





«:,'// 2 \\3;\"

S 7/ Y

! (& \)

N - 3
AN ,,’/ Z 4

P

R R
2019

ICAR-NRRI
Annual Report

2019

1 ) ? . .
e (SAFSIM) 753 006, TG
3 T 31T 9001:2015 TATOTT AR




W WIHIFFU—TATA 9. e Fferae 2019

ICAR

el ST
AT H. qMH Ffdae 2019
HIJI—RTER Fdel FJHU AR, DHed

Ofa0
:I- .
[m] &

ISBN 81-88409-12-X

EEANER
[EENEANCIEC RS

RRICERSIEIR]

ST JTe B
S JI T2

ERMERESTIES
A o b fees

FHR U fSorgT
A v @ RIT

f2al arare
ot {9y wearor wEldl

© FAIRGR N &
RITI—EIY FTael L A, b,
SR 2020

aRa ¥ fie—Cw siftvie Urgde fafics, qamwav—751024

gRT ¥fed |

RIS A SFJHe WM, $eh—753006 (3Hsem)

FINIECAIE

BSREH

WU ATl ST e
Hedh — 753 006 (3Nfsem)

B : +91-671-2367768-83

BRI : +91671-2367663

?—fk_v[ : crrictc@nic.in |

director.nrri@icar.gov.in
directornrricuttack@gmail.com

RIALATH. & b
EOIRIENT — 825 301
IRES

B : +91-6546-222263
Ha : +91-6546-223697
?—fk_v[ : crurrs.hzb@gmail.com

RIALATH. & b

31T, el : Y - 781 102

3R

B : +91-361-2820370

BT : +91-361-2820370

?—fk_v[ > oicrrirrsgerua@rediffmail.com

RIALATH. & b

R, 37l sidrpe™ - 532 185
CIPR

BIF : +8895585994

B :91-671-2367777/2367663
?—fk_v[ : rerrs.naira@gmail.com

HUAT F9@ N : http:/ficar-nrri.inf/home/

[m] 1% [=]




WIHIFTI—T AL 9. aTfiep Fferda 2019

URATAT

IATSHATHED AR
BRIBRI AR
Executive Summary

R

BRI

TG TR UG YTTell &1 Scuradd], ReRdT q1 el |
I

A & TG DI AR I B IR §g TN 3R ST Teer

(=)

N

N
O

w

AT IO, SFodep SaTd ARV IR FHTerRiZeryvT & 4 GaR & fory dmael
@1 19 A IR UIeY HIfa!

eI 3 dg 1 A9l RauRD! & WERdl & oy amifoia—anidd
SEREIR]

quifd IWMM @rae &1 yeed vd gonferdl @ oy ardel Sedrad
el &1 faer

9]}
w

(=)}
p

Uit et aad & fofy aTaRies Jur vd yaed 71
TRTI 75
ERIERICACIEILISE 76

AR 1A AT 3 YRNAIGAT BT ATGERIR0T
ERCAAIREIN 81
AT e fdera—yfRieT vd emar
favaR erfdemd

TR T fafireT ol & Hew

GAIEED

[oe]
w

Q

5

o
o
&
=
o1
o
s
e
o
Cor
&
o
oo
oo
&

oy

e et U aREeE (Sdh) 9
| 100




W WIHIFTI—TATA 9. e Tferae 2019

ICAR



";j/ \ﬁ“
WGATI—LALAT . IS Ffdas 2019 \“;me’u‘l

\ «

Axaldl

Y 1946 H YT WUAT & a1 | WIHIATI—TE A d1ael
AT WA (TRARARSATG) - Hedles! fqar dei
(@@Gﬁ)aﬁ?wﬁﬁwma&ﬁ(w@%ﬁ)ﬁﬁwﬁﬁ
RIS 3R AR Ieeal, PRIDHA! 3R AT BT el ST
fopar 2 | R ¥Ra 3R el # A= =raer Rure!
& W FM IR T 8| RAM H, THD IFTEIE PRIHAI
3R Wl @1 Ievd IueSHan, dmved # 9, $TYC
SUAN SEl 3R Wy el & AW Y by
THSISl! @ folU ANTET GRT € | 37U 74 9Tl B AT
AT H, A T 136 A0S SUS o el Aad fbe q
T o aad fhe farifd @t 2

39 Y 2019, USTRAARSNE & foly Ayl Iuleqdl o
qy o7 | q¥ & IR, FRMIATASN B BN Bl g
qI95[e G | 14 S IuS o dlel fHe [ @,
o & 11 el Tl & il 9 il & forg fowifea @
T8 g 3R I @ dlemsel gw fawed o fofg v
7| WM F IHRAU-TTEeIeR, 3 ool # iR 318
Aqqd & STATe U d1ael [hed bl e fbed iR HuD
AR HREOT YTRIGRT, T3 fecet H Yol o 8 | |
9y & R ©: T3 arael Srenfiihal o gadriiaRor fbar
g 9RIM A a8 oAl @ fafr= wkRerfas a3 A
21 S U < ATl e Bl el AR Hreififear &
YT 700 &7 e by € | i 9, Wiver F i b
feTg 24 WTféTe PY HATEHR Harg yar A &f | FRE 7 g4
2019 H 2400 BT Ad 9000 ¥ 37 ATIDI & f2d H HH




W WIGAIU—T. A4, NG Ufraa 2019

fobarT | AR H 56 HIME0T BIRUsHAl & HEAH W Tlael & (A gl TR 1000 W 3 HfawIRgn
BT AR BT T B | WRIM A I R ARE™ @G & 51 ubemsii § aTT 79
Y T (70 YfRIT A (TTUUTHE) WhR 6 ¥ A0), A9 JRcieb, IR FTHUM GellcH, 14 Hrenfial
qelfeH, &1 HRIETV Hret 3R 20 G ojg HebIm by & |

39 qY & SR, I 1 9Id WY BRIGA|, 107 qE TSRl A€ URAGHRI AR IR TqE
IR & T8 31 Y RIS W M 61| yfided & RGN GRe d uRAISHRI B
T Sudfer ofR fafT FriwA & ded favor weqq forg U € |

I AT ST IR fdr BRI & UTe H BN JIHu iR e favrT & wfa
T MRATT Y SR IR & FEIFRYd . < A8 | W ARTee 3R Uicdres & forg
AN B | I B S iR e T & faRiy |9 ol WA Y e uRyg &
At o . ISd, B SFHE SR Rl fa9rT & SAfdR |ida 3R IR S o fdur uRvg
& foxfia TemeaR ot oA, Bt ok < ). v & fy SRR el ok AnfeeE & forg
IIaTE S vl 2 | R & RIARS & 3feer . IRAIRIE vd 3w 9ffa & omy wwfa
oW, I Jage AR @ 3fede ©f. Tad. Sl 3R U9 39 WAl & 3 GHING dew,
U, (8, SU WRIFRYS (B [I=fH), ATH3Y, FTHE HoBdR Al Td 389 370 GHT-a
W 3R FI 39 URYE (MTdherdy) & FRIG Fal | UK Hegar ANGei, Hicars
AR qHH & foly MoTYds g=yare 9 HRal & | SR S, 375,04, Aleid! 3R L3RS, [,
TSl (THUwH), SMSRAIvaIR, €. fier GAR, Ja 9snfe ofR uRYg & o et T Sa
fARTR FHelF IR Arfee & fofy gwyare Sue ol & | H g{ a1 9, fawmmegel, &3 Sus gl
& JIRI JARBIRGT 3R GRAM & Y iR o 9T &1 370 F9l TRl 3R ERerH
@I AT BT 3T 9 7 &=IaIg <l & dIfNd Yidded Bl Hdheld AR HUGT B & foly
YHTIH AA 3R FBTe $bTg $I T A2y g=gare Uq g9 ol FJHu G Bl Hal &
forg il FaIRal & sl SR g & Ui T |iRd WREr wRar g |

BEl @ fory ST Bl de Arad srEu SR faer @1 dgmar < AeSIR B |

L

i, feurg ured
GENED







Aacl AR D] T HS@%UTWW?T%HWWWWWW%W?IW
4 A T 80 PTG MMETGl B P HIGH @, Sl IAER, Jeferawe, , T SR
g ¥ g e i <@ 8| <9 W ST 430 G RaeiR 9 H A9d Ied B g,
ST TR 1150 of@ T © 3IR I ScIeddl 2.7 <1 U 8deX & | el S dlel fdami
BT BH A, MBS FAEH S &R, STerarg URacd | |aiod Sifde 3R fifde gl o
AT R Ul 8, o fued & forg fad @ & 9l GRe & dIerel B Aaeddhar sl o |
WHATI—TSE I el ATEE I, B A TGIaR g ANl BT FHEE B & fofy
ST SFIEE BT A B SR R ¥ 9t 2019 @ SR W B R e A
@I T Ul BT Hed # A IR @ T |

TRIA & B SR I 30 11 R JAJHUT URASHIN IR 36 9189 FERIdT AT
Wﬁaﬁngﬁgm BIERK] a—sém»w 3R H?q%w e &R aen dl%c;a% JUS 3R T
RN {0 JAITERA €| 39 U9 H Ulg U4 STafRie e, Ui gei, JAarie
AR Slaurefie! S AT Sl sl & 23 9 a1 23 Tahiia! HHATRAT BRI & |
3 9§ & <R Aad B 1 e ot @ g qen 39 foe fanes @ fog wear T €,
700 U A1qc S9Eed Yfaftear Jufed fBv 70 qen seedaiell & add SeHed /9% a3 /
Tl /ol @1 2729 Ufaftedl @1 MY o TE | Aad @ 57 fwl @ T 1322 fdacd
fFeTa I a1 44 A B 46010 fdded IO I BT IdTe far T | U RISl
1 AU B TS T B3 IRl B AZSIOH SUINT CErdl, Sed we, ITIMRT 3R BRMRE AEI-0
& foTQ UZAT TRIT | S9l BIIYS Aty BT SWINT G- §Y 12 A1ael a9 [ foby g v
feraml @& @ # W 5 7| §9 3Terd, Hgiiad AR URIAG STaiRie] 16 ger,
FAHTH SHH FUTEH Thd, TR /D4 Henfiie! &1 ST Sus | Jefid S Smeuivers
& |ured @ forg A1 fovan |

TTRIRARSNE & Bl ScTG YT B Ie¥d A1ael SIGdhdl Ud dmuedl 4 gig, $YC SWIT
QEAT 9T 3R TIeary el & folg I=1d pR—Uenfifdal &T fAwm S g | 99T o 24
ISYB, 10 T FHART IR T TEd HHART € | AMqd & IATeT B ReRAT T
IPANT G&T W FRR Rl 8, Sl Tabeiian, SMECHIAD iR GATaRvlig & ol oI S el
W AEIRT 2| IR ¥ a1 &I IRITAD ATgCIo SYIT <eral 18 fheliam ufa fhelum 2|
fEarae yewl, g, Uod 3R SRATM 4 i TRAHS AgE T ST IUANT ST A 4
Af® B | AT, MY US¥, BTG, Aveyl, IIRGs, IR 3R oNfSem & IRarcid Arggio
STANT I SAId | & © | AEMal Seel &3 W Holl Aol gcdhl & AAM o b Tl
aTE Bl 127.4 ¥ 5944 Wm? ¥ =T ST 3R SeeT &3 & Sleror Uiderd, Iavl R ITR—yd
R % 390 Iod YU Iof Y T | A1ael § G TG B X&T UolgH Bl AT aRe @ forg
TS hITRIA—HEIRTT (THCISTCRIBIGH Tdlag 2) Tehifad URTS (1 GdgH) |avm fomar T |
=T FRI90T Uil 1 I H G B Rl SRR ARG Badh & AU | Aq1ad B
S # 8.0-120 vfcrrd afg g% |

AT Bl IATGHAT AR A H GIR & folY Bl GRell Y9IT A1ael & FAad ARThaDIC
Jae TR WS, e iR ATl e H HRIRG © | W A Heayul & o fafdy die
JRRIRIET, Bl Ao 3R qaigaM, daradt & B—giithe IRERS {51, Sy gRade & ded
el § BT IR W], TR & 3l d1adl bic AR FIL G BIc JaeH & forg 75
Hiforaer SR AT NS TR I b | JHTT T bl crvear ke awl & forg die
3R UIRRATHT SR JMSUITH ASell S RSB HR, ARG B 3R ABUI F H Al
e & | JHTT H 21 S, 10 Taiianl HHar 3R A HeRId e € | THIT H IR TR
ST URAGHIY, 13 AT8T eI U RIS Falferd @ Off S8l & | ar9et & A= el /
A & faog 78 TR Grdl o Ul o & g 2000 W M Sse yaftcd] o wiefr o
fafaerar iR @Iel @ AR BT A%y fohar | arae diel B Yaud oxd & folv grsdledr T,




%f/ )
AT AFTE, M Foa 2019 | wee)

\&

SRS TH QIR AR Rifefdie ST SiadRa @ RIGIRE 9 & 18 | Mepfas daiie, qu-ifecs earid
TRAhHEH (TAQTA) T il 8 Adeiia a1ae dici df O3 Tga @ folf AGETR BT | ofd 107 & WInT
| PICARID! BT ol | IAGRT 8T e & |

I 1 INRAHAT A g T4 G136 Il AR B Tohrla] SHaINgl Afed a@ad & b TE
eFI—arael & I SR UIYOT B [orel, ARWAT TF & F fifdd TG IRRIHAT 5 SR ¢, A1 Bl JRwar
quﬁeﬁiﬂm‘rrﬁmw TS LY G GG B I W Serad § IR R B R V& ¢ |
SrdeTield Frae WeR WeT ¥, AAMSUesglgs 3R b hel YT F KR HATT: 12@#3?1?#}@#@5
G IR T | IR Blel YA A [l S aRi MM, Briver, FHeR SR Ug # oaR &1 aul
a6 B9 B gig G 4 W & g T Joi IR g@ & fofv AR urg T8, AfRw] e dHi-100
PI o H 1 822—44 3R AT 82274 ARW] & WY H YA Bl g U 39U Iod Il U (15 TH /3ICW)
fifetl | 722 3R =Tqul # S AU T & T8d 8k IR—WRaAIod dggge d A5 U185 | I
IR TR {5 416 SR quIar & |gh g ARWET H AREINTE (ARIATH TFVCR) AR THET (FR3ATH Fowe)
S A rae H QARTEAl Mo H FgE T MW € | Ui42088, TRI42087 AR TI1303 H fF AW dd
ST |e B &ddl & W1 Ugd 3l T FoTeH 52 URRIT 9 31fdd Siifdd 38 &1 &% § Waid THaiR13y
@I gorl 4 Ig JTRefdal &) 35 YA U5 TS | ¢, dlell dradd & ¢ Ul Bl [AeRid $x ¥, arae § qeRar
getfort NG (THMSUAIEIS) Uogd & aeif=im 3k uRacH @l gt frizor dief & gomn # <ol eer
favermor iR o & oW ((i<ies, diiEias, dikims, dididiaze ok Mdi€id2r) & Swa ifafs ted &
AE¥ | SRIoIG § @1 T8 | 301 98 GoTeT a9 @l A B &1 dd & oy, SiF FaRIeRed gRad+
?d RuBisCO @ ’&ﬁ; qYfIe gifvie Ueige @ 1Y Rifed Tamgdiee eyl (Sves]) 3 Ahaddd
frepfre fomm T 2 |

I FT A Y4 i) sRiaey & fofv U R Afed, giearo ok Iomifal & e ok
Qe & Je¥d A Arael &7 § e vd fE SwE wr dRa 2| I8 $ifw Syt & forg gret #
famfia denfifeal @ ol | TR @ forv emsesra Tifafafrn f axar ® ok wenfiafaet @ faff=r arieri
P JfAfhaT YeM xaT 8| BE ASGT AR 12 THI HHAING ARG Tg YT R VR W ST SR
gRASFRI iR B8 98T Weradl U uRaTIR BT HaTed o) W8l 2| 99 2019 & SIRM, M IR B 26
forett & 708 &% YA @ AIH W 21 7S AT T %Al BT UGN fHAT WAT B | S FeATaT, T 423
et 1 18 fNerOT BreichHi & WIegH W el senffbal & i vecel T wfdier fopar ar € | renfi)
BRAIGRYT AR &l AT & ofcral, fofd o & forg 78 Sfdgfic e v 8 9ad W IUae Scrad ol
ST T BT IR W FAIAS PR g7 fhar a7 2|

UAAIRIARATE & &31T AU dg, BIREN g UAM W draed &I fbwdl 3R IFeh Jaer menal ol fasRrd
B W G BT 2 | U SRAH § a9 o B Joell ¥ WRUGAR, AT (e, R ), biS AR
ORI BRORE G901 & [elrdl @l U qS1 a1l & | $9iele, auiisd SWYA & qed drael @ Wl ddild
P T UCh b U H A0S AHe ( E@—ddld?ﬂ%ﬂ{[ ) Ud T & 98aR HaEd arell [ fhRia e @l
TehTel ATTLIHAT & | S FTHIH D 9 JbR, Fleiad TRl W e afad #ar & () Sw Sud
aqrell 3geet febedl DT It e, (i) el g7 =gl & ded ReR ScUeddl & fory ey el &1 Romifa
I, (i) a9t SeTRa @R wRReIfta! @ forg Sifdd T9@ qded OIodl @ faers & SR (v) amad
TETRT HIY JoMell fIBRIT B |

URRIRIARINE &1 S g, ToaT Maeiif &3l & drae (Gl & SFEe™ 3 Mavadanii & {1
AT 2| UE JEe] AR AR qEhlal BHAINAT B THE DX Aled Ig da H H T IRIT AR
THREIASARA W0, ThUSEl UG S SU—aIoiT Tfafddl ol e &) Y8l 2| dad &
ATAR® FATEHT BT STANT IRT IR 3 AAl & oy SWIh Aeg™ 37y, BIeh 3R oAl sRfaeTelle, gig =R
ae ARw] e el @l f[adiid &y @ forg fdar |

U W UEA SET WOTel 3G AN B WA @R e | I ST ScIeddl, oMued], Sierdr]
FHAIAT 3R G DI WA BT RRAT & foly A St o arelt forwdtt aiR iy sirenfiferar a1 fawRid
B 3R G I @ forg F a W@ 2




Rice, the world’s most important food crop, is the staple food for about four billion
people i.e., half of the humankind on the planet. It is the staple food for about 800
million population of India playing a major role in diet, economy, employment, culture
and history. The country grows rice in about 43 million ha with production of about
115 million tons of milled rice and average productivity of 2.7 t ha™. Rice farmers
face serious challenges of low income, degradation of natural resource base, climate
change related amplification of both biotic and abiotic stresses, which require all the
ingenuity of sciences to deal with. ICAR-National Rice Research Institute, Cuttack
accordingly has reoriented its research agenda to address these challenges. Salient
achievements of various research programmers of the institute during 2019 are
briefly presented below.

The Crop Improvement Division of the Institute with 11 institute research projects
and 36 externally aided projects works for developing new varieties and hybrids
to enhance yield and nutritional quality of rice. It has 23 scientists from various
disciplines like PGR, Plant Breeding, Genetics and Biotechnology with 23 technical
staff. Eleven rice varieties were released & Three varieties have been identified for
release. 700 new rice germplasm accessions were collected, and 2729 accessions of
rice germplasm / elite lines / donors/ varieties were supplied to researchers during
the year. About 13.22 q nucleus seed of 57 varieties, 460.10 q of breeder seed of 44
varieties were produced. Five QTLs were mapped, several donors were identified
for nitrogen use efficiency, higher root biomass and phosphorus uptake. Using DHs
technology, 12 rice lines were derived and tested in farmers’ field. Besides, classical
and applied genetics and breeding, latest genome editing technology, CRISPR/ Cas9
technology was also used for editing yield related gene IPA1.

The Crop Production Division aims at development of improved agro-technologies
for enhanced productivity, profitability, input use efficiency and climate resilience.
The Division has 24 scientists, 10 technical staffs and three supporting staffs. The
sustainability of rice production depends upon resource use efficiency, which is
based on three major components such as technical, allocative and environmental
efficiencies. The agronomic N-use efficiency (AE ) of rice in India is 18 kg kg™. Average
AE in Himachal Pradesh, Tamil Nadu, Punjab and Haryana are higher than the national
average. Meghalaya, Andhra Pradesh, Chhattisgarh, Madhya Pradesh, Jharkhand,
Bihar and Odisha are the states where AE is lower than the national average.
Estimation of energy balance components over Mahanadi Delta region indicated
latent heat flux varied from 127.4 to 594.4 Wm and its higher values were recorded
in the south western, northern and north-eastern side of delta region. Microbial-
mediated (Azotobacter chroococcum AVi2) ascorbic acid (1ppm) formulation was
found to regulate defense enzymes of drought stress in rice. Inoculation of arbuscular
mycorrhizal fungus increased rice yield by 8.0-12.0% under drought conditions
compared to without inoculated plants.

The Crop Protection Division is engaged in applied, strategic and basic research on
integrated management of rice pests to improve rice productivity and profitability.
Major thrust areas are multiple pest resistance, pest modelling and forecasting, tri-
trophic interaction of rice, pests and predators/parasites under climate change,
novel molecules and formulations for eco-friendly rice pest and stored grain pest
management. The Division is also involved in designing, validating and popularizing
pest and ecology based integrated pest management (IPM) modules for the farmers to
ensure profitability. The Division has 21 scientists, 10 technical staffs and 3 supporting
staffs. There are four in-house research projects and 13 externally aided projects. More
than 2000 germplasm accessions were screened to find out novel resistance sources
against different pests/diseases of rice. Genetic diversity and population analysis of
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yellow stem borer, bakane, bacterial blight, sheath blight and false smut were carried out. Bioagents
like Trichoderma sp., Arthrobotry ssp. and potassium silicate are recommended to manage rice pests.
New techniques like natural stain, Loop-Mediated Isothermal Amplification (LAMP) assay will be
helpful for early detection of rice pests. Bio- mixtures can degrade pesticide at faster rate.

The Crop Physiology and Biochemistry Division with eight scientists and six technical staff has
three major thrust areas; rice grain and nutritional quality, abiotic stress physiology with tolerance
mechanism and improvement of productivity through enhancing photosynthetic efficiency by
introduction of C, pathway and minimizing photorespiration. In long-term storage test, level of
malondialdehyde and free fatty acid observed to increase till 12 months and 9 months of aging,
respectively. Four black rice accessions viz.Baraun Goda Dhan, Kaniglass, Mumi Hunger and Petre
observed to be consistently tolerant in two consecutive years for vegetative stage drought and for
reproductive stage drought, C822-44and C822-74 were identified tolerant with higher grain yield
(1.5 t ha'!) compared to tolerant parent BVD-109. Varieties N-22 and Annapurna observed to have
better non-structural carbohydrates translocation under high temperature stress. In combined
stress tolerance of flooding and salinity RBOH (ROS generator) and MT (ROS quencher) genes
observed to play major role in aerenchyma formation in rice. AC42088, AC42087 and AC1303 were
identified having submergence tolerance ability of up to three weeks with high survival rate of > 52%
compared to FR13A (35% survival rate). In developing new rice plant towards C, ness, cloning and
transformation of Setaria italica PPDK (SiPPDK) enzyme in rice was confirmed through Southern
blot analysis and higher expression pattern of thesamegene (PPDK3, PPDK5, PPDK8, PPDK26 and
PPDK27) was observed in transgenics than control plants.To minimize the photorespiratory activity,
gene constructs encoding glycolate dehydrogenase (glc) tagged with RuBisCO smaller subunit transit
peptide for chloroplastic transformation was developed successfully.

The Social Science Division aims at development and testing of new extension models, approaches
and strategies for technology transfer and conducts socioeconomic research in rice sector. It also
undertakes outreach activities for rapid dissemination of recent technologies to the end users and
provides feedback to the technologists. The Division with its cadre strength of six scientists and 12
technical staff operates two institute research projects and six externally aided projects. During the
year 2019, 21 newly released rice varieties have been demonstrated through 798 field demonstrations
in 26 districts of eight states. Also, 423 participants have been trained on different aspects of rice
technologies through 18 training programs. Apart from technology transfer and capacity building,
attempt has been made to utilize the available database on rice to provide new insights for decision
making.

The NRRI Regional Research Station, Hazaribag, Jharkhand works on developing upland rice varieties
and their management practices. Drought is one of the major constraints besides weeds, diseases
(blast, brown spot), insects and poor P nutrition in rainfed upland rice system. Hence, there is an
urgent need to develop more resilient (multi-stress tolerant) varieties as major component of rice
cultivation technology under rainfed ecology, along with improved management of the stresses. The
research, thus, focuses on following activities: (i) breeding resilient HYVs, (ii) strategize management
options for sustainable productivity under DSR, (iii) develop biotic stress management strategies for
rainfed drought-prone ecologies and (iv) evolve rice based farming systems.

The NRRI Regional Research Station, Gerua, Assam caters the research needs and requirements of
rice farmers of lowland areas. With the present cadre strength of five scientists and four technical
staff the Station conducts one institute project, AICRIP trials, FLDs and implemented Tribal Sub-Plan
(TSP) activities in Assam. Local genetic resources of rice were utilized to develop suitable medium
duration, photo and thermo insensitive, vegetative stage cold tolerant rice varieties for Boro and Ahu
seasons.

The rice production system in the country is encountering a plethora of challenges. The Institute
is working to develop and popularize super-yielding varieties and agro-technologies for higher
productivity, profitability, climate resilience and sustainability of rice farming.
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VEGETATIVE STAGE
o 2.5 ol SR e A @ W H 4 & Wl § FCO, R FH,O & 4 wiaer |

FLOWERING STAGE

3R Uil g W IR H A9 BT IR S e B RO &
qHhdl 8| TP WO H YA UTH XGT BT Gl
BIH] AT AT (p < 0.01) |

STeT AT e ®¥ RieTs Jeer Ioifaal
foTT TR STTT—3reTT araet foei ® wfafhan

@1 forar w1 | WG
Tel 3YC H el B TS | S AT,
IR 3=TeT ST foreAt @1 UgraR # 1 & forv Afshy

e RS W arex e W &1 AT fdhar T
off, T4 T4 S o1 H Ig BIWI BH AT| AGA D
I d%UIfEF}QNH.WEI%WWWWW

HRUIRTF-AETNG  TETel 3R eArmEd

9o & fov argd JmeRa el yomel
CARIESEI]

J7d M IUIEHAT IR ARl & g amaa
TR el FOMierd] &1 T8l

qIa—aTdel B B YOTell H el fAfaeidvor iR
TEAdT & Y9G BT AIIA fBAr WAT| WA B forw

32

AGFBT lh (Sole UFRT T SR 39 A R
SIRAN | IYAR H AGe—aad, G TP,
AqGA—SeE,  AAT—ISq TGP,

AT FhI+3 e, ATqi—Tdhl+aadT M & | TR
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ATqA—FIDHT B YOIl H SIS QET WXYddRR
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Ac—AGHT B Tl d I AR GIUTIR DI
TS W B WMl & HRET & UHIG B AT
febr 72T | g SR feTioTer wire f$airee 4 &l fadror
Ul & | Jiid T/ el 4 URUNG IR T3
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RieTRer @1 TR1e . 3Ry el # garr (6w
RICIR) TAT d1del § TAoM & IR YANT 3eifd o
BeR dIC ARG (LS 1 75 e SRR
RIP) 3R ol HerR 1S AR (100 WL Agg o
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dferat 2.1 A= B yonferal gRT UG & ST § Yorell IuW, 9 Iredmdr gd i

Cropping System | Kharif Rice | Rabi REY System Grossre- | Netreturn | B:C Productivity (kg

Grain Yield (t/ha) yield (REY t | turn (Rs.) (Rs.) of REY/day/ha)
(tha?) ha?)

Rice-Rice 5.12 5.46 10.58 190800 81180 1.74 44.1

Rice-Groundnut 5.08 5.74 10.82 198760 103190 2.08 47.0

Rice-Blackgram 5.30 2.39 7.69 140430 65400 1.87 38.5

Rice-Blackgram 5.35 2.79 8.14 177050 93250 2.04 40.7

+Toria

Rice-Maize 5.08 5.84 10.92 196770 103410 2.11 47.1

Rice-Maize + 5.37 6.79 12.12 218970 116100 2.18 52.7

Blackgram

Rice- 5.24 7.92 13.16 236430 132480 2.27 57.2

Maize+Cowpea

CD (p=0.05) 0.35 0.43

i Tq W H90 &) USER ¥ Jedl@d g wU A gl
g3 IR FARTE J¥1d o A Bl 3T Bl ISR Dl

faf=r Sifes Al & [UieT TR & W | TP
& TN fobar T | SER # <1— d9d =g, <o-

a1 3| WaeT H a9 B @R 6 TH U gICI B
fEae | Medl ¥ aM ¥ 799 iR Aad @) ISR
PHI: 215 AR 7.66 TR qG1| TOMCl Seraabdl H

TREIT T8 DI G Sl & IRIIR IUS ATl AID]
BHA JUTell &1 URUR® Sl & USMAR & a¥IeR

qIIol+ ABAl, SI3—ATTA+TBA+TNER, SH4—aATdel+TBoll
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A6—AIA+TTA+ITT A, SI7—ATTT+TBA 1+ TSIl
G[<, Cle— AAct+HS el 1+ TG, lo—ATdel+ el 1+3R
Hd, HMO—ATdl+HHell+ 7o AT e o)

wﬁﬁw&#ﬁwﬁmﬂaaﬁmswwﬂ
W fAam 9 Hchng Y W S (145 HfR) S
el | URIRS SATe ¥ @radl 3R Aahl B GEA QI

T @ fdom @ fog 120 fAf 9@ Awell Wrem
Ta7| IR | Tar gen 6 SwER (&7) § odad
(TSCl+3TSATCl EIG) ¥ ATHT S IUS (8.94 T /

4 Y A B o H Iadl @ §ol g, gl
WRUGIR o9 3R G ao &1 A B G qof
fopa T | TS ¥ HawT AR ARSI & WR H a9
@ SARNE Y919 &1 B9 3IR fafi WRUqaR oot
& O qo W HEdQUl ITd el UST | AdhT H e
Yee & d9, o SUARI @ oAl H IaRD DI fol
GRS (6 7 9T 2acaR) B RIBIRY ol GRIb & ded
TRUGIR BT BB B, Hel WRUGIR Tcd, Folfear
ERYAAR T IR WRUTIR BT @ g Gl (b
1| ol AEA & AN Bl WIUGIR YA &
forg <1 T8 waeT | fAemm ST ARy Sk Wil @
ARTT BT B BRAT AMRY |

Al R H STelary] et AR eRIed]
9eM @ foly Udlepd e NG By

9 & Wd § 7Ol DI glg $ oy vdhdl
CACES NI RIGE

qract-asell Jorell H ghg iR faer & fog Heel
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W TI9 FH 623 /TIPSO el | de B
SUIR 3T AAe+HSA+d0E H /g, PICall AR e
ST @ 120 fAl # 9 7Bl B YE WK BT o
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g19el AR Tbidhd BIY YUTell W Gl &l
GERIMEEII

foRTT @ foTg Trael SMeTRA Taidrd PiY JoTTel! R 3—4
&A1 1 3@y 4 o' HRIET SriHA I fby v |
"TIA—HABAl TUTeAl, TGl T 3R 59 Yee &
q8d a9 B HEA b JauT | Fad A gl
R Rl gR1 SAGT ddriid aar e/ S
aifel, e /90 qe, 9 WOAReA B
ll, UYET e SR P Yumell 1 e 3R
TERE AN R IR g 1w e § s
o arel fral @ ot de@ 167 o 3R T7 sifen

& STARTERR, g4, deursl, T, DUrS], Had, SeIjR
AR Bed el 4 o
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ek

M T2 T3 T4 T5 T6 T7 T8

m Grain Yield Straw Yield

T9 TI10

fem 26: ITAR: TM—Bac e, 2—AAe+HB, T3—AGA+TBCA+TER, U—TAATBATIN A,  CI5—AA+TBA+Fahe
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EMO—ATG+TB el +HIR Aol
T RO Hrenfifeal & 9y add
3METRT ScaTed Yomferdl ¥ Sargahar iR
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e TR W AT Re Sreififedl & e a1
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B IR & 3R AT Wead dg H SuII Afed
BIe & |

G GRET0T WENe! & qad bree g T
[CRINIERY]

Tl IR B IR AReIoH WY W Ao §
W & A "ol (RgAam gl ol Tedel/9A
SATg, B AN I BR Bl b ARG H 3R
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TRRT foha T o7 | SUAR RIE, B¥el (3R), A8
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ferm 2.7: WReo1 BN & I SRl & 791 & w0 # el 201
BT el S

HHIRT) DT YT BIe AHHA W TG JH1d URIT 7731,
gy IR—3IReR Y- 31 ~ UfGH & ded
91 I IR BedIsier & d8d ~ 82 U BT U
g 391 AT <l 2 |

gl DI SUGhAl 3R SUET § FIR
& oy TRUqaR @ frfierd, seeE @

, ®ch, SRR AR T H 2019
?ﬁaﬁzﬁqﬁﬂmﬁaﬁwmaﬁﬁzoﬁﬁas
AIeX T 05 AR ABR & AGART B RD
TS [AEo1 A $1 Ured exe jUTg el e
& &3 H yEled WRUAAR! & W B Ul R B
foTg yers wderor fobam TR o7 | jUTg & d1Q 3045
fe  WRUGIR & T ThA B Y IR A0AT B
TS Yool Bl e MR, Aufee g, A
AR HEd I qABIH b AR TR

TOMT 1 TS | IO 3ol FEen @ EIECRERI]

e 9318 9l H TRUGIR FEET el
@1 fae™

qy 2019 & Y A & ARM IIRYH 203 H fTw
Al — g @mac | T 2019 B 3% AGH § HRIR
g 310 @ WAl H RS AR I WDl Bl
UPhIgd BB AMBAAD] 3R SHYh ERYAIR =07
TN &1 JHTaeBTRGT BT JFETAT TR o forl aI &3

forr 29 fUff=T Sifd® Ui T UeeM & ded aad o Wl H BEr $ 7 1 faaRe
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dferT 2.2. B, VYR 3R G0 H XU =ael & & | AN~ ERUGIR STt & wrier evied, WATie agen

3R B U qADI |

Species Relative density (%) Relative abundance (%) Importance Value Index
(vn

Cuttack | Jajpur Puri Cuttack | Jajpur Puri Cuttack | Jajpur Puri
Broad leaved weeds 50.70 46.23 46.84 39.48 | 41.57 40.32
Ludwigia octovalvis 26.05 20.17 22.57 9.78 8.11 9.51 47.24 40.73 | 44.84
Sphenoclea zeylanica 3.57 4.60 3.40 3.54 3.70 3.40 11.42 14.53 | 12.17
Marsilia quadrifolia 3.72 5.19 4.37 2.35 5.37 3.50 12.86 15.40 | 14.58
Monochoria vaginalis 3.26 3.07 1.94 3.77 3.70 2.59 10.73 10.92 8.56
Alternanthera sessilis 1.86 2.48 3.76 2.58 4.48 4.30 7.53 9.73 12.76
Ludwigia adscendens 2.17 1.89 3.88 3.01 341 5.18 8.27 8.07 13.09
Portulaca oleracea 2.17 2.48 1.58 3.01 3.58 3.16 8.27 9.52 7.42
Other 7.90 6.35 5.34 11.44 9.22 8.68 31.69 2493 | 23.42
Sedges 30.70 36.91 41.14 29.45 | 32.16 38.68
Cyperus iria 9.15 15.09 19.42 4.54 9.10 11.96 22.33 32.50 | 40.10
Cyperus difformis 5.58 4.01 7.65 4.84 4.84 8.74 1536 | 13.0 21.09
Cyperus haspan 2.79 1.65 2.06 3.88 4.84 5.02 9.75 9.95 11.78
Fimbristylis miliacea 5.74 13.68 10.07 3.98 9.00 6.72 15.89 30.29 24.85
Scrirpus juncoides 1.86 1.65 1.21 431 2.39 3.33 8.02 7.50 6.42
Other 5.58 0.83 0.73 7.90 1.99 291 19.65 4.89 4.99
Grasses 18.60 16.86 12.02 31.07 | 26.27 21.00
Echinochloa crus-galli 5.28 3.78 4.49 6.96 5.37 6.51 19.02 16.75 | 18.39
Echinochloa glabre- 1.86 0.83 0.61 431 1.99 243 8.02 489 |4.38
scens
Panicum repens 2.79 4.60 1.94 4.84 5.55 3.89 10.10 14.30 8.51
Leptochloa chinensis 2.33 2.0 1.46 3.23 3.63 291 8.64 8.40 7.06
Cynodon dactylon 3.26 3.66 291 3.77 5.29 291 10.73 12.41 | 11.20
Other 3.08 1.99 0.61 7.96 4.44 2.35 14.47 11.29 4.38
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m@-ﬂﬂ
ICAR

qferan 2.3 TR, TAMER, HURE AR TRH-FALC oW JeIa SUGI & Sded & fot aad & -
@1 qie-y faRvag

Products Desirable features of Straw

High Hemicellulose or High Hemicellulose and Cellulose
Low to medium lignin and Si
C=0, FTIR (hemicelluloses Group)

Bioethanol

=

High Lignin

Low to Medium Cellulose and Hemicellulose.

High Aromicity (aromatic group in FTIR; more Syngil moiety)
High silica grooves and low surface area

Biochar

= 89 N =

High to Medium Cellulose

Low to medium Lignin and Silica

Low silica grooves and High surface area
Broad -OH bond (FTIR)

Compost

= 89 =

High to Medium Cellulose

Low Silica

Low silica grooves and High surface area
Broad -OH bond (FTIR)

Mushroom

= 8N =

&1 TR & 91 G off | I TR FT-Ie  JIAF ATad TARIUT d W IRAT P
DISC® § 37 TR ST START GRS TR 3R AP B ol

ks 1A < o WWW@WMMM CEARGY
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ENIGIENY 166 Bl ufd 2aear oY | 7eN9 @) &3 e @R &3
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Mamihunger 10.37E -20.71E 6.88A 1.08A 5.08E 7.95A
Mayur kantha 26.93C -55.39A 2.36B 0.52C 13.61D 7.64A
Kartibiroin 47.96B -31.25B 2.38B 0.79B 87.87B 7.94A
Amona bao 10.65E -9.89G 0.17D 0.74B 91.06A 2.06C
Balam 26.59C -27.86C 0.03F 0.58C 25.11C 2.09C
Kolabiroin 100.15A -22.00E 0.56C 0.51C 90.43A 3.22B
PB170 30.81D -11.02F 0.09E 0.43D 14.28D 136D
Mean 32.72 -25.39 1.56 0.59 41.16 4.06
P value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

*Hard: Hardness; Adh: Adhesiveness; Spring: Springiness; Cohe: Cohesiveness; Gum: Gumminess; Chew: Chewiness.
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o3 44: 3, 6,9, 12, 15 3IR 18 AT & 3MTY dTet AT IHI B fofY U H7 B &I HA fhei # TR () iR Thuwy () &1 R |

Sw dUHM T ®  d8d  IR-REI®
FETEIERC B AR

AT A1ae B! fB BT o agFH drell IRRufaar o
IR RT—3TeT IV & FHI § TG T3 AR I et
T | AP} IRYGA TH Had! B IN—ARAHAD
9 R FEREEse (@d 9 iR Yer) Eal
ST AT | [ F qoEE
RIp RIFIARYT @1 ear § B afS, oAfdT Y
3R sl T 9 Rl & 9 gi-22 (0
%ﬁ%aﬂ;lvﬁ(soqmﬁ)ﬁmﬁwwm‘ﬂé
46) |

SlThld Ud AdUIdl & |gad aArdl b oy
AW $1 fharfafdy &1 Jag

5

1

& WgH TG ARV B AT BT e fhar
W@ﬂgé@wﬁsm(waﬂwm)
3R THS (ATRIATH FovaR) OIF Aa & WADH &
gae # yE T T add § | autr @ i
RIAGSR e F Rz @ Rerfer § ST ReleE
Afifs vd Ied e Iared (>2.1-T1) fawrs
AT WADHT T I 37281 TRE | gl I8 el
Tl b g e |gh TG BT FHAT d8aR 7 H I
a7 (o 47) |

o3 45 @ IR & oy @@a SiHeEy & = T 5E
B faaRor
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aA1ad H A S B AHE & e QW
@ foU A fBTedGe ®Rel B Tga

g AH G & AR W, M Afgd amad
SIS AT URI142088, TRN42087 3R TRIM303
I AWE TP ToH™al e BR Adh- d el el
B SMFEdl @ ¥U H UgAM @l T3 | SabN fodll @
TG & qTS TH142088, TH42087 3R TAI1303 H HH:
70 ST, 62 Uferd 3R 52 Ui o S Siifdqar
B X W TS, TS THIARIIT § dacl 35 Ufaerd &
Sifa W& @1 &R o, i A @ -1 B el
[ qren %7 fihed 3R TRl BTESIBIRRK (5125
feift wfeasr) o1 SuRefy & HRoT & |a 2 |

ATael H YHIAFICAT] GETT Bl FUR

3

[ 3R SEl @ fowRr ¥ aEd
B Wl BT & TR G 81 Y& 8, S9N 89 dedl
AEE] & WE & AT S R A B (¢ a6 d

o 46: IR AHT—ITCT TUHN R B Ui foheett H SR
TAUENT B FfRrd
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IeTeT 4.2 FOT TROT T AR I9 FAd FIUD] AN & Ted UG B GeH § I 37267 UG H alel

qul @1 g
Grain Yield (tha ) RWC (%) | WP Canopy
SINo| Genotypes % of Yield | Sterility (%) (-Mpa) | Temp.(°C)
reduction under stress
Non-stress | Stress Stress Stress Stress

1 C822-44 3.22 2.52 21.57 54.44 79.57 -2.6 35.2

2 C822-74 3.15 1.32 58.09 56.19 79.70 -2.74 335

3 C822-63 2.30 0.77 65.42 57.43 74.13 -2.95 36.5

4 C822-55 1.35 0.64 47.37 64.25 77.97 -3.92 335

5 C822-96 2.96 0.60 79.60 68.10 79.61 -2.71 33.6

6 C822-41 2.06 0.55 72.99 69.95 79.83 -3.16 324

7 €822-99 3.60 0.52 85.39 59.29 73.98 -3.67 333

8 C822-131 1.94 0.52 73.11 72.10 71.45 -1.83 35.8

© C822-94 1.70 0.52 68.27 75.68 72.31 -3.85 324

10 €822-70 1.46 0.52 64.25 70.78 79.94 -1.95 35.6

11 (Tgl\.lgiroeit) 3.12 1.10 64.77 70.38 78.70 -1.7 30.1

IR 20
12 (Sus 3.5155 0.062 98.23638 92.12254 58.89 -4.19 40.5
parent)

%IWWWH%W@HW@% TSI 2 | 9 RIS § s S drenfa & forg

g, 3R I8 3rfl Rrge <& 2| SHleIY, P Icures @l
G BT THATH TIDT HEARR IR I TR U<l 4,
M S TP B &F Y IR 9eIT & | HhreT HYeIwo]
BT IGIN SPIS &7 & IS Bl 9gM1 B THA

fod 47 Wi e R wcht omeee H URRlE A= & omafdd
fomior &fR S aRvmRawsY R Refty § waeemEar o1 e,
ST AT SaOT SR STl 1 | o1 |

SUTEl Ul Al BT ST d)a, ¢, Yool §RT T
T SR T ATE FT O G BT SR BT TR S
1 QAR § ¥ B B e Hear 2|

It ¥ ReRar serferar fiiEie Tomgd ol

FAT TG BUTAR]
SINE @ MIfdd iR H1ffaT faeryar

TIGET S dieor & W e d SR Ui @ e
QRE Tebrile + THATRUIIIEID S Pl Secgcl—aiell
UGR & FIFA UM, 3, 5, 8, 9, 26 3R 27—faf=
giaoifre el @ e U fdar ) R ol
P g H TEeTEIEe Wi (s, drdeies,

o 48 GRATTAAIGISY a5 daey # TS THemSUIIa
of T A e
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diiios, MiiEidzs iR didia27) sk forizor guf
T et Sl Srfieafts 7 g S fieaftn
Yo ferm | RIS &R dare” i el &t ger #
Arufeie TS UISI® UGlgH &1 Tfafafy erui-ad
P! T TR # Seoraa 3fg 3ot @ TS|
I diel &1 g 4 Sreie del | Soa g
Gevd X <l T | RieiRan serfer diee o
arell Ul G—26 H el $ e H ST HbTT
HLIP X fowrs o |

BleNGtRey Tffify & &7 o1 & forw
FARIANCS URET 2 Bfddd! BIC T[T
IR UeTgs Aled Tagdide fSeggos |
o aTelt i femon @1 faer

TARTIRE § BIERRINIE $T d3UN X H¥ad
P b JHAH Bl BH I b (o0 dGd H
SFIRTT ToAgPIcic dedlfeld AR B SleAl |9d
aﬁaﬁﬁﬁwéls’ﬂ@ﬁﬁzﬁms‘mﬁ
TATgBIIC hemdld Tagd Trhles i ( ‘c'll.%dolc'Id
fSEEgomY) @ doigUaci-goll d9ex # dam
AT, FfRrde OTe SR SIIHH & A ¥ gfe o TE |
e TRIBIHI dack I fSugd & & folg, 5| &
EﬂﬁﬂﬁBamHHXbaliﬁWﬁﬂﬁlﬂﬁﬁﬁo—WWSﬁ'\’
pCAMBIA ellsﬂ%l qeex | oileT AT | A. tumefaciens
Hic YRR & ATeI® | 9 Bl TS Gy daex
3R ARG FollF B 1T q8ol fedT T o |

ﬁ’

o 4.9: 9 @ife (@), oW vt (@) &R
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Photosynthesis during 50% flowering stage
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o 4.10: (3) 50 UG Tell oM & RO H TRHRISUES
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o 411 FORCIRed URadT @& fou SF  ToEdlee
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WIHFI—LATIFF . ¥ Hiddet 2019 | vrry,

B B! 3R O YA SRHA & HEH | DI S drell 9= Tiifafr § wgwg IRh &
¥ Uogifes oRads, @M @ TS 2 S9! §Y A @I §IaC WHEd fORely, 399 WM arad
foret ¥ ggior AT Vet @) uga Wit 2 | fafr oifds ama afkwyar & forg v wai
B UETH, hITd AR GYth dal b [ofY AT DT 7, C, Urrd S Bl YT 3R HICRRIRI

DI DH PRD THIY FIATT &HAN DI GG DI UEAM Ul DI Mg 8, Wl Aael Bl IUGdh § GUR
@ folg I+ Tl TGN J&H R 2 |
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WIHFI—LATIFF . ¥ Hiddet 2019 | vrry,

1 ZERD GENDER REDUCED 16 PEAGE, JUSTICE
POVERTY HUNGER EUUALITY INEQUALITIES AND STRONG
‘ ‘ ‘ INSTITUTI[]NS
il ( | ¥

e T R T AT RRe @ TeR
& forg ArIisT—anidid e

A F1 FASIA JAIT HrEfiie] swiare & foy Ty iR died, giear 3R ool
& o SR W & e W Iad &3 H AHIG A1d SHUN Rl dRdl & | Jg A
STArTERde & fou gd # fafia denfifdal & dof 9 TR & fofg amseda afafaftmr @
axal 8 R drenfrefael @ fif wreiiert @ afafsar sem axar 2| B8 dFa! SR 12
Tl HHATNG] AT I8 YANT FRIM ®R W & 36 URISHRI 3R 68 a18d Ferdl
Tl YRATSTAIS BT Faleld ox &l & | a9 2019 & QRM, 373 Il & 26 o7l H 798 &5 yael
& WA W 21 7 [QHIT A1ael fohwl o1 Uee {61 TR 8 | §9e A, T 423 IR
PT 18 TRMETT HRIGA & AW W drae Hrenfifed & ff ugeel W ufife faar g
SN SR SR &AaT 10T & fetra, ﬁﬁaéﬁzﬁﬁﬂﬂs‘aﬂgﬁmaﬂﬁﬁw
R SUAY STEH BT STAN HR BT JA 1 FAGIAEI JHTT §RT 1T a9 H fhar 1 5| 9
ge # 99 2019 & IR A= SRIBAI S 427 IUAfGAT BI a9 Bl T8 & |
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I I Tl faHl B A o B

¥ Hed ol & Uid yEs! (FERT, 3merTe, fae,
I 3R I(P)) H AR PR A fbar T 2| 39
Afed & T8d TNIB 2018 & SR, IR AGHY Fde
e, reite, T, |Rell, TR IR aui—4d 1 & 922.
47 fided BIRSYH 3R TR il &1 IcTe 89.7
UGS H 77 991 SAURH! gRT 61 TAT| U et
o dlel 4Gl @ SR @ Fol AR $.30.00
S0 off R 4500 W Ui fm @ G & a1 T
fSTIT AT SFFUTT 15 8 | 9 Uid far Scaed
HUTA & T, 3800 HTT o dTel TG & T 190
e focTTél g &A1Y U & | W% 2019 & SR,

62|

fpart & ©dt § B9 Bl b YA

Crop Cutting Experiments in Farmers’ Fields

AT o aTel foheTl g & UGS &R JFgWa Hmsn



et Rl & for W ok ¥ R o g |

I QIR Ml o R @
foTU UG 3R fATeIvoT 3R U919 3Tl

YT et B [ F FRAR e, e ol
ol @ Tl 3 ST SO @ A o B | QMg
WWWMWH#@%{MWW%

BRE 9 IUG IR P dblold dRd 2 | 59
qﬁiﬁrﬂfﬁﬂ%ﬂ I, R, BeierTg, IREs, #e
TeY, HERTSS, 3NfSem iR uf¥em §wrel o) # A
P ol B SUS R BT T B TS | T s
Y & FY FREHA AR A & AeEH | aad
JAURHAT DI IR AISEl SUS IfRTe BI TeT
& o0 QERIAS $TA SO &g wifd ARl &
wa—waamﬁzﬁqﬁaﬁmﬁa%mmﬁ%wﬁmw
A 0 o @ forg 7 sfagie e v @ fog Ad
TR JUCTe ST BT SYINT T | 3Rl @ v 2019
fﬁaﬁ?grqﬁmwa%ﬂ@m@a‘raﬁaﬁaﬁm
P = |

Y Araed qAT AioEl ABUT arael el

Eﬁeﬁawwmw

Wrg,aﬁ%wsﬁ?wwffmmm
aRom I8 < & f UaIRemReng g1 famifud
ST et B B W —82 H 20 e qF I
BT o Aefdr 8| ST R 4 B T B SE
W TRIRRARRTE & Bl & § SR @ T3 a1ael dl
foet @ 9 fAFfifee feaml & yem fdar mr &R
2 frart @) gaed ugfoal @ dgd ddl @
T3 | Gefera faet of Ifaa Sus § ofck |rd 9 47
gfcerd @ 419 o1 | I8 aRoH el @ e | g @
B RS SARHAT I G & fofg e Hrenfia
PR B gabTerd bR 2 |

9 & 3Albgl W g AdGE
A B Wl P ded IR &F I8 < & o
el IAeH H 14 Y 90 WU ¥ 31 AT

TRA B, S4B 21 I/ Bg MRAT U< < & A1
TG § Badt A1 Hed ITEH BRa 2 (drferet 5.1) |

TAD AATA], I BT Wl B dTed oA BT G D
Y IR SIS B MR W o PR (Swd S,
T IS AR A IUS o dlel ) H Gl fbar
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qIfeTdT 5.1 2017—18 & SR AT oAl § SeuTe e

T Cumulative Production (mt) and
area (mha) share (%)
Major rice growing states (14): UP, WB, Odisha, CG, Bihar, Punjab, Assam,
AP, MP, Telangana, TN, Jharkhand, MH and Haryana Sk B
Minor rice growing states (21): Karnataka, Gujarat, Tripura, J&K, UK,
Manipur, Nagaland, Rajasthan, Kerala, Arunachal Pradesh, Meghalaya, HP, 392 9.75 (8.65)
Goa, Mizoram, Puducherry D&NH, Sikkim, Delhi, A&N Island, D&D and ’ ’ ’
Chandigarh
qIfeTaT 5.2 2017—18 & IR SUG &3 & qdel H Ic1aT 37
. Area (mha) Production (mt)
1
States LG CIELED), and share (%) | and share (%)

High yielding states (7) (> 4.5 t ha'): Punjab, AP, TN,
Telangana, Haryana, A & N Island and Karnataka

Max: 6.55 (Punjab)
Min: 4.56 (Karnataka)
Average: 5.51

11.43 (26.12)

42.00 (37.25)

Medium yielding states (17) (3.0-4.5 t ha'): Tripura,
WB, Delhi, Kerala, Meghalaya, Goa, Manipur, UK, Bihar,
Puducherry, RA], JH, UP, Gujarat, D & NH, Assam and MP

Max: 4.45 (Tripura)
Min: 3.04 (MP)
Average: 3.66

22.63 (51.69)

55.25 (49.00)

Low yielding states (11) (<3.0 t ha’): MH, J&K, Sikkim,
Arunachal Pradesh, Odisha, Mizoram, Nagaland, HP, CG, D
& D and Chandigarh

Max: 2.82 (MH)
Min: 1.97 (CG)
Average: 2.39

9.70 (22.20)

15.50 (13.75)

T B 98 9 e ey 7 6 9w S ard
U (> 45 T 9T gFCR) MG G & B DE
Ul H 37 R RS <d &, Widih #ed SuS arel
I (3—45 T AT 2aCIR) BT ANTEH 49 Fferd 3R
T I (<3 T Ufd TRI) dTel 9T B IATEH
ST Ul # 14 TR 7 (qiferat 5.2) | 3G SUS arel
TS D1 ST W AE Hod fierar © & ar ar s+ It
A Y Af¥d SUNS & AT g Al H $AYC BT T
SR feham e 2 |

qfaw @1 AR Ud A1adl B AL

T U @ rael S H 246 AR 1.87 Al gfe
& URGEY & ed, 9y 2020, 2030, 2040 3R 2050 P
fog AT ART SMYfd ofcR Jufar & b widwy #
WRA I (U B A19el DI AaeABAT I G DR
& 91 fatd & fog fiRed araa g | o8 Y e

4§ IS Rl & A < @ wre gRem @ i
fory IrTe™ @I <far @xar  (qrferat 5.3) | gTeife,

Y AN HORVI IR IR &3 H deablel e B
AT HRA & i U Dl SR by =TT iferery

TS BT aer foham S e |

Tl BT TAARRIT SR A WReor | A & e
Pl M H @A §U, AqA B gedl AN BN R B
@ foly JMaRad SUS gl Bl AT A BT 1 JA
febam 27 o | §9a oIy, I8 HH ol BRP ScUGHAl
arel & Bl G I SR Aae B Wil B oIy ST
&3l | IU9 ¥ gl & PR &F H REe & RO
SR JHEM & WU ax- R faR f&ar |
YR JA1d & {6 MG 201718 | A1adl BT &F FHA
&l 8, 1 99 2050 & SR AT H iy Bl [ B
@ foly UG T TR T 15 S T TR I
BN AT UG H 15 ARG @ 9 df Edl dl o
qrel & H fR1ge gReey & e, YR ¥ 159 W 2.25
T 9 FRW & AfaR® g T I Savadmar 2
(cferT 5.4) | I8 URVIH Ade & Wl & oIy SUYh
9d SUGH &3l AR e AT H e

qTferan 5.3 @Y 2020, 2030, 2040 Td 2050 & folY @Tael &1 SFATG ART-3MYT 3feR

Year | Population Projected demand (mt) Projected supply (mt) at | Demand-supply gap (mt) at
(billion) different growth rates (%) | different growth rates (%)
Direct | Indirect | Total @ 2.46% @ 1.87% @ 2.46% @ 1.87%
2020 1.38 99.39 10.61 110.00 124.34 122.21 14.34 12.21
2030 1.51 125.39 11.90 137.29 174.74 147.08 37.45 9.79
2040 1.60 153.45 13.20 166.65 202.17 177.02 35.52 10.37
2050 1.65 182.90 14.49 197.40 257.78 213.05 60.38 15.65
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qlferepT 5.4 &7 URec @ A= URSRAl & Ted Hdss # A1ael @ 71T Bl W€ B & ol JGd Jrgeiiel Sua

Particular Values

Base year (2017-18) area (mha) 43.77

Base year (2017-18) yield (t ha) 2.23

Projected demand in 2050 (mt) 197.40

FUTURE SCENARIOS Changed area (mha) Req'(‘ti'::%'ield Yield impr‘;‘t’;':f)“t required
a) 0% decrease in area 43.77 3.75 1.5

b) 5 % decrease in area 41.58 3.82 1.59

c) 10 % decrease in area 39.39 4.12 1.89

d) 15 % decrease in area 37.20 4.48 2.25

65



W WIHIFTI—TATA 9. e Tferae 2019

ICAR

66



1w | 2 ke 12 toisveron | 13 it~ | 19 Biiwe

quISIT IWMA @1ael Yomferdi & foly 3rdhel
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IdTe Menfifear o1 faa™

QT H A SIR R WY ¥ SWYW arae et e, WiaRvi iR Seary &3 4 T8
AR & HRYT GATARYT GReTVT IR ReRal & forg =T YR ol Famell & e 8 JameRd
% | BORENT H R HRIM $T a9 JFEIH g 7 a9d B Ui AeW] B, SWH HEA
TG 3IR GRET YofeRll & fAry & A ¥ i dTameRve H BIC W dlel el gRT arael
BT Wl DR Dl T BT GX R bl I bl & | b - Ueb S 8107 o AT o oy ¥ T garrg
g B WAl W QM Digd [BA1 8, fGH [BAH AT & oA & G BIC) 37afe), Ja
AW (B! BT AHRIT BT ¥ Fed &, b B DI ISl GG & (oY 1ael Bl Bl & 18
T BEd & Y H Tl 7 e S Wl FR Go (e IRUTRHY A¥d Ided died By
RIGR 3R B 3 H gfg 8 | AN Il AR 3A1G Tl BHAIRG] Aled I8 SFIHEH D
T S URATSHT IR A a8l FERIAT ATl IRASTIRT &1 \aler &% <& & | 99 2019 &
SR, ®g - $3 T8 aauUl |RW] 9 & fawRid (Gl SR qgrar fear| S9H | U, 3msscl
26337 (AIRIRRIR747—12—3—41) B! ARG WRAI FHIT WU H T TSI & MR W A
N ERES) R T vii (E1TH) @ folT SMRIoHe & w9 § UgdT 147 © | 7Y raisi & Igae /
G RIS & S Uellel /G AWl SR Yedd AR J&H @x dTel SiF @ SFEem W
B3 TIRRA | THIIOHeR (Taaarg—67) | Ua vfdfte # gl 3R Yo @R & 9@ SHI 4 I
, U HETe (Kba pnah) WW@I’W (m w39741)

orfey fowarg 1| aftid BRBRE AR & oIy GAIR[AR Mo
Tl & fob TOAUh SR () & U Wil & AR W @ fa
<2 TUAUE STEIET Bl 9910 X BT FH 637 | SWAH a6ad &
]%I’Q m@ "IUG?g\c'i T ﬁqmﬁﬂﬁ?ﬂ’ RN 3R = é#ﬁfﬁﬁ (Triﬂoxystrobin+TebuconazoIe)
] ¥ @ foly Fa Tl BadATell TR AT| AE Bw Bl 8 A (A @l g
o AR TN 9 I AGOT a9 | A wiAd o, O IREE &
forell # g A ) ffE ufdd gewEl g geRid fhar | dw gRT A= e @ e




TT| IR TSI RO ,
TAGUIUI—09, AMEX1515116, TADGATS—67 &I UdM
@1 g 3R THBarge7 H glg TG o Ml ®RI W
S TR D AR F |

T & d8d U Bl JAIAd dx arell e & forg
SR AN I TgdH d b I H, 60 Ao
SSEl BT TP AR AT AMH TR W AR
fafderd & forg 35 daweiid &1 W g Y TATHIR
BRI BT ST PR =g IFeIAT Tl 77| SAAIersy
@ 89 Tolldl & 1T JTSTW AR ggwu! U Y | Y
WM TR Tellel &I G¥AT 3a 3.17 U T8 & 1
AW AR T@ Rl © | WeTsHdl 9 0014 B T B
[ 0101 ¥ 0.71 T oT| 5 B UM fvHar gy
0522 oT| g ¥ T AR SRUA3825, IRYH43,
3TRUH11943, JRUA520 3R 3RTH28048 & & 3T
P! ISR 05 W AVG & Iegaw demg I @
BRI 1G] SFICIgd b 4 JuIfdd v & forv qedd
ST WS TS | T QTLs qDTY12.1 s (43.33
Tfererd) SFeed 3R qDTY22 & 9 ¥ (8.33 Tferd)
STEed T Y |

T T3 @ HB ISR WG o= & oy
T & T B IR B w9 F A At Sw
@ b & AT @ul B S feersiie fAfdedr o

e foar T | |l fobwdll o O & R oIS Y
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IIR-Yd IR & 70 ad Ufaftedi # fefgs AR &

68|

Fig. 6.1. Root phenotype of ten rice genotypes under
drought and control conditions

Fig. 6.2. Screening of Drol gene in a set of upland rice
varieties

SHIN v dag2, damge, Plamg—ore, Wamgeiv 3R

SOl KT B8 T weaw ARRE S 1 SuRerfa
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IRWIT Weidic] & dgd Saanfed fbdr a1 3R Thd
UM@d TI9 (500 TS $hi¥) S 18 ST 141, o
TaTae) fft & o ST far O XeT 1 & SmRa
RO g & ff eoRerT & Rafd & o Ry
fopar |
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fear| o Suw wfafie WfemRams64—5—1—1—1—d1 o |

TR / ATSARE7707—446—d—d1  am@sl A
EW —3TSe—aY (128) 1 eAIG @ TG AR
—qTg Rerferal & a8 fbar T o | 9 a2 &7 e
I TN (SIEtar e 22, ST T
41-S1CaTg TCITA 12.1) & THUHS] HIARI IR Jead
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T B ARG fhar T | Jggeie SR o
digadl 71 4 e jUTg (20 ) B WU @l
T§e fadedl @ 1 IR HegW IRE G (ASgIor:
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@ e o (Trifloxystrobinin+TebuconazoIe) CARER:]
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EIESRSEEECACIRS Gl

% 4 W% 2019 & IRM @ AR b gl
339 Ufafted WRfea @ 78 | T SHAmRdl @ forv 50
qﬁwwﬁaﬁ%w’ﬁw&ﬁaﬁﬁaﬁa@,m
B g IR 3N B USAR b oAl BT Sacid
fopar |
W/éﬁﬁ&ﬁﬂﬁ75ﬁ?@1%ﬁa$6ﬁawm
BT AT {721 a1fes Mg 1 Wl & oy 3= Suw,
N A & ardet P fooed IR @ o 9o |
31 UG < aTell e T Uoie aioT ol Wl

g1 3R oI O 310 @I S & (o FeT 5465
fdged yoMe 49 &1 Sdred fhar 1| I S
JUG I drell fe O R e 801, AR €T

dTferel 1 ST Uoi diof

802, WIRTR €19 309, MR €9 505, WX &9 311,
TR €1 909, AR €T 601, AISHT TG 9T &
Al T% 2019 & SR ST by U | SH SFATT,
WOl He—1 & fAvae=iig €9 & 8.12 faged &1 Sareq
Al fopar mam |

Iqdd B IHH I D [A0g HIHATY Bl
T

SUIR &% W FRE @) aver 8058 W @R
70 YOI T B YR BT b B fofg Tl o |
Fraeod 3R gdiemNIe 9a |
fos®Id | T FHHT: 58.62 U 3R 50.5
fRifa gam | STaR 1 ufoerd Hel & weay wR (.
01) = 239 W YHIAI 9T Y| SYAR AT & H1ol

SLNo. | Name of Rice Variety | Quantity Produced | 31cfT &, oifdhl Hadeell SR 3iX STaR & o &
(Qt) 419 Bl Hecaqul 3R Tal Urdr |
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g 9l W 9l T BaD Dicl $I Gl
2 CR Dhan 310 23.93 ﬁ ?
3 CR Dhan 309 1.23 .
\ RDhan 311 o g 2019 & QR W& BH H BRI g0 id
an : PG 9 $ T B DIl Bl Ubel | A3 B
5 CR Dhan909 3.50 T TR ¥ Fad & a1 B&d DIt Sl Tafafey I&
6 CR Dhan 801 2.19 g% | 18-05-2019 I AGel T V& BIel $I afe
7 CR Dhan 802 2.45 qdﬁ\? el XA (3'0 Eﬁ?/é’c{) w § Gﬁ_\’ ﬁﬂ
DIt DI AEE] 93 & A Q8 H 2752019 Bl Bl
8 CR Dhan 307 0.70 P qE A 375 Ple /A R TgAT F 5 dR—¢
9 CR Dhan 506 031 fR 0.25 @ic /¢u @ we T (o 7.1) |
10 CR Dhan601 5.76 AE 2019 & IRM 15 Al & SR W a@d &l
Total 54.65 faf=1 foAl @1 O srer—efer fafdrl # yeIRifid
Daily catch of SB moth in pheromone trap during Ahu 2019
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45@?60@%#@@@%%064@?090

B R A (S .
g ¥ ITaa SU 448 o UT BRI IO oAl
g |

UARAIRANTS & &y auiisy (el arae SF|er &g, T, 3FFH &1 qUR @ STquM
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T IR < & 91 ARG Ml & U 2q Ta < B qiRRefae! # faam
@ oIt Ui S5 TG & ol BI! Hgcd V& & | ARl &1 HlghR HAaral 3% &ddT fEior
TRl & <o & it Uere & # A o ewar e BRe # Aeg e € S 3% o
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NAAS (< 6)
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Research Notes
Popular Articles
Technology Bulletins
Book Chapters
Leaflets/ Flyer
NAAS ( >10)
Research Bulletin
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Please Visit - http://icar-nrri.in/research-papers/
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U (Fe 9ftE) SR W @ dene
3301 WM JaT | 12 s <1 U9 UIed (3, ST b B WS4, S M GG, AYUS, | JRIE I B e et Ael
affa do@ 2019 YR (Few), I e () AEgeiR, 5 fieell (9ew), | 3R oo sl & foy suich
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TaNTE (R-3MAEIRG) (o), € & AR, T IS,

IAREIGIYUH, RER, PlAGAI, (AS), TSIl (THYHH),

IEATAR, TF fcel, (Faw), S (@)1, EiTaR, ¢
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BN, PR 13 HRARY 2019 | Sf S A, IFeme 3ifor TRl 9o@ B HRag Rurc
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CEIIRED ] I fafdr
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TR AEgIoM 89 9@ W SR 6gm g & dRad 2019
A & JMRT 9o H W foram |
U TS 1T, HIfmn fovg 7o Bg g H VUICUAIRATTE & 9l ¥ Py 3 9 8 TR 2019
ITEIH T 3R FEE W IRING 4d PGS B AR
FeATg # AT o @ forg
ST U P TG, o W | R-UF Gl 3R fIT uRAHT & ded e A< 3R Aol Tages | 8 © 17 fodaR
HEIYH THAAT, T IR § AT o @ fo 2019
Q) HRIFH T4 ATINT:
HHID ‘ HeAg ‘ ey e LIRS
A) IR 7ed & BriHA
1 597 SFRISIA AT fagd | 21 S 2019 HGATI—TTITRARATE, HTh 3R WH & A 3R ITP1 IRAR
STRITRARTY, TN
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& YR
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AR PR e SR e
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21 XA FARHR Af 16 TG 2019 | WTHITIU-TTRIRATRATE, Hedh TAARATRE, Hogse]y HTeTRaTS,
& aremel 3R 20 AR framt

2 73 97 R fagw 29 A 2019 | WTHIII-VAARARATE, P TR, SMEUITR iR FRI
& FHARI AR IRAR & T
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af 2019 & IRM, WA 7 T Aenfifeal & fog < fon HufaEl & wre sl S ) R 6y §)
99 & IR TF A9 5w IR 91 304 BT DY &R THARY & AT ToNgd fam T 3| gD S,
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faRor e fog Ty fom 4 iy 0 g

NRRI Hybrids & Varieties
Hybrid Rice Rajalaxmi

Inbreed var. CRDhan501
Inbreed var. CR Dhan601

Inbreed var. Moudamani

EZ A a1 S ee / fobe EEicauic USHEHROT AT LGS URENEGI
iy e T4 G IR FRe0T WIRERoT # vl fored
1 TR g1 304 (3 2019 214 0f 2019 T T e
22117)
TTGIONAR H Totie
1 | =% dieren (vfafie 394164; 2019 INGR No0.18150 | a1 Uq ofqureil &bl 6gad 1
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2 |dIR-1(ERfe 41620 2019 INGR No.18166 | TaRRi® 3igvol
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3 | dEHe (IC 0256804) 2019 INGR No.18164 | +z7 ty 15 SRR
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6 | =Ny (ufifie 39394; 2019 INGR No.19064 | geiegfcie oIl Ui Sfavefiali H gqur
IC 0599610) TG & U AR
7 |1C121865 2019 INGR N0.19017 | ey 37 el
8  |IC199562 2019 INGR N0.19064 | wedsy <177 wfeRielt
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13. | OIRIARIRTY, IMSRTTIR—THNRARATE TR & | o9 Bl # walfde o G, FORERT
forg fgdia goeaR
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20.
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21.

SR T~RE BT N RTSZaRiel IRl @ G & fory I Sa-fafduar witvewr gRT “AgsIariete @ & #
g & wu ¥ S fhar T o

22.
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