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Preface

Iam privileged to place before you the annual report of the ICAR-Indian Institute of Rice Research, for the year
2021.

We are responsible for coordinating the world’s largest network on Rice research with 44 funded centres and
around 100 voluntary centres, involving more than 300 rice scientists, in addition to pursuing lead research related
to irrigated rice ecosystem. The year 2021 had a heavy toll on humanity around the world. Ve were faced with severe
challenges for normal movement and execution of work. In spite of the pandemic conditions prevailing in the past
year, we could produce a record 124.47 million tonnes of rice during 2020-21 and a target of 127 million tonnes for
2021-22. During this period, 113 varieties including 14 Hybrids for different ecologies have been released by both
central (45) and state (68) varietal release committees. Of these 6 varieties were developed at this institute. Breeder
seed production of rice varieties and parental lines of rice hybrids was organized at 44 centres across the country as
per DAC indent and a record 9218 quintals of breeder seed was achieved.

On the research front, in addition to institute funded projects, the Consortia Research Platforms (CRP) on
Bio fortification, Hybrid technology, Agro-biodiversity, Molecular breeding and Incentivizing research and 45 other
externally funded projects are presently in operation in the Institute and 8 new projects were sanctioned with an
funding of Rs. 3.11 crores. Around 116 post graduate and doctoral students are also pursuing their research work
in the institute. In view of the ongoing pandemic, the institute utilized the virtual mode for its outreach activities,
advisories and extension services.

The institute brought several accolades during the reporting period including patent and copyright applications
and commercialization of technology. The notable is the publishing of draft genome of yellow stem borer. One scientist
was deputed abroad as consultant. I congratulate and appreciate all the staff members who have been bestowed with
awards and recognitions in various research and development platforms.

On a personal note, I take this opportunity to express my sincere gratitude to Dr. T. Mohapatra, Secretary
DARE and DG (ICAR); Dr. T.R. Sharma, DDG (Crop Science), Dr. D.K. Yadava, ADG (Seeds), Dr. R.P.
Singh, ADG (F&FC), Dr. A.K. Tyagi, 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, AICRIP centres and sister ICAR institutes for their tremendous support during the pandemic for showcasing
consistent progress in rice improvement

A ool LA—

Dr R. M. Sundaram
(Director)
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Afeer WRA Tafa STae GUR qRESHr (STHTEg9)

RHAYIR

2020 & SR 33 F1d &dl 7 28 TSt 31k 2 Fgenfad
yesit & 123! (45 a7 Oifta iR 78 wfde dgl) W
806 AT & 46 foheA & Tdieor 3fik IR Y Trae gdieror
ferg g

229 Sifaen! "fgd 1443 ufafdai & @y nfdd 50 qieyon &
22 SRS ATg1 ot Refist (Fie) & feq ugam & 71E |

e fafaydn e gfafa = 2021 & = fafve a=af &
feefst (Frem) & faq 36 et 3T 9 Gandl &t ugar &t |

fUod 3auf (2018-2020) & oTvEegY wfEfPal @
foreetooT SrfSrentsr AT gt SR gfeoht &dt 4 9, fSa
NIH3TT-TANRNRNE (L) 3R HIH3TT- qTarerg
2 U 7T ARl BT 37% AT ZH YR SEHd! 3K
AU TGO AHIHA W SRDI AR W3-
TG (SNEHTIR - SEYRENE) SR 319 -Frgererd
(STEEIGIR-HUEUENRAE) & & Ik G Fad,
FATHIERT, TG TR HETE dhg; o7 | 377 € |

AT (TeTEEeResd) & forg Miffa wfafsdt &
foere & ST &t STl Ue stfadl (aree) 7 95%
e T B o, S SR ofR g
ST shaed 2% T ARTGH e |

T STfE (emg) a % w9 H TN g S
dAtg fed @del5204, w@olf, THEM1010, SER-
TaHEEY 31T A1 of |

sEne g (IRRI), ATEd®, WIEHaTd-aIeR, Hger-
AT 3R gHT gRT fashfea SISt weia arult
e e g e & fere # agq st SwE
[EZIKIEIRI

56 of araTgs (dTfte dTad Tqg Ht Foch-TNRSIA) &
SR S faver e wfifer (damdeh) g 33 vt
3t 5 Gl wied et 38 vEaTEl W) R fea e o afik
25 foredt &fR 2 gendiafed 28 ufafat &l ugar &l g ot |

2020-21 & SR FHE 3R TSI S YR gremsdt
(Fea-45; Re-68) grT ffva mRfRIRR & g 14 g

3R 96 forert Tfed et 113 fobe St &t 1€ €1

21 & fafee Togi A arfoifRes @t & fog Soadigivae
e IR g B8 o (Tt g Hier) S & arferg e
[Eaekil

A IATG
g@-fagm

qad 3R GEad URd wHd gonfadl # e
TNt @ G @=a & g 49 =R Fe 229
TN feRT T |

IMEEE-25121, 3TMEEE-263 56, SELE-25746, SRl -
26027, 3MME51-25997, 3ME1-25785, 3MELe1-25269,
3EECI-26263, 3TE31-25793, SMME3el-25856, 3MMF3C-
22836, 3ME5el-25059, 3MSel-26168, 3MME5el-26383
3R3MELE -26375 @ fafee uikfefadt & gade gdegor
& dgd SMgsTes uTam 74T A7 |

gt ST W 1Y ¥ a1 gt UARIUYT &t g | Jifdd
YARIToT & RO @& 3Afed SIS 6l 3UST g3 |

IHR ARETE & 25 T 50% & TANTE ST Hl 31fh
UgER g5 |

TR el SR gw@r @A (5.75 & 6.39 €/ 3R®R)

HEd [T TR et Ta@ra & GRIF a1 & 1Y SRIe”
TS Y 3T UG fRar g |

TehT=R 7Tl ST g@m & Rs. 3800 Wi gaear &l ferthrctt
EEckER

TS EXIAAR Ta9 A SEUITH HRfad JEs # stfve
STATST IUST ATy & |

YOeiiTd  Sgausyfld  WUAaR A% [Idie-Tehe
(thiobencarb) @ 5 ot ufd gFeaR SfEGSIe U T |

IIad-geig Tl 9 didel-grde JoNell U 3Tt
HgEr # gfg &

EEUERIE

T@1-2019-20 3R @AE-2020 & R Rty At ok
G TUTITeat 31 Hgw@qot aTael ScIge &l ol ufdf-iee




(p%£?§\\
Vo
TR aTel 19 R R Fet 8 T fhg T 9 |

« SREECH H Sreenifeier HT IaXaT FI9 W AT
32 & a9 #, AREUF + ThHAEUH 3R AREH ITAR
THA 9 3R 317 ITER) § St sk 9 |
oHGI T[UTa gehih # fafve fomarl st siforat 7 qar @l
ToTeRIT 37X Tare # e i@ TS ¥ |

& R g (ifew) gt 7 fore wagg-3 ofk gadiya-2
I STTH IUST 3R I & Vo & |1 IfWgstes aran
4T |

a7 Eigw] fehe 999, THEITet 1, TIUd 2, TEdiUa 3

3R ST 4 T S=aaH IS & A1 IfRIGSIeh Ira 74T |

oThEE SR ! faaT fopeit ISt 48 & SrIfid g
& oI 3T Rl &t ufqenfua & & fag aer famar s
BETIES

fedl, ARRH 7576, HIGTTA-5, ETAGA-3, -1,
J 3rfesT™r wIH WX 31 UgmaR 3iR ATgers IudiT

HIATHAAT ST il |

Sifae araet & Wit H, 625 < Ufd g i g W Grgea
&l @ + 100 & Ul gReR v FF + FEmEEE +
JRETE 100% & 919 &Sl IYIR & GaieH § 31faa
UgEaR ¢X |

UTGq gt

ST & S AR I &1 e 3716 fad
A gy, G TP FEIHT MR g WfDF Hel & B
gteron H fomam am AT |
Jfafdaassaad [IRRH-132, IRRH-131, JKRH-
3333 3R US-314 # 3figd M 3usl H HhRIe®
TR o1 Tg=i e |

ST 3TEsel 28241, et 28242 3R Gguwiie s
UGTaR, ATATHIH, HeTs Jodhich SR UKIEI0] T HMIR TR
gyt & @t & forg Suger grar T |

IHNTA 14 & Sield 3TSEl 29156 37X 3G 914 Sl
29157 # S (Ih) TR ST &t 3uT H Ufqwd wHt &
YR TR IUST H a8 HH SHH! Gl ol TS |
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#HI3TR-3918-IATEUEA- 160, IS5l 24426, THI-35764,
TE-34975 3R gEUel N w2 Ifde qAdl & Ul
TRt o o ITam 7T |

«STHY Tg-RITeAdT o folT STie & TTad <l Tet-41585
31k 36 TG aMEEEI24434 o

& gafees gty Siifad ufdwr uran man € | @l -50, Smgget
24434, IEZS 24426, WAR -3918-3META -160,
THeTR -2826-3MMETEA -204 31 gawrsT 4 70% T 31
oty fSfaa wfawrd gt foman |

& U & gaTd B, Woige (Sira fw) & a1g amgset
27537, STEsEl 28283, SMEEE 29032 SREES
26744 gRI 3= 3 &l UgaR g1 &t |

el 3T

21 TA! 3R 2 Ta=fid Vo= # 42 VI TR 244 TN o1
e Xl §Q | T T1&7oT fehg 71 |

13 hiei o forg Dfvar die wiidry & forg ot 1583 wfafsat
&l e & T2 3R I T 97 wfafval ot St % w9
T g T4 |

o BT o e 21 ISl & SFigsiae Uran 14T | argror
% gEy 9y # og wfafEai €

IBT-WGL-4 3R IBT-WGL-5 @I 3rfigee & &9
# ugamr ™ g1 MTU1010 (gm3+Gm4+Gm8),
Aganni, ENTGP 2018-178, 3R 14 fiifie =g
(MTU1010 (Gm4 + Gm8)) @l el i & faers
SIS U T |

14 wfafgai, PTB 18 (Cul M9) &t Ueh IcfRacit STt aar
ST % & @R ded w9 (SUE 1 3R Jud 3) @ A
Tieel & faaTs SIS grar T |

14 ¥t @ (A §]) @& ufady / gfgwr & fag
IafieSTes & €9 B YgamT T o7 |

HAUH9, TEHRTA 07-8-720-63-147-182-276, i
35-155, ATH 5, FRG 5587-d-d-d1-262, fRSSITe
33440 Tl FZ SIcich RIS & Fard T 77T |

ITRR-NSN1 H; 2Tgsct 4a¥ 27804, 28084, 27 Ul 63
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(ersforeasr), 28827, 27263 (MR) 28544, 28673,
28519, 28703, 28386, 27632 (3TR), FI=T, WElEt 33
3R 3Tt <l STreITSTe 9T 77 | [IRR-NSN2 H; amgget
29510, HiETat -33 SRR 2068-18-3-5 I AATHE
Ul T UACEYA vgifedl H, SMEEENEil 26594
(3TR)28925, faaery 62 3R fadesyr 86 IfMigss o |

Gm8 3R Gm1 7t st wfadier & fag gt @ s o
e U | Uehdl Afell Gl GIRT ST [¥adT & Hedied §
Il =l ¢ o araTer Sargt 3nTet (Gm8) WX ugiet STrad!
@t a1 | HA 39 o, dfe RP 2068-18-3-5 (gm3)
QR3S 3T At |

e giaR faRivy ShifAe gdegor &, didiet 33 (Sidigg 2 +
ddiag 3 + 7o) 3R 2068- 18-3-5 (Sdigg
33 (2)) 8 HE 7 T | RIS 3§ U |

AT, TgEITd 3R Sfiuered &t &H e & goft
HICARIG AlSTd Sgak IR 7T o1 | 969 &HA [Gearye
&Ifd goft geafd IUAR H got &t 71 ot 3Tk geft Hieent
Hiegel 3 STaR df | e + FHee + SR EaE A
difieg & fems go9rdt g T or| udegor fey e
el SR Gaefial S ATHHRt el & foig gefer
T TR |

LHERR, el s, aed (whorl) #iie, ead 3k wie
BTG Sl TeTg YR 3R FraT=T Bt g & o F 907
F o1 off; weiiwiest =g A1 § Iaad o1 feed
BT T9o7 # 719k o1 &7R gt (whorl) #e ot i
ARG & STyIfe o |

urs fafer 7 et Sed it g St 31 urs 7 o6t |

RHAIR, T AT, uxiithleet 37X Sidige & gear ga &
Y T ST a1e e J 1fes off | Qurg fafd § Hiat dea
Sl e T 31 ot |

TEE IRt Tieet SR Wl RHART 3R Fg-Ueifa fEsor
3 it & Refist AR Moo Squarg ot sgyers &
TqTEt |

uikfefadhia Seifafir 3 g Tier ok gar & &
GIY-T1Y i & YHHUT &l &H SHidl §, dga Ugar 3R

iii

FATH-EANTA ST & 1 UTepfcidh GRAA ol THY Tl ¢ |

HAEHTH YA RHAR Tl & HH FRA IR
IEITG (I GRA STETG] &l THYA &2 H qoAra of |

o3 IS 3R ATH-ATd STITaTet e STel W hicl,
A7t 3R YA & Wa9H & oy gafea die v&ea
ATSIeT Sl TATE OT 77T |

oATEE 2T Tl A Gond feaT foh - RHeEIRT, Txitthlest
3R B1Ug 7@ dhie 5 ¥ 31 71Tt foiet Ueh fes dhie a1
HIe T, e iR frTeT-iithgloR A werel & vEr
3R e & 3fg fgmrg &t

qreyq 71 fagm=

OIYaT Ui UfoRIY, W IMTSTeh! I fawTorT &
RT3 7R T v faferat ux 50 i R et 15 adigron
fepg g

1263 Tfaf3dt & Heaie & g § IR W@ W & faeg 69
ufafsat mem w9 § ufirdt o 7 o |

Pyricularia grisea % fGWT9] &l §a FIRMT & ®IHl
AT T MHSA YL | TF dGal1d &l Ul Iell. TISTR
-12 & i ageRIe Si9, o WM R gol ufardt
gfciferar |

Xal, Xa3, Xa4, xa5, Xa7, xa8, Xal0, Xall 3R
Xal4 S8 Y&e SHaTv] srge Uiy S weqare favigs
Ffeener ST IRt Hagie & |

oI T T A § AP e SIS, SgeEt 3R
(sheath blight)<[&aTelt &1 T8 WoeH 319 of; T T
1 e (312 ) ST e o 3R & v 7 et B
I o1 SR YT A 718 wEe 7 dM (bakanae) Ff
e 3 o |

FHacHTRN, TSI 40% 38t (1.5 fieteter ufa
efeR), 3R frarfor 48% <&t (1.0 fAediedier ufa eiter)
TR 3R A e I F faers gardt & | Rivemee
(Thifluzamide) 24% SC (0.8 oW ufd @iex),
feteemend (difenoconazole) 25% EC (0.5




fAciielier wfd wier) &R 2q@iemia (tebuconazole)
25.9% EC (1.5 fAefieiex ufd ofier) @i &fd (sheath
blight) @ f&e® st &1 Difenoconazole 25% EC
(0.5 feieiiez ufd «iex) @ @it &fd (sheath) T 3k
TR TT & I3 & SHIRET BT TGTT A & folg T8 37
0] o &Y H TgEIT T AT |

FISl ITAR & WY Tohigd T T (Freeioi @2 a™
fd fomam) + feTeRoE 04 9T T efex R & gASH
FIFARN (STSUATRIEEI S 25% + gt 50%)
1 U AT ST JfSH =0T # THIE o1 | SgahieH &
1Y ST IR FFET TROT H WURIAIAC o SN & TG
RiTR Aeh sTEe 371, Wit &ffdl o RaedToh Tarat aram 77 o |

TSUTH gara} 3 it &Re, Ae =Re 37k Fed & AT
&l geTeT @l B & fEan|

7322, 6901, 660% T sTE, ST ith AZE
TN GEehich & HRUT AR 569, 355 3R 3409% Ht 3T
H At oTE |

@ A 99 9 SHare arae &5 & seeifa aedis sge
& AT dear FA (7.1%) oAt FHRIRTA @i sge 3k
A TIRE & SHART &l el @RudaRare sie J@e §
HH TS TS o | gaTE & adieht J, e S Siare fafy J
HIed T AT &t aerell & forg gedt smaet fedfa ot |

TR ufRieror ok giaRor

2020 % SR, 12 AT (THEHTRTED) e g1
10 TGt H gagror fomam 77 o |

ISR, BT, TR SR foRR S st # gaw
(eTsfoe) rad it fret 3 T Hecauu &d e e forar §
3TR FriTed 3R FERIY S8 TS H SHH &t 96 el ¢ |

AT 3R ITRIGYT & FHS |NI H olith soe 3R el
e & I digar go & T2 off SEfe adg e,
HERTY & HIHUT & 3R AHTHT & F© AT H Siaropeit
T TehIY e AT |

T TR, T Wiy 37 i S e Tgd I $ud
el gU € | HRRTY & Hi0T §d H H SR & diera 21fdss
ot |

iv
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THE IR

1y Ui

& felq SSTRARYT 54 (MEEEHR 25653) T TWifedh
fopem ST ot 772 ot | S1eTRAREA 56 Teh SIUHSTR e &
ST 2020 & SR YSTE 31R gRamn & fay Siegt Aurg &
feafa & forg S &t 772 ot

+SIIMRIRYA-60 (3ME5e1-28061); I IUST el el
g aTelt foher o iR aTelt it & o Ui geesier o
FRIRTA =ize & fag ufade, SheTRaeRYA 63 (3MEsl
26383); 390 Zn & Y 3AGFH IUS garelt fheT ohl
g VIC & A8 9 &l 778 |

ATERIIR & Y & fog Sfees weie 1t TRUT 5690-
20-6-3-2-1 (TPFSMEE: HETTNR-21176); &
T TR, Sesre 3 URikiY SR diwsre & akiy
% fog oo gdf =FE e W (21087; 3mEEio
639794 ETTSISR21093) X FH HEpRE ar
gt TR % AT aeethe (21091; 3MEEI0639795
SMETASTAR21112) I JFUTSNR (TAUISTISTR) &
Ty Gfiend femam am o |

I et ol Gorg (SHTSH) ol Hedich FHY- TS
TR GeH YT e o ferq fobarm 71 o1 37 28. 5 didtad ae
St (fSfer) gerd aret Stiilergy 37 12.20 Ui qe ol
(Fe) ga< ol UgdT™ &t 71 & |

I sifeT ore faefea & 72 iR 31f¥e 3ust ard, It
& FHRICT IUTNT LA AT, HH S1afe & arae Gand 37 feret
& Uga A o folg g foear |

WBPH qDS2 & wftig & foiq U& W@ Fgeia &t
Uga 24.1 THAT § 26.3 TR & o9 & &a | @i/
femfEay &l U& STRSTEYA TEG! § i 718 of |

13.44% T UIEH gt IS, 69.8% T g W2d Rebadt
(HRR) 3R 29.12% d% THISANST T Sid Agedqol
T[UTE AIFe! aTel foher &t Uga @l 718 | 3TTST it HieH
garra H gfg; Trae & TSt Y IUS 1R TISIRSR & 61
oo su @ FEt g U T |




IIRR Annual Report 2021

AT 30T Teiteran & foiq Fomfaa graredt <@
@raliger 31 (FTasl) &t ggae &t 78 3 S
dfear/sifeam emafen &1 Suan wwd gy oiR-faRky
(interspecific) @=m (#fiT) omeEl  (mapping
population) T I Sire 7R RIEe At 3 forg e
Y AT T F AN S URNS 3R wfRr 3R
TUAAR NfdesierendT & forg famar man |

40 X & a9 TR 90% & 31f9F Wigdde (St a1e)
TSI &1 dTel 3o AT9HT dTaeieiie [ohed el UgdT ot
TE 3R Fwrafew] (S efere) sifeea arf & freteir
Tg-AASATUIGISIR STfAHeTT (Fedt-TRe qearg STee
ZeX-wiE--AfSi) MEe) @l el @ & fog e
(ersfaegsem) & SuamT famar man |

ASgd a1 (o) faRivar &1 uar @ & feg wgor/
SMEARSE! 39111 & ohig § AftT emaret fGafea fean
T 7| SesrguuE-UEiee AT (qum) e @ TTe
226 foredt & a1 fomam Tan o, o AeEa e, o
e 3R 31fSes IUST & foiq griera fenerl &t <mfier foar
AT AT SR T A0 & G & folq STaflie gareE
fFefEa fhg g 9, fSEd Teile e weciaes, cifusmd
Saifeenr Ty 3R Sifde 3R srsifae ama & forg greest
fore =faeT 9|

T@XWWW@TH@WXWWW
et Fifefat 3 o soa gier Aegd &t onargl # It
SAETOT} & eI SRS H ik Tfgs] et R I
FIEITA Sl UgaH il T ot |

HH HIEHRY GRS & g fafSe a9 gaeient st 7o
<Pl 1T 3R T WU erehich (TENSTE), Iuet fee
YeIehieh (AEUHSE), SR ST AT Seeeha (SawdT)
& fFe & o9 & oY STeRt Yokl & €9 | urr T4,
fSgin e 3R = Sl & ded 37T Uesi faar |

MTU1010/ O. rufipogon, Swarna / O. nivara and
KMR3 / O. rufipogon & gexadfdfthes CSSLs & 3%
T 3T STETE &I 3T, TTUTaT 31 Sifde qera @ Eafera
AYSE! &t 3R SIS argdl 6t UgaH & fog S f&
T

g @ui/3N.fa SemEud ¥ UM UW2:3:4  STEel
1 ST X g IUS AU & forg ageige Aft A
geliesg8.1 &l ofl. AarT & oM & aoF & folg U&
YT FIEIe o &9 H Tahe fomdT |

AR et 3 3= oI Sie ok AW ST arad
& S ITETg! & UROMHEEEY badh2 SiF & 919 3= 3=
G aTelt ATl hl TgT g3 |

g I1Ee

feare <t araf¥r 3 g 3= & faferm gt & arforfdes it

& forg diugdidivauaaesidt gr1 6 e (9t Sg
Reftor) ST febg 77q SR rfergfer feg 1|

Sfeal/ /SuTmhicadia SUifHe S ST & STTAE
3o/ /FUTmHicTdIa ST Hig & ATeEd § Jdd g
T fafaa e g gARiE @l (RP6367 3R
RP6368) # TRTRIT /T 1| Sda @gHl RP6367 3fiX
RP6368 H IwTer{cadia STUifen S U o ufisrd
HAL: 50% SR 55.55% UG AT | SR 50 THTER
A 3R 45 S 1 STINT @i, G A5 Tgar TS
foaega G qAeiuSs el afed 12 9ad fRet & dg
3fTuTfaes fafdsdr @ sregam foram 7 |

SISTRIMR o 55 (3EFE1 26194) T Wiiaas e vl g
IU-TfAf & HTeam T wEe e SIS 37 HiY W
% forg forel &t ST &g & felq @3t 500 () FATeEH &
gtet | 29 SMadt 2021 [CG-DL-E-03022021-224901
fagr (SiF 1II) iR sxiame (SiF V) T3 & Qifds
uifedfies et & et & forg srfergfera foma mam |

SRR 99 57 (3MS3el 26171), T e fhey ot
g IU-Tifa 3 AT § wHe Ao, SifeREEr o By
Tl & iy foredl @l ST e & foig wg.ef. & A
srfagea fear mar a1 8 (3) Siet 1 24 fgger 2021 [CG-
DL-E-04012022-232406] S 111 (3R&e) 3R S
V (8.71.) & Wifds aikfeifdes da@ & @t & faq|

iR YFeITues GuR F-hEH ¥ U 3ifed 3ust, &H
HERRY  Tedierar  (Terdidl) fEm emdi5964-82

(3MEESr 28821) UNEHINRSMEY! TeAdler Udgor |
Thegor & e gy & 1T 8 |

&




TS fORIvdT-3eTRa w9 BC1F2 Wiéh W faar mman
JT 3R 50 Ui 1 T kAT AT A1) e AR %
faq S faweivor foman e &R ooy & uar =en f&
Ft 4i¥r IR 58025B & §AM €, 17 U9 gram Arar-fudn &
TR & & 3R ™9 24 UIY IR 58025B & forq frwmgrasit
(heterozygous)¥ 37k 3ust ggM aret SiFs@ Gnl, Spl
14, SCM2, Ghd7, GS5 3R TGW6 & faq siaat
(introgressed) et off |

TG TR F IUGNT ek 6 i heiich &g 112
Trefoe amae Iqe @Al (70 YAEius SR 42 STReE
ATSAI) &l TUTHEBIRTATR SRR FeTee IS | Sifa
118 forei @1 8 Tl (7 W 37K 1 AaTer) # feT | 94
@ gt 0.289 T 17.66 s It 3fX STad g& &t gl 6.99
o | Tk T A YIEATUeh! 37X STRefehl ol et eia & |
Sta vt

LOC_0Os11g42430 @l 298 faed aret amae fafaear
G 1 (44K TEOTH et 1 IUET R % 9I8)
SHHH-arge THfuRE &t (GWAS) & A1ed 8 ST
& & G99 H SIS WRA & folT 311 QAU & 3Yerar
quTes (Wfeer) & e e &t e oSt S & a1y
gag giv o felq Ugamr 7147 o7 |

gradt Gk KRH2 (IR58025A/KMR3R) & 125 f@R,
STSewIgs e (SUTUe) @ Ue de qar faar 7 1|
126 Ufclmifthes TEUHSIR HIH & T1Y RS AT 3
IUST § GAfId Ao & T2 24 THE 37 A TE aret
FICIUE ! UgaH i | 344 ©, TG @ U9 FIegd 9,
S fh 2.72-16.51 & TASTE! WhR IST & A1 Telergius
fafae & 29.95-56.75% g € |

e e & @iet &ifd (Sheath blight) & ¥9<iid ©&
T RIS TURe T 3 TR TR T

IS 9gM a1 ST, S Gnla, SCM2 3R OsSPL14
&I AT -TeladT UK dehehid SISt & A1 § Selleihed!
Sddat, MTU1010, 7&-eH, FieT Aggd 3R g
TiaT Aggd &l AR gy # wHaRa fear man|
IUYe] TTac I [l o IAd YERO 7 Ufd g S
& A 3T, dgak TS Tl SR ASigd a1 ()

vi
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2T | Uk Ut 8 RP6294-1096-1101-22-3, Giall
TRyl @t TIARE YgH H, 3UST e ard sid SCM2
3Tk OsSPL14 @+ aret &t AICRIP & udigror & 3ifom
v (AVT2-1L udteror) & ggied fopar 7 o7 |

SR - STTSHHUT T ITINT & U, T 37X I -
dierg gt # fer qoi gores (fenen) CoERi wee
(€dE) # o &% giafrgg &t ugam Sl e ok
IRadt foredl & g iR ogad & & foig &) T ot
3 &gl 7 U3 F© TUUAU &I HiEfeled Yeld-wfdfts
TSR (FUQEdl) assays & ATAH § GeTad famam mn
o7 | TafHd TETAY AR SiF # &g g & S gt 2/
UfIei-3TReMl da-argerl Wi, afaad-98 qw-
ST STA- ot UIEH, TS IBR, SR S/ J3MH- 1
Hihe ! dhe oA (T=his) R € | JidiE iR grafsrpm
ST & T1Y THUAUT AT 3 el SJS1d HiUTS H g4 SiiA!
oIl 3fFrenT ot Gohd € |

H IYGN Fd Y, T SIRISHS IWIGIR SiA
0810G0416500 SIhIqsh Telarsiictdsia & %
AT BT &, N =g W Uiy & g ugam g |

MADS4 S & feig eftar-faftrs f4=m (Allel specific
marker) & Qifeie Sdterd fered! o ferq fafiy uferenta
(141 &dt) & arr faefea femam mam an |

IR 99 58, Th I IUST ¢ dTelt, Tdel-g aretl,
AGUT & Ufd STt Teaeid R Sacifaciese
(Shramoy &fer) & wferRied fomem ot forenfar fera e | 72 fore
& UGTaR TieT Hegd &l e # ~ 12% 319 ST dAqur
I gl H Jga¥ FiET Aegd ¥ Bt g 1 SRIRSR 99 58
# 17 e & ST AaoTan wfew & e € ofRk W &
FERIRTe srge ufady siF, Xa21, xal3 3k xa5 s g |

SIARSIR 94 59, Sif &l &G &l RIS qgIH H
& fofq iR foemfera &t 718 ot |

SRR 99 60, T I 39T & arell, Idel g+ arelt
TTad o e, HH BIEHRY @l gt & feifd & wifd ereafee
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W] B9 & TU-91Y JRREd wge fkidy AefEd
o T T | T IEh(Ceh ST dh SRR & 40%
ST R oft g &9 @ 9@ TR Sus ¢ GendlT € 3R
3G SRIRge =ige Uiy S, Xa21, xal3 3R xa5
Rk

A IATGA

T fagm

TSsege! Ugld o HITH § U & TN § HEd gig srafd
& SR Pl U ol SR T AT 11-14 T
ST T | Wt el qonferd #, el wHeIRaes fafe §
T HH UMl STTERgehdT gidl & (FH: gH difer 3fik
AT AUTE 6t Jei T & 11.61% TR 13.21% FH ftgd
I fohq 77T UTe) |

TR aad & el # gol WRUqaR aawfadl #
Tferelgr 37ed, SEHTHATSGhT 3R Afdfear giigwifear
A€ |

TIUAAR SEMG! 7 30 SIS R IH-891-31€ i aed
(dieresey) ol THgaR WY fommr; - Hrd-sigeesy
45 &t W), 60DAT W BLW-ug-T=| & #
SRS ThErTeett T Weifal off 37 gF aut &yt
&t Sufefc & @I agerra el ST T AT |

& TANT (2016-21) & SR et ieft-sfiet smenfa grad-
HegT HOTeH § dge o | URURe: S[TS arelt Hegl JoTedt &t
ITAH UTTel ITGeRdT 2018-19 (12.54 &/8.) H got
EIRIERIT

ATH S[ATS a1l Al & UROTAEIEY URURe Sarg aref
HepT YOIl &l Jet1 H HSH &t 0-5 HH TTgls TR agd i
st (~33.5%) SR Al (~33.2%) PIe GHgURIa S |

T T fafeat S8 fo Tien-Sagem (gea, ffem),
Ie-STEIR (Y, Sifeamee) 3R IR gawifer,
urReR gt 7 ffeet 4 yaRr (sreamfec) (6.04 &) @
T H It 3Tf9e STHTST 3T (6.77 4 Ui gaear) &l
IcTgA f3Ram SR Urufias AUt (5.90 eaufigacar)a |

vii

RO & U Tel % 39S 100% SIRIET TS
(STREIF) + 7R UfAIRT = Ul Hex TR T
T (286), T IS (4.4 UTH), G0 &9 (21.7
TTH) ot T AT Got Sl foT8eh HIROT ST &l 3T H Ifg
%2 (5.8 T U §RAR) 3R YERUS (6.6 e UfgaewR) |
Het fagm

Tderor T 21 A e digget 190, dragd!
469, drggdt 344, Gdt 221 R 99 7 3= foReAt A
e B I UgIaR & T1-T1Y I AT ST fAgure
gaHich & Y DT Ueg¥A | TH-(T-gerga)
TR IR feATES (TETdIET) STk ufelEm S8 sgeR N
I A TE &t ger H 3uS H gfg et ol | THEdEt1000
YIIQH & A9 TS ShTohl 3119 o |

MRRE NGl & o W 31%ad #, YRuRe ufaifud
(STReIR) o o= H, TEIIRaNE # HidT Igo & 40
o T 21fees 6t i o 3R Uewegel H e 5 &R
10 ¥ R 49 3TR 54 frRwd & HH 37 |

N O-N 3w, TaeTReTs # 31 Wfaw iR e ok
@™ (AWD) & ser: TPR &t et & 42 3TR 44 Hferd
31fes o7 | A 9 I & @RoT AWD 3fiR qgaRas
faferdt 3 vefiaret anfifer &par o6l & fomar |

2016-17 € X[€ g aTel Aeel-S¢ Alfed &I SUanT &dd
&Y Y IUTS Wreqdy, SEAEC &1 SUTNT &idh <3H GRS
faeeTyoT g9 o forg fomam Tram o |

AT ST & HaId 7eT TTed He! § U&d dahiel gRI
12 T3 Ha fawerTer tarmm dar fog 71 3§ € iR gfwide
3R TTeta wfafSat ot gaT e SeT ot e fomam T o |

A aRfEfid & ggdht B wefe Hea ok o1
i & folg fGerRor 7 & Jgal W™ H AR S7eT- 37T
gt TRfefdet & de>70% d@ &t Te et fHwar ug
T2, Sieuff/ugrel e aRkfefid $t germr # amae
yiRkfefod & gagt gt wefe @ § g A astt &
iR e gaa e 21

10T & R G g2 IR oSt YR ol SUGRT ekt 1T o,
3G T Pl GHIA & T SigpevT 37 30T UR=ATd gfg W)




N
UfFedaRiiad sgdicied 3 Q1Y SrfiiET Her—mIHe
BITeSTa! 3T foar T | ST § SwaH SR ER
3uanT fAgorr (0.613 fAetom wfd feftam) 39 e |
3t T2 S Ul & A fAers 8 o |

GI9oT &l SueTsIdr iR 3ifSugor & a9 # fafve gEa
I fafeel & geAsial SHaean TRiadn S1eas
Goha T for wlifaess fafS ged e1fies e & mrsshifeae
el & @Y uig M | N -Her Hifedar ) el 35
Argeror et Seifar &t arerT famar mar o7 3R 21
Afeelia Mwifeud @ gg forar mar o iR ufafeet &0
YA dTel TAETOT (YIRS AT G ATrSersias i s &
ferq Hexter femam 1 o1 |

1 ZnO (250 UidieR) & Sedt GUH 3R el FerA
foRrar @ ISt | 1.45 AT 9% AUl gUR e g
IR whererd (Catalase) USeA Tfafafe ZnSO4 TeR
(3.20 e ufd fee ufd 7 arer asm) # orE 1% o | gl
9T A Bl Bl I g€ HigaT o WY, dheteret TomgHl Bt
Tfafafe Wy €9 8 &H 3 7S ot |

THATSTA + 75% 3TREE + gEeioie @ 10 fhumifagaesr
T 26% 31T STATST IUST 37 19% 37k |1 U freror
(3Tt TUIS) R T H got Y | TS STRYSTTEITH
e, g ey st # e e ey
qEet Bt o A At ot el B Aren F 6 & 38% i afg
GSl &l T | eTe & GHY, BIEgIeid (Herdgq JE@e! # 9!
&1 wrer # gfg o gregeie fAedgy el & gam 712
T 46% T oY |

UTgY FIFIE 94T Sha |

TR Gk Gardl (WUAP), ¥ drerhar (Sied),
TS % (3) $R eidR dger CO, amra (Ci) &
ferq wdieror &t 71 et % S eyt e 3@ T |
IR 3 T & Sy, § TR weifede e () &
1Y HHRIHD S T FGeTrel fepdT |

Tt 37T S STTRAT H 4 TTH/Aex ol o § faiferani=t a1 wamT
SAH 1|
TE THTSAST (TE) arett fhe o ST arfyeafar fagarvor

T UaT I o Trarati | Srarst &t oiars O d 1St
ToTer # e gt 2 |

viii
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O STTUIT
TG IY&F G 70% & 31f9h dhgl 7 ey AICRIP)
32T & ATEH § ST WRSA(STUee fomam | Ty
goMe | IRHIE oIk fare wfofee Atege, Hgw et
TfafS % forg Teier it Sevthd, agerd thies AfefiT ol
HHe i R Serthe W mifees feuroft St 7 gfaenai
ST $2IE H SieT 7 91 |

HigH G5! H! IR A & B H, Google e # Far
§ 22T YR A & folq araes v fawsfea fg g
¥ 3R IwrEaHT gt (FIEYHSITH) Afed Ht 39T &
ATATHS Hedich &l SUANT &Xdh STHTEAY & graahiieid
S SO TRTE® 321 % WY UG dw STeaRadhdl
Afege o FeaTad fomam T ar |

HY srfaaifadht
0.5hp T 3 Tt Hiex 3k & o Sud ad 57 U fAgt
! QI 1 dTelt A=A ot fAmTor fohar mar |

HEE G

Fie fagm

g e, IC 8968 3R IC 8646 Tl siTeH wiie glur & fory
i ufaRiel ok IC 8691-2 &I grEe dohe wiicgul
& &Y § UgdMT 4T |

39d TS feRel arett 2000 UfafSdl # €, R 11 % wie
R IS & g S &6t 178 STHweH 19 M, gy
ST ufafsar sre wiceuR & fofg 7ey uiaRisdt of |
Bphgenes @ sTuTfass FaR@T g qar=er i Bph6+Bph20
(IC 519101), Bph2+Bph6 (IC 515974, IC 517008
3k IC 75883), Bph2+Bph6+Bph17 (RP 2068-
18-3-5 3R RP 4918-230-S) 3fik Bph32+Bph17
(PTB33) = ufcaredt wfafern fg@rs |

SRA  5588-al-afl-aft-af- 226, AR 5588, ik
64-1168RENE 7 3k Semud 3992-2-1, fFein
el a1 d9e & Ui TRl &l aHefde aen &
R difed e H I3 TS & g &fd & Haas &
ferq fSmigR s M o1 |
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U1/ 3NRSNHIRT SMESTRSIEI81848 &t SeMEqA i
TSt AfafSat w ferg 7y faere &iR SeRsifaar et
T g geir @ o 7eam ufadidt faredt oii sifagagaehea sim
#l ger 7 50 wfawra & A arat ufie e W agwe!
H foefed gu e |

TTael Sl URIT & Whieed & W T § bt arel A
fArsror, diel 1 S97eh 37R <t Piee 31k diel -1 ©ga gt
& Fg-UISTIid & AT G fHson § sgae 9 |

aTRTen gRfRAGE & fAgner R a9a o 3ffae <.
SUifeH & ufaud el A e 3d § |

Relfeagemegasia (SRSHeME) W omaika  wfoiet
I WIAUEH A &l Biedhy, Tt gderor &t 715 a9 I
IUST 37 arelt fRel w arae B Sfe-Tie ey & fog
Srforae=ite ar T |

Tt qgeTRans fafe, qifse arae 7 g uxit Afem, 8k
SG-TT hie gy (SSEaen) gurst o wisiidr Aqeis
@I GF dTel UTY 1Y | B Had-Sifad ATgshiaraRy
JaTErE 3NfUe dteTSiie IUR o |

Sg-TTgA e UG waTeT o 31fens o7k fafae i ug
TG T TAGT PIGY TR 7T [GIZHAISA & St

o o c
CTSHIUTHICTSE 3TR ThioHI—e T aiid |

S & TTY HIcARIS & [OSHE I 4g] hi ERvars o
foreetoor § var 9o fo 9gi @1 ofiud @ 839 ¥ 1164
AR (3TegT-AIC 9ul) & s o1, S (el wed & ©d
H 3rest Yo SR FH dgid FHagR 3iX Tk §qH Bie! 95 &
SRR & TIY T |

qred T

SARIIR 99 62, T THIWH e, s e iR
FIRTe srge Uladsd 3= IS, Udd g drelt grae
& ey fomd d9 wge JRifad sge ufoRly S,
Xa21+xal3+xa5 3R g W fFehe ufodiy S Pi-
2+Pi54 fawfga frg 2 |

IfThIH SeTE T & dgd Sid &t T8 3173 @18l 3 & 580
AT ol selTee o et it ram e |

JHTAT & @A Sl & #s Al | 9ae & Siar)
e (FRiRTa sge) # TR v ge far Tl

ix

Xa21+xal3+xa5+Xa38 & 9y fAnfaa SletRam 9=
53 ITad & SaCIRTe Tge ¥ UL aeg TR o |

1121fafag foredl &t Ffom T @ a1 a1 @q # A1 7
213y fefaat & Sirg & 12 | 390 § 197 ufadt Al &
Tcafies Tfadiet & &9 # 31k 26 @Al o SRRad =ige
& s Ty Ul & €9 § ugamr |

Xoo & Teiig Q STEEeRE UEa 6 T &R e
TEUTYT & 29 SRS IUHG! Tl Uahd T 7T | 34 fagt
feifa & dgd Xoo & foe® faih & U H qrg My |

IR, HieAF 31X ARl =araaddt & TaetR gaiced
2021 % GRIF Uad R 7T 9 3R R. Oryzaesativa &
12 3TEHIced 3R R. oryzae & 6 3@y & @&l
U SR T | AR, HieAF & g Gt 919 Mghieied @l
giiamferes eroT & forq wrferd sfiferar e ar |

32 3R, HidAF 3Mgdiced & UG (wia=d) g&n
STIT G T Tl fob 3R, Werit Aradferad & Udhet 9uq
#H ~59 9 Al 6t GEm e 1

TN SR (AJeIber/ TR @iar Aegdl); I
Tifaet, fagas, Tet @ @ i (Muserze) afgwa &
afdr sTcafees igw] & &4 H g 71 | fafe srvreargy
AU & ded 50 WEW] ARSETA WP ATl
fepam T r |

Y YfetTer S19] “HIgH” il Tgd ATEHE TRy Tel
T Wty =ATEe AT 3T | Giert & A, 3 fagr 3k
faar gl 5 &t 8 oY | fethAenTeTiat 25% 4t (0.5 A/
) B HM si18e Y99 & ol gad 3/ 319 & &9 o
EEEIGIRIE

e 5, 3 (S8 qShbltol3.1 A f&ar mar 8) W ==
e Serid & fAy U T aRIEive it uge & i A,
3R 311 SRIHIHIH TR WISt 71T e ATel eiue &l ugam
CORIER

TGRSy 3R thice uRfRifqal # aifie g & SiFersy
&t e & fory i ISt w1e Shifa gfas wnfua &t 18
ot | 318t ¥e I & ufd wiew] & 9 H A 35 fafem
STHIeTgd ATgHl &l ugdT &t 718 oY |




oo\
ST &t ©Tet 3T G- chl Uit & el Sid STaLTeh el
I, R & gfg o om o= o ofk g &
YHHRI U &l &H & T |
R g W & Y FHfow THfees S qeheitcs o &
aRfefat # Al fomam e o1 | St 5204, T@oiY,
TATEfIET 3R Uder gg &l foredt ot srfagagiter et
& €Y § UgdMT T, St wer wRRI el % g &
HITg-45, 227 iR MER-64 |
R e AT &l WA e o folq Siprentor st gotar
fafer wafam g g2 | &0 U e & oY STedieied &
3T o T ST ITSTeha T1fad g% | 3meEree (So15)
&l Uga R 3Mgdide & €9 H & 78 ot |
ASD16 T2 g#grsit fdeliad gagrash =ee (18 ®ée)
SH ST INT & AT FHieH S & ded a1 af wfrdt
(TR 3) a1 7| ufadedt (TR 5) & 9 & 9rq 7Y | 39
Yt a1 SFIT HIT-UdT & 9 & 317 gfgep Siiiergyd &
Q56 foriven &1 aR=a g7 & forg ferar ST aear 2 1
Trichoderma spp. and Bacillus spp & ©g o=t
3MEIeled | Trae & Sig fdavr 3fiX urdl &t afg @i agran
24 aTelt i< ot gHar ot UgaT & TE |
grEeeAuERed (TAIK1, TAIK4 i TAIKS), sféew
Josifgd (BIK2), dfded Ffsafed (BIK3) ik dffed
R RIS 1 Gqot S STeRrvT 3T 7 |
iRt ufregor o gEaiaeor
A YGR & 10 Tl Bl FHAX A gQ 250 T fohaml
& Y STerarg uRkac SR =raed & @t W g 77 U
|Ioqut o1 1 g oot # forge &t grom ik
ST I a1 GEATASIaRRoT foaT |
TTE A GRS & @8 & €9 H, SISTRITR 94 48 & 919
G901 TTE ZEIET R USSIH! 7 24 feheet/Tehe &t afiaa sust
o il 3R & < et W Tigr Auvr F &9 H giRkf@fqe
SSiifrafin gwaadl & aRomaey Sfifem o g8 | Tfe
TR TadedT ht it TR i foman T &R Afger fhart &t
e e fonht it wiferar &R et / foredt ot e & fota
T ol AT T GEATASTIERROT fohal 7T |
3T THAIST & VAl TR AT faReuor & STUR W,
Tew fom &l foR 3R FelfeaR SaT STTaRaehdrst ol g
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e & fel Tafd Ietel Tediel & fou foear &R gdesr
Har Ao FoTTeht ot Srefer i faewfad famr mar g 1

foram & a1 ufceres sagR faxeyor & uar g« fo 3
Il o ZTH UIALITI gAY & folq STTawadh 3ust H a1
qTfter g7 AR & faf9e Tsal § 50 oo / g &t &
Y 0.8 § 2.3 Ufawrd & o ot |

Tehighd Shie TEe TR STk 31 Foll GefeT STerae o el
Il & o STEUHTH H e1oT-amTd SIU 3R FHol g
Rl & S19TH ! Joi | e1fees off | =rad &t @t H
SMERTH I STIATAT feRETil 3 79T &t Jerell H Froll ST
Hifger g Ret & ame & fwadt 8

T 7 mEdied wenfmifedt & A iR uwre fageor
STl A forem T ol 7eT Tigor TR Uives ded 999
37X 3Tawae dell fgd QM €9 § 39 I TSUiaH
gewl W uRifga fm, e uRommesy meayut
SEITA Teel @t A H gfg g3 s 399 3 &R
(e B &t T H 2l TS |

A araraRoT # @n] SiHifAe Jiosgarh Ated SHlersite
21 4 Uar Terl @ fob quAwe Atee 9 ufvieqor i adtegor
g1 Ye gFl H It ufeimae, SafeeE, o0 vk 37k
TEAITR Alee § Sgar Yo a1 ¢ | TUUA Afed 3 Jad
HH ARTATTS 3R aTKifaes Hedi ok Shgardt & s
I HelEy WK fRar g |

AT 10 WRIEr e mafSid fhg g SR 220 @
31T framT ! Sga TTae IdTeT Uil 3T Iust
3R AHVEAT qeM & foly o UgEN Y gwadl W
mf=ifere fomar mam |

e T G iRt 3 Hthefar & ae Tdl H g
AR 2480 enfaare foram TRaR ara=d gq | amed
F Gt Y qFIh THHR) 3R 8 R & aR 7 fawg-
T URIETOT TG Feh, qeheitch! faRTel o T1Y-H1Y fa&dr
ST Sl A foparr TR |

SMSUITTR - SIS R R-THAITEN & e, 91 & el
(2,630), @ &t =TEL (650), B (290), 38 (120),
TR S0 IR T (58), Wt (58), e (58)
S Ag@qul 3Ye) R FHaereht (58) rgafd Sifd &
et ol et fomg g1 smEdiem, et Y ugfat,
SETAUA TR NfRI&T0T SRishH TEifoid fohy 77g |
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All India Coordinated Rice Improvement Project (AICRIP)

Crop Improvement

A total of 113 varieties including 14 Hybrids and
96 varieties for different ecologies have been
released by both central and state varietal release
committees (Central-45; state-68) during 2021.

Forty-six varietal trials and four hybrid rice trials
were conducted involving 806 experiments at 123
locations (45 funded and 78 voluntary centres) in
28 states and 2 union Territories across seven zones
of the country during 2020. A total 1443 entries
including 229 checks were tested and twenty-two
promising lines were identified for release.

Analysis of AICRIP entries in past 3 years (2018-
2020) showed that majority of the nominations
were from eastern and southern zones with 37%
of the nominations made by ICAR-NRRI and
ICAR-IIRR. Similarly, majority of the basmati and
salinity trial nominations were from ICAR-IARI
and ICAR-CSSRI respectively.

The parental lines used in the development
of entries nominated to AICRIP were mostly
popular cultivars viz., BPT 5204, Swarna,
MTU1010, Improved Samba Mahsuri and Naveen
contributing to 95%, while wild and related
species contributed to only 2%.

A total of 38 proposals including 33 varieties and 5
hybrids were considered by Varietal Identification
Committee (VIC) held during the 56" ARGM and
28 entries including 25 varieties and 2 hybrids
were identified.

Breeder seed production as per the DAC indents at
44 centers across the country, involving 320 varieties
and parental lines of 4 rice hybrids produced a total
of 9217.33 quintals of breeder seed.

Crop Production

Agronomy

A total of 229 experiments were conducted at 49
locations to develop cost-effective technologies
in rice and rice-based cropping systems. Rice-
pulse system increased grain yield over rice-
rice system.

xi

IET-25121, IET-26356, IET-25746, IET-26027, IET-
25997, 1ET-25785,1ET-25269, IET-26263, IET-25793,
IET-25856, IET-22836, IET-25059, IET-26168, IET-
26383, 1IET-26375 were found promising under
NVT trials of different ecologies.

Mechanical transplanting resulted in higher
grain yield compared to manual transplanting
across the locations and Application of 25 to
50% of higher RDF gave higher grain yields.

Alternate wetting and drying (5.75 to 6.39 t/ha)
continued to provide on par grain yield with

flooding and was cost-effective saving of Rs.
3800/ ha.

Integrated Weed Management gave higher
grain yield in IPM implemented plots. The
systemic post emergence herbicide thiobencarb
@5 1/ha was found promising.

Soil Science

A total of 8 trials were conducted during
rabi-2019-20 and kharif-2020 in 19 locations
representing typical soil and crop systems and
important rice growing regions.

In the 32nd year of study on long term soil
fertility management in RBCS, the treatments
RDF + FYM and RDF were at par and
significantly superior to other treatments.

The soil quality index showed variations in the
quality and health of the soil across different
farmers’ categories.

In sodic soils the genotypes SS-3 and SVL-2
were found promising with highest yield and
NPK uptake.

The acid tolerant genotypes Shreyas, SVLI,
NH2, SVL3 and GPV4 were found promising
with highest yield.

The crop residues can be deployed to substitute
nearly half of the recommended nitrogen
without any yield penalty.

The varieties, ARRH7576, CNN 5, CNN 3, CNN
1, recorded maximum yields and nitrogen use
efficiency at most of the locations.

Executive Summary
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In organic rice cultivation, combination of
dhaincha green manure @ 6.25 t/ha + 100 kg/ha
Neem cake + seed treatment with Pseudomonas
+ RDF 100% gave higher yields.

Plant Physiology

Physiological studies under AICRIP were
constituted in six trials at eight funded centers,

two ICAR institutions and six voluntary centers.

Silicon application exhibited positive response in
mean grain yield in IIRRH-132, IRRH-131, JKRH-
3333 and US-314.

The genotypes IET28241, IET28242 and Sahbhagi
Dhan found suitable for rainfed cultivation, based
on grain yield, biomass, harvest index and test
weight.

Under heat stress, IET 29156 followed by IET
29157 recorded the lowest yield reduction based
on per cent reduction in grain yield over control.

CR-3918-IL-160, IET 24426, AC-35764, AC-34975
and Dubraj were found to possess tolerance to
multiple abiotic stresses.

Screening for submergence tolerance in rice, AC-
41585 followed by IET 24434 has shown the highest
% survival of the seedlings. CO-50, IET 24434, IET
24426, CR-3918-1L-160, CR-2826-1L-204 and Dubraj
recorded more than 70% seedling survival.

Under low light stress, higher grain yield was
recorded by check Swarnaprabha followed by
IET27537, IET28283, IET29032 and IET26744.

Crop Protection

Entomology

Seven major trials involving 244 experiments
were conducted at 42 locations in 21 states and
2 Union territories.

A total of 1583 entries were screened for host
plant resistance to 13 insect pests and 97 entries
were identified as promising.

Twenty-one entries were found promising
against plant hoppers of which Six entries were
in the second year of testing.

For gall midge, IBT-WGL-4 and IBT-WGL-5
were promising. MTU1010 (gm3+Gm4 +GmS),

Xii

IIRR Annual Report 2021

Aganni, ENTGP 2018-178, and 14 pyramided
lines (MTU1010 (Gm4 + Gm8)) were found
promising against gall midge.

Fourteen entries, one mutant culture of PTB
18 (Cul M9), two pure line selections of Jaya
(JS 1 and ]S 3) were found promising against
leaffolder.

Fourteen entries were identified as promising
for yellow stem borer.

Cul M9, SKL 07-8-720-63-147-182-276, BK 35-
155, JS 5, RP 5587-B-B-B-262, and JGL 33440
were found to possess resistance to multiple
pests.

In IIRR-NSNT1; IET nos. 27804, 28084, 27 P 63
(hybrid check), 28827, 27263 (R)28544, 28673,
28519, 28703, 28386, 27632(R), Kavya, PTB 33
and Aganni were found promising. In IIRR-
NSN2; IET 29510, PTB-33 and RP 2068-18-3-5
were found promising. In NSN hills, IET nos.
26594 (R)28925, Vivekdhan 62 and Vivekdhan
86 were promising.

Gm8 and Gm1 were superior across the locations
for gall midge resistance. Evaluation of the gene
differentials by single female progeny revealed
that Warangal population were less virulent as
compared to Pattambi population on Aganni
(Gm8) but more virulent on RP 2068-18-3-5
(gm3).

In planthopper special screening trial, PTB 33
(bph2+Bph3+unknown factors) and RP 2068-
18-3-5 (Bph33(t)) were promising in 7 out of 8
locations.

All-insecticides module was found to be
superior in reducing stem borer, WBPH, and
GLH. Lowest silver shoot damage was recorded
in all-botanical treatment and was at par with
all-insecticides module. Neemazal + neem oil
+ triflumezopyrim was found effective against
BPH. Tested insecticides and botanicals were
found safe to beneficial organisms.

Incidence of stem borer, gall midge, whorl
maggot, case worm, and planthoppers was more
in late planting as compared to early and normal;
leaf folder was highest in normal planting; rice
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hispa was serious in early plantings and whorl
maggot was unaffected by planting dates.

Incidence of stem borer, gall midge, leaf folder
and BPH was high in dry direct seeded rice.
Incidence of blue beetle was significantly higher
in transplanting method.

Slow release pheromone blend of rice leaf folder
and yellow stem borer and multispecies blend
were fond effective at Hyderabad and Aduthurai.

Ecological engineering along with alternate
wetting and drying reduced insect pest infestation,
supported natural enemies with better yields and
benefit cost ratios.

BIPM practices were effective in lowering stem
borer incidence and supporting higher natural
enemy population.

Integrated pest management module was found
effective for the management of insect pests,
diseases and weeds, across the locations with
higher yield and benefit cost ratio.

Light trap studies indicated that yellow stem
borer, leaf folder, and hoppers continued to be
the major pests and 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 an increase in the
spread and intensity of incidence.

Plant Pathology

A total of 15 trials were conducted at 50 locations
on host plant resistance, field monitoring of
virulence of major pathogens and disease

management methods.

69 entries were found moderately resistant against
two to four major diseases from 1263 entries
evaluated.

Field monitoring of virulence of Pyricularia grisea
revealed a shift in pathogen profile structure
at many locations. HR-12 a susceptible check,
recorded resistant reaction at few locations.

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.

Leaf blast was more in the late sown crop; BLB
and sheath blight was higher in the early sown
crop; brown spot was high both in the early and
late sown crop and bakanae incidence was high in
the early sown crop.

Fungicides, Isoprothiolane 40% EC (1.5 ml/1), and
Kitazin 48% EC (1.0 ml/I) were effective against
leaf and neck blast disease. Thifluzamide 24% SC
(0.8g/1), difenoconazole 25% EC (0.5 ml/I) and
tebuconazole 25.9% EC (1.5 ml/l) were effective
against sheath blight. Difenoconazole 25% EC
(0.5 ml/1) was identified as the best molecule to
manage sheath rot and brown spot diseases.

Integrated disease management with seed
(carbendazim @2 g/kg)
blanket application of combination fungicide
(trifloxystrobin 25% + tebuconazole 50%) @ 0.4

g/1 at booting stage was effective. Seed treatment

treatment + one

with Trichoderma followed by application of
propiconazole at booting stage was found effective
against leaf and neck blast, and sheath blight.

IPM practices reduced incidence of leaf blast, neck
blast and false smut disease.

A disease index of 73.22, 69.01, 66.0 % leaf blast,
bacterial leaf blight and sheath blight caused
a yield reduction of 56.9, 355 and 34.09 %
respectively.

Disease severity of bacterial leaf blight was low
(7.1%) in un-puddled direct seeding method. The
disease severity of bacterial leaf blight and leaf
blast was found to be the low in weedy check
plots. Among the sowing methods, wet seeding
method was the most favourable condition for the
incidence of the false smut disease.

Production Oriented Survey

xiii

During 2020, the survey was conducted in 10
states by 12 AICRIP centers.

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.

High intensity of leaf blast and false smut was
recorded in parts of Telangana and Uttar Pradesh

Executive Summary
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while bacterial blight was severe in parts of coastal
Andhra Pradesh, Konkan region of Maharashtra
and parts of Telangana.

e Insect pests like stem borer, leaf folder and BPH
were very wide spread. The intensity of stem
borer was more in Konkan region of Maharashtra.

Lead Research
Crop Improvement
Plant Breeding

e DRR Dhan 54 (IET No. 25653) an aerobic variety
was released for cultivation in Telangana, Odisha,
Jharkhand, Bihar, Haryana and Gujarat. DRR
Dhan 56 a GSR variety for early transplanted
conditions was released for Punjab and Haryana
during 2020.

e DRR Dhan 60 (IET 28061); high yielding fine grain
variety tolerant to low soil phosphorous and
resistant to bacterial blight, DRR Dhan 63 (IET
26383); high yielding variety with high Zn were
notified.

e Genetic stock viz.,, RP 5690-20-6-3-2-1(National
ID: INGR 21176) for resistance to plant hoppers;
North eastern landraces Phougak (21087; ICO
639794 INGR21093) for tolerance to sheath blight,
resistance to neck blast and resistance to leaf blast
and Wazuhophek (21091; 1C0639795 INGR21112)
for tolerance to sheath blight and low soil P
tolerance were registered with NBPGR

e Germplasm comprising of landraces were
evaluated  for  agro-morphological  and
micronutrient content and genotypes with zinc
content up to 28.5 ppm and Fe content up to 12.20
ppm were identified.

e Advanced Breeding Lines were developed and
selections were made to identify high yielding
water use efficient short duration rice hybrids and
varieties.

e A major QTL for resistance to WBPH g¢DS,
was identified in a region between 24.1 Mbp
to 26.3 Mbp from a RIL population of Swarna/
Sinnasivappu.

e Genotypes with important quality parameters
like grain protein content up to 13.44%, head rice

Xiv
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recovery (HRR) up to 69.8% and amylose content
up to 29.12% were identified. Increase in grain
protein content was found inversely associated
with grain yield and HRR in rice.

Potential donors for anaerobic germination
tolerance viz., Khao Hlan On (KHO) was identified.
Interspecific mapping populations of Oryza
sativa/ Oryza glaberrima were used for screening
and QTL mapping of direct seeded rice traits like
early seedling vigour and weed competitiveness.

Heat stress tolerant genotypes with more than
90% spikelet fertility at temperature of >407] were
identified and utilized in hybridization to develop
heat tolerant elite lines and Multi-parent Advance
Generation Inter-cross (MAGIC) populations

Mapping population were developed from
the cross of Swarna/IRGC 39111 for explore
strong culm trait. GWAS-Association Mapping
(AM) Panel was constituted with 226 genotypes
comprising of donors for strong culm, grain
number and high yield and genetic resources were
developed for these trait combinations involving
elite indica cultivars, tropical japonica accessions
and donors for biotic and abiotic stresses.

Promising low P tolerant lines and Major QTLs
for yield traits were identified in populations
of Rasi x Improved Samba Mahsuri and
Wazuhophek x Improved Samba Mahsuri for low
soil Phosphorous conditions.

Different stress indices for Low Phosphorus
tolerance were computed and stress tolerance
index (STI), yield stability index (YSI), and
geometric mean productivity (GMP) were found
as ideal indices for the selection of genotypes that
performed well under both stress and normal
conditions.

Interspecific CSSLs of MTU1010 / O. rufipogon,
Swarna / O. nivara and KMR3 / O. rufipogon and
the derived sub populations were phenotyped for
yield, quality and biotic stress related parameters
and promising lines identified.

QTL Mapping for yield traits using F,,,
populations derived from two Swarna/ O. nivara
BILs revealed tgw8.1 as a consistent QTL for grain

weight from O. nivara.



IIRR Annual Report 2021

Populations between popular cultivars and native
aromatic short and medium grain rice resulted
in identification of high yielding lines with badh2
gene.

Hybrid Rice

Indica/tropical japonica genome proportions
were estimated in two newly developed wide
compatible restorer lines (RP6367 and RP6368)
derived through indica/tropical japonica crosses.
The percentage of tropical japonica genome
proportion in derived lines RP6367 and RP6368
was found to be 50% and 55.55% respectively. And
the molecular diversity among 12 rice genotypes
including two newly identified wide compatible
restorer lines were studied using 50 SSR markers
and 45 InDELs.

DRR Dhan 55 (IET 26194), an aerobic variety was
notified through Central Sub-committee on Crop
Standards, Notification and Release of Varieties
for Agricultural Crops vide S.O. 500(E) on 29th
(CG-DL-E-03022021-224901)
cultivation in aerobic ecosystems of Bihar (Zone
I1I) and Chhattisgarh (Zone V) states.

January 2021 for

DRR Dhan 57(IET 26171), an aerobic variety was
notified through Central Sub-committee on Crop
Standards, Notification and Release of Varieties
for Agricultural Crops vide S.O. 8(E) dt. 24th Dec
2021 [CG-DL-E-04012022-232406] for cultivation
in aerobic ecosystems of Zone III (Jharkhand) and
Zone V (Chhattisgarh).

The high yielding, low P tolerance (LPT) genotype
RP5964-82 (IET 28821) derived from the partial
restorer improvement program is under third
year of testing in the AICRIP LPT trial.

Morphological trait-based selection was made on
BC1F2 generation and 50 plants were selected.
They were analyzed for molecular marker and
result showed that nine plants are similar to IR
58025B, 17 plants were of donor parents type and
remaining 24 plants were heterozygous for IR
58025B and introgressed lines for yield enhancing
genes viz.,, Gnl, Spl 14, SCM2, Ghd7, GS5 and
TGWe6.

Morphological clustering of 112 hybrid rice
parental lines (70 restorers and 42 maintainer
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lines) along with 6 checks performed using
DARWIN software. DARWIN grouped 118
genotypes into 8 clusters (7 major and 1 minor).
Tree distance varied from 0.289 to 17.66 with a
mean tree distance of 6.99. Each cluster consisting
a combination of restorers and maintainers.

Biotechnology

LOC_Os11g42430 was identified to be associated
with the total grain number of the lower portion
of the panicle in addition to the other SNPs for
grain filling in relation to grain number through
genome-wide association study (GWAS) of Rice
Diversity Panel 1 comprising 298 genotypes using
44K SNP data.

A set of 125 stable, doubled haploid lines (DHLS)
were produced from the rice hybrid KRH2
(IR58025A/KMR3R). QTL mapping with 126
polymorphic SSR markers identified 24 major and
minor effect QTLs associated with yield-related
traits. Among them, twelve were major effect
QTLs, explaining 29.95-56.75% of the phenotypic
variability with LOD scores range of 2.72-16.51.

A major QTL on Chr. 3 associated with tolerance
to sheath blight from Wazuhophek was identified.

The yield enhancing genes, viz., Gnla, SCM2
and OsSPL14 were transferred into the genetic
background of elite cultivars, Swarna, MTU1010,
Akshyadhan, Samba Mahsuri and Improved
Mahsuri
backcross breeding. The improved versions of

Samba through  marker-assisted
the above-mentioned rice varieties possessed a
greater number of grains per panicle, better panicle
branching and stronger culm. A breeding line
RP6294-1096-1101-22-3, in the genetic background
of Samba Mahsuri, possessing the yield enhancing
genes SCM2 and OsSPL14 was promoted to final

year of testing (AVT2-IL trials) of AICRIP.

Using RNA-sequencing, multiple transcripts
located in the QTL and QTL-seq regions in the
complete panicle exsertion mutant (CPE) were
identified to be differentially expressed between
the wild type and the mutant lines. Certain SNPs
lying in those regions were validated through
Kompetitive Allele-Specific PCR (KASP) assays.
The selected SNP markers are located in the

Executive Summary
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genes that encode AP2/ethylene-responsive
F-BOX

domain-containing protein, floral activator, and

element-binding protein, cyclin-like
Serine/threonine-protein phosphatase. The tight
association of the SNP markers with CPE and the
transcriptome data are suggestive of the possible
role of these genes in CPE.

Using whole-genome transcriptome and qRT-
PCR analysis, a promising candidate gene
0S10G0416500 encoding a novel chitinase was
identified for sheath blight disease resistance.

Allele-specific marker for MADS4 gene was
developed with an amplicon (141 bp) specific for
the aerobic adapted genotypes.

DRR Dhan 58, a high-yielding, fine-grain, highly
tolerant variety to salinity and resistant to
bacterial blight was developed. The new variety
yields ~12 % more than Samba Mahsuri and
Improved Samba Mahsuri in salinity-prone areas.
DRR Dhan 58 has the major QTL associated with
salinity tolerance and also the bacterial blight
resistance genes, Xa21, xal3 and xa5.

DRR Dhan 59, a high-yielding, long-slender
grain type variety in the genetic background of
Akshayadhan, resistant to bacterial blight was
developed.

DRR Dhan 60, a high-yielding, fine-grain type rice
variety, highly tolerant to low soil phosphorus
conditions along with bacterial blight resistance
was developed. It can grow and yield normally
even at 40 % application of the recommended
dose of phosphatic fertilizers and has the bacterial
blight resistance genes, Xa21, xa13 and xa5.

Crop Production

Agronomy

Application of water through AWD method saved
around 11-14 per cent of total water requirement
during crop growth period. Among the systems
of cultivation, mechanised SRI method required
lowest amount of water (11.61 % and 13.21 %
less mean applied water than drum seeding and
normal transplanting respectively).

The weed flora recorded in transplanted rice plots
included Echinochloa crusgalli, Cyperus difformis,

XVi
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Cyperus rotundus, Eclipta alba, Ammania baccifera
and Marsilea quadrifolia.

Weed population showed group wise dominance
of grasses-sedges-broad leaf weeds (BLW) at
30DAT; sedges-grasses-BLW at 45 DAT; BLW-
grasses-sedges at 60DAT. Among the grasses
Echinocloa crusgalli was the dominant species and
no change in species occurance was noticed over
two years.

Transplanted rice based, rice-maize system
productivity was superior over wet direct-seeded
based rice-maize system during five years of
experimentation (2016-21). The highest system
productivity of conventional tilled maize system

was recorded in 2018-19 (12.54 t/ha).

The minimum tilled maize resulted in significantly
higher very labile (~33.5%) and labile (~33.2%)
carbon concentration at 0-5 cm depth of soil
compared to the conventional tilled maize system.

Among the three establishment methods i.e. wet-
DSR (puddled, dibbling), wet-DSR (puddled,
broadcasting) and conventional transplanting,
dibbling in the puddle soil produced significantly
higher grain yield (6.77 t/ha) compared to
broadcasting (6.04 t/ha)
transplanting (5.90 t/ha).

and conventional

The results revealed that 100% recommended dose
of fertilizer (RDF) + residue retention recorded
higher no of panicles /m? (286), panicle weight
(4.4 g), test weight (21.7 g) which led to increase
in grain yield (5.8 t/ha) and straw yield (6.6 t/ha).

Soil Science

Among the 21 popular varieties tested, PSV
190, PSV 469, PSV 344, PUP 221 and Varadhan
performed well with higher yields as well as high
nitrogen use efficiency indices compared to other
varieties. Improved N sources such as N-(n-Butyl)
thiophosphoric triamide (NBPT) and Allicin
recorded a yield increase over NCU. NUE was
significantly higher with NBPT1000 ppm.

In the study on emission of greenhouse gases,
methane emissions decreased by more than
40 per cent in SRI and by 49 and 54 per cent in
AWD at 5 and 10 c¢m, respectively as compared to
conventional transplanted (NTP).
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N,O-N emissions were higher by 31 per cent in
SRI and 42 and 44 per cent in alternate wetting
and drying (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 starting from 2016-17 was
used to create time Series analysis using freely
available software, TIMESAT.

12 different soil thematic maps are being generated
by interpolation techniques from the soil health
cards pertaining to Telangana State and the
data were curated by eliminating duplicate and
erroneous entries.

The first attempt to characterize the rice ecologies
for its soil organic carbon and their stocks found
a large variation up to the tune of >70% among
the four different rice ecologies indicating a two
times faster decline in surface soil organic carbon
in the rice ecologies as compared to upland/hilly
rice ecologies.

The rate at which the seed reserves were utilized
during germination was studied to understand
the mechanism by which germination and post
germinative seedling growth were influenced
by biopriming with actinobacterial isolates. The
highest seedling reserve utilization efficiency
(0.613 mg/mg) was observed in seeds treated
with actinobacteria.

Microbial population dynamics study in different
rice establishment methods in relation to
nutritional availability and acquisition indicated
that aerobic method was found with highest
number of microbial populations. A total of 35
nitrogen fixing bacteria were isolated on N- free
media and 21 unique morphotypes were purified
and evaluated for nitrogenase activity through

Acetylene Reducing Assay (ARA).

Increasing dose of nano ZnO (250 ppm) and dual
spray has shown significant improvement in the
yield by 1.45 times over the control. The highest
catalase enzyme activity was found at ZnSO,
spray (3.20 unit/min/g fresh weight). With
the increased concentration of both metal nano

particles, the activity of catalase enzymes was
markedly reduced.

FYM + 75% RDF+ Hydrogel @ 10 kg/ha recorded
26 % higher grain yield and 19 % higher straw yield
compared to control (NPK alone). During panicle
initiation stage, hydrogel applied plots recorded 6
to 38 % increase in soil moisture content compared
to untreated plots. At harvest, the increase in
moisture content in hydrogel treated plots was to
the tune of 12 to 46% compared to untreated plots.

Plant Physiology and Biochemistry

Significant variation was observed between the
tested varieties for photosynthetic efficiency (PN),
stomatal conductance(gs), transpiration rate(E)
and inter cellular CO, concentration (Ci). The
results revealed positive association of P, with gs,
E and Carboxylation efficiency (CE).

Silicon application @ 4g/L was optimum at
flowering stage.

Gene expression analysis of varieties with similar
amylose (AC) revealed chain length variations in
branching led to variation in grain quality.

Computer Applications

During this year above 70% of centers uploaded
data through AICRIP Intranet. New features
like RBD and Split Analysis modules, excel
copy interface for weather data entry, virtual
field monitoring and monthly remarks on crop
condition interface to User privilege were added
in the AICRIP Intranet.

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 AICRIP
using Quantitative evaluation of the fertility of
tropical soils (QUEFTS) model.

Agricultural Engineering

A soil puddling machine using 0.5hp electrical
3 phase motor and stand was fabricated.

Agricultural Chemicals

Xvii

Neutral silica was comparatively very light having
bulk density of 0.284 g/ml among the amorphous
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silica obtained from three different pH conditions-
acidic, neutral and alkaline.

Neutral silica @ 500 mg kg’1 seed of chickpea
have great promise for management of bruchid
beetle having lowest fecundity (3.67 eggs 100 g'1
seed), minimum number of seeds having eggs 100
g'1 seed (3.33 seeds), lowest hatchability (55.57
per cent), minimum adult emergence (1.33 adults),
short adult span (3.33 days) and minimum seed
weight loss (0.34 per cent).

Crop Protection

Entomology

Twoland races, IC 8968 and IC 8646 were identified
as highly resistant to brown plant hopper and IC
8691-2 to white backed planthopper.

Out of 2000 entries consisting of advanced
breeding lines, germplasm accessions screened
for brown planthopper resistance, twenty-seven
entries were highly resistant, sixty-two entries
were resistant and thirty-eight entries were
moderately resistant to brown planthopper.

Molecular profiling of Bph genes revealed
Bph6+Bph20 (IC 519101), Bph2+Bph6 (IC 515974,
IC 517008 and IC 75883), Bph2+Bph6+Bphl7 (RP
2068-18-3-5 and RP 4918-230-S) and Bph32+Bphl7
(PTB33) showed resistant reaction.

In cultures RP 5588-B-B-B-B- 226, RP 5588, BK
64-116CRCPT 7and CRAC 3992-2-1, tolerance to
yellow stem borer was attributed to compensation
of damage by higher tillering ability in the infested
plant during the vegetative stage.

Development and survival studies conducted on
promising entries of BILs of Swarna/Oryza nivara
IRGC81848 revealed that less than 50 per cent
larvae developed into adults on resistant lines as
compared to moderately resistant lines and the
susceptible check.

Slow release pheromone blends of rice leaf folder,
yellow stem borer and multispecies blends of both
leaf folder and yellow stem borer were superior to
normal blends.

Under
lemon grass oils reduced per cent egg hatching T.
japonicum.

laboratory conditions citronella and
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All the tested twenty high yielding cultivars were
found susceptible to rice root-knot nematode,
except the resistant check Khao Pahk Maw based
on the relative root-gall index (RGI).

SRI method of cultivation, green leaf mulching in
aerobic rice, and bio-Intensive pest management
(BIPM) practices were found to suppressed
plant parasitic nematodes. Beneficial free-living
microbivorous nematodes were more BIPM
treatments

Bio-intensive pest management practices were
foundtosupportmoreand diversenatural enemy
populations. Braconidae, Trichogrammatide,
and Scelionidae of Hymenoptera were the
dominant taxa.

Analysis of droplet characteristics of spraying
of insecticide with drone revealed that the mean
diameter of the droplets ranged from 839 to
1164 microns (ultra-coarse category), with good
penetration in to the lower crop canopy, low drift
behaviour and uniform droplet size.

Plant Pathology

xviii

DRR Dhan 62, a MAS derived, durable blast and
bacterial blight resistant high-yielding, fine-grain
type rice variety having three major bacterial
blight resistance genes, Xa2l+xal3+xa5 and
two major blast resistance genes Pi-2+Pi54was
developed.

Out of 3173 lines screened under Uniform Blast
Nursery, 580 lines were found as resistant against
blast.

Severe outbreak of bacterial blight of rice was
recorded in several villages in Khammam district
of Telangana. DRR Dhan 53 incorporated with
Xa21+xal3+xa5+Xa38 was totally free from
bacterial blight of rice.

1121diverse genotypes were artificially screened
either in field or in glass house conditions. Among
them 197 resistant lines were identified as highly
resistant and 26 lines as moderately resistant
against bacterial blight.

Twenty-five new isolates of Xoo were collected
and 29 promising strains of Bacillus spp. were
found as antagonistic against Xoo under in vitro
condition.
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Ninety-five isolates of R. solani and Rhizoctonia
spp. were collected during 2021 and cultural
characters of 12 isolates of R. oryzae sativae and 6
isolates of R. oryzae were done. Two hundred and
twenty isolates of R. solani were preserved for
long-term storage.

Fluorescence microscopic study of 32 R. solani
isolates revealed ~5 to 9 nuclei count in a single
septum of R. solani mycelium.

Four RILs (Wazuhophek/Improved Samba
Mabhsuri); five mutant lines and parental lines
of promising lines, Savitri, Vikramarya, Gayatri
were identified as highly tolerant against sheath
blight tolerance. Fifty tolerant RIL entries were

nominated under different AICRIP trials.

New antifungal molecule “cymene” was
identified from Thymus vulgaris L. against sheath
blight pathogen R. solani, both under in vitro and
in vivo. Difenoconazole 25% EC (0.5 ml/I) was
identified as the best molecule for sheath blight

management

A major QTL for sheath blight tolerance was
identified on chromosome 5, 3 (named gShbltol. ),
and a few minor QTLs discovered on other
chromosomes.

Artificial false smut screening facility was
established to screen a greater number of
genotypes both under glasshouse and field
conditions. Around 35 different genotypes lines
were identified as tolerant against false smut
disease.

Essential oils like cinnamon bark and cinnamon
leaf oil reduced the growth and the conidial
multiplication of Ustilaginoidea virens.

Artificial mass screening technique for brown spot
disease was standardized under field conditions.
The varieties BPT 5204, Swarnadhan, Gangavati
sona and Purple puttu were identified as highly
susceptible varieties; while CH-45, Tetep and IR-
64 as moderately resistant varieties.

Injection method of inoculation proved best for
the induction of sheath rot disease. Thirty-six
isolates of stem rot fungus were isolated and
pathogenicity was proved. The isolate (S015) was
identified as virulent isolate.

Xix

ASD16 T2 homozygous deletion homozygous
mutants (18 mutants) were found as either
resistant (score 3) or moderately resistant (score
5) under artificial screening against Rice Tungro
Disease. These lines can be used as a parent to
introgress this trait to other indica genotypes.

Six native isolates of Trichoderma spp. and
Bacillus spp. having potential for biocontrol and
plant growth promoting activities in rice were
identified.

Whole genome sequencing of Trichoderma
asperellum (TAIK1, TAIK4 & TAIKS), Bacillus
velezensis (BIK2), Bacillus cabrialesii (BIK3) and
Bacillus paralicheniformis were done.

Training and Transfer of Technology

An exploratory study on climate change and rice
farming conducted with 250 rice farmers covering
10 villages of Madhya Pradesh documented the
farmer’s perception and adaptation strategies in
Tikkamgarh district.

As part of SMART village project, demonstrations
on nutrition smart interventions with DRR Dhan
48 recorded an average yield of 24 q/acre and
ecological engineering interventions in the form
of marigold planting on field borders resulted
in additional income. Ladder of Power and
Freedom was worked out and ranking of women
farmers one the degree of power and freedom
to make decisions to grow crops/varieties was
documented.

Based on experiences from other FPOs and
benchmark analysis, Extension and Advisory
Services scheduling system is customized and
developed for selected Yazali FPO to cater the
extension and advisory service needs of the
member farmers.

Farmer’s seed replacement behaviour analysis
revealed annual rate of gain in yield needed
for optimal replacement time of 3 years ranged
between 0.8 to 2.3 percent across different states
of India at seed rate of 50 kg/ha.

Economic and Energy efficiency study on
integrated pest management revealed that the
benefit-cost ratio and the energy efficiency in IPM

Executive Summary
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were higher than that of the Farmers’ Practice.
Adoption of IPM in rice cultivation is economical
in terms of energy and monetary net returns, in
comparison to Farmers” Practice

On-Farm Adoption of IPM Technologies and
impact analysis studies 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 leading to higher yield and reduced
number of chemical sprays.

The genomic prediction models implemented
in three environments phenotypic data revealed
that ANN model has outperformed over classical
regression, Bayesian, Random Forest and SVR
models in both training and testing data sets. The
ANN model has yielded lowest RMSE and highest
correlation between actual values and GEBV’s.

XX
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About 10 training programs were organized and
220 plus farmers were trained on improved rice
production technologies and other identified
interventions to enhance yield and profitability.

Overall 2480 tribal farm families in eight states
were benefitted with cafeteria of rice related
technologies. 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.

Under the ICAR-IIRR-SCSP, critical inputs like
paddy seed (2,630), drying sheets (650), sprayers
(290), fertilizers (120), pheromone traps and lures
(58), herbicide (58), insecticide (58) and fungicide
(58) were distributed to the SC beneficiaries.
Training programmes on IPM, Good agricultural
practices, INM were organized.
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Introduction

Genesis

The All India Coordinated Rice Improvement Project
(AICRIP) was established in 1965 at Hyderabad, with
the responsibility to organize multi-disciplinary,
multi-location testing and develop suitable varietal
AICRIP capitalized
upon the available research infrastructure in

and production technologies.

different states of India and successfully introduced
a national perspective in technology development
and testing. AICRIP 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, AICRIP 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.  Excepting 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 percent 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

The Mandate

Karnal centre was merged with Kaul 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 (AICRIP) 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. AICRIP 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

YRS

Dissemination of technologies, capacity building and establishing
linkages

U S

Introduction
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Organogram of the Institute

1  Aduthurai Jeypore Mugad Ranchi

2 Agarthala 14  Kanpur 26  Nagina 38 Rewa

3  Bankura 15 Karjat 27  Navasari 39  Sakoli

4  Brahmavar 16  Kaul 28  Nawagam 40  Titabar

5  Chatha 17  Khudwani 29  Pantnagar 41  Tuljapur
6  Chinsurah 18  Kohima 30 Patna 42 Upper Shillong
7 Chiplima 19 Kota 31 Pattambi 43  Varanasi
8  Coimbatore 20 Ludhiana 32  Pondicherry 44  Wangbal
9  Faizabad 21  Malan 33  Ponnampet 45  Warangal
10  Gangavati 22 Mandya 34 Pusa
11  Ghaghraghat 23  Maruteru 35  Raipur
12 Jagdalpur 24  Moncompu 36  Rajendranagar



Y ot

(/ﬁm .
IIRR Annual Report 2021 ITRE

. [rrigated/Rainfed shallow

Rainfed Semi-Deep/Deep Water
Irrigated Basmati

Hill Rice
Rainfed Upland .
ITRR v

s

All India Coordinated Rice Improvement Project



Introduction

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 centrally air-

IIRR Annual Report 2021

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.
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Linkages & Collaborations

ICAR-IIRR has a strong and wide network of linkages
and collaborations with research organizations both
in India and abroad. Under AICRIP, it 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

of Agricultural Sciences, Bangalore, Acharya

Nagarjuna University etc.

ICAR-IIRRalsohasastrong 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 2021

oo
2

Scientists
Administration 3
3 Technical 43 34 9
4  Supporting Grade 09 7 2
Total 150 130 20
The Budget (2021)

(Rupees in lakhs) As on 31" March 2022

o 2020-21
em
Outlay | Expenditure

IIRR, Hyderabad 4397.30 4396.72
AICRP Rice, Hyderabad 3894.59 3894.50
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New Varieties and Hybrids released

During the year 2021, a total of 113 rice varieties were = and State Varietal Release Committee (SVRC). Among
these CVRC released 45 varieties and the State Varietal

Release Committees released 68 varieties.

released by Central Sub Committee on Crop Standards,
Notification and Release of Varieties (CSCCSN & RV)

Rice Varieties Released during 2021_ CVRC

Sl IET 50% Eco-

RH 150025 (Hybrid) 26477 RH150025A/RH150025R 90 ETP MT -SB CH, MH
2 JKRH 2354 (Hybrid) 26468 JKRA 1104/JKRR 10571 90 ETP LB MR-BLB, ShBI, BS CH, MP, MH
3 JKRH 2154 (Hybrid) 24914 JKRA 1102/JKRR 10571 90 ETP LB MR-BLB, BS PU, HR, UP, BI, WB
R-SB, LF
4 CR Dhan 315 27179 Swarna/ARC 10075 100 Biofort MS MT-BS GU, MH
MR-SB
Aerobic Dhan-1 26178 Naveen/Kataktara 86 Aerob SB MT-ShBI, BS KA, JH, CH
ICAR-NEH Hill Rice 24197 IR 78878-208-B-1-2/IR 99 E (H) LS R-BLB,RTD, HP, KA
14-8 74371-54-1-1 ShBI, BS
7 DRR Dhan 56 26803 Huang-Hua-Zhan*2/ 89 ETP LS R-BLB PU, HR
Phalguna
8 Telangana Vari 3 26125 MTU 1010/JGL 11470 90 IME MS R-BLB, RTD, TS, KE
ShBI, BS
9 DRR Dhan 53 27294 Improved Samba Mah- 101 NILs MS R-BLB AP, TS, CH, MH, JH,
suri*3/PAU 3554 OD, BI, GU, MH
10 DRR Dhan 55 26194 MTU 1010/IR 79915-B-83- 87 Aerob LB MR-BPH, WBPH BI, CH
4-3 R-GM
11 DRR Dhan 54 25653 RP 5124-11-4-3-2-1/IR 86 Aerob SB  MR-BLB, BS, GM BI, OD, TS, JH, HR,
78877-208-B-1-1 R-RTD GU
12 PHI-17108 (Hybrid) 26549 RAB503F/RA511 105 MS MS R-BLB, MR-RTD, T-LF TS, KA, AP
13 PHI-16101 (Hybrid) 25745 RA402F/R872 97 IME LB MR-BLB UT, CH, MH
14 Indam 100-012 (Hybrid) 26999 IAHS25A/IASN RB30-22 100 Basmati LS T-SB, MR-GM UP, PU
15 Telangana Vari 2 26027 MTU-1010/NLR 34449 108 IM MS MR-RTD, BPH, WBPH, TS, AP, TN, KE
LF
16 MTU Rice 1239 26263 MTU 1075/BM 71 110 MS MS MR-BLB AP, TN, MH
17 MTU Rice 1223 25856 MTU 1081/MTU 1064 120 RSL MS MT-BLB, SB OD, BI
18 VL Dhan 88 25819 Vivek Dhan 82/VL 31629 93 M (H) LB MR-BLB, ShBI HP, ME, UT
19 SAVA 127(Hybrid) 22876 - 90 ETP LB MR-BL, BLB, ShBI BI, PU
20 DRR Dhan 57 26171 BPT 5204/ Azucena 90 Aerob SB  MR-BL JH, CH
21 DRR Dhan 58 28784 RP 6287-188-45-12-88 101 NILs MS R-BLB AP, TS, TN, KA, JH,
OD, CH, MH, GU, BI
22 DRR Dhan 59 27280 Akshayadhan*2/FBR1-15 100 NILs LB R-BLB AP, TS, TN, KA, JH
23 DRR Dhan 60 28061 (RP 5970-2-6-19-16-24-1) 90 NILs MS R-BLB AP, TS, TN, KA, JH,
OD, CH, MH, GU, BI
24 DRR Dhan 62 28804 100 NILs MS R-BLB TS, AP, TN, KA, CH,
RP 6286-Bio Patho 5-156- OD, JH, BI, GU, MH
24-7
25 Pusa Basmati-1847 27722 Pusa Basmati 1509*2/Pusa 94 Basmati ELS R-BL, BLB DL, PU, WUP
1790
26 Pusa Basmati-1885 28807 Pusa 1883/Pusa Basmati 109 Basmati ELS R-BL, BLB DL, PU, HR

1718
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SIL. 50% | Eco-
Variety Name Cross Combination . Reaction to pest Recommended State

28

29

30
31
32

&

34

85

36
37
38

39
40

41
42

43
44
45

Pusa Basmati-1886
Pusa Basmati-1979
Pusa Basmati-1985

NPH-XI (Hybrid)
MR 8666 (Hybrid)

Swarna Unnat Dhan
MTU Rice 1281

CRR 807-1

CR Dhan-318

CR Dhan-319
DRR Dhan 63
VL Dhan 69

Telangana Vari 4

MTU Rice 1212

MTU Rice 1280
Kalinga Dhan 1201

Kalinga Dhan 1202
Kalinga Dhan 1203
Kalinga Dhan 1301

28808

28812

28814

27332
24990
27892

27438

27914

27803

25530
26383
26596

27869
26819

27705
26126

26227
27117
26024

Pusa 1884/Pusa Basmati
1728

PB
1121*4

PB
1509*3

NPS 2030/ NPS 2342
RA0159/RR0341

IR 81039-B-173-U-3-3/IR
81063-B-94-U-3-1

(MTU 1075/MTU 1081)/
MTU 1121

IR 10L146/1IR 10L137

1121/Robin/ /PB

1509/ Robin/ /PB

GSR IR1-8-56-53-Y2/GSR
IR1-8-Y7-D2-S1

Surendra/Annapurna
IET 17280/ Pusa Basmati 1
VL 10689/ UPRI 2005-15

MTU 1010/NLR 34449
IR 64/PLA 99-1-3-1-3

MTU 1001/ KMP 150
Kharavela/IR 62037-93

Pratikshya/IR 32253-7
Mutant of R-R-615
Birupa/IR 76561-AC-8-8

Rice Varieties Released during 2021_ SVRC

500/ R d-
.-

10
11

PNPH 24 (Hybrid)

Vikram Trombay
Chhattisgrah Rice

CG
Trombay

Narendra Shishir

Jawaphool

Sabour Sampanna
Dhan

VL Sikkim Dhan-4
Swarna Samriddhi
Dhan

Swetha

Nellore Sona
VL Dhan 159
Tapi (GR 16)

21406
27773

27027

19117

25960

26596
24306

22764
20552
26598
26646

109 Basmati LS
102 Basmati ELS
87 Basmati ELS
90 ETP SB
107 MS MS
87 ETP LS
110 MS MS
87 ETP LS
88 ETP LS
101 IM MB
97  Biofort SB
100 M (H) SB
90 ETP LS
110 M MS
105 IM LB
125 IME LS
130 MS MS
110 MS MS
104 IM LB

PRN 1A (IR 58025)/PRN 24R

Safri-17, Local Variety of 93

Chhttisgarh

Jawaphool, Local variety of 105
Chhatisgarh

CN 843-7-1/KDML 105//IR 105
49830-7-1-2-3

IR 91659-54-35//IR81896-B-B 125
195/2*IR05F102

VL 10689/ UPRI 2005-15 91

IR72022-46-2-3-3-2/IR57514-PMI 105
5-B-1-2

WGL 14280-1/NLR 30491 95

BPT 5204/NLR 145 110
VL 66/HPR 2143 88

GR-5/Danteswari 100

10

IME

ASG

RSL

RSL

M (H)
RSL

EDS
IME
U H)
EDS

R-BL, BLB

R-BL, BLB, ShBI

R-RTD, S-RTD,
MR-ShBI. MS-BS

MR-BL, BPH, GM
T-BLB, RTD, ShBI, BS
MR-BL, BLB

MR-BL, BPH
MR-BL, BS,
MT-SB, BPH, LF

MR-BL

T-SB, MT-BPH
MR-BLB

MR-BS, SB, BPH,

WBPH
MR-RTD

MR-BL, ShBI,
GLH, WBPH

MR-SB, LF

MR-BL, BLB, BS, GM,

LF

MR-BS, BPH, GM
MR-SB, BPH, LF
MR-BLB, SB, BPH

BS,

HR, UT

D], PU, HR

DL, PU, WUP

JH, WB
OD, UP, CH, AP
OD, BI, WB, MP, MH

AP, TS, TN, KA, PD,
OD

BI, JH, WB

BI, WB, UT, HR

BL, OD
UP, OD, KE
UT, SK, J&K

BI, JH, OD
AP, TS

AP, TS, TN, KA
CH, MH, OD

CH, MH, OD
CH, MH, OD
AP, TN, MH

LS T-BL, BS

LS T-SB CH

SS T-BLB, SB CH

SB  MR-BLB, ShBIl, SB, UP
BPH, WBPH, GM

SB MR-BLB, BS BI

SB R-ShBI, BS uT

LS MR-BLB, RTD, BI
ShBI, BS

MS T-BL AP

MS T-BL, BPH, WBPH AP

SB  R-BS

LB MT-SB GU



/// N

IIRR Annual Report 2021 / TRR
0 R L
Variety Name Cross Combination 0 /o Eco-System | GT | Reaction to pests ecommend
ed State
12 CG Barani Dhan-2 24690 IR 84887-B-153-CRA-25-1/ 77 EDS
IR74371-51-1-1/IR  78877-208-B-
1-1
13 Jammu Basmati 118 27733 Secondary selection from local 105 BT LS MR-BLB, BS, SB JK
traditional basmati
14 Jammu Basmati 123 27718 Secondary selection from local 125 BT LS MR-BLB, BS JK
traditional basmati
15 Jammu Basmati 138 27725 Secondary selection from local 125 BT LS MR-BLB, BS JK
traditional basmati
16 Kau Pournami (MO 23) 23739 NHTA 8/ MO8 90 IME MB MR-ShBI, BPH, GM KE
17 Kau Manu Rathna Pure line selection from Hraswa 99 EDS MB MT-BL, BLB,ShBl KE
18 Kau Akshya (PTB 62) 26951 Pranava x Chettadi 110 LATE SB  MR-SB KE
19 Lavanya (Kau-VTL-10) 25083 VTL-3 Mutant 83 CSTVT SB  MS-SB KE
20 Jyotsna (KAU, BIL4) 26057 Jyothi/FL 478/Jyothi//Jyothi 75 Saline LS MR-BL, ShBI, KE
S- BL, MS-SB
21 KAU Supriya (PTB61) 27244 Pranava x Vellari 110 Rainfed SB MR-BLB KE
22 Devli Kolam 27419 GAR13/]JGL 3828 83 MS MS MT-SB, WBPH GU
23 Auranga 27043 Dandi/IET 15429 100 CSTVT SB MR-BLB GU
24 Aarti 27941 1ET 19347/RP-4075-129-07-3 73 Aerobic LB MR-BLB, SB, MR, GU
T-BPH,
25 JR10 25535 NPT 29/R 296 95 Irrigated LS R-BL MP
26 CO54 24313 CB 04110/CB 05501 84 Irrigated MS MR-BL, BS, BPH TN
27 Rice ADT 55 26770 ADT 43/1IRBB 60 115 ETP MS MR-BL, LF TN
28 Rice TRY 4 21730 ADT 39/CO 45 100 AL & ISTVT MB R-BL, BS, SB, GM, TN
LF
29 Trombay Chhattisgarh 27646 Sonagathi, A Traditional Rice 104 LATE MB MR-ShBI, BS, SB CH
Sonagathi Mutant Landrace
30 Trombay Chhattisgarh 29386 Gamma ray induced mutant of 94 ASG SS MR-LB,NB,SB,BS CH
Vishnubhog Mutant Vishnubhog traditional variety
of Chhattisgarh
31 PR128 28467 PAU 201/PAU 3699-13-2-3-1// 111 Low land LS R-BLB PU
PAU 201
32 PR129 26127 PAU 201/PAU 3699-13-2-3-1// 108 IME LS R-BLB PU
PAU 201
33 Swarna Sukha Dhan 24692 1R 77080-B-34-3/IRRI 132 85 EDS MS MR-BLB, RTD, UP
ShBI, BS
34 Chhattisgarh Dhan 26229 Shyamala/G 93-02 102 MS MS T-BS CH
1919
35 CR Dhan 702 (Hybrid) 25231 CRMS 31A/CRL 123R 115 LATE LS MR-BLB, RTD, OD
BPH, WBPH, GM
36 CR Dhan 703 (Hybrid) 25278 CRMS 32A/CRL 123R 115 LATE LS MR-BLB, RTD OD
37 CRRI Gaurav-1 27267 1R 73963-86-1-5-2/CR 2324-1 111 NPT LB R-SB, MR-LF OD
38 Roshan 24409 Tapaswini/ Dhobanumberi 108 LATE SB T-BLB, ShBI, R-BPH OD
39 Swaranjali 27852 ARC 10075/Swarna 108 Biofort SB MT-BLB, BS,R-LF  OD
40 NICRA Dhan, Lune 27852 Gayatri/SR 26B 101 CSTVT MS T-BLB, MR-BS, OD
Ambika R-LF
41 Reeta Panidhan 26696 Swarna-Sub 1/Reeta 124 RSL SB R-SB, BPH, WBPH, OD
MR-LF
42  Satrughan 25912 Gayatri/ AC.38599 88 SDW SB  MT-BLB, ShBI OD
11
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43 Trilochan 26398 Pooja*3/Swarna-Sub 1 114 NILs R-RTD, SB, BPH, OD
MR-WBPH, LF
44 CSR76 27070 CSR 27/M148 100 AL&ISTVT LS MR-BLB, upP
45 PDKYV Sakoli Red Rice 28710 Selection from Local Ludka- 106 Biofort SS  MR-SB MH
Local ludka 7-3-2
46 Rajendranagar Vari-1 27077 MTU 1010/ NLR 34449 110 LATE MS MR-BLB, BS, SB, TS
BPH, LF, S-GM
47 Rajendranagar Vari-2 26143 RNR 17818/ Vasumati 97 Basmati LS MR-BL, BS TS
48 Warangal Vari-2 26094 BPT 5204/GEB 24/ /BPT 5204// 95 IME MS S-BLB, BPH, GM, TS
Shatabdi MT-SB
49 Kunaram Vari-2 26245 JGL 11727/]JGL 17004 89 MLT MS MR-BL TS
50 Kampasagar Vari-1 27816 MTU1001 x NLR 34449 110 AL&ISTVT MS MR-LB, NB TS
51 VL Dhan 210 28929 VL Dhan 207/VL 30424 122 U H) LS R-BL, BS,SB, LE uT
52 VL Dhan 211 28924 VL Dhan 209/VL 30424 126 U (H) SB R-BL, BS, SB, LF UuT
53 Kalinga Dhan 1401 24297 A mutant of Rice Var. Lalat 112 LATE MS T-ShBI, BS OD
54 Kalinga Dhan 1501 OD
55 Kalinga Dhan 1502 OD
56 Kalinga Dhan 1204 OD
57 Karjat Shatabdi MH
58 Jai Bhawani 25882 NDRGR207/1R49906-B-B-B-10- 115 DW MB MR-SB upP
GHT-1
59 Sikkim Dhan-1 22948 Selection from IURON (BP 3180- 100 M (H) LB MR-BLB, ShBI, BS, SK
MR-6) WBPH
60 Sikkim Dhan-2 26579 HPU-741/HPR-1149 95 M (H) LS R-ShBJ, BS, T-SB, LF SK
61 Sikkim Dhan-3 25539 VL221/RP2421//IR53915 95 U (H) LS MR-BS SK
62 IGKV DH Rice-1 28452 Safri-17/RP Bio-226 125 IM MS MR-BLB CH
63 Kalinga Dhan 1205 22579 ORS 199-2/MRC 22909 110 IME MS MR-BL, BLB, BS OD
64 Sava 300 (Hybrid) 24796 - 91 ETP LS MR-BL, T-GLH, MP
BPH
65 Sava 200 (Hybrid) 24901 - 91 ETP LS T-BLB, RTD, ShBI, MP
SB
66 RNR 15048 23746 MTU 1010/]JGL 3855 87 IME SS  BPT 5204 KA

67 Sahyadri panchmukhi
68 Sahyadri Megha

Coordinated varietal testing

ICAR-IIRR in collaboration with ICAR-NRRI and
ICAR-IARI conducted 50 trials (46 varietal trials and
4 hybrid rice trials) in various ecologies including
irrigated, rainfed and basmati ecologies coordinated by
ICAR-IIRR, IACR-NRRI and ICAR-IARI respectively
in 806 experiments at 123 locations in 28 states and 2
UTs across the country. Further, MAS derived Near
Isogenic Lines (NILs) with introgressed genes/QTLs
conferring tolerance/ resistance to various biotic/
abiotic stresses were evaluated in respective ecologies
for NIL similarity confirmation and separate trait
verification trials were also constituted. In the irrigated

ecology, of the 536 entries evaluated in IVT trials in
the 1st year of testing of which 126 were promoted
to 2nd year of testing. Entries in 2nd year of testing
were 225 and of them 39 were promoted to 3rd year
of testing. In all, 22 entries were found promising in
various irrigated trials.

Hybrid Rice
The total area under hybrid rice reached 3.5 million ha
during the year 2020 and more than 80% of the area

is in the states of Uttar Pradesh, Jharkhand, Bihar,
Chhattisgarh, Madhya Pradesh, Odisha and Haryana.
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So far, 127 hybrids have been released in the country trials are given below.

Monitoring of AICRIP trials during 2021

Initial Hybrid Rice Trials During Kharif 2021 AICRIP monitoring of various
During Kharif 2020, totally 74 hybrids were evaluated  zones were conducted either by visit to the AICRIP
in four hybrid rice trials viz., IHRT-E, IHRT-ME, centers by Scientists of ICAR-IIRR and ICAR-NRRI or
IHRT-M, IHRT-MS, in different locations representing  through a series of zone wise virtual field monitoring
North, East, Northeast, Central, West and South zones  conducted by ICAR-IIRR and ICAR-NRRI. AICRIP
of the country. Hybrids with more than 10 per cent centers have supported the assessment of entries of

for commercial cultivation.

yield advantage over the varietal check and 5 percent  trials by nominating self-monitoring teams from their
over the hybrid check are identified as promising. organizations.

Details of the top three ranking hybrids in each of the
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Zone V virtual monitoring on 25" Aug 2021 Monitoring of AICRIP Trials at BAU Ranchi

Physical monitoring of AICRIP trials was taken upin ~ A.V.S.R. Swamy, Y. Sreedhar, and C. Gireesh visited
Eastern Zone (Zone IlI) during 16-22, November 2021.  CSSRI regional Station Lucknow 4-10-2021 and
Dr. Anantha M.S. Senior scientist (Plant Breeding), —monitored AL & ISTVT Trials. The team also visited
ICAR IIRR visited and monitored AICRIP trials at CSAU Kanpur on 5-10-2021 and BHU Varanasi 6-10-
CRURRS Hazaribag, BAU Ranchi, Bankura and 2021. Dry DSR plots raised at Kasigunj in connection
Hathwara. with ITC-IIRR joint programme in Varanasi area was

also monitored.

Monitoring Team of Drs. R. Mahendra Kumar,

Y \ i 5 \ o

Visit of Monitoring Team to Kanpur, UP Visit of Monitoring Team to Sirsi, Karnataka
DUS tests in Rice

A total of 24 candidate varieties for DUS tests in rice and DUS characterization of 49 Farmers’ varieties
were evaluated for first year during kharif 2021 at were included in the DUS testing as per DUS Test
IIRR, Hyderabad. In addition, 35 new varieties along  Guidelines.

with Fls against 15 reference varieties under second

year of testing, 2VCKs against 2 reference varieties
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Monitoring of DUS tests in rice was conducted by
the PPV&FRA, New Delhi in virtual mode on 30%
October, 2021

National seed project and Breeder Seed
Production

Breeder seed production of rice varieties and parental
lines of rice hybrids as per the DAC indents was
organized at 44 centers across the country, involving
320 varieties and parental lines of 4 rice hybrids. A
total of 9217.33 quintals of breeder seed was achieved
against a target of 4166.11 quintals during kharif 2020.
At IIRR center, 24 varieties were included in breeder
seed production with a total production of 527.35
quintals against the target of 316 quintals.

Crop Production

Agronomy

AICRIP experiments of crop production were
conducted by Agronomists, Soil scientists and
Physiologists at IIRR and different locations during
Rabi 2019-20 and Kharif 2020. Agronomists conducted
229 experiments at 49 locations consisting of an
evaluation of promising ANT-2 cultures (155 cultures)
belonging to 23 groups viz., early hill (irrigated),
medium hill (irrigated), upland hill, early (TP &
DS), irrigated mid-early, irrigated medium, medium
slender, aerobic, aromatic short grain, alkaline &
inland saline, rain-fed shallow lowland, basmati, NIL
(Blast & BLB, Sub, CS), herbicide resistant mutants,
Nitrogen and Phosphorus efficient cultures in the
transplanted situation, for their response to integrated
nutrient management at 50 and 100% recommended
dose of fertilizer (RDF). Besides, six trials on cultural

14
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management, four trials each on weed management

and rice-based cropping systems and climate-resilient
agriculture. Among the trials, five collaborative trials
{(Soil science (2), Entomology (2), Plant pathology (2)
and Plant Breeding (25)} were executed to develop
cost-effective technologies in rice and rice-based
cropping systems.

Nutrient Management Trials

A total of 155 AVT-2 entries belonging to 23
categories were evaluated at different locations under
different levels of nutrients, i.e., 50% and 100% of the
recommended dose of nutrients of that location along
with standard national and local cultivars to identify
stable and efficient genotypes.

AVT-2 Early hill: IET 27471 (4.94 t/ha) at Almora,
Shalimar Rice-4 (7.02 t/ha) at Khudwani and VL
Dhan 86 (5.22t/ha) at Malan were found promising
over other varieties.

AVT-2 Medium hill: IET 26594 at Almora (4.54 t/ha),
IET 26596 (5.25 t/ha) at Malan were found promising.
AVT 2 Upland hills: IET 27504 was found to be
promising across the locations.

AVT-2 early (transplanted): IET 27329 (4.59 t/ha)
followed by IET 27328 (4.51 t/ha) were better over
other entries. The application of 100% NPK recorded
higher grain yield (18%) and also exhibited higher
nutrient efficiency.

AVT2 Early (Direct seeded): IET 27523 was better
over other entries, popular varieties and local checks.
The application of 100% NPK recorded higher grain
yield and also exhibited higher nutrient recovery.

AVT-2 IME: IET 27358 (5.12 t/ha) followed by IET
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26126 (4.68 t/ha) performed better and recorded
higher mean grain yield over the locations compared
to other cultures. Application of 100% RDF gave
19% higher grain yield over 50% of RDF and found
promising at all the locations.

AVT-2 IM: IET 27380, IET 27387 and IET 27384
(4.6, 4.54 and 4.52 t/ha) were found promising and
recorded higher mean grain yield and nutrient
response. Application of 100% RDF recorded higher
grain yields (23%) and also exhibited higher nutrient
recovery at all the locations.

AVT-2 MS: IET 27438, IET 27118 and IET 27117 were
found to be promising with higher mean grain yield.
The higher nutrient response was also recorded with
application of 100% RDF.

AVT-2 Aerobic: IET 26178 recorded higher yield and
promising (4.16 t/ha) across the locations.

AVT-2 ASG: A significantly higher mean maximum
grain yield was recorded by IET 25419 across the
location over other cultivars.

AVT-2 AL and ISTVT: Application of 100% RDF with
IET 27077 (5.81 t/ha) was found to exhibit significant
interaction and found to be promising entry and
recorded higher grain yield.

AVT-2 RSL: Significantly higher mean maximum
grain yield was recorded by Pooja (5.34 t/ha) as
compared to IET cultures.

AVT2 NIL BL & BLB: Application of 100% of RDF
was promising at both the locations and IET 28805
(4.73 t/ha) was found promising over the rest of the
cultures.

AVT2 NIL DRT: Application of 100% of RDF was
promising and none of the IET cultures were found
promising at both the doses of RDF.

AVT-2 NIL SUB: Application of 100% of RDF was
promising and IET 26744 (5.80 t/ha) was found
promising over the rest of test entries.

AVT-2 NIL CS: IET 28008 (4.34 t/ha) was found to
be promising over other varieties with higher nutrient

response.
AVT-2 NIL HT: Trial conducted at ICAR-
NRRIrevealed that Imazethapyr has resulted

significantly higher crop growth, yield attributes and
grain yield. The genotypes G1, G2 and G4 with no or
low phytotoxicity to imazethapyr have contributed
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to higher crop growth and grain yield with standard
pre and post-emergence applications of bispyribac
sodium.

AVT2 NIL BAT-HT: IET 28812, IET 28813 and IET
28815 with no or low phytotoxicity to imazethapyr
have contributed to higher crop growth and grain yield
with standard pre and post-emergence applications of
pendimethalin and bispyribac sodium.

AVT-1 NIL LNT: IET 28080, IET 28088, IET 28084, IET
28830 and IET 28831 were the high yielding and also
high nitrogen use efficiency cultures.

AVT-1 NIL LPT: IET 28818, IET 27641, IET 28816, IET
28070 and IET 28065 (4.62 - 5.04 t/ha) are the high
yielding in ‘P’ efficient cultures.

AVT- 2 Boro: The maximum grain yield was recorded
by IET cultures (IET 26463, IET 26451 and IET 26431)
5.33 to 5.44 t/ha and found promising over standard
checks.

Cultural Management Trials

Six trials on cultural management were conducted
across various locations. In one trial mechanical
transplanting recorded 2.0 to 20% higher grain
yield than the corresponding transplanting method
across the locations except for Chiplima. Mechanical
transplanting resulted in 11.4% higher grain yield
than transplanting method across the locations.
At all the locations normal sowing resulted higher
grain yield than late sowing except at Gangavati and
Ragolu. Normal sowing time resulted in higher grain
yield at Chatha (2.70 t/ha), Jagdalpur (3.25 t/ha),
Kota (4.94 t/ha), Mandya (5.02 t/ha), Nagina (4.37
t/ha), Nawagam (4.05 t/ha), Pusa (3.69 t/ha), Rewa
(4.62 t/ha) and Ranchi (4.61 t/ha). Local improved
practices Chatha (dibbling SRI), Ragolu (Semidry rice
with 20 x 15 cm spacing) and Ranchi (Rice + Sesbania)
with grain yield of 3.32 t/ha, 6.17 t/ha and 4.82 t/
ha, respectively found to be the best compared to
all other practices. At Gangavati, dibbling sowing
method resulted in the highest grain yield (4.09 t/ha).
The mean cost of cultivation under the best treatment
in wet-DSR in terms of grain yield at Chatha (Rs.
37500/-), Coimbatore (Rs. 37225/-), Khudwani (Rs.
64150/-), Mandya (Rs. 71713/-), Navsari (Rs. 48239/ -
), Nawagam (Rs. 42571/-), Puducherry (Rs. 49300/ -
), Pusa (Rs. 44302/-) and Warangal (Rs. 46727/-).

Research Achievements
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Trials were conducted to enhance the productivity of
organic rice. Higher cost of cultivation was recorded
under flooding throughout crop growth at Mandya
(Rs. 66,917 /-) and Nawagam (Rs. 42,432/-). Similarly,
money saved due to adoption of alternate wetting and
drying compared to flooding throughout crop growth
was Rs. 3841/ha in Mandya. At Mandya, input water
saved due to the adoption of alternate wetting and
drying was 62.7 cm compared to flooding throughout
crop growth.

Weed Management Trials

The grain yield loss due to weeds ranged from 18.58 %
at Chiplima to 55.06% at Aduthurai depending on the
weed intensity and weed flora distribution during the
critical period of crop growth. The mean grain yield
varied from 2.72 t/ha at Malan with HPR 1068 to
6.60 t/ha at Puducherry with DRR Dhan 52. The crop
establishment methods did not show a significant
difference in grain yields at nine out of 16locations
and proved the potentiality of direct seeding system
in these regions. At seven locations, mechanical
transplanting system was found superior where the
soil type, water availability, other climatic factors
were in favour of transplanting over direct seeding.
At five out of seven locations the yield loss has above
50% indicating the severity of weed problem under
aerobic cultivation and the necessity of efficient and
economic weed management. At all the locations,
chemical weed control was an economic, timely and
efficient option along with a good weed competitive
cultivar. The crop growth parameters, yield attributes
and grain yield were significantly superior with the
treatment of inter-cropping with legume recorded
best performance followed by mechanical weeding
once + post emergence herbicide application. The
weed control efficiency showed the superiority of
mechanical weeding once + post emergence herbicide
weed control. Integrated pest management trial
revealed that the mean weed population reduction
over the locations was 44.36% and 39.82% at Active
vegetative and panicle initiation stages respectively;
the mean dry weed population reduction over the
locations was 46.11% and 41.51% at active vegetative
and panicle initiation stages respectively, resulted in
yield advantage of 16.53%.

Resource Conservation Technologies in
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RBCS

Among the crop establishment methods, transplanting
gave better yields at most of the locations viz., ARI-
Rajendranagar and Karjat (8.62 and 8.31 t/ha) due
to reduced weed competition. The REY of system
productivity was higher at three locations due to rice-
residue incorporation in Vadagaon, Karjat and ARI-
Rajendranagar (9.25, 7.59 and 8.59 t/ha). The results
showed that, there is no significant reduction in grain
yield due to delay in planting at most of the locations.
The grain yield reduction ranged from 2 to 17% due
to the delay of planting at Mandya and Aduthurai.
The results indicate that PB1728 and PB1718 at
Chatha, AD17037, ADT53 and AD17152 at Aduthurai,
GNV1089 and NLR40024 at Gangavati, RNR15048
and CTH1 at Mandya, Bamleswari and IGKVR1244
at Jagadalpur and Luit and Dikhow at Titabar
were found promising with better yields under late
planting. In Rice-Sorghum sequence cropping system
transplanting method gave comparable yields with
wet DSR methods (4.89 t/ha to 6.00 t/ha) at Ragolu
and Mandya. CSH 25 found promising over hybrids.
The hybrids yield ranged (3.41 to 4.78 t/ha) only at
Ragolu.

Soil Science

In the 32" year of study on long term soil fertility
management in RBCS, the treatment RDF + FYM
resulted in maximum grain yield at all three locations
but was at par to RDF at MND and MTU. FYM alone
treatment was on par to RDF in kharif at MTU and
TTB. There was an improvement in important soil
properties with INM and addition of organics and
reduction in NPK values was observed in omission
plots compared to RDF plots at all three locations.
Supplementary dose of FYM along with RDF recorded
positive growth rate in productivity with 66, 82 and
65 kg/ha/year at MTU, TTB and MND, respectively
compared to RDF where growth rate varied from -34
kg/ha/year at MND to 39 kg/ha/year at TTB.

The trial on assessment for bridging the yield gaps was
conducted in farmers’ fields at Chinsurah (46 farmers),
Titabar (40 farmers), Pantnagar (50 farmers), Karaikal
(24 farmers) and Ludhiana (30 farmers) to assess the
variability in soil nutrient supply, its relationship
with rice yields at current recommended and
farmers’ fertilizer practices and fine-tune the fertilizer
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nutrient requirement for specific target yields. Sharp
variations in mean grain yields among low yielders
to high yielders was recorded ranging from 2.34 t /
ha to 4.2 t/ha at Chinsurah; 3.8 t/ha to 4.82 t/ha at
Titabar, 3.67 t/ha to 7.79 t /ha at Ludhiana, 3.79 t/
ha to 4.67 t/ha at Karaikal and from 4.6 t/ha to 5.6 t/
ha at Pantnagar respectively. The poorest soil quality
index was calculated for farmers from Ludhiana and
Chinsurah, due to considerable variation among
the farm sites and soil test values. The soil quality
index was much superior at Pantnagar and at par for
all other centres. The highest yield gap (52.9%) was
recorded at Ludhiana.

Significant genotypic and location-specific differences
were observed between the genotypes evaluated for
tolerance to soil sodicity. At Faizabad, under native
sodic conditions, the genotypes producing the highest
yields were SS-3 (3.82 t/ha), NH-1 (3.70 t/ha), SVL-
2 (3.65 t/ha), SVL-3 (3.60 t/ha), NH-2 (3.57 t/ha). At
Pusa, the genotypes GPV-3, GPV-1, GPV-2, NH-4 and
GPV-4 demonstrated better tolerance to sodicity with
yields ranging from 2.68 to 3.01 t/ha.

Genotypic variability was observed in the tolerance to
soil acidity. The acid tolerant genotypes at Moncompu
were Shreyas, SVL1, NH2, SVL3 and GPV4 with grain
yields of 10.57 t/ha 9.27 t/ha, 9.2 t/ha, 9.17 t/ha and
8.6 t/ha respectively. The highest yielding genotypes
in acid soils of Ranchi were DRR 50 (6.29 t/ ha), DRR 47
(6.18 t/ha), GPV-2 (6.18 t/ha), DRR 51 (6.05 t/ha) and
GPV-1 (5.6 t/ha). At Titabar, no significant difference
in yield among the genotypes was observed.

Residue management in rice based cropping systems
initiated in 2018 was conducted at nine centres.
Supplementing half of the recommended N through
residues (50% N) in addition to either RDF (50% N)
or green manure, green leaf manure yielded at par
and either higher or on par with RDF (100% N) in
terms of grain yield. Crop residues can be managed to
substitute half of the recommended nitrogen without
yield penalty. Combined application of crop residues
with RDF/MC/GM resulted in nutrient uptake values
(63-138 kg N/ha, 16 - 74 kg P/ha and 21-184 kg K/ha)
which were on par with each other and higher than
100% RDF.

In a study on “Screening of rice germplasm for NUE,
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ten genotypes were evaluated at three nitrogen levels
(0, 50 and 100% of recommended N) at six locations.
The results indicated that grain yield was significantly
higher at 100% RDN by 6-53% over 50% RDN and
21-154% over no N application. CNN5, CNN4 and
ARRHY7576 recorded higher yields across the locations.
Maximum agronomic efficiency was recorded by
CNN3 followed by CNN2 and ARRH7576 while
maximum physiological efficiency by MTU 1010, Rasi
and ARRH7576 and maximum recovery efficiency
was recorded by CNN3, ARRH7576 and CNN 2.

A multi-locational trial (7 centres) was conducted
to study the response of rice to varied edaphic
conditions with recommended dose of fertilizers
(RDF), 125% of RDF, 150% RDF, RDF + 2 sprays of
micronutrients, fertilizers as per Nutrient Expert
and farmer practice. Data analysis revealed that sites
varied in responses even within a single treatment.
Similarly, within a single site the treatments created
variances. The fertilizer management based on
Nutrient Expert recorded the highest grain yield in
four out of seven centres underscoring the importance
of balanced fertilization for maximization of yield.
The yield differences across locations indicate the
necessity of site-specific nutrient management for
yield maximization.

In Karaikal area of Puducherry, variability in soil
parameters of test sites explained 59.3% variability
in yield followed by varieties (27.4%) and treatments
13.6%) highlighting significance of site-specific soil
and crop management. Variability in soil texture in
the test sites accounted for 11.1 % of variability in
rice yield. Factor Analysis of soil data explained 76%
of variability and indicated two factors, namely ‘P
limitation Factor” and ‘Nitrogen availability factor’, a
linear combination of associated soil variables caused
P limitation and enhanced nitrogen availability.

Organic interventions such as dhaincha green manure
6.25 t/ha + 100 kg/ha Neem cake + seed treatment
with Pseudomonas + RDF 100% (120:40:40 NPK) at
Puducherry (6.76 t/ha); in situ green manuring + 50%
N by vermicompost + PSB & Azospirillum (Root dip) +
Cow urine spray + Microbial culture spray at Raipur
(4.81 t/ha) and 90 kg N (1/3 FYM+ 1/3 VC +1/3 NC
+ Azospirillum + PSB at Titabar (4.44 t/ha) gave higher
yields. But at ten locations a positive response to 100%

Research Achievements
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inorganics was observed. At Karaikal, application of
FYM (10 t/ha) + vermicompost (2.5 t/ha) + spray
of liquid manure gave highest yield (3.92 t/ha) over
other treatments, during rabi. Straw yield followed
a similar trend as that of grain yield. At Chinsurah,
most of the soil properties improved with FYM (5 t/
ha) + 33.75 kg (FYM) + 16.88 kg N vermicompost +
16.88 neem cake, while 100% inorganic treatment
improved soil NPK at Khudwani.

Plant Physiology and Biochemistry

Physiological studies were conducted at eight funded
centres (Coimbatore, Maruteru, Pantnagar, Pattambi,
Rewa, Raipur, Karjat and Titabar); two ICAR
institutions (IIRR, Hyderabad and NRRI, Cuttack)
and six voluntary centres (RARS Chinsurah, NDUAT
Faizabad, PJNAR Karaikal, IGKV, Raipur and BAU
Ranchi).

A trial was conducted on silica nutrition with ten
entries at eleven locations spread across the country.
The results revealed that there are no significant
differences in grain yield among the genotypes (mean
of all varieties & locations) with the application of
silicon as compared to that control. IRRH-132, IRRH-
131; JKRH-3333, US-314 responded positively to Si
application.

A trial was conducted with 26 entries and two
treatments (rainfed and irrigated) at 5 locations to
study the drought tolerance traits of rice varieties.
The biomass and yield attributes indicate, IET28241,
IET28242, Sahbhagidhan had maximum grain yield
under rainfed and irrigated situations.

Heat stress tolerance trial revealed that heat stress
reduced the Leaf Area Index (LAI) and the mean
days to maturity by 3 days over control. All the yield
components exhibited reduction under heat stress
as compared to control. Based on percent reduction
(< 15%) in grain yield over control under heat stress
treatment, IET 29156 (13.8%) followed by IET 29157
(20.1%) has recorded the lowest yield reduction. IET
29152, IET 29159 and IET 29155 showed <25% grain
yield reduction.

Screening for multiple abiotic stress tolerance was
conducted at 7 centres for salinity & water stress (1%
and 2%). All the genotypes recorded reduction in
physiological traits such as root and shoot length, root
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and shoot dry weight and leaf chlorophyll content.
Based on their performance under salinity stress, IET
24434, CR-3918-1L-160 and AC-34992 has recorded the
least reduction in root dry weight. CR-3918-IL-160,
IC551535 and AC-35764 and AC-34975 under 1%
mannitol and AC-35764 and CR-3918-IL-160 under
2% mannitol recorded the least reduction in root dry
weight. AC-35063, AC-41585 and IET 24426 recorded
the least reduction in shoot dry weight in salinity test.
CR-3918-IL-160, Dubraj and IET 24426 in 1% mannitol
and AC-35764, Dubraj and AC-34975 in 2% mannitol
test recorded the least reduction in shoot dry weight.
On the basis of their performance in salinity and
water stress CR-3918-IL-160, IET 24426, AC-35764,
AC-34975 and Dubraj could be identified to possess
tolerance to multiple abiotic stresses.

A trial for submergence tolerance in rice was conducted
at five centres (Coimbatore, Cuttack, Pattambi,
Faizabad and Titabar) with thirteen different rice
genotypes. At Coimbatore, CO-50 recorded maximum
% survival followed by IET 24434, IET 24426, CR-3918-
IL-160 and CR-2826-1L-204 and Dubraj; at Pattambi
in IET 24434 and CR-3918-IL-160, Swarna Sub-1 and
AC-41585, while at Titabar and Cuttack, AC-41585
recorded maximum % survival. Overall response
shows the % survival of the seedlings following
submergence was highest in AC-41585 followed by
IET 24434 and AC-39417 recorded the lowest.

Genotypes were screened for low light tolerance at 7
locations with 21 varieties and Swarnaprabha as check
variety. Low light stress resulted in significant loss
in yield and its components. Higher grain yield was
shown by check Swarnaprabha followed by IET27537,
IET28283, IET29032 and IET26744. Among the tested
entries the biomass was highest in Swarnaprabha
followed by Gayatri. Highest harvest index was
observed in Swarnaprabha followed by IET27537,
IET29025, IET29032 and IET29033.

Crop Protection
Entomology

Seven major trials encompassing various aspects of
rice Entomology involving 244 experiments were
conducted at 42 locations (IIRR, 32 funded and 9
voluntary centres) in 21 states and 2 Union territories.
A total of 1583 entries were screened for host plant
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resistance to 13 insect pests and 97 entries (6.1% of
the tested) were identified as promising. Twenty-one
21 entries (including 14 breeding lines 2 germplasm
accessions two land races three checks) were found
promising against plant hoppers in screening trials.
Six entries were in the second year of testing.

In gall midge screening trial, IBT-WGL-4 and IBT-
WGL-5 was identified as promising. MTU1010
(gm3+Gm4 +Gm8), Aganni, ENTGP 2018-178, and 14
pyramided lines (MTU1010 (Gm4 + GmS8)) were found
promising in gall midge special screening trial. In Leaf
folder screening trial, 14 entries, one mutant culture
of PTB 18 (Cul M9), two pure line selections of Jaya
(JS 1 and JS 3) were found promising. In stem borer
screening trial, identified 14 entries as promising.

Cul M9, SKL 07-8-720-63-147-182-276, BK 35-155, ]S
5, RP 5587-B-B-B-262, and JGL 33440 were found to
possess resistance to multiple pests. In IIRR-NSN1;
IET nos. 27804, 28084, 27 P 63 (hybrid check), 28827,
27263 (R)28544, 28673, 28519, 28703, 28386, 27632(R),
Kavya, PTB 33 and Aganni were found promising.
In IIRR-NSN2; IET 29510, PTB-33 and RP 2068-18-
3-5 were found promising. In NSN hills, IET nos.
26594 (R)28925, Vivekdhan 62 and Vivekdhan 86
were promising. For gall midge resistance, Gm8 and
Gml were superior across the locations. Evaluation
of the gene differentials by single female progeny
revealed that Warangal populations to be less
virulent as compared to Pattambi populations on
Aganni (Gm8) but more virulent on RP 2068-18-3-5
(gm3). In planthopper special screening trial, PTB 33
(bph2+Bph3+unknown factors) and RP 2068- 18-3-5
(Bph33(t)) were promising in 7 out of 8 locations.

All-insecticides module was found to be superior in
reducing stem borer, WBPH, and GLH in Insecticide-
botanicals evaluation trial. Lowest silver shoot damage
was recorded in all botanical treatment and was at par
with all- insecticides treatment. Neemazal + neem oil
+ triflumezopyrim was found effective against BPH.
Tested insecticides and botanicals were found safe
to beneficial organisms. All insecticides treatment
resulted in highest yield of 6324.6 kg/ha with 44.2 per

Plant Pathology

During 2020, 15 AICRIP trials were conducted on
host plant resistance, field monitoring of virulence of
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cent increase over control (IOC) followed by neemazal
+neem oil + triflumezopyrim (5498.5 kg/ha with 25.3
per cent 10C).

Incidence of stem borer, gall midge, whorl maggot,
case worm, and planthoppers was morein late planting
as compared to early and normal. Leaffolder was
highest in normal planting. Hispa was serious in early
plantings. Whorl maggot incidence was unaffected by
dates of planting. Incidence of blue beetle was found
significantly high in transplanting method (58.3 -
67.7% damaged leaves) compared to wet seeding
(17.2 - 26.2% damaged leaves) while, incidence of all
other pests was unaffected by planting methods and
sub-plot treatments of straw incorporation. Incidence
of stem borer, gall midge, leaf folder and BPH was
high in dry direct seeded rice (DSR) and was at par
with normal transplanting method. Incidence of
gall midge was high in dry DSR at Aduthurai and in
drum seeding at Maruteru. Incidence of blue beetle
was significantly high in transplanting method (58.3
- 67.7% DL) compared to wet seeding (17.2 - 26.2%
DL). Slow release pheromone blend of rice leaf folder
and yellow stem borer (35) and multispecies blend
(35) were fond effective at Hyderabad and Aduthurai
respectively as compared to the normal formulations.

Ecological engineering along with alternate wetting
and drying and bund crops reduced insect pest
infestation, supported natural enemies with better
yields and benefit cost ratios. BIPM practices were
effective in lowering stem borer incidence and
supporting higher natural enemy population.
Integrated pest management module was found
effective for the management of insect pests, diseases
and weeds, across the locations with higher yield and

benefit cost ratio as compared to farmers’ practices.

Light trap studies indicated that yellow stem borer, leaf
folder, and hoppers continued to be the major pests and
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 an
increase in the spread and intensity of incidence.

major rice pathogens and disease management. With
respect to host plant resistance, 1263 entries were

Research Achievements
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evaluated under various screening nurseries at 50
locations. Among the tested entries, 69 entries found
moderately resistant against two to four diseases.

Multiple disease resistant/tolerant lines
identified the different screening

nurseries during Kharif 2020

Resistant/
IET #/ Desi ti ial
Tolerant against

acCross

NSN-1 (15)

27358 LB, NB, SHB, BLB
28178 LB, NB, SHB
28654 LB, NB, SHB
NSN-2 (1)

29417 BLB, RTD
NSN-H (13)

28880 SHB, BS, BLB
28913 LB, SHB, RTD
28890 LB, BS, BLB
NHSN-(19)

28959 LB, SHB, BLB
28960 LB, SHB, BS
28965 LB, BS, RTD
28967 LB, BLB, RTD
28969 LB, NB, SHB
DSN-(21)

HWR-16 LB, NB, SHB, BS
CB 16118 NB, SHB, BS
HWR-15 NB, SHB, BS
HWR-24 LB, NB, SHB
HWR-31 SHB, BS, RTD
RP-Bio-Patho-4 LB, NB, BLB
RP-Bio-Patho-5 LB, NB, BLB
RP-Patho-7 LB, NB, BS

LB- Leaf Blast; NB- Neck Blast; SHB- Sheath blight; BLB- Bacterial
leaf blight; BS - Brown spot; RTD- Rice Tungro Disease.

Thirty-five cultivars were used at 25 hot spot
locations to monitor virulence of Pyricularia grisea.
The disease pressure was high at Mandya, Gangavati,
Ghaghara and Imphal. Tetep showed susceptible
reaction at Gudalur and Ghaghraghat and moderate
susceptibility at Mandya, Mugad, Upper Shillong and
Almora. HR-12 recorded resistant reaction at Karjat
and Jagityal; Co-39 recorded resistant reaction at
Karjat. The resistant check Rasi was highly susceptible
at Mandya, Almora, Gangavati, Imphal, Rudrur
and Rajendranagar. Results revealed that a shift in
pathogen profile structure at many locations.

Trial on monitoring virulence of bacterial blight
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(BB) pathogen was conducted at 26 locations. The
differentials consisted of eleven near isogenic lines
(IRBB lines) possessing different single BB resistant
genes in the genetic background of rice cultivar IR
24 along withTN1as susceptible check and Improved
Samba Mahsuri as resistant check. 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 10 locations while Xa21 was
susceptible in 11 locations.

Disease observation nursery trial was conducted at
10 locations with different sowing dates viz., early,
normal and late. The incidence of leaf blast was found
to be relatively less. The incidence was more in the late
sown crops than early and normal sown. At Maruteru
the highest incidence of BLB was recorded in the
early sown crops. In general, the incidence of sheath
blight was found to be more in the early sown crop.
Maruteru had the highest percent disease severity of
sheath blight in the early sown crop among all the
other locations and all the sowing periods. At Kaul
the incidence of Bakanae was reported in the early
sown crop and the variety PB1121 was found to be
more susceptible than CSR-30.

Different fungicides were evaluated against major
rice diseases at 30 locations. 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 against leaf blast, neck blast, sheath
blight, sheath rot, brown spot and grain discoloration.
Isoprothiolane 40% EC (1.5 ml/1) and kitazin 48% EC
(1.0 ml/1) were effective against leaf and neck blast
disease. Similarly, thifluzamide 24% SC (0.8g/1),
difenoconazole 25% EC (0.5 ml/1) and tebuconazole
259% EC (1.5 ml/l) were effective against sheath
blight. Difenoconazole 25% EC (0.5 ml/l) was
identified as the best molecule to manage sheath rot
and brown spot diseases. Similarly, tebuconazole
25.9% EC (1.5 ml/1) showed broad spectrum activity
against sheath blight, sheath rot, brown spot and blast.

Integrated disease management trial was conducted at
fourteen locations. The bioagent, Trichoderma atroviride
was supplied by ICAR-NRRI, Cuttack. The treatment
with fungicide (Seed treatment with carbendazim (2 g/
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kg) + one blanket application of combination fungicide
(trifloxystrobin 25% + tebuconazole 50%) @ 0.4 g/1
at booting stage) was effective in reducing disease
severity over other treatments. Seed treatment with
Trichoderma followed by application of propiconazole
at booting stage was effective against leaf and neck
blast, sheath blight. Two applications of biocontrol
agent as seed treatment followed by application at 15-
20DAT also gave good disease control.

Integrated pest management (special - IPM trial)
was conducted at 6 locations. Area Under Disease
Progress Curve of leaf blast and neck blast diseases
indicated that the disease progress was significantly
lower where IPM practices were followed. Similarly,
the sheath rot disease progression was slow in IPM
practices as compared to farmer’s practices.

In Kharif 2020, trial on yield losses due to major rice
diseases such as leaf blast, sheath blight and bacterial
leaf blight was conducted. The highest leaf blast
severity was recorded in treatment that received three
times pathogen inoculation in all the four locations.
Across the locations the leaf blast percent disease index
of 73.22 %, 51.8%, 39.36% caused a yield reduction of
56.9, 40.2, and 22.7% respectively. In case of bacterial
leaf blight, highest percent disease index of 69.01%
reduced yield up to 35.5%. Rice yield reduction of
34.09 % was observed from the 66.0% sheath blight
diseased plants from all five test locations.

In collaboration with agronomy, trials were initiated
to study the influence of different establishment
methods and cropping system onrice diseases. Disease
severity of bacterial leaf blight was low in un-puddled
direct seeding method. In the case of different weed
conditions in the plots, the disease severity of bacterial
leaf blight and leaf blast was found to be the low in
weedy check plots while brown spot disease severity
was high. Among the sowing methods, wet seeding
was the most favourable condition for the incidence
of the false smut disease and both no-residue and
retaining 15cm height of straw as residue was found
to be on-par in suppressing the incidence of false smut
disease.

21

Production Oriented Survey (POS)

During 2020, the survey was conducted in 10 states of
India viz., Andhra Pradesh, Bihar, Gujarat, Haryana,
Karnataka, Maharashtra, Punjab, Telangana, Uttar
Pradeshand Uttarakhand by 12 AICRIP centres. A total
of 59 Scientific staffs from the different cooperating
centres and state department of agriculture surveyed
78 districts in 10 states. Monsoon covered the entire
country on 26th June 2020; 12 days before its normal
date (8™ July). The season started with the severe
cyclone, ‘“Amphan’ in parts of Odisha and West
Bengal; ‘Nisarga’ in Maharashtra coast. Another
cyclone called ‘Gati’ affected parts of Kerala and
‘Nivar” affected parts of Andhra Pradesh, Puducherry
and Tamil Nadu. The cyclonic storm ‘Burevi” affected
parts of Tamil Nadu and Kerala. Rice hybrids
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. High intensity of leaf blast
and false smut was recorded in parts of Telangana
and Uttar Pradesh while bacterial blight was severe
in parts of coastal Andhra Pradesh, Konkan region
of Maharashtra and parts of Telangana. Among the
insect pests, stem borer, leaf folder and BPH were
very wide spread. Intensity of stem borer was more in
Konkan region of Maharashtra.

AICRIP INTRANET
Many centers have uploaded data through AICRIP-
Intranet http:/ /www.aicrip-intranet.in). Plant

Breeding, Hybrid Rice, Agronomy and Soil Science
trials of 2021 were successfully analysed with PI
privileges using RBD Analysis module and location
wise treatment means with CD, CV, ranks over checks
were generated using RBD report module of AICRIP
Intranet. New features like RBD and Split Analysis
modules, excel copy interface for weather data entry,
virtual field monitoring and monthly remarks on crop
condition interface to User privilege were added in
the AICRIP Intranet.

Research Achievements
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GEQ - Genetic enhancement of quality for domestic and
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

HRI - Host-plant resistance against insect pests and its
management

HRP - Host-plant resistance against pathogens and its
management

IPM - Integrated pest management

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

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

Involving high zinc lines/germplasm lines/high
yielding varieties and farmers’ varieties 30 fresh
crosses were carried out during kharif 2021. Some of
the varieties utilised in crossing were DRR Dhan 45,
DRR Dhan 48, DRR Dhan 49, CSR 27, Chhattisgarh
Zinc Rice-1, Chhattisgarh Madhuraj Dhan 55,
Proteizin, etc.

27 F, 128 F, and 15 F,, 8 F, and 30 fixed populations
were evaluated during kharif 2021. In addition to this,
a total of 97 lines comprising of local landraces were
evaluated for agro-morphological and micronutrient
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between agro-morphological traits and Zn content

160 F, Segregating population of a cross
Chittimuthyalu / MTU1010 was phenotyped for
yield and nutrient components and panicle weight
was ranging from 0.7g -3.6 g and the single plant yield
ranged from 0.64- 24.47g. Genotyping was carried out
in the population using markers RM26402, RM7075,
RM13639, RM23821, RM11307 and RM23772 linked to
Iron and Zinc content, Gnla indel 3 and SCM2 indel
1 for yield. High zinc and BPH resistance genotype
GM-3 and high zinc genotype GM-86 was selected.
Six crosses were made during the Kharif 2021 and
F s were evaluated during Rabi 2021-2022. Zinc and
Iron rich genotypes were also evaluated for brown
planthopper (BPH) resistance through the help of
standard seed-box technique at IIRR, Hyderabad and
field screening techniques at RARS, Maruteru.

content. Zinc content varied from 11.4 ppm to 28.5
ppm and Fe content varied from 5.90 ppm to 12.20
ppm. Thirteen promising rice genotypes which
possess high Zinc content were bulk multiplied.

QTL mapping for agro-morphological traits and grain
zinc content was carried out using 190 recombinant
inbred lines (RILs) derived from MTU 1010 and BR
2655. 119 SSRs among 948 SSR markers were found
polymorphic between the parental genotypes. Nine
QTLs were detected for number of productive tillers
per plant (QNPT-5.1) with a phenotypic variance
of 7.54%. A stable QTL for grain zinc (qZn-2.1) was
detected on chromosome 2 flanked between RM13347
and RM262 with phenotypic variance of 7.74% - 10.2%.

**

QTLs detected for grain Zn concentration, yield and yield related

25

QTLs in RILs of MTU1010/BR2655 using IciMapping v4.2

GEQ/CI/BR/26. Investigation into the role
of major metabolites on rice grain quality

To understand the variation in similar amylose
(AC) containing varieties, real-time-PCR analysis
was performed with reported primers- ADPGP2a,
ADPGP3, SDBE1, SDBE2, SDBE3, DP2, SS1, SS3b
& SS4A. The result revealed variation in gene
expression which indicates chain length variations in
branching, leading to the variation in grain quality.
Multiple correlation analysis indicates significant
spreading
value (ASV) and gel consistency (GC), amylopectin
content (AP) and GC, ASV and SBE1 and ASV and
SBE2b. Protein content showed significant negative

negative correlation between alkali

correlation with aging. ASV and kernel length after

Lead Research



Lead Research

cooking (KLAC) showed marginal variations except
in few varieties (names). Although GC, AC and AP
variations are genotype dependent, GC showed
significant negative correlation while AC and AP
showed significant positive correlation with aging.

GEY : Genetic enhancement o

IIRR Annual Report 2021

Native RS content is different among the varieties.
Maximum increase in RS content was observed at the
end of 2nd cycle (cooking in autoclave and cooling at
low temperature).

ield and stress tolerance

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

& varieties

Crosses were affected 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). 36 F,s were assessed for yield
and other characters. A total of 84 INGER lines were
raised in field and selections were made for duration,

yield and 15 lines were retained for critical evaluation.
In the Accelerated Genetic Gain in Rice-Irrigated
Ecology (AGGRi-Alliance)-EST004d, an experiment
was conducted with 270 entries ie. Advanced
Breeding Lines selected and supplied by IRRI in
two replications during the rabi season of 2021. Data
was recorded for the characters for yield and other
morphological characters.

ote: EINa D

Selections Made from AGGRI alliance project 55 selections were made to assess water use efficiency and high yield

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

Genetic stock wviz, RP 5690-20-6-3-2-1 (National
ID: INGR 21176) was identified with stable and
durable resistance under Planthopper Screening Trial
(PHS) of AICRIP entomology at hot spot centres i.e.,
IIRR- Hyderabad, Maruteru Ludhiana and Pantnagar
consistently for 2 years (2017 and 2018). It showed a
mean DS: 3.2 against BPH; at IIRR, Hyderabad with
resistance against WBPH (DS: 3.1) and moderate
resistance reaction (DS: 4) at Maruteru against
planthoppers. Molecular characterization with the
reported linked SSR and gene specific markers revealed
the presence of 4 reported BPH resistance genes (bph4,
Bph 9, Bph 17 and Bph 32) and 2 WBPH resistance genes
(wbph 9 & whbph 10). A novel major WBPH resistance
QTL wasmapped ina RIL mapping population (n =140)
of Swarna/Sinnasivappu. The RILs were phenotyped

26

at seedling stage using standard seed box method
under glass house conditions during Kharif 2021. The
results indicated monogenic dominant gene control of
resistance as revealed by Chi square test of goodness
of fit for the Mendelian segregation ratio of 1:1 for
parental alleles at each SNP locus. Constructed a high-
density linkage map using 3620 SNP marker data. QTL
mapping with genotypic data of SNPs and phenotypic
data on damage scores using QTL Ici Mapping version
4.1 was performed. A major significant QTL associated
with resistance to WBPH namely gDS, was identified
on Chr # 2 which was of 2.2 Mb region flanked by SNP
markers C2-24136056 to C2-26349262 between 24.1 Mbp
to 26.3 Mbp region on Nipponbare reference genome.
The QTL explained 13.5% of the phenotypic variation
for resistance with a LOD score of 2.69. The resistant
alleles were contributed by the donor Sinnasivappu.
No reported QTLs/ genes governing resistance to BPH
and WBPH are identified in gDS, region.
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GEQ/CI/BR/9: Development of Rice
Cultivars with High Grain Protein Content
(GPC) and Quality Traits

Morpho-physiological ~and  grain/nutritional
(including grain protein content) quality evaluation
of 147 lines was completed during 2021. The
physiological characterization was done at three
different stages: maximum tillering (MT), seed setting
(SS) and reproductive phase/harvesting (HT). Grain
protein content exhibited a range of 5.44 - 13.44%
whereas, the grains/panicle, test weight and grain
yield/plant showed 32.4 - 265.2,11.0 - 35.4 g, and 3.6
- 41.7 g respectively. Important quality parameters
like head rice recovery (HRR) and amylose content
showed a range of 18.9 - 69.8% and 8.94 -29.12%. The
results indicated certain specific differences in high
grain protein content (HGPC) lines versus low grain
Panicle Length/Number & Grain No - High GPC

& Low GPC
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|
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Hulling% Milling%
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protein content (LGPC) lines for important yield,
protein content and physiological traits. The results
further indicated that an increase in grain protein
content is inversely associated with grain yield and
HRR in rice. Also, the leaf and stem C: N was lower
in HGPC lines compared to the LGPC probably
indicating the translocation of grain.

Two high protein lines (JAK 13-1 - 12.25%; JAK 13-2
-12.2%), medium slender grain type and moderately
high yielders with high grain Zn content (~24.0 ppm)
were identified along with several other high protein
lines. Several of the earlier made crosses with high
protein lines (JAK 686, JAK 713 & JAK 688) were not
successful. The successful multiple crosses involving
high protein lines (JAK 686 & JAK 688) with BPT
5204 and ISM were advanced to F,and will also be
backcrossed (i.e. BC,F,) to the recurrent parent.

Test Wt/Yield per Plant - HGPC & LGPC
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Comparison of high grain protein content (HGPC) lines versus low grain protein content LGPC for certain important traits

27

Lead Research



Lead Research

JZ=
29

/
(/%wiﬁ
IIRR

IIRR Annual Report 2021

GEY/CI/ BR/22 Genetic Improvement of Direct Seeded Rice Traits Using Elite Varieties

and Wild Species

Studies on direct seeded rice traits like early seedling
vigour, uniform establishment, weed competitiveness
and yield under DSR condition is being targeted for
genetic improvement of DSR varieties using molecular
breeding tools. Development of interspecific mapping
population for exploring early seedling vigour
and weed competitive traits in Oryza glaberrima
identified two accessions EC861812 and EC861819 of
O. glaberrima as potential donors for early seedling
vigour and weed competitive traits. These two
accessions were crossed with IR64 and 192 lines of
BC,F, populations were developed for mapping of
genomic regions associated with direct seeded traits
derived from O. glaberrima. The donor parents, IR64,

AC39416A (D20), Khao Hlan On (KHO, D14) and IR
93312-30-101- 20-13-66-6 were screened for anaerobic
germination tolerance,during kharif 2021. The studies
have identified major QTL AG1 conferring anaerobic
germination tolerance in Myanmar landrace, Khao
Hlan On KHO. Another genetic material, IR 93312-
30-101- 20-13-66-6 (D14) is near isogenic line of KHO
possessing AG1 QTL. AC39416A is rice germplasm.
The observations like germination percentage, shoot
length and root length were recorded at 10, 15 and 21
days after sowing (DAS). The depth of water level was
maintained at 15 cm throughout the experiment. The
study identified KHO as potential donor for anaerobic
germination tolerance.

Performance of rice genotypes under anaerobic germination condition

IR64 - -
KHO 100 5 2
D14 (landrace) 60 1 0.5
DRR Dhan 44 * -

10 Days after sowing 15 Days after sowing

Germination performance of rice genotypes under
anaerobic condition, Khao Hlan On: D14 and D20 are rice
landraces

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

Development of Multi-parent Advance Generation
Inter-cross (MAGIC) populations wasundertaken with
parents including elite lines 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. The

e ) ) m) (m) (m)
* * = - 100 9 4

100 17 5 100 26 8.5
60 4 2 70 12 5
* - 20 5 2
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two inter crosses generated are being raised for four-
way inter cross generation. Diverse germplasm and
advanced genetic material were screened for heat
tolerance during in 2020 and 2021 during rabi season.
Overall about 500 germplasm lines were screened.
Days to 50% flowering coincided with the maximum
temperature of 35 to 41 °C with a mean of 38.4 °C in the
months of April and May affected crop yield and yield
components due to heat stress. Spikelet fertility is an
important parameter to identify promising genotypes
for heat tolerance. The drought tolerant genotypes
like APO, Wayrarem and Moroberkan were found to
be heat sensitive indicating the genetic loci governing
the heat and drought tolerance may be different. The
most promising genotypes which are highly tolerant
to heat stress with more than 90% spikelet fertility are
Lang Qian Che, Kaberi, Shabagi dhan, Derawa, ARC
12411, IR83388-B-B-129-4, Makalioka, BKN 7130-
1017-2, Casibon, B 6136-3-TB-0-1-5, IR87728-59-B-B,
NERICA-L-44, Rasi, SERATOES, NERICA-L-42B, IC
282803 and Bohoto Baloochestan at temperature of
>40 °C. The genotypes which recorded more than 90%
spikelet fertility are being utilized in hybridization to
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develop heat tolerant elite lines. About 619 entries of
breeding material in advanced generation F8 and F9
generation were evaluated in two pedigree material
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and 102 promising lines were selected and 31 bulks
were selected for evaluation in preliminary yield
trials.

Variability among the germplasm screened for heat tolerance

Source DFF TMAX  TMIN ESP sSSP
Mean 102 38.48 23.34 71.50 19.94
Min 85 35 18.5 9 2
Max 128 41 26.5 174 89
SE 0.82 0.12 0.18 2.58 1.59
SD 8.72 1.25 1.89 27.38 16.89
Variance  76.00 1.57 3.58 749.6 285.15

TGP SF TNP PH PL SPY
90.27 79.05 10.50 86.92 21.65 1221
34 15.58 3.33 40.33 14.00 1.47
190 95.51 2467  138.00 26.33  26.57
3.25 1.26 0.37 2.05 0.20 0.48
34.51 13.42 3.93 21.55 214 4.83
1191.25 180.01 1545  464.61 4.60 23.30

Min: Minimum; Max: Maximum; SE: Standard Error; SD: Standard Deviation; DFF: Days to 50% flowering; TMAX: Temperature
Maximum; TMIN: Temperature minimum; FSP: Fertile spikelets per panicle; SSP: Sterile spikelets per panicle; TGP: Total grains per
panicle; SF: Spikelet fertility; TNP: Tiller number per plant; PH: Plant height; PL: Panicle length; SPY: Single Plant Yield

Variability for spikelet fertility among the germplasm under heat stress

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

Twelve high yielding lines were nominated to ACIRIP
and are under evaluation in various trials during kharif
2021. During kharif 2021, 34 high yielding advanced
breeding lines (early-2, mid early-19, IM-2, late-6 and
MS grain type-5) were selected from three-way and
backcrosses involving elite indica cultivars, tropical
japonica accessions and donors for biotic and abiotic
stresses. With the objective of developing a genetic
resource for traits combinations of high yield (HY),
high grain number (HGN), strong culm (SC), a total
of 412 lines (HY:84, HY+HGN:148, HY+SC+HGN:29,
HY+SC:4, SC:19, HGN:112 and SC+HGN:16) were
selected from ~ 7000 breeding lines derived from
150 three way and backcrosses involving elite indica
cultivars, tropical japonica accessions and donors for
biotic and abiotic stresses. Selections in segregating
generations-from 331 F, families derived from 15 two-
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way, three way and back crosses involving elite indica
and tropical japonica accessions, 76 single panicles
were selected with superior plant type. From 26 F,
populations raised during kharif 2021, a total of 1772
superior segregants (double cross-67; elite/breeding
line-478; elite/LR-22; elite/ TJP-1203) were selected.
Mapping population (250) for strong culm trait from
the cross of Swarna/IRGC 39111 was advanced
to F, generation. Another population for GWAS-
Association Mapping (AM) Panel was constituted with
226 genotypes comprising 9 SC donors, 72 breeding
lines with SC+GN+HY/HY+SC/GN+SC, 10 checks,
30 tropical japonica accessions, 21 genotypes from
3K panel, 51 introgression lines derived from multi-
parent intercrossing, 25 varieties and 18 elite breeding
lines. Of the 24 advanced breeding lines derived from
elite indica and tropical japonica accessions, selected
for their high grain number (312-512) during kharif
2019 from 733 lines of 27 crosses, JBB 5952, 5960, 5962,
5964, 5966, 5967, 5973 were found to have high grain
number (342-490) during kharif 2021.

Lead Research



Lead Research

Multiple stress tolerance (resistance to blast, BB and
drought tolerance) in the introgression line 19246 in the
background of Krishnahamsa

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

A breeding population of 800 in F, F and F, generation
was evaluated under low soil phosphorus field and
promising entries were identified for low P tolerance
and small-scale seed multiplication was taken up. A
total of 19 cultures were nominated to Station trial
during Kharif 2021. Forty advance breeding lines
(F8) were evaluated under low P, low N and normal
fertilizer conditions. Under normal application, grain
yield/plant varied from 17.9g to 36.2 g; Under low
nitrogen plot, it ranged from 8.05g to 25 g whereas
under low Phosphorous plot, it ranged from 3.95 g to
20.04 g. To identify low P stress-tolerant introgression
lines,

stress tolerance indices were computed.
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Different stress indices were computed viz., stress
tolerance index (STI), tolerance index, yield reduction
ratio (YR), stress susceptibility Q3 index, yield stability
index (YSI), yield index, yield reduction (YR), per cent
yield reduction and geometric mean productivity
(GMP). STI, YSI and GMP were identified as ideal
indices for selection of genotypes under both stress
and normal conditions. Based on these indices, O.
rufipogon introgression lines Q4 (IL-24, IL-29 and IL-
32) were identified as promising low P tolerant which
exhibited better grain yield under both stress (YS)
and normal (YP) conditions. QTL mapping for Low
Phosphorous tolerance of Rasi x Improved Samba
Mahsuri using 106 out of 155 polymorphic SSR
markers between 47 highly tolerant and the 47 highly
susceptible RIL’s under Low Phosphorous condition
revealed a total of 15 major QTLs for yield traits viz.,
days to 50 % flowering, plant height, panicle length,
root volume, dry shoot weight, dry root weight, straw
weight, plantyield and test seed weight. QTL mapping
using Wazuhophek x Improved Samba Mahsuri with
SSR markers revealed a total of 16 QTLs for low soil P
tolerance related traits. A QTL hotspot, was identified
on the short arm of chromosome 8 with major effect
QTLs for plant height, shoot length, number of
productive tillers, panicle length and yield. Complex
epistatic interactions were observed among the traits,
grain yield per plant, days to 50% flowering, dry shoot
weight, and P content of the seed. Two major QTLs on
chromosome 1, associated with total biomass and root
to shoot ratio were also identified. In-silico analysis
of genomic regions flanking the major QTLs revealed
the presence of key putative candidate genes, possibly
associated with tolerance.
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QTL mapping of traits associated with low soil phosphorous tolerance using Wazuhophek x Improved Samba
Mahsuri RIL population. QTL hot spot of 10 QTLs were mapped on chromosome no. 8
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Phenotypic screening of Wazuhophek x Improved Samba Mahsuri RIL population under low soil phosphorous
plot at ICAR IIRR: W: Wazuhophek I: Improved Samba Mahsuri RIL population

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

Total of 116 landraces along with coloured rice
germplasm were collected from various sources. These
were characterized for agro-morphological and yield
related traitsin thefield. A total of 35 crosses were made
during Kharif 2021 using selected specialty rices with
different donors having favourable genes/ QTLs. 176
advanced populations were generated and 20 station
trial entries were evaluated during Kharif 2021 and 35
F/’s crosses, 15 F,’s, 52 F, populations were evaluated
during Kharif 2021. A total of 22 introgression lines

ABR/CI/ BR/29 Breeding high yielding
stress tolerant rice varieties using
interspecific wild introgression lines
derived from Oryza nivara and Oryza
rufipogon

Mapping populations generated from crosses among
wild introgression lines, mutants and elite cultivars
were raised in the field during kharif 2021 and rabi
2021. The populations were screened for identifying
significant and stable breeding lines for yield

Field view of coloured grain rice at ICAR-IIRR, Hyderabad

31

homozygous for bacterial leaf blight, blast resistance
and yield enhancing genes in the genetic background
of Swarna and 14 introgression lines similar to
recurrent parent (NDR359) and homozygous for yield
enhancing genes were evaluated. 1162 germplasm
consisting of lines collected from different states of
India, IRRI Philippines, green super rice lines, INGER
lines were evaluated and maintained. Total of 525
donor lines identified in AICRIP screening were also
maintained.

contributing traits. 70 high yielding lines selected
from 23 crosses were multiplied and evaluated for
plot yield. 300 BC,F, CSSLs of MTU1010 / O. rufipogon
IC309814 [cross RP6166] and 290 BCF,  materials
derived from viz., Swarna / O. nivara IRGC81848,
Swarna / O. nivara IRGC81832 and KMR3 / O.

rufipogon WR120 was raised for seed multiplication.

QTL mapping was carried out for quality traits in
advanced introgression lines derived from Swarna / O.
nivara BILs (RP6459 C2 -1665 x14S) and identified major
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QTLs for Amylose content (jAC4.1), head rice recovery
(gHRR6.1) kernel length after cooking (qKLACS.1)
with PVE > 10. Advanced introgression lines derived
from Swarna / O. nivara BlLs (RP6460-C3 166x148s)
were raised and screened for yield traits with a focus
on days to flowering, grain weight & grain size and
seedling vigour related parameters. Populations were
developed between popular cultivars and introgression
lines viz., BPT5204/NSR86, BPT5204/MO22, PTB62/
NSR86, PTB62/M0O22, MO22/NSR86, MO22/PTB62
to identify genetic architecture of grain weight.

Mapping of QTLs for yield traits using F,,,
populations derived from two alien introgression
lines 166S [IET27223] and 14S [IET 26772] helped to
identify for QTLs gSPY4.1, gSPY6.1, qPH1.1, qTGIV6.1,
qTGWS.1, gqGN4.1 and qTDM5.1 for yield related traits
were from O. nivara. QTLs of the yield contributing
traits were found clustered in the same chromosomal
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region. qTGWS.1 was identified in a 2.6Mb region
between RM3480 and RM3452 in all three generations
with PV 6.1 to 9.8%.

Seventeen high yielding lines were nominated to
AICIRIP and are under evaluation in various trials
and eighteen newly identified lines were tested
under station trials during kharif 2021. Various
wild introgression lines were submitted under
NSN and MRST trials for screening of resistance.
Four high yielding lines with consistent bacterial
blight resistance wviz., NPS19-1, NPS56-2, NPS58-
1 and NPK77-3 derived from Swarna/ O. nivara
crosses (IRGC81848 and IRGC81832) were advanced
and multiplied at normal irrigated conditions and
submitted for multi-location testing for varietal
identification as improved high yielding Swarna

with BB resistance.
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GEQ/CI/ BR/10 Breaking the yield plateau
in native aromatic short and medium
grain rice through classical and molecular
breeding

New cross combinations were attempted using the
cultivars like NLR 40045, Shobini, Dubraj, Sugandha
Samba, BPT 5204, Danaguri. Two generations viz.,
F5 and F6 were raised during the rabi 2021 and
kharif 2021. The selected lines which were under
panel test during F5 stage were forwarded to next

Sample order:
Ladder :50 BP
P1.BPT

P2.PUSA 1121

2 P31 M PS

$1 2 53 M S S

P4,SHOBINI

51.Q8

52.Q13
$3.Q14
54.034
$5.Q38
56.Q39

* P1to P3 are checks; P4 and P5 were the
parents used for crossing

* The samples 51 to S5 are at Fy stage
showed positive band for BADEX7-5

* 52, 53 and 56 shows negative band

Amplification pattern of the marker BADEX7-5 in fragrant and
non-fragrant rice breeding lines of the cross Shobini and Neelabathi

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

Indica/tropical japonica genome proportions were
estimated in two newly developed wide compatible
restorer lines (RP6367 and RP6368) derived through
indica/tropical japonica crosses and the molecular
diversity among 12 rice genotypes including two
newly identified wide compatible restorer lines were
studied using 50 SSR markers and 45 InDELs. The
percentage of tropical japonica genome proportion

PS.NEELABATHI

P3.SUGANDHA SAMBA

JE=
J/Z=
W/ \

Y
/f/ .
IIRR
e —

generation. The plants which are positive for aroma
trait were cross verified with molecular marker
BADEX?7-5 to identify the badh2 gene on chromosome
8. With BPT 5204 as negative check, Pusa Basmathi
1121, Sugandha Samba, Shobini as positive checks.
Among the mapping population derived from cross
combination of Shobini and Neelabathi, three were
with positive band for BADEX7-5, while the others
showed negative band similar to BPT 5204. Panel test
was conducted using cooked rice samples to confirm
the positive line for aroma

SRB-2102-5-41-6-1

Cooked grains of aromatic breeding line
SRB-2102-5-41-6-1
in derived lines RP6367 and RP6368 was found to be
50% and 55.55% respectively. Cluster analysis was
performed using Unweighted Pair Group Method
with Arithmetic Mean (UPGMA) based on Neighbour
joining algorithm in DARwin software ver 6.0.010. It
resolved 12 genotypes into 5 clusters. Cluster I contain
three genotypes RPHR1005 and RPHR1096, both
indica restorer lines placed close to each other and
IR58025B a maintainer line placed away from these
two genotypes. Cluster II consisted of two genotypes
APMS6B and IBL57, placed closely, belonging to
maintainer and indica restorer lines respectively.
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QTLs identified for yield traits using
F,,,QTL mapping from a cross 166S
[IET27223] /14S [IET 26772]
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(a) Estimation of optimum number of subpopulations using Delta K graph
(b) Bar plot showing the population structure of 12 genotypes

Lead Research



Lead Research

Cluster III consisted of two genotypes DR714-1-
2R and RP6367 which are indica restorer and indica
tropical japonica derived restorer lines respectively.
The cluster 1V included two genotypes RP6368 and
Nagina-22 of indica tropical japonica derived restorer
line and typical indica respectively. RP6368 is a derived
line of indica and tropical japonica so this cluster shows
similarity between these two genotypes. The cluster V
consists of three genotypes Akshayadhan, IRGC66651
and IRGC66755. Two tropical japonica genotypes
IRGC66651 and IRGC66755 both clustered together.

GEY/CI/HY/15-Genetic
parental lines suitable for aerobic and

enhancement of

tolerance to salinity conditions through
conventional and molecular approaches

DRR Dhan 55 (IET 26194), an aerobic variety was
notified through Central Sub-committee on Crop
Standards, Notification and Release of Varieties for
Agricultural Crops vide S.O. 500(E) dt. 29" Jan 2021
[CG-DL-E-03022021-224901 for cultivation in aerobic
ecosystems of Bihar (Zone III) and Chhattisgarh (Zone
V) states.

DRR Dhan 57(IET 26171), an aerobic variety was
notified through Central Sub-committee on Crop
Standards, Notification and Release of Varieties for
Agricultural Crops vide S.O. 8(E) dt. 24" Dec 2021
[CG-DL-E-04012022-232406] for cultivation in aerobic
ecosystems of Zone III (Jharkhand) and Zone V
(Chhattisgarh).

The aerobic hybrid IIRRH-124 (IET 27937) was
promoted to AVT 2 aerobic trial. The hybrid IIRRH-115
(IET 27847) was promoted to AVT 2 of CSTVT trial. The
hybrid IIRRH-147 (IET 29364) was found promising
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in AL&ISTVT- trial and will be further tested for its
performance in AVT1 trial. Based on station trial
evaluation, the new hybrid combinations namely IR
68897A/ RP 63340-NPVR48, and APMS6A/ RP 6341-
PSV 729 possessing qDTY12.1+ qDTY1.1 and Saltol
respectively were identified as promising hybrids
and nominated in AICRIP 2021 for IVT-Aerobic and
AL&ISTVT trials.

The grain Fe and Zn content for parental lines were
negatively correlated with grain yield and hybrids
exhibited positive correlation for grain Fe and Zn
with grain yield under limited water conditions.
The parents, IR79156A, HHZ12-SAL8-Y1-SAL1
and HHZ17-Y16-Y3-Y2 were proven to be good
combiners for grain yield and micronutrient content.
Parental lines and hybrids for heat tolerance were
identified with different staggered sowing methods
and three BILs, RP6338-9, RP6338-24 and RP 6338-155
performed well under high temperature stress. The
entry RP6338-10 is a backcross derivative of KMR3*2/
N22 identified for high micronutrient content (zn-
28.13mg/g and Fe -11.13mg/g), and also possessing
qHTSF4.1 (heat tolerance) over three rabi seasons
(2018- 2020), resistance to stem borer (score 3) and
also possessing Rf3, Rf4 showed yield superiority
over parents under ambient and high temperature
conditions.

For improvement of reproductive drought tolerance
in KMR3R, out of 34 BILs identified, the two BILs,
RP 6340-NPVR-32 & RP 63340-NPVR 1 possessing
drought tolerant QTLs (sDTY12.1, gDTY2.3,qDTY1.1
and gDTY6.1) and Rf3 and Rf4 genes performed
well under drought conditions. Similarly, the ILs
RP 6341-VTCP 56, RP 6341-VTCP45 possessing

»,

Field view of newly notified high yielding varieties (A) DRR Dhan 55 and (B) DRR Dhan 57
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Saltol and Rf3 and Rf4 genes, RP 6342-MB44 and RP
6342-TCP2 possessing SUB1 as well as Rf3 and Rf4
genes performed well under seedling stage salinity
and submergence tolerance stress respectively over
KMR3R. In the background of APMS6B, the IL
RP 6343-BP10-5 with Xa21, Xa38 + Pupl has been
shown to be promising for low P tolerance. These
improved parental lines can be registered as
abiotic stress-tolerant genetic stock and exploited
for the development of stress-tolerant hybrids for
unfavourable ecologies.

GEY/CI/HY/12-Development of superior
restorers and identification of new restorer
(Rf) genes for WA-CMS system in rice by
conventional and molecular approaches

The high yielding, low P tolerance (LPT) genotype
RP5964-82 (IET 28821) derived from the partial
restorer improvement program is under third year
of testing in the AICRIP LPT trial. Restorer lines
with multiple stress (BLB, blast, sheath blight, BPH,
GM & drought, salinity, low P) resistance/tolerance
were phenotypically evaluated using artificial
screening facilities and promising restorer lines were
identified. 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.
Desirable grain quality restorers were identified based
on grain quality analysis for developing acceptable
grain quality rice hybrids. 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 yield and attributing traits
with introgression of yield enhancing genes

There were 24 new maintainers (TCP 3758, 3759,
3760, 3764, 3771, 3789, 3791, 3793, 3802, 3808, 3818,
3822, 3849, 3852) identified from 300 test cross entries
during reported period and promising maintainers
were converted into CMS lines based on APMS 6A, IR
68897A, IR 79156A and IR 58025A.
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Maintainers in back cross nursery

Female Female

Parent Male parent Parent Male parent
IR 58025A  14RR1-12-P2 TCN 3844 TCP 3844
IR 58025A  14RR1-12-P2 TCN 3844 TCP 3844
IR 58025A  14RR1-20-P1 TCN 3873 TCP 3873
IR 58025A  14RR1-20-P1 TCN 3877 TCP 3877

Genetic male sterility facilitated recurrent selection
were made on 75 plants in composite population.
They were advanced by pedigree method of
breeding procedure. Morphological trait-based
selection was made on BCF, generation and 50
plants were selected. They were analysed for
molecular marker and result showed that nine
plants are similar to IR 58025B; 17 plants were of
donor parents type and remaining 24 plants were
heterozygous for IR 58025B and introgressed lines
for yield enhancing genes viz., Gnl, Spl 14, SCM2,
Ghd7, GS5 and TGW6.

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

A total of 118 genotypes consisting of 70 restorers,
42 maintainers and 6 checks were characterized for
yield and its attributing traits during kharif 2021
using randomized complete block design (RCBD). Six
checks namely, CO-51 (early duration and medium
slender), Gontrabidhan-3 (mid early and medium
bold) and NDR359 (medium and long bold) were
under varietal checks and US314 (Early and medium
slender hybrid), US312 (Mid early and medium
slender hybrid) and HRI174 (Medium and long
bold hybrid) were under hybrid checks. Analysis
of variance revealed that significant difference was
observed among the genotypes for plant height,
panicle length, productive tillers and total number
of tillers. Non-significant difference was observed
among genotypes for single plant yield. Plant height
varied from 65(IR60888B) to 137.8 cm (BK49-78),
panicle length varied from 17.3 (IR80555B) to 27.7cm
(TCP-797, TCP-320), productive tillers varied from 4 to
10, single plant yield varied from 3.5 (TCP583) to 12.9
(TCP-299). Morphological clustering of 112 hybrid
rice parental lines (70 restorers and 42 maintainer
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lines) along with 6 checks performed using DARwin
software. DARwin grouped 118 genotypes into 8
clusters (7 major and 1 minor) (Fig. 1). Tree distance
varied from 0.289 to 17.66 with a mean tree distance of
6.99. Each cluster consisting a combination of restorers
and maintainers. The check, NDR359 was placed in
first cluster along with IR58025B and KCMS53B.The
cluster II was dominated by maintainer lines along
with two varietal checks, Gontra Bidhan-3 and CO-51.
The cluster II and V were dominated by maintainers.
Three hybrid checks were grouped under cluster II1
along with APMS6B.
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ABR : Application of biotechnology tools for rice improvement

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

Genome-wide association study (GWAS) of Rice
Diversity Panel 1 for the traits associated with grain filling
in relation to grain number has shown an interesting
association of the total grain number of a lower portion
of the panicle with the genomic region harboring the
sugar transporter (STP) (LOC_Os11¢42430), which is
one of two candidate genes earlier identified at IIRR
for grain filling viz.,, a sugar transporter (STP) (LOC_
Os11¢42430) and sucrose phosphate synthase (SPS)
(LOC_0s02g09170) based on candidate gene mapping.

Using the command line of Bio-Linux and the pipeline
PIQUE developed by the University of Aberdeen, the
genotypic associations were found for total grains on
lower primary branches on chromosomes 1, 4 and 10; on
lower secondary branches, for grain filling percentage
of upper primary grains on chromosome 8 and of low
secondary grains on chromosome 3 and number of total
spikelets on upper secondary branches on chromosomes
3, 4, 8 and 10 and on lower secondary branches on
chromosome 11.

" Total Grains Lower Secondary

Tetal Grains Lower Primary
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Manhattan plots depicting the association of SNPs
(each dot) with the phenotypic traits mentioned above
each plot. The X-axis shows the chromosome position
and Y-axis shows the negative log value of p for each
SNP. The red circle indicates significant regions of
marker-trait association.
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ABR/CI/BT/10: Genomic studies on grain
yield heterosis and WA-CMS trait in rice

A doubled haploid (DH) population consisting of 125
DHLs derived from the popular rice hybrid, KRH-
2 (IR58025A/KMR3R) was utilized for Quantitative
Trait Loci (QTL) mapping to identify novel genomic
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regions associated with yield related traits. A genetic
map was constructed with 126 polymorphic SSR and
EST derived markers, which were distributed across
rice genome. QTL analysis using inclusive composite
interval mapping (ICIM) method identified a total
of 24 major and minor effect QTLs. Among them,
twelve major effect QTLs were identified for days to
fifty percent flowering (gDFF12-1), total grain yield/
plant (YLD3-1 and qYLD6-1), test (1,000) grain weight
(gTGW6-1 and qTGW7-1), panicle weight (gPIWV9-1),
plant height (JPH12-1), flag leaf length (9FLL6-1), flag
leaf width (gFLIWV4-1), panicle length (gPL3-1 and qPL6-
1) and biomass (jBM4-1), explaining 29.95-56.75% of
the phenotypic variability with LOD scores range of
2.72-16.51. Chromosomal regions with gene clusters
were identified on chromosome 3 for total grain yield/
plant (9YLD3-1) and panicle length (gPL3-1) and on
chromosome 6 for total grain yield/plant (gYLD6-1),
flag leaf length (gFLL6-1) and panicle length (qPL6-1).
Majority of the QTLs identified were observed to be
co-localized with the previously reported QTL regions.
Five novel major effect QTLs associated with panicle
weight (gPW9-1), plant height (gPH12-1), flag leaf
width (gFLW4-1), panicle length (PL3-1) and biomass
(9BM4-1) and three novel minor effect QTLs for panicle
weight (gPWW3-1 and gPW8-1) and fertile grains per
panicle (gFGP5-1) were identified. These QTLs can be
used in breeding programs aimed to yield improvement
after their validation in alternative populations.

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

mutant

Comparative transcriptome analysis of
complete panicle exsertion mutant

To identify the differentially expressed genes for
complete panicle exsertion (CPE), RNA-seq was carried
out in flag leaf sheath at the panicle development
initiation stage, which might be the crucial stage for the
exsertion of the panicle. RNA-sequencing of flag leaf
tissues yielded 4.37 million raw from wild type (Samba
Mabhsuri) and 4.23 million raw reads from mutant
(CPE-109). The KEGG pathway analysis revealed the
enrichment of transcripts involved in the biosynthesis
of secondary metabolites, and carbon metabolism. A
total of 417 transcripts were up-regulated and 367 were
down-regulated in the mutant (CPE-109) compared
to the wild type (SM), among those, 25 differentially
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expressed genes (DEGs) were found in the five genomic
regions identified through QTL-seq in our previous
study. Ten DEGs (8 up and 2 down-regulated) and
six (5 up and 1 down-regulated) were present in the
genomicregions of chromosomes 4 and 12, respectively.
The genes Os12¢0129700 coding for Cyclin-like F-box
domain-containing protein, and Os04¢0630900 coding
for reductase were expressed at a high level (7.74, 2.42
times) in CPE-109 than wild type and all the three
down-regulated genes were hypothetical genes (Fig.
1). Genes coding for DUF domain-containing protein
and protein kinases (wall-associated protein kinase,
Brassinosteroid insensitive protein kinase, and protein
kinase domain-containing genes) were upregulated
and located in qCPE4 and qCPElla & b. An AP2/
ethylene-responsive element binding protein which is
a predicted transcription factor (members of this family
are known to control ABA/GA balance) located in the
qCPE-4 region was down-regulated, whereas an MYB
21 transcription factor located in the qCPE-11 region
was up-regulated in the CPE-109 mutant. In addition
to these, genes coding for ABC transporter F and G
subgroup family members located in the qCPE-11
region were up-regulated.

ot

0504g0623500 HAOX1
©512g0105700 D15 family protein
0509g0564000  Peptidase
0512g0133100 Major facilitator
0509g0562700  hyj
0:04g0660100
0510g0400100 tRNA s
051020427600  hy;
0:04g0639100
0510g0446800 Oxido reductase
0510g0401000 hypothetical protein
©s12g0147200 hypothetical protein

0504g0618200 NADP
©:12g0110300 Expressed protein

0512g0109900 DRBS
0s04g0630900 reductase

|| 051280129700 Cyclin like F-BOX domain
0504g0625000  BLT-like

©:04g0615100 LCAT

0505g0114700 Myb-type HTH
050480655300 Protein kinase
0:05g0148700 Armadillo-type
0504g0623300 PAO

Visualization of RNA- seq results with heat map plot of
the differentially expressed genes (DEGs) of QTL seq
regions on Chr 4, 5,9, 10 & 12. Horizontal axis represents
sample name; vertical axis represents the fold-change of
DEG expression

Seventy-seven SNPs selected from the QTL-seq
regions of 4, 5, 9, 10, 12 and SNPs selected from qCPE-
11 were validated through KASP assay. Among these,
four SNPs viz., KASP 12-12 (Chr12:1.26Mb), KASP 12-
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16 (Chr12:1.51Mb), KASP 11-7 (Chr11:20.17Mb) and
KASP 4-3 (Chr4:31.54Mb) showed a strong association
with CPE trait (having high PV and low p values) in
the F, population. The SNP marker KASP12-12 target
the mutation located in AP2/ethylene-responsive
element binding protein (Os1290126300); whereas
KASP 12-16 SNP is located proximal to the gene
05120129700 (1.43-1.45Mb) which codes for F-BOX

KASP 12-12 (1.26Mb)
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domain-containing protein on chrl2. KASP 11-7
and KASP 4-3 markers target mutations lying in the
5 UTR of autonomous floral activator (Os11g0547000,
OsFKF1) and Serine/threonine-protein phosphatase
6 regulatory subunit 3 protein (Os040620500). These
SNPs can be potentially used for transfer of the CPE
trait from CPE-109 to other rice lines that do not
exhibit complete panicle exsertion.

KASP 12-16 (1.51Mb)
Allglic Discrimination
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X- and Y-axes show relative amplification units (FAM for allele 1 & HEX for allele 2). Genotypes are shown in different
colours; yellow ovals correspond to plants showing WT genotype, blue squares plants showing mutated genotype and

green triangle plants showing HZ (heterozygous) genotype

ABR/CI/BT/14: Exploring RN Ai Technology
for Management of Rice Diseases

The comprehensive RNA-sequencing data obtained
from control and Rhizoctonia solani infected six rice
genotypes (TN1, BPT5204, Tetep, Pankaj, Vandana
and N22) was used to mine the information of
differentially expressed transcriptions factors and
cell wall metabolism associated genes. Transcription
Factors were retrieved from the DEGs by matching
them with a list of 1862 TFs from the Plant TFDB
database. A total of 507 differentially expressed TFs
were identified in six rice genotypes, among which 33
TFs were differentially expressed commonly in all the
genotypes. The TFs expressed among 33 are related
to DREB, AP2/ERF, WRKY, MYB, C2H2, etc. ERF
related TFs are DREB1A (0S09G0522200), DREB1H
(OS09G0522100), AP2/ERF (0S02G0654700), RAV
or AP2/ERF (0OS01G0693400, OS01G0141000) ERFs
(OS04G0546800, OS05G0497300, OS07G0410700,

38

0S09G0572000,  OS09G0457900,  OS09G0522000,
and 0510G0562900). WRKY TFs genes were
0Ss01G0750100, 0S01G0826400 (WRKY24),

0S05G0183100 (WRKY67), OS05G0343400 (WRKY53),
0S08G0386200  (WRKY5), 0S02G0181300  and
0S06G0649000. MYB TFs were OS05G0567600,
0S04G0517100 (MYB4), and OS01G0298400 (R2R3).
C2H2 TFs were OS03G0764100 (ZF1), 0OS12G0583700,
0S03G0437200 (ZFP36), and OS03G0820400 (ZFP37,
ZFP15). Some other TFs are G2-like (0S12G0105600),
bHLH (0S03G0741100), NAC (0OS01G0816100,
0S503G0815100, 0S512G0123700), GATA
(OS01G0343300), and Nin-like (0S09G0549450). 57
of cell wall metabolism associated (CWMA) genes
induced during the necrotrophic phase of R. solani
in all the six rice genotypes were recovered. 15 major
CWMA DEGs were found present in all six genotypes.
Fifteen genes were induced in TN1 and BPT5204. Five
chitinases belonging to the glycol hydrolases family
(0S04G0494100, 0OS06G0726200, 0OS10G0416500,



IIRR Annual Report 2021

0503G0108300, ©OS02G0605900), 4 xyloglucan endo-
transglycosylases like proteins (0S11G0539200,
08§02G0823700,  0S08G0237000,  OS06G0335900),

extensin like cell wall protein (OS01G0110200), pectin
esterase (0S07G0675100), COBRA like protein 7
(OS03G0301200) and some other uncharacterized
proteins were expressed. Chitinase 1- Oschibl
(O510G0416500) gene showing very high expression
in both TN1 and Tetep was chosen for further
expression analysis using RT-qPCR. Its expression
was analysed at different time intervals (12h, 24h,
48h, 72h, and 96h post inoculation) and growth stages
(vegetative and reproductive stages). The Oschibl
expression was up-regulated in all the stages in TN1
and Tetep during R. solani infection. Oschibl gene was
highly up-regulated in Tetep from 12h to 96h (13.02
to 63.372-fold up-regulation) after infection with R.
solani, whereas in TN1 the expression levels were high
only at 96 hrs (63.017 fold up-regulation).

A heat map showing the expression pattern of 33
differentially expressed Transcription Factors in six rice

genotypes
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A B
Expression analysis of chitinasel-Oschib1 (OS10G0416500)
at different time points after fungus inoculation A) 18h,
24h, 48h, and 72h) and growth stages B) Vegetative and
reproductive stage of TN1 and Tetep plants. X-axis: Error
bars indicate the mean S.E. of three biological replicates
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ABR/CI/BT/15/ Molecular and functional
characterization of useful root traits in rice

The genes up-regulated under the aerobic conditions
were selected to develop allele-specific markers by
using overlapping DNA amplification PCR. The genes
viz. MT2C (Metalothionin gene), MDR (Multiple
Drug Resistance gene), MADS4 (MADS-box 4), GLK2
(Transcription activator GLK2), NRT2.3 (Nitrate
PHT1.6 (Phosphate
were amplified in aerobic adapted and flooding

Transporter), Transporter)
adapted rice genotypes. The allelic difference for
transcription factor MADS4 (LOC_0s05¢434940) was
observed in the five aerobic and anaerobic genotypes
and allele-specific primer was designed for the 894
position (T/G). Interestingly, a member of MADS
family, MADS80 (LOC_0s02g06860) spanning
within 1000 bp region of the SSR marker, RM3188
was linked with seedling vigour index and shoot
weight under aerobic conditions in the genome-wide
association mapping. The members of MADS family
transcription factors might be a key regulator for
aerobic adaptation in rice.
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3 NDR-359
4 Godnra
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Multiple sequence alignment results for the MADS4 gene

sequenced through Sanger sequencing in each rice mutant
line, genotypes and reference genome Nipponbare.
MADS_4 gene allelic difference at 894" base position.
Anaerobic varieties BPT 5204, Swarna, Gontra Bidhan,
NDR-359, MTU 1010, Aerobic Varieties Swarna Shreya,
CR DHAN 201, CR DHAN 202, CR DHAN 205, DRR Dhan
41, MAS 946-1, BPT 5204 mutant lines TI -12, TI-128, TI-17,
TI-3
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Allele-specific primer for MADS4 gene Ladder- 50 bp size
1-MTU1010, 2- BPT 5204, 3-CR DHAN-202, 4-DRR DHAN-
41,5 SWARNA SHREYA, 6-TI 128. The presence of 141 bp
amplicon in aerobic adapted rice genotypes

RUE : Enhancing resource and input use efficienc

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

on
and

Application of water through alternate wetting and
drying (AWD) saved around 11-14 per cent of total
water requirement during crop growth period.
Irrigation by AWD (implemented through water
level indicator developed by ICAR-CIAE) recorded
significantly superior irrigation water productivity
and WUE. 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. AWD recorded significantly higher gross
returns, net returns and B:C ratio as compared to
saturation. Normal transplanting method required
higher input energy.

Water indicator in experimental plot

The gross energy output, net energy and EUE
recorded were significantly superior in SRI than
other establishment methods. DRR Dhan 43 recorded
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significantly higher gross returns, net returns and
B:C ratio as compared to other cultivars followed by
MTU-1010. Inferior gross returns, net returns and B:C
ratio were observed in DRR Dhan 42. 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.

Under Direct seeded rice condition, the performance
of iron coated treatment was significant under 1-2 cm
water level condition caused by unpredicted rains. The
crop establishment was significantly superior with Fe
coating as compared to untreated. Delaying the sowing
beyond 18th July caused reduction in grain.

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

The trial was conducted for 2 year in kharif 2021
in replicated randomized block design with weedy
check, weed free, hand weeding twice, mechanical
weeding at 20 and 40 days after transplanting
(DAT) using weeder, sequential application of pre-
emergence herbicide pretilachlor and post emergence
bispyribac-sodium, sequential application of pre-
emergence herbicide pyrazosulfuron-ethyl and
post emergence bispyribac-sodium and sequential
application of pre-emergence herbicide pretilachlor
and mechanical weeder at 45 DAT. The weed flora
recorded in the trial included Echinochloa crusgalli,
Cyperus difformis, Cyperus rotundus, Eclipta alba.
Ammania baccifera, Marsilea quadrifolia etc. The group

wise and total weed population, weed biomass at three
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crop growth stages increased from active vegetative
stage to heading stage. Weed population showed
group wise dominance of grasses-sedges-broad leaf
weeds (BLW) at 30DAT., sedges-grasses-BLW at 45
DAT and BLW-grasses-sedges at 60DAT. Among the
grasses Echinocloa crusgalli was the dominant species
over two years. The sedges population increased at
45 DAT and species population of Cyperus rotundus
also has increased. Among BLWSs, there was no

specific change in species. Among the treatments,

160 A

m 30DAT H45DAT = 60DAT

U

N

o
1

Total weed population
(no/m?)
N ©
o o

T1 T2 T3 T4 T5 T6 T7

Total weed population at 30, 45 and 60 days after
transplanting under various treatments T,: Weedy check,
T,: Weed free, T,: Hand weeding twice, T,: Mechanical
weeding at 20 and 40 Days After Transplanting (DAT)
using weeder, T: Sequential application of pre-
emergence herbicide pretilachlor and post emergence
bispyribac-sodium, T,: Sequential application of pre-
emergence herbicide pyrazosulfuron-ethyl and post
emergence bispyribac-sodium and T_: Sequential
application of pre-emergence herbicide pretilachlor and
mechanical weeder at 45 DAT

-

Sowing in dry DSR/aerobic rice cultivation
In another trial lower weed population and
biomass were recorded by mulching followed

SE=.
==
I; \

7,
IIRR
S —

weed population and weed dry biomass at 30DAT
was significantly low with sequential application
of herbicides. At 45 DAT, Mechanical weeder was
comparable with sequential herbicide application and
at 60 DAT, Mechanical weeding twice using weeder
and pre-emergence herbicide application followed
by mechanical weeding were equally effective as
chemical weed control treatments. The lower weed
population and weed bimass contributed to better

crop growth, higher yield attributes and grain yields.
200 1 Total weed dry biomass (grasses, sedges and BLW)

160 A

= 30DAT

m 45DAT = 60DAT

120

80

40

Total weed dry biomass (g/m?)

T1 T2 T3 T4 T5 T6 T7

Total weed dry biomass at 30, 45 and 60 days after
transplanting under various treatments T,: Weedy check,
T,: Weed free, T,: Hand weeding twice, T,: Mechanical
weeding at 20 and 40 Days After Transplanting (DAT)

using weeder, T Sequential application of pre-

emergence herbicide pretilachlor and post emergence
bispyribac-sodium, T,: Sequential application of pre-
emergence herbicide pyrazosulfuron-ethyl and post
emergence bispyribac-sodium and T_: Sequential
application of pre-emergence herbicide pretilachlor and
mechanical weeder at 45 DAT

by post-emergence herbicide application, pre-
emergence herbicide application followed by
mechanical weeding treatments comparable with
pre-emergence herbicide application followed by
post emergence application (chemical weed control
alone). The treatments with lower weed population
and biomass have contributed to higher yield.
Based on the four-year study of different cultural,
chemical, mechanical and or combinations, it was
confirmed that mulching with crop residue @5t/ha
at sowing time and application of postemergence
herbicide for second flush of weeds is economical,
practical and environmentally sound weed control
option for dry DSR/ Aerobic cultivation.

Lead Research



Lead Research

IIRR Annual Report 2021

Field preparation and mulching in dry DSR/aerobic rice cultivation

The weed population and weed biomass were by Pyrazosulfuron ethyl 70%WDG @21g a.i./ha fb
recorded lower in the treatments of Pyrazosulfuron Triafamone 20%+ Ethoxysulfuron 10%WG @67.5 g
ethyl 70%WDG @21g a.i./ha fb Penoxsulam+ a.i./haat25-30 DAS.

cyhalofop butyl @150 g a.i./ha at 25-30 DAS; followed

P .

A. Herbicide application and B. Field view of Herbicide treated plot

RUE/CP/AG/17: Comparative study of organic and conservation agriculture for enhanced
resource use efficiency, yield and quality of rice

Field experiment was conducted during the kharif nutrient application - RI. The results revealed that
season of 2021 with six treatments T -100% RDF+ RI,  T,- 100% RDF + RI retention recorded higher no of
T,- Integrated nutrient management + RI, T,- Need Panicles /m?(286), panicle weight (4.36), test weight
based nutrient application + RI, T,-100% RDF -RI, T.-  (21.68 g) which led to increased grain yield (5.8 t/ha),
Integrated nutrient management - RI, T,- Need based Straw yield (6.63 t/ha).

Treatment Panicles/m? Panicle Test % filled | Grain yield | Straw yield
reatmen anicles/m weight (g) | weight (g) | grains (t/ha) (t/ha)

T,-100% RDF + RI 4.36 21.68 88.01 6.63

T,-Integrated nutrient management + RI 263 3.63 19.53 84.72 5.6 6.28

T,-Need based nutrient application + RI 271 3.84 20.25 85.46 5.7 6.55

T,-100% RDF - RI 264 3.39 17.47 83.21 5.3 6.44

T,-Integrated nutrient management - RI 250 415 18.96 84.23 5.6 6.62

T, - Need based nutrient application - RI 255 3.87 21.41 85.15 5.5 6.23

CD (p=0.05) 36.16 0.44 248 - 0.3 0.41
RUE/CP/ENG/6: Selective mechanization for puddling in drum has been fabricated and tested.
in rice cultivation The approximate time taken to puddle 25kg soil is 6

Fabricated soil puddling machine using 0.5hp electrical minutes. Machine has been demonstrated to Scientists.

3 phase motor and stand. A specially designed tool
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Demonstration of Pot Puddling machine

RUE/CP/AC/1: Post Harvest Treatment
of Rice and Rice By-Products for Health
Benefits and on-farm application

Synthetic amorphous silica was prepared under three
different pH conditions- acidic, neutral and alkaline.
All the products were purified by washing and dried
in oven at 100 0C for 3 hours. They showed different
bulk density. Silica obtained from acidic pH was
heavier (SILA-58, bulk density, 0.923 g/ml) than the
silica obtained from neutral (SINEU-57, bulk density,
0.284) and alkaline pH (SIBA- 55, bulk density,
0.309).A lab experiment was carried out to study the
effect of silica products viz., amorphous silica (SILA-
57) @ 250 and 500 mg, amorphous silica (SIBA-55) @
250 and 500 mg, amorphous silica (SILA-58) @ 250
and 500 mg kg-1 seed, and diatomaceous earth @ 300
and 600 mg kg-1 seed on biology of bruchid beetle,
Callosobruchus chinensis (Linnaeus) on chickpea. The
experiment was laid out in completely randomized
design and all the treatments were replicated thrice.
Among the plant based silica products, amorphous
silica (SINEU-57) @ 500 mg kg-1 seed showed
superior performance over other treatments resulting
in lowest fecundity (3.67 eggs 100 g-1 seed), minimum
number of seeds having eggs 100 g-1 seed (3.33 seeds),
lowest hatchability (55.57 per cent), minimum adult
emergence (1.33 adults), short adult span (3.33 days)
and minimum seed weight loss (0.34 per cent) and
had a great promise in pest management.

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

Altogether 230 NDVI images for five water years
covering from 2016 - 21, were stacked for Time series
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analysis using TIMESAT. An area of 30 acres in
West Godavari was selected for phenology metrics
of rice varieties and being analysed. Data pertaining
to about 112000 soil health cards in Telangana State
under Model Village Programme from Department of
Agriculture, Government of Telangana was obtained
and curated to eliminate the duplicate and erratic
entries for generation of various soil theme maps
including pH, EC, OC, N, P, K, S, Cu, Mn, Zn, Mn and
B by interpolation techniques.

NDVI images were created from ‘red” and “near
infrared” bands of Sentinel data using SNAP (Sentinel
Application Platform) tool during rabi season in 2020-
21. A field cultivated with DRR Dhan 42 was selected
and the boundary was obtained from Google Earth.
This vector file was used to clip and extracted the pixels
from NDVI images using geographic information
system (GIS) tools. There were 50 pixels in this field
and NDVI of these pixels in each image was subjected
to outlier analysis to exclude the influential pixels
from the analysis. There were outliers in the images
pertaining to 27" Feb (one pixel), 04th March (four
pixels), and 14th March (three pixels) while other
images had all normal pixels (50).

Figures depicted the influence of outliers on the range
of NDVI values (difference between minimum and
maximum values) and the minimum NDVI values.
The highest influence of removal of four pixels on
the range was seen in the image of 4th March by
lowering the difference. Similarly, the enhancement
in minimum NDVI value also was noticed in same
image.
Effect of outlier removal on range of values of NDVI
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Effect of outlier removal on range of values of NDVI
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RUE/CP/SS/19: Efficacy of hydrogel on
yield and soil properties of rice

Field experiment was conducted during rabi 20-
21 to study the effect of graded doses of hydrogel
in combination with FYM and different levels of
recommended doses of fertilizers (100 % RDF and 75
% RDF) in a randomized block design with the variety
DRR Dhan 44. Among the treatments, FYM + 75%
RDF+ Hydrogel @ 10 kg/ha recorded highest number
of tillers/ m? (292), panicles/m? (259), grain yield
(4450 kg/ha) and straw yield (5955 kg/ha) which is

SSP :

Sustaining
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26 % higher grain yield and 19 % higher straw yield
compared to control (only NPK). During panicle
initiation stage, hydrogel applied plots recorded 6 to
38 % increase in soil moisture content compared to
untreated plots. After harvest, the increase in moisture
content in hydrogel treated plots was to the tune of 12
to 46 % compared to untreated plots.

60
50
40
30

20

10

Moisture content (%)

0
T7 T8 T9 T10

T5 Té6
Treatments
N after harvest  —@=—PI stage

Per cent moisture content in the soil at panicle initiation
(PI) stage and at harvest

T1: Control (100% RDF); T2: 100% RDF + Hydrogel @ 2.5 kg/ha; T3:
100% RDF + Hydrogel @ 5 kg/ha; T4: 100% RDF + Hydrogel @ 10kg/
ha; T5: 75% RDF + Hydrogel @ 2.5 kg/ha; T6: 75% RDF + Hydrogel @
5kg/ha; T7: 75% RDF + Hydrogel @ 10 kg/ha; T8: FYM + 75% RDF+
Hydrogel @ 2.5 kg/ha; T9: FYM + 75% RDF+ Hydrogel @ 5 kg/ha;
T10: FYM + 75% RDF+ Hydrogel @ 10 kg/ha.

rice system

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

Rice crop sown on 15" July resulted in significantly
the highest system productivity in 2016-17 (13.27 t/
ha) and 2017-18 (12.76 t/ha). However, in later years
(2018-19, 2019-20 and 2020-21) sowing time did not
affect the system productivity. Transplanted rice-
based system productivity was superior over wet
direct-seeded system during all the five years of
experimentation. The highest system productivity
of transplanted rice was recorded in 2018-19 (12.63

t/ha). Conventional tilled maize-based system
was superior over minimum tilled maize in initial
three years. The highest system productivity of
conventional tilled maize system was recorded in
2018-19 (12.54 t/ha). In later two years there was no
significant difference between conventional tilled
maize and minimum tilled maize system. Pooled
analysis also reflected the same results as that of last
two years.

Rice-maize productivity (t/ha) obtained under applied treatments during the 5-year period

Rice-maize productivity (t/ha)
Treatment
201617 | 201718 | 201819 | 201920 | 202021 | Pooled
Sowing time
1+ July 11.76 11.67 12.06 11.43 11.24 11.63
15 July 13.27 12.76 12.62 11.58 11.23 12.29
30" July 11.67 11.43 11.95 11.36 11.06 11.49
LSD (p=0.05) 113 111 NS NS NS NS
Establishment method
Transplanting 12.37 12.39 12.63 11.90 11.61 12.18
Wet direct seeded 11.11 10.92 11.71 11.81 10.85 10.97
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LSD (p=0.05) | 116 1.13 0.98 1.03 106 | 110
Tillage (Winter season)
Conventional 1236 12.05 1254 11.84 11.32 12.02
Minimum 11.29 11.04 1131 10.97 10.90 11.10
LSD (p=0.05) 1.01 1.00 1.10 NS NS NS

Different date of sowing and establishment methods
did not impact the soil carbon pools. The minimum
tilled maize system had significant impact on very
labile and labile carbon pools, but not on less labile
and non-labile carbon in the 0-5 cm soil layer (Table
9). The minimum tilled maize resulted in significantly
higher, very labile (~33.5%) and labile (~33.2%) carbon
concentration at 0—-5 cm depth of soil compared
to the conventional tilled maize system. However,
in the deeper (5-15 cm) soil layer, neither pools of
carbon (very labile, less labile and non-labile) differed
significantly between the treatments.

SSP/CP/AG/16: Development of sustainable
agro-techniques for direct seeded rice

DRR Dhan 42 along with MTU 3626 (Bondalu), a
popular variety for direct sowing and one hybrid i.e.
IIRRH 124 were evaluated under three establishment
methods -. Wet-DSR (Puddled, Dibbling), Wet-
DSR (Puddled, broadcasting)
transplanting with two dates of sowing (two weeks

and conventional

apart). Results revealed that, mean grain yield was
significantly higher with first sowing (6.58 t/ha)
compared to the later sown crop (5.89 t/ha). Among
the methods of establishment, dibbling in the puddle
soil produced significantly higher grain yield (6.77
t/ha) compared to broadcasting (6.04 t/ha) and
conventional transplanting (5.90 t/ha). 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).
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¥ 16

OGrain yield
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w e N

Grain yield (t/ha)
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Grain yield and percent yield loss in different
establishment methods

45

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

To evaluate nitrogen-use efficiency of existing popular
rice varieties and to identify efficient rice genotypes,
field experiments were repeated under N-0 and
N-100 kg/ha as main treatments and 21 popularly
grown high yielding varieties and hybrids as sub
treatments in a split plot design with 3 replications. In
another experiment, six promising varieties including
one hybrid, identified for high NUE from the initial
screening were subjected to graded levels of N (0,
50, 75 and 100 kg N/ha). To improve nitrogen-use
efficiency, slow release urea and neem coated urea
and urease inhibitors (Ul) were tested under field
experiment with DRR Dhan 42.

Among the 21 varieties tested, PSV 190, PSV 469, PSV
344, PUP 221, PUP 223, and Varadhan performed
well with higher yields as well as high nitrogen use
efficiency indices compared to other varieties. Soil
available N values decreased to 107 and 163 kg/ha in
NO and N100 plots, respectively, from the initial value
of 210 kg/ha.

At graded levels of N, ARRH 7576 at lower levels of N
(0, 50 and 75 kg/ha) and Varadhan at higher level of
100 kg/ha recorded higher yields than other varieties.
The hybrid, ARRH 7576 and CNN 1697 recorded
maximum values for most of the NUE indices
confirming their superior performance at graded
levels of N.

The results on improving NUE indicated significantly
higher yields (7.73 and 7.05 t/ha) with NBPT1000
ppm and SRU 85@100kgN/ha, respectively. All
the improved N sources recorded a yield increase
over NCU by 7-37%. Urease activity (UA) estimated
periodically was found less where Uls were added
compared to NCU treatment thereby releasing N
slowly and gradually. In general, maximum UA was
observed in the third set, that is, around maximum
tillering and it decreased gradually.
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Soil Urease Activity (Time Intervals)

= 4000 Elset E2set m3set m4set ESset
»
~ 3500
3 =
Z 3000 =
w =
22500 =
£ 2000 =
2 =
S 1500 s
o = =
@ 1000 g =
g -
S5 500 g - g
3 =SEH E-= E
2 0
NCU100Kg Allicin Allicin N-Bpt 500ppm N-Bpt
N/ha @1000ppm  @2000ppm  100KgN/ha 1000ppm
100KgN/ha  100KgN/ha 100KgN/ha
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1 set: Before 1* nitrogen split dose, 2 set: After 1 nitrogen split dose
3 set: Before 2™ nitrogen split dose, 4 set: After 2" nitrogen split
dose

5 set: during grain filling stage.

SSP/CP/SS/18: Studies on Soil Organic
Carbon Status: Mapping and stocks in Rice
Soils of India

More than 5000 soil samples were collected from
various places across different rice ecologies and
its soil organic carbon analysed. The data for soil
organic carbon is being collated and integrated into
continuous developments of series of soil organic
carbon maps. This is a first attempt to characterize
the rice ecologies for its soil organic carbon and
their stocks. A large variation up to the tune of >70
% was noticed for soil organic carbon percentage
and stocks among the four different rice ecologies.
This ongoing study indicated that decline in surface
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soil organic carbon in the rice ecologies of India was
two times faster than that of the upland/hilly rice
ecologies.

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

Seed biopriming with endophytic actinobacteria was
found to improve seed germination and vigour under
in-vitro conditions. Five promising actinobacterial
isolates were studied for their effect on dynamics of
seed reserves for the formation of seedling, the seed
reserve utilization efficiency and other associated
parameters. Significant differences were observed
in the quantity of seed reserve utilized during
germination and their conversion into seedling
tissue because of biopriming with actinobacteria.
Treatment with all the actinobacterial isolates
improved the weight of mobilized reserve (WMSR)
by 6.5-14.84%, seed reserve depletion (SRDP) by
4.52-12.11% and root tissue conversion rate by 16.09-
41.86%. The root-shoot ratio, though non-significant,
increased by 22.5-38.4% due to actinobacterial
treatments. The highest WMSR (0.106 mg/10 seeds)
and SRDP (0.748 mg/mg) was observed in Isolate
3. Seed biopriming with Isolate 5 resulted in the
maximum seed reserve utilization efficiency (0.613
mg/mg), seed metabolic efficiency (1.625 g/ g) shoot
and root tissue conversion rate (0.155 and 0.439
among all the treatments.
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Effect of actinobacterial seed priming on seed

FEER
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reserve dynamics

Weight of mobilized . Seed reserve Amount of .
Seed reserve depletion e e . . . Seed metabolic
Treatment seed reserve roportion (mg/ mg) utilization efficiency | seed material efficiency (g/g)
(mg/10seed) prop &/ mg (mg/ mg) respired (g) yigs
Control 0.092" 0.671° 0.583* 0.039 1.409*
Isolate 1 0.104%® 0.7522 0.525b 0.049® 1.11°
Isolate 2 0.101%* 0.724% 0.554¢< 0.045%* 1.257
Isolate 3 0.106* 0.748 0.504¢ 0.053* 1.021°
Isolate 4 0.1 0.701%® 0.534% 0.047< 1.158°
Isolate 5 0.098* 0.716® 0.613* 0.038¢ 1.625*

Different letters within a column indicate significant differences at p < 0.05

0.6

Conversion rates/ratio
o o o o
N w » w

o
H

o

Shoot tissue conversion
rate rate

EcControl Hlsolate 1 Hlsolate 2

Root tissue conversion

Total conversion rate Root/shoot ratio

Isolate 3 Elsolate 4 Eisolate 5

Effect of actinobacterial seed priming seedling tissue conversion efficiency

SSP/CP/SS/15: Microbial population dynamics in different rice establishment methods in
relation to nutritional availability and acquisition:

Soil samples were collected from farmer’s field
and IIRR research farm to estimate the microbial
population dynamics and isolate potential nitrogen
fixing microbes in different rice establishment
methods. In the present study, the aerobic methods
(275) had the highest number of microbial populations
followed by alternate wetting and drying method

List of Identified PSB isolates deposited to NCBI

(221) and flooded condition (190). A total of 35
nitrogen fixing bacteria were isolated on N- free
media and 21 unique morphotypes were purified and
evaluated for nitrogenase activity through Acetylene
Reducing Assay (ARA). All twelve identified potential
phosphate solubilizing isolates were deposited to
NCBI and received the accession numbers.

SL. No. Isolates Identified PSB Bacteria NCBI Accession No.
1 PSB1 Citrobacter amalonaticus IIRRPSB1 MZ914591
2 PSB3 Bacillus flexus IIRRPSB3 OM281705
3 PSB4 Citrobacter amalonaticus IIRRPSB4 MZ914685
4 PSB5 Bacillus paraflexus IIRRPSB5 OM?283545
5 PSB6 Bacillus sp. IIRRPSB6 MZ914689
6 PSB7 Bacillus oryzaecorticis IRRPSB7 OM?281568
7 PSB8 Bacillus aerius IIRRPSB8 OM283596
8 PSB9 Bacillus safensis IRRPSB9 OM230178
9 PSB10 Bacillus pumilus IIRRPSB10 MZ914697
10 PSB11 Bacillus xiamenensis IRRPSB11 OM212982
11 PSB12 Bacillus australimaris IIRRPSB12 OM230184
12 PSB13 Bacillus sp. IRRPSB13 MZ919329
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SSP/CP/RUE/19: Evaluation of ZnO
nanoparticles (NP) on performance of rice

The field level testing on nano ZnO was initiated
during the year 2020, and the trial was formulated
with two sprays of ZnO nanoparticles at 50, 100, and
150 mg /L with bulk ZnO at 500, 1000, and 1500 mg
/L and 0.5% ZnSO, As per IRC recommendation,
higher doses of nano ZnO @ 250,350,500 mg /L was
taken for evaluation during the Kharif season 2021
along with IFFCO Zn. Application of these treatments
did not have any impact on plant height, tiller
number and panicle number. However, grain yield
was significantly affected by the application of nano
ZnO on foliage of rice plant. Two sprays of nano ZnO
@ 150, 250, 350, 500 ppm increased the grain yield

IIRR Annual Report 2021

by 1.31, 1.45, 1.38 and 1.37 times respectively over
control. However, application of ZnSO, registered the
highest grain yield (5620 kg /ha), followed by nano
ZnO @ 250 mg/L (5453 kg/ha). Rice leaf samples
were collected and analysed for chlorophyll content
and catalase enzyme activity expressed by the plant
against the nano ZnO application. The highest
chlorophyll ‘a” content (28.2 mg /g fresh weight) was
recorded when plants were treated with 500 ppm
of nano ZnO in comparison to control. The highest
catalase enzyme activity was found at ZnSO, spray
(3.20 unit/ min/ g fresh weight) followed by 350 mg/L
spray of nano ZnO (3.07 unit/min/g fresh weight).
With the increased concentration of metal NPs, the
catalase activity was markedly reduced.

CCR : Assessing and managing crop response to climate change

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

Field experiments were carried out in rabi 2020-21 and
kharif 2021 with four planting/water management
methodsviz., 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, to study their impact on
greenhouse gas emissions. The test variety grown was
MTU1153.

The different
significantly impacted both the greenhouse gas

establishment/planting methods

(GHG) 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 (24.59 kg/ha) followed by SRI (14.64
kg/ha) and AWD methods resulted in lower flux
values of 12.65 and 11.32 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
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atmosphere throughout the crop growth season. The
seasonal integrated fluxes of N,O-N were the least
in NTP (0.69 kg/ha) as compared to SRI (0.91 kg/
ha) and AWD methods (0.99 and 1.00 kg/ha). N,O-N
emissions were higher by 31 per cent in SRI and 42
and 44 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 (224 kg C /
ha). The lowest CEE values were observed under
AWD methods at 5 and 10 cm (167 & 159 kg C / ha).
The highest CEE in NTP was due to higher methane
emissions during the entire crop growth period.
Carbon Efficiency Ratio (CER) was the lowest in
NTP method (11) and highest in (15) SRI. A low
CER in NTP shows that more C is emitted and less
C fixed where as in case of SRI the C emitted was
significantly reduced as compared to the carbon
fixed. The CER of conventional method was 27
per cent lower than SRI method, which shows that
the latter is more efficient. SRI and AWD methods
lowered the Global Warming Potential (GWP) due
to lower methane emissions as compared to the
conventional NTP method.
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CCR/CP/ PP/11. Evaluation of genotypic
variability in leaf photosynthetic efficiency
and its associated factors in rice

Leaf photosynthetic traits and chlorophyll fluorescence
parameters were recorded on 13 popular rice
varieties. Significant variation was observed between
the tested varieties for photosynthetic efficiency
Py, conductance(gs),
rate(E) and inter cellular CO, concentration (Ci).
Photosynthetic efficiency varied from 17.1 (Nidhi) to
22.9 (GQ-25) umol (CO,)/m?/s'. The Fo/Fm (maximal
quantum efficiency of

stomatal transpiration

photochemical efficiency),
PSII (YII) and apparent electron transport rate (ETR)
were non-significant amongst the tested entries. The
coefficient of non-photochemical quenching (gN)
show significant difference (p<0.05) amongst the
tested entries, ranging from 0.21(Heera) to 0.301(IR-
64).
was performed to understand the relation between

Multiple correlation and regression analysis

photosynthetic  efficiency, gas-exchange traits,

fluorescence parameters and other leaf parameters.
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The association of P, with gs, E and Carboxylation
efficiency (CE) was positive, however the association
between P, and Fu/Fm, YII, ETR though positive but
non-significant.

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

In order to standardize the optimum dosage of silicon
application and the crop stage, four dosages of silicon
application in the form of potassium silicate were
used (0Og/L (Control), 2g/L, 4g/L, 8g/L). The results
reveal that the optimum dose for silicon application
is 4g/L at flowering stage. Oxygraph was used to
study dark respiration, photosynthetic rate and
light induced respiration (Photorespiration - LIR).
Dark respiration increased with silicon application.
While, LIR was more at 4g/L silicon treatment,
photosynthetic rate was high at 8g/ L silicon treatment.
Chlorophyll (SPAD) was increased with increased
dosage of silicon application. Morphological and
physiological attributes along with yield parameters
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showed a positive relation with application of silicon
particularly at 4g/L and 8g/L dosage. In leaf and
stem samples of the variety Chandra, Silicon content
was 3.25% per gram of leaf, 3.75% per gram of stem
and 5.35% per gram of leaf + stem.

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 2021 at Rajendranagar farm of ICAR-IIRR

HRI: Host-

HRI/CPT/ENT/11: Host plant resistance
against insect pests and their management.

Three hundred and fifty land races were mass
screened for resistance to brown planthopper and
white backed planthopper. Two land races were
identified as highly resistant, twenty-two land races
as resistant and seven land races as moderately
resistant to brown planthopper. One land race was
highly resistant and thirty-one land races were found
resistant to white backed planthopper. Screening
of 2000 entries, consisting of advanced breeding
lines, germplasm accessions for resistance to brown
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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.
The rice germplasm was characterized on the basis
of physiological traits such as canopy temperature
depression, spikelet fertility, days to 50% flowering
and days to maturity, plant height and yield and yield
contributing parameters at reproductive stage.

planthopper revealed that twenty-seven entries were
highly resistant, sixty-two entries were resistant and
thirty-eight entries were moderately resistant to brown
planthopper. In another study thousand germplasm
accessions were phenotyped and genotyped for their
resistance to brown planthopper. One germplasm
accession IC 518805 was highly resistant with damage
score (DS) 0.9 and eleven germplasm accessions [IC
519101(DS 1.1), IC 75883(DS 1.2), IC 518849 (DS 1.5),
IC 515511 (DS 1.9), IC 322922 (DS 2.1), IC 569465 (DS
2.1), IC 574971 (DS 2.3), IC 752742 (DS 2.4), IC 575211
(DS 2.7), IC 515838 (DS 2.9), IC 7577 8 (DS 2.9)] were
found resistant to the brown planthopper.
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Profiling of none Bph genes by 17 SSR markers
revealed that combinations, Bph6+Bph20 (IC 519101),
Bph2+Bph6 (IC 515974,

Bph2+Bph6+Bphl7 (RP

JZZR,

RIGICHL

IIRR
IIRR

230-S) and Bph32+Bphl7 (PTB33) showed resistant
reaction. Bph3+Bph6 (200940), Bph3+Bph17 (IC 75885)

IC 517008 and IC 75883), and Bph2+Bph3+Bpho (IC 75886) showed moderately

2068-18-3-5 and RP 4918- resistant reaction.

Reaction of rice land races to brown planthopper and white backed planthopper

Highly resistant
(damage score<1)

Resistant
(damage score<1.1-3.0)

Moderately resistant
(damage score<3.1 -5.0)

Brown planthopper

IC 8968 (0.6) and IC 8646
(0.9)

IC 8686 (1.1), IC 8922 (1.1), IC 8507 (1.2), IC 7705 (1.6),

IC 8903 (1.6), IC 8656-2 (1.6), IC 7166 (1.7), IC 8869 (1.9),

IC 8466 (1.9), IC 7345 (2.0), IC 7886 (2.0), IC 7573-1 (2.1), IC 7564
(2.2), IC 7704 (2.3), IC 8909 (2.3), IC 7795-1 (2.3),

IC 7196 (2.5), IC 7761-2 (2.6), IC 7647 (2.7), IC 7825 (2.8),

IC 75572 (3.2), IC 7615
(3.3), IC 7809(3.5), IC
7782-1 (3.8), IC 7586
(3.8), IC 7707-1 (4.0) and
IC 7369 (5.0)

IC 7960 (2.9 and IC 7529 (3.0)

White backed planthopper

IC 8691-2 (0.7)

IC 8646 (1.2), IC 8684-1 (1.6), IC 7704 (1. 7), IC 7615 (1.7), IC 7697
(1.9), IC 7760-1 (1.9), IC 7847 (1.9), IC 7825 (1.9), IC 7522 (2.0), IC
7693 (2.1), IC 8019 (2.2), IC 7699 (2.2), IC 8686 (2.2), IC 7926 (2.2), IC
8536 (2.3), IC 8975 (2.3), IC 7978 (2.4), IC 8639-1 (2.5), IC 8931 (2.6),
IC 7506 (2.6), IC 8365 (2.6), IC 7549-3 (2. 7),

IC 8438 (2.8), IC 8638-1 (2.8), IC 8683-3 (2.9), IC 8671-3 (2.9), IC 7573-

1(2.9), IC 7507 (3.0), IC 7705 (3.0), IC 7761-2 (3.0) and IC 8466 (3.0)

Reaction of rice advanced breeding lines and germplasm accessions to brown planthopper

Highly resistant
(damage score<1)

Resistant Moderately resistant

(damage score<1.1-3.0) (damage score<3.1 -5.0)

(0.8), TET 29750 (0.9),
AD 13280

(06), P3313 (0.6), TR
WGL-1485 (0.8),

607-116-541-117 (1.0)

WS-18-OYT-4/BPH (0.2), IBT-BPHM13 | CAUS 127 (1.2), HPR 2900 (RB 10) (1.4), |IET 29764 (3.1), UPR 4130-1-1-1-
(0.6), RP 5594-147-23-1 (0.6), CR 4331-| CAUS 126 (1.9), IET 29226 (1.2), MEPH-159 | 1 (3.2), OR 2523-6 (3.2), IET 29757
74-2-2-1 (0.6), PHI-20102 (0.7), HPR 3203 | (1.3), RP 6317-S35-BC2F4-49-25-6-21 (1.3),| (3.4),

(0.7), RCMR-42 (1.0), RP 6330-179-3-9-1 | PHI-20103 (1.3), IET 29236 (1.4), Gontra |IET 29753 (3.7), MTU 1351 (MTU

(1.0), RP 6317-RMS-S35- | (OBCH-2) (2.0), IET 29743 (2.1), IET 28357 | ShuatsDhan 6 (4.9), TRC BN 793-B-
BCF,-49-25-12-24 (0), RP 6112-SP-M- | (2.1),

MS-70-52-2-6-9-8-6-11 (0.2), WGL-1495 | CR 3849-2-1-2-1-2 (2.2),
(02), CR 3006-82 (0.4), Jeeraphool | CR 4331-85-1-1-1 (2.3),
Mutant-5 (0.4), MSN 114 (0.6),
RP  6317-RMS-S35-BC2F4-49-25-12-18 | (2.6), NDR-359 (2.6), BPT 3050 (2.7), CSR

RP  6317-RMS-S35- | (1.5), E-163 (2.1), E-173 (2.7), E-116 (2.9),
BC2F4-49-25-8-26 (0.9), RP 6317- RMS- |E-176 (3.0), RPGP-1311-20-5-4-2-3 (1.5),
S35-BC2F4-49-25-5-10 (0.9), CR 3954-|JGL 38190 (2.6), WGL 1613 (2.8), WGL

Bidhan-3 (2.0), OR 2573-4 (2.0), Bio-799 |2223-29-2-1-1) (4.7), HRI-204 (4.8),

B-27-4-1 (4.9), JKRH-1601

IET 29749 (2.3), HRI-207 (2.4), HRI-202

15045 (0.8), |449S-13 (3.0), E-171 (1.3), E-147 (1.4), E-159

1508 (2.8), RP-GP-3000-179-3-9-1 (2.9), JGL
38125 (3.0), PTB 33 (1.4), RP2068-18-3-5
(1.6)

HRI/CPT/ENT/23: Insect-plant interactions
with special reference to rice pests - yellow
stem borer and gall midge

The dead heart (DH) damage due to yellow stem
borer up to ten per cent could be compensated by

regeneration of tillers at vegetative phase. Breeding
lines derived from RP5587, RP5588 and KMR 3 were
evaluated in field at vegetative phase to study the
regeneration capacity following infestation with stem
borer by pinning egg masses. Among the screened
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61 lines, DH damage varied from 16.6% (DS3.0) to
421% (DS7.0). Despite heavy damage, some lines
have recovered and yielded better. Regeneration
capacity was expressed as the ratio of total panicle
bearing tillers (TPBT) at harvest to total tillers (TT)
at vegetative phase (TPBT/TT). The ratio was >1.0
in RP 5588-B-B-B-B-226, RP 5588, BK 64-116CRCPT 7
and CRAC 3992-2-1, suggesting higher regeneration
capacity in these lines responsible for recovery
resistance conferring tolerance to yellow stem borer.

TPBT/TT was negatively correlated with loss in
tillers (r=-0.8013, P=0.000, N=61).

With respect to rice gall midge, RP 6505-8 (INRC18108
XTN1) and three lines of RP 6504 (INRC17470 X TN1)
were free from damage against biotypes 1 and 4M.
Former line is in second year of testing. In greenhouse
conditions it is observed that the gall midge infestation
predisposed stem rot infection that hampered gall
development and failure of adult midge emergence.
Level of infection varied across with the genotypes.
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Sclerotia at the base of the gall midge infested plant

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

A C2 population (162 RILs) of two stable backcross
alien introgression lines 166s and 14s derived from
Swarna/Oryza nivara IRGC81848, that were found
as moderately resistant against leaf folder were
phenotyped in the field using rapid screening method
during Kharif 2021. Based on the assessment of area
of leaf fed by one third instar larva for 48 hr, damage
score was given on a scale of 0 to 9. Data revealed
12 RILs as resistant (damage score 3.0) and 20 as
moderately resistant (damage score 5.0). Development
and survival studies revealed that less than 50 %

52

IIRR Annual Report 2021

larvae developed into adult moths on resistant lines
as compared to moderately resistant lines (65.55 -
66.35%) and susceptible check, TN1 (86.50%).
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Development of leaf folder larvae on different BILs

Normal and slow release pheromone blends of
rice leaf folder (RLF), yellow stem borer (YSB) and
multispecies blends were formulated and evaluated
for both leaf folder and yellow stem borer at IIRR
farm. In the second year of testing, slow release blends
had maximum cumulative catches of RLF (29), YSB
(80) and multispecies (54) as compared to the normal
blends.

Field view of evaluation of pheromone blends at IIRR
farm during Kharif 2021 and trap catches (inset)
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Cumulative catches of rice insects in different blends
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IPM : Integrated pest management

IPM/CPT/ENT/21: Botanicals for sustain-
able management of major pests of Rice

Evaluation of ITK formulations against yellow stem
borer indicated that SDCU-FD (full dose) formulation
recorded 38 per cent reduction in per cent dead hearts
(DH) over untreated control followed by HPPM-
FD, SDCU-DD (double dose) (33.2 and 29.0 per cent
reduction). With respect to per cent white ears (WE),
highest per cent reduction was recorded in AA-
AZCC-DD over control (48.1) followed by NSKE and
SDCU-FD (45.8 and 45.3 per cent reduction). In case
of brown planthopper, except SDCU-FD all the ITK
formulations showed reduction in BPH population
over control. Per cent reduction was highest in
HPPM-HD (half dose) (15.1 %) followed by SDPA-
FD (13.3 %). Formulation SDCU-DD recorded highest
reduction (44.5 %) in per cent damaged leaves over
control followed by SDPA-HD (35.6%). Highest
yield of 6306.6 kg/ha was recorded in AA-AZCC-
FD treatment with an increase of 14.2 per cent over
control (Fig. 1).

Five essential oils were tested for safety to the egg
parasitoid yellow stem borer (Trichogramma japonicum).
Highest emergence (10.5%) was observed in citronella
oil while, lowest (7.9%) was recorded in lemon grass oil
as compared to the untreated control (14.8%).

Documentation of floral biodiversity under irrigated
rice systems was done during rabi, 2020 and kharif 2021
at Rajendranagar (Rangareddy) and Venkatapuram
(Vanaparthi). A total of 26 plant species in
Rajendranagar and 28 species in Venkatapuram were
recorded that included medicinal plant species (Eclipta
alba, Cleome viscosa, Euphorbia hirta, Sida cordifolia,
Tridax procumbens, Tribulus terrestris, Bacopa monneri,
Tinospora cordifolia, Psoralea coryfolia), food plants
(Alternanthera sessaslis, Amaranthus viridis, Celosia
argentia) and aromatic plants (Ageratum conozoides,
Lantana camera and Blumea lacera).

IPM/CPT/ENT/22: Investigations on
nematodes of importance to rice cultivation
Twenty high yielding rice cultivars were screened
for resistance against rice root-knot nematode
Meloidogyne graminicola in pot culture experiments.
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All cultivars except Khao Pahk Maw (resistant check)
showed susceptible reaction based on the relative
root-gall index (RGI).

Long term studies on influence of crop establishment

methods, moisture and fertilizer management
regimes in rice on soil nematodes revealed that the
total nematode abundance increased under SRI
system over normal transplanted system. However,
the relative abundance of plant parasitic nematodes
(PPN) was observed to be low in SRI system (0.42)
compared to the normal transplanted system (0.62).
The PPN community in experimental plots was
dominated by rice root nematode, Hirschmanniella
spp. (>60%) like

Helicotylenchus spp., Psilenchus spp., etc. Comparison

and ectoparasitic nematodes

of nutrient management regimes in both the systems
showed that density of plant parasitic nematode
population was low (100-120 nematodes/100cc soil)
in treatments receiving organic fertilizers compared
(149-176
nematodes/100 cc soil). Field experiments on weed

to that receiving inorganic fertilizers

management in aerobic rice revealed that green leaf
mulching with neem leaves suppressed plant parasitic
nematodes.

Bio-Intensive Pest Management (BIPM) practices
involving application of organic manures, biocontrol
agents and PGPR have recorded significantly low
numbers of plant parasitic nematodes (59.8-66.0
nematodes/100 cc soil) compared to the farmers’
practice (115.8 nematodes/100 cc soil) and untreated
control (119.8 nematodes/100 cc soil). On the other
hand, the relative abundance of beneficial free-living
microbivorous nematodes was observed to be more
(0.56-0.63) in BIPM treatments as compared to that
observed in farmers’ practice (0.41) and untreated
control (0.43).

IPM/CPT/ENT/26:  Bio-intensive  pest
management with emphasis on biological
control of rice pests

Bio-intensive pest management modules were tested
at Indian Institute of Rice Research, Rajendranagar
and in farmer’s field in Nalgonda District, Telangana
to study the abundance and diversity of pests and
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natural enemies in different organic/bio-intensive
pest management practices (BIPM). BIPM practices
like bund cropping, seed priming with bio agents
had a positive impact on natural enemy populations.
Chemical applications lowered natural enemy
populations in the farmers practice modules. A total
of 5982 natural enemies were recorded by various
observation methods during the rabi season. The
most abundant natural enemy order at Nalgonda
was Hymenoptera (2873 individuals) predominantly
represented by Braconidae (19 %) (Apanteles sp.,
Cotesia sp., Bracon sp.), Trichogrammatidae (18%)
(Trichogrammasp., Oligosita sp.) and Scelionidae (35%).
Maximum benefit cost ratio (1.72 -1.94) was observed
in BIPM modules with highest in Bacillus subtilis seed
treatment and least (1.32 -1.54) in farmers’ practices

and insecticide use.
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WE - white ears; DH - dead hearts; WM - whorl maggot

Shannon - Wiener diversity index for hymenopteran
parasitoids was highest in plots treated with
Trichoderma (1.11). Similarly, Simpson Index echoed
highest diversity in Trichoderma treatment (0.46)
followed by Pseudomonas treated plots (0.53). The
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-13.23 % white ears among various treatments at the
IIRR farm and the whorl maggot damage ranged from
13.59 % -18.34 %.

Pestincidence in various modules: T1 - Recommended
package of practices, T2 to T4 - Organic practices with
seed priming with bioagents Trichoderma asperellum
Strain TAIK1, Pseudomonas fluorescens Strain PIK1 and
Bacillus cabrialesii BIK3 T5 - Organic practices without
seed treatment, T6- Absolute control

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

A field experiment was conducted during 2021 Kharif
to evaluate the efficacy of newer insecticides sprayed
with drone against major insect pests of rice. Highest
per cent reduction in damage due to rice defoliators
(leaf folder, whorl maggot, and case worm) was
recorded in barazide (knapsack) (32.7%) followed by
barazide (drone) (25.5%). Test chemical (ADM.0900.1
SC) efficacies by knapsack and drone were comparable
with 24.9 and 26.6 per cent reduction over control.

Spray droplet characteristics of drone and knapsack
sprayer were recorded using water sensitive paper.
In knapsack spraying, droplets were too large and
coalesced making further analysis not possible. Droplet
characteristics of drone spraying revealed that the
mean diameter of the droplet ranged from 839 to 1164
microns (ultra-coarse category). Density of the droplets
on the top and bottom layers of the crop canopy was
comparable indicating good penetration. DV0.1, 0.5,
and 0. 9 (DV-volume mean diameter) values were high
indicating low drift behaviour of the spray droplets.

Wolf spider and red ant Solenopsis sp. feeding on leaf folder larvae
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Values of the relative span (1.3-1.5) of the spray droplet
indicates uniformity of the spray droplets.
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Barazide (Knapsack) Barazide (Drone) ADM.0900.1 SC ADM.0900.1 SC (drone)
(Knapsack)

Per cent reduction over control

Treatments

Efficacy of newer insecticides and application methods
against rice defoliators Field view of insecticide spraying with drone

Characteristics of drone spray droplets

No. of drops/ Dia. *#DV 0.1 *#DVO0.5 #DVO0.9 Relative
Treatments sq.cm (um) (um) (um) (um) span
T B T B T B T B T B T B
Untreated Control (water) (Drone) | 190 168 |1129| 1164 | 562 | 607 | 991 | 1064 | 1968 |2013| 14 |13
ADM.0900.1 SC (drone) 158 147 |1095| 779 | 553 | 393 | 985 | 657 | 1819 [1293| 13 |14
Barazide (drone) 317 103 | 839 | 907 | 388 | 461 | 711 | 855 | 1485 |1550| 1.5 |1.3

*T-top canopy B-bottom canopy #DV=Volume mean diameter

plant resistance against patho ement

HRP/CPT/PATH /15: Assessment of host plant resistance for rice blast disease and its
management

DRR Dhan 62, a MAS derived, durable blast and Itrecorded average Severity Index of 4.0 (BL), 3.4 (BB)
bacterial blight resistant, high-yielding, fine-grain for two years as compared to the recurrent parent,
type rice variety having three major bacterial blight Improved Samba Mahsuri. The variety also showed
(BB) resistance genes, Xa21+xal3+xa5 and two major  good level of resistance to neck blast, brown spot and
blast (BL) resistance genes Pi-2+Pi54 was developed. sheath rot.

BT

A. Severe incidence of Blast under field conditions; B. DRR Dhan 62, a fine grain variety incorporated with blast and
BLB resistant genes

A total of 3173 lines consisting of advanced breeding  Nursery under artificial inoculation with the virulent
lines, near isogenic lines, marker assisted introgression  blast isolate. The data was recorded when the score
lines, 3K rice genome Panel, breeding lines of aerobic  on the susceptible line reached to 9 on SES scale. Of
restorer, Rasi X ISM populations, high yielding these,588 lines were found resistant.

Swarna lines etc., were evaluated in the Uniform Blast
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HRP/CPT/PATH/13: Assessment of resistant
sources and monitoring of pathogen
virulence in bacterial leaf blight of rice

Severe outbreak of bacterial blight (BB)disease (>80%
disease incidence) was recorded in several villages in
Wyra, Thallada, Kalluru and Sattupally mandals in
the Khammam district of Telangana. Most affected
rice variety was BPT 5204. Demonstration fields of
newly released bacterial blight resistant rice variety,
DRR Dhan 53 (Xa2l+xal3+xa5+Xa38), similar to
BPT5204, was totally free from disease. Twenty-five
new isolates of Xoo were collected from different BB
hot spot areas of Andhra Pradesh and Telangana.

1051 germplasm of 3K panel, wild rice introgression
lines, MAS generated (Krishna Hamsa x WGL 14)
BC,F, generation lines and germplasm entries were
screened with Xoo isolate IX020 and 166 lines were
found as resistant. Screening of 41 promising entries
from AICRIP Pathology 2020 against two virulent
Xoo isolates (IX 020 and IX 027) indicated 11 entries

A. Severe bacterial blight incidence on BPT 5204 in Kh
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from NSN-1(4) & NSN-2 (7) with very high level of
resistance. Out of 29 O. glaberrima accessions screened
against 5 diverse Xoo strains (IX027, West Bengal;
IX007, Assam; IX200, Uttarakhand, IX-020, Telangana
and IX 212, Chhattisgarh) two genotypes (CG 210, CG
211) showed high level of resistance to all the five Xoo
strains and 20 accessions showed resistance to 3-4 Xoo
isolates.

Forty-four wild rice introgression lines (ILs) (genetic
background of IR54, IR72 and a new plant type
introgression lines from different wild rice accessions)
were screened with Xoo strain IX-020. HWR 36 (IL
IR75083-49-25-9-5-B-B-B; an IL of O. longistaminata),
HWR 23 (IR 75084-15-3-B-B, an IL of O. officinalis) and
HWR 42 (IR 75085-35-5-2-B, also an IL of O. officinalis)
showed very high level of resistance. These ILs did
not show the presence of three major genes Xa21, xal3
and xa5 when analysed with gene specific markers
indicating that these resistance in these accessions
may be novel.

ammam, October, 2021; B. Healthy crop of bacterial blight

resistant rice variety DRR Dhan 53 in Khammam, October 2021

Reaction of selected introgression lines to multiple isolates of Xoo

Lesion length (cm) + SE
Xoo strains | IR 75084-15-3-B-B | IR75083-49-25-9-5-B- | IR 75085-35-5- Improved Samba Samba Mashuri
(HWR-23) B-B (HWR-36) 2-B (HWR-42) Mashuri(ISM) (SM)
IX-020 1.5+0.9 (1) 0.2+0.2 (1) 1.7+1 (1) 0.4+0.1 (1) 6.8+0.9 (7)
IX-007 2.08+0.9 (1) 0.240.2 (1) 2.28+1.1 (1) 0.14+0.0 (1) 7.44+0.3 (7)
IX-015 8.92+0.7 (7) 7.34+1.0 (7) 9.66+0.9 (9) 0.26+0.1 (1) 9.9+0.6 (9)
IX-212 1.96+0.7 (1) 0.74+0.2 (1) 1.34+0.3 (1) 0.34+0.1 (1) 8.84+0.7 (7)
IX-206 1.12+0.3 (1) 1.6+0.4 (1) 1+0.4 (1) 0.14+0.1 (1) 7.8+0.7 (7)
IX-027 9.1240.5 (7) 6.0420.5 (7) 9.4+0.9 (9) 0.14£0.0 (1) 8.08+0.5 (7)
1X-200 10.9+0.8 (9) 8.74+0.4 (9) 8.9£0.7 (7) 1.34+0.2 (1) 12.3+0.6 (9)
IX-071 8.8+0.9 (7) 6.4+0.6 (7) 8.7241.0 (7) 1.66+0.4 (1) 8.8+0.8 (7)
The figures in parentheses indicate disease score
Twenty-nine strains of Bacillus spp. isolated from different field soils were evaluated for their
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antagonistic activity against Xoo under in vitro
condition using double layer technique. All the Bacillus
spp strains were found to be antagonistic to Xoo and
produced typical inhibition zone. The diameter of the

inhibition zone ranged from 11 mm to 80 mm.

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

Ninety-five isolates of R. solani and Rhizoctonia spp. were
collected from Tamil Nadu, Andhra Pradesh, Uttar
Pradesh, Jammu and Kashmir, Himachal Pradesh,
Gujarat and characterized based on cultural characters.
In addition, 12 isolates of R. oryzae sativae and 6isolates
of R. oryzae were also characterized. Two hundred and
twenty isolates of R. solani were preserved for long-
term storage. Fluorescence microscopic study of 32 R.
solani isolates revealed ~5 to 9 nuclei count in a single
septum of R. solani mycelium.

Based on the phenotyping of 330 RILs (during
Kharif - 2017 to 2020), and genotyping results, 4 RILs
(R36T, R 38T, R 47T and R158T) were identified as
highly tolerant. Parent donors Savitri, Vikramarya
and Gayatri showed tolerant reaction with a disease
score of 5.

Identification of nuclei in the mycelia of R. solani isolate using Fluorescence microscopic study; A- Mycelium of R.

solani with Septum; B - Fluorescence of R. solani nuclei
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Sheath blight phenotypic reactions of genotypically selected tolerant RILs

K-2018 K-2020 o001
Entries | K2017| 1 pr | 1crisaT | W20 | R2020 | pitd1 | Field2 g;iii Deta:i‘;; leaf | RR
R-78 3 5 5 5 5 5 3 5 5 5
R-210 5 3 5 5 5 5 5 3 5 3
R-45 5 3 5 5 5 5 5 3 5 3
R36 5 5 5 5 5 5 3 5 3 5
R38T 5 5 3 3 5 5 3 5 5 3
R47T 5 5 3 3 5 5 3 5 5 5
R158T 5 3 5 5 3 5 3 5 5 3
WP 3 3 5 3 3 3 3 3 1 5
ISM 9 9 9 9 7 9 7 9 7 7

Tolerant Donors identified from the promising entries of
AICRIP testing across multiple locations (A) Savitri (B)
Vikramarya (C) Gayatri

A total of 128 SSR polymorphic markers were
identified between ISM and Wauzhophek. A subset
of RILs (n = 112) was used for the linkage analysis
and a major QTL for sheath blight tolerance was
identified on chromosome 3 (named gShbltol, ), and
a few minor QTLs on other chromosomes. Based on
the phenotypic data of 300 genotypes (3K panel) and
SNP genotypic data, major sheath blight tolerant
novel QTL in chromosome 3 and 5 was identified.
Fifty tolerant RIL’s (Wazuhophek/Improved Samba
Mabhsuri) selected based on their five-year consistent
performance under different environments were
nominated in the Donor screening nursery (based on
the key parameters like relative lesion height, Yield,
AUDPC and other quantitative parameters). Among
them, 8 promising RILs were nominated under
different AICRIP breeding trials.
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Trial on yield reduction due to sheath blight revealed
that100%, 50%, and 30% disease incidence caused
39.25%, 18.86%, and 14.16% percent yield reduction
over control respectively. The increase in disease
severity can cause rice grain yield reduction in the
ratio of 2:1.

New antifungal molecule “cymene” identified from
Thyme (Thymus vulgaris L.) against sheath blight
pathogen R. solani based on the in vitro and in vivo
studies. 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 against
sheath blight and difenoconazole 25% EC (0.5 ml/I)
was identified as the best molecule.

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

False smut infected samples were collected and
eleven isolates of U. virens was done during Kharif
2021. Pure culture of around 170 isolates of U. virens
is being maintained at 4°C in Potato sucrose agar
slants. A reproducible artificial screening technique
was standardized for false smut screening and the
screening facility was established at ICAR-Indian
Institute of Rice Research, Hyderabad, both under
glasshouse and field conditions. During Kharif 2021,
520 germplasms, mutant lines, wild introgression
lines and land races were artificially inoculated
under field conditions. The field was provided with
sprinkler system along with green shade net to make
conducive weather conditions for false smut infection.
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False smut pathogen was multiplied in rice leaf
extract broth followed by potato sucrose broth and
germinated conidia were inoculated at booting stage.
Data on percentage disease infection and number of
infected spikelets/ panicle were recorded. Genotypes

were artificially inoculated at booting stage from
Second week of September, 2021 onwards. For each
genotype, 2 - 4 panicles were artificially inoculated.
Among the different genotypes, around 35 lines were
identified as tolerant which will be confirmed further.

A &B. Artificially inoculated rice genotypes expressed false smut symptom; C. Tolerant genotype
(IC334233) identified under artificial screening against false smut

Nine essential oils were tested under in vitro at different
concentrations (0.1% to 0.5%) against false smut
pathogen. Among the oils tested, cinnamon bark and
cinnamon leaf oil completely inhibited the mycelial
growth of U. virens at all the five concentrations. Lemon
grass oil and Clove oil inhibited the mycelial growth
of U. virens at 0.2% and 0.3% concentrations onwards,
respectively. Citronella oil and Cedarwood oil were

effective at 0.5% concentration. Effective essential oils
at different concentrations (0.1% to 0.5%) were tested
against U. virens conidia using potato sucrose broth
(PSB). Required concentration of PSB prepared with
the oils, inoculated with U. virens conidia and incubated
in the shaker. Both cinnamon bark and cinnamon leaf
oil reduced the growth of U. virens and reduced the
conidial multiplication compared to control.

Effect of Cinnamon bark oil against U. virens; A- Inhibition on the growth of U. virens compared to control;
Microscopic observation on U. virens; B -inhibited the conidial multiplication; C- Control
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HRP/CPT/ PATH/24: Survey, host plant resistance to brown spot disease of rice and its

management

In Kharif 2021, brown spot disease incidence and
severity was low in Khammam district while it was
moderate to severe in Nandyal mandal of Kurnool
district on variety NDLR-7. The pathogen B. oryzae
was isolated from brown spot infected samples
collected from Khammam and Kurnool districts (~20
isolates). Artificial mass screening technique was
standardized to identify the resistant sources against
brown spot disease under field conditions. Different
genotypes were sown on raised beds by adopting
the sandwich method wherein, every five test entries
were surrounded by the susceptible variety (BPT
5204) as a border. Pure culture B. oryzae was mass

Artificial screening nursery for brown spot disease
under field condition

All the screened varieties showed varied level of
susceptibility. The disease progression was slow
and it took around 25-30 days to attain the score of
9 in the susceptible varieties. The varieties such as
BPT 5204, Swarnadhan, Gangavati Sona and Purple
rice were identified as highly susceptible; while
CH-45, Tetep, Tadukan and IR-64 were moderately
resistant. The varieties Tetep, Tadukan and CH-45
produced fewer spots of minute size while Phoghak
and Benibogh produced a greater number of smaller
size spots. CG and CGIL (~150 wild rice introgression
lines of O. rufipogon x Samba Mahsuri) and Improved
Nellore Mahsuri (~35 lines of NLR34449 x ISM)
were artificially screened under field conditions. Six
introgression lines out of 150 showed high level of
resistance (CGIL-8 and CGIL-33 with 1 score); while
4 CGIL lines (CGIL -1, 2, 17, 47) recorded score of 2.
Eight lines out of 35 Improved Nellore Mahsuri lines
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multiplied on rabbit food agar medium at 27 + 2°C for
5 days and later exposed to alternate 12 hours to near
UV light and dark conditions for conidial induction.
Conidia were harvested in sterile distilled water and
sprayed in the evening hours (10° conidia/ml). The
inoculated plants were covered with plastic sheet for
48 h to provide a congenial humidity condition for
the germination and infection by pathogen conidia.
The symptoms of brown spot disease appeared after
5 days after inoculation on most of the genotypes as
small reddish-brown spots. The beds were covered
with plastic sheet in night time to enhance the spread

of disease for 15 days.
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High disease press-ure of Brown spot disease
A. BPT 5204; B - Gangavati Sona

screened, showed high level of resistance to brown
spot disease.

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

A total of 36 Sclerotiumoryzae isolates wereobtained
from the disease infected samples of Andhra Pradesh,
Telangana and Tamil Nadu. Cultivar MTU3626was
used as susceptible host. The isolates of S. oryzae were
grown on autoclaved typha (Typha angustata) stem
cuttings (soaked in a solution of 2 % sucrose and 1 %
peptone) for 10 days. Plant inoculation with individual
S. oryzae isolates was carried out at the maximum
tillering stage (45ADS) by placing of 4-5 pathogen
colonized typha stem cuttings inside the hill. Per cent
disease index (PDI) was recorded at a regular interval
of 7 days based on 0-9 scale. In addition, the rate of
disease increase was also calculated. The isolate So15
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recorded highest mean per cent disease index (52.78)
with maximum AUDPC (1196.9 units and the isolate
5031 had the minimum PDI (13.58) with 254.9 units of
AUDPC. The isolate (So15) was considered as virulent
isolate based on the pathogenicity and disease reaction
on MTU3626. The isolate So33 has the highest growth
rate compared to the all the isolates tested.

Five different methods of inoculations - Injection,
spraying of inoculum, placing of the infected
seed between panicle and upper leaf sheath, seed
inoculation and soil inoculationwere tested. Placing

of the infected seed between panicle and leaf sheath,
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and injection method produced the disease. The
rate of increase of disease per day was more in case
of injection method. The effect of major nutrients
(N, P, K) and minor nutrients (Zn and Fe) on stem
rot disease development was studied in pot culture.
Plant inoculation was carried on susceptible cultivar
MTU3626 at maximum tillering stage and PDI was
recorded based on 0-9 scale. Among all the treatments,
T9 (N+P+K+Zn+Fe (Double the
dosage of fertilizers (RDF)) recorded minimum PDI
and AUDPC (7.72; 129.63 units) and TS5 (N+P+Zn+Fe
(-K)) recorded maximum PDI (41.36; 894.44 units)
when compared to control (46.60; 1015.43 units)

recommended

Mineral nutrition on the incidence of stem rot of rice

Treatment Per cent disease | Epidemic rate | AUDPC
index (PDI) (Units d7) (Units?)
T1. NPK (Recommended dosage of fertilizers (RDF)) 12.35 0.03 237.65
T2. NPK (Double the recommended dosage of fertilizers) 13.89 0.04 259.26
T3. P+K+Zn+Fe (-N) 20.99 0.11 432.10
T4. N+K+Zn+Fe (-P) 37.35 0.12 808.02
T5. N+P+Zn+Fe (-K) 41.36 0.10 894.44
T6. N+P+K+ Fe (-Zn) 14.20 0.03 272.22
T7. N+P+K+Zn (-Fe) 14.81 0.05 267.90
T8. N+P+K+Zn+Fe (Recommended dosage of fertilizers (RDF)) 9.88 0.02 181.48
T9. N+P+K+Zn+Fe (Double the recommended dosage of fertilizers (RDF)) | 7.72 0.06 129.63
T10. Control 46.60 0.11 1015.43

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

The bioassay on genome edited and base edited
homozygous mutants (18 mutants) developed at
CPMB & TNAU, Coimbatore was carried out at
IIRR, Hyderabad. The screening was taken up under
contained conditions, using non-transgenic ASD16 and
TNT1 as susceptible and TKM 6 as resistant cultivar. To
evaluate virus resistance, 20-day-old seedlings were
used for release of two to three viruliferous insects per
plant for 8 h to inoculate the virus in healthy mutant
and control plants. The disease severity of each
plant was scored 30 days post inoculation (dpi). For
resistance evaluation, the standard evaluation method
of IRRI was adopted. All the screened T, homozygous
mutants generated from P3 and P4 constructs were
either resistant (score 3) or moderately resistant (score
5). Development of tungro-specific symptoms were

61

observed on the plants at 30 days post inoculation.
Based on the symptomatic development, the reaction
of the mutants and control genotypes varied from 3
to 7 score. All 18 tested mutants were either resistant
(score 3) or moderately resistant (score 5). Bioassay of
these homozygous mutants confirmed that targeted
in SVLFPNLAGKSYVV
residue, specifically in the NL and YV residues are

in-frame modifications
promising in imparting resistance against RTSV.
Thus, the developed ASD16 mutants may serve as
a suitable source of RTSV resistance and can also be
used as a parent to introgress this trait to other indica
genotypes by crossing.
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Screening of ASD 16 - T homozygous deletion mutants for resistance against RTSV - RTD induced symptom
development at 30 days after post inoculation.

Details of the RTD score of homozygous deletion mutants in T, progeny

Event ID RTD score (1 to 9 SES scale) Event ID RTD score (1 to 9 SES scale)
YK-ASD16-P3-10-5 3 NS-ASD16-P4-22-2 5
YK-ASD16-P3-12-1 5 NS-ASD16-P4-29-3 3
YK-ASD16-P3-15-2 3 YK-ASD16-P4-33-3 3
YK-ASD16-P3-16-1 5 YK-ASD16-P4-105-1 5
YK-ASD16-P3-17-1 5 YK-ASD16-P5-31-4 7
YK-ASD16-P3-24-1 5 YK-ASD16-P6-67-2 5
YK-ASD16-P3-82-2 5 GR-ASD16-P6-25-2 7
GR-ASD16-P3-46-3 5 ASD16 7
RR-ASD16-P3-3-7 5 TKM 6 5
NS-ASD16-P4-4-2 5 N1 7
NS-ASD16-P4-9-2 5

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

Six native isolates of Trichoderma and Bacillus having
potential for biocontrol and plant growth promoting
activities in rice were isolated from different rice
growing regions of India. These isolates were
screened for their efficiency in both in vitro and in
vivo conditions for about 3 years. The identity of
the isolates was confirmed both by morphological
and molecular characterization. Three Bacillus spp.
- Bacillus velenzensis strain BIK2, Bacillus cabrialesii
strain BIK3 and Bacillus paralicheniformis strain
BIK4 and Trichoderma spp. -Trichoderma asperellum
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strain TAIK1, and T. asperellum strain TAIKS were
identified. These promising isolates were subjected
for whole genome sequencing using Illumina
platform. The data emanated for Trichoderma
asperellum (TAIK1), Trichoderma asperellum (TAIK4),
Trichoderma asperellum (TAIKS), Bacillus velezensis
(BIK2), (BIK3)
paralicheniformis (BIK4) isolates had an average 100X
coverage of 109X, 150X and 116X; 1447X, 905X and
585X respectively. Further studies on annotation of

Bacillus  cabrialesii and Bacillus

the data obtained in correlation with the lab and field
performance of these microbes would enable them
to be used in metagenomics studies to compare their
performance under natural conditions.
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Assembly Statistics of three Bacillus and Trichoderma isolates

Attributes/ Bacillus Bacillus Bacillus Trichoderma Trichoderma Trichoderma
Statistics velenzensis | cabrialesii | paralicheniformis asperellum asperellum asperellum

Isolate BIK2 BIK3 BIK4 TAIK1 TAIK4 TAIKS5
Contigs 26 28 30 702 473 449
Largest contig | 10,78,503 5,75,880 10,56,155 10,48,585 6,24,435 7,25,734
Total Length 39,00,416 41,08,741 44,18,047 3,72,93,549 3,99,77,543 3,60,36,647
N50 10,29,777 3,20,958 6,27,466 2,26,906 2,07,650 1,61,701
N75 4,40,514 1,91,033 2,26,402 1,14,355 1,07,158 87,099
L50 2 5 3 50 64 70
L75 4 10 6 109 132 144
GC% 46.52 49

TAIK1

TAIKS

Culture plates of (A) Bacillus isolates (B) Trichoderma isolates

TTI : Training, Transfer of Technology and Impact Analysis

TTT/EXT/15: Climate change and Rice

Farming: Farmers and

Adaptation Strategies

Perception

An exploratory study on climate change and rice
farming was designed to elicit the farmers” perception
and adaptation strategies in Tikkamgarh district of
Madhya Pradesh. Information collected through an
interview schedule from 250 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. The upland rice farmers perceived
the climate change in terms of increase in temperature
(82%), abnormal and erratic rainfall (76%) decrease
in total number of rainy days (51%), increased heat
wave in summer (48%), depletion of aquifers (33%)
and appearance of greater number of new insect
pests, disease and weeds (21%). The major adaptation
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measure practiced by the rice farmers to overcome the
climate change were change of rice varieties (45%),
planting early maturing varieties (40%), instead of
transplanting, adopting direct seeding methods (38%)
using drought resistant rice varieties (36%), irrigation
management (28%), use of water harvesting schemes
(26%) replacing rice cultivation with short duration
pulsecrops (19%) and selling their labour in government
sponsored labour schemes (17%) particularly in the
lean season or whenever the crop failed.

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

The project aims to undertake interventions like Seed
smart, Technology smart, Water-smart, Nutrient-
smart practices, weather-smart, Institutional /market
smart activities in the selected villages and study their
impact. A blend of traditional extension methods and

Lead Research
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ICTs are being deployed to disseminate technologies
to farmers. Ecological engineering interventions in
the form of marigold plantation on field borders was
taken up by selected farmers (23) and they earned
an average income of Rs.632/- from sale of flowers
(low demand due to pandemic). Demonstrations on
high zinc rice variety, DRR Dhan 48 were taken up
on farmers’ fields (47) as nutrition smart interventions
and an average yield of 24 q/acre was recorded.
Nutrition information campaign and posters were
designed to emphasize upon the importance of
zinc in the cognitive development of children. The
farmers were motivated to adopt the high zinc rice
variety and include it in their daily diets especially
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families with small children to meet the micronutrient
requirements.

The Ladder of Power and Freedom (LoPF) was
worked out and women farmers were asked to rank
their degree of power (P) and freedom (F) to make
decisions to grow crops/varieties on a scale of one
to five steps. It was observed that 40% of the women
farmers placed their power and freedom to make
decisions at step 2 and step 3 indicating that they had
only a small amount of P&F (2). At step 3 they had the
power and freedom to make some major life decisions
(3). The reason attributed was the need for women to
get permission from male members of the family for
most of the activities.

Ecological engineering interventions on farmers’ fields

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

Based on the various case studies and success stories,
the Farmer Producer Organisations (FPOs) have been
identified as the one of the significant approaches to
accelerate the rice technology transfer. Customised
intervention matrix comprising of demonstrations
on IIRR technologies, Seed Production 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. Efforts were made to
undertake similar interventions with Yazali FPO
(Andhra Pradesh). Profiling of the selected FPOs was
undertaken to identify their technological needs as per
the members of their FPOs. The genesis and activities
undertaken namely providing quality inputs and
extension support through the input shops and trained
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extension staff, Training activities, procurement
activities were documented. A benchmark survey
was conducted among 60 member and non-member
farmers to understand and document the existing
practices among the farmer members. Based on
the need analysis, it was concluded to undertake
evidence hub demonstration on IIRR technologies,
especially bio-fortified technologies. A database on
Farmer Producer Organisations is being maintained
and updated.

- ;f - = UL

Documenting the experiences of the FPO stakeholders
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TTI/TTT/ECON/3: IPR-Competition
interaction in Indian rice seed sector-
emerging scenario- implications for

enhancing quality seed use

Farmer’s seed replacement behaviour was analysed
using Heisy and Brennan (1991) analytical model.
The key parameters like annual rate of gain in yield
through research, annual rate of deterioration in yield
of farmer saved seed, base yield, seed to grain price
ratio, seed rate per hectare, and minimum acceptable
rate of returns were deployed in the optimization
model. At the currently prevailing base (average of 5
years 2013-14 to in 2017-18) yield and seed to grain
price ratio, under the assumption of annual yield
gain of 0.75 percent and 1.6 percent annual decline
in yield potential of farmer saved seed, optimal seed
replacement time ranged between 3 to 6 years across
different states of India. Annual rate of gain in yield
needed for optimal replacement time of 3 years ranged
between 0.8 to 2.3 per cent across different states of
India at seed rate of 50 kg/ha.

District wise rice varietal spread in the state of Andhra
Pradesh was undertaken using three seasons data i.e.
kharif and rabi 2019 and kharif 2020. Total number of
varieties varied between 5 to 18 across 13 districts in
2019 kharif, but in rabi 2019 it ranged between 1 to12. In
2020 kharif, total number of varieties ranged between 4
to 16 across 13 districts. Top variety share in rice area
ranged between 26 to 82 percent in 2019 kharif while
its age ranged between 3-39 years across the districts.
In 2019 rabi the corresponding values were 21t0100
percent and 2 to 41 years across 13 districts of the
state. Top variety share in rice area ranged between
30 to 88 percent across districts in 2020 kharif and its
age ranged between 4-40 years, across the districts.
Number of districts in which the top variety age was
below 10 years was 2, 6 and 1 in 2019 kharif, 2019 rabi
and 2020 kharif respectively.

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

Integrated pest management (IPM) has been accepted
as the main strategy for managing pests throughout
the world. A study was conducted to estimate the
economics and energy efficiency of IPM in rice. The
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study is based on primary data collected from a
sample of 155 SCSP beneficiary farmers (trained in
IPM) and 40 farmers (non-beneficiaries). A total of
195 sample rice growing farmers were selected by
adopting random sampling technique. Based on the
energy equivalents of the inputs and outputs, the
energy ratio, energy productivity, specific energy and
the net energy were calculated. A comparative energy
consumption pattern for IPM and Farmers” practice
(FP) was estimated. Equivalent energy inputs for all
input and output parameters of rice cultivation were
determined from the literature. Equivalent energy
inputs for biopesticides were not found to be available
in the literature and were calculated for the first time
on the assumption that they are inferior chemicals
and hence, the energy conversion ratio was taken
as 10 MJ/Kg. Results showed that the average grain
yield obtained was almost similar in both the systems
(4.4 t/ha and 4.6 t/ha for FP and IPM respectively).
Adoption of IPM saved total energy inputs by 3324
MJ/ha. The B: C ratio for IPM and FP were 1.99 and
1.69 respectively. IPM method of rice cultivation was
energy efficient (8.7) compared to the FP (8.4). The
energy productivity is calculated as 0.28 kg/MJ and
0.25 kg/M] for IPM and FP, respectively. In this study,
the specific index for IPM method and FP were 3.62
M]/kg and 4.05 MJ/kg, respectively implying that
each kilogram of paddy produced by IPM method
will save approximately 0.43 M] of energy compared
to the Farmers’ Practice of rice production. Both the
benefit-cost ratio and the energy efficiency in IPM
were higher than that of the Farmers” Practice. From
the results of the above study, it can be concluded
that adoption of IPM in rice cultivation is economical
in terms of energy and monetary net returns, in
comparison to Farmers” Practice.

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

In 2021, IPM adoption study was undertaken with
fifty farmers’ fields in five villages in Wanaparthy
district of Telangana with IPM components and DRR
Dhan 48. The soil analysis of IPM fields were done
using the on-farm soil testing kit of ICAR-IIRR. The
soils were generally in the range of neutral pH with
few exceptions, which were towards alkalinity, for
which the recommendation of amending the soil with

Lead Research
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more of cow dung/ FYM was recommended to the
farmers. Nutrient management of IPM fields were
in accordance with soil test report. The IPM farmers
adopted the following IPM components,

e Application of FYM / fertilizers as per soil test
report-based recommendations

o Alleyways i.e. leaving one row after every 10 rows,

e Clipping off leaf tips during transplanting for
removing egg masses of stem borer

e Planting of flowering plants on the bunds as
Ecological Engineering approach for enhancement

of natural enemy population

(]!

On-farm soil test being done in Eraldinne >v>i11age
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¢ Alternate wetting and drying

The effectiveness of spray of oils viz., Eucalyptus oil,
Lemon grass oil, Citronella oil and Camphor oil, in
the management of BPH was demonstrated in the
farmers’ fields in Venkatapur Village of Srirangapur
Mandal. Due to the interventions, the number of
sprays ranged from 0 to 1 among the trained IPM.
The farmers resorted to one spray of Acephate or
Chlorpyriphos for the management of BPH. The
respondent farmers obtained higher yield of around
61.93 Q/ha during 2021-22 kharif season compared to
that of 56.48 Q/ha during the previous 2020-21 Kharif.

./

Farmers practicing on-farm soil test in Nagasanipalle
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mers in IPM and distribution of IPM inputs
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TTT/CP/CA/4. Wireless Sensor Networks
integrating with rice DSS model for real
time advisories

Wireless weather sensors, DS18B20 for recording
temperature, DHT22 for temperature and humidity
and weather meter kit for wind speed and direction
and rainfall along with Raspberry PI 4, solar panel
and controller were fabricated for Mini weather
station. Python programs were developed to publish
the data collected from sensors in Google Sheets. This
excel sheet was used as input file to Rice DSS for crop

management advisories.

Raspberry Pl 4

'g DS18B20 b

(((;‘.';.'-"
(R
R

DHT22
T

s

Mini weather station fabricated with Wireless weather
sensors (DHT22, DS18B20 and weather meter kit)

Long term soil fertility experimental data of AICRIP,
Maruteru for 7 years was used for estimating
nutrient requirement using Quantitative evaluation
of the fertility of tropical soils (QUEFTS) model. The

Ecological Engineering approaches followed by farmers in enkatapur village
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treatments of single-nutrient omission plots such as
+PK (N omitted), +NK (P omitted) and +NP (K omitted)
were selected for computation of Accumulated (a)
and diluted (d) coefficients. Internal efficiencies (IE) of
N, P and K were derived and by eliminating upper
and lower 2.5 percentiles of nutrient IE values a and d
values were computed as aN=46, aP=124, aK= 35 and
dN=98, dP=251, dK=58. Nutrient requirement at yield
target of 6 t/ha was estimated. Estimated of N, P, K
uptake values were 98, 32, 118 kg/ha respectively.
Further these models will be integrated with Rice DSS
for generating advisories on Rice crop management.

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

Statistical machine learning based genomic prediction
models for genomic selection in SNP RDP rice data
set has been developed. The data set has been divided
into training and testing data set in the ration of 90:10.
Along with the classical regression and Bayesian
models, machine learning models like artificial neural
network (ANN) and support vector regressions
(SVR) are employed for genomic prediction in the
reported period. The machine learning based models
involves optimization of hyper parameters which
intern leads to accuracy of genomic selection. During
the reported period, the genetic algorithm is used to
optimize the weights of feed forward neural network
in backpropagation algorithm and also to optimize
the hyper parameters of support vector machines.
The developed models outperformed the classical
ANN and SVR in simulated data sets. The genomic
prediction models were implemented in three
environments phenotypic data namely NO, N50, N

Lead Research
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Recommended. The results reveal that ANN model
has outperformed over classical regression, Bayesian,
Random Forest and SVR models in both training and
testing data sets. The ANN model has yielded lowest
RMSE and highest correlation between actual values
and GEBV’s.

Along with the genomic selection models, two stage
space time autoregressive moving average models

68
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for forecasting spatiotemporal rice yield data of A.P.,
India. The weather-based integer valued generalized
autoregressive  heteroscedastic =~ and  artificial
intelligence models were developed to model and
forecast the rice gall midge population using AICRIP
light trap data sets. The artificial neural network
intervention models were developed to assess the

impact of policies or intervention in time series data.
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Transferable Technologies/ Patents/ Genetic stocks/ databases/

generated from recent research out put

DRR Dhan 53

In collaboration with plant pathology, a high-yielding,
fine-grain type rice variety possessing durable
bacterial blight resistance, named DRR Dhan 53. It
has broad-spectrum bacterial blight resistance and
> 10 % higher yield as compared to Samba Mahsuri
and Improved Samba Mahsuri and possessing the
bacterial blight resistance genes, Xa21, xal3, xa5 and
Xa33. It has been released through CVRC.

DRR Dhan 54 [IET 25653 (RP 5943-421-16-
1-1-B)]:

DRR Dhan 54 (IET 25653) was identified as the top-
ranking entry on overall basis in multiple zones with
an average yield of 5-5.5 kg/ha under aerobic condi-
tions in multi-location testing of All India Coordinated
Rice Improvement Project (AICRIP), indicating its wid-
er adaptability and yield stability. DRR Dhan 54 was
released for aerobic system of cultivation in water lim-
iting areas of Zone Il (Haryana), III (Odisha, Bihar and
Jharkand), VI (Gujarat) and VII (Telangana). It is non-
lodging with strong and sturdy culm, long panicles
and seed to seed duration of 115-120 days. DRR Dhan
54 has multiple pest and disease resistance for major
insect pests and diseases such as leaf blast, neck blast,
gallmidge and rice thrips and moderate resistance to
plant hoppers and stem borer and desirable grain qual-
ity traits in terms of high HRR% (65.3%), intermediate
AC% (22.58%) and soft gel consistency.

Jgi‘i‘ - ; 1)

DRR Dhan54
DRR Dhan 56 (IET 26803):

An early duration variety with long slender grains

was developed from the cross between Huang-Hua-
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Zhan*2/Phalguna as a part of Green Super Rice (GSR)
for the Resource-Poor of Africa and Asia- Phase III
a collaborative project between ICAR-Indian Institute
of Rice Research, Hyderabad and International Rice
Research Institute, Philippines. This variety is tall
erect, highly vigorous, non-lodging, non-shattering
and dark green in colour. The plant comes to flowering
within 89 days, plants are 102 cm tall and it produces
good biomass and has long panicles. It has high head
rice recovery (64.1%) and desirable intermediate
amylose content (23.15%). It is resistant to leaf blast
and false smut, moderately resistant to Bacterial leaf
blight and tolerant to stem borer. The variety has
been released for cultivation in irrigated conditions of
Punjab and Haryana.

DRR Dhan 58

DRR Dhan 58, a high-yielding, fine-grain, highly
tolerant variety to salinity and resistant to bacterial
blight was developed. The new variety yields ~12
% more than Samba Mahsuri and Improved Samba
Mahsuri in salinity-prone areas. DRR Dhan 58 has
the major QTL associated with salinity tolerance and
also the bacterial blight resistance genes, Xa21, xal3
and xab.

DRR Dhan 58 (bacterial blight resistant and salinity tolerant, fine-grain type rice variety)

wrs

DRR Dhan 58 released by
CVRC recently is highly
resistant to bacterial
blight resistance and out- ]
yielded the recurrent %
parent ISM (by 27 %) and "]
tolerant check (by 5 %) in .
AVT1-NIL (coastal salinity)
trial of AICRIP (2018-20)

=]
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() Uprooted seedlings

(8) Root morphology

DRR Dhan 59

DRR Dhan 59, a high-yielding, long-slender grain type
variety in the genetic background of Akshayadhan,
resistant to bacterial blight was developed.
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DRR Dhan 59 (IET27280): A high-yielding, bacterial blight resistant variety
(NIL of Akshyadhan possessing Xa33)
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DRR Dhan 59 (RP-5989-47-15-11-1-126-2-13-11 (IET 27280)
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DRR Dhan 60 (IET 28061)

DRR Dhan 60 (RP 5970-2-6-19-16-24-1, IET 28061),
A high-yielding, low soil phosphorous (P) tolerant,
bacterial blight resistant and fine-grain type rice
variety. It is a MAS derived low soil phosphorous
(P) tolerant, bacterial blight resistant, high yielding
and fine-grain type rice culture developed in the
genetic background of a very popular bacterial blight
resistant rice variety, Improved Samba Mahsuri by
using Swarna as donor for Pup 1 QTL. It is possessing
three major bacterial blight resistance genes,
Xa21+xal3+xa5 and the major QTL/gene associated
with low soil phosphorous tolerance, Pupl and has
seed to seed maturity of 125-130 days and gives a
maximum yield of 5.19 t/ ha (under 60 kg/ha of P)
and 4.8 t/ ha (under 40 kg/ha of P). Since, IET 28061
has tolerance to low soil P conditions, therefore it has
potential to make inroads to low-input rainfed areas
of Eastern part of the country and will offer a good
alternate to the farmers and will help the farmers not
only by way of reduced cost of cultivation but also by
fetching good prices in market.

DRR Dhan 60 (bacterial blight resistant and low soil P tolerant, fine-grain type rice variety)

Wl Released by CVRC

|
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DRR DHAN 60

DRR Dhan 62 (RP 6286-Bio Patho 5-156-24-7; IET
28804), a high-yielding, durable blast and bacterial
blight resistant, fine-grain type rice variety was
released by CVRC, 2021 for commercial cultivation

DRR Dhan 63 (IET 26383)

DRR Dhan 63 (IET 26383) is a high yielding biofortified
rice variety possessing high Zn (24.2 ppm) in polished
grains as against 16-17 ppm existing in popular rice
varieties. It is a semi-dwarf medium duration variety
(127 to 130 days) possessing short bold grains. This
variety was released and notified by the Central
Sub-Committee on Crop Standard Notification and
Release of Varieties for Agricultural Crops Govt. of
India vide gazette notification number S.0.8 (E) dt 24*
December, 2021 for commercial cultivation in irrigated
areas of Uttar Pradesh & Odisha (Zone III) and
Kerala (Zone VII). In AICRIP trials of biofortification
conducted during 2016-2018, it recorded an average
grain yield of 5t/ha which is 18.5% and 9.1% higher
than the national yield checks ie., IR64 & BPT-5204
respectively while displayed average Zinc content of
24.2 ppm in polished grains which is 11.5% and 14.2%
higher than national yield checks, IR64 & BPT-5204
respectively. It has excellent grain and cooking quality
characteristics i.e., high milling recovery (70%), high
head rice recovery (59.3 %), intermediate amylose
(24.5%), intermediate ASV (4), soft GC (23 mm) with
very occasionally chalky.

o fl L T _!l'.
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Field view of DRR dhan 63 (IET 26383)
Genetic stocks

RP 5690-20-6-3-2-1 (INGR21176)- germplasm line
was registered as a genetic stock for its dual donor

trait possessing resistance to Brown planthopper
and White backed planthopper during seedling and
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reproductive stages of crop growth. The breeding
line, RP 5690-20-6-3-2-1 has durable resistance
against BPH and WBPH possessing the genes bph4,
Bph9, Bph 17 and Bph32 genes for BPH resistance;
and wbph9 & wbph10 genes for WBPH resistance.

g G

RP 5690-20-6-3-2- =

RP 5690-20-6-3-2-1 of Rice (INGR21176)

during field
screening in hotspot areas against planthoppers

e Wazuhophek (21091; IC0639795 INGR21112)-North
eastern landrace registered as genetic stock with
potential valuable features as ‘tolerance to sheath
blight and low soil P tolerance) (V Prakasam®, Jyothi
Badri, RM Sundaram, C Priyanka, GS Laha, MS
Prasad, VP Bhadana, Ravindra Kale, Mahadeva
Swamy KH, Anila M, Anantha MS and LV Subba
Rao) A rice line from NE India, named Wazuhophek
has been identified to possess tolerance to low soil
phosphorus conditions and also against sheath blight
disease and has been registered with ICAR-NBPGR
as novel germplasm with ID # 21112. Wazuhophek
has been identified to possess novel, non-Pupl type
tolerance to low soil phosphorus. A major QTL
hotspot associated with multiple tolerance-associated
traits has been identified on Chr. 8 with the help of
SSR markers. Further, Wazuhophek has also been
identified to possess a major QTL associated with
sheath blight tolerance, located on Chr. 3. These
two major QTLs can be transferred to elite, low soil
P sensitive and sheath blight susceptible varieties
through marker-assisted selection.

Field screening of sheath blight disease during Kharif, 2019;
A.IR-50-susceptible check; B. Wazuhophek - tolerant land
race; TN1-susceptible check and D. Tetep-tolerant check
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e Phougak (D82) (21087; IC0 639794 INGR21093)-
North eastern landrace was registered as novel
germplasm with ICAR-NBPGR with ID # 21093.
It has potential valuable features such as “tolerance
to sheath blight, resistance to neck blast and

resistance to leaf blast.
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Inoculated Phougak with least lesions, B. Inoculated TN1-
highly susceptible, C. F, plant between BPT5204/Phougak,
D. Panicle clustering in F, plant, E. Clustered panicle in
Phougak

under UBN-2020 in Phougak 2b.
Grain

Resistance to leaf blast

o IET 25443 (INGR21118) : A germplasm line of
rice, named RP25443 has been identified to have a
higher level of grain zinc and has been registered
with ICAR-NBPGR, New Delhi with ID # 21118.
It possesses micronutrient Zn - 22.6 ppm and Fe -
3.36 ppm in polished rice grain.

e Breeding lines in the genetic background of
Mahsuri and MTU1010
possessing the major bacterial blight resistance

Improved Samba

genes, Xa21 + xal3 + xa5 and Xa33, blast resistance
genes, Pi2 + Pi54, low P tolerance QTL, Pupl
along with yield-enhancing genes, Gnla, SCM2

ties
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and OsSPL14 have been developed and validated
through AICRIP trials 2020. These lines can serve
as novel donors for resistance/tolerance.

Low seed phytate mutants-Nagina 22 EMS mutants
showing lesser accumulation of phytic acid.

CRISPR/ Cas gene editing constructs for high yield
and disease-resistant traits in rice.

Eighteen isolates of Rhizoctonia solani ITS region
was sequenced and submitted to NCBI- Genbank.
Accession numbers were Viz.,, MZ566497,
MZ566473, MZ563462, MZ563372, MZ563000,
MZ562955, MZ562893, MZ562887,MZ558753,
MZ558749, MZ558724, MZ558549, MZ558547,
MZ558529, MZ558502, MZ558500, MZ558498 and
MZ558435.

Field of the world: field locations for rice crop in
India. Developed with Agrimetrics, Rothamsted

HRD

IIRR Annual Report 2021

Campus, Harpenden (UK) through DST-ICRISAT
project. https:/ /agrimetrics.co.uk/

The draft genome of YSB was sequenced and
predicted to have 46,057 genes with an estimated
size of 308 Mb. The existence of complex metabolic
mechanisms and genes related to a specific
behavior, possible visual, olfactory, and gustatory
mechanisms responsible for its evolution as
a monophagous pest were determined. The
presence of high-immunity-related genes, well-
developed RNAi machinery, and diverse effectors
provides a means for developing genomic tools
for its management. The identified 21,696 SSR
markers can be utilized for diversity analysis of
populations across the rice-growing regions. The
YSB genome assembly has been deposited in the
National Center for Biotechnology Information
(NCBI) as BioProject PRINA558851.

1. Certified Farm Advisor Course on Sustainable Rice Production MANAGE, Hyderabad 12
Technology (Virtual mode) 15 days 27* Jan - 10t Feb 2021
2. 3 days training on Rice Production Technology ATMA, Valsad, Gujarat 22
10 -12 Feb 2021
3. 3 days program on Sustainable Rice Production technology SCSP-CRIDA, Hyderabad 20
23-25 Feb 2021
4. 3 days training on Rice Production Technology ATMA, Valsad, Gujarat 22
03-05 March 2021
5. Oneday Exposure visit cum Training on Rice Production Technology KVK Bellampalli 19
for Tribal farmers 04 March 2021
6. 3 days program on Sustainable Rice Production Technology SCSP-CRIDA. Hyderabad, 20
16-18 Mach 2021
7. 3 days program on Sustainable Rice Production Technology SCSP-CRIDA, Hyderabad 18
8-10 March 2021
8.  One day programme on “Climate resilient technologies, practices, 28 September 2021 33
awareness for farmers
9. One day programme on “Rice Production Technology” 11 November 2021 27
10. One day Training on Rice Production Technology ATMA, Ranga Reddy, district 26

Farmers’ training programs

Training program on management of zinc deficiency
in rice fields was organized on January 28, 2021
at Deverkonda under the DST-Sponsored project,
Technological of tribal
women. Chelated zinc was distributed for spray
as zinc deficiency was observed in some farmers’
fields in Achamma kunta Tanda and Korra tanda.
Eco-entrepreneurship through

empowerment farm

development
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vermicompost preparation was promoted among
tribal farm women and these units were monitored.

On-campus training on Sustainable Rice
Cultivation Practices for rural youth

A one-day on campus training program on Sustainable
Rice Cultivation Practices for rural youth undergoing
vocational training at Dr. D. Rama Naidu Vignana
Jyothi Institute of Rural Development, Tuniki, Andhra
Pradesh was organized on November, 20, 2021 at IIRR.
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Trainings attended by Scientific Staff

Scientist
Dr. Anantha M S

Dr. Anantha M S

Dr. Divya Balakrishnan

Dr.. Divya
Balakrishnan
Dr. D. Ladhalakshmi

Dr. Fiyaz RA

D Fiyaz RA

Dr. Suvarna Rani
Chimmili

Dr. Suvarna Rani
Chimmili

Dr. Kalyani M
Barbadikar

Dr. Suvarna Rani
Chimmili

Dr. Padmavathi Ch

Dr. AS Hari Prasad

AS Hari Prasad

Dr. Senguttuvel P

Dr. Senguttuvel P

Programme name

Scientific Staff

Understanding the implementation
of genomic selection in a modern

breeding set-up using available

genotypic and phenotypic datasets

and analyses of pipeline

Breeding innovations for crop

improvement to enhance genetic

gains

Creating awareness about
Intellectual Property Rights
protection for the start-Ups and

entrepreneur in Agri horti sectors

Molecular data analysis through

Bioinformatics tools

Breeding Innovation

for

Crop

Improvement to Enhance Genetic

Gains

Sensitization of AICRIP and
Modern Breeding Techniques in

Rice

Sensitization Programme on
Entrepreneurship Development &

Start-up Ecosystem

Hands-on training on CRISPR/

CAS9 mediated gene editing in

plants

Hands-on Training on the Use of
Advanced Tools in Pest and Disease

Predictive Modelling

MDP on Priority setting, Monitoring
and Evaluation of agricultural

research projects

International Training Webinar on
Hybrid Rice Seed Production &

Marketing

Analysis of multilocation

experiments

Advances in hybrid rice breeding
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Organizers

International Rice Research
Institute South Asia Hub, ICRISAT,

Hyderabad

IRRI South Asia Regional center
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Duration

28 October 2020
to 27 January
2021

20 October 2021-
16 November
2021

College of Horticulture and Forestry, 26 - 27 March

Central Agricultural University
(Imphal), Pasighat, Arunachal
Pradesh, under Institutional
Development Plan of National
Agricultural Higher Education

Department of Molecular Biology

2021

01-10 November

and Biotechnology S.V Agricultural =~ 2021
College, Tirupati Acharya NG Ranga

Agricultural University
IRRI, Philippines ISARC

Department of Plant Breeding, Crop
Improvement, ICAR-IIRR

ICAR-National Academy of

20 October - 16
November 2021

14 -15 September

05 - 09 July 2021

Agricultural Research Management,

Hyderabad

SERB Sponsored Workshop
Department of Plant Sciences,
University of Hyderabad

UAS, Bangalore & ICRISAT,
Patancheru, Hyderabad

NAARM, Hyderabad

CIMMYT Nepal

NAARM, Hyderabad

ATPBR

03-10 October
2021

01-05 March,
2021

25-30 October
2021

16 September
2021

28" October- 1°
November 2021
27-29

September 2021
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Dr. Senguttuvel P

Dr. Senguttuvel P

Dr. DVK Nageswara
Rao

Dr. Bandeppa

Dr. Bandeppa

Dr. Manasa V

Drs. C N Neeraja and
Kalyani M Barbadikar

Dr. SK Mangrauthia

Dr. M.S Madhav

Dr. Kalyani M
Barbadikar

Dr. Kalyani M
Barbadikar
Dr. Santosha Rathod

Dr. Santosha Rathod

Dr. Amtul Waris

Dr. Amtul Waris

Dr Santosha Rathod
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Scientific Staff

International training programme
on Hybrid rice seed production and
marketing

National workshop on bridging
yield gaps to enhance food grain
production: a way forward
Advances in Web and Mobile
Application Development

Modern Crop production techniques
in Rice - Importance of Data
collection and coordination in
AICRIP

Alternate Cropping Systems for
Climate Change and Resource
Conservation

Biodiversity and Environmental
Laws for Agricultural Integrated
Nutrient Management and
Nutrient Budgeting through
Advanced models to improve Crop
Productivity

Training workshop on Genome-
Wide Association Studies in Bengal
and Assam

Biosecurity and Biosafety: Policies,
Diagnostics, Phytosanitary
Treatments and Issues

Science Administration and
Research Management

Breeding Innovation for Crop
Improvement to Enhance Genetic
Gains

Understanding and Filing
Intellectual Property Rights
Transcriptomic Data Analysis

Training workshop on online
training program on Transcriptomic
Data Analysis

Creativity in Innovation
Management & Research

Women and Work: Making it Count
(certificate course)

online training program on
Transcriptomic Data Analysis
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National Rice Research Program/

Nepal Agricultural Research Council
(NRRP/NARC), International Maize

and Wheat Improvement Center
(CIMMYT), Seed Entrepreneurs
Association of Nepal (SEAN)

TAAS, CGIAR, ICARDA, and IRRI

ICAR-National Academy of

Agricultural Research Management,

Hyderabad

ICAR-Indian Institute of Soil and
Water Conservation, Research
Centre, Udhagamandalam

University of Aberdeen under the
UKRI-GCRF SANH project

ICAR-National Bureau of Plant
Genetic Resources (NBPGR)

ASCI

IRRI South Asia Regional Center

Schollwell Edu Tech

Centre for Agricultural
Bioinformatics, ICAR-IASRI, New
Delhi

Centre for Agricultural
Bioinformatics, ICAR-IASRI, New
Delhi

ESCI, Hyderabad under Women

Component DISHA (DST sponsored)

Institute of Social Studies Trust
organized by Institute of Social
Studies Trust, New Delhi

Centre for Agricultural

Bioinformatics, ICAR-IASRI, New

Delhi

16-17 September
2021

26 August 2021

06-10 December
2021

22-23 October
2021

29 September - 01
October 2021

18 - 22 January
2021

07-11 June 2021

15- 24 September
2021

13-24 December
2021

20 October - 16
November 2021

27-28 January
2021

28-30 September
2021

28-30 October
2021

22 - 26 November
2021

24 September - 10
December 2021

28-30 September,
2021
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Scientific Staff

Dr Santosha Rathod Analysis of Multi-Location Data ICAR-NAARM, Hyderabad

Dr GS Laha Online Training Workshop for ICAR-NAARM, Hyderabad

Vigilance Officers of ICAR Institutes

Non-Scientific Staff

Mr. S. Amudhan E Governance-Applications in ICAR

October 28-01
November, 2021
16-18 August,
2021

(ACTO, Entomology IASRI 6-10 Sept, 2021
Mr. S. Amudhan Life skill enhancement and

(ACTO, Entomology personality development IARI

Mrs. K. Padmaja (STO, 16-20 Nov, 2021
Soil Science)

Mr. K. Shravan Kumar  Appropriate Sampling Techniques

(TO, Entomology) Including Sample preparation

Y. Roseswar Rao (TO,  and preservation for Soil, Water,

PL. Pathology) Plant and Air samples for various IARI 27 August,2021
K. Ramulu (TO, PL. Analyses

Physiology)

Mr.S. Sadanandam Training program on repair and 10-12 August
Mr. Bharatraju maintenance of office buildings 2021

Mr. Bharathraju GEM Training Ni-MSME 28-30 July 2021

Mr Navneet Kumar

Mr. Ashfaq Ali

virtual training on Accrual
Accounting

GEM Training

Mrs. S Hemalatha

Intellectual Property Management and
Transfer/Commercialization of agricultural
technology

Memorandum of Agreement (MOAs) and
Memorandum of Understanding (MOUs) signed

An Agreement signed between Valagro Biosciences
Private Limited on 23.09.2021 to carry out the
evaluation of the products for field development
trials with at otal out lay of Rs.11,20,560/ -.

Memorandum of Understanding (MOU) was
signed on 22.10.2021 for licensing ICAR-IIRR
line INGR15002 with M/s
Savannah Seeds Pvt Ltd on non-exclusive basis for

developed rice
their research purpose and received Rs.1,50,000/ -
as licence fee.

INGR15002 developed in the background of
PR114 with resistance to leaf blast and neck blast
and found that it carries novel blast resistance
genes i.e., Pi68. The DRR-BL-31 line has been
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NRRI -Cuttack 22- 26 Nov, 2021

Ni-MSME 28-30 July 2021

registered as INGR15002 by Plant Germplasm
Registration Committee (PGRC) of Indian Council
of Agricultural Research on April 21, 2015. The
unique line (INGR15002) having Pi68 offering
the leaf and neck blast resistance was licensed to
M/S Ankur seeds, M/S Sriram Bio seeds and M/S
Savannah Seeds Pvt Ltd and generated revenue of
Rs 4.50 Lakhs

A MOU was signed on 28.10.2021 between ICAR-
IIRR and ITC eChoupal for Evaluation of Farmers
Acceptance of New IIRR varieties & technologies
for enhancing the rice production.

MOUs were also signed for academic collaboration
with Chaudhary Charan Singh University, a public
state university located in Meerut, Uttar Pradesh,
Malla Reddy University, Hyderabad,
Telangana University,

India,
and Yogi Vemana

Idupulapaya, Andhra Pradesh.

e Material Transfer Agreement (MTA) was signed
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Institutional Act

on 03.08.2021 between National Institute of
Plant Genome Research (NIPGR), New Delhi,
ICAR-Indian Institute of Rice Research (IIRR),
Hyderabad and ATGC Biotech Pvt Limited in
connection with the transfer of material as part
of the ongoing DBT project titled “Imparting

sheath blight disease tolerance in rice”. The
NIPGR, New Delhi will supply the E. coli and
ATGC, Hyderabad will formulate the protein
and ICAR-IIRR institute will
evaluate the protein.

from E. coli

* MTA signed on 03.08.2021 between ICAR-Indian
Institute of Rice Research (IIRR), Hyderabad
and ATGC Biotech Pvt. Limited, Hyderabad in
connection with the transfer of Antagonistic fungi
and its metabolite for formulation of antagonistic
microbes and their secondary metabolites under
collaboration work.

Revenue Generation

An amount of Rs. 189 Lakhs was received through
testing of varieties and hybrids, contractual services
for the evaluation of breeding lines for quality,
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diseases, insects and also assessing the efficacy of new

molecules/chemicals.

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 huge revenue. A profit of Rs. 8.01
lakhs was generated for the financial year 2020.

Externally funded projects

Eight new externally funded projects have been
sanctioned during 2020 (Appendix 5) with a budget
outlay of 311 lakhs. A total of 45 externally funded
projects are currently being handled at the Institute

(Appendix 6).
Awards & Recognitions

e Dr. RM. Sundaram was elected and inducted as a
Fellow, National Academy of Sciences, India (2021
onward).

e Dr. RM. Sundaram was elected as President,
Society for Advancement of Rice Research,
Hyderabad (2021 onward).

* Dr. RM. Sundaram was nominated as the Outside
Expert for Institute Biosafety Committee of M/s
JK Seeds by Department of Biotechnology, Govt.
of India (2021 onward)

* Dr. RM. Sundaram was nominated as the member
of Institute Management Committee of ICAR-
NIASM, Baramati (2021 onward)

* Dr. RM. Sundaram was elected as a EC member of
Hyderabad Regional chapter of Indian Society of
Genetics and Plant Breeding (2021 onward).

* Dr. RM. Sundaram was elected and inducted
as a Fellow, National Academy of Agricultural
Sciences (2019 onward).

e Dr. RM. Sundaram was elected as Vice-President,
Association of Rice Research Workers, India (2019
onward).

e Dr. RM. Sundaram was selected as Executive
Council Member-Federation of Asian Biotech
Associations (2019 onward).

e Dr. RM. Sundaram was selected as Executive
Council Member-Agri Biotech Foundation,
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Hyderabad (2019 onward).

Dr. RM. Sundaram was selected as Member,
Expert Committee of APEDA funded projects
operated by International Rice Research Institute,
Philippines

Dr. M.S Madhav is serving as Editor/Academic
Editor of PLoS One, BMC Plant Biology and
Annals of Genetics

Dr. M.S Madhav was elected and inducted as a
Fellow, Royal Society of Biology (P0143407; UK,
London) (2022)

Dr. P. Revathi, Senior Scientist (Plant Breeding),
Hybrid Rice-Crop Improvement Section, IIRR,
Hyderabad successfully completed ICAR-Post
Doctoral Fellowship (PDF) on 11* October, 2021
under mentorship of Dr A. K. Singh, Director,
Division of Genetics, IARI, New Delhi

Dr. P Revathi was nominated by the Indian Society
of Plant Breeders (ISPB) as editorial board member
of peer reviewed journal “Electronic Journal of
Plant Breeding” (NAAS ratings 5.14) for the year
2021-22

Dr. Sailaja B served as a Jury member for “Virtual
Two-day National Level 24 hours Hackathon (V]
Hackathon) on Victory & Joy in Smart Innovations
in the domains: Agriculture, Healthcare and
Cyber Security” organized by Department of
CSE in collaboration with CSI funded by AICTE
under SPICES, VNR VJIET, Hyderabad during
29t 30t October, 2021.

Dr. Jyothi Badri and Dr. Divya Balakrishnan were
selected as invited editors in the Journal Frontiers
in Genetics.

Best Oral presentation Award for the paper
“Prakasam V., C Priyanka, K Chakrapani, D. Ladha
Lakshmi, G. S. Laha, C. Kannan, D. Krishnaveni,
K. Basavaraj, G. S Jesudasu and M. Srinivas Prasad
(2021). Oral presentation on Potentiality of new
fungicide Mefentrifluconazole 400 g/1SC to curtail
sheath blight and grain discoloration of paddy.
National e-congress on Plant health and food
security: challenges and opportunities, March 25-
27,2021
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Indian Phptopathological Society
8" International Conference (Hybrid Mode)
Plant Pathology: Retrospect and Prospects

March 23-2¢, 2022
Venus: Sri Karan Narendra Agricutiure University, Jobner~Jaipur, Rejasthan, India

This is to certify that Dr: V. Prakasam, ICAR-Indian Institute of Rice Research, Hyderabad,
Telangana, India has been awarded "Best Oral Presentation” for paper presentation on
“Understanding ecological diversity of sheath blight pathogen Rhizoctonia solani from
ecosystem in India through phenotyping and whole genome sequencing
G5)" authored byV: Prakasam, C. Priyanka, R M. Sundaram, G. Rekha, Gopaljee Jha, M.
Vikraman, C. Kannan, G.5. Laha and M.S. Prasad in IPSCONF2022 held at SKNAU, Jobner-
Jaipur, Rajasthan, India.
%/ % G'.L‘*’
Dr. Robin Gogol Dr. M.L. ar Dr. Pratibha Sharma
Seartary IPS Orgeniing Socretay, PSCONF 2022 Froaidot, S 4
oo, IPSEONF 2022

* Dr. Jyothi Badri received Dr. KS Behera best

paper Award on 17" Dec., 2021 during ARRW

Diamond Jubilee National Symposium on
“GenNext Technologies for Enhanced Productivity,
Profitability and Resilience of Rice Farming” from
16-17*" Dec 2021 organized by Association of Rice
Research Workers (ARRW), Cuttack, Odisha for
the paper entitled “Genetic analysis of dormancy
and shattering traits in the backcross inbred lines
derived from Oryza sativa cv. Swarna / O. nivara
Ac. CR100008” published in Vol. 57 No. 1, 2020 (1-

13) of ORYZA.

Dr. R. Mahender Kumar, Principal Scientist, ICAR
- IIRR, was awarded Fellow of Indian Society of

Agronomy on November 24, 2021.

Dr. Mangaldeep Tuti, Scientist, ICAR - IIRR was
awarded Associate Fellow of Indian Society of
Agronomy on November 24, 2021.

Dr. Rathod was
Outstanding Achievement Award in the field of

Santosha conferred the

Agricultural Statistics and Best Oral Presentation
“Modelling
and Forecasting of Rice Yield Using Hybrid

award for Presentation entitled
Spatiotemporal Time Series Approach” during
3 International Conference (Hybrid Mode) on
Food, Agriculture and Innovations during 24-26
December, 2021.
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Category Name of the publication
Crop Characterisation of resistance to rice leaf folder,
Protection Cnaphalocrocis medinalis, in mutant Samba

Social Science

Mahsuri rice lines” Published in Entomologia
Experimentalis et Applicata 02 July 2021.

“Two Stage Spatiotemporal Time Series Modeling
Approach for Rice Yield Prediction & Advanced
Agroecosystem management” Published in

Agronomy. 2021; 11(12):2502

Crop Effect of different cooking methods on loss of

Production iron and zinc micronutrients in fortified and non-
fortified rice, Saudi Journal of Biological Sciences,
(2021) https://doi.org/10.1016/j.sjbs.2021.02.021.

Crop PAP 90, a novel rice protein plays a critical role in

Improvement regulation of D1 protein stability of PSII. Journal of
Advanced Research 30 (2021): 197-211.

Copy Right
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Best Research Paper, 2021

Authors

Sumalatha Javvaji, Uma Maheswari Telugu, Ramana
Damarla Bala Venkata, Maganti Sheshu Madhav,
Santhosha Rathod, Padmavathi Chintalapati

Rathod S, Saha A, Patil R, Ondrasek G, Gireesh C,
Anantha MS, Rao DVKN, Bandumula N, Senguttuvel
P, Swarnaraj AK, Meera SN, Waris A, Jeyakumar P,
Parmar B, Muthuraman P, Sundaram RM.

M. Mohibbe Azam, S. Padmavathi, R. Abdul Fiyaz,
Amtul Waris, K.T. Ramya, Chirravuri N. Neeraja

M. Raghurami Reddy, Satendra K. Mangrauthia, S.
Venkata Reddy, P. Manimaran, Poli Yugandharb, P.
Naresh Babu, T. Vishnukiran b, D. Subrahmanyam,
R.M. Sundaram, S.M. Balachandran

Copy right (SW-14256/2021) received as a team
for the development of IIRR Geoportal on disease
distribution maps of blast, bacterial blight, sheath
blight and false smut disease.

IIRR  Geoportal- http://www. iirr-geoportal.in
(Copyright No. SW-14256/2021)

A Web based Photothermic Indexing (PTI)
https:/ /icar-
iirr.org/index.php/services/rue-pti-calculator
(Copyright No. SW-14313/2021)

Calculator For Rice Genotypes -

=
C Extracts

from the Register
of Copyrights

Chayritic Offics

T

A Mobile App on IIRR Profile in English - https://
play.google.com/store/apps/details?id=in.
iirrmobapp.hava.myapp5_4_18 (Copy right No.
SW-14289/2021)

Patent filed: Azam MM, Surekha K, Tuti MD,
Kumar M, Amtul Waris, and Fiyaz AR. (2021).
Method for preparation of stabilizer free silicic
acid for foliar application and formulation thereof.
Indian Patent Application Number 202141061758
dated 30/12/2021.

C Extracts
from the Register
of Copyrights

Copyright Office
et o bt

Copyrights received during 2021
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Portals/Websites/Mobile Apps
e IIRR Seed Portal (httpsy//wwuw.iirr-seedportal.in)

Seed is the most important basic and critical input
required for Rice Production. The responses of all
other inputs depend on quality seeds to a large
extent. The use of modern improved varieties
or hybrids increase yield to still higher level.
Many varieties/hybrids have been developed
by Indian Institute of Rice Research for rice
cultivation suiting to the need of the famers. To
facilitate seed procurement online, IIRR seed
portal has been developed and hosted at https://

www .iirr-seedportal.in ).

Our Seeds are

Best Quality Shipping Secure Payments

Home page of IIRR Seed Portal

IIRRSTAT (http:/14.139.94.107:8084/)

IIRRSTAT - a web based statistical package has been
developed to analyse multilocational experimental
data of Random Block and Split plot designs and
generate reports along with CD, CV and statistical
This software
upgraded version of DRRSTAT developed during
2004 for RBD and SPLIT plot designs. Standalone
version i.e DRRSTAT requires MS Access package
and need of installation of software. DRRSTAT has
been successfully used for AICRIP data analysis for

significance in excel format. is

15 years.

All the features available in DRRSTAT were
covered in I[IRRSTAT with new features like copy

and paste data from Excel files (Excel Interface)
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and generate reports to Excel. This is very user
friendly and easy data entry than the old version.
Users can register in the site and experience the

ease of analyzing the experimental data. This
package is presently available at the URL
http://14.139.94.107:8084/ .

RBD Analysis

split Analysis

B

Home page and RBD and Split Analysis user interfaces
of IIRRSTAT

Rice IPM Mobile App in English Language

Rice IPM app was developed in Telugu language
and uploaded in Google play store during 2019. The
content of app was translated to English language and
app was developed in English for further translation

to Hindi and other local languages to reach farmers in

L] w0 w2z
€ Brown planthopper / White ba.. #
HOWTOIDENTIFY?  Muasewiw ascrices

[How to identify?

different rice growing regions.

Brown planthopper / White
backed planthopper / Hopper

burn

WEPH NYMPHS § ADULT

S ik
o P 0TS

. 9 |

|
L

Visible symptoms  Rice crop growth stages.

BFH NYMPHS & ADULTS WEFH NYMPHS & ADUL

(MTU o ya (M
2067), Krishr 2077), Surya (BPT 4358),
Vajram (MTU 5248, Pratibha (MTU 5293), Deepti (MTU
4870). Godavari(MTU 1032).

1010,

Cultural practices
MOULTED SKIN OF 8PH

yways  Vihile planting, for every 2 meters,
alleyw

alley
emall

= Initially, BPH infested plants turn into light
yellow colour.

= Gradually, infested plants dry up in circular
tashion

= B planthoy white backed

ppers  or
n be seen in groups at the base

plan
of the
= Left over moulted skins are visible on the stem.
> First infestation of these insects appear at

laces where the crop was planted with closer
spacing or at places where there are more tillers

Management practices

Rice IPM Mobile App screens
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* Dr.Shaik N Meera, Principal Scientist is continuing
ain the post of Senior Technical expert on Digital
Agriculture and extension system at International
Fund for Agriculture development (IFAD) at
Cairo, Egypt during 2021.

RTI Activities

e Totally 8 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

e Annual Transparency Audit document (self-
appraisal) was prepared

e Frequently asked Questions (FAQs), RTI manuals
and transparency audit documents were uploaded
in IIRR website at https://icar-iirr.org/index.
php/about-iirr/rti

Important Institutional Meetings

Annual Hill Rice Research Group Meeting
The 8th Annual Hill Rice Research Group Meeting
was held during 24-25th February 2021 at ICAR-IIRR,
Hyderabad in virtual mode under the chairmanship
of Dr. T R Sharma, DDG (Crop Science) ICAR. DrY
P Singh, ADG (FFC) ICAR, Co-chaired the session.

Boo
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After remarks of Dr. D Subrahmanyam, Director
(ICAR-IIRR), Dr. AVSR Swamy presented the action
taken report of 2019 workshop and results of AICRIP
Kharif 2020 of Hill ecology. Various cooperating
centers under Hill ecology presented progress made
during 2020.

56" Annual Rice Group Meeting (ARGM)

The 56" ARGM was held during 8-15% April 2021
in virtual mode and attended by Dr. Trilochan
Mohapatra, Honorable Secretary, DARE and DG,
ICAR and other dignitaries. Dr. D. Subrahmanyam,
Director (A), ICAR-IIRR welcomed the dignitaries
and delegates of AICRIP, QRT, RAC, IRRI and private
seed industries. Dr. D. K. Yadava, ADG (Seed) stressed
the importance of the AICRIP system in India’s rice
research. Dr. Y. P. Singh, ADG (FFC) appreciated all
the AICRIP cooperators for the excellent conduct of the
trials in spite of the COVID pandemic situation. Prof.
H.S. Gupta, Retd. Director, ICAR-IARI and Chairman
QRT (ICAR-IIRR) cited that 391 varieties including 75
rice hybrids of having the potential in boosting rice
production under climate change conditions were
released through AICRP during the last eight years.
Dr. Trilochan Mohapatra, Honorable Secretary, DARE
and DG, ICAR appreciated the efforts in carrying out
the AICRIP work despite the pandemic situation.
Dr. Y. P. Singh thanked Hon’ble Director General for

3Io0oOND00OOD0ODOD00D000B00
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his in-depth analysis and discussion. Two technical
sessions were organized to present the consolidated
results of AICRIP trials conducted during 2020 and to
finalize the technical program for 2021.
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A special session on the IRRI-ICAR collaborative
program was held on 20" April 2021 followed by a
presentation on ‘Impressions and Recommendations
of QRT by Dr. H. S. Gupta.

Expert Committee Meeting on Revisiting AICRIP Guidelines

The first meeting of the expert committee on revisiting
some of the AICRIP guidelines for evaluation of
entries was held in virtual mode on 28th April 2021
under the chairmanship of Dr. J.P. Tandon, Former
ADG (F&FC), ICAR, New Delhi. The members of
the committee were Dr. D.K. Yadava, ADG (Seeds),
ICAR, New Delhi, Dr. AK. Singh, Director, ICAR-
IARI, New Delhi, Dr. Navtej Singh Bains, Director
of Research, PAU, Ludhiana, Dr. R.M. Sundaram,
Director, ICAR-IIRR, Hyderabad, Dr. AVSR Swamy,
Principal Scientist, ICAR-IIRR, Hyderabad, Dr.
Jogi Naidu, Associate. Director, RARS, ANGARU,
Maruteru, A.P., Dr. B.C. Viraktamath, former
Director, ICAR-IIRR, Hyderabad, Dr. S.R. Das, Retd.
Professor, OUAT, Bhubaneswar, Dr. S.K. Pradhan,
Principal Scientist, ICAR-NRRI, Cuttack and Dr.
A.S. Hariprasad, Principal Scientist, ICAR-IIRR,
Hyderabad. An eleven-point agenda was formulated
with existing practice and suggested modifications for
further discussion in the next meeting.

Varietal Identification Committee Meeting

Varietal Identification Committee (VIC) Meeting in
virtual mode was held on 8" June 2020 under the
chairmanship of Dr TR Sharma, DDG (Crop Science),
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ICAR. All the 38 proposals, including 32 varietal
entries and 5 hybrid entries were critically examined
for their overall, zonal and state yield performance
over the years, reaction to biotic/abiotic stresses,
performance in agronomic trials and quality features.
A total of 26 entries including 23 varietal and 3 hybrid
entries were identified and recommended for CVRC
and two other hybrids for SVRC release.

87" Central Sub-Committee on Crop
Standards, Notification and Release of
Varieties for Agricultural Crops (CVRC)
meeting

The 87" meeting of Central Sub-Committee on Crop
Standards, Notification and Release of Varieties for
Agricultural Crops held through Video Conferencing
on 22" September, 2021 and 18" October, 2021
under the Chairmanship of Dr. T.R. Sharma, Deputy
Director General (Crop Sciences), Indian Council
of Agricultural Research (ICAR) and Co-Chairman
Dr. SXK. Malhotra,
Govt. of India. The Sub-Committee approved and

Agriculture Commissioner,

recommended 26 varieties/hybrids for release and
notification through CVRC and notification of 46 state
varietal/hybrid releases. Further, Telangana Sona
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(RNR 15048) was considered for area extension to the
state of Karnataka. The same were notified / released
and notified through S.O. 8(E). dt 24" Dec, 2021. Of
the total 26 varieties/hybrids notified and released
through CVRC, six new rice varieties from ICAR-IIRR
were released and notified.

Virtual Research Advisory Committee
Meeting

The Research Advisory Committee (RAC) Meeting of
ICAR-Indian Institute of Rice Research, Hyderabad
was held on 26 July, 2021 through virtual mode
(Video conferencing) under the Chairmanship of Prof.
Akhilesh Tyagi, University of Delhi South Campus,
New Delhi. The following RAC members joined the
meeting via zoom facility: Dr. Y.P. Singh, ADG (FFC),
ICAR, New Delhi; Dr. S. Leena Kumary, Registrar
(Retd.),
Dr. N. Raghuram, Professor, University School of

Kerala Agricultural University, Thrissur;

Biotechnology, GGS Indraprastha University, New
Delhi; Dr. Mayabini Jena, ICAR Emeritus Scientist,
Division of Crop Protection, ICAR-NRRI, Cuttack; Dr.
P.C. Rao, Dean (Rctd.), PJTSAU, Hyderabad; Dr. Prem
Lata Singh, Head (Retd.), Division of Agricultural
Extension, ICAR-IARI, New Delhi; Dr. Dipankar
Maiti, Director, ICAR-NRRI, Dr. R.M. Sundaram,
Director, IIRR and Dr. M.B.B. Prasad Babu, Member
Secretary. The Farmers, Shri. Ramanaiah Chakilam
and Shri Bandaru Kushalaiah also participated in the
meeting. At the outset, Dr. R.M. Sundaram, Director,
IIRR welcomed the RAC team. In the introductory
remarks, the chairman and members of the RAC,
appreciated the Scientists for their research output

despite the Covid-19 pandemic.
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Virtual field monitoring of AICRIP trials

During Kharif 2021 AICRIP monitoring of various
zones were conducted by Scientists of ICAR-IIRR
and ICAR-NRRI through a series of zone wise virtual
field monitoring. AICRIP centres have supported
the assessment of entries of trials by nominating

monitoring teams from their organizations.

Hills ()

The first interactive meetings with AICRIP centres
were held during 2021 in virtual mode across the
zones. The meetings were chaired by Dr. R. M.
Sundaram, Director, ICAR-IIRR, Hyderabad and
coordinated by Dr. L.V. Subba Rao, PI, AICRIP. Centre
wise presentations were made on the status of receipt
of trials, trial conduct, self-monitoring, breeding
material generated and evaluated, breeder seed
production and recent releases from the respective
centres. The virtual presentations from the centres
were along with a multi-disciplinary monitoring team
from ICAR-IIRR participated in the meeting. All the
co-operators from different centres of the hill zone
presented the progress of AICRIP trials and various
issues were deliberated during the course of the
meeting.
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Institute Research Council (IRC) Meeting

The Institute Research Council (IRC) Meeting was
organised on 23 - 24 Aug, 27-28 Aug and 1st, 2nd,
4th and 6th Sep 2021 (8 days) for the year 2021. The
progress and achievements made by all the scientists
was discussed in detail along with the future plan
of work. New project proposals were presented for
approval by the IRC.

Field IRC for the year 2021 was held on 1%, 2" and 11*
Nov 2021. Dr R M Sundaram, Director and Chairman
(IRC) along with all the scientists and technical
officers participated in the field IRC. The progress of
all the field-based experiments were explained by the
respective PlIs of the Institute Research Programme.
Director appreciated the efforts of all the scientists in
effectively conducting the field experiments. Various
aspects regarding the ongoing experiments and
planning for the next season’s experiments were

thoroughly discussed.

Virtual Annual Review Meeting of CRP
Biofortification

A virtual meeting to review the progress of ICAR-
CRP on Biofortification in selected crops for
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nutritional security was held under the chairmanship
of Dr. T R Sharma, DDG (CS) on 30" Nov 2021. Dr.
D.K. Yadava, ADG (Seeds) and Dr. R.M. Sundaram,
Director, IIRR, Hyderabad & Coordinator, CRP-
Biofortification facilitated review meeting followed
by the presentations of the status and progress by
Dr. C.N. Neeraja (IIRR, Hyderabad), Dr. Sewaram
(IIWBR, Karnal), Dr. P.K. Mandal (NRCPB, New
Delhi), Dr. Firoz Hossain (IARI, New Delhi), Dr.
Hariprasanna K. (IIMR, Hyderabad), Dr. C. Tara
Satyavati (PC, AICRP-Pearl millet, Jodhpur), Dr. T E
Nagaraja (PC, AICRP-Small millets, Bengaluru), Dr.
R Ananthan (NIN, Hyderabad), and Dr. S B N Rao
(NIANP, Bengaluru).

ICAR-IIRR held Virtual Review Meeting
of CRPHT (Hybrid Rice)

Director, ICAR-IIRR reviewed the progress of work
under CRP-Hybrid rice on 29-11-2021. All the nine
network centres presented the research highlights/

achievements made during the year.

Director complimented the excellent work towards
improving the yield of heterosis in spite of COVID
pandemic and related problems. He laid emphasis



on the CMS line and maintainer line improvement in
a more vigorous and focused way. He also stressed
molecular genotyping of all the restorers through
fertility restoration (Rf) makers, in addition, to test
crosses and combining ability studies.

Other Institutional Activities

International women’s day celebrated

The International Women’'s Day was celebrated at
ICAR-IIRR under the theme “Women Leadership
Equity &
Empowerment” in the institute auditorium. The

in  Agriculture: Entrepreneurship,

guest speaker, Ms. Manju Latha Kalanidhi, Senior

Journalist and founder of the Rice Bucket Challenge,
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a social initiative to help the needy, deliberated upon
the immense role women farmers play in providing
food security and acknowledged the role of women
scientists of the institute in contributing to rice
science. Dr. D. Subrahmanyam, Director (A) of the
institute, highlighted the significance of celebrating
the International Women’s Day and acknowledged
the contribution of women scientists, administrative
and finance personnel in institutional building.

On the same day, Women’s Day was also organised
and Best Woman farmers were felicitated in
Mutharam, Mudigonda and V.V. Kistapuram villages

of Khammam district under SCSP Scheme.

7 International Day of Yoga

ICAR-IIRR organized a Virtual gathering to celebrate
the 7" International Day of Yoga on 21 June 2021.
More than 65 participants including the permanent
staff, AICRIP scientists, and research scholars of the
institute attended the function. Dr. R M Sundaram,
Director, ICAR-IIRR briefly enlightened the different
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types of Yogasanas and their benefits in life in
the present context. Ms Deepti Mantri, Founder,
Yogashala, Hyderabad demonstrated several simple
Yoga techniques (Sukshma Vyayam) that were helpful
for relieving physical and mental strain and stress.
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EXTENSION ACTIVITIES
Tribal sub -Plan Activities

Over 2480 tribal farm families of Andhra Pradesh
(400), Assam (250) Chhattisgarh (300), Jharkhand
(300), Jammu and Kashmir (280) Karnataka (300),
Kerala (250), and Telangana (400) 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, sprayers, tarpaulins,

rodenticide, water pipes, zinc sulfate, 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 9% in
Jharkhand and maximum of 22% in Telangana and
Andhra Pradesh.

ITRR-SCSP Activities

The biofortified seed, viz., DRR Dhan 48 was provided
to 230 beneficiaries of Wanaparthy, Yadadri Bhongir
and Medak districts of Telangana. The seed of
ICAR-IIRR viz., ISM (383), DRR Dhan 42(132), DRR
Dhan 44(22) and DRR Dhan 50(3) was provided to
the beneficiary farmers of Telangana and Andhra
Pradesh. Drying sheets, sprayers, pheromone traps
and lures, herbicide, insecticide, fungicide, green
manure seed and storage bins were also provided to
the beneficiaries under I[IRR-SCSP program. A total
of 2,799 demonstrations were organised under ICAR-
IIRR-SCSP. These demonstrations were organised in
collaboration with SKUAST, Jammu, RARS, Maruteru,
ANGRAU, Andhra Pradesh, TNAU, Coimbatore,
| T8 _— V il

Tamil Nadu, KVK, Chamarajnagar, Karnataka,
KVK, Jammikunta, Telangana, KVK, Gaddipally,
Telangana, YFA-KVK, Wanaparthy, Telangana,
KVK, Medak, Telangana, KVK, Yagantipalle, Andhra
Pradesh and RASS KVK, Andhra Pradesh and RRS,
Chinsura, West Bengal. ‘Field Day’ was organised
in Govindapalli village of Kurnool district of
Andhra Pradesh on 13" December 2021. Seven off-
campus 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 Vermicompost and
Water saving technologies.




Post relaxation of COVID-19 norms on large

gatherings, institute very joyously celebrated
the 7" Foundation Day on December 18, 2021 in
physical mode. All the IIRR personnel along with
Retired IIRR personnel were specially invited
and felicitated for their services to the institute.
Dr. R M Sundaram, Director, 1IRR, Hyderabad
shared the key achievements of the institute that
highlighted release of 9 varieties by CVRC, Gene
identified for phosphorus use efficiency, Improved
crop production technologies and efficient tools
that were developed and distributed to farmers
through effectively conducted capacity building
and outreach programmes, training programme
last year. The Foundation Day, SVS Shastry
memorial lecture on Rice Improvement: New
Breeding Technologies was delivered in virtual
mode by the DDG (Crop Science), ICAR, Dr. T R
Sharma a well-known Plant Molecular Biologist. He
dwelled on the challenges facing rice production
in the country in terms of growing population,

reduced resources of land, water, labour and other
resources. Dr. Praveen Rao Velchala, VC, PJTSAU,
Guest of Honor for the program highlighted the

{4

Scientist and Farmers Gathering
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concern of water shortage in India and about poor
water use efficiency in rice. Dr. Himanshu Pathak,
Director, ICAR-National Institute of Abiotic Stress
Management, Baramati, the special guest of the
program emphasized on nitrogen use efficiency in
rice and suggested to re-orient the AICRP on rice
on this line. On this occasion, best Research Papers
under four categories viz. Crop Improvement, Crop
Protection, Crop Production and Social Sciences
were awarded to the selected scientists.

World Soil Day 2021 celebration

ICAR-IIRR organised World soil day on 5" of
December, 2021 at Rudraram village, Shabad mandal,
Ranga Reddy District of Telangana. A team of eight
scientists comprising Soil Science, Agronomy,
Plant Breeding, Entomology and Pathology, village
sarpanch and more than 50 rice farmers were
participated in the programme. Soil scientists of
ICAR-IIRR were delivered talks on importance of soil
day and its theme of the year (Halt soil salinization,
boost soil productivity); highlighted the importance of
soil health, primary and micro nutrient management,

saline soil management, vermicompost preparation

Demonstration of LCC
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and straw management. Other subject scientists were
explained about newly released varieties for pest and
disease resistance, high Zn content, short duration
and pest and disease management etc. Soil samples
brought by the farmers were analysed by rapid soil
health testing kit and the soil health cards were
generated on the spot and they were distributed to
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the farmers with proper guidelines on the fertiliser
input management. Posters on soil sampling, saline
soil management, compost preparation using straw,
images of pestand diseases were displayed. Use of leaf
colour chart (LCC) on urea economy was explained
and distributed to the farmers for their benefit.

ICAR-IIRR organized official language implementation

WRA IEd SUYE YT, gUEg § 2021 & GRE
TS FATa TRt Sa=r 71 gARE

HIHSTY - W et ST Y&, ee0aTg # 14 fadew @
13 TR, 2021 3 G et a1 H1e FHRIE o1 SIS feham
T | I A1 7 6 S feal | gt 11 faferm foanfiarett
(eTaTe, HenTd, Sinert oMfg) &1 oM forar mar | S
Aeh, Aehrileh, TRITHTh T ST HeTaeh, T el 311e;
A I2-2 IHTE T IEAT & G197 o | 5o 3TelTaT 3o J1g &
i ) 7 gaer aifvrar ot wrefrar mar |

STFIER 27, 2021 Hi &G a1 7 F R Swife fafe
AT & fasiarsti & &R U9 THI0T-Ud faaRor §ARle
I SIS foaT TT | §RIg a1 YART AR B ST
g 7T & g3 | HAvYH €. Hexl FHR, aRE dehleh SRt
(TSTHIT), HIHSII-HRAT Hed ST HEIT TG TSTHI
THIY, TR 16l ST S8, SE3aT1g A GARIE H Sufedd
AN &l T a1 | TaHTd 3ol TS ay & g &I |
YUd ST SATaa Ga€t Sl R aifie ufaded Ta fée
T A GARIE & R TSI wrighH! W RiEe weqd
foraT | 321 Sad TARIE &l T%hd s & g = & SEikd
oft ATl Tg eranial o Ui SaR = 3 |
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3H IAER W L. 3R TA Y53H, o, "R Iad STae™
Ty 3 RS S o o g1 maifoid ufaaifiaret & fasaredt
% TG [EHR T4T FHIVT-Ud UG TAiiiar & o dgTiial
Pl eTH g GGl WHIUT-Ud WS fhy | g9 aTefral 3ai
ufaaifiareT & ST/ FoTae @ yHTT-ua g wif fog of
UG R | . YA 7 37U Farew § Farn fos aerm e #
i it 2, I T 3% %1 T Tl 3 A § 719 T g A
FHGH-FHGH T AR TGS G o gRied W@ | dgant
UGH X I 2 | 51 faRivaretl & gerd fE) ot ToTorsT @t g
UG T T | 39 STeTaT I el fh gHRT SR HiY
TS ¢ 31 g g <t 3R oft 9 S 8, oiifes <id ah
freT gAR XY Sl & IR el gid, a9 deh 39eT 91 IU-NT
ST BTN | 37: ferdTel deh gHIK ST g & HIRdId |1,
ferivere féct &t & werad waT @ Hedl ¢ |

31 Sttt afar, weR Soft foifies 3 grT aw=aTg 919, aeagma
e €U Y AL & S1g FHRIG T FHTI g3l | T H e
R &S I I HARIE & BREH! H GaTe T qHEd g,
ST UH Y2, e, ramergd < fm-fAde # <. 7ew AR,
ot <t farmTy, e TRl tfYewrt qur st afvar &
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Constitution day

ICAR-IIRR celebrated CONSTITUTION DAY -
SAMVIDHAN DIVAS on 26.11.2021 to commemorate
the adoption of the Constitution of India for the
promotion of Constitution values among citizens.
The Director, Dr. R. M. Sundaram lead the Mass
PREAMBLE reading along with all the IIRR staff.

_ g

ICAR - IIRR is organized Vigilance
Awareness Week during October 26 -
November 1, 2021
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Poshan Vatika Mahaabhiyan program on
September 17, 2021

On the occasion of Curtain Raiser On “International
Year of Millets 2023”, Poshan Vatika Mahaabhiyan
program was organized in tribal village of Ranga
Reddy district of Telangana. About 50 farmers and
74 school girls attended the program on September
17, 2021 in which mini kits of ten different vegetables
were distributed to set up kitchen garden for ensuring
dietary diversity and nutritional security of families.
The seeds of Nutritious rice varieties (DRRDHAN
48, Imporved Samba Mahsuri) were distributed to
farmers for overcoming malnutrition and managing

diabetes with low Gl variety.
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Food and Nutrition for Farmers

ICAR-Indian Institute of Rice Research celebrated
“Food and Nutrition for Farmers” on August 26, 2021
at Manchal Village, Ranga Reddy District, Telangana
Under the “ Azadi Ka Amrit Mahotsav” celebrations, A
comprehensive program highlighting the stupendous
growth in rice production since Independence and the
role of ICAR-IIRR rice varieties in food and nutritional
security of farmers was organized.

Farmers Interaction Meet & Exposure visit
to ICAR-IIRR on 28 September, 2021

Interaction meet of farmers with Honourable, Prime
Minister of India (virtual) and exposure visit to
ICAR-IIRR was organisecl on September 28" 2021
for farmers from adopted villages of Ranga Reddy
District, Telangana. A farmer-scientist interaction
was organized and seeds of Improved Samba
Mahsuri variety were distributed to farmers for

demonstrations.

Campaign on Waste to Wealth

Special National Swachta Campaign on Waste to
Wealth was organized on October 12, 2021 in adopted
village of the institute (Rudraram village of Shabad
Mandal, Chevella, Telangana) along with training
program on vermicompost preparation. Director
emphasized the significance of observing the month
of October as the Swachta Month and motivated the
farmers to keep the farm free of waste for a healthy

crop growth.

Azadi ka Amrut Mahotsav: Talks and Webinars organized by the Institute

Dr P Soman, Vice President

Rice cultivation with drip

ICAR-Indian Institute of Rice 24t June, 2021

& Chief Agronomist, Jain irrigation and fertigation Research and Time:11.00 AM
Irrigation systems ltd. Society for advancement of Rice
Research
2 Dr. G. Markandeya Semiochemicals as Crop ICAR-Indian Institute of Rice 30-08-2021
Chairman & Managing Protection tools: Future of Research and
Director ATGC Biotech Pvt  insect sex pheromones in Society for advancement of Rice
Ltd TOW Crops Research
3  Dr.S. Pazhanivelan Rice area mapping and Yield ICAR-Indian Institute of Rice 07-09-2021

Professor & Head RS & GIS,
TNAU

estimation assimilating
Remote Sensing products
with crop growth models
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Research and
Society for advancement of Rice
Research
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4 Dr Arvind Kumar Breeding for drought ICAR-Indian Institute of Rice 30.10.2021
Deputy Director General - tolerance in rice: Gains made Research and
Research and prospects for the future  Society for advancement of Rice
Regional Director- Asia Research
ICRISAT, Patancheru, India
5 Dr. AK. Shasany Aroma Biology and ICAR-Indian Institute of Rice 1< November,
Director, NIPB livelihood security Research and 2021
New Delhi National Academy of Agricultural
Sciences, Hyderabad Chapter
6 Dr. Ananthan, Scientist D, Nutritional perspectives of ICAR-Indian Institute of Rice 26" November
NIN Rice Research and

National Academy of Agricultural
Sciences, Hyderabad Chapter

RICE Cultivation With Drip Irrigation and
Fertigation

Dr. P. Soman
Global Head Agronomy
Sr. Vice President, Projects
Jain Irrigation Systems Ltd.,
Jalgaon , Maharashtra, India

Distinguished Visitors

Dr. M.P. Pandey, Eminent Rice Researcher
(Former Director, ICAR-NRRI, Cuttack: Former
Vice-Chancellor, IGKV, Raipur and Former Vice-
Chancellor, BAU, Ranchi) visited the institute and
interacted with scientists in the Biotechnology section
on 20.10.2021.

Dr. Ajit Shasany, Director, ICAR-NIPB interacted with
scientists of ICAR-IIRR on 1st Nov. 2021
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Mr. Ronald Verdonk, Career Minister-Counsellor
for Agricultural Affairs (USDA) and Dr. Santosh
Kumar Singh, Senior Agricultural Specialist of
US Embassy, New Delhi visited our Institute on
15" November 2021 at 4.30 PM and interacting with

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. 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. R.M. Sundaram
Dr. M Seshu Madhav
Dr. S.K. Mangrauthia
Dr. Kalyani Kulkarni
Agronomy

Dr. R. Mahendra Kumar

Dr. B. Sreedevi
Dr. Mangaldeep Tuti
Mr. S. Saha

Dr. Aarti Singh
Dr. S. Vijaya Kumar

Director (appointed on 27"
April, 2021

Principal Scientist
Principal Scientist

Principal Scientist
(Transferred from IARI,
New Delhi on 25" Sep., 2021)

Principal Scientist
Principal Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Scientist

Scientist

Principal Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Scientist

Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Scientist

Principal Scientist
Principal Scientist

Senior Scientist

Scientist (Transferred to
ICAR-NRRI, Cuttack on
11" October, 2021)
Scientist

Scientist (Transferred from
ICAR-NRRI, Cuttack on
8" October, 2021)

senior research staff to understand the agricultural
production situation in South India, the ongoing
research activities in rice and future collaboration

with IIRR.

Soil Science
Dr. K. Surekha

Dr. M.B.B. Prasad Babu
Dr. DVK Nageswara Rao

Dr. Brajendra
Dr. P.C. Latha
Dr. Bandeppa
Mr. R. Gobinath
Ms. V. Manasa
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Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Scientist
Scientist
Scientist

Physiology & Biochemistry
Dr. D. Subrahmanyam  Principal Scientist

Dr. P. Raghuveer Rao
Dr. D. Sanjeeva Rao
Dr. Akshay Sakhare

Agril. Engineering
Dr. Vidhan Singh
Agril. 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

Principal Scientist
Scientist

Scientist (Transferred from
IARI, New Delhi on 28™

January, 2021)

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
Scientist

Scientist
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Scientist

Transfer of Technology & Training

Dr. P. Muthuraman

Dr. Amtul Waris

Dr. Shaik N. Meera

Dr. Jeya Kumar

Dr. Lakshmi Prasanna

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

Embkolla Nagarjuna

Mohd. Sadath Ali
K. Ramulu

Dr. Y. Roseswara Rao
Kova Shravan Kumar

P Chandrakanth

A Venkataiah

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist

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
(Transferred from CTRI,
Rajahmundry on 1% Sep., 2021
Senior Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer

Senior Technical Assistant
Technical Officer

(Superannuated on 30" Nov.,
2021)

Administrative Staff

Sathish B.

K. Srinivasa Rao
K. Kousalya
Sudha Nair

R. Udaya Kumar
Aparna Das
Uppalapati Rama
P. Lakshmi

B. Vidyanath

T.D. Pushpalatha

K. Sudhavalli Tayaru
Shaik Ahmed Hussain

S. Hemalatha

Senior Administrative Officer
(Superannuated on 30" April,
2021)

Finance & Accounts Officer
Asst. Administrative Officer
Asst. Administrative Officer
Private Secretary

Private Secretary

Assistant

Assistant

Assistant

Assistant (Superannuated on
31¢ Oct., 2021)

Assistant
Assistant
Personal Assistant
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Dr. B. Nirmala
Dr. S. Arun Kumar
Dr. Santosha Rathod

Dr. Divya Balakrishnan

Emeritus Scientist
Dr. P. Ananda Kumar

Tupakula Venkaiah
C. Muralidhar Reddy
K Janardhan

T. Narender Prasad

Bidyasagar Mandal

K.H. Devadas
Koteswara Rao Potla

K. Narasimha

M. Chandrakumar
S. Vijay Kumar
A Ramesh

D. Srinivasa Rao

V Srinivas
R. Sathemaiah
S. Yadaiah

Sandiri Rama Murthy
Bommakanti Ramesh
Vanitha

Bharath Raju

G. Satyanarayana

K. Mallikarjunudu
Kota Jashwanth

S. Rekha Rani
Ashfaq Ali

Navneet Kumar
Chander

M. Anthamma

B. Susheela

Ahmed Ullah Khan
V. Golu Naik
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Senior Scientist
Senior Scientist
Scientist
Scientist

Emeritus Scientist

Technical Officer
Technical Officer
Technical Officer (Driver)
Technical Officer

Senior Technical Assistant
(Transferred to ICAR-NRRI, Cuttack)

Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
(Driver)

Senior Technician

Senior Technician

Senior Technician (Driver)
Technician (Transferred from
CTRI, Rajahmundry on 17"
Aug., 2021

Technician

Technician

Technician

Personal Assistant

Personal Secretary

UDC (Upper Division Clerk)
UDC (Upper Division Clerk)
UDC (Upper Division Clerk)
UDC (Upper Division Clerk)
LDC (Lower Division Clerk)
LDC (Lower Division Clerk)
Stenographer Gr, 111
Stenographer Gr, 111

Skilled Supporting Staff (SSS)
Skilled Supporting Staff (SSS)
Skilled Supporting Staff (SSS)
Skilled Supporting Staff (SSS)
Skilled Supporting Staff (SSS)
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Casual Labour regularised to Skilled Support staff on 14" Sep., 2021

1.  Smt. V. Sukrutha Smt. P. Pushpa

2. Sri. B. Swamy 21.  Smt. B. Saroja

3. Smt. G. Sivamma 22. Smt. K. Manamma

4, Smt. G. Vajramani 23.  Sri. G. Venkatesh

5. Sri. I. Bikashpathi 24, Smt. M. Govindamma
6. Smt. B. Balamma 25.  Smt. R. Amrutha

7. Sri. G. Sailu 26.  Smt. D. Padmamma
8. Smt. B. Sugunamma 27.  Smt. M. Anjamma

9. Smt. V. Pentamma 28.  Smt. D. Laxmamma
10. Smt. R. Kistamma 29.  Smt. M. Narasamma
11.  Smt. D. Buchamma 30. Smt. M. Laxmamma
12.  Smt. Ch. Swaroopa 31. Smt. R. Parvathamma
13.  Smt. K. Durgamma 32.  Smt. D. Kalavathi

14.  Sri. M. Ramesh 33.  Smt. K. Laxmi

15.  Smt. P. Bharthamma 34.  Smt. D. Balamani

16.  Smt. A. Sathamma 35.  Smt. S. Pochamma
17.  Smt. K. Yadamma 36.  Sri. M. Yadaiah

18.  Smt. B. Sakkubai 37.  Smt. R. Channamma
19.  Smt. V. Chandramma 38.  Smt. M. Laxmi
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Publications

Papers in research Journals (National /
International)

Ajay, B.C., Ramya, K.T., Fiyaz, R.A., Govindaraj, G., Bera,
S.K.,Kumar, N., Gangadhar, K., Kona, P., Singh, G.P. and
Radhakrishnan, T.,2021. R-AMMI-LM: Linear-fit Robust-
AMMI model to analyze genotype-by environment
interactions. Indian ]. Genet, 81(1), pp.87-92. https://
krishi.icar.gov.in/jspui/ handle/123456789/46386.

Amanullah, Ilyas, M., Nabi, H., Khalid, S.,, Ahmad, M.,
Muhammad, A., Ullah, S., Alj, I., Fahad, S., Adnan, M.
and Elshikh, M.S., 2021. Integrated Foliar Nutrients
Application Improve Wheat (Triticumaestivum L.)
Productivity under Calcareous Soils in Drylands.
Communications in Soil Science and Plant Analysis,
52(21), pp.2748-2766. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71220

Amtul Waris, Neeraja, C.N., Azam, M.M. and Jangaiah, B.,
2021. Sensory evaluation and consumer acceptability
of zinc biofortified rice by farm women in Telangana,
India. Journal of Cereal Research, 13(2): 188-196. http://
krishi.icar.gov.in/jspui/handle/123456789/71219

Anusha, G., Rao, D.S,, Jaldhani, V., Beulah, P., Neeraja, C.N.,
Gireesh, C., Anantha, M.S,, Suneetha, K., Santhosha, R.,
Prasad, A.S. and Sundaram, R.M., 2021. Grain Fe and Zn
content, heterosis, combining ability and its association
with grain yield in irrigated and aerobic rice. Scientific
reports, 11(1), pp.1-12.http:/ /krishi.icar.gov.in/jspui/
handle/ 123456789 /52554

Azam, MM., Padmavathi, S., Fiyaz, R.A., Amtul
Waris, Ramya, KT. and Neeraja, CN. 2021.
Effect of different cooking methods on loss of
iron and zinc micronutrients in fortified and non-
fortified rice. Saudi Journal of Biological Sciences,
28(5), pp. 2886-2894. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71221.

Bagudam, R., Eswari, K.B., Badri, J., Devi, G.L., JaiVidhya,
L.R.K., Bhavani, P., Swathi, G., Bharath, M., Rao, P.R,,
Kumar, J.A. and Fiyaz, R.A., 2021. Morphological and
molecular characterization of new plant type core set
for yield and culm strength traits in rice (Oryza sativa
L.). Journal of Plant Biochemistry and Biotechnology,
30(2): 233-242. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71034.

Balija, V., Bangale, U., Ponnuvel, S., Barbadikar, K.M.,
Madamshetty, S.P., Durbha, S.R., Yadla, H. and Maganti,
S.M., 2021. Improvement of Upland Rice Variety by
Pyramiding Drought Tolerance QTL with Two Major
Blast Resistance Genes for Sustainable Rice Production.
Rice Science, 28(5), pp.493-500. http:/ /krishi.icar.gov.in/
jspui/handle/123456789/71177.

Basavaraj, P.S., Gireesh, C., Bharamappanavara, M., Manoj,
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C.A, VG, LL, Ajitha, V., Senguttuvel, P., Sundaram,
R.M. and Anantha, M.S., 2021. Stress tolerance indices
for the identification of low phosphorus tolerant
introgression lines derived from Oryza rufipogon Griff.
Plant Genetic Resources, 19(4), pp.328-338. http:/ /krishi.
icar.gov.in/jspui/handle/123456789/71178.

Beerelli, K., Balakrishnan, D. and Neelamraju, S., 2021.
Comparison of Genetic Variability and Trait Association
for Yield Contributing Traits among F2 Populations
Generated from Wild Introgression Lines of Rice.
Agricultural Research, pp.1-7. http:/ /krishi.icar.gov.in/
jspui/handle/123456789/71179.

Bhargava, K. Shivani, D., Pushpavalli SN.C.V.L,
Sundaram, R.M., Beulah, P. and Senguttuvel, P., 2021.
Genetic variability, correlation and path coefficient
analysis in segregating population of rice. Electronic
Journal of Plant Breeding, 12(2), 549-555. http:/ /krishi.
icar.gov.in/jspui/handle/123456789/71180.

Bhogireddy, S., Mangrauthia, S.K.,, Kumar, R., Pandey,
A K, Singh, S, Jain, A., Budak, H., Varshney, R K. and
Kudapa, H., 2021. Regulatory non-coding RNAs: a new
frontier in regulation of plant biology. Functional &
integrative genomics, 21(3), pp.313-330. http:/ /krishi.icar.
gov.in/jspui/handle/123456789/71181.

Chakraborti, M., Kumar, A., Verma, R.L., KR, R.R,, Patra,
B.C., Balakrishnan, D., Sarkar, S., Mandal, N.P., Kar,
M.K., Meher, ]. and Sundaram, R.M., Rice breeding
in India: eight decades of journey towards enhancing
the genetic gain for yield, nutritional quality, and
commodity value. ORYZA-An International Journal of
Rice, 58(1 SPL), pp.69-88. http://krishi.icar.gov.in/
jspui/handle/123456789/71222.

Chimmili, S. R., Kumar, C. R. A., Subashini, G., Raveendran,
M., Robin, S., Padmavathi, G., Kumar, J. A., Jyothi, B.,
Divya, B., Sruthi, K. and Rao, L. V. S. (2021) “ Assessment
of Antioxidant Potential of Lutein, a Retinol Equivalent
Carotenoid in Medicinal Landrace of Rice ‘Kavuni’”,
Journal of Pharmaceutical Research International, 32(38), pp.
39-46. doi: 10.9734/jpri/2020/v32i3831011.

Chitikela, G., Admala, M., Ramalingareddy, V.K,
Bandumula, N., Ondrasek, G., Sundaram, RM. and
Rathod, S., 2021. Artificial-Intelligence-Based Time-
Series Intervention Models to Assess the Impact of the
COVID-19 Pandemic on Tomato Supply and Prices in
Hyderabad, India. Agronomy, 11(9), p.1878. http://
krishi.icar.gov.in/jspui/handle/123456789/71257.

DeSilva, N.P.S., V. G. Shankar, D. Balakrishnan, B. Kavitha,
Y. V. Rao, P. Prashanthi, N. Sarla, SNCVL. Pushpavalli
and Srinivasa Chary, D. 2021. Path Coefficient Analysis
using Rils of Oryza nivara in Swarna Background.
Int.].Curr.Microbiol. App.Sci. 10(2): 86-94. http://krishi.
icar.gov.in/jspui/handle/123456789/71259.
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Deepika, K. Lavuri, K. Rathod, S. Yeshala, C.M,,
Jukanti, A.K., Reddy, S.N., LV, S.R. and Badri, J., 2021.
Multivariate analysis of geographically diverse rice
germplasm for genetic improvement of yield, dormancy
and shattering-related traits. Plant Genetic Resources:
Characterization and Utilization, 19(2), pp.144-152. http:/ /
krishi.icar.gov.in/jspui/handle/123456789/71260.

Divya,M.,Rajeswari, B.,Rao, P.R.,Maheswari, T.and Kannan,
C. 2021. Morphological and molecular characterization
of Xanthomonas oryzae Pv. Oryzae (Ishiyama), the leaf
blight pathogen of rice (Oryza satival). The Journal of
Research PJTSAU 49(3): 1-123 http:/ /krishi.icar.gov.in/
jspui/handle/123456789/71261.

Gireesh, C., Sundaram, R.M., Anantha, S.M., Pandey, M.K,,
Madhav, M.S., Rathod, S., Yathish, K.R., Senguttuvel,
P., Kalyani, B.M., Ranyjith, E. and Venkata Subbarao, L.,
2021. Nested Association Mapping (NAM) Populations:
Present Status and Future Prospects in the Genomics Era.
Critical Reviews in Plant Sciences, 40(1), pp.49-67 http://
krishi.icar.gov.in/jspui/handle/123456789/71262.

Gobinath, R., Datta, S. P., Singh, R.D., Datta, S. C. and
Manasa, V. (2021). Synthesis and characterization of
ZnO nanoparticles- comparison of acetate (precursor)

based methods. Inorganic and Nano-metal Chemistry,
doi:10.1080/24701556.2021.1891099.

Ishwarya Lakshmi, V.G., Sreedhar, M., Lakshmi, V],
Gireesh, C. and Vanisri, S.R.S., 2021. Parental
polymorphism survey using genome-wide SSR markers
for brown planthopper resistance in rice. The Pharma
Innovation Journal 10(6): 622-628. http:/ /krishi.icar.gov.
in/jspui/handle/123456789/71263.

Ishwarya Lakshmi, V.G., Sreedhar, M., Lakshmi, V..,
Gireesh, C., Rathod, S. and Vanisri, S., 2021. Phenotypic
screening and Single marker analysis for Brown
planthopper resistance in rice (Oryza sativa L.). Journal
of Research, PJTSAU 49(1 &2):1-9. http:/ /krishi.icar.
gov.in/jspui/handle/123456789/71264.

Ishwarya Lakshmi, V.G., Sreedhar, M., Lakshmi, V],
Gireesh, C., Rathod, S. and Vanisri, S., 2021. Molecular
diversity assessment of rice genotypes for brown
planthopper resistance using microsatellite markers.
Electronic Journal of Plant Breeding, 12(2), pp.499-506.

Jadhav, S., Balakrishnan, D., Shankar, V.G., Beerelli, K.,
Chandu, G. and Neelamraju, S., 2021. Genetic diversity
analysis and population structure in a rice germplasm
collection of different maturity groups. Journal of Plant
Biochemistry and Biotechnology, pp.1-9. http:/ /krishi.icar.
gov.in/jspui/handle/123456789/71265.

Jaldhani, V., Rao, D.S., Beulah, P. Srikanth, B., Rao,
P.R., Subrahmanyam, D., Sudhakar, P., Satya, AK,
Neeraja, C.N. and Senguttuvel, P., Assessment of
Heat-tolerance Potential in QTL Introgressed Lines of
Hybrid Rice Restorer, KMR-3R through PS-II Efficiency,
International Journal of Environment and Climate
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Change 11(11): 258-266. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71266.

Janaki Ramayya, P., Vinukonda, V.P., Singh, UM., Alam,
S., Venkateshwarlu, C., Vipparla, A K., Dixit, S., Yadav,
S., Abbai, R, Badri, J. and PhaniPadmakumari, A.,
2021. Marker-assisted forward and backcross breeding
for improvement of elite Indian rice variety Naveen
for multiple biotic and abiotic stress tolerance. Plos
one, 16(9), p.e0256721. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71267.

Javvaji, S., Maheswari Telugu, U., DamarlaBalaVenkata,
R., SheshuMadhav, M., Rathod, S. and Chintalapati,
P., 2021. Characterization of resistance to rice leaf
folder, Cnaphalocrocismedinalis, in mutant Samba
Mabhsuri rice lines. EntomologiaExperimentalisetApplicata,
169(9), pp.859-875. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71268.

Kale, R.R., Anila, M., MahadevaSwamy, H.K., Bhadana,
V.P., Durga Rani, C.V,, Senguttuvel, P., Subrahmanyam,
D., Hajira, SK., Rekha, G., Ayyappadass, M. and
Laxmiprasanna, B., 2021. Morphological and molecular
screening of rice germplasm lines for low soil P
tolerance. Journal of Plant Biochemistry and Biotechnology,
30(2), pp.275-286.  http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71275.

Kale, R.R., Durga Rani, C.V., Anila, M., MahadevaSwamy,
H.K., Bhadana, V.P.,, Senguttuvel, P., Subrahmanyam,
D., AyyappaDass, M., Swapnil, K., Anantha, M.S. and
Punniakotti, E., 2021. Novel major QTLs associated
with low soil phosphorus tolerance identified from
the Indian rice landrace, Wazuhophek. PloS one,
16(7),  p.e0254526.  http:/ /krishi.icar.gov.in/jspui/
handle/123456789/52597.

Kannan C., Mishra, D., Miriyala, A., Vellaichamy, P,
Kurubar, B., Gompa, J., Madamsetty, S.P. and Raman,
M.S., 2021. Native isolates of Trichoderma as bio-
suppressants against sheath blight and stem rot
pathogens of rice. Egyptian Journal of Biological Pest
Control, 31(1), pp.1-10. http:/ /krishiicar.gov.in/jspui/
handle/123456789/71279.

Kattupalli, D., Barbadikar, K.M., Balija, V., Ballichatla, S.,
Padmakumari, A.P., Saxena, S., Gaikwad, K., Yerram, S.,
Kokku, P. and Madhav, M.S., 2021. The draft genome
of yellow stem borer, an agriculturally important
pest, provides molecular insights into its biology,
development and specificity towards rice for infestation.
Insects, 12(6), p.563. http://krishi.icar.gov.in/jspui/
handle/123456789/47548.

Koyyati, R., Latha, P.C., Sandupatla, R., Laxman, V. and
Merugu, R., 2021. Evaluation of anti-bacterial and rice
seed germination potential of green and chemically
synthesized ZnO nanoparticles. Materials Today:
Proceedings, 44, pp.2611-2616. http:/ /krishi.icar.gov.in/
jspui/handle/123456789/52853.
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Krishnamurthy, S.L., Sharma, P.C., Sharma, D.K., Singh,
Y.P., Mishra, V.K., Burman, D., Maji, B., Mandal, S.,
Sarangi, S.K., Gautam, R K. and Singh, P.K., Manohara
KK, Marandi B.C. Chattopadhyay K, Padmavathi G.,
Vanve P. B. Patil K. D. Thirumeni S. Verma O. P. Khan A
.H. TiwariS. Geetha S. Gill R. Yadav V. K. Roy B. Prakash
M. Anandan A. Bonifacio J. Ismail A. M., Singh R. K. 2021.
Additive main effects and multiplicative interaction
analyses of yield performance in rice genotypes for
general and specific adaptation to salt stress in locations
in India. Euphytica, 217(2), pp.1-15. http:/ /krishi.icar.
gov.in/jspui/handle/123456789/49643.

Kulkarni, S.R., Balachandran, S.M., Ulaganathan, K,
Balakrishnan, D., Prasad, A.S. Rekha, G., Kousik,
M.B.V.N,, Hajira, S.K, Kale, RR., Aleena, D. and Anila,
M.,2021. Mappingnovel QTLsforyield related traits from
a popular rice hybrid KRH-2 derived doubled haploid
(DH) population. 3 Biotech, 11(12), pp.1-20. http://
krishi.icar.gov.in/jspui/handle/123456789/71138.

Kumar, N., Chhokar, R.S., Meena, R.P., Kharub, A.S.,
Gill, S.C,, Tripathi, S.C., Gupta, O.P., Mangrauthia,
SK., Sundaram, RM., Sawant, CP. and Gupta,
A.,2021. Challenges and opportunities in productivity
and sustainability of rice cultivation system: a
critical review in Indian perspective. Cereal research
communications,  pp.1-29.  http:/ /krishiicar.gov.in/
jspui/handle/123456789/71139.

Kumar, S., Tripathi, S., Singh, S.P., Prasad, A., Akter, F,,
Syed, M.A., Badri, J., Das, S.P., Bhattarai, R., Natividad,
M.A. and Quintana, M., Venkateshwarlu C, Anitha R,
Yadav S, Singh S K, Swain P, Anandan A, Yadaw R B,
Mandal N P, Verulkar S B, Arvind Kumar and Henry A.
2021. Rice breeding for yield under drought has selected
for longer flag leaves and lower stomatal density. Journal
of experimental botany, 72(13), pp.4981-4992. https:/ /doi.
org/10.1093/jxb/erab160.  http://krishi.icar.gov.in/
jspui/handle/123456789/71146.

Kunta, M., Shivani, D., Jabeen, F., Chaithanya, K,
Chiranjeevi, M., Rao, L.V.S, Sundaram, R.M. and Fiyaz,
RA. 2021. Multivariate analysis and character association
for agro-morphological traits in elite rice germplasm.
Journal of Cereal Research 13(3): 270-278. http:/ /doi.
org/10.25174/2582-2675/2022/113997.

Laha, G.S., Sundaram, R.M., Rao, L.S., Prasad, M.S.,,
Fiyaz, R.A., Senguttuvel, P., Badri, J., Ladhalakshmi,
D., Yugander, A., Masood, S.H. and Dilip, T. 2021.
DRR Dhan 53 (RP-6113-Patho-BB9; IET 27294)-a high
yielding, bacterial blight resistant, fine grain type rice
variety. Journal of Rice Research, 14(1), p.75. http:/ /krishi.
icar.gov.in/jspui/handle/123456789/71147.

Lakshmi Prasanna P.A. 2021. Agricultural Trade and
Environment nexus- a case study of rice exports from
India. Journal of Rice Research 14(1): 53-74. http:/ /krishi.
icar.gov.in/jspui/handle/123456789/71148.
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Lakshmi Prasanna, P.A., Rao, L.V.S., Prasad, A.S.H., Amtul
Waris, Meera, S.N., Nirmala, B., Swarnaraj, A.K. and
Symaladevi, D.P., 2021. Impact of Intellectual property
rights protection for plant varieties on rice varietal
development and biodiversity in India. Journal of Cereal
Research 13 (1): 49-61. http:;//doi. 0rg/10.25174/2582-
2675/2021, 106446. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71149.

Lavanya, K., Chiranjeevi, M., Surender, R., Yadav, P.AS,,
Fiyaz, A.R., Sudhakar, P, Satya, AK. and Rao, LS.,
2021. Characterization of rice traditional varieties
(Oryza sativa L.) based on DUS descriptors. The Pharma
Innovation Journal, 10(2): 132-143. http:/ /krishi.icar.gov.
in/jspui/handle/123456789/71150.

Lee, D.Y,, Jeon, J., Kim, K.T., Cheong, K., Song, H., Choi,
G., Ko, J., Opiyo, S.O., Correll, ].C., Zuo, S. and Madhav,
S., 2021. Comparative genome analyses of four rice-
infecting Rhizoctonia solani isolates reveal extensive
enrichment of homogalacturonan modification genes.
BMC genomics, 22(1), pp.1-15. http:/ /krishi.icar.gov.in/
jspui/handle/123456789/71151.

Mahboob, M., Chavan S.N., Nazir N., Mustagim M., Jahan
R., Tahseen Q. (2021). Description of a new and two
known species of the insect-associated genus Oigolaimella
Paramonov, 1952 (Nematoda: Diplogastridae) with a note
on the biology, biogeography and relationship with
congeners. Zoologischer Anzeiger, 295: 163-190.

Mangrauthia, S.K., Ramesh, S.V., Sahana, N. and Praveen,
S., 2021. Rhythm of a life within life: role of viral
suppressors in hijacking the host cell. Journal of Plant
Biochemistry and Biotechnology, 30(4), pp.636-639. http://
krishi.icar.gov.in/jspui/handle/123456789/71152.

Moin, M., Saha, A., Bakshi, A., Madhav, M.S. and Kirti,
P.B., 2021. Constitutive expression of Ribosomal Protein
L6 modulates salt tolerance in rice transgenic plants.
Gene, 789, p.145670. http://krishiicar.gov.in/jspui/
handle/123456789/71158.

Moin, M., Saha, A., Bakshi, A., MS, M. and PB, K., 2021.
Study on Transcriptional Responses and Identification
of Ribosomal Protein Genes for Potential Resistance
against Brown Planthopper and Gall Midge Pests in
Rice. Current Genomics, 22(2), pp.98-110. http:/ /krishi.
icar.gov.in/jspui/handle/123456789/71159.

Moring, A., Hooda, S., Raghuram, N., Adhya, T.K,
Ahmad, A., Bandyopadhyay, S.K., Barsby, T., Beig, G.,
Bentley, A., Bhatia, A. and Dragosits, U., 2021. Nitrogen
challenges and opportunities for agricultural and
environmental science in India. Frontiers in Sustainable
Food Systems, 5, p.505347. http://krishi.icar.gov.in/
jspui/handle/123456789/71286.

Nayaka, G.V., Reddy, G.P. and Kumar, R-M., 2021. Dry
matter production and partitioning in different plant
parts of rice cultivars under irrigation regimes and
systems of cultivation. Indian Journal of Agricultural
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Research, 55(3), pp.347-352. http://krishi.icar.gov.in/
jspui/handle/123456789/71288.

Nayaka, G.V.,, Reddy, G.P. and Kumar, RM., 2021.
Productivity and economics of rice cultivars under
different irrigation regimes and systems of cultivation.
Oryza, 58(4): 540-554. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71290.

Neeraja, C.N., Barbadikar, K.M., Krishnakanth, T., Bej, S.,
Rao, LS., Srikanth, B., Rao, D.S., Subrahmanyam, D.,
Rao, P.R. and Voleti, S.R., 2021. Down regulation of
transcripts involved in selective metabolic pathways
as an acclimation strategy in nitrogen use efficient
genotypes of rice under low nitrogen. 3 Biotech,
11(2), pp-1-15. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/57462.

Neeraja, C.N., Barbadikar, K.M., Mangrauthia, S.K., Rao,
P.R., Subrahmanayam, D. and Sundaram, R.M., 2021.
Genes for NUE in rice: a way forward for molecular
breeding and genome editing. Plant Physiology Reports,
26(4), pp.587-599.  http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71291.

Nirmala, B., Tuti, M.D., Mahender Kumar, R., Amtul Waris,
Muthuraman, P., Parmar, B. and Vidhan Singh, T., 2021.
Integrated assessment of system of rice intensification
vs. conventional method of transplanting for economic
benefit, energy efficiency and lower global warming
potential in India. Agroecology and Sustainable Food
Systems, 45(5), pp.745-766. http:/ /krishi.icar.gov.in/
jspui/handle/123456789/71292.

Padbhushan, R., Sharma, S., Kumar, U., Rana, D.S., Kohli,
A., Kaviraj, M., Parmar, B, Kumar, R, Annapurna,
K., Sinha, AK. and Gupta, V.V., 2021. Meta-Analysis
Approach to Measure the Effect of Integrated Nutrient
Management on Crop Performance, Microbial
Activity, and Carbon Stocks in Indian Soils. Frontiers in
Environmental Science, p.396. http:/ /krishi.icar.gov.in/
jspui/handle/123456789/71157.

Poli, Y., Nallamothu, V., Hao, A., Goud, M.D., Wang,
X., Desiraju, S., Mangrauthia, SK. and Jain, A,
2021. NH787 EMS mutant of rice variety Nagina22
exhibits higher phosphate use efficiency. Scientific
reports, 11(1), pp.1-18.http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71156

Potupureddi, G., Balija, V., Ballichatla, S., CG, G., Awalellu,
K., Lekkala, S., Jallipalli, K., MG, G., Mohammad, E.,
Arutla, S. and Burka, R., 2021. Mutation resource of
Samba Mahsuri revealed the presence of high extent of
variations among key traits for rice improvement. PloS
one, 16(10), p.e0258816. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71155.

Prakasam, V., Ladhalakshmi, D., Laha, G.S., Krishnaveni,
D., Kannan, C. and Prasad, M.S., 2021. New combination
fungicide mancozeb 68%+ hexaconazole 4% WG against
blast and sheath blight disease in rice. Indian Journal of
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Plant Protection 49 (2): 137-142.

Prathi, N.B., Durga Rani, C.V., Balachandran, SM.,,
Prakasam, V., Chandra Mohan, Y., Nagalakshmi, S.,
Srivastava, S.K., Sundaram, R.M. and Mangrauthia,
S.K., 2021. Genome-Wide Expression Profiling of Small
RNAs in Indian Strain of Rhizoctonia solani AGI1-1A
Reveals Differential Regulation of mil RNAs during
Pathogenesis and Crosstalk of Gene Regulation. Journal
of Fungi, 7(7), p.561. http://krishi.icar.gov.in/jspui/
handle/123456789/52598.

Ram T., Jyothi B., Subba Rao L.V., Revathi P., Fiyaz A. R,,
Sreedevi B., Prasad, M.S., Laha G.S,, Jhansi Lakshmi V.,
Mahender Kumar R. and Nirmala B. 2021. DRR Dhan
54 [IET 25653 (RP 5943-421-16-1-1-B)]. Journal of Rice
Research, 14(1): 77-78.

Rao, D. V.K. N, Surekha, K. and Aruna L. 2021. Rice crop
response to site variability in a multi-locational trial: A
call for site specific management. Oryza 58(4): 506-516.

Rao, D.V.K,, 2021. Highly informative point sources of data:
soil health cards for interpolated soil maps. Current
Science, 120(10), pp.1554-1555. http:/ /krishi.icar.gov.in/
jspui/handle/123456789/47415.

Rao, D.V.K,, 2021. Soil has a volume: Volumetric versus
gravimetric expression of soil nutrient contents in
understanding soil-plant interrelationships. Academia
Letters, Article 1736.  https://doi.org/10.20935/
AL1736http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71154.

Rao, D.V.K, Surekha, K. and Manjusha, P.G.S.,, 2021.
Delta yield reflects better site-specific crop response
in multi-locational trial. Current Science, 120(8),
pp-1291-1292. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71153.

Rathod, R., Soundharya, B., Shahana, F., Lakshmi, D.V,,
Naik, P.J., Swathi, Y., Swapna, N., Subba Rao, L.V. and
Venkataiah, M., 2021. Studies on Genetic Parameters in
Breeding Lines of Aerobic Rice. Environment and Ecology,
39(3),  pp.605-612.  http://krishi.icar.gov.in/jspui/
handle/123456789/71168.

Rathod, R., Suman, K., Madhubabu, P., Subbarao, L.V.,
Eswari, K.B.,, Chary, D.S. and Neeraja, C.N., 2021.
Identification of genomic regions associated with grain
zinc concentration in RILs derived from popular cultivar
MTU1010 and BR2655 of rice. Indian Journal of Genetics
and Plant breeding, 81(04), pp.44-53. http:/ /krishi.icar.
gov.in/jspui/handle/123456789/71169.

Rathod, S., Saha, A., Patil, R, Ondrasek, G., Gireesh,
C., Anantha, MS, Rao, D.VKN., Bandumula,
N., Senguttuvel, P., Swarnaraj, AK. and Meera,
S.N., 2021. Two-Stage Spatiotemporal Time Series
Modelling Approach for Rice Yield Prediction &
Advanced Agroecosystem Management. Agronomy,
11(12), p-2502. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71197.
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Rathod, S., Yerram, S., Arya, P., Katti, G., Rani, ],
Padmakumari, A.P., Somasekhar, N., Padmavathi, C.,
Ondrasek, G., Amudan, S. and Malathi, S., 2021. Climate-
Based Modeling and Prediction of Rice Gall Midge
Populations Using Count Time Series and Machine
Learning Approaches. Agronomy, 12(1), p.22. http://
krishi.icar.gov.in/jspui/handle/123456789/71196.

Reddy, B.N., Lakshmi, V.J., Maheswari, T.U. and Laha, G.S,,
2021. Compatibility of Entomopathogenic Fungi with
Neonicotinoids for the Management of Brown Plant
Hopper of Rice, Nilaparvata lugens stal. (Delphacidae:
Hemiptera). Agricultural science digest-a research journal,
41(2), pp-324-328.  http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71198.

Reddy, M.R., Mangrauthia, S.K., Reddy, S.V., Manimaran,
P, Yugandhar, P., Babu, P.N., Vishnukiran, T.,
Subrahmanyam, D., Sundaram, R.M. and Balachandran,
S.M., 2021. PAP90, a novel rice protein plays a critical
role in regulation of D1 protein stability of PSII. Journal
of Advanced Research, 30, pp.197-211. http:/ /krishi.icar.
gov.in/jspui/handle/123456789/52827.

Reddy, N.V., Chitra Shanker and Rana D. K. 2021. Record
of Conocephalus longipennis de Haan (Orthoptera:
Tettigonidae) predating on rice leaf folder larvae. Insect
Environment 24 (3): 381-383.

Reddy, N.V., Chitra Shanker, Kannan, C., and Rana,
D.K,, Mortality factors of Cnaphalocrocis medinalis
Guenee (Lepidoptera: Crambidae) in bio-intensive
pest management modules of rice. India Journal of Plant
Protection, 49(3): 161-165. http:/ /krishi.icar.gov.in/
jspui/handle/123456789/71199.

Sadras Bhavana, T.R., Rao, P.R., Naik, B.B. and Raju, C.D.,
Correlation studies between yield and yield attributes
of elite rice genotypes transplanted under different
growing environments. The Journal of Research,
PJTSAU, 49(1 & 2): 10-16.

Sahu, N., Padmavath,i G., Bentur, J.S. and Divya, D. 2021.
Validation of reported candidate genes in planthopper
resistance in rice line RP 2068. International journal of
Scientific research. 10(2): 1-3. http:/ /krishi.icar.gov.in/
jspui/handle/123456789/71200.

Saradadevi, G.P., Das, D., Mangrauthia, S.K., Mohapatra,
S., Chikkaputtaiah, C., Roorkiwal, M., Solanki, M.,
Sundaram, R.M., Chirravuri, N.N., Sakhare, A.S.
and Kota, S., 2021. Genetic, epigenetic, genomic and
microbial approaches to enhance salt tolerance of
plants: A comprehensive review. Biology, 10(12), p.1255.
https:/ /doi.org/10.3390/biology10121255) http://
krishi.icar.gov.in/jspui/handle/123456789/71201.

Sathish Kumar P, Praveen Kumar R, Maddala, S.R.S.C,,
Sundaram, R.M., Singh, A K., Singh, K., LV, S.R. and
Maganti, S.M., 2021. Development of coreset of aromatic
rice (Oryza sativa L. Indica) based on molecular and
morphological diversity. Genetic Resources and Crop
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Evolution, 68(2), pp.441-450. http://krishi.icar.gov.in/
jspui/handle/123456789/52817.

Satturu, V. Kudapa, H.B., Muthuramalingam, P,
Nadimpalli, R.G.V., Vattikuti, J.L., Anjali, C., Satish,
L., Ramesh, M. and Mulinti, S., 2021. RNA-Seq based
global transcriptome analysis of rice unravels the key
players associated with brown planthopper resistance.
International ~ Journal —of Biological ~Macromolecules,
191,  pp.118-128. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71202.

Senguttuvel, P., Sravanraju, N., Jaldhani, V., Divya, B,
Beulah, P., Nagaraju, P, Manasa, Y., Prasad, A.S.,
Brajendra, P., Gireesh, C. and Anantha, M.S., 2021.
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Reports, 11(1), pp.1-13. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/57226.

Senguttuvel, P., SubbaRao, L. V., HariPrasad, S., Swamy,
A. V. S. R, Gireesh, C., Anantha, M. S., Suneetha Kota,
Sundaram, R. M., Madhav, M.S., Nirmala, B., Sruthi, K.,
Laha, G.S., Sreedevi, B., Brajendra, P., Mahender Kumar,
R., Padmavathi, G., Prasad, M. S., Somasekhar, N.,
Sadath Ali, Koteshwar Rao, P., Nagarjuna, E., Jaldhani,
V., Beulah, P., Nagaraju, P. and Manasa, Y. 2021. DRR
Dhan 55 (IET 26194) - A high yielding, early maturing
aerobic rice variety. Journal of Rice Research 14 (1): 79-80.

Shah, P., Magar, N.D. and Barbadikar, K.M., 2021. Current
technological interventions and applications of
CRISPR/Cas for crop improvement. Molecular Biology
Reports,  pp.1-20.  http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71203.

Sharath, S., Triveni, S., Nagaraju, Y., Latha, P. C. and

Vidyasaga,r B. 2021. The Role of Phyllosphere Bacteria

in Improving Cotton Growth and Yield Under Drought

Conditions. Frontiers in Agronomy 3: 680466. http:/ /krishi.

icar.gov.in/jspui/handle/123456789/71204.

Sharma, N., Sinha, V.B., Prem Kumar, N.A., Subrahmanyam,
D., Neeraja, C.N., Surekha, K., Jha, A., Parsad, R., Sitaramam,
V. and Raghuram, N., 2021. Nitrogen use efficiency
phenotype and associated genes: roles of germination,
flowering, root/shoot length and biomass. Frontiers in
Plant Science, 11, p.2329. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71205.

Shikari, A.B., Najeeb, S., Khan, G., Mohidin, F.A., Shah,
AH., Nehvi, F.A,, Wani, S.A., Bhat, N.A., Waza, S.A., Subba
Rao, L.V. and Steele, K.A., 2021. KASP™ based markers
reveal a population sub-structure in temperate rice (Oryza
sativa L.) germplasm and local landraces grown in the
Kashmir valley, north-western Himalayas. Genetic Resources
and Crop Evolution, 68(3), pp.821-834. http:/ /krishi.icar.gov.
in/jspui/handle/123456789/71206.

Shivani D, Jabeen F, Chaithanya K, Kousik MBVN, Dilip T,
Punniakoti E, Supriya K, Sundaram RM, Aravind Kumar
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j and Fiyaz RA (2021). Assessment of genetic diversity of
rice germplasm using microsatellite markers. The Pharma
Innovation Journal 10: 1393-1397. http:/ /krishi.icar.gov.in/
jspui/handle/123456789,/71207.

Shivani, D., Jabeen F., Supriya K., Sundaram R. M,
Aravind Kumar J. and Fiyaz R. A. 2021. Genetic Variability,
Heritability and Genetic advance for yield and its component
traits in germplasm lines of Rice (Oryza sativa L.). The J. Res.
PJTSAU, 49 (1&2): 25-29. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71208.

Shivani, D., Neeraja, C.N., Cheralu, C. and Shankar, V.G,
2021. Multivariate analysis and character association studies
for yield and nutritional characters in Swarna and type
3 RIL population of rice (Oryza sativa L.). Journal of Cereal
Research, 13(2):180-187. http:// doi.org/10.25174/2582-
2675/2021/113440. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71209.

Shruthi, K., Siddaraju, R., Naveena, K., Ramanappa, T.M.,
Gireesh, C., Vishwanath, K. and Nagaraju, K.S., Trait Based
Modelling Approach for Selection of Elite Germplasm
Accessions in Soybean [Glycine max (L). Merrill]. Legume
Research-An International Journal, 1, p.6. http://krishi.icar.
gov.in/jspui/handle/123456789/71210.

Singh, R K., Kota, S. and Flowers, T.]., 2021. Salt tolerance in
rice: seedling and reproductive stage QTL mapping come of
age. Theoretical and Applied Genetics, 134(11), pp.3495-3533.
http:/ /krishi.icar.gov.in/jspui/handle/123456789/71211.

Singh, U.M., Dixit, S., Alam, S., Yadav, S., Prasanth, V.V.,
Singh, AK. Venkateshwarlu, C., Abbai, R., Vipparla,
A K., Badri, J. and Ram, T., 2021. Marker assisted forward
breeding to develop a drought, bacterial leaf blight, and
blast resistant rice cultivar. The Plant Genome, p.e20170.
http:/ /krishi.icar.gov.in/jspui/handle/123456789/71212.

Sinha, P., Kumar, T.D., Hajira, SK., Ayyappa, D., Aleena,
D., Masthani, S.K.,, Anila, M., Rekha, G., Punniakoti, E.,
Kousik, M.B.V.N. and Sundaram, R.M., 2021. Identification
of novel sources of resistance against bacterial blight disease
through intensive screening of wild rice introgression lines.
Indian Journal of Plant Protection 49: 131-137. http:/ /krishi.
icar.gov.in/jspui/handle/123456789/71213.

Srijan, A., Senguttuvel, P., Sundaram R.M., Jaldhani, V.,
Sudheer Kumar, S., Srinivasa Chary, D., Kuldeep Singh
Dangi. 2021. Morphological and Molecular Approaches in
Identification of Fertility Restorers Among Aerobic Lines of
Rice (Oryza sativa L.). Environment and Ecology 39(4). Pp.
974-979. ISSN 0970-0420.

Srinivasan, R., Nayak, D.C., Gobinath, R., Kumar, S.N.,,
Rao, D.V.K.N. and Singh, S.K., 2021. Consequential rice
crop response to resultant soil properties in a toposequence
in eastern coastal plain of Odisha, India. Modeling Earth
Systems and Environment, pp.1-16.

Subhashree P, Jhansi Lakshmi V, Sheshu Madhav
M, Rajeswari B and Srinivas C 2021. Virulence of
rice brown planthopper population from Khammam
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district of Telangana state against rice genotypes and its
morphometrics. Journal of Research, PJTSAU. 49(3):16-22.
http:/ /krishi.icar.gov.in/jspui/handle/123456789/71214.

Subhashree P., Lakshmi V], Madhav M S, Rajeswari B
and Srinivas C. 2021. Non-preference mechanism of
resistance to brown planthopper, Nilaparvata lugens (Stal)
(Hemiptera: Delphacidae) population of Mahabubnagar,
Telangana in rice genotypes. Journal of Experimental zoology.
India.  24(2): 1811-1817. DocID: https://connectjournals.
com/ 03895.2021.24.1811 http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71215.

Suman, K., Neeraja, C.N., Madhubabu, P., Rathod, S., Bej, S.,
Jadhav, K.P., Kumar, J.A., Chaitanya, U., Pawar, S.C., Rani,
S.H. and Subbarao, L.V., 2021. Identification of Promising
RILs for High Grain Zinc Through Genotypex Environment
Analysis and Stable Grain Zinc QTL Using SSRs and SNPs in
Rice (Oryza sativa L.). Frontiers in plant science, p.22. http://
krishi.icar.gov.in/jspui/handle/123456789/57459.

Sundaram, R.M., Anila, M., Barbadikar, K.M., Mangrauthia,,
S.K. Raghuveer Rao, P., Subrahmanyam, D., Voleti, S.R,,
Surekha, K., Subba Rao, L.V., Neeraja, C.N. and Mahender
Kumar, R. (2021). Innovations for tapping genetic potential
and agronomic efficiencies of crops: Rice, Indian Journal of
Agronomy 66 (5th TAC Special issue): S191-5200. http://
krishi.icar.gov.in/jspui/handle/123456789/71216.

Surekha K, Gobinath,R. and Manasa, V., 2021. Improving
Yield and Nitrogen Use Efficiency Using Polymer Coated
Urea in Two Crop Establishment Methods of Rice (Oryza
sativa L.) Under Vertisol (Typic Pellustert). International
Journal of Plant Production, 15(4), pp.679-693.

Surender, R., Lavanya, K., Abdul Fiyaz, C.M., Shiva
Prasad, G. and Rao, L.S., 2021. Screening of rice (O. sativa
L.) genotypes for heat tolerance to develop climate resilient
rice genotypes.The Pharma Innovation Journal. 10(2): 132-143.
http:/ /krishi.icar.gov.in/jspui/handle/123456789/71217.

Thakur, V.J.S., Ponnuswamy, R., Singh, A.K. Shankar,
V.G. and Chary, S.D., 2021. Molecular tagging of Rf genes
for the fertility restoration of WA-CMS system by bulk
segregant analysis in rice. Indian Journal of Genetics and Plant
Breeding, 81(01), pp.43-49. http:/ /krishi.icar.gov.in/jspui/
handle/123456789/71218.

Yugander, A., Ershad Md., Muthuraman, P., Prakasam, V.,
Ladhalakshmi, D., Sheshu Madhav, M., Srinivas Prasad, M.,
Sundaram, R. M. and Laha, G. S. 2021. Understanding the
variability of rice bacterial blight pathogen, Xanthomonas
oryzae pv. oryzae in Andhra Pradesh, India. Journal of Basic
Microbiology DOI: 10.1002/jobm.202100406.

Book Edited

Kumar Anil, O. P. Verma, Ravi Ranjan Kumar, Rashmi
Mishra, Lakshmi B and Senguttuvel P. Advances In:
Plant Biotechnology. March, 2021. Parmar Publication,
Dhanbad-828109, Jharkhand. ISBN: 978-81-927825-3-5.

Ravi Ranjan Kumar, O. P. Verma, Lokesh V, Satyendra,
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Anand Kumar, Vishwa Vijay Thakur and Senguttuvel P.
Introductory Plant Biotechnology. March, 2021, Parmar

Publication, Dhanbad-828109, Jharkhand ISBN:978-81-
927825-2-6.

Shanker A K, Shanker Chitra, Anjali Anand and Maheswari
M 2021. Climate Change and Crop Stress: Molecules to
Ecosystems, ISBN: 978-0-12-816091-6, Academic Press
(Elsevier) Pp 565.

Shanthi Bushan, Sunil Kumar, et al., Senguttuvel P. Method'’s
manual for breeding of open pollinated varieties. Parmar
Publication. Mr. Gajendra Parmar, Proprietor, Parmar
Publication 854, KG Ashram, Bhuinphod, Govindpur Road,
Dhanbad-828109, Jharkhand. ISBN: 978-81-952546-7-4.

Sailabala Dei, Amtul Waris, AK Sinha, Anil Kumar, Pankaj
Kumar, Surbhi Jain. 2021. Climate Change and Agriculture.
Parmar Publications ISBN-978-81-925875-6-5. pp 197

Books and Book Chapters

Aravind Kumar ], Subba Rao LV, Abdul Fiyaz R, Badri
J, Mahesh G, Chiranjeevi M, Chaitanya U, Sanjeeva Rao
D, Sundaram RM (2021) Rice Grain Quality Analysis.
ICAR-Indian Institute of Rice Research, Rajendranagar,
Hyderabad-500030, Telangana State, India, 56 pp. ISBN 978-
81-948904-1-6.

Arun MN, Shankara Hebbar S, Bhanu Prakash K, Senthilvel
T., Nair A.K, Padmavathi G., Pratima Pandey and Aarti
Singh. 2021. Seed Priming - The way forward to mitigate
abiotic stress in crops. In: Hasanuzzaman M (ed). Plant
Stress Physiology- Perspectives in Agriculture Intech Open.
ISBN 978-1-83969-867-5.

Bentur JS, Sundaram RM, Mangrauthia SK and Nair S (2021).
Molecular Approaches for Insect Pest Management in Rice.
In: AliJ and Wani SH (eds.) Rice Improvement Physiological,
Molecular Breeding and Genetic Perspectives. International
Rice Research Institute, Los Banos, Philippines. pp 379-424.
ISBN 978-3-030-66529-6; ISBN 978-3-030-66530-2 (eBook)
(available online at https://doi.org/10.1007/978-3-030-
66530-2).

Gobinath, R., Bandeppa, S., Manasa, V., Rajendiran, S., Kiran
Kumar, Ranjan Paul and Basavaraj, K. (2021). Nanoparticle-
Mediated Adsorption of Pollutants: A Way Forward to
Mitigation of Environmental Pollution. In: Microbial
Rejuvenation of Polluted Environment, Microorganisms for
Sustainability, https://doi.org/10.1007/978-981-15-7455-
9_13, Springer Nature Singapore. Pp 317-348.

Jaldhani V, Sanjeeva Rao D, Beulah P, Nagaraju P, Suneetha
K, Veronica N, Kondamudi R, Sundaram RM, Madhav MS,
Neeraja CN, Raghuveer Rao, P, Subrahmanyam D, Voleti

SR and Senguttuvel P (2021). Drought and heat stress
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combination in a changing climate. In: Shankar A, Shanker
C, Anand A, Maheshwari M (Eds.). Climate Change and
Crop Stress Molecules to Ecosystems. Academic Press.
England pp 33-54. ISBN: 978-0-12-816091-6.

Jaldhani, V., Senguttuvel, P., Srikanth, B.,, Rao, P. R,
Subrahmanyam, D. & Rao, D. S. (2021). Present status and
future prospects of drought tolerance in rice. Cereal Grains.
Intech Open. doi. 10.5772/intechopen.97461

Kumar M, Sandhya, Pawan Kumar, Akash Gaurav Singh
and Aravind Kumar Jukanti (2021) Abiotic Stress Tolerance
in Rice: Insight in Climate Change Scenario. In: Integrative
Advances in Rice Research (Ed. Ming Huang), pp 1-20,
Intech Open Publications. DOI: 10.5772/intechopen.98909.

Laha, G. S., Prakasam, V., Muthuraman, P., Jeyakumar,
P. and Brajendra 2021. Climate change and emerging rice
disease scenario. In: Climate Change and Disease Dynamics
(Eds. Kumar, P., Roy, S., Kumar, A., Gupta, R. N., Tiwari, S.,
Vengateswari, M. and Prasad, S. A.), Parmar Publications,
pp. 1-10.

Neeraja C N., Voleti S.R., Subrahmanyam D., Surekha K.,
Sonali Bej, Krishnakanth Talapanti and Raghuveer P.R.
2021. Molecular Breeding for Improving Nitrogen Use
Efficiency in Rice: Progress and Perspectives. Chapter
12: (Eds) Mohammad Anwar Hossain, Lutful Hassan,
Khandakar Md. Ifterkharuddaula, Arvind Kumar, Robert
Henry, Molecular Breeding for Rice Abiotic Stress Tolerance
and Nutritional Quality (Wiley Online Library) https:/ /doi.
org/10.1002/9781119633174.ch12.

Nivetha N, A. K. Lavanya, K. V. Vikram, A. D. Asha, K. S.
Sruthi, S. Bandeppa, K. Annapurna and Sangeeta Paul .2021.
PGPR-Mediated Regulation of Antioxidants: Prospects for
Abiotic Stress Management in Plants. In: Antioxidants in
Plant-Microbe Interaction DOI: 10.1007/978-981-16-1350-
0_23

Nivetha N, Asha A. D., Bandeppa, Thakur ] K, Dukare
A.S., Bishwajeet Paul and Sangeeta Paul. 2021. Microbial-
Based Nanoparticles as Potential Approach of Insect Pest
Management. In: Microbes for Sustainable Insect Pest
Management DOI: 10.1007 /978-3-030-67231-7_7

Priyadarshi R, Sinha P, Dasari A, Sundaram RM (2021).
Application of “Omics” Technologies in Crop Breeding.
In: Kumar A, Kumar R, Shukla P and Patel HK (Eds.).
Omics Technologies for Sustainable Agriculture and Global
Food Security (Vol II). Springer, Singapore. pp 24-45. Print
ISBN: 978-981-16-2955-6 (available online at https://doi.
org/10.1007 /978-981-16-2956-3_2).

Samadhan Y B, Ritu Vishwa Karma, Shaloo Verma,
Hillol Chakdar, G S Bandeppa. 2021. Rhizospheric
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Diversity of Cyanobacteria and Their Significance
in Tropical Ecosystem In: Plant, Soil and Microbes
in Tropical Ecosystems DOI: 10.1007/978-981-16-3364-5_3.

Sanjeeva Rao D, Neeraja CN, Madhu Babu P, Nirmala
B, Suman K, Rao LVS, Surekha K, Raghu P, Longvah T,
Surendra P, Kumar R, Babu VR and Voleti SR (2021) Zinc
Biofortified Rice Varieties: Challenges, Possibilities, and
Progress in India. In Mir, R. R,, Isobe, S. N., Pandey, M. K,,
Kumar, A., eds. (2021). Achieving Nutritional Security and
Food Safety Through Genomics-Based Breeding of Crops.
Lausanne: Frontiers Media SA. pp.129-141doi: 10.3389/978-
2-88966-611-9.

Shanker C, Padmavathi Ch, Himabindu P and Repelle N
2021. Molecules to ecosystems -recent trends in chemical
ecology for combating biotic stresses in a changing climate
In (Eds.) Arun K Shanker, Chitra Shanker, Anjali Anand
and Maheshwari M. Climate Change and Crop Stress, 361-
410, Academic Press (Elsevier).

Tuti M D, R Mahender Kumar and Brajendra. 2021.
Climate Change and Its Impact on Rice Productivity and
Quality. V. K. Hebsale Mallappa, M. Shirur (eds.), Climate
Change and Resilient Food Systems, Springer.https://doi.
org/10.1007/978-981-33-4538-6_6.

Amtul Waris. 2021. Gender Implications for climate smart
agriculture in Women & Diversity, eds. N S, Rathore, Lalita
Vatta and Ragini Ranawat. International Books & Periodical
supply Service, New Delhi 654 pages ISBN:978-93-88892-79-
7 Pp 117-125.

Technical Bulletins/ Articles

Amtul Waris and B.Nirmala (2021) Manual on Good
Agricultural Practices in Rice cultivation published in
local language(telugu) under DST-SEED project. Technical
bulletin No. 108/2021. ICAR-IIRR, Hyderabad. PP 44.

Fiyaz A.R, Aravind Kuar J, M Chiranjeevi, U Chaitanya, D
Shivani, K Chaitanya, L V Subba Rao, and R M Sundaram
(2021). A Compendium of Rice Genetic Stocks Registered
in India. ICAR-Indian Institute of Rice Research (ICAR-
IIRR), Rajendranagar, Hyderabad-500030, Telangana, India.
ICAR-IIRR Publication No. 109/2021.

Jhansi Rani B., N. Balasubramani, P. Muthuraman, Amtul
Waris, P. Jeya Kumar, P.A. Lakshmi Prasanna, B. Nirmala
and Santosha Rathod (2021) Compendium of Lecture Notes:
Training Programme on “Sustainable Rice Production
Technology” of Module II: Certified Farm Advisor Program
(Rice), 27™ January -10" February, 2021, Indian Institute of
Rice Research, Rajendranagar, Hyderabad pp. 237

Kumar R M., Mangal Deep Tuti, B. Sreedevi, K. Surekha,
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D. Subrahmanyam, B. Nirmala, T. Vidhan Singh, Brajendra
and R.M. Sundaram. Agro-technologies for enhancing rice
productivity, resource conservation and climate resilience -
AICRIP experiences. Agro-technologies, 2021, ICAR-Indian
Institute of Rice Research, Rajendranagar, Hyderabad -
500030. 53 pp.

Mahender Kumar R., Mangal Deep Tuti, B. Sreedevi, K.
Surekha, D. Subrahmanyam, B. Nirmala, T. Vidhan Singh,
Brajendra and R.M. Sundaram. Agro-technologies for
enhancing rice productivity, resource conservation and
climate resilience - AICRIP experiences. Agro-technologies,
2021, ICAR-Indian Institute of Rice Research, Rajendranagar,
Hyderabad - 500030.

Nirmala Bandumula (2021) “Economics of Rice production
technologies” in Training Manual on ’‘Sustainable rice
production Technologies-Module II certified Farm Advisor
Program” sponsored by MANAGE held during January 27
to February 10, 2021, ICAR-Indian Institute of Rice Research,
Hyderabad-500030. P. 218-221.

Sharma J.P., Sarfaraz Ahmed Wani, Nazir A. Bhat, Najeebul
Rehman Sofi, Asif B. Shikari, Ashaq Hussain, Gazala H.
Khan, L.V. Subba Rao, F.A. Mohiddin, Shabir H. Wani,
I.A. Jahangir, M.A. Ganai, G.A. Parray & N.A. Bhat (2021).
Rice Landraces of Kashmir Himalayas: A Journey from
Conservation to Revival for Livelihood Security, MRCFC,
SKUAST-Kashmir, Khudwani, Anantnag, 192102. Pp 44.
Book No. AU/DR/BOOKLET/MB/MRCFC/2021/011:
DATED:05-10-2021.

Satyavathi, CT and Ambawat, S and Khandelwal, V and
Govindaraj, M and Neeraja, CN (2021) Micronutrient Rich
Pear] Millet for Nutritionally Secure India. ICAR-AIl India
Coordinated Research Project on Pearl Millet, Jodhpur,
India

Popular Articles

Amtul Waris, B.Nirmala and K. Shruthi (2021) Community
adharitha vittanotpatti: Mukhya Uddhesyamu mariyu
salahalu. Vyavasayam. P[TSAU. 7(5).23-24.

Amtul Waris. 2021. Extension Strategies for Skilling of
Rural Youth for Paddy Cultivation and Entrepreneurship
Development. Agriculture & Food-E-Newsletter 3(12) 60-63.

Amtul Waris. 2021. Farm Women’s Critical Role in
Climate Smart Agriculture and Achieving the Sustainable
Development Goals Agriculture &Food-E-Newsletter 3(5) 112-
116.

Basavaraj K, Jesudasu GS, Prakasam V, Ladhalakshmi
D, Gireesh C, Gobinath R, Suvarna Rani and Bandeppa.
2021. Phytoalexins: Defensive Compounds Against Plant
Pathogens. Agricultural science and green energy 2(1): 54-60.

Chimmili Suvarna Rani and Sruthi K. 2021. RGA - A new

Publications
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breeding method for rapid advancement of breeding cycle
in rice - Do more with less. Indian Farming, 71 (4): 19-21.

Gobinath R, Manasa V, Surekha K., Vijayakumar S and
Bandeppa. 2021. New age nutrient carriers for rice based
cropping systems. Indian Farming, 71 (4): 12 -16.

Ishwarya Lakshmi V G, Gireesh C, Basavaraj P S and
Anantha M S. Weed competitiveness: an essence for direct
seeded and aerobic rice. 2021. Krishi Science, 2(2): 19 -22.

Nirmala B., Kumar R. M. and Sriramulu T. 2021. Vari lo
neruga vitte vidhanam (DSR). Rythu Nestham. 17-18.

Ramprakash, T., Padmaja, B., Sreedevi, B. 2021. Weed
Management in Changing Climate. Annadata. December
2021, 22-24.

Sharma J.P., Sarfaraz Ahmed Wani, Nazir A. Bhat, Najeebul
Rehman Sofi, Asif B. Shikari, Ashaq Hussain, Gazala H.
Khan, L.V. Subba Rao, F.A. Mohiddin, Shabir H. Wani,
L.A. Jahangir, M.A. Ganai, G.A. Parray & N.A. Bhat (2021).
Rice Landraces of Kashmir Himalayas: A Journey from
Conservation to Revival for Livelihood Security, MRCFC,
SKUAST-Kashmir, Khudwani, Anantnag, 192102. Pp 44.
Book No. AU/DR/BOOKLET/MB/MRCFC/2021/011:
DATED:05-10-2021

Tuti M D, Mahender Kumar R, Sreedevi B, Singh A and Saha
S.2021. Weed management in system of rice intensification.
Indian Farming 71(4): 65-66.

Vijayakumar, S., Sivashankari, M., Gobinath, R., Saha, S
and Prabhu, G. 2021. Alleviating malnutrition through
agronomic bio-fortification using value-added fertilizers,
Indian Farming 71(01): 18-21.

Vijayakumar, S., Subramanian, E., Saravanane, P., Gobinath,
R. and Saha, S. 2021. Farm mechanization in rice cultivation:
Present status, bottlenecks and potential. Indian Farming,
71(01): 04-07.

Abstracts/ Extended Summaries

Akula, Mounika and Nirmala B. 2021. Rice Production
in Telangana: Growth, Instability and Decomposition
ARRW Diamond Jubilee
2021 on GenNext Technologies
Enhancing Productivity,

Analysis. National

Symposium - for
Profitability and Resilience
of Rice

Farming. Organized by Association of

Rice Research Workers, Cuttack, Odisha. Abstract

Book P.80.

Amtul Waris (2021) Rice based food entrepreneurship
development of women farmers. ARRW Diamond Jubilee
National Symposium on GenNext Technologies for
Enhancing Productivity, Profitability and Resilience of
Rice Farming, December 16-17, 2021 Cuttack, Odisha, India
pgl6l.
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Athulya, R., Padmakumarim A. P. and Uma Maheswari, T.
2021. Biochemical characterization of Scirpophaga incertulas
populations of Telangana State. ARRW Diamond Jubilee
National Symposium - 2021 on “GenNext Technologies for
Enhancing Productivity, Profitability and Resilience of Rice
Farming” on 16-17. December 2021 pg. 137.

B Srikanth, D Subrahmanyam, CN Neeraja, ] Veerendra and
S Narender Reddy. 2021. Genotypic variation for nitrogen
use efficiency in rice under differential nitrogen levels.
International Conference on FCPPB, 2021. October 6-7, 2021.

B Srikanth, D Subrahmanyam, CN Neeraja, ] Veerendra
and S Narender Reddy. 2021. Influence of graded levels of
nitrogen on grain characteristics of different rice genotypes.
Global Rice Conference 2021: Deliberations on Advances in
Rice Research. September, 24-25, 2021.

Chaitanya, M.S., Anitha, G., and Shanker Chitra. 2021.
Abundance and diversity of hemipteran and hymenopteran
insects at vegetative stage of rice under different organic
rice regimes Abstract no. S1-PP-04, Pg 31, Book of abstracts,
Sixth National Conference on Biological Control: Innovative
Approaches for Green India, ICAR- NBAIR, Bengaluru 3-5
march 2021.

Dhawande, A., Lakshmi, V. J. and Subba Rao, L.V. 2021.
Non-preference mechanism of resistance in rice germplasm
to White backed planthopper Sogatella
furcifera (Horvath). Extended Summaries 5" International
Agronomy Congress November 23-27, 2021, PJTSAU,
Hyderabad-500030. Pp. 2057-2058.

accessions

Jasmine C, Beulah P, Jaldhani V, Manasa Y, Nagaraju P,
Neeraja CN, HariPrasad AS, Sundaram RM, Senguttuvel P.
2021. Genetic diversity for grain Fe and Zn content through
molecular and morphological evaluation in hybrid rice
parental lines. Global Rice Conference 2021: Deliberations
on Advances in Rice Research. September, 24-25, 2021.

Karthika, G., Sandeep, G., Satendra, K.M. Sundaram R.M.
and Revathi P. 2021. Development and utilization of wild
introgression lines (ILs) using O. rufipogon and O. nivara
accessions for enhancing yield & yield contributing traits in
rice. Abstract No. PO 45, International conference on Future
Challenges and Prospects in Plant Breeding, 6 - 7, October,
2021. Tamil Nadu Agricultural University, Coimbatore.

Lakshmi Prasanna, P.A (2021) Effects of changes in paddy
procurement policy in West Bengal- some preliminary
insights. ARRW Diamond Jubilee National Symposium
on GenNext technologies for enhancing productivity,
profitability and Resilience of Rice Farming Abstracts pp:156.

Manasa, V., Gobinath, R., Surekha, K., Azam M. M.,
Bandeppa, S. and Aarti Singh. 2021. Effect of Super
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Absorbent Polymer on yield and yield components of direct
seeded rice in a Vertisol. Presented in 5th International
Agronomy Congress, November 23-27, Hyderabad, India

Nirmala, B. 2021. Economics and energy analysis of
adoption of IPM in Tamil Nadu. Abstract Book. ARRW
Diamond Jubilee National Symposium-2021 on GenNext
Technologies for Enhancing Productivity, Profitability and
Resilience of Rice Farming. Organized by Association of
Rice Research Workers, Cuttack, Odisha. P.124.

Nirmala, B., Tuti M.D., Kumar RM. and Muthuraman
P. 2021. Comparative assessment of direct seeded rice
and conventional method of transplanting for economic
benefit and energy efficiency. Extended Summaries: 5th
International Agronomy Congress, Organized by Indian
Society of Agronomy, November 23-27, 2021, India. p. 90-91.

Prakasam V, Priyanka C, Chakrapani K, Ladha lakshmi D,
Laha G S, Kannan C, Krishnaveni D, Basavaraj K, Jesudasu G
S and Srinivas Prasad M. 2021. Potentiality of new fungicide
Mefentrifluconazole 400 g/1 SC to curtail sheath blight and
grain discoloration of paddy. National e-congress on Plant
health and food security: challenges and opportunities,
March 25-27, 2021.

Rao, D.V.K.N,, Surekha, K., Aruna, L. and Sundaram, R M.
2021. Delta (A) yield is a better input to understand site-
specific response of rice. Abstracts: ARRW Diamond Jubilee
National Symposium - GenNext Technologies for Enhancing
Productivity, Profitability and Resilience of Rice Farming,
Theme - II: Precision technologies for rice production, 16-17
December 2021, Cuttack, page 117.

Reddy, V. N., Shanker, Chitra, Rana D.K., Anitha G .2021.
In-situ conservation of arthropod biodiversity through bio-
intensive pest management in rice. Abstract In “National
Web Conference on Strategies for Buffering Ecosystems for

Sustainable Services in The Era of Intensive Agriculture and
Climate Change” ANGRAU, 25-26, March, 2021.

Senguttuvel, P., Beulah. P., Nagaraju P.,, Manasa Y.,
Veerender J., Anantha M.S., Gireesh C., Hari Prasad A.S.,
Sheshu M., and Sundaram R.M. Marker Assisted Pedigree
selection for improvement of drought tolerance in restorer
line of rice. Extended summaries: ARRW Diamond Jubilee
National Symposium 2021 GenNext Technologies for
Enhancing Productivity, Profitability and Resilience of Rice
Farming December 16-17, 2021 held at ICAR-NRRI, Cuttack.
Abstract- ADJNS/TH-I/LT/33, Pg 32.

Shanker, Chitra. 2021. Habitat Management Strategies for
conservation biological control in rice, Lead talk Abstractno.
S2-LP-01, Pg 3, Book of abstracts, Sixth National Conference
on Biological Control: Innovative Approaches for Green
India, ICAR- NBAIR, Bengaluru 3-5 march, 2021.
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Somasekhar N., Sivakrishna K. and Kumar R .M. 2021.
Damage potential of rice root-knot nematode (Meloidogyne
graminicola) as influenced by environmental problems.
Extended summaries of 5th International Agronomy
Congress. Nov. 23-27, 2021, Hyderabad. Pp. 1350-1351.

Somasekhar, N. 2021. Climate Change: Consequences to
Phytonematode Management. Abstracts of National seminar
on the “Facets of Innovation and Development of Plant
Nematology”. Nematological Society of India, New Delhi.
October 29-30, 2021. PP 14.

Somasekhar, N., Subba Rao, L. V., Sivakrishna, K. and
Chavan, S. N .2021. Screening of rice germplasm for
resistance to rice root-knot nematode Meloidogyne
graminicola. Abstracts of National seminar on the “Facets
of Innovation and Development of Plant Nematology”
Nematological Society of India, New Delhi. October 29-30,
2021. Pp. 21.

Surekha, K., Tuti, M. D., Kumar R.M. and Rao, D.V.K.N.
2021. Nutrient Expert® assisted site-specific nutrient
management: An alternative precision fertilization
technology for rice in India. Oral paper presented in 5th
International Agronomy Congress, November 23-27,
2021, Organised by PJTSAU, Hyderabad, India. Extended
summaries. Pp 1364-1365.

Thenmozhli, G.S., Aswini, L., Gobinath, R., Rohini Kumari, V.
and Krishnaveni, G (2021). Bioleaching of heavy metals using
efficient extremophilic actinobcateria isolate form coal mine
soil of Tamilnadu. Oral paper presented in The International
Conference on Novel paradigms in Biotechnology-
Bioengineering interface from concepts to reality —-[NPBBI
2021], 10-12, November, 2021, organized by Satyabama
University, Chennai. Extended summaries Pp: 106.

Tuti M D, K Surekha, R. Mahender Kumar, V. Manasa,
Gobinath R and R. M. Sundaram. 2021. Phosphorus use
efficiency of drought tolerant rice varieties grown in low
phosphorus soil. Abstract: ARRW Diamond Jubilee National
Symposium-2021, December 16-17, 2021, India, p 92.

Tuti M. D., Surekha K, Kumar R. M., Manasa V. and
Gobinath R, 2021, Exploring Phosphorus Use Efficiency
Potential of Drought Tolerant Rice Varieties Grown In Low
Phosphorus Soil. Presented in 5th International Agronomy
Congress, November 23-27, Hyderabad, India. 1371-1373.

Umakanth B, Saritha K, Gopalakrishna Murthy K, Jyothi
Badri B, Subba Rao L.V.and. Padmavathi G. Marker-assisted
introgression of major QTLs, qDTY1.1, qDTY2.1, qDTY2.2
and qDTY3.1 for grain yield under drought stress into the
background of DRR Dhan 50. Extended summaries: ARRW
Diamond Jubilee National Symposium 2021 GenNext
Technologies for Enhancing Productivity, Profitability and
Resilience of Rice Farming December 16-17, 2021 held at
ICAR-NRRI, Cuttack. Abstract- ADJNS/TH-I/LT/17, Pp
17.(2" prize).
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Vijayaraghavendra, R., Vijaya Lakshmi, K., Shanker, Chitra,
Malathi, S., Jagadeeshwar, R. and Damodar Raju, C H. 2021.
Ecological engineering approach for enhancing predators of
brown planthopper (BPH), Nilaparvata lugens (Stal.) in rice
ecosystem, Abstract No S1-PP-26, Pg 53, Book of abstracts,
Sixth National Conference on Biological Control: Innovative
Approaches for Green India, ICAR- NBAIR, Bengaluru 3-5
march, 2021.
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Yandava, Swaroopa, Rajasri, M., and Padmakumari, A. P.
2021. Survey and abundance of Rice stem borers in northern
coastal districts of Andhra Pradesh. ARRW Diamond Jubilee
National Symposium - 2021 on “Gen Next Technologies for
Enhancing Productivity, Profitability and Resilience of Rice
Farming” on 16-17 December, 2021 pg. 113.
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Participation in Symposia/ Workshops

Scientist Programme name Organizers Duration

Dr. G Padmavathi

Dr. Fiyaz RA
Dr. Divya B.

Dr. Suvarna Rani
Chimmili

Dr. Soma Sekher N
Dr. Suvarna Rani
Chimmili

Dr. Soma Sekher N
Dr. Soma Sekher N
Dr. Soma Sekher N

Dr. Soma Sekher N

Dr. Soma Sekher N

Dr. Soma Sekher N

Dr. Soma Sekher N

Drs. R M Sundaram,
Senguttuvel P,

Rao DVKN, Surekha K.,
Amtul Waris,

Kalyani M Barbadikar

Dr. Senguttuvel P

Dr. Senguttuvel P

Dr. Senguttuvel P

National Workshop on Bridging the
Yield Gaps to Enhance Food grain
Production: A Way Forward

International conference on Future
Challenges and Prospects in Plant
Breeding

National webinar on Microbial
Biopesticides: Next Generation
Preparedness

World Water Day webinar on Value of
Water with reference to Rice Cultivation
Webinar on Mastering craft of academic
writing: a systematic approach

National webinar on Rice Fallow
Management in Eastern India

Webinar on Conquering intricacies of
citations and references

National webinar on Artificial
Intelligence for Smart Agriculture
International webinar on Agroecological
Opportunities with System of Rice
Intensification (SRI) and System of Crop
Intensification (SCI)

International Webinar on Nematode
management

National Webinar on Nematodes-

a continuing bottleneck in crop
production: available technologies and
recent advances.

ARRW Diamond Jubilee National
Symposium 2021 GenNext Technologies
for Enhancing Productivity, Profitability
and Resilience of Rice Farming

Global rice conference
Global symposium on salt affected soils

International conference on food,
agriculture and innovations
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Trust for Advancement of
Agricultural Sciences (TAAS),
Indian Council of Agricultural
Research (ICAR), International

Rice Research Institute (IRRI),
International Crops Research
Institute for Semi-Arid Tropics
(ICRISAT), and International Center
for Agricultural Research in the Dry
Areas (ICARDA)

Centre for Plant Breeding and
Genetics, TNAU, Coimbatore,
Tamil Nadu, India

DBT-North East Centre for
Agricultural Biotechnology
(DBT-NECAB) and Department of
Plant Pathology, AAU, Jorhat

ICAR-IIRR, Hyderabad
Wiley Publishing Group

ICAR Research Complex for Eastern
Region, Patna

Wiley Publishing Group

ICAR Research Complex for Eastern
Region, Patna

The Malaysian Agroecology
Society for Sustainable Resource
Intensification (SRI-MAS), Malaysia

Syngenta & Nematology
Education in Sub-Sahara Africa
(NEMEDUSSA)

Dept. of Nematology, Rajasthan
College of Agriculture, MPUAT,
Udaipur

NRRI, Cuttack

TRRI, Aduthurai
FAO, Rome Italy

Ranchi, Jharkhand

26 August 2021

06 -07 October

2 July 2021

March 22 2021
August 31 2021
August 26 2021
August 24 2021
July 22 2021

June 25 2021

June 9 2021

April 4 2021

December
16-17 2021

September
24-25,2021

20-22 October
2021

24-26th
December 2021

Publications
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Scientist Programme name Organizers Duration

Publications

Drs. Surekha K, M 5% International Agronomy Congress PJTSAU, Hyderabad November 23-

Tuti, RM Kumar. S 27 2021

Vijayakumar,

Dr. Amtul Waris Delivering for Nutrition (D4N) in South IFPRI under Poshan 01-02
Asia: Implementation Research in the December 2021
Context of COVID-19’

Dr. S Vijayakumar International Webinar on “Fighting the IIOPR, Pedavegi, Andhra Pradesh 26 October
hunger using smart technology” 2021

Dr. S Vijayakumar Global Virtual - Summit on Management International Soil Conservation April 22, 2021
of Degraded Lands for Restoring Our Organization
Earth

Dr. S Vijayakumar National Conference on Integrated ICAR-Research Complex for October 5-7,

Farming Systems: A Tool for Enhancing

Income and Nutritional Security

Eastern Region, Patna, Bihar

2021

Dr. S Vijayakumar International ~ Webinar  Conference ICAR-IIFSR, Modipuram, Meerut 29 September
(Virtual) on “Alternate Cropping to 01 October
Systems for Climate Change and 2021

Resource Conservation

Lectures Delivered

SCIENTIST PROGRAMME NAME ORGANIZERS

Dr. AVSR Swamy Concepts of speed breeding Training on Sensitization ICAR-IIRR, 14-15
and its applications in rice of AICRIP and Modern Hyderabad September
improvement Breeding Techniques in Rice

Dr. AVSR Swamy  Critical considerations in Training on Sensitization ICAR-IIRR, 14-15
breeding and conducting of AICRIP and Modern Hyderabad September
AICRIP trials for Hill ecologies ~ Breeding Techniques in Rice

Dr. C. Gireesh Pre-breeding for widening the Training on Sensitization ICAR-IIRR, 14-15
genetic base of rice using wild of AICRIP and Modern Hyderabad September
species Breeding Techniques in Rice

Dr. Divya Interspecific Chromosome International Conference Centre for Plant 06 - 07

Balakrishnan segment substitution lines on Future Challenges and Breeding and October
(CSSLs) of rice as a valuable Prospects in Plant Breeding Genetics, TNAU,
plant genetic resource for crop Coimbatore
improvement

Dr. Divya CSSLs development and Training on Sensitization ICAR-IIRR, 14-15

Balakrishnan applications of AICRIP and Modern Hyderabad September

Breeding Techniques in Rice

Dr. G Padmavathi Critical considerations in Training on Sensitization ICAR-IIRR, 14-15
breeding and conducting of AICRIP and Modern Hyderabad September
biofortification trials of AICRIP  Breeding Techniques in Rice
for different rice ecologies

Dr. G Padmavathi Marker-assisted introgression of ~ARRW Diamond Jubilee ICAR-NRRI, 16-17
major QTLs, Qdty 1.1, Qdty 2.1,  National Symposium 2021 Cuttack December
Qdty 2.2, and Qdty 3.1 for grain ~ GenNext Technologies for
yield under drought stress into ~ Enhancing Productivity,
the background of DRR Dhan 50 Profitability and Resilience of
(Awarded 2" prize) Rice Farming,

Dr. G. Padmavathi Critical considerations in Sensitization of AICRIP and ICAR-IIRR, 14-15
breeding and conducting Modern Breeding Techniques Hyderabad September

AICRIP trials for Biofortification

in Rice
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SCIENTIST PROGRAMME NAME ORGANIZERS | Date |

Dr.J. Aravind Critical considerations in Sensitization of AICRIP and ICAR-IIRR, 14-15
Kumar breeding and conducting Modern Breeding Techniques Hyderabad September
AICRIP trials for MS trials & in Rice
Grain quality considerations in

AICRIP
Dr. Jyothi Badri Critical considerations in Sensitization of AICRIP and ICAR-IIRR, 14-15
breeding and conducting Modern Breeding Techniques Hyderabad September
AICRIP trials for Irrigated in Rice
ecology (E, ME, M,L,)
Dr. K. Suneetha Critical considerations in Sensitization of AICRIP and ICAR-IIRR, 14-15
breeding and conducting Modern Breeding Techniques Hyderabad September
AICRIP trials for Salinity and in Rice
alkalinity
Dr. L.V Subba Rao Five decades of AICRIP: Process, Training on Sensitization ICAR-IIRR, 14-15
Achievements and future of AICRIP and Modern Hyderabad September
prospects Breeding Techniques in Rice
ICAR-IIRR, Hyderabad
Dr. MS Anantha Critical considerations in Training on Sensitization ICAR-IIRR, 14-15
breeding and conducting of AICRIP and Modern Hyderabad September
AICRIP trials for Nutrient use Breeding Techniques in Rice
efficiency ICAR-IIRR, Hyderabad
Dr. MS Anantha Modern breeding techniques in ~ Training on Sensitization ICAR-IIRR, 14-15
rice (GWAS and GS) of AICRIP and Modern Hyderabad September
Breeding Techniques in Rice
ICAR-IIRR, Hyderabad
Dr. R. Abdul Fiyaz Critical considerations in Training on Sensitization ICAR-IIRR, 14-15
breeding and conducting of AICRIP and Modern Hyderabad September
AICRIP trials for Near Isogenic ~ Breeding Techniques in Rice
Lines ICAR-IIRR, Hyderabad
Dr. Suvarna Rani ~ Breeding and conducting Training on Sensitization ICAR-IIRR, 14-15
Chimmili AICRIP trials on Aromatic Short of AICRIP and Modern Hyderabad September
grain rice Breeding Techniques in Rice
ICAR-IIRR, Hyderabad
Dr. Suvarna Rani  QTL mapping in rice Training on Sensitization ICAR-IIRR, 14-15
Chimmili of AICRIP and Modern Hyderabad September

Breeding Techniques in Rice
ICAR-IIRR, Hyderabad

Sridhar Y Mode of Action of Insecticides Grooming of PG students for =~ Department of 19-23
future challenges sponsored Entomology, G.B.  February
by organised by ICAR New Pant University of

Delhi (SC-sub plan) Agriculture and
Technology,
Pant Nagar
Dr. Soma Sekhar  Climate Change: Consequences  Facets of Innovation and Nematological 29-30
N to Phytonematode Management Development of Plant Society of India, October
Invited (Lead talk) Nematology New Delhi
Dr. RM. Application of biotechnological =~ National Academy of 10
Sundaram tools for rice improvement Agricultural Extension February
Management, Hyderabad
Dr. RM. Agri-biotechnology for Global Bio India Roadshow 25
Sundaram enhancing farmer’s income 2021 February
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SCIENTIST PROGRAMME NAME ORGANIZERS | Date |

Dr. RM.
Sundaram

Dr. RM.
Sundaram

Dr. RM.
Sundaram

Dr. RM.
Sundaram

Dr. RM.
Sundaram

Dr. RM.
Sundaram

Dr. RM.
Sundaram

Dr. M.S Madhav

Dr. C N Neeraja

Dr. Sundaram RM

Dr. Sundaram RM

Dr. Sundaram RM

Dr. P. Ananda
Kumar

Multi-trait improvement of
Samba Mahsuri variety through
molecular breeding

Developing Climate Change
resilient lines of the elite fine-
grain type rice variety, Samba
Mahsuri, through molecular
breeding

Molecular breeding for rice
improvement

Application of biotechnological
tools for hybrid rice
improvement

Gene tagging and mapping;:
Basic concepts

Breeding for disease resistance
in rice: Present status and future
prospects

Exploring R genes for rice blast
disease management

Approaches in Biofortification of
crops with nutrients

Molecular Breeding for multi-
trait improvement in rice

Molecular breeding for durable
biotic stress resistance in rice
Plant protection

(Lead lecture)

Breeding for nutrient use
efficiency in rice

Biotechnological Approaches
for Enhancing Water Use
Efficiency in Agriculture
including Horticulture (Keynote
presentation)

Training on Integration of
in-vitro based double haploid
technology, MAS, transgenic
and CRISP-Cas9 in rice
improvement

Plant Breeding today: New
techniques, new skills,

International Conference

on Future Challenges and
prospects of Plant Breeding
conducted ( Lead lecture)

A training program on
Breeding Innovation for Crop
Improvement to Enhance
Genetic Gains

Indian Phytopathological
society

Recent Advances in Molecular
Plant-Pathogen Interactions
(RAMPPI 2021)

Agricultural Graduate
Students Conference (AGSC)
5" National Youth
Convention on Innovation
and Agricultural Reforms for
farmer’s prosperity jointly

Global Rice Conference
conducted by (TRRI),

Fifth International Agronomy
Congress Agri Innovations to
Combat Food and Nutrition
Challenges

Global Conference on
Innovative Approaches for
Enhancing Water Productivity
in Agriculture including
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ICAR-NRRI

Pune Knowledge
Cluster

Agri Biotech
Foundation,
Hyderabad
Advanced
Training in Plant
Breeding (ATPBR),
Maharashtra
Tamil Nadu
Agricultural
University, India

International Rice
Research Institute,
Philippines

Department of
Biotechnology,
National Institute
of Technology
Durgapur

All India
Agricultural
University Students
Association, ICAR
and PJTSAU

Tamil Nadu Rice
Research Institute
Aduthurai,

TNAU and IIFPT,
Thanjavur

PJTSAU,
Hyderabad

01 March

21 June

29
September

29
September

06 October

26 October

02
December

06-10
September

07
September
20-21
February

25-25
September

22-26
November

16-19
September
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Appendix-1

Promising Entries in Varietal Trials, Kharif 2020

35 e oo |

1

10

11

12

13
14

15

16

17

18

19

20

21

22

27892

26898

27866

27914

27905

27880

27332

27340

27329

27263

25530

27387

27689
27686

27705

27438

27951

27280

28784

28014

28801

28805

RCPR 58-IR 93827-29-
1-1-3

HURS 17-7-IR 95768-9-
2-1-2

HKR 16-1-1R14L521

CRR 807-1
NP 9968

OR]J 1346 (TP 27626)
NPH-X1 (Hybrid)
US-319 (Hybrid)
MP-3050 (Hybrid)

CR 4113-3-2-1

CR 3561-3-2-1-1-1-1
PHI 18104 (Hybrid)

CR 3516-1-1-2-1-1-4
MTU 1310 (MTU 2613-
25-1-4)

MTU 2385-187-1-1-1
MTU 2385-187-1-1-1
HURS 18-2-IR 98976-
20-1-2-2

RP  5989-47-15-11-1-

126-2-13-11
RP 6287-188-45-12-88

Pusa 1853-12-288

RP 6298-FG3G-12-5

RP  6286-Bio
5-156-24-10

Patho

LS

LS

LS

LS

MS

LB

SB

LB

LB

LB

SB

MS

MS
MS

LB

MS

LB

LB

MS

MS

MS

MS

86

88

84
84
83
86
87
86

103
90

91 (2-3)

98 (Z-5)
92

104
103

104

80
103 (Z-3)

110 (Z-3)
97
(Z-5&6)
100 (Z-7)
110

99

107 (Z-3)
100
(Z-5,6)
102 (Z-7)

5116
5900

5290

5081
4598
5106
5137

5394
5173
5155

5540

5947 (Z-3)
5638 (Z-5)
5290
6064

6359

5681

4839

4613 (Z-3)
5300 (Z-7)
4316 (Z-3)
4229
(Z-5 &6)
4028 (Z-7)
4708

4118
2691 (Z-3)
3385

(Z-5 &6)
3768 (Z-7)
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AVT2-ETP
AVT2-ETP

AVT2-ETP

AVT2-ETP
AVT2-ETP
AVT2-ETP
AVT2-ETP
AVT2-ETP
AVT2-ETP
AVT2-IM
AVT2-IM

AVT2-IM

AVT2-IM
AVT2-IM

AVT2-IM

AVT1-MS

AVT1-
AEROB
AVT 2 - NIL
(IM)
AVT 1 -NIL
(Late)

AVT 1 - NIL
(Late)
AVT 1 - NIL
(Late)

AVT 1 -NIL
(Late)

Promising in Zone-III for Odisha
and Bihar

Promising in Zone-III for Odisha
and Bihar

Promising in Zone-III for Odisha,
Bihar, West Bengal and Zone -V for
Maharashtra

Promising in Zone-III for Bihar and
West Bengal

Promising in Zone-III for Bihar and
West Bengal

Promising in Zone-III for Bihar and
West Bengal

Promising in Zone-III for Bihar,
West Bengal and Jharkhand
Promising in Zone-III for Jharkhand
Promising in Zone-III for Jharkhand
Promising in Zone-III for Odisha
and Bihar

Promising in Zone-III for Odisha
and Bihar

Promising in Zone-III for Odisha
and Zone - V for Chhattisgarh
Promising in Zone-III for Odisha
Promising in Zone-VII for Andhra
Pradesh and Telangana

Promising in Zone-VII for Andhra
Pradesh, Telangana & Karnataka
Promising in Zone-III for Odisha
and Zone -VII Andhra Pradesh,
Telangana & Tamil Nadu
Promising in Zone-II for Haryana

Promising in Akshyadhan growing
regions of the country

Promising in Improved Samba
Mahsuri growing regions of the
country

Promising in Samba Mahsuri
growing regions of the country
Promising in Improved Samba
Mahsuri growing regions of the
country

Promising in Improved Samba
Mahsuri growing regions of the
country
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Promising hybrids identified in different hybrid rice trials Kharif 2020

Nau of the Bybrid LeT No.

IHRT-E

PHI 20101 28959
HRI 207 28950
JKRH 1601 28956
IHRT-ME

PHI 20102 28979
KAVERI 7317 28972
RRX 809 28982
IHRT-M

PHI 20108 29006
S 7004 29001
HRI 204 28997
IHRT-MS

RALLI 19608 29017
KAVERI 7623 29019
RRX 708 29021

Appendix-3

88
85
89

93
90
93

95
98
99

97
97
101

Overall
Overall
Overall

Overall
Zone Il &V
Zone III

Overall
Overall
Overall

Overall
Overall
Zone III

Variety wise breeder seed production during Kharif, 2020 (as per DAC indent) (Quantity
in Quintals)

Surplus (+/-)
Defict () Froduding cente

O 0 NI O G &= W N

=
(=)

11
12
13
14
15
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Abhishek (IET - 17868)(rr-272-829)
Ajit

Amara (MTU-1064)

Anijali (IET-16430, RR-347-166)
Annada

Ashuthosh

Athira (PTB-51)

Badshabhog selection-1

Bahadur sub-1

Bamleshwari (IET no.14444, R 738-1-
64-2-2)

Basmati-370
Basmati-564

Bhadra (MO-4)
Bharani (NLR 30491)
Bhogavati

3.22
8.50
6.60
0.50
1.50
2.00
0.50
16.00
51.50
10.00

10.00
0.10
3.50
4.00
0.60

9.20
8.50
51.00
9.20
1.00
2.00
2.00
9.30
28.29
11.70

5.00
0.10
0.50
0.00
5.50

112

5.98
0.00
44.40
8.70
-0.50
0.00
1.50
-6.70
-23.21
1.70

-5.00
0.00
-3.00
-4.00
4.90

CRURRS, Hazaribagh

RRS, Chinsurah

ANGRAU, Guntur
CRURRS, Hazaribagh
NRRI-CUTTACK

OUAT, Bhubaneshwar
KAU, Pattambi

IGKYV, Raipur

RARS, Titabar (AAU, Jorhat)
IGKYV, Raipur

RRS, Kaul
SKUAST, Chatha
RRS, Moncompu
ANGRAU, Guntur
ARS, Radhanagari
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Surplus (+/-)
Deficit () Joducng cene

Bidhan Suruchi (IET 25701) 1.00 0.00 -1.00 RRS, Chinsurah
17  Bina Dhan-10 1.10 1.00 -0.10 ICAR-IIRR, Hyderabad.
18 Bina Dhan-12 0.30 0.30 0.00 ICAR-IIRR, Hyderabad.
19 Bina Dhan-17 25.50 25.00 -0.50 ICAR-IIRR, Hyderabad.
20 Bina Dhan-69 0.10 0.10 0.00 ICAR-IIRR, Hyderabad.
21 Bina Dhan-75 0.10 0.10 0.00 ICAR-IIRR, Hyderabad.
22  Birsa Mati 1.65 2.00 0.35 BAU, Ranchi
23 Birsa Vikas Dhan - 111 (IET 19848) 1.65 1.70 0.05 BAU, Ranchi
(PY - 84)
24  Birsa Vikas Dhan - 203 2.10 2.20 0.10 BAU, Ranchi
25 Birsa Vikas Dhan-109 1.65 1.70 0.05 BAU, Ranchi
26  Birsa Vikas Dhan-110 1.65 1.75 0.10 BAU, Ranchi
27  Birsa Vikas Sugandha - 1 (IET 18941) 1.65 2.20 0.55 BAU, Ranchi
28 Bnkr-1 (Dhiren) (IET 20760) 4.25 5.00 0.75 RRS, Chinsurah
29 BPT 5204 43.50 0.00 -43.50 ANGRAU, Guntur
30 BPT-3291 (Sonamasuri) 4.00 0.00 -4.00 ANGRAU, Guntur
31 BR-2655 2.50 6.00 3.50 UAS, Bengaluru
32 C.g.Sughandih Bhog 20.00 20.10 0.10 IGKYV, Raipur
33 C.g. Madhuraj Dhan-55 15.30 15.50 0.20 IGKYV, Raipur
34 Chandra (IET 23409) (MTU-1153) 26.50 70.00 43.50 ANGRAU, Guntur
35 Chandrahasini (IET - 16800) 10.00 13.50 3.50 IGKYV, Raipur
36 Chhattisgarh Dev Bhog 10.00 18.00 8.00 IGKYV, Raipur
37 Chhattisgarh Zinc Rice-1 22.20 22.50 0.30 IGKYV, Raipur
38 Chhattisgarh Zinc Rice-2 30.00 30.80 0.80 IGKYV, Raipur
39 Chinsurah Nona - 2 (Gosaba- 6) 1.00 1.50 0.50 RRS, Chinsurah
(IET -21943)
40 Chinsurah Rice (IET 19140) (CNI 383- 1.60 1.60 0.00 RRS, Chinsurah
5-11)
41 Ciherang Sub-1 16.00 28.00 12.00 ICAR-IIRR, Hyderabad
42 CN1272-55-105 (IET -19886) 0.50 2.50 2.00 RRS, Chinsurah
43  CNR-2 (IET 20235) 1.50 1.50 0.00 RRS, Chinsurah
44 Co51 30.80 141.75 110.95 TNAU, Coimbatore
45 Co-43 Sub-1 0.50 0.50 0.00 TNAU, Coimbatore
46  Cottondora Sannalu (MTU-1010) 201.20 2.80 -198.40 ANGRAU, Guntur
47 CR 1018 (Gayatri) IET 8022 1.60 5.00 3.40 NRRI-Cuttack
48 CR Boro Dhan-2 (IET 17612) 0.30 0.50 0.20 NRRI-Cuttack
49 CR Dhan 201 (IET 21924) 1.20 1.00 -0.20 NRRI-Cuttack
50 CR Dhan 202 (IET 21917 2.50 2.50 0.00 NRRI-Cuttack
51 CR Dhan 300 (CR2301-5) (IET 19816) 0.90 0.80 -0.10 NRRI-Cuttack
52 CR Dhan 303 (CR 2649-7) (IET 21589 2.00 2.50 0.50 NRRI-Cuttack
53 CR Dhan 304 (IET 22117) 3.60 5.00 1.40 NRRI-Cuttack
54 CR Dhan 305 (IET 21287) 3.80 4.00 0.20 NRRI-Cuttack
55 CR Dhan 311 (Mukul) 11.10 10.00 -1.10 NRRI-Cuttack
56 CR Dhan 401(Reeta) (IET 19969) 1.50 0.00 -1.50 NRRI-Cuttack
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CR Dhan 500 (IET 20220) 0.30 0.50 0.20 NRRI-Cuttack

58 CR Dhan 505 (IET 21719) 3.10 1.50 -1.60 NRRI-Cuttack

59 CR Dhan 511 0.60 0.80 0.20 NRRI-Cuttack

60 CR Dhan 701 (IET 20852) (CRHR32) 0.10 0.00 -0.10 NRRI-Cuttack

61 CR Dhan 800 (Swarna-Mas) 19.80 27.00 7.20 NRRI-Cuttack

62 CR Dhan 801 (IET-25667) 1.50 4.00 2.50 NRRI-Cuttack

63 CR Dhan 910 0.60 0.00 -0.60 NRRI-Cuttack

64 CR Dhan-10 (IET8312) 1.00 1.00 0.00 NRRI-Cuttack

65 CR Dhan -100 6.35 0.00 -6.35 NRRI-Cuttack

66 CR Dhan-101 12.35 12.00 -0.35 NRRI-Cuttack

67 CR Dhan -203 11.80 10.00 -1.80 NRRI-Cuttack

68 CR Dhan -204 (IET 21692) 3.00 2.50 -0.50 NRRI-Cuttack

69 CR Dhan -207 0.30 1.00 0.70 NRRI-Cuttack

70 CR Dhan -209 1.00 1.00 0.00 NRRI-Cuttack

71 CR Dhan -301 17.50 10.00 -7.50 NRRI-Cuttack

72 CR Dhan -307 9.90 10.00 0.10 NRRI-Cuttack

73 CR Dhan -310 23.40 25.00 1.60 NRRI-Cuttack

74  CR Dhan -405 1.00 1.00 0.00 NRRI-Cuttack

75 CR Dhan -407 0.20 0.00 -0.20 NRRI-Cuttack

76 CR Dhan -409 15.10 10.00 -5.10 NRRI-Cuttack

77 CR Dhan -506 0.30 0.80 0.50 NRRI-Cuttack

78 CR Dhan -508 25.40 20.00 -5.40 NRRI-Cuttack

79  CR Dhan -601 31.45 25.00 -6.45 NRRI-Cuttack

80 CR Dhan -909 30.00 0.00 -30.00 NRRI-Cuttack

81 CR Sugandh Dhan 907 (IET 21044) 10.00 0.00 -10.00 NRRI-Cuttack

(CR 2616- 3- 3-3-1)

82 CR Sugandh Dhan 998 0.30 0.00 -0.30 NRRI-Cuttack

83 CR-1009 0.70 0.80 0.10 NRRI-Cuttack

84 CR-1009 Sub-1 23.50 19.00 -4.50 NRRI-Cuttack

85 CSR30 0.10 7.95 7.85 CSSRI, Karnal

86 CSR 36 (Naina) (IET17340) 8.80 9.00 0.20 CSSRI, Karnal

87 CSR43 1.00 5.40 4.40 CSSRI, Karnal

88 (SR 46 (CSR 2k-262) 1.50 5.40 3.90 CSSRI, Karnal

89 (CSR 52 (CSR 12 b 23) 0.60 2.00 1.40 CSSRI, Karnal

(7)) 90 CSR 56 (IET 24537) 1.25 4.80 3.55 CSSRI, Karnal

8 91 CSR60 (IET 25378) 0.25 5.20 4.95 CSSRI, Karnal

oy 92 Danteshwari (IET 15450, R 302-111) 10.00 18.90 8.90 IGKYV, Raipur
FG 93 Dhanarasi 0.20 1.00 0.80 ICAR-IIRR, Hyderabad

8 94  Dhiren (IET 20760) 3.00 5.00 2.00 RRS, Bankura

Q. 95 Dhruba (IET 20761) 3.00 3.20 0.20 RRS, Bankura
o, 96 DRR Dhan 50 (IET 25671) 28.80 7.60 -21.20 ICAR-IIRR, Hyderabad

< (DRT tolerant)

97 DRR Dhan 45 (IET 23832) 14.80 15.00 0.20 ICAR-IIRR, Hyderabad
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99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

130
131
132
133
134

135
136
137
138

DRR Dhan 39

DRR Dhan 41

DRR Dhan 43

DRR Dhan 44

DRR Dhan 45

DRR Dhan 46

DRR Dhan 48

DRR Dhan 49

DRR Dhan 51

Dubraj Selection-1

Erra Mallelu (WGL-20471)
Gar-14

Geetanjali (CRM-2007-1) (IET 17276)
Gitesh

Giza-14

GNR-3

Gontra Bidhan-1 (IET 17430)
Gontra Bindhan-3 (IET 22752)
Gontra Bindhan-4

Gopinath (CR Dhan 206)
Govind

Hasanta

Him Palam Dhan-1

HKR 127 (HKR-95-222)
HKR 128

HKR 47

HKR 48

HPR 2143

HPR 1068

HPR 2720

HUR 1304 (Malviya Dhan 1304)

HUR 1309 (Malviya Sugandh Dhan-
1309)

HUR 917
IET 5656

IGKVR 1 (IET 19569)
IGKVR 2 (IET 19795)

Improved Pusa Basmati-1 (IET18990)
(Pusa 1460-01-32-6-7-67)

Improved Chinnor
Improved Jeera Shankar
Improved Lalat

Improved Samba Mahsuri

6.00
0.25
10.65
44.40
0.10
2.60
2.10
0.10
410
20.50
1.00
0.60
1.00
25.00
4.00
0.50
39.50
18.70
0.30
3.00
2.00
3.00
5.10
2.70
0.25
7.00
0.50
10.00
5.00
5.00
1.50
1.50

5.00
1.30
0.30
15.00
1.90

10.30
10.30
10.10
1.60

2.50
0.25
2.50
50.00
2.00
2.00
3.00
1.20
18.00
24.00
30.00
2.25
1.00
48.20
8.00
15.00
41.00
36.00
0.00
2.50
5.46
20.00
5,25
3.00
1.00
5.00
1.00
10.20
7.18
3.06
10.70
10.50

22.10
1.50
0.00

16.50
1.90

13.85
10.32
0.00
200.00
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-3.50
0.00
-8.15
5.60
1.90
-0.60
0.90
1.10
13.90
3.50
29.00
1.65
0.00
23.20
4.00
14.50
1.50
17.30
-0.30
-0.50
3.46
17.00
0.15
0.30
0.75
-2.00
0.50
0.20
2.18
-1.94
9.20
9.00

17.10
0.20
-0.30
1.50
0.00

3.55
0.02
-10.10
198.40

ICAR-IIRR, Hyderabad
ICAR-IIRR, Hyderabad
ICAR-IIRR, Hyderabad
ICAR-IIRR, Hyderabad
ICAR-IIRR, Hyderabad
ICAR-IIRR, Hyderabad
ICAR-IIRR, Hyderabad
ICAR-IIRR, Hyderabad
ICAR-IIRR, Hyderabad
IGKYV, Raipur

PJTSAU, Hyderabad
GAU, Nawagam
NRRI-Cuttack

RARS, Titabar (AAU, Jorhat)
SKUAST, Chatha
GAU, Nawagam
BCKVYV, Nadia
BCKVYV, Nadia
BCKVYV, Nadia
NRRI-Cuttack
GBPUAT, Pantnagar
OUAT, Bhubaneshwar
CSKHPKVYV, Malan
RRS, Kaul

RRS, Kaul

RRS, Kaul

RRS, Kaul
CSKHPKVYV, Malan
CSKHPKVYV, Malan
CSKHPKVV, Malan
BHU, Varanasi

BHU, Varanasi

BHU, Varanasi
ICAR-IIRR, Hyderabad
IGKYV, Raipur

IGKYV, Raipur

ICAR-IARI Regional Station,
Karnal

JNKVV, Jabalpur
JNKVV, Jabalpur
OUAT, Bhubaneshwar
ICAR-IIRR, Hyderabad
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139

140

141
142
143
144
145
146
147
148
149
150

151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

Indira Aerobic- 1
(R 1570-2649-1-1546-1) (IET 21686)

Indira Barani Dhan-1 (RF-17-38-70)

(IET 21205)

Indrayani (IET 12897)
Inglongkheri

Intan

IR 36

IR 64

IR-64 DRT-1 (DRR Dhan-42)
Jalashri (TTB 202-3)
Jaldbi (IET 17153)
Jalkunwari (TTB 202-4)
Jammu Basmati-129 (SJR-129-2-2)
(IET 24597)

Jaya

JGL 11470 (Jagtial Mahsuri)
JGL 1798

JGL 18047 (Bathukamma)
JGL 24423

JR 767

JR 81

JRB1

JRH 19

Jyothi

K39

K-448

Kalachampa

Kanaklata

Karjat-3

Karjat-5

Karjat-7

Karjat-8

Karjat-9

Khandagiri

Khitish (IET 4094)
KMD-2 (Abhilash)

KNM 733

KNM 118

Kranti (R 2022)
Kunaram Sannalu

Lalat (IET 9947)
Lunasampad (IET 19470)
Lunasuwarna (IET 18697)

30.50

22.00

15.40
30.00
1.50
10.00
44.00
115.00
30.00
2.00
30.00
1.10

9.50
50.00
0.50
73.90
3.00
11.80
10.90
23.00
5.00
13.40
2.00
2.00
26.20
25.65
2.50
0.60
1.50
1.60
0.60
3.00
3.00
1.50
1.50
93.50
0.50
0.30
15.50
1.30
1.00

47.70

26.70

50.00
0.00
2.50

15.30

51.00

160.00
0.00
2.00
0.00
0.37

4.00
56.00
71.00

101.00
153.00
12.00
905.34
40.50

5.00
14.00

210

2.20
96.10

0.00

4.95

3.60

8.10

3.78

5.40

4.00

3.10

2.50
27.60

152.75
2761.29
152.75

15.50

0.40

0.40
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17.20

4.70

34.60
-30.00
1.00
5.30
7.00
45.00
-30.00
0.00
-30.00
-0.73

-5.50
6.00
70.50
27.10
150.00
0.20
894.44
17.50
0.00
0.60
0.10
0.20
69.90
-25.65
2.45
3.00
6.60
218
4.80
1.00
0.10
1.00
26.10
59.25
2760.79
152.45
0.00
-0.90
-0.60

IGKYV, Raipur
IGKYV, Raipur

ARS, Vadagaon

RARS, Titabar (AAU, Jorhat)
ARS, Mugad

IGKYV, Raipur

IGKYV, Raipur

ICAR-IIRR, Hyderabad.
RARS, Titabar (AAU, Jorhat)
IGKYV, Raipur

RARS, Titabar (AAU, Jorhat)
SKUAST, Chatha

ICAR-IIRR, Hyderabad.
PJTSAU, Hyderabad
PJTSAU, Hyderabad
PJTSAU, Hyderabad
PJTSAU, Hyderabad
JNKVV, Jabalpur
JNKVV, Jabalpur
JNKVV, Jabalpur
JNKVV, Jabalpur

KAU, Pattambi
SKUAT, Khudwani
SKUAT, Khudwani
SSTL, BBSR, Govt of Odisha
RARS, Titabar (AAU, Jorhat)
RARS, Karjat

RARS, Karjat

RARS, Karjat

RARS, Karjat

RARS, Karjat

OUAT, Bhubaneshwar
RRS, Chinsurah

ARS, Mugad

PJTSAU, Hyderabad
PJTSAU, Hyderabad
JNKVYV, Jabalpur
PJTSAU, Hyderabad
OUAT, Bhubaneshwar
NRRI-Cuttack
NRRI-Cuttack
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180
181
182
183
184
185
186

187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220

Lunisree

Mahamaya (IET 10749)

Maheswari (IGRKVR1244)
Mabhisagar

Mandakini (OR 2077-4) (IET 17847)
Manisha (IET 23770)

Maruteru Sannalu (MTU-1006, IET
14348)

MO 21 (Pratiksha)

MTU 1001 (Vijetha )

MTU 1075 (IET 18482)
MTU 1078

MTU 1140 (Bheema)

MTU 1156

MTU 2116

MTU 1061

MTU 1081

MTU 1121(Sri Dhruthi)
MTU 1155

MTU 1172

MTU 1187

MTU 1194

MTU 1210

MTU 3626

MTU 7029

Muktashree (IET 21845)
Narendra-8002 (IET 15848)
Naveen (CR-749-20-2) (IET-14461)
NDLR-7

NDR 2064 (IET 17475)
NDR 3112

Nellore Mahsuri (NLR 34449)
NLR 34449

NRRI Super Rice

Pant Basmati-2

Pant Dhan-18 (IET 17920) (UPRI 99-1)
Pant Dhan-24

Pant Dhan-26

Pant-4

Pardhiva (NLR 33892)
Parijat (IET 2684)

PAU-201

0.50
85.00
20.00

0.50

0.50

0.20

1.00

0.75
86.20
14.00

3.00

8.30
87.90

3.00

7.20

0.10
30.60

3.00

1.00

0.60

0.60

3.00

1.50

119.30

1.00

5.00

5.50
60.00

0.30

0.60

4.00

4.00

0.20

0.10

1.20
10.45

0.30

0.15

5.00

1.00

7.75

0.00
85.80
20.10

5.50

0.50

0.25

0.00

2.50
55.00
23.00

0.00
15.00

5.80

0.00
25.00

0.00
40.00

0.80

7.20

0.00

0.00

1.20

3.00
96.00

0.00

0.00

5.00

0.00

0.00

0.00

0.00

0.00

0.00

0.10
10.74
4297

4.28

9.87

0.00

1.00

0.00
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-0.50
0.80
0.10
5.00
0.00
0.05
-1.00

1.75
-31.20
9.00
-3.00
6.70
-82.10
-3.00
17.80
-0.10
9.40
-2.20
6.20
-0.60
-0.60
-1.80
1.50
-23.30
-1.00
-5.00
-0.50
-60.00
-0.30
-0.60
-4.00
-4.00
-0.20
0.00
9.54
32.52
3.98
9.72
-5.00
0.00
-7.75

JZ=<
Wwsri

WA
Ve

NRRI-Cuttack

IGKYV, Raipur

IGKYV, Raipur

GAU, Nawagam
OUAT, Bhubaneshwar
RRS, Chinsurah
ANGRAU, Guntur

RRS, Moncompu
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
ANGRAU, Guntur
NDUAT, Faizabad
NDUAT, Faizabad
NRRI-Cuttack
ANGRAU, Guntur
NDUAT, Faizabad
NDUAT, Faizabad
ANGRAU, Guntur
ANGRAU, Guntur
NRRI-Cuttack
GBPUAT, Pantnagar
GBPUAT, Pantnagar
GBPUAT, Pantnagar
GBPUAT, Pantnagar
GBPUAT, Pantnagar
ANGRAU, Guntur
OUAT, Bhubaneshwar
PAU, Ludhina
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Surplus (+/-)
Deficit () “oducng cene

221

222
223

224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249

250

251

252

253

254

255

PB 1638

PDKYV Tilak (SYE-503-78-34-2)

Phalguni (IET 18720)
CRAC 2224-1041)

Phule Samruddhi (VDN-99-29)
PKV HMT

PKV Kisan

Pooja (IET 12241)

Poornima (IET-12284, R-281-PP-31-1)
PR 121

PR 122

PR 127

PR 113

PR 114

PR 118

PR 123

PR 124

PR 125

PR 126

PR 128

PR 129

PR 130

PR 30

Prabhat

Pratap -1 (RSK - 1091 - 10 -1-1)
Pratibha

Pratikshya (ORS 201-5)(IET 15191)
Punjab Basmati 4

Punjab Basmati 5

Pusa 1121 (Pusa Sugandh-4)

Pusa 1592

Pusa 6 (IET 22290) (Pusa 1612-7-6-5)
Pusa Basmati 1637 (IET 24570)

Pusa Basmati 1728

Pusa Basmati-1509 (IET 21960)

(Pusa 1509-03-3-9-5)
Pusa Basmati-1609

1.50
0.50

1.00
30.60
1.00
30.20
1.50
28.80
10.35
7.00
0.50
0.40
9.40
0.50
7.15
0.40
19.60
8.00
4.35
0.60
0.60
1.00
0.10
5.00
24.50
0.05
0.05
110.00

218

3.50

43.40

13.45

129.00

1.70

118

5.00
1.00

10.00
45.00
2.00
32.50
2.55
38.00
16.00
13.00
5.00
4.00
12.70
1.00
14.00
0.00
20.00
10.00
6.00
0.00
0.00
0.00
0.10
5.00
27.00
1.00
1.00
72.00

5.00

4.50

0.00

0.00

50.00

1.70

-0.50

3.50
0.50

9.00
14.40
1.00
2.30
1.05
9.20
5.65
6.00
4.50
3.60
3.30
0.50
6.85
-0.40
0.40
2.00
1.65
-0.60
-0.60
-1.00
0.00
0.00
2.50
0.95
0.95
-38.00

2.82

1.00

-43.40

-13.45

-79.00

0.00

ICAR-IARI Regional Station,
Karnal

ARS, Sindewahi
NRRI-Cuttack

ARS, Vadagaon
ARS, Sindewahi
ARS, Sindewahi
NRRI-Cuttack
IGKYV, Raipur
PAU, Ludhina
PAU, Ludhina
PAU, Ludhina
PAU, Ludhina
PAU, Ludhina
PAU, Ludhina
PAU, Ludhina
PAU, Ludhina
PAU, Ludhina
PAU, Ludhina
PAU, Ludhina
PAU, Ludhina
PAU, Ludhina
PAU, Ludhina
ANGRAU, Guntur
MPUAT, Kota
OUAT, Bhubaneshwar
OUAT, Bhubaneshwar
PAU, Ludhina
PAU, Ludhina

BEDF, New Delhi, IARI,
Regional Station, Karnal

DSST & IARI New Delhi , ICAR-
IARI Regional Station, Karnal

ICAR-IARI Regional Station,
Karnal

ICAR-IARI Regional Station,
Karnal

ICAR-IARI Regional Station,
Karnal

BEDF, New Delhi , IARI
Regional Station, Karnal

ICAR-IARI Regional Station,
Karnal
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Surplus (+/-)
Deficit () “oduchg cene

256

257

258

259

260

261

262
263

264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285

286
287
288
289
290
291
292

Pusa Basmati-1718 (IET 24565)

Pusa Basmati-6
(Pusa 1401) (IET 18005)

Pusa sugandh-2
(IET 16310, Pusa-204-1-126)

Pusa sugandh-3
(IET 16313, Pusa-2504-1-3-1)

Pusa Sugandh-5 (IET 17021)
Pusa-44

Pusa-6 (IET 22290) (Pusa 1612-7-6-5)
Pusa Samba 1850

Puspa (IET 17509)
Rajendra Neelam
Rajendra Bhagvati
Rajendra Kasturi
Rajendra Mahsuri-1
Rajendra Sweta
Rajeswari (IGKVR 1)
Rani Dhan (IET 19148)
Ranjeet (IET 12554)
Ranjit Sub -1

Rashmi (JR-201)
Rasi (IET 1444)
Ratnagiri-7
Ratnagiri-9

RGL 2537

RNR-1446
RNR-15048 (Telangana Sona)
Rongkhang

RTN-5

RTN-8

Sabita (IET-8970)

Sabour Shree
(RAU 724-48-33) (IET 18878)

Sahbhagi (Sahbhagi Dhan IET-19576)
Sakoli-9

Samba Sub-1 (IET 21248)

Sampada (IET 19424)

Sampriti (BNKR-b12) (IET-21987)
Sarala CR-260-77 (IET-10279)
Sarjoo-52

82.55

29.20

0.40

20.50

124.56

0.10

0.60
3.00

2.00
0.30
36.50
0.30
54.80
20.55
45.10
8.10
1.50
54.80
10.00
0.50
0.30
0.60
10.50
0.30
103.00
30.00
3.00
0.30
2.50
50.20

76.44
0.60
14.30
30.90
2.05
3.00
0.30

52.00

29.20

0.00

0.00

69.50

10.00

4.50
3.00

2.00
45.00
44.50

6.00
81.00
29.00
73.50

9.10

144.80
170.00
10.80

0.50

4.59

6.62

0.00

5.00

349.80

0.00
14.40

9.00

3.00

173.50

164.00
1.00
4.00
1.80
2.10
5.50
0.00

119

-30.55

0.00

-0.40

-20.50

-55.06

9.90

3.90
0.00

0.00
4470
8.00
5.70
26.20
8.45
28.40
1.00
143.30
115.20
0.80
0.00
429
6.02
-10.50
470
246.80
-30.00
11.40
8.70
0.50
123.30

87.56
0.40
-10.30
-29.10
0.05
2.50
-0.30

//-\
VS
7
WA
IIRR

ICAR-IARI Regional Station,
Karnal

ICAR-IARI Regional Station,
Karnal

DSST & IARI New Delhi
DSST & IARI New Delhi

DSST & IARI New Delhi , ICAR-
IARI Regional Station, Karnal

ICAR-IARI, Regional Station,
Karnal

DSST & IARI, New Delhi

ICAR-IARI, Regional Station,
Karnal

RRS, Bankura

RAU, Pusa

RAU, Pusa

RAU, Pusa

RAU, Pusa

RAU, Pusa

IGKYV, Raipur

OUAT, Bhubaneshwar
RARS, Titabar (AAU, Jorhat)
RARS, Titabar (AAU, Jorhat)
JNKVV, Jabalpur
ICAR-IIRR, Hyderabad.
ARS, Ratanagiri

ARS, Ratanagiri

ANGRAU, Guntur

PJTSAU, Hyderabad
PJTSAU, Hyderabad

RARS, Titabar (AAU, Jorhat)
ARS, Ratanagiri

ARS, Ratanagiri

RRS, Chinsurah

BAU, Sabour

CRURRS, Hazaribagh
ARS, Sakoli
NRRI-Cuttack
ICAR-IIRR, Hyderabad.
RRS, Bankura
NRRI-Cuttack
NDUAT, Faizabad
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293 Satyabhama 6.00 5.00 -1.00 NRRI-Cuttack

294 Setha 0.60 5.00 4.40 BAU, Sabour

295 Shatabdi (IET-4786) 28.10 57.70 29.60 RRS, Chinsurah

296 Shiats Dhan -1 (AAIR 2) (IET 20928) 7.10 7.10 0.00 SHUATS, Allahabad

297 Shiats Dhan 2 (AAIR 203) 3.50 3.50 0.00 SHUATS, Allahabad

298 Shiats Dhan 3 (AAIR 205) (IET 22522) 5.00 5.00 0.00 SHUATS, Allahabad

299 Shobhini (RNR-2354) (IET 21260) 2.00 3.00 1.00 PJTSAU, Hyderabad

300 SJR-5(IET-19972) 15.00 0.25 -14.75 SKUAST, Chatha

301 Sreyas 0.60 0.00 -0.60 RRS, Monocompu

302 Sugandh Dhan-908 0.40 0.00 -0.40 NRRI-Cuttack

303 Sugandha Samba (MR-2465) 0.10 3.00 2.90 PJTSAU, Hyderabad

304 Swarana-Sub 1 (CR 2539-1) IET-20266 106.70 75.00 -31.70 NRRI-Cuttack

305 Tarun Bhog Selection-1 10.00 7.50 -2.50 IGKYV, Raipur

306 Tellahamsa 2.00 20.00 18.00 PJTSAU, Hyderabad

307 Thanu 2.90 3.00 0.10 UAS, Bengaluru

308 Trombey Chattisgarh Dubraj 10.00 24.00 14.00 IGKYV, Raipur

Mutent-1

309 Tunga (IET-13901) 4.75 5.00 0.25 UAS, Bengaluru

310 Uma (MO-16) 18.75 16.00 -2.75 RRS, Monocompu

311 Uttar Sona (UBKVR-1) (IET-24171) 1.00 1.00 0.00 RRS, Bankura

312 Vallabh Basmati-24 0.30 11.45 11.15 SVBAUA& T Meerut

313 VarshaDhan (CRLC-899) (IET-16481) 2.50 1.40 -1.10 NRRI-Cuttack

314 VishnuBhog Selection-1 15.00 19.80 4.80 IGKYV, Raipur

315 VL Dhan 157 (VL 31611) (IET 22292) 2.50 1.30 -1.20 VIHA, Almora

316 VL Dhan 158 2.30 5.30 3.00 VIHA, Almora

317 VL Dhan 68 (VL 31611) (IET 22283) 8.00 10.50 2.50 VIHA, Almora

318 VL Dhan 85 (IET-16455) (VL-3613) 0.60 0.60 0.00 VIHA, Almora

319 WGL-915 1.50 7.00 5.50 PJTSAU, Hyderabad

320 Zinco Rice MS 51.00 52.20 1.20 IGKYV, Raipur

Hybrids

L e | v | s | SIS

Sahayadri 5 (A line) 0.15 0.15 0.00
BSKVYV, Dapoli
Sahayadri 5 (B line) 0.05 0.45 0.40

5 Sahayadri 5 (R line) 0.05 0.50 0.45
. Q_‘) Total 0.25 1.10 0.85
o A Tl KRH 4 (A-line) 0.05 0.55 0.50
c R KRH 4 (B-line) 0.02 0.02 0.00
QJ KRH 4 (R-line) 0.02 1.00 0.98
& Total 0.09 1.57 1.48
<

120



SEER
V. N\
V,
%mm
IIRR
Surpl +
. Do)

IIRR Annual Report 2021

ICAR-IIRR, DRRH 2 (A line) 0.10 0.10 0.00
Hyderabad DRRH 2 (B line) 0.10 0.10 0.00
DRRH 2 (R line) 0.10 0.10 0.00
Total 0.30 0.30 0.00
4 [CARNRRL Cuttack CRMS32A 0.18 0.00 -0.18
CRMS 32 B 0.09 0.00 -0.09
Total 0.27 0.00 0.27
Total (B) 0.91 2.97 2.06

Total (A+B) 4166.11 9217.33 5051.22

Appendix-4

List of Institute Projects 2021

Project . g

CROP IMPROVEMENT DIVISION

Plant Breeding
GEQ/CI/ Enhancing nutritional quality of rice Dr. L.V Subba Dr. G Padmavathi, Dr K Surekha,
BR/8 through bio-fortification Rao Dr. B Sreedevi,Dr CN Neeraja,
Dr. D Sanjeeva Rao, Dr J. Arvind Kumar,
Dr. T Longvah (NIN)
GEQ/CI/ Development of Rice Cultivars with Dr.J. Aravind Dr. LV Subba Rao
BR/9 High Grain Protein Content and Kumar Dr. D Subramanyam Dr RA Fiyaz,
Quality Traits Dr. Jyoti Badri, Dr Ch Suvarna Rani
GEQ/CI/ Breaking the yield plateau in native Dr.Suvarna Rani Dr. L.V. Subba Rao, Dr. G. Padmavathi,
BR/10 aromatic short and medium grain Chimmili Dr. M. Sheshu Madhav,
rice through classical and molecular Dr. J. Aravind Kumar, Dr. Jyothi Badri,
breeding Dr. Divya Balakrishnan, Dr. M. S. Anantha,
Dr. C. Gireesh
GEY /CI/ Breeding for high yielding water use Dr. AVSR Dr. R M.Sundaram, Dr. M. Seshu Madhav,
BR/26 efficient short duration rice hybrids Swamy Dr. R. Mahender Kumar, Dr. P. Senguttuvel,
& varieties. Dr. Jyothi Badri, Dr. R. Abdul Fiyaz,
Dr. D. Subrahmanyam
GEY/CI/ Traditional and molecular Dr. G. Dr. C. Gireesh, Dr. V. Jhansi Lakshmi,
BR/16 approaches for breeding improved Padmavathi Dr. M. Sheshu Madhav,
rice varieties with resistance to Dr. P.V. Satyanarayana-Maruteru,
planthoppers Dr. Nanda Kishore-Maruteru
GEY/CI/ Prebreeding to explore wild species Dr. C. Gireesh Dr. MS Anantha, Dr. Divya B,
BR/22 and land races of rice for bacterial Dr. K. Suneetha, Dr. G. Padmavathi,

blight resistance and yield enhancing
traits.

121

Dr. P. Senguttvel, Dr. L.V. Subba Rao,
Dr. Santosha Rathod, Dr. K. Basavaraj,
Dr. M. Tuti, Dr. KB Kemparaju,

Dr. RM. Sundaram, Dr. Sheshu Madhav,

Dr. GS Laha, Dr. Y. Sridhar,
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Project

GEY/CI/ Novel

BR/27

GEY/CI/
BR/25

GEY/Cl/
BR/24

GEY/CI/
BR/28

ABR/Cl/
BR/28

Hybrid Rice
GEY/Cl/
HY/13

GEY/Cl/
HY/15

GEY/Cl/
HY/12

GEY/Cl/
HY/16

GEY/Cl/
HY/14

Biotechnology
ABR/CI/BT/6

Genetic  approaches
development of Climate Smart Rlce
Varieties

Broadening the genetic base of indica
rice varieties and modify plant type
by introgressing traits from tropical
japonica

Breeding high yielding rice cultivars
tolerant to low soil phosphorus and
nitrogen

Genetic Enhancement of Speciality
Rices of India

Exploring wild introgression lines
and mutants to identify novel genes/
QTLs for yield contributing traits

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 maintainers
for yield and attributing traits with
introgression of yield enhancing genes

Establishment and validation of
heterotic gene pools in hybrid rice

Identification of genes for grain
filling in rice (Oryza sativa L.)

Dr. Suneetha
Kota

Dr. Jyothi Badri

Dr. M. S.
Anantha

Dr. R Abdul
Fiyaz

Dr. Divya
Balakrishnan

Dr. A. S. Hari
Prasad

Dr. P.
Senguttuvel

Dr. P. Revathi

Dr. K. B.
Kemparaju

Dr. K. Sruthi

Dr. CN Neeraja

122

Dr. G. Padamavathi, Dr. P. Senguttuvel,

Dr. C. Gireesh, Dr. R M Sundaram

Dr. Santosh Rathod, Dr. Brajendra,

Dr. Akshay S. Sakhare, Dr. Mangal Deep Tuti,
Dr. Viswanathan Chinnusamy

Dr. Girija Rani, Dr. Krishnamurthy SL,

Dr. Manohar K K

Dr. LV Subba Rao, Dr. Divya Balakrishnan,
Dr. ] Aravind Kumar, Dr. P Revathi,

. P Raghuveer Rao, Dr. V Prakasam,

. CH Padmavathi, Dr. B Sreedevi,

. Ch Suvarna Rani

. C Gireesh, Dr. R.M. Sundaram,

. R. Abdul Fiyaz, Dr. P. Senguttuvel,

. R Mahender Kumar, Dr. K. Surekha,
. Brajendra, Dr. Raghuveer Rao,

. Aarthi Singh, Dr. Ch. Suvarna Rani

. R.M. Sundaram, Dr. J. Aravind Kumar,
.MM Azam, Dr. K Basavaraj,
. L.V. Subba Rao

. N Sarla, Dr. D. Subrahmaniyam,

Dr. G Padmavathi, Dr. Jyothi B, Dr. P. Revathi,
. C. Gireesh, Dr. Ladha Lakshmi ,

. B.Kalyani, Dr. Suvarna C

. P Senguttuvel, Dr. P Revathi
. KB Kemparaju, Dr. K Sruthi
. RM Sundaram

Dr. AS HariPrasad, Dr. RM Sundaram,
Dr. Sheshu Madhav, Dr. B.Sreedevi,

Dr. C Gireesh, Dr. MS Anantha,

Dr. G. Padmavathi, Dr. Mahender Kumar,
Dr. R Gopinath, Dr. N. Somasekhar,

Dr. D. Subrahmanyam

Dr. Jyothi Badri,

Dr. Satendra Kumar Mangrauthia,

Dr. Divya balakrishnan, Dr. M. Srinivas Prasad
Dr. V. Jhansilakshmi, Dr. K. Sruthi

Dr. AS Hari Prasad, Ms. K Shruti
Dr. C Gireesh, Dr. RM Sundaram

Drs. A.S. Hari Prasad, P. Senguttuvel, P.
Revathi, B. Kemparaju and R.M. Sundaram

Drs S.R. Voleti, L.V. Subbarao,

M. Sheshu Madhav, S. M. Balachandran,
Divya Shyamala Devi, D Sanjeeva Rao,
Kalyani S Kulkarni
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Project . g

ABR/Cl/ Genomic studies on grain yield
BT/10 heterosis and WA-CMS trait in rice
ABR/Cl/ Exploring the mutant resources for
BT/16 rice improvement
ABR/CIl/ Candidate gene identification for
BT/13 manipulating growth related genes
in rice through computational and
expression studies
ABR/Cl/ Exploring RNAi Technology for
BT/14 Management of Rice Diseases
ABR/CIl/ Molecular and functional
BT/15 characterization of useful root traits
in rice

CROP PRODUCTION DIVISION

RUE/CP/AG/ Strategic research on enhancing water
14 Use efficiency and productivity in
irrigated rice system

RUE/CP/AG/ Development of Climate smart

13 and economic weed management
technologies for changing rice
establishment systems

SSP/CP/ Sustainable intensification of
AG/15 conservation agriculture practices in
rice-maize system to enhance system
productivity in Southern India
SSP/CP/ Development of sustainable agro-
AG/16 techniques for direct seeded rice
RUE/CP/ Comparative study of organic
AG/17 and conservation agriculture for

enhanced resource use efficiency,
yield and quality of rice

Soil Science

SSP/CP/
§5/11

Assessment of Genotypic variability
in nitrogen use efficiency and
improving NUE in irrigated rice

Dr. RM.
Sundaram

Dr. M. Sheshu
Madhav

Dr. P.S. Divya

Dr.S. K.
Mangrauthia

Dr. Kalyani
M. Barbadikar

Dr. R. Mahender
Kumar

Dr. B. Sreedevi

Dr. Mangal Deep
Tuti

Dr. Soumya Saha

Dr Aarti Singh

Dr. K. Surekha
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Dr. S.M. Balachandran, Dr. M.S. Madhav,
Dr. AS. Hariprasad, Dr. P. Revathi,
Dr. P. Raghuveer Rao Dr. K. Sruthi

Dr. R. M. Sundaram, Dr. Kalyani Kulkarni
Dr. D. Sanjeeva Rao, Dr. B. Sreedevi,

Dr. P. Senguttuvel, Dr. L.V. Subba Rao,
Dr. C. Gireesh, Dr. A.P. Padma kumari,
Dr. Jhansi Laxmi Dr. Ch. Padmavathi,

Dr. Y. Sridhar Dr. G.S. Laha,

Dr. M.S. Prasad, Dr. Ladha Lakshmi

Dr. S.M. Balachandran
Dr. D. Subrahmanyam

Dr. S.M. Balachandran,
Dr. G.S. Laha, Dr. D. Krishnaveni, Dr. P.
Revathi, Dr. V. Prakasam, Dr. Kalyani Kulkarni

Dr. M. Seshu Madhav, Dr. D. Subrahmanyam,
Dr. P. Senguttuvel, Dr. S. M. Balachandran,
Dr. Divya P. S.

Drs. K. Surekha, B.Sreedevi, Soumya Saha,
Ch. Padmavthi, M. Srinivas Prasad,

V Prakasham, N. Somashekhar, B. Nirmala,
Amtul Waris, AVS Swamy, Senguttuvel. P,

C. Kannan, Vidhan Singh. T, Y. Sreedhar,
Bandeppa, MBB. Prasad Babu,

DVK Nageswar Rao, Dr. K. Srinivas (CRIDA)
Prof. Saran Sohi, University of Edinburgh,UK,
Pranaadhara - A.P

Drs. Mahender Kumar N.Somasekhar,
P. Senguttuvel, Mangal Deep Tuti, C. Kannan,
D.V.K. Nageswararao, R. and B. Jhansirani

R. Mahender Kumar, B. Sreedevi,
Soumya Saha, Aarti Singh, B. Nirmala,
T. Vidhan Singh and Bandeppa

Drs. Mangal Deep Tuti, Bandeppa, Satish N.
Chavan, R. M. Kumar, T. Vidhan Singh

Drs. V. Manasa, M.D. Tuti, Anantha M.S., K.

Sruthi, Vidhan Singh, Satish Chavan, R.M.
Kumar and M.N. Arun

Drs. D. V. K. Nageswara Rao, V. Manasa, R.
Gobinath, R.M. Kumar C.N. Neeraja, and MM
Azam
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Project . g

CCR/CP/ Studies on emission of green house

S§S5/17 gases (GHGs) from rice soils and
their mitigation

RUE/CP/ Study of rice vegetation in terms of

SS/16 crop stress to model the yield using
NDVI

SSP/CP/ Studies on Soil Organic Carbon

55/18 Status, Mapping and stocks in Rice
Soils of India

SSP/CP/ Prospecting endophytic

SS/19 actinobacteria of rice for sustainable
rice production

SSP/CP/ Microbial population dynamics in

SS/15 different rice establishment method
in relation to nutritional availability
and acquisition.

RUE/CP/ Evaluation of ZnO nanoparticles on

SS/19 performance of rice

RUE/CP/ Efficacy of hydrogel on yield and soil

55/20 properties of rice

Plant Physiology

CCR/CPE/ Evaluation of genotypic variability in

PP/11 leaf photosynthetic efficiency and its
associated factors in rice

GEY/CP/PP/ Role of Silicon in inducing abiotic
stress tolerance in rice

GEQ/Cl/ Investigation into the role of major

BR/26 metabolites on rice

grain quality
Agricultural Engineering

RUE/CP/ Selective
ENG/6 cultivation

Computer Applications

TTI/CP/CA/4 Wireless Sensor Networks integrating
with Rice DSS model for real time

mechanization in rice

advisories
Agricultural Chemicals
RUE/CP/ Post Harvest Treatment of Rice and
AC/1 Rice By-Products for Health Benefits
and on-farm application
CROP PROTECTION
IPM/CPT/ Botanicals for sustainable
ENT/21 management of major pests of rice

Dr. M.B.B.
Prasad Babu

Dr. D.V.K.
Nageswara Rao

Dr. Brajendra

Dr. PC Latha

Dr. Bandeppa

Dr. Gobinath, R

Dr. V. Manasa

Dr. D
Subrahmanyam

Dr. P Raghuveer
Rao

Dr. D. Sanjeeva
Rao

Dr. T Vidhan
Singh

Dr. B Sailaja

Dr. M.M. Azam

Dr. B Jhansi Rani
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Dr. R. Mahender Kumar, Dr. P.C. Latha and
Dr. Brajendra

Drs. K. Surekha, R. Mahender Kumar,
B. Sridevi, Ch. Padmavati and V. Prakasam

Dr. B Sailaja,
Dr. MBB Prasad Babu
Dr. P Muthuraman

Dr. Bandeppa
Dr. MBB Prasad Babu

Dr. P. C. Latha, Dr. K. Surekha, Dr. Mangal
Deep Tuti and Dr. Kalyani. M Barbadikar

Dr. Manasa, Dr. Surekha,
Dr. PC Latha, Dr. Brajendra, Dr. Soumya Saha

Dr. Gobinath, Dr. Surekha
Dr. Bandeppa, Dr. Aarti singh
Dr. M.M. Azam

Dr. S. R. Voleti
Dr. V. P. Bhadana

Dr. D Sanjeeva Rao
Dr. Mangaldeep Tuti

Drs. C. N. Neeraja, D. Subrahmanyam,
M. Seshu, Madhav, P. Senguttuvel and
Jyothi Badri

Dr. R. Mahender Kumar and Dr. B. Nirmala

Dr. D. Subrahmanyam, Dr. K . Surekha,
Dr Ch. Padmavathi, Dr. Santhosh Mithra,
(CTCRI, Thiruvananthapura)

P.C. Latha, R. Mahendra Kumar, Amtul Waris,
T. Vidhan Singh, D. Sanjeeva Rao, R. Abdul
Fiyaz, S. R. Voleti, GR Katti, AP Padmakumari,
MS Prasad, GS Laha, V. Prakasam, K. Surekha,
V. Manasa, Aparna Kuna

Dr. Chitra Shankar, Dr. M.M. Azam
Dr. M. Srinivasa Prasad
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Project . g

HRI/CPT/ Assessment of host plant resistance

ENT/ to rice planthoppers viz.,, brown

11 planthopper Nilaparvata lugens and
whitebacked Planthopper Sogatella
furcifera and their management

IPM/ CPT/ Investigations on Nematodes of

ENT/22 Importance to Rice Cultivation

HRI/ CPT/ Insect-plant interactions with special

ENT/23 reference to rice pests - yellow stem
borer and gall midge

IPM/CPT/  Biointensive pest management with

ENT/26 emphasis on biological control of rice
pests

HRI/CPT/ HPR to rice leaf folder and

ENT/27 Semiochemical approaches for the
management of insect pests of rice

IPM/CPT/ Bioecology and Management of

ENT/24 Emerging Insect and Mite pests of rice

IPM/CPT/ Development of Entomopathogenic

ENT/25 Nematodes (EPN) for Biointensive
Integrated Pest Management in Rice

Plant Pathology

HRP/CPT/ Assessment of host plant resistance to

PATH/15 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/ microbes for disease management in
rice

HRP/CPT/  Variability in Ustialginoidea virens and

PATH/23 management of false smut disease

HRP/ Population dynamics of Rhizoctonia

CPT/ solani and sustainable management

PATH/22 of rice sheath blight disease

HRP/CPT/ Survey, host plant resistance to

PATH/24 brown spot disease of rice and its
management

HRP/CPT/ Host plant resistance and

PATH/25 Characterization of pathogens of

Sheath rot and Stem rot diseases of
Rice

Dr.V Jhansi
Lakshmi

Dr. N. Soma
Sekhar

Dr. A. P.
Padmakumari

Dr.Chitra
Shanker

Dr.Ch
Padmavathi

Dr. Y. Sridhar

Mr. Satish N.
Chavan

Dr.M.S. Prasad

Dr.G.S. Laha

Dr.D.

Krishnaveni

Dr.C. Kannan

Dr. D.
Ladhalakshmi

Dr. V. Prakasam

Dr. K. Basavaraj

Mr. Satyaswara
Jasudasu Gompa
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Dr. D. Sanjeeva Rao
Dr. Y. Sreedhar

Drs. S.N. Chavan, P.C. Latha

Dr. Y.Sreedhar, Dr. D Subramanyam,
Dr SR Voleti, Dr. K. Suneetha

Dr. Gururaj Katti, Dr B Jhansi Rani,
Dr N Somasekhar and
Dr. C Kannan

Drs. Y Sridhar, Divya Balakrishnan, MM
Azam, G Katti

Drs. V. Jhansilaxmi, A. P. Padma Kumari,
Chitra Shanker, Ch. Padmavathi

Dr. N. Somasekhar, Dr. Gururaj Katti, Dr. A.P.

Padmakumari, Dr. C. Kannan.

Dr. V. Prakasam, Dr. M.S. Madhav,
Dr. Divya Balakrishnan, Dr. Basavraj and
Dr G Jesudasu

Dr. D. Krishnaveni

Dr. D. Ladha Lakshmi, Dr. R. M. Sundaram,

Dr. S. K. Mangrautia
Dr G.S. Laha, Dr. C. N. Neeraja,

Dr. Chitra Shanker, Dr. S.K. Mangrauthia and

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 and

Dr. Sanjeeva Rao

Dr M S Prasad, Dr G S Laha, Dr D Ladha
lakshmi, Dr Jyothi badri

Dr. M. Srinivas Prasad, Dr. G.S. Laha,
Dr. D. Ladhalakshmi, Dr. V. Prakasam,
Dr. G.S. Jasudasu, Dr. C. Gireesh and
Dr. Divya Balakrishnan

Dr. G.S. Laha, Dr. M. Srinivas Prasad, Dr. V.

Prakasam, Dr. K. Basavaraj,
Dr. D. Ladhalakshmi, Dr D Krishnaveni
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Project

TRAINING, TRANSFER OF TECHNOLOGY AND IMPACT ANALYSIS

TTT/EXT/15 Climate change and rice farming: Dr. P. Drs. Shaik N. Meera, S. Arun Kumar, P.
Farmers perception and adaptation Muthuraman Jeyakumar, Brajendra
strategies

TTT/EXT/12 Smart  village(s) strategy for Dr. Amtul Waris Dr. P. Muthuraman, Dr. Shaik N. Meera,
accelerated rice Dr. P Jeykumar, Dr. PA Lakshmi Prasanna,
technology transfer Dr. B. Nirmala, Dr. S. Arun Kumar,

Dr. S. Rathod, Dr. K.Surekha,

Dr. C.N Neeraja, Dr. Chitra Shanker,
Dr. R.M. Kumar, Dr. B. Sreedevi,

Dr. Brajendra, Dr. Jhansi Lakshmi,
Dr. Jyothi Badri

TTI/TTT/ Impact Acceleration with Digital Dr.S.N.Meera  Dr. Arun Kumar. S

EXT/18 Extension  Ecosystem for Rice Dr. Santosha Rathod
Farmers
TTYTTT/ On-Farm Adoption of IPM Dr. P. Jeyakumar Dr. Ch.Padmavathi, Dr. C.Kannan,
EXT/13 Technologies and impact analysis Dr. B. Sridevi, Dr. Amtul Waris,
Dr. S.Arun Kumar, Dr. Santosh Rathod
TTI/TTT/ IPR - Competition interaction in rice Dr. P. A. Dr. L. V. Subba Rao, Dr. A. S. Hari Prasad,
ECON/3 seed sector - Emerging scenario- Lakshmi Dr. Amtul Waris, Dr.S. N. Meera,
implications for enhancing quality Prasanna Dr. B. Nirmala, Dr. S. Arun Kumar and
seed use. Dr. Divya P. Symaladevi
ITT/ Economics, Energy and Sensitivity =~ Dr. B. Nirmala ~ Drs. P. Muthuraman, Amtul Waris,
ECON/4 Analysis of selected Rice production R. Mahender Kumar, A. S. Hari Prasad,
technologies T. Vidhan Singh and P. Senguttuvelu
TTYTTT/ Innovations in group based extension Dr. S. Arun Dr. S. N. Meera, Dr. Amtul Waris, Dr. P Jeya
EXT/14 approaches: Accelerating rice Kumar Kumar, Dr. P. Muthuraman, Dr PA Lakshmi
technology transfer through farmer Prasanna, Dr LV Subba Rao
based organisations
TTYTTT/ Statistical ~modeling and soft Dr. Santosha Dr. C N Neeraja, Dr. R M Sundaram
STAT/4 computing approaches Rathod Dr. C Gireesh, Dr. P Senguttuvel

for genomic selection in Rice

Appendix-5

Externally funded projects sanctioned during 2021

Fundmg Pro;ect Sanctioned

Genome engineering of host genes for yellow stem M. Sheshu Madhav DBT Govt.  2021-24 35, O
Borer and Brown Plant Hopper resistance using of India
CRISPR/Cas technology”

2 Towards product development in rice using mutant M. Sheshu CSIR 2021-24 36.30
traits of agronomic importance Madhav

3  “IRRI-India Frontiers in Rice Science-New Science-  Jyothi Badri IRRI 2021 -22 3.79

Sub project 1: Resource re-mobilization during grain
filling under drought”
4 Molecular tagging of genes related to early seedling Divya Balakrishnan =~ DST SERB ~ 2021-24 36.0
vigour using landraces and wild introgression lines LV Subbarao
to develop climate smart rice varieties
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Fundmg Pro;ect Sanctioned
Harnessing haplotype diversity of genes controlling Dr. Sheshu Madhav NASF 2021-24 52. 17

yield, stress tolerance and resource use efficiency
traits in rice for accelerating genetic gains.

6  ICAR-IRRI Development of appropriate machinery = Dr. Vidhaan Singh IRRI 2021-23 1.50
systems for rice mechanization
7  Targeting Pup 1 independent mechanisms for Dr. Satendra Kumar DBT 2021 -24 130.35
improving low soil phosphorus tolerance and use- ~ Dr. Mangrauthia,
efficiency in rice Dr. MS Anantha,
Dr. R M Sundaram
8  Evaluation of different bio stimulants (VALAGRO) Dr Mahender Kumar VALAGRO  2021-23 15.92

on crop growth, physiological and biochemical
changes, and yield of Rice crop
311.03

Appendix-6

Ongoing Externally funded projects in 2021

Title of the Project/ Schemes Name of the PI & Co-PI Funding Duration Budget
Agency (lakh Rs)

1 CRP- Biofortification in selected crops for C N Neeraja (PI) ICAR 2017-25 198.5
nutritional security. K Surekha, Kalyam M Kulkarni,
D Sanjeeva Rao, L V Subba Rao,
R M Sundaram, Amtul Waris,

U Chaitanya
2 ICAR-Consortia Research Platform on R M Sundaram (PT) ICAR 2017-25 38.125
Molecular Breeding in Crops. LV Subba Rao, R Abdul Fiyaz,
C Gireesh, M S Anantha,
P Senguttuvel,
S M Balachandran, M S Madhav,
M S Prasad, GS Laha, A P
Padmakumari, V Jhansi Lakshmi
3 ICAR-Plan Scheme: “Incentivizing R M Sundaram (PI) ICAR 2017-25 104.00
Research in Agriculture” Project: Genetic P C Latha
modifications to improve biological S Bandeppa
nitrogen fixation for augmenting Kalyani M Barbadikar
nitrogen needs of cereals MBB Prasad Babu
4 ICAR-Plant Scheme: “Incentivizing R M Sundaram (PI) ICAR 2017-25 48.01
Research in Agriculture”. Project: G S Laha
Molecular genetic analysis of resistance/ V Prakasam
tolerance to different stresses in rice, D Ladha Lakshmi

wheat, chickpea and mustard including  Jyothi Badri
sheath blight complex genomics

5 CRP on Agro-biodiversity L V Subba Rao (PI) ICAR 2014-20 4.0 /year
C Gireesh, M S Anantha

6 Mega Seed Project L V Subba Rao (PI) ICAR 2006- Long 8.0/year
AVSR Swamy, R Abdul Fiyaz, term
U Chaitanya

7  National Seed Project L V Subba Rao (PI) ICAR 1992 - 3.5/year
R Abdul Fiyaz, U Chaitanya Long term
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Title of the Project/ Schemes Name of the PI & Co-PI Funding Duration Budget
Agency (lakh Rs)

CRP on Hybrid Technology (Hybrid A S Hari Prasad (PI) ICAR 2015-20 112.89
Rice) P Senguttuvel, P Revathi,
K B Kemparaju
9 AICRP - Biocontrol Chitra Shanker (PI) ICAR 2017-21 4.00
10 Application of Next-Generation LV Subba Rao ICAR-BMGF  2018-22 18.00

Breeding, Genotyping, and Digitalization R Abdul Fiyaz
Approaches for Improving the Genetic P Revathi
Gain in Indian Staple Crops
11 Genetic improvement of rice for yield, S K Mangrauthia (PI) ICAR-NASF  2018-21 83.85
NUE, WUE, abiotic and biotic stress
tolerance through RNA Guided Genome
Editing (CRISPR/Cas9/Cpfl)

12 Development of climate resilient lines R M Sundaram (PI) CSIR FIT 2019-22 31.26
of the bacterial blight resistant and low G S Laha, L V Subba Rao, Scheme
glycemic index rice variety, Improved S M Balachandran, M S Prasad,
Samba Mahsuri M S Madhav, R Abdul Fiyaz,
P Senguttuvel
13 DBT sponsored Project on “Marker- R M Sundaram (PI) DBT 2016-21 82.504
assisted introgression of yield enhancing M S Madhav
genes to increase yield potential of S M Balachandran
Indian rice varieties P Senguttuvel
Jyothi Badri
14 Maintenance, characterization and use of S K Mangrauthia (PI) DBT 2015-21 93.03

EMS Mutants of Upland Variety Nagina SR Voleti
22 for functional genomics in rice-Phase- Divya Balakrishnan

11
15 From QTL to Variety: Genomics-Assisted G Padmavathi (PI) DBT 2018-21 71.95
Introgression and Field evaluation of Jyothi Badri, G S Laha, lakhs

Rice Varieties with Genes/QTLs for yield Jhansi lakshmi
under Drought, Flood and Salt Stress Satendra K Magrauthia
16  Exploring Chromosome Segment Divya Balakrishnan (PI) DBT 2019-22 43.10
Substitution Lines from inter-specific BioCare
crosses to decipher the genetics of grain
weight and earliness

17 Imparting sheath blight resistance in rice R M Sundaram (PI) DBT 2019-22 108
(A DBT flagship project) C Kannan, V Prakasam,
G S Laha
18 Characterization of strong culm Sambha M Sheshu Madhav (PI) DST 2018-21 27.7
Mahsuri mutants and identification of Kalyani M Barbadikar
candidate genes associated with strong
culm
19 Mainstreaming rice landraces diversity ~ C. N. Neeraja DBT 2020-25 143.35
in varietal development through genome L.V.Subbarao
wide association studies: A model for C. Gireesh
large-scale utilization of gene bank J. Aravind Kumar
collections of rice” DBT Network project D. Ladhalakshmi
coordinated by IARI and NBPGR Anantha M. S
R. Abdul Fiyaz
20 Development of haplotype based near Jyothi Badri, ] Aravind Kumar, DBT 2020-22 118.00
isogenic lines (Haplo-NILs) for enhanced MS Prasad, Jhansi Lakshmi,
genetic gain in rice AP Padma Kumari, V PRakasam
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DST-ICRISAT Center of Excellence on V Prakasam (PI) 2018-23 87.96
Climate Change Research for Plant M S Prasad, G S Laha, G Katti,
Protection (CoE-CCRPP): Pest and Ch Padmavathi, Chitra Shanker,
disease management for climate change S K Mangrauthia, M S Madhav,
adaptation D Subrahmanyam
P. Muthuraman
22 RNA-seq based mapping of robust root ~ Kalyani M Barbadikar DST-SERB 2018-21 4418
system architecture for identification of ~ (PI)
candidate genes
23 Marker-assisted introgression of genes R. Abdul Fiyaz DST-SERB 2020-23 36.96
associated with yield enhancement and R.M. Sundaram, G.S. Laha,
resistance against bacterial blight and blast ] Aravind Kumar,
diseases into an elite rice variety, ‘Jaya’ L.V. Subba Rao and Basavaraj K.
24 Mapping genomic regions associated C Gireesh DST-SERB 2020-23 27.57
with bacterial leaf blight resistance
derived from Oryza glaberrima
25 Advance breeding technologies to speed L V Subba Rao (PI) IRRI 2017-22  USD 8900
up genetic gain, create durable resistance R Abdul Fiyaz
to biotic and increase Indian farmers and
consumers food and nutritional security
26 ICAR-IRRI Development of high Zinc L V Subba Rao (PI) IRRI 2017-22  USD 6000
rice varieties C N Neeraja, M S Ananatha
27 ICAR-IRRI Seed dissemination and L V Subba Rao (PI) IRRI 2017-22  USD 7000
production of nucleus & breeder seed of R Abdul Fiyaz
stress tolerant varieties
28 ICAR- IRRI  Collaborative = Work R Mahender Kumar (PI) IRRI 2017-22 8 lakh
Plan (2017-2022) Crop and resource
management for irrigated cereal systems
29 IRRI - India Sub project: Insect-Pest and Ch Padmavathi IRRI
Disease Forecasting and Decision Support
Systems in rice
30 Accelerating Genetic Gain in Rice AVSR Swamy IRRI 2020-24 37.50
(AGGRi) Alliance
31 Direct Seeded Rice Consortium (DSRC)  Mahender Kumar IRRI 2020-22 6.50
32 Increasing the Health potential in rice by Aravind Kumar J IRRI 2020-22 4.50
lowering glycaemic index response in
high yielding lines (Low GI Rice)
33 Supporting Rice Sector with Digital Chitra Shanker IRRI 2020-21 4.00
Extension Strategies (Rice Doctor)- D. Krishnaveni
Increasing productivity of rice-based Brajendra,
cropping systems and farmers” income
in Odisha
34 Global Challenges Research Fund D Subrahmanyam (PI) GCREF-UK 2020-25 92.00
(GCRF) South Asian Nitrogen Hub C N Neeraja
(SANH)
35 Biofortification of rice G Padmavathi (PI) CIAT, 2018-22 80.00
(Harvest Plus) LV Subba Rao Columbia &
IFPRI, USA
under HPlus
program
36 DUS Tests in Rice L V Subba Rao (PI) PPV&FRA 2008 - 13.0
J Aravind Kumar, Jyothi Badri Long term
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Title of the Project/ Schemes Name of the PI & Co-PI Funding Duration Budget
Agency (lakh Rs)

Identification of heterotic yield QTLs in P Revathi(PI) SERB 2018-21 33.59
Swarna X Oryza rufipogon introgression
lines (ILs) and transferring into parental
lines of hybrid rice to enhance the
magnitude of heterosis

38 Characterization and understanding D Ladha lakshmi (PI) SERB 2019-22 33.30
the genetics of resistance of
Ustilaginoideavirens and Identification of
false smut disease tolerant sources in rice

39 Evaluation of BAS 750-02-F400 g/1 V Prakasam (PI) BASF India ~ 2018-22 17.00
SC (Mefentrifluconazole 400 g/1 M S Prasad, K Basavaraj
SC) against sheath blight and grain G SJasudasu, M Surendran,
discoloration of rice” Moncompu, Ramanathan,

TNRRI, Aduthurai

40 Evaluation of Bioefficacy of BCS CL G Katti (PI) Bayer Crop  2019-21 40.76
73507SC 200 against eggs and larvae of A P Padmakumari Science
yellow stem borer, Scirpophagaincertulas India Itd
(Walker)”

41 Evaluation of Bio-efficiency of B Sreedevi (PI) Corteva 2019-21  7.08 lakhs
Penoxsulam 2.67% OD in wet direct Agri
sown rice Sciences

42 Evaluation of UAV Application of Y Sridhar Adama 2020-22 8.70
Adama Insecticides for the Management India Pvt.
of Insect Pests of Rice Ltd

43  Evaluation of BAS 560 00 I for bioefficacy B. Jhansi Rani BASF India  2020-22 9.80
against brown planthopper and white Dr. Y. Sridhar Limited
backed planthopper and phytotoxicity
in Rice

44  Bio-efficacy of ITK based botanicals B. Jhansi Rani NIF, Gujarat ~ 2020-22 13.30
against insect pests of rice Y. Sridhar

45 Evaluation of ecoSolv water device and R. Mahender Kumar ecoSolv 2020-21 7.26
ecoAgra advanced agriculture surfactant technologies

on yield and water productivity of
irrigated rice

Completion Report of Externally Funded Projects

DBT sponsored project entitled “Marker-
assisted introgression of yield enhancing
genes to increase yield potential of Indian
rice varieties” Dr. R M Sundaram

The yield enhancing genes, viz.,, Gnla, SCM2
and OsSPL14 were transferred into the genetic
background of elite cultivars, Swarna, MTU1010,
Aksyadhan, Samba Mahsuri and Improved
Mahsuri
backcross breeding. The improved versions of the

Samba through  marker-assisted
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above-mentioned rice varieties were observed
to possess more number of grains per panicle,
better panicle branching and stronger culm. A
breeding line of in the genetic background of
the mega-rice variety, Samba Mahsuri, named
RP6294-1096-1101-22-3, possessing the yield
enhancing genes Gmla, SCM2 and OsSPL14 has
been promoted to final year of testing (i.e. AVT2-
IL trials) of AICRIP 2021.
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DST-SERB Early Career Project RNA-
seq based mapping of robust root system
architecture for identification of candidate
genes Dr. Kalyani M Barbadikar

The MutMap population was developed using
wild type parent BPT 5204 and mutant of
BPT 5204, TI 128 having robust root system
architecture, early vigor and yield under aerobic
condition. On the basis of the root phenotyping
(emphasis on root length, root volume) of the F2
mapping population under aerobic conditions
for RNA or transcriptome bulk sequencing
and irrigated conditions (MutMap- DNA bulk
seq), extreme bulks of fifteen lines for each
along with parents were sequenced on Illumina
high throughput sequencing platforms. The
emanating 10 GB data was subjected to the Mut-
Map pipeline developed by YuSugihara (https:/ /
github.com/YuSugihara/MutMap)
the mutant bulk was compared with wild type

wherein

bulk. SNP indexing showed major differences
in SNPs and the genes harbouring the SNPs.
The SNPs having index near to one viz. GRAS

=g
it

JZZR,

WA

IIRR
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transcription factor, qCTR12-Root development,
Ethylene responsive transcription factor, ACT
DOMAIN CONTAINING PROTEIN KINASE
6-ACTPK1 and Exp. Protein- Uncharacterized
Protein were selected for KASP allelic validation
in the same MutMap mapping population and
the genotyping corroborated with the grouping
of lines as per the root phenotyping. The F2
mapping population was further progressed
through inbreeding and are currently in the F6
generation. The lines showing desirable root
characters and yield under aerobic field condition
are being evaluated for registration as genetic
stock on account of its robust root system and
ability for adaptation under aerobic condition.

The Mutmap data has been submitted to the
NCBI. One junior research fellow, Mr Nakul D
Magar was trained for executing the methods
and analysis involved and three equipments
viz. Centrifuge-5424 R Eppendorf, Electronic
weighing balance iGENELab serve, Open Rotary
shaker iGENE LABSERVE were procured
through this project.

Root phenotyping of the F2 population under aerobic condition maintained in the polyhouse for MutMap QTL-seq
analysis
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