfafSat &t sme wie A 3fiX 52 ufafdal it
TG G 9 & 7 ufadrdt/ aegw ufaddt & w9 § gof far
T

qUTes 3R URit 31eRYT & o die # wid T W
ZAIGETH I AT e & I T AT gl § a1 e T 36
FHfer IRT & ol eTgwt ot die fafyr e Sk ot |

7o o faf 9 fSiel & & 84 T ol fohq 71q & fS=8 © 38
! geh o 71T 9T 3Tk g¥eh T8 UF $IR 79 i fwmy 3
&Y H ygd &t 7T ot |

Ui 3T - 37T WigUT U a1 e AT e & faeg g4 fael
# 12 31 @1 qieor 3T TTaT AR 63%-+ draeTor
12% SsUT ST S i1 Sier 250 Tt 3 Foft udiegor forg
T4 FiGUT HUR a9 fom@ma |

BhF & TR 1749 A=Al 7 § 77 UfAfEEAl @l Hiad €9 °
T & €9 H UgaET T 9rael 9y T & s St
EIRER

SSTeAT, IHATIR, THATel, Hedid, Tddhe, iHiud, S,
griud 3iR Sfig et § =raet &1 | 07 3@ 74T T
T 2 § 10% e {9 ot |

gunifad TEdidY =7 Je T S S & [GeTh gdH &l T8
3R 31 31X 31sFA NCBI S & Sereg (Tfegr PIK
1 TOUEH TR ¥ IS Wekifedd grgg! fthed Uadd e
o ST fRT 7T SrEdhieTHT WY g1 ey f&ser 1 At




¥ G R T § MU R TG 37 TG Pl TG TG <
G TEd 3 ST BIESIgHg JUeh gl Tgd &l 7S 3
Hre fAeiRa it 7 fA ST Teie # Wy gmEie IAA @
T el AT |

HieNfiTeht 37T TReoT &1 gEaia<or

T U™ & 10 TN ol Sag e el 200 Iraet fhgmi
& Y Ay URaeE SR Frad @it W Ry 1Y 1
@iergut sy = g fSet # gt &t e et
& SMYR W Il STJdheld Ol Sl G&ITASi ol
fopam e TTig aREierT & 36 & &9 § Sifee gyt ok
fFafaa AR & ded foea 24 fihed/ The e dmaR
T WY Y UIZY G - MR 97 37 Fidt &1 Wt
foremi & dier er=st &Y ugfadl (GAP) &1 Y8R @A &
forq festrea afik faefaa fomar man |

TRUTeT fed IRl &t SMawdehar & 3Mehed o YR W,
Towg Tl ot foraR oTR TelgeR T STTaxgehdral o
R A o oY Fafa qrdteh & oy iR o1k geesr
a1 Aiege I STEferd iR e fomar mam o

Y ITael STG dhrieh UR 3TTToIeh 37X Foil Gl 3T
TaT = fo fA@ur Y@=l @ gt # 3= a9 § ana
U & TTY UGRHA Ge! & ded arad 1 IcaTgH Nfe
AT AT U Tenfiiferat o 31 wid et ot 3R
9T faReyoT ST & ded, fHgH Tdeor SeTRa uives
T TGYA 3R SawIe dod| digd QM 9 8 399M arg
STEYITH "reenuR UiRifed ferami iR geaay, fSrge ufomy
TEY Ayl MSUIT A WATSH ot 3YU-TaT 77, I IS
3R I IS & iy 2ol 3R TEmafes O & g w1
& S UH Aled fOafld wd & g a9 enuria st
TATAC! Heer [AfS=t @ sy foman T o7 uRaRes RS
Ui 3fiR Afedt & H1Y e YRa SrEEive Afee
& G HEA U, T T e A Aga veR ok
URURe SEie RS ok Sft &t v & g o Afed & fomm
ZeLaR dTel Hied § Sgal Uewi (T |

HRET STIERT

T U 311 St fore o At &t forch, Xu s o oiiR hraifeies
e R Hg & IR Sredle H TS 39 WAl H e
frar e ofR e ATIgEl & Wy At i gt B wa 1
IR ¥ fret @ m gt & ATvde @l e ey & 91y
JYANT e o felq UTe o 7T |



IRR

All India Coordinated Research Project on Rice (AICRPR)

Crop Improvement

A total of 61 varieties including 4 Hybrids and
57 varieties for different ecologies have been
released by both central and state varietal release
committees (Central-28; state-33) during 2022.

Forty eight varietal trials and four hybrid trials
were conducted in 944 experiments (810 varietal
and 134 hybrid rice) at 123 locations (45 funded,
78 voluntary centres) in 28 states and 2 union
territories across seven zones of the country
during 2021.

The trials were constituted with 1492 entries (1392
varietal and 100 hybrid rice) including 189 checks,
21 promising lines were identified including 3
hybrids.

A total of 36 proposals including 32 varieties and 4

hybrids were considered by Varietal Identification
Committee (VIC) and 34 entries including 31
varieties and 1 hybrid were identified.

A total of 4449.06 quintals of Breeder seed was
produced againsta DAC indent of 3598.67 quintals
involving 305 rice varieties from 49 centres across
the country.

Crop Production

Agronomy

A total of 245 were experiments were conducted
at 45 locations consisting of evaluation of 132
promising cultivars belonging to 18 groups for
their response to integrated nutrient management
at 50 and 100% recommended dose of fertilizer
(RDE).

In addition, six trials on cultural management,
four trials each on weed management and three in
rice based cropping systems and climate resilient
agriculture were taken up.

Most of the trials were collaborative trials with
Soil science (2), Entomology (2) and Pathology
(2) while all nutrient management trials were in
collaboration with Plant Breeding to develop cost
effective cultivars and technologies in rice and
rice based cropping systems.

Xi

Soil Science

A total of eight trials were conducted in 18
locations representing typical soil and crop
systems and important rice growing regions.

In the 33 year of study on long term soil fertility
management in RBCS, the treatment RDF + FYM
resulted in maximum grain yield at all 3 locations
and significantly superior to RDF at Mandya
during kharif. FYM alone treatment was on par to
RDF during kharif at Mandya.

Soil quality index calculated from pooled data of
soil parameters indicated variations in the quality
and health of soils across farmer’s categories.

Zinc uptake both in grain and straw was
high in genotype MTU 1001 (1513 and 3795
g ha, respectively) in sodic soils when nano Zn
formulation was tested.

The acid tolerant genotypes Shreyas, Uma, ARRH-
7576 and Sharboni were found promising and
application of NPK (RD) + Silixol spray recorded
significantly higher grain yield.

The results showed that the crop residues can be
applied to substitute a part of the recommended
nitrogen without any yield penalty.

The varieties, ARRH7576, Varadhan, CNN5 and
CNN3 recorded the maximum yields and nitrogen
use efficiency at most of the locations.

The software, Nutrient Expert based fertiliser
application
insignificant responses in Maruteru-Rabi and
significant effects in Maruteru-Kharif in both grain
and straw yields and uptake of elements.

In organic rice cultivation, 50% N (FYM) + 50%
N (Green manure/Green Leaf Manure) was
significantly superior to other treatments in terms
of grain yield and yield parameters at Khudwani
and at Chinsurah most of the soil properties
improved with 100% N (FYM) organic treatments
compared to other treatments.

showed differential responses;

Plant Physiology

Physiological studies under AICRPR were
constituted in six trials at eight funded centres,

two ICAR institutions and six voluntary centres.



Silicon application increased mean grain yield by
5% and the best performing entries were 27P63,
DRR Dhan-48, Sahabhagadhan and US-312.

The genotypes IL-19072, 1L-19081, IL-19082, IL-
19132 and WGL-14 were identified as relatively
drought tolerant genotypes suitable for rainfed
cultivation based on grain yield.

Under heat stress, genotypes IET29943, IET29946,
IET22946, 29947, 29948, IET29949, I1ET29952,
IET29956 and I1ET29958 performed better with
higher yield and stability.

CR-2862-1C-10 was found to be tolerant to multiple
abiotic stresses (Anaerobic germination, salinity
and osmotic), IET-27051, CR-2862-I1C-10 and
Dular were tolerant to AG and osmotic stresses;
AC43037, CR-3818-1C-225, CR-2862-IC-10 were
tolerant to salinity and osmotic stresses.

AC43025, Dular, NPS17 and NPS18 showed more
than 70% survival under 14 days of complete
submergence and may be used as potential donors
for improving submergence tolerance trait.

Based on grain yield, amongst the tested entries
IET28276 and IET29031 show relative tolerance to
low light stress.

Crop Protection

Entomology

Seven major trials involving 268 experiments
were conducted at 38 locations spread over 21
states and 2 Union territories.

Evaluation of 1562 entries against 13 major insect
pests in 182 valid tests resulted in identification
of 80 entries as promising against various
insect pests.

Aganni (Gm8), INRC 3021 (Gm8), W1263 (Gm1)
and Kavya (Gm1) were found promising against
gall midge. The donors with Gm8 and Gm1 gene
and INRC 17470 (new donor) confer resistance to
gall midge.

Aganni (Gm8) holds promise at Jagityal, Ragolu
and Warangal against gall midge when through

single female progeny.

PTB 33 (bph2+Bph3+Bph32+unknown factors), RP
2068-18-3-5 (Bph33(t)), Swarnalatha (Bph 6), T12

xii

/%awjﬁ
IIRR
(bph7 gene), Rathu Heenati (Bph3+Bphl7), ASD
7 (bph2), Babawee (bph 4), IR 36 (bph2) and IR 64
(Bph1+), Chinasaba (bph8) and Milyang 63 were
found promising against planthopper.

The brown planthopper population at Gangavathi
was more virulent than IIRR-Rajendranagar,
Coimbatore and Ludhiana populations.

Field evaluation of granular insecticides against
gall midge revealed that seed treatment with
thiamethoxam followed by application of fipronil
3% GR at 20-25 days after transplanting in the
main field was most effective with significantly
lower per cent silver shoots.

Combination of neemazal, neem oil and
triflumezopyrim treatment was found to effective

against brown planthopper.

The incidence of pests was relatively high in
machine transplanting, normal transplanting
and direct seeding methods as compared to SRI,
aerobic rice and semi dry rice methods.

The slow release pheromone blends of yellow
stem borer, rice leaf folder and multispecies
pheromone blend of leaf folder and yellow stem
borer were found effective.

Water
engineering significantly reduced planthopper

management along with ecological
population compared to farmers’ practice. The
benefit cost was also significantly higher with

ecological engineering and water management.

Bio intensive pest management tactics were
effective in suppressing insect pest damage with
higher natural enemy population and higher
yields.

Grain yields were significantly high in IPM
implemented plots due to effective management
of insect pests, diseases and weeds resulting in
high gross returns. Overall, benefit to cost ratios
of IPM plots were superior to that of ‘Farmers’
Practices” due to better yields and lower input
costs.

Monitoring of insect pests by light traps revealed
that yellow stem borer, leaf folder and planthopper
continues to be the most important pests across
the locations.
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Plant Pathology

15 trials were conducted at 50 AICRPR locations
on Host plant resistance, field monitoring of
virulence of major rice pathogens and disease
management.

74 entries were found as moderately resistant to
two to four diseases across the tested locations of
1449 entries were evaluated.

Field monitoring of virulence of Pyricularia grisea
revealed a change in the pathogen virulence.

Differentials possessing single bacterial blight
resistance genes like Xal, Xa3, Xa4, xa5, Xa7, xa8,
Xa10, Xall and Xal4 were susceptible at most of
the locations.

The incidence of leaf blast was found to be more
in the late sown crops when compared to the early
and normal sown crops. Incidence of sheath blight
and Bakanae, was found to be more in the early
sown crop and incidence of sheath rot was more
in late sown crops.

Fungicides kitazin 48% EC (1.0 ml/L) and
isoprothiolane 40% EC (1.5 ml/L) were effective
against the leaf blast. Isoprothiolane 40% EC
(1.5 ml/L) was effective against neck blast and
Thifluzamide 24% SC (0.8 g/ L) and difenoconazole
25% EC (0.5 ml/L) effective against sheath
blight. Difenoconazole 25% EC (0.5 ml/L) was
effective in reducing sheath rot and brown spot.
Tebuconazole 25.9% EC (1.5 ml/L) showed broad
spectrum activity against sheath blight, sheath
rot, brown spot and blast.

Seed with
and a spray of 0.4 g/L of trifloxystrobin 25%+

treatment carbendazim @2g/kg
tebuconazole 50% most effectively decreased
the severity of major rice diseases. Across the
locations, seed treatment and spraying of bio-
control agent at 15-20 DAT (10 g/L) along with one
spray of propiconazole (1 g/L) at the booting was
effective against leaf, neck blast, sheath blight and
sheath rot.

IPM practices reduced incidence of leaf blast, neck
blast, sheath blight, false smut and bacterial blight
diseases.
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A disease index of 33.3-62.6% caused a yield
reduction of 17.8-48.1% for leaf blast; 38.8-67.2%
caused a yield reduction of 23-51% for Sheath
blight and 56-83% caused a yield reduction of
11-25% for BB.

Puddled direct seeded method was found
promising in reducing neck blast and sheath rot
diseases and manual transplanting reduced grain
discolouration and sheath rot but increased sheath
blight. In Chinsurah, manual transplanting has
showed maximum sheath blight incidence when
compared to puddled direct seeded plants.

Production Oriented Survey

Survey was conducted in 98 districts of 14 states.

Hybrid rice varieties occupied a significant area
in states like Uttar Pradesh, Haryana, Gujarat
and Bihar and its area is increasing in states like
Karnataka and Maharashtra.

The intensity of bacterial blight was severe in
Andhra Pradesh and Telangana while blast,
brown spot and grain discolouration was more in
Jammu and Kashmir.

Insect pests such as, stem borer, leaf folder and
panicle mite were very widespread in Telangana
State and bloodworm problem was noticed in
Cauvery command area

AICRIP Experimental Database -httpy//www.
AICRIP-intranet.in

During this year above 75% of centres uploaded
data through AICRPR Intranet. Analysis modules
of state and zonal reports of plant breeding and
hybrid rice were refined as per the new proceed-
ings of 57" ARGM.

Lead Research

Crop Improvement

Plant Breeding

DRR Dhan 65 (IET No. 27641) a high yielding
low phosphorus tolerant variety released for
cultivation in Andhra Pradesh, Telangana,
Chhattisgarh and Punjab.

Germplasm comprising of landraces were

evaluated and two genotypes GM-3 (Binnidhan)



and GM-86 (Selection from Maharashtra) was
identified to have BPH resistance along with high
zinc content (>25PPM) and used as donors in
breeding programme.

16-141, Sw-22-01, Sw-22, Sw-22-07 and RP6252-
BV/RIL-BV228 and NSR
promising in two station trials.

-101 were found

DRR Dhan 54, DRR Dhan 47, Jaya, Rasi, DRR
Dhan 39, Improved Samba Mahsuri, DRR Dhan
50 and DRR Dhan 60 were identified superior
donors for yield.

A novel gene tentatively designated as WBPH13(t)
on Chromosome 2 at a 0.53Mb region flanking
SNP marker C2_ 24136056 and SSR marker
RM13606 from a RIL mapping population derived
from Swarna/ Sinnasivappu.

Genotypes with high grain protein content was
identified viz., JAK16, JAK47, JAK75, JAK686,
JAK713). Highest lysine, methionine, cysteine
contents were identified through amino acid
profiling in JAK16 (5.61 g/100g protein), JAK686
(9.52 g/100g protein) and JAK 686(8.49 g/100g
protein) respectively.

Promising introgression lines for weed
competitiveness viz., IL 40-2, IL 179-2, IL 48, IL
143, IL 23-2, IL 80 and IL 80-2 were identified in
BC1F7 population derived from IR64*1/Oryza
glaberrima and further backcrossed with IR64 to
develop F, populations. Genotypes Khao Hlan
On (KHO), D14 (NIL possessing AG QTLs) were
identified for anaerobic germination.

MAGIC populations involving parents with
desirable traits such as heat tolerance, seedling
and reproductive salinity tolerance, nutrient use
efficiency, flood tolerance and yield enhancing
genes Gnl, SCM2 and OsSPL14 and standardized
the phenotyping methodology for reproductive
salinity tolerance were developed.

Advanced breeding lines wviz.,, JBB 5952, 5960,
5962, 5964, 5966, 5967, 5973 were identified with
high grain number (320-472) during kharif 2022.

Promising low P tolerant genotypes 16-302, PN 42-
16, F5 MSAC 23-31, 16-518 out of 350 germplasm
lines were identified. Rasi x Improved Samba
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Mahsuri populations was phenotyped at low P
and normal conditions.

101 coloured rice germplasm were collected and
were characterized for agro-morphological and
yield related traits and 15 crosses were made
using selected speciality rices.

050350103400 which encodes GRAS transcription
factor was identified as the causative gene for grain
weight increase with a PVE of 48% in Swarna/
Oryza nivara back cross introgression population.

Promising donors viz., RP Bio 4918-224, RP Bio
4918-228-1 with tolerance to gall midge, RP Bio
4918-269 and RP Bio 4918-230 with multiple pest
resistance and NPS19-1, NPS56-2, NPS58-1 and
NPK77-3 with bacterial blight resistance from
Swarna/O. nivara and RP Bio 491- NSR10 and RP
Bio 491- NSR88 with tolerance to stemborer from
KMR3/ O. rufipogon lines were identified.

New crosses were attempted and advanced
breeding lines were evaluated for aroma related
traits using Ketkijoha, TCVM-1, GAR1, Jeerabattis,
BRRI Dhan75, Pusa Basmathi 1121, Dhanguri,
HUR 4-3.

Hybrid Rice

17 hybrids (central releases-16; state releases-1)
were released and notified by CSCCSN&RV for
commercial cultivation in different zones.

Seven hybrids viz., [IRRH 150, [IRRH 151, IIRRH
152, IIRRH 153 (IHRT-E); IIRRH 148, IIRRH-154
(IHRT-ME); IIRRH 154 (IHRT-M) were nominated
to AICRPR trials.

The two best hybrids PUSA 5A X 1JD13 and PUSA
5A X IJD13 were identified.

DRRH 4 (IET 27937), worlds first public bred
aerobic hybrid was released and notified (S.O.
4065(E). dt 31% Aug, 2022).

DRR Dhan 64 [IET 28358 (RP 5599-212-56-3-1)], an
early maturing (115-120 days) and N use efficient
rice variety (S.O. 4065(E). dt 31 Aug, 2022.) with
multiple disease resistance was released.

RP6338-9 (INGR22065) an improved heat tolerant
restorer and RP5593-83-12-3-1 (INGR22102) a
sodic/acidic/aerobic adapted restorer line was
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registered with Plant Germplasm Registration
Committee (PGRC), ICAR -NBPGR.

The improved restorer lines with multiple stress
(BLB, blast, sheath blight, BPH, GM & drought,
low P)
genotyped with the help of SNP markers and

salinity, resistance/tolerance were
lines having multiple stress tolerance genes were

identified.

350 test crosses were evaluated and identified 65
maintainers which includes TCP 3901, 3905, 3912,
3916, 3921, 3922, 3924, 3927, 3959, 3966, 3970, 3971,
3972, 3974, 3980, 3981, 3984, 3987.

technology

A set of genetically divergent restorers were
identified from the recombinant inbred lines
derived from a cross between parents of the
elite rice hybrid KRH2 with the help of markers.
Genetically diverse high and low yielding RILs
were crossed with the female parent of KRH2,
i.e. IR58025A, to test their fertility restoration
ability and heterosis in the hybrids. Novel
hybrids derived from the high yielding RILs,
RIL-12
positive standard heterosis for total grain yield/
plant over the checks. RILs, which had higher
proportion of KMR3R genome were observed to

namely RIL-1, revealed significant

show significantly higher heterosis than KRH2. A
strong correlation was observed between the SNP
score and yield heterosis of the novel hybrid.

DRR Dhan 66, a high-yielding, long-slender
grain type rice variety, highly tolerant to low soil
phosphorus conditions, was developed, released
and notified through CVRC. It can grow and
yield normally even at 40% application of the
recommended dose of phosphatic fertilizers. DRR
Dhan 66 is a NIL of the mega-variety, MTU1010,
possessing the major QTL associated with
tolerance to low soil phosphorus, Pup1.

In collaboration with PJTSAU and ANGRAU,
WGL1487, a high-yielding, long-slender grain
type rice variety, which is highly tolerant to low
soil phosphorus conditions was developed and
released through CVRC. WGL1487 is a NIL of the
popular variety of Andhra Pradesh, MTU1121
and possesses Pupl.

XV

Identified, fine-mapped, cloned and characterized
a major bacterial blight resistance gene, Xa48t
located on Chr. 11 from an introgression line of
O. officinalis.

A breeding line, IET 30261 derived from the cross,
MTU1121*2/ Swarna possessing low nitrogen
stress, showed promise in Low nitrogen trial
(LNT) trial of AICRPR and was promoted to
second year of testing.

A breeding line in the genetic background of the
mega-rice variety, improved Samba Mahsuri, IET
30084, possessing the yield enhancing genes, Gnla
and OsSPL14 has been promoted to AVT1-MS
in Zone VI. Another breeding line of Improved
Samba Mahsuri possessing the yield enhancing
genes has been promoted to AVT1-MS in overall
basis and also in Zone III and Zone VI.

Genome wide association study (GWAS) of Rice
Diversity Panel 1 comprising 188 genotypes
using 52M SNP data identified marker-trait
associations for grain filling % total (GFTOT) on
chromosome 3. Candidate genes underlying the
QTLs within in the linkage disequilibrium (LD) of
205kb were explored for GFTOT. The candidate
gene LOC_0S3¢62720 was found to be involved
in seed development stages.

A novel chitinase 0510G0416500 was cloned from
Tetep and over-expressed in Taipei309. The over-
expression transgenic lines showed significant
reduction of sheath blight diseases.

An integrated approach of combining linkage
mapping, QTL seq and RNA-seq for complete
panicle emergence (CPE) using the BPT 5204 EMS
mutant line CPE 109 and wild type parent BPT
5204 revealed the genomic regions 5.45 Mb and
3.06 Mb on chromosomes 4 and 12 respectively,
12-12 SNP marker and AP2/ethylene-responsive
element binding protein as a candidate gene
governing CPE. The mutant lines viz., SM92, SM74,
SM72 and SM48 were found to be promising for
yellow stem borer resistance; mutant derived line
SP-M_MS-70 (with zero score) was found to be
tolerant to brown planthopper. Twenty Samba
Mahsuri mutant lines and their derivatives are in
the national trials of AICRPR.



Long non-coding RNA sequencing has been
executed using the Illumina NovaSeq 6000
chemistry in the mutant line having high seedling
vigor, robust root system architecture TI-128,
flooding adapted mega variety, BPT-5204 and
aerobic adapted variety, CR Dhan 202.

Crop Production

Agronomy

Among the systems of cultivation, mechanised
SRI method required lowest amount of water
(11.61% and 13.21% less of mean applied water
than drum seeding and normal transplanting
respectively). DRR Dhan 43 recorded higher
water productivity as well as WUE as compared
to other cultivars.

DRR Dhan 43 (long and bold grain type) or NLR-
34449 (fine grain type) cultivars of rice were
promising under SRI or drum seeding method
of sowing with alternate wetting and drying
irrigation system for higher yield and economic
returns.

The weed population and weed biomass
were recorded lower in the treatments of
Pyrazosulfuron ethyl 70% WDG @21g a.i./ha
fb Penoxsulam+ cyhalofop butyl @150 g a.i./
ha at 25-30 DAS; followed by Pyrazosulfuron
ethyl 70% WDG @21g a.i./ha fb Triafamone 20%
+ Ethoxysulfuron 10% WG @67.5 g a.i./ha at
25-30 DAS.

Pooled analysis revealed that the conventionally
tilled rice-maize system resulted in a similar
system productivity as that of the conservation
agriculture (CA) during the study period. The
cost-benefit analysis revealed that transplanted
rice and conventionally tilled maize fetched
higher net returns of Rs. 1,11,074 and Rs. 1,01,658/
ha, respectively, over the direct-wet seeded rice
and CA.

The CA-based rice-maize system resulted in a
significantly higher very labile (0.194%) and labile
(0.196%) carbon concentration at a 0-5 cm depth
of soil compared to those under the conventional
system.
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DRR Dhan 42 produced significantly higher grain
yield (6.49 t/ha) than MTU 3626 (6.08 t/ha) and
IIRRH 124 (6.15 t/ha).

Soil Science

High Nitrogen Use Efficiency (NUE) rice varieties
identified were BV1704, Nidhi, Tella Hamsa,
PSV 344, PSV 181 and PUP 221. Out of 190 BAAP
entries tested, the top five entries based on grain
yield at N-50 level were: 39-BAAP-81(CHHOLA
BORO (2) G1); 126- BAAP-199 (DULA AUS IRGC
49180-1); 180- BAAP-266 (DHALI BORO 105-2
IRGC 29314-1); 133- BAAP-210 (JATI AUS IRGC
34940-1) and 8-BAAP-13 (SADUCHO). Improved
N sources such as N-(n-Butyl) thiophosphoric
triamide (NBPT) and Allicin recorded a yield
increase over NCU and NUE was significantly
higher with NBPT1000 ppm.

Methane emission decreased by more than 40 per
cent in SRI and by 49 and 54 per cent in AWD at
5 and 10 cm, respectively, as compared to NTP.
N,O-N emission was higher by 28 per cent in SRI
and 33 and 47 per cent in AWD at 5 and 10 cm,
respectively, over NTP. AWD and SRI methods
lowered the global warming potential due to
lower methane emissions.

Multi-date MODIS Terra data spanning over
six water years starting from 2016-17 was used
to create Time Series Analysis using TIMESAT.
Twelve first approximation digital soil themes
were generated by interpolation techniques from
the soil health cards pertaining to Telangana State
after the curation of about 112000 soil health cards.

1400 samples were collected from Maheshwaram,
Kadthal, Kandukur and Amangal Mandal in the
Rangareddy district of Telangana state to develop
soil nutrient maps. The major area of the soil tested
in the study area was sandy (4034 acres), followed
by Loamy (884 acres) and Clay (398 acres) and the
major colour of the soil is red followed by brown.

The metabolome of the Amycolatopsis orientalis
IIRRACTH9,
studied,
Bioactive compounds identified in the culture

a rare actinomycete genus was

to identify bioactive metabolites.
supernatant included antibacterial, antifungal

and antihelmentic metabolites. Gibberellins and



siderophores with the potential for plant growth
promotion were also produced by the isolate. In
addition, antitumor and antiviral metabolites
were also detected in the metabolome.

35 nitrogen fixing bacteria were isolated on N- free
media and 12 unique morphotypes were purified
and evaluated for nitrogenase activity through
Acetylene Reducing Assay (ARA) and 3 potential
phosphorus solubilising (PSB) microbes were
isolated. Deposited PSB cultures in the National
Agriculturally Important Microbial Culture
Collection (NAIMCC), ICAR-NBAIM, Mau. The
[llumina MiSeq based 165 rRNA gene amplicon
metagenomics analysis of rice rhizosphere soil
was carried out.

Two sprays of ZnSO4 registered the highest grain
yield (4.59 t/ha) followed by nano ZnO @ 250
mg L-1 (4.39 t/ha). Significant improvement in
Zn content (35.1 mg/kg) in straw was observed
with the application of nano ZnO @ 150 mg/ kg
followed by 0.5% ZnSO4 (26.9 mg/kg). Increasing
concentrations of nano ZnO to 500 mg/L has
registered a higher SOD (25.7 U/min/g wt), CAT
(87.3 H,0O, reduced/min/ g wt) and POX (2.7 pmol
tetra guaicol formed/min/g wt), respectively
compared to lower concentrations.

Application of 40 kg P in combination with
phosphorus solubilizing bacteria (PSB) resulted in
the highest number of tillers/m? (442), panicles/
m? (405), grain yield (5.7 t/ha) and straw yield
(7.7 t/ha) as compared to the other treatments.
Application of coated phosphorus fertilizers
registered higher agronomic efficiency than their
respective uncoated treatments.

Plant Physiology

Silicon application under water stress situation
improved tolerance to abiotic stresses.

Based on preliminary observations few genotypes
such as Blackgora, E MOOM, IRGC-132252,
1C-438644, 1C-124667, 1C-124667, 1C-44975,
ADAYSEL, RASI, BAKAL, VANAPRAVA were
found to be highly tolerant to heat stress at
reproductive stage having spikelet fertility more
than 80%.

Accelerated ageing treatment appears promising,
to follow the ageing related changes in rice grain
in less time in comparison with natural ageing.

Computer Applications

In continuation to fabricating weather sensors,
Python programs were developed to publish the
data from sensors in Google Sheets and Nutrient
requirement module was validated with long
term soil fertility experimental data of AICRPR
using Quantitative evaluation of the fertility of
tropical soils (QUEFTS) model.

Soil layers on soil clay, sand, bulk density and
organic carbon from FAO soil grids (https://
soilgrids.org) were downloaded. These layers
were processed and soil clay layer along with
other parameters were merged into one layer
and soil parameters were derived to use with
Rice DSS.

Agricultural Engineering

A soil puddling machine was fabricated using
1.0 hp electrical 3 phase motor and stand with a
specially designed tool for puddling in a drum

Agricultural Chemicals

Neutral silica, the preparation of which was
reported earlier, tested (under Seed AICRP) on
storage insects with different concentrations for
their control. Neutral silica @ 1500 ppm was found
most suitable for control of storage pest.

Methodology developed for improving nitrogen
content to 41.02% in hydrogel based slow releasing
urea.

At 100% RDN, in comparison of neem coated
urea, urea coated with hydrophobic silica has
grain yield advantage of 1867 kg/ha, straw yield
advantage of 1167 kg/ha and has advantage in
number of productive tillers by 17/m?2.

Crop Protection

Entomology
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Eucalyptus oil and insecticide dinotefuran 20%
SG found to exhibit joint action against brown
planthopper.

Slow releasing cake formulations of essential
oils were effective against yellow stem borer



and granivorous birds under field conditions.
Similarly, these formulations were highly effective
against stored grain pest, lesser grain borer.

Three genotypes, LD24, Khao Pahk Maw and
Suraksha were found resistant to rice root knot
nematode.

The total nematode abundance was more in
alternate wetting and drying system (AWD)
compared to the normal transplanting (NTP)
system. However, the abundance of rice root
nematode Hirschmanniella spp. was less in
AWD system compared to the NTP System. In
aerobic cultivation mulching with paddy straw
and in situ green manuring with cowpea and
herbicide application suppressed plant parasitic
nematodes.

Symbiotic bacteria Photorhandus luminescence

and Xenorhabdus mnematophila isolated from
entomopathogenic nematodes Heterorhabditis indica
and Steinernema glaseri respectively, inhibited the
growth of fungal pathogens Rhizoctonia solani and

Fusarium in dual culture plates.

Cultivar TKM 6, in addition to being resistant
to stem borer also had a favourable chemical
The
parasitoid Trichogramma japonicum preferred stem
borer infested plants over healthy plants with a
significantly higher preference towards BPT 5204

ecology for parasitoids recruitment.

followed by PB 1 in Y- tube olfactometer assays.

Presence of nectar producing flowering plants
border alone contributed to 44.97 per cent
parasitism. A significant increase in parasitism
(18.19%) was observed by combining methyl
salicylate application and providing nectar
producing flowering plants along the bunds.

A new insecticide molecule, ME5382 2% GR
@150 g a.i. per ha. resulted in highest reduction
(72.58%) in dead hearts formation by yellow stem
borer infestation. With respect to white ears,
chlorantraniliprole 0.4% GR + thiamethoxam
1.00% GR applied twice, at vegetative and
reproductive stages of the crop growth was
found superior with 66.84 per cent reduction over
control.

Toxicity of pymetrozine to brown planthopper
was monitored in nine field populations from
Telangana, Andhra Pradesh and Karnataka.
Resistance ratios were in the order of Warangal
(10.4 to 15.1) > Maruteru (6.2 to 6.8) > Raichur (3.4)
> Nalgonda (1.1 to 1.6).

The BPH resistant mutant, NH 4631 showed
highly significant expression of the defensive
genes and its photosynthetic efficiency was not
adversely affected by BPH infestation.

Screening of germplasm lines for gall midge
resistance identified the resistant lines, JGL 11727
and Sukaradidhanl with HR+ reaction and CR
2615-1 and JGL 11470 with HR-reaction post
biotype 1 infestation.

Cut stem assay for yellow stem borer with neonate
larvae on RP5588, RPP5587, SM92 and its derived
line RP6112-MS-M-R-41, RP4919, Sasyasree
proved antibiosis as the component of host plant
resistance.

26 BILs were identified as resistant to rice leaf
folder with a damage score of 1.0.

Slow release pheromone formulations of yellow
stem borer and leaf folder were found effective
compared to normal formulations with higher
moth catches.

Plant Pathology
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799 out of 3539 lines were found as resistant
against blast.

One fungal (Trichoderma asperellum TAIK) and
three bacterial antagonists (Bacillus cereus 1IRR,
Bacillus xiamenensis 1IRR, Bacillus subtilis 1IRR)
from rhizospheric soil showed higher per cent
antagonism against leaf blast pathogen ranging
from 64.71 to 72.22% coupled with plant growth
promoting activity.

113 out of 1121 entries were identified as resistant
sources against bacterial blight. 14 resistance
entries were identified, with a novel source of
resistance.

BB resistance of DRR Dhan 53 incorporated with
Xa21+xal3+xa5+Xa38 genes was demonstrated

in the BB endemic areas of Telangana and Tamil
Nadu.
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Ciprofloxacin and chloramphenicol performed
well in reducing the disease severity of Xoo under
glasshouse conditions.

270 sheath blight samples were collected from
Punjab, Haryana, Uttarakhand and Karnataka.
Around 300 isolates of R. solani and R. oryzae
sativae / R. oryzae are being maintained at 4 °C.

A principal component analysis (PCA) divided
32 Rhizoctonia isolates into three different groups
based on genomic data.

139 tolerant lines against sheath blight were
identified from 2014 entries screened artificially
under field conditions.

Five major sheath blight QTLs were identified from
the ISM / WZK RILs population in chromosome
11 and through SNP genotyping a major QTL
associated with tolerance, was identified in
chromosome 3.

Drone application of fungicide azoxystrobin+
difenoconazole twice against sheath blight at 15
days interval recorded 54% disease control.

200 isolates of U. virens pure culture are being
maintained at 4 °C in Potato sucrose agar slants.

957 entries were screened using the artificial false
smut screening facility of IIRR and 100 different
entries were identified as tolerant against false
smut.

Molecular variability of fifty eight U. virens isolates
revealed the existence of genetic variability and
there was no specific grouping based on the
geographical distance.

30 isolates of Bipolaris oryzae were collected from
the states of West Bengal and Telangana and
a total of 50 isolates of Bipolaris oryzae are being
maintained as pure cultures.

1550 entries were screened artificially against
brown spot disease and 52 entries were recorded
as resistant/ moderately resistant.

Placing of sheath rot pathogen inoculum
multiplied in seed between panicle and leaf
sheath gave higher disease incidence. Typha leaf
bit method was promising for artificial induction
of stem rot disease.

* 84 samples of S. oryzae were collected from
different districts of Telangana state, out of which
38 were isolated and isolate SHR 79 was identified
as virulent.

* 12 molecules were tested in-vitro against stem
rot pathogen at five different concentrations.
mancozeb 63% + carbendazim 12% WP and
tebuconazole 250 EC showed the maximum
inhibition at all the tested concentrations.

* 77entries out of 1749 lines screened were identified
as resistant when artificially screened against rice
tungro virus disease.

e The rice dwarf disease was observed in Ambala,
Yamunanagar, Karnal, Kurukshetra, Panchkula,
Sonepat, Kaithal, Panipat and Jind districts. The
disease incidence was varied from 2 to 10%.

* DPotential Pseudomonas spp. against stem rot
pathogen was identified and sequenced and
sequences were submitted to NCBI GenBank
database (Pseudomonas putida - PIK 1 Accession
No: ON778610, Stem rot - Sclerotium hydrophilum
-SHPS 1 Accession No: OP480227).

* Phytohormones released from Trichoderma
asperellum TAIK 1, Bacillus cabrialesii BIKS3,
Pseudomonas putida PIK1, Pseudomonas sp. isolate
PF14 were identified and quantified. The major
hormone IAA was detected in all three bioagents.

Transfer of Technology and Training

* An exploratory study on climate change and rice
farming conducted with 200 rice farmers covering
10 villages of Madhya Pradesh documented the
farmer’s adaptation strategies based on their
adaptive capacities, in Datiya district.

* Aspartof SMART village project, through organic
amendments and under regular monitoring,
farmers were very happy to harvest 24 q/acre.
Python software-based snakes and ladders game
was designed and developed to disseminate Good
agricultural practices (GAP) among farmers.

¢ Based on need assessment of FPO stakeholders,
Extension and Advisory Services modules were
customized and developed for selected FPOs to
cater the extension and advisory service needs of
the member farmers.



Economic and Energy efficiency study on
improved rice production technology revealed
that the production of rice under demonstration
plots was more profitable with a higher benefit-
to-cost ratio compared to that of the control plots.

Under On-Farm Adoption of IPM Technologies

and impact analysis studies, interventions
on trained farmers on locally adoptable IPM
components including soil test based nutrient
management and essential oils that resulted in the
increased adoption of important IPM practices,
higher yield and leading to higher yield and

reduced number of chemical sprays.
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Stochastic search-based Bayesian MT kernel
methods were used to develop MTME models.
On comparing the Kernel based Bayesian models
with the conventional Ridge regression and
GBLUP MT models, Gaussian kernel method
outperformed conventional Bayesian Ridge
and GBLUP MT models. The MTME models
performed better than models with without G*E
Interactions.
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Introduction

Genesis

The All India Coordinated Rice Improvement Project
(AICRPR) was established in 1965 at Hyderabad, with
the responsibility to organize multi-disciplinary,
multi-location testing and develop suitable varietal
and production technologies. AICRPR capitalized
upon the available research infrastructure in
different states of India and successfully introduced
a national perspective in technology development
and testing. AICRPR was later elevated to the status
of Directorate of Rice Research (DRR) from April
1983 with the added mandate of pursuing research

on irrigated rice.

In 1965, AICRPR was started with 22 centres (19
main and 3 testing centres) with 7 zonal centres and
12 regional centres. During the fifth five-year plan
(1974-79) the main and sub centres were classified as
single cropped (24) and double cropped (21) centres.
Except Pondicherry and Varanasi which were fully
funded by the ICAR, the rest of the centres were
financed in the ratio of 75:25 with State Agricultural
Universities (SAUs - 25%) or 50:50 per cent basis
with State Departments of Agriculture (SDAs -
50%). During VI plan period (1980-85), 8 more sub
centres were sanctioned raising the total to 53. There
was a total of 61 centres including 8 subject related
special centres. In the VII plan period (1985-89) the
number of centres was reduced to 50 (18 main and 32
sub centres. During the eighth plan (1992-97) there
were 51 approved centres of which six centres were
withdrawn and Karnal centre was merged with Kaul

The Mandate

in the IX plan period (1997-2002). The total number
of centres during X plan (2002-2007) increased to 46
with the approval of Kanpur and Nagina centres
and to 47 during XI plan (2007-2012) with the
addition of Navsari in southern Gujarat in western
India. Two centres were dropped in XII plan due
to poor performance. The Institute (AICRPR) has
evolved into an efficient and successful program of
partnership in rice research bringing together more
than 300 rice researchers from 45 funded and over
100 voluntary research centres.

The Organisation

IIRR is an important constituent institute of ICAR
under direct supervision of the Deputy Director
General for Crop Sciences. The detailed organizational
setup of the Institute is provided in the organogram.
For fulfilling its mandate effectively, IIRR is organized
into four sections and ten units along with centralized
service wings and administration. AICRPR activities
are integrated into the mandate with senior most
scientists of each discipline acting as the PIs of the
programme. There are 45 funded and more than 100
voluntary centres involved in rice research activities.
Research and institutional activities are planned
and guided by Research Advisory Committee and
Institute Management Committee while the progress
is critically evaluated once in five years by the

Quinquennial Review Committee (QRT).

Basic and strategic research for enhancing rice productivity under irrigated

ecosystem

Coordination of multi-location testing to develop location specific varieties

and technologies for various ecosystems

Dissemination of technologies, capacity building and establishing linkages

Introduction



Introduction

IIRR Annual Report 2022

S.

..

ITRR

Linkageswith
National- ICAR Institutes, State
Agriculture Universities, State
/ Agriculture Departments, DBT, DST,
/" N\ CSIR, ICMR, Pyt. Sector
b i International - IRRI, ICRISAT, ICGEB,
 Institute UNDP/ FAO
e,
e Gcnchm‘ &Hnnt
Rice, Biotechnology,
N / Statistics
" N
: .
|| Institute Research) Research Sections [
Council Crop Production
N 2 , Soil Science,
- , B et e
\ (" Prioritization Monitoring. Y || hmfuy,ampum
Directo ( \ Evaluation cell (PMEC), Applications, Agric.
(ICAR-IIlrlR) Administration Institute Technology Engineering & Agric.
& Management Unit(ITMU) & Chemistry
Accounts Agriculture Knowledge
A /| Management Unit (AKMU )
‘ R
Service
& i k Crop Protection
Support Farm, Workshop, || Entomology
e Library & Hostel Plant Pathology
" w
r Plant Breeding, R
Network ‘ Hybrid Rice, Toneferdf
Projects Biotechnology, FLD,
NSP, Physiology, TTT T“'““; "’57' .
, Physiology, e fi T
N\ Y, AgliC. Feonomics
Aeric. Statisti

Organogram of the ICAR-IIRR

AICRPR - Funded Centres
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1  Aduthurai ]eypore Mugad

2 Agarthala 14  Kanpur 26  Nagina

3  Bankura 15  Karjat 27  Navasari

4  Brahmavar 16  Kaul 28  Nawagam

5  Chatha 17 Khudwani 29  Pantnagar

6  Chinsurah 18  Kohima 30 Patna

7 Chiplima 19 Kota 31  Pattambi

8  Coimbatore 20 Ludhiana 32  Pondicherry
9  Faizabad 21  Malan 33  Ponnampet
10  Gangavati 22 Mandya 34 Pusa
11  Ghaghraghat 23 Maruteru 35  Raipur
12 Jagdalpur 24  Moncompu 36  Rajendranagar

38
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Infrastructure

The Institute is equipped with state-of-the-art facilities
with fully equipped laboratories for all the sections,
centrally air-cooled greenhouses for screening
germplasms for resistance against pests and diseases,
net-houses, growth chambers, screening nursery beds,
containment transgenic poly-houses and heat tunnels.
Field facilities include well laid out experimental farms
at Rajendranagar (20 ha) and Ramachandrapuram
(40 ha) with a wild rice garden and pollination
chambers along with adequate farm machinery,

warehouses and limited cold storage facilities. A

e Dt

centrally air-conditioned auditorium with a seating
capacity of 350, seminar halls, guest house, hostel
facilities and a canteen, have been established for
imparting training and to disseminate information
using the latest multi-media and ICT tools. The
Central library of the institute is fully digitized with
over 4,654 books, 6,500 bound volumes and subscribes
to 55 Indian and 13 foreign journals. The significant
achievements of the Institute are exhibited in the form
of posters, graphs and other visuals for the benefit of
visitors through a state-of-the-art museum.




Linkages & Collaborations

ICAR-IIRR has a strong and wide network of linkages
and collaborations with research organizations both
in India and abroad. AICRPR has 45 funded centres
affiliated to State Agricultural Universities and
Departments of Agriculture of 27 states and 2 Union
territories, besides five ICAR institutes. About 90-100
voluntary centres are also providing support in the
evaluation and testing work.

Research Linkages: ICAR-IIRR has a strong
collaboration with CGIAR institutes such as
International Rice Research Institute (IRRI),

Philippines and International Crop Research Institute
for Semi-Arid Tropics (ICRISAT), Hyderabad and
many National institutes like CRIDA, Hyderabad,
NBAIR (Bengaluru), NBPGR, New Delhi (ICAR);
PPV&FRA, New Delhi, IICT (CSIR), NIN (ICMR),
Hyderabad, IICPT, Delhi University, Centre for
Cellular and Molecular Biology (CCMB), Hyderabad
and Centre for DNA Fingerprinting and Diagnostics
(CDFD), Hyderabad.

Academic linkages: ICAR-IIRR has accreditation
from several universities such as ANGRAU, PJTSAU,
IGKYV, Osmania University, University of Hyderabad,
Jawaharlal Nehru Technological University, Yogi
Vemana University, Kakatiya University, University

[IRR Annual Report 2022

of Agricultural Sciences, Bangalore, Acharya

Nagarjuna University, Sanskriti University etc.

ICAR-IIRR alsohasastrong Public Private Partnership
(PPP) mode of operational linkage with the private
sector, especially relating to hybrid rice technology
and its commercialization. This partnership started
two decades back has turned out to be one of the best
examples of PPP in the country.

The Staff
As on 31 March, 2022

1 1 1 0

Director
2 Scientists 66 65 1
3 Administration 36 19 17
4 Technical 42 30 12
5 Supporting Grade 47 43 04
Total 192 158 34

The Budget (2021-22)
(Rupees in lakhs) As on 31" March, 2022

it 2021-22
em
Outlay | Expenditure

IIRR, Hyderabad
AICRP on Rice, Hyderabad

4397.30
3894.59

4396.72
3894.50

Introduction
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All India Coordinated Research Project on Rice (AICRPR)

Crop Improvement
Coordinated varietal testing

ICAR-IIRR coordinated and conducted trials in
collaboration with ICAR-NRRI and ICAR-IARI under
Irrigated ecology, rainfed ecology and basmati trials
respectively. A total of 48 trials (44 varietal trials and 4
hybrid rice trials) were conducted in 944 experiments
(810 varietal and 134 hybrid rice) at 123 locations (45
funded, 78 voluntary centres) in 28 states and 2 Union
Territories across seven zones of the country during
2021. Hybrid rice experiments were conducted by 10
private seed companies. The 48 trials were constituted
with 1492 entries (1392 varietal and 100 hybrid rice)
including 189 checks.

Breeder seed production of 305 rice varieties was
organized at 49 locations as per the DAC indents.
ICAR-IIRR also evaluated 59 candidate varieties, 65
Farmers Varieties and 2 extant varieties (VCKs) for
DUS testing. Additionally, the strong partnership
with IRRI, Philippines provides access to global elite
rice germplasm with the exchange of breeding lines
through “The International Network for Genetic
Evaluation of Rice (INGER)”.

Rice Varieties Released during 2022 (CVRC)

Intheirrigated ecology, of the 707 test entries evaluated
inIVT trials in the 1st year of testing of which 190 were
promoted to 2nd year of testing. Entries in 2nd year of
testing were 203 and of them 86 were promoted to 3rd
year of testing. In all, 21 entries were found promising
in various irrigated trials (Appendix I)

New Varieties and Hybrids released

During the year 2022, a total of 61 rice varieties were
released by Central Sub Committee on Crop Standards,
Notification and Release of Varieties (CSCCSN & RV)
and State Varietal Release Committee (SVRC). Among
these CVRC released 26 varieties and 2 hybrids and
the SVRC released 29 varieties and 2 hybrids. Among
the 32 varieties and 4 hybrids proposals submitted to
Variety Identification Committee; 31 varieties and 1
hybrid were identified for release in different states.

DRR Dhan 64

Pests/

Disease

S. . IET . . Cross Yield . Recommended
S reaction

A CVRC
1 ADT56 27920 AD 16028 WGL 14377/
MTU 5
2 AZ 8433 DT 28160 HRI 202 -
(Hybrid)
3 CRDhan 321 28354 CR4073-1339-3-5-  IET 22296/RR
1-1-3 2-6

4 CRDhan 314 27263 CR4113-3-2-1 CR 3724-1/T]

171-1 (CR 2688-

6-7)
5 CR Dhan 414 27051 CR Gayatri/SR 26B
2851-S-1-B-4-1-4-1-1
6 ICAR NEH 26435 TRC 2016-14 Pyzum/Sambha
NICRA-Boro Mabhasuri
Dhan 1

90 IRE LB 492 R-RTD; CH, MH, MP,
MR-BLB, BI, JH & WB
SB, LF
101 IRM MS 6.72 R-BPH, HR, PU, UP, BI,
MR-BLB JH, OD, MP,
CH, TS, AP, TN
& KA
90 IRE MS 648 MR-BS, OD, BI, JH, WB,
T-SB, LF UP, TR, AS, CH,
MH
110 IRM LB 644 R-LF, MR- OD & BI
SB
113 Coastal MS 422 R-LF; MR- OD, WB, AP
Saline SB
126 Boro LS 6.43 TR, AS, WB

Research Achievements
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S.
No

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Variety Name

ICAR NEH
NICRA Hill
Rice 2022-2

KKL (R) 2

Rajendranagar
Vari-1

Telangana
Rice 5

Telangana
Rice 6

Telangana
Rice 7

Telangana Vari
8 (WGL-1487)

DRR Dhan 64
DRR Dhan 65
DRR Dhan 66

DRR Dhan 67
(BRRI Dhan 84)

DRR Dhan 68
(BRRI Dhan 99)

DRR Dhan 69
(BRRI Dhan
100)

Sabour Heera
Dhan

DRRH 4
(Hybrid)

Pusa Basmati
1882

Pusa Samba

1853

Swarna Purvi
Dhan 3

MTU Rice 1273

MTU Rice 1293

MTU Rice 1310

MTU Rice 1321

IET
No

28230

28791

27077

28746

28332

28343

28818

28358

27641

28066

27538

27937

28788

28014

28329

26790

28010

27686

28757

Designation

TRC PSM -1720-B-
B-5-1

KR 16024

RNR 11718

RNR 28362

KNM 7048
KNM 6965

RP 6317-535-
BC,F,-49-25-6-21

RP 5599-212-56-3-1

RP Bio-4919-B-B-
NSR 86

RP 5973-13-1-6-67-
12-57

BR7831

HHZ5-DT20-DT2-
DT1 (GSR IR1-5-
D20-D2-D1)

BR 8631-12-3-5-P2

BRR 2110

IIRRH 124

Pusa 1882-12-111-20

Pusa 1853-12-288
RCPR 60-IR 97073-
26-1-1-3

MTU Rice 1273

MTU Rice 1293

MTU Rice 1310

MTU Rice 1321

Cross
Combination

Pyzum/BPT
5204

ADT 46*3/
Swarna Sub 1

MTU 1010/NLR
34449

Bhadrakali/NSN
20894 (HKR
05-22)

KPS 3219/KNM
118

MTU 1010/ KNM
118

MTU 1121*1/
Swarna

MTU 1010/KMR
3R

KMR 3/ O.
rufipogon
MTU 1010*2/
Swarna

BRRI Dhan 29/
IR 68144/ /BRRI
Dhan 28///

BR 11

Huang-Hua-
Zhan/OM 1723

BR 7166-5B-5/
BG 305/ /BRRI
Dhan 29

AD 12173-Sel
(Improve white
Ponni/Kalajoha)

Pusa Basmati
1/Nagina 22/ /
Pusa Basmati 1*3
Pusa 1850-5-18/
Pusa 1701-10-5-8

IR10L146/
IR10L137

MTU 1010/FL
478/ /*3 MTU
1010

MTU 1010/ FL
478/ /*3 MTU
1010

MTU 1075/CR
3598-1-4-2-1

MTU 5249/1R 72

10

DFF

91

105

105

105

90

90

99

90

110

87

110

105

118

120

94

101

100

87

87

88

110

110

Eco-Sys

Upland
Hills

IRM

Saline
Alkaline

IRM

IRE
IRE
Low P
IRE
LOW P
LOW P

BORO

BORO

BORO

Aerob

MAS(Drt)

MAS (Bl)
IRE

IRE

MAS (CS)

IRM

IRM

GT

SB

LS

MS

MS

LB

LS

MS

ILE)

SB

S

LS

LS

LS

MS

LB

MS

LS

IES

MS

MS

Yield
(t/ha)

3.05

6.80

7.78

531l

5.72

4.92

4.02

5,31

6.00

5.03

6.00

6.56

6.85

4.59

5.03

4.68

3.97

5513

B8l

3.44

7.49

6.94

Pests/

Disease
reaction

MR-BLB,
SB, BPH,
WBPH, LF

MR-BS,
T-SB, LF

MR-BI
MR-BI
R-BPH;

MR-BI

MR-BI,
WBPH

T-Bl, BLB

MR-BI

MR- Bl,
BLB, ShBI,
BS

MR-SB

R- Bl, BLB
MR- BLB,

ShBI, BS
MR-BI, BS

MR-BI, BS

MR-SB, LF

MR-B],
ShBI

==
/////' N

-
|7 ,
T

ITRR

Recommended
State

HP, MA

TN, PD

KA, PD

UP, OD

OD, WB, CH,
MH

CH, MH

AP, TS

BI, WB

TS, AP, KA,
CH, JH, MH
AP, TS

AS, WB, TR

AS, WB, TR

AS, WB, TR

KA, AP

PU, OD, CH,
TR, GU

UP, DL, UK,
HR, PU, J&k
AP, TS

HR, RJ, B, UP,

CH, MH
CH, MH, GU

AP, TS

AP, TS, TN, KA

TS, TN, KA, PD



10

11

12

13

14

15

16

17
18

19
20

21

22

23

24

25

26

27

28

29

Variety Name
Uttar Samir
Uttar Sugandhi

GR 20
(Navsari Kamod)

Gujarat Rice 21
(Vatrak)

GAR 22 (Swagat)

Haccha

(Aaudpu Dhan 04)
Langpi

(AAUDPU Dhan 05)
Diyung

(AAUDPU Dhan 06)
AAU-TTB-Dhan 40
(Dholi)

Surma Dhan

(AAU KM]J Dhan 46)
Kamesh

(CR Dhan 415)

Pramod (CR Dhan
103)

Unnat Vandana
(CR Dhan 107)

VL Dhan 70

RC Maniphou 15
RC Maniphou 16
RC Maniphou 14
Lalkada Gold (GNR
9)

Sahyadri Brahma
Sahyadri
Kempumukthi
Shalimar Sugandh 1

CO55

ADT 57

TRY 5

TKM 15

Punjab Basmati 7
CR Dhan 310

CR Dhan 311
(Mukul)

Maudamani
(CR Dhan 307)

28733

29278

26344

27688

27680

26848

28296

22097

22020

26337

26593

26583

27495

25841

28699

29830
29855

26558

27873

25569

26068

26645

29672

24780

24772

20925

PUR-B-36
UBKVRA -2
NVSR 407
NWGR 15022
NWGR 8001

AAUDR
9304-14-4-1
TTBDR 205-2-1

TTBDR 103-4-4

TTB-AAU-
TTB-DHAN-40

CN 1758-2-
TTB7

CRR
624-207-B-1-B
CRR 451-1-
B-2-1

CRR 747-12-
3-B

VL 32094

RCM 36
RCM 37
RCM 33
NVSR-2756

BMR-MS-1-2-1
Sahyadri
Kempumukthi
SKUA 494

CB 15714
AD 09219
TR 09030

T™M 12077
RYT 3677

CR 2829-PLN-
37

CR 2829-PLN-
100

CR2 599

Annada/Gontra
Bidhan-1

Selection from Kalo
Nunia

IET-19347 / GAR-1

GR11/IR-60
GR3/NWGR 97011
CRM 53/IR64

IET 17684/RANJIT
Malbhog/Bahadur

Ranjit/Swarna Sub-1//
Ranyjit
CN 1216/CN 1131-4-1-4

Apo/IR 64
Vandana/IR 64

Vandana*4/C101A51//
IR84984-83-15-862-B

VL Dhan 85/ VOHP 3102

Moirangphou/Lawagin
RCM 10/RCM9

IR 64 / Phougak

IR28 / Lalkada

IR-8/PTB20
Jyothi / KPR-1

Selection Pusa
Sugandha-3
ADT 43/GEB 24

ADT (R) 45/ ACK 03002

Mutant of TRY 2
TKM (R) 12 / IET 21620

BAS 386/1ET 17948/ /
BAS 386*2// /PUSA
BAS 1121

ARC10075
(HP-2)/Naveen
HP-2/ Naveen

Dandi/Naveen/ /Dandi

11

DFF

122

120

92

96

99

76

111

111

105

113

96

68

81

95

114

112

101
81

105
95

96

89

84

75

88

97

97

95

105

Eco-Sys
Boro
ASG
ASG

IRME
IRME
RUP
M
M
M
SDW
IRME
RUP
RUP

Medim
Hills

IRL
IRL

IRM
Biofort

IRM
IRME

Early
Hills
IRE
IRE
RUP
RUP
SCR

Biofort

Biofort

IRM

GT

SB

MS

SS

MS

ILE

LS

MS

MS

MS

MS

SB

LS

LS

ELS

SB

LB

LS
LS

MB
MB

ILES)

SS

MS

I2S

MS

LS

MS

LB

SB

IIRR Annual Report 2022

Yield

(1
ha)

5.88
3.68
5.66
4.67
5.61
3.06
532
6.23
471
4.53
5.00
3.30
3.3
3.98
7.10
5.50
7.43

4.20

5.76
5199

6.38
6.95
6.50
4.06
4.00
4.86
4.82

4.38

8.12

Pests/Disease

reaction

R-BLB, BS

MR- B, BS

MR-BLB, SB,
LF; T-BPH
MR-B], BLB, SB,
BPH, LF

R-BI, SB, BPH,
LF; MR- BLB
R-Bl; MR-SB

R- Bl, ShBI

MR-SB, LF

MR-B], BLB,
ShBI; T-SB
R-BLB, BS

R-Bl; MR-BS,
SB,LLF
R-Bl, BS

R-BlL

R- BS, SB, LF

R-Bl1

T-Bl

R-BI, BS; T-ShBI
MR-SB, LF

T-ShBl, SB, GM
R-BL; T-SB, LF

T-Bl

R-Bl; MR-RTD,
BS

R-Bl; MR-RTD,
ShBI, BS, BPH,
GM; T-SB, LF
MR- Bl, BS
MR- Bl, BS, SB
R-ShBI, BS, SB

MR- SB, GM, LF

MR-SB, GM;
T-BLB, RTD,
BS, LF

MR-SB,
WBPH,GM, LF;
T-BS

Recom-
mended
State

WB

WB
GU
GU
GU
AS
AS
AS
AS
AS
JK
JK
JK
UK
MA
MA

MA
GU

KA
KA

J&K
N
N
TN
TN
PU
AS

AS

AS

Research Achievements
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Yield 5 Recom-
No ha) reaction State
30 CR Dhan 801 25667 1R96322-34- IR8189-B-B- MAS SB 4.82 R-SB,LF;, MR- AS
223-B-1-1-1- 195/2*Swarna-Subl/ / (Sub) BLB, RTD
CR3955-2 IR91659-54-35
31 CR Dhan 802 25673 CR3925-22-7  Swarna-Subl1*4 / 110 MAS SB 227 R-SB,LF; MR- AS
(Subhas) IR81896-B-B-195 (Sub) BLB, RTD
32 JKRH 3333 (Hybrid) 20759 JKRH 3333 AS
33 S-4001 (NK 14722) NK 14722 AS
(Hybrid)
Hybrid Rice performance of trials at 85 cooperating centers in

The total area planted under hybrid rice has reached ~ SeVen rice zones across the country.
3.5 million ha during the year 2020 and more than DUS tests in Rice

80% of the total hybrid rice area is in the states of Uttar
Pradesh, Jharkhand, Bihar, Chhattisgarh, Madhya
Pradesh, Odisha and Haryana. So far, 133 hybrids
have been released in the country for commercial

The DUS testing of 88 test samples was conducted at
the specialized DUS block at our Ramachandrapuram
Farm, ICRISAT campus during kharif 2022. The
o samples included 30 first year samples (Typical/
cultivation. Farmer’s varieties) and 58 second year samples
Initial Hybrid Rice Trials (Candidate hybrids, F,’s from Shimoga and Typical).
During kharif 2021, totally 81 hybrids were evaluated These were tested in replicated trials along with
in four hybrid rice trials viz, IHRT-E, IHRT-ME, checks like PA6129, US 312, Tellahamsa, BPT 5204,
IHRT-M, IHRT-MS, in different locations representing CO 51, Anjali, RP Bio 226, MTU 1075, MTU 1153, atnd
North, East, Northeast, Central, West and South CR Dhan 201. Additionally, we tested another 26 DUS
zones of the country. CD @ 5% is considered as a samples which were not tested during 2021. The trials

criterion for promotion of entries. The Promising We€r€¢ sown (30-06-2022; 06-07-2022) and planted (10-

hybrids identified in different hybrid rice trials (2021) ~ 08-2022; 17-08-2022) on two different dates as per the
is provided in appendix II. plot availability. Among the 1 year samples, seven

recorded very poor germination (1-5%) and two 2223-

Monitoring of AICRPR trials during 2022 4 and 22RF6 did not germinate; whereas, among the 2"

Monitoring of AICRPR trials was conducted during  year samples, 2122H22, 2122N1 and 2122-34 recorded
kharif 2022, Eighteen (18) Multidisciplinary teams  po0r germination. The DUS tests were carried out as

comprising of Scientists from IIRR, IARL, NRRI in  per statutory requirement of the PPV & FR Act, 2001

collaboration with State Agricultural Universities ;5,4 the recorded data was submitted to the authority

& State Department of Agriculture monitored the jn time in the specified format. The monitoring of

Monitoring at Bikramganj Monitoring at Bilaspur

12



DUS trials was conducted on 06-12-2022 by a team
comprising of Dr BC Patra, PS, NRRI, Cuttack; and Dr
T Srinivas, PS, ANGRAU, Guntur.

i A

Monitoring team of DUS test at RC Puram Farm
National seed project and Breeder Seed Production

Breeder seed production of 305 rice varieties was
organized at 49 locations as per the DAC indents.
Breeder seed Production of DRR Dhan42, DRR
Dhan48, DRR Dhan49, DRR Dhan53, DRR Dhan55,
DRR Dhanb56, DRR Dhan60 and DRR Dhan62 at
ICAR-IIRR along with other varieties indented.

Crop Production

Agronomy

Nutrient Management Trials

A total of 132 AVT-2 entries belonging to 18 categories
were evaluated at different locations under two
levels of nutrient application, i.e., 50 and 100% of the
recommended dose of nutrients along with standard

[IRR Annual Report 2022

and local cultivars to identify stable and efficient
genotypes. Vivek Dhan-86 and tested cultures IET
28200, IET 28329. IET 28358. IET 28396. IET 28302 and
aerobic culture, IET 26178 was found to be promising
with higher grain yield were found to be promising
based on grain yield efficiency index across the
locations.

Trial results compiled for six locations to identify N
efficient cultivars revealed that IET 29583, IET 29584,
IET 29577, IET 30261, IET 28084, IET 30275 and IET
29564 were high yielding with high nitrogen use
efficiency cultivars. The genotypes G1 (CR 4333-181-
1-2-1), G2 (CR 4333-35-2-2-1), G4 (CR 4332-184-2-
2-1) and G5 (CR 4332-37-2-1-1), 1815 and 1823 with
no or low phytotoxicity to weedicides tested have

contributed to higher crop growth and grain yield.

Cultural Management Trials

Mechanical transplanting of JGL 24423 variety in
delayed condition resulted the highest grain yield (7.09
t/ha). Among varieties, JGL 24423 (6.52 t/ ha) performed
better than other varieties. In Mandya, improved local
system (drum seeding) resulted the highest grain yield
(5.18 t/ha). Among weed control methods, application
of pre + post-emergence of herbicide resulted the highest
grain yield (5.23 t/ha). However, cost of cultivation was
less in mechanical weeding (Rs. 52720/-) compared
to pre + post emergence herbicide application
(Rs. 57278/-). The lowest cost of cultivation was
recorded in broadcasting of seeds and manual weeding
once (Rs. 36,539/-). In Ghaghraghat, NDR 2065 variety
applied with 150% of RDF (N-P205-K20 180-90-
60 kg/ha) resulted in the highest grain yield (5.97 t/
ha). Farmers’ application dose ((N-P205-K20 100-50-
0 kg/ha) resulted in the lowest grain yield (2.86 t/
ha). In Raipur, Devbhog resulted in the highest grain
yield under best state organic management practices
(50% N through vermicompost + green manuring in
situ + PSB + Azotobacter + cow urine spray twice @
30%) with yield of 4.83 t/ha. In Titabar also the highest
grain yield was recorded under state recommended
organic practices (4.30 t/ha). Mechanical transplanting
method on puddled soil (crop management methods
same as for puddled transplanted rice) resulted the
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highest grain yield (4.95 t/ha) followed by direct wet
seeding in puddled soil (4.60 t/ha). However, the
cost of cultivation was lower in direct dry seeding
(mechanical) (Rs. 40,598/ ha).

Weed Management Trials

The grain yield loss due to weeds ranged from 14.68%
atRewatoassevereas75.24% atJagdalpur, depending
on the weed intensity and weed flora distribution
during the critical period of crop growth. The mean
grain yield across the locations varied from 2.39 t/
ha at Chatha to 5.41 t/ha at Puducherry. In general,
the incidence of pests was relatively high in machine
transplanting, normal transplanting and direct
seeding methods as compared to other methods.
Incidence of dead hearts was significantly high in
wet DSR (10.95%) as compared to other methods.
The cost of weed management under chemical weed
control ranged from Rs 1200 at Ludhiana to 7871 per
hectare at Mandya. Cost of weed management under
weed free condition varied from Rs. 5,400/ - at Rewa
to 12,600/ - per hectare at Ludhiana. In Zone I-Hilly
Regions, the dry weed biomass was lower in IPM
implemented fields by 5.67 and 50.08% respectively.
The mean grain yield advantage was 38% in IPM
adopted plots.

Rice Based Cropping Systems

The (kharif and
rabi) indicated the superiority of transplanting at
Vadgaon (8.77 t/ha), Titabar (6.33 t/ha) and ARI-
Rajendranagar (8.31 t/ha). Aerobic rice yielded

system productivity analysis

higher system productivity at Karjat (8.57 t/ha) based
on the REY. Rice residue incorporation (30 cm height)
was found to be superior at all three locations with
higher REY values at Vadagaon, Karjat, Titabar and
ARI-Rajendranagar. Among crop establishment
methods, transplanting exhibited significant higher
values for growth and yield attributes at Vadgaon,
Titabar, Ghagraghat and Karjat. The REY of the
system productivity indicated superiority of the
residue application at all four locations (Vadagaon,
Karjat, Titabar and ARI-Rajendranagar) indicating the
superiority of residue incorporation (6%-17% higher

grain yield with residue incorporation).

14

Soil Science

Long term soil fertility management in rice based
cropping system

The long-term soil fertility management in RBCS (rice
based cropping systems) is in the 33* year of study.
Combined use of RDF + FYM yielded maximum
grain yield at Mandya, Maruteru and Titabar. The
treatment with FYM alone was on par to RDF in kharif
at Mandya. Nutrient omission (NPK, Zn and S) and
reduction of NPK to 50% resulted in yield reduction
at all three centres and in both seasons. Over a period
of 33 years, RDF recorded slightly positive growth
rate in productivity at Maruteru; more positive
growth rate at Titabar and negative growth rate at
Mandya. Supplementary dose of FYM along with
RDF recorded positive growth rate in productivity
with 67, 62 and 60 kg/ha/yr at Maruteru, Titabar
and Mandya, respectively, compared to RDF where
growth rate varied from -61 kg/ha/yr at Mandya to
33 kg/ha’yr at Titabar.

Soil quality and productivity assessment for
bridging the yield gap in farmers’ fields
Assessment for bridging the yield gap was conducted
in farmers’ fields at selected centres - Chinsurah,
Titabar, Pantnagar, Kanpur, Kaul, Moncompu and
Ludhiana to record the variability in soil nutrient
supply, its relationship with rice yields at current
recommended fertilizer practices. Sharp variations in
mean grain yields were recorded, from 2.38 to 5.0 t/ha
at Chinsurah, 2.48 to 3.43 t/ ha at Titabar, 4.76 to 6.59
t/ha at Kanpur, 2.4 t to 4.32 t/ ha at Moncompu, 2.9
to 3.21 t/ha at Ludhiana, 3.79 to 4.67 t/ha at Karaikal
and 4.39 to 5.94 t/ha at Pantnagar, respectively. The
highest level of yield gap of 84% was recorded at Kaul,
followed 52% at Chinsurah, 44% at Moncompu, 28%
at Titabar and Kanpur, 26% at Pantnagar and 17% at
Ludhiana.

Screening of Germplasm for Soil Sodicity

The trial on management of zinc nutrition in sodic
soil using nano Zn formulation was conducted at
three locations with different genotypes. MTU 1001
registered the highest grain yield of 5.26 and 6.07 t ha-1
at Ludhiana and Mandya, respectively. At Faizabad,



IRR
DRR DHAN 48 performed well with a grain yield of
4.20 t/ha, straw yield of 5.24 t/ha, respectively. Out of
four genotypes, MTU 1001 had the highest Zn uptake
(grain, straw and total) at Ludhiana.

Screening of rice genotypes for tolerance to soil
acidity

In a study on “Management of Acid soils”, five
genotypes were evaluated with three different
treatments at three locations. Application of NPK
(RDF) + Silixol spray recorded significantly higher
grain yields (4.40 t/ha) at Moncompu. Whereas,
NPK + Rice husk ash followed by Dolomite
application recorded significantly higher grain
yield (5.57 t/ha) at Dumka. The varieties, which
outperformed, include Shreyas (4.40 t/ha) and Uma
(4.33 t/ha) at Moncompu, ARRH - 7576 (4.16 t/ha)
and Uma (4.15 t/ ha) at Titabar and Sharboni (4.42
t/ha) at Dumka.

Residue management in rice based cropping systems

The trial on residue management was conducted
at eight centres. The results showed that the crop
residues can be used to substitute a part of the
recommended nitrogen without yield penalty. The
crop residue treatments were at par with each other in
terms of nutrient uptake and also maintained higher
nutrient use efficiencies over RDF. Post-harvest soil
nutrient status was not influenced much by residue
treatments, which were at par with each other.

Screening of rice germplasm for Nitrogen use
efficiency (NUE)

In a study on “Screening of rice germplasm for NUE”,
ten genotypes were evaluated with three nitrogen
levels at seven locations. The results indicated that
grain yield was significantly higher at 100% RDN
and the increase was in the range of 9-40% over 50%
RDN and 13-110% over no N application. The mean
maximum yield was recorded by ARRH7576 (4.34 t/
ha) followed by Varadhan (4.32 t/ha), CNN5 (4.30
t/ ha) and CNN3 (4.14 t/ha). Maximum agronomic
efficiency and physiological efficiency was recorded
by ARRH7576 and maximum recovery efficiency was
recorded by Varadhan, CNN3 and MTU 1010.

15

Yield maximization of rice in different zones

The yield maximization trial was conducted in
Karaikal and Maruteru. Specific focus was on fertilizer
schedule as per Nutrient Expert, which is assumed to
be site-specific fertilizer management which showed
differential responses; insignificant responses in
Maruteru-rabi and significant effects in Maruteru-
kharif in both grain and straw yields and uptake of
elements. Similarly, additional treatment (RDF + Eco
Agra Spray) had significant effects on grain, straw and
uptake of elements differing from some treatments.
However, it was on par with the fertilizer schedule as
per Nutrient Expert ultimately highlighting the site-
specific management.

Enhancing productivity of Organic Rice cultivation

The second year of study on “Enhancing Productivity
of Organic Rice cultivation”, showed positive response
to the 50% N (FYM) + 50% N (Green manure/Green
Leaf Manure and 150% N (FYM) and was significantly
superior to other treatments in terms of grain yield
and yield parameters at Khudwani and Moncompu,
respectively, but the inorganic RDF gave higher grain
yield at Chinsurah and Kaul centres. At Chinsurah
most of the soil properties improved with 100% N
through organic (FYM) treatment compared to other

treatments.

Plant Physiology and Biochemistry

Physiological studies under All India Co-ordinated
Rice Improvement Program were conducted at eight
funded centres (Coimbatore, Maruteru, Pantnagar,
Pattambi, Rewa, Raipur, Karjat and Titabar), two
ICAR (IIRR Hyderabad and NRRI
Cuttack) and six voluntary centres (RARS Chinsurah,
NDUAT Faizabad, PJNAR Karaikal, IGKV Raipur
and BAU Ranchi).

institutions

In view of the importance of silicon in on improving
abiotic stress tolerance, a trial was conducted with
ten entries at eleven locations with four treatments
and eight genotypes consisting of hybrid and high
yielding varieties. The results revealed that there was
an increase in biomass, leaf area index, stem weight,
grain number per panicle, 1000 grain weight, harvest
index and grain yield when silicon granules were
applied (0.08% orthosilicic acid) @5kg/acre at active
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tillering and flowering stages. Overall, there was
a 5% increase in yield in silicon applied plots. The
best performing entries were 27P63, DRR Dhan-48,
Sahabhagadhan and US-312.

A trial was conducted to study the drought tolerance
traits of rice varieties with 36 introgression lines
from Krishna Hamsa background under rainfed and
irrigated conditions at 5 locations. Based on yield and
statistical analysis genotypes 1L-19072, 1L-19081, IL-
19082, IL-19132 and WGL-14 have a higher yield and
a lower variation and could be identified as relatively
drought tolerant genotypes suitable for rainfed
cultivation.

A trial was conducted with 25 entries from IVT-E-
TP breeding trial at 7 locations to study the drought
tolerance traits of rice varieties. IET29943, IET29946,
IET22946, 29947, 29948, IET29949, IET29952, IET29956
and 29958 produced relatively higher yield under
heat stress condition and also, they show stability in
performance as assessed by Shukla’s stability variance

’

and Kang's” statistic.

Screening of 25 rice accessions for multiple abiotic
stress tolerance was conducted at 7 locations. All
the genotypes including tolerant checks recorded
reduction in key physiological traits. CR-2862-IC-10
was tolerant to all the abiotic stresses (AG, salinity
and osmotic), while IET-27051, CR-2862-1C-10, Dular
were found tolerant to both AG and osmotic stresses;
three genotypes, AC43037, CR-3818-1C-225, CR-2862-
IC-10 were tolerant to salinity and osmotic stresses.

A trial for submergence tolerance in rice was
conducted at four different locations. The survival rate
was found to be highest in the tolerant check Swarna-
SUBI, while susceptible check Naveen showed only
15% survival. Based on survival %, AC43025, Dular,
NPS17 and NPS18 were highly tolerant; AC43037,
Black Gora, Mahulata, Gurjari and Pani Kekua
were tolerant (60-70%) while NPS71, Ampaki Bora,
MianSali and Boga Amona were moderately (55-60%)
These genotypes may be used as potential donors for
improving submergence tolerance.

The trial to screen genotypes for low light tolerance
was conducted at 7 locations with 15 AVT entries
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including Swarnaprabha as check. Results indicated
low light stress resulted in significant loss in yield up
to 54%. Amongst the 21 entries tested only IET28276
and IET29031 show relative tolerance to low light
stress.

Crop Protection
Entomology

AllIndia Coordinated Entomology Programme during
kharif 2021 was conducted with seven major trials
encompassing various aspects of rice entomology at 38
locations spread over 21 states and 2 Union territories.
Evaluation of 1562 entries (1324 pre-breeding lines,
100 hybrids, two varieties, 13 germplasm accessions
and 121 check varieties) against 13 major insect pests
in 182 valid tests (48 greenhouse reactions and 134 field
reactions) resulted in identification of 80 entries as
promising against various insect pests. In Gall midge
biotype trial, Aganni (Gm8), INRC 3021 (Gm8), W1263
(Gm1) and Kavya (Gm1) were found promising. The
results suggest that donors with Gm8 and Gm1 gene
and INRC 17470 (new donor) confer resistance to gall
midge. Gall midge population monitoring through
single female progeny tests revealed that Aganni
(Gm8) holds promise at Jagityal, Ragolu and Warangal.
Low virulence against W1263 (Gm1) was observed at
Gangavathi, Pattambi and Warangal. Among the 17
gene differentials evaluated in planthopper special
screening trial, PTB 33 (bph2+Bph3+Bph32+unknown
factors), RP 2068-18-3-5 (Bph33(t)), Swarnalatha
(Bph 6), T12 (bph7 gene), Rathu Heenati (Bph3+Bph17),
ASD 7 (bph2), Babawee (bph 4), IR 36 (bph2) and IR 64
(Bph1+), Chinasaba (bph8) and Milyang 63 were found

promising.

Planthopper population monitoring trial revealed that
brown planthopper population at Gangavathi was
more virulent than IIRR-Rajendranagar, Coimbatore
and Ludhiana populations with higher fecundity,
nymphal hatching and percentage of brachypterous
adults and lower male population.

Field evaluation of granular insecticides against
gall midge across 13 locations revealed that seed
treatment with thiamethoxam followed by application
of fipronil 3% GR at 20-25 DAT in the main field
was most effective with significantly lower per cent



silver shoots (6.34%). Evaluation of insecticide-
botanicals modules revealed that all insecticides
module was found to be superior in reducing stem
borer, gal midge, white backed planthopper, leaf
folder and green leathopper damage compared to
other insecticide-botanical modules. Combination of
neemazal, neem oil and triflumezopyrim treatment
was found to effective against brown planthopper. All
insecticides module recorded highest yield of 4581.7
kg/ha with 44.2% increase over control followed by
treatment with applications of neemazal, neem oil
and triflumezopyrim with 4071 kg/ha yield (25.3%
increase over control).

In general, the incidence of pests was relatively high
in machine transplanting, normal transplanting and
direct seeding methods as compared to SRI, aerobic
rice and semi dry rice methods.

The slow release pheromone blends of yellow stem
borer, rice leaf folder and multispecies pheromone
blend of leaf folder and yellow stem borer were found
effective.

Water management along with ecological engineering
significantly reduced planthopper population at
Warangal (4.26/hill) compared to farmers’ practice
(8.03/hill) while increasing natural enemy populations
and yields. At Warangal, the benefit cost was also
significantly higher with ecological engineering and
water management (1.67) compared to Farmers’
practice (1.28). Bio intensive pest management tactics
were effective in suppressing insect pest damage
with higher natural enemy population and higher
yields. Grain yields were significantly high in IPM
implemented plots due to effective management of
insect pests, diseases and weeds resulting in high
gross returns. Overall, benefit to cost ratios of IPM
plots were superior to that of ‘Farmers” Practices” due
to better yields and lower input costs.

Monitoring of insect pests by light traps revealed
that yellow stem borer, leaf folder and planthopper
continues to be the most important pests in terms of
numbers as well as spread across the locations. Gall
midge continues to be an endemic pest. However,
case worm, white stem borer, pink stem borer, black
bug, gundhi bug and zigzag leaf hopper showed
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an increase in the spread and intensity of incidence
posing concern for future.

Plant Pathology

In the year 2021, 15 trials were conducted at 50 AICRPR
locations on Host plant resistance, field monitoring
of virulence of major rice pathogens and disease
management. With respect to host plant resistance,
1449 entries were evaluated under various screening
nurseries. Among the tested entries, 74 entries found
moderately resistant against two to four diseases. A
few promising entries were listed in the Table.

disease resistant/tolerant lines

the different screening

Multiple

identified across

nurseries during kharif 2021

No of
l\él}dtlple Resistant/
isease
X . . s Tolerant
Screening | resistant/ | Designations c
tolerant CEEMES
entries
NSN-1 15 30253 LB, NB, BS
28366 SHB, SHR
28508 NB, BB
NSN-2 6 29838 NB, LB, BB
NSN-H 9 28907& 29651 NB, ShB
28196 NB, BS
NHSN 23 LB, NB, ShB, BS,
29753 BB, ShR
29721 LB, NB, ShB, BB
29747 LB, NB, ShR
DSN 21 RP-Bio Patho-4 LB, NB, ShR
RP-Bio Patho -5 LB, BB, NB
RNR 28400 LB, NB, RTD

35 cultivars at 27 locations were used for field
monitoring of virulence of Pyricularia grisea. Tetep
and Raminad str-3 were resistant but, Tetep was
susceptible at Cuttack, Gaghraghat. Similarly, the
susceptible check Co-39 recorded resistance reaction
at Gerua, Mugad and Wangbal indicating a shift in
the pathogen population. Cluster analysis revealed
that the reaction pattern was grouped into eight major
groups at 65 percent similarity coefficient.

Monitoring the virulence of bacterial blight (BB)
pathogen, Xanthomonas oryzae pv. oryzae (Xoo) was
conducted at 24 locations with 28 near isogenic lines

Research Achievements



Research Achievements

(IRBB lines) possessing different BB resistant genes
in the genetic background of IR 24. Differentials
possessing single bacterial blight resistance genes like
Xal, Xa3, Xa4, xa5, Xa7, xa8, Xal0, Xall and Xal4 were
susceptible at most of the locations. BB resistance gene
xal3 was susceptible in 8 locations while Xa21 was
susceptible in 11 locations. Based on their virulence,
the isolates were grouped into high, moderate and
low virulence groups.

Leaf blast was more in the late sown crops. The highest
incidence of BB was observed in the early and normal
sown crops at Maruteru. Incidence of sheath blight
was more in the early sown crops. Maruteru had the
highest percent disease severity of sheath blight in
the early sown crop. In Moncompu, the severity of
sheath blight was more in late sown crop while Kaul
reported the incidence of Bakanae, in the early sown
crop. In Nawagam, sheath rot incidence was more in
late sown crops.

The fungicidal molecules difenoconazole 25%
EC, isoprothiolane 40% EC, kasugamycin 3% SL,
kitazin 48% EC, propineb 70% WP, tebuconazole
25.9% EC and thifluzamide 24% SC were evaluated
at 31 locations. Kitazin 48% EC (1.0 ml/L) and
isoprothiolane 40% EC (1.5 ml/L) were effective
against leaf blast and Isoprothiolane 40% EC (1.5
ml/L) alone was effective against neck blast.
Thifluzamide 24% SC (0.8g/L) and difenoconazole
25% EC (0.5 ml/L) was effective in reducing sheath
blight. Difenoconazole 25% EC (0.5 ml/L) was
identified as a best molecule to reduce sheath rot
and brown spot diseases. Tebuconazole 25.9% EC
(1.5 ml/L) showed broad spectrum activity against
sheath blight, sheath rot, brown spot and blast.

An
conducted at 14 locations. The bioagent, Trichoderma

integrated disease management trial was
asperellum strain TAIK1 was supplied from IIRR. Seed
treatment with carbendazim @2g/kg of seeds plus a
spray of 0.4g/L of trifloxystrobin 25%+ tebuconazole
50% effectively decreased disease severity of major
rice diseases. However, seed treatment and spraying
of bio-control agent at 15-20 DAT (10 g/L) along with
one spray of propiconazole (1 g/L) at the booting
stage performed well against leaf blast, neck blast,
sheath blight and sheath rot.
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The IPM trial was conducted at 5 different zones
- Northern zone (Pantnagar, Kaul); Eastern zone
(Chiplima, Masodha); North-eastern zone (Titabar);
Western zone (Karjat, Nawagam, Sakkoli) and
Southern zone (Rajendrnagar, Mandya). The disease
progress of leaf and neck blast was significantly lower
where IPM practices were followed. Similarly, the
IPM practices performed well against Sheath blight at
six test locations. The bacterial blight disease severity
was reduced due to adoption of IPM practices at all
the five locations, compared to farmer’s practices.

The trial on yield losses was conducted at 11 locations
on leaf blast, sheath blight and bacterial blight. Leaf
blast per cent disease index of 62.6,45.3 and 33.3 caused
a yield reduction of 48.1, 31.0 and 17.8. Sheath blight
percent disease index of 67.2, 43.7 and 38.8 caused a
yield reduction of 51, 35 and 23. Similarly, the BB per
cent disease index of 83.5, 65.5 and 56.0 resulted in the
grain yield reduction of 25.2, 17.3 and 11.15. A trial
was conducted on different establishment methods
and cropping system on rice diseases at 3 locations.
In Rajendranagar, puddled direct seeded method was
found as promising in reducing neck blast and sheath
rot; manual transplanting was effective against grain
discolouration. The manual transplanting method
increased sheath blight disease severity in Chinsurah,
while the same method reduced sheath rot severity at
Karjat.

Production Oriented Survey (POS)

POS was conducted in 98 districts of 14 states by 16
AICRP-Rice centres. The southwest monsoon rainfall
during June to September was been normal (96 -104 %
of LPA) over Northwest India (96%) and central India
(104%). Seasonal rainfall was below normal over
East and Northeast India (88%) and above normal
over South Peninsula India (111%). Extremely severe
cyclonic storms like ‘“Tauktae” over Arabian sea; “Yaas’
over Bay of Bengal during May; ‘Gulab’ in September,
over Bay of Bengal and “Jaad” during December caused
major disruptions across the country. Hybrid rice
varieties occupied a significant area in states like Uttar
Pradesh, Haryana, Gujarat and Bihar and its area is
increasing in states like Karnataka and Maharashtra.
Among the diseases, leaf blast, neck blast, brown



spot, sheath blight, false smut, grain discoloration and
bacterial blight were widespread whereas intensity
of BB was severe in Andhra Pradesh and Telangana
regions. The intensity of the diseases like blast, brown
spot and grain discolouration was more in Jammu
and Kashmir. Among the insect pests, stem borer,
leaf folder and panicle mite were very widespread in
Telangana State and bloodworm problem was noticed
in Cauvery command area.

AICRIP Experimental Database:
http;//www.AICRIP-intranet.in

Many centers have uploaded data through AICRPR-
Intranet. Analysis modules of state and zonal reports
of plant breeding and hybrid rice were refined as
per the new proceedings of 57" ARGM like CD@5%
is considered as criteria for promotion of entries,
elimination of locations with CV not in range of
5-20%, F-value not significant etc.
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Lead Research

GEQ - Genetic enhancement of quality for domestic & export
purpose

GEY - Genetic enhancement of yield and stress tolerance

ABR - Application of biotechnology tools for rice improvement

RUE - Enhancing resource and input use efficiency

SSP - Sustaining rice system productivity

CCR - Assessing and managing crop response to climate change

IPM - Integrated pest management

HRI - Host-plantresistanceagainstinsectpestsanditsmanagement

HRP - Host-plantresistance against pathogens and its management

TTI - Training, transfer of technology and impact analysis
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GEQ-Genetic enhancement of quality for domestic and export purpose

GEQ/CI/BR/8:  Enhancing  nutritional
quality of rice through bio-fortification

Among the genotypes studied, GM-3 and GM-86 had
recorded higher zinc content along with BPH resistance
(score 1) and hence were identified as promising
genotypes for BPH resistance along with high zinc
content (>25.0 ppm in brown rice). GM-3 is an early
duration, tall genotype with grain yield on par with the

........

A RIL population developed from the high-yielding
rice variety MTU1010 and the high-zinc rice variety
Ranbir Basmati was deployed to identify the QTLs
associated with grain zinc (Zn) content. A total
of 185 reported Zn associated SSR markers were
surveyed for the parental polymorphism resulting in
the identification of 38 polymorphic SSRs. Selective

Chr2

0.0

qZBR2.b

82.04

Field View of high Zinc genotype GM-86 with BPH tolerance

gZBR2.a& qZPR 2.a

checks. GM-86 is of medium duration, tall with grain
yield on par to the checks, namely BM 71 and TN1. Four
parents were selected for the crossing program in which
two parents (GM-3 (Binnidhan) GM-86 (Selection from
Mabharashtra) for BPH resistance along with high zinc
content (>25 ppm) and two parents GM-60 (Selection
from Madhya Pradesh) and GM-96 (Selection from
Kerala) for susceptibility to BPH and low zinc content.

BPH screenir-l-gdzmder Lab conditions
genotyping was done in 12 high Zn lines (35 to 45 ppm)
and 12 low Zn lines (9 to 14 ppm) using 38 polymorphic
SSRs and extended to 306 RILs. Consistent QTLs for
grain Zn polished (§ZPR.2. a) and Zn brown (gZBR.2.
a) were identified on chromosome 2. On chromosome
9, two minor QTLs for grain Zn brown (§ZBR.9. a and
gZBR.9. b) were identified among the other QTLs.

Chr 9
0.00
gZBR S.a
gPH S.a
60.53
gZBRS9.b
98.52
gNT S.a

QTLs identified in MTU1010/ Ranbir Basmati population grain zinc content
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GEQ/CI/BR/26: Investigation into the role

of major metabolites on rice grain quality

In accelerated ageing (AA)

10 advanced lines, changes in percentage of

experiment on

germination, vigour index, starch content and
amylase activities were observed. AA appeared to
be promising to study the changes in rice grain in
less time as compared to natural ageing. Among
the 98 Sambha Mashuri (SM) mutants, 44 were low
GI (<55), 52 were medium GI (55-69) and only two
were high GI (270) and their panicles were collected
for expression analysis. The range of total bran oil
was 0.62 g to 2.46 g in 33 genotypes.
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(A) (B)
Variation in germination in (A) RNR28361 and (B)
JGL38071 under accelerated ageing treatment

GEY-Genetic enhancement of yield and stress tolerance

GEY/CI/ BR/26: Breeding for high yielding
water use efficient short duration rice
hybrids & varieties

Crosses were effected between 10 selected parents
using half diallel. (MTU 1010, Prasanna (early), Rasi,
Pooja, DRR Dhan 44, 42 (Drt), 50 (Drt+sub), DRR 45,
48 (Zn), MTU 1081 (HY, low shat), BPT 5204, WGL
14 (GT), ISM (BB), Tetep (BL), Akshayadhan, Swarna,
4 lines with strong culm). During selection and
generation advancement 23 F, Populations and 8 F,
selections were raised and selection exercised. These
selections will be carried further for critical evaluation

for high yielding and short duration characters along

with other morphological characters. A total of 80

Promising variety - DRR Dhan 50

24

(IRON) and 72 (IURON) lines were evaluated in
field in 2 replications and selections were made from
INGER Lines for duration yield and finally the top
10 high yielding lines were retained in each set for
critical evaluation. Experiment was conducted with
270 entries from the Project Accelerated Genetic Gain
in Rice-Irrigated Ecology and the 15 selections with
medium slender grain type were made to assess them
critically for water use efficiency and high yield. In the
mutant lines developed using mutagenic treatment
in six aromatic short grain and local cultivars for
developing their yield and quality characters. Few
(14) individual plants have been selected and will be
advanced for critical evaluation during ensuing crop
season.
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Cluster Diagram showing different groups of varieties
based on yield related genes



GEY/CI/BR/31: Breeding for high yielding,
medium to late maturing rice varieties with
tolerance to biotic stresses and good grain

quality

24 elite genotypes were identified out of 96
genotypes/varieties evaluated wviz., MTU 1121,
JGL 11727, Sampada, JGL11470, DRR Dhan54,
MTU1224, Binadhan 11, KMP 149, Jarava, DRR
Dhan 47, Swarnadhan, MAS 26, Jaya, Akshaydhan,
JGL 18047, Rasi, MTU 1010, MTU 1155, DRR
Dhan 39, Salivahana, Improved Samba Mashuri,
Binadhan 17, DRR Dhan 50 and DRR Dhan 60. These
genotypes will be utilized in crossing of elite x elite
genotypes for breeding high yielding, medium
to late maturing rice varieties with tolerance to
biotic stresses and good grain quality. Significant
variability was observed in ANOVA for various
yield contributing traits among the genotypes.
Grain yield had significant negative correlation
with days to flowering and days to maturity; and
significant positive correlation with plant height,
number of productive tillers, panicle length and
1000 grain weight. Number of productive tillers
had significant negative correlation with panicle
length, CT1, CT2 and 1000 grain weight. Days to
flowering has significant negative correlation with
plant height, CT2, 1000 grain weight and grain
yield. 10 crosses were promoted to F, generation
and 30 crosses were attempted between elite x
elite genotypes. 82 cultivars genotyped using 4
functional gene markers linked to yield viz., GN-
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Experiments conducted at ICRISAT farm and Promising entries
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n the taion trils
la-indel-3, SPL-14-12, TGW6-1d and SPIKE-01.
Diversity analysis showed only 2 major clusters
with 76 genotypes into one cluster and 6 genotypes
in second cluster showing a very minimum diversity
in popular cultivars with respect to yield genes.

GEY/CI/ BR/16: Traditional and molecular
approaches for breeding improved rice
varieties with resistance to planthoppers

A RIL mapping population (n = 140) derived from
Swarna, susceptible to white backed planthopper
(WBPH) and Sinnasivappu (AC No. 15444), a
landrace resistant to WBPH was screened along
with parents and checks (MO1- Resistant and
TN1- Susceptible) against WBPH during seedling
stage following Standard Seedbox Screening Test
(Heinrichs et al., 1985). Phenotypic data on damage
scores showed segregation ratio of 1R:1S in RILs
which fits with chi square test of goodness of
fit suggesting a single dominant gene. The RILs
were subjected to Genotyping by sequencing and
constructed a high-density linkage map with 3620
SNP loci spanning a map distance of 22547.9cM.
QTL analysis using SNP marker data and phenotypic
data detected a major QTL, gWbph DS 2.1 which
occupied 2.21 Mb region on Chr #2 flanked by SNP
markers C2-24136056 and C2-26349262 explaining
13.5% phenotypic variation. Further fine mapping
of QTL with polymorphic SSR markers underlying
gWbph DS 2.1 narrowed down the region from
2.21Mb to 0.53Mb delimited by SNP marker
C2_24136056 and SSR marker RM13606.

Research Achievements
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Sinnasivappu
Swama
RiL popuation
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Cheomosome-2 23 M6 Coarse mapping of qWhph D5 2.1

053Mb  Fine mapping of gWheh DS 2.1

Candidate genes

Fine mapping and identification of candidate genes
underlying WBPH resistance locus qWbph DS2.1

Since no reported genes for WBPH resistance were
identified within fine mapped 0.53 Mb region, the
identified new gene is tentatively designated as
WBPH13(t). The tightly linked flanking markers
of SNP and SSR could be used for marker-assisted
introgression of WBPH13(t) into genetic background
of WBPH susceptible elite varieties. In silico analysis
revealed three annotated genes, encoding BTB domain
containing protein, Protein kinase-like domain containing
protein and Zinc finger, RING-type domain containing
protein having key biological functions regulating the
plant’s defence against biotic stresses.

GEY/CI/BR/9: Development of Rice
Cultivars with High Grain Protein Content
(GPC) and Quality Traits

Morpho-physiological and nutritional quality

evaluation of 147 lines was completed during 2022.

Grain protein content exhibited a range of 5.44 -
13.44% among the 147 lines. The amylose content
exhibited a wide variation of 8.94 - 29.12%. Based
on these results, five high grain protein content
lines (HGPC: JAK 16, JAK 47, JAK 75, JAK 686,
JAK 713) and five low grain protein content lines
(LGPC; JAK 46, JAK 145, JAK 354, JAK 390, JAK
392) were identified.

The average lysine content was higher in the high
protein lines (4.043 g/100 g protein) compared to
the low protein lines (2.958 g/100 g protein). The
highest and lowest lysine content of 5.61 g/100g
protein and 1.70 g/100g protein was in JAK 16 and
JAK 145 respectively.

Methionine content also exhibited similar trend
with higher average content in high protein lines
(6.898 g/100g protein) in comparison to the low
protein lines (5.028 g/100g protein). The highest
and lowest methionine content of 9.52 g/100g
proteinand 2.84 g/100g protein was in JAK 686 and
JAK 390 respectively. JAK 686 and JAK 390 had the
highest (8.49 g/100g protein) and lowest quantity
(3.04 g/100g protein) of cysteine respectively.
Mapping QTLs for Grain Protein Content in rice
was also carried out.

Confirmatory studies of true F1s by using polymorphic SSR markers (RM 493 & RM 562)

GEY/CI/BR/22: Genetic Improvement of
Direct Seeded Rice Traits Using Elite
Varieties and Wild Species

Inorder toidentify the genomicregions associated with
weed competitiveness 190 lines of BC,F, population
IR64*1/Oryza
phenotyped under weedy and weed free condition
with four checks- IR64, Sahbhagidhan, Sabita, DRR

derived from Qlaberrima  were
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Dhan 44 and Brown gora. Weed competitive traits
namely germination %, seedling length, shoot fresh
weight, shoot dry weight, leaf dry weight, number
of tillers, number of leaves, weed parameters, days
to 50% flowering were recorded. The study revealed
IL 80-2, IL 80, IL74-2, IL 40-2 and IL 179-2 to have
higher seedling length and dry weight at 15 DAS
and 30 DAS. Cyanadon dactylon was found to be most



dominant with a summed dominance ratio (SDR) of
39.04, followed by Cypress rotundus (SDR = 19.06) and
Echinochloa colona (SDR= 9.41). The lines KA 34, KA
74-2 and KA 40-2 were found to have comparatively
high values than others lines in almost all traits.
Anaerobic germination (AG) experiment carried out
using IR64 (sensitive), Khao Hlan On (KHO), D 14
(NIL possessing AG QTLs) and germplasm (D20)
received from ARS, Maruteru, Andhra Pradesh,
showed KHO and its NIL (D14) were promising
donors for anaerobic germination tolerance. These
were crossed with Samba Mahsuri, DRR Dhan 44 and
DRR Dhan 60. In order to transfer DSR traits, early
seedling vigour traits and weed competitiveness into
elite rice cultivars, crosses namely, DRR Dhan 44 x
Brown Gora, DRR Dhan 44 x Sabita, Samba Mahsuri
x Brown Gora, Samba Mahsuri x Sabita were effected
in the current season. NIL of Pusa 44 possessing
AHAS mutant allele conferring herbicide tolerance
was crossed with DRR Dhan 44 and DRR Dhan 60 and
F s seeds were harvested. Validation of AHAS mutant
allele was carried out using SSR marker RM 6844.

WEED-FREE

WEEDY

IL 40-2 iLeo

Performance of promising introgression lines in weedy and
weed free conditions in direct seeded rice

GEY/CI/ BR/27: Novel Genetic approaches
for development of Climate Smart Rice
Varieties

identified for heat
tolerance consecutively for two years were utilized

Diverse germplasm lines
in hybridization. The F, population is generated
utilizing the promising donors namely Nerica L44
and Giza 178. Populations involving reproductive
stage tolerance donor- Sadri was utilized in the
generation of breeding material for salinity tolerance
at reproductive stage in the genetic background of

RP 6354, Jaya and MTU 1153. A total of 48 crosses
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involving diverse parents for yield, quality, heat,
cold salinity tolerance, anaerobic germination, strong
culm, nutrient use efficiency and quality were raised
and F, populations were collected.

The phenotyping methodology for reproductive
salinity tolerance was standardized. About 100
genotypes were phenotyped with different
EC levels of EC 6 dSm?, EC 8 dSm™ and EC 12
dSm™ and identified the tolerant genotypes based on
SES score at seedling stage and tolerance as well as
yield components at reproductive stage. Populations
involving reproductive stage tolerance donor- Sadri
was utilized in the generation of breeding material
for salinity tolerance at reproductive stage in the
genetic background of RP 6354, Jaya and MTU 1153.
The two-way intercrosses generated were evaluated.
Approximately 207 entries of breeding material in
advanced generation F; and F,, generation from 35
cross combinations were evaluated and 55 promising
fixed lines and 25 bulks were selected for evaluation
in preliminary yield trials. Thirty entries of advanced
generation fixed lines were evaluated in station
trial and identified 12 promising lines for further
evaluation and multilocation testing.

Screening for salinity tolerance at seedling and
reproductive stage

GEY/CI/ BR/25: Broadening the genetic
base of indica rice and modify plant type by
introgressing traits from Tropical japonica

Entries in AICRPR testing: Seven entries promoted
and are in second year of testing (IETs 29834, 29859

Research Achievements
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and 29287 in AVT1-IM; IETs 30245 and 30241 in AVT1-
LPT; IET 29219 in AVT1-IME and IET 30116 in AVT1-
MS). About 14 high yielding lines were nominated in
wet season, nine in boro and five in dry season trials of
AICRPR 2022-23 testing

Promising line No. 4432
Two bi-parental mapping population for strong
culm (SC) trait from the cross of Swarna/IRGC
39111 (250) and Samba Mahsuri/IRGC 10658
(189) were advanced to F, and F, generations
GWAS-
Association Mapping (AM) Panel was constituted

respectively. Another population for

with 192 genotypes.

Advanced breeding lines JBB 5952, 5960, 5962, 5964,
5966, 5967, 5973 were found to have high GN (320-
472) during kharif 2022. Grain number in the bi-
parental mapping population from the cross of DRR
Dhan 48/Moudamani (612) in F, generation varied
from 29-323 fitting in a normal distribution curve.
Selections in segregating generations: Based on
foreground selection with superior haplotype based
SNP markers, 17 BCF, plants and 19 BCF, plants
(DRR Dhan 48/NX3533) were marker positive for
the trait grain yield.

An observation yield trial (OYT), a preliminary yield
trial (PYT) and a multi environment trial (MET) were
conducted. The test entries in all the trials comprised

selections from indica/tropical japonica crosses and
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marker assisted multi-parent derived multiple stress
tolerance ILs. In the IM group, four entries (JB 204,
JBB 677-1-3, JB01802-6 and IL-19002 recorded yield
advantage of 10.96 to 15.9% over NDR 359. Two
entries IL-19053 and IL-19030 in the IME group,
six entries viz., JBB 678-2, 686-1, 672-2, 684-3, 673-3
and 660-3 in the IM group, JB L-277 in late duration
and IL-19180 in the MS group outperformed best
checks (IME-MTU 1010, IM-NDR 359, L-Swarna
and MS-DRR Dhan 53) with respective duration/
grain type. MET experiments were conducted with
eight test entries and one check in six environments.
Significant G X E interactions were observed. G9 (JBB
1325) is the ideal genotype followed by G7 (JBB 680-
4) and G1 (JBB 689-1). G8 (JBB 674-1) followed by G7
(JBB 680-4), G6 (JBB 683-1) and G1 (JBB 689-1) are the
generally adapted genotypes Mean performance of
the genotypes across the environments varied from
7979 kg/ha (G9-]BB 1325) to 3850 kg/ha (Swarna).
All the eight test genotypes recorded mean grain
yield of more than 6 t/ha with an average of 6877
kg/ha.

GEY/BR/24: Breeding high yielding rice
cultivars tolerant to low soil phosphorus
and nitrogen

A total of 350 germplasm lines were screened. The
plants were nourished with basal application of N
and K, followed by top dressing with N at maximum
tillering stage without the application of phosphatic
fertilizer. The soil P levels were monitored during
transplanting, maximum tillering and grain maturity
stages. The genotypes exhibited a vast amount of
variability for the yield attributing traits under low
soil P conditions. The values for plant yield ranged
from 3 g (F5 MSAC 29-18) to 74 g (16-518) with a
general mean of 26.34 g in low P conditions. The
roots were sampled from low Phosphorous plot
at maximum tillering stage and Root dry weight
(RDW), Shoot dry weight (SDW), Shoot length
(SL), Root length (RL), SFW (Shoot Fresh Weight),
RFW (Root Fresh Weight), Root volume (RV) were
recorded.



16-518

DRR Dhan 60

Genotypes evaluated under low P conditions for yield

190 RILs along with parents (Rasi and Improved
samba mashuri)
low soil P plot (Available P<2 Kg ha') and

normal soil P conditions (available P>18 Kg

were screened under very

ha'). Days to fifty percent flowering increased in
the low soil P condition in the RIL population.
The plant height and productive tillers of the
RILs drastically decreased in the low soil P in
comparison to the normal soil P. There is also a
considerable reduction in the flag leaf length, flag
leaf width, root length, shoot length, root volume
and panicle length. The shoot length and the root
length showed a significant variation among the
RILs both in low and normal soil P conditions and
exhibited decline in the length of the root and
shoot of the plant and a significant decrease in

grain yield.

GEY/CI/ BR/28: Genetic Enhancement of
Specialty Rices of India

A total of 101 coloured rice germplasm were
collected from various sources, characterized for
agro-morphological and yield related traits in the
field. 15 crosses were made using selected speciality
rices with different donors having favourable
genes/ QTLs. 6 introgression lines homozygous
for bacterial leaf blight, blast resistance and yield
enhancing genes in the genetic background of
Swarna; 8 introgression lines similar to recurrent
parent (MTU1010) and homozygous for yield
enhancing genes and 16 introgression lines in the
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Performance of genotypes for shoot and root traits under low P
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genetic background of MTU1121 with tolerance
to phosphorous, bacterial leaf blight and blast
resistance were evaluated. Backcross derived lines
in the genetic background of Jaya (30 BC,F, and 6
BC,F,) were also evaluated. A total of 118 crosses
were made, 250 advanced populations were
generated and 48 station trial entries were evaluated.
1583 germplasm consisting of lines collected from
different states of India, IRRI Philippines, green
super rice lines, INGER lines were evaluated and
maintained. Total of 572 donor lines identified in

AICRPR screening were also maintained.

Coloured rice germplasm screening

GEY/CI/BR/30:Breedinghighyieldingstress
tolerant rice varieties using interspecific
wild introgression lines derived from
Oryza nivara and Oryza rufipogon

Low P tolerant variety DRR Dhan 65 was identified
as promising climate smart variety with both biotic

Research Achievements
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and abiotic stress tolerance by CVRC and notified be the causative gene for QTL gTGW3.1 (RM231-
and released for Andhra Pradesh, Telangana, RM16-RM251) with a PVE of 48%. Novel QTLs
Chhattisgarh and Punjab. 290 BC,F, materials for bacterial blight resistance, gBB-10-1 and
derived from viz., Swarna / O. nivara IRGC81848, gBB-12-1 were identified as candidate genomic
Swarna / O. nivara IRGC81832 and KMR3 / O. regions for further fine mapping and can be
rufipogon WR120 were characterised for yield wutilized for enhancing BB resistance in elite rice
traits. 60 crosses were developed for generation of genotypes. Novel QTLs for false smut resistance
mapping populations and selection of improved were identified in chromosome 4, 6, 7, 10, 11 and
lines from wild, landraces and elite cultivars having 12 using 1 K SNP genotyping and phenotyping
high yield and seedling vigour. Five introgression from 3 years’ data. Genotypes NPS3, NPS8,
lines entered in AICRPR trials were promoted to NPS13, NPS21, NPS25, NPS99 were found to
AVT1. Two secondary F, mapping populations show tolerance to infection with low number
were developed to fine map grain weight based of smut balls. Among 100 germplasm tested,
on QTL mapping in Swarna/ O. nivara IRGC81848 HWR - 42, Danteshwari, Sampada, C.G. Zn Rice-
and Swarna / O. nivara IRGC81832 for 3 years. 2, HWR - 36, Vasumati, Anjali and PTB62 showed
Phenotyping carried out using 516 F, derived high Fe content ranging from 12.6-10.1ppm and
from Swarna x NPK61 and further genotyping by = Zinco Rice M S, Trimbe C.G., Dubraj Mutant-1,
sequencing data using 22 high grain weight and 22~ Shymala, Kasturi, IGKV R2, Durgeshwari, C.G. Zn
low grain weight genotypes showed Os03g0103400 Rice-2 and Danteshwari showed high Zn content
which encodes GRAS transcription factor could ranging from 30.8 -25ppm.
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Novel QTLs for bacterial blight resistance identified from Swarna/ Oryza nivara BILs

GEY/CI/ BR/10 Breaking the yield plateau were evaluated for morphological traits. Four lines
in native aromatic short and medium iz, SRB-2202-7-14-Q1, SRB-2202-7-26-Q7, SRB-2202-
grain rice through classical and molecular 7-35-Q11, SRB-2202-7-41-Q29 were identified to have
breeding good yield, grain quality and with moderate aroma

New crosses were attempted using Ketkijoha, TCVM- with grain type varying from medium slender to short

1, GARI, Jeerabattis, BRRI Dhan 75, Pusa Basmathi bold. New modified methodology of identification of
1121, Dhanguri, HUR 4-3. Advanced breeding lines ~27°™a using PCR tube method was standardized.
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The method is of high relevance when large number
of limited amounts of sample needs to be evaluated
in lesser time period and in a cost-effective manner
with low man power. Five samples of aromatic
and nonaromatic rices viz.,, Sugandha Samba (S1),
Dubraj (S2), Kalikamod (S3), Pusa Basmathi 1121 (S4)
and Swarna (S5) along with C1 (BPT 5204) and C2
(Shobini) as negative and positive checks respectively
were analysed for presence or absence of aroma and

Assesstment of aroma at different temperatures
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Assessment of aroma over a temperature scale
Hybrid Rice

GEY/CI/HY/13: Development and evaluation
of three-line hybrids with better grain quality
and resistance to major pests and diseases

Seven hybrids wviz.,, IIRRH 150, IIRRH 151, IIRRH
152, IIRRH 153 (IHRT-E); IIRRH 148, IIRRH-154
(IHRT-ME); IIRRH 154 (IHRT-M) were nominated to
AICRPR trials. Of the 106 promising lines developed
from indica (Parental lines) and tropical japonica
crosses, based on molecular screening results, 13
genotypes with both Rf, and Rf, were selected and
test crossed with four CMS lines. A total of 52 hybrids
were developed by crossing 13 genotypes with four
CMS lines namely IR68897A, IR79156 A, APMS6A and
PUSASA in L X T fashion. The resulting 52 hybrids
along with 17 parents and 8 checks were evaluated for
14 yield and yield related traits for combining ability
and heterosis studies. Among testers, PUSA5A was
identified as good general combiner for majority of the
yield and yield related traits. Among lines, IJD28 for
single plant yield and biomass; 1JD38 for productive
tillers, total number of tillers, panicle exsertion ratio,
pollen fertility and spikelet fertility per cent; IJD13 for
panicle length, panicle exsertion ratio and thousand

100bp —*

31

IIRR Annual Report 2022

also the intensity of aroma with different treatments of
temperature, time period, grain number, type of plant
sample. The method was validated against advanced
breeding lines and aromatic lines using KOH method
and molecular marker BADEX7-5 which identifies
8bps deletion in exon 7 of Chromosome 8S. The
results of the method showed collinear results with
KOH method and with molecular marker BADEX7-5.
The method which will be re-evaluated further.

C2 . 5% 52, S3°Sagrhh
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Amplification pattern of BADEX7-5 in fragrant (F) and
non-fragrant (NF) rices

grain weight; IJD4 for thousand grain weight; IJD30
for pollen fertility, spikelet fertility and biomass were
identified as good general combiners. The two best
hybrids were identified based on sca and gca effects
and mean performance PUSA 5A X IJD13 for panicle
length, spikelet fertility, single plant yield, biomass
and per day productivity and PUSA5A X IJD75 for
days to 50% flowering, single plant yield, harvest
index and per day productivity.

GEY/CI/HY/15: Genetic enhancement of
parental lines suitable for aerobic and
tolerance to salinity conditions through
conventional and molecular approaches

DRRH 4 (IET 27937) world’s first aerobic hybrid,
(S.O0. 4065(E). dt 31 Aug, 2022) and DRR Dhan 64
[IET 28358 (RP 5599-212-56-3-1)], an early maturing
(115-120 days) and N use efficient rice variety (S.O.
4065(E). dt 31* Aug, 2022.) were released and notified.
The hybrid IIRRH-115 (IET 27847) was promoted
in AVT1-CSTVT trial and will be evaluated in AVT
2 of CSTVT trial. APMS6B possessing BB and PuP1
introgression lines was converted into new CMS line.
Parental lines namely RP6338-9 and RP5593-83-12-3-
1 (MTP-1)/1ET26168 for high temperature and sodic
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conditions respectively were registered with NBPGR.
Identified parental lines and hybrids for heat tolerance
with different staggered sowing and two BILs derived
from KMR3/N22 namely RP6338-24 and RP 6338-155
under high temperature stress with high Zinc content
(>30ppm). Based on station trial evaluation, the new
hybrid combinations namely PSV 6363, PSV 3401,
PSV 5733, PSV 4581 and PSV 8172 were included
in station hybrid trial for evaluation. New hybrids
included in seed production trials namely APMS6A /
PSV7272, APMS 6A/NPVR 11, APMS6A/PSV 4564,
APMS6A /PSV3366 for nominations for AICRPR in
aerobic and salinity trials respectively. MABB derived
restorer lines namely RP 6340-NPVR-32 & RP 63340-
NPVR 1 possessing drought tolerant QTLs (gDTY12.1,
gDTY2.3, gDTY1.1 and qDTY6.1), RP 6341-VTCP 56,
RP 6341-VTCP45 possessing Saltol, RP 6342-MB44
and RP 6342-TCP2 possessing SUB1 and RP 6343-
BP10-5 with Xa21, Xa38 + Pupl in the background of
APMS6B were promising introgressed lines and will
be registered as novel genetic stock with tolerance
to different abiotic stresses and also utilized in
development of hybrids for unfavourable ecologies.

GEY/CI/HY/: Development and evaluation
of biotic stress-resistant restorers and their
hybrids for yield and grain quality traits by
conventional and molecular approaches in rice

The improved restorer lines with multiple stress
resistance/tolerance were genotyped with the help
of SNP markers and lines having multiple stress
tolerance genes were identified. A total 752 lines were
genotyped using low density 10 SNP panel for the
genes viz., Pi-ta, Xa-21, DTY 3.1, Rf4, Saltol, DTY-2_2,
DTY3-2, NAS3_2, Pi54 and IR 36 ms (male sterility).
The results were utilized in selecting restorer lines for
developing experimental rice hybrids for heterosis and
grain quality analysis. Potential restorers with biotic
and abiotic stress resistance/tolerance were utilized in
three-line hybrid rice breeding and experimental rice
hybrids were developed and evaluated in the multi
locations. A total of 20 R X R crosses for targeting
traits viz., yield, multiple stress tolerance and grain
quality were taken up. 760 improved restorer lines
were genotyped with 1K RiCA mid-density SNP
genotyping panel consisting of roughly 800 genome-
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wide markers, 22 quality-control markers and up to
200 trait markers, distinguishing 87 high-value genes
and QTLs. The high-yielding, low P tolerance (LPT)
genotype RP5964-82 (IET 28821) derived from the
partial restorer improvement program is under final
year of testing in the AICRPR AVT-2 LPT trial. The
improved restorer lines with blast resistance genes viz.,
Pi9, Pi54 and Pi54+Pi9 were evaluated in the disease
screening nursery. The lines RP 6617-58 (PRS 58), RP
6617-59 (PRS 59) and RP 6619 (PRS 17) were derived
from RP 5933-1-19-2 R X O. minuta (Pi9). The line RP
6618 (PRS 50) was derived from the cross RP 5933-1-19-
2 R X Tetep (Pi54). By utilizing hidden genes from wild
species viz., O. rufipogon and O. nivara, development of
pre-breeding lines for improving hybrid rice parental
lines for genetic diversity and out crossing, biotic and
abiotic stress tolerances are under progress.

GEY/CI/HY/16 - Genetic improvement
of maintainer for biotic stress and yield
enhancing genes

There were 350 test crosses evaluated in test cross
nursery during 2022 and identified 65 maintainers
which includes TCP 3901, 3905, 3912, 3916, 3921, 3922,
3924, 3927, 3959, 3966, 3970, 3971, 3972, 3974, 3980,
3981, 3984, 3987, 3988, 3990, 3994, 4007, 4033, 4034,
4035, 4054, 4057, 4081, 4095, 4097, 4099, 4104, 4105,
4106, 4110, 4124, 4136, 4137, 4139, 4141, 4142, 4155,
4162, 4163, 4165, 4166, 4169, 4170, 4173, 4180, 4194,
4205, 4208, 4209, 4210, 4211, 4212, 4213, 4214, 4224,
4225, 4228, 4338, 4344, 4348, 4349. The genetically
improved for out crossing ability (stigma exsertion),
bacterial leaf blight, blast, elongation of upper
internode (eui) and low phosphorous tolerance
promising maintainers were converting into CMS
lines and which are in different back crosses in
different maintainer line back ground includes IR
58025B, IR 79156B and APMS-6B. Based on previous
season morphological and molecular data, there were
24 plants were grown from plant to progenies row and
visual selection was imposed on BC,F, population.

GEY/CI/HY/14 - Establishmentand validation
of heterotic gene pools in hybrid rice

16 R lines from the clusters (1, 2, 3, 4 and 5) formed
based on molecular genetic distance (SSR Based) and



two CMS lines (APMS6A and IR59156A, from cluster
4) were selected and the test crosses were attempted
in LXT mating fashion. The generated 32 hybrids
were evaluated. Significant differences among all
the crosses for all the nine traits were observed. Nine
yield traits were recorded for all the hybrids, parents
and along with the six checks. Based on combing
ability analysis, among lines, APMS6B was identified
as a best combiner for PT and UFG and IR79156B was
identified as a best combiner for majority of the traits.
Best combiners among testers were identified based
on significant General Combining Ability. Among
32 evaluated hybrids, 19 hybrids were identified
with significant positive standard heterosis over six
checks for single plant yield. Correlation between
hybrid grain yield, molecular genetic distance,
specific combining ability, mid parent grain yield
and better parent grain yield was studied. Significant
positive association was observed between HGY
and SCA. All the marker group combinations have
shown positive average standard heterosis. Among
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5 group combinations, RG3 (Restorer Group 3) X
BG2 (Maintainer Group 2) group combination has
given higher heterosis average over the best check
(Gontrabidhan-3) for grain yield. For the development
of standard heterotic groups and to correlate with
SSR/SNP based grouping and Morphological trait-
based grouping, the available parental lines along
with few promising varietal and hybrid checks were
subjected to high throughput genotyping (IKRICA
SNP Genotyping through INTERTEK). From the
clusters generated based on SSR and SNP genotyping
and morphological characterization, 24 R lines and
three CMS lines (APMS6A, IR79156A and CRMS32A)
were selected and generated 72 hybrids in LXT
mating fashion. All the marker group combinations
have shown positive average standard heterosis,
RG3
Group 3) X BG2 (Maintainer Group 2) group

among 5 group combinations, (Restorer
combination has given higher heterosis average over

the best check (Gontrabidhan-3) for grain yield.

Marker group combination wise average Hybrid Grain Yield (HGY), Molecular Genetic Distance
(MGD), Specific Combining Ability (SCA) and Standard Heterosis (SH)

Marker group

Combination

RG1 X BG2 19.80 0.24 -0.93 29.19
RG2 X BG2 21.03 0.25 3.47 46.30
RG3 X BG2 22.10 0.26 1.74 61.25
RG4 X BG2 20.98 023 -3274 30.74
RG5 X BG2 18.85 0.22 0.83 38.70

e . YiedAdwnegety |
HGY (g) MGD | SCA | Gontrabidhan | NDR359
(15.33 g) (10.53 g.)

Yield Advantage (%)
CO-51 US314 US312 HRI174
(14.03g) | (14.30g) | (9.03g.) | (13.40 g.)
88.01 41.11 38.44 119.24 47.74
95.72 46.89 4412 128.23 53.80
109.90 57.54 54.57 144.78 64.95
90.27 42.80 40.11 121.87 49.52
101.8 51.50 48.60 135.30 58.60

Heterotic grouping

Marker group combination wise average heterosis
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ABR-Application of biotechnology tools for rice improvement

ABR/CI/BT/17: Application of genomic,
transcriptomic and proteomic tools for
understanding and improvement of yield
heterosis in rice hybrids

Divergent restorers for development of heterotic
hybrids, were identified from recombinant inbred
lines (RILs) derived from KRH-2. The genetic diversity
and fertility restoration loci (Rf) based population
structure was assessed using a combination of
expressed sequence tag (EST)-derived and genomic
simple sequence repeat (SSR) markers. Most of the
high yielding RILs were observed to possess the
major fertility restorer genes, Rf3-Rf4, while the
low yielding RILs had only the Rf3 locus. Selected
genetically diverse high and low yielding RILs were
test crossed with the female parent IR58025A, to
test their fertility restoration ability and heterosis in
hybrids. Novel hybrids derived from the test-crosses
between high yielding RILs, namely RIL-1, RIL-12
with IR58025A, demonstrated significant positive
standard heterosis for total grain yield/plant over
varietal checks Akshayadhan, Varadhan and hybrid
check KRH-2. Likewise, the hybrid derived from
the lowest yielding RIL-24 (IR58025A/RIL-24), was
observed to be significantly positively heterotic over
the checks. Agro-morphological evaluation of these
better-yielding novel test-cross derived hybrids
demonstrated their statistical significance (p < 0.05)
for the traits viz., total grain yield per plant, panicle
weight, productive tillers, 1,000 grain weight, filled

(A)

2—> KMR-3R with high-vicldng
group

—> IR58025A
< with low vielding

She group

grains per panicle. The assessment of parental genome
recovery of IR58025A and KMR-3R among the
selected high-low yielding RILs with 126 genomic and
EST-derived SSRs demonstrated higher proportion of
KMR-3R’s genome in high-yielding RILs. at least by
10%. Further, single nucleotide polymorphism (SNP)
genotyping of high and low yielding RILs identified
signature allelic changes which contributed for
conspicuous yield differences among them. A strong
correlation was observed between the SNP score and
YLD of the novel hybrid, supporting the hypothesis
that higher the number of significant SNPs in RIL,
higher is the magnitude of standard heterosis in novel
hybrids, corroborating the test cross data.

ABR/CI/BT/6: Identification of genes for
grain filling in rice (Oryza sativa)

A set of 188 rice accessions from the Rice Diversity
Panel 1 (RDP1) was evaluated at two environments
their
genotypes with > 50 grains on lower secondary

for panicle architecture, 13 promising
(GLS) of the panicle were identified. Genome-wide
association mapping using 5.2 M SNP dataset has
identified marker trait associations for different
panicle traits, especially for spikelets total (STOT) on
chromosome 6, grains total (GTOT) on chromosome
4 and grain filling % total (GFTOT) on chromosome
3 and 12. Novel significant QTL was identified for
grains secondary (GS) on chromosome 4 at 5.98 Mb.
Candidate genes underlying the QTLs within in the

linkage disequilibrium (LD) of 205kb were explored

-_"“‘*m-_______“

(B) axm

Nh“-—-—. & T~
w% I;_‘\'a!

Cluster diagrams based on molecular and morphological data using weighted neighbour joining (NJ) method. A. Radial
tree showing the molecular clustering of parents, IR58025A, KMR-3R and 105 KRH-2 derived RILs into 13 clusters. B.
Weighted neighbour joining (N]J) tree showing morphological clustering of KRH-2 derived 105 RILs in 10 clusters.
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for three traits STOT, GTOT and GFTOT. For
GFTOT, the candidate gene LOC_0S3g62720 (35.494
to 35.497Mb/35,494058 to 35,497784), harbouring
23 SNPs, was found to be associated with high
expression in the reproductive tissues, especially in
pistil (RGAP database). Of 23 SNPs, three were non-
synonymous at 35,496,399bp (A/G polymorphism),
35,497,210bp (G/ A polymorphism,) and 35,497,424bp
(G/ A polymorphism) with amino acid substitutions
from Ile(I) to Met (M); Met (M) to Ile (I) and Arg(R) to
His(H). Three haplotype groups, haplotype A (n=81),
haplotype B (n=19) and haplotype C (n=16) were
formed and significant association was observed for
both GFTOT. Haplotype A (GFTOT 71.7%) was found
to be superior group than haplotype B (GFTOT 63.9%)
and C (GFTOT 71.3%).

=] CFTOT Rice OF b

logyy (P)

0 Colour Koy

0.3 o4 oe OB 1

Local Manhattan plot (top) and LD heat map (bottom) of
QTL on chromosome 3 for grain filling total (GFTOT)

ABR/CI/BT/17: Transcriptomics and
cloning candidate gene OS10G0416500 for
sheath blight resistance

A promising candidate gene OS10G0416500 encodinga
novel chitinase was identified for sheath blight disease
resistance using whole-genome transcriptome and
qRT-PCR analysis previously. Os10g0416500 (named
as Oschibl) is a PR-8 protein (Class III chitinasel), a
Glycohydrolasel8 (GH18) class member. It is having
only one exon without any intronic region. The Tetep
allele of this gene was amplified using RT-PCR. The
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complete gene was cloned into pENTR vector and then
subcloned into plant transformation vector pGWB5
using Gateway cloning. Then the plasmids were sent
for sequencing to check the orientation of the cloned
gene. After all these confirmations, the plasmid
pGWBS5: Oschibl was mobilized to the Agrobacterium
LBA4404 strain. The embryogenic calli were produced
from Taipei309 rice seeds with MS modified media.
Round and globular compact embryogenic calli
were co-cultivated with Agrobacterium (LBA4404)
harbouring pGWBb5: Oschibl for 48 hrs in the dark.
After three rounds of selection, the calli was shifted
to regeneration media for shoots induction and then
in rooting media for roots development. The plantlets
with roots were later transferred to Yoshidha media
for hardening and later transferred to biosafety glass
house for hardening in soil. The plants were raised for
three months and the putative T plants were analyzed
for PCR confirmations. PCR confirmations were done
using primers specific to Oschibl gene, 35S promoter,
hygromycin (hyg or hpt) and green fluorescent protein
(gfp). Fifteen plants showed positive PCR bands with
all primer combinations in T, The transformation
efficiency was 9.09%. Further, these 15 plants were
selected for segregation analysis.

Hundred seeds from each of the 15 transgenic lines
(T,) obtained from putative transformants (T)) were
germinated on the %2 strength MS basal medium
containing 35 mg/l hygromycin. Out of 15 lines
(T,), only 10 lines showed monogenic Mendelian
segregation with a ratio of ~3 hygromycin resistant:
~ 1 susceptible, indicating these are single-copy
T-DNA integration transformants and considered as
homozygous for hpt gene. After segregation analysis,
again PCR confirmation was done in T, transgenic
lines. Among the 10 monogenic lines, 3 lines obtained
from three independent batch of transformation were
selected for further evaluation based on the transgene
expression. The transgene relative expression levels
were up-regulated in RS-NT1-65-3, RS-NT1-69-1
and RS-NT1-144-1 with 5.63, 4.85 and 7.45-fold
respectively, when compared with non-transgenic
plants.

Detached leaf bioassay was adapted to screen the
transgenic plants against sheath blight pathogen R.
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solani. The transgenic lines RS-NT,-65-3, RS-NT,-69-1
and RS-NT,-144-1 showed significantly lower disease
symptoms than non-transformed plants. The size of
the lesions on the leaves RS-NT,-65-3, RS-NT,-69-1
and RS-NT,-144-1 was found to be lesser than the non-
transgenic control. The non-transgenic control plants
showed larger yellow infected lesions, which turned
brown after four days of infection. These plants were
screened for sheath blight resistance with highly
virulent R. solani AG-1-IA. After 6 days, the disease
incidence was higher in control plants and the disease
score was 7. The transgenic lines RS-NT,-69-land
RS-NT,-144-1 showed disease of 1.0. The transgenic
lines showed significantly lower disease symptoms
than non-transformed plants Symptoms appeared as
oval-shaped, light-grey to dark brown lesions on the
leaf sheath. In control the symptoms were present in
higher portion of the sheath and many necrotic lesions
were appeared in contrast to T, lines.

Schematic representation of rice callus (Taipei309) transformation
with Agrobacterium mobilised chitinase gene from callus induction
to hardening of plantlets. a) callus produced from seed b) co-
cultivation of callus with Agrobacterium (LBA4404) c) Callus kept
in selection media d) Regeneration of plantlets e) Shoot induction
f) Root induction g) Plantlets in Yoshida media for hardening h)
Hardening of rice plants in soil

ABR/CI/BT/16: Exploring the
resources for rice improvement

mutant

A total of 417 transcripts were up regulated and
367 were down regulated in the CPE-109 compared
to the wild type. 21 differentially expressed genes
(DEGs) were found in the four genomic regions
identified through QTL-seq. 17 genes were up
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regulated and 4 genes were down regulated. Among
the down regulated genes, Os12g0126300 codes for
AP2/ethylene responsive element binding protein
was only present and rest 3 genes are hypothetical.
Similarly, DEGs were also found in the four QTLs
identified through linkage mapping. Transcriptome
analysis also revealed that a number of transporters,
plant hormone related functions, an auxin regulated
protein - Os07g0486500, a GA3 regulated gene
050680569900 (ent-kaurene synthase), two cytokinin
related transcripts - 0s07¢0486700 (cytokinin-O-
051050479500
riboside 5’-monophosphate phosphoribo hydrolase)

glucosyltransferase?2), (cytokinin
were upregulated and one ethylene biosynthetic gene
ACC synthase (Os01g0192900) ethylene responsive
factor-2 (Os05¢0497300) and one cytokinin signalling
pathway transcript (Os04g0442300) were down-
regulated in the mutant.

The two SNPs KASP 12-12 (Chr12:1.26Mb) and KASP
12-16 (Chr12:1.51Mb), showed a tight association
with CPE trait in the F, population (n=200). The
marker KASP12-12 having mutation in AP2/ethylene
responsive element binding protein (Os12g0126300)
and KASP 12-16 marker having the mutation in
F-box domain-containing protein (Os12g0131400)
were validated with advanced breeding lines (BC1F6)
(n=29), entire F, population (n=200) derived from the
cross CPE-109 Vs BPT, other CPE mutant lines (n=12)
and with other released rice varieties exhibiting
complete panicle exertions. The marker KASP12-12
also showed linkage in the F, population derived
from the mutant crossed with RPHR 1005 and hence
is considered as a reliable marker for CPE trait.

KASP-12-16 targeting
cyclin-like F-BOX
domain containing

KASP-12-12,targeting
AP2/ethylene responsive
Oelement binding protein

protein
00 | Im} s 2000.00 251
050 1000.00
0.00 = 1-“"'
BPT-5204  TI-109 0 BPT-5204  TI-109

Expression analysis of the genes, whose makers
showed association



ABR/CI/BT/19: Elucidation of long non-
coding RNAs and association of molecular
markers for important root traits under
aerobic condition

The long non-coding RNAs IncRNA) (>200
nucleotides, not encoding proteins) were expressed
significantly under the aerobic condition in CR Dhan
202 and BPT 5204 in the previous study related to
RNA-seq data of roots and shoots. To understand
the differential expression and molecular mechanism
of IncRNAs under aerobic condition, the roots of
the earlier identified line having robust root system
architecture, early vigor (T1-128) viz., BPT 5204 and
CR Dhan 202 were sequenced for IncRNAs at the
panicle initiation stage under controlled aerobic
condition in three biological replications. The rRNA
reads were depleted (rRNA removal using QlAseq
FastSelect rRNA Plant Kit) and mRNA was enriched
for IncRNA sequencing on Illumina NovaSeq 6000
platform. Thirty million reads emanated from each
sample on average were aligned to the reference and
the extracted non-coding RNAs (coding potential =
0) are being deployed for studying the differential
expression of IncRNA in the three lines. The earlier
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identified SNPs have an index near to one and
functional relevance to root-related traits from
the MutMap QTL-seq data were validated using
Kompetitive Allele Specific PCR (KASP) assays in
the lines showing extreme phenotypes (root volume/
length in F, mapping population), North-eastern
landraces, aerobic and anaerobic released varieties
and BPT-5204 mutants showing high root length
and volume. The KASP SNPs at 3243938 position
C/T (Chrm 12 effected genes OsACTPK6 act domain-
containing protein kinase 6-actpkl - OsFbox646;
intergenic_ region) and 23181622 position C/T
(Chrm 2 effected genes, 0s02g0597000 Regulator of
chromosome condensation, RCC1 domain-containing
protein; significantly
associated with the desired robust root phenotypes.
These markers can be further deployed on a larger set
of germplasm for association studies in relation to root
system architecture, dry direct seeded establishment,
aerobic rice adaptation-related traits in rice. The
North-eastern lines showing the robust root system
architecture and early vigour have been crossed
with MTU 1010 and mapping populations have been
developed for the validation of the earlier identified
marker-trait associations for root traits.

downstream_gene_variant)

RUE - Enhancing resource and input use efficiency

on
and

RUE/CP/AG/11: Strategic research
enhancing water wuse efficiency
productivity in irrigated rice system

Iron coated seed found significantly promising over
untreatedintermsofyield attributesand seed treatment
with Trichoderma species was on par with iron coated
seed in three methods of cultivation. Under direct
seeded rice, the performance of Fe coated seed was
significant under 1-2 cm water level condition caused
by unpredicted rains. Alternate wetting and drying
(AWD) saved 15 per cent of total water requirement
during crop growth period. Among the systems of
cultivation, mechanised SRI method required the
lowest amount of water (12.2% and 14.3% less of
mean applied water than drum seeding and normal
transplanting, respectively). Hydroponic nursery
raised in trays was used for mechanised transplanting
to test for its suitability for mechanized transplanting
in SRI. The yields are on par (6.12 t/ha and 6.07 t/ha)
in both the situations mat and hydroponic nursery.
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Hydroponic nursery was suitable for SRI without
any yield reduction and makes it convenient for year
round seedling production.

RUE/CP/AG/18 Development of Climate
smart and economic weed management

technologies
establishment systems

for changing rice

Theweedflorarecordedinthetrialincluded Echinochloa
crusgalli, Cyperus difformis, Cyperus rotundus, Eclipta
alba. Ammania baccifera, Marsilea quadrifoliaetc. Weed
population showed group wise dominance of
Grasses-Sedges-Broad Leaf Weeds (BLW) at 30 DAT,
Sedges-Grasses-BLW at 45 DAT and BLW-Grasses-
Sedges at 60 DAT. With the objective of working out
the feasibility of reducing chemical herbicide usage
in weed control of aerobic rice system, the trial was
conducted during kharif 2022 with five treatments
and four replications in Randomized Block Design.
viz., mulching with rice husk @ 5t/ha, mulching with
rice straw @ 5t/ha, mulching with Glyricedia, hand
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weeding twice and unweeded control. The lowest
weed population and weed biomass was recorded
in the treatment mulching with rice straw @ 5t/ha.

Weed dry biomass (g/m?)
140.00

120.00

..
2
o
3

80,00

Weed dry hiomass (g/m2)
:

Treatments

= Grasses at maxi. tillering stage = Grasses at panicle initiation stage

= Sedges at maxi. tillering stage Sedges at panicle initiation stage

- BLW at maxl. tillering stage = BLW at panicle Initiation stage

= Total weeds at maxi. Tilering stage
Weed dry biomass (g/m?)of sustainable weed
management in aerobic rice system, kharif-2022

Among the Post emergence herbicides/ combinations
tested, pre-emergence herbicide pretilachlor 50 EC @
500g a.i./ha was found superior over pyrazosulfuron
ethyl 70% WDG @ 21g a.i./ha. The combination
herbicide penoxsulam 1.02%
(5.1%) ready mix @ 150g a.i./ha, triafamone
20%+ ethoxysulfuron 10% WDG @ 67.5g a.i./ha,
florpyrauxifen-benzyl (2%) + cyhalofop- butyl (10%)
ready mix @ 150g a.i./ha recorded higher weed

+ cyhalofop-butyl

control efficiency, lower weed flora, lower weed
density, lower weed dry biomass, higher crop growth
parameters, yield attributes, grain yield kg/ha, straw
yield kg/ha and comparable to hand weeding twice at
20 and 40 DAS. Sequential application of pretilachlor
50 EC @ 500 g a.i./ha as pre-emergence within 3 DAS
fb penoxsulam (1.02%) + cyhalofop-butyl (5.1%)

Rice crop
growth stages

40.00
oo MHBANN ol Hl 0 ll |l
T1 T2 T3 T4 TS

= Total weeds at panicle initiation stage

at maximum tillering and panicle initiation stages
Mulching with rice husk @ 5t/ha was found to be 2"
in the order.

Yield and yield attributes

i 8 8 88

Grain yield (t/ha)
No. of panicles per sq. m

o B N W oA W@ N

T1- T2- T3 Ta- Hand -

o

with Rice  with Rice with twee eontrel
husk@ strawd®  Glyricidea
St/ha St/ha
Treatments

Grain yield t/ha
st No of panicles/m32

Yield and yield attributes of sustainable weed

— Harvest index

management in aerobic rice system, kharif-2022

ready mix @ 150 g a.i./ha as post-emergence at 15- 20
DAS was identified as the economically feasible post-
emergence herbicide combination for broad-spectrum
weed control in wet direct seeded rice.

Content of Weed Management for development
of Rice IPM App in English language- Farmers
friendly Weed Management module of different rice
establishment systems was generated and contributed
for Rice IPM app English version. In this module from
basic information of Pests, Weeds in Rice cultivation,
Different groups of weeds, critical period of weed
competition in different establishment methods,
different control methods, chemical herbicides for
effective weed control, Integrated Weed Management
etc were provided when using the mobile App.

3 Grasses

HOW TO IDENTIFYT

Paspalumspp. Dinebraspp, Leptochloaspp,
Leersiaspp etc.}

How to identify?

= Manual or mechanical weeding

> If row planted, concweedes can be operated 1o
remove and incorporate

> Cannot tolerate submergence and floading
paddy fields will kil

2 iy S8 oy o pha
herbicides  like  butac @ 1ltsacre  or
pratilachior @ 0.5 il arilophon. 350
= ml/acre or

HINOCHLOA COLON/ @80 gm/acre can Tae wrsmine) s st Wre e

HNOCHLOA CRUSE,

or
letout for 48 howrs to hawe herbicide offect on
weeds

20 presmergence application (= missed. early
{l

LLCRSIA | CRAMDR S DINCERA

pyTibacTodm
- R i _ . £t 2.5 leaf stage of weeds in 200 Itres water.

= Initially mimics rice seedlings. Either ligule

ar auricies or both are absent, z At 2530 day= after planting spray application

of Ethoxysutfurcn gmyacre or

> Leaves are smooth, thin, dark in colour @8

SnCre o a ) Rem mabe Shusnn SO0

Weed management in rice with [PM mobile app

The farmers field monitoring in districts of Telangana,
indicated a weed shift. Over the years, the grass
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weed (Leptochloa) is becoming major problem and the
herbicides available with local dealers are not able to



control it. Similarly, Paspalum spp., Cyanotis spp. are
the difficult to control dominant weeds. In Nellore
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and Tirupati districts of Andhra pradesh, in direct
sown rice, the farmers are facing similar weed.

Monitoring Weed shift in broadcast seeded DSR in Marlapadu Village, Telangana State

RUE/CP/SS/21: Exploiting soil legacy
phosphorus and enhancing phosphorus
use efficiency in irrigated rice

The study aims at utilization of soil legacy phosphorus
as well as improving fertilizer phosphorus use
efficiency. Field experiments were conducted to
evaluate various phosphorus management strategies
viz., addition of phosphorus solubilizing bacteria,
addition of phosphorus activators (humic acid)
and coating the fertilizer phosphorus for slow and
gradual release. Treatments consisting graded levels
of Phosphorus with humic acid and phosphorus
solubilizing bacteria combinations along with coated
phosphorus, were imposed in a randomized block
design with improved Samba mahsuri. The results
revealed that, application of 40 kg P in combination
with Phosphorus solubilizing bacteria resulted in
highest number of tillers m? (442), panicles m? (405),
grain yield (5650 kg ha') and straw yield (7693 kg
ha™).
solubilizing bacteria recorded the highest number

Treatments supplemented with phosphorus

of microbial population irrespective of the dose of
phosphorus application. The yield improvement
by the various management practices was to the
tune of 2-18% over respective fertilizer dose control.
Application of coated phosphorus fertilizers registered
higher agronomic and recovery efficiency than their

respective uncoated phosphorus treatments.
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RUE/CP/SS/19: Evaluation of nano ZnO
nanoparticles on performance of rice

The field-level testing on nano ZnO was initiated
during 2020 with two sprays of ZnO nanoparticles
at 50, 100 and 150 mg/L, ZnO at 500, 1000 and
1500 mg/L and 0.5% ZnSO, Subsequently, it was
suggested to use higher doses for the evaluation in
the current year. The increased levels included the
dose of nano ZnO i.e. 250, 350, 500 mg/L and IFFCO
Zn. Results revealed that increasing concentrations
of nano ZnO to 500 mg/L had registered a higher
SOD (25.7 U/min/g), CAT (87.3 H,O, reduced/
min/g), POX (2.7 p mol tetra guaiacol formed/
min/g) and chlorophyll content (36.4 mg/L) as
compared to lower concentrations. Significant
improvement and higher Zn content (35.1 mg/kg)
in straw were observed with the application of nano
ZnO @ 150 mg/kg followed by 0.5% ZnSO4 (26.9
mg/kg) and IFFCO Zn (25.6 mg kg?). Two sprays
of ZnSO, registered the highest grain yield (4.59 t/
ha), which was 27 per cent higher than the control
plot (3.62 t/ha). The application of nano ZnO @ 150
and 250 mg/L has shown grain yield as 4.17 t/ha
and 4.39 t/ha, respectively. Application of nano ZnO
@ 150 mg/L significantly improved the Zn uptake
in both straw (150 g/ha), grain (107 g/ha) and total
uptake (257 g/ha).

Research Achievements



Research Achievements

IIRR Annual Report 2022

Grain and straw yield (t/ha)

6.00 = Grain Yield ==®==Straw yield

5.00

4.00 | 3.62 3.68

3.00

2.00

1.00

0.00

Control Bulk Bulk Bulk Nano Nano NanO Nano ZnSO04 IFFCO
ZnO 500 ZnO ZnO  ZnO 150 ZnO 250 ZnO 350 ZnO 500 Zn
1000 1500

RUE/CP/SS/16: Study of rice vegetation
in terms of crop stress to model the yield
using NDVI

A stack of 276 NDVI images was created for six water
years covering from 2016-17, for Time series analysis
using a software, TIMESAT. An area of 30 acres in
West Godavari was selected for phenology metrics
of rice varieties. Data pertaining to about 112000 soil
health cards in Telangana State issued under Model
Village Programme from Department of Agriculture,
Government of Telangana were obtained and curated
to eliminate the duplicate and erratic entries for
generation of various soil theme maps by interpolation.
The soil themes included pH, EC, OC, N, P, K, S,

Cu, Mn, Zn, Mn and B. Temporal study of NDVI
and SAVI of a field grown with DRR Dhan 48 with
Sentinel 2 data (10 m resolution) was done and the plot
showed various stages from transplanting to harvest
during Rabi. It is imperative that any rice field (with
considerable area) can be monitored in near real time
using free satellite data and processing software, SNAP
(Sentinel Application Platform). The plot of minimum
and maximum NDVI among 121 pixels and the mean
NDVI of 121 pixels represented the dynamics in rice
vegetation condition. A bell-shaped curve, typical of
growth curve with certain deviations was seen. In fact,
these deviations indicate aberrations in crop health
and are important in forewarning about crop stress.
(Minimum, maximum and mean NDVI of a rice field).

Min. and max. of NDVI (121 pixels)
e = 3
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SSP- Sustaining rice system productivity

SSP/CP/AG/15: Sustainable intensification
of conservation agriculture practices in
rice-maize system to enhance system
productivity in Southern India

System productivity of conservation agriculture
(CA) -based minimum tilled rice-maize was inferior
during the first three years but was superior to the
conventionally tilled method in the fourth and fifth
year. Pooled analysis revealed that the conventionally
tilled rice-maize system resulted in a similar system
productivity as that of the CA during the study period.
Echinochloa crusgalli (L.) Beauv., Echinochloa colona (L.)
Link., Cyperus esculentus L., Cyperus rotundus L.,
and Parthenium hysterophorus were among the weed
flora that appeared in the rice-maize system over time.
Regardless of treatment, the total weed population
rose as the years continued. The wet direct seeded
rice-based plots had a larger overall weed population
than the transplanted rice-based plots.

Location specific studies to identify the existence,
magnitude and statistical significance of different
types of extreme weather events and to understand
the regional-level climate change in the Varanasi
district of Uttar Pradesh during the period 1980-2018
using ETCCDI indices through RClimDex software.
The annual mean maximum temperature, warm days,
diurnal temperature range and monthly minimum of
maximum temperature have decreased significantly
by 0.029 °C, 0.159 days, 0.032 °C and 0.122 °C per
year, respectively whereas cool days and cold spell
duration have increased significantly by 0.264 °C
and 0.372 days per year, respectively, indicating an
increasing cooling effect over the study area. The
increasing drought over the study area is evident as
the number of rainy days and consecutive wet days
have decreased significantly by 0.262 days and 0.058
days per year, respectively. This study stresses the
development of adaptation strategies to overcome the
adverse effects of extreme weather events over the
Varanasi district.

Two-season field experiment was conducted to
study the seed production and shattering pattern of
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barnyard grass (BYG) in response to its emergence and
crop geometry. The experiment was laid out in a split-
plot design with four replications. Increasing crop
spacing by 10 cm in each row and column increased
the seed production of BYG by 20%. The wider crop
geometry also recorded significantly higher density
(17.2%), dry matter production (39.6%), leaf length
(11.6%) and panicle count (24.7%). Management
techniques need to be developed to control escaped
or late emerged BYG in order to prevent soil weed
seedbank enrichment and to ensure sustainable weed
management.

Temperature and precipitation are key elements in
describing climate. We projected future climate of
Odisha in three time slices viz., near (2011-2039), mid
(2040-2069) and late (2070-2099) century using CMIP5
multi-model ensemble. The projection showed an
increase in minimum and maximum temperature
in Odisha under RCP4.5 and RCP8.5 scenarios. The
western part of Odisha (Sambalpur) is expected to
experience more warming, as the maximum and
minimum temperatures are projected to increase more
compared to other parts in all three-time slices and all
the seasons. Under RCP4.5, annual rainfall is projected
to increase by 0.8-4.0%, 0.4-3.6% and 3.0-6.0% during
the near, mid and late-century respectively.

Trend in eight precipitation and ten temperature-
related extreme weather events from 1980 to 2010
over an eastern Indian state, Odisha was carried out
using RClimDex software. The scale and statistical
significance values of trends for calculated indices
were estimated using Mann-Kendall (MK) and
linear regression test. In Khordha, the annual
mean maximum temperature (mean T _ ) and

mean minimum temperature (mean T ) showed a

statistically significant (P=0.01%) increasing trend of
0.03 and 0.027 °C/year, respectively while in Keonjhar

and Sambalpur the mean T__ showed an increasing

trend and mean T showecnima decreasing trend. All
the eight precipitation indices showed a positive
trend in Khordha, while in Keonjhar and Sambalpur
majority of the precipitation related indices showed a

negative trend.
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SSP/CP/SS/11: Assessment of genotypic
variability and improving nitrogen use
efficiency (NUE) in irrigated rice

Nitrogen use efficiency of existing popular rice
varieties were evaluated in field to identify efficient
rice genotypes for their responsiveness and utilisation
of soil and applied N. Main treatments included N-0,
N-50 and N-100 kg/ha and 190 BAAP genotypes
along with control genotype MTU1010 were evaluated
as sub treatments in a split plot design with 2
replications. In another experiment to improve N use
efficiency, different urease inhibitors and coated urea
were evaluated at 20% reduced doses in comparison
to 100% NCU. Twenty varieties selected based on
their NUE (both high and low NUE) were subjected to
germination studies. Out of 190 BAAP entries tested,

top 5 entries at N-50 level based on grain yield were:

SL | Varieties | Totallength | TDW | (o) | oy s
No. (cm) (8)

Research Achievements

High N use efficient varieties

1 BV1704 40.0 0.057 392  0.056
2 Nidhi 38.8 0078 388 0.078
g el 36.7 0095 359 0.093
Hamsa
4 PSV344 339 0.063 339 0.063
5 PSV181 337 0057 337 0.057
6 DPUP221 28.3 0054 283 0.054
Low N use efficient varieties
1 i‘/’li‘]?‘;‘yiya 20.1 0.009 201  0.009
2 BPT 5204 17.2 0.008 172  0.008
3 Mahsuri 231 0010 231 0.010

Field evaluation of Nitrogen with different coated materials
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39-BAAP-81 (CHHOLA BORO (2) G1); 126- BAAP-199
(DULA AUS IRGC 49180-1); 180- BAAP-266 (DHALI
BORO 105-2 IRGC 29314-1); 133- BAAP-210 (JATI
AUS IRGC 34940-1) and 8-BAAP-13 (SADUCHO).
Application of different sources of N along with coated
materials indicated significant improvement in grain
yield with urease inhibitors. NBPT 1000 ppm better
performed with a yield of 4.58 t ha™ (13% higher than
100% NCU) followed by Allicin 2000 ppm (4.43 t ha!
with 9% yield increase over NCU). 6 High NUE out
of 21 varieties (BV1704, Nidhi, Tellahamsa, PSV 344,
PSV 181 and PUP 221) were selected, based on total
length, total dry weight, SVI-1 and SVI-2. Mandya
Vijaya, BPT 5204 and Mahsuri were the low NUE
varieties. Low SVI of other cultivars is mainly due
to lower germination %, root and shoot parameters.
High NUE is thus associated with high root and shoot
parameters and high seedling vigour.

SSP/CP/SS/18: Studies on soil organic
carbon status, mapping and stocks in rice
soils of India

Soil organic carbon (SOC) studies and its mapping
in rice ecologies of India was done in a study in
Maheshwaram, Kadthal, Kandukur and Amangal
Mandals of Ranga Reddy district of Telangana state.
Nearly 1400 samples were collected from the field
adjacent to the Rythu Vedika. The major area of
the soil tested in these areas is sandy (4034 acres),
followed by Loamy (884 acres) and Clay (398 acres).
The majority of soil belonged to red colour followed
by brown. A soil nutrient map depicting the soil
nutrient status and a base map depicting the layers
of Mandal boundaries, roads, railway line and water
bodies was developed. The nutrient maps developed
are made available on the cloud too. Most of the soils



tested were in the medium nutrient range and soil pH
was recorded from 6 - 9.72 and soil organic carbon in
the range of 0.21% to 2.33% (from heavy forestation).

Soil nutrient status in some districts of

Telangana

:
pH - 6.0 9.72
EC ds/m 0.11 1.49
Organic W% 0.21 2.33
Carbon

Macro Nutrients
Nitrogen Kg/Ha 155 483
Phosphorus ~ Kg/Ha 8 148.69
Potassium Kg/Ha 150 496

Micro Nutrients
Boron mg/Kg 0.11 1.25
Copper mg/Kg 0.11 1.48
Iron mg/Kg 4 18.75
Sulphur mg/Kg 3.03 250.55
Zinc mg/Kg 0.14 2.95
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Soil organic carbon status map of Ranga Reddy district
(Telangana)

SSP/CP/SS/19:  Prospecting endophytic
actinobacteria of rice for sustainable rice
production

The culture supernatant of endophytic plant growth-
promoting filamentous actinobacterium  (Fig.),
Amycolatopsis orientalis IIRRACT9 (NCBI accession
No. OP107016) grown in ISP2 medium was extracted
with methanol and electrospray ionization. (ESI)-MS
analysis was performed to identify the metabolites.
Of the 1844 metabolites identified, several metabolites
exhibited diverse biological activities. Antibacterial
compounds such as Bacitracin and Vancomycin,
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Nocardicin and Tobramycin; antifungal metabolites
like blasticidin, candicidin and Fengycin were
identified in the culture supernatant. Avermectin
and albendazole with antihelmintic properties and
beauvericin with insecticidal properties were also
produced by the actinobacterium. Daunorubicin,
Mithramycin, Bleomycin B2 and Valinomycin present
in the culture supernatant are potent antitumor and

antiviral agents.

Colony morphology and aerial mycelium of A. orientalis
IIRRACT9
The plant growth-promoting ability of the isolate
could be attributed to the presence of plant growth
hormones gibberellin A20 and gibberellin Al and the
production of siderophores like deferoxamine and
deferoxamine.

SSP/CP/SS/15: Microbial
dynamics in different rice establishment

population

methodsinrelation to nutritional availability
and acquisition

The soil samples were collected from farmer’s field
and IIRR research farm cultivated with differentrice
establishment methods to isolate potential nitrogen
fixing and phosphorus solubilising microbes. A
total of 35 nitrogen fixing bacteria were isolated
on N- free media and 12 unique morphotypes were
purified and evaluated for nitrogenase activity
through Acetylene Reducing Assay (ARA) and
3 potential phosphorus solubilising microbes
(PSB) were isolated. Six potential PSB cultures
Citrobacter amalonaticus IIRRPSB1, Bacillus sp.
IIRRPSB6, Bacillus pumilus IIRRPSB10, Bacillus sp.
IIRRPSB13, Citrobacter amalonaticus IIRRPSB4 and
Citrobacter amalonaticus IIRRPSB6 were deposited
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in the National Agriculturally Important Microbial
Culture Collection (NAIMCC), ICAR-NBAIM,
Mau. The Ilumina MiSeq based 16S rRNA gene
amplicon metagenomic analysis of rice rhizosphere
soil was carried out for different rice establishment
methods including flooded, AWD and aerobic
cultivation. Illumina MiSeq method of sequencing
Phyla, Phyla

belonging to the Proteobacteria, Acidobacteria,

revealed various with major
Actinobacteria and Bacteroidetes using UniFrac-
weighted PCoA plots of bacterial communities.

Further more, KEGG pathway enrichment analysis

-

ITRR

revealed the nitrogen, phosphorus and potassium
metabolism pathways in all soil samples of rice

establishment methods.

Top 10 Phylum and Class

EE p_Protesbacteria;c_Alphaproteabacteria
B p_Actinobacteria;c_Actinobacteria

B p_Proteobacteria;c_ Gammaproteabacteria
B p_Chloroflexi;c_Anaerolineae

W p_Actincbacteria;c_Thermaleophilia

B p_Actinobacteria;c_Acidimicrobiia

W p_Proteobacteria;c_Deltaproteobacteria
B p_Planctomycetes;c_Planctomycetacia
W p_Bacteroidetes;c_ Bacteroidia

W p_Acidobacteria;c_ Acidobacteriia

Samples

0 2‘0 a'n 6‘0 3‘0 160
Relative abundance

Bacterial community structure at the phylum level

CCR-Assessing and managing crop response to climate change

CCR/CP/ PP/12: Role of Silicon in inducing
abiotic stress tolerance in rice

An experiment was laid out with 7 hybrids and a high
yielding variety with 4 treatments and 3 replications
in a split plot design. Drought stress was imposed for
25 days after anthesis. The results revealed that silicon
application improved chlorophyll content, leaf area
index, harvest index and number of grains per panicle
and yield and its attributes. Overall 10% increase in
yield and 18% increase in biomass was recorded as
compared with control plots. Application of silicon
during drought stress could improve tolerance to
abiotic stresses.

CCR/CP/PP/13: Deciphering physiological
basis of heat stress tolerance in rice

Phenotyping of rice germplasm for physiological
traits related to heat stress tolerance was taken up
in kharif season of 2022 at Rajendranagar farm of
ICAR-IIRR, Hyderabad. About 450 rice germplasm
were sown in augmented block design with two
treatments. One set of germplasm was characterized
under normal conditions without heat stress as
control and another set was transplanted under
heat stress in Heat Tunnel. Based on preliminary
observations such as spikelet fertility among 450
genotypes a few were identified as highly tolerant
to heat stress at reproductive stage having spikelet
fertility more than 80% viz., Blackgora, E MOOM,
IRGC 132252, IC 44975, ADAYSEL, RASI, BAKAL,
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VANAPRAVA, IRGC 127466 and IRGC 128373.
Some genotypes were identified as tolerant with
spikelet fertility ranging from 61 to 80% wviz., IC
282803, Kalinga-1, IC 426049, BAM 4477, BIJULI
BATI, DERAWA, HIRA and IRGC 117271 etc.

CCR/CP/SS/17: Studies on emission of
greenhouse gases (GHGs) from rice soils
and their mitigation

Four planting/water management methods viz.,
conventional transplanted (NTP), system of rice
intensification (SRI) and alternate wetting and drying
(AWD) at 5 cm and 10 cm depletion of ponded water,
with five replications were studied for their impact
on greenhouse gas emissions. The test variety grown
was DRR Dhan 42. The different establishment/
planting methods significantly impacted both the
greenhouse gas i.e., methane and nitrous oxide
emissions throughout the crop growth period. The
seasonal integrated flux (SIF) for methane was the
highest in NTP method (22.36 kg/ha) followed by
SRI (15.55 kg/ha) and AWD resulted in lower flux
values of 14.21 and 12.65 kg/ha with irrigation at 5 cm
and 10 cm depletion of ponded water, respectively.
Methane emissions decreased by more than 40 per
cent in SRI and by 49 and 54 per centin AWD at 5 and
10 cm, respectively as compared to NTP. The higher
methane emissions under conventional NTP method
were due to the depletion of oxygen under submerged
condition leading to conducive anaerobic or reduced
atmosphere throughout the crop growth season. The



seasonal integrated fluxes of N,O-N were the least in
NTP (0.675 kg/ha) as compared to SRI (0.861 kg/ha)
and AWD methods (0.901 and 0.989 kg/ha). N,O-N
emissions were higher by 28 per cent in SRI and 33 and
47 per cent in AWD at 5 and 10 cm, respectively over
NTP. Carbon Equivalent Emissions (CEE) significantly
varied with different establishment techniques. The
CEE was the highest under NTP (207 kg C / ha) due
to higher methane emissions during the entire crop
growth period. Lowest CEE was under AWD at 5
and 10 cm (170 & 167 kg C / ha). Carbon Efficiency
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Ratio (CER) was the lowest in NTP method (11.7) and
highest in (15.2) SRI. The CER of conventional method
was 23 per cent lower than SRI method, which shows
that the latter is more efficient. SRl and AWD methods
lowered the Global Warming Potential due to lower
methane emissions as compared to the conventional
NTP method. The highest grain yield was recorded in
SRI method (5569 kg ha™) and the water productivity
ranged from the lowest of 3.03 kg ha mm™in NTP to
5.20, 4.13 and 3.20 kg ha mm™ in SRI and AWD at 5
and 10 cm depletion respectively.

% | Cumulative Methane emission (kg/ha)
25 n
20
15 !
Nnan
P
NTP .anm AWD ‘Iﬂ'm

CME of different crop establishment methods

Computer Applications in Agriculture

Smart precision models and Mobile Apps for
real time advisories on Rice Crop Management

Soil layers of clay (CL), sand (SND), bulk density
(BLD), Organic Carbon (ORDRC) (2-7 layers for the
corresponding sowing dates during 2019 ie. 4x6
layers=24 layers) were downloaded from FAO Soil
Grids Portal (https://soilgrids.org). These layers

were processed, reclassified and converted to shape
files. By using zonal statistics, these 24 layers were
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CNE of different crop establishment method

merged into Soil clay layer with 24 attributes. Soil
clay layer was classified into 6 classes (Fig. 1). Soil
parameters required for Rice DSS were derived
using these 24 parameters. Mandal wise weather
data was collected from Telangana Portal (https://
data.telangana.gov.in/). Thiessen polygons were
generated for these mandals. Further, soil layer data
will be validated with observed data and overlaid

with weather data to use with Rice DSS for estimating

polygon wise rice yield.

Clay %
o35 - 0.39
0,40 — 0,44
0.45 — 0.49
P os0- 04
.55 = 0.59
060 - 064

Soil clay layer generated by merging soil layers of clay (CL) sand (SND), bulk density (BLD), Orgaruc Carbon (ORDRC)
downloaded from FAO soil grids
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IPM - Integrated pest management

IPM/CPT/ENT/21: Botanicals for sustainable
management of major pests of Rice

The joint efficacy of insecticide dinotefuran 20 SG
and eucalyptus oil at various concentrations against
brown plant hopper, Nilaparvata lugens was studied
in the laboratory. All combinations resulted in higher
mortality as compared to insecticide or eucalyptus oil
alone indicating a synergistic action.

Efficacy of slow releasing essential oil cakes against
rice pests was evaluated in farmers’ fields in
Nagasanipalli, Vanaparthi District. The cakes were
installed at 4 doses (1,2,3 and 4 Nos./ 25 m? with 3
replications in a randomized block design. There
was considerable reduction of dead hearts incidence
(1.1-4.8%) in all the doses of cake as compared to
control 18.37% in control.

20 18.3

4.48

I 11
k|

2 cake

33

4 cake

% Dead hearts

4.41
6
4
: i
0
1 cake

3 cake control 1

Effect of slow releasing essential oil cakes on stem borer
damage

Efficacy of slow releasing essential oil cakes against
the lesser grain borer, Rhizopertha dominica infesting
rice grain was evaluated under laboratory conditions
by releasing 20 adults per 25 g of grain. Four doses
of cake (100 mg, 200 mg, 300 mg, 400 mg) and
untreated control were the treatments. After 3 days
of release more than 85% mortality was observed
in all the treatments as compared to the control
treatment (6.25%). Treatment with 200 mg dose was
most effective with highest mortality (93.75%) of the
beetle. Evaluation of slow releasing essential oil cakes
for control of grain eating birds in rice fields was
conducted at grain maturity stage of rice crop in farm.
Munias, which come in groups damage rice grain at
milky stage. Slow releasing essential oil cakes were
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installed 1 m above canopy level @ 1cake/25-30 m?
Observations were recorded during evening hours
(5-6 pm) for one hour for 3 days. No birds have visited
the treated plots as compared to 494 birds on average
visiting the untreated plots.

Effect of slow releasing essential oil cakes on
visiting of granivorous birds

Total no visited (No) Total time
Date

min)
18/4/22 523 0.0 24
19/4/22 440 0.0 21
21/4/22 520 0.0 22
Mean 4943 0.0 223
IPM/CPT/ENT/27: Investigations on

Nematodes of Importance to Rice Cultivation

A sick plot facility for rice root-knot nematode,
M. graminicola is being developed at IIRR farm for
carrying out field experiments. Highly susceptible rice
cv. TN1 was raised in this plot to build up nematode
population in soil. The nematode population
development was monitored periodically. The
incidence of root galls was 69.44 % and number of root
galls/plant ranged from 0-27. Nematode population
density was 28 J2/100 cc soil. Efforts are also being
made to augment the nematode population in soil
by transplanting artificially infected seedlings.
Screening of 25 rice genotypes for resistance to rice
root-knot nematode, M. graminicola in pot culture
experiments revealed that three genotypes ((LD24,
Khao Pahk Maw and Suraksha) were resistant
and two genotypes (DRR Dhan 41 and DRR Dhan
55) were moderately resistant to the nematode on
the basis of Relative Root Gall Index (RRGI) and
Relative Reproduction Index (RRPI). Soil samples
from rice under different water and labour saving
management systems were analysed for nematode
population. Rice root nematode, Hirschmanniella
spp. was the most predominant nematode (>60%) in
experimental plots. The total nematode abundance
in alternate Wetting and drying system (AWD) was
more as compared to normal transplanted fields.
However, the abundance of rice root nematode.



Hirschmanniella spp. was less in AWD system. Field
experiments on weed management in aerobic rice
revealed that mulching with paddy straw and in
situ green-manuring with cowpea and herbicide
application suppressed the population of plant
parasitic nematode population. Plant and soil
samples received from farmers’ fields showing poor
plant growth from Damarakunta village, Telangana
in Direct Seeded (DSR) rice of cultivars MTU 1010
and MTU 1153 were found severely infected with
rice root-knot nematode.

In-vitro nematicidal activity of culture filtrates of
eight endophytic bacteria Paenibacillus sonchi (isolate
IIRR-BNF1) recorded highest nematode mortality.

Photorhandus
nematophila

Symbiotic  bacteria luminescence
and  Xenorhabdus

entomopathogenic nematodes Heterorhabditis indica

isolated  from
and Steinernema glaseri respectively, inhibited the
growth of fungal pathogens Rhizoctonia solani and
Fusarium in dual culture plates. Pure cultures of
entomopathogenic nematode isolates and cultures
of their insect hosts (Galleria mellonella and Corcyra
cephalonica) are being maintained in the laboratory
and cultures of plant parasitic nematode M.
graminicola are being maintained in the glasshouse.

IPM/CPT/ENT/30: Enhancing biological
control of rice pests through Chemical ecology

Five varieties and one hybrid with varying resistance
to pests viz., BPT 5204, DRRH3, PB 1, TKM 6, W1263
and TN 1 were evaluated for pest damage versus
per cent egg parasitisation. The per cent dead hearts
ranged from 7.9 -12.63 and the lowest damage was
observed in TKM 6. The white ear damage caused
by stem borer was statistically on par in all lines
assessed. However, egg parasitisation ranging from
65.48 - 81.08 per cent among the varieties, was
significantly higher in TKM 6. This indicated that
TKM 6, in addition to first level of resistance to stem
borer also had a chemical ecology that is favourable
for recruiting the parasitoids. In rabi 45 lines were
evaluated in field and six lines in lab for attraction
to parasitoids, Amnagrus, Oligosita, Bracon and
Trichogramma japonicum. The parasitoid T. japonicum

preferred stem borer infested plants over healthy
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plants with a significantly higher preference towards
BPT 5204 followed by PB 1 in Y- tube olfactometer
assays. A field experiment was also conducted to
evaluate the combined effect of exogenously applied
signal molecule, methyl salicylate (MESA) @100mg/1
and a flowering border of marigold, Tagetes erecta on
parasitism by egg parasitoids of brown planthopper,
Nilaparvata lugens. Mean per cent parasitism on BPH
eggs by two egg parasitoids namely, Anagrus sp. and
Oligosita sp. were significantly different and was
highest on BPH pre-baited plants with MESA near
flowering border (63.16%) while parasitism in other
treatments were, BPH pre-baited plants without
MESA near flowering border (44.97%), BPH pre-
baited plants with MESA without flowering border
(34.65%) and BPH pre-baited plants without MESA
and without flowering border (15.52%). Presence of
nectar producing flowering border alone contributed
to 44.97 per cent parasitism. A significant increase of
18.19% of parasitism was observed by combining
MESA application in rice field with nectar producing
flowering bund crop.

» ~—1 pEL (22 C | .

Un «infested

Mechanically wounded pris

w00 | w0+
'—|'le EAE BFH Infested
plants
| | #2200 BPH Infested plants

80.00 £0.00 40,00 20,00 oo 20.00 40,00 60,00 20,00

. |_ } .
Plants trasted with Un -inferted plants

MESA

Mechanically wounded

Plants treated with
MESA

100.00 100.00

Y-tube olfactometer response of the parasitic wasp,
Oligosita sp. to elicitor and/or infestation by brown
planthopper on variety TN 1 (Chi squared goodness of fit
was used to determine whether the overall distribution of
the parasitoids over the two odour sources deviated from
50:50) (HO: 11 =0.5)

IPM/CPT/ENT/28: Bioefficacy and toxicological
studies of Insecticides against insect pests of
rice

A new insecticide molecule, ME5382 2% GR was
evaluated under field conditions. ME5382 2% GR
@ 150 g a.i. per ha resulted in highest reduction
(72.58%) in dead hearts, followed by ME5382 2% GR
@125 g. a.i. per ha (59.53%). With respect to white ears,
chlorantraniliprole 0.4% GR + thiamethoxam 1% GR
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applied twice, at vegetative and reproductive stages
of the crop growth was found superior with 66.84 per
cent reduction over control. Similarly, one application
of ME5382 2% GR @150 g a.i. per ha at vegetative stage
was best against brown planthopper with highest
reduction in population (53.13%) as compared to the
untreated control. No phytotoxicity symptoms were
observed in rice due to the application of ME5382 25
GR at a higher dose of 300 g a.i. per ha. Grain yield
was significantly higher (6681.8 kg/ha), with a 26 per
cent increase over control in the treatment ME5382 2%
GR @ 150 g a.i. per ha as compared to the untreated

control (5304.8 kg/ha). Brown planthopper population
is being maintained under glass house conditions
without exposure to insecticides. On the other hand, by
exposure to sub lethal doses of pymetrozine, resistant
population is being developed. At the end of sixth
generation up to 34.5-fold resistance to pymetrozine
was observed. Toxicity of pymetrozine to brown
planthopper was monitored in nine field populations
of brown planthopper from the states of Telangana,
Andhra Pradesh and Karnataka. Resistance ratio was
in the order of Warangal (10.4 to 15.1)>Maruteru
(6.2 to 6.8)>Raichur (3.4)>Nalgonda (1.1 to 1.6).

HRI - Host plant resistance against insect pests and their management

HRI/CPT/ENT/11: Assessment of host
plant resistance to rice planthoppers viz.,
brown planthopper Nilaparvata Ilugens
and whitebacked Planthopper Sogatella

furcifera and their management

Two hundred and one EMS mutant lines of Nagina 22
were evaluated for resistance to brown planthopper
and white backed planthopper. Mechanisms of
resistance and expression analysis of defence
responsive genes were also studied in the selected
resistant mutants. Out of these thirty-one mutants
were resistant to brown planthopper, forty-four
mutants were resistant to white backed planthopper
and twenty-one mutants were resistant to both
the planthoppers. The planthoppers probed more
number of times, fed less and excreted less honeydew
on the resistant mutants. The nymphal survival was
lowest, nymphal duration was longest and growth
index was lowest on the resistant mutants. The
resistant mutants survived more number of days
when exposed to planthopper nymphs and took more
days to wilt. In gene expression studies, the defence
genes and genes responsible for photosynthesis
and chlorophyll synthesis were upregulated in the
resistant mutants compared to the susceptible mutant.
Brown planthopper infested wild type showed high
level of defensive nature towards the planthopper
infestation. The brown planthopper resistant mutant,
NH 4631 showed highly significant expression of
these defensive genes and its photosynthetic efficiency
was not adversely affected by the insect infestation.
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The identified mutants with known mechanisms
of resistance can be used as donors for developing
planthopper resistant varieties

HRI/CPT/ENT/31: Understanding the
interaction of internal feeders-stem borers
and gall midge with rice for their management

A relook at the maintenance protocol of gall midge
in the greenhouse conditions revealed that number of
days taken by the insects to emerge from the galls in
an infested tray varied from 23.2 £ 0.18 to 25.80+ 0.73
days. From a single infested tray with galls, the days
of emergence of adults varied from 1-5 days, though
the sex ratio was highly variable. An initial release of
four mated females per 660 seedlings per tray in 32"
standard week had given the maximum growth rate
of 0.89 with a favorable sex ratio and multiplication
ratio of 9.56 at 2712 °C. Gall development in infested
seedlings is suppressed if plants are infested by brown
planthopper in the early stages of infestation. NPS56,
SKL 07-8-720-63-147-182-276, RP 179-3-9-1 and W1263,
though resistant to gall midge were highly susceptible
to stem rot. TN1 was also susceptible to stem rot.
Screening of germplasm lines to gall midge, identified
the resistant lines, JGL 11727 and Sukaradidhan1 (HR*
reaction); CR 2615-1 and JGL 11470 (HR reaction) after
gall midge infestation for biotype 1.

With respect to yellow stem borer, germplasm lines
NND2, NND4, NND5, NND6, HWR20, HWR17;
breeding lines RP5588, NSP10, NSR88, SM92 and its
derived line RP6112-MS-M-R-41, Sasyasree and RP
2068-18-3-5 exhibited recovery resistance when infested



at vegetative phase with neonate larvae despite high
dead heart damage (DS 5-7 SES scale) as compared to
susceptible check. Cut stem assay with neonate larvae
on RP5588, RP5587, SM92 and its derived line RP6112-
MS-M-R-41, RP4919, Sasyasree proved antibiosis as
one other mechanism in these lines.

2027141215 1225

Mortality of neonate larvae in RP6112-MS-M

HRI/CPT/ENT/27: Assessment of host plant
resistance to leaf folder and semio-chemical
approaches for the management of insect
pests of rice

Phenotyping of C2 population (162 BILs) of two
stable backcross alien introgression lines 166s and 14s
derived from Swarna / Oryza nivara IRGC81848 was
done for the second year using rapid field screening
method. Feeding by third instar larva for 48 hrs was

IIRR Annual Report 2022

scored on a scale of 0 to 9. Damage area varied from
43.3 to 879.1 mm?. Based on the damage score, 26 BILs
were identified as resistant to rice leaf folder with a
damage score of 1.0. Around 40 BILs were identified
as moderately resistant with a damage score of 3.0.
Among the morphological parameters, leaf length
ranged between 27.5 and 45.2 cm while leaf width
varied from 1.0 to 1.5 cm. The correlation between leaf
width and damage area was positive and significant
(r = 0.4587) while it was negative and significant with
respect to leaf length (-0.4421).

Behavioural and bio-efficacy studies on pheromone
blends of rice pests in the field revealed that higher
catches of adult moths were observed in traps with
the slow release formulation compared to traps with
normal formulation. During 2022, the incidence of
yellow stemborer and leaf folder waslow tomoderate.
Adult catches varied from 0 to 12 in traps with yellow
stem borer normal lures, while they ranged between
6 and 23 in traps with slow-release formulation.
Similarly, very few adults were observed in traps
with leaf folder normal formulation (0-4) compared
to traps with slow release formulation (4-7).
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Phenotyping of C2 population for leaf folder resistance using rapid field screening method
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Dr. TR Sharma, DDG (Crop Sciences) observing the catches in the slow release pheromone traps
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HRP - Host-plant resistance against pathogens and its management

HRP/CPT/PATH/15: Assessment of host The potential rhizosphere microflora from native
plant resistance for rice blast disease and rhizosphere soil samples were isolated from three
its management different agro-climatic zones of Telangana. A total of
A total of 3539 lines belong to different categories viz., 15 funga'l énd 1? l?acterlal isolates were tes‘tec.l fo'r ’f}}elr

antagonistic activity. The per cent mycelia inhibition
ranged from 0.98% to 76.67%. Four isolates viz., one

fungal (Trichoderma asperellum TAIK) and three bacterial

advanced breeding lines, near-isogenic lines, marker-
assisted introgression lines, wild introgression lines,

3K rice genome panel, aerobic breeding lines with Pi antagonists (Bacillus cereus 1IRR, Bacillus xiamenensis

IIRR, Bacillus subtilis 1IRR) from rhizospheric soil
exhibited higher per cent antagonism ranging from

54 gene, improved restorer lines in the back ground
of Samba mahsuri and Swarna, mutant lines of
Samba mahsuri and selected lines of AICRPR etc.,

64.71 to 72.22% coupled with plant growth promoting
were evaluated in the Uniform Blast Nursery under

activity. Field studies revealed significant improvement

artificial inoculation with the virulent blast isolate. The  j, he seedlings treated with T. asperellum + three foliar

data was recorded when the score on the susceptible sprays of neem oil at 40, 60 DAT. The same treatment
line reached to 9 on SES scale. 799 lines were found  jecorded 83.36 cm plant height, 1040 number of
resistant. panicles and 8583.33 kg/ha yield.

Artificial Sreening of different

genotypes against Leaf blast under UBN
HRP/CPT/PATH/13: Assessment of resistant 113 entries were identified as resistant sources. The
sources and monitoring of pathogen identified genotypes were checked for the presence
virulence in bacterial leaf blight of rice of known BB resistance genes (Xa4, xa5, xa13, Xa21,

Thousand hundred and twenty lines (1020) were Xa33 and Xa38). Around 14 resistance entries were
identified, which will serve as a novel source of

Disease reaction in the resistant and susceptible entries - kharif 2022

artificially screened either in the glass house or in

the field with multiple Xoo isolates. Among them, resistance.

Bk lines

Hasn

A - Promising 3k panel entry showing high level of BB resistance, K’ 2022; B-Genotyping of selected 3k panel entries for
major BB resistance genes; P1: Positive check (IRBB4 for Xa4; ISM for xa5, xal3 and Xa21; FBR-1-15 for Xa33 and DRR Dhan
53 for Xa38; P2: negative check (BPT 5204)
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Reaction of selected NSN-2020 lines to multiple isolates of Xanthomonas oryzae pv. oryzae

Average disease score

IET # Kaul- | LUD-
- IX 020 | PNT-09-1 | RPR-09-1 | SVP-10-10 CHN/J 09 1 2 09_1_1

AND-
N1-20-19 28014 (R 1(04) 1(0.6) 1(09) 1(0.5)
N2-20-29 29353 3 (3.0) 3 (2.6) 3 (2.9) 1(07) 1(0.6) 5 1 (1.9) 1 (0.9) 1(02) 1(04)
N2-20-31 28503  3(1.8) 7 7 7 39 7 7 7 107 1(04)
N2-20-36 29492  1(07) 1(05) 1(17) 1(07) 1(06) 1(04) 1(1.0) 1(05 1(0.7) 1(03)
TN1 9 9 9 9 9 9 9 9 9 9
ISM 1(04) 167(1.6) 3(35) 3(46) 1(06) 5@45) 1(06) 3 1(16) 1(07)

(Figures in parentheses indicate average lesion length)

DRR Dhan 53 seeds were distributed to 60 selected
farmers in BB endemic areas of Kalleru and Thallada
blocks of Khammam, Telangana and Tamil Nadu.
There was a severe incidence of bacterial blight on
Samba Mahsuri while BB resistant DRR Dhan 53 was
free from bacterial blight.

Sixteen common antibiotics, viz., spectinomycin,

carbenicillin, sulphafurazole, novobiocin,
tetracycline, chloramphenicol, chlorotetracycline,
amphicillin, cefotaxime, cloxacillin, gentamycin,
neomycin,  trimethoprim, lincomycin  and
vancomycin were tested against Xoo under in-vitro
conditions. Fourteen antibiotics showed varied
degree of Xoo growth suppression with diameter
of inhibition zone ranging from 18 mm to 54
mm. Ciprofloxacin and chloramphenicol had the
strongest effects against Xoo. Under glasshouse
conditions, chloramphenicol significantly reduced

the disease severity.

HRP/CPT/PATH/22: Population dynamics
of rice sheath blight pathogen and
sustainable disease management

Diagnostic survey was made in Punjab, Haryana,
Uttrakhand and Karnataka and collected 290 disease
samples, of which 60 were isolated, characterized
through ITS sequencing. ITS sequences were submitted
to NCBI Genbank. So far, around 300 isolates of R. solani
and 25 isolates of R. oryzae sativae / R. oryzae were
characterized and preserved for long term storage.
32 isolates of R. solani were characterized by genome
sequencing. Principal component analysis based on
the genomic distance divided the isolates into three
different groups and a subgroup of admixture between
group I and group 1I, suggesting natural hybridization
among the isolates. Around 2000 entries belonging to
different categories were screened artificially under
field conditions. Out of which 139 tolerant lines were
identified.

Details of different genotypes screened artificially for sheath blight tolerance

Genotype Details

AICRPR promising entries

(Slow blighting Entries) (150 lines)

Germplasm (subset of IRRI, 3K panel (263 lines)
Different Screening AICRPR Entries (1331 lines)

Number of identified tolerant lines/Name of the Few Tolerant lines
35(22272, 23642, 24518, Varsadhan, Savitri, VL Dhan-82, Vikramarya,
Shalivahana, Sarala, Sufheer, Gayatri, Indravati, VL Dhan-85 and Purnendu)
44 (3/5 disease score)

30(28366, 29343, 29000, 29485, VP-R36, VPD9, WGL 1246, VP-R25, DB6,

VP-R262, VP-R78, VPD10, VPD5 and VP-R134)

AICRPR Multilocational Testing of RILs
(Wazuhophek/ISM)

R. solani R. oryzae sativae
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13(R25, R36, R78, R109, R134, R-158, R-186, R-210, R-243, R-256, R-260,
R-261, R-262).

IET 23642
A- Different species of Rhizoctonia sp.; B-sheath blight tolerant lines

R. oryzae

CB-05-022
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Five major sheath blight QTLs were identified from
the ISM / WZK RILs population (OsSBQTLI1.1,
OsQTL4.1, OsQTL6.1, OsQTL11.1 and OsQTL11.2 in
chromosome 11 through fine mapping. Three sheath
blight tolerant lines viz. R36T, R47T and R158T
identified based on phenotyping and genotyping
from this population.

Five highly tolerant RILs derived from the cross ISM
/ WZK, viz., R-38, R-47, R-158, R-36 and R- 124 (with
qShbltol3.1) crossed with recurrent varieties, Swarna,
MTU100 and DRR-Dhan53.

Fungicide azoxystrobin + difenconazole was applied
twice against sheath blight by drone with 15-day
interval. Bio-efficacy of test molecule by drone was
about 54% disease control over 62% in power sprayer.

HRP/CPT/PATH/23: Variability in Ustialginoidea
virens and management of false smut disease

Forty-five false smut infected samples were collected
from States wviz, Telangana, Andhra Pradesh,
Chhattisgarh, West Bengal. Isolation was completed and
around 200 isolates of UL virens pure culture are being
maintained at 4 °C in Potato sucrose agar slants. Long
term preservation of sixty isolates of L. virens was done
on filter paper and the isolates were stored at -20 °C.

A highly reproducible artificial screening technique
with artificial sprinkler and green shade net conditions
was adopted for genotype screening. During kharif
2022, around 707 different lines viz., germplasms,
mutant lines, wild introgression lines, land races
and two mapping populations (250 numbers) were
screened artificially. U. virens was multiplied in rice
leaf extract broth and potato sucrose broth. Germinated
conidia were inoculated and data was recorded 15 to
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20 days after inoculation. For each genotype, more
than 5 panicles were artificially inoculated. Data on
percentage disease infection and number of infected
spikelets/ panicle were recorded. Maximum of 45
smut balls were recorded in the susceptible genotypes.
Among the different genotypes screened, around 100
lines were identified as tolerant genotypes which will
be confirmed further.

Fifty (50) ISSR primers (UBC series from 801 to 850)
were screened to study the molecular variability in
58 isolates of U. virens collected from different rice-
growing geographical regions. Among the tested
Primers UBC 812 and UBC 809 recorded maximum
heterozygosity. A dendrogram was generated and all
the 58 U. virens isolates were grouped into three major
clusters viz., Cluster I (21 U. virens isolates); Cluster 11
(35) and Cluster III (2). The isolates showed genetic
variations and no specific grouping based on the
geographical distance.

HRP/CPT/ PATH/24: Survey, host plant
resistance to brown spot disease of rice and
its management

In kharif 2022, brown spot diseased samples (30)
were collected from West Bengal. The brown spot
severity was high at Rupnarayanpur, Salboni,
Sadishta, Bangabandh and Mohanchok villages.
Diseased samples were also collected from Warangal,
Karimnagar, Nizamabad and Jagtial districts of
Telangana. The severity of brown spot varied from
low to moderate in fields of different districts visited
in Telangana state. Total of 50 isolates of Bipolaris
oryzae are being maintained as pure cultures at IIRR.

A & B: Artificial screening of different genotypes against false smut at IIRR under field conditions, C &D: Expression of false
smut disease in the susceptible genotypes E: Identified false smut tolerant genotype: Cluster analysis of 58 U. virens isolates

based on molecular profiling with ISSR primers
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Out of 793 AICRPR lines of NSN-1, NSN-H, NHSN
and DSN screened under artificial inoculation
conditions for brown spot resistance and 19 lines
showed moderate resistance with score of 4. Out of
282 lines screened (NLR34449 x ISM; O. rufipogon x
Samba Mahsuri) for three consecutive seasons both
during kharif and rabi 2021 and kharif 2022, ten lines
showed high level of resistance with disease score of
less than 3. Out of 475 lines of wild rice introgressed
lines 23 were found as resistant/ moderately resistant,
which will be confirmed further.
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AUDPC of brownspot disease for different varieties / cultivars

Ten isolates B. oryzae subjected to pathogenic
variability under glass house conditions. IIRR isolate

was identified as more virulent (DSI 64.24%).

During kharif 2021 and 2022, 19 popular varieties
were studied for disease development. The disease
progression took around 30-35 days to attain maximum
severity on highly susceptible varieties. AUDPC was
computed based on the disease severity at different
intervals and the values were viz., 895 (Purple Putti),
887 (BPT 5204), 864 (RP-Bio-226) and 862 (Gangavathi
sona) and three genotypes were identified as highly
susceptible; while CH-45, Tetep, Tadukan and Rasi
found as moderately resistant varieties. Apparent
rate of infection was more during the initial period
of progression of the disease; while decreased during
middle of the progression cycle and again slight
increase was seen when disease progressed towards
its terminal severity.

HRP/CPT/ PATH/25: Investigations on
Sheath rot and Stem rot diseases of Rice

Among the different screening methods tested,
placing of pathogen inoculum (multiplied in seed)
between panicle and leaf sheath found as the best
with higher disease incidence compared to other
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methods. Three different inoculation methods were
tested for stem rot pathogen, out of which Typha leaf
bit method was promising in artificial induction of
the disease.

Eighty-four (84) sheath rot infected samples were
collected from different districts of Telangana state
viz, Nalgonda, Suryapet, Nirmal, Nizamabad,
Medak Rangareddy, Medak, Mahabubnagar, Jagtial,
Karimnagar, Siddipet, Warangal and Nagarkurnool.
Thirty-eight isolates of S. oryzae were isolated, purified
and pathogenicity of all 38 isolates was proved in the
susceptible cultivar TN-1. Among all the isolates,
isolate SHR 79 from Lingala village of Nagar Kurnool
district showed 60% PDI, followed by isolate SHR 6
from Jalalpur village of Nalgonda district (59.3% PDI).

Twelve fungicide molecules were tested in-vitro
against stem rot pathogen at different concentrations.
Mancozeb 63% + Carbendizm 12% WP and
Tebuconazole 250EC in-vitro
conditions at all the concentrations. Tricyclozole 70%

effective  under
WP showed the least efficiency in controlling the S.
oryzae under in-vitro conditions.

Based on the results of in-vitro studies, Tebuconazole
was selected for field management studies along
with bio-control agents and organic amendments.
The combination of seed treatment with Bacillus,
soil application of Karanja cake and foliar spray of
Tebuconazole (T7) is the best combination for the
control of stem rot disease as it is showing 74 % disease

reduction over control.

In-vitro effect of fungicide molecules on radial growth of
mycelium of stem rot fungus

Research Achievements



Research Achievements

[IRR Annual Report 2022

Bio-intensive management practices for management of stem rot pathogen

Per cent disease incidence (PDI)* .2 . .
Treatments AUDPC (Units ) | % disease reduction over control
At 60 days of crop age | At 75 days of crop age
T1

13.73 (21.75) 26.82 (31.19) 642.12 20.97
T2 16.02 (23.59) 28.47 (32.25) 729.61 16.09
T3 7.98 (16.41) 14.53 (22.40) 657.40 57.19
T4 12.54 (20.74) 24.46 (29.64) 583.60 27.91
T5 5.97 (14.14) 12.72 (20.89) 516.20 62.52
T6 6.01 (14.20) 12.45 (20.66) 601.84 63.32
T7 5.11 (13.06) 8.74 (17.20) 467.61 74.23

T8: Control 20.76 (27.10) 33.93 (35.63) 94258

C.D (0.05) 1.68 1.63

C.V. 10.24 5.08 3.56

HRP/CPT/PATH/14: Assessment of host
plant resistance and development of
diagnostic tools for rice tungro disease

Host Plant Resistance: Thousand four hundred and
forty-nine lines (1449) were screened artificially by
forced feeding insect transmission method against rice
tungro virus disease and 60 entries were identified as
resistant with the score 3. Out of 300 number of 3K
Indica rice panel screened, 17 lines showed high level
of resistance with a disease score of 1-3.

Survey on Southern rice black-streaked dwarf
virus: During kharif 2022 in the states of Northern
India, plants remain stunted with reduced tillering
and poor root development. Scientists from ICAR-
IIRR, Pathologists and Entomologists of RRS, Kaul
(Haryana) and PAU, Ludhiana and state agriculture
department and KVK, surveyed the affected fields
in Haryana and Punjab. The intensity of the disease
has been categorized as severe (>50%), moderate
(25-50%), low (11-25%), or trace (<10%). For each
of the categories, fields were identified and extent
of disease incidence was recorded. The overall

mean dwarf disease incidence was calculated. The
main symptoms of rice dwarf disease are stunting
and appearance of white chlorotic specks on its
foliage. The height of the plant is restricted to 1/2
- 1/3 as compared to normal plants. These plants
have shallow roots and can be uprooted easily. It
is observed across almost all rice varieties, basmati
and non-basmati. However, the symptoms are more
prominent in early sown paddy crops.

In Haryana, dwarf disease was mainly observed
in Ambala, Yamunanagar, Karnal, Kurukshetra,
Panchkula, Sonepat, Kaithal, Panipat and Jind districts
and about 1.24 lakh acres were affected with dwarf
disease. In the fields where the disease was recorded,

the infected plants varied from 2 to 10 per cent.

In Panipat, up to 20 per cent incidence was recorded.
Fields in Karnal and Yamunaganagar district had
higher incidence of dwarf disease (10-15%) with
WBPH, BPH
population was also observed in fields affected by

yellowing symptoms. Insect like

dwarf disease. In some isolated fields, up to 80%
incidence of rice dwarf disease was observed.

Severe incidence of Southern rice black-streaked dwarf virus disease in Punjab and Haryana
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In Punjab, both basmati and non-basmati fields
were severely affected, especially in Ludhiana,
Patiala, Fatehgarh Sahib, Ropar, Mohali, Hoshiarpur,
Pathankot and Gurdaspur. Ludhiana has been
reported dwarf disease in paddy over 3,500 hectares,
accounting for 1.35 per cent of the total area under
paddy.

HRP/CPT/ PATH/20: A consortia approach
to the biological management of diseases in
rice Biological control

Potential Pseudomonas spp. against stem rot pathogen
were identified and confirmed using specific primers
and sequenced. The nucleotide sequences were
submitted to NCBI GenBank database (Pseudomonas
putida - PIK 1 Accession No: ON778610, Stem rot
- Sclerotium hydrophilum -SHPS 1 Accession No:
0OP480227)

Phytohormones IAA, GA, Cytokinin, ABA, SA
were analyzed from the bioagents viz., Trichoderma

IIRR Annual Report 2022

asperellum strain TAIK 1, Bacillus cabrialesii strain
BIK3, P. putida strain PIK1, Pseudomonas sp. isolate
PF14 using LC-MS. Among the major phytohormones
detected IAA was released by all the 4 bioagents.
Whereas GA was found to be released by TAIK 1,
BIK 3, PIK 1 and PF 14. While the Salicylic acid and
ABA was released by TAIK 1. Similarly, Zeatin was
released and detected in BIK 3.

This potential bioagents were studied for their
antagonistic properties under in-vitro conditions
using dual plate culture technique. Results revealed
that TAIK 1 showed maximum inhibition of the
growth of the S. hydrophylum, followed by PIK 1.
Samples of BCA and pathogen interaction were
studied using SEM. Studies revealed the presence
of the colonization of bioagents above the pathogen
mycelia and Trichoderma conidia over the sclerotial

bodies in stem rot pathogen.

a) Control stem rot pathogen; b) interaction of TAIK 1 + Stem rot; c) Interaction of BIK 3 + Stem rot; d) interaction of PIK1

+ Stem rot; e) interaction of PF 14 with stem rot; f) SEM image of stem rot sclerotia; g) SEM image shows interaction of

TAIK 1+ Stem rot mycelia; h) stem rot sclerotia surface (S) infected and colonized by TAIK 1 conidia

Stem rot pathogen inoculation process and effect
of selected biocontrol agents under glass house
conditions: Seeds of stem rot susceptible variety
TN1 seeds were treated with bioagents suspension
(@ 10 ml/kg seed) and grown on nursery trays.
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Bioagents were applied to the soil @10 ml/kg of soil
having approximately 2.5 x 10® CFU and seedlings
transplanted. Stem rot pathogen was inoculated 45
DAT maximum tillering stage. The selected biocontrol
agents effectively reduced the disease severity.
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TTI - Training, Transfer of Technology and Impact Analysis

TT1/TTT/EXT/15: Climate change and rice
farming: Farmers perception and Adaptation
Strategies

An exploratory study on climate change and rice
farming was designed to elicit the farmers” perception
and adaptation strategies in Datiya district of Madhya
Pradesh under the Bundelkhand region intersecting
Madhya Pradesh and Uttar Pradesh. Information was
collected from 200 rice farmers covering 10 villages
under the KVK operational jurisdiction where in
the climate change challenges are very severe and
the mitigation measures were implemented through
NICRA project.

Documentation of farmers’” Adaptation Capacities
(AC) revealed that farmers having high AC deployed

Degree of Adaptive capacity of farmers

usage of drought tolerant rice varieties, changing
planting dates, use of chemical or organic fertilizers,
early maturing rice varieties and formal irrigation
system. However, there are some adaptation strategies
where farmers have moderate AC such as the farming
near water bodies (0.59), farming on fallowed land
(0.52), crop rotation (0.45), mixed cropping (0.42)
and mono cropping (0.42). The respondents having
low AC tried to improve irrigation, make farm
ponds in rice farms and increase use of water and
soil conservation techniques. The average AC of the
respondents is 0.54. This implies that on an average,
farmers in the study area have moderate capacity to
adapt to climate change. Hence, farmers need to be
empowered to increase their AC.

Adaptation Strategies Adaptive Capacities Degree of Adaptive Capacities

Drought Tolerant varieties

Planting dates

Use of chemical /Organic Fertilizers
Early maturing varieties

Formal Irrigation

Farming near water bodies

Farming on fallow land

Crop rotation

o) ol O BO 1= BN 1D iy

Mixed cropping

10. Improved irrigation

11. Constructing farm ponds

12. Use of soil and water conservation measure

TTT/EXT/16: Smart village strategy for
accelerated rice technology transfer

The COM-B model, Capability (C), Opportunity
(O) and Motivation (M) as three key factors capable
of changing behaviour (B) was used to undertake
behaviour change interventions for the dissemination
of seed smart, technology smart, water-smart, nutrient-
smart practices and weather-smart, activities in the
selected villages. This model ensures the sustainability
of learned behaviour and provides a basis for designing
interventions aimed at behaviour change.

For soil smart interventions, a team of IIRR scientists
visited the farmers’ fields and identified the problem

0.83 High Adaptive capacity
0.82 2 High Adaptive capacity
0.71 3 High Adaptive capacity
0.71 4 High Adaptive capacity
0.69 5 High Adaptive capacity
0.59 6 Moderate Adaptive capacity
0.52 7 Moderate Adaptive capacity
0.45 8 Moderate Adaptive capacity
0.42 9 Moderate Adaptive capacity
0.31 10 Low Adaptive capacity
0.30 11 Low Adaptive capacity
0.29 12 Low Adaptive capacity
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of salinity by on-farm testing of the soils and later
with laboratory analysis as severe inland salinity and
salinity induced damage of the crop. Considering
the resource availability, soil amendment with cow
dung slurry was suggested as remedy to be applied
immediately on the top soils and the crop started
showing good results after a gap of 2-3 days. Through
organic amendments and under regular monitoring,
crop recovered and farmers were very happy to
harvest 24 q/acre.

Under the Nutrition Smart interventions,
demonstrations on high zinc rice variety, DRR DHAN

48 were taken up in Manchal village of Ranga Reddy



district, Telangana. About 22% of the farmers retained
the grain for own consumption and rated it to be good
in taste, evaluated to be non-lodging and tolerant to
blast disease. Seed production of DRR Dhan 48 was
taken up in 3.5 acres in Aroor village of Ranga Reddy
district Telangana and sold @ Rs. 26/kg. Horizontal
spread of the technology is very encouraging as
farmers’ after initial hesitation came forward for
cultivating this variety. The farmers rated the taste as
good and a systematic consumer acceptability study
is to be undertaken.

Dissemination of Good Agricultural Practices (GAP)
among farmers was attempted in a fun way, through
the traditional snakes and ladders game that was
designed and developed using Python open source
software for easy installation in desktops/Laptops
and demonstrated to farmers. Further this game will
be converted to mobile app for easy reach to farmers.

Nutri-rice crunchy snacks preparation from IIRR rice
varieties was kick-started with all-time favorite snack.
Murukku was prepared from rice flour of ISM (Low
GI) and DRR DHAN 48 (high zinc). The crunchy
snack was relished by all the consumers. A range of
traditional and nutritionally enriched snacks are in the

[IRR Annual Report 2022

offing. The long-term plan is to promote the products
under the name - NutriRice with a tagline “nutritious
and delicious”.

TTI/TTT/EXT/14: Innovations in group-
based extension approaches: Accelerating
rice technology transfer through farmer-
based organizations

FPO based
demonstrations of IIRR technologies, seed production

intervention matrix comprising of

of IIRR varieties, need-based information sharing
(through social media and whiteboards), Rice Check
Meeting, exposure visits to IIRR & other FPCs were
specifically designed and undertaken. An effort was
being made to disseminate sequential rice messages
to the farmers during the cropping season and the
level of relevance was analysed from the 120 farmer
members that identified key information parameters
like new varietal technologies, seed availability,
latest management practices, land management, pest
& disease, nutrient management as more relevant.
Based on the finding that 69% of FPOs felt exclusive
extension professional/team is essential to cater the
extension and advisory services for the needy farmers,

extension module is being designed.

Interaction with CEO and Extension specialist of Yazali FPO, Guntur

TTI/TTT/ECON/4:  Economic, Energy
and Sensitivity Analysis of selected Rice
Production Technologies

The demonstrations on improved rice production
technology were organized in the Wanaparthy,
Nagarkurnool, Yadadri, Bhuvanagiri and Ranga
Reddy districts of Telangana state of India. The
biofortified varieties assume great significance to
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achieve nutrition security. Hence, the zinc biofortified
rice variety, DRR Dhan 48 was demonstrated in the
142 farmer fields and the economic impact of these
demonstrations was assessed with the “difference in
difference’” approach. The results revealed that the
production of rice under demonstration plots was
more profitable with a higher benefit-to-cost ratio
(B:C; 1.9) compared to that of the control plots (1.4).
The independent two-sample t-test revealed that the
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productivity in the control plots was not statistically
different from that of the demonstration’s plots
(p = 0.112) before the project was implemented.
However, with the intervention in the form of
the demonstration of improved rice production
technology, the productivity differed significantly
(p = 0.000) for the control and the demonstration
plots for the intervention year. The results of the
difference in differences estimator revealed that
there was a positive impact of demonstrations on
the yield of the beneficiaries. The mean productivity
of demonstration plots and control plots were 5.52
t/ha and 4.5 t/ha, respectively. The farmers had
an additional yield advantage of 22.6% over the
control plots. The results indicated that the adoption
of an improved package of practices would enable
harnessing higher productivity levels and bridging
the yield gaps in similar agroecosystems. Also,
the results suggest the practical significance of the
popularization of biofortified rice varieties for food
and nutritional security.

TTI/TTT/EXT/17: On-Farm Adoption of
IPM Technologies and impact analysis

Varietal demonstration was carried out in three
(Mandal-Pebbair),
Annaram and Dondaipalle (Mandal-Pangal) with
nine varieties (DRR Dhan 48, 49, 50, 53, 55, 59, 60,
62 and 64). Each variety was planted in around

villages wviz., Kanchiraopalle

500 square metres area in the demonstration field,
which facilitated the local farmers to have firsthand
perception about the performance of the variety
in their area. The IPM strategies were adopted by
78 farmers spread over six villages (Mallepally,
Jammapuram, Rainpally, Chikkapally, Dondaipally
and Kanchiraopally) planted with DRR Dhan 50
(50 acres) and DRR Dhan 51 (28 acres). The strategies
such as clipping of leaf tips, leaving alleyways,
judicious use of fertilizers were adopted by farmers.

Essential oils were validated in farmers’ fields for the
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management of BPH (kharif) and stem borer (rabi).
The results revealed that all the oils viz., eucalyptus,
lemon grass, citronella and camphor were effective
in reducing the BPH population along with the
standard check Pymetrozyne whereas eucalyptus oil
reduced the population of Mirid bug but not spiders,
however Pymetrozyne was inhibiting the population
of both Mirid bug and spider. All other oils were
safer to both the natural enemy’s population. In rabi
season the installation of essential oil cakes @ 1, 2 and
3 cakes per 5 square metres proved to be effective
in reducing the dead heart damage compared to the
untreated control.

TTI/TTT/STAT 4: Statistical modelling and
soft computing approaches for genomic
selection in Rice

For the reported period the MTME model was
developed for rice SNP RDP data sets. Phenotypic
data on 268 genotypes over three environments
(nitrogen Low, Nitrogen 50 and Nitrogen 100) for
three traits; Plant Height (PH), Number of Tillers
(NT) and Single Plant Yield (SPY) with 31601 SNPs
were considered. The SNP data were converted
into numerical form and then VanRaden Genomic
Relationships matrix as exogenous variables in
developing regression based MTME GP models. In
this period, stochastic search based Bayesian MT
kernel methods were used to develop MTME models.
Four Kernels wviz., linear, Gaussian, polynomial
and sigmoid kernels were used to develop MTME
models by incorporating G*E Interactions. The
Kernel based Bayesian models were compared
with the conventional Ridge regression and GBLUP
MT models and results show that, in general, the
Gaussian kernel method outperformed conventional
Bayesian Ridge and GBLUP MT models. The MTME

models performed better than classical models.
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Transferable Technologies & Genetic Stocks

DRR Dhan 64 (IET 28358): It is an early maturing rice  leaf blast and neck blast, resistance to gall midge and rice
variety (115-120 days) with nitrogen use efficiency (5.0.  thrips and moderate resistance to plant hoppers and whorl
4065(E). dt 31 Aug, 2022). It is suitable for irrigated maggot. It has long slender grains with head rice recovery
ecosystems of Bihar and West Bengal (Zone III). It has  of 66.8%, gel consistency of 62 mm and amylose content
multiple disease resistance with moderate resistance to  22.5%.

DRR Dhan 64, early maturing, N use efficient rice variety with multiple disease resistance

DRR Dhan 65 (IET 27641) a high yielding low (SB) grain type. It showed multiple biotic and abiotic
phosphorus  tolerant variety developed from stress tolerance especially heat stress tolerance and
wild introgression lines showed promising yield tolerance toleaf blast, neck blast, sheath blightand plant
performance over the checks across four years under  hoppers. Itis notified and released for Andhra Pradesh,
various recommended doses of fertilizer P. It has Telangana, Karnataka, Chhattisgarh, Jharkhand and
desirable grain quality characteristics and short bold  \faharashtra.

DRR Dhan 65, A high yielding low phosphorous tolerant variety

DRRH 4 (IET 27937): This is the world’s first public It is moderately resistant to the diseases leaf blast and
bred aerobic hybrid, was released and notified (S.O. neck blast and to insect pests- gall midge, rice stem
4065(E). dt 31 August, 2022) for Northern Zone (Zone  borer and whorl maggot. It possesses long bold grains,
II), North-eastern Zone (Zone IV), Central Zone (Zone  with head rice recovery of 62.8%, gel consistency 30
V) and Western Zone (Zone VI) and aerobic ecologies ~mm and amylose content 24.6%.

of Punjab, Odisha, Chhattisgarh, Tripura and Gujarat.
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DRRH 4 world’s first public bred aerobic hybrid

e« DRR Dhan 66 (IET 28066) is a low soil P tolerant
long duration variety developed with introgression
of QTLPup1’.Itis derived through marker assisted
selection (MAS) in the background of ‘"MTU 1010
(Cottondora sannalu) which is widely cultivated
across Telangana and Andhra Pradesh and quite
popular among farmers. It has long slender grains
released and notified for Andhra Pradesh and
Telangana.

Genetic Stocks:

¢ DRR Dhan 67 (BRRI Dhan 84) is zinc rich variety
developed through pure line selection and has been
released for cultivation in the boro areas of Assam,
West Bengal and Tripura. It has long slender grains
with long maturity duration with average yield of
6.0 to 6.5 tons/ha. It contains 25.5% amylose, 8.3%
protein and high zinc 27.6 mg/kg.

¢ DRR Dhan 68 (BRRI Dhan 99) is a pure line
selection and salt-tolerant variety released for
cultivation in the boro season in Assam, West
Bengal and Tripura. It has long slender grains with
long maturity duration with average yield of 5.35
tons/ha under salinity. In favorable conditions, it
can produce up to 7.1 tons/ha.

¢ DRR Dhan 69 (BRRI Dhan 100) is zinc rich variety
developed through pure line selection and released
for cultivation in the boro areas of Assam, West
Bengal and Tripura. It has long slender grains
with long maturity duration with 26.8% amylose
and 7.8% protein. This is a zinc-rich variety with
25.7 ppm zinc content.

National Donor . .

1C426273 Chittimuth-
yalu
1C643971 RP6338-9

INGR22064 Landrace

INGR22065 KMR-3R*2//

Nagina22
1C645776 RP6252-BV/  INGR22067 BPT5204 x
RIL/1705 Vardhan
Moirang- INGR22101
Phou
Khokngangbi
1C645772 RP5593-83-12- INGR22102 MTU1010 x
3-1 (MTP-1)/ Nagina22
IET26168

Possess grain Zn (>24 ppm) content in polished rice. Possess
unique aroma and grain type-aromatic short grain (ASG).

Higher grain yield than Nagina22 (Tolerant parent) and KMR3
(Susceptible parent) under high temperature stress (> 5 °C)
and ambient temperature. Heat-tolerant in terms of stable yield
across varied temperature locations (Based on stability variance
and rankings). Heat tolerant in terms of increased Coefficient of
non-photochemical Quenching (qN) trait under high temperature
stress.

Stable grain yield under low nitrogen (N) and 50% of the
recommended N (N-50) inputs across tested field locations under
AICRPR. High Nitrogen Use Efficiency (NUE), Physiological
Efficiency (PE) and Recovery Efficiency (RE) under N-50 input.
High Grain yield than Vardhan

Approved: Resistant to leaf blast (2-3 score). Stable resistance
consequently for 4 years (2015, 2016, 2017 and 2018) for blast
pathogen with score 2-3 Mid-early duration with long bold (LB)
grain type along with early seedling vigour traits.

High nutrient (NPK) uptake and high grain yield than tolerant
check and recurrent parent under native sodic soil conditions
(without gypsum amendment) (pH 8.5 -10.0) across field locations
under AICRPR. Testing Tolerance to acidic soils (pH 4.3 - 5.2) in
terms of stable grain yield and toxicity score (3.67). Adaptability
and high grain yield under direct seeded aerobic ecosystems over
three years of AICRPR testing.
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National Donor . .

Complete panicle emergence in elite genetic background of Samba
Mahsuri.

1C646825 CPE-109, TI- INGR22103 Selection of
109, CPE-9, Samba Mahsuri
1ET-29340 EMS mutant
1C646826 MSM-139/ INGR22104 Selection of
IET-27994 Samba Mahsuri
EMS mutant
1C646827 1L-3, DRR- INGR22105 PR114 / O.
BL-295-2
3*PR114
1C626285 NH787 (RP INGR22106 Nagina 22
Bio 5477-
NH787)

CRISPR/Cas based multiplex genome editing of
indica rice cultivar for yield improvement

CRISPR/Cas technology utilized to edit the
cytokinin oxidase (OsCKX2) gene of rice controlling
the grain number in order to increase the yield of
Samba Mahsuri. Guide RNAs for two different
exons of OsCKX2 were designed and a CRISPR/ Cas
construct was developed to produce guide RNAs
and Cas protein. The genome-editing construct
was stably expressed in Samba Mahsuri by using
Agrobacterium-mediated genetic transformation.
The gRNAs showed 100% editing efficiency with
~95% biallelic mutations in TO generation. The
genome-edited T0 lines showed 200 to 496 grains/
panicle in comparison to ~150 grains/panicle in
wild-type or non-edited Samba Mahsuri plants
under glasshouse conditions. Further, phenotypic
evaluation of selected T1 lines showed desired
characters like strong culm and early maturity
contributed by new allele of OsCKX2.

Phosphate Bacterial
(PSB) culture,
IIRRPSB1  and

deposited ~ with
NAIMCC-B-03141

respectively,

Solubilizing
amalonaticus
IIRRPSB6 were
accession  numbers
NAIMCC-B-03137,
in the National Agriculturally
Important ~ Microbial ~ Culture
(NAIMCC), ICAR-NBAIM, Mau.

Citrobacter
Bacillus  sp.
the

and

Collection

Draft Genome Sequence of Paenibacillus sonchi
IIRRBNF1, a nitrogen-fixing, a rice-rhizospheric,

Tolerance to leaf folder in elite genetic background of Samba
Mahsuri.

Excellent resistance for leaf and neck blast. Present in the elite

nivara (105410)//  genetic background of PR114. Tolerance for sheath blight.

Tolerant to low soil Phosphorus. NH787 (EMS mutant of Nagina
22) exhibited higher root biomass, number of tillers and grain yield
than Nagina 22 under low phosphorus soil conditions. NH787
shows higher photosynthetic rate, pollen fertility and the activities
of antioxidant enzymes in low phosphorus soil. Stable high yielding
mutant with complete panicle filling with no unfilled spikelets/panicle
in both normal and low P conditions. Seed hull is darker than N22.
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endospore-forming, gram-positive and plant
growth-promoting bacterium isolated from rice

rhizosphere is available.

Generated the whole genome sequence data

for biocontrol agents viz. bacteria and fungi

PRJNA744701-  BIK2-  Bacillus  velenzensis,
PRJNA735062- BIK3- Bacillus cabrialesi,
PRJNA744714- BIK4- Bacillus paralicheniformis,
PRJNA727916- TAIK1-Trichoderma  asperellum,
PRJNA735060- TAIK4- Trichoderma asperellum,

PRJNA745529- TAIK5- Trichoderma asperellum.

A potential broad-spectrum antifungal effector
protein, Bg 9562 derived from the bacteria
Burkholderia gladioli strain NGJ1 (efficient at 35 °C
and 45 °C and ineffective either at high acidic pH
(3.0) or alkaline pH (9.5) conditions) was found to
be effective against Rhizoctonia solani.

Identified new wavelength for the estimation
of amylose content in rice. At this wavelength,
amylopectin interference is negligible and is useful
to give amylose content close to the actual values.
This wavelength is good for our country where
intermediate to high amylose rice varieties are
generally consumed.

Commercialized a completely automated and
portable soil testing technology Krishi RASTAA
(Rapid Automated Soil Testing with Agronomy
Advisory).
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NCBI Submissions e BioProject accession ID: PRJNA916352 for

e BioProject ID: PRINA851222 for STRONG CULM complete panicle exertion (CPE 110).
MutMap QTL-seq data (Strong culm mutant line

Human Resource Development
TI-17 and wild-type BPT 5204).

Eight training programs were organized and

* SRA data: PRINA846116 for MutMap QTL-Seq  overall, 768 stakeholders were trained on improved
analysis of rice samples for root length and root rice production technologies and other identified
volume (TI-128 and BPT-5204). interventions to enhance yield and profitability.

Trainings Organized during 2022

Number of
Name of Training Sponsored By Date Parti .
ar 1c1pan s

Online Training Program on “Advanced SARR, Hyderabad & ICAR-IIRR 3 -15 January
Statistical Techniques for Data Analysis using R”

2. Virtual Users Training cum Workshop on ICAR-IIRR 15-17 160
AICRPR Intranet Functionalities (www.AICRPR- February
intranet.in)

3. Exposure Visit cum Training of Farmers from ATMA, Valsad, Gujarat 9-11 March 21
Valsad ATMA, Gujrat

4. DST-SERB High-End workshop statistical and DST-SERB 18 -30 July 30

Machine Leaving Techniques for Agricultural
Systems Modelling and Forecasting Using R

5. Training on Water Management Aerobic Rice and ITC 27-29 30
Direct Seeded Rice for ITC Officials September

6. Training to Agri-Polytechnic Students on Rice State Department 11 November 31
Cultivation

7. Training Programme for FPO Members of Natural Farms and Agro Products 29 November 9
Maharashtra Producer Company Limited

8. Exposure Visit Cum One Day Training NFSM, Madhya Pradesh 27 December 7

Programme for Farmers of Jabalpur

Off campus Training

e Anoff-campus training program on ‘Improved rice
production technology” was organized at Cheruvu
Jammulapalem, Bapatla Mandal, Guntur district
of Andhra Pradesh on 10 October, 2022. Scientists
from various disciplines of IIRR explained about
the use of Rice mobile app developed by ICAR-
IIRR, diagnosis of the pests and diseases to take up

timely crop protection measures and for profitable

rice production.

e On 11 October 2022, under ICAR-IIRR-SCSP,
a training program was organized at Etheru
village of Bapatla mandal of Andhra Pradesh. The
importance of Integrated nutrient management in

e An ICT-based training program on ‘Integrated
Pest Management in Rice’, was organised on 28
December, 2022 at Avancha (V), Thimmajipet

(Mandal), Nagarkurnool district, Telangana. rice was demonstrated with the use of Leaf Color
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Charts developed by ICAR-IIRR. The importance IIRR was explained and demonstrated. The LCCs
of Integrated nutrient management in rice and were distributed to the farmers. About 25 farmers
use of leaf colour charts developed by ICAR- attended the program.

Trainings attended by IIRR staff in 2022

Scientist Programme name Organizers W

Sruthi K. Advanced Statistical Techniques for Data Analysis ICAR-IIRR 3-15
Suvarna Rani Ch  using R January
Manasa V
Vijayakumar S Online Training Programme on Recent advances =~ ICAR-Central institute of 1-21
in electronic devices, artificial intelligence and agricultural engineering, February
machine learning for precision agriculture Bhopal
Santosha Rathod 21 days online training program on Analytical ICAR-NIAP, New Delhi 5-25
Techniques for Decision Making in Agriculture February
Amtul Waris Faculty Development Program: Research in Social JNU, New Delhi and Galgotias, 7-13
Sciences: Contemporary Trends, Perspectives and ~ University, UP February
Pedagogy
Fiyaz RA Virtual User’s Training cum Workshop on AICRPR ICAR-Indian Institute of Rice ~ 15-17
Gireesh C, Divya B Intranet functionalities Research, Hyderabad February
Vijayakumar S Online Training Programme on Recent Advances =~ ICAR-NAARM, Hyderabad 22-26
in Organic Farming Research February
Santosha Rathod  Five days online training program on Smart Centre for Agricultural 28 February -
Farming: application of Al, Robotics, IOT & Cloud Marketing Intelligence under 4 March

Computing

65

NAHEP-CAAST International
Agri-Business Management
Institute, Anand Agricultural
University Anand

1es

t

1vi

Institutional Act



ies

t

1vi

Institutional Act

IIRR Annual Report 2022

Scientist Programme name Organizers Duration

Sundaram RM Genome Editing for Crop Improvement: Potential ~PJTSAU 6 March
Prakasam V. and Policy
Kalyani B
Santosha Rathod 10 days National FDP (Online) on Understanding  IIIT, Tiruchirappalli 07-16 March
Nirmala B Research and Statistical Analysis Using SPSS
S Vijayakumar DST-NGP summer school (Level 2) on Geospatial =~ Department of Remote 11 - 31 May
Science and Technology Applications in Sensing and GIS, Tamil Nadu
Agriculture Agricultural University
Prakasam V. Establishing a Danish-Indian partnership on Smart ICRISAT 16-20 May
Plant Protection (SPP)
Fiyaz RA IRRI-NARES Rice Breeding Advancement Meeting IRRI-South Asia Hub, ICRISAT 12-13 May
Revathi P Speed breeding: progress &prospects in crop IRRI South Asia Regional 4-5July
improvement Centre, Varanasi, India
Sundaram R.M. Executive Development training course ICAR-NAARM 4-9, July
Vijayakumar S Online training on ‘Irrigation Systems and National Institute of Plant 19-21 July
Manasa V Advancements Health Management,
Hyderabad
Revathi P Breeding Program Modernization: Indira Gandhi Krishi 14-18
Partnership-Driven Research for Food Secure Vishwavidyalaya (IGKV), October

Future

Padma Kumari, Analysis of Multi-Environment Trials

A.P.

(Online Mode)

Suvarna Rani Ch ~ New Crop Breeding Technologies

Raipur, India

ICAR-NAARM, Hyderabad 3-8
November

International Rice Research
Institute South Asia Hub,

21 November
-11

ICRISAT, Hyderabad December
Chitra Shanker NABL Laboratory assessor’s training course NABL, Gurgaon 19-23
Aravind | (accreditation criteria ISO/IEC 17025:2017) December
Bandeppa S

Academic Linkages

MOUs were signed for academic collaboration and
exchange of students of M.Sc and Ph.D with Sanskriti
University, Mathura, Uttar Pradesh; Chandra Shekhar
Azad University of Agriculture and Technology,
Kanpur, Uttar Pradesh; and University of Agricultural
& Horticultural Sciences, Shivamogga.

Intellectual Property Management/
Commercialization of Technologies

A Memorandum of Agreement (MOA) signed on 8*
February, 2022 between Association for Innovation
Development of Entrepreneurship in Agriculture
(a-IDEA), Technology Business Incubator of ICAR
- National Academy of Agricultural Research
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Management (ICAR-NAARM) and ICAR-IIRR under
the Incubation programme of a-IDEA.

e [CAR-IIRR, Hyderabad and VYOMIK,
Hyderabad, signed a memorandum of
understanding (MOU) on 27 June, 2022 to
the

various applications of drones. The research

undertake research on evaluation of
activities include the development of Standard
Operating Protocols (SOPs) in rice cultivation
practices such as direct seeding using the drone,
efficacy evaluation of drone-based pesticides
(herbicide, insecticide, fungicide) and fertilizer
(nano or liquid fertilizers) sprays. The drone-
based applications will also be considered for
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supplementary pollination in hybrid rice using

UAVs and mapping of biotic and abiotic stress.

e A memorandum of understanding (MoU) was
signed between ICAR-IIRR and Krishitantra
for the joint initiative of KRSHIRASTAA, Joint
Patent filing and other revenue sharing over
device sales.

book entitled “Innovative

technologies and services available @ ICAR

e A publication

- Indian Institute of Rice Research” prepared
by ITMU, IIRR is available for public private
partnerships.

Innovative technologies and services
available @
ICAR - Indian Institute of Rice Research

g2 1CAR- Indian Institute of Rice Research
i Raprndranagat, Hyderabad - 500 030, TS

@ ICAR - Indian Institute of Rice Research |fj-/”';;
= Tek H3AGZASHITUN, Fax HI-ASTANFIIT =
wwacarartany

Rajendranagar. Hyderabad - 500 030, TS,

!7-.'}":

lecture

e A on Intellectual property

“Understanding protection of plant varieties and

rights

commercialization process” was presented by
Dr A.S. Hari Prasad, Principal Scientist (Hybrid
Rice) & Chairman, ITMU, for Ph.D Scholars of
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Department of Agricultural Extension, PJTSAU-
College of Agriculture, Rajendranagar at ICAR-
IIRR, Hyderabad on 25.08.2022.

e Dr AS. Hari Prasad, Principal Scientist (Hybrid
Rice) ITMU  participated in
the meeting “Inception Workshop on State
Biodiversity Strategy and Action Plan (SBSAP)
2022-2032 for Telangana State” organized by
Telangana State Biodiversity Board, Hyderabad
on 22.11.2022.

& Chairman,

Industry Meet

IIRR - Industry Meet 2022 was organized on 10.11.2022
with a theme of ‘Display of IIRR Technologies &
Services’, to display technologies which are in the
take off stage for commercialization and to discuss
the essential abiding steps of MOA and MTA and
the services that IIRR can offer to the private sector to
support their R&D activities.

—

Around50representatives of 20 private seed companies

participated in the display of varieties/ hybrids/
genetic stocks/ pesticide formulations/ soil testing
kits/ value added products/ farm machinery etc.
Dr D.K. Yadava, ADG (Seeds), ICAR, New Delhi
was the Chief Guest and participated virtually.
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He addressed the participants and highlighted the
Council’s initiative for further strengthening the

public-private partnerships in research activities

Revolving Fund

IIRR is actively involved in production of quality seed
in research farms and farmers’ fields and supplying it
to Pvt. Seed companies, Govt. seed agencies and also
to farmers earning revenue. A profit of Rs. 4.97 lakhs
was generated for the financial year 2022.

Awards and Recognitions

T

v" Dr. B. Nirmala, Senior Scientist (Agri. Economics)
received the Raithu Nestham Award- 2022 from
Shri. M. Venkaiah Naidu, former Hon’ble Vice
President of India on 20" November, 2022 at
Swarna Bharat Trust, Muchintal, Hyderabad,
during the Raithu Nestham Foundation’s 18"
Annual Award Ceremony in the presence of about

500 farmers from Andhra Pradesh and Telangana.

v" Dr Fiyaz R A received Fellow of SAWBAR for the
year 2022 by Society for Advancement of Wheat
and Barley Research, Karnal, India.

68

-

ITRR

which will lead to the development of high yielding

genotypes with value added traits.

Externally funded projects

Twenty-Five new externally funded projects have
been sanctioned during 2022 (Appendix 5) with a
budget outlay of 714 lakhs. A total of 37 externally
funded projects are currently being handled at the
Institute (Appendix 6).

v Dr LV Subba Rao received SARR Fellow Award
at the International Conference on System of
Crop Intensification (ICSCI 2022), ICAR-IIRR,
Hyderabad during 12-14 December, 2022.

v" Dr Divya Balakrishnan received First SARR Young
Scientist Award at the International Conference on
System of Crop Intensification (ICSCI 2022), ICAR-
IIRR, Hyderabad during 12-14 December, 2022.

v" Dr K. Sruthi, Scientist received Neelamraju Ganga
Prasad Rao and N Kamala Gold Medal during
the 8" foundation day (03.09.2022) of PJTSAU for
having secured the highest overall grade point
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average (9.46 OGPA) in Ph.D. (Agriculture) in the
major field of Genetics and Plant breeding.

Dr received the

Brajendra
Scientist Award from SSDA, MEERUT during
ICAAAS-2022 held at HPU, Shimla and HP during
12-14 June, 2022.

Distinguished

Dr Brajendra received the Outstanding Soil
Scientist Award, by PKVSS, Patna, Bihar, at
KNIPSS, Sultanpur, UP during DISHA-2022 from
11-12 June, 2022.

Dr the
Achievement Award by SAID society, Ranchi,
Jhrakhand during the NC FNSSA during 15-16"
April 2022 at Hyderabad, India.

Brajendra  received Outstanding

Dr
Extension Award by Science and Technology

Brajendra received the Innovative Soil
Society for Integrated Rural Improvement (S&T
SIRI) Thorrur, Mahabubabad during National
Conference on Digital and Organic Interventions
Towards Sustainable Agriculture Horticulture and
Animal Husbandry held at ICAR-IIRR, Hyderabad

from 15-16 October, 2022.

Dr M Sheshu Madhav was selected as Academic
editor of PLOS ONE, BMC plant Biology, Annals
of Genetics.

Dr M Sheshu Madhav was selected as Fellow of
Royal Society of Biology (RSB), London.

Dr P Revathi nominated as editorial board member
of “Electronic Journal of Plant Breeding” for the
year 2022-2023 by Indian Society of Plant Breeders
(ISPB).
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Dr Revathi P was selected as Editorial Board
Member of International Journal of Phytology
Research during the year 2022.

Dr Fiyaz RA was nominated as the Associate
Editor of the Journal of Cereal Research published
by Society for Advancement of Wheat and Barley
Research.

Dr M Sheshu Madhav was selected as Executive
Member of Academic council of Koti Women’'s
college (Osmania University) and Board of studies
(BOS) of Department of Botany at Kakatiya
University.

Best oral presentation was awarded to Dr Fiyaz RA
on the topic ‘Status of Geographical Indications
of Rice in India” during the National Conference
on “Intellectual Property Rights in Agriculture:
Opportunities and Challenges (IPRAOC-2022)”
held at Veer Kunwar Singh College of Agriculture,
Dumraon (Buxar), on 07-08 April, 2022.

Best oral presentation was awarded to Dr Fiyaz
RA ‘Community upliftment through Geographical
Indications” during the 5" National Conference
and webinar on Doubling Farmers Income for
Sustainable and Harmonious Agriculture DISHA
2022 on 11-12 June, 2022 organized by KNIPSS,
Sultanpur, UP in association with GAPS, Dhanbad,
Jharkhand and PKVSS, Patna, Bihar.

Best Oral presentation award to Dr. V. Prakasam,
Priyanka, C., Sundaram, R.M., Rekha, G., Gopaljee
Jha, Vikraman, M., Kannan, C., Laha, G.S. and
Prasad, M.S. 2022. “Understanding ecological
diversity of sheath blight pathogen Rhizoctonia
solani from various rice-ecosystem in India through
phenotyping and whole genome sequencing
(WGS)”in IPSCONF2022 held at SKNAU, Jobner-
Jaipur, Rajasthan, India. p43

Best Poster Presentation was awarded to
“Introgression of broad-spectrum blast resistance
gene Pi2 into maintainer line of DRR 9A CMS line
by marker assisted selection in rice” authored by
Arun Kumar Singh, P. Revathi, M. Srinivas Prasad,
A.S. Hari Prasad, P. Senguttuvel, K.B. Kembaraju,

K. Sruthi and R.M. Sundaram in IPSCONF2022
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held at SKNAU, Jobner-Jaipur, Rajasthan, India
by IPS (Indian Phytopathological Society) 8%
International Conference during March 23-26,
2022.

Best Poster Presentation was awarded to Dr C
Gireesh (Senior Scientist) for “Oryza glaberrima -
A potential donor for improving the Oryza sativa”
In: Tending Mendel’s Garden for a Perpetual and
Bountiful Harvest: Symposium Commemorating
Birth Bicentenary of Gregor Johann Mendel
(MENDELSYM), July 19-21, 2022, ICAR-IARI,
New Delhi, India.

Best Poster Presentation was awarded to
“Characterization of wild introgression lines from
Oryza nivara and Oryza rufipogon for detection of
grain size QTLs” authored by Divya Balakrishnan,
Rao YV, Malathi S, Krishnamraju A, Kavitha B, LV
Subba Rao, Sarla N. 2022, In: Tending Mendel’s
Garden for a Perpetual and Bountiful Harvest:
Symposium Commemorating Birth Bicentenary of
Gregor Johann Mendel (MENDELSYM), July 19-
21, 2022, ICAR-IARI, New Delhi, India.

Best Poster Presentation was awarded to G.
Padmavathi, B. Umakanth, V. Jhansi lakshmi,
M. Sheshu madhav, L.V. Subba rao and R.M.
Sundaram for the paper “Identification of a novel
gene, Wbphl13(t), governing resistance to white-

backed planthopper by QTL analysis using SNP
markers in Sinnasivappu, a landrace of rice” at
the International Conference on System of Crop
Intensification for Climate-Smart livelihood
and Nutritional Security in Theme 2: Breeding
Cultivars, Land Races, Ideotypes, Management
Practices, Pest and Disease Dynamics of SCI held
at ICAR-IIRR, Hyderabad during 12-14 December
2022, ICSCI 2022/ T2/47: pp 82-84.

Best Poster Presentation was awarded to Bharali
V, Bitra B, Thati S, Yadla S, Jukanti AK (2022)
“From Mendelian Genetics to Modern Genomics”.
In: National Symposium - Remembering Gregor
Johann Mendel on his Bicentennial Birth Year
(From Scratch to Factor to Gene to Genome), G.B.
Pant University of Agriculture & Technology,
Pantnagar, May 5-6, 2022.

Best poster award for the poster “Evaluation
of nitrogen sources for improving productivity
and nitrogen use efficiency by Surekha, K., Rao,
D.V.KN., Kumar, RM., Neeraja, C.N., Manasa,
V., Gobinath, R., Brajendra and Sundaram, R.M.
in the International conference on “System Crop
Intensification (ICSCI 2022) for Climate Smart,
Livelihood and Nutritional Security”” held during
12-14" December.

ICAR - IIRR, Hyderabad, Annual Awards for Best Research Paper, 2022

Name of the publication

Crop Mapping of QTLs for Yield Traits Using F,,, Populations

Improvement  Derived from Two Alien Introgression Lines Reveals qTGW8.1
as a Consistent QTL for Grain Weight from Oryza nivara. Front.
Plant Sci. 2022. 13:790221. doi:0.3389/fpls.2022.790221

Crop Multiparent-Derived, Marker-Assisted Introgression Lines

Improvement of the Elite Indian Rice Cultivar, ‘Krishna Hamsa’ Show
Resistance against Bacterial Blight and Blast and Tolerance
to Drought. Plants, 11, 622. https://doi.org/10.3390/
plants11050622

Crop Sustainable Intensification of a Rice-Maize System through

Production Conservation Agriculture to Enhance System Productivity in
Southern India” published in Plants Journal

Crop Improving Yield and Nitrogen Use Efficiency using Polymer

Production Coated Urea in Two Crop Establishment Methods of Rice

(Oryza sativa L.) Under Vertisol
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Beerelli K, Divya Balakrishnan, Addanki
KR, Surapaneni M, Rao Yadavalli V and
Neelamraju S

Badri Jyothi, Lakshmidevi, G., Jai
Vidhya, L.R.K,, Prasad, M.S., Laha, G.S.,
Jhansi Lakshmi, V., Subhakara Rao, I,
Revathi P., Balakrishnan, D., Vishnu
Priya, Y.V., Arvind Kumar, J., Singh,
U. M,, Singh, V.K,, Kumar, A., Ram, T,
Subba Rao, L.V. and Sundaram, R.M.
Tuti, M. D., Rapolu, M.K.,, Sreedevi, B.,
Bandumula, N., Kuchi, S., Bandeppa, S.,
Saha, S., Parmar, B., Santosha Rathod.,
Ondrasek, G. and Sundaram, R. M.

Surekha, K., Gobinath and Manasa, V.
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Name of the publication

Crop Climate-Based Modeling and Prediction of Rice Gall Midge Santosha Rathod, Yerram S, Arya
Protection Populations Using Count Time Series and Machine Learning P, Katti G, Rani ], Padmakumari
Approaches” in Agronomy Journal. AP, Somasekhar N, Padmavathi C,
Ondrasek G, Amudan S, Malathi S,
Rao NM, Karthikeyan K, Mandawi N,

Muthuraman P, Sundaram RM.
Crop Performance of Novel Antimicrobial Protein Bg 9562 and Pranathi, K., Rekha, G., Kalyani, M.,
Protection In Silico Predictions on Its Properties with Reference to Its Divya, M. Gopalje, ]., Vellaisamy,

Antimicrobial Efficiency against Rhizoctonia solani. Antibiotics
(Basel). 8;11(3):363. doi: 10.3390/antibiotics11030363. PMID: P.,

35326826; PMCID: PMC8944631.
Social Science

Social Science

in Agronomy Journal.

ICAR - IIRR, Hyderabad, Annual Awards for
Best Researcher, 2022

Crop Best Young Scientist Dr Fiyaz RA

Improvement

Crop Best Scientist Dr Brajendra

Production

Crop Best Young Scientist Dr V. Manasa

Production

Crop Protection Best Scientist Dr V Prakasam

Social Sciences  Best Scientist Dr B Nirmala

Social Sciences  Best Young Scientist Dr Santosha
Rathod

Copyrights

Copyright applications were submitted for software
package IIRRSTAT (Diary no. 19300/2022-CO/SW)
and IIRR Seed Portal (Diary No. 19316/2022-CO/SW).

Patents
Patent applications were submitted for

e Anhydrous Skin Cleansing and Moisturizing
composition: Appl. No. 202241006257 dated 5
February 2022.

* Anhydrous Natural Pain Relief Composition
for Topical Application: Appl. No 202241011157
dated 02 March 2022.

* Natural Skin Care Composition and Preparation
thereof: 202241034696 dated 17 June 2022.

* BioDCM-NPs - (IIT-K, ICAR-IIRR and HCU) -
Patent Application No. 202111061106A dated 07
January 2022.

An Economic Evaluation of Improved Rice Production
Technology in Telangana State, India” in Agriculture Journal

Modelling and Forecasting of Rice Prices in India during the
COVID-19 Lockdown Using Machine Learning Approaches”
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P., Priyanka, C., Hajira, S., Maruthi,
Sundaram, R.M. and Kannan
Chinnaswami.

Bandumula, N.; Santosha Rathod.;
Ondrasek, G.; Pillai, M.P.; Sundaram,
R.M.

Santosha  Rathod, Chitikela G,
Bandumula N, Ondrasek G,
Ravichandran S, Sundaram RM

Databases

% ITS sequences of Pseudomonas spp. (Pseudomonas
putida - PIK 1 Accession No: ON778610, Stem rot
(Sclerotium hydrophilum -SHPS 1 Accession No:
OP480227), False smut (Ustilaginoidea virens -
ON782056 & OP480796) were submitted to NCBI
GenBank database.

¢ Six Microbial cultures were submitted to NBIAM,
Mau (One fungal (Trichoderma asperellum TAIK); 3
bacterial antagonists (Bacillus cereus 1IRR, Bacillus
xiamenensis 1IRR, Bacillus subtilis 1IRR), 2 blast
culture- Pyricularia oryzae POIIRR 31 & 41).

% Six potential Phosphate Solubilizing Bacterial
cultures Citrobacter amalonaticus IIRRPSB1, Bacillus
sp. IIRRPSB6, Bacillus pumilus IIRRPSB10, Bacillus
sp. IIRRPSB13, Citrobacter amalonaticus IIRRPSB4

IIRRPSB6  were

deposited in the National Agriculturally Important

Microbial Culture Collection (NAIMCC), ICAR-

NBAIM, Mau.

and Citrobacter ramalonaticus

Portals/Websites/Mobile Apps

Rice IPM Mobile App in Hindi Language

The content of IPM app in Telugu language was
translated to English and Hindi languages and
app was developed in Hindi and further it will be
translated to other local languages to reach farmers in
different rice growing regions.
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IIRR- SBI payment gateway (https://icar-iirr.org/
statebank/registerl.php)

SBI payment gateway was designed using PHP
language with MYSQL as backend and integrated
with IIRR website to facilitate online payments to
IIRR. User has to register with basic details to pay
online through IIRR SBI Payment Gateway.

IIRR-SBI PAYMENT GATEWAY 0SBlePay

New Websites
Two websites were designed and hosted
v' Website for Society for advancement of rice

research

v Website for International conference on System
of Crop Intensification (ICSCI 2022) for Climate -
Smart Livelihood and Nutritional Security

- - (Icscl 2022)
: e Felhend ot Wil Bmcety ; =
P e O TN DR RO i sl R L - I
Posters

Pt e s

International Conference - (ICSCI 2022) - Poster Upload Form —

Welcome to
Society for b
Advancement of

Rice Research [

_?'A’

https://sarr.co.in/icsci2022/

Deputations

Dr P Senguttuvel, Senior Scientist, ICAR-IIRR
attending HRDC Annual Meeting at IRRI, Philippines
during 21-23" September 2022

Dr. V. Prakasam, Senior Scientist was deputed to

University of Copenhagen to attend “Establishing a

Danish-Indian partnership on Smart Plant Protection
(SPP)” from November 28 to December, 02 2022, at
University of Copenhagen, Denmark.

II'
0
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Dr R M Sundaram, Director, IIRR deputed to
Bangladesh to represent the country for the CORRA

meeting at BRRI, Bangladesh during 29-30 November,
2022.

N 24 muw«u:;“l ‘ ) |
[« P o anRice Re: hin Asia [CORRA,
alincil for ;ﬂnnrslu’n'TRi:eRc;ea-u i

Dr S Vijayakumar, Scientist (Agronomy) was deputed

to participate in the 3™ International Weed Science

Congress held in Bangkok, Thailand during 4-9"
December, 2022.

Workshops/ Institutional Meetings and
Significant Events

Annual Hill Rice group Meeting

The 9" Annual Hill Rice Research Group Meeting was
held on 28" February, 2022 at ICAR-IIRR, Hyderabad
in virtual mode under the chairmanship of Dr. TR
Sharma, DDG (Crop Science), ICAR and co-chaired
by Dr. RK Singh, ADG (FFC), ICAR. After remarks
of Dr. RM Sundaram, Director (ICAR-IIRR), Dr. LV
Subba Rao presented the action taken report of 2020
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workshop and results of AICRPR kharif 2021 of Hill
ecology. Dr. TR Sharma in his introductory remarks
emphasised on the importance of collection and
submission of high-quality data of the trials from
all the funded and voluntary centres. Dr. RK Singh
briefed about diverse rice ecologies in India and urged
the co-operators to ensure the supply of quality rice
seeds to farmers in Hill zones. Various cooperating

centres under Hill ecology presented progress made
during 2021.

Second Meeting of the Expert Committee on
Revisiting the AICRPR Guidelines

The second meeting of the expert committee on
revisiting some of the AICRPR guidelines for
evaluation of entries was held on virtual mode on
10" March, 2022 under the chairmanship of Dr JP
Tandon, Former ADG (F&FC), ICAR, New Delhi.
Drs LV Subba Rao, PI-AICRPR and AVSR Swamy,
Principal Scientist, Plant Breeding, ICAR-IIRR made
a brief presentation on the existing guidelines and
flagged the issues of concern. Dr Santosha Rathod
gave inputs on statistical analysis of AICIRP data.
The committee discussed on minimum number of
locations with acceptable quality of data required for
promotions, monitoring of ACIRIP trials, norms for
promotion and grain quality concerns in basmati and

non-basmati trials.

57* Annual Rice Group Meeting (ARGM)

The 57" ARGM was held during 25-27" April, 2022
in Hybrid mode under the chairmanship of Dr TR
Sharma, DDG (Crop Science), ICAR and co-chaired
by Dr RK Singh, ADG (FFC), ICAR. Dr RM Sundaram,
Director, ICAR-IIRR welcomed the dignitaries and
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delegates of AICRPR, QRT, RAC, IRRI and private
seed industries and presented Director’s report,
of the research highlights of AICRPR and ICAR-
IIRR. Dr. T.R. Sharma, DDG (CS), ICAR lauded the
efforts of ICAR-IIRR and congratulated the Director,
IIRR and his team. He emphasized the importance
of the use of modern, cutting-edge technologies,
including Genomics and Precision agriculture, in
the development of varieties with high productivity,
suitable for different ecosystems and a rapidly
changing climate. Dr. T. Mohapatra, Secretary,
Department of Agriculture Research and Education
(DARE) and Director General, ICAR, stressed the
importance of development of multi-stress tolerant
varieties and popularization and adoption of
varieties. He also suggested that pest and pathogen
evolution needs to be studied to identify reasons for

the emergence of pest/pathogens despite cultivating

resistant varieties.

Varietal Identification Committee Meeting

The Varietal Identification Committee Meeting-2022
Varietal Identification Committee (VIC) Meeting on
virtual mode was held on 27" April, 2022 under
the chairmanship of Dr. T.R. Sharma, DDG (Crop
Science), ICAR. There were a total of 36 proposals
including 32 varietal entries and 4 hybrid entries.
All the 36 proposals were critically examined for
their performance with respect to on overall, zonal
and state basis over the years, their reaction to
biotic/abiotic stresses, performance in agronomic
trials and quality features, etc. The committee
emphasized that if the superior performance of an
entry is limited a single state in a particular zone,
such entries may be considered by the respective
SVRCs.
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Research Advisory Committee Meeting

The Research Advisory Committee (RAC) Meeting of
ICAR-Indian Institute of Rice Research, Hyderabad
was held on 28" June, 2022 in hybrid mode under the
Chairmanship of Dr. B. Mishra Ex-VC, SKUAS&T,
Jammu & Ex-PD, ICAR-DRR, Hyderabad and ICAR-
DWR, Karnal. A brief presentation on the activities
and research achievements of the institute, during
2021-22, was made by Dr. R-M. Sundaram, Director
and detailed presentations by the respective heads of
sections. The Chairman, Dr. B. Mishra appreciated the
presentation and welcomed all the members of RAC.
Dr. K.K. Jena congratulated the outstanding research
work being done at IIRR. Dr. Sheshashayee praised the
progress of research work and specified the excellent
progress on genome editing and biofortification
work. Dr. R K. Singh, ADG (CC & FFC) congratulated
the scientists for commendable research work and
publications. He applauded the genome editing
research work done at IIRR and suggested to develop
programs for development of climate smart varieties
and increasing the productivity of rainfed rice.
Dr. Padmini ICAR-NRRI
congratulated excellent

Swain, Director,
the IIRR

Dr. B. Mishra stressed on managing the soil health

for work.
which in turn determines the health of water, humans
and animals. He also raised concern over the average
productivity of rice in India which is significantly
lesser than the international productivity.

Institute Research Council (IRC) Meeting

The Institute Research Council (IRC) Meeting was
organized on 6™, 8™, 10-12", 16%, 22-23 August, 2022
(8 days) for the year 2021-22. All the scientists
presented their progress and achievements in detail




along with their future course of work to the IRC
members. New project proposals were presented for
approval by the IRC. Dr. RM. Sundaram, Director
and Chairman (IRC) appreciated the efforts of the
scientists in effectively conducting research projects.
Various researchable issues regarding the ongoing
IRC projects and suggestions for the next year’s
experiments were thoroughly discussed by all the

scientists during 8 days’ deliberations.

Institute Biosafety Committee (IBSC) meeting

The 20 IBSC meeting of ICAR-IIRR was held in
hybrid mode on August 5, 2022, with the newly
constituted Institute Biosafety Committee (IBSC)
members.: Dr R.M. Sundaram, Director, ICAR-IIRR
& Chairman; Dr D. Balakrishnan, DBT Nominee
ICAR-IIMR, Hyderabad;
Dr K. Ulaganathan, Expert Member & Professor,
CPMB, Osmania University, Hyderabad; Dr K.
Gopinath, Expert Member & Professor, University
of Hyderabad; Dr Nuzhath Fatima, Medical
Officer, ICAR-1IRR, Hyderabad; Dr C.N. Neeraja,
Principal Scientist and Head, Biotechnology, ICAR-
IIRR; Dr A.P. Padmakumari, Principal Scientist
(Entomology), ICAR-IIRR, Member;
Dr D. Krishnaveni, Principal Scientist (Plant
Pathology), ICAR-IIRR, Internal Member; Dr S.K.
Mangrauthia, Sr. Scientist (Biotechnology), ICAR-
IIRR, Internal Member; Dr Kalyani M. Barbadikar,
ICAR-IIRR,
Member. All the members actively participated

& Principal Scientist,

Internal

Scientist  (Biotechnology), Internal
in the meeting. Dr R.M. Sundaram, Director IIRR
welcomed the members. Dr S.K. Mangrauthia
presented the status and progress related to
IIRR-IBSC. He updated the progress made during

the last year and emphasized the need for biosafety
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measures involved therein. The experts gave their
inputs for better operation and management of

transgenic and genome-edited products.

Annual Review Meeting of CRP Biofortification

A review meeting of CRP Biofortification was held
during 20%-21*t May, 2022 in virtual mode. Dr. C.N.
Neeraja, Principal Scientist, ICAR-IIRR welcomed
Dr. D.K. Yadava ADG Seeds,
participants from centers on Rice, Wheat, Maize,
Pearl Millet, Sorghum and Small Millets. Dr. R.M.
Sundaram, Director, ICAR-IIRR presented opening

delegates and

remarks and briefed the project outlines. A total of 31
scientists presented research work progress across
the centers. Discussions were made and the critical
research points were discussed as per the agenda of
the meeting.

Institute Management Committee Meeting

The Institute Management Committee Meeting was
conducted on 14" June, 2022. Dr. R.M. Sundaram
the
achievements. Shri Shitanshu Kumar presented

made a brief presentation on research
the agenda to the committee. Several proposals
were approved by IMC and the proceedings were

submitted to council for approval.

International Conference on System of Crop
Intensification (ICSCI 2022)

ICAR-IIRR in association with the Society for
Advancement of Rice Research (SARR) organized
the International Conference on System of Crop
Intensification (ICSCI 2022) for Climate - Smart
Livelihood and Nutritional Security in hybrid mode
during 12-14 December, 2022. The inaugural session
of the International Conference - ICSCI 2022 was
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chaired by Dr. Himanshu Pathak, Secretary, DARE
& DG, ICAR with Dr. SK Pradhan, ADG (FFC)
as co-chair. Dr. Alapati Satyanarayana, Former
Director of Extension, ANGRAU, was the Chief
guest for the session. Guests of Honour include
Dr. DK Yadava, ADG (Seeds), ICAR; Dr. AK Singh,
Director, ICAR-IARI; Dr. R. Jagdeeshwar, Director
of Research, PJTSAU; Dr. Francesco Carnevale
Zampaolo, Program Director, SRI-2030, UK;
Dr. Abha Mishra, Former Director, ACISAI, Thailand.
Dr. Himanshu Pathak, Secretary DARE & DG, ICAR,
New Delhi welcomed the delegates. He pointed out
several challenges in sustainable rice production like
degrading soil quality and issues of greenhouse gases
and mentioned that technologies like SRI and SCI can
address several of these issues. He also mentioned
that location-specific modification of SCI is needed to
upscale the technology. Several publications related
to rice cultivation were released during the inaugural
session of the conference.

Five technical sessions were conducted during the
conference. Each session included the presentation
of lead talks by the experts, oral presentations,
lightning talks and poster presentations. A total
of 209 participants including delegates from 16
Countries, ie, USA, UK, Philippines, Germany,
Italy, New Zealand, Netherlands, Japan, Iran, Nepal,

Bangladesh, Vietnam, Tanzania and India took part

in the conference. Besides researchers and students,
about 150 farmers also participated in this conference.

Extension activities
Farmers Day

ICAR-Indian Institute of Rice Research celebrated its
Farmers day on 28 October, 2022 in the Rajendranagar
premises. About 350 farmers from Telangana, Andhra
Pradesh, Karnataka and Odisha took active part in the
event and visiting farmers were exposed to improved
rice production technologies to help them break the
yield barrier in Irrigated Ecosystem. A seed sale
counter was made available for farmers to purchase
improved HYV of ICAR-IIRR for the ensuing rabi
season. Overall 15 exhibition stalls were installed to
benefit the farmers.

Tribal sub -Plan Activities

Over 3200 tribal farm families of Andhra Pradesh
(650), Assam (500) Chhattisgarh (300), Jharkhand
(300), Jammu and Kashmir (280) Karnataka (300),
Kerala (250), Odisha (320) and Telangana (600) were
benefitted with cafeteria of rice related technologies.
The targeted farm household were given improved
rice varieties and other critical inputs capable to
breaking the yield barriers. The inputs include metal
plough, neem coated urea, micro nutrients, herbicides,
neem oil, sprayers, tarpaulins, rodenticide, water
pipes, zinc sulphate, pheromone traps, gunny bags




and storage bins. By imparting the subject matter
training about the technical know-how and do-how
of rice cultivation, the extension gaps were minimized
along with technological gaps. The yield increase
was observed minimum of 16% in Jharkhand and
maximum of 24% in Telangana and Andhra Pradesh.
The major tribal groups covered under this scheme are
Baiga, Bhil, Korba, Lambadas, Chenjus, Kurumbas,
Kattunaikans Oron, Santhal, Todas and Siddhis and
Yerukula.

IIRR-SC SP Activities

Seeds of ICAR-IIRR varieties were provided to
360 beneficiary farmers of Telangana. Drying
sheets, sprayers, pheromone traps and lures, drum
seeders, cono-weeders, herbicides, insecticides and
fungicides were provided to the beneficiaries. A total
of 4,504 demonstrations were organized during 2022
under ICAR-IIRR-SCSP. These demonstrations were

[IRR Annual Report 2022

organised in collaboration with SKUAST, Jammu,
RARS, Maruteru, ANGRAU, TNAU, Coimbatore,
Annamalai University, PJTSAU, Telangana, RRS,
Chinsura, West Bengal, PANJANCOA, Puducherry,
IGKYV, Raipur, Chattisgarh, RRS, Nagina, BHU, Uttar
Pradesh, KVKs of Rastakuntubai, Vizianagaram,
RASS, Andhra Pradesh, GRI, Dindigul,
Needamangalam,  Thiruvarur, Tamil Nadu,
Chamarajnagar, Karnataka, YFA-KVK, Wanaparthy,
Medak, Durgapur, Amaravathi, Maharashtra and
Sadanandapuram, Kerala. Twelve training programs
on various aspects of rice production technologies
were organised in Telangana and Andhra Pradesh
under SCSP. The SC rice farmers were trained
on Integrated Nutrient Management, Integrated
Pest Management, Integrated Weed Management,
preparation of vermi-compost and water saving
technologies and Cyber Security.

Activities under IIRR SC SP
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Other Institutional Activities
PM- Kisan Samman Nidhi program

ICAR-IIRR,
Hyderabad to create awareness about the PM- Kisan

An interaction was organized at
Samman Nidhi program and the Release of 10"
installment under PM-Kisan and release of equity
grant to FPOs on 1* January, 2022. It was live streamed
for the staff and students, farm workers and farmers
in the IIRR Seminar Hall by the coordinator of the
program Dr Amtul Waris.

National Girl Child Day

As mandated by Government of India, Ministry of
Women & Child Development and ICAR, an event to
celebrate National Girl Child Day was organized on

January 24, 2022 that was enthusiastically attended
by Research Scholars, Technical Assistants, Skilled
Workers and Scientists of the institute.

\“gf ICAR- Indian Institute of Rice Research ( 7
= Rajendranagar Hyderabad 500030 /}"i".i"“ﬁ'

National Girl Child Day
January 24, 2022

Beti Bachao, Beti Padhao
A bright future awaits you in agriculture

Zoom Link
https://usD2web.zoom.us/j/86319770683 2 pwd=NElicWdIVGIKAWVIVWI6YloxbnRDUTO9

Meeting ID: 863 1977 0683 Passcode: 013337

National Girl Child Day celebrations at IIRR

World Pulses Day

The World Pulses Day was celebrated on 10" February,
2022 at ICAR-IIRR. As mandated by ICAR a Kisan
Ghoshti and discussion forum on “Pulses to empower
youth in achieving sustainable agri food systems”
was organized on the occasion of World Pulses Day
at ICAR-IIRR.

Brainstorming Session on “Rice and Water”

Brainstorming session on “Rice and Water” was held
on 11" February, 2022. 175 rice researchers, R&D
personnel and progressive farmers participated in
the session. It focussed on sustainable rice production
through novel water-saving technologies and practices.




Automatic Weather Station (AWS) inaugurated

New Automatic Weather Station (AWS) at Department
of Plant Pathology, ICAR-IIRR, Hyderabad,
established under DST-ICRISAT collaborative project
on Centre of Excellence on Climate Change Research

2 "};‘ ”%.*;7'&; ﬁi@qﬁf’ /]

Nutririce crunchy snacks from ICAR-IIRR rice
varieties

The long-standing desire to taste and enjoy the
fruits of hard labour of developing rice varieties of
ICAR-IIRR took shape in the form of preparation of
traditional recipes from two ICAR-IIRR rice varieties
(Improved Samba Mahsuri and DRR Dhan 48). The
all-time favourite snack murukku was prepared from
rice flour of ISM (Low glycemic index) and DRR Dhan
48 (high zinc). The crunchy snack was relished by all
the consumers.

Retifise

Muruki

The edible products have been conceptualized by Dr
RM Sundaram, Director, IIRR and Dr Amtul Waris.
Thelogo was artistically designed by Dr S Arun Kumar
with the apt tagline penned by Dr Santosha Rathod. A
range of traditional and nutritionally enriched snacks
are in the offing. The long-term plan is to promote the
products under the brand name NutriRice nutritious
and delicious.

Inauguration of Automatic Weather Station at IIRR Rajendranagar Farm

IIRR Annual Report 2022

for Plant Protection: Pest and Disease Management
was Inaugurated on 25.02.2022 by Dr. R M Sundaram,
Director, ICAR-IIRR, Hyderabad and Dr. Mamta
Sharma, Project Co-ordinator, Deputy Regional
Director-Asia, ICRISAT, Hyderabad.

b, >
—

International Women’s Day

“International Women’s Day” was celebrated on
8" March, 2022 by the ICAR-Indian Institute of Rice
Research. The UN designated theme “Gender equality
today for a sustainable tomorrow” was very aptly
deliberated upon by the Director, ICAR-IIRR, Dr RM
Sundaram. The significance of acknowledging the
contributions of women by dedicating a special day
was elaborated upon by Dr B Jhansi Rani, the senior
most woman scientist and head Entomology. The
power of mentoring and coaching to help younger
colleagues navigate their careers was deliberated upon
by the coordinator of the program Dr Amtul Waris.
The emcee, Dr B Nirmala ensured the smooth conduct
of the program. A song depicting the important roles
from housekeeping to heads of sections being played
by women personnel of the institute was composed
and melodiously rendered by Drs B Sailaja, K Surekha

and team.

International Women's Day was celebrated on March 8, 2022
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International Day of Yoga

International Day of Yoga (IDY) celebrated on 21 June
2022. Ms. Deepti Mantri, Founder, YOGASHALA-The
path of Transformation (Hyderabad) engaged all staff
in a session on Yoga - a boon for a stress-free, healthy

workforce.

= T
e

The Har Ghar Tiranga Mahotsav

The Har Ghar Tiranga Mahotsav was celebrated from
13" to 15" August. National flags were distributed to
all the employees and students of the Institute and
were asked to hoist the flag and pin the flags online.
Information posters were put up on the flag code and
all precautions were taken to maintain the dignity of
the National Flag.
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Al based monitoring of Pest and Disease for
Rice Crop

A meeting on “Al based monitoring of Pest and
Disease for Rice Crop” was organised on May 11,
2022 at IIRR. Scientists from Purdue University- USA,
IARI and NRRI and IIRR participated in this meeting
and discussed about the current status of research in
above area and future collaborative program.

ICAR organized Mega farmers -PM interaction
Meeting

ICAR- IIRR mobilized 550 farmers from five districts
and actively participated in the mega farmers -PM
interaction meeting organized by ICAR on May 31,
2022 across the country and hosted by ICAR- CRIDA,
Hyderabad.

Inauguration of Soil Testing Laboratory

As a part of Azadi Ka Amrith Mahotsav, Director,
Dr. R M Sundaram inaugurated the Soil Testing
Laboratory at the Institute for providing agro-
advisory services to rice farmers. Soil testing
services extended to the adopted farmers’ fields in
Mahboobnagar, Telangana. Three hundred soil health
cards were distributed and an agro-advisory service
camp was organized in the Maheshwaram Mandal,

Ranga Reddy district.

National campaign on “Balanced use of
fertilizers”

Under the “Azadi Ka Amrit Mahotsav a national

campaign on “Balanced use of fertilizers” was
organized for farmers (47) of Japala Village, Manchal
Mandal of Ranga Reddy District, Telangana. INM
for soil health and environmental protection was
deliberated, use of LCC for judicious use of fertilizers,
Soil analysis for use of right fertilizers at right time,

place and rate, Appropriate Cropping systems for



nutrient use efficiency, Use of bio-control agents and
Digital tools for INM were practically demonstrated
by TEAM IIRR. The farmers were motivated to follow
a balanced use of fertilizers to save the precious soil
and environment.

National campaign on “Balanced use of fertilizers”

Workshop on “effective use of nano-fertilisers
in agriculture”

A one-day workshop on “Effective use of nano-
fertilisers in agriculture” was jointly organised
by ICAR-Indian Institute of Rice Research and
Coromandel International Private Ltd, Hyderabad
on 01-09-2022 at Radisson Blu Plaza, Banjara Hills,
Hyderabad. The focus of this workshop was to
understand themechanismsand enable the use of nano-
materials/fertilisers for the sustainable production
of crops. Delegates from Coromandel including
Mr. Sameer Goel, MD, Coromandel Private Ltd.,
Mr. Shankar Subramanian, President (Fertilisers),
Dr. Subbarao (Former Director, ICAR-IISS) and
Scientists of ICAR-IIRR namely, Drs. Mahender
MBB Prasad Babu,
Brajendra, Gobinath and V. Manasa participated in

Kumar, P. Muthuraman,

this workshop.

Subject matter specialists from other institutes viz.,
Dr. Manoj Srivastava (IARI), Dr. S.S. Mukopadhyay
(PAU), Dr. TNVKV. Prasad (ANGRAU), Dr. Rahul
Kumar (UoH) and Dr. Elanchezhian (ICAR-IISS)
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presented their work. This was followed by a panel
discussion on the current relevance and scope of
nano-fertilisers in Agriculture.

One day awareness programme on application
of Rice IPM

ICAR-IIRR and Seva Spurthi Foundation jointly
organized a programme on Rice IPM at Motakonduru
Mandal, Yadadri district, Telangana on 21 June, 2022.

A

\

One day awareness programme on application
of drone technology

ICAR-IIRR Scientists in association with Seva Spoorthi
foundation organised one day awareness programme
on Sustainable rice production and application of
drone technology in agriculture on 5" September,
2022 at Muddamguda village, Shabad mandal, Ranga
Reddy District of Telangana. Mr. Ratnakar, Manager,
Sevaspoorthi foundation, Mr. Charan, Vyomic drones,
representatives from state agricultural department,
village sarpanch and around 40 farmers participated

in the meeting.

Cybersecurity awareness program

As a part of Cyber Jaagrookta Divas Annual
ICAR-IIRR in
with Pranadhara Foundation, Bapatla organised

Day Celebrations, association

Cybersecurity Awareness Program through ABCs
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of information security campaign in Cheruvu
Jammula Palem village, Bapatla, Andhra Pradesh
on 10.10.2022. Dr. B. Sailaja, Principal Scientist
(Computer Applns.) briefed on Cyber safety tips and
Dos and Don’ts of using mobiles and computers.
Drs. B. Nirmala, Senior Scientist (Economics) and
D. Krishnaveni, Principal Scientist (Pathology), ICAR-
IIRR, Sri Pundarikakshudu and Sri Kiran Prakash
from Pranadhara Foundation, Mrs. Vijaya Nirmala,
DDA, FTC, Mrs. Lakshmi, ADA, Bapatla actively
participated in the program. About 30 progressive

farmers attended this program.

Vigilance Awareness Week

Vigilance Awareness Week was celebrated at ICAR-
Indian Institute of Rice Research, Hyderabad from
31 October to 6 November, 2022. The theme of this
was “Corruption free India for a developed Nation”-
“YYTER Hdd HRd - fapfid YRA”. The main aim of
Vigilance awareness week is to encourage all the
stakeholders to collectively participate in preventing
corruption in public life. Several awareness programs
were organized during this week.

Pradhan Mantri Kisan Samman Sammelan-2022

ICAR-IIRR participated in Pradhan Mantri Kisan Samman
Sammelan -2022 on October 17, 2022 and organized an
interactive session with farmers on rice cultivation
and felicitated the farmers. ICAR-IIRR participated
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virtually in the Global Launch of Mission Life by the
Hon’ble Prime Minister of India on 20 October, 2022.

v

ICAR-IIRR celebrated Constitution Day on 25"
November, 2022. Dr D. Subrahmanyam, Director
(I/C), Administered the Constitution Day pledge to
all the staff of the Institute.

World Soil Day

ICAR-Indian Institute of Rice Research celebrated
the World Soil Day 2022 on the 5" of December. The
program was attended by farmers and staff of ICRA-
IIRR. Dr. K Surekha, Head, Soil Science Section,
welcomed and addressed the gathering. Mr. Sandeep

Kondaji, CEO and his team demonstrated soil testing
using the indigenous machine - KRSHIRASTAA
More than 50 soil health cards were distributed to the
beneficiary farmers by Dr. R M Sundaram, Director,
IIRR. A Memorandum of Understanding (MoU) was
signed between ICAR-IIRR and Krishitantra for the
joint initiative of Krishirastaa.




Swachta Pakhwada

ICAR-IIRR organized Swachta Pakhwada during
16-31 December, 2022. Various Swatchta activities
were organized around the Institute campus and in

the farm during this program.

Sports and Games

IIRR Wins Laurels at ICAR South Zone Sports
Meet - 2022

Zonal Sports Meet of 26 ICAR Institutes of South
India organized by ICAR-National Academy of
Agricultural Research Management, Hyderabad
during November 2022. ICAR-IIRR stood overall
3 with 45 points among 26 institutes with 4 gold 2

silver and 2 bronze medals.
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ICAR-IIRR Celebrated Foundation day

The 8" Foundation Day of the institute was
celebrated on 21 December, 2022 at Dr SVS Shastry
Auditorium. Dr A Vishnu Vardhan Reddy, Vice
Chancellor, ANGRAU was the Chief Guest of the
event while Dr S K Pradhan, ADG (FFC), ICAR,
Dr R Jagadeeshwar Director of Research, PJTSAU and
Dr M Sheshu Madhav, Director, Central Tobacco
Research Institute were the guests of honour. Selected
staff members of ICAR-IIRR were awarded for their
contributions.

Official Language Implementation Committee Meeting

ISTHTYT Sraf-ag- fafafirai

A ISTHTHT AT & GRT SR BT ISTHTYT

ST IS T BT R SU-AfAfT B gRT 18 S,
2022 T TPIIY- TR DT ST T, BRTET b
RTSTYTST ShrfeaaeT Tfcifaferiy et FYeror fosar mam et &
SR AT Y 3R I AT AT Ud S 3 aredrer sft udig
TECT ST UG 3 USTfRIBRITOT St erfRTST Weies, Sf. IMeR el
=T, #fT IS AR, #f7 AL. SR, 57t 37t FHR SR 2
off Tt ereT Sff  RRIT & ISTTT BRI Bt Y e
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<Y ITTH ehT ARTET bl AT ST 3TR G & eI Ul FeAT
BT R q ST, I ATl Yavm, Freere, Jrerer™ T 356
b URH N G| T TN AT FAT GEA T SFTHE Tl
ferepTRT TR TRIIT UR SR TR f=T| S%p STefTaT ARG iy
ST YRS BT 3R A S, 3R & (e, Fered Helladd
(el threh), s <l e, fe [T oo
Y HIST AR, G Teprlel SATEDRT (IISTHIST) TAT FEATT
BT 3R F . s PAR FRIFSAT, aRS dsiiep, 5 oferig]
PHR, &I Y2 (+Teb STRIBRI T Sf. 7o HHR, HETD T
CepritehT STTEfepIRT (IISTHTST), WIh3Fd Ud U9, feal e,
AT + Ich 43 H 9T foram sfwet afem o #ff Feiia
PHR = Seh *RIEIT & SAUaI bt H FedlT ver febam 4o
< 3T H . TR & RIS GRTHAFHIT HRIS G 37 YTRIDRITT
& U TR e2feh T TRIT JRAT ISTHINT bRIf=a H RTIT &
fq Tq Gerat 8 Bifiep egrare st febarr

& 5 Wi

i\ [ 5

| A

&
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AIPHIY - TR <A SFTHLT FEAT, SRS H 14 RciaR
¥ 13 SRR, 2022 F SR AR el AT 71 FIRIE
BT g ST ST T8, AR bold T8 T HEepIaT Hal,
AR GYPR D GRT Gl A feal feawy v feeiiy aiRaet ARe
RISTHTST T & SR GU~T 83Tl Sf. 78Sl PR, ABID
q& il SATUDRT (JISTHIST), WIh3FH Td T9RY, feat
e, TR TTeT STIHE HRA 7 Feh T H HeA &b
gfcrffer & g § AT feram
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Sf. 3R T e, (e, HRAR Ardel SFgEer Gl
TR 9§ S Foodiord e Tl H f&al IaT AT
THRIE $ AR DI BIUT Bl 39 FTR TR . 73T FAR
T FERIE ¥ IURRIT AR T TRT fopam arerm fedt ey v
feel & et AT W UebIer Sref A ofidiy AR, J&I
TR TR, HraTeTd f féal feaw &1 #gcd adrd gy
ST T 1 & SR ST b SiT RET fafr=T wcrafiremai

& G H faeqa SR Ter il

SFRER 19, 2022 DT FEA ¥ SR &t <A1 A FIRIE B
YRR fIRUT BRIHH T SRS T ATl Seh U1 71
& iR feal 7 =T afcRfiamen @1 e fpar T,
T deTTfiep, TaprihT, HRIfies oIt SFIET Heri, g
BT 31T T F9-81 T8 U IHT & AT AT forT FHRIE BT
AR AR Y SFTHETT GRYE T F g3l it aferaT,
TR Al folfies & FHRIE H Iufeerd @Mt @1 w@re T
Sf. F2A IR 7 fUeel af & SRF A F Fo=T ST
PRI Feel PRIl 9R Ufcee Ud feal A a1 qaRIE
& SR TR BRIPHI IR HfcTdeT TR T S7ei- Sh
THARIE BT Ahel T & oTq T F HrRiRa @t Srferepria
Td HHETRAT & TIfT 3R &2k fhaT |

T4 IR TR ST, 3R T GarH, fHeerep, Arensr™ 7 feal ran
AT & SR SR ST & froiratl o e JRedR
AT THTOT-U T ARSI & STRISThi/ ATt o Ffer
fig off I g $97 oraeR wR Fe F &S F srftefie
PRI BT dTeT JATPIRAT T HHaTRAT Bl A T REDRI &
AT fopaT Tl
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Sf. GeRT 7 AU e H IR [P TH TRE b FARIS

PIT FARGT g PR dd & AT Tel 8 a1fe,
SR F g B & SRR gfg Bl e afeu
BHIN <9 T SRISAT ¥ fea] BT 3IH IS & TR I
PRI TEI ST AT &, I AT BT T AT BT AT
YT HETq 81 3P AATAT 78I+ FTRIT S EHRT AL
AR PR DT BTt AT BT STl PR 8T 81 b
T Bl IE GEATT H ST BRI I ST &
SITTep Cetl b SUANT T 37dTeT il 3fe 7 4T fiig PR,
T TR MRPRT P GRT GIdTE S U FARIS
BT DT I &g SIS, Huepl, FewIfl & f
TR Yhe R D 4T Ao BU A AT S aTa
THRIE T FHIIT §AT FA A Fu~ J¥ &t a1 917
THRIE & BRIHAT T FATeH Gd F-a . AR T Favd
& fearr-ferder 5 &t ofiqig) PR, SF. 78 HHR AT il
g+ o GIRT e Ml
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H 3fFctTget i &St BRIMETaN & TS feha T o
AT P PIFDT  TFT AR AT ISTT| Ih BRIATATIN BT
THRI Qe e Sf. I HiTel gavd, fFraerd, s
& fearr-fder o #it offqiy R, ge verRfe iR, €.
TR PHN, AERIh g cTehr1ehl SRR (ISTHTST), HTH3FH
Tq g, Tt e, AreraTIR e AedT aferdT, 18117, b gRT
fepam

T ¥ U 37 TR ISTHTYT rIfeard T fifaferat
ISTHTST el Soat, Tt ofy § wgufaT: ormT
P Gy F IR R gRT SRS Soh!, T et
e S — RIBN-2 6 I3, &R TN T e, B
BHRILATEAT H AEA bl FEATRIAT]

T AT, “PH AT, RISTHINT TeAe” 3Mfe T T o
- R 0T ST i daet affaftr o
oRg, T IS DT UH-3TI T-UFAHTRAT T
BT Y S Sodh: IAD THTEr F ITNT BRI
afafer £ bt T RS fhar T 3BT A qSrTET
DRI H g T T FHIE TAT I PRI F il
T & T i TS

ST AR TR H BRI MRt qerr aanRa & f&dt
ST e} el BT Hehed PR G fobv MY &St e apr
Y- 3Terc T 4]

Azad ki Amrut Mahotsav -Talks and webinars organized by ICAR- IIRR and Society for

advancement of Rice Research 2022

Title of the talk

1.  Dr Jitender Giri Scientist V NIPGR

Low P tolerance in rice: mechanisms and 22 January
way forward

2. Dr Akshay Kumar Biswal, Scientist, CYMMYT, Mexico A workshop on writing manuscripts 31 January

with Mendeley

3. Dr Sheshsayee, Prof. Plant Physiology, UAS, Bengaluru Developing rice cultivars for water 19 February

4, Dr PS Brahmanand, Prinicpal Scientist, IWM, Odisha

5.  Dr Nese Sreenivasulu,
Research Unit Leader - Consumer driven Grain
Quality and Nutrition, IRRI, The Philippines
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saving

cultivation: a physiological perspective

Ideology of Swami Vivekananda: 26 March
Motivational Force for ensuring fruitful

result of Science and technology and

establishing welfare society

Rice Value addition for future road map 28 March
of India
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Titeofthe tall “hae

Dr P. V. Vara Prasad

Director, Sustainable Intensification Innovation Lab,
Distinguished Professor, Crop Ecophysiology, Kansas

State University, Manhattan, USA

7. Dr Tapan Kumar Mondal
Principal scientist, ICAR-NIPB, New Delhi

8. Dr S. Shobana

Senior Scientist & Head, Department of Diabetes Food

Technology, Madras Diabetes Research Foundation

9. Dr CR Mehta
Director, CIAE, Bhopal.

10.  Dr NK Krishna Kumar,
Former DDG (Horticulture)

11. Dr Niranjan Baisakh
Assoc. Prof. Lousiana State University Agricultural
Centre, USA

12.  Dr VP Singh, Retd Professor, ICAR-IARI
13.  Dr BP Malli Karjuna Swamy

Workshop on Modern Crop Breeding in Hybrid
Crops for Global Food and Nutritional Security

Organized a workshop on “Modern Crop Breeding
in Hybrid Crops for Global Food and Nutritional
Security” in the International Plant & Animal
Genome Conference PAG Asia 2022, held as a virtual
conference from June 22" to 24%, 2022. As a part of
the workshop, lectures by eminent scientists engaged
in the research area of genomics-assisted breeding
in hybrid rice and maize crops were delivered to the
global audience.

Ashvinkumar Ka...

Jing Yuan

nurtashiyah yusof
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Crop Responses to Key Climate Change 18 May
Factors and Need for Systems Research

Oryza coarctata: a potential source of 30 June
stress tolerance genes”

Food and Nutrition Research in 01 July
relevance to Diabetes

Sustainable mechanization for Rice 26 July

production”

Agrobiodiversity, Ecosystem services for 3 September
Sustainable Agriculture

Integrated approaches towards 09 November

development of rice varieties for

alternative irrigation systems
IARI interface with rice industry 11 November

Development of Healthier rice to achieve 15 November
global nutritional security

RTI Activities

Totally 4 queries and one appeal were received
through RTI portal and answers were uploaded
within the stipulated time. Quarterly and Annually
RTI returns were submitted in CIS and RTIMIS portals

Annual Transparency Audit document (self-

appraisal) was prepared

Distinguished Visitors

Dr Vibha Ahuja, Chief General Manager, Biotech
Delhi ICAR-IIRR
on 06.05.2022 and a meeting was held with Scientists

Consortium  India, visited

regarding the rice genome editing programme at
ICAR-IIRR.

Dr Hans Bhardwaj, Head, Rice Breeding Innovations,
International Rice Research Institute, Philippines
visited ICAR-IIRR on 27.05.2022 and interacted

with scientists. Dr. Shoba Venkatanagappa, Senior
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Scientist II, Head, INGER & MERIT Global Networks  briefly presented the Seed Equal seed systems
of cropimprovementand Dr. SwatiNayak, South Asia  initiative by One CG to crop improvement scientists,
Lead-Seed Systems & Product Management from ICAR-IIRR. Dr. Swati Nayak informed regarding the

International Rice Research Institute visited ICAR- SeEDQUAL program for delivering genetic gains to
IIRR on 06 June, 2022. Dr. Shoba Venkatanagappa the stakeholders.

- i e

| L i
ICAR-IIRR in association with SARR felicitated Dr. R C Chaudary, Former Global Co-ordinator, INGER
Dr. V. Praveen Rao, Former Vice Chancellor, PJTSAU for and Chairman of PDRF, Gorakhpur visited the Institute
his outstanding contributions to the agricultural research and delivered a talk on “Journey of Kalanamak-an
and farming sector on 4™ August, 2022 aromatic rice variety” on 26" August, 2022

Dr. D.K. Yadava, ADG (Seeds), ICAR visited the research farm of ICAR-IIRR, Rajendranagar and interacted with scientists
regarding the material developed under CRP-Biofortification, CRP-Hybrid Rice and CRP-Molecular Breeding and addressed
the staff on 24.9.2022
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Dr. Seema Jaggi, ADG (Educé on), visited IIRR and participatea in the interactive session on “Refinement of statistical
methodologies for AICRPR” on July 30, 2022

Dr. A.R. Pathak, Former VC, Ju

oF Y . = o -

RVSKVYV and Former Director, IARI visited ICAR-IIRR on 29 September, 2022.

Dr. A.R. Pathak, Former VC, Junagadh Agricultural
University and Dr. A.K. Singh, Former DDG, NRM,
Former VC, RVSKVYV, and Former Director, IARI
visited ICAR-IIRR on 29 September, 2022. Dr. R M
Sundaram, Director along with his team of scientists
took them on a field visit to the IIRR research farm
and briefed them regarding the ongoing research
experiments. Dr. A.R Pathak appreciated the
progress made in phenotyping facilities for nutrient
management and biotic/abiotic stress management.
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Dr. H K Chaudhary, Vice chancellor, CSKHPKVV
and his team including Dr. S. P. Dixit, Director
of Research, Dr. Vinod Sharma, Assoc. Director,
HAREC Bajaura, Dr. Pankaj
Scientist-cum-Programme

Sood, Principal
Coordinator, Krishi
Vigyan Kendra Mandi at Sundernagar and Shri
Ram Saran Sharma, Section Officer, Office of Vice
Chancellor of the University visited ICAR-IIRR,
Hyderabad and interacted with the Scientists on 1+
October, 2022.

1. —OF RICE RESEARCH
GHYDERRE | =500030
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Personnel and Staff

Scientific Staff

Dr. R.M. Sundaram
Plant Breeding

Dr. L.V. Subba Rao
Dr. AVSR Swamy
Dr. S.V. Sai Prasad
Dr. G. Padmavathi
Dr. |. Aravind Kumar
Dr. Gireesh. C

Dr. Suneetha Kota
Dr. Jyoth Badri

Dr. M.S. Anantha
Dr. R. Abdul Fiyaz
Dr. Divya Balakrishnan
Dr. Suvarna Rani .C
Hybrid Rice

Dr. A.S. Hari Prasad
Dr. P. Senguttuvel
Dr. P. Revathi

Dr. Kemparaju K.B
Dr. K. Shruti
Biotechnology

Dr. C.N. Neeraja

Dr. M Seshu Madhav

Dr. S.K. Mangrauthia
Dr. Kalyani Kulkarni
Agronomy

Dr. R. Mahendra Kumar
Dr. B. Sreedevi

Dr. Mangaldeep Tuti
Dr. Aarti Singh

Dr. S. Vijaya Kumar
Soil Science

Dr. K. Surekha

Dr. M.B.B. Prasad Babu
Dr. DVK Nageswara Rao
Dr. Brajendra

Dr. P.C. Latha

Dr. Bandeppa

Dr. R. Gobinath

Dr. V. Manasa

Director

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Scientist

Principal Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Scientist

Principal Scientist

Principal Scientist
(Appointed as Director,
CTRI, Rajahmundry)

Senior Scientist
Scientist

Principal Scientist
Principal Scientist
Senior Scientist

Scientist (Transferred to
DSR, Mau, UP)

Scientist

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Scientist
Scientist
Scientist
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Physiology & Biochemistry

Dr. D. Subrahmanyam

Dr. P. Raghuveer Rao
Dr. D. Sanjeeva Rao
Dr. Akshay Sakhare

Agricultural Engineering

Dr. Vidhan Singh
Agricultural Chemicals
Dr. M.M. Azam
Computer Applications
Dr. B. Sailaja
Entomology

Dr. B. Jhansi Rani

Dr. V. Jhansilakshmi
Dr. N. Somashekar

Dr. A.P. PadmaKumari
Dr. Chitra Shanker

Dr. Ch. Padmavathi
Dr. Y. Sridhar

Mr. S. Chavan

Plant Pathology

Dr. M. Sreenivas Prasad
Dr. G.S. Laha

Dr. D. Krishnaveni

Dr. C. Kannan

Dr. Ladha Lakshmi
Dr.V. Prakasam

Dr. K. Basavaraj

Mpr. S. Jasudas Gompa

Principal Scientist

(Superannuated on Nov

2022)

Principal Scientist

Scientist
Scientist

Principal Scientist
Principal Scientist
Principal Scientist

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Scientist

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Senior Scientist
Scientist

Scientist

Transfer of Technology & Training

Dr. P. Muthuraman

Dr. Amtul Waris

Dr. Shaik N. Meera

Dr. P. Jeya Kumar

Dr. PA Lakshmi Prasanna
Dr. B. Nirmala

Dr. S. Arun Kumar

Dr. Santosha Rathod
Emeritus Scientist

Dr. P. Ananda Kumar

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Scientist
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Technical Staff

Dr. M.N. Arun

C. Sadanandam
Srinivasan Amudhan
Chirutkar Prakash
Uddaraju Chaitanya
M. Ezra

U. Pullaiah

K. Padmaja

M. Vijay Kumar
Mohd. Tahseen
Emkolla Nagarjuna
Mohd. Sadath Ali

K. Ramulu

Dr. Y. Roseswara Rao
Kova Shravan Kumar
Tupakula Venkaiah

Chief Technical Officer
Assistant Chief Technical Officer
Assistant Chief Technical Officer
Assistant Chief Technical Officer
Assistant Chief Technical Officer
Assistant Chief Technical Officer
Assistant Chief Technical Officer
Senior Technical Officer

Senior Technical Officer
Technical Officer

Technical Officer

Technical Officer

Technical Officer

Technical Officer

Technical Officer

Technical Officer

Administrative Staff

Shri Shitanshu
Kumar

K. Srinivasa Rao
Smt. O. Suneeta

K. Kousalya

Sudha Nair

P. Lakshmi

B. Vidyanath

R. Udaya Kumar
Aparna Das
Bommakanti Ramesh
S. Hemalatha

Chief Administrative Officer
(Joined on 30" March, 2022)
Finance & Accounts Officer
Principal Private Secretary
(Joined Institute on 4" August,
2022)

Asst. Administrative Officer
(Superannuated on 31% January,
2022)

Asst. Administrative Officer
Asst. Administrative Officer
Asst. Administrative Officer
Private Secretary

Private Secretary

Private Secretary

Personal Assistant

Sandiri Rama Murthy Personal Assistant

C. Muralidhar Reddy
K. Janardhan
T. Narender Prasad

P. Chandrakanth
K.H. Devadas
Koteswara Rao Potla
K. Narasimha

M. Chandrakumar
S. Vijay Kumar
A. Ramesh

D. Srinivasa Rao
V. Srinivas

R. Sathemaiah

S. Yadaiah

Ashfag Ali
Uppalapati Rama
K. Sudhavalli Tayaru

Shaik Ahmed Hussain
Bharath Raju

K. Mallikarjunudu
Vanitha

Kota Jashwanth

S. Rekha Rani
Navneet Kumar
Chander

M. Anthamma

B. Susheela
Ahmed Ullah Khan
V. Golu Naik

Casual Labour regularised to Skilled Support staff

Smt. V. Sukrutha
Sri. B. Swamy
Smt. G. Sivamma
Smt. G. Vajramani
Sri. I. Bikashpathi
Smt. B. Balamma

..

ITRR

Technical Officer
Technical Officer (Driver)
Technical Officer, superannuated
on 30" April, 2022

Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
(Driver)

Senior Technician

Senior Technician

Senior Technician (Driver)
Technician

Technician

Technician

Technician

Personal Assistant

Assistant

Assistant (Superannuated on
30" June, 2022)

Assistant

Assistant

Assistant

UDC (Upper Division Clerk)
UDC (Upper Division Clerk)
UDC (Upper Division Clerk)
Stenographer Gr, 111

Skilled Supporting Staff (SSS)
Skilled Supporting Staff (SSS)
Skilled Supporting Staff (SSS)
Skilled Supporting Staff (SSS)
Skilled Supporting Staff (SSS)

Smt. V. Pentamma
(Superannuated in October, 2022)

10. Smt. R. Kistamma

11. Smt. D. Buchamma
12. Smt. Ch. Swaroopa
13. Smt. K. Durgamma

© NG N e

Sri. G. Sailu (Superannuated in October, 2022)
Smt. B. Sugunamma

14. Sri. M. Ramesh

15. Smt. P. Bharthamma
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18. Smt. B. Sakkubai 29. Smt. M. Narasamma
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(Superannuated in October, 2022) il Smt. R. Parvathamma

20. Smt. P. Pushpa 32. Smt. D. Kalavathi
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23. Sri. G. Venkatesh 35. Smt. S. Pochamma
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25. Smt. R. Amrutha 36. Sri. M. Yadaiah

26. Smt. D. Padmamma 37. Smt. R. Channamma
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ol ity :

- P g, T o - e
Mr Shitanshu Kumar joined as Chief Administrative Ten Skilled Supporting Staff (SSS) superannuated on
Officer at ICAR-IIRR on 30" Mar, 2022 31t October, 2022

Dr. D. Subrahmanyam, Principal Scientist, Crop Physiology, superannuated on 30*" November, 2022
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Lectures/ Lead and invited talks in symposia/ workshops/ training courses

Scientist

R.M.
Sundaram

Kalyani M

Barbadikar

Chitra
Shanker

R.M.
Sundaram

Somasekhar
N

Somasekhar
N

R.M.
Sundaram

Revathi P

Revathi P

Chavan, S.
N.

R.M.
Sundaram

Topic

Making Samba Mahsuri
Climate change resilient
through molecular
breeding

Transcriptomic data
analysis

Non-pesticidal
interventions for
nutritional, ecological and
monetary benefits in rice

Technological
Interventions in Rice

Production protocols for
microbial Biopesticides

Field diagnosis and
management of plant
parasitic nematodes

Development of Climate
change resilient rice
varieties through
molecular breeding

Development of blast
resistance restorers by
introgression of broad-
spectrum resistance genes
Pi54 & Pi9 by marker
assisted selection in rice

Pre-breeding to enhance
the yield potential of
hybrid rice parental lines

Dehydroascorbate
activates induced
resistance in rice against
root-knot nematode
Meloidogyne graminicola

Genome editing for crop
improvement: Potential
and Policy

Programme Name

National Conference

on Empowerment of
Rural Youth with Novel
Agricultural Technologies
organized by at College of
Agriculture

Training programme
Advanced Statistical
Techniques for Data
Analysis using R
International Conference
on Recent Trends in
Smart & Sustainable
Agriculture for Food
Security

FPO interaction meeting

Production protocols for
microbial Bio-pesticides

Field diagnosis and
management of plant
parasitic nematodes

Training course on
Biotechnological tools

IPSCONF2022

International symposium
on advances in plant
biotechnology and
nutritional security

7™ International Congress
of Nematology

Workshop on Genome
editing for crop
improvement
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Organizers

Andhra Agricultural
Union and ANGRAU

Bapatla

28 January

ICAR-Indian Institute 11 January

of Rice Research

Lovely Professional
University,
Phagwara, Punjab

ICAR-IIOR,
Hyderabad

National Institute
of Plant Health
Management,
Hyderabad.
National Institute
of Plant Health

Management,
Hyderabad

PJTSAU, Hyderabad

Indian
Phytopathological
Society at SKNAU,
Jobner-Jaipur,
Rajasthan

ICAR-National
Institute for Plant
Biotechnology
New Delhi-110012,
India

Society of
Nematologists,
New Mexico, USA

BCIL and PJTSAU

21-22
January

22 February

22-25

February

March, 2022

22 March

March
23-26

April 28-30,

2022

1-6 May

6 May

[IRR Annual Report 2022

Remarks
Oral/lead
/poster

Dr. M.V.
Reddy
Memorial
Lecture

Invited
Lecture

Keynote

Invited talk

Lecture

Lecture

Lecture

Oral

Oral

Oral

Keynote
lecture

Publications



Publications
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Scientist

Senguttuvel
P

R.M.
Sundaram

R.M.
Sundaram

Chitra
Shanker

R.M.
Sundaram

R.M.
Sundaram

Rao,
D.V.K.N.

Senguttuvel
P

Senguttuvel
P

Sailaja B

Topic Programme Name Organizers m

Yield stability and
performance evaluation
of heat tolerance potential
in QTL introgressed rice
restorer, KMR-3

Interaction between rice
and its friendly microbes
and pathogens reveals
dynamic relationship

Development of Climate
resilient rice varieties
through molecular
breeding

Molecules to ecosystems -
recent trends in chemical
Ecology for combating
biotic stresses in a
changing climate

Application of genomic
tools for improvement
of yield heterosis in rice
hybrids

Development of climate
resilient rice varieties

Temporal observation of
NDVI and SAVI of rice
derived from Sentinel 2
bands

Physiological evaluation
of backcrossed inbred
lines of rice for seedling
stage salinity tolerance

Population structure,
Genetic diversity and
Molecular marker -trait
association analysis for
fertility restoration and
abiotic stress tolerance in
landraces of rice

Classification and
Regression Trees (CART)

6™ Australasian Plant
Breeding Conference

International workshop
on “Plant and microbiome
synergies

National Symposium
on “Self-reliant Coastal
Agriculture

International Conference
on Advances in
Agriculture Technology
and Allied Sciences,

The Plant and Animal
Genome Conference 2022

Orientation training
course

National Seminar

on Sustainable Food
Production Systems for
Self-reliant and Climate
Resilient Agriculture

27 International
conference on integrative
biology and applied
genetics

2" International
conference on integrative
biology and applied
genetics

Statistical and Machine
Learning Techniques for
Agricultural Systems
Modeling and Forecasting
using R
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University of
Queensland,
Australia

ICGEB, New Delhi

ICAR-CCARI, Goa

Centurion University
of Technology and
Management, Odisha
and Association

of Rice Research
Workers, NRRI,
Cuttack

PAG ASIA

ICAR-NAARM

UAS, Dharwad

Osmania University,
Hyderabad

Osmania University,
Hyderabad

ICAR-IIRR

9-12 May

9 May

12 May

4-5 June

24 June

30 June

16-18 June

20-22 July

20-22 July

18-30 July

Remarks

Oral/lead
/poster

Oral

Keynote
lecture

Lead lecture

Keynote

Invited talk

Lecture

Oral

Oral

Oral

Lecture



Scientist

Sailaja B

Sailaja B

Sailaja B

R.M.
Sundaram

Satendra
Kumar
Mangrauthia

Chavan, S.
N.

Satendra
Kumar
Mangrauthia

R.M.

Sundaram

Brajendra

R.M.
Sundaram

Supervised and
Unsupervised
Classification in Remote
sensing

Random Forest Algorithm

Geospatial Crop
Modelling

Biofortified released rice
varieties in India-Status
and Progress

Stress tolerance - Frontiers
in

Biochemistry and
Bioinformatics

Dehydroascorbate: A
novel resistance-inducing
stimulus against root-knot
nematode Meloidogyne

Recent Advancement
in Genetic Engineering
and Genome Editing

Breeding for nutrient use
efficiency in Rice

Role of soil in sustainable
agriculture

Development of climate
resilient rice varieties
through application of
biotechnological tools

Statistical and Machine
Learning Techniques for
Agricultural Systems
Modeling and Forecasting
using R

Statistical and Machine
Learning Techniques for
Agricultural Systems
Modeling and Forecasting
using R

SERB sponsored
High-End Workshop on
Statistical and Machine
Learning Techniques for
Agricultural Systems
Modeling and Forecasting
using R

Workshop entitled
Biofortified rice-way
forward

Conference on
‘Biotechnology trends and
future prospects’

1+t International
Symposium on
Sustainable Agriculture
Biostimulants and
Biopesticides

National Symposium on
“Emerging Innovations
in Plant Molecules for
Achieving Food and
Nutritional Security”

National Seminar on
“Harnessing the Potential
of Panchabhutas (tatvas)
for Sustainable Climate
Resilient Rainfed
Agriculture

Sustainable living
through sustainable
agriculture

Council for Partnership
on Rice Research in Asia
(CORRA)
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ICAR-IIRR

ICAR-IIRR

ICAR-IIRR

IGKYV, Raipur and
ICAR-IIRR

UAS, GKVK

Ghent University,
Belgium

Navsari Agricultural
University (NAU),
Navsari

ICAR-CRIDA,
Hyderabad

Heartfullness
Education Trust,
Hyderabad

Bangladesh Rice
Research Institute,
Ghazipur
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Topic Programme Name Organizers

18-30 July

18-30 July

18-30 July

17 August

14 Sep

20-22
September

22-23
September,
2022

28
September

21 October

29-30 Nov

Remarks

Oral/lead
/poster

Lecture

Lecture

Lead
Lecture

Invited Talk

Lead lecture

Oral

Lead lecture

Lead lecture

Lecture

Invited talk

Publications



Publications
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Sridhar Y. Impact of climate change
on Insect pests with
special reference to Rice”

Sailaja B. Aavishkar- an Al based
Mobile App for Rice Pest
Detection

Sailaja B. Smart Precision Models
for Rice Yield Estimation

Rao, Coarse fragments dilute

D.V.K.N. exploitable soil volume -
Consequent adjustments
are required for soil
fertility management

Brajendra The role of soil health
management in
sustainable agriculture

R.M. Marker assisted

Sundaram selection in rice product
development

Padmavathi Insect resistance in field

Ch. crops

Sailaja B Smart Precision

models for Rice Crop
Management

Programme Name

Climate Change:
Changing pest & Disease
Scenarios in India -
Present Status, Challenges
& their Management
Strategies Entomology-
Hyderabad

73 Annual Conference
of ISAS on “Statistics and
Machine Learning for Big
Data Analytics”

73 Annual Conference
of ISAS on “Statistics and
Machine Learning for Big
Data Analytics”

86" Annual Convention
of Indian Society of Soil
Science

Sustainable living
through sustainable
agriculture

Training course on

New Crop Breeding
Technologies

3" National Symposium
Entomology 2022:
Innovation and
Entrepreneurship,
Entomology-Hyderabad

National Workshop on
SMART IF
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Organizers Duration
Professor Jayashanker 14-16
Telangana State November
Agricultural

University and

National Institute

of Agricultural

Extension

Management,

Hyderabad

Indian Society of
Agricultural Statistics

14-16
November
in Collaboration

with Division of
Agricultural Statistics
SKUAST-K, Shalimar,
J&K

Indian Society of
Agricultural Statistics

14-16
November
in Collaboration

SKUAST-K, Shalimar,

J&K-India

MPKYV, Rahuri 15-18
November

Heartfullness 6 December

Education Trust,
Hyderabad

ICRISAT 7 December

Professor Jayashanker 8-10
Telangana State December
Agricultural

University,

Entomological

Society of India,

Plant Protection

Association of

India, Agri Biotech

Foundation,

Hyderabad

ICAR-CTCRI,
Thiruvanantha-
puram, Kerala

15-17
December

Remarks

Oral/lead
/poster

Lecture

Invited talk

Oral

Oral

Lecture

Lecture

Invited talk

Lecture
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Scientist

Sridhar Y

Rao,
D.VKN,,

Padmavathi
Ch.

Sailaja B.

Chitra
Shanker

Feeding behaviour of
pymetrozine resistant
and susceptible brown
planthopper (Nilaparvata
Lugens) strains to
pymetrozine

Space based observations
for monitoring a multi-
locational trial under

All India Coordinated
Research Project on Rice

Impact of rice cultivation
methods on insect pest
incidence and their
management

Smart Precision models
for Sustainable Rice
Production

Harnessing functional
diversity and ecosystem
services in ephemeral
ecosystems - a case of
Rice crop

3 National Symposium
Entomology 2022:
Innovation and
Entrepreneurship
Entomology-Hyderabad

System of Crop
Intensification (ICSCU
2022) for Climate-
Smart Livelihood and
Nutritional Security

International Conference
on System of Crop
Intensification for Climate
Smart Livelihood and
Nutritional security

International Conference
on System of Crop
Intensification for
Climate-Smart livelihood
and Nutritional Security
(ICSCI 2022)

7% National Conference
on Biological Control

111

IIRR Annual Report 2022

Organizers

Duration

Professor Jayashanker 8-10

Telangana State
Agricultural
University,
Entomological
Society of India,
Plant Protection
Association of
India, Agri Biotech
Foundation,
Hyderabad

ICAR-Indian Institute
of Rice Research,
Hyderabad

Society for
Advancement of Rice
Research, ICAR-IIRR,
Hyderabad

ICAR-IIRR,
Hyderabad

Society for Biocontrol
Advancement,
Bengaluru

December

12-14
December

12-14
December

12-14
December

15-17
December

Remarks

Oral/lead
/poster

Oral

Oral

Lead talk

Lightening
talk

Lead talk

Publications



Appendix-1

Promising Entries In Varietal Trials, Kharif 2021

S.

No.

1

10

11

12

13

14

15

16

17

IET
No.

28343 KNM 6965

Designation

26790 MTU 1273

28356 KNM 7073

28354 CR 4073-1339-3-
5-1-1-3
28332 KNM 7048

28329 RCPR 60-IR
97073-26-1-1-3

28160 HRI-202
(Hybrid)

28171 RNE-0122
(Hybrid)

27900 MTU-1276
(MTU 2578-56-1)

28200 TRC BN-1311-
B-B-43-11-1

28230 TRC PSM-1720-
B-B-5-1

28508 CR 2830-48-1

28730 KPS-6262
28757 MTU 1321 (MTU

2284-103-1-7)
27823 CSR MAGIC 157

28606 CSRM1-7

28608 (SR 449S-13

Cross

Combination
MTU 1010 /
KNM 118
MTU 1010 /
FL478 // *3
MTU 1010
KNM 606 /
KNM 118
IET 22296 / RR
2-6
KPS 3219 /
KNM 118

IR10L146 /
IR10L137

MTU 1156 / MT
U 1081

Bhalum 3 /
Naveen

Pyzum / BPT
5204

Swarna /
ARC10075

BPT 5204 / MTU
1010

MTU 5249 / IR
72

Fedearroz 50 /
SHZ-2 // PSBRc
82 / PSBRc

158 //// IR
77298-14-1-2-10
/ IR 4630-22-
2-5-1-3 // IR
45427-2B-2-
2B-1-1 / Samba
Mahsuri + Sub 1
IR 71730-51-2 /
NSIC RC 106

CSR30 / CSR36

Source
Trial

AVT2-E
TP

AVT2-E
TP

AVT2-E
TP

AVT2-E
P

AVT2-E
TP

AVT2-E
TP

AVT1-IM

AVT1 -
M

AVT1-IM

AVT1-E
(H)
IVT-U
(H)
AVT1-
LATE

AVT1 -
MS

AVT1-
MS

AVT1 -

AVT1 -

AVT1 -
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Yield  FD
(Kg/ha)  (days)
5576 89
5389 89
509 89
5275 90
5821 88
5175 89
6321 102
6055 102
5803 110
4738 102
2893 97
5391 113
5404 105
5652 110

AL-2983 AL-92
AL&ISTVT 1S-3087 1S-108

1S-90

1S-99

GT

LS

LS

LS

MS

LB

LS

MS

MS

LB

SB

SB

SB

MS

MS

LB

AL-2896 AL-79 LS
AL&ISTVT IS- 3445
AL-3037 AL-88 LS
AL&ISTVT IS- 3046

Promising for

Suitable for irrigated ecology in
Haryana & Maharashtra
Suitable for irrigated ecology

in Chhattisgarh, Maharashtra
Gujarat

Suitable for irrigated ecology in
Odisha

Suitable for irrigated ecology in
Odisha, Bihar & Assam

Suitable for irrigated ecology in
Bihar, West Bengal, Maharashtra,
Chhattisgarh, Gujarat

Suitable for irrigated ecology in
Bihar and Chhattisgarh

Suitable for irrigated ecology in
Haryana, Odisha, Chhattisgarh
and Karnataka

Suitable for irrigated ecology in
Telangana

Suitable for irrigated ecology in
Tamil Nadu

Promising for Himachal Pradesh,
Uttarakhand

Promising for Himachal Pradesh,
Manipur

Promising for Chhattisgarh and
Maharashtra

Promising for Telangana

Promising for Chhattisgarh
Gujarat and Odisha

Suitable for saline and alkaline in
Haryana

Suitable for saline and alkaline in
Haryana
Suitable for saline and alkaline in
Haryana



S. IET e Cross Source Yield FD GT i
No. No. Combination Trial (Kg/ha) (days)
18 27847 IIRRH 115 - IVT - 3666 105 LB Promising for Gujarat & Odisha
(Hybrid) CSTVT
19 28066 RP5973-13-1-6- MTU 1010*2 / NIL (IME  AP-4655 AP-90 MS Promising for Andhra Pradesh &
67-129-57 Swarna & IM) T5-5685 TS-98 Telangana
20 28065 RP5972-13-1-6- MTU 1010*2/  NIL (IME 4655 101  SB Promising for Andhra Pradesh
67-129-266 Vandana & IM)
21 28818 RP 6317-535- MTU 1121 %2/ NIL (IME 6483 96 LS Promising for Andhra Pradesh
BC2F4-49-25-621 Swarna & IM)

Appendix-2

Promising hybrids identified in different hybrid rice trials kharif 2021

Name of the Hybrid IET No. DEFF Promising in
IHRT-E
UPLRH-180842 29690 91 Overall
UPLRH-181325 29694 90 Overall
HRI-214 29689 88 Overall
IHRT-ME
PHI 21105 29736 92 Overall
PHI 21104 29734 97 Overall
RNC-0457 29738 96 Overall
IHRT-M
HRI-211 29743 100 Overall
HRI-209 29741 97 Overall
PHI-20108 29753 97 Overall
IHRT-MS
CRHR-154 29763 103 Zone 111

Appendix-3

Centre-wise breeder seed production during kharif, 2021 (as per DAC indent) (Quantity
in Quintals)

S. . Allocation  Production Surplus/
No. Centre Name Variety @ @ d eﬁzt @
1 CRURRS, Hazaribagh ~Abhishek (IET-17868) (RR-272-829) 0.05 1.92 1.87

(NRRI, Cuttack) SAHBHAGI (Sahbhagi Dhan IET-19576) 75.65 167.70 92.05
Total 75.70 169.62 93.92

2 TNRRI, Aduthurai ADT-37 1.10 1.10 0.00
(TNAU, Coimbatore) ADT-39 1.10 1.10 0.00
ADT-45 0.10 0.10 0.00

ADT (R)-46 0.10 0.10 0.00

ADT-51 (IET-23617) 1.85 1.85 0.00

ADT-53 (IET-23955) 0.95 0.95 0.00

Total 5.20 5.20 0.00
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S.

No.

3

4

Centre Name

RRS, Chinsurah
(Govt. of WB)

ANGRAU, Guntur

Variety
Ajit
Muktashree (IET-21845)
Rajdeep (CN 1039-9) (IET-17713)
Sabita (IET-8970)
Sukumar (IET-21261)
Shatabdi (IET-4786)
Sujala (CNR-2) (IET-20235)
Bidhan Suruchi (IET-25701)

Chinsurah Nona - 2 (Gosaba- 6)
(IET-21943)

Chinsurah Rice (IET-19140) (CNI 383-5-11)
(Kaushalya)

CN1272-55-105 (IET- 19886) (Kanak)
Khitish (IET-4094)

BNKR-1 (Dhiren) (IET-20760) (PY-84)
(IET-19848)

Total

Amara (MTU-1064)

Bharani (NLR-30491)

BPT 5204

BPT-3291 (Sonamasuri)
Chandra (IET-23409) (MTU-1153)
Cottondora Sannalu (MTU-1010)
Maruteru Sannalu (MTU-1006, IET-14348)
MTU 1001 (Vijetha)

MTU 1075 (IET-18482)

Varam (MTU-1190)

MTU-1223

MTU-1239

MTU 1140 (Bheema)

MTU 1156 (Tarangini)
MTU-1061

MTU-1121 (Sri Dhruthi)
Ksheera (MTU-1172)

MTU-1210

MTU-1224

MTU-1262

MTU-7029

Nellore Dhyanyarasi (NLR-3354)
NLR-4001

NDLR-7

Nellore Mahsuri (NLR-34449)
Pardhiva (NLR-33892)
RGL-2537

Total

114

Allocation

(q)
7.60

2.70
0.65
2.00
5.80
28.20
1.10
3.10
1.00

1.00

0.50
3.00
3.20

59.85
5.60
1.00

42.80
4.00

86.90

164.60
1.00

55.30
8.50
1.50

17.80

16.70

11.10

103.50
6.20

32.85
1.70
9.00
8.50
7.50

130.80
1.00
1.00
2.10
7.10
1.00
9.00

738.05

Production

(q)
5.00

1.95
1.70
2.48
0.00
o159
1.60
0.00
1.28

1.00

2.50
3.90
1.85

28.85
5.60
1.00

42.80
4.00

86.90

164.60
1.00

55.30
8.55
1.50

17.80

16.70

11.10

103.50
6.20

32.85
1.70
9.00
8.50
7.50

130.80
1.00
1.00
2.10
7.10
1.00
9.00

738.10

Surplus/
deficit (q)
-2.60
-0.75
1.05
0.48
-5.80
-22.61
0.50
-3.10
0.28

0.00

2.00
0.90
-1.35

-31.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05



S.
No.
5

Centre Name

NRRI, Cuttack

Variety

Ankit
Annada

CR Dhan 201
CR Dhan 202
CR Dhan 300
CR Dhan 303
CR Dhan 304
CR Dhan 305
CR Dhan 306
CR Dhan 315
CR Dhan 311
CR Dhan 401
CR Dhan 505
CR Dhan 510
CR Dhan 511
CR Dhan 601 (IET-18558)

CR Dhan 701 (IET-20852) (CRHR32)
CR Dhan 800 (SWARNA-MAS)
(
(

IET-21924)
IET-21917
CR2301-5) (IET-19816)
CR 2649-7) (IET-21589
IET-22117)
TET-21287

P — PN = PSS =

MUKUL)
REETA) (IET-19969)
IET-21719)
TET-23895)

~ o~ o~ o~

CR Dhan 801 (IET-25667)

CR Dhan 802 (Subhar)

CR Dhan-203

CR Dhan-307

CR Dhan-309

CR Dhan-310

CR Dhan-407

CR Dhan-409

CR Dhan-508

CR Sugandh Dhan 907 (IET-21044)
(CR2616- 3- 3-3-1)

CR-1009

CR-1009 SUB-1

CR Dhan-102 (IET-26121)

CR Dhan-210 (IET-23449)

CR Dhan-308 (IET-25523)

CR Dhan 312 CR 3808-13 (IET-25997)
CR Dhan 602 (IET-26692)

Geetanjali (CRM-2007-1) (IET-17276)
Luna Sampad (IET-19470)

Luna Suwarna (IET-18697)

Luni Sree

Naveen (CR-749-20-2) (IET-14461)
Pooja (IET-12241)

Samba Sub-1 (IET 21248)

CR Sugandh Dhan-908 (IET-23189)
Swarana-Sub 1 (CR2539-1) IET-20266
Varshadhan (CRLC-899) (IET-16481)
Improved Lalat

Total

115

Allocation
@
9.20
1.50
0.65
0.80
0.30
0.10
0.40
7.69
1.00
3.00
25.51
0.50
0.20
0.60
0.60
4.60
0.02
25.00
5.05
11.50
16.15
2.10
1.00
70.60
0.30
1.50
1.70
10.00

2.00
49.75
1.52
1.50
1.50
1.50
3.55
1.00
1.50
1.50
0.50
4.20
0.10
23.30
1.92
79.50
1.50
17.35
395.26

Production
(@
9.20
1.50
0.65
0.80
0.30
0.10
0.40
7.70
1.00
3.00
25.60
0.00
1.00
0.70
0.80
4.60
0.02
26.40
11.20
4.55
16.15
0.80
1.00
70.60
1.60
9.50
3.00
0.25

3.00
39.00
1.60
1.50
1.50
4.00
3.60
1.00
0.15
0.15
0.80
4.20
48.40
4.06
2.00
78.00
4.50
9.28
409.16

Surplus/
deficit (q)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.09
-0.50
0.80
0.10
0.20
0.00
0.00
1.40
6.15
-6.95
0.00
-1.30
0.00
0.00
1.30
8.00
1.30
-9.75

1.00
-10.75
0.08
0.00
0.00
2.50
0.05
0.00
-1.35
-1.35
0.30
0.00
48.30
-19.24
0.08
-1.50
3.00
-8.07
13.90



S.
No.

6 OUAT, Bhubaneswar

Centre Name

7 RARS, Pattambi

8 PRDF Gorakhpur,
Uttar Pradesh

9 IGKYV, Raipur

Variety
Ashuthosh
Gobinda (OR 2324-8)
Hasanta
Kalachampa

Lalat (IET-9947)

Mandakini (OR 2077-4) (IET 17847)
Mrunalini (OR 1898-18) (IET 18649)
Parijat (IET-2684)

Pradeep (IET 20923)

Pratibha (OR 2172-7) (IET 21582)
Pratikshya (ORS 201-5) (IET-15191)
Rani Dhan (IET-19148)

Total

Athira (PBT-51)

Jyothi

Total

KN3 (Kalanamak)

Total

Bhadshabhhog Selection-1

CG Madhuraj Dhan-55
Chhattisgarh Devbhog
Chhattisgarh Zinc Rice -1
Chhattisgarh Zinc Rice-2

DUBRAJ SELECTION-1

IGKVR-1 (IET 19569)

IGKVR-2 (IET 19795)

Indira Aerobic- 1 (R1570-2649-1-1546-1)
(IET 21686)

Indira Barani Dhan-1 (RF-17-38-70)
(IET 21205)

IR-36
IR-64
Mahamaya (IET-10749)

Maheswari (IGRKVR- 1244) (R 12244-
1246-1-605-1) (IET 19796)

Samaridhi (R-2384)

Tarun Bhog Selection-1

Trombey Chattisgarh Dubraj Mutent-1
Vishnubhog Selection- 1

Zinco Rice MS

Total

116

Allocation

(q)
1.50

1.50
4.70
45.00
1.00
6.20
3.00
1.00
0.10
1.50
19.10
4.00
88.60
0.30
10.50
10.80
0.10
0.10
25.40
30.00
30.00
30.00
30.00
30.50
63.30
10.00
50.00

22.00

2.60
33.10
80.00
15.00

1.20
30.00
30.00
25.20
50.00

588.30

Production

(q)
1.50

1.50
4.70
28.00
1.00
6.20
3.00
1.00
0.10
1.50
19.10
4.00
71.60
1.00
23.21
24.21
0.10
0.10
26.60
46.20
42.90
32.10
31.20
39.90
73.50
12.00
58.20

25.20

17.10
45.60
96.60
15.00

0.00
45.20
37.20
39.60
63.30

747.40

Surplus/
deficit (q)
0.00
0.00
0.00
-17.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-17.00
0.70
12.71
13.41
0.00
0.00
1.20
16.20
12.90
2.10
1.20
9.40
10.20
2.00
8.20

3.20

14.50
12.50
16.60
0.00

-1.20
15.20
7.20
14.40
13.30
159.10



S. . Allocation  Production Surplus
No. Centre Name Variety @ @ de ﬁcI:;t ( q/)
10  IIRR, Hyderabad Kasturi (IET-8580) 5.00 3.20 -1.80
BRRIDhan-69 0.10 0.50 0.40
BRRI Dhan-75 (HUA 565) 4.20 5.00 0.80
BINA Dhan-10 0.30 0.00 -0.30
BINA Dhan-11 (Cinerang Sub-1) 31.70 23.50 -8.20
BINA Dhan-8 0.10 0.00 -0.10
BINA Dhan-17 9.90 5.40 -4.50
DRR Dhan 50 (IET 25671) (Drt Tolerent) 21.00 22.00 1.00
DRR Dhan-45 (IET 23832) 12.20 13.00 0.80
DRR Dhan-53 11.00 9.00 -2.00
DRR Dhan-39 (Jagjeevan (IET-19487) 11.05 7.00 -4.05
RP-4631-46-6- 5-1-1-1)
DRR Dhan-42 (IR-64 Drt-1) 123.74 125.00 1.26
(RP 5208 - IR-87707-445-B-B)
DRR Dhan-43 11.20 6.90 -4.30
DRR Dhan-44 41.20 25.00 -16.20
DRR Dhan-46 5.70 4.50 -1.20
DRR Dhan-48 1.20 1.50 0.30
DRR Dhan-49 0.10 0.50 0.40
DRR Dhan-51 20.00 20.00 0.00
DRR Dhan-56 1.50 0.00 -1.50
Improved Samba Mahsuri 1.00 2.00 1.00
Jaya 14.65 15.00 0.35
Total 326.84 289.00 -37.84
11 RARS, Titabar Bahadur Sub-1 15.32 16.30 0.98
(AAU, Jorhat) Kanaklata (TTB-103-3- 1) (MGD-103) 0.60 1.20 0.60
Ranjeet (IET - 12554) 1.70 6.70 5.00
Ranjit Sub -1 32.40 34.50 2.10
Disang [Dehangi) (IC-574471)] 2.00 4.80 2.80
Luit 2.00 5.00 3.00
Total 54.02 68.50 14.48
12 ARS, Kaul Basmati-370 11.50 11.50 0.00
(CCSHAU, Hisar) HKR-127 (HKR-95-222) 4.64 5.00 0.36
HKR-47 0.43 1.00 0.57
HKR-48 0.10 0.10 0.00
Total 16.67 17.60 0.93
13  MPKYV, Rahuri Bhogavati 0.60 2.90 2.30
(ARS, Rathnagiri) Total 0.60 2.90 2.30
14 BAU, Ranchi Birsa Vikas Dhan-111 (IET-19848) 2.10 2.50 0.40
(PY - 84)
Birsa Vikas Dhan-203 2.10 3.25 1.15
Birsa Vikas Sugandha-1 (IET-18941) 5.00 5.50 0.50
Total 9.20 11.25 2.05
15 ZARS, Mandya BR-2655 0.70 4.00 3.30
(UAS, Bangalore) Total 0.70 4.00 3.30
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16

17

18

19

20

21

22

Centre Name

TNAU, Coimbatore

CSSRI, Karnal

RRS, Bankura

PJTSAU,
Hyderabad

UAS, Raichur
(ARS, Gangavati)

AAU, Anand
(GAU, Nawagam)

Chatha ] & K
(SKUAST, Jammu)

Variety

CO 51

Rice VGD 1

TM-07278

TKM 13

Total

CSR 56 (IET24537)

CSR 60 (IET 25378)

CSR-30

CSR-36 (Naina) (IET- 17340)
CSR-43

Total

Dhruba (IET-20761)

Pushpa (IET 17509)

Sampriti (BNKR-B12) (IET-21987)
Total

Erra Mallelu (WGL-20471)
JGL-1798

JGL-18047 (Bathukamma)
JGL-24423

JGL-17004

JGL-11727

JGL 11118 (Anjana)
KNM-118

RNR-15048 (Telangana Sona)
Krishna (RNR-2458)
Shobhini (RNR-2354) (IET-21260)
Sugandha Samba (RNR-2465)
Somnath (WGL-347)

Tellahamsa

Telangana Vari-1 (IET25330) (WGL-739)

WGL-915

Total

Gangavati Sona (GGV-05- 01)
GNV-1089

Gangavati Ageti (IET-19251)
Total

GAR-1 (IET 21276)

GAR-14

Mahisagar (IET 22100)
Total

GIZA-14

SJR-5 (IET-19972)

Total

118

Allocation

(q)
33.23

0.10
0.10
0.30
33.73
2.00
5.00
0.08
1.00
1.90
9.98
4.05
2.35
2.00
8.40
1.00
0.40
9.02
5.00
1.20
0.90
1.30
28.90
43.30
0.10
0.30
0.02
0.10
1.00
1.10
1.50
95.14
0.70
0.75
0.75
2.20
2.10
0.50
0.50
3.10
6.00
15.00
21.00

Production

(q)
33.23

0.10
0.10
0.30
33.73
2.45
5.60
2.70
1.23
2.80
14.78
4.05
1.05
2.10
7.20
1.50
1.00
10.00
10.00
1.20
1.00
1.30
30.00
50.00
0.20
0.50
0.10
0.50
1.00
1.50
2.00
111.80
2.50
1.75
1.25
5.50
1.50
0.50
0.50
2.50
1.50
1.50
3.00

Surplus/
deficit (q)
0.00
0.00
0.00
0.00
0.00
0.45
0.60
2.62
0.23
0.90
4.80
0.00
-1.30
0.10
-1.20
0.50
0.60
0.98
5.00
0.00
0.10
0.00
1.10
6.70
0.10
0.20
0.08
0.40
0.00
0.40
0.50
16.66
1.80
1.00
0.50
3.30
-0.60
0.00
0.00
-0.60
-4.50
-13.50
-18.00



23

24

25

26

27

28

29

30

31

Eltil

Centre Name

ICAR RC NEH
Tripura Centre

BCKYV, Nadia

RWRS, Malan
(CSKHPKYV,
Palampur)

BHU, Varanasi

ARS, Mugad

IARI-RS, Karnal

IARI, New Delhi

JNKVV, Jabalpur

ARS, Vadagon
(MPKYV, Rahuri)

Variety

Gomati Dhan TRC-2005-1
(TRC-05-8-4-42-8-3-7) IET 21512
Tripura Hakuchuk-2

Tripura Hakuchuk-1

TRC 2008-1 (IET22167) Tripura Jala
Tripura Khara 2 (IET 22835)
Total

Gontra Bidhan-1 (IET 17430)
Gontra Bindhan-3 (IET 22752)
Total

HPR 2143

HPR-2656

HPR-2795

HPR-2880

Sukha Dhan-5

Total

HUR-917

Total

IET- 24451

KMD-2 (Abhilash)

Intan

Total

Improved Pusa Basmati-1 (IET - 18990)
(PUSA 1460-01-32-6-7-67)
Pusa Basmati-1(IET 10364)
Pusa Basmati 1637 (IET 24570)
Pusa Basmati 1728

Pusa Basmati-1718 (IET 24565)
Pusa Basmati-6 (PUSA 1401) (IET - 18005)
Pusa Basmati 1692 (IET 26995)
Pusa-44

Total

Pusa-2511

Pusa Sugandh-5 (IET - 17021)
Total

Improved Chinnor

Improved Jeera Shankar
JR-767

JR-81

JR-206

JRB-1

Kranti (R-2022)
Rashmi(JR-201)

Total

Indrayani (IET - 12897)

Total

119

Allocation

(q)
0.10

0.50
0.50
0.10
0.20
1.40
6.20
20.25
26.45
10.00
15.00
10.00
10.00
0.10
45.10
2.50
2.50
0.25
0.75
0.50
1.50
0.10

0.08
14.68
6.00
62.03
21.22
20.98
0.08
125.17
0.05
15.00
15.05
7.60
13.10
16.50
45.00
34.00
25.00
0.60
7.50
149.30
24.00
24.00

Production

(q)
0.10

0.50
0.50
0.10
0.20
1.40
21.30
22.10
43.40
11.50
16.50
15.45
15.00
1.00
59.45
14.00
14.00
0.00
2.00
2.00
4.00
0.10

10.00
14.68
9.00
26.00
22.00
22.00
0.08
103.86
0.00
0.00
0.00
13.50
18.00
27.82
128.48
90.00
90.00
50.00
6.21
424.01
70.00
70.00

Surplus/
deficit (q)
0.00

0.00
0.00
0.00
0.00
0.00
15.10
1.85
16.95
1.50
1.50
5.45
5.00
0.90
14.35
11.50
11.50
-0.25
1.25
1.50
2.50
0.00

9.92
0.00
3.00
-36.03
0.78
1.02
0.00
-21.31
-0.05
-15.00
-15.05
5.90
4.90
11.32
83.48
56.00
65.00
49.40
-1.29
274.71
46.00
46.00



32

33

34

35

36

37

38

39

40

Centre Name

NDUAT, Faizabad

Khudwani, J & K

(SKUAST, Srinagar)

UAHS, Shivamogga,
Karnataka

RARS, Karjat
(BSKKYV, Dapoli)

Arundhutinagar,
Tripura

RRS, Moncompu
(KAU, Thrissur)

GBPUAT, Pantnagar

ARS, Sindewahi
(PDKYV, Akola)

PAU, Ludhiana

Variety
IR-64 Sub-1 (IET - 21247)

Narendra Dhan-97
Sarjoo-52

NDR 9930111

Total

K39

K-448

Shalimar Rice -2
Total

KKP-5 (IET - 24250)
KHP-11

KHP-13

KPR-1

Sahyadri Megha
Sahyadri Panchamuk
Tunga (IET-13901)
Total

Karjat-3

Karjat-5

Karjat-7

Karjat-8

Karjat-9

Total

Khowai TRC-2005-3

(TRC- 05-2-6-4-39-3-6) IET 21564

Total

MO 21 (Pratiksha)
Bhadra (MO-4)
Uma (MO-16)
Total

Pant Dhan-18 (IET17920) (UPRI 99-1)

Pant Dhan-24
Pant Dhan-26
Total

PDKV Tilak (SYE-503-78- 34-2)

PKV HMT

PKV Kisan
Sakoli-9

Total

PR 121

PR 122

PR 127

PR-113

PR-114

PR-124

PR-126

PR-128

PR-129

Punjab Basmati 4
Punjab Basmati 5
Total

Allocation
@
9.50
0.05
1.10
3.00
13.65
3.00
3.00
3.60
9.60
2.10
0.25
0.50
0.25
1.25
0.50
5.85
10.70
3.50
1.20
2.00
0.92
1.00
8.62
0.10

0.10
1.00
2.75
27.25
31.00
1.00
11.20
0.30
12.50
1.60
43.20
1.60
0.30
46.70
39.29
14.58
4.94
3.38
0.72
3.84
55.14
0.44
0.28
0.04
0.04
122.69

Production
(@
1.50
28.00
160.40
1.80
191.70
3.00
3.00
3.60
9.60
2.10
0.25
0.50
0.25
1.00
0.50
5.85
10.45
450
1.65
5.00
1.50
2.00
14.65
0.00

0.00
4.35
2.75
28.00
35.10
6.00
40.00
6.00
52.00
20.00
43.20
10.00
15.00
88.20
45.00
15.00
5.00
6.00
4.00
6.00
60.00
3.00
3.00
0.10
0.10
147.20

Surplus/
deficit (q)
-8.00
27.95
159.30
-1.20
178.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-0.25
0.00
0.00
-0.25
1.00
0.45
3.00
0.58
1.00
6.03
-0.10

-0.10
B85,
0.00
0.75
4.10
5.00

28.80
5.70

39.50

18.40
0.00
8.40

14.70

41.50
5.71
0.42
0.06
2.62
3.28
2.16
4.86
2.56
2.72
0.06
0.06

24.51



Centre Name

41  BEDF, New Delhi

42  RPCAU, Pusa

43  ARS, Shirgoan
(BSKKYV, Dapoli)

44  BAU, Sabour

45 ICAR RCER Patna,
Bihar

46  SHIATS, Prayagraj

47  ZARS, Mandya
(UAS, Bangalore)
48 UBKYV, Pundibari

49  VPKAS, Almora

Hybrids/Parental lines

S. No. Centre Name

Variety

Pusa - 1121 (Pusa Sugandh-4)

Pusa Basmati-1509 (IET 21960)
(Pusa 1509-03-3-9-5)

Total

Rajendra Bhagvati

Rajendra Kasturi

Rajendra Sweta

Rajendra Neelam

Rajshree (TCA-80-4) (IET 7970)
Total

Ratnagiri-6

Ratnagiri-7

RTN-5

RTN-8

Total

Sabour Shree (RAU 724- 48-33)
(IET 18878)

Sabour Deep

Sabour Harshit Dhan (IET-25342)
Sabour Sampann

Sabour Surbhit

Total

Swarna Samridhi

Swarna Shakti Dhan (IET-25640)
Swarna Shreya

Total

Shiats Dhan -1 (AAIR 2) (IET-20928)
Shiats Dhan 5

Shiats Dhan-4

Total

Thanu

Total

Uttar Sona (UBKVR-1) (IET-24171)
Uttar Lakshmi (UBKVR-15) (IET 24173)
Total

VL Dhan 157 (VL 31611) (IET 22292)
VL Dhan 68 (VL 31611) (IET 22283)
VL Dhan 85 (IET-16455) (VL-3613)
VL 88

1 UAS, Bengaluru

Grand Total

Total

Total (A)

Hybrid/Parental Lines Allocation(q)

KRH 2 A-line 0.10

KRH 2 B-line 0.10

KRH 2 R-line 0.10

TOTAL (B) 0.30
3598.67
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Allocation  Production Surplus/
@ (@ deficit (q)
12.12 0.00 -12.12
106.23 0.00 -106.23
118.35 0.00 -118.35
14.95 27.00 12.05
13.00 12.16 -0.84
20.95 20.70 -0.25
30.00 29.88 -0.12
0.05 5.00 4.95
78.95 94.74 15.79
1.00 2.00 1.00
0.60 1.00 0.40
2.00 2.50 0.50
0.30 2.00 1.70
3.90 7.50 3.60
60.60 78.00 17.40
35.00 40.00 5.00
0.10 8.00 7.90
20.00 25.00 5.00
10.00 14.00 4.00
125.70 165.00 39.30
15.00 35.40 20.40
10.00 24.90 14.90
24.50 38.50 14.00
49.50 98.80 49.30
2.50 0.00 -2.50
2.00 0.00 -2.00
12.00 0.00 -12.00
16.50 0.00 -16.50
2.10 4.00 1.90
2.10 4.00 1.90
2.70 18.00 15.30
2.10 12.00 9.90
4.80 30.00 25.20
2.50 1.00 -1.50
3.00 3.00 0.00
0.60 1.50 0.90
3.00 5.50 2.50
9.10 11.00 1.90
3598.37 4446.06 847.69
Production (q) Surplus/ deficit (q)
0.50 0.40
0.50 0.40
2.00 1.90
3.00 2.70
4449.06 850.39



Appendix 4

List of Institute Research Projects 2022

Project Code

Project Title

CROP IMPROVEMENT
PLANT BREEDING

GEQ/CI/ BR/8

GEY/CI/BR/26

GEY/CI/BR/31

GEY/CI/ BR/16

GEQ/CI/ BR/9

GEY/CI/BR/29

GEY/CI/ BR/27

GEY/CI/ BR/25

Enhancing nutritional quality of rice
through bio-fortification

Breeding for high yielding short
duration and water use efficient rice
hybrids and varieties

Breeding for high yielding, medium
to late maturing rice varieties with
tolerance to biotic stresses and good
grain quality Breeding for high
yielding, medium to late maturing
rice varieties with tolerance to biotic
stresses and good grain quality

Traditional and molecular
approaches for breeding improved
rice varieties with resistance to

planthoppers

Development of Rice Cultivars with
High Grain Protein Content and
Quality Traits

Genetic Improvement of Direct
Seeded Rice Traits Using Elite
Varieties and Wild Species

Novel
development of Climate Smart Rice

Genetic approaches for

Varieties

Broadening the genetic base of indica
rice varieties and modify plant type
by introgressing traits from tropical
japonica

Pi

Dr L V Subba
Rao

Dr AVSR
Swamy

Dr SV Sai
Prasad

DrG
Padmavathi

Dr J Aravind
Kumar

Dr C Gireesh

Dr Suneetha

Kota

Dr Jyothi Badri
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Co-Pis

Dr G Padmavathi, Dr CN Neeraja
Dr ] Aravind Kumar, Dr AVSR Swamy
Dr T Longvah (NIN)

Dr R M Sundaram, Dr M Seshu Madhav
Dr R Mahender Kumar

Dr P Senguttuvel, Dr Jyothi Badri

Dr R Abdul Fiyaz, Dr D Subrahmanyam

Dr AVSR Swamy
Dr J Arvind Kumar
Dr M. Srinivas Prasad

Dr V Jhansi Lakshmi

Dr V Jhansi Lakshmi, Dr M Sheshu
Madhav,

Dr C Gireesh, Dr ADVSLP Ananda Kumar
(APRRI, Maruteru)

Dr LV Subba Rao, Dr D Subramanyam

Dr R Abdul Fiyaz, Dr Jyoti Badri

Dr Ch Suvarna Rani

Dr R M Sundaram, Dr L V Subba Rao
Dr Sheshu Madhav, Dr M' S Anantha
Dr B Divya, Dr P Senguttuvel

Dr R Mahendra Kumar, Dr B Sreedevi
Dr K Basavaraj, Dr K B Kemparaju

Dr G Padamavathi, Dr P Senguttuvel

Dr C Gireesh, Dr R M Sundaram

Dr Santosha Rathod, Dr Akshay S. Sakhare
Dr Brajendra, Dr M D Tuti

Dr S K Mangrauthia, Dr Viswanathan C
Dr Girija Rani, Dr Krishnamurthy SL

Dr Manohar K K

Dr LV Subba Rao, Dr Divya Balakrishnan
Dr]J Aravind Kumar, Dr P Revathi

Dr P Raghuveer Rao, Dr V Prakasam

Dr Ch Padmavathi, Dr B Sreedevi

Dr Ch Suvarna Rani



Project Code
GEY/CI/ BR/24

GEY/CI/ BR/28

GEY/CI/BR/30

GEQ/CI/ BR/10

HYBRID RICE
GEY/CI/HY/13

GEY/CI/HY/15

GEY/CI/HY/12

GEY/CI/HY/16

GEY/CI/HY/14

Project Title

Breeding high yielding rice cultivars
tolerant to low phosphorus and
nitrogen

Genetic Enhancement of Speciality
Rices of India

Breeding high yielding stress tolerant
rice varieties using interspecific wild
introgression lines derived from
Oryza nivara and Oryza rufipogon

Breaking the yield plateau in native
aromatic short and medium grain
rice through classical and molecular
breeding

Development and evaluation of
three-line hybrids with better grain
quality and resistance to major pests
and diseases.

Genetic enhancement of hybrid rice
parental lines suitable for aerobic
and tolerance to salinity conditions
through conventional and molecular

approaches

Development of superior restorers
and Identification of new restorer
(Rf) genes for WA-CMS system in
rice by conventional and molecular
approaches

Genetic improvement of maintainer
lines for biotic stress and yield
enhancing genes

Establishment and validation of

heterotic gene pools in hybrid rice

Pi

Co-Pis

Dr M S Anantha Dr C Gireesh, Dr R M Sundaram

Dr R Abdul
Fiyaz

Dr Divya
Balakrishnan

Dr Suvarna
Rani Chimmili

Dr A S Hari
Prasad

DrP

Senguttuvel

Dr P Revathi

DrKB

Kemparaju

Dr K Sruthi
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Dr P Senguttuvel, Dr R Mahender Kumar
Dr K Surekha, Dr Brajendra

Dr Raghuveer Rao, Dr P C Latha

Dr Aarthi Singh, Dr Ch Suvarna Rani

Dr R M Sundaram, Dr ] Aravind Kumar
Dr MM Azam, Dr K Basavaraj
Dr LV Subba Rao, Dr Suvarna Rani Ch

Dr G Padmavathi, Dr Jyothi B
Dr C Gireesh, Dr Ladha Lakshmi
Dr M B Kalyani

Dr LV Subba Rao, Dr G Padmavathi

Dr M Sheshu Madhav

Dr J Aravind Kumar, Dr Jyothi Badri

Dr Divya Balakrishnan, Dr M S Anantha
Dr C Gireesh

Dr P Senguttuvel, Dr P Revathi
Dr KB Kemparaju, Dr K Sruthi
Dr RM Sundaram

Dr AS HariPrasad, Dr RM Sundaram
Dr P Revathi, Dr KB Kemparaju

Dr K Sruthi, Dr Sheshu Madhav

Dr B Sreedevi, Dr K Suneetha

Dr C Gireesh, Dr MS Anantha

Dr G Padmavathi, Dr Mahender Kumar
Dr R Gopinath, Dr N Somasekhar

Dr D Subrahmanyam

Dr K Sruthi, Dr S K Mangrauthia
Dr Jyothi Badri, Dr Divya Balakrishnan
Dr M. Srinivas Prasad

Dr V Jhansi lakshmi

Dr Sruthi K, Dr AS Hari Prasad
Dr P Senguttuvel, Dr R Abdul Fiyaz
Dr M Sheshu Madhav

Dr AS Hari Prasad, Dr P Senguttuvel
Dr P Revathi, Dr B Kemparaju
Dr R M Sundaram



Project Code

Project Title

BIOTECHNOLOGY

ABR/CI/BT/6

ABR/CI/BT/17

ABR/CI/BT/16

ABR/CI/BT/18

ABR/CI/BT/19

Identification of genes for grain
filling in rice (Oryza sativa L.)

Application of genomic,
transcriptomic and proteomic tools
for understanding and improvement

of yield heterosis in rice hybrids

Exploring the mutant resources for

rice improvement

Genomics and genome editing

approaches for abiotic  stress
tolerance (low P and heat), biotic
stress  tolerance (sheath blight
and bacterial blight)

improvement of rice

and yield

Elucidation of long mnon-coding
RNAs and association of molecular
markers for important root traits

under aerobic condition

CROP PRODUCTION DIVISION

AGRONOMY

RUE/CP/AG/14 Strategic

RUE/CP/AG/13

research on enhancing
water Use efficiency and productivity

in irrigated rice system

Development of Climate smart

and economic weed management
rice

technologies for changing

establishment systems

Pi

Dr CN Neeraja

DrRM
Sundaram

Dr M Sheshu
Madhav

DrSK
Mangrauthia

Dr Kalyani M
Barbadikar

Dr R Mahender
Kumar

Dr B Sreedevi

124

Co-Pis

Dr L V Subba Rao, Dr M Sheshu Madhav
Dr D Sanjeeva Rao, Dr Kalyani M B

Dr C N Neeraja, Dr A S Hariprasad
Dr K Sruthi, Dr P Senguttuvel

Dr S K Mangrauthia, Dr Kalyani M B
Mr P Koteshwara, Dr T M Gireesha

Dr R M Sundaram, Dr Kalyani MB

Dr D Sanjeeva Rao, Dr B Sreedevi

Dr P Senguttuvel, Dr LV Subba Rao
Dr C Gireesh, Dr AP Padma kumari
Dr Jhansi Lakshmi, Dr Ch Padmavathi
DrY Sridhar, Dr GS Laha

Dr MS Prasad, Dr Ladha Lakshmi

Dr R M Sundaram, Dr C N Neeraja
Dr G S Laha, Dr Brajendra

Dr P Revathi, Dr Akshay Sakhare
Dr V Prakasam

Dr. M. Seshu Madhav, Dr S K
Mangrauthia

Dr C N Neeraja, Dr R M Sundaram
Dr P Senguttuvel

Dr K Surekha, Dr B Sreedevi

Dr Ch Padmavthi, Dr M. Srinivas Prasad
Dr V Prakasham, Dr N. Somashekhar

Dr B Nirmala, Dr Amtul Waris

Dr AVS Swamy, Dr Senguttuvel P

Dr C. Kannan, Dr Vidhan Singh T

Dr Y Sreedhar, Dr Bandeppa

Dr MBB Prasad Babu,
Dr DVK Nageswar Rao

Dr K Srinivas (CRIDA), Pranaadhara - A.
P

Dr Mahender Kumar

Dr N Somasekhar

Dr P Senguttuvel

Dr M D Tuti



Project Code
SSP/CP/AG/15

RUE/CP/AG/ 18

SOIL SCIENCE
SSP/CP/SS/11

CCR/CP/ SS/17
RUE,/CP/SS/16
SSP/CP/SS/18
SSP/CP/SS/19

SSP/CP/SS/15

RUE/CP/SS/19

RUE/CP/SS/21

Project Title

Sustainable intensification of
conservation agriculture practices in
rice-maize system to enhance system

productivity in Southern India

Precision  farming technologies
to increase the resilience of rice
production under changing climate

scenarios

Assessment of Genotypic variability
in nitrogen use efficiency and
improving NUE in irrigated rice

Studies on emission of greenhouse
gases (GHGs) from rice soils and
their mitigation

Study of rice vegetation in terms of
crop stress to model the yield using
NDVI

Studies on Soil Organic Carbon
Status, Mapping and stocks in Rice
Soils of India

Prospecting endophytic
actinobacteria of rice for sustainable
rice production

Microbial population dynamics in
different rice establishment method
in relation to nutritional availability
and acquisition

Evaluation of ZnO nanoparticles on
performance of rice

Exploiting legacy phosphorus and
enhancing phosphorus use efficiency

in irrigated rice

PLANT PHYSIOLOGY

CCR/CP/PP/11

CCR/CP/PP/12

Evaluation of genotypic variability
in leaf photosynthetic efficiency and
its associated factors in rice

Role of Silicon in inducing abiotic
stress tolerance in rice

Pi

Dr Mangal
Deep Tuti

DrS
Vijayakumar

Dr K Surekha

Dr M B B.
Prasad Babu

DrDVK
Nageswara Rao

Dr Brajendra

Dr PC Latha

Dr Bandeppa

Dr Gobinath, R

Dr V Manasa

Dr.D
Subrahmanyam

Dr P Raghuveer
Rao
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Co-Pis
Dr R Mahender Kumar, Dr B Sreedevi

Dr S Vijayakumar, Dr B Nirmala
Dr Bandeppa

Dr B Sailaja, Dr R M Kumar

Dr D V K Nageswara Rao, Dr B. Sreedevi
Dr M D Tuti, Dr R Gobinath

Dr M B B Prasad Babu

Dr Santosha Rathod

Dr S Pazhanivelan

Dr N S Sudarmanian

Dr D V K Nageswara Rao Dr V Manasa
Dr R Gobinath, Dr R M Kumar
Dr C N Neeraja, Dr M M Azam

Dr R Mahender Kumar,
Dr PC Latha
Dr Brajendra

Dr K Surekha, Dr R Mahender Kumar
Dr B Sridevi, Dr Ch Padmavati
Dr V Prakasam, Dr Santosha Rathod

Dr B Sailaja
Dr MBB Prasad Babu
Dr P Muthuraman

Dr Bandeppa
Dr MBB Prasad Babu

Dr P C Latha, Dr K Surekha
Dr M D Tuti,
Dr Kalyani M B

Dr Manasa, Dr K Surekha
Dr PC Latha, Dr S Vijayakumar
Dr R Gobinath, Dr K Surekha

Dr P C Latha, Dr Bandeppa
Dr M D Tuti, Dr MM Azam

Dr MM Azam, Dr D Sanjeeva Rao
Dr M D Tuti



Project Code Project Title
CCR/CP/PP/13  Deciphering physiological basis of
heat stress tolerance in rice
GEQ/CP/PP/1 Selective biochemical and molecular

analysis of natural and accelerated

ageing in rice

AGRICULTURAL ENGINEERING

RUE/CP/ENG/6 Selective mechanization in rice
cultivation

COMPUTER APPLICATIONS

TTI/CP/CA/5 Smart precision models and Mobile
Apps for real time advisories on Rice

crop Management

AGRICULTURAL CHEMICALS

RUE/CP/AC/1  Post-Harvest Treatment of Rice and
Rice By-Products for Health Benefits
and on-farm application

CROP PROTECTION

IPM/CPT/ENT/ Botanicals for sustainable

21 management of major pests of rice

HRI/CPT/ENT/ Assessment of host plant resistance

11 to rice planthoppers viz., brown
planthopper Nilaparvata lugens and
whitebacked Planthopper Sogatella
furcifera and their management

IPM/ CPT/ Studies on Plant Nematode

ENT/29 Interactions in Diverse Rice
Phytobiomes

HRI/ CPT/ Understanding the interaction

ENT/23 of internal feeders - stem borers
and gall midge with rice for their
management

IPM/CPT/ Enhancing biological control of rice

ENT/30 pests through Chemical ecology

Pi

Dr Akshay S.
Sakhare

Dr D Sanjeeva
Rao

Dr T Vidhan
Singh

Dr B Sailaja

Dr M.M. Azam

Dr B Jhansi Rani

Dr V Jhansi
Lakshmi

Dr N
Somasekhar

DrAP
Padmakumari

Dr Chitra
Shanker
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Co-Pis

Dr P Raghuveer Rao, Dr Sanjeev Rao
Dr Suneetha Kota, Dr P Senguttuvel
Dr Kalyani M B, Dr Brajendra

Dr M D Tuti

Dr P Raghuveer Rao,

Dr M Sheshu Madhav

Dr P Senguttuvel, Dr ] Arvind Kumar
Dr AVSR Swamy

Dr R Mahender Kumar
Dr B Nirmala

Dr D Subrahmanyam
Dr K Surekha, Dr Ch Padmavathi
Dr Brajendra, Dr Santosha Rathod

Dr P C Latha, Dr R Mahendra Kumar
Dr Amtul Waris, Dr T Vidhan Singh
Dr D Sanjeeva Rao, Dr R. Abdul Fiyaz
Dr AP Padmakumari, Dr MS Prasad
Dr GS Laha, Dr V Prakasam

Dr K Surekha, Dr V Manasa

Dr Aparna Kuna

Dr Chitra Shanker, Dr M M Azam

Dr M Srinivasa Prasad

Dr D Sanjeeva Rao
Dr Y Sreedhar

Dr P Senguttuvel
Dr PC Latha

Dr Sanjeeva Rao

Dr Y Sreedhar, Dr D Subramanyam
Dr K Suneetha, Dr R M Sundaram
Dr M Seshu Madhav

Dr B Jhansi Rani, Dr M Azzam
Dr Ch Padmavathi
Dr N Somasekhar, Dr C Kannan



Project Code Project Title

HRI/CPT/ENT/ HPR to rice leaf folder and

27 Semiochemical approaches for the
management of insect pests of rice

IPM/CPT/ Bio efficacy and toxicological studies

ENT/28 of insecticides against insect pests of
rice.

IPM/CPT/ENT/ Development of Entomopathogenic

25 Nematodes (EPN) for Biointensive
Integrated Pest Management in Rice

PLANT PATHOLOGY

HRP/CPT/ Assessment of host plant resistance

PATH/15 to rice blast disease and its
management

HRP/CPT/ Assessment of resistant sources and

PATH/13 monitoring of pathogen virulence in
bacterial leaf blight of rice

HRP/CPT/ Assessment of host plant resistance

PATH/14 and development of diagnostic tools
for rice tungro virus disease

HRP/CPT/ Bioformulations of antagonistic

PATH/20 microbes for disease management
in rice

HRP/CPT/ Variability in Ustialginoidea virens

PATH/23 and management of false smut
disease

HRP/ Population dynamics of Rhizoctonia

CPT/ PATH/22

HRP/CPT/
PATH/24

HRP/CPT/
PATH/25

solani and sustainable management
of rice sheath blight disease

Survey, host plant resistance to
brown spot disease of rice and its
management

Host plant resistance and
Characterization of pathogens of
Sheath rot and Stem rot diseases of
Rice

TRANSFER OF TECHNOLOGY & TRAINING

TTI/TTT/
EXT/15

Climate change and rice farming:
Farmers perception and adaptation
strategies

Pi
Dr Ch

Padmavathi

Dr Y Sridhar

Mr Satish N
Chavan

Dr M S Prasad

Dr G S Laha

DrD

Krishnaveni

Dr C Kannan

Dr D
Ladhalakshmi

Dr V Prakasam

Dr K Basavaraj

Dr G S Jasudasu

Dr P
Muthuraman

127

Co-Pis
Dr Y Sridhar

Dr Divya Balakrishnan
Dr MM Azam

Dr V Jhansi Lakshmi
Dr A P Padma Kumari, Dr Chitra Shanker
Dr Ch Padmavathi

Dr N Somasekhar
Dr A P Padmakumari
Dr C Kannan

Dr V Prakasam, Dr M S Madhav
Dr Divya Balakrishnan

Dr Basavaraj, Dr G S Jasudasu

Dr D. Krishnaveni
Dr D Ladhalakshmi, Dr R M Sundaram
Dr S K Mangrauthia

Dr GS Laha, Dr C N Neeraja
Dr Chitra Shanker, Dr S K Mangrauthia
Dr D Ladhalakshmi

Dr V Prakasam
Dr Chitra Shanker
Dr P C Latha

Dr P Senguttuvel

Dr G S Laha, Dr D. Krishnaveni
Dr C Kannan, Dr V Prakasam
Dr K Basavaraj

Dr Divya Balakrishnan, Dr Sanjeeva Rao

Dr M S Prasad, Dr G S Laha
Dr D Ladhalakshmi
Dr Jyothi Badri

Dr M Srinivas Prasad, Dr G S Laha

Dr D Ladhalakshmi, Dr V Prakasam
Dr G S Jasudasu, Dr C Gireesh

Dr Divya Balakrishnan

Dr G S Laha, Dr M Srinivas Prasad

Dr V Prakasam, Dr K Basavaraj

Dr D Ladhalakshmi, Dr D Krishnaveni

Dr Shaik N Meera,
Dr S Arun Kumar

Dr P Jeyakumar, Dr Brajendra



Project Code

TTI/TTT/
EXT/12

TTI/TTT/
EXT/18

TTI/TTT/
EXT/13

TTI/TTT/
ECON/3

TTI/TTT/
ECON/4

TTI/TTT/
EXT/14

TTI/TTT/
STAT/4

Project Title

Smart village(s) strategy  for
accelerated rice

technology transfer

Impact Acceleration with Digital

Extension Ecosystem for Rice

Farmers

On-Farm Adoption of IPM
Technologies and impact analysis

IPR - Competition interaction in rice
seed sector - Emerging scenario-
implications for enhancing quality
seed use.

Economics, Energy and Sensitivity
Analysis of selected Rice production
technologies

Innovations in group-based
extension approaches: Accelerating
rice technology transfer through

farmer-based organisations

Statistical ~modeling and soft
computing approaches

for genomic selection in Rice

Pi
Dr Amtul Waris

Dr S N Meera

Dr P Jeyakumar

Dr P A Lakshmi
Prasanna

Dr B. Nirmala

DrS. Arun
Kumar

Dr Santosha
Rathod

128

Co-Pis
Dr P Muthuraman, Dr Shaik N Meera
Dr P Jeykumar, Dr PA Lakshmi Prasanna
Dr B Nirmala, Dr S Arun Kumar
Dr S Rathod, Dr K Surekha
Dr C N Neeraja, Dr Chitra Shanker
Dr Jyothi Badri, Dr Jhansi Lakshmi

Dr Arun Kumar S
Dr Santosha Rathod

Dr Ch Padmavathi, Dr P Muthuraman
Dr Amtul Waris, Dr S Arun Kumar
Dr Santosha Rathod

Dr L V Subba Rao, Dr A S Hari Prasad
Dr Amtul Waris, Dr S N Meera
Dr B Nirmala

Dr S Arun Kumar

Dr P Muthuraman, Dr Amtul Waris
Dr R Mahender Kumar

Dr A S Hari Prasad, Dr T Vidhan Singh
Dr P Senguttuvelu

Dr S N Meera, Dr Amtul Waris

Dr P Jeya Kumar, Dr P Muthuraman
Dr PA Lakshmi Prasanna,

Dr LV Subba Rao

Dr C N Neeraja, Dr R M Sundaram
Dr C Gireesh

Dr P Senguttuvel



Eltil

Appendix 5

Newly Sanctioned Externally Funded Projects During 2022

10

11

12

13

14

15

Title

Evaluating IoT enabled AWD system for reducing
GHG emissions and enhancing sustainability of
rice production.

SERB-National Post Doctoral Fellowship to
Dr Anil Arjun Hake under mentorship of
Dr Sheshu Madhav

Genomic selection for development of rice
genotypes tolerant to low phosphorous.

Nanoscale Zeolite-Zinc-Carbo-Mycolizers
(Zin Carbolyzers) to improve productivity of rice

Evaluation of nano Urea spray in irrigated rice

Identification of SNP haplotype associated with
starch synthesizing genes for assessing the cooking
quality of rice- Samba Mahsuri mutant lines

KARYASHALA on Statistical and Machine
Learning Techniques for Agricultural Systems
Modeling and Forecasting using R

Evaluation of NBPT (N-Butyl-Thiophosporic
Triamide) combined with urea on productivity and
nitrogen use efficiency in irrigated rice

Evaluation of microbial consortiumAG/MB/
PTO5.01/02 (Organica Biotech) on productivity
and quality parameters of wet direct seeded rice

Enrichment of iron and calcium in the grains of rice
(Oryza sativa .L) by Bio fortification using micron
sized nutrient particles

Evaluation of N-CARB in irrigated rice

Deciphering and deploying low phosphorus
tolerance and nitrogen use efficiency in rice using
targeted genomics approach

Response of Poly 4 (Di Hydrate Polyhalite)
fertilizer on growth, Yield and Soil health of
irrigated rice crop.

Bioefficacy of “ME5382 2% GR” against insect pests
of paddy

Resistance Monitoring Study for Rice Sheath blight
Pathogen (Rhizoctonia solani) against azoxystrobin
fungicide

Principal
Investigator

Dr Mahender
Kumar

Dr Sheshu
Madhav

Dr Anantha MS
Dr Kannan C
Dr R Gobinath
Dr Sheshu

Madhav/ Dr
Shiromani WOS

Dr Santhosha
Rathod

Dr Surekha

Dr Mahender

Kumar

Dr AVSR Swamy

Dr Brajendra

Dr C N Neeraja

Dr Surekha &

Dr Gobinath

Dr Y Sridhar

Dr Prakasam

129

Funding Agency

CULTVATE

SERB

SERB

DBT

Coramandel

DST-WOS-A

SERB

Balaji Amines Ltd

Organica Biotech
Pvt. Ltd

Biofac Inputs
Private Limited

Nutralytica
Research
Private Ltd

NASF

M/s Sirius
Minerals Pvt. Ltd

UPL Ltd

Syngenta India Ltd

Dura-
tion

2022-23

2022-24

2022-25

2022-25

2022-24
2022-25

2022-23

2022-23

2022-24

2022-24

2022-23

2022-25

2022-24

2022-24

2022-24

Budget
Sanctioned
(Lakhs)

16.26

22.37

35.54

67.85

12.67
2213

5.00

3.65

8.50

13.50

3.58

69.44

12.95

5.95

23.91



16
17

18

19

20

21

22

23

24

25

Title

Evaluation of CSIR-NBRI Bioformulations

Evaluation of Nano Bio Tech Capsule in Irrigated
Rice - Krishna Agro Bio Products

Allele mining for the epigenetic regulator NGR5
and other yield-associated genes (GRF4) and their
modulation using multiple genomic and molecular
approaches to enhance rice yield under low
nitrogen conditions

CRISPR Crop Network: Targeted improvement
of stress tolerance, nutritional quality and yield of
crops by using genome editing

Evaluation and Validation of ALDOR in irrigated
rice for enhancing yield and nutrient use efficiency

Evaluation of TERI Nano Urea in irrigated rice

Identification and characterization of fungal
effectors and host factors in rice-false smut
pathosystem

Evaluation of isotianil 120 G/L + Trifloxystrobin
100G/ L SC on rice crop against bacterial leaf blight,
leaf blast and dirty panicle.

Evaluation of propineb 70% WG on rice crop
against leaf blast and brown spot.

Evaluation of Penflufen 240 g/1 fs (Emesto Prime)
against sheath blight of rice.

Total

Principal
Investigator
Dr C Kannan

Dr P C Latha

DrSK
Mangrauthia

DrSK
Mangrauthia

Dr Mahender
Kumar/ Vijay
Kumar

Dr Manasa

Dr Ladha
Lakshmi

Dr G S Laha

Dr Jesudasu
Gompa

Dr V Prakasam
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Funding Agency

CSIR-NBRI

Krishna Agro Bio
Products

NASF

NASF

M/s Sirius
Minerals Pvt. Ltd.

TERI-Deakin Nano
biotechnology
center

NASF

Bayer Crop Science
Ltd.

Bayer Crop Science
Ltd.

Bayer Crop Science
Ltd.

2022-23
2022-24

2022-25

2022-25

2022-23

2022-24

2022-25

2022-24

2022-24

2022-24

Budget
Sanctioned
(Lakhs)

3.54
3.54

4415

49.50
15.24
B3l
236.91
11.33

8.50
12.74

~714.04
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[IRR Annual Report 2022

Completed Projects

DST- SERB Project Characterization and understanding the genetics of resistance of

Ustilaginoidea virens and Identification of false smut disease tolerant sources in rice
(PI- Dr D Ladhalakshmi):

Survey was made in the false smut-infected rice fields
of Telangana and Tamil Nadu. At Khammam district
of Telangana (2019), very high disease incidence
ranged from 73.11% to 86.90% was recorded with
7.27% spikelet infection. In Sivagangai district of
Tamil Nadu (2020) around 60 - 65 acres belonging
to Kannagudi block were severely affected by false
smut disease. Disease incidence 90% of infected
tiller/ panicle and 11.73% infected spikelet/panicle
was recorded in BPT5204. Sixty Ustilaginoidea virens
isolates collected from different states of India and
around 29 ISSR primers were selected for studying
the molecular variability. The results revealed that
all the sixty isolates were grouped into two major
clusters I and II. Cluster I contain 29 isolates of
U. virens and Cluster II contains 31 isolates. Results
revealed that the collected isolates exhibited genetic
variability and they clustered across the geographical
variations. Around 11 identified susceptible hosts

and 3 U. virens isolates were used for pathogenic

N
i
!
=<0 T
False smubtoléfant line -
(Germplasm Nd.1C282421

v . Y

Artificially inoculated genotype expressing symptom
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variability study. Among the tested isolates, Raigod
isolate recorded maximum inhibition and found
as virulent one. Around 700 genotypes (consisting
of Germplasm lines, wild introgression lines and
NSN- 1 entries) were screened under field conditions
the
inoculation.

using standardized method of artificial

Maximum Percentage of disease
incidence was 72% and maximum of 25 smut balls/
panicle were recorded. Among the screened lines,
germplasm line 200 (IC334233) was identified as
tolerant donor for false smut disease. The identified
tolerant germplasm IC 334233 was crossed with
Samba Masuri (BPT-5204), high yielding susceptible
to disease to produce the F1 hybrids. Eight hundred
forty-eight SSR markers from the Gramene database
were used to screen for the polymorphism between
parental lines i.e., BPT-5204 and IC 334233. Out of
848 markers, only 88 SSR markers were found to be
polymorphic. These markers were distributed across
the 12 rice chromosomes.

Artificial screening facility created at ICAR-IIRR, Hyderab:

i2021

/ Artiﬁci_all
“Rabi2021

I .
creening of di eren.tgenotypef,'
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