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The overall seasonal weather conditions during crop season of 2024-25 across the rapeseed-
mustard production zones were quite normal and favourable for crop growth and development. Good
amount of precipitation received during the monsoon season at almost all the centers. Performance of 149
strains, including 07 toria, 10 yellow sarson and 132 Indian mustard were tested in 22 performance
evaluation (rials consisting of toria (01), yellow sarson (02) and Indien mustard (19) at 52 locations across
the 7 agro-climatic zones of the country. On the basis of superiority for sced & oil vield, earliness, quality,
resistance over the best check. The 27 strains of Indian mustard were promoted for advanced stage of
evaluation. Total 252.42 q breeder seed of 86 rapeseed- mustard varieties was produced, indicating a
surplus availability of 157.10 q. '

Higher fertility levels (150% NPK) over the recommended levels (100% NPK) increased mustard
seed yield at all the locations except at Kota and Pantnagar (100% NPK+2.5 t FYM/ha). Pre-emergence
application of pendimethalin 1.0 kg a.i/ha followed by post emergence application of quizalofop 50 g
a.i./ha at 15-20 DAS or fluazifop-p-butyl 0.125 kg ai/ha at 25-30 DAS recorded significantly higher seed
yield and weed control efficiency. NPK consortia +ZSB biofertilizers found promising in mustard and
recorded higher seed yield and net returns over no inoculation. FYM enriched with secondary and micro
nutrients markedly increased mustard seed yield. Two foliar spray of nano urea and nano DAP at 25-30
and 45-50 DAS along with recommended fertility levels increased seed vield and net returns of mustard.

Moderale to severe occurrence of all major diseases was recorded at different locations during the
crop season. Among AVT-1 and AVT-11 entries, 4205B296-01, RSPT-6, DRMRCI (Q) 172, JKJH 11,
Uttara, NPJ 268, DRMR 2018-25 of B. juncea were found resistant to WR under both natural and artificial
conditions, ' ]

Twenty-eight quality genotypes were studied for nutritional and anti-nutritional traits. Genotype
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cenotype showed less than 2% erucic acid. Genotypes DH-200°07G, PDZ 11, PMAS 1604, are double
low genotypes.

My sincere thanks and appreciation to all the principal investigators, associated scientists and other
colleagues at the ICAR-ITRMR especially Drs. Bhagirath Ram, H. 8. Meena, R.S. Jat, A. K. Sharma, P. D.
Meena, Vinod Kumar, Anubhuti Sharma, R. L. Choudhary, Nitish Rattan Bhardwaj, M. D. Meena, B. L.
Meena, L. K. Meena, R. K. Yogi, M.S. Sujith, Karnal Singh of ICAR-IIRMR and Dr. Sarwan Kumar of
PAU Ludhiana for their painstaking efferts in compiling the data and timely brining out the report in the

present form. _ o
The help & cooperation rendered by Dr. A. Dhandapani, I/C Head ICM division, NAARM,

Hyderabad in statistical analysis is duly acknowledged. .
Last but not the least, help rendered by the technical, administrative and supporting staff of ICAR-

IIRMR, particularly by Dr. Prashant Yadav, Mr. 8.5. Meena, Mr. Mukesh Kumar, Mrs. Veena Sharma,
Mrs. M,amm Sikarwar Mr. Prashant Kumar, Mr. Ram Singh, Ms. Vimla Meena, Dr. Guman Singh and

Mr. Devki Mandan is thankfully acknowledged.

: 1 —" -'?.'3—';—
July 17,2025 (V. V. Singh)
1ICAR-IIRMR, Bharatpur Director






Carvie







_ wmw O

qy 202425 & AR WAl B B foR) AGH 3Iqel e | Ra=R 718 § <9 & o 9 del § ores)
R g3 | feowR A5 H fF9hd & Uikl @ H a9 Ao () 1.2 [ Afewaa <o faar mar| 9 9y el
g dIATRAl &1 b Wl 95 BH V@, fd SR el B UeTaR 78] 88 |

AR Td q1qy goi-+
feal &1 gsrr\'/ﬁiﬁrﬁ
RIS AR TS YAl FHfwa TRAGHT & ST o« & 15 oAl & 21 A= e dwl

TR g wﬁaﬁwﬁaﬁ@ﬁwm%gwmwﬁﬁwmﬁmaﬁmwsﬁ?wﬁmnw 149
it a1 g 52 B, foret 31 Wit vd foll o wfdferd 8, W 21wl we 7 foar
SEECCICICE R

Gl 7520 WUl [T AIRAT (1010), AT (5047), Urell WRET (442), TR W4T (619), X W4l (64),
S (268), ARMRT (04), @7 w7 (23), @ @igam (01), @ efwiicor (04) Td 3Fg a9 Womfa (38)
Il Bl I FHRor A gRT R v@n wa| QIR (72), AT (203), diell wREl (55), R w4l (05),
B T3 (05) Eﬁfg—o{mmiwaﬁwﬁv‘mW@W (2059), AR (89), el wR™l (61), TR XT3 (07),
el wEl (37) SR R ARl (18) 2271 WUl T AT (HAT AT | ARG & MR W A ol &
SWIN Sl @ ugae @l TS |
HHV Ud 941

RS Suw, MY UH arell, TA—3MBR, DIC—IFT YfaRTeehd], Ieadry Ae-TRierdr, o Ud i e
AT @ YR W ARAT (51), Gl TI (107), ATET (1284) & 1442 7Y S GATR, a-eer, dgl, FOR, 01 & 3f 4
T faeell, FAR, o, SR, WD, TR, Sl qfﬁumw,m,mwwﬁfmwmﬁﬁm
ﬁW(@W)gWWW,Wﬁ?W@WWWWWW|WW$W
YRR, XA, FgT, UTTR UG YR H FH AT el U Yerdqauirg difeal # =3 foam Tam| ofel & 12382
Uehel UIE Ug 1478 o (o) Yurdaxeiig va i difedl # 9 e fod Y|
AT UG T &1 JoATH

AINAT & 112 THRT & PAR, YIRR, TGAR, YR T4 Fg1 H G [BaT 71| UaR ¥ qd
qUERT BT o H 2207 UEd YAR gfg IO @ T3 | dell WAl B FA 90 THEI Bl AR, UGTR TG
YRR ¥ Sirar 77 SR UATR § YRy @ e | 23.16 TR Af¥d IUT Ifg §S | ATET @ 611 YHGT Bl 09
dwal g1, FIC, [RUR, HAR, RN, UTTR, qawiear, Slell U4 UF & TR W 43 Q&0 Sifar 17| G
4 doEl 9511 (1890) B G # 2578 AR SUW H dfg W TS| M WA B G 94 Wial @ AR (10),
QR (66) T =T (18) IUW # g H Hedidd a1 WAT| FgT H SHUGAl —7 BT Je H 1660 Ui SUS H
gfg W TS|
aay fasra

S HTHR—SIARYANR AT, NMGULAR—ASUSARANE g facetl, Uy JRRMT ok dive vagy 2R
AR IR Bg W parca Rad een o SRiisE” & 98 2024-25 $ IRM TR oM 3w o
R | TH G ARTATT 2101 (2700 5T /BFIR ) ¥ IS Uh IRTT 749 (2336 T /ZFCR ) UG STHTT 1
(2572 foUT /ZEIR ) FI FAA: 150 3R 5.0% S R F SIS Ifg g3 | WA I 11 # T4 IHN R 9t 3T
@ 5 UREd W fd & SR W UeRE fHT SR SHfeNY, o iy favafdeney, WHURT URER, @R (TUY,
) ¥ VTS HIIRGI—3TRUA 202324 & IR D! g Bl TS |

WA Rl & 1 JARTHS GaR, T Q% aR dal 9 Uid WHd O, B qeid G4 IR dal W
qiap i fSoge H far M1 o7 | 9R WMl (RAR, T8 fecell, R 3R BER) § id d Iual &
IHR W URIRGTATAC 1 § IR R 3IRUAUd 2404 (3125 fHuT/RaEIR ), SIOTRUHIRUAS 2517 (3094
fUT /AT ) SIIRUANIRYAS 3818 (3075 fHuT/TaeaR ) 3R IRTaATA 2407 (3060 fbUT/BRR ) 7 WIS
P URAFRR 450946 (2926 fHIT/ IR ) BT HAL: 68, 57, 5.1 IR 46 A & 3R 4§ IU1 dfg g5 | A
WM (T8 faeel], fRER ol WRAR) & 0 ST Hee 3id & MR W, T Fax [l 7 Farad Suol TRIFRR
450946 (1256 fHIT/RaCIR ) & &ffid &), RO SIRUAUT 2404 (1402 5T /BaRIR ), SIQTRUHNRTTST 3818 (1310

?vﬁa%

qarTe 1



e/ BEEIR ) IR SIMRTANRYA 2517 (1310 I /ZHEIR ) HHL: 116, 4.3 3R 43 ARG & R | S gfg
T | IRAIE fSoe (FRdTauadt 2) # a1 vfaghrdl @ e # ¥@d gy Are| TR Fa) 1 e
febam M| TR WM (RAOER, T (ool JRRAMT SR RUR) W 3N 49 SU9 & JER W, I GHRY
SIOTRUAIRYTS 2718 (3144 fhUT/BHCIR), SIRVAYT 2409 (3060 fhiT/BaeAR) 3R RTATA 2417 (3040
{57 /2dCR) 7 \arH dd UTAMIR 450%46 (2945 [T /BRI ) W B 6.7, 39 3R 3.3 AIH IuT |
RS H IR WFl (RO, R, 78 ficel 3R JRRr) W Smifid HeRaHuec! 3 | @i Th1 |axi ol
e fam T, fored 3 Hiex Al gfaa dfipal @1 e JMER @l TAT| 9 SuG @ AER W uE B o
|aiH 9 SITATT 1(3143 BT/ BaCIR ) UG g8, STRVT 229930 / SIIRUASRAES 21—31 (3541 fhaIT / BaaR
), THOE! 37 /10 3 (3509 fBUT/BCUR), UGGl 36 /TH 37 (3495 fohIT/BaRW), 3IRTA 2265 / HIBTR—2019-9
(3456 foouT /BaCoR ), &R THOMT 27 / STRW 273 (3301 T /RaEaR ) AL 138, 127, 122, 108 3R 9.7 wfrerd
@ IR & 17| SMIIMIARTHMR, IRITHTATY, LIRSS 3R oz # e 68, 46, 57 MR 82 Wfed 3T A
foRT= (253) ARG HaRl @7 Aeaid Gad gl W BT T | TG D5 - U-AT WM R ARIHD
HHI BT TEdH DI | 820 TH1 bRl G e (bl T, T ¥ SMSHLAR—SIIRTAAR H 54, GACHTATY o
197, ATSUITAR—IMEVARATE H 376 3R UIUY H 193 WET 820 TH1 i BT JoAibd (BT TAT| FAP $g WX
YARTR PR S TgaH @ T3 | SH—PIAT & Aegq I WA 3R WERA Bl HAT Kl 213 AR 103 WA
g # uRaffa foeam S w81 8| 39 TeTaT Fo 434 WOATH 3R 201 RECERR Al 1 @R@@ fom |
el 99 AeIHA & oIy 253 FTAIRTe HaR SR 691 TH1 HIA & dIol BT I<UIGA (bl T | AR P SFTEeIH
IRYe, 73 facell @ w@ic SH@e Yoo AR (Follemee) gRT 24 A€, 2025 31 g8 do@ § WRA a4l
(SITRTANRAES! 12—21) BT U Fhexlell R SFICIEY Yol a1 T o7 | Fhe XM HRRT, TOrat iR
¥ PN |aedl ol & g U denden ¥ YR @ IO 99 @ ¢ | fafde aftR— o siR—faRre dawor 9 e
40 IS WSl BN TP AT, UG dg A 10, BT T (BT TN AR FY Faell g & oy Jeuiad fdar |
3 drel Ao v U gumacll o1 UgdH dR & foly HHRvl HRIHH § S U HI SUANT fha S |
goi-id dol IcuTed

BfY HATCR, WRA TR §R1 Y 2024—25 & folU YRaIfda 86 SFIHITCT el ol Uoiia diel fafi= asi
TR TEfed febam T | 95.32 fdded Uoie dIal @1 7 & Jo H 25242 faaca (B Uod ay &1 49 |faferd
&) To 4l AR fdar T
wHfeaa gdigor

qiRar (07), diet TRET (10) Td o@T (132) & 149 SId WGl & < & 7 Y FAodrg &3 H 22 I
Qe &g 52 WMl W Srdr 7347 | e SR Fdicd Sid [ @ Jo # e Sue, I UfRiudar ta dd
AT el XT3 TREI D I el (27) W Bl A WR @1 Sird @ forg e fepam |
Hafwd wiTg [&& @1 gaar 4 10 e e suw, 01 ylReddr @ dd 9191 9id 15 699l @

IR gie
simor | wHo2 [ oMoz | ST 04 | S 05 | S 06 | ST 07
gvdl, amg 1.E, uwa 9 ued gag (Rfa)
PURIR(G) 241 I 5113 PUAIR(S) 241
(2903,20.1 ) (20211838 ) (1227124 )
YRTT 2399-2 aTRE-2022-12 PUAAR(S) 242
(2745136 ) (1781105 ) (12521456 )
SIRTAIRTICT 13-2 SIARTAIRTTS
(710,121 ) 22-125
SRIRTAARHIME 206 (119493 )
(o685,11.1 )
PUAAR(S) 24-2
(2697116 )
IRTT 199918
(1085,13.0 )
gt 3. 1., g9 R gar ()

-1 SR 20181

(2158248 ) (1113112 )

ATy 2009-219

(2043182 )

HRT9 2




THUHTH
1003-50
(1975142 )
3RTA 19-237
(1965,136 )
THDHTH 2209
(1963,135 )
axal, efld 1w w gaE (R )
3RTF 229963
(1712214 )
THDHTA 2104
(1618,14.7 )
weat, g ALE, o ) gars (Rt )
THAITE 78 RINRESEIN SIARTAIRSIAR
(2459,139 ) 19-01 1a1™**
SRIRTHIRSIIR | (2409,110 ) (171034 )
14 IRTHEFIR
(2168,04 ) 19-01™"
(170230 )
wxal, e 1 I W gard (R )
T 2677 | SIIRTAAR 20181
(958,122 ) (2584,16.7 )
WY, AM3.Ua.l. 1
42058130001
(271859 )
Iqw 8787
(109055 )
|3ql, LAl
TG3RTT 19290
(293163 )
avd! s 41T, (T[oracn)
JRa(ahE 702"
(291379 )

PGP B AeX SUY] AT HAY: SUIGH, Tl AT fhellIH /2FcaR T IU1 1§ ¢ |
e G et TR *+ 31 Tt AT # RISl AL WE |

I ==

qy 202324 & R G (IS FEE SIHY B A GG & W W0 By Q| 39 wleon | e
TROTE! T |eT § IR febam 7T &
3.1 Ms—axal smafd Bue gunfaral ¥ Aeferell advar udieror

TR Bl 9 IS H 100 HREd UAdIe @ JeT H 150 FRRIG TG @ FART 9§ fRER (22 wfewr),
R (12 wfier),  @iTeT (26 fRT) SR RAR (12 wfoerd) § Wl 100 UfRG T + 25 < AT gdER
MR B WIE & TDHIgd FAN F TaTR (7 9faerd) iR drer (15 afaerd) # Seerad 3ig g3 |
3.2 AS—OA A4 ERUddR Weeq & forv - BT YATHT

dIE) 9% (ERUTIR—W(E) SUAR S ol H USHRNfer 1.0 T |iha T TR gdex 91 (R0 |
qd I Fehiu—dI-&Jerse 0.125 fhel I Wfshdl ed T edex qars & 25-30 fad a1e JANT ax 9§ B4R 3R
I H qAT USHATie 0.75 fohelium |fha T A eae” 991 SIgRV ¥ Ud qT Tefelhiu—dI-eTse 0125
febetam wfha g Ut gae] qars @ 25-30 fa a1 AT &/ A R 3R TR dal W ARl b1
SUG H Jeot@d glg I @ TS| UGS 10 fhdlum Gy dw@ R0 g9’ 49 SfgRer W qd e

HRI19 3




ﬁamﬁqo.osomhww%aﬁwﬁmma%w—zoﬁﬂmmaﬁ@ IG (ERIGIR—WfRd)
SUIR Bl ol # UTTR IR THe TR dal W G B 9o 3901 H Icere1d ghg qol 3l 75 |

YeHeNferd 1.0 fham |ihy T@ Afd gaex 99 SfaR0T | qd WA a7 9 #)
fepetrm™ |fhd T Ufd 8dey dIW 3RV ¥ Ud q1 [Haaipid 0.050 fBarm |y @ i
152oﬁﬁmmmﬁﬁwaﬁ?mwﬁaﬁ?ﬁ@ﬁmﬁm1ommw®mﬁrmm%ﬁﬁ
Wﬁqﬁﬁ?ﬂ ol hIT—U—IeTge 0.125 fhallum™ |ihy T i vaex gars @ 25— 30 faF ag WA &= 9
IR 3R SFpTel # ITaqH WRUAAR O30T qexeT I @l g |
3.3 AW @ FER (@A) sfafca &1 wRa— e
Y W o9 T owdl (Rfua/ ekl / SeeRaR) ket (Sie-n) vl
SIRIRTASR 2018—25 1 37@IER (116 @ 157 W) 3R IR (64 T 38 Hiwrd) # Hifd don a6l wal &t
T H 31fde 9197 U <ot @1 | R H, SIIRTANIR 2018—25 7 FEidh! (28.4 W) @R AR (6.6 Hfcrerd) @l
Jorm # e 4157 SuS ol B TS| TS faeell H, SIARTANR 201825 7 qWci! 3R AR 749 Bl ol o 7P
4157 SUS T9 @1 | FGT H, SISRTHAR 2018—25 1 FcI! Pl BISHR 4 DI BI ol § 4 dIol IUA ol Bl |
gfafte vdior 261 7 fRER, GREAMT 3R 7% facel # awichl, ARG SR ARTA 749 =l @1 el wele w5 4
3fed o1 U qol I | 3@Ie” 4, Hfafe wAdel 261 1 Wil 3R S B o d 3fed 49 IuS IS D | g
GO 261 1 G BT BISH] A T Adi BT o H BA Al SUA Tt D |
a9 W 915 T8 vl (R / porasn) ufafdeat (Sis—m) - vffe SemumeRediemEay 172 |
R, AT, YR IR IRORN # ARSI 73, GIore 11 iR dIew 30 Adi @1 Jo | 3ifded I SuS 3o |
PICT ¥, SRIRTHRIRHISER] 172 1 T ol o Jorl # B4 919 S It a1 |
TUEEl— 1 AxEl yfaftcat (\iF—1v) : e # Wa 9ai @ o | vfafie 18oi0ssl 7 BH 99 Sud
TS B TS| AR, Ul 3R THa TR # ufafic 1891408¥ T 45T%46 3R SITATT 1 B g # e I IuA
TO BT g | AR H, FlAE 1801408 | SIVHUE 1 W FH clfh 45046 (48 HEr) Bl gor ¥ S A
S T B T |
dauia /arda geren & fav ufaficat (@ @) : ofefie ow 2020-10 7 wifa, diew 54 @R
HITE 60 @ JorTl # AR, HRAA AR dETS § 3IfdF G 3T ot B TS |
3.4 AF—AW $ IWUREAT AR ST WA HI 911 J A Sid—IdIdl Bl
afafsar uv seaa-

49 @1 STAR Tde SAIfCdT + Seuddl & T &R TR T4l 16 Dl W dil IUo H ARG ®Y A
I gl g, O Bl (STAR Rfed) I G d 11—45 HEa A8 81 | Tdie SAAT + SIeyadl @
Y @R B F T TR $I BIepR T WM R @R T HR B gl § g o™ ( 23—47 Fhoera) 4
oo g T |
3.5 S=d SISl & o Wi Uive 9@ waa &1 qHd

g, ][I, $FPTel, P, Plcl, FRIMI, UaR AR elell dwal W 125 A Tdie iR SR, S,
YT, AR AR BER H 150 HfR dle & - TR 3 Wie W 99E 40 [GAum Tud + 5 fhanm
51 + 1 fbem IR 9fd 89ee & WA 9 Wl Ml )R ST dil U & @ TS |
3.6 dided—uxdl &=l q uwl Saureq @ fag dtenfaly sawpgy

qM @ ©e $odl/ H-ade AT YW & W § wxdl @ iRl o 7l gRT a8 o W eten
(139 wfterd) aiR 7Bt (22.7 wfererd) H URuR® gmw%gwﬁw%wﬁa@w%ﬁawsﬁ?aﬁr(s
gfcrerd) SR RIARH (5.8 W) # g A Sol (61 AT | UINe T Jau Jeed uglodl ¥, g o1 aRi
(50 WireId TG qaTs @ WY AT 50 TR TG CIU—gRT) & FAN H diell, T AR R H A
3T R Pg @M H Ieera i I TS |
3.7 US—ELEl B IuS AR Iorar R ARSI BT 9=

T IRAT + A ol FT AR B 25-30 AR 45-50 AT q@ Wi fgwa ol RER, eR, 37T,
Fich, Pict, I AR THS TR H SRD| (TA0H g HRGRA) $I 75 U9 FJRIT R & A1, 919a, dgT,
SR, BITel, Gaarl, AN, AR, GTTR AR RGN § SR (T 9 BRORE) B 100 R SRR
WD A G AR 1 419 U qAT I F q B AT Swadd aof B TS |

R 4



3_8ﬁmﬁﬁ9@ﬁ$@ﬁ@ﬁﬁﬁﬁﬁw

dHl ®IFl (@9e, Pl SR UTTR) R G S a9 BA I WPpiod Wl Ughadl H q9 Bl T,
SAd g AN WHAP WAl Ugladl H URINS, Sfdd AR Tahigd UNd dd JauT Ugiadl Bl g H dier |
3ifere T q1aat H B @ |
3.9 AHT TnEHel YHHOT & Jemw A ARABT BT gdGq

qr9et H 3 feliferer Al dea v eaex o <R o 4 fefiferer |fthy @ aftr 89ex & &R W gars @
U% o (24 Q) 915 AT el ST (TH.UTU.) BT SR FRA 3 R B Seadd Ao SUS qof B TS |
qrad AT T QA drel W 3 fAefiferey |fhg a@ Ifd g9 @ R W WA B W ARG & drel @) T

T H&IT T SedqH GRYAR (507 GereT <o ol T|—S£|

ey AT 4=

I TRy

Ty 2024-25 & IR AN IHI R GBS el T4 SecIRAT FordT I F YHU HFH | g R
T | AT, QR AR GaR # 4 T3 SR W eI I B UHIT ¥ W AT gr 797 | gofer SR
RN &1 Y10 TH. &, TR 3R SFeaqR ¥ g <@l 7| G T T BT Yol RFR, o1 3R wRaR 4 qegd
| Mg <@ 7| R I R Teel SRIFE @ FTAR A e We o1 FeiRd Rl & sERr gare
Pl |
1 Yo weHga @) fafy— A @ ufafear

yrefad vd M uRRefal # S+ fbwr glemr 1 ok 2 (W) 1 3R Tdid) 2) @1 61 SRl H W
420581296—01, JTRUAUICI—6, SISTRUANRHING (@) 172%**#, TdHoigd 11, IWI, TTUNT 268 IR SRIRTHRIR
2018—25***# |ha el I $ Ul UoRE uR g | W uRRefEl § daR 9 RER A O 271 SR
SIIRUAARAINE (@) 181** FHE Jell AT & Ul YRRl urll 5 | SIIRUAIR 2018—1 SIS WIdiad
URRIRE # TR SR T, . wawWﬁﬁWﬁ%wﬁWamW@ﬁWWW|
SIRIRTANR 2018—1 AR, ORI AR GAR H UIepfcrds T a9 TFEINT & faeid A1 UfcRel urm 127 |
qg@fwaﬁﬁwmqﬁﬂﬂﬁﬁ

yrepicr ARl 4 T4l (JRYeT RN & 84 TS H U SIARUANRSIAR 2141, SISRTHARSIIAR
2155, SIRIRTAARSIAMR 2152, SIATRUASIRSIIR 2203, SRIRUARNRYIRNNEG 203, SRIRUANRUGG 9, SIRIRUANR
201826, SRIRUHARSIRIR 2304, SRIRUHIRSIAR 2335, SRIRUAIRGISR 2206, SIRIRUARIRSISIR 2241,
SRIRTHIREINE 202, SRINUAAIRSRIR 2227, SRINTHIRAZUEGIR  20-30, SISTRUASR  2020—14,
SRIRTHIRATSISTIIR  20—12, SRIRTHRIRHIE 204, SIIRUHANRSTESOISTRIR 20—29, SRIRTHIREINE 205,
SIRIRUARIR  2020—15, SISTRUASIRSIIR 2320, SIRTRUARMR 201920, UI3TRSI—2014—15, SIRTRUFRIRUGS 12,
SIRIRUARIR  2019—16, SIATRUHSIRSIIR 2301, SIRTRUMRIRUGS 14, IRUA—1700-3, SISTRUARIR 201915,
SRIRTHAIRSIRIR 2315, SIRIRUAIRSIAR 2352, SIATRUMRNRSIAIR 2317, SRIRURIRSIRIR 2319, SRIRTHIIRSIAIR
2322 e Xlell I & G GfoRiE I W |
PTAT AT B AT AT grermen

WA B 37 Tedl H W Ve W e dfeeRar (Ui @ Well) I @ U gfoRiE TE e T
FT AT o UIUdl—2014—8, SIIRUASRIATEOISTIIANR 20—15, SITRUASRUHI-349, SISTRUHNRATS oIS 3TR
20—16, UIUdI—2014—4, TRIRTANRATEGUCGIINR  20—19, IARTA—1700-3, SRIRTRIRAZOESTIAR  20—11,
udi—2017—22, vdi—2014—18, HITdT 2017—15 3R GUd—2014—7 ABG Aell T & oy UfeRE o T |
A g el S AUty AT dtergmen

el (@R @) & g 71 ShRdl WO SIIRUAARATS OISRy AR—20—11, UIUd 14-7,
ERIRTASRIITE TSR —20—26, SIARTAIRYINE (R]) 57, SRIRTANRTAWN—271, SIRTRUANRITSOE3IR 2013,
CRIRTAIRATEOISTIAR 2024, JIRYI—1700—4,  SRIRTASRYISE 153,  SISTRUAGIRAMGS  12—44,
CRIRTHRIRTS T SIAR—20—14, SIIRTHIRTAW—206, IRYT—1700-3, SRIRUAIRHISTS 168, SIRTHNRSTSS
12-37, SIIRTHAR 201841, SISTRUASIRIIE 169, SRIRTANR  2018—26, SRINTHRIRAAS wEgR—20—15,
SITRUHRIINE 171, SRIRUANRSIAIR 2135, SIATRTHNR 2019—15, SISTRUHRIINE 182, SIRIRUANRSIAMR 2141,
dITdl 14—18, SIRTHANRITEISTYIR—20—17, SIARTAINR 2020—15, SIARTHNRING 190, SIARTHNREIAR 2152,
ARTT—1700—1, SIRIRTAIR 2018—1, SISTRUANRINGOISTYIR—20—19, SITRUANRYISE 191, SISTRUARSIAR
2155,  SRIRUAIRRIIGNE—139,  RUT—1700,  SRIRUMRIRYIRME 192,  SIOTRUASIRUH  18—35—11,
CRIRTHRIRATS TS INR—20—20, SIATRTANRURME—131, SRIRTHRIRIANE—132,  SITRUASTRAITS vrSecIR—20—21,

HRI19 5



SIARUANRYH 18—36—12, SIARUANRIAGOISTIAR 20—23, SISTRYANRTYA 18—37—13 AR SIARYAINRTA—163 A
RIell I & forg gfoRiel o’ W |
TAT Wl B AT T Glergmer

WA (@ Gieg) & 37 SRRl § 4 Big W Tee W {6 T | IEl R A T 9T @
EESENISEERIE RIS
AS—AT BT YIRE dAa-ged gdleur

i (3R ) & qgat 159 SIS SRl H 9 §fFar gy fhw AR & dawd 241, WERR
2011, QILI-08—12, WIcT 171, UKl 2021—2, B 24—2, Fferar w7 feoe diell vl @ ASTADTH 241,
dIaTETa 2021-21, GRIRAGUN 2, dAGUH 24, ARTAASYE 6, ASUADYA 24—2, SIRUHIRATZUE 243, diarsvd
20203, SISRUANRAISTE 202 TAT WAl & HA4 5113, CIVA 416, UIATSSIR 2018—1, SHIRTA 2019-31,
SIARTAAR 2019—16, UIATRS 202121, IRTISEGIR 19-01, TSl 276, SIATRUANRAATS O] 22—2, SISTRUANRS AR
2141, SRIRTASRGTS 520, WrErore—22#, Ureioie—23#, TSUw—71, WAYTH 1604, TAsUE—70 AR, M,
TITR 3R T & TR H B el AT 10 Y9G A $F AT GO & 91 R I | PIg @ e
IR {1 ARI WA W SeewARal (URT R Hell) 3R e afwar I & fofg ufoRied 78l o) W |
awg Jefl, ygifva anfiarn, @rer wer, gPfa anfiar 9 aar wew G @)
HEMHNT ST AAAT

T B W A B FEER [ RPN g0 3R WY G $1 ST 9] 36 D),
R, UaTR, RGN, T8 & TR, SRR, dlell, o1 SR S # Aaiifed R W 1 fFea” d 19 TaaR
qH 1S AeT—37er Al TR gare @1 JaNT fbar T | @i R T & yee & fbdl 4 gRem Iurl i el
ST T |

fE R 4 Wwg el AT A B 46 Q1 @ A1S 19 TaRR G gaTs H a6 G H IR T SR e
Rl AT gaTs B 48 ol & 918 19 TawR @I gaTs H XYY 30 H URIT TAT| Jedqd RN SR G0N febeH H 456
gfcrerd 81| SfeeIRAT R ga1g & 77 faT a1g awon SR AR 30 b # urm A, ! qars 19 TawR @b
P TS ol | T AT T B YR qals B 77 A 918 a9 b H <@ T, o) ga1g 15 SdeR I g
off 3R 3IRTF 30 H T T I B YRamad 77 37 a8 <l 8, Forwa! qarg 19 FaRR B 1 g oAt | T Mo
R 1 JAfebTH T TR 24.1 URRIT ARTF 30 e # <l T [oTa! qarg 15 3aea” Bl @l g off | g0 ¥ 59
RNT B X 26.1 Ufewd o fra! garg 15 3acar & g o1 | A0HaH IUS 1 AR $ galg ¥ aavr (e o
3066.1 fhelldT / 89X 3R 3RTT 30 H 3078.1 fddedt /2dea}  qrll MY |

SITEelYY # orel SMRaT AT Ugell aR gals & 78 fadl & a8 19 TaaR &1 garg # g0 iR Aol
T # g | I B HfeH dgar 19 TR @ g H 110 A & q1€ 85wl < TE | fecwRan
(T &) T Ul R 50 fAl & qQ 19 TdeR B galg H G0N AR gAS @ 49 o A8 Aol w4l H <@
TAT| BT SUG 01 AFCER TWUN DI galg H 1640 ThAAUM /edRIR AR WISl WAl B qag H 1464
fehenm / cacaR qoi & T |

AT # JeTIRAT (FI ga) I IRl | Jgell IR ga1e & 70 Al & 918 19 TR &1 K drenl
gwo iR Afeell  urr T, Falh Berdl W garg @ 80 Al & 916 19 TdGR B garg arell gwon SR Aol H
<1 T | e Vel UBell R qa1s @ 48 faAl A18 19 AR DI garg el gwon SR Aol H <@r M| sred
RN Ugell IR qa15 @ 80 fadl & 9IG 19 TR Bl gaTg drell awvn AR el H Urr T, AT IuW 29
HFCTR qaTS aTell a0 H 2631.3 [hARITH / 8dcaR 3R 01 fFca” &I vl B qarg H 2645 (BRI /8 ol
P |

YA H R SR I g% 6w 4 okl W Ugell R <@ T | el garg 5 FaRR Bl
P g oA | Fwe el AT Ugell R 49 foA @ qe <@ W, O gag 19 TR BT Mg oA | gerar I
(sreewiRa) @1 ueell R 53 o a1 <@n M7 o) qars 19 TARR @1 TS oA | Sl I (SeeNa) @l
A R TR 85 gfawr o, forqe! garg 22 gy bl Bl T3 i | JHTH IUS 08 Hdca DI gaTg § qwU
e # 3300 eI /BaCIR & @l T |

RIATT # sreceRar (Fre e A IRl ) ggell IR a8 & 34 Rl 918 R Hell W g B
84 fal & 9IS 19 TaaR & qaTg el g SR YA 2 e H urar AT | <IQA 2 | I @1 SR dsrar gm‘
& 100 ol & 918 385 uforwrd off, forFa qarg 19 TaaR & 75 off | SOHTH SUS 5 TR Pl IO BT gl A
(1853 foretrIm / 2acaR) 3R YA 2 # 1760 el / RaeaR rly AT |

AT ¥ SfeekARaT (el o) I Ugell aR uikrdl W gar @ 50 A @ 9@ 5 FdeR B garg drell
g AR AR grr T g8 R Blerdl W gars @ 83 fadl & qe 19 TdaR ) garg dlell awun H U

TRII 6



T | e el T Ugl IR gals @ 70 oAl & dra owr WA AR ol SR I Hl gRwaa garg @ 78 fodl
@ qC 19 AR B gag Aell awon H TR Y| AfedH SUW 22 dweaR @l gas A RN (2550
fher / 8acaR) &R a8 (1740 fhellom /89 ) # <01 @ T |

erefl # JeewiRaT (@Tel g&) IT Ugel IR HA: A8 @ 17 IR 23 T & 918 a0 &R Iors
FHAM H <@ TAT| Brell gl I BT AYHaH e 22 AFcaR DI qaTs | 46.1 TR ol bl T | Siferea
JUST 22 FFCER D TH0N DI gaTs ¥ 1450 febel T / 2FCIR IR ol YHeAM D gars H 1630 fbelum / eacaR
TSl B T |

TH & TR 4 9he el I 9600 # Ugell aR 19 TaR I ga1g 4§ 57 fadl & 918 ok offew 2 # 58
foat & arg <w@r | AT B ARHaH N 432 U 20 AR DI @S el awon # <d W | Pl
STRYAT T Ugell IR qaTs @ 84 ol @ 1€ 19 daR @I gaTg dlell awoN 4§ 3R 85 Al & a1 Sigw 2 # uR
AT | T B ARHAA e (100 URRT) 19 TaaR D1 qaTg dTel aHUT IR SHCH 2 H <@l T | S A U W
fo forell 5 <0 | a8 HRA W BISAT I HT YDIY AF 81 | G SUS 1 AR B gaTg H YA 2
#1910 A / 39CIR IR T H 1850 eI / 5aciR 3o 88 |
sy argaifire gteendn

o= Sgal o 6 THeRelTEdl 101, RN, awUT, SRIRUHIRSTSS 31 (S TR,
SIRIRTANRTAY 35, TRITTHAR (SIRA—SYAR), GTaerR 2 (SRA-Td), IRTa 122228 (ERI-THIR), SAwa 1
(o), o1 (7). TIREIETE-05-02 (fiefl wRal), THORY 16, Svewadt 1(3REr aRTe), Swwva
(@7 379), W& 303 (37 7)), IR 314 (F%a7 Rerga) & Yg 9 B RAR H AT B g,
MM g1 ST fafr=T urey T fae dadl axiero § fdar o @ |
fearl & @dl d IAT yHIY BT qdA 0T

R : BRI I & YW W)l IAGH &3 H SR 102 Il /al H AR Gl Dl g
B dTel I D IURART SR a1 BT Mo dx & fory Fdegor fovar 77| foami & wal § 9wg el (A0
M) D eI 5 W 15 Ui & A9 UTg TS, BNl B WFl (PR, 3TEl, AR, R, wograre, R,
e, FaeTell 3R WEsTe) H @I diadr 20 ¥ 25 WY @ of o TE | 3@ AfRD T Tod @l SuRefd
I WM W 5 9 10 U9 & 9 W8, SR U8l $9 I BT SRR AT | SfeexARTT A3 (HTel &) o e
A U T & H 10—15 YR @ 419 U1 TS | WA b RIS alel &3 H 49T H Ugell KA @ 9% 39
&3t o Sfary] O Fe A (SRR Wi Ie) g A | 14|

TH & TR : R W dTE 5O | 9%e el AR gffer iR &1 g ye <@ | 9 WA
TS BHal § e el I HR AR & TR TEars (18 fewa) # s faam ok e diedr 23 ¥ 36 ufoRd
TP I8 | I SARYAT I THa & GEY TE@aTs (20 SAR) H AT ATAT SR SHDI Al 47 ¥ 68 U dd
g T |

RIGTTY : 3R To0 & Tawid, WRele, IR TR AR RS M foal § wdeor fan
SECIRAT (BT &aal) TRl FordT I QR & gAY ugars 9 ﬁ@ﬁéﬂgﬁgﬁaﬁqwﬁ—wﬁimm
TR g AT | §9 I D AT 25 | 44 YRwrd & 49 U 7S |

grell - R & TR, JorRqR R i el § ddeor fon mm ) g I H Fren ee (
STeeRIRAT 1gE) 1T @l 1T fIa! dadr 14 3 66 Ufoerd & dra o, Safd T T 9T @ IuRfT 2 | 39
yforerd & ffe frarmt & @t § ol @ T8 |

SGAYR: R YU & (o <6 fGAMl & Wl b1 qaerr fobar T | W 0T gforel SATRyar I o
Wl%ﬁ‘@ﬂ&%?ﬁﬂﬁﬁﬁ?{@?ﬁﬁms@me yfcerd & 9 <@ |

GOIR = oA, e Vel e IRl «ge, TrTer AR e SR (81edn) o I < 1 |
aﬁlﬁquﬁmmﬁmqﬁwwaﬁwﬁuﬁmﬁwmWﬁ?ﬁﬁﬂaﬁmzséﬁs
T |, STeewARAT &Ige @1 B <l 25 ¥ 70 e T gofer SmRyar @t <faar 30 65 UfRTd T@ <of 3 TS|
Sy w9 § aRRe Hewor o fo <Y Aore arRe iR e I arRs @ dar A <| o |

HRAYY : AR ool H SguRdl gRT S aRRA WAV B el gars @ 20 fod  are fafe
qeoll # foRIy ®Y & ged Hd H 40 ¥ 70 UfoRI 9@ < Q|

CAGECEIE

T 2024—25 # AT T gonfodl R W=l Ufhe /A @ WeEH W ST O & e <@l
T | QR 1 Tg 153 Flaftedl H W B A U & oIy AR TE IS TS, WHA GEdid < 2.0 YAl AE D
ufr 20 wfaftcd! weam Uferiel o 72| g7 wnfier wfafledl QIRUT 1999—18, WIST 6, BURIR(E) 24—2, UITH 25,
TTIISl 274, TGS 24—401, UGN 278, 3RV 19-237, 3IRUA 19162, AR 4 (SISW), DURIR 24—4,

N9 7



THHUA 220, FRUGIRS! 14—18, TTUG] 280, JIRVT 2265, ARGUH 588, 3RVT 2299—64, ARYY 1424, TAUIGT 281,
ARYSRET 14—18, SIARTANRSSS 22—2, 3RYT 2370, TGS 280, ARG 592, TSI 276, MIARTA 2019—30,
420591300-01, BdITE—5256 3R GITH 30 # & U M| g¥fl e QAT 1 SR TS 2 BN 46 wiAfedl § W DI
A tfhe & fory URREN 2w TS, FaHo gEaie < 20 )Gl AE @ U 8 ufaftcdl #em ufoRel wig g
T e wfaftedl e Hiv—60, SISTRUASIRUTAC! 18—65, TUINT 268, THRMRAIYTAEI—101(STS<l), T%0N, 3R
229963 3R TG 271 ¥ o U Q| FHHW uRRRrEl § wieor &1 T vAict 2 B Wi uffcd qdgTRid
g TS |

PIcl & IR GEY AH IUS JHAH JEAFT H ARYF 1975 (359 ), dTH 11 (28.0 Hfewd) iR
didleR—357 (258 Wftrerd) 3R Grell H ARTT 1975( 2545 i) Td dIdiQH 11 (245 W) Siafds dwer: Rieia
# I 38 BT SUS H 21.000fced, 8 faeen § dfiwA 11 (056 wfowr), fRAR # e 11 (17.6 wfowm) &fR
YR  990T (17.6 i) &7 Sl H JHaM gaT|

SRS Dol W Gl T & 79 o o AGIa] SR | 13  F<ie H qof &l T8 3R 7 4 9
11 d q@E & SR oA A R oA | R # dgunfl o1 G B BH 4 7w Tafaf, T R AR ) 9 9
g RfoRl & d8d 5 9 12 § 9@ a1 4 g9l @I TS Y| 59 918 I8 X W ¢ T Rl & qea 8 4 W
14 3w & v veT| 9o Reh # 49 d- 7 & W ey T A wfmar &9 ol 7| [ A Raee
PIT DI AT 49 I—13 d FWE H HH IR TS| 50 d—13 d TG & QRM cleigs dicad RIBIRAT Bl HH A HegH
fhaar <l |

UGER U1 Bl JAMEIQ] A1 dal §R1 ol @l T3 off | UGER <U1 Ugel ORI # 43 4 T&E &1 Foorrd H
fewars fear| g8 50 § 9 1 4 Wi W B ol W oA Yo g3 AR 6 d F 10 d FC® TP AU IWH W
Ugd AT 9 d WWE & SR THGTR § Seacd are! (64476 U1/ ¢U) W qol @ 5 o[ 12 d I8 & 919
o1 F aard) # ARtae @ vF AR 4Ry <Ell T S 15 e & 918 S dal | Mae 8 T |

GAR, IX1, QO TR, 2lell, RIART iR Frmr § dffifes this & 1.0 3R 15 Fell Ao
R IR SPRN & Ny, 491 fedE @ o W, Uhs @ 9= Bl $H @l | Eldile, I8
rmieled™ 25 S&oll @ 0.4 I/ <l UH, B eI H Ufhs @Gl S G H Sl JIEl TE T, alfeb
3G URUTRaRY, [T B @ Jo 4, S e 9 @ |

Ufhe & U R Y9 qE & IRy Ao U @ Sig WS Aeel # gRadd o | fREr #,
faf=T SiTergy o Uthe & X9 @ & 18 Wiisal iy ¥ 226-355 e @ gig ol @ 5 1| 3l
TRE, Uhe BT & 18 TPIIgAeicd & A, Bl held, Jii—SHeggadl fhArd 3R Feldied @l AT o
gl <! TS | YR 3R JRRIAT § ST FHE U AT by T o | A AR W, 9]l SR IR wRal |
Uthe BT & 918 STfeIpIer vefm Haell AiTepi 1 IR0 o |

foei & wdl & by T wderor ¥ RS wEl ® $iel @ il e § far urg 8| Rer |
TRY! HIE, A | A Th P T o A1 Ay 8], T H Fell died SR fQweR # uTs 9 @l Ty
G TR | AT W AR R @ TRl TEds § WA & Ugel TEAIS a6 H¥ WR W Whhd @, AR UCs an
IR & TR UGAS ¥ [QHR Th HH R P WAishd I8l | UTTR H R4l A18 45 4 ¥ 13 § q@IE ad HH
TR W 3R AT 45 9 F 11 d € TP Wb 2 | (oD TR ¥ Rl A8, TR & A T@ars ¥ R ad
H fpadr fearar @ sk Sifdemfore W g orafy # wfy @ |Wﬁﬁ@aﬁ?mﬁﬂﬁ?$fw
W@ﬁmwwmﬁlmﬁﬂw%wﬁzﬁmm T B R TS A A
Wﬁfﬁfﬁ@ﬁﬂﬂ%wa‘ﬁwﬁ“ﬂsmaﬁ?w S TR & R W AE & IR IEITS dd dfshd U1

qwqa?ﬂ?faﬁ
A= P—Terary el # ww @ el @ ufded uRRufoEl erifcs w&9) @ ufa
ﬂﬁ?ﬁﬂﬁ%ﬁﬁ&ﬁﬁé@ﬁ%ﬂﬂﬁﬂﬂl@ﬂﬂﬁrmmwwaﬁmaﬁﬁmaﬁ
Wﬂ?ﬁamav‘r*ioulw AT, TG TR TART ARG G99l ¥ 3 afawe W adig a9 3 BH R $ (ol
I IR &1 Wid W Bisd o |
Yo AT H, 35 WA Bl fBeH P SGR AR H Sz AUHH gl & (oY FANTA U Bles
Rerfcral # Aeae far 1| 70F AFeel & SF9R, fofF fobwd # SfgR Fg T < 20% 3R 10 3Rl $1 gl
YR > 35 fIT o, S% AERie A T el shnrenen RefeRl § g A B 51 Aeeel | W T8l
IR | Wice H WRARRM 5111 (26.1 TTH), SRIRTANRIISE 125 (258 IM), IR TG 24—401 {254 IM) o
BT g AR <, B 3R g a) < 20% ofl, A R ol B8 fbw e el R @) T8 I |




fgdra wam # Wl @ 31 fod @1 Ui @ W Wlee Rufaal # q@n wEliadr & fou qeaiaa fhar )
AR 2265, SIARTASR 2117, SARTANR 2020—3, SIATRTARISNG 148, ARIYA 229, SRIRTHIR 20197 AR
SIARUANRHAIATS 161 e Tg—WIHI W el T Feemeieral ( < 20% dI51 Sual § &4, DSI < 05, YSI > 09)
@ T WA IS | 9 B H ST AU ol A, FARIbe HE AR SPAD A & W1 A Ul §d
Ryeiiear, ufr Ryefiaar die e sl 10004191 ¥R H uemda &4 fR1ae 51 @ T8 | oI JART 4, 31 92l ol
forel @1 Sifom /e W I dIHE WERlidd & folt uiE WMl | Wlee Refal # qeaied faear )
TeTeier foerl @ gRwmeT < 20% €197 SuoT # HH1, HSI < 0.5 3R YSI < 0.9 | VT el # enfier sRaed
599, TTUTGl 267, UISTRUA 2022—5, SISRUANRSISNR 2195, 3AARTA 2019-30 AR TAIII 276, (RAR g W), T
SIIRTAAR 2018—1 (fREAR Bg W) | BTelifh, Fell, #ER IR GRAMI Bsf W PIE FeTiiel fhet T a8 T8 |
T B JAIaEiCl B Hedidd dR @ (o (31 IR WIfeRR B & AW W), G GERid
el @ U@ WE (RAER, el, RER, HOR AR G W Wew A | gReml @ ouar gar e
JEIRCeicE o 919 SUW AR Wifdd I H QR fdan, R Ame 9 73, Sreel Rera, gare-weeyfis
Mg, G Al W Ryl @ e, gia g gol Riefiaar, gfa Riefiear €97 3k 1000—d91 4R O O W
AHRIAD YT STell | OB S GUR WRAGR AR Slell H AeTH AR (5 mM) T BAR 3IR HeR o
SRR TRrs (5 Mefl) o < T | wRaQR IR R A Aifea griehe dor #eR # sifififoRie e
S AT G FWI AM—ANd (B:C) U Tl (AT TAT| §HD (IR, A @R W AT
HISSHITRIA BRI S YHaRerdl &1 Aol feaR iR AT § O w4l e W Wies W gRT o
1| G SUER @ WU H I8 Briere FANT fhar war | aRerHi § gg uran T i $9 fSred Rear, @ St
A, -0 JMT5ed, 1000—d6l ¥R, Sifdd 3ol &R 6l S & G iR faetfaq gams Rerferl o
TR 7| FE fAifd gams # i @ § ge fvae <@ w8, R A ey Amel # ARwiiad SwER
S Sifdd 9 96 Suw H GUR {6 | BTelife, R g Hddiva1s2s B @ WM g3 W Sifdd Iual |
fiRTae <ot @& T |
ECIEIDE|
ATSE—TIET TorerTT W&ol b Heide WRARR, YR, AR, R 3R aroRd 4 fabar 2| 28
SIHICTEY # T @Y AT 36575 (SRIRTHRIR HiaTS (@) 181) (1T < 0.02) W ofdx 4108 (T304 68) (¥Idt < o.
01) T% 2| Tc ReRAT qadid o THITHY: YIUHY & U 2, I8 0.70 (IRwig-73) (@idr < 0.07) & ol
171 (fiouest 1604) (Y < 0.41) @ 2| wfifteat &1 B R Wesd @ forg Y fageryor foam T SR 3w
uififed TRE 2.2 UfRIA (BTRTT 749 (Ssht) (RdY <0.19) W4.61 HfRrd (TrErore11)) (Tl < 020) TF o | RRF
TRTE 082 JfoRId (BTR.UA.—~749(orextl)(®IdT < 0.36) ¥ oidx 236 Hfrrd (Groa—30(T=r=fl)) (@l < 0.16) 3Melzd
TRTE: 1363 AfANT (MRUT—~749(Sied) (AT < 0.32) ¥ 4971 wfowrd (dgAva—1604) (Nl < 0.01) d& T
a7 2| forleis® TRTS: 1586 U9 (RIR.UA.~749(Sredl) (d < 0.05) & 4031 Ui ( GSors (Sigerein)—11)
(@A < 0.06)fcIE TRTE: 9.83 ARG (SIAMRUANRAME(F) —179) (Wl < 0.11) | 20.73 UG (IRTE.
(318)—1704) (AL < 0.09) SHPMMIZD TRFS: 097 R (TASTH—70) (AT < 0.73) | 2.0 Ffrerd () (A
< 1.24) ToRE TRTE: 0.11 TRRIT (TEos —23% (™Al < 1.16) ¥ 48.18 WfRIG (IRUA—749 (Srew) (@l <
0.06) | 6: W3 T 1.10 (STR.TF.—749(STSH)) (T < 0.23) W 3.76 (SIARYHNRISE (F) —179) (A< 0.23)
qF ©| THUGUABIYHT SO 01:0505 (AUAd —47 (fhelR)) | 01:21:09 (IROITH—73) & 419 & | |J« iR
FHIT T U 003 H 007 TH UK TAT| AL /TS wfaf¥redr &1 uwary wewr b e gd
WIS 3084 T (9% ) (ST < 005) ¥ 3396 WM (RwiUA—73) (A< 001) Fol TCiaRiEe &mar
1450 ( SIARTAIRANE (@) —179)( W< 0.03) I PR 19,69 (Tersqa—70) Frelom ufer I @A < 0.10) B
IRICH @I AT 3.35 Hed ( SIRTHARRMG (@) —179) (NA< 0.09) ¥ oldx 4.90 wfoRm (g% ) (@A <
0.12) TS & TS| Bl RFfUed TRIe @ Am@m 1.90 wfeerd (foaeea—e)(@Idl < 006) & oI 245 Hiwd (
déore (SIverdl)—11) & &g & @A < 0.14) 59 LA/ TS oI e BT UG RIS Tl b forg
A fazeror far w21 R @NEAee R wifed T favemor At g v 7 o diomgea-7,
drerore (el —11, dITATTE—1604, 3R SlgEl—28 & FoA TqIRicle A= < 30 AZHMA AT I § F4
ol TS| T- 13.73 WEHAE U A ( NgE—1$ )RA. < 024) W 8179 ARZHIA WA I (TATE-71) (|
< 006) T& RN M| BRREH RIS @ A1 212 (IRUT (@1E) 1704) (&idr < 0.15) & 307 (G 11

GINEE]



(@ver) @ < 046) 3R WP AT eI 250 FRI SIARTIARNE (@) 198, divHTg 47 (o),
HRTF (315) 1702, UITH 34 (TAAR), GITAVTH 1604, FTAYTH 1602 H T 741 |
AfyA gfdd g
Ty 2024—25 ¥ el & o uferd UerlE ok 3y |afdT wfafafeRl @ ASHT & T'd 20 AT B 168
el & 5w & 10571 W ufdd yeeE 56 ofad WRAW WE-WREl GAfad S EdE gRANT @
sl /ARG BN A uRYe SR $Y fdeafdencry /IR GReRT dverel / vh 3.3l gRT AR f6d w1 | o
IARYST H |alldd 2110 Ud IO, M, Hed UQ¥ TU1 W U4 BEAR H AL 2013, 1691, 1441, 545 3AA
UfeRT FeRIAT BT JARTGH {1 T |
fifa srawen # IE—|<El @ VG I\ USTAR 2,418 AN Ufd 29caR o9 ¥ UG g5 | 36D
q¢ 7Y Ue¥, ORI, UREH W, ScRvyl, ScRaEvs, f9gR, oW U4 SEER, fRHEd U, BRiNTe, o,
HERTS, IS, H BHY: 2,338; 2,121; 2,097; 1916; 1732, 1646; 1,587 1,552; 1,314; 1335 ;1,210 1,046 Ud 8,57
™ Ul gacaR 3d USER 36l @1 75 | TR daela] UaeAl 4 Il 4 3fdad el 79.00, 60.46, 56.
38, 5125, 42.82, 3956, 28.33, 23.18, 21.21, 19.36, 1257 U4 8.72 UNIe FHLL: HERTS, TF] Ud HHR, S, A%,
BTG, [RHMEd Ua¥l, ITRYQY], 7 Ue¥l, URed T, fIgR, ISR T Uelld H UTe g3 | Sfferdha sifaRad
31 g oM 29,353, 27,520, 22,667, 22,430, 21943, 21,827 20,436, 19,597, 13,134, 13,093, 12,375, 11,775 Td 11,416
TR U0 pdCWR, TH U9 SR, W YS¥, SR Y, WERTE, B, e yew, ufew dd, o,
SIS, [IER, SO, IO U9 Uoe ¥ U g8 | Rifd sraven # @@ Vel UeEl @ d'd SMEUl # BRINNTS
H 11411 39 U BICW W R S8R H 40,754 30U U I T SATGT IlTd TS |
IR oFawen # E—wwdl o) Afda id UeTaR 1,459 frAnm Uiy R Yo # urd g8 | gHa
915, fagR, IRGvS, RHEE Yo, T U4 HTAR, SCRIGUS, AR, 31, HaTer YR, S0mad Jee Ud S
WP 1,347, 1,330; 1279; 1,221, 1,118, 996; 974; 961; 914; 803 Vg 755 fhAM U vacI WA UM@K
To B G| ARBTH 7200 YRR T ITG A TSR IOUTEA YoW W UK g5 | 3HH 918, PRI, ISR,
FRGVS, T TG FIR, FFH, ICRIGUS, A Yael, oI, HeTerd, AR U9 f98R # SH: 58.13; 50.09; 47.
61; 40.66; 33.24; 28.80; 27.9; 27.42; 26.44; 21.76 TAT 4.58 U Th SYS H eIl qol @I T8 | ARG AfaRad
3T Y @M 22,286; 20,079; 17,698; 16,579; 13,638; 13.490; 12,212; 10,999; 10,614; 9,760; 8,643 Ud 2,319 &
IR SFCIR, FRGTS, IO, JFE Ja¥l, TF] T4 HLAR, ScRiavs, RArde e, Byw), S, AR, e,
weTery, fIER # ure gg | ST ofaven § @ Yabe MeRiAl & e Medl H ORI # 14,502 TW AT gACW A
B FIRT 36,302 U Tl BICAR eb SedTe WA TS |
FRO ] UGl H WRAE I8 @1 19, MM\l Ud AIRam @1 4 qr diel WRal @ 3 I+
yorfoRdl @1 13 oAl | R ofaverm § AT forar | Rifer sraven # fobwd &1 IR gonf &1 e J use
H 100 YoM ufdd yeRl H didlerR—357 UM @1 TART o R 12 YR SUS delad @ |1l S Sual
2,775 THeIT™ Ui 2aCIR U §g | 0 916 IR Yo H 30 USUAl H USRI ARTY —749 UGN W 4855
i SUW dele! Qo @l TS | YA —0.33 Ul S deladl Uord H 08 Yol H YRR qRUAH —3
Ui W IS @ TS| wEie A Sied USER 1036 fFARm U faclR WERTE § 200 UeEHl H USRI
SEIdd PIfcd Tofd ¥ aof @) TS | BTelifd TeRTe § EUH—108—1 fod H Faifid 80.20 UfoRId T6 SUS delan!
S Y AT USTAR 1,056 fhelldm Ui 8aeR <ol @Y TS |
IR g H el wRal @ diar) 6w 4 40 iR, e sew d TR ARl 1 gadioigd—2 e
4867 VICRIE, TR U H AINRIT B TULRT 658 | 71.25 YA P 3edhas SuS dela Rifad Reifd & ded
To TO ) TS | N orave § RIoReM H USRIA gorrel Yol ¥ Afdedd i YRR 1,930 ™l
BICIR B W 29 UMW TF IUS H ol o I TS | WOGR H 25 Gl H gaiid vaRALgaA~101 Fomfd
A A1d USaR 996 A Ui gacaR @ WY 21.76 U T@ IUGT ¥ dela] UIE gg | a1, SREvs
4 A1 e A 1,361 631/ 89¢R @ of9d UTaR & |1 59.55 Ui O SUW H dela] UK 8 |
T orgven # STRIES # Ulell WRal & qrdlgd—1, e H aRar & gl TR H 90 WAl
Pl MR WAl-2, BArhe gewr § T a)dl @ Tadioigd—2 Ud RO H JRMRT @ 3RCITH-1355
JoTIfcrl | IUS H TSIl HHATL: 27.68, 50.09, 15.86, 34.11 U4 28.43 WRIG T A s |
faf=T $gi gRT YRy W)El & fog 06 Ted SefifdGal & @ B 420 THUAS! By TU| HEHT F,
fRR @5 gRT 45 3R 60 oAl § 2 W /fhdl™ W @ R W Bl & T §W SUAR AR 0.1 U
FI~eIoM b < YUl feda I HHI: ARTT 1706 3R 3IRTT 725 fHaAt & A1 2,650 fbUT /BRI 1 3ifdhaH
3T JUS T 8% | ETellfd, e H, T W R a1 Rl # 9 TR + ) 9 R + did dem
5130 e @ OB SUS iy <@l TS, W 8 BRI & BAR dg § ARTY 1706 fbvH & wrr 23,313

|19 10



T /FFCI B I TUACHAR Y I §E | $HD ST, MG D5 7 dER YIUT UGRRN, ek SRINT-100
[T /U @1 &R A TeaH SIIRINT SR WheRIfCHAT I Jae (AT 45 3iR 65 SIUTH Hehl TR 1 Yiewd brdl
i GRS (FIdeivm) @ Q1 B) & 91T I b § A @1 ger | 11.3 e, 8.7 vfaerd siR 866 iR
P S gl feWTE | $9P oAEl, [ORM s R UGRW / 40 fHUT/BECW B R W AHR PR b
GRUTFRE®Y 11 FRRIT ST g 3R 9,726 TUY / TICIR B TUATHSAR o |

HR1E 11












< Summary >

Seasonal Conditions

Weather was favourable for the mustard crop during the crop season 2024-25. Good rains
were received during monsoon in the month of September at all the centres. The extremely low
temperature, (-) 1.2°C was reported at Bajaura centre in the month of December, 2024. Incidence of
diseases and pest was very low resulting high production of the crop.

Genetics and Plant Breeding
Varietal Improvement

Twenty-one centres across 15 states, carried the varietal development activities as per the
approved technical programme. The salient achievements during the year 2024-25 in toria (Brassica
rapa var toria), yellow sarson (B. rapa var yellow sarson), gobhi sarson (B. napus), Indian mustard
(B. juncea), karan rai (B. carinata) and taramira (Eruca sativa) are discussed below:
Genetic Resource Management

A total of 7520 accessions comprising toria (1010), Indian mustard (5047), yellow

sarson (442), gobhi sarson (619), brown sarson (64), karan rai (268), taramira (Eruca sativa) (04), B.
rugosa (23), B. nigra (01), B. tournifortii (04), Crambe abyssinica (07) , S. alba (05), Sinapis alba +
B. juncea (Hexaploid) (02), Crambe sp (01), B chinenesis (01), B. fruiticulosa (04), Camelina sativa
(02), Capsella bursapastoris (02),  Diplotaxis assurgens (02), Diplotaxis tenuisilique (01),
Erucastrum spp (02), Biscutella sp (01), Diplotaxis viminea (01), Lepidium sp (03), Diplotaxis
muralis (01), R caudatus (01) B. chinensis (01) and Dilotaxis erucoides (01) were maintained through
appropriate mating system at Bhubaneshwar, Dholi, Hisar, Pantnagar, Ludhiana, Kanpur, Hisar, IARI,
New Delhi, Jhansi, Kangra, Pantnagar, Chatha-Jammu, Nagpur and SK Nagar (Table 2.1.1). In
addition, 340 new accessions comprising toria (72), Indian mustard (203), yellow Sarson (55), gobhi
sarson (05), and karan rai (05) were collected. Further, 2271 accessions consisting of 2059 Indian
mustard, 89 toria, 61 yellow sarson, 7 karan rai, 37 gobhi sarson, and 18 brown sarson, accessions
were evaluated. On the basis of germplasm evaluation, promising accessions were identified for seed
yield, earliness, yield components, thermo-tolerant (early and terminal stages), resistance/tolerance to
diseases/pests and quality traits in toria at Bhubaneshwar, Dholi, Chatha-Jammu, Pantnagar, Imphal,
New Delhi, Ludhiana, SK Nagar, Varanasi and Kanpur.
Creation of genetic variability through hybridization/ mutagenesis and selection

Creation of variability is the essence and backbone of the breeding programme. To cater the
need of diverse agro-climatic conditions of the country, 51 crosses were attempted in toria, 107 in
yellow sarson at Pantnagar, Bhubneshwar, Chatha-Jammu, Imphal, and Kanpur and 1284 in Indian
mustard at Bhubaneshwar, Chatha-Jammu, Imphal, Hisar, IARI New Delhi, Ludhiana, Kanpur,
Pantnagar, SK Nagar, Dholi, Jhansi, Nagpur, Imphal and Varanasi to improve seed yield, earliness,
seed size, component traits, disease/pest resistance, heat tolerance suitable for late sown condition,
normal sown, drought tolerance, “0” and “00” quality characters, gene Pyramiding of AB/WR,
introgression of AB resistance and high oil content (Table 2.1.2). Selection of superior plants/bulks at
different centres was practised in toria, yellow sarson, Gobhi sarson, Brown sarson, B. carinata and
Indian mustard. In toria, development of composite populations after the selection was the main
objective. In yellow sarson, hybridization and selection from segregating generations were attempted
at Kanpur, Bhubaneshwar and Pantnagar. In Indian mustard, 12382 single plants were selected at New
Delhi, Hisar, Jhansi, Bhubaneshwar, Chatha-Jammu, Pantnagar, Ludhiana, SK Nagar, Jagdalpur, Varanasi,
Dholi, Imphal, Nagpur, Kangra and Kanpur. In Indian mustard, about 1478 bulks were selected from
segregating and advanced generations.
Evaluation of advanced breeding lines

The advanced breeding lines were evaluated under different station/state /preliminary yield
trials at various centres have been presented in Table 2.1.3. 112 strains of toria were tested at
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Kanpur, Bhubaneshwar, Chatha-Jammu, Dholi, and Pantnagar. The yield superiority in toria station
trial was up to 22.07 over the check (Tapeshwari) at Pantnagar. In yellow sarson, 90 strains were
tested at Kanpur, Pantnagar and Bhubaneshwar. The yield superiority in station trial I up to 23.16
% over the check Pitambari was recorded at Pantnagar. In Indian mustard, 611 strains were
evaluated at 09 centres; Chatha, Imphal, Hisar, Kanpur, Ludhiana, Pantnagar, Dholi, Bhubaneshwar
and SK Nagar in 43 trials. Seed yield superiority up to 25.78 % over the check PAB-9511 (1890)
was recorded at Pantnagar. Ten strains at Hisar, 66 strains at Ludhiana and 18 strains at Chatha of
gobhi sarson were evaluated for seed yield and its component characters. Seed yield superiority up
to 16.60 % over the check GSC 7 was recorded at Ludhiana.

Hybrid development

Efforts for hybrid development continued during 2024-25 under “Consortia Research
Platform on Hybrids”, at four centres including ICAR-DRMR Bharatpur, ICAR-IARI New Delhi,
PAU Ludhiana and CCS HAU Hisar. One Hybrid RHH 2101 (2700 kg/ha), out yielded the best
varietal check; RH 749 (2336 kg/ha) by the margin of more than 15% and hybrid check; DMH-1
hybrid check (2572 kg/h) by margin of more than 5% of seed yield over five locations in AHT-II
Zone Il and hence, identified during AICRP-RM 2023-24 at Assam Agricultural University.
Khanapara Campus, Guwahati (AAU, Assam).

Twenty experimental hybrids of Indian mustard, comprising five from each of four centers
were evaluated in replicated block design at all four centers. On the basis of mean seed yield over four
locations (Bharatpur, New Delhi, Ludhiana and Hisar) in CRPMLT 1, four hybrids; RHH 2404 (3125
kg/ha), DRMRHJ 2517 (3094 kg/ha), DRMRHJ 3818 (3075 kg/ha) and RHH 2407 (3060 kg/ha) out-
yielded the best check Pioneer 45546 (2926 kg/ha) by a margin of 6.8, 5.7, 5.1 and 4.6%,
respectively. On the basis of oil yield performance mean of three locations (New Delhi, Hisar and
Bharatpur); three hybrids out yielded the best check Pioneer 45546 (1256 kg/h), namely; RHH 2404
(1402 kg/h), DRMRHJ 3818 (1310 kg/ha) and DRMRHJ 2517 (1310 kg/h) with a margin of 11.6, 4.3
and 4.3 percent, respectively. Forty experimental hybrids were evaluated in RCBD design (CRPMLT
2) keeping two replications. On the basis of mean seed yield over four locations (Bharatpur, New
Delhi, Ludhiana and Hisar), three hybrids; DRMRHJ 2718 (3144 kg/ha), RHH 2409 (3060 kg/ha) and
RHH 2417 (3040 kg/ha), out-yielded the best check Pioneer 45546 (2945 kg/ha) by a margin of 6.7,
3.9 and 3.3% respectively. Forty F; crosses were evaluated in CRPMLT 3 conducted at four locations
(Bharatpur, Hisar, New Delhi and Ludhiana) in RBD keeping plot size of 3m long paired rows. On
the basis of seed yield five crosses out yielded the best check DMH 1 (3143 kg/ha) namely; RH 2299-
30/ DRMRIJ 21-31 (3541kg/ha), MIB 37/ TN 3 (3509kg/ha), MIB 36/ M 37 (3495 kg/ha), RH 2265/
PR-2019-9 (3456 kg/ha), and MJB 27/ RC 273 (3301 kg/ha) with margin of 13.8,12.7, 12.2, 10.8 and
9.7 percent respectively. Two hundred fifty-three (253) experimental hybrids including 68, 46, 57 and
82 at [IRMR, CCSHAU, IARI, and PAU, respectively were evaluated at respective centers. Each
center identified promising hybrids at their location. Eight hundred twenty (820) F; crosses including
54 at ICAR-IIRMR, 197 at CCSHAU, 376 at ICAR-IARI and 193 at PAU were evaluated. Superior
crosses were identified at each center. CMS and restorers are being converted in total 421 and 178
nuclear backgrounds, respectively, through back-crossing. In addition to this a total of 213 CMS and
103 restorer lines were maintained. Seed of 253 experimental hybrids and 691 F; crosses was
produced for evaluation in the next year. A set of 60 lines shared during last year & comprising CMS,
maintainer and restorer, 15 from each collaborative center were utilized and maintained. A white rust
resistant genotype of Indian mustard (DRMRIJ 12-21) was registered by Plant Germplasm
Registration Committee (PGRC) of Indian Council of Agricultural Research, New Delhi in its
meeting held on March 24, 2025. Efforts are underway to improve parental lines for white rust
resistance, quality and other agronomic traits. A set of 40 inbred lines derived from diverse inter- and
intra-specific hybridization, 10 from each centre, was constituted and evaluated for agronomic
performance.

Breeder seed production

Indents of 95.32 q breeder seed of 86 Rapeseed-Mustard varieties were received from
Department of Agriculture and Cooperation (DAC), Ministry of Agriculture and Farmers Welfare,
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Govt. of India for production during 2024-25. The allocation was made to 22 centers for the
production of 95.32 q of 86 Rapeseed-Mustard varieties during 31st Annual Group Meeting was held
at AAU Guwahati, Assam. Against the indent of 95.32q, 252.42q Breeder Seed was produced,
indicating a surplus availability of 157.10q. Breeder seed of 01 varieties RVT-2 of toria; 02 varieties
Vasundhra, and Urvashi of Indian mustard; 01 variety Subinoy of yellow sarson could not be
produced. Further, less quantity of PDZM 35 and PDZM 36 of Indian mustard and T-9 of toria were
produced. In addition, 39.45q breeder seed of 09 varieties was also produced by different centers. The
center and variety wise details of breeder seed production are presented in Table 2.2.

Coordinated Trials

Performance of 149 strains including 07 of Toria, 10 of yellow sarson and 132 of Indian
mustard was tested in twenty-two performance evaluation trials consisting of toria (01), yellow sarson
(02) and Indian mustard (19) at 52 locations across the 7 agro-climatic zones of the country. On the
basis of superiority for seed/oil yield/ earliness/quality/ resistance over the best check 27 strains of
Indian mustard were promoted for advanced stage evaluation.
Rapeseed-Mustard strains promoted for advance stage testing on the basis of higher seed /oil

yield/quality/ disease resistance (2024-25)

Zone 1 Zone 11 Zone 111 Zone IV Zone V Zone Zone VII
VI
Early Mustard, IVT, Irrigated
KMR(E) 24-1 Kesari 5113 KMR(E) 24-1
(2903,20.1) (2021,18.8) (1227,12.4)
RH 2399-2 PRE 2022-12 KMR(E) 24-2
(2745,13.6) (1781,10.5) (1252,14.6)
DRMRHT-13-2 DRMRHT-
(2710,12.1) 22-125
DRMRCI-206 (1194,9.3)
(2685,11.1)
KMR(E) 24-2
(2697,11.6)
RH 1999-18**
(1085,13.0)
Mustard, Timely Sown, Irrigated, IVT
RB-118 PYR-2018-1%**
(2158,24.8) (1113,11.2)
CS 2009-219
(2043,18.2)
AKMS 1003-50
(1975,14.2)
RL-19-237
(1965,13.6)
SKM 2209
(1963,13.5)
Mustard, AVT-I, Timely Sown (Irrigated)
RH 2299-63
(1712,21.4)
SKM 2104
(1618,14.7)
Mustard, Late Sown, Irrigated, IVT
SVIJH 78 RMWR 19-01 DRMRDR 2141 %*%*
(2459,13.9) (2406,11.0) (1710,3.4)
DRMRDR 2141 *%* RMWR 19-01***
(2168,0.4) (1702,3.0)
Mustard, AVT-1, Late Sown (Irrigated)
NPJ 267** DRMR 2018-1
(958,12.2) (2584,16.7)
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Mustard, Initial Hybrid Trial (IHT)

RHH 2402** 4205D300-01
(1191,10.4) (2718,5.9)
US 8787**
(1090,5.5)
Mustard, Advance Hybrid Trial (AHT-I)
HRH 19290
(2931,6.3)

Mustard, Quality, IVT

RH (OE) 17024
(2913,7.9)

Figures in parenthesis indicate seed yield/ oil yield** (kg/ha), percent superiority over best check
** promoted on the basis of oil yield, *** promoted on the basis of white rust resistance
# Single low strain

Crop Production
Nine experiments on different agronomic aspects were conducted during the year 2024-25
and summarized here;
3.1 Long-term fertility experiment on cropping systems involving rapeseed-mustard
Seed yield of mustard increased significantly with the application of 150% NPK at Hisar
(22%), Ludhiana (12%), Kangra (26%) and Bharatpur (12%), whereas, 100% NPK+FYM 2.5 t/ha
recorded higher yield at Pantnagar (7%) and Kota (15%) over the application of 100% NPK.
3.2 Evaluation of herbicides for weed management in rapeseed-mustard
Pendimethalin 1.0 kg a.i./ha (PE) fb fluazifop-p-butyl 0.125 kg a.i./ha 25-30 DAS (PoE) at
Hisar and Imphal, and pendimethalin 0.75 kg a.i./ha (PE) fb fluazifop-p-butyl 0.125 kg a.i./ha 25-30
DAS (PoE) at Ludhiana and Ranital recorded significantly higher seed yield over the weedy check
plots. Pendimethalin 1.0 kg a.i./ha (PE) fb quizalofop 0.050 kg a.i./ha 15-20 DAS (PoE) recorded
markedly higher seed yield at Pantnagar and SK Nagar over the weedy check. Weed control
efficiency was recorded highest with pendimethalin 1.0 kg a.i./ha (PE) at Ludhiana; pendimethalin 1.0
kg a.i./ha (PE) fb quizalofop 0.050 kg a.i./ha 15-20 DAS (PoE) at Hisar, Pantnagar, SK Nagar;
pendimethalin 1.0 kg a.i./ha (PE) fb fluazifop-p-butyl 0.125 kg a.i./ha 25-30 DAS (PoE) at Ranital and
Imphal.
3.3 Agronomic evaluation of promising rapeseed-mustard entries
Timely sown, irrigated/quality/WRR entries (Zone-1I):
The entry DRMR 2018-25 recorded higher seed yield over Kranti and Basanti at Abohar
(11.6 & 15.7%) and at Ludhiana (6.4 & 3.8%). At Hisar, DRMR 2018-25 recorded higher seed yield
over Basanti (28.4%) and Giriraj (6.6%). At New Delhi, DRMR 2018-25 recorded higher seed yield
over Basanti and RH 749. At Chatha, DRMR 2018-25 recorded lower seed yield compared to checks
except Basanti. The entry NPJ 261 recorded significantly higher seed yield at Hisar, Ludhiana and
New Delhi over the checks; Basanti, Giriraj and RH 749. At Abohar, entry NPJ 261 recorded higher
seed yield over Kranti and Basanti. At Chatha, NPJ 261 recorded lower seed yield compared to
checks except Basanti.
Timely sown (irrigated/quality) mustard entries in Zone-II1
The entry DRMRCIQ 172 recorded higher seed yield at Jhansi, Morena, Pantnagar and Varanasi
over the checks RGN 73, PDZ 11 and PM 30. At Kota, DRMRCIQ 172 recorded lower seed yield
compared to checks.
AHT-II mustard entries in Zone IV
The entry 18J408C recorded lower seed yield at Jalgaon compared to hybrid checks. At Mandore,
Pali and SK Nagar entry 18J408C recorded higher seed yield compared to 45546 and DMH 1. At
Nagpur, 18J408C recorded higher seed yield over 45546 (4.8%) but, lower than DMH 1.
Saline/alkaline entries at across the zones
The entry CS 2020-10 recorded higher seed yield at Hisar, Karnal and Lucknow compared to
Kranti, CS 54 and CS 60.
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3.4 Response of macro and micro nutrient bio-fertilizers in enhancing rapeseed-mustard
productivity and soil health
Seed inoculation with NPK consortia+ZSB significantly increased seed yield at all the 16
locations ranging from 11-45% over the no inoculation. Seed inoculation with NPK consortia+ZSB
significantly also increased net economic returns (23-47%) over no inoculation at all the
locations except at SK Nagar.
3.5 Optimization of mineral nutrient management for higher productivity
Application of 125% RDF at Chatha, Ranital, Imphal, Kanke, Kota, Ludhiana, Pantnagar and
Dholi, and 150% RDF at Jhansi, Kangra, Morena, Nagpur and Hisar along with the application of
FYM enriched ‘40 kg S+5.0 kg Zn+1.0 kg B/ha’ recorded highest seed yield at all the locations.
3.6. Technological advancement for mustard production in rice-fallow areas
Zero tilled sowing of mustard under anchored rice straw recorded significantly higher seed
yield at Dholi (13.9%) and Imphal (22.7%), and net return at Dholi (33.7%) and Shillongani (5.8%)
compared to conventional tillage. Among nutrient management practices, application of NPKZnB
(50% N basal+50% N top dressing) recorded higher seed yield and net returns at Dholi, Imphal and
Shillongani.
3.7. Effect of nano-fertilizers on yield and quality of rapeseed-mustard
Application of 75% RDF (NP) at Dholi, Hisar, Jobner, Imphal, Kanke, Kota, Ranital and SK
Nagar, and 100% RDF (NP) at Bawal, Chatha, Jhansi, Kangra, Khudwani, Morena, Nagpur,
Pantnagar and Shillongani along with two foliar sprays of nano ureatnano DAP (25-30 and 45-50
DAS) recorded significantly higher seed yield and oil content of mustard.
3.8 Scaling of natural farming practices in rapeseed-mustard
The natural farming practices recorded lowest seed yield of mustard at all three locations
while, net returns accrued higher at Kota but, lower at Bawal center compared to conventional,
organic and INM practices.
3.9 Management of Orobanche through novel herbicide formulations
Novel herbicide formulations (NHF) applied after one day (24 hrs.) of sowing @ 3 ml a.i./ha
at Bawal and 4 ml a.i./ha at Dausa recorded highest seed yield of mustard. The lowest number of
Orobanche plants and highest weed control efficiency were recorded with 3 ml a.i./ha both at Bawal
and Dausa centres.

Plant Pathology
Disease Scenario

During 2024-25, moderate to severe occurrence of Alternaria blight and white rust diseases
was recorded at different locations. Low to moderate incidence of downy mildew was observed at the
cotyledonary stage at MOR, JAG and PNT. Powdery mildew severity was high at SKN and JAG.
Moderate to severe incidence of Sclerotinia rot was observed at HSR, MOR and BPR. Different trials
were sown on dates as per technical program at different locations.
Screening of Brassica breeding material

Among 61 AVT-I and AVT-II entries, 4205B296-01, RSPT-6, DRMRCI (Q) 172***#, JKJH
11, Uttara, NPJ 268, DRMR 2018-25***# of B. juncea were found resistant to WR both under natural
and artificial conditions. NPJ 271 and DRMRCI (Q) 181**, were found resistant to WR at PNT and
HSR under artificial conditions. DRMR 2018-1 was found resistant to WR at PNT and SKN under
natural conditions and at HSR under artificial conditions. DRMR 2018-1 was also found resistant
under NDN at PNT, LDH and HSR.
Uniform Disease Nursery for major diseases

Among 84 entries, DRMRDR 2141, DRMRDR 2155, DRMRDR 2152, DRMRDR 2203,
DRMRCI 203, DRMRSJ 9, DRMR 2018-26, DRMRDR 2304, DRMRDR 2335, DRMRDR 2206,
DRMRDR 2241, DRMRCI 202, DRMRDR 2227, DRMRIJWR 20-30, DRMR 2020-14,
DRMRIJWR 20-12, DRMRCI 204, DRMRIJWR 20-29, DRMRCI 205, DRMR 2020-15, DRMRDR
2320, DRMR 2019-20, PRD-2014-15, DRMRSJ 12, DRMR 2019-16, DRMRDR 2301, DRMRSJ 14,
RH-1700-3, DRMR 2019-15, DRMRDR 2315, DRMRDR 2352, DRMRDR 2317, DRMRDR 2319,
DRMRDR 2322 of B. juncea showed resistance reaction to WR under natural conditions.
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National Disease Nursery (NDN) for Alternaria blight

Among 37 entries, none of the entries showed resistance to AB on leaves and Pods. Entries,
PAB-2014-8, DRMRIJWR 20-15, DRMRSJ-349, DRMRIJWR 20-16, PAB-2014-4, DRMRIJWR
20-19, RH-1700-3, DRMRIJWR 20-11, PAB-2017-22, PAB-2014-18, PAB-2017-15, PAB-2014-7 of
B. juncea showed WR resistant reaction.
National Disease Nursery (NDN) for white rust

Among 71 entries, DRMRIJWR-20-11, PAB 14-7, DRMRIJWR-20-26, DRMRCI (Q) 57,
DRMRSJ-271, DRMRIJWR-20-13, DRMRIJWR-20-24, RH-1700-4, DRMRCI 153, DRMRIJ-12-44,
DRMRIJWR-20-14, DRMRSJ-206, RH-1700-3, DRMRCI 168, DRMRIJ 12-37, DRMR 2018-41,
DRMRCI 169, DRMR 2018-26, DRMRIJWR-20-15, DRMRCI 171, DRMRDR 2135, DRMR 2019-
15, DRMRCI 182, DRMRDR 2141, PAB 14-18, DRMRIJWR-20-17, DRMR 2020-15, DRMRCI
190, DRMRDR 2152, RH-1700-1, DRMR 2018-1, DRMRIJWR-20-19, DRMRCI 191, DRMRDR
2155, DRMRCI-139, RH-1700, DRMRCI 192, DRMRM 18-35-11, DRMRIJWR-20-20, DRMRCI-
131, DRMRCI-132, DRMRIJWR-20-21, DRMRM 18-36-12, DRMRIJWR-20-23, DRMRM 18-37-
13, DRMRM-163 of B. juncea were found resistant to WR.
National Disease Nursery (NDN) for Sclerotinia rot

Among 37 entries, none of the entries showed tolerance to SR at the tested locations.
Screening of IVT entries of Brassica against different diseases

Among 159 IVT entries, TKM 24-1, PTC-2021-1, BAUT-08-12, JT-17-1, PTC 2021-2, TKM
24-2 of B. rapa var Toria; YSKM 24-1, PYS 2021-21, BRYS 2, BYS-24, YSKM 24-2, DRMRYS
24-3, PYS 2020-3, RMYS 6, DRMRYS 202 of B. rapa var Yellow sarson; Kesari 5113, RMYS 6,
TM 416, DRMR 2019-16, NPJ 276, PRL 2022-1, DRMRDR 2141, RMWR 19-01, DRMRIJ 22-2,
DRMRCI (Q) 197, PMAS 1604, PMAS 1602, PDZ-22#, PRE 2022-12, LES-70, PDZ-23#, LES-71 of
B. juncea were found resistant to WR with <10% severity at HSR, LDH, PNT and SKN. None of the
entries showed resistant reaction against ABL, ABP and PM at the tested locations.
Epidemiology of major rapeseed-mustard diseases

Experiment on epidemiological studies of rapeseed-mustard diseases was conducted at HSR,
PNT, SHL, SKN, JAG, DOL, MOR and JHS using cv. Varuna and local variety sown on 8 different
dates starting from October 01 to November 19 at weekly interval without adopting any protection
measures against pest and diseases.
HSR: WR appeared first at 46 DAS on Nov 19 sown Varuna. WR appeared first at 48 DAS on Nov
19 sown RH 30. Highest WR severity of 45.6% was observed in Nov 19 sown Varuna. AB appeared
first 77 DAS on Nov 19 sown Varuna and RH 30. SR disease initiation was observed 77 DAS in Oct
15 and Nov 19 sown Varuna and 77 DAS in Nov 19 sown RH 30. Maximum incidence was 24.1 % in
Oct 15 sown RH 30 while in Varuna it was 26.1% in Oct 15 sown crop. Maximum yield was 3066.1
kg/ha in Varuna and 3078.1 kg/ha in RH 30 in Oct 1 sown crop.
JAG: PM appeared first at 78 DAS on Nov 19 sown Varuna and CG Sarson. Highest PM severity
was 85% at 110 DAS in Nov 19 sown crop of Varuna. AB appeared at 50 DAS on Nov 19 sown
Varuna and 49 DAS on CG Sarson. Maximum yield was recorded in Oct 1 sown Varuna (1640 kg/ha)
and CG Sarson (1464 kg/ha).
MOR: AB appeared first on leaves at 70 DAS on Nov 19 sown Varuna and Rohini, whereas AB on
pods was seen at 80 DAS on Nov 19 sown Varuna and Rohini. WR appeared first at 48 DAS on Nov
19 sown Varuna and Rohini. PM initiated at 80 DAS in Nov 19 sown crop. Maximum yield was
recorded in Oct 29 sown Varuna (2631.3 kg/ha) and Oct 1 sown Rohini (2645 kg/ha).
PNT: Downy mildew disease first appeared 10 DAS on Nov 5 sown Varuna. WR disease first
appeared 49 DAS on Nov 19 sown crop. AB disease was first noticed at 53 DAS on Nov 19 sown
crop. Maximum AB severity observed was 85% on Oct 22 sown crop. Maximum yield was recorded
in Oct 8 sown crop (3330 kg/ha).
SHL: ABL observed first on leaves at 34 DAS and on silique at 84 DAS on Nov 19 sown Varuna and
TM 2. Maximum disease severity was 38.5% (100 DAS) on Nov 19 sown TM 2. Maximum yield
was recorded in Nov 05 sown Varuna (1853 kg/ha) and TM 2 (1760 kg/ha).
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JHS: AB appeared first on leaves at 50 DAS on Nov 5 sown Varuna and Giriraj, whereas AB on pods
was seen at 83 DAS on Nov 19 sown Varuna. WR appeared first at 70 DAS on Nov 19 sown Varuna.
PM initiated at 78 DAS in Nov 19 sown Varuna. Maximum yield was recorded in Oct 22 sown Giriraj
(2550 kg/ha) and Varuna (1740 kg/ha).
DOL: AB was first observed at 17 DAS and 23 DAS on Varuna and Rajendra Suflam, respectively.
Maximum AB severity observed was 46.1%. Maximum yield was recorded in Oct 22 sown Varuna
(1450 kg/ha) and Oct 22 sown Rajendra Suflam (1630 kg/ha).
SKN: WR was observed first at 57 DAS on Varuna and 58 DAS on GM 2 on Nov 19 sown crop.
Maximum white rust severity was 43.2% on Oct 29 sown Varuna. Powdery mildew disease first
appeared at 84 DAS on Nov 19 sown Varuna and at 85 DAS on Nov 19 sown GM 2. The maximum
disease severity was observed in Nov 19 sown cv. Varuna (100%) and GM 2 (100%), which clearly
indicates that late sown crop encountered with higher PM incidence. Highest yield was observed in
Oct 01 sown GM 2 (1910 kg/ha) and Varuna (1850 kg/ha).
National Genetic Stock Nursery
Pure seed of different check genotypes viz, NRCHB 101 & Rohini (SC), Varuna, DRMRIJ 31 (Mgt
trials), DRMRMIJA 35, BIOYSR (RC-WR), PHR 2 (TC-AB), RH 1222-28 (TC-SR), DMH 1 (HB),
PDZ 1 (Q), NRCYS-05-2 (YS), NPC 16, DLSC 1 (Bc), GSL 1 (Bn), PT 303 (Br), RTM 314 (Es)
maintained at Bharatpur for their utilization in different Plant pathological trails.
Survey of farmer’s field for disease outbreak
HSR: A survey was carried out to assess the prevalence and severity of diseases affecting Indian
mustard across approximately 102 locations/villages in major mustard growing areas of Haryana state.
The severity of white rust ranged from 5 to 15 per cent in farmer’s field, although, from some
locations (Hisar, Agroha, Mirpur, Sirsa, Fatehabad, Bhiwani, Siwani, Satnali and Mahendergarh)
severity levels were 20 to 25%. Additionally, the incidence of Sclerotinia rot varied between 5 to 10
per cent at some of the locations with a prior history of this disease. Alternaria blight disease severity
was found to be between 10-15 per cent across the surveyed location. Bacterial stalk rot was detected
in a few areas following the first irrigation in low lying regions of mustard growing areas.
SKN: White rust was and powdery mildew was observed in severe form on late sown crops. On
timely sown crops, White rust disease appeared during second fortnight of December month (18th
Dec.) and 23-36% severity was observed. Powdery mildew disease appeared during second fortnight
of January month (20th Jan.) and 47-68% severity was observed.
SHL: Survey was conducted in Nagaon, Jorhat, North Lakhimpur and Gossaigaon districts of Assam.
The Alternaria leaf blight started appearing from second fortnight of December and reached its peak
in February-March and disease severity ranged from 25 to 44%.
DOL: Survey was conducted in Samastipur, Muzaffarpur and Darbhanga districts of Bihar. Major
diseases observed were Alternaria blight with disease severity varying between 14 to 66% and
Sclerotinia rot with disease incidence varying between 2 to 39% in different famer’s fields.
JAG: Survey of ten farmer's fields for disease outbreak was conducted. Major disease observed was
powdery mildew. Severity of powdery mildew varied between 14.3 to 70.6% in different fields.
PNT: Downy mildew, white rust, Alternaria blight, Scleotinia rot and powdery mildew were
observed. Downy mildew severity ranged between 10 to 75%. Sclerotinia rot incidence varied
between 10 to 30%. White rust severity varied between 25 to 65%. Alternaria blight severity varied
between 25 to 70%. Powdery mildew severity varied between 30 to 65%. In Brassica rapa, symptoms
of viral infections such as Turnip mosaic virus (TuMV) and Turnip yellows virus (TuYV) were
observed.
BPR: In Brassica species, symptoms of viral infection primarily caused by TuMV between 40 to
70% was observed at 20 DAS particularly in late sown crop in the experimental field.
Entomology

The crop season 2024-25 witnessed moderate to high population development of mustard
aphid on different Brassica species. Out of 153 IVT entries, 29 entries were found to be moderately
resistant to mustard aphid since these recorded Aphid Infestation Index (AIl) < 2.0. These included
RH 1999-18, JD 6, KMR (E) 24-2, PM 25, NPJ 274, NJ124-401, NPJ 278, RL-19-237, RL-19-162,
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RCC-4 (ZC), KMR-24-4, SKM-2209, RAURD-14-18, NPJ-280, RH-2265, RKM-588, RH 2299-64,
RH 1424, NPJ 281, RAURD-14-18, DRMR1J-22-2, RH 2370, NPJ-280, RGN-592, NPJ 276, ORM-
2019-30, 4205D300-01, KBH-5256 (NC) and PM 30 (NC) were comparatively better since these
recorded. All of <2.0. Similarly, in AVT-I and AVT-II entries out of all the 46 entries screened, none
was found to be resistant while eight entries viz. Basanti (WRR Check), CS-60 (LR), DRMRHT-18-
65, Kranti (NC), NPJ-268, Varuna, RH-2299-63 and NPJ-271 recorded AIl <2.0. Among the 10
AVT-II entries screened under artificial conditions, all were found susceptible.

The highest yield losses were observed in RH 1975 (35.9%), BPM 11 (28.0%) and PBR 357
(25.8%) at Ludhiana and RH 1975 (25.45%) and BPM 11 (24.50%) at Dholi (Table 5.2). It was
followed by 21.09% yield loss in TS 38 at Shillongani and 20.56% in BPM 11 at New Delhi, 17.60%
in BPM 11 at Hisar and 17.6% in Varuna at Pantnagar.

Moderate to high population of mustard aphid was reported at many centres from 1% to 13®
standard week with peak during 7™ to 11" standard week. Low to moderate activity of cabbage
caterpillar was recorded both under timely and late sown conditions at LDH. It remained active from
5M-12' standard week under timely and late sown conditions. Cabbage aphid remained active from
8M-14" SMW at Ludhiana under late sown conditions. At Shillongani, low to moderate activity of
sawfly was observed from 49" SMW to 7" SMW at Shillongani while flea beetle remained active
from 49" SMW to 11" SMW. Mustard aphid at this centre remained active from 51 SMW to 13™
SMW although it remained at low levels. Low population of painted bug was observed from 42-48
standard week at MOR while mustard aphid remained active from 49" to 13™ SMW though at low
levels. The activity of coccenellid predators was low to moderate during 50 -13% standard week.

The alate aphid population was recorded by seven centres. Alate aphid appeared as early as
43" week at LDH. It started increasing at most of the centres from 50" -1 std. week and reached its
peak from 6™ 10™ std week. The highest peak (6447.6 aphids/ trap) was recorded from SKN during 9"
std. week. After 12 std. week a general trend of decline in aphid population was observed which
disappeared from most of centres after 15" standard week.

Exogenous application of salicylic acid at 1.0 and 1.5 mM resulted in significantly lower
aphid population compared to control at HSR, MOR, SKN, DOL, SHL and LDH. Although, it
was not as effective in suppressing the aphid population as thiamethoxam 25 WG @ 0.1 g/l water but
it resulted in slow population development compared to control.

Aphid herbivory resulted in changes in biochemical parameters of host plant. At HSR, 22.6—
35.5% increase in peroxidase activity was recorded after aphid feeding in different genotypes.
Similarly, increase in myrosinase activity and total phenols, ortho-dihydroxy phenols and flavonols
content was observed after aphid feeding. On the other hand, a reduction in total glucosinolates
content was observed which ranged from -6.1 to -21.7 in different genotypes. Almost similar results
were obtained at PNT and LDH. In general, there was an induction of most of the defense related
compounds after aphid feeding in B. juncea and B. napus.

Survey and surveillance at farmer’s fields revealed variable activity period of insect-pests at
different locations. At Hisar, mustard aphid remained active from January to March with low activity.
Some activity of flea beetle was observed during January while painted bug activity was observed
during December. At Morena, mustard aphid remained active from first fortnight of December to first
fortnight of February though at low levels. Painted bug remained active from second fortnight of
October to second fortnight of December with low to moderate levels. At Pantnagar mustard aphid
remained active at low levels from 45" SMW to 13" SMW while sawfly remained active from 45% to
11" SMW. At SK Nagar low activity of mustard aphid was observed from 2™ fortnight of December
to 2" fortnight of February while coccinellids remained active at low levels from first fortnight of
December to 2™ fortnight of February. At Shillongani, mustard aphid and sawfly remained active at
low levels during second fortnight of December. At Ludhiana, mustard aphid remained active first
fortnight of February to second fortnight of March at low to moderate levels. Low activity of cabbage
caterpillar and coccinellids was observed from second fortnight of February to second fortnight of
March.
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Plant Physiology

Three experiments were conducted to evaluate mustard genotypes for abiotic stresses under
different agro-climatic zones. One experiment aimed to assess the effectiveness of biostimulants in
mitigating drought stress, while another focused on testing microbial formulations to alleviate heat
stress at the terminal stage in Indian mustard.

In the first experiment, thirty-five mustard genotypes were evaluated for high-temperature
tolerance at the seedling stage under both laboratory and field conditions. According to the selection
criteria, genotypes with seedling mortality <20% and dry weight >35 mg per 10 seedlings were
considered tolerant under controlled conditions. However, the results revealed that none of the
genotypes met these criteria in laboratory conditions. In the field, the highest dry matter of 10 plants
was observed in PRO 5111 (26.1 g), followed by DRMRCI 125 (25.8 g) and NJI 24-401 (25.4 g), all
with seedling mortality <20%. Despite this, none of the genotypes met the selection thresholds in field
conditions either. In the second experiment, thirty-one genotypes of Brassica juncea were evaluated
for drought tolerance under field conditions across five locations. The genotypes RH 2265, DRMR
21-17, DRMR 2020-3, DRMRCI 148, RGN 229, DRMR 2019-7, and DRMRCI 161 showed high
drought tolerance at multiple locations, exhibiting <20% seed yield reduction, DSI <0.5, and YSI
>0.9. These genotypes also maintained higher relative water content, chlorophyll content, and SPAD
values, with relatively low reductions in total siliquae per plant, seeds per siliqua, and 1000-seed
weight. In the third experiment, thirty-one mustard genotypes were assessed for high-temperature
tolerance at the terminal stage under field conditions across five locations. Tolerant genotypes—
defined as those with <20% seed yield reduction, HSI <0.5, and YSI >0.9—included RKM 599, NPJ
267, PRL 2022-5, DRMRDR 2195, ORM 2019-30, and NPJ 276 at the Bharatpur center, and DRMR
2018-1 at the Hisar center. However, no tolerant genotypes were identified at the Dholi, Mandore and
Ludhiana centers.

To evaluate the efficacy of biostimulants through foliar spray (two applications), drought-
tolerant varieties were tested at five locations (Bharatpur, Dholi, Hisar, Mandore and Ludhiana).
Results revealed that biostimulants effectively enhanced seed yield and biological yield by positively
influencing various traits, including relative water content, membrane stability, photosynthetic
pigment levels, siliquae on the main shoot, total siliquae per plant, number of seeds per siliqua, and
1000-seed weight. The maximum yield improvement was observed with sodium thiosulphate (5 mM)
at Bharatpur and Dholi, and with orthosilicic acid (5 ml) at Hisar and Mandore. The best benefit-cost
(B:C) ratio was recorded with sodium thiosulphate at Bharatpur and Hisar, and with orthosilicic acid
at Mandore. Additionally, field experiments were conducted to evaluate the effectiveness of a stress-
adaptive microbial formulation at the terminal stage in three mustard varieties at Hisar and Ludhiana.
The microbial formulation was applied as a seed treatment. The results showed that it had a positive
effect on membrane stability, relative water content, photosynthetic pigment levels, 1000-seed weight,
biological yield, and seed yield under both normal and late-sown conditions. Although all traits
showed some reduction under late sowing, the microbial treatment improved biological and seed yield
in most cases. An exception was noted for BPM 1825 at the Ludhiana center, where biological yield
declined under normal sowing after microbial treatment.

Biochemistry

IVT/AVT quality trials were evaluated at Bharatpur, Pantnagar, Hisar, Ludhiana and
Varanasi. Oil content among 28 genotypes ranges from 35.75 (DRMR CI (Q) 181) (CV < 0.02) to
41.08 (LES 68) (CV <0.01). Qil stability index which is the ratio of MUFA: PUFA, it ranged from
0.70 (RGN73) (CV <£0.07) to 1.71 (PMAS 1604) (CV < 0.11). Entries were also analyzed for fatty
acid profile and it has Palmitic acid ranged from 2.29% (RH 749 (ZC)(CV < 0.19) to 4.61%
(PDZ11))(CV < 0.20). Stearic acid: 0.82% (RH 749 (ZC)) (CV < 0.36) to 2.36 (PM 30 (NC)) (CV <
0.16). Oleic acid ranged 13.63% (RH 749 (ZC)) (CV < 0.32) to 49.71% (PMAS 1604) (CV < 0.01).
Linoleic acid: 15.86% ((RH 749 (ZC)) (CV< 0.05) to 40.31% (PDZ 11 (DLC)) (CV < 0.06).
Linolenic acid: 9.83 (DRMRCI (Q) 179) (CV < 0.11) to 20.73 (RH (OE) 1704). (CV < 0.09).
Eicosanoic acid: 0.97 (LES 70) (CV <0.73) to 2.09 (Varuna) (CV < 1.24). Erucic acid: 0.11 (PDZ
23#) (CV < 1.16) to 48.18 (RH 749 (ZC)) (CV < 0.06). m6: ®3 ratio ranged from 1.10 (RH 749
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(ZC)) (CV < 0.23) to 3.76 (DRMRCI (Q) 179) (CV < 0.23). SFA: MUFA: PUFA ratio ranged
between 01:05:05 (BPMQ 47 (Fillar) 01:21:09 (RGN 73). Saturated and unsaturated ratio ranged
between 0.03 to 0.07. Nutritional Profiling of entries of IVI/AVT quality trials observe total protein
ranged from 30.84 (Varuna) (CV < 0.05) to 33.96 (RGN 73) (CV < 0.01). Total antioxidant
capacity ranged from 14.50 (DRMRCI (Q) 179) (CV < 0.03) to 19.69 (LES 70) mg/g AAE (CV <
0.10). B- carotene ranged from 3.35 (DRMRCI (Q) 179) (CV < 0.09) to 4.90 (Varuna) (CV<0.12).
Total sinapine content ranged from 1.90 (PMAS 8) (CV < 0.06) to 2.45 (PDZ 11 (DLC)) (CV <
0.14). Estimation of anti-nutritional factors in quality breeding materials includes total glucosinolate
content and phytic acid analysis. Total Glucosinolate mean values for six centers (Bharatpur,
Pantnagar, Ludhiana, Hisar and BHU) were <30 pmol/g in genotypes PMAS 7 (22.95), GED-1$
(13.73 umol/g), GED 28 (16.00 umol/g), DH-2'00'7G (17.74 umol/g), PDZ 11 (DLC) (21.16 umol/g),
PMAS 1604 (27.80 pmol/g) genotypes. Glucosinolate ranged from 13.73 umol/g (GED-18) (CV <
0.24) to 81.79 pumol/g (LES 71) (CV < 0.06). Phytic acid content 2.12 (RH (OE) 1704) (CV <0.15)
to 3.07 (PDZ 11 (DLC)) (CV <£0.16) and its mean values were < 2.50% in DRMRCI (Q) 198, BPMQ
47 (Fillar), RH (OE) 1702, PM 34 (LR), PMAS 1604, PMAS 1602, DRMRCI (Q) 197, RH (OE)
1704, PDZ 23#, RH 749 (ZC), LES 68, RGN 73, Varuna, DRMRCI (Q) 172, RH (OE) 1710
DRMRCI (Q) 181 and DRMRCI (Q) (Table 15-21).

Frontline demonstrations

Under the scheme “Frontline demonstrations and other related activities of Oilseeds” funded
under the NFSM-Oilseed by DAC&FW, Ministry of Agriculture and Farmers’ Welfare, Govt. of
India, 10571 frontline demonstrations (FLDs) were conducted in 168 districts across 20 states during
2024-25 through 56 cooperating centres of AICRPRM/ ICAR institutes/ Ag. University. The
maximum FLDs were conducted in Uttar Pradesh (2110) followed by Rajasthan (2013), Assam
(1691), Madhya Pradesh (1441) and Jammu & Kashmir (545).

The maximum average yield of 2,418 kg/ha from the IP under irrigated condition was in
Punjab followed by 2,338 kg/ha in Madhya Pradesh; 2,121 kg/ha in Rajasthan; 2,097 kg/ha in West
Bengal; 1,916 kg/ha in Uttar Pradesh; 1,732 kg/ha in Uttarakhand; 1,646 kg/ha in Bihar; 1,587 kg/ha
in J&K; 1,552 kg/ha in Himachal Pradesh; 1,314 kg/ha in Chhattisgarh; 1,210 kg/ha in Assam; 1,046
kg/ha in Maharashtra; 857 kg/ha in Odisha. The maximum yield gap of 79.00% was recorded in
Maharashtra followed by 60.46 % in Jammu & Kashmir; 56.38% in Odisha; 51.25% in Assam;
42.82% in Chhattisgarh; 39.56% in Himachal Pradesh; 28.33% in Uttar Pradesh; 23.18% in Madhya
Pradesh; 21.21% in West Bengal; 19.36 % in Bihar; 12.57% in Rajasthan; 8.72% in Punjab. The
maximum ANMR/ha were Rs 29,353; Rs 27,520; Rs. 22,667; Rs. 22,430; Rs. 21,943; Rs. 21,827; Rs.
20,436; Rs. 19,597; Rs. 13,134; Rs. 13,093; Rs. 12,375; Rs. 11,775; Rs. 11,416; in Jammu &
Kashmir, Madhya Pradesh, Uttar Pradesh, Maharashtra, Chhattisgarh, Himachal Pradesh, West
Bengal, Assam, Uttarakhand, Bihar, Odisha, Rajasthan, Punjab, respectively. The cost of cultivation
ranged from Rs. 11,411/ha in Chhattisgarh to Rs. 40,754 /ha in Bihar in IP under irrigated Whole
package demonstrations.

The maximum average yield of 1,459 kg/ha from the IP of WP demonstrations under rainfed
conditions was in Rajasthan followed by 1,347 kg/ha in Bihar; 1,330 kg/ha in Jharkhand; 1,279 kg/ha
in Himachal Pradesh; 1,221 kg/ha in Jammu & Kashmir; 1,118 kg/ha in Uttarakhand; 996 in Manipur;
974 kg/ha in Assam; 961 kg/ha in Meghalaya; 914 kg/ha in Tripura; 803 kg/ha in Andhra Pradesh;
755 kg/ha in Odisha. The maximum yield gap of 72.00% was recorded in Arunachal Pradesh followed
by 58.13% in Tripura; 50.09% in Odisha; 47.61% in Jharkhand; 40.66% in Jammu & Kashmir;
33.24% in Assam; 28.8% in Uttarakhand; 27.9% in Himachal Pradesh; 27.42% in Rajasthan; 26.44%
in Meghalaya; 21.76% in Manipur; 4.58 % in Bihar. The maximum ANMR/ha were Rs 22,286; Rs
20079; Rs 17,698; Rs 16,579; Rs 13638; Rs 13,490; Rs 12,212; Rs 10,999; Rs 10,614; Rs 9,760;
Rs 8,643; Rs 2,319 in Jharkhand, Rajasthan, Andhra Pradesh, Jammu & Kashmir, Uttarakhand,
Himachal Pradesh, Tripura, Odisha, Manipur, Assam, Meghalaya, Bihar, respectively. The cost of
cultivation ranged from 14,502 Rs/ha in Rajasthan to Rs. 36,302/ha in Tripura in IP under rainfed
Whole package demonstrations.
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A total of 19 improved varieties of Indian mustard, 4 each of Gobhi sarson and Toria and 3 of
Yellow sarson were used in WP covering 13 states under irrigated condition. Under irrigated
condition, improved variety PBR 357 demonstrated in 100 FLDs in Punjab, recorded highest average
yield of 2,775 kg/ha with a yield improvement of 12% over local (FP) practice followed by RH-749
(30 FLDs) in Uttar Pradesh with average seed yield of 2,576 kg/ha with yield improvement 48.55%.
The minimum yield improvement of -0.33 % was reported from RLC-3 variety from 08 FLDs in
Punjab, while minimum average seed yield of 1,036 kg/ha was reported from PDKV Kartik variety
from 200 FLDs in Maharashtra. However, the variety TAM-108-1 in Maharashtra, recorded highest
yield improvement of 80.20% with average seed yield of 1,056 kg/ha.

The maximum yield improvement of 40% from Pitambari variety of yellow sarson in Uttar
Pradesh, 48.67% from HPGS 2 variety of gobhi sarson in Himachal Pradesh, 71.25% from
Tapeshwari variety of toria in Uttar Pradesh were recorded under irrigated condition.

Under rainfed condition, the demonstrations with Brijraj recorded the highest average seed
yield of 1,930 kg/ha with yield improvement of 29.87% in Rajasthan. In Manipur, 25 demonstrations
with NRCHB-101 recorded lowest average seed yield of 996 kg/ha with yield improvement of
21.76% over FP. However, the variety BBM-1 in Jharkhand recorded highest yield improvement of
59.55% with average seed yield of 1,361 kg/ha.

The maximum yield improvement of 27.68 % from PPS-1 variety of Yellow Sarson in
Uttarakhand, 50.09% from Sushree variety of toria in Odisha, 15.86 % from Shalimar Sarson-2
variety of Brown Sarson in Jammu & Kashmir, 34.11% from HPGS 2 variety of Gobhi Sarson in
Himachal Pradesh and 28.43% from RTM 1355 of taramira in Rajasthan were recorded under rainfed
condition.

A total of 420 FLDs with 06 component technologies for Indian Mustard were carried out by
different centres. Among the components, Seed Treatment with carbendazim @2 g/kg seed and two
foliar sprays of 0.1 % carbendazim at 45 and 60 DAS by Hisar centre had maximum average yield of
2,650 kg/ha with variety RH 1706 and RH 725, respectively. However, in Odisha the seed treatment +
late irrigated + PP+ sulphur method demonstrated a maximum yield increase of 51.30% under timely
irrigated conditions, accompanied by the highest ANMR of Rs 23,313/ha at the Hisar centre in
Haryana with RH 1706 Variety. Further, the Bawal centre showed yield enhancements of 11.3%,
8.7% and 8.66% over the FP in the Improved variety with Best Management practices, Sulphur
application: Gypsum application @ 100 kg/acre and Sclerotinia Disease Management (Applied Two
spray of Bavistine (Carbendazim) @ 1% solution at 45 and 65 DAS components, respectively.
Moreover, the sulphur application at 40 kg/ha demonstrated by the Gujarat centre resulted in 11%
yield increment and an ANMR of Rs 9,726/ha.
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< Monitoring Report >

Eight teams comprising scientists from ICAR-IIRMR and other AICRP-R&M Centres were
constituted to monitor coordinated trials, breeder seed production and front line demonstrations conducted at
different coordinating and voluntary centres. Monitoring was conducted during Feb. — March, 2025 by the

monitoring teams as per the schedule given below:

Zone | Team Centres Duration
I+ Team Leader Kangra, Dhaulakuan | 02 - 07 March
11 Dr. R. L. Choudhary, Sr. Scientist, Agronomy, ICAR-IIRMR, Bharatpur | Bajaura, Una 2025
Team Members Chatha, Ludhiana
Dr. Indu Rialch, Plant Breeder, PAU, Ludhiana
Dr. Sarwan Kumar, Sr. Entomologist, PAU, Ludhiana
I+II | Team Leader New Delhi 14- 17 February
+ Dr. Kartikey Srivastava, Professor, Pl. Breeding, IAS, BHU, Varanasi Bharatpur 2025
III | Team Members Modipuram
Dr. H. K. Sharma, Sr. Scientist, P1. Breeding, ICAR-IIRMR, Bharatpur | Pantnagar
Dr. V. D. Meena, Sr. Scientist, Agronomy, ICAR-IIRMR, Bharatpur
Dr. Rakesh Punia, Pl. Pathologist, CCSHAU, Hisar
III + | Team Leader Kanpur, Varanasi, | 26 Feb. — 01
v Dr. H. S. Meena. Pr. Scientist, P1. Breeding, [CAR-IIRMR, Bharatpur Jhansi, Banda, | March, 2025
Team Members Morena
Dr. Shubha Trivedi, PI1. Pathologist, RLBCAU, Jhansi
Dr. M. S. Negi, Agronomist, GBPUA&T, Pantnagar
Dr. Ashok Kumar Dehinwal, Asstt. Scientist, CCSHAU, Bawal
I Team Leader Hisar, Alwar, 17-19 February
Dr. R. S. Jat, Pr. Scientist, Agronomy, ICAR-IIRMR, Bharatpur Bawal, Karnal, 2025
Team Members Sriganganagar
Dr. Manohar Ram, P1. Breeder, SKNAU, Jobner Abohar
Dr. G. P. Gangwar, Pl. Pathologist, SDAU, S. K. Nagar
Dr. Vinod Goyal, P1. Physiologist, CCSHAU, Hisar
III + | Team Leader Jobner 05- 09 February
v Dr. Naveen Singh, Pr. Scientist, ICAR-IARI, New Delhi Mandor 2025
Team Members Pali (Sumerpur)
Dr. N. R. Bhardwaj, Scientist, Pl. Pathology, ICAR-IIRMR, Bharatpur S.K. Nagar
Dr. B. S. Meena, Assoc. Prof. Agronomy, AU, Kota Kota, Jaipur
V+ | Team Leader Shillongani 13-18 February
VIl Dr. Arun Kumar, Pr. Scientist, Cytogenetics, [CAR-IIRMR Bharatpur Kalyani, Dholi 2025
Team Members Kanke, Ranital
Dr. Arun Kumar, Scientist, P1. Breeding, BAU, Kanke, Ranchi
Dr. Rajesh Kumar, PI. Breeder, TCA, RPCAU, Dholi
Dr. Harvir Singh, Scientist, Agronomy, ICAR-IIRMR, Bharatpur
VI Team Leader Bilaspur, 16- 22 February
Dr. Bhagirath Ram, Pr. Scientist, Pl. Breeding, ICAR-IIRMR, | Ambikapur, Kanker, | 2025
Bharatpur Jagdalpur
Team Member
Dr. D. C. Salam, PI. Pathologist, RRS, Jagdalpur
VI Team Leader Imphal,  Pasighat, | 27 Feb. - 05
Dr. B. L. Meena, Sr. Scientist, Plant Breeding, [CAR-IIRMR Bharatpur | Bermiok, Tripura March, 2025

Team Members
Dr. Pushparani Senjam, Jr. Breeder, CAU, Imphal
Sh. Karnal Singh, Chief Tech. Officer, ICAR-IIRMR Bharatpur
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Centre wise salient observations

Zone I

KNG

All trials allotted to this centre were conducted as per technical programme. Expression of the crop
was good.
DLK

All the three trials were conducted as per technical programme. However, thinning was not done
properly
BJR

Trials were well managed and conducted as per technical programme, though crop growth and
expression was found sub-optimal
UNA

The trial was conducted as per technical programme. However, across the entries, a significant
variation was observed in plant stand and crop growth which might be due to soil fertility gradient.
CHT

Trials were well managed and conducted as per technical programme, Expression of the crop was
good.
PNT

All the allotted trials were well conducted as per the technical programme and expression of crop was

very good. Monitoring team suggested to reject two trial 5.1 (A, B, C) and 5.4 of entomology due to very
poor plant population However, high infestation of aphid observed in remaining entries.

Zone 11
LDH
All the Plant Breeding, Agronomy, Plant Pathology and Entomology trials were conducted as per
technical programme and the overall expression was good. However, poor crop germination was noticed
under the trial no 3.7 (Nano- fertilizer)
ABH
All the trials were conducted as per the technical programme. Performance was good and also
conducted all the FLD’s.
NDH
All allotted trials were conducted as per the technical programme. Overall performance of
experiments was excellent. Seed for NDN-WR (4.4) was not supplied.
MOD
Poor plant stand, improper plant spacing intercultural operations not followed properly. Hence both
the trials IVT(TS) & AVT-I+II (TS) were rejected.
BAW
Conducted all the trials as per the technical programme. Excellent layout design and crop
performance.
HSR
Trials were well managed and conducted as per the technical programme. Agronomy trials were not
conducted properly as per protocol.
ALW
Trials were well managed and conducted as per the technical programme.
SGN

All the trials were conducted as per the technical programme and expression of the crop was good.

Zone 111
BPR
All allotted experiments conducted as per the technical programme. Overall performance of all trials
was very good.
MOR
All the allotted trials were well conducted as per the technical programme and expression of crop
was excellent.
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BND

All the trials were conducted properly as per the technical programme. The growth and expression of
the crop was excellent.
KPR

All the trials were conducted as per technical programme. Overall growth and expression was good.
JHS

In plant breeding trials out of six, three trials namely IHT, AHT-I and AVT I+II (TS) were on spot
rejected by the monitoring team due to very less population in majority of the entries. IVT (TS) and IVT
(QM) trials were satisfactory and the growth and expression of IVT (LS) was excellent.
KOT

The trials were conducted as per the technical programme. All trials of plant breeding and agronomy
conducted properly.
ZONE IV
JPR

Trial were conducted as per the technical programme and expression of the crop was good.
SKN

Trials were conducted as per the technical programme. Entries in the trial IVT(EM), except MCN
(E) 24-18, look longer time to mature and them maturity was almost similar to entries raised in timely sown
trials. The trial 5.2 (Assessment of yield loss by mustard aphid) was rejected due to higher incidence of white
rust disease appeared in the trial even after spraying the entries with recommended dose of mancozeb.
PLI

The breeding trials were conducted as per the technical programme. These trials were very well
managed and expression of the crop was very good. The agronomy trial was sown after the cut-off date of
sowing mentioned in the technical programme.
MDR

Trials were conducted as per the technical programme and expression of the crop was satisfactory.
IVT timely sown irrigated rejected by monitoring the due to poor plant population in some of the test entries
and poor performance due to heavy infestion of Orobanche.
JBN

Trials were conducted as per the technical programme and expression of the crop was good. The
station trials of Taramira are being conducted and the expressions of the entries were very good. The crop
was infested with Orobanche.
ZONE V
VAR

All the allotted trials conducted as per the technical programme. Trials of early mustard, yellow
sarson and IVT (Toria) were already harvested. Overall expression and growth of crop was good.
DOL

All the allotted trials of all the disciplines were conducted as per the technical programme. The crop
stand was proper and the condition of the trials were good.
KNK

All the trials were conducted the experiments as per the technical programme. BBM-1 performance
was very well at this centre.
BHU

All the trials were conducted as per technical programme. Breeder seed production of the Samporna
variety was good. All the FLDs were conducted.
SHL

All the trials conducted as per technical programme. Under toria trial one Indian mustard entry was
observed. All the FLDs were conducted.
KLN

All the allotted trials were well conducted as per the technical programme and trial performance was
satisfactory.

ZONE VI
IMP
Trials were conducted as per the technical programme and expression of the crop was good.
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TPR
All the allotted trials were well conducted as per the technical programme and trial performance was
satisfactory.

PGT

Trials were conducted as per the technical programme but due to very poor germination the
expression of the crop was not satisfactory. Hence all trials were rejected.
BMK

Trials were conducted as per the technical programme and expression of the crop was good.
Centre requested to share segregating material / fixed lines to evaluate under Sikkim state.

ZONE VII
JAG

All the allotted trials were conducted as per the technical programme and expression of the crop was
very good.
BLR

Trial was conducted as per the technical programme and expression of the crop was very good.
AKR

All the allotted trials were conducted as per the technical programme and expression of the crop was
excellent and plant stand well managed.
KNR

All the allotted trials were conducted as per the technical programme and expression of the crop was
very good.
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< 1. Seasonal Conditions

>

Weather was favourable for the mustard during the crop season 2024-25. Good rainfall was
received during monsoon in the month of September at almost all the locations. Soil moisture was sufficient
at the time of sowing, and plant growth was also good at different centers. However, long spell of fog was
reported in many parts of Rajasthan, Delhi, Haryana, and western UP which caused substantial loss in seed

and oil yield.

Zone 1

The lowest temperature -1.2 °C was reported in the month of December, 2024 at Bajaura center.
Mean maximum temperature was reported 36.4 °C at Kangra. 351.2 mm rainfall was received from October
to April 2024-25 at Bajaura center where as total rainfall reported from Sept 2024 to April, 2024 was 531.3
mm at Kangra center.

Table: 1.1 Weather conditions during crop season in Zone I

Location | Sep. 24 | Oct.24 | Nov. 24 | Dec. 24 | Jan. 25 I Feb. 25 | Mar. 25 | Apr. 25
Max. Temp. (°C)

BJR - 30.5 25.7 18.4 18.8 19.8 23.3 29.6
UNA - 32.6 27.7 20.5 21.2 23.0 26.9 34.0
KNG - 32.6 26.1 19.7 18.3 22.1 27.1 36.4
CHT 34.4 32.7 27.3 21.2 20.5 23.3 27.8 36.2
PNT 32.1 32.1 27.8 23.2 19.8 24.8 29.4 353
KAS - 32.1 27.8 23.2 19.8 24.8 29.4 -
Min. Temp. (°C)

BJR - 9.2 3.4 (1.2 1.4 24 4.9 9.5
UNA - 17.2 8.9 1.4 4.4 8.3 14.4 21.5
KNG - 19.9 13.8 6.6 6.3 9.1 12.3 19.6
CHT 24.3 18.1 11.5 4.3 5.6 7.3 10.2 16.8
PNT 25.0 20.2 134 7.2 8.1 8.3 12.0 18.3
KAS - 20.2 13.4 7.2 8.1 8.3 12.0 -
Rainfall (mm) (rainy days)

BJR NIL NIL 342(5) | 12.8(4) | 150.9 (6) 123.3(6) 30.0 (5) NIL
UNA - 9.0 NIL 39.8(2) 2.0 (1) NIL 4.8 (2) 1.2 (1)
KNG - NIL NIL 4.2(1) 6.2(3) 101.2 (5) 30.2(3) 2.0(1)
CHT 261.4 (6) 22.4(1) NIL 31.6(1) 6.4 (1) 86.6(3) 18.6 (3) 7.0 (1)
PNT 323.2(8) NIL NIL 6.0 (1) 42 (1) 52(1) 17.2 (2) 66.2 (4)
KAS - NIL NIL 6.0 (1) 4.2 (1) 52(1) 17.2 (2) -
Max. R.H. (%)

BJR - 85.0 77.2 85.3 84.4 83.1 85.0 85.4
KNG - 81.9 80.5 82.0 85.6 84.4 79.1 71.9
CHT 88.0 90.0 92.0 93.0 95.0 92.0 87.0 68.0
PNT 90.0 86.4 91.4 91.7 93.6 92.0 84.3 66.4
KAS - 86.4 91.4 91.7 93.6 92.0 84.3 -
Min. R.H. (%)

BJR - 22.5 23.8 26.5 23.9 29.1 29.0 23.9
KNG 62.0 63.6 64.9 68.6 68.3 66.1 57.5
CHT 62.0 55.0 52.0 45.0 58.0 52.0 45.0 27.0
PNT 72.9 54.4 50.1 44.6 62.5 45.0 35.6 27.1
KAS - 54.4 50.1 44.6 62.5 45.0 35.6 -
Sunshine (hours/day)

BJR - 7.5 6.5 5.3 4.2 5.3 6.5 -
CHT 7.6 7.1 4.0 4.0 4.5 5.2 7.1 7.7
PNT 5.5 7.2 4.4 6.5 4.4 7.6 9.0 9.4
KAS - 7.2 4.4 6.5 4.4 7.6 9.0 -
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Zone I1

The mean maximum temperature varied from 17.1 °C (Ludhiana) in December, 2024 and at Abohar
in January, 2025 to 39.6 °C (Bawal) in the month of April, 2025. The minimum temperature 6.1 °C was
reported at Sriganganagar center during the month of December, 2024. Good precipitation was received
during crop season at all the centers except Sriganganagar. Maximum morning relative humidity was
observed at Bawal (94.5%) in the month of January, 2025
Table: 1.2 Weather conditions during crop season in Zone I1

Location | Sep. 24 | Oct. 24 | Nov. 24 | Dec. 24 | Jan. 25 | Feb. 25 | Mar. 25 Apr. 25
Max. Temp. (°C)

BAW 30.8 35.8 30.6 21.2 19.3 25.6 31.3 39.6
SGN - 349 28.8 21.8 21.0 244 304 -
LDH - 333 26.9 17.1 18.7 224 28.2 37.5
ALW 32.6 32.6 27.7 22.5 23.0 25.5 31.6 -
NDH 33.3 34.7 38.8 22.0 19.8 26.0 31.9 38.9
ABR - 33.7 27.2 18.8 17.1 - - -
Min. Temp. (°C)

BAW 25.0 20.4 13.9 6.5 7.0 8.6 13.3 20.8
SGN - 17.7 9.4 6.1 8.1 13.5 17.7 -
LDH - 20.0 14.0 8.5 7.6 10.2 12.8 20.8
ALW 23.8 19.5 13.5 9.5 11.0 11.3 17.3 -
NDH 252 20.5 13.5 7.1 7.6 11.3 14.6 21.1
ABR - 18.7 12.5 4.6 17.1 - - -
Rainfall (mm) (rainy days)

BAW 134.0 (5) NIL NIL 32.2(2) 33.5(3) 5.0 (1) 24.0 (3) 13.5(2)
SGN - NIL NIL NIL 4.6 (1) 3.0 (1) NIL -
LDH - 0.4 NIL 32.0 6.8 31.0 2.6 2.2
ALW 165.0 NIL NIL NIL NIL NIL NIL -
NDH 167.1 NIL NIL 49.7 11.3 1.2 22 0.4
ABR - 3.5 11.0 4.5 15.3 - - -
Max. R.H. (%)

BAW 92.5 79.5 86.4 87.8 94.5 88.3 74.0 48.0
SGN - 86.0 69.2 90.3 80.9 68.1 86.0 -
LDH 85.0 91.0 93.0 93.0 89.0 83.0 55.0
NDH 89.0 83.5 88.5 85.2 91.2 83.0 77.7 64.9
ABR 82.5 83.7 83.8 88.7

Min. R.H. (%)

BAW 63.5 30.5 31.6 46.3 63.8 46.5 252 20.3
SGN - 67.5 58.8 65.4 56.5 48.6 67.5 -
LDH - 39.0 46.0 67.0 58.0 47.0 37.0 20.0
NDH 69.7 42.9 47.9 55.0 73.6 61.9 55.7 46.2
ABR - 32.7 36.0 39.2 54.0 - - -
Sunshine (hours/day)

BAW 4.2 7.3 4.7 5.0 4.9 7.0 7.3 7.8
SGN - 4.6 3.6 3.5 8.1 6.9 4.6 -
LDH 7.6 3.7 2.0 4.9 6.4 9.6 9.6
ALW - - - - - - - -
NDH 44 7.0 3.2 4.7 44 6.9 8.6 8.6
ABR - - - - - - - -
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Zone 111

Maximum temperature varied from 19.3 °C to 40.1 °C at Bharatpur in January, 2025 and April
2025, respectively. The minimum temperature ranged from 7.0 °C to 25.6 °C during the crop season. Kota
center reported the highest morning humidity during January, 2025.
Table: 1.3 Weather conditions during crop season in Zone II1

Location | Sep.24 | Oct.24 | Nov.24 | Dec.24 | Jan.25 | Feb.25 | Mar.25 | Apr.25
Max. Temp. (°C)
KPR 33.1 34.4 29.8 24.2 20.8 27.1 32.5 38.0
BPR 323 35.1 29.8 21.3 19.3 26.3 33.1 40.1
KOT - 35.4 31.1 24.4 21.9 28.5 35.1 -
MOR 31.7 33.6 27.6 23.8 21.9 27.8 33.6 -
JAI - 32.6 28.5 23.8 22.1 27.8 33.8 -
JHS 32.6 35.0 30.5 25.0 233 28.2 34.2 37.4
Min. Temp. (°C)
KPR 25.3 21.7 13.8 8.9 7.8 10.9 14.9 21.1
BPR 25.6 21.7 14.4 7.9 7.6 10.3 13.8 22.3
KOT - 22.6 14.6 8.3 9.4 13.9 16.1 -
MOR 25.2 22.5 24.2 8.5 9.1 12.7 16.4 -
JAI - 19.0 11.6 7.3 7.1 11.2 15.1 -
JHS 25.4 19.8 11.8 7.1 7.0 12.7 11.8 14.8
Rainfall (mm) (rainy days)
KPR 269.0 (10) | 11.3(2) NIL 1.6 2.2 NIL NIL 14.2 (2)
BPR 241.2(11) | 33.3(2) NIL 19.4 (1) 24.4(4) 0.2 (1) 6.4 (1) 34(2)
KOT - 16.0 (2) NIL 13.8 (1) 4.1(1) NIL NIL -
MOR 287.7 NIL NIL 10.5 5.5 2.0 NIL -
JAI - NIL NIL 7.5 15.5 1.0 NIL NIL
JHS 299.8 0.6 NIL 13.0 1.6 0.8 NIL NIL
Max. R.H. (%)
KPR 86.0 85.0 92.0 86.0 90.0 80.0 70.0 58.0
BPR 90.1 82.5 83.1 82.9 88.7 83.7 75.2 75.2
KOT - 72.8 78.6 93.2 93.0 79.9 64.2 -
MOR 83.3 68.9 70.6 74.1 66.5 60.4 57.2 -
JAIL - 66.1 72.6 76.5 84.1 78.2 70.4 -
JHS 91.6 86.6 89.8 84.7 85.4 70.5 67.0 64.5
Min. R.H. (%)
KPR 72.0 51.0 48.0 46.0 58.0 38.0 35.0 31.0
BPR 78.8 66.7 55.2 68.5 77.3 66.5 78.4 78.3
KOT - 51.1 53.8 68.9 78.3 50.3 20.9 -
MOR 69.3 53.6 53.3 45.9 57.9 52.2 49.4 -
JAI - 37.1 43.5 67.6 62.7 60.8 57.5 -
JHS 73.5 47.1 39.0 49.0 51.1 44.7 33.6 29.8
Sunshine (hours/day)
KPR 4.7 5.0 4.0 3.8 2.9 8.2 8.8 9.0
BPR 4.6 8.0 6.5 4.7 4.7 7.6 8.9 9.3
KOT - 8.6 8.3 5.8 6.0 8.7 9.8 -
Zone IV

The maximum temperature ranged from 26.9 °C to 36.0 °C, while minimum remained from 10.2
C to 25.1 °C during crop season. The noon hour humidity ranged from 30.0 to 75.5% while highest morning
hour relative humidity was reported at S.K. Nagar center during the month of September, 2024. Bright

sunshine hours 3.7 to 11.2 were observed during the crop season.
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Table: 1.4 Weather conditions during crop season in Zone IV

Location | Sep.24 | Oct.24 | Nov.24 | Dec.24 | Jan.25 | Feb.25 |  Mar. 25
Max. Temp. (°C)
JUG 31.9 36.0 29.8 28.3 28.5 - -
SKN 33.0 35.7 32.7 26.9 27.4 31.3 -
NGP 31.3 32.2 33.7 27.9 30.7 33.2 -
JAL - 34.0 32.0 29.9 30.4 34.1 -
Min. Temp. (°C)
JUG 24.1 20.0 20.5 13.7 13.7 - -
SKN 25.1 22.0 14.5 10.3 10.2 12.3 -
NGP 23.4 15.5 16.6 11.9 13.7 15.4 -
JAL - 21.4 14.1 13.0 13.4 14.8 -
Rainfall (mm) (rainy days)
JUG 267.5(09) | 88.5(7) NIL NIL NIL - -
SKN 190.2 (8) 7.6 (1) NIL NIL NIL NIL -
NGP 1658 (6) | 282(1) | 20.2(1) 1.4 (1) NIL NIL -
JAL - 122.1(5) NIL NIL NIL NIL -
Max. R.H. (%)
JUG 91.0 82.0 62.0 71.0 76.0 - -
SKN 92.0 83.2 83.3 81.3 83.8 78.3 -
NGP 90.5 74.2 70.5 76.5 72.6 51.3 -
JAL - 78.5 62.4 62.5 66.0 70.2 -
Min. R.H. (%)
JUG 69.0 34.0 44.0 35.0 31.0 - -
SKN 73.3 43.2 23.3 33.0 324 37.3 -
NGP 75.5 50.2 41.0 61.5 48.8 30.0 -
JAL - 56.7 45.1 50.3 46.6 45.5 -
Sunshine (hours/day)
JUG 5.4 9.3 11.2 6.9 8.6 - -
SKN - - - - - - -
NGP 3.7 8.6 8.1 5.8 6.8 7.8 -
JAL - 5.2 8.2 10.9 7.6 8.7 -
Zone V

Good rain (407.0 mm) was received during the September month at Kanke center. The maximum
temperature ranged from 18.7 °C to 35.5 °Cwhile minimum temperature ranged from 9.0 to 26.1 °C during

the crop season. Maximum relative humidity ranged from 63.0 to 98.6% during crop season.
Table: 1.5 Weather conditions during crop season in Zone V

Location | Sep.24 | Oct.24 | Nov.24 | Dec.24 | Jan.25 | Feb.25 | Mar.25 | Apr.25
Max. Temp. (°C)

VAR - 33.2 28.2 23.2 18.7 26.9 32.8 -
SHL 343 29.7 29.2 25.2 24.1 25.8 28.3 -
SBR 32.7 30.5 28.9 24.4 20.7 26.7 31.0 34.2
DOL 33.1 32.0 30.1 25.6 20.1 26.7 30.5 -
KNK 31.9 30.8 27.0 24.7 23.1 25.8 29.8 35.5
KLN 32.8 32.1 29.1 26.8 24.7 29.1 33.8 -
Min. Temp. (°C)

VAR - 24.9 15.0 10.1 8.4 14.1 17.8 -
SHL 24.7 21.7 17.0 13.0 12.8 14.4 16.8 -
SBR 26.1 23.6 16.9 9.6 9.0 10.9 16.8 20.3
DOL 25.5 23.3 17.9 9.5 9.3 10.3 14.6 -
KNK 223 19.7 13.2 8.4 6.4 14.0 17.0 21.2
KLN 25.5 23.8 17.6 123 11.1 15.0 19.3 .
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Rainfall (mm) (rainy days)

VAR - 3.6 NIL 1.0 1.4 NIL 0.3 -
SHL 102.4 (8) 206.0(12) 6.0 (1) NIL 24.0(1) 23.2 (4) 33.0(2) -
SBR 242.0 47.1 NIL NIL NIL 0.4 NIL 88.1
DOL 33.2 NIL NIL NIL NIL NIL NIL NIL
KNK 407.0 (13) 63.0 (4) NIL 2.0 (1) NIL 4.0 (1) 52.8 (4) 48.6 (4)
KLN 335.1 235.3 1.4 10.5 NIL 52.6 2.7 -
Max. R.H. (%)
VAR - 87.4 90.8 84.5 79.6 76.5 63.0 -
SHL 90.5 93.0 87.3 90.7 88.7 86.0 83.4 -
SBR 84.7 85.4 86.6 87.3 87.1 85.1 82.4 80.1
DOL 92.5 94.5 95.3 97.2 97.0 95.5 91.8 -
KNK 87.0 87.0 86.0 86.0 86.0 86.0 86.0 87.0
KLN 97.5 97.5 97.8 98.6 98.4 96.7 943 -
Min. R.H. (%)
VAR - 60.0 49.5 51.8 53.2 48.8 37.3 -
SHL 70.4 82.7 71.7 63.0 63.5 54.9 53.5 -
SBR 77.5 78.1 80.2 80.9 78.1 74.9 68.4 62.3
DOL 73.5 66.5 58.5 50.8 71.0 61.5 61.3
KNK 70.0 70.0 70.0 70.0 70.0 69.0 70.0 70.0
KLN 88.8 87.3 68.3 67.1 60.7 52.4 38.8 -
Sunshine (hours/day)
VAR - 6.1 3.3 3.6 3.9 8.1 9.0 -
SHL - - - - - - - -
SBR 4.7 2.9 2.7 1.7 2.0 5.0 4.6 5.2
DOL 5.4 4.6 3.0 4.9 1.9 6.8 7.2 -
Zone VI

Good rain was received during the September month. The maximum temperature ranged from 20.2 °C
to 34.1°C while the minimum temperature ranged from 5.4 to 22.7 °C during the crop season. Maximum
relative humidity ranged from 53.8 to 98.0 during the crop season.
Table: 1.6 Weather conditions during crop season in Zone VI

Location | Sep. 24 | Oct.24 | Nov.24 | Dec.24 [Jan.25  [Feb.25 | Mar.25 [ Apr.25
Max. Temp. (°C)

PGT - 273 30.0 252 24.7 20.1 24.0 25.0
TPR 34.1 33.1 29.6 26.6 25.1 27.0 33.8 -
IMP - 30.5 29.4 26.5 24.6 275 31.0 324
Min. Temp. (°C)

PGT - 20.4 17.1 14.0 13.0 13.0 14.0 15.0
TPR 22.7 21.4 14.6 11.3 9.8 10.0 15.6 -
IMP - 16.5 10.5 5.5 6.0 5.4 9.4 14.5
Rainfall (mm) (rainy days)

PGT - 165.7(1) | 05(1) [ 43 49.1 (3) 33.4(8) | 76.4(11) 55.9 (5)
TPR 113.8 (7) 56.7(3) | 8402 | 63.0Q2) NIL NIL 34.9 (3) -
IMP - 134.1(11) | 51.9(5) NIL 3.0 (1) 182(3) | 58.4(5) 55.8(5)
Max. R.H. (%)

PGT 68.8 53.8 55.5 59.0 76.2 75.1 68.0
TPR 95.0 96.0 96.0 96.0 98.0 94.0 93.0 -
IMP 95.1 94.8 92.5 91.4 88.9 84.9 81.6
Min. R.H. (%)

PGT - 62.9 49.7 49.9 50.9 66.4 64.3 50.0
TPR 73.0 71.0 58.0 60.0 57.0 45.0 46.0 -
IMP - 68.9 56.5 51.6 43.4 34.9 38.2 50.0

SC5




Sunshine (hours/day)
PGT - - - - - - - -
TPR 4.7 5.6 7.0 5.9 5.5 6.9 7.0 -
- 4.2 7.9 6.6 7.6 7.9 7.1 5.5
Zone VII

Maximum temperature varied from 28.3 °C to 36.0 °C during the crop season. The minimum temperature
ranged from 9.2 °C to 22.4 °C during the crop season. Bright sunshine hours 3.8 to 9.1 were observed during

the crop season.

Table: 1.7 Weather conditions during crop season in Zone VII

Location [ Sep. 24 [ Oct.24 | Nov.24 [Dec.24 [Jan.25  [Feb.25 [Mar.25 | Apr.25
Max. Temp. (°C)

BLR - 33.6 30.1 28.8 29.0 333 36.0

JAG 30.2 32.0 29.7 28.3 29.1 32.9 35.6 -
Min. Temp. (°C)

BLR 18.9 11.6 10.9 9.2 13.3 18.0

JAG 22.4 21.0 13.9 15.0 10.2 13.9 16.7 -
Rainfall (mm) (rainy days)

BLR - 2.7 (1) NIL 0.6 NIL NIL NIL -
JAG 284.1(15) 32.2(5) 0.2 50.6 (5) NIL NIL NIL -
Max. R.H. (%)

BLR - - - - - - - -
JAG 91.9 90.2 89.8 89.6 83.5 80.7 80.5 -
Min. R.H. (%)

BLR - - - - - - - -
JAG 74.5 57.7 42.0 49.2 34.1 32,5 30.5 -
Sunshine (hours/day)

BLR - 5.4 5.7 5.4 8.1 9.1 9.0

JAG 3.8 6.6 6.8 4.9 7.8 8.3 8.0 -
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< 2.Genetics & Plant Breeding >

2.1 Varietal Improvement

Sixteen centres, spread over 14 states, carried out the varietal development activities as per the
approved technical programme. The salient achievements during the year 2024-25 in toria (Brassica
rapa var toria), yellow sarson (B. rapa var yellow sarson), gobhi sarson (B. napus), Indian mustard (5.
Jjuncea), karan rai (B. carinata) and taramira (Eruca sativa) are discussed below:

2.1.1 Genetic Resource Management

A total of 7520 accessions comprising toria (1010), Indian mustard (5047), yellow sarson (442),
gobhi sarson (619), brown sarson (64), karan rai (268), taramira (Eruca sativa) (04), B. rugosa (23), B.
nigra (01), B. tournifortii (04), Crambe abyssinica (07) , S. alba (05), Sinapis alba + B. juncea
(Hexaploid) (02), Crambe sp (01), B chinenesis (01), B. fruiticulosa (04), Camelina sativa (02), Capsella
bursapastoris (02), Diplotaxis assurgens (02), Diplotaxis tenuisilique (01), Erucastrum spp (02),
Biscutella sp (01), Diplotaxis viminea (01), Lepidium sp (03), Diplotaxis muralis (01), R caudatus (01) B.
chinensis (01) and Dilotaxis erucoides (01) were maintained through appropriate mating system at
Bhubaneshwar, Dholi, Hisar, Pantnagar, Ludhiana, Kanpur, Hisar, IARI, New Delhi, Jhansi, Kangra,
Pantnagar, Chatha-Jammu, Nagpur and SK Nagar (Table 2.1.1). In addition, 340 new accessions
comprising toria (72), Indian mustard (203), yellow Sarson (55), gobhi sarson (05), and karan rai (05)
were collected. Further, 2271 accessions consisting of 2059 Indian mustard, 89 toria, 61 yellow sarson, 7
karan rai, 37 gobhi sarson, and 18 brown sarson, accessions were evaluated. On the basis of germplasm
evaluation, promising accessions were identified for seed yield, earliness, yield components, thermo-
tolerant (early and terminal stages), resistance/tolerance to diseases/pests and quality traits in toria at
Bhubaneshwar, Dholi, Chatha-Jammu, Pantnagar, Imphal, New Delhi, Ludhiana, SK Nagar, Varanasi and
Kanpur. Four traits specific genetic stocks of Indian mustard viz. DRMRCI 132 (INGR24029), DRMRCI
(Q) 57 (INGR24028), DRMR 1188 (INGR24084; IC), DRMR 1J 12-21(INGR25018) were registered by
PGRC, New Delhi.
2.1.2 Creation of genetic variability through hybridization/ mutagenesis and selection

Creation of variability is the essence and backbone of the breeding programme. To cater the need
of diverse agro-climatic conditions of the country, 51 crosses were attempted in toria, 107 in yellow
sarson at Pantnagar, Bhubneshwar, Chattha-Jammu, Imphal, and Kanpur and 1284 in Indian mustard at
Bhubaneshwar, Chatha-Jammu, Imphal, Hisar, IARI New Delhi, Ludhiana, Kanpur, Pantnagar, SK
Nagar, Dholi, Jhansi, Nagpur, Imphal and Varanasi to improve seed yield, earliness, seed size, component
traits, disease/pest resistance, heat tolerance suitable for late sown condition, normal sown, drought
tolerance, “0” and “00” quality characters, gene Pyramiding of AB/WR, introgression of AB resistance
and high oil content (Table 2.1.2). Selection of superior plants/bulks at different centres was practised in
toria, yellow sarson, Gobhi sarson, Brown sarson, B. carinata and Indian mustard. In toria, development
of composite populations after the selection was the main objective. In yellow sarson, hybridization and
selection from segregating generations were attempted at Kanpur, Bhubaneshwar and Pantnagar. In
Indian mustard, 12382 single plants were selected at New Delhi, Hisar, Jhansi, Bhubaneshwar,
Chatha-Jammu, Pantnagar, Ludhiana, SK Nagar, Jagdalpur, Varanasi, Dholi, Imphal, Nagpur,
Kangra and Kanpur. In Indian mustard, about 1478 bulks were selected from segregating and advanced
generations.

2.1.3 Evaluation of advanced breeding lines

The advanced breeding lines were evaluated under different station/state /preliminary yield
trials at various centres have been presented in Table 2.1.3. 112 strains of toria were tested at Kanpur,
Bhubaneshwar, Chatha-Jammu, Dholi and Pantnagar The yield superiority in toria station trial Was up
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to 22.07 over the check (Tapeshwari) at Pantnagar. In yellow sarson, 90 strains were tested at Kanpur,
Pantnagar and Bhubaneshwar. The yield superiority in station trial I up to 23.16 % over the check
Pitambari was recorded at Pantnagar. In Indian mustard, 611 strains were evaluated at 09 centres;
Chatha, Imphal, Hisar, Kanpur, Ludhiana, Pantnagar, Dholi, Bhubaneshwar and SK Nagar in
43 trials. Seed yield superiority up to 25.78 % over the check PAB-9511 (1890) was recorded at
Pantnagar. Ten strains at Hisar, 66 strains at Ludhiana and 18 strains at Chatha of gobhi sarson were
evaluated for seed yield and its component characters. Seed yield superiority up to 16.60 % over the
check GSC 7 was recorded at Ludhiana.

2.1.4 Hybrid Development

Efforts for hybrid development continued during 2024-25 under “Consortia Research Platform
on Hybrids”, at four centres including ICAR-DRMR Bharatpur, ICAR-IARI New Delhi, PAU Ludhiana
and CCS HAU Hisar. One Hybrid RHH 2101 (2700 kg/ha), out yielded the best varietal check; RH 749
(2336 kg/ha) by the margin of more than 15% and hybrid check; DMH-1 hybrid check (2572 kg/h) by
margin of more than 5% of seed yield over five locations in AHT-II Zone II and hence, identified during
AICRP-RM 2023-24 at Assam Agricultural University. Khanapara Campus, Guwahati (AAU, Assam).

Twenty experimental hybrids of Indian mustard, comprising five from each of four centers
were evaluated in replicated block design at all four centers. On the basis of mean seed yield over four
locations (Bharatpur, New Delhi, Ludhiana and Hisar) in CRPMLT 1, four hybrids; RHH 2404 (3125
kg/ha), DRMRHJ 2517 (3094 kg/ha), DRMRHJ 3818 (3075 kg/ha) and RHH 2407 (3060 kg/ha) out-
yielded the best check Pioneer 45546 (2926 kg/ha) by a margin of 6.8, 5.7, 5.1 and 4.6%, respectively. On
the basis of oil yield performance mean of three locations (New Delhi, Hisar and Bharatpur); three
hybrids out yielded the best check Pioneer 45546 (1256 kg/h), namely; RHH 2404 (1402 kg/h), DRMRHJ
3818 (1310 kg/ha) and DRMRHJ 2517 (1310 kg/h) with a margin of 11.6, 4.3 and 4.3 percent,
respectively. Forty experimental hybrids were evaluated in RCBD design (CRPMLT 2) keeping two
replications. On the basis of mean seed yield over four locations (Bharatpur, New Delhi, Ludhiana and
Hisar), three hybrids; DRMRHJ 2718 (3144 kg/ha), RHH 2409 (3060 kg/ha) and RHH 2417 (3040
kg/ha), out-yielded the best check Pioneer 45S46 (2945 kg/ha) by a margin of 6.7, 3.9 and 3.3%
respectively. Forty F1 crosses were evaluated in CRPMLT 3 conducted at four locations (Bharatpur,
Hisar, New Delhi and Ludhiana) in RBD keeping plot size of 3m long paired rows. On the basis of seed
yield five crosses out yielded the best check DMH 1 (3143 kg/ha) namely; RH 2299-30/ DRMRIJ 21-31
(3541kg/ha), MIB 37/ TN 3 (3509kg/ha), MIB 36/ M 37 (3495 kg/ha), RH 2265/ PR-2019-9 (3456
kg/ha), and MJB 27/ RC 273 (3301 kg/ha) with margin of 13.8,12.7, 12.2, 10.8 and 9.7 percent
respectively. Two hundred fifty-three (253) experimental hybrids including 68, 46, 57 and 82 at IIRMR,
CCSHAU, IARI, and PAU, respectively were evaluated at respective centers. Each center identified
promising hybrids at their location. Eight hundred twenty (820) F1 crosses including 54 at ICAR-IIRMR,
197 at CCSHAU, 376 at ICAR-IARI and 193 at PAU were evaluated. Superior crosses were identified at
each center. CMS and restorers are being converted in total 421 and 178 nuclear backgrounds,
respectively, through back-crossing. In addition to this a total of 213 CMS and 103 restorer lines were
maintained. Seed of 253 experimental hybrids and 691 F1 crosses was produced for evaluation in the next
year. A set of 60 lines shared during last year & comprising CMS, maintainer and restorer, 15 from each
collaborative center were utilized and maintained. A white rust resistant genotype of Indian mustard
(DRMRIJ 12-21) was registered by Plant Germplasm Registration Committee (PGRC) of Indian Council
of Agricultural Research, New Delhi in its meeting held on March 24, 2025. Efforts are underway to
improve parental lines for white rust resistance, quality and other agronomic traits. A set of 40 inbred
lines derived from diverse inter- and intra-specific hybridization, 10 from each centre, was constituted and
evaluated for agronomic performance.
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Breeder seed production:

Indents of 95.32 q breeder seed of 86 Rapeseed-Mustard varieties were received from Department of Agriculture and
Cooperation (DAC), Ministry of Agriculture and Farmers Welfare, Govt. of India for production during 2024-25. The
allocation was made to 22 centers for the production of 95.32 q of 86 Rapeseed-Mustard varieties during 31 Annual
Group Meeting was held at AAU Guwahati, Assam. Against the indent of 95.32q, 252.42q Breeder Seed was produced,
indicating a surplus availability of 157.10q. Breeder seed of 01 variety RVT-2 of toria; 02 varieties Vasundhra, and
Urvashi of Indian mustard; 01 variety Subinoy of yellow sarson could not be produced. Further, less quantity of PDZM 35
and PDZM 36 of Indian mustard and T-9 of toria were produced. In addition, 39.45q breeder seed of 09 varieties was also
produced by different centers. The center and variety wise details of breeder seed production are presented in Table 2.2.

Breeder Seed production of indented Rapeseed Mustard varieties during 2024-25

Actual | Production
;’0' State Producing centre Crop Name of variety X:giigiti Eﬁgl t(q) ﬁ(l)l::ca gg(l)ld(‘(llc) Slgtp ::s[/)(:f'ﬁ
on BSP-1
target(q)

1 Assam AAU, Shillongani Toria AAU TS 38 2021 1.00 1.00 4.50 3.50
2 Assam AAU, Shillongani, Toria Jeuti (JT 90-1) 2020 4.00 4.00 0.30 3.70
3 Chhattisgarh IGKVV, Jagdalpur Indian mustard | Chhattisgarh Sarson 2010 2.00 2.00 2.50 0.50
4 Gujarat AAU, Anand Indian mustard | Gujarat Mustard -8 2023 0.10 0.10 7.00 6.90
5 Gujarat SDAU, SKNagar Indian mustard | Gujarat Mustard -5 2016 0.10 0.10 0.90 0.80
6 Gujarat SDAU, SKNagar Indian mustard | Gujarat Mustard -4 2015 0.20 0.20 2.00 1.80
7 Gujarat SDAU, SKNagar Indian mustard | Gujarat Mustard -2 2015 2.00 2.00 2.20 0.20
8 H.P. SAREC, Kangra Indian mustard | HPGS-1 2021 0.10 0.10 0.62 0.52
9 H.P. Kangra Gobhi Sarson | Him Sarson -1 2009 0.52 0.52 0.70 0.18
10 | Haryana CCS HAU, Hisar Indian mustard | RH 1975 2024 1.28 1.28 16.10 14.82
11 Haryana CCS HAU, Hisar Indian mustard | RH 1706 2023 0.83 0.83 9.27 8.44
12 | Haryana CCS HAU, Hisar Indian mustard | RH-1424 2023 1.27 1.27 11.93 10.66
13 | Haryana CCS HAU, Hisar Indian mustard | RH 30 1985 0.64 0.64 0.65% 0.001
14 | Haryana CCS HAU, Hisar Indian mustard | RH-725 2018 4.12 4.12 12.25 8.13
15 | Haryana CCS HAU, Hisar Indian mustard | RH 749 2013 0.05 0.05 0.10 0.05
16 | Haryana CCS HAU, Hisar Indian mustard | RH-761 2019 235 235 4.53* 2.18
17 | Haryana CCS HAU, Hisar Indian mustard | Laxmi 1991 0.30 0.30 0.60 0.30
18 | Haryana CCS HAU, Hisar Indian mustard | Vasundhra 2003 0.10 0.10 00 -0.10
19 | Haryana CCS HAU, Hisar Yellow Sarson | YSH 0401 2009 0.35 0.35 0.50 0.15
20 | Haryana CCS HAU, Hisar Toria TH-68 1991 0.10 0.10 0.22 0.12
21 Haryana CSSRI, Karnal Indian mustard | CS-64 2023 0.50 0.50 6.00 5.50
22 Haryana CSSRI, Karnal Indian mustard | CS-61 2023 0.20 0.20 5.00 4.80
23 | Haryana CSSRI, Karnal Indian mustard | CS-60 2018 0.95 0.95 12.0 11.05
24 | Haryana CSSRI, Karnal Indian mustard | CS-58 2017 0.51 0.51 7.00 6.49
25 | 1.&K. SKUAT, Jammu Indian mustard | JM 135 2022 0.25 0.25 0.50 0.25
26 | J&K SKUAT, Jammu Toria RSPT-6 2019 0.75 0.75 0.80 0.05
27 | J&K SKUAT, Jammu Gobhi sarson JGS 12-3 2022 0.50 0.50 0.70 0.20
28 | J&K. SKUAT, Srinagar Brown Sarson | Shalimar Sarson-2 2019 1.44 1.44 25 1.06
29 | Jharkhand BAU, Ranchi Indian mustard | BBM 1 2021 430 4.30 4.30 0.00
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30 | Madhya ZARS, Morena Indian mustard | Raj Vijay Mustard-1 2016 9.00 9.00 5.7 323
Pradesh
31 | Madhya ZARS, Morena Indian mustard | Raj Vijay Mustard-2 2013 6.55 6.55 6.98 0.43
Pradesh
32 | Madhya ZARS, Morena Toria Raj Vijay Toria-2 2021 0.10 0.10 0.00 -0.10
Pradesh
33 | Madhya ZARS, Morena Toria Raj Vijay Toria-3 2020 0.50 0.50 1.91 1.41
Pradesh
34 | Maharashtra COA, Nagpur Indian mustard | TAM 108-1 2021 0.10 0.10 1.00 0.90
35 | New Delhi IARI, New Delhi Indian mustard | PDZM-35 2024 0.45 0.45 0.23 -0.22
36 | New Delhi IARI, New Delhi Indian mustard | PDZM-36 2024 0.35 0.35 0.13 -0.22
37 | New Delhi IARI, New Delhi Indian mustard | Pusa Mustard-34 2023 247 247 2.53 0.06
38 | New Delhi IARI, New Delhi Indian mustard | PDZM-33 2021 1.30 1.30 1.50 0.20
39 | New Delhi IARI, New Delhi Indian mustard | PDZM-31 2018 2.53 2.53 3.00 0.47
40 | New Delhi IARI, New Delhi Indian mustard | Pusa Mustard-32 2020 4.80 4.80 10.02 5.40
41 | New Delhi IARI, New Delhi Indian mustard | Pusa Mustard-30 2013 0.90 0.90 1.20 0.30
42 | New Delhi IARI, New Delhi Indian mustard | Pusa Mustard-28 2012 0.86 0.86 1.20 0.34
43 | New Delhi IARI, New Delhi Indian mustard | Pusa Mustard-27 2011 0.51 0.51 1.00 0.49
44 | New Delhi TARI, New Delhi Indian mustard | Pusa Mustard-26 2011 0.01 0.01 0.04* 0.03
45 | New Delhi TARI, New Delhi Indian mustard | Pusa Mustard-25 2010 0.30 0.30 1.00 0.70
46 | New Delhi IARI, New Delhi Indian mustard | Pusa Agrani 1998 0.23 0.23 0.60 0.37
47 | New Delhi IARI, New Delhi Indian mustard | Pusa Jai Kisan 1998 0.10 0.10 0.30 0.07
48 | New Delhi DU, South Campus Indian mustard | Rohini ~-WRR 2 2023 0.10 0.10 0.10 0
49 | New Delhi DU, South Campus Indian mustard | Varuna -WRR2 2023 0.50 0.50 0.50 0
50 | New Dethi DU, South Campus Indian mustard | Pusa Bold -WRR2 2023 1.30 1.30 1.30 0
51 | Orissa OUAT, Bhubaneswar | Indian mustard | Sampoorna 2023 1.00 1.00 1.20 0.20
52 | Orissa OUAT, Bhubaneswar | Toria Sushree 2015 2.50 2.50 2.5 0.00
53 | Punjab PAU, Ludhiana Indian mustard | PHR 126 2021 0.05 0.05 0.10 0.05
54 | Punjab PAU, Ludhiana Indian mustard | RCH 1 2021 0.07 0.07 0.20 0.13
55 | Punjab PAU, Ludhiana Toria TL-17 2016 0.03 0.03 1.00 0.97
56 | Punjab PAU, Ludhiana Gobhi sarson GSC-7 2015 0.05 0.05 1.50 1.45
57 | Punjab PAU, Ludhiana Gobhi sarson GSL-1 1987 0.10 0.10 1.00 0.90
58 | Rajasthan DRMR, Bharatpur Indian mustard | BPM-11 2024 2.39 2.39 7.00 4.61
59 | Rajasthan DRMR, Bharatpur Indian mustard | Giriraj 2013 432 432 13.00 8.68
60 | Rajasthan DRMR, Bharatpur Indian mustard | DRMR 1165-40 2020 1.45 1.45 4.00 2.55
61 | Rajasthan DRMR, Bharatpur Indian mustard | NRCHB 101 2009 0.27 0.27 10.00% 9.73
62 | Rajasthan DRMR, Bharatpur Indian mustard | Radhika 2021 1.62 1.62 4.10 2.48
63 | Rajasthan DRMR, Bharatpur Indian mustard | DRMR 150-35 2020 5.61 5.61 9.30 3.69
64 | Rajasthan DRMR, Bharatpur Indian mustard | Brijraj 2021 0.10 0.10 0.90* 0.80
65 | Rajasthan DRMR, Bharatpur Indian mustard | NRCDR 601 2010 0.10 0.10 0.20* 0.10
66 | Rajasthan DRMR, Bharatpur Yellow Sarson | NRCYS 05-02 2009 0.12 0.12 0.40 0.28
67 | Rajasthan ARS, Sriganganagar | Indian mustard | RGN-298 2015 0.50 0.50 1.50 1.00
68 | Rajasthan SKNAU, Jobner Taramira RTM-1351 2017 0.10 0.10 0.50 0.40
69 | Rajasthan SKNAU, Jobner Taramira RTM-1355 2017 0.20 0.20 1.25 1.05
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70 | Rajasthan SKNAU, Jobner Taramira RTM-1624 2022 0.10 0.10 0.40 0.30
71 | Uttar Pradesh | CSAUA&T, Kanpur | Indian mustard | Urvashi 2001 0.10 0.10 0.00 -0.10
72 | Uttar Pradesh | CSAUA&T, Kanpur | Toria Azad Chetna 2021 1.08 1.08 1.30 0.22
73 | Uttar Pradesh | CSAUA&T, Kanpur | Toria Bhawani 1986 0.40 0.40 0.50 0.10
74 | Uttar Pradesh CSAUA&T, Kanpur | Toria Tapeshwari 2018 1.80 1.80 3.49 1.69
75 | Uttar Pradesh CSAUA&T, Kanpur | Toria T-9 1975 0.10 0.10 0.01 -0.09
76 | Uttar Pradesh | CSAUA&T, Kanpur | Yellow Sarson | Pitambari 2018 0.12 0.12 0.70 0.58
77 | Uttarakhand GBPUAT, Pantnagar | Toria Pant Hill Toria-1 2017 0.30 0.30 5.00 4.70
78 | Uttarakhand GBPUAT, Pantnagar | Toria Pant Toria-508 2017 3.20 3.20 7.20 4.00
79 | Uttarakhand GBPUAT, Pantnagar | Toria Pant Toria-303 1985 0.10 0.10 4.50 4.40
80 | Uttarakhand GBPUAT, Pantnagar | Yellow sarson | Pant Pili Sarson -2 2010 0.20 0.20 5.58 5.38
81 | Uttarakhand GBPUAT, Pantnagar | Yellow sarson | Pant Sweta 2017 1.09 1.09 2.00 0.91
82 | West Bengal PORS, Berhampore Yellow sarson | Benoy (B-9) 1982 1.46 1.46 2.30 0.84
83 | West Bengal PORS, Berhampore Toria Agrani (B-54) 1982 0.41 0.41 1.30 0.89
84 | West Bengal PORS, Berhampore Yellow Sarson | Anushka 2020 0.44 0.44 1.75 1.31
85 | West Bengal PORS, Berhampore Yellow Sarson | Sanchita 2020 0.05 0.05 0.80 0.75
86 | West Bengal PORS, Berhampore Yellow Sarson | Subinoy 1991 0.02 0.02 0.00 -0.02
Total 95.32 95.32 | 25242 157.10
Additional breeder seed produced
S.No. State Crop Name of the Variety Actual production
1 West Bengal Indian mustard TBM 143 0.40
2 Punjab Indian mustard RLC3 1.00
4 Uttarakhand Indian mustard Kranti 1.00
5 Uttarakhand Indian mustard PR-21 2.95
6 Delhi Indian mustard PM-37 6.55
7 Rajasthan Indian mustard BPM 1825 2.00
8 Chhattisgarh Indian mustard CG Sarson 0.55
9 Maharashtra Indian mustard TAM 108-1 24
Total 39.45




2.3 Coordinated Trials

Performance of 149 strains including 07 of toria, 10 of yellow sarson and 132 of Indian mustard was tested in
twenty-two performance evaluation trials consisting of toria (01), yellow sarson (02) and Indian mustard (19) at 52
locations across the 7 agro-climatic zones of the country. On the basis of superiority for seed / oil yield / earliness / quality
/ resistance over the best check 27 strains of Indian mustard were promoted for advanced stage evaluation. The
performance of the strains was tested against following national check (NC), zonal check (ZC) and the latest release (LR)

varieties/hybrids.

Trial NC 7C LR
Toria PT 303 Uttara, Bhawani RSPT-6, TS 38
Yellow sarson YSH 401 Benoy Pitambari
Indian mustard
Early mustard PM 25 JD 6, PRO 5111 (Hybrid Check) GDM 4, NRCHB 101
. . . . RH 1975, Giriraj, RGN 73,
Timely sown irrigated Kranti RCC 4, RH 749, Maya, Bio 902 GDMgz Giriraj, RGN'7
Rainfed Kranti RH 725, NRCHB 101 RH 1424, DRMR150-35,
Late sown Kranti PM 26, NRCHB 101 Radhika, CS 56, BPM 11
Hybrid Kranti RGN 73, RH 749, GDM 4 DMH 1, 45546, NRCHB 506
RGN 73, RH 749, PDZ 11
lit PM 30 ’ ’ PM 30, PM 32, PM 34
Quality (Double low check) ’ ’
Salinity Kranti CS 54 CS 60
White Rust Resistance Basanti (WRRC) RH 749 Giriraj
For genome edited strains (GED 1 and GED 2) Varuna was also used as parental check.
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