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ekSle 

   o’kZ 2020&21 ds nkSjku ljlksa Qly ds fy;s ekSle vuqdwy jgkA flrEcj ekg esa  ns”k ds yxHkx lHkh 

dsUnzksa esa vPNh ckfj”k gqbZA fnlEcj ,oa tuojh ekg esa fgekpy ds ctkSjk dsUnz esa U;wure rkieku &0-5 

fMxzh lsfYl;l ,oa &0-9 fMxzh lsfYl;l ntZ fd;k x;kA bl o’kZ dhM+ksa ,oa chekfj;ksa dk izdksi Hkh cgqr 

de jgk] ftlds dkj.k Qly dh iSnkokj vPNh gqbZA 

vkuqokaf”kdh ,oa ikni iztuu 

fdLeksa dk lq/kkj@fodkl 

 vf[ky Hkkjrh; jkbZ ljlksa lefUor ifj;kstuk ds vUrxZr ns”k ds 13 jkT;ksa ds 16 fofHkUu 

vuqla/kku dsUnzksa ij jkbZ&ljlksa dh mUur fdLeksa ds fodkl gsrq dk;Zdze d`f"k ikfjfLFkfrdh ra= dh 

vko”;drkvksa ds vuq:Ik fd;k x;kA 165 fdLeksa dk ewY;kadu 45 dsUnzk]sa ftlesa 24 LOkSfPNd ,oa futh dsUnz 

lfEefyr gS] ij 21 lefUor ijh{k.kksa esa fd;k x;kA  

 

tuunzO; lalk/ku çca/ku 

dqy 5935 izk:iksa ftuesa rksfj;k ¼757½] ykgk ¼4076½] ihyh ljlksa ¼446½] xksHkh ljlksa ¼223½] Hkwjh 

ljlksa ¼78½] dju jkbZ ¼82½] rkjkehjk ¼33½] czsfldk dkÅMsVl ¼01½] cszfldk ukbxzk ¼26½] cszfldk :xkslk 

¼23½] jsQsul dkÅMsVl ¼01½ ,oa vU; ou iztkfr ¼12½ ds izk:iksa dks mfpr ladj.k fof/k }kjk lqjf{kr j[kk 

x;kA rksfj;k ¼34½] ykgk ¼148½] ihyh ljlksa ¼116½] Hkwjh ljlksa ¼28½ ,oa dju jkbZ ¼35½  ds dqy 395 u;s 

izk:Ik dks ,d= fd;k x;k ,oa ykgk ¼935½] rksfj;k ¼89½] ihyh ljlksa ¼250½] xksHkh ljlksa ¼07½]  Hkwjh ljlksa 

¼41½] dju jkbZ ¼06½ ] rkjkehjk ¼80½ vkSj cszfldk :xkslk ¼23½] ds 1438 izk:iksa dk ewY;kadu fd;k x;kA 

ewY;kadu ds vk/kkj ij fofHkUu xq.kksa ds fy, mi;ksxhs tuunzO;ksa dh igpku dh xbZA  

 

ladj.k ,oa p;u 

vf/kd mit] “kh?kz idus okyh] cht&vkdkj] dhV&jksx izfrjks/kdrk] mPprki lgu”khyrk] xq.koRrk 

,oa vf/kd rsy ek=k ds vk/kkj ij rksfj;k ¼74½] ihyh ljlksa ¼94½] ykgk ¼811½ ds 979 u, dzkWlsl uoxkao] 

pV~Bk] Hkk d` va la ubZ fnYyh dkuiqj] iaruxj] eqjsuk] fglkj] Jhxaxkuxj] yqf/k;kuk] okjk.klh ,oa ,l-ds- 

uxj esa cuk, x,A rksfj;k esa leaf"V ¼ikWiqys”ku½ lq/kkj dk;Zdze] dEiksftV cukdj ,oa p;u Ik”pkr~ lef"V 

cukdj fd;k x;kA ihyh ljlksa ds fy;s  iaruxj ,oa dkuiqj esa ladj.k rFkk 389 ,dy ikS/ks i`FkDdj.kh; 

ihf<;ksa esa p;u fd;k x;kA ykgk ds 8692 ,dy ikS/ks ,oa 864 iqat ¼CkYd½ i`FkDdj.kh; ,oa vfxze ihf<+;ksa 

esa ls p;u fd;s x;sA  

 

vfxze iztuu Lrj dk ewY;kdau 

rksfj;k ds 69 izHksnksa dk dkuiqj] fglkj] pV~Bk ,oa <ksyh esa ewY;kdau fd;k x;kA iaruxj esa ekud 

ihŒVhŒ 303 dh rqyuk esa 15-29 izfr”kr iSnkokj o`f} ntZ dh xbZA ihyh ljlksa ds dqy 60 izHksnksa dks 

dkuiqj] iaruxj ,oa <ksyh esa tkWapk x;k vkSj iaruxj esa ihrkEcjh dh rqyuk esa 15-84 izfr”kr vf/kd mit 

o`f} gqbZA ykgk ds 687 izHksnksa dks 06 dsUnzks pV~Bk] fglkj] yqf/k;kuk] iaruxj] <ksyh ,oa okjk.klh ij 33 

ijh{k.kksa esa tkWapk x;kA iaruxj esaa ØkUrh dh rqyuk esa 27-02 izfr”kr mit esa o`f) ikbZ xbZA xksHkh lajlks 

ds dqy 49 izHksnksa dk fglkj¼19½] yqf/k;kuk¼21½ pV~Bk¼09½ mit esa o`f) esa ewY;kadu fd;k x;kA  

 

ladj fodkl  

 आईसीएआर-डीआरएमआर भरतपरु, आईसीएआर-आईएआरआई नई दिल्ली, पीएय ूलधुियाना और 

सीसीएस एचएय ू दिसार सदित चार कें द्रों पर "सकंरों पर कंसोदटिया ररसचि प्लेटफॉमि" के तित 2020-21 के 

िौरान िाइब्रिड विकास के प्रयास जारी रिे। एआईसीआरपीआरएम के विभभन्न परीक्षणों में आईसीएआर-

Lkkjka'k 
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डीआरएमआर से 07, पीएय ूसे 04, सीसीएसएचएय ूसे 03 और आईसीएआर-आईएआरआई से 02 सदित कुल 16 

प्रायोधिक सकंरों का मलू्यांकन ककया िया था। भारतीय सरसों के बीस प्रायोधिक सकंरों का मलू्यांकन सभी चार 

कें द्रों पर प्रततकृतत ब्लॉक डडजाइन में ककया िया था। तीन स्थानों पर औसत बीज उपज के आिार पर दिसार से 

िो सकंर; आरएच 2007 और आरएच 2008 ने सिोत्तम िाइब्रिड चेक डीएमएच 1 से 11% अधिक प्राप्त ककया। 
अन्य आशाजनक सकंर DRMRHJ 3720, DRMRHJ 2518, पसूा MH 118, RHH 2004 और RHH 2006 थे, 
जजन्िोंने क्रमशः 5, 5, 4, 6 और 4 प्रततशत मानक िेटेरोभसस व्यक्त ककया। 
सिंधिित ब्लॉक डडजाइन में मलू्यांकन ककए िए 42 प्रायोधिक सकंरों में से चार प्रयोिात्मक सकंर; DRMRHJ 

508, DRMRHJ 1003, PHR 8037, PHR 8081 और RHH 2013 ने सिोत्तम चके िाइब्रिड DMH 1 को क्रमशः 
13, 11, 6, 10 और 8 प्रततशत से पीछे छोड़ दिया।विभभन्न जीन पलूों से पिचान ेिए इनिेड के बीच 2019-20 के 

िौरान सभी चार कें द्रों पर सिंधिित ब्लॉक डडजाइन में 153 एफ1 क्रॉस का प्रयास ककया िया। तीन स्थानों पर 

औसत बीज उपज के आिार पर सिोत्तम जांच डीएमएच 1 पर >10% बीज उपज िेटेरोभसस के भलए 27 एफ1 

क्रॉस की पिचान की िई। 192 ए लाइन और 89 आर लाइन का रखरखाि ककया िया। 202 और 141 बकैक्रॉस 

को क्रमशः ए और आर लाइनों की पीढी को आिे बढाने का प्रयास ककया िया था। विषमयगु्मजी सयंोजनों की 
पिचान करने के भलए अिले िषि के मलू्यांकन के भलए 340 F1 क्रॉस उत्पन्न ककए िए। 70 इनिेड लाइनों को 
कृवष सबंिंी लक्षणों के भलए धचब्रित ककया िया था और साथ िी साथ आनिुभंशक विवििता का अध्ययन करने 

और विविि जीन पलू में उनके धचिण के भलए एसएसआर माकि रों के साथ जीनोटाइप ककया िया था।विभभन्न 

कें द्रों पर स्टेशन परीक्षणों में 569 प्रायोधिक सकंरों का मलू्यांकन ककया िया और िेटेरोदटक सयंोजनों में >15% 

िेटेरोभसस की पिचान की िई।आनिुभंशक विवििता के आिार पर 88 इनिेड लाइनों को तीन विविि जीन पलूों 
में धचब्रित ककया िया था। 
 

iztud cht mRiknu  

d`f"k ea=ky;] Hkkjr ljdkj }kjk o"kZ 2020&21 ds fy, izLrkfor 64 vuqeksfnr fdLeksa dk iztud 

cht fofHkUu dsUnzksa ij vkoafVr fd;k x;kA 82-93 fDoaVy iztud cht dh ekax dh rqyuk esa 194-35 

fDaoVy ¼ftlesa fiNys o"kZ dk cht lfEEkfyr gS½ iztud cht rS;kj fd;k x;kA  

 

lefUor ijh{k.k  

rksfj;k ¼11½] ihyh ljlksa ¼08½]  ykgk ¼138½] rkjkehjk ¼01½ ,oa xksHkh ljlksa ¼05½ ds 165 mUur 

izHksnksa dks ns”k ds 6 d`f"k tyok;q {ks=ksa esa 18 mit ijh{k.kksa gsrq 45 LFkkuksa ij tkWpk x;kA ftlds vk/kkj 

ij dqy 20 ftlesa ihyh ljlksa ¼02½]xksHkh ljlksa ¼01½  ,oa ykgk ¼17½ lfEefyr gS] dks vfxze Lrj dh tk¡p 

ds fy, çksUur fd;k x;kA 

LkoksZRre tkWp fdLe dh rqyuk esa 10 izfr”kr vf/kd mit ,oa rsy ek=k okys jkbZ ljlksa ds mRd`"V 

izHksn 

Tkksu 01 Tkksu 02 Tkksu 03 Tkksu 04 Tkksu 05 

ihyh ljlksa vkbZ-oh-Vh-] 

    vkj,eokbZ,l 2 

(1259,26.3) 

ihokbZ,l -2018-

12 (1096,9.9) 
Lkjlksa] vkbZ-oh-Vh-] le; ls igys cqokbZ ¼flafpr½ 

 ihvkjbZ -2018-10 

(2257,12.3) 
   

ljlksa] vkbZ-oh-Vh-] le; ij cqokbZ ¼flafpr½ 

 vkj,p 1975    
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(2834,14.04) 

vkj,p 1974 

(2865,15.3)  

 

ljlksa] vkbZ-oh-Vh-] le; ij cqokbZ ¼vflafpr½ 

 Mhvkj,evkjlhvkbZ 

128(2328,5.1)** 

   

ljlksa] ,-oh-Vh-I] le; ij cqokbZ ¼vflafpr½ 

 vkj,p 1424 

(2578,17.7) 

   

ljlksa] vkbZ-oh-Vh-] nsjh ij cqokbZ 

  Mhvkj,evkj 2018-19 (1871,2.8)**   

ljlksa] vkbZ-oh-Vh-] ¼xq.koRrk½  

 vkj,p (vksb Z)1807 

(2301,9.3) 

tslh36# 

(2231,6.03) 

ihMhtsM-15# 

(2188,1.2) 

ihMhtsM-14# 

(2306,6.6) 

tslh  36# (2080) 

ihMhtsM-15#(2050) 

ihMhtsM-14#(2325,2.06) 

0vkbts5001#(2286,0.3) 

 
 

  

ljlksa ,-oh-Vh-] ¼xq.koRrk½ I+ II 

 ,ybZ,l 60 

 (2606) 

vkj,p (vksb Z)1706 

(2689) 

   

ljlksa MCyw-vkj-vkj- 

 ihch(,4, 5)-842 

o#uk (,4, 5) -

936-279 

j¨fguh(,4, 5)-491 

o#uk (,4, 5) -936-279  

j¨fguh(,4, 5)-491 

  

yo.kh;@{kkjh; ,-oh-Vh- I 

lh,l 2005-143 (2341, 13.4) 

xksHkh ljlksa ,-oh-Vh- I + II 

,dsth,l 19-8 (1844, 9.4) 

dks"Bd ds vUnj n”kkZ;h la[;k Øe”k% mRiknu fdyksxzke@gSDVs;j ,oa mit o`f) gSA  

** lQsn jksyh izfrjks/kh@## Mcy.y¨.izHksn ds vk/kkj ij mUufrA 

”kL; foKku 

िषि 2020-21 के िौरान पांच क्षिेों (जोनों) में 28 समन्िय कें द्रों पर सस्य विज्ञान सबंिंी अनसुिंान के छि प्रमखु 

क्षेिों पर परीक्षण ककए िए। इन परीक्षणों से प्राप्त पररणामों को सकं्षेप में प्रस्ततु ककया िया िै:  

3.1 राई-सरसों आधाररत फसल प्रणाललयों में दीर्घकााली  उर्घरता परीक्षण     

 इन पररणामों में सरसों की पिैािार पर उििरता के विभभन्न स्तरों के िीर्िकाभलन प्रभाि को िशािया िया 
िैं। खुड़िानी, लधुियाना, दिसार, श्रीििंानिर, ढोली, कोटा, मरैुना, एस.के. निर, भिुनेश्िर तथा भशल्लोंिनी 
केन्द्रों पर 150 प्रततशत एन.पी.के. के प्रयोि से सरसों की स्पष्ट रूप से उच्चतर पिैािार िजि की िई जो कंट्रोल 

उपचार से क्रमश: 100, 307, 67, 33, 380, 64, 148, 72, 83 एि ं330 प्रततशत अधिक रिी। जबकक, कांिड़ा में 
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100 प्रततशत एन.पी.के. + 40 ककलोग्राम ििंक प्रतत िेक्टेयर तथा पतंनिर में, 100 प्रततशत एन.पी.के. + 2.5 

टन प्रतत िैक्टर िोबर की खाि के एकीकृत प्रयोि से साथिक रूप से अधिक पिैािार प्राप्त िुई जो कंट्रोल उपचार 

से क्रमश: 210 एि ं184 प्रततशत अधिक रिी।     

3.2 राई-सरसों में खरपतर्ार प्रबधं  केा ललए शाका ाशीयों काा मलूयांका   

 लधुियाना में ऑक्साडडयारधिल @ 0.045 ककलोग्राम सकक्रय तत्ि प्रतत िैक्टर, दिसार में बआुई के 25-

30 बाि फ्लजूीफॉप-पी-ब्यटूाइल @ 0.125 ककलोग्राम सकक्रय तत्ि प्रतत िैक्टर, पतंनिर में बआुई के 15-20 बाि 

जक्िजलोफॉप @ 0.05 ककलोग्राम सकक्रय तत्ि प्रतत िैक्टर, एस.के. निर और भिुनेश्िर में पेंडीमेथाभलन @ 1.0 

ककलोग्राम सकक्रय तत्ि प्रतत िैक्टर के बीज अकुंरण पिूि अनपु्रयोि से सरसों की पिैािार में िीडी चके 

(खरपतिार-सदित) उपचार की तलुना में क्रमशः 32, 35, 52, 55 और 66 प्रततशत की िवृि िुई। जबकक, 

लधुियाना में ऑक्साडडयारधिल @ 0.09 ककलोग्राम सकक्रय तत्ि प्रतत िैक्टर,  पतंनिर में जक्िज़लोफॉप @ 0.05 

ककलोग्राम सकक्रय तत्ि प्रतत िैक्टर और एस.के. निर में पेंडीमेथाभलन @ 1.0 ककलोग्राम सकक्रय तत्ि प्रतत 

िैक्टर के बीज अकुंरण पिूि तछड़काि से उच्चतम खरपतिार तनयिंण िक्षता िजि की िई।   

3.3 राई-सरसों काी हो हार (प्रोलमलसगं) प्रवर्ष्टियों काा सस्य-मलूयांका । 

 िषि 2020-21 के िौरान विभभन्न उििरता स्तरों के तित िणुित्ता िाली सरसों, िोभी सरसों और 

तारामीरा की नई प्रविजष्टयों का परीक्षण ककया िया।  

गणुर्त्ता सरसों: पीडीजेड 12 और आरसीएच 1 प्रविजष्टयों ने दिसार (4.3 और 11.7 प्रततशत) और श्रीििंानिर 

(16.9 और 35.0 प्रततशत) में चेक पीडीजेड 1 की तलुना में अधिक बीज उपज िजि की। लधुियाना में, पीडीजेड 

12, पीडीजेड 11 और आरसीएच 1 ने चेक पीडीजेड 1 की तलुना में क्रमशः 5.2, 15.6 और 18.6 प्रततशत अधिक 

बीज उपज िजि की। जबकक, नई दिल्ली में ककसी भी प्रविजष्ट ने चेक पीडीजेड 1 से बेितर प्रिशिन निीं ककया।  

गोभी सरसों: प्रविजष्ट जीएसएच 1699 ने कांिड़ा और िौला कुआं में जीएसएल 1 (20.1 और 28.2 प्रततशत), 

क्रांतत (80.5 और 188 प्रततशत) और जीएससी 6 (8.8 और 29.6 प्रततशत) की तलुना में अधिक बीज उपज िजि 
की। इसने (जीएसएच 1699) चट्ठा में क्रातंत (3.4 प्रततशत), लधुियाना में जीएसएल 1 (5.2 प्रततशत) और बजौरा 
में जीएसएल 1 और क्रातंत (क्रमशः 29.9 और 23.8 प्रततशत) से अधिक बीज उपज िजि की। 

तारामीरा: प्रविजष्ट आरटीएम 1624 ने नििांि (14.2, 11.5 और 10.7 प्रततशत), जोबनेर (15.0, 24.7 और 12.7 

प्रततशत), और डडग्िी (11.7, 27.2 और 13.9 प्रततशत) में सिोंत्तम चेक प्रविजष्टयों टी 27, आरटीएम 314 और 

आरटीएम 1351 से अधिक पिैािार िजि की।  

3.4 र्तघमा  और भवर्टय काी जलर्ाय ुकेा तहत राई-सरसों आधाररत ससंाध  कुाशल और जलर्ाय ुकेा प्रतत 

लोचदार फसल प्रणालीयों काा वर्काास              

 चट्ठा (5.6 प्रततशत), कानपरु (11.0 प्रततशत), पतंनिर (15.7 प्रततशत) और मरैुना (20.9 प्रततशत) में 
पारंपररक जुताई पिती की तलुना में उभरी क्याररयों पर सरसों की बआुई करने पर स्पष्ट रूप से उच्चतर 

पिैािार िजि की िई। चट्ठा, पतंनिर और मरैुना में उच्चतम प्रणाली (भसस्टम) उत्पािकता भी उभरी क्याररयों 
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पर बआुई करने पर िजि की िई। विभभन्न फसल प्रणाभलयों में, मूिं -सरसों प्रणाली ने सभी स्थानों पर उच्चतम 

बीज उपज और प्रणाली उत्पािकता िजि की।  

3.5 सकू्ष्मजीर्ों केा माध्यम से राई-सरसों में सखूा और ताप सह शीलता बढा ा 

 िो भसचंाई के अनपु्रयोि से सभी स्थानों पर ब्रबना भसचंाई और एक भसचंाई की तलुना में सरसों की 
उच्चतम बीज उपज िजि की िई। बीज का टीकाकरण मरैुना (18.5 प्रततशत) और नािपरु (22.0 प्रततशत) में 
एमआरडी 17 के साथ; बािल में बायोफॉस और बायोफॉस+ के साथ (12.3 प्रततशत); श्रीििंानिर (24.6 

प्रततशत), बांिा (18.9 प्रततशत) और िाराणसी (42.8 प्रततशत) में सीआरआईडीए एमआई-I के साथ, चट्ठा (23.3 

प्रततशत), ढोली (31.1 प्रततशत), जोबनेर (18.7 प्रततशत) और एस.के. निर (24.9 प्रततशत) में सीआरआईडीए 

एमआई-II के साथ करने पर बीज उपज में कंट्रोल उपचार की तलुना में उल्लखेनीय िवृि प्राप्त िुई।  

3.6 राई-सरसों काी उत्पादकाता और मदृा स्र्ास््य काो बढा े में तरल जैर्-उर्घरकाों काी प्रततक्रिया पर अध्यय  

 उििरता के विभभन्न स्तरों में, 100 प्रततशत आरडीएफ के प्रयोि से सभी स्थानों पर सरसों की साथिक 

रूप से अधिक पिैािार िजि की िई। चट्ठा, श्रीििंानिर, पतंनिर, मरैुना, कोटा, िाराणसी, एस.के. निर, 

भिुनेश्िर, बािल, भरतपरु, खुड़िानी और भशल्लोंिनी केन्द्रों पर जैि उििरकों के सयंोजन; पीएसएमओ + 

एज़ोटोबकै्टर + केएमबी + जडेएसबी के प्रयोि से सरसों की साथिक रूप से उच्चतर पिैािार िजि की िई। जबकक, 

कांिड़ा, दिसार और ढोली में जेडएसबी और इम्फाल में केएमबी के प्रयोि से अन्य जैि उििरकों की तलुना में 
अधिक बीज उपज िजि की। सभी स्थानों पर जैि उििरकों के उपयोि से शिु लाभ में भी िवृि िुई।  

ikni jksx foKku 

o"kZ 2020&21 ds nkSjku] lHkh txg dkyk /kCck ,oa lQsn jksyh jksx dk izdksi vkSlr ls rhoz ik;k x;kA 

gkyk¡fd] iaruxj esa budk izdksi de ls e/;e ik;k x;kA pwf.kZy vkflrk jksx dk izdksi ,l-ds-uxj vkSj iaruxj esa 

vkSlr ls rhoz jgkA ruk xyu jksx dk izdksi eqjSuk] fglkj] yqf/k;kuk] Hkjriqj o iaruxj esa lkekU; ls vkSlr ik;k 

x;kA 

jkÃ&ljl ä tuunzO; dh fofHkUu jksxksa ls izfrfØ;k 

izkd`frd ifjfLFkfr;ksa esa ikap dsnzksa ij ,ohVh 1 vkSj ,ohVh 2 dh 35 tuunzO; esa ls  9vkbZ 5001 ¼xq.koŸkk 

ladj½] Mhvkj,evkj 2017&16 ¼czsfldk tqafl;k½] ,ds,e,l 19&8 vkSj ,p,u,l 0702 ¼czsfldk usil½ ij lQsn jrqvk 

jksx ds izfr izfrjks/kh ik;h xbZA tcfd d`f=e ifjfLFkfr;ksa esa Mhvkj,evkj 2017&16] 9vkbZ 5001 ¼xq.koŸkk ladj½] 

vkSj ,dsth,l 19&8 ] ,p,u,l 0702] th,l,p 1699] th,l,p 2180] th,l,p 2196 ¼czsfldk usil½ tuunzO; 

eqjSuk] fglkj vkSj iaruxj LFkkuksa ij lQsn jrqvk jksx izfrjks/kh ik;s x;sA tuunzO; ds,evkj ¼bZ½ 19&2] ,uihts&230] 

,lds,e&1626] Mhvkj,evkj 2017&16] ihMhtsM 12 vkSj   9vkbZ 5001 ¼xq.koŸkk ladj½] iaruxj esa eǹwjksfey vkflr 

jksx izfrjks/kh ik;s x;sA 

jksx ulZjh 

izkd`frd ifjfLFkfr;ksa esa ljl ä ds 38 tuunzO; esa ls  Mhvkj,evkjD;w &1&22]  Mhvkj,evkjD;w 202] 

Mhvkj,evkj 2018&25] ih,eMCY;w 18 vkSj ih,ch 14&7 lQsn jrqvk ds 10 izfr’kr izdksi ls uhps gksus ij izfrjks/kh 

ik;s x;sA jksfg.kh psd esa lQsn jrqvk dk vf/kdre izdksi 26-5 izfr’kr ik;k x;kA  tcfd Mhvkj,evkj,lts &25] 
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Mhvkj,evkjD;w 202] ih,ch 14&7 Mhvkj,evkj,lts &21 vkSj Mhvkj,evkj,lts &361 tuunzO; esa eqjSuk o 

xaxkuxj LFkkuksa ij ruk xyu j¨x ds 10 izfr’kr izdksi ls uhps gksus ij izfrjks/kh ik;s x;sA 

dkyk /kCck dh jk"Vªh; jksx ulZjh 

45 tuunzO; esa ls dksbZ Hkh dkyk /kCck jksx izfrjks/kh ugha ik;k x;kA gkyk¡fd tuunzO; ih,eMCY;w 8] 

Mhvkj,evkj 2018&41] Mhvkj,evkj 2018&37] Mhvkj,evkj 2018&25 vkSj Mhvkj,evkj 18&1 ¼czsfldk tqafl;k½ 

eqjSuk] iaruxj vkSj fglkj esa lQsn jrqvk ds fy;s izfrjks/kh ik;s x;sA 

lQsn jrqvk dh jk”Vªh; jksx ulZjh 

59 tuunzO; esa ls vkj,p 1700&4] o:.kk ¼,4,5½&936&279] jksfg.kh ¼,4,5½&491] vkjtsds ¼,4,5½&21]  

Mhvkj,evkj 2018&17] Mhvkj,evkj 2018&25 vkSj Mhvkj,evkj 18&37&13 ¼czsfldk taqfl;k½ tuunzO; eqjSuk] 

iaruxj] fglkj] yqf/k;kuk] o Hkjriqj esa lQsn jrqvk jksx izfrjks/kh ik;s x;sA tcfd  tuunzO; tSls Mhvkj,evkj,lts 

7] Mhvkj,evkj lhvkbZ 125] Mhvkj,evkj lhvkbZ 132] Mhvkj,evkj,lts 4] Mhvkj,evkj,lts 206 

Mhvkj,evkj,lts 349] Mhvkj,evkj 18&36&12] Mhvkj,evkj 2018&41] vkj,p 1700] vkj,p 1400] vkj,p 

1400&1] vkj,p 1700&1] ihMCY;wvkj 13&8] ihch ¼,4,5½&842 vkSj ih,eMCY;w &18 tuunzO; 5 LFkkuksa ij lQsn 

jrqvk ds 10 izfr’kr izdksi ls uhps gksus ij izfrjks/kh ik;s x;sA gkyk¡fd Mhvkj,evkj 2018&41 vkSj vkj,p 1400 

fiNys o”kksZa 2018&19] 2019&20 ,oa 2020&2021 ls yxkrkj lQsn jksx izfrjks/kh ik;h x;hA 

ruk xyu dh jk”Vªh; jksx ulZjh 

df̀=e ifjfLFkfr;ksa esa dksbZ Hkh tuunzO; iaruxj] fglkj vkSj Hkjriqj LFkkuksa ij ruk xyu jksx ds izfr 

lgu’khy ,oa izfrjks/kh ugha ik;s x;s gSA 

jkbZ&ljlksa dk izkajfEHkd tuunzO; ijh{k.k 

ljlksa ds dqy 134 vkbZohVh tuunzO; esa ls Vh,e 188] vksvkj,e 2019&01] 0vkbZts 1010]  Mhvkj,evkj 

lhvkbZ 128] 0vkbZts 1034] 0vkbZts 5001 ¼czsfldk taqfl;k½] tuunzO; ik¡p LFkkuksa ij lQsn jrqvk jksx izfrjks/kh ik;s 

x;sA Mhvkj,evkj 2018&19] jksfg.kh ¼,4,5½&936&279] ihch ¼,4,5½&842 vkSj ihtsds ¼,4,5½&21 lQsn jrqvk jksx 

izfrjks/kh ik;s x;sA tcfd lHkh rksfj;k] ihyh ljlksa vkSj xksHkh ljlksa lQsn jrqvk jksx ls eqDr jgsA 

/kku&iM+r&ljlksa ds Qly pØ esa dkyk /kCck jksx dh mit gkfu dk vk¡dyu ,oa Áca/ku 

 fofHkUu mipkjksa ds e/;] Vscqdksuktksy 50 Áfr’kr $ Vªkb¶yksfDlLVªksfcu 25 Áfr’kr MCY;wth dk i.khZ; 

fNM+dko 0-5 xzk- Áfr yhVj dh nj ls rFkk blds ckn vkbZÁksfM;ksu 50 MCY;wih dk 0-2 Áfr’kr dh nj ls dkyk 

/kCck jksx dks Øe’k% 54-3 vkSj 52-6 Áfr’kr psd dh rqyuk esa c<+h gqbZ mit ds lkFk de djus esa dkjxj ik;k x;kA 

dkyk /kCck] lQsn jrqvk] pwf.kZy vkflrk o eǹqjksfey vkflrk jksxksa dh egkekjh dk v/;;u 

ljlksa ds i.kZ jksxksa dh egkekjh foKku ij ç;ksx o#.kk vkSj LFkkuh; fdLe dk mi;ksx djds fd;k x;kA 

dhV vkSj jksxksa ds izca/ku gsrq fdlh Hkh lqj{kk mik;ksa dks viuk, fcuk 1 vDVwcj ls 19 uoacj rd 'kq: gksus okys 

lkIrkfgd varjky ij vkB vyx&vyx frfFk;ksa ij cqckbZ dk ç;ksx fd;k x;kA 

iaruxj esa o#.kk vkSj Økafr fdLe®a dks vkB vyx&vyx frfFk;ksa ij cks;k x;kA eǹqj®fey vkflrk jksx 

igyh ckj 22 uoacj dks cksbZ xbZ Qly ij cqokÃ ds 8 fnuksa ds ckn fn[kkbZ fn;kA tcfd vxsrh cqckbZ dks NksM+dj 

vf/kdre eǹqj®fey vkflrk jksx cqokÃ ds 22 ls 23 fnuksa ds chp ds nksuksa fdLe®a ij fn[kkbZ fn;kA lQsn j®yh jksx 

igyh ckj 22 vDVwcj] 29 vDVwcj vkSj 12 uoacj dks cksbZ xbZ Qly esa cqokÃ ds 50 fnuksa ds ckn fn[kkbZ nhA tks 

fiNys lky dh rqyuk esa 12 fnu igys gSA dkyk /kCck jksx dks igyh ckj cqokÃ ds 50 fnuksa ds ckn 22 vDVwcj dks 
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cksbZ xbZ Qly ij nksuksa fdLe®a ij ns[kk x;kA tcfd 01 vDVwcj dh cqokbZ esa ;g chekjh 56 fnuksa ds ckn fn[kkbZ 

fn;kA  Qyh ij dkyk /kCck jksx igyh ckj nsj ls ¼19 uoacj½ cksbZ xbZ Qly ij 83 fnuksa ds ckn fn[kkbZ fn;k tks 

fiNys lky dh rqyuk esa 5 fnu igys gSA 01 vDVwcj cksbZ xbZ Qly ij] 122 fnuksa ckn rd Qyh ij jksx y{k.k 

fn[kkbZ fn,A  

f'ky®axuh esa o#.kk vkSj Vh,e&2 Qly cksbZ xbZA nksuksa fdLe®a dks 29 vDVwcj ls 19 uoacj rd lkIrkfgd 

varjky ij pkj vyx&vyx frfFk;ksa ij çkjafHkd Qly cksbZ xbZA dkyk /kCck jksx ifŸk;ksa ij igyh ckj cqokÃ ds 35 

fnuksa ds ckn 19 uoacj dks Vh,e&2 ij ns[kk x;k tks fiNys lky dh rqyuk esa 6 fnu igys gSA dkyk /kCck jksx  

Qfy;ksa ij cqokÃ ds 83 fnuksa ds ckn 19 uoacj dks Vh,e&2 ij tcfd o#.kk cqokÃ ds 95 fnuksa ds ckn 29 vDVwcj 

dks cksbZ xbZ Qly ij jksx ds y{k.k  ns[ks x;sA vf/kdre jksx dh xaHkhjrk cqokÃ ds 120 fnuksa ds ckn ¼26-8 Áfr’kr½ 

12 uoacj dks Vh,e&2 ij fn[kkbZ nhA tks fiNys lky dh rqyuk esa 12 Áfr’kr ls de gSA 29 vDVwcj dks cksbZ xbZ 

o#.kk dh Qly esa 18-7 fDoaVy@gSDVs;j vkSj 29 vDVwcj dks cksbZ xbZ Vh,e&2 Qly esa 12-7 fDoaVy@gSDVs;j 

vf/kdre cht mit gqbZA bl {ks= esa mit ds vkad.kksa ds vk/kkj ij vDVwcj dk vafre lIrkg cqokbZ dk mfpr le; 

gSA 

,l ds uxj esa o#.kk vkSj th,e&2 fdLe®a ij pqÆ.ky vkflrk jksx 19 uoacj dks cksbZ xbZ Qly ij igyh 

ckj cqokÃ ds 89 fnuksa ds ckn fn[kkbZ fn;k tks fiNys lky¨a 2019&20 esa cqvkÃ ds 78 fnuksa ds ckn] 2018&19 esa 

cqokÃ ds 83 fnuksa ds ckn vkSj 2017&18 esa cqokÃ ds 76 fnuksa ds ckn fn[kkbZ nhA vf/kdre jksx dh xaHkhjrk o#.kk esa 

97-0 Áfr’kr vkSj th,e&2 esa 90-5 Áfr’kr ns[kh xbZA jksxksa ds dkj.k vf/kdre cht mit esa deh iNsrh cqokbZ esa 

gq;h ;|fi th,e&2 dh Qly esa 16-6 fDoaVy@gSDVs;j vkSj o#.kk esa 15-7 fDoaVy@gSDVs;j  vf/kdre cht mit 

izkIr gqbZA 

eqjSuk esa o:.kk vkSj jksfg.kh nksuksa fdLeks dks lkIrkfgd varjky ij vkB frfFk;ksa ij Qly cksbZ xbZA dkyk 

/kCok jksx ifÙk;ksa ij igyh okj 47 fnuksa ds ckn 19 ucEcj dh cqokbZ o:.kk vkSj jkssfg.kh nksuksa fdLeksa esa ;g jksx 

fn[kkbZ fn;kA tcfd ;g jksx Qfy;ksa ij mlh txg 90 fnuksa ds ckn fn[kkbZ fn;kA pwf.kZr vkflrk jksx igyh okj 

cqokbZ ds 80 fnuksa ds ckn fn[kkbZ fn;k tcfd ;g jksx vf/kdre 51-8 izfr'kr jksfg.kh esa cqokbZ ds 130 fnuksa ds ckn 

19 ucEcj dh cqokbZ esa fn[kkbZ fn;kA lQsn jksyh jksx igyh okj 19 uoEcj dh cqokbZ esa cqokbZ ds 40 fnuksa ds ckn 

jksfg.kh esa fn[kkbZ fn;k rFkk 5 ucXcj vkSj 12 ucEcj dh cqokbZ esa 120 fnuksa rd ;g jksx c<+k gqvk fn[kkbZ fn;kA 

lQsn jksyh jksx dh xaHkhjrk vf/kdre 44-9 izfr'kr rd 5 ucEcj dh nksuksa fdLeksa o:.kk vkSj jksfg.kh esa ik;h x;hA 

tcfd jksfg.kh esa 40-2 izfr'kr vf/kdre LVSx gsM dh la[;k 12 uoEcj dh cqokbZ esa ik;h x;hA vf/kdre cht mit 

15 vDVwcj dh cqokbZ esa 34 fDoaVy@gSDVs;j jksfg.kh eas vkSj 32-9 fDoaVy@gSDVs;j o:.kk esa ik;h x;hA 

 txnyiqj esa o:.kk vkSj lhth ljlksa nksuksa fdLeksa dks lkIrkfgd vrajky ij vkB vyx&vyx frfFk;ksa ij 

Qly dks vuq'kkaflr df̀"k i)fr;ka dk iz;ksx djrs gq;s cks;h xbZA lQsn jksyh jksx igyh okj cqokbZ ds 50 fnuksa ds 

ckn  nksuksa fdLeksa ij 12 ucEcj vkSj 19 uoEcj dks cksbZ xbZ Qly ij fn[kkbZ fn;kA 'kq:vkr esa dkyk /kCck jksx 

cqokbZ ds  40 fnuksa ds ckn 12 uoECkj dh cqokbZ o:.kk esa vkSj nksuksa  cqokbZ 12 uoEcj vkSj 19 uoEcj esa ;g jksx 

lhth ljlksa esa ik;k x;k gSA pwf.kZr vkflrk jksx igyh okj nksuksa fdLeksa o:.kk vkSj lhth ljlksa esa 12 uoEcj ,oa 

19 uoEcj dh cqokbZ esa ik;k x;k gSA vf/kdre cht mit izkIr djus ds fy, cqokbZ dh mi;qDr le; 1 vDVwcj ls 

15 vDVwcj ds chp esa Ikk;k x;kA 

<+ksyh esa o:.kk vkSj jktsUnz lq¶yke nksuksa fdLeksa dks lkIrkfgd vrajky ij vkB vyx&vyx frfFk;ksa esa 

cks;k x;kA dkyk /kCck jksx ifŸk;ksa ij igyh ckj cqokÃ ds 62 fnuksa ds ckn o:.kk esa vkSj cqokÃ ds 75 fnuksa ds ckn 
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jktsUnz lq¶yke esa 1 vDVwcj dh cqokbZ esa ik;k x;kA ;g jksx ifŸk;ksa ij yxkrkj 140 fnuksa rd nksuksa fdLeksa esa ik;k 

x;kA  

fglkj esa o:.kk vkSj vkj,p 30 nksuksa fdLeksa dks lkIrkfgd vrajky ij vkB vyx&vyx frfFk;ksa esa 

vuq’kkaflr df̀”k i)fr;ksa ds Á;ksx djrs gq;s cks;h xbZA lQsn j®yh igyh ckj cqokbZ ds 36 fnuksa ds ckn 12 ucEcj 

vkSj 19 ucEcj esa cqokbZ dh xbZ vkj,p 30 esa ;g jksx ik;k x;kA ;g jksx 12 ucEcj vkSj 29 vDVwcj  rd dh 

cqokbZ esa QSy x;kA 15 vDVwcj dh cqokbZ  esa igyh okj LVSx gSM cuuk cqokbZ ds 68 fnuksa ckn vkj,p 30 esa ik;k 

x;kA dkyk /kCck jksx igyh ckj ifŸk;ksa ij cqokÃ ds 89 fnuksa ds ckn 8 vDVwcj ,oa 19 ucEcj dh cqokbZ esa o:.kk 

vkSj vkj,p 30 nksuksa fdLeksa esa ik;k x;kA ruk xyu jksx dh ‘kq:vkr igyh o 19 ucEcj dh cqokbZ ds 70 fnuksa ckn 

o:.kk vkSj vkj,p 30 esa ik;k x;kA vf/kdre cht mit izkIr djus ds fy, cqokbZ dk mi;qDr le; 1 vDVwcj dks 

cks;h xbZ o:.kk esa 33-8 fDoaVy@gSDVs;j vkSj vkj,p 30 esa 32-9 fDoaVy@gSDVs;j ik;k x;kA  

>kalh esa vkj,p 406 vkSj o:.kk nksuksa fdLeksa dks lkIrkfgd vrajky ij vkB vyx&vyx frfFk;ksa esa cqokbZ 

dh xbZA dkyk /kCck jksx igyh ckj ifŸk;ksa ij 19 ucEcj esa cqokÃ ds 58 fnuksa ds ckn vkSj Qfy;ksa ij 5 ucEcj dh 

cqokÃ ds 62 fnuksa ds ckn o:.kk esa fn[kkbZ fn;kA eǹqj®fey vkflrk jksx igyh ckj cqokbZ ds 100 fnuksa ds ckn 12 

ucEcj dks o:.kk vkSj 29 vDVwcj dks vkj,p 30 esa fn[kkbZ fn;kA tcfd lQsn j®yh igyh ckj cqokbZ ds 59 fnuksa ds 

ckn 19 ucEcj dks o:.kk esa fn[kkbZ fn;kA pwf.kZr vkflrk jksx dh ‘kq:vkr cqokbZ ds 70 fnuksa ds ckn 19 ucEcj dh 

cqokbZ o:.kk esa fn[kkbZ fn;kA cqUnsy[k.M {ks= esa vf/kdre cht mit izkIr djus ds fy, cqokbZ dh mi;qDr le;  

vDVwcj dk igyk i[kokM+k gSA 

jkbZ&ljlksa ds Áeq[k jksxksa ds fo:) dodukf’k;ksa dk izHkko 

u;s dodukf’k;ksa dh ÁHkkodkfjrk dk ijh{k.k f'kykSaxuh] Jhxaxkuxj] iaruxj] fglkj] Hkjriqj] >kalh vkSj 

<+ksyh dsUnzkas ij fd;k x;kA tk¡p ds nkSjku Vscqdksuktksy 50 Áfr’kr $ Vªkb¶yksfDlLVªksfcu 25 Áfr’kr MCY;wth 0-1 

Áfr’kr dh nj ls doduk’kh ds Á;ksx djus ls dkyk /kCck jksx dh O;kidrk U;wure ¼19-1 Áfr’kr½ ik;h xbZA 

gkyk¡fd lHkh doduk’kh ifŸk;ksa vkSj Qfy;ksa nksuksa ij dkyk /kCck jksx dh xaHkhjrk dks de djus ds fy;s ÁHkkoh ik;s 

x;sA esVysfDly 8 Áfr’kr $ eSaudkstsc 64 Áfr’kr dk 0-25 Áfr’kr dk ?kksy dk Á;ksx djus ls lQsn j®yh dks  

fu;a=.k ¼40-2 Áfr’kr½ dh rqyuk esa ¼21-8 Áfr’kr½ de djus esa ÁHkkoh ik;k x;kA ,tksfDlLVªksfcu ds 0-1 Áfr’kr dh 

nj ls ?kksy ls Á;ksx djus ls pwf.kZr vkflrk jksx dh xaHkhjrk esas ¼14-7 Áfr’kr½ deh ikbZ xbZ] tcfd fu;a=.k esa ;g 

33-9 Áfr’kr FkhA Áksfidksuktksy 25 bZlh 0-1 Áfr’kr dh nj ls vkSj Vscqdksuktksy 50 Áfr’kr $ Vªkb¶yksfDlLVªksfcu 

25 Áfr’kr MCY;wth 0-1 Áfr’kr dh nj ls doduk’kh ds Á;ksx djus ls ruk xyu jksx dh rhozrk dks  Øe’k% ¼18-3 

Áfr’kr  vkSj 18-8 Áfr’kr½ rd de djus esa ÁHkkoh ik;s x;s] tks fd fu;a=.k esa 27-8 Áfr’kr FkhA  

dhV foKku  

 bl o”kZ 2020&21 esa dhVksa ds fodkl ds fy, e/;e ls mPpre rd ekSle mi;qDr jgkA 

vkj,e,e 19&06]ts,e 14&8]Mhvkj,evkjvkbZts 31] ,p;wts,e 19&11]v©vkbZts 1034] Mhvkj,evkj,pts 2409] vkj 

Vh,e 1624 ,oa vkj Vh,e 314 esa pSaik dk vkØe.k 1-5 ls de ik;k x;kA 

jkbZ&ljlksa dh mit esa dhVksa ds }kjk vf/kdre gkfu ih,e 31] ,l-ds uxj ¼42-7 izfr’kr½] vkj,p 725 ubZ 

fnYyh esa ¼38-5 izfr’kr½ tcfd yqf?k;kuk esa ih,e 31¼28-6 izfr’kr½] <+ksyh esa vkj,p 725 ¼22-9 izfr’kr½] fglkj esa 

ih,e 31 ¼21-5 izfr’kr½] iaruxj esa ih,e 31 ¼15 izfr’kr½ ,oa eqajSuk esa vkj,p 725 ¼9-3 izfr’kr½ dh mit esa dhVksa 

}kjk vf/kdre gkfu ik;h x;hA 

T;knkrj dsUnzksa ij e/;e ls vf/kdre 3osa ls 13osa lIrkg rd lkFkZd la[;k esa pSaik fn[kkbZ fn;k 

tks fd 7 ls 11 osa lIrkg esa vf/kdre fcUnq ij ik;k x;kA yqf?k;kuk esa nksuksa cqokbZ esa le; ls cqokbZ vkSj 

iNsrh cqokbZ ds vUrxZr  iÙrk xksHkh dh lwaMh cgqr de laa[;k esa ik;h x;hA ;g nksuksa cqokbZ esa 7&12osa 
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lIrkg esa lfØ; ik;k x;kA fprdcjk dhV fglkj de ls e/;e la[;k esa 43osa ls 47osa lIrkg esa lfØ;  

rd ik;k x;kA tcfd eqajSuk esa ;g 47osa ls 50osa lIrkg esa lfØ; rd jgkA ijHk{kh dkWDlhusyk dh 

lfØ;rk de ls e/;e 50osa  ls 2osa lIrkg rd jghA f“kykSxuh esa vkjk eD[kh 50osa  ls 4osa lIrkg] ¶y¨ 

chVy 49osa  ls 10osa lIrkg rd vkSj ijHk{kh dkWDlhusyk 52osa ls 14osa lIrkg rd lfØ;rk ik;h x;hA  

ia[knkj pSaik dh la[;k dk voyksdu lkr dsUnzksa }kjk fd;k x;kA yqf?k;kuk esa ia[knkj pSaik 43osa 

lIrkg esa fn[kkbZ fn;kA vf/kdrj dsUnzksa ij 50osa &1osa lIrkg ls c<+uk ‘kq: gqvk tcfd 5osa 11osa lIrkg esa 

cgqr vf/kd la[;k esa ia[knkj pSaik fn[kkbZ fn;kA ,l-ds uxj esa ¼3367-8 pSaik@Vªsi ½ 8osa lIrkg esa cgqr 

vf/kd la[;k esa ia[knkj pSaik fn[kkbZ fn;kA vf/kdrj dsUnzksa ij 12osa lIrkg ls deh ‘kq: gks xbZ rFkk 15osa 

lIrkg ds ckn ia[knkj pSaik foyqIr gks x;kA 

tSo ,dhd`r uk’khtho çca/ku ds ekWM~;wy ds fofHkUu mipkjksa ds vUrxZr MkbZeSFkks,V 30 bZ-lh-@1 

feyh@yhVj nj ls fNM+dko ds mijkUr blds nwljs mipkj t¨ 10 fnu¨ ckn fd;k x;kA og vf/kdka“k 

dsUnzksa tSls ubZfnYyh] f“kykSxuh] fglkj],l-ds uxj] iaruxj] yqf?k;kuk] <+ksyh vkSj eqajSuk esa lcls vf/kd 

ÁHkko“kkyh ik;k x;kA tcfd nwljk eq[; mipkj ,tkMkbZfjDVu 3000 ihih,e 5 ,e,y izfr yhVj dh nj 

ls fNM+dko ds mijkUr blds nwljs mipkj t¨ 10 fnu¨ ckn f“kykSxuh vkSj yqf?k;kuk mi;¨x fd;k x;k] 

vf/kd ÁHkko“kkyh ik;k x;kA 

 u, dhVuk“kh ifj{k.kksa ds Á;ksxksa esa] Fkk;kseSDlke 25 MCY;w th 0-2 xzke dh nj ls vf/kdrj dsUnzksa 

ij tSls ubZ fnYyh] fglkj vkSj yqf/k;kuk esa lcls vf/kd pSaik ij ÁHkko“kkyh ik;k x;kA bu dsUnzksa ij 

o`f)“khy ykHk ykxr vuqikr Øe“k% 1-82]23-9 vkSj 59-5 ik;k x;kA  

ljlksa ds lkFk nwljh Qly¨ cqokbZ dk pSaik dh la[;k ds ÁHkko okys ;g ifj{k.k esa ik;k x;k fd 

vxj ljlksa dh pkj drkj¨ ds ckn /kfu;s dh pkj drkj¨ dh cqokbZ dh tk, r¨ vdsyh ljlksa dh cqokbZ ds 

eqdkcys ljlksa ds pSaik dh la[;k esa deh ntZ dh tkrh gSA f“kykSxuh] eqajSuk vkSj fglkj esa ljlksa + /kfu;s 

dh cqokbZ esa pSaik dh la[;k flQZ ljlksa ds eqdkcys de jgh tcfd <+ksyh]iaruxj esa ,slk ljlksa + l©Q dh 

cqokbZ ik;k x;kA  

Ikkni dkf;Zdh  

 विभभन्न कृवष-जलिाय ु क्षिेों से अजैविक तनािों के भलए सरसों के जीनोटाइप का 
मलू्यांकन करने के भलए पांच प्रयोि ककए िए, जबकक छठा प्रयोि तीन स्थानों पर पीजीआर की 
बारानी पररजस्थततयों में प्रभािकाररता का परीक्षण करने के भलए ककया िया था। सखूे और तापमान 

के तनाि को कम करने के भलए रोिाणओु ंकी प्रभािकाररता का परीक्षण करने के भलए िो प्रयोि तयैार ककए िए 

थे। अकुंर मतृ्य ुिर 20% और DW/10 अकुंर ≥ 30mg रेटेड जीनोटाइप तनयबं्रित पररजस्थततयों में सिनशील। 
अकुंर मतृ्य ु िर 20% और DW/10 अकुंर ≥ 30mg रेटेड जीनोटाइप तनयबं्रित पररजस्थततयों में सिनशील। 
कानपरु और लधुियाना में तीन जीनोटाइप नामत: SVJH-056 RH1999-42 और DRMRCI133 DRMRCI133 

(25mg/10 अकुंर) में शषु्क पिाथि को छोड़कर चयन मानिंडों को परूा करत ेिैं। खेत में बोए िए परीक्षण में, 
RGN229, DRMRHT1712, NPJ-239, SVJH-006, ORM 2019-01, TM188, BAUM09-12-2, 

DRMRCI133, RH1999-42 और DRMR1188 में अकुंर मतृ्य ुिर 20% और DW≥3.0g थी। भरतपरु में शषु्क 

पिाथि के भलए DRMRCI133 और NPJ-239 को छोड़कर 3 स्थान जो 2.5g था। पीएम 25 और जेडी-6 िोनों 
जांचों में भरतपरु, कानपरु और लधुियाना में सखूे पिाथि 2.5 ग्राम के साथ 25% अकुंर मतृ्य ुिर थी, जो केिल 

खेत की जस्थतत के तित एसटीआई और एसएसटीआई ≥60% के साथ मध्यम सिनशीलता िशािता िै। िो 
जीनोटाइप RH1999-42 और DRMRCI133 प्रयोिशाला और खेत िोनों जस्थततयों में अकुंर अिस्था में उच्च 

तापमान के प्रतत सदिष्णु थे। 30 दिनों के भलए छायांकन के कारण िल्का तनाि जीनोटाइप के भीतर और िो 
स्थानों पर भी पररितिनशील सीमा तक शारीररक और उपज लक्षणों को प्रभावित करता िै। शारीररक लक्षणों 
और बीज उपज में कम कमी (≤20%) ने दिसार और लधुियाना में RH1676 को कम प्रकाश तनाि के तित 



lkjka'k 10 

 

आशाजनक जीनोटाइप के रूप में पिचाना। ३५ और ६५ डीएएस पर भसचंाई रोककर लिाए िए नमी के िबाि ने 

४ स्थानों पर परीक्षण ककए िए इकतीस जीनोटाइप के प्रिशिन को मित्िपणूि रूप से प्रभावित ककया। कुल 

भमलाकर, भरतपरु, दिसार और लधुियाना में NPJ210 और DRMR1188 नमी की कमी के प्रतत सिनशील थ।े 
भरतपरु, कानपरु और लधुियाना में केिल एक जीनोटाइप DRMRSJ276 को अत्यधिक सदिष्णु का िजाि दिया 
िया था, जबकक JC36 3 स्थानों (भरतपरु, दिसार और लधुियाना) में नमी की कमी के प्रतत मध्यम रूप से 

सदिष्ण ुथा। इन जीनोटाइप ने उच्च क्लोरोकफल सामग्री, आरडब्ल्यसूी, एसपीएडी मलू्यों को बनाए रखा और 

प्रतत भसभलका के बीज में कम धिरािट, िाईएसआई-0.5 के साथ बीज िजन। RH0725 (चेक) को बीज उपज में 
20% की धिरािट का सामना करना पड़ा और इस ेभरतपरु और दिसार में सखूा सदिष्ण ुिजाि दिया िया, जबकक 

RGN229 (चेक) भरतपरु, दिसार, कानपरु और लधुियाना में अत्यधिक सदिष्णु था। तैंतीस सरसों के 

जीनोटाइप में से, राज विजय सरसों और जेसी-32 को दिसार और लधुियाना में बीज उपज में कमी 30% और 

जस्थरता सचूकांकों (HSI≥0.45 और YSI ≥0.7.0) के साथ टभमिनल िीट स्टे्रस के प्रतत सिनशील का िजाि दिया 
िया था। झिल्ली जस्थरता, बीज भार, प्रतत भसभलका बीज और कूलर कैनोवपयों में अिसाि। भरतपरु और 

लधुियाना में केिल एक जीनोटाइप DRMR2017-27 ने उच्च ताप जस्थरता सचूकांक (HSI-1.3), YSI (≥.0.75) 

और 30% की SY धिरािट के साथ थमो टॉलरेंस दिखाया। BPR543-2 (चेक) को उच्च सचूकांकों (HSI ≥0.74 

और YSI≥.0.8) के साथ भरतपरु और लधुियाना में 20% उपज िातन िुई और इस ेअत्यधिक सदिष्णु माना िया। 
अकुंरण प्रततशत, अकुंर की लबंाई, शषु्क पिाथि सचंय में कम धिरािट (≤20%) के साथ दिसार और लधुियाना में 
क्रांतत और सीएस54 आशाजनक प्रतीत िोता िै, जबकक अकुंर शजक्त सचूकांक II में केिल लधुियाना में 30% की 
धिरािट आई िै। 3 स्थानों (भरतपरु, दिसार और लधुियाना) में टे्रिलोस @ 10 एमएम, यरूरया @ 2%, और 

केएनओ 3 की िोनों सादं्रता के पत्तिेार आििेन से बारानी पररजस्थततयों में बीज उपज में सिुार िुआ। दिसार 

और लधुियाना में नमी के िबाि के तित माइक्रोब्रबयल उपचार के साथ कफजजयोलॉजजकल और 

ऑस्मोप्रोटेक्टेंट्स को बढाया िया। कुल भमलाकर, अधिकतम िवृि RWC और SPAD के भलए MKS6, 

CRIDAII और MRD17 के साथ कुल क्लोरोकफल, CRIDAI और MRD 17 के साथ प्रोलाइन और िोनों स्थानों 
पर Biophos + Biophos और CRIDAI के साथ कुल शकि रा के साथ थी। सामान्य और िेर से बोई जाने िाली 
पररजस्थततयों में माइक्रोब्रबयल फॉमूिलेशन और स्टे्रस एडजेप्टि कंसोदटियम (पसूा सजंीिनी) के साथ अध्ययन 

ककए िए लक्षणों के भलए तीन ककस्मों (आरएच 725, धिररराज और पीबीआर 357) में भभन्नता मौजूि िै। 
माइक्रोब्रबयल फॉम्युिलेशन ने भरतपरु में िेर से बोई िई 3 ककस्मों और पीबीआर357 में केिल पसूा सजंीिनी में 
बीज उपज में िवृि की। दिसार और लधुियाना में तीन ककस्मों में िोनों टीकों के साथ बीज की उपज में सिुार 

िुआ। 
 

tSo jlk;u 

28 vkÃohVh@,ohVh xq.koÙkk ijh{k.kksa dk ewY;kadu Hkjriqj] yqfèk;kuk] dkuiqj] fglkj] iaruxj vkSj 

dkaxM+k esa fd;k x;k FkkA rsy fLFkjrk lwpdkad tks fd eqQk%iqQ+k dk vuqikr gS 0.60 (vkj ,p&749) ls 

2.97 (th-,l-,p--2196) (lh-oh- ≤ 0.28) rd FkhA lHkh çfof’V;k¡ dk fofHkUu olh; vEyksa ds fy, ijh{k.k 

fd;k x;kA ikYesfVd ,flM% 1.87% (vkj-th-,u- -73) ls ysdj 4.6% (ihMhtsM -12) (lh-oh- ≤ 0.32) rd 

gSA LVSfjd ,flM% 0.60 % (vkj ,p&749) ls ysdj 2.05% (,y-b-,l--63). (lh-oh ≤ 0.69). vksysbd ,flM% 

10.58 % (vkj ,p&749) ls 59.55 % (th-,l-,p- -2196). (lh-oh-  ≤ 0.22); fyuksysbd ,flM%  17.20 % 

¼Økafr½ ls 43.57 % (ihMhtsM -15) (lh-oh-  ≤ 0.15); fyuksysfud ,flM% 9.04 % (ihMhtsM -1) ls 20.69 % 

¼,yb,l -62) (lh-oh-  ≤ 0.25); Ãdkslksuksbd ,flM% 0.36 % (ihMhtsM -15) ls 7.19 % (vksvkbts 5001) (lh-

oh-  ≤ 1.0); ,#fld~ ,flM% 0.03% (ihMhtsM -1) ls 2.10 % (th-,l-,p -2196) (lh-oh-  ≤ 1.20)A ω6% ω3 
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vuqikr 1.15 (vkj ,p&749) ls ysdj 4.11 (,yb,l -58) (lh-oh- ≤ 0.33) rd gSA ,l ,Q ,%eqQk%iqQ+k 

vuqikr 1:06:09 (ihMhtsM -15) ls 1:29:15 (vkj-th-,u--73) ds chp gSA lar`Ir vkSj vlar`Ir dk vuqikr 1:06 

ls 1:13ik;k x;k. vkÃohVh@,ohVh çfof’V;ks dk iks’kdh;   ijh{k.k  fd;k x;k ftlesa dqy çksVhu% 30.18% 

(ts-lh--36) ls 35.21% (ihMhtsM -14) (lh-oh-  ≤ 0.08) A esfFk;ksuhu% 1.55 (Økafr) ls 2.10 (vkj ,p&749) 

xzke çfr 100 xzke çksVhu (lh-oh-  ≤ 0.40)A fVªIVksQSu% 0.95 (ihMhtsM -14) ls 1.37 (ihMhtsM -11) xzke çfr 
100 xzke çksVhu (lh-oh-  ≤ 0.38); dqy ,aVhv‚DlhMsaV {kerk 16.15 (ihMhtsM&1) ls ysdj 23.31 (ih,e -29) 
feyhxzke çfr xzke ,-,-bZ- (lh-oh-  ≤ 0.27); β dSjksVhu dh ek=k 2.50% (ihMhtsM -15) ls ysdj 4.83% 

(Økafr) (lh-oh- ≤ 0.36) ntZ dh xbZA 

  ihMhtsM -15, ihMhtsM -12, ihMhtsM -1, ihMhtsM -11, ihMhtsM -14, vksvkbts 5001, 
9vkbts 5001, th-,l-,p -1699, ts lh -32, th-,l-,p -2196, ts lh-36, vkj lh ,p -1, th-,l-,p -2180 

dh dqy Xywdksflu‚ysV ek=k 30 ekbØkseksy çfr xzke ls de ik;h xbZA ;g  75.36% vkj ,p (vksbZ)-706 ls 

13.71% (th-,l-,p -2196) (lh-oh- ≤ 0.34)ik;k x;k. 2.25% ls de QkbfVd ,flM dsoy ihMhtsM -15, 
ihMhtsM -12, ihMhtsM -11, vkj ,p (vksbZ)-706 (lh-oh-  ≤ 0.25) esa FkhA   

vfxze iafDr izn”kZu 2020&21 

 Ok”kZ 2020&21 esa fryguksa ds vfxze iafDr izn’kZu vkSj vU; lacaf/kr xfrfof/k;ksa dh ;kstuk ds rgr 33 vf[ky 

Hkkjrh; jkbZ&ljlksa lefUor vuqla/kku ifj;kstuk ds dsUnzksa@Hkkjrh; d̀f”k vuqla/kku ifj”kn vkSj d̀f”k fo’ofo|ky;@xSj ljdkjh 

laLFkkvksa@,Q-ih-vks }kjk 15 jkT;ksa ds 80  ftyksa esa flafpr ,oa ckjkuh voLFkk esa jkbZ ljlksa ds 2517] ftlesa jktLFkku esa 

lokZf/kd 839 ,oa mRrjizns’k] e.khiqj] vklke rFkk e/; izns’k esa dze’k% 340] 300] 231] ,oa 170 vfxze iafDr izn’kZuks dk 

vk;kstu fd;k x;kA blesa 2068 jkbZ lewg ds Qlyksa ij rFkk 449 ljlksa lewg dh Qlyksa ij FksA bl o”kZ lHkh izn’kZu lEiw.kZ 

rduhdh ij vk/kkfjr Fks] ftUgsa flafpr ¼1879½ ,oa ckjkuh ¼638½  voLFkk esa yxk;k x;k FkkA  

flafpr voLFkk esa jkbZ&ljlksa dh vf/kdre vkSlr iSnkokj 2]606 fdyksxzke izfr gSDVs;j gfj;k.kk esa izkIr gqbZA blds 

ckn jktLFkku] xqtjkr] iatkc] mRrjizns’k] e/; izns’k] tEew ,oa d’ehj] mRrjk[k.M] fgekpy izns’k] vklke] egkjk”Vª] if’pe 

caxky] rsyaxkuk ,oa mfMlk esa dze’k% 2]372( 2]312( 2]203( 2]185( 1]786( 1]450( 1]396( 1]255( 1]252( 1]208( 1]193( 1]192( ,oa 

957 fdyksxzke izfr gSDVs;j vkSlr iSnkokj ntZ dh xbZA lEiw.kZ rduhdh izn’kZuksa ls mit essa vf/kdre c<ksRrjh 95-9] 58-3] 55-9] 

43-8] 41-0] 31-6] 22-7] 20-2] 18-2] 16-8] 15-0] 13-8 ,oa 12-7 izfr’kr dze’k% tEew ,oa d’ehj] vklke] mMhlk] mRrjizns’k] fgekpy 

izns’k] rsyaxkuk] if’pe caxky] egkjk”Vª] gfj;k.kk] mRrjk[k.M] e/; izns’k] jktLFkku rFkk xqtjkr esa izkIr gqbZA 

vf/kdre vfrfjDr ‘kq} ykHk 36]132( 33]890( 20]537( 17]758( 17]241( 17]049( 15]600( 13]471( 11]865( 10]030( 

7]913( 7]365( 7]216 ,oa 6]085 :Ik;s izfr gSDVs;j dze’k% mRrjizns’k] tEew ,oa d’ehj] gfj;k.kk] jktLFkku] vklke] rsyaxkuk] 

fgekpy izns’k] e/; izns’k] mMhlk] xqtjkr] mRrjk[k.M] egkjk”Vª] iatkc ,oa if’pe caxky] esa izkIr gqvkA flafpr voLFkk esa 

jkbZ&ljlksa dh mRiknu ykxr lcls de 19]200 :Ik;s izfr gSDVs;j tEew ,oa d’ehj] esa rFkk vf/kdre 41]672 :Ik;s izfr 

gSDVs;j gfj;k.kk esa vkbZA  

ckjkuh voLFkk esa jkbZ&ljlksa dh vf/kdre vkSlr iSnkokj 1]544 fdyksxzke izfr gSDVs;j jktLFkku esa izkIr gqbZA blds 

ckn] vklke] mRrjk[k.M] tEew ,oa d’ehj] e.khiqj] fgekpy izns’k ,oa mMhlk esa dze’k% 1]227( 1]125( 1]063( 1]014( 1]012 ,oa 

993 fdyksxzke izfr gSDVs;j vkSlr iSnkokj ntZ dh xbZA vf/kdre 56-6 izfr’kr rd mit essa c<ksRrjh vklke esa izkIr gqbZA 

mMhlk] fgekpy izns’k] e.khiqj] tEew ,oa d’ehj] mRrjk[k.M rFkk jktLFkku esa dze’k% 45-9] 33-9] 26-0] 19-2] 17-2 rFkk 12-0 

izfr’kr rd mit essa c<ksRrjh ntZ dh xbZA vf/kdre vfrfjDr vkSlr ‘kq} ykHk 17]612( 10]485( 9]550( 7]398( 7]036( 6]990 

,oa 5]943 :Ik;s izfr gSDVs;j] vklke] fgekpy izns’k] jktLFkku] e.khiqj] mRrjk[k.M] ,oa mMhlk esa izkIr gqbZA vflafpr voLFkk 

esa jkbZ&ljlksa dh mRiknu ykxr lcls de 13]146 :Ik;s izfr gSDVs;j e.khiqj esa rFkk vf/kdre 28]275 :Ik;s izfr gSDVs;j 

mMhlk esa vkbZA  

lEiw.kZ rduhdh izn’k Zuksa esa Hkkjrh; jkbZ dh 13] ihyh ljlksa ,oa rksfj;k izR;sd dh 3 rFkk xksHkh ljlksa dh 2 mUUkr 

iztkfr;ksa dks 14 jkT;ksa esa flafpr voLFkk esa iz;ksx fd;k x;kA Hkkjrh; jkbZ ds izn’kZuksa esa mRrjizns’k] esa flafpr voLFkk esa 45 

izFke iafDr izn’kZuksa esa vkj- ,p- 725 iztkfr dk iz;ksx Fkk ftlls 45-4 izfr’kr mit c<ksRrjh ds lkFk vf/kdre mit 2]906 

fdyksxzke izfr gSDVs;j izkIr gqbZA blds ckn mRrjizns’k] esa gh 11 izn’kZuksa esa iznf’kZr lh- ,l- 60 iztkfr dh vkSlr iSnkokj 

2]856 fdyks izfr gSDVs;j rFkk 43-0 izfr’kr mit esa c<ksRrjh ntZ dh xbZA iatkc esa 5 izn’kZuksa esa iznf’kZr ih- ,p- vkj- 126 

iztkfr ls U;wure 4-3 izfr’kr mit c<ksRrjh ntZ dh xbZ tcfd U;wure vkSlr iSnkokj 957 fdyksxzke izfr gSDVs;j mMhlk es 

30 izn’kZuksa esa iznf’kZr ,u- vkj- lh- ,p- ch- 101 iztkfr esa ntZ dh xbZA gkykafd tEew ,oa d’ehj esa fxjkZt fdLe ls flafpr 

voLFkk es fdlku dh LFkkuh; iztkfr dh rqyuk esa lokZf/kd 109-6 izfr’kr rd mit c<ksRrjh ds lkFk vkSlr iSnkokj 1]488 

fdyksxzke izfr gSDVs;j ntZ dh xbZA  
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flafpr voLFkk es mRrjizns’k] es ihyh ljlksa dh ihrkEcjh iztkfr] fgekpy izns’k essa xksHkh ljlksa dh th- ,l- lh 7 

iztkfr ,oa vklke esa rksfj;k dh Vh- ,l- 38 iztkfr ls mit essa vf/kdre c<ksRrjh dze’k% 35-38] 41-0 ,oa 58-3 izfr’kr rd 

izkIr gqbZA 

 Hkkjrh; jkbZ ds vflafpr voLFkk esa jktLFkku esa i znf’kZr vkj- th- ,u- 298 iztkfr ls vf/kdre vkSlr iSnkokj 

1]747 fdyksxzke izfr gSDVs;j ds lkFk 9-4 izfr’kr rd mit esa c<ksRrjh ntZ dh xbZA  e.khiqj esa 112 izn’kZuksa esa iznf’kZr ,u- 

vkj- lh- ,p- ch- 101 iztkfr ls U;wure vkSlr iSnkokj 1]012 fdyksxzke izfr gSDVs;j ds lkFk 26-8 izfr’kr rd mit esa 

c<ksRrjh izkIr gqbZA gkykafd vklke esa u- vkj- lh- ,p- ch- 101 fdLe ls vflafpr voLFkk es fdlku dh LFkkuh; iztkfr dh 

rqyuk esa lokZf/kd 64-6 izfr’kr rd mit c<ksRrjh ds lkFk vkSlr iSnkokj 1]213 fdyksxzke izfr gSDVs;j ntZ dh xbZA  

vflafpr voLFkk es vklke es rksfj;k dh Vh- ,l- 38 iztkfr ,oa jktLFkku esa rkjkehjk dh vkj- Vh- ,e- 1351 iztkfr 

ls mit essa vf/kdre c<ksRrjh dze’k% 58-6 ,oa 21-6 izfr’kr rd izkIr gqbZA 

vflafpr voLFkk es fgekpy izns’k essa xksHkh ljlksa dh th- ,l- lh 7 iztkfr ,oa tEew ,oa d’ehj Hkwjh ljlksa dh 

‘kkyhekj ljlksa 2 iztkfr ls mit essa c<ksRrjh dze’k% 33-9 ,oa 19-2 izfr’kr rd izkIr gqbZA 
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Seasonal Conditions 
Weather was favourable for rapeseed- mustard crop during the crop season 2020-21. Good 

rains were received during monsoon in the month of September at almost all the centres. December to 

January 2021 were the coldest months and temperatures reached below zero degree centigrade during 

night at Bajaura. Extremely low temperature (-0.9
0
c and -0.5

0
c) reported at Bajaura centre. Incidence 

of diseases and pest was very low resulting high production of the crop.  

 

Genetics and Plant Breeding 

Varietal Improvement  
Sixteen centres, spread over 13 states, carried out the varietal development activities as per 

the approved technical programme. The salient achievements during the year 2020-21 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 5935 accessions comprising toria  (757), Indian mustard (4076), B.rapa (151) 

yellow sarson (446), gobhi sarson (233), brown sarson (78), karan rai (82), taramira (33), B. caudatus 

(01), B. tournifortii  (03), B. rugosa (23), B. nigra (26),S. alba (01), Crambe sp (06), B chinenesis 

(02), B. fruiticulosa (02), Camelina sativa (01), Capsella bursapastoris (02), Diplotaxis assurgens 

(01), Sisimbrium (BMWR)(01), Lapidium sp (02) and 01 each of B. oxyrrhina, D. muralis, D. 

siettiana, D. tenuisilique, E. lyratus, E. canariense, D.viminea, D.7omezcampoi were maintained 

through appropriate mating system at Bhubneshawar, Dholi, Hisar, Pantnagar, Ludhiana, Kanpur, 

Sriganganagar, IARI,New Delhi, Jobner, Morena, Chatha-Jammu, Jagdalpur and SK Nagar (Table 

2.1.1).  In addition, 395 new accessions comprising toria (34), Indian mustard (148), yellow Sarson 

(116), brown sarson (28), karan rai (35) and B. rapa (01), B. nigra (05) B. rugosa (23) were collected. 

Further, 1438 accessions consisting of 935 Indian mustard, 89 toria, 250 yellow sarson, 17 gobhi 

sarson,  41 brown sarson,06 Karan rai, 80 taramira and 23  B. rugosa 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 Dholi, Chatha-Jammu and Jagdalpur.    

 

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, 74 crosses were attempted in toria, 94 

in yellow sarson at Pantnagar, Bhubneshwar, Chattha-Jammu, Kalyani, and Morena 127 in gobhi 

sarson at Chatha- Jammu and Ludhiana and 811 in Indian mustard at Bhubneshwar, Chatha-

Jammu, Sriganganagar, Hisar, IARI New Delhi, Ludhiana, Kanpur, Pantnagar, SK Nagar, Morena, 

Sriganganagar, Jhansi, Kota and Varanasi to improve seed yield, earliness, seed size, component 

traits, disease/pest resistance, heat tolerance suitable for late sown condition, drought tolerance, “0” 

and “00” quality characters and high oil content (Table 2.1.2). Selection of superior plants/bulks at 

different centres was practised in toria, yellow sarson and Indian mustard. In toria, development of 

composites population after the selection was the main objective. In yellow sarson, hybridization 

and selection from segregating generations were attempted at Kanpur, Dholi, Bhubneshwar and 

Pantnagar. However, few centres reported that due to spread of COVID 19 across the region, the 

single plant selection could not be performed in better way. In Indian mustard, 8692 single plants 

Summary 
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were selected at New Delhi, Jhansi, Kanpur, Bhubneshwar, Chathha-Jammu, Pantnagar, Ludhiana, 

SK Nagar, Jagdalpur, Kota,, Varanasi and Morena. In Indian mustard, about 864 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. 69 strains of toria were tested at 

Kanpur, Chatha-Jammu, Ludhiana and Dholi. The yield superiority in toria was up to 15.29 % over 

the check (PT-303) at Pantnagar. In yellow sarson, 60 strains were tested at Kanpur, Pantnagar and 

Dholi. The yield superiority up to 15.84 % over the check Pitambari was recorded at Pantnagar. In 

Indian mustard, 687 strains were evaluated at 06 centres; Chatha, Hisar, Ludhiana, Pantnagar, 

Dholi, and Varanasi in 33 trials. Seed yield superiority up to 27.02 % over the check Kranti was 

recorded at Pantnagar. Nineteen strains at Hisar, 21 strains at Ludhiana and 09 strains at Chatha of 

gobhi sarson were evaluated for seed yield and its component characters.  

Hybrid development 
Efforts for hybrid development continued during 2020-21 under “Consortia Research 

Platform on Hybrids”, at four centres including ICAR-DRMR Bharatpur, ICAR-IARI New Delhi, 

PAU Ludhiana and CCS HAU Hisar.  A total of 16 experimental hybrids, including seven from 

ICAR-DRMR, 04 from PAU, 03 from CCSHAU and 02 from ICAR-IARI were evaluated in different 

trials of AICRPRM. Twenty experimental hybrids of Indian mustard were evaluated in replicated 

block design at all four centres.  On the basis of mean seed yield over three locations, two hybrids 

from Hisar; RH 2007 and RH 2008 outyielded the best hybrid check DMH 1 by 11%. Other 

promising hybrids were DRMRHJ 3720, DRMRHJ 2518, Pusa MH 118, RHH 2004 and RHH 2006, 

which expressed 5, 5, 4, 6 and 4 percent standard heterosis, respectively. Out of forty two 

experimental hybrids evaluated in augmented block design, four experimental hybrids; DRMRHJ 508, 

DRMRHJ 1003, PHR 8037, PHR 8081 and RHH 2013 outyielded the best check hybrid DMH 1 by 

13, 11, 6, 10 and 8 percent, respectively. 153 F1 crosses attempted during 2019-20 among the inbreds 

identified from diverse gene pools were evaluated in augmented block design at all four centres. 27 F1 

crosses were identified for > 10% seed yield heterosis over best check DMH 1 on the basis of average 

seed yield over three locations. 192 A lines and 89 R lines were maintained. 202 and 141 backcrosses 

were attempted to advance the generation of A and R lines, espectively. 340 F1 crosses were generated 

for next year evaluation to identify heterotic combinations. 70 inbred lines were characterized for 

agronomic traits and simultaneously genotyped with SSR markers for studying genetic diversity and 

their delineation into diverse gene pools. 569 experimental hybrids were evaluated in station trials at 

different centres and heterotic combinations expressing > 15 % heterosis were identified. 88 inbred 

lines were delineated into three diverse gene pools on the basis of genetic diversity. 

Breeder seed production 
Indents of 82.93q breeder seed Production of 64 Rapeseed-Mustard varieties were received 

from Department of Agriculture and Cooperation (DAC), Ministry of Agriculture and Farmers 

Welfare, Govt. of India for during 2020-21. The allocation was made to 18 centres for the production 

of breeder seed during 27thannual group meeting held through virtual-video conferencing.  Against 

the indent of 82.93q, 194.35q breeder seed was produced, indicating a surplus availability of 116.44 q. 

Breeder seed of 02 varieties RVM-1 and TBM-209 of Indian mustard and one variety Jhumka 

(YSBNC-1) of yellow sarson could not be produced. Further, less quantity of ONK-1 (Him Sarson) of 

Gobhi Sarson; RVM-2 and RGN-298 of Indian mustard; Uttara (PT-2002-25) of Toria was produced. 

In addition, 15.29 q breeder seed of 10 varieties was also produced by different centres. The centre 

and variety wise details of breeder seed production are reported in Table 2.2. 

Coordinated Trials 
Performance of 165strains including 11 of toria, 08 of yellow sarson and 140 of Indian 

mustard, 05 of gobhi sarson and 01 of taramira was tested in nineteen performance evaluation 

trials consisting of toria (1), yellow sarson (1), gobhi sarson (1), taramira (1) and Indian mustard 
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(16) at 45 locations across the 6 agro-climatic zones of the country. On the basis of superiority for 

seed/oil yield/ earliness/quality/ resistance over the best check, 20 strains comprising yellow 

sarson (02), gobhi sarson (01) and Indian mustard (17) were promoted for advanced stage 

evaluation.          

Rapeseed-Mustard strains promoted for advance stage testing on the basis of higher 

seed/oil yield/quality (2020-21) 

Zone I Zone II Zone III Zone IV Zone V 

Yellow Sarson, IVT 

    RMYS 2 

(1259,26.3) 

PYS-2018-12 

(1096,9.9) 

Early Mustard, IVT, Irrigated 

 PRE-2018-10 (2257,12.3)    

Mustard, Timely Sown, Irrigated, IVT 

 RH 1975 (2834,14.0)  

RH 1974( 2865,15.3) 

   

Mustard, Timely Sown, Rainfed, IVT 

 DRMR CI 128  **  

(2328,5.1)  

   

Mustard, Timely Sown, Rainfed, AVT I 

 RH 1424 (2578,17.7)    

Mustard, Late Sown, IVT 

  DRMR 2018-19 ( 1871,2.8)**   

Mustard, Quality, IVT 

 RH(OE) 1807 

 ( 2301,9.3) 

JC 36# (2231,15.4) 

PDZ-15# (2188,13.2) 

PDZ-14# (2306,19.3) 

JC 36# (2080,18.9) 

PDZ-15# (2050,17.3) 

PDZ-14# (2325,33.0) 

OIJ5001#(2286,30.7) 

  

Mustard, Quality, AVT I + II 

 LES 60 (2606,10.3) 

RH(OE) 1706 (2689,19.3) 

   

Mustard, White Rust Resistance 

 PB (A4A5)-842(2310,7.2) 

Varuna (A4A5)-936-279 

(2569,6.9) 

Rohini (A4A5)-491 

(2053,14.9) 

PB (A4A5)-842(2196,2.2) 

Varuna (A4A5)-936-279 

(2323,3.6) 

 

  

Saline/ Alkaline AVT I 

CS 2005-143 (2341, 13.4) 

Gobhi Sarson AVT I+II 

AKGS 19-8 (1844, 9.4) 

            Figures in parenthesis indicate seed yield (Kg/ha), percent superiority over best check 

 ** promoted on the basis of White rust resistance; # double low strain 
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Crop Production 

Experiments on six major areas of agronomic practices were conducted during 2020-21 at 28 

coordinating centres across the five zones. The results are summarised as; 

 

3.1 Long-term fertility experiment on cropping systems involving rapeseed-mustard 
Application of 150% NPK recorded markedly higher seed yield of mustard at KHD, LDH, 

HSR, SGN, DOL, KOT, MOR, SKN, BHU and SHL which was 99.7, 307, 67, 33, 380, 64, 148, 72, 

83 and 330% higher over the control, respectively. Whereas, at KNG 100% NPK + 40 kg S/ha and at 

PNT 100% NPK + FYM @ 2.5 t/ha recorded significantly higher seed yield of mustard which was 

209.7 and 184% higher over the control. 

 
3.2 Evaluation of herbicides for weed management in rapeseed – mustard 

Pre-emergence application of oxadiargyl 0.045 kg a.i./ha at Ludhiana, fluazifop-p-butyl 0.125 kg 

a.i./ha at 25-30 DAS at Hisar, quizalofop 0.05 kg a.i./ha at 15-20 DAS at Pantanagar, pendimethalin 

1.0 kg a.i./ha at SK Nagar and Bhubneswar increased mustard seed yield by 32, 35, 52, 55 and 66% 

over the weedy check, respectively. Whereas, the highest weed control efficiency was recorded with 

the pre-emergence application of oxadiargyl 0.09 kg a.i./ha at Ludhiana, with quizalofop 0.05 kg 

a.i./ha at Pantanagar and with pendimethalin 1.0 kg a.i./ha at SK Nagar. 

 
3.3 Agronomic evaluation of promising rapeseed-mustard entries 

The agronomic evaluation of new entries of quality mustard, gobhi sarson and taramira were 

performed under different fertility levels during 2020-21. 

Quality mustard: PDZ 12 and RCH 1 recorded higher seed yield over the check PDZ 1 at Hisar (4.3 

& 11.7%) and Sriganganagar (16.9 & 35.0%). At Ludhiana, the entries PDZ 12, PDZ 11 and RCH 1 

recorded higher seed yield by 5.2, 15.6 and 18.6% over the check PDZ 1. Whereas, at New Delhi 

none of the test entries performed better than check PDZ 1. 

Gobhi sarson: The test entry GSH 1699 recorded higher seed yield at Kangra and Dhaula Kuan over 

the GSL 1 (20.1 & 28.2%), Kranti (80.5 & 188%) and GSC 6 (8.8 & 29.6%), respectively. It also 

recorded higher seed yield over the Kranti at Chatha (3.4%), GSL 1 at Ludhiana (5.2%), and GSL 1 

and Kranti at Bajaura (29.9 & 23.8%), respectively. 

Taramira: The test entry RTM 1624 recorded higher seed yield over the checks T 27, RTM 314 and 

RTM 1351 at Navgaon (14.2, 11.5 & 10.7%), Jobner (15.0, 24.7 & 12.7%), and Diggi (11.7, 27.2 & 

13.9%), respectively. 

 

3.4  Developing resource efficient and resilient rapeseed-mustard based cropping 

systems under current and future climates 
Planting of mustard on raised beds recorded markedly higher mustard seed yield over the 

conventional tillage at Chatha, (5.6%), Kanpur (11.0%), Pantnagar (15.7%) and Morena (20.9%). 

Also, recorded the highest system productivity at Chatha, Pantnagar and Morena. Among the 

cropping systems, green gram-mustard system recorded highest seed yield and system productivity at 

all the locations. 

 

3.5 Enhancing drought and heat tolerance in rapeseed-mustard through microbes 
Application of two irrigations recorded highest seed yield compared to no irrigation and one 

irrigation at all the locations. Seed inoculation with MRD 17 at Morena (18.5%) and Nagpur (22.0%); 

with Biophos and Biophos
+
 at Bawal (12.3%); with CRIDA MI-I at Sriganganagar (24.6%), Banda 

(18.9%) and Varanasi (42.8%), with CRIDA MI-II at Chatha (23.3%), Dholi (31.1%), Jobner (18.7%) 

and SK Nagar (24.9%) significantly increased seed yield over the control.  
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3.6 Response of macro and micro nutrient bio-fertilizers in enhancing rapeseed-

mustard productivity and soil health 
Application of 100% RDF significantly recorded higher mustard seed yield at all the 

locations. The combination of biofertilizers; PSMO + Azotobacter+ KMB + ZSB recorded 

significantly higher seed yield at Chatha, Sriganganagar, Pantnagar, Morena, Kota, Varanasi, SK 

Nagar, Bhubneswar, Bawal, Bharatpur, Khudwani and Shillongani. Whereas, ZSB at Kangra, Hisar 

and Dholi, and KMB at Imphal recorded markedly higher seed yield over the rest of the biofertilizers. 

Net returns were also increased with the use of biofertilizers at all the locations. 

Plant Pathology 

Disease Scenario  

During 2020-21, moderate to severe occurrence of Alternaria blight and white rust diseases 

was recorded at different locations. However, low to the moderate severity of downy mildew was 

recorded from PNT. Powdery mildew severity was moderate to high at SKN and PNT. Low to 

moderate incidence of Sclerotinia rot was observed at MOR, HSR, LDH, BPR and PNT. 

Screening of Brassica germplasm and breeding materials  

Among 34 AVT-I and AVT-II breeding lines, 9IJ 5001 (Q hybrid), DRMR 2017-16 (Bj) and 

AKMS 19-8, and HNS 0702 (Bn) were found resistant to WR under natural condition at five 

locations. While under artificial condition, DRMR 2017-16, 9IJ 5001 (Bj), and AKGS 19-8, HNS 

0702, GSH 1699, GSH 2180, GSH 2196 (Bn) were found resistant to WR at MOR, HSR and PNT 

locations. Entries, KMR (E) 19-2, NPJ 230, SKM 1626, DRMR 2017-16, PDZ 12 and 9IJ5001 of B. 

juncea showed resistance to DM at PNT. 

Uniform Disease Nursery for major diseases 

Among total 38 entries, DRMRQ-1-22, DRMRQ 202, DRMR 2018-25, PMW 18 and PAB 

14-7 of B. juncea showed resistance reaction to WR under natural conditions with mean disease 

severity <10%, whereas highest WR severity was on check Rohini was 26.5%.  

While, DRMRSJ 25, DRMRQ 202, PAB 14-7, DRMRSJ 21 and DRMRSJ-361 entries were 

found tolerant to SR with <10% incidence at MOR and SGN under natural condition. 

National Disease Nursery (NDN) for Alternaria blight   

Among 45 strains, none of the entries were tolerant to AB. However, PMW 18, DRMRSJ 4, 

DRMR 2018-41, DRMR-2018-37, DRMR 2018-25 and DRMR 18-1 entries of B. juncea showed 

resistant reaction to WR at MOR, PNT, and HSR locations.  

National Disease Nursery (NDN) for white rust  

Among 59 entries, RH 1700-4, Varuna (A4A5)-936-279, Rohini (A4A5)-491, RJK (A4A5)-

21, DRMR 2018-17, DRMR 2018-25 and DRMR 18-37-13 of B. juncea showed immune reaction to 

WR at MOR, PNT, HSR, LDH and BPR locations. While, some of the promising strains sowed 

resistance to WR with <10% disease severity were DRMRSJ 7, DRMRCI 125, DRMRCT-132, 

DRMRSJ 4, DRMRSJ 206, DRMRSJ 349, DRMR 18-36-12, DRMR 2018-41, RH 1700, RH 1400, 

RH 1400-1, RH 1700-1, PWR 13-8, PB(A4A5)-842 and PMW 18 at five locations.  

However, DRMR 2018-41 and RH 1400 were found consistently resistant to WR during 

2018-19, 2019-20 and 2020-21. 

National Disease Nursery (NDN) for Sclerotinia rot 

None of the entries of B. juncea showed tolerance/ resistance to SR at PNT, HSR and BPR 

location under artificial conditions. 
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Screening of IVT entries of Brassica against different diseases  

Among total 134 IVT entries, TM 188, ORM 2019-01, 0IJ 1010, DRMRCI 128, 0IJ 1034, JC 

36 and 0IJ 5001 of B. juncea were resistant to WR at five locations. However, DRMR 2018-19, 

Rohini (A4A5)-936-279, PB(A4A5)-842, and PJK(A4A5)-21 were showed resistant reaction to WR, 

Whereas, almost all the entries of B. rapa var. Toria and B. rapa var. Yellow Sarson, B. napus 

escaped WR infection.   

Assessment of yield loss and management of Alternaria blight in rice-fellow-mustard 

cropping system 

Among different treatments, foliar spray of tebuconazole 50% + trifloxistrobin 25% WG @ 

0.5g/l followed by iprodion 50WP @ 0.2% were found effective in reducing AB by 54.3 and 52.6 per 

cent respectively over check with inceased seed yield. 

Epidemiology of Alternaria blight, white rust, powdery and downy mildew 

Experiment on the epidemiology of foliar diseases of rapeseed-mustard was laid out using cv. 

Varuna and local cultivar with eight sowing dates at weekly interval starting from Oct 01 to Nov 19 

without adopting any protection measures against pest and diseases at seven locations. 

PNT  

Two cultivars Varuna and Kranti were sown at eight different sowing dates. Downy mildew 

disease first appeared 8 DAS on Oct 22 sown Varuna and Kranti cultivars. Whereas, the maximum 

DM severity was between 20 DAS to 23 DAS on both cultivars except in early sowing. White rust 

disease first appeared 50 DAS on Oct 22, Oct 29 and Nov 12 sown crop which was 12 days late than 

last year. Alternaria blight disease was first appeared 50 DAS on Oct 22 on both the cultivars. While, 

on Oct 01 sown crop, the disease appeared 56 DAS. AB on pods appeared 83 DAS on late (Nov 19) 

sown crop which is 5-days early than preceding year. On early (Oct 01) sown crop, the symptoms on 

pod appeared late after 122 days of sowing.  

SHL 

 An experiment was laid out with cvs. Varuna and TM 2. The crop was sown with 4 dates of 

sowing started from Oct 29 to Nov. 19 at weekly intervals as the rainfall doesn’t allow early sowing 

dates. ABL was first observed at 35 DAS in Nov 19 sown TM 2 which was 6-days early than 

preceding year. While, ABP appeared at 83 DAS in Nov 19 sown TM 2 which was appeared 95 DAS 

on Oct 29 sown Varuna. Maximum disease severity was at 120 DAS (26.8%) in Nov 12 on cv TM 2 

which was 12% less than previous year. Maximum seed yield was achieved in Oct 29 sown cv Varuna 

(18.7 q/ha) and 12.7 q/ha of TM 2 (Oct 29). Yield data revealed that ideal sowing time of crop in the 

region is last week of October. 

SKN 

Experiment was laid out with cvs. Varuna and GM 2 at weekly intervals. Powdery mildew 

disease first appeared at 89 DAS instead of 78 DAS, 83 DAS, 76 DAS during 2019-20, 2018-19, 

2017-18 respectively, on Nov 19 sown crop of Varuna and GM 2.  The maximum disease severity 

was observed in Nov 19 sown cv Varuna (97.0%) and GM 2 (90.5%). The maximum seed yield 

reduction due to disease was observed in late sown crop. Although, highest yield was observed in Oct 

01 sown GM 2 (16.6 q/ha) and Varuna (15.7 q/ha).   

MOR 

Experiment was laid out with cvs. Varuna and Rohini with eight dates of sowing at weekly 

intervals. AB on leaf first appeared 47 DAS in Nov 19 sown Varuna and Rohini. Whereas, AB on 

silique appeared at 90 DAS on same plots. PM was appeared first at 80 DAS which was maximum 

51.8 % reported on cv. Rohini at 130 DAS in Nov 19 sown crop. WR appeared first 40 DAS in Nov 
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19 sown Rohini and progressed till 120 DAS in Nov 05 and Nov 12 sown crop. WR disease severity 

was maximum upto 44.9% in Nov 05 sown crop on both cultivars. While, maximum staghead 

incidence (40.2%) was observed in Nov 12 sown Rohini. The maximum yield (34.0 q/ha) was 

recorded in Oct 15 sown Rohini and 32.9 q/ha in Varuna. 

JAG 

Experiment was conducted with cvs. Varuna and CG Sarson with 8 dates of sowing at weekly 

interval using recommended agronomic practices. WR first appeared at 50 DAS in Nov 12 and Nov 

19 sown on both cultivars sown. Initiation of AB was reported at 40 DAS in Nov 12 sown Varuna and 

CG Sarson in both Nov 12 and Nov 19 sown dates. PM was appeared first at 90 DAS on both 

cultivars in Nov 12 and Nov 19 sown crop. Optimum date of sowing for obtaining maximum seed 

yield seems between Oct 01 to Oct 15 sown crop. 

DOL 

Experiment was laid out with cvs. Varuna and Rajendra Suflam sown with 8 dates of sowing 

at weekly intervals. AB first observed at 62 DAS and 76 DAS on Varuna and Rajendra Suflam 

respectively in Oct 01 sown. The disease continued to progress on leaves up to 140 DAS on both the 

cultivars.  

HSR 

Experiment was conducted with cvs. Varuna and RH 30 with 8 dates of sowing at weekly 

interval using recommended agronomic practices. WR first appeared at 36 DAS in Nov 12 and Nov 

19 sown RH 30 which was further spread in Nov 12, Oct 29 sown crop. Staghead formation was 

observed first at 68 DAS on RH 30 sown on Oct 15. AB on leaves was appeared at 89 DAS in Oct 08, 

Nov 19 sown Varuna and RH 30 cultivars. SR disease initiation was observed first at 70 DAS in Nov 

19 sown Varuna and RH 30. Optimum date of sowing for obtaining maximum seed yield 33.8 q/ha of 

Varuna and 32.9 q/ha of RH 30 was Oct 01 sown crop. 

JHS 

Experiment was conducted using RH 406 and Varuna cultivars with 8 sowing dates at weekly 

interval. AB appeared first on leaves at 58 DAS in Nov 19 and seen on pods at 62 DAS in Nov 05 

sown Varuna. DM first appeared at 10DAS in Nov 12 sown Varuna and Oct 29 sown RH 406, while 

WR appeared first at 59 DAS in Nov 19 sown Varuna. PM initiated at 70 DAS in Nov 19 sown 

Varuna. Optimum time of sowing in the Bundelkhand region for obtaining higher seed yield is first 

fortnight of Oct. 

Efficacy of fungicides against major rapeseed-mustard diseases 

Efficacy of newer fungicides was tested at SHL, SGN, PNT, HSR, BPR, JHS and DOL. AB 

severity was found minimum (19.1%) in Tebuconazole 50% + Trifloxostrobin 25% WG @ 0.1% over 

check (34.5%). However, all fungicides were found effective for reduction of AB severity both on 

leaves and pods. While, white rust severity was reduced (21.8%) by metalaxyl 4% + mancozeb 64% 

@ 0.25% over check (40.3%). PM severity was minimum (14.7%) in Azoxystrobin @ 0.1% over 

check (33.9%). Both Propiconazole 25% EC @ 0.1% and Tebuconazole 50% + Trifloxostrobin 25% 

WG @ 0.1% were found effective in reducing SR incidence (18.3% and 18.8% respectively) over 

check (27.8%). 

Entomology 

The crop season 2020-21 witnessed moderate to high population development of mustard 

aphid on different Brassica species. Strain RMM-19-06, JM 14-8, DRMRIJ 31, HUJM-19-11, 

OIJ1034, DRMRHJ 2409, RTM 1624 and RTM 314 were found promising as these recorded AII 

<1.5.  
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 The highest yield losses were observed in PM 31 at SK Nagar (42.7%), while at NDH RH 

725 suffered 38.5% yield loss due to insect-pests. At LDH, PM 31 suffered 28.6% loss followed by 

22.9% in RH 725 at DHO, 21.5% in PM 31 at HSR, 15.0% in PM 31 at PTN and 9.3% in RH 725 at 

MOR. 

Moderate to high population of mustard aphid was reported at most of the centres from 2
nd

 to 

13
th
 standard week with peak during 7

th
 to 11

th
 standard week. Very low activity of cabbage caterpillar 

was recorded both under timely and late sown conditions at LDH. It remained active from 7
th

-12
th
 

standard week under both timely and late sown conditions. Low to moderate population of painted 

bug was observed from 43
rd

-47
th
 standard week at HSR, while at MOR, it remained active from 47

th
-

50
th
 standard week. The activity of coccenellid predators was low to moderate during 50

th 
- 2

nd
 

standard week. At SHL, sawfly observed during 50
th
- 4

th
 std. week, flea beetle 49

th
-10 std. week and 

coccinellid predators during 52
nd

-14
th
 std. week. 

The alate aphid population was recorded by seven centres. Alate aphid appeared as early as 

43
rd

 week at LDH. It started increasing at most of the centres from 50
th
-1

st
 std. week and reached its 

peak from 5
th
-11

th
 std week. The highest peak (3367.8 aphids/ trap) was recorded from SKN during 8

th
 

std. week. After 12
th
 std. week a general trend of decline in aphid population was observed which 

disappeared from most of centres after 15
th
 standard week.  

Among bio-intensive IPM module treatments, treatment of dimethoate 30 EC @ 2 ml/l 

followed by its second application after 10 days was found effective at most of the centres i.e. NDH, 

SHL, HSR, SK Nagar, PTN, LDH, DHO and MOR. The second best treatment was the spray of 

Azadirachtin 3000 ppm @ 5 ml/l followed by second spray after 10 days at SHL and LDH. Among 

the newer insecticides tested, thiamethoxam 25 WG @ 0.2 g/l resulted in maximum control of 

mustard aphid at most of the centres i.e. NDH, HSR and LDH. The respective IBCR at these centres 

was 1.82, 23.9 and 59.5.  

Effect of plant diversity of aphid population revealed that sowing of 4 rows of coriander after 

every 4 rows of mustard resulted in significant reduction in mustard aphid population than mustard 

alone. At SHL, MOR and HSR sowing of mustard+coriander resulted in significantly low population 

build up of mustard aphid than mustard alone while the similar results were reported for 

mustard+fennel sowing at DHO and PTN. 

Plant Physiology 

Five experiments were conducted to evaluate mustard genotypes from different agro-climatic 

zones to abiotic stresses while sixth experiment was conducted at three locations to test the efficacy of 

PGR’s under rainfed conditions. Two experiments were formulated to test the efficacy of microbes to 

mitigate drought and temperature stress. Seedling mortality ≤20% and DW/10 seedlings ≥ 30mg rated 

genotypes tolerant under controlled conditions. Three genotypes namely SVJH-056 RH1999-42 and 

DRMRCI133 at Kanpur and Ludhiana met the selection criteria except for dry matter in DRMRCI133 

(25mg/10seedlings). In the field sown trial, RGN229, DRMRHT1712, NPJ-239, SVJH-006, ORM 

2019-01, TM188, BAUM09-12-2 , DRMRCI133, RH1999-42 and DRMR1188 had seedling mortality 

≤20% and DW≥3.0g at 3 locations except  for DRMRCI133 and NPJ-239 for dry matter  at Bharatpur  

which was ≥2.5g.  Both the checks PM 25 and JD-6 had seedling mortality ≤25% with dry matter 

≥2.5g at Bharatpur, Kanpur and Ludhiana indicating moderate tolerance with STI and SSTI ≥60% 

under field condition only. Two genotypes RH1999-42 and DRMRCI133 were tolerant to high 

temperature at seedling stage both under laboratory and field conditions. Light stress due to shading 

for 30 days impaired physiological and yield traits to variable extent within the genotypes and also at 

two locations. Lesser reduction in the physiological traits and seed yield (≤20%) identified RH1676 at 

Hisar and Ludhiana as promising genotypes under low light stress. Moisture stress imposed by 
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withholding irrigations at 35 and 65 DAS significantly affected the performance of thirty-one 

genotypes tested at 4 locations. Overall, NPJ210 and DRMR1188 at Bharatpur, Hisar and Ludhiana 

were tolerant to moisture stress. Only one genotype DRMRSJ276 was rated highly tolerant at 

Bharatpur, Kanpur and Ludhiana whereas JC36 moderately tolerant at 3 locations (Bharatpur, Hisar 

and Ludhiana) to moisture stress. These genotypes maintained higher chlorophyll content, RWC, 

SPAD values and lesser decline in seeds per siliqua, seed weight with YSI≥0.5. RH0725 (check) 

suffered decline in seed yield ≤20 % and was rated   drought tolerant at Bharatpur and Hisar only 

whereas RGN229 (check) was highly tolerant at Bharatpur, Hisar, Kanpur and Ludhiana. Out of 

thirty-three mustard genotypes, Raj Vijay Mustard and JC-32 were rated   tolerant to terminal heat 

stress with seed yield reduction ≤30% and stability indices (HSI≥0.45 and YSI ≥0.7.0) at Hisar and 

Ludhiana with relatively lesser depression in membrane stability, seed weight, seeds per siliqua and 

cooler canopies. Only one genotype DRMR2017-27 at Bharatpur and Ludhiana showed thermo 

tolerance along with high heat stability index (HSI≥1.3), YSI (≥.0.75) and SY decline of ≤30%. 

BPR543-2 (check) suffered ≤20% yield loss at Bharatpur and Ludhiana with high indices (HSI ≥0.74 

and YSI≥.0.8) and was considered highly tolerant. Kranti and CS54 seems promising at Hisar and 

Ludhiana for salinity tolerance with lesser decline (≤20%) in germination percentage, seedling length, 

dry matter accumulation while seedling vigour index II declined by ≤30% at Ludhiana only. Foliar 

application of trehalose @10mM, urea @2%, and both the concentrations of KNO3 at 3 locations 

(Bharatpur, Hisar and Ludhiana) improved seed yield under rainfed conditions. Physiological   and   

osmoprotectants   enhanced with the microbial treatments under moisture stress at Hisar and 

Ludhiana.  Overall, maximum increase was with MKS6 for RWC and SPAD, total chlorophyll with 

CRIDAII and MRD17, proline with CRIDAI and MRD 17and   total sugars with Biophos +Biophos 

and CRIDAI at both the locations. Variation exist in the three varieties (RH725, Giriraj and PBR357) 

for the studied traits with microbial formulation and stress adaptive consortium (Pusa Sanjeevni) 

under normal and late sown conditions. Microbial formulation enhanced seed yield in the late planted 

3 varieties at Bharatpur and only Pusa Sanjeevani in PBR357. Seed yield improved with both the 

inoculations in the three varieties at Hisar and Ludhiana. 

Biochemistry 

IVT/AVT entries in quality trials were evaluated at Bharatpur, Kanpur, Kangra, Pantnagar, 

Hisar and Ludhiana. Among the 27 genotypes (including 4 special entries from ICAR-DRMR) 

analyzed, oil stability index ranged from 0.60 (RH-749) to 2.97 (GSH-2196) (CV ≤ 0.28). Entries 

were also analyzed for fatty acid profile. Palmitic acid ranged from 1.87% (RGN-73) to 4.6% (PDZ-

12) (CV ≤ 0.32); Stearic acid: 0.60 % (RH-749) to 2.05% (LES-63). (CV ≤ 0.69). Oleic acid: 10.58 

% (RH-749) to 59.55 % (GSH-2196). (CV ≤ 0.22); Linoleic acid: 17.20 % (Kranti) to 43.57 % (PDZ-

15) (CV ≤ 0.15); Linolenic acid: 9.04 % (PDZ-1) to 20.69 % (LES-62) (CV ≤ 0.25); Eicosanoic acid: 

0.36 % (PDZ-15) to 7.19 % (OIJ5001) (CV ≤ 1.0); Erucic acid: 0.03% (PDZ-1) to 2.10 % (GSH-

2196) (CV ≤ 1.20); ω6: ω3 ratio ranged from 1.15 (RH-749) to 4.11 (LES-58) (CV ≤ 0.33); SFA: 

MUFA: PUFA ratio ranged between 1:06:09 (PDZ-15) to 1:29:15 (RGN-73). Saturated and 

unsaturated ratio ranged between 1:06 to 1:13. Nutritional Profiling of IVT/AVT entries of quality 

trials were observed. Total protein ranged from 30.18% (JC-36) to 35.21% (PDZ-14) (CV ≤ 0.08); 

Methionine: 1.55 (Kranti) to 2.10 (RH-749) g/100g protein (CV ≤ 0.40); Tryptophan: 0.95 (PDZ-14) 

to 1.37 (PDZ-11) g/100g protein (CV ≤ 0.38); Total antioxidant capacity ranged from 16.15 (PDZ-1) 

to 23.31 (PM-29) mg/g AAE (CV ≤ 0.27); β-carotene ranged from 2.50% (PDZ-15) to 4.83% 

(Kranti) (CV ≤ 0.36). Estimation of anti-nutritional factors in quality breeding materials includes 

total glucosinolate content and phytic acid analysis. Total Glucosinolate mean values for five centres 

(Bharatpur, Pantnagar, Ludhiana, Kangra, Hisar) were <30 µmol/g in genotypes PDZ-15, PDZ-12, 

PDZ-1, PDZ-11, PDZ-14, OIJ5001, 91J5001, GSH-1699, JC-32, GSH-2196, JC-36, RCH-1, GSH-

2180. It ranged from 75.36% (RH (OE)-706) to 13.71% (GSH-2196) (CV ≤ 0.34). Phytic acid 

content mean values were < 2.25% in PDZ-15, PDZ-12, PDZ-11, and RH (OE)-706 (CV ≤ 0.25).   
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Frontline demonstrations 2020-21 

Under the scheme “Frontline demonstrations and other related activities of Oilseeds” 33 

cooperating centres of AICRPRM/ ICAR institutes/ Ag. Universities/NGOs/FPOs conducted 2517 

frontline demonstrations (FLDs) on rapeseed-mustard in 80 districts across 15 states during 2020-21. 

Rajasthan had maximum (839) followed by Uttar Pradesh (340), Manipur (300), Assam (231), and 

Madhya Pradesh (170) FLDs. 449 FLDs were conducted on rapeseed and 2068 on mustard. All the 

demonstrations were conducted under whole package demonstrations in two different situations viz., 

irrigated (1879) and rainfed (638).  

The maximum average yield of 2,606 kg/ha from the IP under irrigated conditions was in 

Haryana followed by 2,372 kg/ha in Rajasthan; 2,312 kg/ha in Gujarat; 2,203 kg/ha in Punjab, 2,185 

kg/ha in Uttar Pradesh; 1,786 kg/ha in Madhya Pradesh; 1,450 kg/ha in Jammu & Kashmir; 1,396 

kg/ha in Uttarakhand; 1,255 kg/ha in Himachal Pradesh; 1,252 kg/ha in Assam; 1,208 kg/ha in 

Maharashtra; 1,193 kg/ha in West Bengal; 1,192% in Telangana and 957 kg/ha in Odisha. The 

maximum yield gap of 95.9% was recorded in Jammu & Kashmir followed by 58.3% in Assam; 

55.9% in Odisha; 43.8% in Uttar Pradesh; 41.0% in Himachal Pradesh; 31.6% in Telangana, 22.7% in 

West Bengal;  20.2% in Maharashtra; 18.2% in Haryana; 16.8% in Uttarakhand; 15.0% in Madhya 

Pradesh; 13.8% in Rajasthan; and 12.7% in Gujarat. The maximum ANMR/ha were Rs 36,132; Rs 

33,890; Rs. 20,537; Rs. 17,758; Rs. 17,241; Rs. 17,049; Rs. 15,600; Rs. 13,471; Rs. 11,865; Rs. 

10,030; Rs.7,913; Rs. 7,365; Rs. 7,216  and Rs. 6,085 in Uttar Pradesh, Jammu & Kashmir, Haryana, 

Rajasthan, Assam, Telangana, Himachal Pradesh, Madhya Pradesh; Odisha, Gujarat, Uttarakhand, 

Maharashtra, Punjab and West Bengal, respectively. The cost of cultivation ranged from Rs. 

19,200/ha in Jammu & Kashmir to Rs. 41,672 /ha in Haryana in IP under irrigated Whole package 

demonstrations.  

The maximum average yield of 1,544 kg/ha from the IP of WP under rainfed conditions was 

in Rajasthan followed by 1,227 kg/ha in Assam; 1,125 kg/ha in Uttarakhand; 1,063 kg/ha in Jammu & 

Kashmir; 1,014 kg/ha in Manipur; 1,012 kg/ha in Himachal Pradesh and 693 kg/ha in Odisha. The 

maximum yield gap of 56.6% was recorded in Assam followed by 45.9% in Odisha; 33.9% in 

Himachal Pradesh; 26.0% in Manipur; 19.2% in Jammu & Kashmir; 17.2% in Uttarakhand and 12.0% 

in Rajasthan. The maximum ANMR/ha were Rs 17,662; Rs 10,485; Rs 9,550; Rs 7,398; Rs. 7,036; Rs 

6,990 and Rs. 5,943 in Assam, Himachal Pradesh, Rajasthan, Manipur, Uttarakhand and Odisha, 

respectively. The cost of cultivation ranged from Rs. 13,146/ha in Manipur to Rs. 28,275/ha in Odisha 

in IP under rainfed Whole package demonstrations.  

A total of 13 improved varieties of Indian mustard, 3 each of yellow sarson and toria and 2 of 

gobhi sarson were used in WP covering 14 states under irrigated condition. Under irrigated condition, 

improved variety RH 725 demonstrated in 45 FLDs in Uttar Pradesh recorded highest average yield of 

2,906 kg/ha with a yield improvement of 45.4% over local (FP) practice followed by CS 60 

demonstrated in 11 FLDs in Uttar Pradesh with average seed yield of 2,856 kg/ha with yield 

improvement 43.0%. The minimum yield improvement of 4.3% was reported from PHR 126 variety 

from 5 FLDs in Punjab, while minimum average seed yield of 957 kg/ha was reported from NRCHB 

101 variety from 30 FLDs in Odisha. However, the variety Giriraj in Jammu & Kashmir under 

irrigated condition recorded highest yield improvement of 109.6% with average seed yield of 1,488 

kg/ha. 

The maximum yield improvement of 35.3% from Pitambari variety of yellow sarson in Uttar 

Pradesh, 41.0 % from GSC 7 variety of gobhi sarson in Himachal Pradesh, 58.3% from TS 38 variety 

of toria in Assam were recorded under irrigated condition. 

Under rainfed condition, the demonstrations with RGN 298 recorded a highest average seed 

yield of 1,747 kg/ha with yield improvement of 9.4% in Rajasthan under rainfed situation. In 

Manipur, 112 demonstrations with NRCHB 101 recorded lowest average seed yield of 1,012 kg/ha 

with yield improvement of 26.8% over FP. However, the variety NRCHB-101 in Assam under rainfed 

condition recorded highest yield improvement of 64.6% with average seed yield of 1,213 kg/ha. 
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The maximum yield improvement of 58.6% from TS 38 variety of toria in Assam and 21.6 % 

from RTM 1351 of taramira in Rajasthan were recorded under rainfed condition. 

The yield improvement of 33.9% from GSC 7 variety of gobhi sarson in Himachal Pradesh, 

19.2 % from Shalimar sarson 2 variety of brown sarson in Jammu & Kashmir were recorded under 

rainfed condition. 
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 Monitoring Report  
 

 

Monitoring of different AICRP-RM centres was undertaken by the scientists of respective centre 

themselves due to covid 19 pandemic. Each centre was asked to submit monitoring reports in prescribed 

performa. Salient points from each report are given below : 

 

Centre wise salient observations 

 

Zone I 

KNG 

Excellent experiments were conducted and crop expression was good. 

 

Zone II 

CHT  

Trials were properly managed. 

 

Zone III 

BPR 

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

crop was very good. 

VAR 

Trials were conducted as per the technical programme and properly managed. 

KPR 

Trial was well executed and properly managed. 

DOL 

 Trials were well managed but need to take care weeds, Cannabis infestation was high. 

 

ZONE IV 

SKN  

         Entry MCN 20-21 in IVT (T.S) Irrigated mustard experiment was not germinated in all the three 

replications.  

NGP 

        All trials in were good condition.  

 

   

Monitoring Report  
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Weather was favorable for the mustard crop during the crop season 2020-21. Good rains were received 

during monsoon in the month of September at almost all the locations.  

Zone I 
 

The extremely low temperature -0.9 and -0.5°Cwas reported at Bajaura center in the month of December, 

2020 and January, 2021 whereas maximum temperature ranged from 16.7 to 34.6°C. Good amount 

ofprecipitation was received from October to April 2020-21 at Bajaura center. 

 

Table: 1.1 Weather conditions during crop season in Zone I 

Location Sep. 20 Oct. 

20 

Nov. 20 Dec. 20 Jan. 21 Feb. 21 Mar. 21 Apr. 21 

Max. Temp. (°C) 

BJR 32.9 30.7 21.6 18.7 16.9 22.1 24.5 25.8 

KNG 34.6 32.7 24.9 21.2 20.7 24.2 28.8 29.6 

Min. Temp. (°C) 

BJR 16.9 10.2 2.2 -0.9 -0.5 2.5 5.5 6.1 

KNG 22.2 17.9 9.9 4.7 4.1 6.2 10.0 12.2 

Rainfall (mm) (rainy days) 

BJR 147.0 (13) NIL 55.6 (5) 14.0 (2) 21.5 (3) 17.7(3) 57.5 (9) 151.2(11) 

KNG 30.6(3) NIL 36.0(3) 33.0(3) NIL 8.0(2) 6.4(2) 76.7(7) 
Max. R.H. (%) 

BJR 84.0 85.0 88.0 90.0 91.0 88.0 89.0 86.0 

KNG 84.0 79.0 77.0 84.0 85.0 78.0 84.0 79.0 
Min. R.H. (%) 

BJR 45.0 39.0 44.0 29.0 33.0 36.0 35.0 42.0 

KNG 69.0 71.0 68.0 72.0 68.0 70.0 64.0 75.0 

 

Zone II 

The mean maximum temperature varied from 16.5
0
C (Ludhiana) in January,2021 to 38.3

0
C 

(Bawal) in the month of April, 2021. The minimum temperature 3.6
0
C reported by Ludhiana center 

during the month of January, 2021.Good rains were received during crop season at all the centers.High 

morning humidity was observed at Bawal (94.3%) in the month of January, 2021.  

Table: 1.2 Weather conditions during crop season in Zone III 

Location Sep. 20 Oct. 20 Nov. 20 Dec. 20 Jan. 21 Feb. 21 Mar. 21 Apr. 21 

Max. Temp. (°C) 

BAW - 35.9 27.7 21.8 18.3 26.1 32.8 38.3 

SGN 37.9 34.7 26.9 21.1 19.0 27.9 31.4 35.9 

LDH 33.7 29.4 22.1 16.7 16.5 23.1 27.1 28.7 

CHT 34.4 32.2 24.4 18.8 17.5 22.9 28.1 32.4 

NDH 35.6 33.9 26.9 22.4 18.0 26.4 32.0 - 

Min. Temp. (°C) 

BAW - 15.6 9.0 6.3 6.0 6.8 14.2 16.8 

SGN 24.3 13.7 8.4 4.7 4.4 7.7 13.7 15.4 

LDH 20.9 13.6 6.9 3.8 3.6 7.8 12.6 16.4 

CHT 24.6 15.2 9.2 6.0 6.6 9.5 12.3 14.3 

1. Seasonal Conditions 
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Zone III 

Meager rains were received during crop season inKota and Varanasi. Maximum temperature 

ranged from 18.4
0
C at Pantnagar in January, 2021 to 38.6

0
C at Bharatpur in April 2021. The minimum 

temperature ranged from 7.0
0
C to 26.6

0
C during the crop season. Dholi centerr eported 100% morning 

humidity during December, 2020 and January,2021. 

 

Table: 1.3 Weather conditions during crop season in Zone III 

Location Sep. 20 Oct. 20 Nov. 20 Dec. 20 Jan. 21 Feb. 21 Mar. 21 Apr. 21 

Max. Temp. (°C) 

PNT 33.7 33.1 27.2 21.1 18.4 25.2 30.5 34.4 

KPR 34.5 34.2 27.5 23.4 20.3 27.3 33.2 38.5 

BPR 35.8 34.8 26.8 22.8 19.2 27.6 34.0 38.6 

KOT - 34.7 31.2 26.7 23.7 28.3 35.0 - 

DOL 31.7 33.2 28.7 22.5 19.4 25.6 32.1 - 

MOR 35.0 35.0 28.9 23.9 22.8 30.2 35.1 - 

VAR - 31.4 26.8 23.6 21.3 28.2 33.9 37.1 

SBR 32.9 33.8 30.5 23.6 21.6 25.5 32.4 36.4 

Min. Temp. (°C) 

PNT 24.7 17.3 10.5 7.0 8.4 8.9 13.2 15.4 

KPR 26.6 19.4 12.3 8.7 8.3 10.9 17.1 19.8 

NDH 24.3 16.6 10.0 6.2 6.0 8.7 15.0 - 

Rainfall (mm) (rainy days) 

BAW - NIL 1.4 NIL 33.4(3) NIL 33.8(2) 3.5 (1) 

SGN 5.2 (1) 1.0 (1) 1.0 (1) 2.8 (1) 8.9 (2) NIL 6.8 (1) 4.8 (1) 

LDH 69.7 (3) NIL 75.0 (1) 9 (1) 40.2 (2) NIL 180.0(2) 435(5) 

CHT 19.0 (1) NIL 35.8 (2) 37.2 (2) 92.0 (50 NIL 18.8 (1) 22.2 (2) 

NDH 9.8 (3) NIL 3.2 (1) NIL 65.7 (5) 7.0 (2) 0.3 (1) - 

Max. R.H. (%) 

BAW - 69.5 79.4 85.5 94.3 92.8 71.4  44.8 

SGN 80.3 81.4 80.4 88.0 86.3 82.0 80.6 63.2 

LDH 71.9 73.7 79.4 80.2 79.3 80.0 74.3 59.1 

CHT 84.0 85.0 90.0 94.0 94.0 91.0 81.0 60.0 

NDH 85.6 82.7 82.7 89.3 90.7 88.6 80.4 - 

Min. R.H. (%) 

BAW - 16.8 37.4 38.3 57.8 35.5 24.6 11.5 

SGN 49.4 36.1 53.3 65.6 64.5 53.0 39.0 24.2 

LDH 51.4 38.1 44.4 53.7 61.7 52.5 41.8 35.4 

CHT 56.0 36.0 49.0 64.0 70.0 56.0 45.0 27.0 

NDH 58.5 37.0 35.5 48.1 62.6 37.7 34.8 - 

Sunshine (hours/day) 

BAW - 8.0 5.6 5.9 4.3 7.5 5.7 8.1 

SGN 5.0 3.6 1.6 1.2 - - - - 

CHT 7.5 8.4 5.4 3.5 4.0 5.1 5.7 7.1 

NDH 7.1 6.9 3.9 5.4 2.9 6.9 6.4 - 
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BPR 26.2 19.0 11.6 7.6 6.6 8.8 16.1 19.8 

KOT - 19.7 14.5 10.1 7.7 11.1 13.8 - 

DOL 25.2 23.7 14.5 9.9 9.5 10.5 16.0 - 

MOR 26.0 18.2 11.5 9.1 7.5 12.0 14.9 - 

VAR - 18.9 13.9 10.5 10.0 13.1 18.3 20.4 

SBR 25.7 22.6 15.4 10.8 11.0 12.7 19.2 24.4 

Rainfall (mm) (rainydays) 

PNT 56.3 (4) NIL NIL 2.5 (1) 18.6(2) 4.6 (1) NIL 4.1 (1) 

KPR 62.6 (6) NIL 38.4(1) NIL 0.3(0) 4.8 (1) 0.6(4) 10.8 (1) 

BPR 100.8(3) NIL 18.2 (2) NIL 16.6 (3) 2.3 (1) 1.0 (1) 8.9 (2) 

KOT - NIL NIL 17.2 57.0 (4) NIL 7.0 (1) - 

DOL 259.4(12) NIL NIL NIL NIL NIL NIL - 

MOR 25.0(1) NIL 18.0(1) NIL 8.0(1) NIL 10.0(1) - 

VAR - 16.2 3.3 0.9 NIL 0.2 NIL NIL 

SBR 238.0 (18) 20.8(2) NIL NIL NIL NIL 0.4(1) NIL 

Max. R.H. (%) 

PNT 90.0 87.0 92.0 95.0 96.0 92.0 85.0 58.0 

KPR 85.0 85.0 85.0 89.0 92.0 86.0 71.0 42.0 

BPR 89.5 83.6 84.7 88.6 90.1 86.9 75.1 66.7 

KOT - 77.9 88.7 85.5 92.6 81.3 80.2 - 

DOL 96.8 98.3 99.9 100.0 100.0 99.9 99.1 - 

MOR 71.5 53.0 53.5 64.3 59.4 69.3 48.2 - 

VAR - 84.0 90.5 92.8 93.6 86.3 78.0 64.0 

SBR 81.2 85.5 85.5 89.3 94.2 89.3 82.2 78.0 

Min. R.H. (%) 

PNT 63.0 46.0 39.0 58.0 69.0 48.0 35.0 15.0 

KPR 60.0 36.0 38.0 42.0 59.0 38.0 31.0 14.0 

BPR 78.4 67.2 63.2 66.3 76.4 60.8 39.0 45.1 

KOT - 77.0 68.6 66.4 71.5 61.9 46.5 - 

DOL 80.6 76.5 92.1 91.2 89.5 91.1 81.1 - 

BND - - - - - - - - 

MOR 54.0 38.8 40.2 52.3 39.8 38.8 35.1 - 

VAR - 51.0 48.3 56.3 59.0 40.5 34.5 27.7 

SBR 68.8 75.0 74.4 76.4 78.8 65.0 55.3 59.4 

Sunshine (hours/day) 

PNT 7.4 8.0 6.4 4.8 3.2 6.2 7.8 8.8 

KPR 2.0 4.8 4.8 3.2 1.8 6.2 6.7 8.6 

BPR 4.1 6.7 3.3 3.4 4.5 8.2 7.1 7.8 

KOT - 7.7 2.0 1.6 6.3 9.2 8.4 - 

DOL - - - - - - - - 

BND - - - - - - - - 

MOR - - - - - - - - 

VAR - - - - - - - - 

SBR 4.3 4.0 3.3 2.6 2.1 4.0 5.5 6.8 
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Zone IV 

The maximum temperature ranged from 25.6
0
C to 36.8

0
C, while minimum temperature from 

8.5
0
Cto 24.8

0
Cat S.K. Nagar during crop season. The maximum 83.0% humidity was reported atNagpur 

during the month of September, 2020. Bright sunshine hours,ranged from3.4 to 9.7,were observed during 

the crop season. 

 

Table: 1.4 Weather conditions during crop season in Zone IV 

Location Sep. 20 Oct. 20 Nov. 20 Dec. 20 Jan. 21 Feb. 21 Mar. 21 

Max. Temp. (°C) 

SKN 34.8 35.7 33.4 27.8 25.6 36.8 - 

NGP 32.9 32.3 31.1 28.2 30.5 32.4 36.7 

Min. Temp. (°C) 

SKN 24.8 19.0 12.8 8.5 8.6 13.1 - 

NGP 24.6 22.8 17.6 13.9 13.7 15.4 21.2 

Rainfall (mm) (rainy days) 

SKN 125.5 (6) 35.0 (2) NIL NIL NIL NIL - 

NGP 398.1 (3) 71.8 (3) 5.2 (1) NIL NIL 3.8 (2) 24.0 (3) 

Max. R.H. (%) 

SKN 82.3 69.2 60.5 55.8 63.5 64.5 - 

NGP 83.3 79.2 79.5 78.0 72.2 50.5 42.5 

Min. R.H. (%) 

SKN 77.5 46.0 25.8 22.3 26.3 26.8 - 

NGP 62.8 62.0 61.5 59.8 48.4 29.8 27.3 

Sunshine (hours/day) 

SKN 6.5 8.9 9.7 9.1 4.1 3.4 - 

NGP 4.3 5.5 6.5 6.5 6.7 7.9 8.7 

 

Zone V 

All threecenters reported weather data. Good rains were received during cropseason. The 

maximum temperature ranged from 23.1
0
Cto 36.7

0
C during crop season.The minimum temperature 

remained 5.6 in the month of December 2020 at Kanke center. Bright sunshine hours ranged from 4.9 to 

9.2. Minimum and maximum humidity ranged from 22.7% to 96.0% during crop season. 

 

Table: 1.5 Weather conditions during crop season in Zone V 

Location Sep. 20 Oct. 20 Nov. 20 Dec. 20 Jan. 21 Feb. 21 Mar. 21 Apr. 21 

Max. Temp. (°C) 

JAG - 30.3 29.4 28.5 29.1 30.4 35.4 - 

KNK 32.2 30.3 28.1 23.6 24.8 28.7 34.6 36.7 

IMP - 29.2 26.3 23.1 23.3 26.1 28.8 30.4 
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Min. Temp. (°C) 

JAG - 20.2 14.9 8.6 11.8 10.5 17.1 - 

KNK 23.0 20.4 14.1 5.6 7.0 10.4 16.0 18.7 

IMP - 20.9 12.7 6.5 6.6 8.4 12.8 15.4 

Rainfall (mm) (rainy days) 

JAG - 19 (9) 18.7 (2) NIL 28.7 34.2 (1) 37.2 - 
KNK 132.0 (6) 14.2 (2) 10.2 (2) NIL NIL  4.0 (1) 14.4 (2) NIL 

IMP - 165.8 (10 104.9 (2) NIL 6.6 (1) 7.5 (2) 55.6 (4) 54.8 (5) 
Max. R.H. (%) 

JAG - 94.0 94.0 95.0 92.0 88.7 77.6 - 

KNK 85.1 85.2 85.6 85.3 85.8 86.5 86.6 84.4 

IMP - 93.0 94.0 95.6 96.0 90.9 79.1 75.7 

Min. R.H. (%) 

JAG - 60.0 44.0 36.0 33.0 23.9 22.7 - 

KNK 69.6 69.0 68.5 68.2 68.7 69.0 69.2 68.9 

IMP - 67.0 50.5 48.4 41.2 31.6 32.8 36.6 

Sunshine (hours/day) 

JAG - 4.9 6.0 7.2  6.5 8.2 6.3 - 

KNK - - - - - - - - 

IMP - 5.4 8.1 9.2 7.5 8.4 7.0 7.1 
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2.1 Varietal Improvement  

 

Sixteen centres, spread over 13 states, carried out the varietal development activities as per the 

approved technical programme. The salient achievements during the year 2020-21 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: 

 

2.1.1 Genetic Resource Management 

A total of 5935 accessions comprising toria  (757), Indian mustard (4076), B.rapa (151) yellow 

sarson (446), gobhi sarson (233), brown sarson (78), karan rai (82), taramira (33), B. caudatus (01), B. 

tournifortii  (03), B. rugosa (23), B. nigra (26),S. alba (01), Crambe sp (06), B chinenesis (02), B. 

fruiticulosa (02), Camelina sativa (01), Capsella bursapastoris (02), Diplotaxis assurgens (01), 

Sisimbrium (BMWR)(01), Lapidium sp (02) and 01 each of B. oxyrrhina, D. muralis, D. siettiana, D. 

tenuisilique, E. lyratus, E. canariense, D.viminea, D.7omezcampoi were maintained through appropriate 

mating system at Bhubneshawar, Dholi, Hisar, Pantnagar, Ludhiana, Kanpur, Sriganganagar, IARI,New 

Delhi, Jobner, Morena, Chatha-Jammu, Jagdalpur and SK Nagar (Table 2.1.1).  In addition, 395 new 

accessions comprising toria (34), Indian mustard (148), yellow Sarson (116), brown sarson (28), karan rai 

(35) and B. rapa (01), B. nigra (05) B. rugosa (23) were collected. Further, 1438 accessions consisting of 

935 Indian mustard, 89 toria, 250 yellow sarson, 17 gobhi sarson,  41 brown sarson,06 Karan rai, 80 

taramira and 23  B. rugosa 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 Dholi, Chatha-Jammu and 

Jagdalpur.    

 

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, 74 crosses were attempted in toria, 94 in 

yellow sarson at Pantnagar, Bhubneshwar, Chattha-Jammu, Kalyani, and Morena 127 in gobhi sarson 

at Chatha- Jammu and Ludhiana and 811 in Indian mustard at Bhubneshwar, Chatha-Jammu, 

Sriganganagar, Hisar, IARI New Delhi, Ludhiana, Kanpur, Pantnagar, SK Nagar, Morena, 

Sriganganagar, Jhansi, Kota and Varanasi to improve seed yield, earliness, seed size, component traits, 

disease/pest resistance, heat tolerance suitable for late sown condition, drought tolerance, “0” and “00” 

quality characters and high oil content (Table 2.1.2). Selection of superior plants/bulks at different 

centres was practised in toria, yellow sarson and Indian mustard. In toria, development of composites 

population after the selection was the main objective. In yellow sarson, hybridization and selection 

from segregating generations were attempted at Kanpur, Dholi, Bhubneshwar and Pantnagar. However, 

few centres reported that due to spread of COVID 19 across the region, the single plant selection could 

not be performed in better way. In Indian mustard, 8692 single plants were selected at New Delhi, 

Jhansi, Kanpur, Bhubneshwar, Chathha-Jammu, Pantnagar, Ludhiana, SK Nagar, Jagdalpur, Kota,, 

Varanasi and Morena. In Indian mustard, about 864 bulks were selected from segregating and 

advanced generations.  

 

 

 

2. Genetics & Plant Breeding  
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2.1.3 Evaluation of advanced breeding lines 

The advanced breeding lines evaluated under different station/state /preliminary yield trials at 

various centres were evaluated and results are presented in Table 2.1.3. 69 strains of toria were tested at 

Kanpur, Chatha-Jammu, Ludhiana and Dholi. The yield superiority in toria was up to 15.3 % over the 

check (PT-303) at Pantnagar. In yellow sarson, 60 strains were tested at Kanpur, Pantnagar and Dholi. 

The yield superiority up to 15.8 % over the check Pitambari was recorded at Pantnagar. In Indian 

mustard, 687 strains were evaluated at 06 centres; Chatha, Hisar, Ludhiana, Pantnagar, Dholi, and 

Varanasi in 33 trials. Seed yield superiority up to 27.0 % over the check Kranti was recorded at 

Pantnagar. Nineteen strains at Hisar, 21 strains at Ludhiana and 09 strains at Chatha of gobhi sarson 

were evaluated for seed yield and its component characters.  

2.1.4 Hybrid Development 

Efforts for hybrid development continued during 2020-21 under “Consortia Research Platform on 

Hybrids”, at four centres including ICAR-DRMR Bharatpur, ICAR-IARI New Delhi, PAU Ludhiana and 

CCS HAU Hisar.  A total of 16 experimental hybrids, including seven from ICAR-DRMR, 04 from PAU, 

03 from CCSHAU and 02 from ICAR-IARI were evaluated in different trials of AICRPRM. Twenty 

experimental hybrids of Indian mustard were evaluated in replicated block design at all four centres.  On 

the basis of mean seed yield over three locations, two hybrids from Hisar; RH 2007 and RH 2008 

outyielded the best hybrid check DMH 1 by 11%. Other promising hybrids were DRMRHJ 3720, 

DRMRHJ 2518, Pusa MH 118, RHH 2004 and RHH 2006, which expressed 5, 5, 4, 6 and 4 percent 

standard heterosis, respectively. Out of forty two experimental hybrids evaluated in augmented block 

design, four experimental hybrids; DRMRHJ 508, DRMRHJ 1003, PHR 8037, PHR 8081 and RHH 2013 

outyielded the best check hybrid DMH 1 by 13, 11, 6, 10 and 8 percent, respectively. 153 F1 crosses 

attempted during 2019-20 among the inbreds identified from diverse gene pools were evaluated in 

augmented block design at all four centres. 27 F1 crosses were identified for > 10% seed yield heterosis 

over best check DMH 1 on the basis of average seed yield over three locations. 192 A lines and 89 R lines 

were maintained. 202 and 141 backcrosses were attempted to advance the generation of A and R lines, 

espectively. 340 F1 crosses were generated for next year evaluation to identify heterotic combinations. 70 

inbred lines were characterized for agronomic traits and simultaneously genotyped with SSR markers for 

studying genetic diversity and their delineation into diverse gene pools. 569 experimental hybrids were 

evaluated in station trials at different centres and heterotic combinations expressing > 15 % heterosis were 

identified. 88 inbred lines were delineated into three diverse gene pools on the basis of genetic diversity. 

2.2 Breeder seed production 

Indents of 82.93q breeder seed Production of 64 Rapeseed-Mustard varieties were received from 

Department of Agriculture and Cooperation (DAC), Ministry of Agriculture and Farmers Welfare, Govt. 

of India for during 2020-21. The allocation was made to 18 centres for the production of breeder seed 

during 27thannual group meeting held through virtual-video conferencing.  Against the indent of 82.93q, 

194.35q breeder seed was produced, indicating a surplus availability of 116.44 q. Breeder seed of 02 

varieties RVM-1 and TBM-209 of Indian mustard and one variety Jhumka (YSBNC-1) of yellow sarson 

could not be produced. Further, less quantity of ONK-1 (Him Sarson) of Gobhi Sarson; RVM-2 and 

RGN-298 of Indian mustard; Uttara (PT-2002-25) of Toria was produced. In addition, 15.29 q breeder 

seed of 10 varieties was also produced by different centres. The centre and variety wise details of breeder 

seed production are reported in Table 2.2. 
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Table 2.1.1 Genetic Resource Management activities  

Crop 
Centre 

No. of 

accessions 

procured/ 

collected 

No. of lines 

maintained 

No. of lines 

Evaluated 
Promising accessions identified 

Traits for which 

identified 

1 2 3 4 5 6 7 

Toria 

 
Bhubanesw ar  1  156     

Dholi -- 84 84 IGT-2, IGT-64 , IGT-91, RAUDT-62, RAUDT-15, RAUDT-7 

,RAUDT-67, RAUDT-36,RAUDT-16,RAUDT-74,RAUDT-

79,RAUDT-7,DC9401 ,TH-9802,Dwarf Toria, Satha local. 

Yield , Earliness , 

Yield components, 

Thermo-tolerant (Early 

and Terminal stages) ; 

Resistance/Tolerance to 

Diseases –Pests,and 

Quality traits like Oil 

Content. 
Kanpur - 255 - - - 

Pantnagar 33 08  PCPGR7810, PCPGR 7813, SA-1 High seed yield 

Chatha-Jammu - 44  - Earliness , high seed yield, 

resistance/tolerance to 

diseases-pests and quality 

Morena  31    

 S.K. Nagar  19    

 Jagdalpur  160 05 GPT-1, GPT-43, GPT-61, GPT-83, GPT-110, GPT-119, GPT-

125, GPT-127, GPT-142,  GPT-150 

Earliness, high seed yield, 

resistance/tolerance to 

diseases-pests and quality 

 Jobner      

Total  34 757 89 - - 

Indian mustard Bhubanesw ar   135  135  -  -  

Chatha-Jammu  96  -  -  

Dholi   27 27 MDOC-8; MDOC-53;MDOC-27; TPM-1, RK-8401, NDRE -4;  

IC-401574; IC-399788; TM-12, BIO94, Domo, Jatai Local, , EC 

339000, EC 338997 , EC-399301, PAB 9511, PAB 9534 , 

IC401574, IC 399788, RAURDA 09-32,     RAURDA 09-34, 

RAURDA 09-78, RAURDA 09-153, RAURDA 09-170, 

RAURDA 09-172, RAURDA 09-212, RAURDA 09-214. 

Yield , Earliness ,  

Yield components, 

Thermo-tolerant (Early 

and Terminal stages) ; 

Resistance/Tolerance to 

Diseases –Pests,and 

Quality traits like Oil 

Content. 
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Hisar - 254 - - - 

IARI, New Delhi - 173 80 M56, RH9811, RH1224, NPJ 231, NPJ 234, NPJ 241, NPJ 242, 

DRMRIJ20-109, Giriraj 

White rust resistance, 

productivity, yield related 

traits seed size  and high 

oil content 

46 A/B/R lines 4 46 M 37A, M40A, OA 119A, MJA 9, MA 8812A, M78A Male sterility and yield 

related traits 

- 33CMS 

lines+ 11 

maintainers 

44 - Aphid reaction 

- 153 Fertility 

restorers 

153 - Fertility restoration, 

productivity traits 

- 152 152 Data is being analyzed  High temperature tolerance 

- 99 99 PM 32, RH 801, RH 1706 Low erucic acid and/or 

low glucosinolates 

Brassica carinata 

derived B. juncea 

introgression lines 

- 191 191 IL 6078, IL 6087, IL 6091, IL 6104, IL 6105, IL 6107, IL6108, 

IL 6111, IL 6121, IL 6129, IL6139, IL6141, IL6151, IL6177, 

IL6178, IL6180, IL 6181, IL6183, IL6184, IL6219, IL6229, 

IL6236, IL6241, IL6246, IL6257, IL6263, IL 6266, IL6165, 

IL6170 

Higher water use 

efficiency/ Drought 

tolerance 

Kanpur - 1465 - - - 

Pantnagar 102 102  CRP-11, CRP-12, CRP-17, PRHC-13-7, CRP-8, PWR-13-8, 

PWR -13-14 

Earliness, Immune 

reaction against white rust 

Sri Ganganagar  80 - - Yield, disease 

 Morena  161    

 Ludhiana  420+70 (0/00)    

 S.K. Nagar  366    

 Jagdalpur  84 05 BM-15, BM-21, BM-25, BM-30, BM-34, BM-38, BM-41, BM-

47, BM-52, BM-68. 

High Yield & disease 

Total  148 4076 932   

Yellow Sarson Dholi - 174 174 RAUDYS-89-111, RAUDYS-9701; RAUDYS-9702 ; RS-1; 

Pendent Local, 

Yield , Earliness ,  

Yield components, 

Thermo-tolerant (Early 

and Terminal stages) ; 

Resistance/Tolerance to 

Diseases –Pests and 

Quality traits like Oil 

Content. 

Hisar - 12 - - - 
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Pantnagar 116 54 76 GP-2017-422, GP 2017-7, PYSC-12-49, PYSC-12-51, PYSC-

12-52, PYSC-55, DRMR 268,  DRMR 2332,  DRMR 632 

Basal branching, long 

main raceme , long pod 

length, and Yield 

Component traits 

Kanpur - 155 - - - 

 S.K. Nagar  51    

Total  116 446 250   

Gobhi  sarson Dholi  - 17 17 Tower, HNS 0004 and HYOLA 401 - 

Hisar  - 39 - - - 

IARI, New Delhi - 2 - - - 

Ludhiana  125    

Chatha-Jammu - 36 - - - 

S.K. Nagar  14    

Total  - 233 17   

Brown Sarson Dholi  - 41 41 BSH-1 - 

 Pantnagar 
28 10 

- 
BSGP-20, BSGP-25 

Basal and profuse 

branching, branching  

S.K. Nagar  27    

Total  28 78 41   

Karan rai  Dholi  - 06 06 Kiran, PBN-2001, PBN-2002, PBN9501, PBC9221 - 

Hisar  - 10 - - - 

Pantnagar 35 15  IARI-11, IARI-7. IARI-13 Earliness and dwarf height 

IARI, New Delhi - 3 - - - 

Ludhiana  40    

SK Nagar  08    

Total  35 82 06   

B rapa IARI, New Delhi 1 1 -  High oleic acid 

Ludhiana  150    

Total  01 151    

Taramira Jobner   30 80  Seed yield 

IARI, New Delhi - 1 - - - 

SK Nagar  02    

Total  - 33 80   

R. caudatus IARI, New Delhi - 1 - - - 

Total  - 01 -   

B. nigra IARI, New Delhi - 11 - - Crossability with B. rapa 

for resynthesis of B. 

juncea 
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 Pantnagar 
05 05 

   

Ludhiana  10    

Total  05 26 -   

B. rugosa Pantnagar 23 23 23 EEC-5, EEC-3, EEC-1 Alternaria blight 

resistance, Good for 

vegetable purpose 

        Total  23  23 23   

S. Alba IARI, New Delhi - 1  -  - Aphid reaction 

Total   01    

Crambe sp IARI, New Delhi - 6 - - Aphid reaction 

Total   06    

Lapidium sp IARI, New Delhi - 2 - - - 

Total   02    

B. tournifortii IARI, New Delhi - 3 - - Crossed with B. nigra 

Total   03    

B. chinenesis IARI, New Delhi - 2 - - - 

Total   02    

B. fruticulosa IARI, New Delhi - 2 - - Aphid reaction 

Total   02    

Sisimbrium (BWMR) IARI, New Delhi - 1 - - Aphid reaction 

Total   01    

Camelina sativa IARI, New Delhi - 1 - - Aphid reaction 
Total   01    

Capsella- 

bursapastoris  
ICAR-IARI, New 

Delhi 

- 2 - - Aphid reaction 

Total   02    

Diplotaxis assurgens ICAR-IARI, New 

Delhi 

- 1 - - Aphid reaction 

Total 
  01    

Brassica oxyrrhina IARI, New Delhi - 1 - - Aphid reaction 
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Total   01    

Diplotaxis muralis IARI, New Delhi - 1 - - Aphid reaction 
Total   01    

Diplotaxis siettiana IARI, New Delhi - 1 - - Aphid reaction 
Total   01    

Diplotaxis 

tenuisilique 
IARI, New Delhi - 1 - - Aphid reaction 

Total   01    

Enarthrocarpus 

lyratus 
IARI, New Delhi - 1 - - Aphid reaction 

Total   01    

Erucastrum 

canariense 
IARI, New Delhi - 1 - - Aphid reaction 

Total   01    

Diplotaxis viminea IARI, New Delhi - 1 - - Aphid reaction 
Total   01    

Diplotaxis 7omez-

campoi 
IARI, New Delhi - 1 - - Aphid reaction 

Total   01    

Other SDAU, SK Nagar 5  - -  

Total 
 05 -    

Grand Total  395 5935 1438   
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Table 2.1.2: Number of crosses, their generation and number of selections practiced. 

Centre Objective (s) Generation Pedigree 
No. of crosses/ 

lines 

Selection 

No. of 

single 

plants 

No. of 

bulks 

1 2 3 4 5 6 7 

Crop: Toria 

Bhubane

sw ar  

(OUAT 

RRTTS,  

Ranital )  

Breedin g for  

dwar f ,  ear ly 

matu r i t y ,   h igh  

seed  & o i l  yie ld  

s t r a ins  o f To r i a  

su i tab l e  fo r  r i ce -

fa l lo ws  

Fresh  Cross  Parents involved: 

Uttara, Sushree, Anuradha, Tapeswari TS-38, TKM 18-1,RAUDT 14-9, 

CAU-Toria1, Parbati. 
   

F 3  to  F 5  Der ived  b y h yb r id izat ion  between   Su shree x PT303 ,  Anuradh a x TS -38   15 5 

F 5  to  F 9  Ad vanced  gen erat ion  l in es  der ived  f ro m Sushree  x P T303,  PT303 x  

Panchal i ,  TS -29  x Panch al i  

 25  6  

Populat ion  

Impro vement  

Populat io -1 :  

PT 303 ,  Tapeswar i ,  RAUDT 14 -09 ,  TS -38 ,  Parbat i ,  CAU-To ria1 ,  

Anuradha.  

In termat in g  

amon g 50  

sel ected  

p lan ts  f ro m 

populat ion -

1 ,  

populat ion -2  

and  

Populat ion -3  

were  done.  

  

 Populat ion-2:  
TKM 18-2 ,  PT-2015-10 ,  JT-90-1 ,  Tap eswar i ,  Bh awani ,  Pan t  Hi l l  Tor ia -1 ,  

Ut ta ra ,  PT-508 ,  RAUDT 1 4 -09 ,  Parbat i . 

   

 Populat ion-3:   
CAU To r i a1 ,  Bhawan i ,  Tapeswar i ,  PT-2013-7 ,  PT 30 3 ,TKM 18 -2 ,  RMT 10 -

15 ,  T-9 ,  P T-141  

   

Chatha-

Jammu 

Early and   h igh  

yi e ld  
Fresh cross  RSPT-1,RSPT-6,TL-15,PT-303& Uttara ,Satha local 08   

F1 Six single crosses using parents RSPT-6, Bhawani,Uttara,PT-303,TL-15&RSPT-9. 06   

F2 PT-2013-5,PT-2013-8,TS-38,TRS-79,TKM-16-1 With Bhawani, PT-303 & Tapeswari 15   

F3 RSPT-3, RSPT-11,TL15 & RSPT-8 With Bhawani & satha local 08   

F4 Composite populations 12   

F5 Open pollination ( Early and late populations )   07   

F6 RSPT-1, RSPT-2 , RSPT- 6 cross with PT-303 , PTC-2009-3,  RAUDT-10 , TL15 ,TL-21   

lines. 
10   

Dholi To develop early and 9 advanced Derived by hybridization between Varieties, namely RAUTS-17, PT-303 and T9 (three) with    
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high yielding strains of 

toria 

generation Station 

Materials (bulks) 

evaluated in 

Advanced  Varietal 

Station Trials 

sources of earliness (four) namely Satha local, IGT-2, IGT-64 and IGT-91. 09 

To develop yellow 

seeded high seed and 

oil yield in toria 

4 advanced 

generation Station 

Materials (bulks)  

evaluated in 

Advanced  Varietal 

Station Trials 

Derived by hybridization between RAUTS-17 / 89-115, PT 303 / 89-115, T9 / 89-115   

04 

 

Development of high 

yielding Strains of 

Toria 

13 advanced 

generation Station 

Materials (bulks) 

evaluated in 

Advanced  Varietal 

Station Trials 

Derived by hybridization  

( Details already given above) 

 16 

 

 

Hisar Breeding of high 

yielding varieties of 

Toria and early Raya. 

 

Fresh crosses Twenty new crosses were attempted using RH 1999-12, RH 1999-14, RH 1999-17, RH 1999-42 

and PM 28 as agronomically superior backgrounds and RH 725, RH 0406, PM 25 and JD 6 as 

donor sources. 

20 

  

  F2 Four F2 populations were grown in larger plots and desirable single plants have been selected 

from each F2 population.. 

4 
   

 BC1 was attempted in 21 F1 crosses; besides, F2 seed of these crosses was also harvested.    

BC3 and BC2 BC3 and BC2 were attempted in 25 and 24 crosses, respectively.    25 and 24   

Intermating First cycle of intermating was attempted in 28 BC3 crosses. 28   

Intermating Third and second cycle of intermating was attempted in 14 and 21 BC3 crosses, respectively and 

their seeds have been harvested 

14 and 21 
  

Intermating The 5 third intermate progenies were selfed and seed was multiplied. 05   

Early and late 

populations 
Population grown 

in isolation 

The early and late populations of toria were grown in isolation and open pollination was 

allowed. The early and late maturing plants have been selected. 

 
   

Component traits PRT Forty two progenies of early raya were evaluated in Progeny Row Trial against two check 

varieties viz., PM 25 and PM 28 for seed yield and component traits. Single plants possessing 

desirable traits have been selected. 

42 

   

Kanpur Early, high yielding Population 

Improvement 

 

Population – 1 : TK 01-1, TK 01-2, PT-303, TK 02-1, TK 9901, PT-507, T9, Bhawani, ORM 

(M) 21-1, ORM (M) 7-1, Parbati, Anuradha and ORT-11. 

37  
  

Population- 2  : TK 9902, PT-303, TK-9801, TK-9802, PT-507, T9, Bhawani, ORM (M) 21-1, 

ORM (M) 7-1, Parbati, Anuradha and ORT-11. 

 
  
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Population- 3  : TK-950, TK-9302, PT-303, TK-9702, PT-507, T9, Bhawani, ORM (M) 21-1, 

ORM (M) 7-1, Parbati, Anuradha and ORT-11. 

 
  

 F3 PT-303 x T9, PT-303 x Bhwani,  PT-303 x Tapeswari,  PT-303 x ORT-11,  PT-303 x PT507, 

PT-303 x Anuradha,  T9 x Bhwani,  T9 x Tapeswari,   T9 x ORT-11,  T9 x PT507,  T9 x 

Anuradha ,  Bhwani x tapeswari , Bhwani x ORT-11,  Bhwani x PT507,  Bhwani x Anuradha ,  

Tapeswari x ORT-11,  Tapeswari x PT507,  Tapeswari x Anuradha,  ORT-11 x PT507,  ORT-

11 x Anuradha,  PT-507 x Anuradha. 

21 420  

Kalyani 

(WB) 

High yield Segregating 

population 

evaluated 

PT-2015-4 X PT-303;  PT-2015-10 X PT-17-3;  PT-2016-11 XPT-2016-3; Tapeswari X PT -30, 

PT-2016-11 X PT -2016-2; PT-2016-11 X PT -2016-4;  Tl-15 X PT 30;  KBS-49 X PHT-1 X 

PT-30,   PT-2013-7; PT 2015-4;  PT 2015-8;  PT 2015-10  . 

  

 

12   

Morena Identification of good 

combiners for seed 

yield and quality 

Fresh crosses 28 fresh crosses were made during rabi 2020-2021 28   

Earliness, high seed 

yield bold seed 

and quality 

 

 

 

F1 

 

Crosses among TKM-19-1, TKM-19-2, PT-303, PT-2015-6, CG Toria-2, BUT-08-06, CAU 

Toria-1-1, JT-13-8, TL-19, RMT-4-18-18, RMT-10-5-18, Tapeswari,  Bhawani, ORT-18-6-16 
16   

F2 

 

Crosses among JT-1, TKM—18-2, RMT-10-15, CAU Toria-1, TKM-18-1, Bhawani, 

Tapeswari,  PT-303, PT-2015-10, PT-2013-1, RVT -1, RVT-2 
14   

F3 JT-1 x BAUT-08-01, TKM 17-1 x JT-1, JT-1 x TKM 17-2, PT-2015-03 x JT-1, PT-303 x JT-1 5 25  

F4 JT-1 x TS-36, JT-1 x TRL-179 (ASR), JT-1 x RMT-10-9-1, JT-1 x TH-1502, PT-2013-8 x JT-1,  5 20  

F5 JT-1 x PT-303, TKM-15-1 x JT-1,  Tapeswari x JT-1 3 14  

F7 JM-3 x JT-1, RMT-10-11 x JT-1,  RMT-10-9 x RMT-02-6,  RMT-10-13 x JT-1   4 20  

F8 JMT-02-6 x JMT-04-5, JT-1 x JD-6 2 8  

Pantnagar Earliness Fresh crosses T-9 x PT-141, T-9 x PT-2020-8, T-9 x PT-2020-9, PT-2020-2 x PT-141, PT-2020-3 x PT-2020-

9, PT-2020-4 x PT-2020-9. 
6 

- - 

F1 PT-2015-6 × Bhawani, PT-508 × Bhawani, Tapeswari × PT-141, PT-2017-2 × PT-141, PT-

2012-5 × Bhawani 
5 

- 
5 

F2 ( PT-15-6 × PT-16-24 ) × PT-141, ( PT-145× TL-15 ) × Uttara 2  1 

F3 (KBS – 49 × Uttara) × PT-141, PHT-1×PT-145,  2  2 

F4 RSPT-2 × Bhawani  1  1 
   Population improvement in PT-141 (recurrent selection)    

 Seed Yield Fresh crosses PT-2020-1 x PT-2018-8, PT-2020-5 x PT-2020-8, PT-2020-5 x PT-15-4, PT-2020-6 x PT-2019-

1, PT-2020-7 x PT-2020-5, PT-2020-7 x PT-2020-2, PT-2020-7 x PT-2015-4, PT-2020-2 x PT-

2020-7, PT-2020-2 x PT-2020-9, PT-2016-3 x PT-2020-5, PT-2016-3 x PT-2020-7, PT-2016-3 

x PT-2019-1, PT-2020-3 x PT-2019-1, PT-2020-3 x PT-2020-9, PT-2020-4 x PT-2020-9. 

15   

F1 PT-2016-16×Tapeswari, PT-2018-5×PT-30, PT-2018-5×PT-508, PT-2018-1×Uttara, PT-2018-

9×Uttara, TCN-19-1×PT-508, TCN-19-4×PT-508, TCN-19-7×PT-508, TCN-19-18×PT-30, 

Tapeswari × TCN-19-15, PT-30×TCN-19-9, Tapeswari × PT-2016-11 

12  6 
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F2 PT-15-3×PT-16-6, PT-15-3×TKM-17-1, PT-15-3×PT-16-9, PT-17-2 × PT-16-6, PT-17-2× 

TKM-17-1, PT-17-2× PT-16-9, PT-17-2× PT-17-3, PT-12-5×PT-16-6, PT-12-5× PT-17-3, ( PT-

15-7 × PT-16-24 ) × PT-30, ( Tapeswari × PT-30 ) × RAUDT-10-33 

11  6 

F3 TL-15× Uttara, TL-15×PT-30, PT-15-7 × RAUDT-10-33, PT-15-7 × Uttara, PT-16-11 × PT-16-

2,  PT-16-11 × PT-16-4, PT-15-4×PT-303, PT-16-11 × PT-16-3, PT-15-10 ×PT-16-10, PT-15-

4×Tapeswari, PT-15-7×PT-16-2,PT-15-6×TH-1402,PT-15-10×PT-17-3, Tapeswari×PT-30 

14  3 

F4 Uttara × PHT-1, Tapeswari × PT-15-3,(PT-16-4 × TKM-16-1) × PT-2012-5 3  1 

Composite     

C0 PTC-2021-1, PTC-2021-2, PTC-2021-3, PTC-2021-4, PT-2021-5 5 -  

C1 PTC-2020-1, PTC-2020-2 3 
- 3 

 Specific adaptation to 

hill 

Fresh crosses BSGP-6 x PT-2015-6, BSGP-6 x PT-2018-3, BSGP-6 x PT-2018-9, BSGP-25 x PT-2015-7, 

BSGP-25 x PT-2018-9, BSGP-25 x PT-2018-3, PT-2020-1 x GP-11-162, PT-2020-1 x PCPGR-

7810, PT-2020-3 x PCPGR-7785, PT-2020-5 x PCPGR-348, PT-2020-6 x Lahi-1-06, PT-2020-

6 x GP-7771, 

17 - - 

F1 
PT-2016-16 × PHT-1, PT-2018-1×PHT-1, PT-2018-9×PHT-1, PT-2012-5 × RAUDT-10-33, 

PT-2012-5 × T-9, PT-2012-5 × PT-2016-11 
5  4 

F2 
Uttara × KBS-49,  Uttara × PHT-1, Uttara × PTHC-10-1, PT-16-3 × KBS-49, PT-16-3 × PHT-1, 

PT-16-3 × PTHC-10-1, PT-15-7 × KBS-49, PT-15-7 × PHT-1, PT-15-7 × PTHC-10-1,  
9  8 

F3 (KBS-49 × PHT-1) × PT-30, (KBS-49 × Uttara) × PT-30, (KBS 49×PHT-1)×Uttara,  3  2 

  
F4 KBS-49 × PHT-1, PHTC-2010-1 × KBS-48 2  1 

Ludhiana Productivity and early 

maturity 

Population 

improvement 

No of populations =3 3   

Shillongani   (TS 67 x RMT 10-15) x TS 29,  (TS 67 x RMT 10-15) x TS 36, (TS 29 x PT-2013-7)x TS 29, ( 

TS29 x RMT 10-15) x TS 29,(TS 67 x RMT 10-15) x TS 67, (TS 67x RAUDT 14-9) x TS 29, 

(TS 67x RAUDT 14-9) x TS 67,(TS 67 x RMT 10-15) xTS 36,  (TS 29 x PT-2013-7) x TS 29, 

(TS 29 x NRCHB-101) x TS 29 

10   

Crop: Yellow Sarson 

Bhubane

sw ar 

(OUAT 

RRTTS,  

Ranital )  

Bold  seed ed ,  

Ear l in ess  & High  

seed  yie ld  su i t ab le  

for   r i ce  fa l lo ws  

Fresh crosses  Paren ts :  Pitambari , YSH 04-01,NRCYS 05-02 ,  Pant Sweta 21   

 

  M 3 -generat ion  

(EMS-induced  

mutat ion  

breed in g)  

Parents: NRCYS 05-02 

  YSH 04-01 

Mutagen: 0.5%EMS 

 84  

p lan ts  

were  

sel ected  

for  yi e ld  

co mpone

nt  t ra i t s  
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Dholi Development of high 

yielding Strains for 

various condition 

10 advanced 

generation Station 

Materials (bulks) 

evaluated in 

Advanced  Varietal 

Station Trials 

Derived by hybridization RS-1 / Pendent local, RS 1 /EMYS Local, Pendant local / EMYS 

Local 

  

 

 

 

Kanpur Early maturing and 

high yielding varieties 

F2 YSKM 15-2 x YSH – 401, YSKM 16-2 x Benoy, YSKM 17-2 x Pitambari , YSKM 18-1 x 

Benoy, YSKM 18-2 x Pitambari, YSKM 19-1 x YSH-401.    

06 144 
 

  F3 YSC-63 x NRCYS-05-02, YSC-63 x YSH-401, YSC-63 x Benoy, YSC-63 x Pitambari, YSC-41 

x NRCYS-05-02,    YSC-41x YSH-401, YSC-41x Benoy, YSC-41x Pitambari,YSC-09x 

NRCYS-05-02, YSC-09x YSH-401, YSC-09x Benoy, YSC-09x Pitambari,YSC-71x NRCYS-

05-02, YSC-71x YSH-401, YSC-71x Benoy, YSC-71x Pitambari, YSKM11-02x NRCYS-05-

02,  YSKM11-02x YSH-401,YSKM11-02 x Benoy, YSKM11-02 x Pitambari,  YSC-76x 

NRCYS-05-02, YSC-76x YSH-401, YSC-76x Benoy ,YSC-76x Pitambari, YSKM-10-1x 

NRCYS-05-02,  YSC -10-1x YSH-401, YSKM-10-1x Benoy, YSKM-10-1x Pitambari, YSKM-

11-1x NRCYS-05-02  ,YSKM-11-1x YSH-401,YSKM-11-1x Benoy, YSKM-11-1x Pitambari,  

YSC-75x NRCYS-05-02, YSC-75x YSH-401,  YSC-75x Benoy, YSC-75x Pitambari, YSKM-

10-2x NRCYS-05-02,YSKM-10-2x YSH-401, YSKM-10-2x Benoy,YSKM-10-2x Pitambari, 

YSK9-01x NRCYS-05-02,YSK9-01x YSH-401,YSK9-01x Benoy, YSK9-01x Pitambari, YSC-

80x NRCYS-05-02,YSC-80x YSH-401,YSC-80x Benoy,YSC-80x Pitambari, K88x NRCYS-

05-02, K88x YSH-401, K88x Benoy, K88x Pitambari,YSC-15x NRCYS-05-02,YSC-15x YSH-

401, YSC-15x Benoy, YSC-15x Pitambari, T42x NRCYS-05-02, T42x YSH-401, T42x Benoy, 

T42x Pitambari, YSC-18x NRCYS-05-02,  YSC-18x YSH-401,YSC-18x Benoy,YSC-18x 

Pitambari,YSK-03x NRCYS-05-02,YSK-03x YSH-401,YSK-03x Benoy,YSK-03x  

100 2154. 

 

  F4 YST-151 x T-44,YST-151 x K88, YST-151 x T-3,YST-151 x T-4,YST-151 x B-9,YST-151 x 

YSK-1,  T-44x K88, T-44x T-3, T-44x T-4,T-44x B-9,T-44x YSK-1, K-88x T-3, K-88x T-4, K-

88x B-9,  K-88x YSK-1,T-3x T-4,T-3x B-9,T-3x YSK-1, T-4x B-9, T-4x YSK-1,B-9x YSK-1.

  

21 

 

422. 

 

  F5 YST-151 x YSK-3,YST-151 x YSK-24,YST-151 x YSK-28,YST-151 x YSK-42, YST-151 x 

K88,YST-151  x YSK-2,YST-151 x YSK-4,YSK-3x YSK-2,YSK-3x YSK-28,YSK-3x YSK-

42, YSK-3 x K88,YSK-3x YSK-2,YSK-3x YSK-4,YSK-24x YSK-28,YSK-24x YSK-42,YSK-

24x K88,YSK-24x YSK-2,YSK-24x YSK-4, YSK-28x YSK-42,YSK-28x K88,YSK-28x YSK-

2,YSK-28x YSK-4,YSK-42x K88,YSK-42x YSK-2,YSK-42x YSK-4,K88x YSK-2, K88x 

YSK-4,YSK-2x YSK-4. 

28 

 

475. 

 

Kalyani 

(WB) 

High yield  Segregating 

population evaluated 

PYSC-40-4 X RAUDYS-14-9, PYSC-21-6 X YS-897;  PYS-68-6 X NDYS-45-115;  PYSC-41-

3 X NRCYS-0502 and  PYS-16-6 X PYS-6 X B-9,   PYSC-1-3-7, PYS-2016-8;  PYS-2016-10,  

PYS-2016-15; PYSC-27-6-3.   

 

10 
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Pantnagar Breeding for high yield   Fresh crosses PYS-2018-1 × DRMR-208, PYS-2018-1 × PYS-842, PYS-2018-1 × PYS-20-7, PYS-18-1× 

NRCYS-0502, PYS-18-1 × PYS-16-15, PYS-18-4 × DRMR-2332, PYS-18-4 × PYS-20-3, 

PYS-18-4 × NDYS-12-3, PYS-17-8 × PYS -20-8, PYS-17-8 × PYS-842, PYS-17-8 × NDYS-

123, PYS-18-4 × PYS-16-15, PYS-18-4 × PYS-842, PYS-17-8 × DRMR-632, PYS-17-8 × 

PYS-20-8, PYS-17-8 × NRCYS-0502, PYS-17-8 × PYS-16-15, PYS-17-8 × PYS-18-1, PYS-

17-11 × PYS-16-15, PYS-17-11 × PYS-18-8, PYS-17-11 × PYS-20-3, PYS-841 × PYS-16-15, 

PYS-841 × PYS-18-9, PYS-841 × PYS-16-8, YS-0401 × PYS-16-15, YS-0401 × PYS-6, YS-

0401 × PYS-20-8, PYS-841 × PYS-17-4, PYS-841 × YS-89-1, PYS-841 × PYS-16-13,PYS-17-

11 × PYS-18-2, PYS-17-11 × PYS-18-3, PYS-17-11 × PYS-17-6 YSGP6 × Pant sweta, YSGP6 

× PYS-17-8, YSGP6 × PYS-16-8, YSGP6 × PYS-7, YSGP6 × PYS-16-15, YSGP7 × Pant 

sweta, YSGP7 × PYS-16-8, YSGP7 × GP 51, YSGP7 × PYS-89-2, PYS-18-3 × PYS-17-8, 

PYS-18-3 × PYS-842, PYS-18-3 × PYSGP-55, PYS-18-3 × YSH-0401, PYS-18-3 × PYS-18-4, 

GP-49 × GP-55, GP-49 × GP-52, GP-51 × GP-55, GP-51 × GP-52, PYS-18-1 × GP-49, PYS-

18-1 × PYS-841, PYS-18-1 × PYS-17-6, YSGP-51 × PYS-18-4, YSGP-51 × PYS-1, YSGP-51 

× PYS-18-1, YSGP-51 × PYS-16-15, YSGP-51 × NDYS-123, YSGP 49 × PYS-6, YSGP 49 × 

PYS-841, YSGP 49 × YS-89-1, YSGP 49 × PYS-17-6, YSGP 49 × PYS-17-4 

73 

  

 

High Seed Yield 

F1 

B-9×PYS-2018-4, B-9×PYS-2017-6, B-9×PYS-2017-8, PPS-1×PYS-2018-4, PPS-1×PYS-

2017-6, PPS-1×PYS-2017-8, Pant Swata × PYS-2018-4, Pant Sweta × PYS-2017-6, Pant Girija 

× PYS-2018-4, Pant Girija × PYS-2017-6, Pant Girija × PYS-2017-8, NRCYS-0502×PYS-

2018-4, NRCYS-0502×PYS-2018-6, NRCYS-0502×PYS-2017-8, Pitambari × PYS-2018-4, 

Pitambari × PYS-2017-6, Pitambari × PYS-2017-8, YSH-401×PYS-2018-4, YSH-401×PYS-

2018-6, YSH-401×PYS-2017-8 

28  22 

F2 

YS-89-7×PYS-16-7, YS-89-7×NDYS-107, YS-89-7×NDYS-123, YS-89-7× PYS-2016-15, 

Pitambari × NDYS-107, Pitambari × NDYS-2018, Pitambari × PYS-2016-15, NDYS-842× 

PYS-16-7, NDYS-842× NDYS-2018, NDYS-842× NDYS-123, PYS-17-6× PYS-16-7, PYS-17-

6× NDYS-2018, PYS-17-6× NDYS-123, PYS-17-6× PYS-2016-15, PYS-17-11× PYS-16-7, 

PYS-17-11× NDYS-2018, PYS-17-11× NDYS-123, PYS-17-11× PYS-2016-15, PYS-17-13× 

NDYS-107, PYS-17-13× NDYS-2018, PYS-17-13× NDYS-123, PYS-17-13× PYS-2016-15,  

22  11 

F3 

PYSC-68-6 × NDYS-115, PYSC-14-3 × YS-897, PYS-58-13 × NRCYS-05-02, PYSC-21-6 × 

YS-89-7, PYSC-40-4 × PYS-842, PYSC-41-3 × NRCYS-05-02, PYSC-40-4 × RAUDYS-14-9, 

PYSC-68-6 × PYS-842, PYS-841 × RAUDYS-14-9, PYSC-64-5 × RAUDYS-14-9, PYSC-53-5 

× RAUDYS-14-9, (PYS-2016-6 x PYS-6) × B-9, (PYS-2016-6 x PYS-6) × RAUDTYS-14-9, 

(PYS-2016-6 x PYS-6) × NDYS-115, (PYS-2016-8 x B-9) × (PYS-6 x NDYS-137), IC-

317444x IC-444231) × PYS-2012-6 } x  YS-897 

16  8 

F4 

PYS-6 × NDYS-137, PYS-6 × NDYS-123, PYS-6 × NDYS-115, PYS-6 × NDYS-115, 

DRMRYS-2016-42 × YSH-842, PYS-2016-9 × PYSC-11-4, PYS-2016-9 × PYS-2011-43, PYS-

2016-6 × PYS-6, PYS-2011-43 × NDYS-137, PYS-2011-43 × PYS-2012-4, PYS—6 (ML) × 

NDYS-115, (PYSC-2011-43 × YSH-0401) × Ragini 

12 (168 IPS) 154 IPS  

F5 
NDYS-2018 × YSH-401, NDYS-137 × NRCYS-0502, PYSC-11-43 × YSH-401, NDYS-123 × 

Sweta-401, NDYS-123 × PPS-1 
5 (94IPS) 90 IPS - 

F6 
PYS-841 x PYSC-11-47, PYS-6 x PYSC-11-47, NRCYS-502 x PYSC-11-47, NRCYS-502 x 

PYSC-11-43, PYSC-11-31 x PYSC-11-43 
5 (74  IPS) 19 Lines - 

  Advanced lines - 18   
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Crop: Indian mustard 

Bhubanes

w ar 

(OUAT 

RRTTS,  

Ranital )  

Breed in g for  

ea r ly,  bo ld  

seeded ,  t erminal  

heat  to le ran ce  

h igh  seed  & o i l  

yi e ld  s t ra ins  o f  

mustard  

Fresh Crosses  Parents involved: NRCHB101, Pusa Bold, Pusa Mustard 25, KMR(E) 19-1, PRE 17-2, BAUM-

09-12-1, Pusa Mustard 28, OMR-41-3-5, TM 106, TM 117, TM 208, TM 108-1 
67    

 Breed in g h igh  

yi e ld ing  

genotyp es  for  

ea r ly,  t imely and  

la t e  so wn  

matu r i t y   groups  

F4 to F8   151   

 To  d evelop  bo ld ,  

ye l lo w seeded  

h igh-yield ing  

genotyp es  

havin g t ermin al  

thermo to le ran ce 

us ing EMS-

induced  

mutagenesis  

M 3 -generat ion  Parents :   

Pusa Bold ,  Kran t i ,  NRCHB101,  Rajendra  Suphala  

Dosage:  0 .4 % EMS,  8hr  

and  0 .7% fo r  6hr  

 124   

Sri 

Ganganagar 

 Fresh  cro sses  Laxmi X NRCDR-2, Laxmi X RGN 48, Laxmi X NRCDR-2,Laxmi X DRMRIJ 31,RB 50 X 

RGN 48,RB 50 X NRCDR-2,RB 50 X DRMRIJ 31,RH 406 X RB 50,RH 406 X RGN 48,RH 

725 X RB 50,RH 725 X RGN 48, RH 749 X NRCDR-2, RH 749 X RGN 48, RH 749 X RB 50, 

RH 749 X DRMRIJ 31, NRCDR-2 X RGN 48, NRCDR-2 X RB 50, NRCDR-2 X DRMRIJ 

31,DRMRIJ 31 X RGN 48, DRMRIJ 31 X RB50. 

20    

F1  186   

F2  142 077  

F3  105 57  

F4  90 64  

F5  100 73  

F6  85  79 

Chatha-

Jammu 

Breeding for Stress 

(Moisture Stress) 

 

High seed yield 

Fresh crosses      RH-1658,SKJM-16,PBR-378,RH-1584,RH-1424,PMM 12-2-18,RSPR-01,DRMR 15-

35&OMR4-3-5 With RH-406,RGN-48, RB-50 & RH-725 
36  

 

F1 Attempted using agronomically superior 15 genotypes with RH-761,RB-24& RH725. 45   

F2 RSPR-69,RSPR-5,RSPR-1,RSPR-3,RH-1209,RH-0923,SKJM-5,SKJM-3 With NRCHB-

101,RH-406 & RH-749 
24  

 

F3 RGN-400,DRMRIJ-16-1,PRE-2013-10,DRMRCI-55,NRCHB-101,RH-1207 WITH RH-

406,PM-25&RH-1573 
16  

 

F4 RSPR-01, RH-30, RSPR-03, RH-749,RSPR-69 & RB-24  with RH-406,RB-50,  RH-819 & 20   



PB 15 

 

DRMR 541-44 

F5 NRCDR-2, NRCHB-101, NPJ-112, DRMRIJ-31, PUSA BOLD, RB-50, RH-749 with RSPR-69 

, RSPR-01& RSPR-03 
12  

 

F6 Early and late populations 05   

F7  RH-30,  Pusa Agrani , Pusa Mahak , RB-24  with RSPR-01, RSPR-03 & RSPR-69  09   

Dhol i  Resistance/ tolerance to 

diseases high yield and 

other attributes  

18 advanced 

generation Station 

Materials (bulks) 

evaluated in 

Advanced Varietal 

Station Trials.  

Derived by Interspecific  hybridization  involving Kranti, Pusa Bold, Varuna, & RAURDL 02-1 

of B. juncea and PBC9221 (B. carinata), EC 339000, EC 338997, ONK-1, HNS 0004 and 

HYOLA 401 (B. napus) 

   

Hisar Breeding for component 

characters 

Fresh crosses Eighteen new crosses were attempted using agronomically superior genotypes viz., RH 1934, 

RH 1978, RH 1899-54, RH 1903, RH 1676, RH 2020 and RH 2015 as base population and 

HEB-1, MCN 20-5 and MCN (R) 20-8 as donor sources in one set. In another set 12 new 

crosses were attempted by using HEB-1 as agronomical superior back ground and RH 725, 

MCN 20-5, RH 1974, RH 1999-14, RH 1999-42, WRR 20-9, RH 1979, RH 1928, RH 1935, 

RH 1954, RH 2024 and RH 2003 as donor sources. 

18  

 

F2 F2 populations were grown in larger plots and desirable single plants have been selected from 

each F2. 

 

20  

 

Generation 

advancement; BC1s 

  Twenty four F1s were grown for generation advancement; BC1s were attempted in these crosses 

and F2 seed of these crosses was also harvested and threshed. 

24  
 

BC3 and BC2 BC3 and BC2 were attempted in 62 and 43 crosses, respectively.  

 

62 and 43   
 

Inter mating Third, second and first cycle of inter mating was attempted in 52, 93 and 122 BC3 progenies, 

respectively.  

 

52, 93 and 

122 

 

 

BC3 Seven BC3 progenies after third intermate were selfed and seed was multiplied for further 

testing in Small Scale Trials. 

 

7  

 

PRTs Seven Progeny Row Trials comprising 42 progenies each were evaluated against two check 

varieties viz., RH 725 and RH 0749 for seed yield and component traits. Single plants 

possessing desirable traits have been selected. 

42  

  

Breeding for disease 

resistant varieties 

Fresh crosses Six new crosses were attempted using agronomically superior genotypes viz., RH 1934, RH 

1978, RH 1899-54, RH 1903, RH 1676, RH 2020 and RH 2015 as base population and WRR 

20-9 as donor source for white rust resistance.. 

06   

 F2 Five F2 populations were grown in larger plots and desirable single plants have been selected 

from each F2 

05  
 

BC1 F1 Seven F1s were grown and BC1 was attempted in these crosses. Besides, F2 seed of these crosses 

have also been harvested. 

 

07  

  

BC3 and BC2 BC3 and BC2 were attempted in 16 and 8 crosses, respectively.  16 and 08    
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 Inter mating Third, second and first cycle of inter mating was attempted in 13, 17 and 20 BC3 crosses, 

respectively and their seeds were harvested. 

13, 17 and 20  
  

PRTs Forty two progenies were evaluated against two checks (RH 725 and RH 0749) in one Progeny 

Row Trial for seed yield and disease tolerance. Single plants possessing desirable traits have 

been selected. 

42  

  

 Breeding for ‘0’ and 

‘00’ varieties 

Fresh crosses Six new crosses were attempted using agronomically superior genotypes viz., RH 1934, RH 

1978, RH 1899-54, RH 1903, RH 1676, RH 2020 and RH 2015 as base population and RH 

(OE) 1808 as donor source for ’0 erucic acid’. 

06  

  

F2 F2 populations were grown in larger plots and desirable single plants have been selected and 

these will be subjected to fatty acid analysis. 

02  
  

BC1 F1 Seven F1s were grown and BC1 was attempted in these crosses. Besides, F2 seed of these crosses 

have also been harvested. 

07  
  

BC3 and BC2 BC3 and BC2 were attempted in 16 and 7 crosses, respectively. 16 and 07    

Inter mate Second and first inter mate was attempted in 12 and 9 low erucic acid BC3 progenies 

respectively and seed was multiplied 

12 and 09  
  

LST/SST One Large Scale Trial (Q) having 14 strains for low erucic acid and two checks was conducted 

and results are being compiled. 

14 and 02  
  

Development of hybrids 

in Indian mustard 

F1 255 new test hybrids based upon Ogura CMS system and 48 hybrids based upon Mori CMS 

system were evaluated against three checks. The data analysis is in progress.   

255 and 48  
  

 Diversification of A 

and R lines 

10 new agronomical superior genotypes were used for diversification of R lines in Ogura CMS 

system 

10  
  

 Generations were advanced for incorporation/diversification of Ogura CMS system into 55 

different genetic backgrounds 

55  
  

A and R line 

Maintenance 

13 A lines of Mori and 14 A lines of Ogura CMS system were maintained. 

39 R lines of Mori CMS and 91 R lines for Ogura CMS system were maintained. 

39  and 91  
  

Evaluation of 

hybrids 

255 new test hybrids based upon Ogura CMS system and 48 hybrids based upon Mori CMS 

system were evaluated against three checks. The data analysis is in progress.   

255 and 48  
  

SST Four Small Scale Trials comprising 16 experimental hybrids in each trial and two checks, RH 

725 and 45S46 were conducted and results are being compiled.. 

16  
  

Breeding for aphid 

tolerant varieties of 

Indian mustard 

Fresh Crosses Four new crosses were attempted using agronomically superior genotypes viz., HEB-1 and RH 

2020 as base population and RH 7846 and T-6342 as donor sources for aphid tolerance. 

04  

  

 F2 Four F2 populations were grown in larger plots and desirable single plants have been selected 

from each population. 

04  
 

BC3 and BC2 BC3 and BC2 were attempted in 15 and 8 crosses, respectively.  15 and 08   

BC1 F1 Six F1s were grown and BC1 was attempted in these crosses. Besides, F2 seed of these crosses 

have also been harvested. 

06  
 

Intermittent Ten progenies after third intermate were selfed and seed was multiplied. 10   

Intermittent Third, second and first cycle of intermating was attempted in 19, 24 & 4 BC3 crosses, 

respectively. 

  
 

PRTs Forty two progenies were evaluated against two checks in one Progeny Row Trial for seed yield 

and aphid tolerance. Single plants possessing desirable traits have been selected.  
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IARI, New 

Delhi 

Development of Indian 

mustard varieties 

suitable for timely 

sown (irrigated and 

rainfed) conditions  

 

Fresh single crosses 

attempted 

Improved Genotypes/varieties (Pusa 119-1-1-2, Pusa 36-1-1-3-2, PM 27, RH 725, NPJ 241, 

NPJ 243, MST 20-8, RH 749, NRCHB 101, DRMRAB-158, Pusa 34-1-1-1-1, NPJ 231, 

DRMRAB-714, 45S46, Donskaja, Heera, MST 20-13, MST 20-16, MST 20-18, MST 20-19, 

SEJ 8, AKMS 19-2, MST 19-3, MST 20-9, MST 20-10, MST 20-11, MST 20-12, NPJ 176, 

PMW 18 etc) 

80 - - 

Fresh multiple 

crosses attempted 

F1 x F1 crosses 21 - - 

Fresh crosses among 

wild relatives for 

drought tolerance, 

alternatia 

blight/white rust 

resistance etc. 

Synthetic tertraploids (Eru-rapa&Oxy-rapa) /hexaploid (Synapis alba/ B. juncea), B. 

tournefortii (Rawa), PM 25, DRMRIJ 31, PM 30, SEJ 8, NPJ 176 and Pusa Gold etc. 

7 - - 

Crosses attempted in 

L x T design to find 

out good combiners 

B. carinata derived B. juncea Introgression lines (ILs) 280 - - 

F1 Improved Genotypes/varieties 140 57 - 

Multiple crosses F1 Multiple crosses among improved B. juncea genotypes 69 76*  

F2 Conventional single crosses among improved  B. juncea/ B. juncea 120 98* - 

F3 Conventional single crosses among improved B. juncea/ B. juncea 105 89* - 

MCF3 Conventional crosses (single/multiple); D. erucoides/B. rapa (DDAA)//B. juncea// B. juncea 

(YSG, TN 3, PM 25, NPJ 203, NPJ 212, RH 749, EC 30, EC 62, RH 1566, KM 126 etc); B. 

juncea/B. carinata derived ILs; B. juncea// Turnip/B. juncea///B. juncea 

65 75* - 

F4 Improved B. juncea/ Improved B. juncea like PM 25, PM 27, YSG,NPJ 207, NPJ 208; 

Improved B.juncea/ Resynthesised B. juncea; D. erucoides /B. rapa (DDAA)//B. juncea// B. 

juncea 

72 118*  

F5 Multiple crosses among B. juncea genotypes like Pusa Jagannath, Pusa Agrani, PM 25, PM 30 12 15*  

MCF5 Turnip/B. juncea///B. juncea; B. juncea/B. juncea ILs/Improved B. juncea, PM 25, PM 26, PM 

27, SEJ 8, RH 749, Pusa Bold 

34 35* 2* 

F6 Improved B. juncea like Pusa Jagannath, DRMRIJ 31, NPJ 180, RH 749, SEJ 8, Pusa Tarak, 

PM 25 etc. 

33 32* 8* 

F6 B. carinata derived B. juncea Introgression lines (ILs) for WUE 191 29* - 

F7 Single and multiple crosses among B. juncea/ B. juncea (BioYSR, NPJ 161, RGN 48, PBR 

2008-5, NPJ 161, NPJ 176, EC 399299, NPJ 113, P Agrani, P Karishma, NPJ 112, RC 781, 

PBR 357, DRMRIJ 31, NPJ 156, RC 781, SEJ 8 etc) 

38 4* 31* 

Synthetic B. juncea 

(S2 lines) 

NRCPB rapa 8 x B. nigra 48 36 - 

Development of 

Hybrid in Indian 

Mustard 

A x R  (F1s) Involving CMS lines with mori, eru and ber cytoplasms 49 - - 

Paired crosses (Back 

crosses 3 pairs each) 

Back crosses for maintenance and development of CMS lines 72  (3 pairs 

each) 

48 - 

BC5F1 and BC3F1 Backcross for restorer development 5 - - 
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BC6F2 Identification of individual plants with Fertility Restoration (Rf ) gene in homozygous dominant 

state 

52  52 x 3=156 - 

Development of short 

duration mustard 

varieties suitable for 

early sown 

Fresh crosses 

attempted 

Crosses were attempted using M25, IC355399, IC597894, DRMRIJ17-46, Heera, NPJ 210, 

KMR E 19-2, IM 22, Pro 5111, NRCHB101, RH599-41, PM26, 45S46, KMR(L)18-5 

genotypes 

38 - - 

F1 (Interspecific 

crosses) 

B. juncea x B. rapa 4 4 - 

 F2 Improved genotypes, entries from local programme, AICRP-RM trials and exotic germplasm. 20 52 - 

F3 

B. juncea genotypes viz., DRMR 4005, PM 25, P Agrani, NPJ 176, SEJ 8, PDZ 9, E 7009A, 

PRE13-10, RH 1573, RH 1590, PM 28, EC 766602, NPJ 209, NPJ 210, NPJ 215, NPJ 216, EC 

61, Pro5111, NPJ 207, NPJ 208, Bio 902, RB 50, BM 97 were used as parents in the crosses. 

142 75 - 

F4 
BCEF 17-20-1, PM 25, RB 50, BM 97, PM 28, NPJ 161, PM 26, Laxmi, BCEF 100-18-1-1, 

Bio 902, NPJ 207 were used  

41 22 - 

F5 
Improved B juncea genotypes such as PM 27, Laxmi, NPJ 102, Varuna, BEC 144, Bio 902, RH 

1301 NPJ 176 and PM 26 were used 

25 27 - 

F6 
Improved B juncea genotypes viz., LES 1-27, EC 597325, PM 25, NPJ 176, SEJ 8, P. Agrani, 

Laxmi, PM 27, NRCDR 02 were used as parents in attempting crosses 

25 5 21 

F7 
Improved genotypes such as Kranti, Pusa Mustard 25, NPJ 176, Pusa Agrani, Laxmi, NRCDR 

02, NRCHB 101, NPJ 124, RGN 48 etc. 

23 4 14 

Development of short 

duration mustard 

varieties suitable for 

late sown 

F1 (Interspecific 

crosses) 

B. juncea x B. carinata 1 1 - 

F2 

Improved genotypes such as NPJ 221, RH 1209, NPJ 198, DRMRB17-15, NPJ 222, IC 766428, 

NRCHB 101, EC 766602, DRMRIJ 31, NPJ 216, BM 118, NPJ 210, Heera, RLC 3, RH 1585, 

NPJ 198 were used as parents 

15 39 - 

 F3 

DRMR 4005, P Agrani, NRCHB 101, E7009A, PRE 13-10, PM 25, RH 1573, PM 28, PM 26, 

RH 1590, RH 1573, PDZ 9, EC 766602, NPJ 216, SVJ 8, NPJ 210, Non-waxy mutant, PRO 

5111, NPJ 209 were used  

83 76 - 

 F4 
PM 25, NPJ 161, PM 26, BCEF 17-20-1, PM 28, RB 50, BM 97, NPJ 156, EJ 17, NPJ 208, 

Laxmi, BECF 100-18-1-1 were used to generate populations 

59 54 - 

 F5 
PM 26, DRMR 4104, RH 1368, NPJ 102, P Jagannath, Varuna, BEC 144, Bio902, Pusa Vijay, 

GM 2, RB 50, Laxmi, PM 27 were taken as parents  

51 60 - 

F6 
Improved genotypes such as PM 25, PM 26, RH 1301, IC261627, PM 27, EJ 15, IC 766143, 

EC 597325, LES 1-27, NPJ 173 were taken as parents 

26 4 15 

F7 
B. juncea  viz., P Agrani, Laxmi, NPJ 176, NPJ 173, NRCHB 101, PBR 357, RGN 48 were 

used as parents to generate segregants 

16 2 9 

Enhancement of oil and 

meal quality in Indian 

mustard 

Fresh interspecific 

crosses attempted 

PDZ-11, BRS10 (Brassica macrocarpa) 1 - - 

Fresh single crosses 

attempted 

Quality genotypes including Heera, PDZ-6, PDZ-11, PDZ-12, RH-801, PM-30, PM-32, LES-

60, RH1706,  RLC-3 were used 

14 - - 

Fresh multiple 

crosses attempted 

Crosses between F1s involving quality parents viz., PDZ-6, DMH-1, 45S46, PDZ-11, LES-60, 

PM-32, RLC-2, RLC-3, RH-801, RH1706, Giriraj, RCH-1 were used 

18 - - 
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F1 Improved genotypes, conventional varieties, low erucic and/or low glucosinolates varieties such 

as LES 54, PDZ 6, PDZ 11, RH 749, 45S46, RH 801, RH 1706 etc. were used. 

20 10 - 

Multiple crosses F1 F1s x F1s and F1s x Improved genotypes possessing quality traits 27 12* - 

F2 Improved quality genotypes such as NPJ 203, PDZ 11, PDZ 12, RLC 2, RLC 3 were used for 

generating segregating populations  

24 251* - 

F3 RLC 3, LES 57, PM 30, Pusa Vijay, PDZ 6, LES 56, E16-7072 etc. were used  57(0)+88(00) 57(0)+126(

00)* 

- 

F4 Genotypes PM 30 and RLC 3 were used to generate progenies 33(0)+11(00) 77(0)+22(0

0)* 

- 

F5 Parents viz., 00WR97-1, PDZ 6, LES 52, RLC 3 were used  15(0)+6(00) 34(0)+18(0

0)* 

- 

F6 PM 21, EJ 15, PM 30, RLC 3, Kranti, EC 597325, LES 51 were involved in generating 

progenies 

37(0)+24(00) 39(0)+42(0

0)* 

29(0)+18(

00)* 

 F7 EC 597325, Heera, LES 1-27, PM 30 were involved  24(0)+6(00) 7(0)+5(00)

* 

15(0)+4(0

0)* 

0/00 trait with white 

rust resistance 

 

 

Fresh direct crosses 

attempted 

PM-25,PM-26,PM-32, Heera, PDZ-1, RLC-3 12 - - 

BC1 attempted PM-22, Jagannath, NPJ-198, NRCHB-101, DRMRIJ-31, Donskaja, Heera, PDZ-1, RLC-3 65 - - 

 * Single plants and bulks shall be further rejected on the basis of yield performance, seed shape, size and oil content before sowing of breeding material in Rabi 2021-22. 

Jhansi Breeding for High seed 

yield 
Fresh Crosses RH 725 x Bio YSR, RH-725 x RVM-2, RH 725 x NDYR 10, Giriraj x NDYR 10, RH 749 x 

NDYR 10, RH-406 x RGN-298, Pusa Vijay x BPR-543-2, RGN-298 x BPR- 540-6, RH-749 x 

DRMR-150-35, RGN-298 x DRMR-150-35. 
10   

F2 Juncea YS x RE 14, Juncea x RE 551, HB 9918 x RE 18, HB 9918 x RE 14, EH 2 x RE 44, EH 

2 x RE 551, MJB 3 x Donskaja, MJB 3 x RE 8, MJB 3 x RE 13 and IJ 31 x RE 44.  

10 12-15 

single 

plants  

from each 

cross 

10 

F3 HB 9925 x RGN 73, HB 9925 x RH 749, DRMR-IJ-31 x RGN- 73, DRMR-IJ-31 x EH2 , 

DRMR-IJ-31 x DRMR-IJ-17-40, DRMR-IJ-31 x RH- 749, MJB-10 x EH2 , MJB-10 x DRMR-

IJ-17-40, MJB-11 x RGN-73, MJB-5 x RH-749. 

10 Best 

progenies 

from each 

F3 

population 

has been 

selected to 

advance the 

generations 

 

Ludhiana Brassica juncea 

(Conventional and 

timely sown) 

 Productivity and 

oil content. 

 To improve   genetic 

diversity for 

enhanced heterosis 

Fresh crosses 55   



PB 20 

 

   F1 120   

 F2  95   

 F3 100   

 F4 80   

 F5  20   

White rust  F1 5   

Brassica juncea 

(Quality) 

To enhance 

variability in canola 

quality germplasm 

for higher yield and 

oil content 

Fresh crosses 68    

 F1 90   

 F2  96   

 F3 90   

 F4 40   

 F5  26   

 Advanced  lines (0/00) 120   

Mutation breeding 

for biotic stress 

M2 with Gamma rays 250   

Hybrid development 

(Conventional) 

 

CMS lines 

developed/ 

maintained 

 150   

Restorer lines 

developed/maintaine

d 

 5   

  Hybrid  

Brassica juncea 

(Quality) 

CMS lines 

developed/ 

maintained 

 100   

Restorer lines 

developed/maintaine

d 

 2   

RIL populations 

developed/ maintained 

 

Quality characters NUDHYJ-4 x RL 1359 

RL1359 x CBJ001 

Two   

Kanpur 

 

 

Early maturing, high 

yielding, bold/medium, 

brown/yellow seeded 

varieties, 

Fresh crosses Set – I:  Twenty one crosses ( 7 Parental diallel excluding reciprocals) using TM-117, TM-179, 

TM-106, TM-108, TM-108-1, RGN-298  and Rohini were attempted F0 seeds of 21 crosses 

were procured which will be grown in coming next season to raise F1s population 

Set – II:  Twenty one crosses ( 7 Parental diallel excluding reciprocals) using PR-20, PR-21, 

Azad Mahak, KMR17-5, KMR17-4, NDR-501, andKMR(L)17-6 were attempted F0 seeds of 21 

crosses were procured which will be grown in coming next season to raise F1s populations. 

Set – III:  Forty five crosses ( 10 Parental diallel excluding reciprocals) using RH-749, Varuna, 

NRCDR-2, Urvashi, IJ-31, Maya, RH-406, Azad Mahak, KMR17-3 and KMR17-4 were 

264   
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attempted F0 seeds of 45 crosses were procured which will be grown in coming next season to 

raise F1s populations. 

Set – IV:  Forty five crosses ( 10 Parental diallel excluding reciprocals) using RH-749, Giriraj, 

Varuna, Kanti, NPJ-112, RH-119, HUJM 10-6, NDR-8, HUJM-99-01 and RLC-7 were 

attempted F0 seeds of 45 crosses were procured which will be grown in coming next season to 

raise F1s populations. 

Set – V:  Forty five crosses ( 10 Parental diallel excluding reciprocals) using Basanti, Varana, 

Urvashi, NRCDR-2, KMR-19-1, KMR19-2, RH-749, IJ-31, RH-406 and Azad Mahak were 

attempted F0 seeds of 45 crosses were procured which will be grown in coming next season to 

raise F1s populations. 

Set – VI:  Forty five crosses ( 10 Parental diallel excluding reciprocals) using Varana, KMR-

17-3, KMR16-1, TPM-106, Guccha Rai, Mathura Rai, Lotni Gota, Kranti, Giriraj and SeJ-2 

were attempted F0 seeds of 45 crosses were procured which will be grown in coming next 

season to raise F1s populations. 

Set – VII:  Twenty one crosses ( 7 Parental diallel excluding reciprocals) using Urvashi, PM-27 

Pusa agrani, RH-749, KMR15-2, Pusa bahar and Durgamani were attempted F1 seeds of 21 

crosses were procured which will be grown in coming next season to raise F2 populations. 

Set –VIII:  Twenty one crosses (7 Parental diallel excluding reciprocals) using Maya, Basanti, 

PM-28, PM-29, PM-30, Rohini and Kanti wereattempted F1 seeds of 21 crosses were procured 

which will be grown in coming next season to raise F2 populations. 

F2 NRCDR-2 x NRCHB-101,  NRCDR-2 x Pusa mustard-2,  NRCDR-2 x RLM-198, NRCDR-2 x 

KMR-13-4, NRCDR-2 x KMR-14-4, NRCDR-2 x Pusa bold,  NRCHB-101 x Pusa mustard-21,  

NRCHB-101 x RLM-198, NRCHB-101 x KMR-13-4 ,NRCHB-101 x KMR-14-4, NRCHB-101 

x Pusa bold, Pusa mustard-21 x RLM-19, Pusa mustard-21 x KMR-13-4, Pusa mustard-21 x 

KMR-14-4,  RLM-198 x Pusa bold,  RLM-198 x KMR-13-4 ,RLM-198 x KMR-14-4 ,KMR-

13-4 x KMR-14-4,  KMR-13-4 x Pusa bold, KMR-14-4 x Pusa bold.  

20 

 
403  

F3 NRCDR-2 x Pusa jai kisan,   NRCDR-2 x JM-2 , NRCDR-2 x Geeta, NRCDR-2 x Urvashi, 

NRCDR-2 x RGN-73, NRCDR-2 x Maya,  NRCDR-2 x CS-52, Pusa jai kisan x JM-2, Pusa jai 

kisan x Geeta, Pusa jai kisan x Urvashi, Pusa jai kisan x RGN-73, Pusa jai kisan x Maya, Pusa 

jai kisan x CS-52, JM-2 x Geeta, JM-2 x Urvashi,JM-2 x RGN-73,   JM-2 x Maya, JM-2 x CS-

52 ,Geeta x Urvashi, Geeta x RGN-73,  Geeta x Maya, Geeta x CS-52, Urvashi x RGN-73 ,  

Urvashi x Maya, Urvashi x CS-52,RGN-73x Maya, RGN-73x CS-52, Maya x CS-52. 

 28 583  

F4 Varuna x Pusa bold, Varuna x RLM 198, Varuna x Rajat, Kranti x Rajat, Pusa bold x RLM 198, 

Pusa bold x Maya,  Vardan x  Pusa bold, Vardan x  NDR-8501, Vardan x  Laha-101, Vaibhav x  

Pusa bahar, Vaibhav x  Pusa bold, Vaibhav x  NDR-8501, Vaibhav x  Laha-101,  Pusa bahar  x  

Pusa bold, Pusa bahar x  NDR-8501, Pusa bahar x  Laha-101, Pusa bold x NDR-8501, Pusa 

bold x Laha-101, NDR-8501 x Laha -101. 

19 417  

F5 Varuna x Pusa bold,  Varuna x RC-781, Varuna x RH-198, Varuna x Pusa Jagannath, Varuna x 

Jawahar mustard-1, NUDH x  Pusa bold, NUDH x  RC-781, NUDH x  RH-198, NUDH x  Pusa 

Jagannath, NUDH x  Jawahar mustard-1,                                                                                                                                                

10 223  

F6 Varuna x Urvashi, Varuna x Maya, Varuna x Kranti , Varuna x NDR-8501, Varuna x Pusa bold, 

Varuna x Aravali , Urvashi x Maya, Urvashi x Kranti , Urvashi x NDR-8501, Urvashi x Pusa 

bold , Urvashi x RH-30, Maya x Kranti, Maya x NDR-8501, Maya x Pusa bold, Maya x RH-30, 

16 329  
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Kranti x NDR-8501.                            

F7 Kranti x Pusa bold, Seeta x Varuna, Seeta x Pusa bold, Seeta x Aravali, Seeta x Sej-2, Pusa bold 

x Sej-2, Pusa bold x Durgamani, Pusa bold x Aravali,  Ashirwad x  Varuna , Ashirwad x  Maya,  

Ashirwad x Kanti, Ashirwad x Jawahar-1, Ashirwad x Vaibhav,  Rohini x Vardan, Rohinix 

Basanti,  Rohini x Maya,  Rohini x Pusa bold, Rohini x Kranti, Rohini x Pusa basant. 

19 408  

F8 Varuna x  Rohini,  Varuna x  NDR 8501,  Varuna x  RH-30,  Varuna x  RLM -198,  Varuna x  

KR-5610,  Varuna x  CSR-1017,Varuna x  Pusa basant,  , Rohini x B-85,  Rohini x  Mathura 

Rai,  Rohini x  NDR-8501, Rohini x  RH-30,  Rohini x  RLM-198,Rohini x  KR-5610,  Rohini 

x  CSR-1017,  Maya  x  Urvashi,Maya x Basanti,  Maya x RC-781,  Pusa bold x Urvashi,  

Vardan x Maya,  Vardan x Basanti, Vardan x Kranti,  Pusa basant  x Kranti,Pusa basant  x 

NDR-8501,  Vaibhav x Jawahar mustard-1,  and Vaibhav x Basanti. 

25 556  

Morena Identification of good 

combiners for seed 

yield and WRR quality 

Fresh crosses 72 fresh crosses were made during rabi 2020-21 72   

High  seed yield   and 

quality  

 

 

 

 

F1 Crosses among RGN-73, Kranti, PM-25, PM-26, PM-27, PM-28, DRMRIJ-31, RH-749, 

JMWR-908-1 
84   

F2 Crosses among NRCDR-2, Pusa Jagannath, JM-1, JM-2, JM-3, DRMRIJ-31, NRCHB-101, RB-

50, RH-406, RVM-1 
7 25  

F3 RH-749 x RVM-3,  JM-3 x RH-749, JMM-09-3 x  RVM-3, JMM-09-1-1 x Kranti 4 30  

F4 
DRMRIJ-15-85 x MRNJ-77,  RDZ-6 x MRNJ-77,RVM-2 x RDZ-6, RVM-2 x DRMRIJ-15-85, 

JMM-927 x RGN-73, DRMRIJ-15-85 x JM-4,  

6 20  

F5 
44 S 31 x Kranti,, 44 S 31 x RGN-73, PM-28 x Pusa Mustard- 25, RH-1134 x RGN-73, Pusa 

Mustard- 25 x PM-28, Pusa Mustard- 25 x RVM-2 

6 25  

F6 MRNJ-73 x RVM-1, MRNJ-98 x JM-4, MRNJ-96 x JM-3, MRNJ-90 x JM-3, MRNJ-90 x 

RVM-1, MRNJ-91 x JM-2, MRNJ-92 x JM-2, MRNJ-96 x JM-4, MRNJ-97 x JM-3, MRNJ-98 

x JM-1, MRNJ-98 x RVM-1, MRNJ-100 x JM-3, MRNJ-70 x JM-1, MRNJ-73 x JM-4, MRNJ-

73 x RVM-2, MRNJ-77 x JM-2, MRNJ-78 x JM-1, MRNJ-83 x JM-2, MRNJ-84 x RVM-1, 

MRNJ-85 x JM-1, MRNJ-87 x JM-3,  

21 35  

F7 
JM-4 x MRNJ-101, JM-1 x MRNJ-101, JM-2 x MRNJ-1, JM-2 x MRNJ-137, JM-2 x MRNJ-

131, JM-3 x MRNJ-101, JM-3 x MRNJ-84, JM-4 x MRNJ-137, JM-4 x Rohini,  RVM-1 x 

MRNJ-101, RVM-2 x MRNJ-101, RVM-2 x MRNJ-84, RMM-09-3 x MRNJ-1, RMM-09-3 x 

MRNJ-137, RMM-09-3 x MRNJ-84, RMM-09-3 x MRNJ-131 

16 20  

Pantnagar Early Sowing Fresh crosses 

 

PRE-13-3 x PRE-20-12, PRE-13-3 x CRP-8, PRE-13-3 x CRP-12, PRE-13-3 x PRHC-14-15, 

PRE-13-3 x PRHC-14-1-1, PRE-16-2 x PRE-20-12, PRE-16-2 x CRP-8, PRE-16-2 x CRP-12, 

PRE-16-2 x PRHC-14-15, PRE-16-2 x PRHC-14-1-1, PRE-16-5 x PRE-20-12, PRE-16-5 x 

CRP-8, PRE-16-5 x CRP-12, PRE-16-5 x PRHC-14-15, PRE-16-5 x PRHC-14-1-1, PRE-16-1 

x PRE-20-12, PRE-16-1 x CRP-8, PRE-16-1 x CRP-12, PRE-16-1 x PRHC-14-5, PRE-16-1 x 

PRHC-14-1-1, PRE-19-7 x PRE-20-12, PRE-19-7 x CRP-8, PRE-19-7 x CRP-12, PRE-19-7 x 

PRHC-14-15, PRE-19-7 x PRHC-14-1-1, CRP-11 x PRE-20-12, CRP-11 x CRP-8, CRP-11 x 

CRP-12, CRP-11 x PRHC-14-15, CRP-11 x PRHC-14-1-1, PRHC-13-7 x PRE-20-12, PRHC-

13-7 x CRP- 8, PRHC-13-7 x CRP-12, PRHC-13-7 x PRHC-14-15, PRHC-13-7 x PRHC-14-1-

40   
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1, CRP-17 x CRP-8, CRP-17 x CRP-12, CRP-17 x PRHC-14-15, CRP-17 x PRHC-14-1-1, 

SKM1512 x PRE-20-12, SKM1512 x CRP-8, SKM1512 x CRP-12, SKM1512 x PRHC-14-15, 

SKM1512 x PRHC-14-1-1. 

F1 PR-19×CRP-8, PR-19×PRHC-14-10, PM-25×CRP-5, PM-25×PRHC-14-5, PRE-18-14×CRP-

10, PRE-18-14×PRHC-14-1-1, PRE-18-8×CRP-15, PR-20×CRP-3, PR-20×PRHC-6-3, 

NRCHB-101×CRP-1, NRCHB-10×PRHC-14-5-4, PR-16-4×CRP-3, PR-16-4×PRHC-14-1-1, 

PR-21CRP-1, PM-27×CRP-8, PM-27×PRHC-14-10, PM-28×CRP-3, PM-28×PRHC-14-5, 

DRMRIJ-16-51×PR-19, DRMRIJ-16-15×CRP-5, DRMRIJ-16-15×PRHC-14-1-1, DRMRIJ-16-

15×PM-25, PRE-17-2×PM-27, PRE-17-2×DRMRIJ-16-51, PRE-17-1×PM-25, PRE-17-

1×DRMRIJ-16-51, PRE-18-1×PM-25, PRE-18-1×DRMRIJ-16-51, PRE-18-3×PM-27, PRE-

18-7×PM-25, PRE-18-9×DRMRIJ-16-51, PRE-18-12×DRMRIJ-16-51, PRE-18-13×DRMRIJ-

16-51, PRE-18-13×PM-25, PRE-17-1×PM-25  

35  24 

F2 NDRE-4×DRMR-IJ-16-51, NDRE-4×DRMR-IJ-16-56, PM-28×DRMR-IJ-16-51, PM-

28×DRMR-IJ-16-56, DRMR-IJ-16-51×PR-19, DRMR-IJ-16-51×PM-25, DRMR-IJ-16-

51×NDRE-4, RH-1656×PR-19, RH-1656×PM-25, RH-1656×NDRE-4, PRE-16-2×DRMR-IJ-

16-51, PRE-16-2×RH-16-56, PRE-16-2×PM-27, PRE-2017-2×DRMR-IJ-16-51, PRE-2017-

2×PM-25, PRE-2017-2×RH-16-56, PRE-2017-8×NDRE-4, PRE-2017-8×NPJ-112, PRE-2017-

7×NPJ-112, (RH-1209×GP1-8)×NPJ-112, (RH-1209×GP-1-8)×PR-20, (RH-1209×GP-1-

14)×NDRE-4, (RH-1209×GP-1-4)×PR-19, (RH-1209×GP-1-7)×NPJ-112, (RH-1209×GP-1-

4)×PR-19, (PR-2015-1×CRP-3)×PR-19, (PR-2015-1×CRP-3)×PR-20, (PR-2015-1×CRP-

3)×Albeli, (Giriraj×GP-I-123)×PR-20, (Giriraj×GP-I-123)×RH-749, (PRHC-13-7×CRP-

1)×Albeli, (PRHC-13-7×CRP-1)×PR-20, (NPJ-203×GP-I-7)×Albeli, (PRE-10-7×CRP-1)×PR-

20, (PRE-10-7×CRP-1)×RH-749, (PRE-10-7×CRP-1)×NPJ-112, (PRE-13-13×PR-20)×NDRE-

4, (PRE-13-13×PR-20)×NPJ-112, (PR-19×CRP-1)×Albeli 

39  15 

F3 PR-15-1 × GP-1-3, RH-1209 × GP-1-7, PR-15-1 × GP-3, PR-15-1 × GP-1-5, Giriraj × GP-I-22, 

Giriraj × GP-I-7, Giriraj × GP-I-14, Giriraj × GP-I-5, PR-21 × GP-I-7, RH-1209 × GP-I-3, RH-

1209 × GP-I-22, Giriraj × GP-I-3, Giriraj × GP-I-23, PR-19 × EJ-17, JD-6 × GP-I-3, NPJ-203 × 

GP-I-7, PRE-10-7 × CRP-1, NPJ-203 × GP-1-3, NPJ-203 × GP-1-22, PR -21 × GP-I-3, NPJ-

203 × CRP-3, PRE-12-4 × GP-I-3, NPJ-203 × GP-1-5,  PR-21 × GP-I-8, PR-2012-4 × CRP-3, 

PR-2012-4 × GP-I-14, JD-6 × CRP-3, PR-21 × GP-I-22, NPJ-203 × GP-1-23, RH-406 ×PRE-

2013-13, PR-21 × CRP-3, Griraj × CRP-3, PR-12-4 × GP-I-5, PR -19 × CRP-I, PR-2015-1 × 

GP-I-23, PR-2015-1 × GP-I-14, PR-12-4 × GP-I-7, PR-12-4 × GP-I-22, PR-21 × GP-I-4, (PRE-

13-10 x Krishna ) x CRP-1-14, 392 From conversion, Rohini × PRHC-13-7-10, PR-2013-2 × 

PRHC-14-10, PR-2013-2 × PRHC-13-7-10 

44  23 

F4 PRE-13-19 × PBML-2, PRE-13-10 × Krishna, PRE-13-19 × Divya-88, PR-2016-5  ×  IC-

427689, PRHC-13-7 (MH) ×  PRHC-13-7(DH), PRHC-13-7 (MH) ×  PRHC-13-7(DH), PRHC-

13-7 (MH) ×  PRHC-13-7(DH), PRE-10-7 × PRHC-13-7, PRHC-13-7 (MH) ×  PRHC-13-

7(DH), PRHC-13-7 (MH) ×  PRHC-13-7(DH) 

10  5 

F5 Albeli × NPJ-112, PR-21 × NDRE-4, PRE-11-6 × Albeli, PRE-12-11 × Albeli,  RGN-145 × 

NDYR-8 

5 68 IPS - 

F6 PRE-2011-15 x RRN-778, PRE-2011-15 x Maya,  Divya 55 x NPJ-112, DRMR-675-39 x NPJ-

112, Maya x NPJ-112 

5 (123IPS) - 40 Lines 
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F7 (PRE-2010-19×EJ-17)×Maya, (PRE-2010-19×NDRE-4)×Maya, (PRE-2010-19×EJ-17)×Albeli, 

NPJ-112 xPRE-2010-15, PRE-2010-19 x PRE-2010-15, NDRE-4 x(PRE-2010-15× RGN-73), 

PRB-08-5xPRE-2010-15, Albeli xPRE-2010-15 

31 - 15 Lines 

 Advanced line  33  18 lines 

Timely sowing Fresh crosses Giriraj × YR-9, Giriraj × PRHC-13-7-5, Giriraj × PRHC-13-7-10, Giriraj × PRB-16-1, Giriraj × 

PR-17-11, PR-17-2 × YR-9, PR-17-2 × PRHC-13-7-5, PR-17-2 × PRHC-13-7-10, PR-17-2 × 

PRB-16-1, PR-17-2 × PR-17-11, PR-17-5 × YR-9, PR-17-5 × PRHC-13-7-5, PR-17-5 × PRHC-

13-7-10, PR-17-5 × PRB-16-1, PR-17-5 × PR-17-11, PR-19-8 × YR-9, PR-19-8 × PRHC-13-7-

5, PR-19-8 × PRHC-13-7-10, PR-19-8 × PRB-16-1, PR-19-8 × PR-17-11, PR-17-11 × RB-101, 

PR-17-11 × Giriraj, PR-17-11 × Albeli, PR-17-11 × PR-20,  PR-19-2 × RB-101, PR-19-2 × 

Giriraj, PR-19-2 × Albeli, PR-19-2 × PR-20,  PR-19-9 × AKMS-19-2, PR-19-9 × Giriraj, PR-

19-9 × Albeli, PR-19-9 × PR-20, PR-17-8 × AKMS-19-2, PR-17-8 × Giriraj, PR-17-8 × Albeli,  

PR-17-8 × PR-20, RGN-73× AKMS-19-2, RGN-73 × Giriraj, RGN-73 × Albeli,  RGN-73 × 

PR-20, PR-15-5 × AKMS-19-2, PR-15-5 × Giriraj, PR-15-5 × Albeli, PR-15-5 × PR-20, PR-16-

4 × AKMS-19-2, PR-16-4 × Giriraj, PR-16-4 × Albeli, PR-16-4 × PR-20, PR-16-8 × AKMS-

19-2, PR-16-8 × Giriraj, PR-16-8 × Albeli, PR-16-8 × PR-20 

45 - - 

F1 PM-26×Albeli, PM-26×Rajvijay, PM-26×PR-18-6, PR-12-4×PR-18-5, RH-749×Rajvijay, RH-

749×Albeli, Krishna × Rajvijay, Krishna × Albeli, Krishna×RH-749, PR-19-11×Rajvijay, PR-

19-11×RH-749, PR-19-9×Rajvijay, PR-19-9×RH-749, PR-19-10×Rajvijay, PR-19-10× RH-

749, PR-19-2× Rajvijay,  PR-19-2×RH-749, PR-18-6×PM-25, PR-18-6×CRP-5, PR-13-

2×Rajvijay, PR-13-2×NASP II-22, PR-18-5×RH-749, PR-18-5×PR-12-4, PR-17-2×RGN-73, 

RH-1599-41×Albeli, RH-1599-41×Rajvijay, RH-1599-41×PR-18-6 

27  19 

F2 Rohini ×PRHC-13-7-10×PR-20, Rohini ×PRHC-13-7-10×Albeli, Rohini ×PRHC-13-7-10×RH-

749, PR-2013-2×PRHC-13-7-10×PR-20, PR-2013-2×PRHC-13-7-10×Albeli, PR-2013-

2×PRHC-13-7-10×RH-749, RGN-394×PRHC-13-7-1×Giriraj, RGN-394×PRHC-13-7-

1×Albeli, PR-2013-7×PRHC-14-10×PR-20, PR-2013-7×PRHC-14-10×Giriraj, PR-2013-

7×PRHC-14-10×RH-1585, RGN-73 × Kranti, KMR-17-3× Kranti, RH-1585× Kranti, PR-15-7× 

Kranti, RH-749× PR-20, RH-749× PR-12-4, PR-17-5× RH-749, PR-17-8× Albeli 

19  16 

F3 NPJ-208 x NPJ-113, PR-13-2 × PRHC-14-9, PR-2015-5 × EJ-17, PR-2015-5×Divya-22, PR-

2015-5 × IC-264133, RGN-394 × PRHC-14-7-1, PR-2013-7 × PRHC-17-7-10, RGN-394 × 

PRHC-13-7-1, PR-2013-7 × PRHC-14-10, (PR-15-5 x Divya ) x PRHC-14-9 

10  6 

F4 PRE-2013-19 x  PBML-1, PRE-2013-10 x  PR-2012-12, PRE-2013-10 x RH-749, PRE-2013-

19 x Maya, PRE-2013-10 x PBML-2, PR-2015-1 × Maya, PR-2015-1 × RGN-73, PR-2016-4 × 

Rajvijay, PR-2016-3 × Giriraj, PR-2015-1 × Giriraj, PR-2016-5 × Maya, PR-2012-12 x PBML-

1, PR-2016-6 × Giriraj, PR-2016-1 × Maya, PR-12-12 x IC-355934, PR-2016-6× IC 520478, 

PR-20 x  IC-355931, F1  x  PR-2012-12, RRN-9-11 x RH-749, Giriraj x NDYR-8,  

Three way cross:-(PRE-2011-6 x Rajvijay) x RH-1209, (PR -21 x NDRE-4) x RH-749, (PR -21 

c) x Divya-88, (KMR-2013-14 × Albeli) × Krishna, (TM-1061 × CAN-83) × PR-2012-12, 

(Albeli × NPJ-112) × PR-2012-12, (PYR-2012-5 x NDYR-8) × PR-2012-12, (Novgold x 

NDYR-8) × CS-56, (PYR-2012-5 x NDYR-8) × NPJ-112 

29  15 

F5 ACN-83 × PR-20, Divya 55 × Kranti, RH-1019 × Raj Vijay, NPJ-191 × Albeli, NPJ-191 × Raj 

Vijay, (RMM-09-4 × NPJ-112) × Albeli, (DRMR-675-3 × PRE-11-15) × Albeli, Giriraj × PR-

20 

8 119 IPS - 
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F6 Divya-55 × RRN-778, Divya-55 × RB-57, PR-2009-6 × RGN-73, PR-2009-6 × Albeli, (PR-

2009-6 × Albeli) × Albeli, (PR-2009-6 × RGN-73) × PR-2009-6, (PR-2009-6 × Albeli) × PR-

2009-6, (KMR-13-3 × PR-20) × KMR-13-3 

8 (156) - 23 Lines 

F7 PR-2009-6 × PR-20, PBR-423 × Albeli, PR-2009-6 × NDYR-8, RH-0923 × Albeli, PR-2009-6 

× RGN-73, PBR-04-23 × RGN-73, PR-2009-6 × Albeli 

34 - 10 

Late sowing  Fresh crosses PRL-17-7 × AKMS-19-2, PRL-17-7 × Giriraj, PRL-17-7 × Albeli, PRL-17-7 × PR-20, PRL-17-

12 x NRCHB-101, PRL-17-12 x NPJ-113, PRL-17-12 x PRL-17-3, PRL-2020-1 x NRCHB-

101, PRL-2020-1 x NPJ-113, PRL-2020-1 x PRL-17-3, PRL-20-4 x NRCHB-101, PRL-20-4 x 

NPJ-113, PRL-20-4 x PRL-17-3, PAB-17-16 x NRCHB-101, PAB-17-16 x NPJ-113, PAB-17-

16 x PRL-17-3, PRL-20-13 x NRCHB-101, PRL-20-13 x NPJ-113, PRL-20-13 x PRL-17-3, 

PRL-20-30 x NRCHB-101, PRL-20-30 x NPJ-113, PRL-20-30 x PRL-17-3, PRL-20-29 x 

NRCHB-101, PRL-20-29 x NPJ-113, PRL-20-29 x PRL-17-3, PRL-20-16 x NRCHB-101, 

PRL-20-16 x NPJ-113, PRL-20-16 x PRL-17-3, PRL-20-20 x NRCHB-101, PRL-20-20 x NPJ-

113, PRL-20-20 x PRL-17-3, PRL-20-22 x NRCHB-101, PRL-20-22 x NPJ-113, PRL-20-22 x 

PRL-17-3, PAB-17-11 x NRCHB-101, PAB-17-11 x NPJ-113, PAB-17-11 x PRL-17-3 

37 - - 

F1 PRL-17-1×NRCHB-101, PRL-17-1×NPJ-126, PRL-17-2×NRCHB-101, PRL-17-2×NPJ-113, 

PRL-17-2×NPJ-126, PRL-17-3×NRCHB-101, PRL-17-3×DRMRIJ-16-38, PRL-17-

3×DRMRIJ-2017-15, PRL-17-6×NRCHB-101, PRL-17-6×Rajvijay, PRL-17-6×RH-1599-41, 

NPJ-216×Albeli, NPJ-216×PR-18-6 

13  10 

F2 PRL-2013-9×DRMR-2017-5, PRL-2016-6× DRMR-2017-5, PRL-2016-5× DRMR-2017-5, 

PRL-2018-5×PRL-2018-19, PRL-2018-14×PRL-2018-19, PRL-2016-5×MCN-2013-9, PRL-

2016-5×MCN-2018-5, PRL-2017-1×MCN-2018-5, PRL-2017-1×NRCHB-101, PRL-2017-

2×MCN-2018-14, PRL-2017-2×NRCHB-101, Albeli×MCN-15-21, Rajvijay×MCN-15-1, NPJ-

112×MCN-15-21, RS-57×PR-13-7, RS-57×PR-13-2 

16  12 

F3 PR-20 × NRCHB-101, RH-1599 × NRCHB-101, PRB-417 × NPJ-113, PRL-2013-17 × 

Ashirwad, DRMR-2035 × NRCHB-101, NPJ-208 × PR-2012-12, RH-1599 × NPJ-113, 

NRCHB-101× PRHC-14-8, NPJ-208× Ashirwad, PR-2015-1× GP-1-7, PR-2015-1× GP-1-22, 

PR-2015-1× GP-1-23 

12  10 

F4 PRD-2013-6 × NPJ-113, NPJ-113 × NRCHB-101, PR-2016-3 x PAB-9511, PR-2016-5 x PWR-

2013-8, (Albeli × NPJ-113) × NRCHB-101, (NRCHB-101x Vardan) × NPJ-113 
6  5 

F5 NRCHB-101 × Ashirwad, NRCHB-101 × Vardan, PRL-10-8 × NRCHB-101, PRD-13-2 × 

NRCHB-101, PRD-13-9 × Ashirwad, PRD-13-9 × NRCHB-101, PRL-12-13 × Raj Vijay 
7 86 IPS  

 F6 PRB-2013-7 × NRCHB-101, PRL-2012-6 × Raj Vijay, PRL-12-13 × RMM-09-4, PRL-12-13 

×NRCHB-101, PRL-12-13 ×Divya 55, NRCHB-101 × Maya, NRCHB-101 × DRMR-675-39, 

DRMR-675-39 × RRN-778, RB-57 × RRM-09-4 

9 (109 IPS ) - 22 Lines 

 Advanced lines - 33 - - 

Yellow seeded 

 
F1 PR-20×NDYR-8, PR-20×PYS-9-5, RH-749×NDYR-10, RH-749×PYR-12-5, DRMR-61-

106×NDYR-8, DRMR-61-106×PYR-12-5, RGN-73×PYR-95, NDYR-10×Maya, NDYR-

10×RH-749, NDYR-10×PR-20 

10 - 5 

F2 NDYR-10 × Maya, NDYR-10 × RH-749, NDYR-10 × PR-20, NDYR-10 × NRCHB-101 4 - 3 

F4 (NDYS-12-5 × NDYR-8) × DRMR-101, (NDYR-10 × PRY-2009-8) × PR-2012-12, (PYR-

2012-5 × NDYR-8) × PR-2012-12, (Navgold × NDYR-8) × CS-56, (PYR-2012-5 × NDYR-8) 

× NPJ-112, (NDYS-8 × PYS-2009-5) × PR-19, Griraj x NDYR-8 

7 - 4 
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F5 NDYR-8 × PYR-2009-5, PYR-2012-5 × NDYR-8, (PRE-11-6 x Raj Vijay) x RH-1209 3 17+2 - 

F6 RH-0923 × NDYR-8, PR-2009-6 × NDYR-8, (PYR-2009-13 × Novgold) × (PYR-2009-13 × 

Pro-0306) 
3 (11 IPS) - 7 Lines 

Alternaria blight 

resistance 
 

Fresh crosses Rohini × PAB-9511, Rohini × PHR-2, Rohini × PAB-17-1, Rohini × PAB-17-4, RGN-73 × 

PAB-9511, RGN73 × PHR-2, RGN 73 × PAB-17-1, RGN 73 × PAB-17-4, NRCHB101 × 

PAB-9511, NRCHB101 × PHR-2, NRCHB101 × PAB-17-1, NRCHB101 × PAB-17-4,Krishna 

× PAB 9511, Krishna × PAB-17-1, Krishna × PAB-17-4, Krishna × PHR-2, PR 20 × PAB 

9511,  PR 20 × PHR1, PR 21 × PAB 9511,  PR 21 × PHR1, NPJ-126 × PAB 9511,  NPJ-126× 

PHR-1, Ashirwad× PAB 9511,  Ashirwad× PHR1, PRD-14-13 ×AKMS-19-2, PRD-14-13 × 

Giriraj, PRD-14-13 × Albeli,  PRD-14-13 × PR-20PAB-2014-4 x NRCHB-101, PAB-2014-4 x 

NPJ-113, PAB-2014-4 x PRL-17-3, PAB-14-17 x NRCHB-101,  PAB-14-17 x NPJ-113, PAB-

14-17 x PRL-17-3, PAB-17-1 x NRCHB-101, PRD-14-25 x NRCHB-101, PRD-14-25 x NPJ-

113, PRD-14-25 x PRL-17-3, PRD-14-23 x NRCHB-101, PRD-14-23 x NPJ-113, PRD-14-23 x 

PRL-17-3,PAB 9511 × PHR1, PAB 9511 × PAB 9534, PAB 9511 × PAB 17-2, PAB 9511 × 

PAB-17-4, PHR-2 × PAB-17-1, PHR-2 × PAB-17-4. 

44 - - 

F1 PAB-14-4 × EC-399302, EEC-2 × PAB-9511, EEC-3 × PAB-9511, EEC-6 × PAB-9511, EC-

399299 × PAB-9511, EC-399299 × EC-399294, PAB-14-15 × MCNL-19-6, PRD-2014-21 × 

NRCHB 101,PRD-2014-21 × NPJ 126, PAB-2014-4 × RH-1590-41, PAB-2014-25 × MCNL-

19-6, PAB-14-1 × DRMR-2017-5, PAB-14-4 × Ashirwad 

PAB-14-1 × Ashirwad, PRD-2014-21 × NPJ-113, PAB-2014-17 × NRCHB-101, PAB-2014-17 

× MCNL-19-6, PAB-14-4 × NRCHB-101, PAB-14-1 × NRCHB-101, PAB-2014-7 × MCNL-

19-55, PAB-2014-25 × MCNL-19-55 

19 - 10 

F2 PHR-1 × PAB 9511, PAB-06-5 × NRCHB-101, PAB-14-7 × MCN-18-5, PAB-14-21 × 

NRCHB-101, PAB-14-21 × MCN-18-17, PAB-14-4 × MCN-18-17, PAB-14-4 × MCN-18-5, 

MCN-14-5 × NRCHB-101, MCN-14-5 × MCN-18-19, PAB-14-4 × PAB 9511, PAB-14-7 × 

MCN-18-5, PAB-14-5 × MCN-18-19, PAB-14-4 × NRCHB-101, PAB-14-4 × MCN-18-7, 

PAB-17-1 × PHR-1, PAB-17-1 × PHR-2, PAB-17-2 × NRCHB-101, PAB-17-4 × PHR-1, 

PAB-17-5 × PAB 9511, PAB-17-5 × PHR-2, PAB-17-5 × PHR-1, PAB-17-15 × PHR-1, PAB-

17-21 × PAB 9511, PAB-17-20 × PAB 9511, PAB-17-20 × PHR-2, PAB-17-21 × NRCHB 101 

23 - 12 

F3 Varuna × PAB-06-5, EC399301 × PRB-04-3-4, EC399301 × PRB-06-5, EC399301 × Varuna 4 - 4 

F4 PR-2016-6 × PAB 9511, PR-2015-5 × PAB 9511  2 - 2 

White rust resistance Fresh crosses Rohini × Donskaja,  Rohini × PWR 9534, RGN 73 × PWR-13-8-7, NRCHB101 × Donskaja, 

NRCHB101 × PWR-13-8-7, Krishna × Donskaja, Krishna × PWR 954, Kranti  × Donskaja, 

Kranti  × PWR 9538, PR 21 × PWR 13-8-1, PR 21 × Donskaja, PR 20 × PWR 9538, PR 20 × 

PWR 13-8-1, NRCBH 101× Heera, PR 20 × Donskaja, Donskaja × PWR 9538, DONSKAJA × 

PWR 13-8-1, PWR 9538 × PWR 13-8-1, Donskaja × PWR 9541, Donskaja × PWR-13-8-7, 

PWR-13-8-7× PWR 9541 

20 - - 

F1 PWR-13-8 × PHR-1, PWR-13-8 × PHR-2, PWR-13-8 × ABR-14, PWR-3-8 × PAB-9534, 

(PWR-3-8 × PRB-2006-5) × PRB-2006-5, (Varuna × PWR-13-8) × Varuna, (Varuna × 

Donskaja) ×Varuna, (EC-399301 × Varuna) × Varuna, PRD-14-1 × Donskaja, EEC-2 × 

Donskaja, EEC-3 × Donskaja, EEC-6 × Donskaja, EC-399299 × Donskaja, PAB-14-1 × 

NRCHB-101, PAB-2014-7 × MCNL-19-55, PAB-2014-25 × MCNL-19-55 

15 - 6 
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F2 PAB 9511 × Donskaja, PAB 9511 × PWR-13-8, PWR-2012 × Donskaja, PWR-2012 × PWR-

13-8, PWR-2012 × PAB 9511, PWR 9538 × Donskaja, PWR 9538 × PAB 9511, PHR-1 × 

Donskaja, PHR-1 × PWR-13-8, PHR-1 × PAB 9511, PAB-06-5 × Donskaja, PAB-06-5 × 

NRCHB-101, PAB-14-4 × PWR-15-8 

13 - 7 

F3 PWR-13-8 × PRB-04-3-4, PWR-13-8 × PRB-06-5, PWR-13-8 × EC 399301, Donskaja × 

NRCHB 101, Donskaja × PWR-13-8, PWR-13-8 × NRCHB 101 Donskaja × Kranti, PR-16-6  × 

Donskaja, PWR-13-8-2 × Donskaja, PR-16-5 × Donskaja, PWR-13-8-8-6 × Donskaja, PWR-

13-8-14-1 × Donskaja, PR-16-3 × Donskaja, PWR-3-8-8-7 × Donskaja, (EEC-2 × PWR-13-8) × 

PWR-13-8, (EEC-4 × PWR-13-8) × PWR-13-8, (EEC-7 × PWR-13-8) × PWR-13-8, (EEC-10 × 

PWR-13-8) × PWR-13-8, (RS-13-8 × PWR-13-8) × PWR-13-8, (FS-13-6 × PWR-13-8) ×  

PWR-13-8, PR-21 × PWR-13-8, PR-2016-5 × PWR-13-8, (IC-320932 × Kiran) × PWR-13-8, 

(Kranti × PWR-13-8) × PWR-13-8, (Kranti × PWR-13-8) × Kranti, PWR-13-8-8-6 × EC-

399299, (NRCHB-101 × PWR-13-8) × NRCHB-101, (NRCHB-101 × PWR-13-8) × PWR-13-8 

22 - 12 

F4 Donskaja × PAB 9511 1 - 1 

Advanced lines - 14   

S.K.Nagar Seed yield, boldness, 

 earliness and heat 

tolerance suitable for 

late sown conditions  

Fresh crosses RMM 10-1-1, SKM 1746,   CS 56,  GM 1,  PM 26,  NRCHB 101 30   

     

     

CMS and Restorer 

programme 
CMS  36   

Conversion of  restorer BC12F1 11  Maintained

/ Converted 

 

BC11F1 09    

BC6F1 03    

BC5F1 13    

Restorer study F1 52    

Early, high yield, bold 

seed and high oil 

content 

F1 89    

Seed yield, seed size, 

earliness, quality, biotic 

and abiotic stress 

resistance 

F2 to F7 661 IPS and 80 bulks were grown   765 IPS   105 

Bulks  

High Yield F2 to F4 134, 56  grown  374 - 

High Yield & Bold seed F6 to F7 63, 19 grown  40 31 

High Yield & Quality F7 2, 5 grown  - 5 

Early & Temp. Tole. F3 to F5 434, grown   309 69 

Interspecific F2 to F5 28 grown  42 - 

Promising entries 

identified 

    38 
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Varanasi Seed yield, terminal 

heat stress tolerance 

and white rust 

tolerance. 

New F1 developed 70 new F1s, were made in Line X Tester Fashion for yield, terminal heat stress tolerance and 

white rust tolerance. 

70   

New BC developed 18 back crosses were raised in replicated trials for white rust resistance 18   

F2 Material 10 F2 materials from DRMR were raised in a trial for selection of the entries are enlisted below: 

 

a. EC 597309/ Donskaja 

b. EC 597309/ RE 8 

c. EC 597309/ RE 13 

d. EC 597309/ RE 44 

e. Juncea YS/ Donskaja 

f. Juncea YS/ RE 8 

g. Juncea YS/ RE 44 

h. MJB 3/RE 14 

i. MJB 3/ RE 35-4 

j. MJB 3/RE 8 

10   

Advanced Lines  13   

F1s, F2& F3s raised 16 F1s in replicated trials and 50 F2s (30/Replicated/irrigated/rainfed) and 20/Replicated/white 

rust resistance). 

   

Kota Terminal heat 

tolerance, yield and 

contributing traits 

Fresh crosses  Improved breeding lines/ varieties 

7 Lines x 3 Testers (L x T mating) 

21 - - 

Breeding high yielding 

genotypes for different 

maturity groups. 

F1 12 Lines x 4 Testers (L x T mating) 48 - - 

F2  32 153 - 

BIP F2 Biparental mating 77 312  

F3  16 232  

F4  12 87  

F5  6 23  

Jagdalpur Earliness, high seed 

yield, bold seed and 

quality. 

F3 Laxmi x Pusa Bold, Pusa Agrim x Pusa Bold, DRMR IJ-31 x Pusa Bold, CG Sarson x Pusa 

Bold, RH-406 x Pusa Bold, Laxmi x Kranti, Pusa Agrim x Kranti, DRMR IJ-31 x Kranti, CG 

Sarson x Kranti, RH-406 x Kranti, Laxmi x Varuna, Pusa Agrim x Varuna, DRMR IJ-31 x 

Varuna, CG Sarson x Varuna, RH-406 x Varuna, Laxmi x PM-27, Pusa Agrim x PM-27, 

DRMR IJ-31 x PM-27, CG Sarson x PM-27, RH-406 x PM-27. 

20 100  

F4 Laxmi x Pusa Bold, Pusa Agrim x Pusa Bold, DRMR IJ-31 x Kranti, DRMR IJ-31 x Varuna, 

Kranti x Varuna, Pusa Agrim x Kranti, DRMR IJ-31 x Pusa Bold, Pusa Agrim x Varuna, Laxmi 

x Varuna. 

9 45  

F5 RH-749 x RH-119, RH-749 x RH-406, RH-749 x DRMR IJ-31, RH-749 x NRCHB-101, RH-

119 x RH-406, RH-119 x DRMR IJ-31, RH-119 x NRCHB-101, RH-406 x DRMR IJ-31, RH-

406 x NRCHB-101, DRMR IJ-31 x NRCHB-101 

10 60  

F6 NPJ-112 x Laxmi, NPJ-112 x DRMR IJ-31, NPJ-112 x Pusa Bold, NPJ-112 x Kranti, Laxmi x 

DRMR IJ-31, Laxmi x Pusa Bold, Laxmi x Kranti, DRMR IJ-31 x Pusa Bold, DRMR IJ-31 x 

Kranti, Pusa Bold x Kranti 

10 50  
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  F7 DRMR IJ 11-04 x Laxmi, RGN 332 x NPJ 112, PBR 388 x DRMR IJ-31, KMR(L)12-1 x 

NRCHB-101, RRN-789 x B-902, Pusa Bold x Bhawani. 

6 30  

 Earliness, high seed 

yield, bold seed and 

quality 

F8 GPT-1 x GPT-61, GPT-1 x GPT-83, GPT-1 x Indira Toria, GPT-1 x PT-303, GPT-1 x T-9, 

GPT-61 x GPT-1, GPT-61 x GPT-83, GPT-61 x Indira Toria, GPT-61 x PT-303, GPT-61 x T-9, 

GPT-83 x Indira Toria, GPT-83 x GPT-1, GPT-83 x GPT-61, GPT-83 x PT-303, GPT-83 x T-9, 

Indira Toria x GPT-1, Indira Toria x GPT-61, Indira Toria x GPT-83, Indira Toria x PT-303, 

Indira Toria x T-9, PT-303 x GPT-1, PT-303 x GPT-61, PT-303 x GPT-83, PT-303 x Indira 

Toria, PT-303 x T-9, T-9 x GPT-1, T-9 x GPT-61, T-9 x GPT-83, T-9 x Indira Toria, T-9 x PT-

303. 

30 150  

Shillongani   Accn No. 2 x PK 900-3, Accn No. 1 x PK 900-3, Accn No. x K 1000-2, Accn No. 1 x NRCHB-

101, NRCHB-101 x SBG 18-12. 

5   

Crop: Gobhi sarson 

Chatha-

Jammu. 

High seed yield & oil 

contant 
Fresh crosses       GSH-1699,RSPN-28,RSPN-25,DGS-1,GSH-1707,AKGS-8146,HNS-1102,GSH-1717& AKGS-

8217 With GSC-6,GSL-1& AKMS-8141 

27   

F1 Improved breeding lines/varieties 12   

F2 Advanced fixed genotypes with GSC-6,GSL-1&RSPN-25 18   

F3 CNH-11-1,RSPN-28,CNH-11-13,HNS0901,RSPN-25 With GSC-6,GSL-1&DGS-1 15   

F4 GSL-1 xRSPN-28, GSL-1xRSPN-29, DGS-1 x GSC-101, , RSPN-25 xRSPN-28,RSPN-25 x 

GSC-101.  

05   

Ludhiana 

 

 

 

 

 

To enhance variability 

in canola quality 

germplasm for yield and 

early maturity 

Fresh crosses  100   

 F1  5   

F3  12   

Determinate, early 

maturity and high 

productivity 

F1  5   

F3  25   

Hybrid development 

 
CMS lines 

developed/ 

maintained 

 50   

Restorer lines 

developed/maintai

ned 

 2   

RIL populations 

developed/ maintained 

 

Quality, 

productivity and 

earliness 

GSL1x Rivette  

GSL1x Monty 

02   

Crop: Karan rai 

Ludhiana RIL populations 

developed/ maintained 
Earliness and 

productivity 

AR29 X PC 5 01   
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Table 2.1.3 Evaluation of advanced breeding lines at different centres. 

 

Centre Name of 

trials 

No. of trials No. of 

strains 

tested 

Name of best strain 

excelling the check 

Yield (kg/ha) Check Superiority 

over the 

check (%) 

Specific objective 

1 2 3 4 5 6 7 8 9 

Crop: Toria 

Kanpur PYT  01 12 TKM 20-107,20-108,20-109    1620.4  Tapeshwari and 

Bhawani 

 

High seed yield 

TKM 20-110   1581.8 

TKM 20-101. TKM 18-101  1543.2 

TKM 20-102   1466.0)  

SVT 01 10 TKM 18-2, , TKM 18-1  1658.9 Tapeshwari and 

Bhawani 

 

High seed yield 

TKM 16-1  1581.8  

TKM 19-1  1550.9 

TKM 16-2  1543.2  

Pantnagar ST-I 1 18 PT-2018-8 1673 PT-303 (1451) 15.3 Earliness and high yield 

PT-2016-9 1648 13.6 

PT-2017-2 1642 13.2 

ST-II 1 12 PT-2020-9 1701 PT-303 (1500) 13.4 High yield 

PT-2020-7 1667 11.1 

PT-2020-5 1648 9.8 

SVT 1 09 TP-202 1942  

 

  

TP-203 1819 

TP-209 1539 

Chatha-KS Station trial 01 08   

Dholi CSVT 01 07 (3+4) RAUDT-14-09  Tapeshwari, 

PT-303, 

Bhawani, 

RAUTS-17 

 To Release Varieties for 

Bihar 

RAUDT-14-04 

   Crop: Yellow Sarson 

Dholi CSVT (YS) 01 07(3+4) RAUDYS-14-09  Pitambari, 

YSH-0401, 

NRCYS -05-02 

& Swarna 

 To Release Varieties for 

Bihar 
RAUDYS-14-15 

Pantnagar ST-I 1 10 PYS-2016-7 1765 NRCYS0502 

(1562) 
12.9 High yield 

 PYS-2018-1 1968 25.9 

PYS-2019-2 1778 13.8 
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ST-II 1 16 PYS-2020-2 1543 Pitambari 

(1364) 
13.1 High yield 

PYS-202-3 1580 15.8 

PYS-202-7 1660 21.6 

SVT 1 07 YPS-301 2087   

  
YSP-302 1857  

YSP-307 1679  

Kanpur PYT  01 12 YSKM 20-209  1967.6  Pitambari and 

YST -151  

 

Early maturity,  

high seed yield  YSKM 20-203 1774.7  

YSKM 20-201  1736.1 

YSKM 20-207  1697.5 

SVT  01 08 YSKM 18-2 1890.4 Pitambari  Seed yield 

YSKM 17-1  (1813.26 Kg/ha)    

YSKM 17-2  (1697.52 Kg/ha)    

YSKM 16-1  (1658.94 kg/ha.)    

Crop: Indian Mustard 

Chatha Station trial 01 22 
 

    

Hisar  FYT 01 10   PM 28  Seed yield and its 

component characters 

SST 01 12 PM 25 and PM 

28. 

Ludhiana MLT (Timely 

sown) 

01 16 JC 1, JC 16, JC 36, JC 32, 

PBR 939 and PBR 385 

 PBR-357,RCH-

1,RLC-3 

 Productivity Assessment 

MLT 

(Rainfed) 

01 10 PBR 357, PBR 552, PBR 

450, PBR 385, PBR 561 and 

PBR 540 

 PBR-97  Productivity Assessment 

under moisture stress 

conditions 

MLT (Late 

sown) 

01 5 PBR 396 and PBR 422  RLM-619 

GIRIRAJ 

 Productivity Assessment 

and terminal heat stress 

MLT-State 

trial (Quality) 

01 16 HO 81, HO 91 and HO 92  RCH 1,RLC 3  High oleic acid 

HST-(Hybrid 

trials) 

01 16 PHR 8063, PHR 8024, PHR 

8022, PHR 8023 and PHR 

8041 

 DMH 1,PHR 

126,PBR 357 

 High yield and quality 

HST-1 01 20 PHR 8031, PHR 8076,  

PHR 3278, PHR 8002, PHR 

8032, PHR 8041 and PHR 

8010 

 DMH 1 

PHR 126 

PBR 357 

 High yield and quality 
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HST-2 01 20 PHR 5175  DMH 1,PHR 

126,PBR 357 

 High yield and quality 

HST-3 01 24 PHR 3281, PHR 4457 and 

PHR 8098 

 DMH 1,PHR 

126,PBR 357 

 High yield and quality 

HST-4 01 24 PHR 8081 and PHR 8425  DMH 1,PHR 

126,PBR 357 

 High yield and quality 

Pantnagar ST-1 1 14 PRE-2018-1 1807 PR-19 (1574) 14.2 Earliness and high yield 

 
  

PRE-2018-7 1880 19.4 

PRE-2019-5 1790 13.7 

ST-11 1 20 PRE-2020-7 2059 PR-19 (1679) 21.6 Earliness and high yield 

 
  

PRE-2020-16 1961 16.8 

PRE-2020-15 1981 18.0 

ST-III 1 14 PR-2016-1 2223 Kranti (1750) 27.0 Timely sown and High 

yield  
  

PR-2019-1 2130 21.7 

PR-2019-3 2176 24.3 

ST-IV 1 18 PR-2020-9 2116 Kranti (1717) 23.2 Timely sown and High 

yield  
  

PR-2020-16 2025 17.9 

PR-2020-14 1973 14.9 

ST-V 1 18 PYR-2019-4 1675 RGN-73 (1442) 16.2 Yellow seed color 

PYR-2020-11 1608 11.5 

ST-VI 1 18 PRL-2017-6 1550 Kranti (1375) 12.8 Late sown and high yield 

PAB-2014-4 1682 22.3 

PAB-2017-1 1736 25.6 

PYT-VII 1 33     Late sown and high yield 

SVT 1 08 RP-403 2456    

RP-402 2321 

RP-401 2000 

P.Y.T. (Late 

sown) 

01 12 KMR (E) 20-306 & 20-309   1851.8. NDRE-4 and 

Kanti 

14.3 Early sown Mustard 

 KMR (E) 20-303  1736.1 7.1 

KMR (E) 20-301  1658.9 2.4 

KMR (E)20-304 & 308  1620.4  

S.V.T 01 10 DRMRCI-98 and and  1851.8 Kanti and 

NDRE-4 

17.1 Early sown  Mustard 

KMR (E) 16-1 & 17-1  1697.5  7.3 

KMR (E) 17-2,18-2 & 

DRMRCI-96  

1620.4  2.4 

NDRE-4   1581.8     

P.Y.T.  01 12 KMR 20-403 and  2803.5 Maya and 

Urvashi 

4.8 Timely sown Mustard 

KMR 20-407  2726.3 
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KMR 20-402  2700.6 

KMR 20-405 & 20-406  2674.9 

S.V.T. 01 8 KMR 19-3 2803.5 Urvashi 

(2314.8) 

14.73 Timely Sown Mustard 

KMR 17-3  2726.3  1.9 

KMR 17-4  2674.9   

P.Y.T. 01 12 KMR (LS) 20-501 2160.5  16.6 Late sown 

KMR (LS) 20-502 & 20-508  1929.0  04.2 

KMR (LS) 20-507  1877.6   

KMR (LS) 20-509  1851.8   

S.V.T. 01 10 KMR (LS) 15-5  2211.9 Ashirwad and 

Vardan 

17.8 Late sown 

KMR (LS) 17-5  1954.7  04.1 

KMR (LS) 16-5 and 18-6  1903.3  1.7 

KMR (LS) 15-6  1877.6   

Dholi CSVT 01 7 

(2+5) 

RAURD-214  PM-25, 

Pusa Mahak, 

Kranti, 

Varuna &RGN-

73 

 To Release Varieties for 

Bihar RAURD-14-18 

Varanasi Station Trails        

Station Trail I 1 12 HUJM (E) 20-4 (MCN 10-

11 X ASHIRWAD)  

1747.1 PM 25, 

PM 28, 

JD 6 

 Early Sown 

HUJM (E) 20-1 (NDRE 4 X 

VARUNA)  

1644.6 

HUJM (E) 20-6 (MCN 10-

11 X HUJM 99-01) 

1505.1 

Station Trial 1 18 HUJM-20-9 (MC+N 10-11 

X HUJM 05-03),  

3148.9 Kranti, Giriraj 

& NRCHB 101 

 Timely  Sown 

HUJM -10-6 (HUJM-007 X 

MUTANT OF LOCAL) 

3143.3  

HUJM-20-6 (MCN 10-11 X 

HUJM 99-03) 

3137.8   

Station Trial 

III 

01 17 HUJM-20-6  (MCN 10-11 X 

HUJM 9903) 

2306.7 NRCHB-101 & 

Giriraj 

 Late Sown 

HUJM-20-15 (TM 130)  2197.8 

HUJM-20-9(MCN 10-11 X 

HUJM 05-03)   

2171.1 

PVT-II 01 37 PR 19 X RH 8813 3205.6 Kranti, 

NRCHB-10, 

Giriraj, RH-406 

  

MAYA X NDRE 4 1842.9 

VARDAN X PM 25  1569.3 
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and RH-749 

PVT-III 01 88  MAYA X PUSA BOLD 3424.6 Kranti, RH-749, 

Giriraj, RH-406 

and NRCHB-

101 

  

VARUNA X HUJM 9901  3066.3 

SEJ 2 X HUJM 9964  2835.2 

PVT VI 01 42 DIBYA X ABR 4  3214.93 Kranti, RH-749, 

Giriraj, RH-406 

and NRCHB-

101 

  

DIBJA X HUJM 9964  2449.13 

PR 19 X HUJM 9964 2319.00 

PVT V 01 26 MCN 6-22 X ABR 4 (9511)  2446.55    

     HUJM 09-13-2  1432.70 

HUJM 10-24  1432.50 

PVT VI 01 38 ASHIRWAD X HUJM 

9901-2-1-1  

2635.95 Kranti, RH-749, 

Giriraj, RH-406 

and NRCHB-

101 

  

ISH 7-3-2 X HUJM 9903-4-

1-2  

2112.86 

MCN 03-35-2-1-2-2-1-1-1-2  1710.00 

Advanced 

lines 

 09      

Crop: Gobhi Sarson 

Hisar LST 04 10   RH 0749, RH 

725, PM 26 and 

RVM 2. 

 Seed yield and its 

component characters  SSTs 04  

 FYT 02  

Chatha Station trial 01 09     -- 

Ludhiana         

 Hybrid State 

Trial 

01 21 GSH 2155, GSH 1723, GSH 

1725,  GSH 1720, GSH 

1703 and GSH 1680  

 GSC 6 

GSC 7 

GSH 1707 

 High yield and quality 
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Table 2.2. Breeder Seed Production of indented Rapeseed-Mustard varieties during 2020-21 
 

S. 

No. 

State Producing centre Crop Name of variety Year of 

notifica

tion 

DAC 

indent 

(q) 

Actual 

allocation 

as per 

BSP-1 

target(q) 

Actual 

Productio

n (q) 

Production 

surplus(+)/

Deficit(-) 

over BSB-1 

Target 

1 Chhattisgarh IGKVV Jagdalpur Indian mustard  Chhattisgarh Sarson 2010 3.95 3.95 4.40 0.45 

2 Gujarat SDAU, SKNagar Indian mustard  Gujarat Mustard -3 2016 0.75 0.75 0.90 0.15 

3 H.P. Kangra Gobhi Sarson ONK-1 (Him Sarson) 2019 1.20 1.20 0.72 -0.48 

4 Haryana CCS HAU Hisar Indian mustard RH-725 2018 4.81 4.81 6.50 1.69 

5 Haryana CCS HAU Hisar Indian mustard RH 406 2013 0.55 0.55 2.80 2.25 

6 Haryana CCS HAU Hisar Indian mustard RH 0749 2013 0.77 0.77 6.25 5.48 

7 Haryana CCS HAU Hisar Indian mustard RH-761 2019 0.67 0.67 3.30 2.63 

8 Haryana CCS HAU Hisar Indian mustard Laxmi (RH-8812) 1997 0.62 0.62 0.80 0.18 

9 Haryana CCS HAU Hisar Indian mustard RH-30 1985 1.54 1.54 4.35 2.81 

10 Haryana CCS HAU Hisar Yellow Sarson YSH 0401 2009 1.00 1.00 1.54 0.54 

11 Haryana ICAR-CSSRI 

Karnal 

Indian mustard CS-58 2017 0.45 0.45 10.00 9.55 

12 Haryana ICAR-CSSRI 

Karnal 

Indian mustard CS-60 2018 1.30 1.30 10.00 8.70 

13 Jammu & 

Kashmir 

SKUAT, Jammu Toria RSPT-06 2019 0.05 0.05 0.15   0.10 

14 Jharkhand BAU, Ranchi Indian mustard BAUR9502- (Shivani) 2005 0.13 0.13 0.60 0.47 

15 Madhya 

Pradesh 

ZARS, Morena Indian mustard RVM-1 2016 1.00 1.00 0.00 -0.00 

16 Madhya 

Pradesh 

ZARS, Morena Indian mustard RVM-2 2013 5.04 5.04 5.00 -0.04 

17 Madhya 

Pradesh 

ZARS, Morena Toria Raj Vijay Toria-1 2017 0.02 0.02 2.50 2.48 

18 New Delhi IARI, New Delhi Indian mustard Pusa Mustard-32   0.40 0.40 0.50 0.10 

19 New Delhi IARI, New Delhi Indian mustard Pusa Double Zero 

Mustard-31 (PDZ-1) 

2016 5.00 5.00 5.50 0.50 

20 New Delhi IARI, New Delhi Indian mustard Pusa Mustard-25 

(NPJ112) 

2010 2.92 2.92 3.50 0.58 

21 New Delhi IARI, New Delhi Indian mustard Pusa Mustard-26 

(NPJ113) 

2011 8.69 8.69 9.00 0.31 

22 New Delhi IARI, New Delhi Indian mustard Pusa Mustard-27 

(EJ17) 

2011 4.20 4.20 4.50 0.30 

23 New Delhi IARI, New Delhi Indian mustard Pusa Mustard 28 

(NPJ124) 

2012 2.67 2.67 4.00 1.33 

24 New Delhi IARI, New Delhi Indian mustard Pusa Mustard-30 

(LES-43) 

2013 3.30 3.30 5.00 1.70 

25 New Delhi IARI, New Delhi Indian mustard PusaTarak 2009 0.10 0.10 0.20 0.10 

26 New Delhi IARI, New Delhi Indian mustard PusaMahak (JD-6) 2004 0.50 0.50 2.28 1.78 

27 New Delhi IARI, New Delhi Indian mustard Pusa Vijay (NPJ 93) 2008 0.15 0.15 2.50 2.35 

28 New Delhi IARI, New Delhi Indian mustard PusaJaikisan (Bio-

902) 

1994 0.13 0.13 0.60 0.47 

29 New Delhi IARI, New Delhi Indian mustard Pusa Bold 1985 1.18 1.18 2.40 1.22 

30 Orissa OUAT 

Bhubaneswar 

Toria Sushree 2015 2.55 2.55 2.60  0.05 

31 Punjab PAU, Ludhiana Indian mustard PBR- 357 2013 0.03 0.03 0.10 0.07 

32 Punjab PAU, Ludhiana Indian mustard RLC-3 2016 0.03 0.03 0.20 0.17 

33 Punjab PAU, Ludhiana Toria TL-17 2016 0.03 0.03 0.20 0.17 

34 Punjab PAU, Ludhiana Gobhisarson GSC-7 2014 0.18 0.18 1.00 0.82 

35 Punjab PAU, Ludhiana Gobhi Sarson GSC-6  0.01 0.01 0.02 0.01 
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 *Not notified; ** Not reported 

36 Punjab PAU, Ludhiana African mustard BJC-1 (PC-6)  0.03 0.03 0.10 0.07 

37 Rajasthan DRMR, Bharatpur Indian mustard Giriraj (DRMRIJ 31)  2013 4.09 4.09 9.65 5.56 

38 Rajasthan DRMR, Bharatpur Indian mustard DRMR 601 (NRCDR 

601) 

2010 0.05 0.05 0.30 0.25 

39 Rajasthan DRMR, Bharatpur Indian mustard NRCHB-506 2009 0.02 0.00 0.00 0.00 

40 Rajasthan DRMR, Bharatpur Indian mustard NRCDR 2 2007 0.15 0.15 0.25 0.10 

41 Rajasthan DRMR, Bharatpur Indian mustard NRCHB 101 2009 2.03 2.03 4.88 2.85 

42 Rajasthan DRMR, Bharatpur Indian mustard DRMR 150-35 2020 0.14 0.14 0.20 0.06 

43 Rajasthan DRMR, Bharatpur Yellow Sarson NRCYS 05-02 2009 0.15 0.15 0.30 0.15 

44 Rajasthan SK RAU, 

Sriganganagar 

Indian mustard RGN-298 2014 0.47 0.47 0.10 -0.37 

45 Rajasthan SK RAU, 

Sriganganagar 

Indian mustard RGN-236 2011 2.00 2.00 0.10 1.90 

46 Rajasthan SK NAU, Jobner Taramira RTM-1351 2018 0.52 0.52 6.50 5.98 

47 Rajasthan SK NAU, Jobner Taramira RTM-1355 (Jwala 

Tara) 

2017 0.50 0.50 0.82 0.32 

48 Uttar 

Pradesh 

CSAUA&T 

Kanpur 

Indian mustard Rohini 1986 5.40 5.40 9.90 4.50 

49 Uttar 

Pradesh 

CSAUA&T 

Kanpur 

Indian mustard Varuna (T-59) 1976 0.60 0.60 10.55 9.95 

50 Uttar 

Pradesh 

CSAUA&T 

Kanpur 

Toria Tapeshvari TK 06-1 2014 1.57 1.57 6.92 5.35 

51 Uttar 

Pradesh 

CSAUA&T 

Kanpur 

Toria T-9 1975 0.32 0.32 1.49 1.17 

52 Uttar 

Pradesh 

CSAUA&T 

Kanpur 

Yellow Sarson Pitambari (RYSK-05-

02) 

2010 0.70 0.70 1.48 0.78 

53 Uttarakhand GBPUAT, 

Pantnagar 

Indian mustard Pant Rai-21 2017 0.20 0.20 1.10 0.90 

54 Uttarakhand GBPUAT, 

Pantnagar 

Toria Pant Hill Toria-1 2017 0.15 0.15 2.00 1.85 

55 Uttarakhand GBPUAT, 

Pantnagar 

Toria Pant Toria-508 (PTE-

2008-2) 

2017 0.45 0.45 7.00 6.55 

56 Uttarakhand GBPUAT, 

Pantnagar 

Toria PT-507 1990 0.20 0.20 1.00 0.80 

57 Uttarakhand GBPUAT, 

Pantnagar 

Toria PT-303 1985 0.50 0.50 7.20 6.70 

58 Uttarakhand GBPUAT, 

Pantnagar 

Yellow sarson Pant Pili Sarson -1 2010 0.70 0.70 5.50 4.80 

59 Uttarakhand GBPUAT, 

Pantnagar 

Yellow sarson Pant Sweta (PYS 

2007-10) 

2017 0.67 0.67 7.00 6.33 

60 Uttarakhand GBPUAT, 

Pantnagar 

Toria Uttara (PT-2002-25) 2010 2.55 2.55 2.50 -0.05 

61 West Bengal PORS, Behampore Yellow sarson Benoy (B 9) 1980 2.38 2.38 3.00 0.62 

62 West Bengal BCKV, Kalyani Indian mustard TBM-209 

(TrombayBidhan 

Mustard-204 ) TM-

204 

2019 0.15 0.15 0.00** 0.00** 

63 West Bengal PORS, Behampore Indian mustard Agrani (B-54) 2003 0.27 0.27 0.60 0.33 

64 West Bengal PORS, Behampore Yellow Sarson Jhumka (YSBNC-1)  1998 0.05 0.05 0.00** 0.00** 

 Total     82.93 82.91 194.35 116.44 
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Additional Breeder Seed Produced 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. State Crop Name of variety Actual Production (q) 

 Gujarat    

1. SDAU SK Nagar Indian mustard GM 1 0.60 

2.  GM 2 0.60 

3.  GDM 4 1.25 

4.  GDM 5 0.20 

 
 

  
 

5. ICAR-CSSRI, Karnal, 

Haryana 

 CS-54 1.50 

6. 
 

 CS-56 1.50 

 
 

  
 

 Uttar Pradesh      

7. C. S. Azad University of 

Agriculture & Technology, 

Kanpur-208002(U.P.) 

 Urvashi 2.00 

8. Maya 2.54 

    
 M.P.    

9. ZARS, Morena  Indian mustard RVM-3 5.00 

 Punjab   
 

10. PAU, Ludhiana Toria TL-15 0.10 

 Total   15.29 
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2.3 Coordinated Trials 

Performance of 165strains, including 11 of toria, 08 of yellow sarson and 140 of Indian mustard, 05 of 

gobhi sarson and 01 of taramira was tested in nineteen performance evaluation trials consisting of toria (1), 

yellow sarson (1), gobhi sarson (1), taramira (1) and Indian mustard (16) at 45 locations across the 6 agro-

climatic zones of the country. On the basis of superiority for seed/oil yield/ earliness/quality over the best check, 

20 strains comprising yellow sarson (02), gobhi sarson (01) and Indian mustard (17) 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 ZC LR 

Toria PT 303  Bhawani Tapeswari 

Yellow sarson YSH 401  Benoy, NRCYS 05-2 Pitambari 

Indian mustard 

Early mustard Pusa Mustard 25 JD 6 

PRO 5111 (Hybrid Check) 

Pusa Mustard 27, 

Pusa Mustard 28, 

GM 1, NRCHB 101 

Timely sown irrigated Kranti RCC 4, RH 749, Maya, Bio 902 Giriraj,     RGN 73, 

GDM 4,  

Rainfed Kranti RGN 229, NRCHB 101 RH 0761, DRMR 

150-35,  

Late sown Kranti PM 26, NRCHB 101 RGN 236, CS 56 

Hybrid Kranti RGN 73, RH 749,GDM 4 DMH 1, 45S46 

Quality Kranti  RGN 73, RH 749,                     

PDZ 1 (Double low check) 

Pusa Mustard 29, 

Pusa Mustard 30 

Salinity Kranti CS 54 Giriraj, CS 60 

White Rust Resistance - RH 749, Maya Giriraj, RGN 73 

Gobhi Sarson Kranti GSL 1 GSC 6 

Taramira T 27 RTM 314 RTM 1351 

 

 

 

 

 

 

 



KPR PNT MOR DOL Mean KPR PNT MOR DOL KPR PNT MOR DOL Mean KPR PNT MOR DOL

1 2 3 4 (1-4) 1 2 3 4 1 2 3 4 (1-4) 1 2 3 4

1 TCN-20-1 PT 303(NC) 1427 1535 2667 1358 1747 118 136 166 168 98 94 110 95 99 3.3 3.4 4.7 5.0

2 TCN-20-2 TKM-20-2 1389 1203 3197 1127 1729 120 124 171 169 97 100 114 98 102 3.4 3.1 4.8 4.6

3 TCN-20-3 BAUT 08-08 1350 1478 2632 1250 1678 122 136 175 167 95 92 104 95 97 3.3 3.2 4.5 4.2

4 TCN-20-4 RMT-19-14 1582 1169 3048 1384 1796 125 148 171 169 98 101 117 98 104 3.2 3.0 4.6 4.2

5 TCN-20-5 CG toria 3 1350 1459 2440 1157 1602 120 146 174 167 94 92 106 92 96 3.3 3.3 4.2 4.5

6 TCN-20-6 PT-2015-8 1350 1711 2299 1528 1722 124 143 171 169 96 92 108 95 98 3.5 3.6 4.8 4.7

7 TCN-20-7 TKM-20-1 1582 1345 2669 1080 1669 118 120 172 168 98 100 111 99 102 3.0 3.3 4.6 3.2

8 TCN-20-8 ORT 2019-01 1273 1454 2777 1111 1654 120 153 174 164 94 99 108 97 99 2.9 3.0 4.4 4.7

9 TCN-20-9 Tapeswari (LR) 1620 1668 2788 1327 1851 123 153 175 170 98 96 105 96 99 3.1 3.3 4.7 4.5

10 TCN-20-10 CG toria 4 1154 1464 2277 1235 1532 118 129 173 168 94 94 107 92 97 3.3 3.2 4.6 3.9

11 TCN-20-11 Bhawani (ZC) 1196 1260 2302 1127 1471 123 157 174 168 93 91 103 90 94 3.6 3.2 4.5 3.8

12 TCN-20-12 RMT-19-17 1505 1274 3057 1250 1771 121 158 168 172 98 100 113 98 102 3.8 2.9 4.5 5.9

13 TCN-20-13 PT-2015-09 1389 1735 2494 1157 1694 120 154 172 168 95 93 109 94 98 3.9 3.1 5.1 5.6

14 TCN-20-14 JT-14-5 1273 1481 2587 1031 1593 125 132 165 169 96 91 95 90 93 3.3 3.2 4.4 4.7

GM 1389 1445 2660 1223 1679

CD (5 %) 259 239 257 206

CV (%) 11.1 9.8 5.7 10.0

DOS 29.9.20 6.10.20 6.10.20 8.10.20

Table 2.3.1. Performance of toria strains in IVT  Zone-III
1000-Seed Wt. (g)

S.No. Code Strain

Seed Yield (Kg/ha) Plant Stand Days to Maturity
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KNK BHU SHL JAG IMP KLN Mean KNK BHU SHL JAG IMP KLN KNK BHU SHL JAG IMP KLN MeanKNK BHU SHL JAG IMP KLN

1 2 3 4 5 6 (1-6) 1 2 3 4 5 6 1 2 3 4 5 6 (1-6) 1 2 3 4 5 6

1 TCN-20-1 PT 303(NC) 1027 1012 969 1586 1074 1243 1152 170 130 226 226 156 142 83 85 86 72 103 92 87 2.9 4.1 3 3 3.4 3.3

2 TCN-20-2 TKM-20-2 862 804 605 1099 846 1153 895 167 126 187 141 154 147 81 82 88 71 108 97 88 2.8 3.2 2 3 2.8 3.4

3 TCN-20-3 BAUT 08-08 1059 953 593 1673 1259 864 1067 151 127 179 220 164 133 84 83 88 70 102 96 87 2.9 3.6 2.5 3.2 3.5 3

4 TCN-20-4 RMT-19-14 961 866 586 1284 1012 745 909 181 124 195 256 168 140 82 81 90 73 105 96 88 2.2 3.9 1.5 3 3.3 3

5 TCN-20-5 CG toria 3 754 835 506 1383 1204 736 903 156 123 165 186 151 144 81 83 86 66 103 90 85 2.7 3.4 3 2.9 3.1 2.9

6 TCN-20-6 PT-2015-8 964 912 944 1321 1074 840 1009 147 123 221 209 173 148 82 83 86 65 101 94 85 2.9 3.8 2 3.3 3.5 3.6

7 TCN-20-7 TKM-20-1 874 805 488 877 951 736 789 144 121 162 184 127 142 84 81 92 74 107 98 89 2.7 3.5 3 3.1 3 3

8 TCN-20-8 ORT 2019-01 738 845 599 1148 1272 1017 937 162 122 191 253 179 149 83 81 92 72 106 94 88 2.1 3.1 2.5 2.9 2.8 2.7

9 TCN-20-9 Tapeswari (LR) 1013 812 469 1395 1469 1045 1034 173 123 156 233 154 148 84 82 90 73 107 93 88 3.2 3.9 2 3.2 2.8 2.8

10 TCN-20-10 CG toria 4 1135 861 778 1352 1531 889 1091 179 125 211 220 159 145 82 84 86 67 104 91 86 2.7 4.1 2 3.1 3.1 3

11 TCN-20-11 Bhawani (ZC) 722 825 580 1000 1562 1283 995 169 124 168 213 185 146 81 82 89 69 104 94 86 2.4 3.5 2.5 2.5 3.1 2.9

12 TCN-20-12 RMT-19-17 976 1060 463 1278 1204 1079 1010 157 132 153 203 178 151 84 84 89 74 106 97 89 2.2 4.1 1.5 3.3 3 3.1

13 TCN-20-13 PT-2015-09 710 919 654 1549 1019 923 962 143 123 173 203 172 145 81 82 89 69 105 93 86 2.3 3.7 2 3 3.3 3.1

14 TCN-20-14 JT-14-5 783 959 704 1278 914 966 934 158 126 208 200 152 147 80 81 86 65 106 90 85 2.6 3.4 2.5 3.1 3.2 3.1

GM 898 891 638 1302 1171 966 978

CD 5% 181 56 134 271 221 194

CV (%) 12 3.7 12.5 12.4 11.2 12

DOS 7.10.20 14.11.20 13.11.20 14.10.20 13.11.20 26.10.20

 

Table 2.3.2. Performance of  toria strains in IVT  Zone-V Rainfed
Seed Yield (Kg/ha)  Plant Stand Days to Maturity 1000-Seed Wt. (g.)

S.No Code Strain
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KPR PNT MOR DOL Mean KPR PNT MOR DOL KPR PNT MOR DOL KPR PNT MOR DOL

1 2 3 4 (1-4) 1 2 3 4 1 2 3 4 1 2 3 4

1 YSCN-20-1 DRMRYS 202 1775 1733 2636 1235 1845 120 128 133 168 123 118 114 125 4.9 3.9 5.4 5.1

2 YSCN-20-2 RMYS 1 1620 1215 2437 648 1480 121 127 160 169 120 120 119 121 4.2 3.3 5.6 5.6

3 YSCN-20-3 YSKM-20-1 1775 1417 2005 1732 125 125 142 5 124 118 120 0 4.0 3.4 4.8 0.0

4 YSCN-20-4 Pitambari (LR) 1659 1783 2731 1067 1810 122 159 149 166 122 120 116 125 4.2 3.2 5.1 6.0

5 YSCN-20-5 DRMRYS 201 1620 1400 2568 1003 1648 124 133 140 171 121 119 109 121 3.9 3.7 5.1 4.4

6 YSCN-20-6 PYS-2017-6 1427 1792 2279 895 1598 125 137 149 168 120 116 111 120 4.5 3.7 5.3 5.6

7 YSCN-20-7 RMYS 2 1659 1583 2694 964 1725 121 135 134 169 124 116 110 123 4.4 4.0 5.8 5.8

8 YSCN-20-8 PYS-2018-02 1659 1933 2501 612 1676 124 136 143 168 123 124 110 125 4.7 3.9 5.0 5.2

9 YSCN-20-9 NRCYS-05-02(ZC) 1736 1675 2611 1144 1792 125 153 151 169 121 115 106 123 4.6 3.5 5.0 4.9

10 YSCN-20-10 YSH-401 (NC) 1427 1475 2884 944 1683 120 150 143 171 120 117 114 123 4.6 3.6 5.3 4.5

11 YSCN-20-11 YSKM-20-2 1736 1667 2131 1845 124 119 147 4 121 119 119 0 4.8 3.4 5.4 0.0

GM 1645 1607 2498 946 1674

CD (5%) 242 289 365 141

CV (%) 8.6 10.5 8.5 10.7

DOS 29.9.20 6.10.20 30.10.20 8.10.20

Days to Maturity 

Table 2.3.3 Performance of yellow sarson strains in IVT Zone-III

S.No. Code Strain

 1000-seed wt. (g)Seed yield (kg/ha) Plant Stand
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SHL$ IMP KNK KLN BHU Mean SHL IMP KNK KLN BHU SHL IMP KNK KLN BHU SHL IMP KNK KLN BHU

1 2 3 4 5 (2-5) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 YSCN-20-1 DRMRYS 202 407 1109 852 996 959 979 153 134 180 146 126 94 83 92 94 83 4.0 3.3 2.5 4.6 4.0

2 YSCN-20-2 RMYS 1 617 1041 735 815 872 866 183 144 177 143 127 96 86 92 104 82 3.0 3.6 2.1 4.0 3.4

3 YSCN-20-3 YSKM-20-1 340 0 855 1243 944 761 153 - 180 140 125 97 - 97 102 83 3.5 - 1.4 3.7 3.6

4 YSCN-20-4 Pitambari (LR) 519 1041 922 979 937 970 173 149 177 141 130 96 86 94 104 81 2.5 3.0 2.2 3.9 3.5

5 YSCN-20-5 DRMRYS 201 765 1084 872 897 923 944 182 150 179 144 127 95 86 95 97 81 2.0 3.4 2.3 4.0 3.6

6 YSCN-20-6 PYS-2017-6 414 1201 858 1012 1001 1018 153 163 178 145 133 96 86 94 94 85 3.5 3.2 2.2 4.0 4.1

7 YSCN-20-7 RMYS 2 488 1615 945 1519 956 1259 * 163 162 180 146 128 94 87 91 100 83 2.0 3.5 2.8 4.6 3.7

8 YSCN-20-8 PYS-2018-02 494 1572 738 1045 1028 1096 * 164 146 175 145 127 96 89 97 106 84 3.0 2.9 1.3 4.4 3.8

9 YSCN-20-9 NRCYS 05-02(ZC) 580 1238 919 807 1026 997 171 137 178 141 129 93 86 93 97 86 2.0 3.9 3.0 3.8 4.0

10 YSCN-20-

10

YSH-401 (NC) 407 1102 901 959 1017 995 162 158 171 141 132 95 87 96 105 87 3.0 3.1 2.3 3.8 4.1

11 YSCN-20-

11

YSKM-20-2 241 0 864 988 875 682 141 - 178 141 129 97 - 95 106 82 2.5 - 2.2 4.4 3.8

GM 479 1000 860 1024 958 960

CD (5%) 162 186 97 204 50

CV (%) 19.7 10.9 6.6 11.7 3.1

DOS 13.11.20 14.11.20 8.10.20 26.10.20 14.11.20

* Strain outyielding the best check by a margin of more than or equal to 10 percent on the basis of seed yield

Table 2.3.4, Performance of yellow sarson strains in IVT Zone-V (RF)

1000-Seed wt. (g) 

$ Data of SHL excluded from computation of mean due to high C.V.of the expt. 

S.No. Code Strain

Seed yield (kg/ha) Plant Stand Days to maturity
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HSR LDH CHT NDH Mean HSR LDH CHT NDH HSR LDH CHT NDH Mean HSR LDH CHT NDH

1 2 3 4 (1-4) 1 2 3 4 1 2 3 4 (1-4) 1 2 3 4

1 MCN (E)-20-01 PRE-2018-10 2453 2062 2063 2450 2257 * 116 134 122 96 115 117 127 128 122 5.1 4.4 4.0 5.3

2 MCN (E)-20-02 DRMRHT 1712 2187 1735 1518 1661 1775 119 129 123 121 127 114 130 134 126 5.1 4.3 3.8 5.0

3 MCN (E)-20-03 TM 188 1891 1994 1510 1339 1683 116 131 119 122 126 104 134 141 126 4.0 3.9 3.5 4.2

4 MCN (E)-20-04 KMR(E) 20-2 2388 2025 1852 2367 2158 114 128 124 123 131 102 131 139 126 3.9 3.3 3.6 3.1

5 MCN (E)-20-05 PHR 8031 (hybrid) 2098 2068 2070 2306 2135 118 130 123 129 125 101 130 139 124 4.0 4.1 3.5 3.5

6 MCN (E)-20-06 NPJ-240 1915 1716 1502 3017 2037 115 132 118 132 116 116 125 112 117 4.6 4.9 3.3 5.5

7 MCN (E)-20-07 PM 25 (NC) 1992 1630 1539 2705 1966 113 136 128 125 116 115 126 115 118 4.8 4.8 4.4 5.2

8 MCN (E)-20-08 RH 1999-21 2134 2074 1733 2733 2168 115 134 130 127 116 107 123 136 121 4.1 3.9 3.6 4.6

9 MCN (E)-20-09 RMM-19-06 2175 1747 1716 2628 2066 119 134 124 120 130 104 130 136 125 4.3 4.5 3.7 4.4

10 MCN (E)-20-10 PM 28 (LR) 1844 1772 1675 2750 2010 112 136 126 109 117 102 128 126 118 4.2 3.7 4.2 4.8

11 MCN (E)-20-11 KMR(E) 20-1 2299 1877 1877 3000 2263 115 136 123 104 126 109 127 134 124 4.2 4.0 3.2 4.4

12 MCN (E)-20-12 SVJH-006 (hybrid) 2270 2025 1589 2894 2194 113 137 119 120 129 103 128 137 124 4.6 4.6 4.1 4.9

13 MCN (E)-20-13 JD 6 (ZC) 2281 2296 2050 2467 2274 114 132 131 122 127 102 132 136 124 4.0 5.4 4.4 4.5

14 MCN (E)-20-14 NPJ-239 1956 1710 1823 2622 2028 115 138 130 114 116 120 130 109 119 4.4 4.9 3.5 4.8

15 MCN (E)-20-15 DRMRSJ 112 1968 1790 2032 2728 2129 114 129 128 114 120 115 132 134 125 4.5 4.3 3.4 5.2

16 MCN (E)-20-16 PRE-2018-8 1992 1877 1844 2616 2082 113 131 127 104 117 112 133 112 118 4.5 4.0 3.9 4.8

17 MCN (E)-20-17 DRMRCI-129 1956 1883 1823 2467 2032 117 132 124 130 121 106 132 137 124 4.4 4.0 3.7 4.7

18 MCN (E)-20-18 KGMH-3811(hybrid) 2163 1901 2087 2628 2195 116 134 123 102 127 109 134 135 126 5.3 3.9 5.0 6.8

19 MCN (E)-20-19 BAUM 09-12-2 1874 1889 1801 2133 1924 118 136 120 129 118 105 125 132 120 4.2 3.3 4.2 4.1

20 MCN (E)-20-20 SKM 1746 1885 1796 1713 1795 1797 114 131 126 130 120 113 123 133 122 5.4 4.2 5.1 5.9

21 MCN (E)-20-21 RH 1999-12 1743 1741 1827 2744 2014 116 132 134 123 118 101 124 129 118 4.9 5.3 4.2 5.3

22 MCN (E)-20-22 PHR 8024 (hybrid) 2246 1815 2043 2194 2074 116 135 125 110 130 103 127 135 124 4.0 4.3 4.4 4.6

23 MCN (E)-20-23 PRO 5111 (hybrid check) 1856 1790 1605 2539 1948 117 136 129 123 117 113 122 113 116 4.0 3.3 3.6 5.4

24 MCN (E)-20-24 ORM 2019-06 2139 1679 1651 1294 1691 115 138 137 99 130 103 133 140 127 4.6 5.7 4.6 3.9

GM 2071 1870 1789 2420 2038

CD (5 %) 324 292 240 344

CV (%) 9.5 9.8 8.2 8.6

DOS 13.9.20 15.9.20 24.9.20 14.9.20

* Strain outyielding the best check by a margin of more than or equal to 10 percent on the basis of seed yield

1000-Seed Wt. (g)Days to Maturity 

Table 2.3.5. Performance of early Indian mustard strains in IVT  Zone-II

S.No. Code Strain

Plant StandSeed Yield (Kg/ha)
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MOR PNT JHS KPR BPR DOL Mean MOR PNT JHS KPR BPR DOL

1 2 3 4 5 6 (1-6) 1 2 3 4 5 6

1 MCN (E)-20-01 PRE-2018-10 3156 2186 1161 1736 3789 1294 2220 149 140 110 121 104 166

2 MCN (E)-20-02 DRMRHT 1712 3002 1595 1196 1813 2300 1312 1870 132 143 97 119 79 166

3 MCN (E)-20-03 TM 188 2379 1278 1375 1427 2428 1052 1657 138 119 108 115 88 165

4 MCN (E)-20-04 KMR(E) 20-2 3118 1289 1253 1620 2169 1358 1801 132 139 105 118 82 164

5 MCN (E)-20-05 PHR 8031 (hybrid) 3418 1692 1216 1698 2763 1373 2027 141 153 104 120 107 169

6 MCN (E)-20-06 NPJ-240 2849 1885 1168 1543 2783 1127 1892 162 130 86 124 101 165

7 MCN (E)-20-07 PM 25 (NC) 3416 1568 1218 1698 3036 1296 2039 160 144 101 122 99 166

8 MCN (E)-20-08 RH 1999-21 3511 1294 1269 1659 3228 1296 2043 162 141 98 120 96 164

9 MCN (E)-20-09 RMM-19-06 3318 1514 1055 1736 2686 1420 1955 158 139 90 119 93 164

10 MCN (E)-20-10 PM 27 (LR) 3252 1455 1069 1620 2731 1019 1858 162 143 92 123 86 168

11 MCN (E)-20-11 KMR(E) 20-1 3214 1531 1179 1698 3106 1378 2017 164 135 81 118 103 166

12 MCN (E)-20-12 SVJH-006 (hybrid) 3386 1600 1045 1505 2950 1235 1953 150 140 84 124 110 169

13 MCN (E)-20-13 JD 6 (ZC) 2773 1536 1357 1620 2954 1451 1949 147 139 96 121 99 170

14 MCN (E)-20-14 NPJ-239 2539 1869 1173 1582 2422 1188 1796 163 149 104 120 93 167

15 MCN (E)-20-15 DRMRSJ 112 2953 1536 1172 1466 3217 1188 1922 159 165 107 118 108 165

16 MCN (E)-20-16 PRE-2018-8 2387 1627 1056 1505 2781 1021 1729 158 141 93 120 100 169

17 MCN (E)-20-17 DRMRCI-129 3508 1396 1024 1698 3131 1265 2004 144 129 88 122 107 170

18 MCN (E)-20-18 KGMH-3811(hybrid) 3430 2094 1124 1620 3733 1651 2276 139 131 94 119 109 164

19 MCN (E)-20-19 BAUM 09-12-2 3759 1391 1050 1698 2861 1373 2022 147 157 85 122 91 166

20 MCN (E)-20-20 SKM 1746 3354 1493 841 1582 2764 1451 1914 155 162 84 120 101 167

21 MCN (E)-20-21 RH 1999-12 3305 1783 1043 1852 3283 1559 2138 153 152 81 118 106 167

22 MCN (E)-20-22 PHR 8024 (hybrid) 3881 1837 1136 1775 2812 1358 2133 147 132 89 124 100 167

23 MCN (E)-20-23 PRO 5111 (hybrid check) 2954 1949 1119 1312 3342 1312 1998 146 156 103 118 106 166

24 MCN (E)-20-24 ORM 2019-06 3826 1353 1007 1736 3350 1590 2144 153 146 107 124 104 166

GM 3195 1615 1138 1633 2942 1315 1973

CD (5 %) 292 283 220 214 783 182

CV (%) 5.5 10.6 12.1 7.8 12.1 8.4

DOS 6.10.20 6.10.20 10.10.20 29.9.20 7.10.20 9.10.20

Table 2.3.6a.  Performance of early Indian mustard strains in IVT  Zone-III

S.No. Code Strain

Seed Yield (kg/ha) Plant Stand
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MOR PNT JHS KPR BPR DOL Mean MOR PNT JHS KPR BPR DOL 

1 2 3 4 5 6 (1-6) 1 2 3 4 5 6

1 MCN (E)-20-01 PRE-2018-10 118 110 141 122 128 126 124 6.8 3.7 5.2 4.9 4.8 4.7

2 MCN (E)-20-02 DRMRHT 1712 125 114 136 124 133 128 127 7.0 3.5 4.7 4.4 4.6 5.1

3 MCN (E)-20-03 TM 188 126 120 140 120 139 130 129 6.7 3.6 4.8 4.3 5.1 4.9

4 MCN (E)-20-04 KMR(E) 20-2 132 118 142 122 140 132 131 5.2 2.5 4.6 4.0 3.8 4.7

5 MCN (E)-20-05 PHR 8031 (hybrid) 133 118 138 120 141 132 130 5.3 3.0 4.4 4.0 4.2 4.7

6 MCN (E)-20-06 NPJ-240 117 105 135 118 124 125 121 6.7 3.7 5.6 4.8 4.7 5.3

7 MCN (E)-20-07 PM 25 (NC) 116 109 138 119 127 128 123 7.5 3.7 5.1 4.7 4.7 4.8

8 MCN (E)-20-08 RH 1999-21 124 113 138 120 125 131 125 6.4 2.6 4.5 4.8 4.1 3.6

9 MCN (E)-20-09 RMM-19-06 131 118 138 125 139 135 131 7.0 3.1 4.3 4.9 4.6 5.2

10 MCN (E)-20-10 PM 27 (LR) 131 116 139 119 133 132 128 6.3 2.7 4.5 3.9 3.8 4.8

11 MCN (E)-20-11 KMR(E) 20-1 124 116 137 120 130 129 126 7.3 3.0 3.9 3.8 4.7 4.7

12 MCN (E)-20-12 SVJH-006 (hybrid) 128 112 133 121 134 131 127 8.0 3.3 5.4 4.1 5.2 5.6

13 MCN (E)-20-13 JD 6 (ZC) 127 114 139 125 138 133 129 6.8 3.5 2.4 4.3 4.6 4.4

14 MCN (E)-20-14 NPJ-239 116 109 138 119 119 133 122 6.5 3.6 4.9 3.6 4.1 4.7

15 MCN (E)-20-15 DRMRSJ 112 126 114 137 120 135 125 126 6.6 3.5 4.0 4.3 4.8 5.4

16 MCN (E)-20-16 PRE-2018-8 115 105 139 121 123 132 122 6.3 3.5 4.3 4.8 4.5 4.6

17 MCN (E)-20-17 DRMRCI-129 131 118 138 124 144 125 130 7.1 3.1 3.7 4.4 5.1 5.0

18 MCN (E)-20-18 KGMH-3811(hybrid) 126 118 142 120 141 130 130 9.1 4.6 4.2 4.3 6.9 5.5

19 MCN (E)-20-19 BAUM 09-12-2 126 115 137 124 135 128 128 7.1 3.2 4.8 4.9 4.2 4.2

20 MCN (E)-20-20 SKM 1746 125 114 135 121 131 130 126 8.9 3.8 4.0 4.0 6.2 5.4

21 MCN (E)-20-21 RH 1999-12 127 112 134 126 133 129 127 7.7 2.9 4.5 4.7 4.5 4.7

22 MCN (E)-20-22 PHR 8024 (hybrid) 129 120 138 125 143 128 130 7.1 3.0 5.2 4.7 4.0 4.8

23 MCN (E)-20-23 PRO 5111 (hybrid check) 111 109 137 123 133 125 123 5.6 2.7 4.7 4.0 5.4 4.2

24 MCN (E)-20-24 ORM 2019-06 131 130 138 126 121 133 130 9.1 4.1 4.9 4.8 4.5 4.5

S.No. Code Strain

Table 2.3.6b.  Performance of early Indian mustard strains in IVT  Zone-III
Days to Maturity 1000-Seed wt. (g)
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SKN NGP MDR JNG Mean SKN NGP MDR JNG SKN NGP MDR JNG Mean

1 2 3 4 (1-4) 1 2 3 4 1 2 3 4 (1-4)

1 MCN (E)-20-01 PRE-2018-10 2015 1939 2272 2355 2145 145 164 169 178 109 116 119 88 108

2 MCN (E)-20-02 DRMRHT 1712 2214 2058 2855 2138 2316 146 168 166 169 108 116 124 90 110

3 MCN (E)-20-03 TM 188 2183 1761 3150 1588 2170 129 162 170 179 111 116 126 98 113

4 MCN (E)-20-04 KMR(E) 20-2 2533 2123 3217 2252 2531 136 172 165 173 109 118 125 98 113

5 MCN (E)-20-05 PHR 8031 (hybrid) 2621 1959 4176 1950 2677 149 167 167 172 112 115 120 90 109

6 MCN (E)-20-06 NPJ-240 2037 1733 2381 2379 2133 130 160 167 176 109 114 117 80 105

7 MCN (E)-20-07 PM 25 (NC) 2421 2339 3702 2083 2636 136 172 167 179 109 119 109 80 104

8 MCN (E)-20-08 RH 1999-21 2495 2069 3550 2289 2601 160 168 165 173 110 116 112 84 106

9 MCN (E)-20-09 RMM-19-06 3018 1813 4527 2180 2885 134 163 166 175 113 116 120 99 112

10 MCN (E)-20-10 GM 1 (LR) 2602 1898 2844 1896 2310 142 164 163 179 110 116 122 99 112

11 MCN (E)-20-11 KMR(E) 20-1 2357 2179 3482 2120 2534 140 167 167 177 112 117 123 91 111

12 MCN (E)-20-12 SVJH-006 (hybrid) 2262 2335 4060 2089 2687 152 172 165 177 112 120 124 95 113

13 MCN (E)-20-13 JD 6 (ZC) 2674 2439 3802 2373 2822 143 178 169 177 112 120 120 97 112

14 MCN (E)-20-14 NPJ-239 1920 1838 3128 2283 2292 128 163 166 176 106 117 110 79 103

15 MCN (E)-20-15 DRMRSJ 112 2154 1958 3409 2434 2489 126 167 169 175 111 115 118 96 110

16 MCN (E)-20-16 PRE-2018-8 2198 1904 2936 2156 2298 135 164 164 176 110 116 109 85 105

17 MCN (E)-20-17 DRMRCI-129 2755 1865 3770 2114 2626 131 161 167 175 111 116 121 99 112

18 MCN (E)-20-18 KGMH-3811(hybrid) 2424 2342 3068 2591 2606 135 170 166 176 107 119 122 97 111

19 MCN (E)-20-19 BAUM 09-12-2 2161 2109 3051 2331 2413 148 171 165 171 113 116 123 95 112

20 MCN (E)-20-20 SKM 1746 2773 2317 2822 2603 2629 142 174 164 173 108 118 120 95 110

21 MCN (E)-20-21 RH 1999-12 2354 1789 3201 2204 2387 150 161 166 177 111 114 120 90 109

22 MCN (E)-20-22 PHR 8024 (hybrid) 2525 2074 3371 2603 2643 150 169 168 179 111 116 123 96 112

23 MCN (E)-20-23 PRO 5111 (hybrid check) 2220 1835 2612 2114 2195 130 162 170 178 110 116 108 81 104

24 MCN (E)-20-24 ORM 2019-06 2244 2038 3424 1455 2290 139 168 162 177 114 116 123 101 114

GM 2382 2030 3284 2191 2471

CD (5 %) 424 216 374 291

CV (%) 10.8 11.2 6.9 8.1

DOS 9.10.20 10.10.20 9.10.20 10.10.20

Table 2.3.7.  Performance of early Indian mustard strains in IVT  Zone-IV

S.No. Code Strain Seed Yield (kg/ha) Days to maturityPlant Stand 
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IMP SHL # BHU$ JAG KNK KLN Mean IMP SHL BHU JAG KNK KLN

1 2 3 4 5 6 (1,4-6) 1 2 3 4 5 6

1 MCN (E)-20-01 PRE-2018-10 2093 735 1214 2204 1295 1578 1792 168 183 126 249 185 161

2 MCN (E)-20-02 DRMRHT 1712 1551 679 1504 2599 1275 1240 1666 184 181 128 255 186 164

3 MCN (E)-20-03 TM 188 827 772 1229 1914 1351 858 1237 172 178 129 246 183 167

4 MCN (E)-20-04 KMR(E) 20-2 963 432 1210 2247 1552 1173 1484 176 147 131 227 185 156

5 MCN (E)-20-05 PHR 8031 (hybrid) 907 265 1113 2296 1631 982 1454 169 128 126 255 181 161

6 MCN (E)-20-06 NPJ-240 1191 494 1221 2228 1389 1102 1478 183 150 130 228 192 168

7 MCN (E)-20-07 PM 25 (NC) 1185 364 1169 2284 1435 809 1428 189 134 126 256 183 159

8 MCN (E)-20-08 RH 1999-21 1463 370 1110 2562 1870 1027 1730 185 126 124 310 192 169

9 MCN (E)-20-09 RMM-19-06 1506 586 1022 2204 1709 1138 1639 184 168 127 214 188 166

10 MCN (E)-20-10 NRCHB 101 (LR) 1870 981 1400 2512 1945 1373 1925 183 226 133 222 190 154

11 MCN (E)-20-11 KMR(E) 20-1 1377 438 1299 2475 1644 1413 1727 162 164 127 291 189 168

12 MCN (E)-20-12 SVJH-006 (hybrid) 1716 401 1452 2735 1770 1538 1939 181 158 131 245 191 164

13 MCN (E)-20-13 JD 6 (ZC) 1414 444 1652 2123 1415 1364 1579 182 160 130 245 192 158

14 MCN (E)-20-14 NPJ-239 1123 722 1260 2500 1377 1102 1526 160 172 130 228 192 163

15 MCN (E)-20-15 DRMRSJ 112 1346 691 1260 2358 1366 1462 1633 170 161 127 277 188 168

16 MCN (E)-20-16 PRE-2018-8 1290 531 1062 2451 1470 1071 1571 156 160 125 273 189 158

17 MCN (E)-20-17 DRMRCI-129 1012 722 1301 2259 1423 1042 1434 164 174 128 253 191 163

18 MCN (E)-20-18 KGMH-3811(hybrid) 1358 642 1524 2321 1418 1000 1524 148 164 131 221 192 161

19 MCN (E)-20-19 BAUM 09-12-2 1772 321 1442 2130 1511 964 1594 181 131 130 240 183 160

20 MCN (E)-20-20 SKM 1746 1549 333 1421 2537 1470 996 1638 169 134 129 239 184 166

21 MCN (E)-20-21 RH 1999-12 1111 327 1446 2284 1606 922 1481 185 134 132 217 183 158

22 MCN (E)-20-22 PHR 8024 (hybrid) 1469 463 1404 2247 1853 1342 1728 170 150 129 245 184 164

23 MCN (E)-20-23 PRO 5111 (hybrid 

check)

1932 500 1001 2537 1731 1351 1888 159 145 126 230 187 162

24 MCN (E)-20-24 ORM 2019-06 1475 426 1374 2111 1542 1418 1637 181 145 129 251 194 163

GM 1396 527 1295 2338 1544 1178 1614

CD (5 %) 293 157 85 396 238 239

CV (%) 12.8 18.1 4.0 10.3 9.6 12.3

DOS 13.11.20 13.11.20 13.11.20 5.11.20 16.10.20 26.10.20

# data of SHL excluded from computation of mean due to high CV

$ data of BHU excluded from computation of mean due to CV less than 5.0 in field experimentation

Table 2.3.8a.  Performance of early Indian mustard strains in IVT  Zone-V
S.No. Code Strain Seed Yield (Kg/ha) Plant Stand
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IMP SHL # BHU$ JAG KNK KLN Mean IMP SHL BHU JAG KNK KLN

1 2 3 4 5 6 (1,4-6) 1 2 3 4 5 6

1 MCN (E)-20-01 PRE-2018-10 112 102 101 100 115 105 108 3.8 4.0 3.8 6.2 4.5 5.1

2 MCN (E)-20-02 DRMRHT 1712 113 107 105 104 116 105 109 4.0 4.5 4.4 5.9 4.6 4.5

3 MCN (E)-20-03 TM 188 113 112 99 114 118 106 113 3.9 2.5 4.0 6.2 5.2 3.7

4 MCN (E)-20-04 KMR(E) 20-2 114 107 100 107 118 110 112 3.0 2.0 3.8 5.8 3.7 3.6

5 MCN (E)-20-05 PHR 8031 (hybrid) 114 111 98 107 118 112 113 3.1 4.0 3.9 5.5 3.3 3.9

6 MCN (E)-20-06 NPJ-240 111 103 102 100 114 106 108 4.8 4.0 4.0 5.1 4.9 4.6

7 MCN (E)-20-07 PM 25 (NC) 111 103 99 105 113 102 108 4.1 4.5 3.7 6.0 4.1 4.5

8 MCN (E)-20-08 RH 1999-21 112 105 100 102 113 105 108 3.4 4.0 3.9 5.3 3.8 3.8

9 MCN (E)-20-09 RMM-19-06 113 109 98 112 118 112 114 3.8 4.5 4.0 6.1 3.8 4.2

10 MCN (E)-20-10 NRCHB 101 (LR) 113 107 104 105 115 108 110 4.8 5.0 4.3 6.0 5.8 5.5

11 MCN (E)-20-11 KMR(E) 20-1 112 105 103 102 114 108 109 3.6 5.0 3.8 5.5 4.5 4.3

12 MCN (E)-20-12 SVJH-006 (hybrid) 111 109 105 102 113 106 108 4.2 4.5 4.4 6.1 5.1 4.6

13 MCN (E)-20-13 JD 6 (ZC) 113 105 107 107 117 108 111 4.0 4.5 4.5 5.8 5.2 4.1

14 MCN (E)-20-14 NPJ-239 111 104 103 105 113 103 108 4.2 3.0 3.9 5.6 4.4 4.3

15 MCN (E)-20-15 DRMRSJ 112 115 108 99 112 117 106 112 4.4 4.0 4.1 5.9 4.5 3.9

16 MCN (E)-20-16 PRE-2018-8 112 102 102 100 114 104 107 3.9 5.0 3.8 5.9 4.3 4.4

17 MCN (E)-20-17 DRMRCI-129 113 112 104 107 118 112 113 3.9 4.0 4.2 6.2 6.2 4.1

18 MCN (E)-20-18 KGMH-3811(hybrid) 114 107 106 109 116 110 112 4.9 5.5 4.2 5.8 4.9 5.7

19 MCN (E)-20-19 BAUM 09-12-2 115 107 103 105 118 108 112 3.5 4.5 4.0 5.6 4.4 3.7

20 MCN (E)-20-20 SKM 1746 113 104 104 107 118 107 111 4.8 4.0 4.1 6.5 5.0 5.2

21 MCN (E)-20-21 RH 1999-12 115 106 105 109 115 104 111 4.7 5.5 4.3 5.8 4.8 3.9

22 MCN (E)-20-22 PHR 8024 (hybrid) 113 107 103 109 117 110 112 3.8 2.0 4.0 6.0 4.2 4.0

23 MCN (E)-20-23 PRO 5111 (hybrid check) 114 102 99 100 116 103 108 3.7 3.5 3.8 6.3 4.2 3.2

24 MCN (E)-20-24 ORM 2019-06 116 112 101 109 118 112 114 4.5 4.5 4.0 5.8 6.3 5.1

Table 2.3.8b.  Performance of early Indian mustard strains in IVT  Zone-V
S.No Code Strain Days to Maturity 1000-Seed Wt.(g)
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RAI DWD# HYD# Mean

1 2 3 (1-3)

1 MCN (E)-20-01 PRE-2018-10 453 965 479 632

2 MCN (E)-20-02 DRMRHT 1712 565 757 533 618

3 MCN (E)-20-03 TM 188 472 1046 612 710

4 MCN (E)-20-04 KMR(E) 20-2 535 1046 388 656

5 MCN (E)-20-05 PHR 8031 (hybrid) 430 717 691 613

6 MCN (E)-20-06 NPJ-240 546 825 469 613

7 MCN (E)-20-07 PM 25 (NC) 423 964 563 650

8 MCN (E)-20-08 RH 1999-21 528 1216 449 731

9 MCN (E)-20-09 RMM-19-06 297 739 437 491

10 MCN (E)-20-10 NRCHB 101 (LR) 374 1050 691 705

11 MCN (E)-20-11 KMR(E) 20-1 401 1061 553 672

12 MCN (E)-20-12 SVJH-006 (hybrid) 312 979 595 629

13 MCN (E)-20-13 JD 6 (ZC) 391 1036 519 648

14 MCN (E)-20-14 NPJ-239 540 1345 654 846

15 MCN (E)-20-15 DRMRSJ 112 497 920 588 668

16 MCN (E)-20-16 PRE-2018-8 572 904 704 726

17 MCN (E)-20-17 DRMRCI-129 518 979 474 657

18 MCN (E)-20-18 KGMH-3811(hybrid) 633 1072 578 761

19 MCN (E)-20-19 BAUM 09-12-2 632 1091 484 736

20 MCN (E)-20-20 SKM 1746 503 987 506 665

21 MCN (E)-20-21 RH 1999-12 495 875 509 626

22 MCN (E)-20-22 PHR 8024 (hybrid) 459 1085 494 679

23 MCN (E)-20-23 PRO 5111 (hybrid check) 508 1098 467 691

24 MCN (E)-20-24 ORM 2019-06 298 770 679 582

GM 474 980 547 667

CD (5 %) 81 258 233
CV (%) 13.5 16.0 26.6
DOS 12.11.20 27.11.20

# data of HYD and DWD centres excluded from computation of mean due to high CV

not suiatble for consideration due to low seed yield

Table 2.3.9.  Performance of early Indian mustard strains in IVT  Zone-VI 

S.No. Code Strain

Seed Yield (Kg/ha)
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HSR LDH# CHT NDH Mean HSR LDH CHT NDH HSR LDH CHT NDH HSR LDH CHT NDH

1 2 3 4 (1, 3-4) 1 2 3 4 1 2 3 4 (1, 3-4) 1 2 3 4

1 MCN (E)-20-25 PM 28 (LR) 1956 1995 1764 2860 2194 250 130 276 211 123 118 131 121 125 4.0 4.0 3.6 4.7

2 MCN (E)-20-26 PM 25 (NC) 2063 1801 1605 2660 2109 252 127 272 226 122 121 127 115 121 4.6 4.9 3.5 5.2

3 MCN (E)-20-27 RH 1999-42 2571 2106 1938 2527 2345 248 134 268 222 114 115 125 122 120 4.6 5.4 4.4 4.9

4 MCN (E)-20-28 PM 28 (Filler) 1974 1551 1716 2884 2191 245 138 284 220 123 128 128 122 124 3.9 4.1 3.9 4.6

5 MCN (E)-20-29 JD 6 (ZC) 1844 1919 1812 2504 2053 248 125 273 204 124 129 130 139 131 3.8 4.7 3.6 4.7

GM 2082 1875 1767 2687 2179

CD (5 %) 344 329 208 356

CV (%) 10.6 11.4 7.6 8.6

DOS 13.9.20 15.9.20 24.9.20 14.9.20

# data of LDH centre excluded form computation of mean due to significant differences between same genotype used as check/Filler

S.No. Code Strain

Seed Yield (Kg/ha)

Table 2.3.10. Performance of early Indian mustard strains in AVT-I  Zone-II
Plant Stand Days to Maturity 1000-Seed Wt. (g)Mean
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KPR MOR BPR# VAR DOL# JHS BND$ Mean KPR MOR BPR VAR DOL JHS BND

1 2 3 4 5 6 7 (1-2,4,6) 1 2 3 4 5 6 7

1 MCN (E)-20-30 RMM 10-1-1 1461 1813 1146 2208 1518 1521 3168 1750 210 284 178 384 333 189 360

2 MCN (E)-20-31 RH 1999-42 1513 2281 1153 2497 1302 1703 2959 1998 204 294 176 372 336 211 353

3 MCN (E)-20-32 JD 6 (ZC) 1563 2326 1035 2244 1074 1495 3051 1907 207 281 154 385 336 210 370

4 MCN (E)-20-33 DRMRCI 116 1550 2505 1064 2294 1370 1570 2878 1980 212 292 166 376 332 202 376

5 MCN (E)-20-34 DRMR HJ 2403 (hybrid) 1649 2682 1318 2559 1240 1317 3214 2052 208 290 177 373 334 222 359

6 MCN (E)-20-35 KMR (E) 19-2 1563 2257 1243 2291 1119 1463 3525 1893 203 302 160 381 336 162 356

7 MCN (E)-20-36 PHR 8022 (hybrid) 1488 2242 1250 2117 1119 1321 2629 1792 207 288 171 396 337 228 374

8 MCN (E)-20-37 PRE 17-2 1488 2155 1063 1754 1194 1427 3023 1706 208 298 158 396 336 192 383

9 MCN (E)-20-38 PM 28 (LR) 1699 2167 988 2487 1408 1328 2739 1920 211 300 139 355 337 201 359

10 MCN (E)-20-39 PRO 5111 (hybrid check) 1476 2162 1075 2239 1200 1303 3477 1795 204 297 165 382 333 169 372

11 MCN (E)-20-40 KMR (E) 19-1 1438 1988 953 2378 1188 1230 3494 1758 207 304 157 382 333 136 364

12 MCN (E)-20-41 PM 25 (NC) 1451 1836 1119 1893 1229 1294 3306 1618 207 302 156 381 333 207 356

13 MCN (E)-20-42 PRE 17-5 1488 2212 1032 2278 1391 1383 2971 1840 212 302 153 394 330 184 374

14 MCN (E)-20-43 NPJ 229 1451 1784 1159 2073 1119 1413 3045 1680 203 297 154 368 332 161 370

15 MCN (E)-20-44 DRMRCI 96 1438 2075 988 2013 1194 1740 3397 1817 207 295 160 390 336 188 376

16 MCN (E)-20-45 NPJ 230 1451 1826 1057 1752 1175 1242 3134 1568 209 304 148 388 337 207 362

GM 1510 2144 1103 2192 1240 1422 3126 1817

CD (5 %) 173 240 440 313 158 271 551

CV (%) 8.3 7.8 14.0 10.7 9.2 13.8 12.5

DOS 29.9.20 10.10.20 6.10.20 9.10.20 9.10.20 10.10.20 30.10.20

# data of BPR and DOL centre excluded from computation of mean due to  average yield of the trial is less than the state's average 

$ data of BND excluded from computation of mean due to late sowing

Table 2.3.11a.  Performance of early Indian mustard strains in AVT-I+AHT-I  Zone-III

S.No. Code Strain

Seed Yield (Kg/ha) Plant Stand
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KPR MOR BPR# VAR DOL# JHS BND$ Mean KPR MOR BPR VAR DOL JHS BND

1 2 3 4 5 6 7 (1-2,4,6) 1 2 3 4 5 6 7

1 MCN (E)-20-30 RMM 10-1-1 126 130 146 122 136 142 120 130 3.7 4.6 4.8 5.7 4.8 4.8 4.2

2 MCN (E)-20-31 RH 1999-42 124 127 124 121 128 139 112 128 4.0 4.6 4.3 5.7 4.7 5.9 4.0

3 MCN (E)-20-32 JD 6 (ZC) 125 129 139 123 130 142 119 130 3.9 4.5 4.8 5.9 5.1 4.4 5.3

4 MCN (E)-20-33 DRMRCI 116 128 130 140 122 131 135 122 129 4.1 7.2 5.1 5.9 4.5 5.5 4.6

5 MCN (E)-20-34 DRMR HJ 2403 (hybrid) 122 132 139 126 129 135 120 129 3.8 7.1 4.8 5.6 5.2 5.6 4.5

6 MCN (E)-20-35 KMR (E) 19-2 123 127 130 126 129 138 115 128 4.0 7.0 6.0 5.5 4.7 4.5 5.4

7 MCN (E)-20-36 PHR 8022 (hybrid) 121 130 140 114 131 142 120 127 4.1 5.8 4.2 6.0 4.8 4.6 3.9

8 MCN (E)-20-37 PRE 17-2 120 122 124 114 125 143 111 125 4.0 6.3 3.9 5.6 6.0 4.7 3.8

9 MCN (E)-20-38 PM 28 (LR) 124 121 122 116 127 134 112 124 3.8 5.6 4.4 5.5 4.8 5.2 3.9

10 MCN (E)-20-39 PRO 5111 (hybrid check) 126 122 125 118 128 128 110 124 4.3 6.2 4.1 4.7 4.1 5.0 3.0

11 MCN (E)-20-40 KMR (E) 19-1 123 128 127 121 129 141 115 128 4.0 6.9 4.8 5.2 5.0 4.8 4.2

12 MCN (E)-20-41 PM 25 (NC) 122 122 121 120 124 143 112 127 3.8 6.6 4.6 5.8 5.4 4.6 4.1

13 MCN (E)-20-42 PRE 17-5 124 121 124 118 126 139 112 125 3.1 4.5 4.4 5.8 5.0 5.9 3.9

14 MCN (E)-20-43 NPJ 229 122 117 125 116 126 135 112 122 3.3 4.9 4.6 5.6 4.6 4.5 4.3

15 MCN (E)-20-44 DRMRCI 96 124 123 129 120 130 133 120 125 4.3 5.1 4.7 5.8 5.7 6.1 4.9

16 MCN (E)-20-45 NPJ 230 121 119 122 118 125 133 111 123 3.9 6.7 4.5 5.6 5.9 4.8 3.9

Table 2.3.11b.  Performance of early Indian mustard strains in AVT-I+AHT-I Zone-III

S.No. Code Strain

Days to Maturity 1000-Seed wt. (g)
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KNG DLK$ UNA BJR$ Mean KNG DLK UNA BJR KNG DLK UNA BJR KNG BJR

1 2 3 4 (1,3) 1 2 3 4 1 2 3 4 1 4

1 MCN-20-1 NPJ-242 1288 1025 967 1076 1127 233 251 242 68 153 133 130 164 4.4 5.5

2 MCN-20-2 ACNMM-23 1392 768 1152 1087 1272 232 252 246 94 149 129 125 165 4.2 3.9

3 MCN-20-3 RGN-491 1387 1112 1042 1279 1215 234 252 242 93 156 129 124 164 4.3 5.2

4 MCN-20-4 Kranti (NC) 1312 868 1064 1067 1188 235 251 246 86 154 131 129 166 3.9 4.4

5 MCN-20-5 DRMR 2018-17 1353 1018 1021 1221 1187 233 250 242 77 143 127 123 164 4.3 8.7

6 MCN-20-6 TM 274 1257 967 955 1183 1106 235 251 246 76 162 127 123 169 4.9 4.5

7 MCN-20-7 Giriraj (LR) 1210 893 1065 1199 1138 234 251 246 78 157 131 128 165 5.5 6.2

8 MCN-20-8 PR-2017-5 1265 1147 1083 975 1174 235 254 243 87 158 133 90 166 4.3 6.4

9 MCN-20-9 RH 1975 1382 974 1069 951 1225 232 251 244 82 151 130 126 167 4.4 5.0

10 MCN-20-10 PBR 507 1324 1102 1083 1025 1203 234 250 243 84 155 129 130 169 5.5 4.5

11 MCN-20-11 RMM-19-18 1376 972 1136 1421 1256 234 253 247 77 154 128 124 165 4.4 4.2

12 MCN-20-12 SKM 1728 1332 972 1050 1272 1191 234 252 246 89 155 127 122 165 4.1 3.8

13 MCN-20-13 KMR-20-4 1216 939 1123 897 1169 232 251 243 78 154 128 125 169 4.2 4.6

14 MCN-20-14 ORM 2019-02 1304 1082 1022 1080 1163 234 249 244 92 149 128 125 166 3.8 5.0

15 MCN-20-15 RCC 4 (ZC) 1334 1121 992 1349 1163 234 252 245 86 155 130 126 167 3.4 4.4

16 MCN-20-16 RH 1974 1217 1037 1018 1347 1117 232 251 243 88 156 130 127 168 4.4 5.5

17 MCN-20-17 SKM 1620 1297 946 1075 913 1186 234 253 245 77 155 130 126 167 5.4 5.3

18 MCN-20-18 PRB-2012-3 1517 981 1237 1357 1377 233 253 245 85 157 130 128 166 4.6 3.8

19 MCN-20-19 RGN-483 1378 750 994 712 1186 234 253 243 91 156 130 129 166 4.4 5.3

20 MCN-20-20 DRMRCI-127 1272 966 886 728 1079 232 252 243 91 159 135 130 167 4.5 5.1

21 MCN-20-21 JM-14-8 1202 1103 1113 1274 1157 233 54 113 32 157 128 125 171 3.9 3.9

22 MCN-20-22 HUJM-19-11 1322 1052 1116 1137 1219 233 254 245 81 157 128 124 168 4.5 5.2

23 MCN-20-23 BAUM-08-17 1277 1079 938 1429 1107 231 251 248 76 156 130 127 166 4.3 9.8

24 MCN-20-24 KMR-20-3 1226 1228 1154 1093 1190 231 254 245 98 156 135 131 166 4.4 5.0

25 MCN-20-25 DRMRHT 1318 1223 953 927 1279 1075 233 253 245 71 150 131 129 165 3.8 4.7

26 MCN-20-26 NPJ-241 1149 968 974 1102 1061 232 251 245 84 155 131 128 162 4.3 5.4

27 MCN-20-27 AKMS-20-1 1167 1007 1111 929 1139 234 251 247 98 158 131 128 165 4.4 5.1

GM 1295 1001 1051 1125 1173

CD (5%) 222 273 164 440

CV(%) 11 17 10 24

DOS 24.10.20 26.10.20 30.10.20 22.10.20

$ data of DLK and BJR centre excluded from computation of mean due to high CV

only two valid locations data, hence no promotion of strain(s)

Table-2.3.12. Performance of Indian mustard strains in IVT timely sown (irrigated), Zone - I

Seed Yield (kg/ha) 1000 Seed Wt. (g)

S.No. Code Strain

Plant Stand Days to Maturity
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HSR LDH NDH CHT SGN MOD ABR BAW Mean HSR LDH NDH CHT SGN MOD ABR BAW

1 2 3 4 5 6 7 8 (1-8) 1 2 3 4 5 6 7 8

1 MCN-20-1 NPJ-242 2654 2416 2795 1780 2221 2630 2778 2674 2493 120 130 134.3 119 187 123 125 119

2 MCN-20-2 ACNMM-23 2712 2407 2886 1864 2183 2243 2154 2637 2386 122 129 131.7 126 195 114 119 113

3 MCN-20-3 RGN-491 3042 2325 2905 1839 2157 2056 2383 2375 2385 121 133 142.3 118 196 123 128 130

4 MCN-20-4 Kranti (NC) 2813 1617 2350 1883 2531 2202 2295 2360 2256 123 137 145.3 121 185 112 126 135

5 MCN-20-5 DRMR 2018-17 2420 1704 2658 1936 1912 2288 2266 2331 2189 125 118 150 126 186 116 127 145

6 MCN-20-6 TM 274 2805 1581 3022 1944 1956 2033 2593 2212 2268 123 126 137.7 124 190 124 127 125

7 MCN-20-7 Giriraj (LR) 2721 2551 2687 2078 1915 1977 2459 2303 2336 120 134 135.7 119 188 120 128 132

8 MCN-20-8 PR-2017-5 2509 2161 3190 1935 2317 2257 2579 2582 2441 124 136 160 118 192 122 128 140

9 MCN-20-9 RH 1975 3600 2251 3486 2072 2602 2879 3013 2767 2834 * 121 130 147 128 200 117 127 140

10 MCN-20-10 PBR 507 2897 2276 3148 1818 2932 2504 2536 2517 2578 122 137 150 126 201 114 117 134

11 MCN-20-11 RMM-19-18 2949 2362 2564 1919 2859 2235 2739 2723 2544 120 138 153.3 119 204 112 116 135

12 MCN-20-12 SKM 1728 2700 2457 3038 1942 2325 2481 2527 2822 2536 122 128 138.3 131 197 127 124 138

13 MCN-20-13 KMR-20-4 2591 1650 3022 1751 2273 2418 2831 2433 2371 123 137 143.7 127 186 122 128 117

14 MCN-20-14 ORM 2019-02 2875 1638 3235 1927 2278 2187 2960 2586 2461 122 126 141.3 121 185 118 124 111

15 MCN-20-15 RH 749 (ZC) 2636 2634 2945 1939 2257 2648 2516 2307 2485 120 131 147.7 124 194 124 129 118

16 MCN-20-16 RH 1974 3688 2864 3579 1894 2218 2757 3042 2875 2865 * 123 131 143.7 124 193 121 128 114

17 MCN-20-17 SKM 1620 3123 2367 3123 1770 2365 2144 3017 2694 2575 121 135 138.7 132 193 108 128 119

18 MCN-20-18 PRB-2012-3 2776 2438 3275 2031 2363 2429 2950 2560 2603 120 136 149.3 120 192 120 128 116

19 MCN-20-19 RGN-483 3603 2346 3222 1903 2032 2578 2947 2506 2642 123 131 140.7 129 185 115 127 125

20 MCN-20-20 DRMRCI-127 2713 2169 2990 1876 2785 1910 2530 2486 2432 120 128 140.3 119 204 105 118 122

21 MCN-20-21 JM-14-8 1869 1024 1447 124 176

22 MCN-20-22 HUJM-19-11 2902 2411 3277 1700 2433 2181 2443 2527 2484 123 134 137 122 183 121 115 112

23 MCN-20-23 BAUM-08-17 2971 2041 3009 1934 2097 2552 2583 2318 2438 121 141 147 121 192 124 120 122

24 MCN-20-24 KMR-20-3 3512 1687 2730 1910 2246 2084 2818 2829 2477 122 124 145 126 194 129 129 138

25 MCN-20-25 DRMRHT 1318 2550 2198 2189 1821 2280 2196 2554 2510 2287 119 119 149.3 121 189 128 117 133

26 MCN-20-26 NPJ-241 2975 2152 3060 1899 2098 2111 2823 2615 2467 122 137 137 129 187 118 128 130

27 MCN-20-27 AKMS-20-1 2680 2251 3244 1950 2321 2714 2909 2588 2582 120 182 134.3 131 195 125 128 111

GM 2900 2191 2986 1896 2259 2334 2663 2544 2472

CD (5%) 463 924 461 332 264 231 372 371

CV(%) 10.4 10.8 10.0 10.9 7.3 6.4 9.1 9.5

DOS 12.10.20 21.10.20 16.10.20 23.10.20 24.10.20 21.10.20 19.10.20 18.10.20

* Strain outyielding the best check by a margin of more than or equal to 10 percent on the basis of seed yield

Table-2.3.13a. Performance of Indian mustard strains in IVT timely sown (Irrigated), Zone - II

S.No. Code Strain

Seed Yield (Kg/ha) Plant Stand
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HSR LDH NDH CHT SGN MOD ABR BAW HSR LDH NDH CHT SGN MOD ABR BAW

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

1 MCN-20-1 NPJ-242 129 138 136.7 145 149 148 139 139 5.5 5.3 5.7 3.4 5.8 5.7 5.5 5.2

2 MCN-20-2 ACNMM-23 133 140 143 144 151 149 141 142 5.1 5.0 5.4 4.4 5.0 5.2 5.5 4.9

3 MCN-20-3 RGN-491 134 139 144 143 153 144 145 140 5.4 4.9 5.2 4.8 5.2 4.5 5.8 5.5

4 MCN-20-4 Kranti (NC) 133 139 140.7 142 148 148 141 143 4.4 3.9 4.2 4.2 4.6 4.8 4.8 5.3

5 MCN-20-5 DRMR 2018-17 129 140 141 146 147 140 139 141 5.3 5.1 5.5 4.2 5.8 5.8 5.6 5.4

6 MCN-20-6 TM 274 134 139 145.3 147 150 149 145 144 6.8 4.7 6.5 5.0 5.0 6.6 5.9 6.4

7 MCN-20-7 Giriraj (LR) 138 138 140.7 145 152 147 140 143 6.2 4.6 5.9 4.9 5.2 5.6 6.0 5.6

8 MCN-20-8 PR-2017-5 134 139 142.3 144 153 149 140 143 4.6 3.6 4.2 3.6 5.0 4.7 5.1 5.1

9 MCN-20-9 RH 1975 134 138 141.3 146 149 148 141 140 5.7 5.2 5.1 4.4 5.6 5.2 5.9 5.2

10 MCN-20-10 PBR 507 132 138 143.3 147 151 148 145 142 5.7 5.3 5.0 4.6 4.8 6.1 5.5 4.8

11 MCN-20-11 RMM-19-18 133 139 141.3 142 148 145 139 142 4.4 4.2 4.1 4.3 5.6 5.2 5.1 4.7

12 MCN-20-12 SKM 1728 133 142 142.7 146 147 147 143 143 4.9 4.4 5.1 4.2 5.4 5.0 5.9 5.3

13 MCN-20-13 KMR-20-4 135 141 145 143 149 148 144 144 4.9 4.8 4.8 4.1 5.2 5.2 5.3 4.9

14 MCN-20-14 ORM 2019-02 134 138 144 148 153 144 146 143 5.0 5.1 4.7 4.2 5.6 4.5 5.3 6.3

15 MCN-20-15 RH 749 (ZC) 133 138 143.7 146 152 150 143 142 6.5 5.1 6.4 3.8 5.2 6.7 6.0 5.7

16 MCN-20-16 RH 1974 131 140 140 148 151 147 138 139 6.1 5.4 6.0 4.6 6.0 5.8 6.1 5.3

17 MCN-20-17 SKM 1620 135 138 144 144 150 144 144 141 5.9 4.3 6.1 5.6 6.2 6.1 5.7 4.8

18 MCN-20-18 PRB-2012-3 132 136 145 142 153 145 145 141 4.5 5.8 4.3 3.5 4.6 4.3 4.7 4.7

19 MCN-20-19 RGN-483 135 136 144.3 146 151 151 145 143 4.7 4.8 4.2 3.6 4.8 5.7 5.1 5.2

20 MCN-20-20 DRMRCI-127 136 135 141.7 148 153 147 143 144 5.4 4.2 4.4 4.6 5.2 5.2 5.3 5.1

21 MCN-20-21 JM-14-8 146 151 5.4 4.2

22 MCN-20-22 HUJM-19-11 135 137 143.7 146 150 147 144 142 5.6 4.9 5.9 4.9 6.0 5.6 5.8 6.5

23 MCN-20-23 BAUM-08-17 135 140 142.7 148 149 148 142 143 5.2 4.5 4.9 3.9 5.0 5.0 5.2 5.4

24 MCN-20-24 KMR-20-3 136 133 145.7 147 148 150 143 143 5.1 4.5 5.7 3.6 5.6 7.2 5.5 5.3

25 MCN-20-25 DRMRHT 1318 134 137 141.3 145 149 150 142 141 5.0 4.8 4.3 3.8 5.2 4.9 5.1 5.5

26 MCN-20-26 NPJ-241 135 139 140.3 144 152 148 139 142 4.9 4.4 4.9 3.4 5.4 4.8 5.6 4.9

27 MCN-20-27 AKMS-20-1 133 134 143.3 143 153 148 144 143 5.3 5.1 5.0 5.5 6.4 5.8 5.4 5.2

Table-2.3.13b. Performance of Indian mustard strains in IVT timely sown (Irrigated), Zone - II

S.No. Code Strain

Days to Maturity 1000 Seed Weight (g)
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MOR PNT KPR VAR KOT BND JHS DOL Mean MOR PNT KPR VAR KOT BND JHS DOL

1 2 3 4 5 6 7 8 (1-8) 1 2 3 4 5 6 7 8

1 MCN-20-1 NPJ-242 3288 1981 2620 1959 2976 3840 1263 1001 2366 176 130 123 186 161 156 130 169

2 MCN-20-2 ACNMM-23 3568 1401 2513 2475 2967 3322 1362 1313 2365 172 139 120 178 153 159 133 164

3 MCN-20-3 RGN-491 2954 1938 2377 2243 2427 3384 1449 1136 2238 180 141 122 186 166 167 124 165

4 MCN-20-4 Kranti (NC) 3644 1994 2407 1731 2620 3492 1467 1171 2316 171 137 125 190 161 175 133 163

5 MCN-20-5 DRMR 2018- 2955 2154 2329 2336 2522 3014 1953 843 2263 174 140 121 196 162 177 152 168

6 MCN-20-6 TM 274 2973 1638 2621 1932 2268 3351 2021 976 2222 177 133 119 200 162 173 147 169

7 MCN-20-7 RGN 73(LR) 2845 1648 2400 2081 2860 3068 1931 1127 2245 174 135 120 199 164 153 156 166

8 MCN-20-8 PR-2017-5 3009 1806 2597 1852 2480 3349 1606 1154 2232 177 138 120 190 164 170 141 162

9 MCN-20-9 RH 1975 3866 2179 2591 2346 2541 3660 1751 857 2474 172 136 124 188 167 168 147 168

10 MCN-20-10 PBR 507 3749 2247 2612 2297 2739 3368 1790 1361 2520 175 131 118 183 170 168 153 164

11 MCN-20-11 RMM-19-18 3575 1584 2689 1994 2751 2973 1529 1661 2344 179 134 121 178 160 158 159 166

12 MCN-20-12 SKM 1728 4066 2147 2749 2165 2928 4033 1378 1145 2577 178 130 121 193 181 155 151 167

13 MCN-20-13 KMR-20-4 3169 1772 2554 1974 2974 2450 1766 1372 2254 176 128 120 192 171 159 133 167

14 MCN-20-14 ORM 2019-02 3629 1577 2623 2266 2780 3246 2052 1518 2461 173 139 122 183 171 177 149 171

15 MCN-20-15 Maya (ZC) 3482 1796 2591 2250 2975 3957 1408 1307 2471 178 139 124 191 170 165 154 171

16 MCN-20-16 RH 1974 3440 1587 2708 2699 2769 3776 2404 1131 2564 179 128 123 181 173 165 137 169

17 MCN-20-17 SKM 1620 3023 2513 2520 2129 3069 3861 2006 1286 2551 171 134 121 192 171 175 135 166

18 MCN-20-18 PRB-2012-3 3195 2097 2437 2453 2999 3393 1611 1264 2431 175 132 124 188 172 168 138 170

19 MCN-20-19 RGN-483 3175 2019 2552 2184 2729 3132 1784 1141 2339 179 139 119 192 163 172 146 167

20 MCN-20-20 DRMRCI-127 3482 1389 2292 1981 1880 3693 2205 1159 2260 173 133 120 190 171 179 157 164

21 MCN-20-21 JM-14-8 2434 209 1082 1242 118 30 164

22 MCN-20-22 HUJM-19-11 3337 2548 2484 3098 2381 3630 1605 1388 2559 177 137 125 171 164 152 148 170

23 MCN-20-23 BAUM-08-17 3323 1599 2380 1732 2208 3133 1440 1213 2128 178 139 122 189 169 166 157 164

24 MCN-20-24 KMR-20-3 3126 1791 2338 2482 2543 2973 1643 1059 2244 178 134 120 193 165 166 169 161

25 MCN-20-25 DRMRHT 3130 1438 2316 1816 2299 2945 1522 973 2055 179 141 124 194 163 158 150 167

26 MCN-20-26 NPJ-241 3660 1450 2357 1969 2382 3593 1663 1274 2294 177 136 120 196 174 183 161 168

27 MCN-20-27 AKMS-20-1 3181 1895 2426 2921 2318 2957 1601 1488 2349 175 131 123 172 159 158 142 166

GM 3340 1853 2501 2206 2630 3369 1645 1200 2343
C.D.  (5%) 615 333 326 471 326 554 312 179
CV (%) 12.0 11.6 8.2 13.8 8.0 10.7 12 9.3
DOS 29.10.20 21.10.20 21.10.20 28.10.20 27.10.20 30.10.20 28.10.20 16.10.20

Table2.3.14a. Performance of Indian mustard strains in IVT timely sown (irrigated), Zone - III
Plant Stand

S.No. Code Strain

Seed Yield (Kg/ha)
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MOR PNT KPR VAR KOT BND JHS DOL MOR PNT KPR VAR KOT BND JHS DOL

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

1 MCN-20-1 NPJ-242 125 136 134 128 131 123 130 135 6.6 4.3 5.1 5.6 5.2 4.9 5.7 6.0

2 MCN-20-2 ACNMM-23 133 133 131 126 132 123 132 134 6.6 3.6 4.2 5.2 5.5 4.8 5.1 5.3

3 MCN-20-3 RGN-491 130 138 135 129 134 124 131 137 6.3 4.2 4.9 5.4 5.6 4.7 5.1 5.7

4 MCN-20-4 Kranti (NC) 125 134 134 126 131 124 130 137 5.1 3.2 5.0 5.3 4.3 4.1 4.7 5.0

5 MCN-20-5 DRMR 2018-17 128 135 133 128 132 123 132 138 7.0 4.8 4.9 5.1 5.8 5.4 5.5 5.8

6 MCN-20-6 TM 274 134 141 135 130 134 126 130 139 7.5 4.9 5.2 6.1 6.2 6.5 6.3 4.6

7 MCN-20-7 RGN 73(LR) 131 143 134 128 132 127 136 139 5.2 3.5 4.9 5.2 5.1 4.4 4.7 5.8

8 MCN-20-8 PR-2017-5 130 134 131 129 132 123 130 135 5.1 3.3 5.3 4.8 4.7 4.2 5.0 4.1

9 MCN-20-9 RH 1975 125 135 135 130 132 124 128 136 6.7 4.4 5.2 5.8 5.5 4.8 5.7 5.7

10 MCN-20-10 PBR 507 130 139 136 129 134 125 133 139 6.6 4.5 4.9 5.6 5.9 4.6 5.0 5.2

11 MCN-20-11 RMM-19-18 132 139 135 129 132 124 130 137 5.7 3.3 5.0 5.4 4.6 3.6 5.5 4.8

12 MCN-20-12 SKM 1728 131 139 135 129 133 123 132 135 6.5 3.9 4.8 5.7 5.7 5.2 5.7 4.8

13 MCN-20-13 KMR-20-4 134 139 135 127 137 125 132 139 6.1 3.4 5.0 5.3 5.1 4.1 5.1 4.6

14 MCN-20-14 ORM 2019-02 128 138 131 127 134 122 134 136 6.1 3.5 4.7 5.1 5.3 4.9 5.3 4.6

15 MCN-20-15 Maya (ZC) 127 139 134 129 131 122 131 136 6.3 3.8 4.9 5.3 5.3 4.7 5.7 4.7

16 MCN-20-16 RH 1974 130 133 136 128 134 124 128 134 7.2 4.6 5.0 5.1 5.9 5.9 6.2 5.9

17 MCN-20-17 SKM 1620 133 138 133 131 135 126 129 139 6.7 5.0 4.9 4.5 6.3 5.6 5.7 5.6

18 MCN-20-18 PRB-2012-3 130 138 132 127 134 126 129 139 5.3 3.6 4.8 4.8 4.3 3.9 5.4 4.6

19 MCN-20-19 RGN-483 129 140 134 129 137 127 136 137 5.3 3.8 5.1 5.4 4.7 4.4 4.9 5.5

20 MCN-20-20 DRMRCI-127 132 136 135 131 133 125 133 135 6.1 3.9 5.0 5.3 5.6 4.2 5.4 5.1

21 MCN-20-21 JM-14-8 132 136 138 4.8 5.4 4.6

22 MCN-20-22 HUJM-19-11 127 141 133 129 134 125 130 138 7.0 4.8 4.8 5.5 5.9 4.8 6.1 5.3

23 MCN-20-23 BAUM-08-17 131 136 134 130 133 127 132 137 5.7 3.9 5.1 4.6 5.0 4.5 5.4 4.8

24 MCN-20-24 KMR-20-3 135 144 132 128 139 126 132 142 6.3 4.3 5.0 5.9 5.8 4.2 5.4 4.3

25 MCN-20-25 DRMRHT 1318 130 135 133 131 132 125 133 138 6.1 3.6 4.8 5.5 5.2 4.2 5.2 5.7

26 MCN-20-26 NPJ-241 131 136 134 132 131 124 132 138 5.8 3.5 4.8 4.9 4.9 4.4 5.2 4.4

27 MCN-20-27 AKMS-20-1 130 139 132 129 134 122 133 139 6.2 3.7 4.9 5.5 5.4 4.6 6.0 4.9

1000-Seed Wt. (g) 

Table2.3.14b. Performance of Indian mustard strains in IVT timely sown (irrigated ), Zone-III

S.No. Code Strain

Days to Maturity 
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SKN NGP MDR WSM Mean SKN NGP MDR WSM SKN NGP MDR WSM SKN NGP MDR WSM

1 2 3 4 (1-4) 1 2 4 4 1 2 3 4 1 2 3 4

1 MCN-20-1 NPJ-242 2389 2203 4552 2119 2816 148 166 169 182 114 112 115 105 6.0 4.0 5.6 5.5

2 MCN-20-2 ACNMM-23 3436 2496 3155 1421 2627 152 175 167 180 114 111 122 93 5.6 4.7 5.3 5.2

3 MCN-20-3 RGN-491 2730 1949 3955 1971 2651 161 166 165 170 119 107 120 102 5.3 4.7 4.5 5.3

4 MCN-20-4 Kranti (NC) 2401 2030 2775 1829 2259 171 160 167 172 115 110 122 99 4.4 4.8 4.6 4.9

5 MCN-20-5 DRMR 2018-17 2652 2170 3329 1889 2510 172 166 166 168 115 111 123 102 5.9 4.5 5.6 6.4

6 MCN-20-6 TM 274 2721 1881 2857 1476 2234 163 160 168 177 115 108 128 91 6.7 4.7 5.5 6.3

7 MCN-20-7 GDM 4 (LR) 2652 2289 3793 1892 2656 163 166 167 177 115 110 117 104 5.3 5.4 4.3 5.2

8 MCN-20-8 PR-2017-5 2836 1793 3422 1771 2455 173 156 167 165 113 109 117 102 4.7 4.4 4.5 4.7

9 MCN-20-9 RH 1975 2301 1969 3663 1935 2467 154 165 164 174 117 109 120 102 5.7 5.2 5.0 5.0

10 MCN-20-10 PBR 507 2991 2168 3287 1623 2517 161 165 164 173 118 111 125 100 5.9 5.6 4.6 5.2

11 MCN-20-11 RMM-19-18 2933 1814 3553 1465 2441 163 160 167 165 114 107 125 101 4.8 4.9 4.0 5.7

12 MCN-20-12 SKM 1728 2567 2543 4085 1928 2781 166 176 166 179 114 113 122 104 5.5 6.0 4.8 4.0

13 MCN-20-13 KMR-20-4 2643 2172 3192 1598 2401 172 165 168 179 117 110 123 104 5.3 5.0 4.9 5.1

14 MCN-20-14 ORM 2019-02 2889 2423 4253 1923 2872 154 175 165 174 115 112 123 105 5.2 6.0 4.8 4.7

15 MCN-20-15  BIO 902 (ZC) 2338 2328 3666 1619 2488 148 169 168 179 119 112 124 99 6.1 6.2 5.9 6.0

16 MCN-20-16 RH 1974 2595 2160 3075 1702 2383 143 167 165 171 114 110 118 97 6.0 5.3 6.2 6.1

17 MCN-20-17 SKM 1620 2623 2032 4204 2079 2734 175 162 165 168 117 110 123 105 6.1 6.1 6.3 4.8

18 MCN-20-18 PRB-2012-3 2591 1927 3276 1653 2362 178 162 165 166 117 107 122 97 4.3 3.5 4.5 5.0

19 MCN-20-19 RGN-483 2580 2463 3840 1486 2592 165 174 162 163 120 114 121 98 4.7 4.4 5.2 6.0

20 MCN-20-20 DRMRCI-127 3064 2282 3427 1893 2667 158 165 166 166 116 110 124 104 5.4 5.3 5.5 6.0

21 MCN-20-21 JM-14-8 2757 2757 165 124 6.0

22 MCN-20-22 HUJM-19-11 2944 2231 2997 1443 2404 126 162 161 174 118 114 124 100 6.0 6.1 5.4 5.4

23 MCN-20-23 BAUM-08-17 3078 2073 3858 1769 2695 147 163 164 174 118 111 122 100 5.2 5.7 5.2 5.3

24 MCN-20-24 KMR-20-3 2551 1957 3734 1823 2516 173 161 160 177 120 111 124 102 5.5 6.1 4.3 5.3

25 MCN-20-25 DRMRHT 1318 2659 2276 3529 1554 2504 151 167 169 179 116 112 124 95 5.0 4.5 4.9 4.5

26 MCN-20-26 NPJ-241 2955 1864 4088 1602 2627 151 163 163 182 115 109 118 99 5.0 5.9 4.3 5.9

27 MCN-20-27 AKMS-20-1 2988 2104 3194 1810 2524 163 166 170 185 117 112 120 100 5.3 4.8 4.6 5.6

GM 2735 2138 3538 1741 2538

CD (5%) 398 281.2 504 273

CV (%) 9.5 8.5 8.9 10.2

DOS 16.10.20 28.10.20 21.10.20 28.10.20

1000- Seed wt (g)

S.No. Code Strain

Table2.3.15. Performance of Indian mustard strains in IVT timely sown (irrigated), Zone - IV
Days to MaturitySeed Yield (Kg/ha) Plant Stand
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KNG DLK UNA$ BJR# Mean KNG DLK UNA BJR KNG DLK UNA BJR KNG BJR

1 2 3 4 (1-2) 1 2 3 4 1 2 3 4 1 4

1 MCN 20-28 RCC 4 (ZC) 1025 968 967 472 997 329 364 366 96 154 134 130 166 3.1 3.4

2 MCN 20-29 RH 1676 1022 1062 966 681 1042 329 365 362 104 155 131 128 165 4.6 5.9

3 MCN 20-30 Kranti ( Filler) 961 1162 949 509 1062 326 364 364 86 155 129 124 164 3.4 4.9

4 MCN 20-31 PBR 385 1052 1212 1024 869 1132 330 366 363 112 153 131 127 164 3.9 5.4

5 MCN 20-32 Giriraj (LR) 931 1156 952 411 1044 328 366 364 88 154 131 126 164 3.6 4.5

6 MCN 20-33 RGN 443 1170 900 1063 972 1035 331 365 364 113 154 129 125 167 4.1 4.9

7 MCN 20-34 AKMS 19-2 1350 1301 1255 552 1326 328 365 364 116 159 136 133 165 4.0 5.4

8 MCN 20-35 DRMR 2017-16 1220 806 1104 704 1013 331 364 365 97 155 130 125 166 4.4 5.0

9 MCN 20-36 Kranti (NC) 1013 1093 1124 520 1053 328 366 364 78 149 130 127 166 5.2 5.5

10 MCN 20-37 PR 2016-4 1132 1206 1056 794 1169 329 364 366 121 155 131 127 166 4.8 5.8

11 MCN 20-38 SKM 1626 993 1320 1157 608 1157 332 365 365 108 155 136 130 167 5.1 5.3

12 MCN 20-39 PR 2016-8 1024 581 1138 788 803 326 365 364 82 155 135 131 171 4.6 5.6

13 MCN 20-40 RH 749 (ZC) 1206 975 1179 367 1091 329 365 364 107 156 139 132 165 5.8 7.3

GM 1085 1057 1072 634 1071

CD (5%) 106 160 111 507

CV (%) 5.9 10.3 7.2 47.5

DOS 19.10.20 26.10.20 19.10.20 23.10.20

# data of BJR centre excluded from computation of mean due to high CV

$ data of UNA centre excluded from computation of mean due to sgnificant difference between same strain used as check/filler

only two valid locations data, hence no promotion

Table 2.3.16. Performance of Indian mustard strains in AVT-I  Timely sown (irrigated) Zone - I

1000 Seed wt. (g)Days to maturity

S.No. Code Strain

  Seed Yield (Kg/ha) Plant stand 
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SKN NGP MDR WSM Mean SKN NGP MDR WSM SKN NGP MDR WSM SKN NGP MDR WSM

1 2 3 4 (1-4) 1 2 4 4 1 2 3 4 1 2 3 4

1 MCN-20-41 GDM 4 (LR) 2791 2180 4264 1580 2704 278 303 336 281 110 118 118 96 5.1 5.5 4.6 4.3

2 MCN-20-42 NPJ  231 2414 1829 3830 1819 2473 264 289 330 283 111 116 118 105 5.2 6.1 5.7 5.2

3 MCN-20-43 BIO 902 

(Filler)

2988 2020 3770 1701 2620 272 294 337 283 112 120 125 103 6.9 6.5 5.7 6.1

4 MCN-20-44 Kranti (NC) 2694 1952 3857 1815 2579 285 288 342 283 113 114 123 101 4.5 5.2 3.8 4.4

5 MCN-20-45 BIO 902 (ZC) 2943 2089 3477 1680 2547 269 299 338 278 116 120 124 102 6.8 6.5 5.7 6.1

GM 2766 2014 3840 1719 2585

CD (5%) 321 105.5 372 153

CV (%) 7.5 6.8 6.2 11.6

DOS 16.10.20 30.10.20 21.10.20 28.10.20

Seed Yield (Kg/ha) Plant Stand Days to Maturity 1000- Seed Weight

Table2.3.17. Performance of Indian mustard strains in AVT-I Timely sown (irrigated), Zone - IV

S.No. Code Strain
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HSR SGN LDH BAW ABR Mean HSR SGN LDH BAW ABR

1 2 3 4 5 (1-5) 1 2 3 4 5

1 MCNR-20-1 RGN-486 3172 2175 1893 2285 2262 2357 118 188 128 122 122

2 MCNR-20-2 RGN 229 (ZC) 2451 2391 1469 2139 2366 2163 121 193 133 117 114

3 MCNR-20-3 PBR 450 2707 1794 1597 2628 2379 2221 118 184 134 118 113

4 MCNR-20-4 NPJ-244 2967 2144 1621 2435 2633 2360 118 196 140 117 118

5 MCNR-20-5 DRMRSJ 276 2132 1260 1342 2356 1803 1779 116 183 134 119 119

6 MCNR-20-6* JM-13-3 1143 1143 178

7 MCNR-20-7 RH 1921 3282 2046 1412 2758 2435 2386 120 188 133 123 117

8 MCNR-20-8 DRMRIJ 18-62 3152 1511 1786 2254 2299 2200 117 177 128 113 118

9 MCNR-20-9 DRMRCI-128 2593 2046 2082 2482 2435 2328 * 118 189 135 120 122

10 MCNR-20-10 RGN-500 2825 2285 1346 2415 2498 2274 119 194 140 116 114

11 MCNR-20-11 RH 0761 (LR) 2782 2250 1354 2368 2194 2189 115 191 135 118 116

12 MCNR-20-12 DRMRHT 1913 2317 2242 1395 2455 2005 2083 117 188 126 125 116

13 MCNR-20-13 RH 1920 2392 2179 2185 2699 2356 2362 116 187 131 121 115

14 MCNR-20-14 CAU-RM-4-1-1 2435 2058 1543 2589 1784 2082 118 182 129 136 116

15 MCNR-20-15 Kranti (NC) 2269 2030 2148 2526 2097 2214 118 184 128 130 116

16 MCNR-20-16 TM 264 2380 1653 1922 2309 2090 2071 118 183 133 116 120

17 MCNR-20-17 NPJ-243 2234 1570 1267 2293 1770 1827 117 174 127 124 114

18 MCNR-20-18 DRMRHJ 908 2620 2081 1630 2660 2177 2233 117 193 131 129 115

GM 2630 1937 1647 2450 2211 2126

CD (5%) 556 312 297 310 414

CV (%) 13.0 9.7 11.9 8.1 11.2

DOS 14.10.20 24.10.20 18.10.20 18.10.20 19.10.20

* Strain outyielding/at par the best check for seed yield and possess resistance against white rust

Table-2.3.18a. Performance of Indian mustard strains in IVT Timely sown (rainfed), Zone - II
S.No. Code Strain Seed Yield (Kg/ha) Plant Stand
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Table2.3.18b. Performance of Indian mustard strains in IVT Timely sown (rainfed), Zone - II

HSR SGN LDH BAW ABR HSR SGN LDH BAW ABR

1 2 3 4 5 1 2 3 4 5

1 MCNR-20-1 RGN-486 138 150 140 139 136 5.5 4.6 4.8 5.6 6.1

2 MCNR-20-2 RGN 229 (ZC) 140 151 143 140 138 5.4 5.2 4.6 4.8 6.2

3 MCNR-20-3 PBR 450 136 150 146 139 133 6.1 5.2 5.7 5.2 6.2

4 MCNR-20-4 NPJ-244 135 149 150 138 133 5.6 5.8 4.9 5.9 6.6

5 MCNR-20-5 DRMRSJ 276 136 147 146 140 130 5.8 6.0 4.5 6.2 5.9

6 MCNR-20-6 JM-13-3 156 5.4

7 MCNR-20-7 RH 1921 137 146 150 140 134 7.0 5.4 4.2 6.6 6.4

8 MCNR-20-8 DRMRIJ 18-62 134 145 150 140 131 4.2 3.8 4.1 4.6 5.1

9 MCNR-20-9 DRMRCI-128 138 149 141 140 138 4.9 4.6 5.2 5.1 5.6

10 MCNR-20-10 RGN-500 136 147 142 141 139 4.2 4.8 4.9 4.2 5.4

11 MCNR-20-11 RH 0761 (LR) 135 148 143 140 134 6.1 5.2 5.5 5.3 6.4

12 MCNR-20-12 DRMRHT 1913 134 149 152 138 134 4.6 4.4 4.3 5.2 5.2

13 MCNR-20-13 RH 1920 134 145 148 139 140 6.4 4.0 5.1 6.3 6.4

14 MCNR-20-14 CAU-RM-4-1-1 133 149 152 138 132 4.4 3.8 5.0 5.0 5.8

15 MCNR-20-15 Kranti (NC) 135 152 150 136 133 4.5 4.6 3.9 4.6 5.1

16 MCNR-20-16 TM 264 136 146 146 138 133 6.1 5.6 6.7 6.5 5.5

17 MCNR-20-17 NPJ-243 135 144 151 140 130 5.2 4.6 6.3 5.4 6

18 MCNR-20-18 DRMRHJ 908 134 145 149 140 131 5.3 4.8 6.8 5.4 5.5

S.No. Code Strain 1000 - Seed Weight (g)Days to Maturity
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IMP SHL$ BHU# JAG KNK Mean IMP SHL BHU JAG KNK IMP SHL BHU JAG KNK IMP SHL BHU JAG KNK

1 2 3 4 5 (1,4-5) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 MCNR-20-1 RGN-486 1158 1401 938 2809 1359 1775 160 233 129 195 191 113 112 101 118 123 4.4 5.5 3.7 4.6 4.2

2 MCNR-20-2 NRCHB 101 (ZC) 1356 574 928 2827 1142 1775 146 163 126 301 194 113 103 98 110 117 4.2 5.5 3.8 4.4 6.0

3 MCNR-20-3 PBR 450 1102 710 909 2383 1447 1644 155 163 124 333 188 115 112 100 122 118 4.4 4.5 3.5 4.7 4.8

4 MCNR-20-4 NPJ-244 886 1389 1110 3000 1232 1706 161 204 130 294 188 113 112 102 120 119 4.5 5.0 3.9 4.6 5.2

5 MCNR-20-5 DRMRSJ 276 1059 1444 1207 2296 1389 1581 169 204 129 285 188 114 112 102 118 122 4.9 5.0 4.1 5.5 5.3

6 MCNR-20-6 JM-13-3 950 1790 1010 1400 0 0 131 351 189 0 0 97 122 124 0.0 0.0 3.6 6.4 5.0

7 MCNR-20-7 RH 1921 1436 1296 961 2580 1284 1767 146 174 130 340 194 114 112 100 120 121 5.2 6.0 3.7 4.5 5.2

8 MCNR-20-8 DRMRIJ 18-62 1109 370 1002 2136 1337 1527 134 137 129 302 195 112 108 99 110 118 3.6 4.5 3.9 4.3 4.2

9 MCNR-20-9 DRMRCI-128 923 722 1190 2741 1420 1695 158 150 134 301 192 114 112 102 114 118 4.3 4.0 3.7 6.1 4.1

10 MCNR-20-10 RGN-500 899 852 1247 1988 1229 1372 180 167 135 279 188 113 112 104 118 121 3.7 5.0 4.1 6.0 4.0

11 MCNR-20-11 DRMR 150-35 (LR) 948 870 1389 1036 1124 137 0 126 271 187 113 0 100 122 123 3.6 0.0 3.5 5.0 4.1

12 MCNR-20-12 DRMRHT 1913 1146 562 1273 2407 1362 1639 155 160 134 308 184 113 112 106 116 120 3.8 4.0 3.8 4.9 4.5

13 MCNR-20-13 RH 1920 905 802 1140 2037 1238 1393 170 178 127 303 184 114 112 105 118 118 5.0 5.5 3.6 4.8 4.6

14 MCNR-20-14 CAU-RM-4-1-1 1405 494 1034 2593 1409 1802 155 155 124 317 190 113 108 102 110 118 4.3 4.0 3.5 4.3 4.2

15 MCNR-20-15 Kranti (NC) 868 556 1260 2506 1444 1606 149 170 131 350 188 114 108 105 114 117 3.6 4.5 4.0 4.3 4.3

16 MCNR-20-16 TM 264 1065 611 1213 2833 1299 1733 148 168 133 288 186 114 106 103 118 118 4.5 5.5 3.9 5.2 5.2

17 MCNR-20-17 NPJ-243 1306 1049 971 2617 1221 1715 162 198 130 338 186 114 106 101 114 119 4.3 5.0 3.6 4.4 4.9

18 MCNR-20-18 DRMRHJ 908 1121 802 1208 3333 1311 1922 165 196 132 370 193 114 108 104 114 119 3.9 5.5 3.8 4.4 4.6

GM 1100 852 1079 2459 1287 1621

CD (5%) 247 245 64 320 184

CV (%) 14.3 20.2 3.6 7.8 8.9

DOS 25.11.20 28.11.20 15.11.20 17.11.20 24.10.20

$ data of SHL excluded from computation of mean due to high CV
# data of BHU excluded from computation of mean due to CV less than 5.0 in field experiment

Table 2.3.19. Performance of Indian mustard strains in IVT Timely sown (rainfed), Zone - V

S.No. Code Strain

Seed Yield (Kg/ha) Plant Stand Days to Maturity    1000-Seed Wt. (g) 
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HSR SGN$ LDH BAW Mean HSR SGN LDH BAW HSR SGN LDH BAW HSR SGN LDH BAW

1 2 3 4 (1, 3-4) 1 2 3 4 1 2 3 4 1 2 3 4

1 MCNR-20-19 RH 725 (LR) 2274 2280 1588 2202 2021 259 382 274 263 134 145 154 139 6.0 5.0 5.0 6.3

2 MCNR-20-20 RH 1424 3159 2193 1769 2807 2578 * 251 396 273 264 133 144 150 138 5.3 5.8 4.2 6.9

3 MCNR-20-21 RGN 229 ( 

Filler)

2392 2422 1792 2349 2178 263 394 276 255 137 149 146 140 6.0 3.8 4.9 4.8

4 MCNR-20-22 Kranti (NC) 2663 2071 1349 2168 2060 260 390 281 246 134 147 153 139 5.0 4.2 4.3 3.9

5 MCNR-20-23 RGN 229 (ZC) 2494 2032 1714 2364 2191 261 386 279 245 137 150 143 141 5.6 4.8 5.1 4.7

GM 2596 2199 1642 2378 2206

CD (5%) 392 273 271 426

CV (%) 9.7 8.1 10.7 11.5

DOS 14.10.20 25.10.20 18.10.20 18.10.20

$ data of SGN centre excluded from computation of mean due to significant differences between same genotype used as check/filler

Days to maturity

Table-2.3.20. Performance of Indian mustard strains in AVT I Timely sown (Rainfed), Zone - II
1000 Seed Weight (g)

S.No. Code Strain

Seed Yield (Kg/ha) Plant Stand
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HSR LDH SGN NDH ABR Mean HSR LDH SGN NDH ABR HSR LDH SGN NDH ABR HSR LDH SGN NDH ABR

1 2 3 4 5 (1-5) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 MCNL-20-1 HUJM-19-18 1720 1660 1672 818 1929 1560 127 129 187 98 118 123 159 134 118 131 3.9 4.5 4.8 3.0 4.9

2 MCNL-20-2 KMR (L) -20-6 1820 1623 1599 855.3 2212 1622 121 123 184 143 121 124 157 130 119 135 3.9 3.9 4.2 3.8 4.8

3 MCNL-20-3 DRMRCI-130 1820 1784 2590 1285 2256 1947 121 124 201 136 120 122 159 128 118 135 3.8 4.8 4.6 4.1 5.1

4 MCNL-20-4 PM 26 (ZC) 1300 1685 2584 1229 2073 1774 120 127 198 132 124 119 157 129 118 131 4.1 3.9 3.8 3.0 4.5

5 MCNL-20-5 NPJ-246 1767 1698 1729 1167 1755 1623 120 124 184 139 119 118 150 131 117 135 3.6 4.5 3.8 3.6 4.5

6 MCNL-20-6 RH 1999-19 1933 1500 1746 1461 2387 1805 123 125 186 138 124 120 157 130 120 132 3.7 4.1 4.0 3.4 5.0

7 MCNL-20-7 DRMRHJ 2520 1708 1827 1576 1489 2025 1725 124 127 190 150 118 122 155 129 123 136 4.3 3.4 4.0 3.2 4.7

8 MCNL-20-8 RGN-488 1921 1815 1893 808.7 2160 1719 126 125 192 134 125 124 151 130 125 137 3.9 5.2 4.2 3.3 4.8

9 MCNL-20-9 RGN 236 (LR) 1897 1500 2624 1225 2204 1890 120 123 196 140 121 124 156 132 125 134 4.7 4.6 4.6 3.3 4.5

10 MCNL-20-10 Kranti (NC) 1939 2117 2346 1225 2086 1943 127 130 200 141 120 120 158 133 121 133 3.9 5.1 3.6 3.6 4.3

11 MCNL-20-11 PAB-2014-4 1643 1802 1932 916 1464 1551 126 126 191 137 120 125 158 135 125 136 3.3 4.2 3.8 3.6 3.7

12 MCNL-20-12 TM 179-2 2009 1500 1281 1267 1623 1536 128 129 174 143 116 120 155 134 122 131 3.4 3.9 5.2 4.2 4.8

13 MCNL-20-13 KMR (L) -20-5 1537 1580 2294 994 1796 1640 126 128 197 132 118 122 155 131 125 134 3.5 3.9 4.2 3.1 4.6

14 MCNL-20-14 DRMR 2018-19 1702 1432 2080 1396 2320 1786 128 124 190 145 128 120 152 132 125 130 4.2 4.3 5.0 4.0 5.1

15 MCNL-20-15 RH 1999-22 2134 1630 1876 1626 2006 1854 121 130 187 132 119 119 158 129 119 129 4.3 4.1 3.8 2.8 4.6

16 MCNL-20-16 RGN-494 1826 1809 2170 826.7 1838 1694 123 128 192 137 122 124 151 130 125 135 4.8 4.1 3.6 3.4 4.6

17 MCNL-20-17 NPJ-245 1365 1346 2119 1547 2056 1687 127 126 189 140 118 120 151 134 119 130 3.4 3.4 4.0 3.2 4.8

18 MCNL-20-18 PRL-2017-2 2069 1870 1593 823.3 2375 1746 131 127 187 135 124 125 152 130 125 135 4.3 3.5 3.4 2.7 5.0

GM 1784 1677 1983 1164 2031 1728

CD (5%) 330 314 279 205 364
CV (%) 11.1 11.3 8.5 10.6 10.8
DOS 24.11.20 21.11.20 24.11.20 26.11.20 19.11.20

Table 2.3.21. Performance of Indian mustard strains in IVT Late sown (irrigated) Zone - II

1000-Seed Wt. (g)Plant Stand Days to MaturityS.No. Code Strain Seed Yield (Kg/h)
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MOR PNT KPR VAR DOL SBR Mean MOR PNT KPR VAR DOL SBR MOR PNT KPR VAR DOL SBR MOR PNT KPR VAR DOL SBR

1 2 3 4 5 6 (1-6) 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

1 MCNL-20-1 HUJM-19-18 1496 1388 1775 2493 1262 1862 1713 135 144 121 128 166 186 118 123 126 132 115 113 4.7 4.3 3.7 3.8 4.1 5.5

2 MCNL-20-2 KMR (L) -20-6 1478 1527 1980 2181 1228 1982 1729 139 152 124 160 167 180 121 130 125 132 116 114 4.1 3.7 3.5 3.5 4.3 4.2

3 MCNL-20-3 DRMRCI-130 1628 1821 1955 2684 1160 2360 1935 137 154 123 158 169 199 120 129 127 132 118 114 4.4 3.7 3.8 3.7 4.0 4.6

4 MCNL-20-4 NRCHB 101 (ZC) 1441 1781 1595 2516 1191 1991 1752 131 125 123 148 164 195 119 124 122 130 115 112 4.1 4.3 4.2 3.9 4.7 5.6

5 MCNL-20-5 NPJ-246 1276 1600 1672 2215 1370 1804 1656 137 154 120 160 170 196 118 123 124 131 110 112 3.5 3.5 3.6 4.3 5.2 4.8

6 MCNL-20-6 RH 1999-19 1654 1238 1543 2323 1231 2284 1712 131 142 118 180 164 195 116 117 122 132 117 111 3.7 3.4 3.9 3.5 5.4 4.1

7 MCNL-20-7 DRMRHJ 2520 1412 1794 1929 2200 1275 2264 1812 138 121 125 177 164 196 120 130 126 132 110 114 3.3 3.7 3.9 3.5 3.9 4.1

8 MCNL-20-8 RGN-488 1316 1556 1599 2110 1025 2520 1687 140 146 120 168 169 196 122 130 119 133 114 121 3.4 3.8 3.7 3.4 4.4 4.4

9 MCNL-20-9 CS 56 (LR) 1530 1469 1620 2950 1392 1962 1820 140 144 122 136 169 196 123 128 120 132 116 120 3.8 4.2 3.6 3.2 4.9 4.3

10 MCNL-20-

10

Kranti (NC) 1354 1669 1723 2413 1327 2193 1780 136 152 119 154 169 195 121 126 122 131 116 114 2.9 3.3 4.0 3.7 4.3 3.8

11 MCNL-20-

11

PAB-2014-4 1130 1763 1543 1445 1003 2113 1500 142 154 122 162 165 196 126 137 121 135 114 120 3.0 3.4 3.9 3.5 4.9 3.4

12 MCNL-20-

12

TM 179-2 1672 1212 1620 2367 1059 2353 1714 141 143 124 139 164 195 124 126 120 131 115 111 4.7 3.8 3.8 4.1 4.8 6.2

13 MCNL-20-

13

KMR (L) -20-5 1533 1380 1698 2206 1090 1890 1633 140 145 121 166 167 197 122 132 121 133 115 119 3.4 3.7 4.2 3.4 4.1 4.0

14 MCNL-20-

14

DRMR 2018-19 1739 1516 1929 2385 1185 2472 1871 * 147 150 125 148 170 197 120 124 127 129 111 113 4.2 4.3 3.9 3.1 5.4 4.9

15 MCNL-20-

15

RH 1999-22 1727 1249 1569 2312 1182 2383 1737 135 142 122 168 167 195 116 118 122 128 114 111 3.0 2.9 4.0 4.4 4.4 3.7

16 MCNL-20-

16

RGN-494 1467 1580 1672 2067 1222 2325 1722 140 156 122 161 161 196 117 130 126 131 113 119 3.4 3.7 3.6 3.9 4.1 3.8

17 MCNL-20-

17

NPJ-245 1648 1364 1646 1983 1241 2160 1674 144 142 120 175 167 196 116 122 124 130 114 111 3.5 3.7 3.7 5.5 4.7 4.2

18 MCNL-20-

18

PRL-2017-2 1244 1721 1980 1926 1373 2346 1765 148 146 124 177 170 195 118 124 127 133 111 118 2.8 3.3 3.9 3.4 6.1 3.6

GM 1486 1535 1725 2265 1212 2181 1734

CD (5%) 194 222 237 377 192 545

CV (%) 7.7 8.7 8.6 10.5 9.5 14.3

DOS 27.11.20 19.11.20 18.11.20 15.11.20 23.11.20 14.11.20

* Strain outyielding/at par the best check for seed yield and possess resistance against white rust

Days to Maturity     1000-Seed Wt.(g)

Table 2.3.22. Performance of Indian mustard strains in IVT Late Sown (Irrigated) Zone - III

S.No. Code Strain

Seed Yield (Kg/ha)  Plant Stand 
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HSR LDH PAL NDH MDG GUG Mean HSR LDH PAL NDH MDG GUG HSR LDH PAL NDH MDG GUG HSR LDH PAL NDHMDG GUG

1 2 3 4 5 6 (1-6) 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

1 MH 20-01 DRMRHJ 1108 3014 2358 2413 3019 2893 3259 2826 120 137 122 161 132 249 137 136 138 146 138 141 4.9 5.0 4.3 4.1 5.0 4.1

2 MH 20-02 RH 749 (ZC) 2719 2206 2329 3045 2772 2552 2604 124 135 116 155 132 234 136 142 137 145 140 140 6.6 5.4 5.6 6.4 5.7 5.4

3 MH 20-03 Pusa MH-61 2167 2123 1925 2682 2667 2439 2334 126 132 123 151 132 249 133 138 137 144 135 141 5.5 5.3 5.0 4.9 5.4 5.0

4 MH 20-04 45S46 (Check) 2943 2761 2446 3509 2855 3593 3018 120 131 116 141 130 209 132 145 137 134 133 139 5.4 4.4 4.6 5.4 5.7 4.7

5 MH 20-05 0IJ1010 2762 2506 2867 3201 2829 4107 3046 121 133 117 137 132 251 132 143 137 130 131 139 4.1 4.2 3.8 3.9 5.1 3.8

6 MH 20-06 SVJH-66 3396 2177 2299 2759 3890 3261 2964 120 128 114 154 131 239 135 150 136 146 135 138 5.7 4.8 5.0 4.4 6.2 4.9

7 MH 20-07 RHH 2001 3160 2004 2520 2964 3684 3393 2954 128 136 120 136 131 244 135 140 135 136 136 140 4.4 5.7 4.1 4.3 5.7 3.8

8 MH 20-08 DRMRHJ 1403 2971 2177 2094 3325 2770 2826 2694 130 133 125 135 132 272 138 139 135 135 139 142 4.7 4.3 4.5 5.2 4.4 3.8

9 MH 20-09 RHH 2003 2927 2358 2517 3294 2854 3567 2920 122 132 122 148 131 251 134 140 137 143 135 143 4.6 4.6 4.2 4.5 5.1 4.1

10 MH 20-10 Pusa MH-57 2230 2037 1682 2692 2555 2338 2256 123 132 116 154 129 247 132 144 139 133 134 137 4.4 4.8 4.4 4.4 4.8 4.2

11 MH 20-11 RHH 2002 2833 2724 2073 2924 2712 3415 2780 121 135 127 152 132 248 135 141 137 142 136 142 4.6 4.3 4.3 4.0 5.7 3.8

12 MH 20-12 18J029C 2518 1872 2335 3299 2625 3217 2644 124 133 114 144 133 215 132 146 135 131 135 136 4.6 5.4 4.4 5.1 5.5 4.4

13 MH 20-13 RMX 9906 2967 2280 2415 3396 3208 3401 2945 120 140 110 150 131 247 135 152 137 141 139 139 5.5 5.5 4.8 5.3 5.8 4.8

14 MH 20-14 DRMRHJ 2409 2841 2202 2247 3214 3201 3807 2919 126 139 123 155 132 279 136 142 135 138 134 139 4.9 5.0 4.4 4.0 5.0 4.2

15 MH 20-15 PHR 8095 2754 1827 2523 3152 2770 3441 2745 123 136 128 152 130 268 139 138 139 147 138 142 4.0 4.7 3.8 3.8 4.1 3.7

16 MH 20-16 RMX 9903 2991 1872 2398 2787 2900 3610 2759 124 136 117 144 132 221 136 145 136 135 130 140 4.9 4.3 4.4 4.7 5.4 4.4

17 MH 20-17 DRMRHJ 3101 2876 2473 2189 3084 2575 3175 2729 121 134 114 118 130 220 136 140 137 143 136 142 5.0 4.6 4.3 3.8 5.7 4.5

18 MH 20-18 0IJ1034 2876 3025 2463 3027 3403 3888 3114 121 128 123 144 133 205 135 151 134 133 138 140 4.3 5.2 4.1 4.2 5.7 4.1

19 MH 20-19 PHR 8076 2624 1872 2425 2931 2823 3649 2721 123 132 120 157 131 249 135 136 138 146 137 142 3.9 4.8 3.8 3.4 4.5 3.8

20 MH 20-20 SVJH-68 3459 2206 2213 3005 3678 3539 3017 126 139 114 117 132 212 136 146 140 132 133 140 5.7 4.5 4.8 5.8 6.0 5.5

21 MH 20-21 DMH-1 (Check) 2754 2556 2586 3082 2753 4326 3010 123 135 116 144 133 220 135 138 137 135 145 139 3.9 4.9 3.6 3.6 4.3 3.4

22 MH 20-22 Kranti (NC) 3266 2045 2464 2939 3894 3452 3010 124 132 118 148 132 248 138 140 136 143 137 141 4.5 4.6 4.1 4.0 5.8 3.9

GM 2866 2257 2337 3060 3014 3375 2818

CD (5%) 438 372 417 400 452 375

CV (%) 9.2 10.0 11.1 7.9 9.1 6.9

DOS 12.10.20 18.10.20 27.10.20 16.10.20 23.10.20 25.10.20

Table 2.3.23.  Performance of Indian mustard hybrids in IHT, Zone-II

1000-Seed Wt.(g)Days to Maturity

S.No. Code Strain

Seed Yield (kg/ha) Plant Stand 
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MOR PNT KPR BPR KOT VAR DOL JHS Mean MOR PNT KPR BPR KOT VAR DOL JHS

1 2 3 4 5 6 7 8 (1-8) 1 2 3 4 5 6 7 8

1 MH 20-01 DRMRHJ 1108 3412 2132 2495 2900 2177 2120 1226 1972 2304 135 145 119 121 99 146 114 183

2 MH 20-02  RGN 73 (ZC) 3137 1851 2341 2970 2748 2342 1314 1907 2326 135 135 122 119 97 144 115 154

3 MH 20-03 Pusa MH-61 2712 1738 2521 1911 2174 1717 1033 2151 1995 136 130 122 129 95 146 115 188

4 MH 20-04 45S46 (Check) 3280 2232 2238 2907 3166 2175 1251 2251 2437 134 128 117 116 102 142 118 166

5 MH 20-05 0IJ1010 3490 2193 2726 3078 3244 2008 1726 2205 2584 131 122 120 112 102 141 116 162

6 MH 20-06 SVJH-66 3108 1507 2263 2504 2825 2082 1331 2330 2244 133 123 124 116 103 143 115 201

7 MH 20-07 RHH 2001 3727 1539 2701 2970 3066 1919 1186 2341 2431 134 134 121 124 103 143 116 145

8 MH 20-08 DRMRHJ 1403 2781 1688 2572 2770 2621 1981 1139 2192 2218 134 142 120 134 106 143 118 151

9 MH 20-09 RHH 2003 3653 1883 2623 2893 2562 1944 1576 2093 2403 137 124 119 123 100 146 114 223

10 MH 20-10 Pusa MH-57 2511 1485 2186 2415 1517 1683 1139 1895 1854 133 114 124 137 101 138 117 164

11 MH 20-11 RHH 2002 3611 2209 2160 3248 2680 2248 1152 2107 2427 131 147 121 139 103 141 118 211

12 MH 20-12 18J029C 3312 1833 2289 2800 2787 2312 1221 2406 2370 134 136 120 107 104 145 117 155

13 MH 20-13 RMX 9906 3669 2119 2341 2785 3130 2556 1440 1648 2461 131 123 124 104 102 144 116 167

14 MH 20-14 DRMRHJ 2409 4258 1874 2418 3159 2876 2218 1358 2475 2579 133 146 120 137 107 149 119 213

15 MH 20-15 PHR 8095 3149 1996 2392 2519 2734 2142 1193 1834 2245 132 138 118 124 101 148 117 212

16 MH 20-16 RMX 9903 3489 1643 2392 2719 2979 2569 1046 2409 2406 135 129 121 133 103 144 115 184

17 MH 20-17 DRMRHJ 3101 2644 1956 2160 2593 2656 2626 1291 1814 2218 136 145 124 107 110 145 117 181

18 MH 20-18 0IJ1034 3626 1648 2238 2893 3126 2636 1262 2026 2432 133 133 119 123 109 135 120 191

19 MH 20-19 PHR 8076 3517 1965 2289 2444 2901 2160 1180 1610 2258 134 143 120 134 104 144 116 214

20 MH 20-20 SVJH-68 3553 2693 2443 2974 3322 2508 1350 2124 2621 134 125 126 104 107 149 118 157

21 MH 20-21 DMH-1 (Check) 3445 2105 2649 2615 2703 2291 1248 2187 2405 132 140 123 107 106 140 118 160

22 MH 20-22 Kranti (NC) 2904 1598 2366 2378 2269 2043 1262 1658 2060 133 147 121 116 105 145 117 180

GM 3318 1904 2400 2747 2739 2195 1269 2074 2331

CD (5%) 451 256 256 459 288 355 176 433

CV (%) 8.2 8.2 6.7 12.2 6.4 10.1 8.4 13.0

DOS 29.10.20 21.10.20 21.10.20 10.10.20 27.10.20 29.10.20 19.10.20 27.10.20

Table 2.3.24a. Performance of Indian mustard hybrids in IHT, Zone-III
Plant Stand 

S.No. Code Strain

Seed Yield (kg/ha)
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MOR PNT KPR BPR KOT VAR DOL JHS MOR PNT KPR BPR KOT VAR DOL JHS

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

1 MH 20-01 DRMRHJ 1108 132 140 135 130 133 132 132 136 5.0 3.7 3.9 4.8 5.1 4.7 4.8 4.7

2 MH 20-02 RGN 73 (ZC) 134 142 134 135 137 133 131 129 5.1 3.7 3.9 4.3 4.1 5.6 4.7 5.2

3 MH 20-03 Pusa MH-61 128 139 136 130 134 128 126 130 6.1 4.4 4.0 6.0 5.7 5.5 5.3 5.2

4 MH 20-04 45S46 (Check) 120 135 135 115 129 125 124 136 5.9 4.3 3.9 5.5 5.3 4.5 4.4 5.6

5 MH 20-05 0IJ1010 124 136 137 117 131 126 124 131 4.2 3.5 4.0 4.3 4.2 4.4 3.3 4.9

6 MH 20-06 SVJH-66 122 137 134 120 132 125 125 131 5.9 4.3 3.8 4.9 5.9 4.6 4.2 5.1

7 MH 20-07 RHH 2001 125 139 136 120 131 128 122 131 4.8 3.8 3.9 4.6 4.7 4.5 5.0 4.7

8 MH 20-08 DRMRHJ 1403 133 140 135 132 133 130 124 132 4.9 3.6 3.8 4.6 4.4 4.7 4.7 4.5

9 MH 20-09 RHH 2003 132 137 137 122 133 130 129 137 4.9 3.4 4.0 5.0 4.9 4.1 4.5 5.1

10 MH 20-10 Pusa MH-57 126 143 135 116 132 126 124 140 4.9 3.3 4.0 4.7 4.9 4.5 3.9 4.5

11 MH 20-11 RHH 2002 127 138 136 122 134 128 125 135 4.6 3.2 3.7 4.8 4.9 3.5 4.9 4.7

12 MH 20-12 18J029C 120 136 133 113 130 126 123 127 5.5 4.0 3.9 4.5 5.5 4.6 3.9 5.5

13 MH 20-13 RMX 9906 123 135 133 120 133 127 124 136 5.5 4.0 4.0 5.0 5.9 4.3 3.2 5.3

14 MH 20-14 DRMRHJ 2409 126 138 132 122 133 128 122 130 5.4 3.8 3.9 4.7 5.4 4.7 5.3 5.1

15 MH 20-15 PHR 8095 128 141 135 135 139 132 132 133 4.3 3.1 3.9 4.0 4.7 3.6 3.7 4.9

16 MH 20-16 RMX 9903 127 135 134 119 131 126 120 135 5.4 3.6 3.8 5.0 5.2 4.1 4.4 4.7

17 MH 20-17 DRMRHJ 3101 126 141 137 122 136 129 126 132 5.2 4.0 3.7 4.8 5.2 4.7 3.2 4.8

18 MH 20-18 0IJ1034 124 135 135 117 132 128 124 135 4.8 3.6 3.9 4.8 4.8 3.9 4.2 4.5

19 MH 20-19 PHR 8076 122 139 133 132 134 132 128 132 4.5 3.4 4.0 3.9 4.6 3.1 5.2 5.1

20 MH 20-20 SVJH-68 124 137 134 117 134 128 123 134 6.5 4.6 4.3 5.7 5.8 4.8 5.8 5.7

21 MH 20-21 DMH-1 (Check) 123 139 138 122 131 126 124 131 3.9 3.3 3.9 3.8 4.2 3.5 3.2 4.5

22 MH 20-22 Kranti (NC) 132 137 135 122 133 129 124 135 4.6 3.4 4.0 4.1 5.0 4.5 4.0 5.1

1000-Seed Wt.(g)Days to maturity

Table 2.3.24b. Performance of Indian mustard hybrids in IHT, Zone-III

S.No. Code Strain
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SKN MDR NGP Mean SKN MDR NGP SKN MDR NGP SKN MDR NGP

1 2 3 (1-3) 1 2 3 1 2 3 1 2 3

1 MH 20-01 DRMRHJ 1108 2896 4165 1823 2961 114 127 114 115 122 102 4.9 5.1 5.3

2 MH 20-02 GDM 4 (ZC) 2539 3447 2239 2742 113 125 116 115 121 103 5.1 4.6 5.3

3 MH 20-03 Pusa MH-61 2519 3550 1850 2640 111 121 119 116 123 99 5.4 4.9 5.4

4 MH 20-04 45S46 (Check) 3339 3269 2260 2956 105 129 113 112 126 103 5.6 5.5 4.7

5 MH 20-05 0IJ1010 2954 4068 1941 2988 109 125 114 112 119 101 4.4 4.6 5.7

6 MH 20-06 SVJH-66 2948 2749 2096 2597 110 126 117 111 127 101 5.5 5.0 5.6

7 MH 20-07 RHH 2001 3422 3494 1950 2955 117 123 115 111 125 103 4.6 4.2 4.7

8 MH 20-08 DRMRHJ 1403 2830 2930 2131 2630 125 125 113 116 129 104 4.9 4.0 5.5

9 MH 20-09 RHH 2003 2955 3922 1932 2936 115 126 119 115 126 102 5.7 4.5 5.2

10 MH 20-10 Pusa MH-57 1902 3111 1627 2213 105 124 119 112 128 101 5.1 5.7 5.1

11 MH 20-11 RHH 2002 3198 4206 1988 3131 119 126 113 113 126 104 4.8 4.0 4.7

12 MH 20-12 18J029C 2865 3194 2332 2797 118 126 115 107 120 102 5.3 4.9 4.5

13 MH 20-13 RMX 9906 3042 3305 2006 2784 105 126 117 111 121 101 5.4 5.6 5.1

14 MH 20-14 DRMRHJ 2409 2831 3902 1747 2827 108 126 117 113 124 96 4.8 4.4 5.0

15 MH 20-15 PHR 8095 3371 4280 2108 3253 118 126 117 119 126 103 4.1 4.7 4.8

16 MH 20-16 RMX 9903 3676 4019 2116 3270 109 126 114 112 126 101 5.1 5.0 5.4

17 MH 20-17 DRMRHJ 3101 3017 3249 1755 2674 105 124 114 115 131 101 5.0 3.8 5.6

18 MH 20-18 0IJ1034 3276 3596 2027 2966 107 122 116 112 111 102 4.7 4.4 5.2

19 MH 20-19 PHR 8076 2598 3572 1757 2642 115 123 114 117 125 99 4.2 4.0 4.9

20 MH 20-20 SVJH-68 3327 3223 2484 3011 103 127 113 113 113 104 6.2 6.0 5.3

21 MH 20-21 DMH-1 (Check) 3415 3121 1651 2729 113 124 115 113 119 98 3.9 3.6 4.8

22 MH 20-22 Kranti (NC) 3772 3831 1873 3159 120 127 115 115 117 103 4.6 4.6 4.5

GM 3031 3555 1986 2857

CD (5%) 525 362 217

CV (%) 10.5 6.2 11.5

DOS 16.10.20 21.10.20 29.10.20

Table 2.3.25a. Performance of Indian mustard hybrids in IHT, Zone-IV

S.No. Code Strain

Seed Yield (kg/ha) Plant Stand Days to maturity 1000-Seed Wt.(g)
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HSR# LDH NDH MDG PAL BPR DOL VAR JHS PNT MOR SKN# NGP

1 2 3 4 5 6 7 8 9 10 11 12 13 (1,3-11,13)

1 MH 20-01 DRMRHJ 1108 13 35 33 11 40 20 0 38 24 42 0 42 43 24

2 MH 20-02 (ZC) 0 25 0 0 0 0 0 0 0 0 0 15 0 0

3 MH 20-03 Pusa MH-61 9 20 5 6 15 0 8 0 12 22 0 33 17 8

4 MH 20-04 45S46 (Check) 0 25 8 5 20 10 0 0 4 0 0 38 0 4

5 MH 20-05 0IJ1010 0 10 1 0 0 0 0 0 2 0 0 10 0 0

6 MH 20-06 SVJH-66 10 35 11 4 20 15 2 15 4 44 0 27 45 15

7 MH 20-07 RHH 2001 22 40 60 6 90 100 0 77 38 76 0 98 83 50

8 MH 20-08 DRMRHJ 1403 10 25 9 7 10 20 7 0 8 16 0 28 17 10

9 MH 20-09 RHH 2003 0 40 1 0 5 0 0 0 6 0 0 15 0 1

10 MH 20-10 Pusa MH-57 0 40 0 0 15 15 0 0 5 24 0 37 16 7

11 MH 20-11 RHH 2002 0 40 1 0 5 0 0 0 0 0 0 10 0 1

12 MH 20-12 18J029C 8 5 2 0 5 0 0 0 4 0 0 8 40 5

13 MH 20-13 RMX 9906 13 10 7 5 10 5 8 0 9 16 0 22 22 9

14 MH 20-14 DRMRHJ 2409 9 35 14 12 30 5 4 0 16 26 0 30 12 12

15 MH 20-15 PHR 8095 7 30 15 14 15 5 3 0 7 0 0 38 0 6

16 MH 20-16 RMX 9903 13 25 15 15 20 10 0 17 12 27 0 25 28 14

17 MH 20-17 DRMRHJ 3101 23 50 50 0 70 40 0 33 21 51 0 38 67 32

18 MH 20-18 0IJ1034 14 15 14 15 35 25 0 42 27 59 0 43 46 25

19 MH 20-19 PHR 8076 5 25 4 4 10 0 0 0 14 0 0 20 0 3

20 MH 20-20 SVJH-68 11 15 15 9 20 15 0 0 25 27 0 30 16 13

21 MH 20-21 DMH-1 (Check) 6 10 6 11 5 0 3 0 12 0 0 37 0 4

22 MH 20-22 Kranti (NC) 0 20 0 0 5 0 5 0 0 0 0 22 0 1

# data of LDH and SK Nagar excluded from computation of mean

Table 2.3.25b. Percent sterile plants in different entries of IHT

StrainCodeS.No.

Zone II
Mean

Zone III Zone IV
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HSR LDH NDH SGN BAW Mean HSR LDH NDH SGN BAW HSR LDH NDH SGN BAW HSR LDH NDH SGN BAW

1 2 3 4 5 (1-5) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 QM-20-1 RH(OE)-1807 3046 1844 2136 2003 2474 2301 * 125 134 135 198 111 131 138 143 153 139 4.3 4.1 3.3 4.2 4.7

2 QM-20-2 Kranti (NC) 2640 2058 1736 1976 2384 2159 127 145 153 194 139 137 138 149 154 140 4.1 4.4 3.5 3.8 4.2

3 QM-20-3 LES-63 2569 2658 1840 1625 1761 2091 125 138 124 184 113 137 133 144 151 141 6.2 4.1 4.6 5.6 5.4

4 QM-20-4 JC 36# 2691 2625 1881 1835 2124 2231 * 128 133 141 197 129 136 133 154 152 140 3.2 4.7 2.9 3.8 4.0

5 QM-20-5 LES-62 2636 2115 1906 1438 1974 2014 125 132 126 188 114 133 138 151 150 142 5.9 4.2 4.5 4.0 5.3

6 QM-20-6 PM 29 (LR) 2703 2062 1800 1980 1974 2104 122 132 124 191 121 138 130 149 154 142 5.8 5.1 4.5 5.6 4.9

7 QM-20-7 PDZ-15# 2770 2177 2240 1575 2179 2188 * 123 136 127 190 115 135 141 139 150 138 3.9 4.2 3.6 3.8 3.9

8 QM-20-8 PDZ 1 (Double low check) 2557 1658 2062 1377 2013 1933 123 141 116 182 110 137 143 140 149 140 3.2 4.7 3.0 4.2 3.7

9 QM-20-9 JC 32# 2301 2070 1886 1583 2045 1977 123 138 122 184 105 135 138 139 153 139 3.5 4.6 3.0 3.8 4.2

10 QM-20-10 PDZ-14# 2754 2593 1904 1766 2514 2306 * 122 139 133 188 125 135 131 143 150 139 3.8 3.5 2.9 3.6 3.5

11 QM-20-11 RH 749 (ZC) 2537 2058 1945 1892 2376 2162 122 139 140 191 136 136 132 145 151 138 6.5 5.1 5.8 5.6 6.0

12 QM-20-12 RH(OE)-1804 2703 1971 2126 1896 2482 2236 122 133 137 190 125 136 141 142 149 139 5.2 4.5 4.5 4.8 4.7

13 QM-20-13 0IJ5001# 2522 1975 1928 1797 2400 2124 123 140 132 187 114 138 139 144 148 139 3.5 4.3 3.0 4.0 3.5

GM 2648 2143 1953 1750 2208 2140

CD (5%) 336 408 270 213 388

CV (%) 7.5 11.3 8.1 7.2 10.4

DOS 12.10.20 18.10.20 21.10.20 25.10.20 18.10.20

# Strain inducted with double low characteristics

* Strain(s) having low erucic acid content in oil and /or low glucosinolate content in seed meal and at par/outyielding the best check

Table 2.3.26. Performance of Quality Indian mustard strains in IVT,  Zone-II 

1000-Seed Wt. (g)

S.No. Code Strain

Seed Yield (kg/ha) Plant Stand Days to Maturity
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MOR PNT KPR BPR DOL Mean MOR PNT KPR BPR DOL

1 2 3 4 5 (1-5) 1 2 3 4 5

1 QM-20-1 RH(OE)-1807 3302 1238 1672 2595 1541 2069 167 156 119 128 166

2 QM-20-2 Kranti (NC) 3320 1756 1980 2199 1693 2190 165 150 122 120 170

3 QM-20-3 LES-63 2905 1701 2135 1761 1210 1942 171 142 123 115 167

4 QM-20-4 JC 36# 3152 1480 1672 2595 1500 2080 * 174 149 120 123 163

5 QM-20-5 LES-62 2814 1611 1698 1921 1543 1917 149 148 121 120 169

6 QM-20-6 PM 30 (LR) 3194 1410 2212 2329 1407 2110 168 147 118 125 166

7 QM-20-7 PDZ-15# 3549 1528 1723 2299 1148 2050 * 166 127 120 117 168

8 QM-20-8 PDZ 1 (Double low check) 2546 1251 1826 2039 1077 1748 165 149 119 124 163

9 QM-20-9 JC 32# 3178 1542 2212 1962 1117 2002 164 143 118 113 165

10 QM-20-10 PDZ-14# 3727 1950 2058 2707 1182 2325 * 156 131 119 126 171

11 QM-20-11 RGN 73 (ZC) 3611 1576 2083 2654 1463 2278 170 147 121 114 169

12 QM-20-12 RH(OE)-1804 3330 1846 2006 2400 1333 2183 166 160 125 118 160

13 QM-20-13 0IJ5001# 3549 1735 1980 2689 1475 2286 * 165 144 121 128 169

GM 3244 1587 1943 2319 1361

CD (5%) 446 293 178 261 223

CV (%) 8.1 10.9 5.5 6.7 9.6

DOS 30.10.20 21.10.20 28.10.20 12.10.20 21.10.20

# inducted as double low strains

* Strain(s) having low erucic acid content in oil and /or low glucosinolate content in seed meal and at par/outyielding the best check

Plant Stand 

Table 2.3.27a. Performance of Quality Indian mustard strains in IVT, Zone-III 

S.No. Code Strain

Seed Yield (kg/ha)
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MOR PNT KPR BPR DOL MOR PNT KPR BPR DOL

1 2 3 4 5 1 2 3 4 5

1 QM-20-1 RH(OE)-1807 130 131 133 133 130 5.5 3.1 3.3 4.4 5.3

2 QM-20-2 Kranti (NC) 122 138 135 134 128 5.3 3.5 3.6 4.3 4.7

3 QM-20-3 LES-63 121 137 134 135 134 7.1 4.3 3.2 4.8 3.1

4 QM-20-4 JC 36# 124 136 132 135 130 4.5 2.9 3.7 3.8 3.8

5 QM-20-5 LES-62 128 134 134 134 135 6.6 4.1 3.7 5.4 4.3

6 QM-20-6 PM 30 (LR) 126 134 135 134 128 5.1 3.4 3.7 4.4 4.3

7 QM-20-7 PDZ-15# 117 135 134 137 134 5.0 3.1 3.7 4.2 4.3

8 QM-20-8 PDZ 1 (Double low check) 128 135 133 137 136 3.5 2.7 3.8 3.5 4.4

9 QM-20-9 JC 32# 118 136 135 136 135 3.8 3.3 4.0 3.5 5.1

10 QM-20-10 PDZ-14# 124 135 134 136 128 4.0 2.8 3.9 3.4 5.2

11 QM-20-11 RGN 73 (ZC) 132 142 136 137 135 4.8 3.6 3.6 4.6 5.0

12 QM-20-12 RH(OE)-1804 125 131 134 135 131 5.2 3.6 4.0 5.0 5.0

13 QM-20-13 0IJ5001# 126 135 132 136 134 4.0 3.3 3.7 3.5 5.9

1000-Seed Wt. (g)Days to Maturity

Table 2.3.27b. Performance of Quality Indian mustard strains in IVT, Zone-III 

S.No. Code Strain
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NDH HSR LDH SGN Mean NDH HSR LDH SGN NDH HSR LDH SGN NDH HSR LDH SGN

1 2 3 4 (1-4) 1 2 3 4 1 2 3 4 1 2 3 4

1 QM-20-14 PDZ 12#$ 2297 2844 2358 2037 2384 269 263 276 376 138 135 143 149 2.8 3.7 4.6 3.4

2 QM-20-15 PM 29 (LR) 2074 2657 1986 2273 2247 263 259 285 384 145 139 149 150 4.2 5.7 5.3 6.2

3 QM-20-16 PDZ1(Double low check) 2646 2649 2299 1856 2362 262 260 285 370 138 138 146 152 2.6 3.2 4.7 3.4

4 QM-20-17 LES 60 2892 2364 2137 3033 2606 * 264 264 284 404 141 137 149 150 4.1 5.3 5.5 5.2

5 QM-20-18 RCH 1#$ 2806 2640 2403 2891 2685 264 258 279 392 140 138 148 149 2.7 3.4 5.1 3.2

6 QM-20-19 RH (OE) 1706$$ 2864 3364 2080 2449 2689 * 267 268 278 374 140 133 143 147 3.5 4.5 4.4 4.4

7 QM-20-20 Kranti (NC) 2747 2504 1731 2229 2303 286 269 285 376 140 137 146 153 3.4 4.3 5.8 4.2

8 QM-20-21 RH 749 (ZC) 2779 2400 2117 2405 2425 273 262 279 378 143 136 140 151 5.9 6.4 5.0 5.8

9 QM-20-22 9IJ5001# 1370 2728 1949 1193 1810 263 262 277 364 149 146 142 154 2.1 2.6 4.7 3.4

10 QM-20-23 PDZ 11#$ 3175 2819 2190 1874 2514 271 261 286 380 138 136 147 150 3.5 4.0 5.2 3.6

GM 2565 2697 2125 2224 2403

CD (5%) 354 437 291 246

CV (%) 9.5 11.1 9.5 7.6

DOS 21.10.20 12.10.20 18.10.20 24.10.20

* Strain(s) having low erucic acid content in oil and /or low glucosinolate content in seed meal and at par/outyielding the best check

$AVT II strain

# strains inducted a sdouble low

$$ AVT I Repeat entry

Table 2.3.28. Performance of Quality Indian mustard strains in AVT-I+II, Zone- II

Days to Maturity 1000-Seed Wt. (g)S.No. Code Strain Seed Yield (Kg/ha) Plant Stand 

PB 74



PNT KPR MOR BPR VAR DOL Mean PNT KPR MOR BPR VAR DOL

1 2 3 4 5 6 (1-6) 1 2 3 4 5 6

1 QM-20-24

RGN 73 

(ZC) 2057 2298 3311 2130 2189 1244 2205 274 220 305 221 381 334

2 QM-20-25 Kranti (NC) 1748 2158 3171 1915 1727 1521 2040 238 219 305 237 388 338

3 QM-20-26 PM 30 (LR) 1633 2513 3521 2272 1615 1240 2132 266 217 305 240 388 333

4 QM-20-27 LES 60 2137 1935 3546 2139 2188 1264 2201 260 223 310 235 376 335

GM 1893 2226 3387 2114 1930 1317 2145

CD (5%) 220 220 292 214 368 154

CV (%) 7.3 6.3 5.3 6.4 7.0 8.4

DOS 21.10.20 28.10.20 30.10.20 12.10.20 30.10.20 17.10.20

PNT KPR MOR BPR VAR DOL PNT KPR MOR BPR VAR DOL

1 2 3 4 5 6 1 2 3 4 5 6

1 QM-20-24 RGN 73 (ZC) 144.5 134 128 142 130 132 3.8 3.9 5.1 3.6 2.8 5.1

2 QM-20-25 Kranti (NC) 136.75 132 125 136 127 126 3.5 3.7 4.8 3.9 2.9 4.6

3 QM-20-26 PM 30 (LR) 135.5 135 124 137 128 125 3.3 4.1 5.1 4.1 2.6 5.2

4 QM-20-27 LES 60 140.25 133 127 143 129 130 4.3 3.9 5.8 5.3 2.5 5.6

Days to Maturity 1000-Seed Wt. (g)

Table 2.3.29b. Performance of Quality Indian mustard strains in AVT-I, Zone - III 
S.No Code Strain

Table 2.3.29a. Performance of Quality Indian mustard strains in AVT-I, Zone - III 
S.No Code Strain Seed Yield (Kg/ha) Plant Stand 
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BPR PNT KNG LDH HSR KPR NDH Mean BPR PNT KNG LDH HSR NDH Mean 

1 2 3 4 5 6 7 (1-7) 1 2 3 4 5 6 (1-6)

1 QM-20-1 RH(OE)-1807 3.0 1.1 2.9 4.8 1.1 1.8 2.4 2.5 71.5 67.7 86.8 73.3 51.9 41.2 65.4

2 QM-20-2 Kranti (NC) 46.4 47.6 42.4 50.1 40.8 47.0 42.1 45.2 58.9 66.3 69.0 80.1 58.9 36.2 61.6

3 QM-20-3 LES-63 0.3 0.1 0.1 0.5 0.2 0.3 0.0 0.2 65.2 66.0 59.6 69.2 75.9 36.2 62.0

4 QM-20-4 JC 36# 5.0 6.0 3.5 4.0 6.0 3.8 4.2 4.6 17.6 18.0 24.2 20.0 27.9 15.3 20.5

5 QM-20-5 LES-62 0.3 0.0 1.1 0.0 0.7 0.7 0.0 0.4 58.1 54.3 64.8 75.9 43.8 32.4 54.9

6 QM-20-6 PM 29 (LR) 0.4 0.5 0.5 0.5 0.4 0.5 0.0 0.4 60.9 45.0 87.3 97.5 47.7 45.6 64.0

7 QM-20-7 PDZ-15# 0.2 0.0 0.5 0.3 0.0 0.1 0.4 0.2 16.0 14.1 15.4 21.3 21.1 11.6 16.6

8 QM-20-8 PDZ 1 (Double low check) 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 18.8 21.9 22.9 19.2 23.0 17.1 20.5

9 QM-20-9 JC 32# 13.1 13.0 11.8 13.6 12.6 11.9 0.0 10.9 18.0 21.6 18.5 15.9 26.8 11.8 18.7

10 QM-20-10 PDZ-14# 0.6 0.8 0.9 0.3 1.0 1.0 0.3 0.7 15.3 17.2 17.9 15.8 23.2 12.9 17.0

11 QM-20-11 RH 749 (ZC) 52.0 33.9 49.6 53.1 40.9 39.0 38.0 43.8 61.7 45.9 76.8 87.8 51.7 38.0 60.3

12 QM-20-12 RH(OE)-1804 5.6 8.0 5.0 5.0 6.2 6.7 0.5 5.3 59.8 41.1 71.1 85.7 43.1 44.3 57.5

13 QM-20-13 0IJ5001# 10.0 10.5 12.0 11.8 8.2 12.6 6.2 10.2 18.9 25.5 21.8 20.4 27.2 31.0 24.2

14 QM-20-14 PDZ 12#$ 0.5 0.7 0.9 0.0 0.9 0.5 0.0 0.5 24.4 19.4 20.4 23.7 19.8 16.3 20.6

15 QM-20-15 PM 29 (LR) 0.4 0.5 0.5 0.5 0.4 0.5 0.0 0.4 60.9 45.0 87.3 97.5 47.7 51.9 65.1

16 QM-20-16 PDZ 1(Double low check) 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 18.8 21.9 22.9 19.2 23.0 16.8 20.4

17 QM-20-17 LES 60 0.1 0.2 0.2 0.0 0.2 0.2 0.0 0.1 60.4 47.2 75.7 97.8 58.4 43.7 63.9

18 QM-20-18 RCH 1# 1.0 1.0 0.9 0.9 1.1 1.0 0.2 0.9 17.5 21.3 16.3 17.5 27.7 8.7 18.2

19 QM-20-19 RH (OE) 1706 0.4 0.0 0.1 0.6 0.1 0.5 3.1 0.7 70.7 85.0 73.6 86.7 59.7 42.7 69.7

20 QM-20-20 Kranti (NC) 46.4 47.6 42.4 50.1 40.8 47.0 49.3 46.2 58.9 66.3 69.0 80.1 58.9 46.9 63.3

21 QM-20-21 RH 749 (ZC) 52.0 33.9 49.6 53.1 40.9 39.0 44.4 44.7 61.7 45.9 76.8 87.8 51.7 58.9 63.8

22 QM-20-22 9IJ5001# 0.5 0.0 0.1 0.8 0.1 0.2 0.0 0.2 13.7 17.9 16.9 14.0 15.3 11.2 14.8

23 QM-20-23 PDZ 11# 0.4 0.2 0.0 0.7 0.0 0.5 0.6 0.3 15.4 14.2 14.9 13.4 15.1 12.0 14.2

24 QM-20-24 PM- 30 38.4 41.6 32.1 45.6 31.2 35.3 0.0 32.0 60.7 81.2 61.2 78.2 51.8 0.0 66.6

Table 2.3.29c. Erucic acid Content (%) of entries being evaluated in IVT/AVT Quality trials
Erucic acid content (%) Glucosinolate content (µmole/g )

S. No. Code Genotype
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AGR HSR KAR PNP LKW Mean KAR PNP KAR PNP LKW

1 2 3 4 5 (1-5) 3 4 3 4 5

1 CSCN-20-1 Kranti (NC) 1724 1547 1391 1379 1377 1483 242 220 4.1 3.9 3.9

2 CSCN-20-2 Kranti (Filler) 1793 1556 1392 1380 1383 1501 243 221 4.1 3.9 3.9

3 CSCN-20-3 CS 2005-143 2440 2447 2321 2364 2134 2341 * 274 244 5.9 5.5 5.1

4 CSCN-20-4 Giriraj (Check) 1760 1575 1421 1417 1405 1516 242 220 4.4 4.2 4.0

5 CSCN-20-5 CS-54 (Check) 1913 1789 1598 1676 1698 1735 248 228 5.4 5.5 5.0

6 CSCN-20-6 CS-60 (LR) 2143 2077 2067 2082 1949 2064 269 241 5.5 5.5 5.0

GM 1962 1832 1698 1716 1658 1773

CD (5%) 347 295 259 265 258

C.V. (%) 11.7 10.7 10.1 10.2 10.3

ECe/ pH** 10 dS/m 10.2 dS/m 9.3 12 dS/m 9.2

DOS 29.10.20 20.10.20 19.10.20 11.10.20 20.10.20

* Strain outyielding the best check by a margin of more than or equal to 10 percent on the basis of seed yield

1000- Seed Wt. (g)Plant Stand

Table2.3.30. Performance of Indian mustard strains in AVT-I Under saline/alkaline conditions

S.No. Code Strain

Seed Yield (kg/ha)
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LDH HSR SGN NDH CHT Mean LDH HSR SGN NDH CHT LDH HSR SGN NDH CHT LDH HSR SGN NDH CHT

1 2 3 4 5 (1-5) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 WRR 20-1 Pusa Jaikisan(Parent) 2264 2766 2066 3324 1833 2450 289 260.5 384 271.3 283 146 137 154 144.3 148 4.2 6.6 5.8 7.2 4.0

2 WRR 20-2 PB(A4A5)-842 1821 2719 2192 2928 1889 2310 * 280 258.5 376 285.5 279 147 139 150 144.5 146 5.1 6.0 5.8 5.4 3.9

3 WRR 20-3 RH 749 (ZC) 2363 3008 2298 3077 2049 2559 285 259.5 408 296.5 281 141 138 148 145 147 4.7 6.4 4.8 6.7 5.1

4 WRR 20-4 Varuna (A4A5)-936-279 2381 2903 2426 3293 1841 2569 * 267 262.75 394 307 268 147 137 149 144 145 4.3 5.1 4.6 4.8 4.5

5 WRR 20-5 Giriraj (LR) 2420 3078 2306 3422 2197 2685 295 259.5 386 291.3 287 146 138 151 145 148 4.6 6.3 5.4 6.2 4.7

6 WRR 20-6 Rohini(A4A5)-491 1699 2323 1581 2622 2041 2053 * 297 267 364 301 292 134 141 154 146 149 3.8 5.0 4.8 4.9 4.3

7 WRR 20-7 Pusa Bold (Parent) 1833 2448 1765 3032 1688 2153 298 260.75 370 304.8 276 143 138 151 144.8 148 4.9 6.2 5.8 6.7 5.5

8 WRR 20-8 Varuna (Parent) 1946 2697 2245 3392 1727 2401 297 256.5 388 324.8 284 147 137 150 144 149 4.7 5.2 5.2 5.1 4.4

9 WRR 20-9 PJK(A4A5)-21 2128 2436 1538 2957 1745 2161 280 256 366 261 269 148 135 151 143.5 149 4.1 6.5 5.0 6.9 5.7

10 WRR 20-10 Rohini (Parent) 1403 1995 1255 2272 2008 1786 278 263.75 356 302.3 286 134 137 149 146.8 147 5.3 5.2 5.2 5.3 4.9

GM 2026 2637 1967 3032 1902 2313

CD (5%) 266 341 239 352 199

CV (%) 9.1 8.9 8.4 8.0 7.2

DOS 19.10.20 11.10.20 24.10.20 16.10.20 22.10.20

* Strain outyielding/ at par the parent and poggessing resistance against white rust

Table 2.3.31.  Performance of Mustard: White Rust Resistance, Zone-II

1000-Seed Wt.(g)Days to MaturityS.No. Code Strain Seed Yield (kg/ha) Plant Stand 
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KPR PNT MOR DOL BPR Mean KPR PNT MOR DOL BPR KPR PNT MOR DOL BPR KPR PNT MOR DOL BPR

1 2 3 4 5 (1-5) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 WRR 20-1 Pusa Jaikisan(Parent) 2183 1569 3257 1343 3153 2301 224 258 351 330 223 134 140 131 122 134 3.4 5.3 8.6 4.6 6.4

2 WRR 20-2 PB(A4A5)-842 1959 1788 3005 1175 3052 2196 * 221 271 350 335 255 135 142 134 130 132 3.3 4.6 7.2 4.4 5.2

3 WRR 20-3 Maya (ZC) 2216 1649 2539 1134 3309 2169 219 276 344 332 223 132 138 132 128 134 4.1 3.9 6.2 4.1 4.9

4 WRR 20-4 Varuna (A4A5)-936-279 2149 1536 3228 1175 3524 2323 * 223 261 328 335 239 130 138 130 127 132 3.5 3.6 5.5 4.1 4.4

5 WRR 20-5 RGN 73 (LR) 2207 1760 2911 1134 3514 2305 217 257 338 335 244 132 141 135 130 135 3.4 3.8 4.9 5.5 4.0

6 WRR 20-6 Rohini(A4A5)-491 2108 1470 2105 1175 2661 1904 220 263 344 325 219 135 143 136 131 135 4.2 4.3 4.9 4.3 4.0

7 WRR 20-7 Pusa Bold (Parent) 2075 1630 2919 1308 2807 2148 223 255 340 333 229 134 142 134 126 134 4.1 4.9 6.5 4.2 5.5

8 WRR 20-8 Varuna (Parent) 2464 1302 2954 1481 3003 2241 220 227 345 336 221 136 137 125 134 134 3.8 3.5 5.9 6.4 4.5

9 WRR 20-9 PJK(A4A5)-21 2183 1296 3085 1134 2874 2114 223 246 343 337 236 132 141 131 124 131 3.3 4.5 7.9 4.0 5.6

10 WRR 20-10 Rohini (Parent) 2001 1333 2962 1238 2207 1948 221 251 330 338 231 134 142 133 122 134 3.9 4.3 5.4 4.9 4.2

GM 2154 1533 2896 1230 3010

CD (5%) 175 181 225 165 394

CV (%) 5.6 8.2 5.3 9.2 9.0

DOS 28.10.20 28.10.20 31.10.20 21.10.20 21.10.20

* Strain outyielding/ at par the parent and poggessing resistance against white rust

Table 2.3.32a. Performance of Mustard: White Rust Resistance, Zone-III

S.No. Code Strain

Seed Yield (kg/ha) Plant Stand Days to Maturity 1000 Seed Weight (g)
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% DM (20 DAS)

MOR PNT HSR LDH BPR Mean MOR PNT Mean PNT MOR PNT Mean

1 2 3 4 5 (1-5) 1 2 (1-2) 1 2 (1-2)

2 WRR 20-2 PB(A4A5)-842 0.0 0.0 0.0 0.0 24.3 4.9 0.0 0.0 0.0 33.1 71.6 46.5 59.0

3 WRR 20-3 Maya (ZC)

4 WRR 20-4 Varuna (A4A5)-936-279 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.9 31.6 37.7 34.6

5 WRR 20-5 RGN 73 (LR)

6 WRR 20-6 Rohini(A4A5)-491 4.6 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 28.3 37.8 40.6 39.2

7 WRR 20-7 Pusa Bold (Parent) 35.3 36.2 40.5 14.4 39.3 33.1 34.2 24.7 29.5 52.2 26.6 26.4 26.5

8 WRR 20-8 Varuna (Parent) 39.3 34.7 39.2 12.4 39.2 33.0 38.3 20.6 29.4 46.4 30.0 62.6 46.3

9 WRR 20-9 PJK(A4A5)-21 0.0 0.0 0.0 3.4 0.0 0.7 0.0 0.0 0.0 20.6 36.3 26.6 31.4

10 WRR 20-10 Rohini (Parent) 36.4 43.5 44.4 11.5 39.2 35.0 34.2 28.3 31.3 37.7 20.7 29.9 25.3

% SR incidence S.No. Code Strain

Table 32b: Reaction of WRR strains to WR (artificail condition), DM, PM & SR (natural condition) NDN for White Rust

% WR servrity on leaf (100 DAS) %Staghead incidence
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DLK KNG CHT LDH BJR Mean DLK KNG CHT LDH BJR DLK KNG CHT LDH BJR KNG CHT LDH BJR

1 2 3 4 5 (1-5) 1 2 3 4 5 1 2 3 4 5 2 3 4 5

1 NCN-20-1 HNS 702 1187 1561 2042 2119 1628 1707 360 310 268 290 155 135 152 152 160 169 4.0 3.3 3.7 4.3

2 NCN-20-2 Kranti (NC) 811 1101 1602 2026 1437 1395 365 311 272 287 149 129 150 149 164 163 4.1 3.6 3.4 4.3

3 NCN-20-3 GSH 1699# 866 1550 2119 2483 1667 1737 366 312 269 284 165 147 172 155 158 169 3.3 3.2 3.2 3.7

4 NCN-20-4 GSH 2196 927 1623 2042 2306 1858 1751 364 308 275 294 171 145 156 154 154 169 3.1 3.6 3.1 4.2

5 NCN-20-5 GSC6 (Quality check) 1086 1429 2004 2062 1843 1685 365 312 269 280 162 144 158 155 155 171 3.6 3.1 3.9 4.1

6 NCN-20-6 GSH 2180 1067 1761 1678 2168 1564 1648 366 308 274 288 162 148 166 154 152 170 3.9 3.8 3.1 3.4

7 NCN-20-7 AKGS 19-8 1377 1667 1996 2417 1761 1844 * 363 308 268 297 165 143 160 152 161 170 3.9 3.7 3.4 4.7

8 NCN-20-8 GSL-1 (NC/ZC) 1212 1473 1980 1972 1611 1650 362 312 276 285 160 147 168 154 155 170 3.1 3.9 3.0 3.9

GM 1067 1521 1933 2194 1671 1677

CD (5%) 192 117 186 281 450

CV (%) 12.2 5.2 6.5 8.7 15.4

DOS 26.10.20 10.10.20 14.10.20 19.10.20 23.10.2

0* Strain outyielding the best check by a margin of more than or equal to 10 percent on the basis of seed yield
# AVT II strain

Table 2.3.33 Performance of Gobhi Sarson strains in AVT- I+II
Days to Maturity 1000-seed weight (g)

S.No. Code Strain

Plant StandSeed Yield (Kg/ha)
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BAW# NAV JOB MOR DIG MEAN BAW# NAV JOB$ MOR DIG BAW# NAV JOB$ MOR DIG BAW# NAV JOB$ MOR DIG

1 2 3 4 5 (2-5) 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 TM-20-1 RTM-314 (ZC) 451 982 1037 1267 939 1056 243 302 309 327 297 140 138 133 128 143 3.4 3.41 3.48 4.2 3.3

2 TM-20-2 RTM 1351 (Filler) 300 1101 1012 1150 990 1063 221 276 281 347 289 141 135 132 130 137 4.2 3.57 3.49 5.0 3.7

3 TM-20-3 RTM-1624 276 1351 1265 997 1248 1215 216 280 270 340 290 136 130 129 129 134 4.0 3.85 3.8 4.0 3.9

4 TM-20-4 RTM 1351 (LR) 359 1004 882 1102 1006 999 233 284 264 339 287 139 134 132 131 138 4.4 3.86 3.44 4.8 3.9

5 TM-20-5 T-27 (NC) 383 977 991 1421 952 1085 216 301 318 344 304 140 140 136 133 144 3.6 3.35 3.05 3.4 3.7

GM 354 1083 1037 1187 1027 1084

CD (5%) 55 157 129 152 162

CV (%) 10.0 9.4 8.1 8.2 10.2

DOS 18.10.20 22.10.20 22.10.20 31.10.20 24.10.20

# data of BAW centre excluded from computation of mean due to grand mean of expt is less than 50 % of state average

Plant Stand 

Table 2.3.34. Performance of Taramira strains in AVT- II

Strain

Seed yield (kg/ha) Days to maturity 1000-Seed wt. (g)

S.No. Code
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Experiments on six major agronomic aspects were conducted during 2020-21 at 28 

coordinating centres across the five zones. The results are presented below: 

 

3.1 Long-term fertility experiment on cropping systems involving rapeseed-mustard 

The experiment was initiated in 2011-12 and conducted for 10
th

 year at 12 centres in 5 

Zones. In Zone I, the experiment was conducted at Khudwani and Kangra centres. At Khudwani, 

application of 150% NPK recorded markedly higher seed yield (1200 kg/ha) compared to 

control, 100% PK, NP and NK, and on par with 100% NPK + 40 kg S/25 kg ZnSO4/1 kg B/2.5 t 

FYM/ha (Table 3.1.1). Application of 100% NPK + 40 kg S/ha recorded significantly higher 

seed yield (1914 kg/ha) compared to rest of the treatments at Kangra. Application of 150% NPK 

at Khudwani and 100% NPK + 40 kg S/ha at Kangra increased mustard seed yield by 99.7 and 

209.7% over the control. In Zone II, the experiment was conducted at Ludhiana, Hisar and 

Sriganganagar. Application of 150% NPK recorded highest seed yield at LDH (1861 kg/ha), 

HSR (2181 kg/ha) and SGN (2116 kg/ha) which was 307, 67 and 33% higher over control, 

respectively.  

 

Table 3.1.1 Seed yield (kg/ha) of rapeseed-mustard under different fertility levels in Zone- I 

and II 

 

       Treatments 

Zone I Zone II 

KHD KNG LDH HSR SGN 

Control 601 618 457(36.9) 1309(39.8) 1597 

100% PK 815 727 1062 (37.1) 1665(39.6) 1719 

100% NPK 1124 1434 1418 (38) 1903(39.2) 1850 

150% NPK 1200 1704 1861 (37.9) 2181(39.4) 2116 

100% NPK + 40 kg S/ha 1167 1914 1605 (37.9) 1932(40) 1932 

100% NPK + 25 kg ZnSO4/ha 1160 1618 1640 (37.8) 1835(39.4) 1887 

100% NPK + 1 kg B/ha 1145 1472 1511 (38.3) 2007(39.9) 1863 

100% NPK + 2.5 t FYM/ha 1170 1648 1571 37.7) 1994(39.2) 2054 

100% NP 937 1326 1359 (38.1) 1939(39.3) 1743 

100% NK 914 1402 1398(37) 2061(39.3) 1713 

CD (p = 0.05) 145 152 217 395 278 

Date of sowing Oct 20 Oct 16 Nov 23 Oct 26 Oct 22 

Variety Shalimar 

sarson-2 

GSC-7 PBR 357 RH 749 RH 749 

RDF (NPKS kg/ha) 80:50:40:25 120:60:40 100:30:15 80:30:20 75:40:0:20 

Year of start 2011-12 2019-20 2011-12 2011-12 2018-19 

Preceding crop Rice Maize Maize P. millet P. millet 

*Oil content (%) in parenthesis 

 

In Zone III, the experiment was conducted at Dholi, Kota, Morena and Pantnagar centres 

(Table 3.1.2). Application of 150% NPK recorded significantly highest seed yield at DOL (1869 

kg/ha), KOT (2268 kg/ha) and MOR (2380 kg/ha) which was 380, 64 and 148% higher over the 

control, respectively. Whereas, at PNT, application of 100% NPK + FYM @ 2.5 t/ha recorded 

significantly highest seed yield (2161 kg/ha) which was 184% higher over the control. In Zone 

IV, the experiment was conducted at SK Nagar. Application of 150% NPK recorded markedly 

Agronomy 
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higher seed yield at SKN (1984 kg/ha), which was 72% higher over the control. In Zone V, the 

trial was conducted at Bhubneswar and Shillongani centres. Application of 150% NPK recorded 

significantly higher seed yield at BHU (1030 kg/ha) and SHL (1300 kg/ha) which was 83 and 

330% higher over the control, respectively.  

 

Table 3.1.2 Seed yield (kg/ha) of rapeseed-mustard under different fertility levels in Zone 

III, IV and V 

       Treatments Zone III Zone IV Zone V 

 DOL KOT MOR PNT SKN BHU SHL 

Control 389 1383 961 760 1152 564 302 

100% PK 897 1619 1340 1233 1375 723 368 

100% NPK 1623 2130 2023 801 1578 862 805 

150% NPK 1869 2268 2380 1735 1984 1030 1300 

100% NPK + 40 kg S/ha 1792 2225 2008 2010 1814 997 890 

100% NPK + 25 kg 

ZnSO4/ha 

1690 2137 1980 1962 1636 935 810 

100% NPK + 1 kg B/ha 1536 2170 1862 1938 1684 939 1082 

100% NPK + 2.5 t 

FYM/ha 

1758 2262 2204 2161 1766 888 1100 

100% NP 881 1900 1849 1795 1702 789 600 

100% NK 836 1822 1839 1710 1558 712 583 

CD (p = 0.05) 148 344 331 339 287 159 109 

Date of Sowing Nov 19 Oct 23 Oct 20 Oct 15 Oct 27 Dec 17 Nov 20 

Variety Rajendra 

Sufalam 

Giriraj JM 3 NDRE 4 GM 3 NRCHB 

101 

TS 36 

RDF (NPK kg/ha) 80:40:40 80:40:30 80:40:20 120:40:00 50:50:20 80:40:40 60:30:30 

Year of start 2011-12 2017-18 2011-12 2011-12 2011-12 2017-18 2017-18 

Preceding crop Rice Urdbean P.millet Maize Moong Rice Rice 

Not conducted at Kanke centre 

 

Based on six years pooled data analysis at SK Nagar centre, it is inferred that application 

of 150% NPK recorded maximum seed yield and net returns compared to control and 100% 

NPK (Fig. 3.1.1). Thus, it may be concluded that mustard crop should be fertilized either by 

150% NPK or 100% NPK + 40 kg S/ha or 100% NPK + FYM @ 2.5 t/ha for obtaining higher 

seed yield and economic returns in moong-mustard cropping sequence in North Gujarat 

agroclimatic region. 
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Fig. 3.1.1. Effect of fertility levels on seed yield and economics of mustard at SK Nagar (6-year 

mean values) 

 

Results based on 10-year pooled data analysis at Morena centre showed that application 

of 150% NPK found most productive and recorded maximum seed yield compared to rest of the 

treatments (Fig. 3.1.2). 
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Fig. 3.1.2. Effect of fertility levels on seed yield of mustard at Morena (10-year mean values) 

 

3.2 Evaluation of herbicides for weed management in rapeseed-mustard  

  The experiment was conducted at six centres during 2020-21. At Ludhiana, except 

pendimethalin 1.0 kg a.i./ha all other pre and post emergence herbicides found equally effective 

and recorded higher seed yield over the weedy check. Application of oxadiargyl 0.045 kg a.i./ha 

recorded significantly highest seed yield (2970 kg/ha) which was 32% higher over the weedy 

check (2257 kg/ha) at Ludhiana (Table 3.2.1). However, weed control efficiency (WCE) was 

maximum with the oxadiargyl 0.09 kg a.i./ha at Ludhiana (Table 3.2.2). At Hisar, post 

emergence application of fluazifop-p-butyl 0.125 kg a.i./ha at 25-30 DAS found most effective 

and recorded highest seed yield (2766 kg/ha) which was 35% higher over the weedy check.  

Though, fluazifop-p-butyl 0.125 kg a.i./ha at 25-30 DAS found at par with pendimethalin (PE) 

and quizalofop (Post E) application at Hisar. At Pantnagar, post emergence application of 

quizalofop 0.05 kg a.i./ha at 15-20 DAS recorded significantly highest seed yield (2060 kg/ha) 

over rest of the treatments except pendimethalin 1.0 kg a.i./ha. Post emergence application of 

quizalofop 0.05 kg a.i./ha at Pantnagar increased seed yield by 52% over the weedy check (Table 

3.2.1). The maximum WCE was recorded with quizalofop 0.05 kg a.i./ha followed by 

pendimethalin 1.0 kg a.i./ha at Pantnagar (Table 3.2.2). At SK Nagar, pre emergence herbicides 

found more effective than post emergence and recorded highest seed yield with pendimethalin 

1.0 kg a.i./ha (2198 kg/ha). Application of pendimethalin 1.0 kg a.i./ha at SK Nagar increased 

seed yield by 55% over the weedy check (Table 3.2.1). The maximum WCE was also recorded 

with pendimethalin 1.0 kg a.i./ha at SK Nagar (Table 3.2.2). At Bhubneswar, all the herbicide 

treatments (pre and post emergence) were on par, though, the highest seed yield was recorded 
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with pendimethalin 1.0 kg a.i./ha (1015 kg/ha). Application of pendimethalin 1.0 kg a.i./ha at 

Bhubneswar increased seed yield by 66% over the weedy check.  

 

Table 3.2.1: Seed yield of mustard as influenced by different herbicide levels 

Treatment Seed yield (kg/ha) 

LDH HSR PNT SKN BHU 

Pendimethalin 1.0 kg a.i./ha (PE) 2125 2485 1994 2198 1015 

Pendimethalin 0.5 kg a.i./ha (PE) 2639 2462 1754 1913 936 

Oxadiargyl 0.09 kg a.i./ha (PE) 2742 2274 1667 2179 977 

Oxadiargyl 0.045 kg a.i./ha (PE) 2970 2227 1490 2088 914 

Fluazifop-p-butyl 0.125 kg a.i./ha 

(PostE) 

2635 2766 1767 1616 952 

Quizalofop 0.050 kg a.i./ha (PostE) 2890 2397 2060 1531 904 

Weedy check  2257 2045 1357 1420 612 

Weed free 3142 2723 2372 2303 1067 

CD (p=0.05) 446 407 292 411 148 

DOS Oct 25 Oct 21 Oct 24 Oct 27 Dec 06 

Variety RCH 1 RH725 PR 20 GDM-4 NRCHB101 

PE: Pre-emergence; PostE: Post-emergence 

 

Table 3.2.2: Weed control efficiency of different herbicides in mustard  

Treatment Weed Control Efficiency (%) 

LDH
*
 PNT

**
 SKN

***
 

Pendimethalin 1.0 kg a.i./ha (PE) -11.1 85.9 85.1 

Pendimethalin 0.5 kg a.i./ha (PE) -17.5 75.1 74.9 

Oxadiargyl 0.09 kg a.i./ha (PE) 29.4 59.6 71.9 

Oxadiargyl 0.045 kg a.i./ha (PE) 1.1 56.9 67.3 

Fluazifop-p-butyl 0.125 kg a.i./ha (PostE) 1.9 57.9 23.2 

Quizalofop 0.050 kg a.i./ha (PostE) -18.1 86.3 19.6 

Weedy check  0.0 0.0 0.0 

Weed free 100 100 100 

PE: Pre-emergence; PostE: Post-emergence 
*
at 30 DAS and based on weed count data, 

**
at maturity; 

***
 at 50 DAS 

   

  At Imphal, application of pendimethalin 1.0 kg a.i./ha, though, on par with oxyflurofen 

0.09 kg and fluazifop-p-butyl 0.125 kg a.i./ha recorded highest seed yield (1850 kg/ha) (Table 

3.2.3). Pendimethalin 1.0 kg a.i./ha at Imphal increased seed yield by 118% over the weedy 

check. Weed control efficiency was also higher with pendimethalin 1.0 kg a.i./ha compared to 

other treatments. 

 

Table 3.2.3: Seed yield and WCE as influenced by different herbicide levels at Imphal  

Treatment Seed yield (kg/ha) WCE (%)
*
 

Pendimethalin 1.0 kg a.i./ha (PE) 1850 84.71 

Pendimethalin 0.5 kg a.i./ha (PE) 1490 56.82 

Oxyflurofen 0.09 kg a.i/ha (PE) 1817 78.58 
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Oxyflurofen 0.045 kg a.i./ha (PE) 1183 28.32 

Fluazifop-p-butyl 0.125 kg a.i./ha 

(PostE) 
1557 67.52 

Quizalafop 0.050 kg a.i./ha (PostE) 1383 40.13 

Weedy check  850 0.00 

Weed free 1970 100.00 

CD (p=0.05) 334 - 

DOS Nov. 21 

Variety NRCHB 101 

PE: Pre-emergence; PostE: Post-emergence; 
*
At maturity 

Note: Changed treatments  

 

3.3 Agronomic evaluation of promising rapeseed-mustard entries 

The agronomic evaluation of new entries of quality mustard (PDZ 12, PDZ 11 and RCH 

1), gobhi sarson (GSH 1699) and taramira (RTM 1624) under different fertility levels were 

performed during 2020-21 at different locations against the respective checks.  

Quality mustard: Three entries of quality mustard (PDZ 12, PDZ 11 and RCH 1) were 

evaluated against the checks at New Delhi, Hisar, Ludhiana and Sriganganagar centres under 

different fertility levels (Table 3.3.1). At New Delhi, all the test entries performed poor and 

recorded 5-12% lower seed yield than the quality check PDZ 1. At Hisar, entry PDZ 12 and 

RCH 1 recorded 4.3 and 11.7% higher seed yield over the check PDZ 1, whereas, entry PDZ 11 

recorded 12% lower seed yield than check PDZ 1. At Ludhiana, all the entries (PDZ 12, PDZ 11 

and RCH 1) recorded 5.2, 15.6 and 18.6% higher seed yield over the check PDZ 1. At 

Sriganganagar, entry PDZ 12 and RCH 1 recorded 16.9 and 35% higher seed yield over the 

PDZ1, whereas, PDZ 11 recorded 3% lower seed yield than the check PDZ 1. 

Application of 150% RDF significantly increased seed yield over 100% and 125% RDF 

at New Delhi and Ludhiana. At Hisar, application of 125% RDF recorded higher seed yield 

compared to 100% and 150% RDF. At Sriganganagar, seed yield increased non-significantly 

with 150% RDF over 100% and 125% RDF. 

 

Table 3.3.1: Seed yield (kg/ha) of quality mustard as influenced by different fertility levels  

Entries/ 

Varieties (E) 

Fertility levels (F) 

100% 

RDF  

125% 

RDF 

150% 

RDF 

Mean 

New Delhi 

PDZ 12 2575 2795 2942 2771 

PDZ 11 2775 2867 3133 2925 

RCH 1 2842 3133 3017 2997 

RH 749 2658 2850 3267 2925 

PM 29    2817 2667 2917 2800 

Kranti                      3042 3250 3025 3106 

PDZ 1 2968 3133 3392 3164 

Mean 2811 2956 3099 - 

CD (p=0.05) E= 256; F=133; E x F = NS; F x E = NS 

DOS: Oct 16; Recommended fertility level- 80 kg N, 40 kg P2O5, 40 kg K2O; 30 kg S/ha 
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Hisar 

PDZ 12 2198 2380 2195 2258 

PDZ 11 1905 1939 1867 1904 

RCH 1 2354 2702 2197 2418 

RH 749 2459 2525 2262 2416 

PM 29    2381 2499 2238 2372 

Kranti                      2309 2373 2120 2267 

PDZ 1 2147 2292 2058 2165 

Mean 2250 2387 2134 - 

CD (p=0.05) E= 199; F=172; E x F = NS 

DOS: Oct 22; Recommended fertility level- 80 kg N, 30 kg P2O5, 20 kg K2O/ha  

Ludhiana 

PDZ 12 1931  2266  2406 2201  

PDZ 11 2181  2471  2604 2419  

RCH 1 2352  2448  2650 2483  

RH 749 2401  2587  2704 2564  

PM 29    2212  2300  2458 2323  

Kranti                      2058  2221  2322 2200  

PDZ 1 2015  2111  2153 2093  

Mean 2164  2343  2471 - 

CD (p=0.05) E= 240; F= 87; E x F = NS 

DOS: Oct. 24; Recommended fertility level- 100 kg N,  30 kg  P2O5, 15 kg K2O/ha 

Sriganganagar 

PDZ 12 1482 1739 2093 1771 

PDZ 11 1351 1569 1500 1473 

RCH 1 1749 2183 2201 2044 

RH 749 2047 1900 2014 1987 

PM 29    1850 2022 1661 1844 

Kranti                      1781 1430 1786 1666 

PDZ 1 1598 1403 1543 1515 

Mean 1482 1739 2093  - 

CD (p=0.05) E= 259; F=NS; E x F = 346 

DOS: Oct 22; Recommended fertility level-  75 kg N,  40 kg  P2O5, 20 kg S/ha 

 

Gobhi sarson: Gobhi sarson entry GSH 1699 was evaluated at Kangra, Dhaula Kuan, Chatha, 

Ludhiana and Bajaura against the checks under different fertility levels (Table 3.3.2). At Kangra, 

GSH 1699 recorded seed yield 20.1, 80.5 and 8.8% higher over the checks GSL 1, Kranti and 

GSC 6, respectively. At Dhaula Kuan, the test entry recorded seed yield 28.2, 188 and 29.6% 

higher over the GSL 1, Kranti and GSC 6, respectively. At Chatha, GSH 1699 recorded higher 

seed yield over Kranti (3.4%) only, and lower yield compared to other checks. At Ludhiana, 

GSH 1699 recorded higher seed yield over GSL 1 (5.2%) only, and lower yield than the checks 

Kranti and GSC 6. At Bajaura, GSC 6 recorded higher seed yield (2571 kg/ha) compared to GSH 

1699 (2362 kg/ha). GSC 1699 recorded higher seed yield over GSL 1 (29.9%) and Kranti 

(23.8%) at Bajaura. 
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Application of 150% RDF significantly increased seed yield over 100% RDF and 

remained at par with 125% RDF at Kangra, Chatha, Ludhiana and Bajaura. At Dhaula Kaun, 

fertility levels did no influence seed yield markedly. 

 

Table 3.3.2: Seed yield (kg/ha) of gobhi sarson entries as influenced by different fertility 

levels  

Entries/ 

Varieties (E) 

Fertility levels (F) 

100% 

RDF  

125% 

RDF 

150% 

RDF 

Mean 

Kangra 

GSH 1699        2194 2245 2246 2228 

GSL 1 1792 1940 1832 1855 

Kranti 1151 1223 1328 1234 

GSC 6 1809 2088 2242 2047 

Filler 1678 1704 1726 1703 

Mean 1725 1840 1875 - 

CD (p=0.05) E= 165; F=46; E x F = NS 

DOS: Dec 18; Recommended fertility level-  50 kg N,  25 kg  P2O5, 25 kg K2O/ha 

Dhaula Kuan 

GSH 1699        1481 1037 1268 1440 

GSL 1 1324 555 1250 1123 

Kranti 1528 537 778 500 

GSC 6 1250 407 1157 1111 

Filler 1083 814 1250 1061 

Mean 976 1074 1094 - 

CD (p=0.05) E= 133; F=NS; E x F = NS 

DOS: Oct 30; Recommended fertility level-  120 kg N,  60 kg  P2O5, 40 kg K2O/ha 

Chatha 

GSH 1699        1148 1358 1367 1291 

GSL 1 1252 1417 1468 1379 

Kranti 1135 1285 1315 1245 

GSC 6 1383 1533 1548 1488 

Filler 1350 1500 1525 1458 

Mean 1254 1419 1445 - 

CD (p=0.05) E= 145; F=37; E x F = NS 

DOS: Nov 03; Recommended fertility level-  80kg N,  40 kg  P2O5, 20 kg K2O/ha 

Ludhiana 

GSH 1699        1646  1814  1860 1774  

GSL 1 1506  1740  1816 1687  

Kranti 2122  2497  2583 2401  

GSC 6 1767     1986  2117 1957  

Filler 1791  2000  2141 1977 

Mean 1766 2007 2103 - 

CD (p=0.05) E= 311; F= 122; E x F = NS 

DOS: Oct 23; Recommended fertility level-  100 kg N,  30 kg  P2O5, 15 kg K2O/ha 
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Bajaura 

GSH 1699        2009 2435 2642 2362 

GSL 1 1623 1840 1991 1818 

Kranti 1697 1929 2099 1908 

GSC 6 2191 2685 2837 2571 

Filler 1031 1207 1293 1177 

Mean 1710 2019 2172 - 

CD (p=0.05) E= 241; F= 168; E x F = NS 

DOS: Oct 25 

 

Taramira: Taramira entry RTM 1624 evaluated at Bawal, Navgaon, Morena, Jobner and Diggi 

against the checks T 27, RTM 314 and RTM 1351 under different fertility levels (Table 3.3.3). 

The test entry outperformed at Navgaon, Jobner and Diggi centres, however, yielded less at 

Bawal and Morena centres compared to checks. At Navgaon, the RTM 1624 recorded seed yield 

14.2, 11.5 and 10.7% higher over the checks T 27, RTM 314 and RTM 1351, respectively. At 

Jobner, the test entry recorded seed yield 15.0, 24.7 and 12.7% higher over the checks T 27, 

RTM 314 and RTM 1351, respectively. At Diggi, the entry RTM 1624 recorded seed yield 11.7, 

27.2 and 13.9% higher over the checks T 27, RTM 314 and RTM 1351, respectively. 

Application of 150% RDF significantly increased seed yield over 100% RDF and 

remained at par with 125% RDF at Bawal, Navgaon, Morena, Jobner and Diggi locations. 

 

Table 3.3.3: Seed yield (kg/ha) of taramira as influenced by different fertility levels 

Entries/ 

Varieties (E) 

Fertility levels (F) 

100% 

RDF  

125% 

RDF 

150% 

RDF 

Mean 

Bawal 

RTM 1624 461 590 614 555 

T 27 476 599 630 568 

RTM 314 622 748 784 718 

RTM 1351 600 732 777 703 

Filler 482 601 629 570 

Mean 528 654 686 - 

CD (p=0.05) E= 106; F=111; E x F = NS 

DOS: Oct 21; Recommended fertility level- 30kg N, 30 kg S/ha 

Navgaon 

RTM 1624 1352 1479 1500 1444 

T 27 1205 1282 1305 1264 

RTM 314 1225 1323 1336 1295 

RTM 1351 1226 1335 1354 1305 

Filler 1099 1193 1214 1169 

Mean 1221 1322 1342 - 

CD (p=0.05) E= 122; F=69; E x F = NS 

DOS: Nov 14; Recommended fertility level- 60kg N, 30 kg P2O5, 30kg K2O/ha  

Morena 

RTM 1624 1136 1401 1468 1335 
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T 27 1431 1539 1547 1506 

RTM 314 1338 1408 1513 1420 

RTM 1351 1528 1627 1698 1618 

Filler 1270 1310 1360 1313 

Mean 1341 1457 1517 - 

CD (p=0.05) E= 75; F=86; E x F = 27.5 

DOS: Nov 09; Recommended fertility level- 80 kg N, 40 kg  P2O5, 20 kg K2O/ha 

Jobner 

RTM 1624 1200 1301 1317 1272 

T 27 1043 1127 1148 1106 

RTM 314 951 1040 1069 1020 

RTM 1351 1074 1153 1159 1129 

Filler 966 1077 1111 1052 

Mean 1047 1139 1161 - 

CD (p=0.05) E= 117; F=60; E x F = NS 

DOS: Oct 23; Recommended fertility level-  30 kg N,  20 kg  P2O5 

Diggi 

RTM 1624 1179 1277 1291 1249 

T 27 1052 1145 1158 1118 

RTM 314 909 1000 1034 982 

RTM 1351 1029 1126 1134 1096 

Filler 998 1085 1117 1067 

Mean 1033 1127 1147 - 

CD (p=0.05) E= 89; F= 59; E x F = NS 

DOS: Oct 24; Recommended fertility level-  30 kg N,  20 kg  P2O5 

 

3.4  Developing resource efficient and resilient rapeseed- mustard based cropping 

systems under current and future climates 

Seed yield: Planting of mustard on raised beds recorded markedly higher seed yield (1675 kg/ha) 

over zero tillage (ZT) (1398 kg/ha). However, remained at par with conventional tillage (CT) 

(1587 kg/ha) at Chatha (Table 3.4.1). Raised bed planting increased seed yield by 19.8 and 5.6% 

compared to ZT and CT, respectively. Among cropping systems, green gram-mustard system 

recorded significantly higher mustard seed yield over pearl millet-mustard (14.2%) and maize-

mustard (16.5%), however, non-significantly higher over sesame-mustard system (5.0%) at 

Chatha. At Kanpur, raised bed planting of mustard increased mustard seed yield by 80.7 and 

11.0% significantly over ZT and CT, respectively. Green gram-mustard cropping system 

recorded markedly higher seed yield of mustard over urd-mustard (2.3%) and maize-mustard 

(3.8%) system at Kanpur. Raised bed planting produced significantly higher mustard seed yield 

over ZT (35.4%), however, non-significantly higher over CT (15.7%) at Pantnagar. Green gram-

mustard cropping system recorded significantly higher mustard seed yield over maize-mustard 

(27.5%) and non-significantly higher over urd-mustard system (8.5%) at Pantnagar. At Morena, 

raised bed planting of mustard recorded significantly higher mustard seed yield over ZT (48.9%) 

and CT (20.9%). Green gram-mustard cropping system recorded non-significantly higher 

mustard seed yield at Morena.  
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Table 3.4.1: Effect of cropping systems and planting methods on seed yield (kg/ha) of 

Indian mustard 

Cropping systems (CS) 

Tillage system (TS) 

Mean 
Raised bed 

planting  

Zero Tillage Conventional 

tillage 

Chatha 

Pearl millet- mustard 1593 1352 1482 1476 

Sesame- mustard 1725 1450 1642 1606 

Green gram- mustard 1842 1508 1708 1686 

Maize- mustard 1542 1283 1517 1447 

Mean 1675 1398 1587 - 

CD (p=0.05) TS=115; CS=95; Interaction =NS 

DOS: Nov 14; Recommended fertility level-  80 kg N,  40 kg  P2O5, 20 kg K2O/ha  

Kanpur 

Green Gram - mustard  2353 1298 2151 1934 

Urd- mustard 2315 1279 2077 1890 

Maize- mustard 2283 1268 2033 1862 

Mean 2317 1282 2087 - 

CD (p=0.05) TS=20; CS=29; Interaction =NS 

DOS: Nov 11; Recommended fertility level-  120 kg N,  60 kg  P2O5, 60 kg K2O /ha 

Pantnagar 

Maize-mustard 1766 1336 1611 1571 

Green Gram -mustard 2376 1655 1978 2003 

Urd-mustard 2106 1622 1811 1846 

Mean 2083 1538 1800 - 

CD (p=0.05) TS=157; CS=166; Interaction =NS 

 DOS: Oct 18 ; Recommended fertility level-  120 kg N,  40 kg  P2O5, 20 kg K2O/ha 

Morena 

Pearl millet-Mustard 2166 1400 1140 1569 

Sesame-Mustard 1828 1320 1542 1563 

Green gram-Mustard 2258 1437 1997 1897 

Maize-Mustard 2131 1424 1923 1826 

Soybean-Mustard 2086 1451 1874 1804 

Cluster bean-Mustard 2079 1392 1904 1792 

Mean 2091 1404 1730 - 

CD (p=0.05) TS=131; CS=337; Interaction =124 

DOS: Nov 05; Recommended fertility level-  80 kg N,  40 kg  P2O5, 20 kg K2O/ha 

 

System productivity: Raised bed planting recorded significantly higher system productivity 

over ZT (23.7%)and CT (5.0%) at Chatha (Table 3.4.2). Among cropping systems, green gram-

mustard system recorded markedly higher system productivity over pearl millet-mustard 

(40.4%), sesame-mustard (24.4%) and maize-mustard (28.1%) at Chatha. At Pantnagar, raised 

bed planting of mustard produced significantly higher system productivity over ZT (45.1%) and 

CT (12.1%). Green gram-mustard cropping system recorded significantly higher system 

productivity over maize-mustard (49.6%) and urd-mustard (10.2%) system at Pantnagar. Raised 
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bed planting and green gram mustard/cluster bean-mustard cropping system recorded non-

significantly higher system productivity at Morena.  

Thus, raised bed planting of mustard and green gram-mustard cropping system found most 

productive at all the locations. 

 

Table 3.4.2: Effect of cropping systems and planting methods on system productivity 

(kg/ha) of Indian mustard-based cropping systems 

Cropping systems (CS) 

Tillage system (TS) 

Mean 
Raised bed 

planting  

Zero Tillage Conventional 

tillage 

Chatha 

Pearl millet- mustard 2572 2118 2367 2352 

Sesame- mustard 2887 2310 2769 2655 

Green gram- mustard 3636 2822 3452 3303 

Maize- mustard 2737 2312 2684 2578 

Mean 2958 2391 2818 -  

CD (p=0.05) TS=111; CS=124; Interaction =NS 

DOS: Nov 14; Recommended fertility level-  80 kg N,  40 kg  P2O5, 20 kg K2O/ha  

Pantnagar 

Maize-mustard 3170 1740 2948 2619 

Green Gram -mustard 4586 3185 3983 3918 

Urd-mustard 3973 3158 3536 3556 

Mean 3910 2694 3489 - 

CD (p=0.05) TS=283; CS=244; Interaction =NS 

 DOS: Oct 18 ; Recommended fertility level-  120 kg N,  40 kg  P2O5, 20 kg K2O/ha 

Morena 

Pearl millet-Mustard 3582 2581 3105 3089 

Sesame-Mustard 2888 1988 2411 2429 

Green gram-Mustard 3786 2529 3377 3231 

Maize-Mustard 3400 2348 3162 2970 

Soybean-Mustard 3281 2269 2926 2825 

Cluster bean-Mustard 3649 2541 3514 3235 

Mean 3431 2376 3083 - 

CD (p=0.05) TS=NA; CS=NA; Interaction =NA 

DOS: Nov 05; Recommended fertility level-  80 kg N,  40 kg  P2O5, 20 kg K2O/ha 

NA: Not available 

 

3.5 Enhancing drought and heat tolerance in rapeseed-mustard through microbes 

 

Irrigation frequency significantly influenced mustard seed yield at all the locations (Table 

3.5.1). Application of two irrigations markedly increased seed yield compared to no irrigation 

and one irrigation at Sriganganagar (31.4 & 15.3%), Hisar (15.0 & 6.5%), Ludhiana (32.9 & 

9.9%), Banda (55.0 & 18.2%), Varanasi (42.7 & 17.5%), Jobner (50.6 & 24.5%), Nagpur (101.2 

& 21.0%) and SK Nagar (84.6 & 39.5%), respectively. At Chatha, Bawal, Dholi and Morena, 
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application of two irrigations significantly increased mustard seed yield by 62.3, 17.4, 37.9 and 

8.0% over no irrigation, respectively but, remained on par with one irrigation. 

 Seed inoculation with microbes significantly increased seed yield at all the locations 

except at Hisar and Ludhiana (Table 3.5.1). Seed inoculation markedly increased seed yield with 

MRD 17 at Morena (18.5%) and Nagpur (22.0%), with Biophos and Biophos
+
 at Bawal (12.3%), 

with CRIDA MI-I at Sriganganagar (24.6%), Banda (18.9%) and Varanasi (42.8%), with CRIDA 

MI-II at Chatha (23.3%), Dholi (31.1%), Jobner (18.7%) and SK Nagar (24.9%) over the control. 

At Ludhiana MKS 6 and at Hisar CRIDA MI-I recorded non-significantly higher seed yield over 

the control. 

Interaction: Interaction effects of irrigation levels and microbial inoculation showed significant 

increase in seed yield at Sriganganagar, Hisar, Banda, Morena and SK Nagar. At Sriganganagar, 

seed yield increased over no inoculation and no irrigation, one irrigation and two irrigations by 

57.2, 54.8 and 31.6% with two irrigation+CRIDA MI-II, by 27.9, 22.7 and 5.3% with two 

irrigation+MRD 17 at Hisar, by 85.8, 52.8 and 16.2% with two irrigation+CRIDA MI-I at 

Banda, by 28.1, 22.5 and 17.8% with two irrigation+MRD 17 at Morena, and by 139, 103 and 

10.8% with two irrigation+MKS 6 at SK Nagar, respectively. 

 

Table 3.5.1: Seed yield (kg/ha) of Indian mustard as influenced by irrigation levels and 

microbial inoculants 

Irrigation 

frequency  (I) 

Microbial inoculants (M) Mean 

MRD 

17 

MKS6 Biophos and 

Biophos
+
 

CRIDA 

MI-I 

CRIDA 

MI- II 

Control 

Chatha 

No irrigation 933 921 984 1005 1050 892 964 

One irrigation  1437 1403 1523 1548 1569 1217 1450 

Two irrigations  1525 1555 1620 1650 1668 1370 1565 

Mean 1299 1293 1375 1401 1429 1159 - 

CD (p=0.05) I=129; M=83; Interaction=NS 

DOS: Oct 26 ; Recommended fertility level-  80 kg N,  40 kg  P2O5, 20 kg K2O/ha 

Sriganganagar 

No irrigation 1509 1597 1901 1780 1728 1652 1694 

One irrigation  1822 2018 1975 2405 1686 1678 1931 

Two irrigations  2398 1962 2004 2423 2597 1974 2226 

Mean 1910 1859 1960 2203 2004 1768 - 

CD (p=0.05) I=254; M=171; Interaction=132 

DOS: Oct 25 ; Recommended fertility level-  75 kg N,  40 kg  P2O5, 20 kg S/ha 

Hisar 

No irrigation 2114 2104 2247 2214 2268 2165 2185 

One irrigation  2264 2496 2121 2600 2410 2258 2358 

Two irrigations  2770 2282 2478 2407 2502 2631 2512 

Mean 2383 2294 2282 2407 2394 2351 - 

CD (p=0.05) I=134; M=NS; Interaction=197 

DOS: Oct 14 ; Recommended fertility level-  80 kg N,  30 kg  P2O5, 20 kg K2O/ha 

Ludhiana 

No irrigation 1551 1497 1646 1618 1585 1402 1550 
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One irrigation  1916 2016 1837 1842 

 

1907 1726 1874 

Two irrigations  2202 2182 2052 1984 2102 1837 2060 

Mean 1890 1898 1845 1815 1865 1655 - 

CD (p=0.05) I=80; M=NS; Interaction=NS 

DOS: Oct 26 ; Recommended fertility level-  100 kg N,  30 kg  P2O5, 15 kg K2O/ha 

Bawal 

No irrigation 1724 1758 1943 1743 1807 1698 1778 

One irrigation  1942 1987 2176 1960 2010 1950 2004 

Two irrigations  2052 2074 2243 2062 2083 2014 2088 

Mean 1906 1940 2121 1922 1967 1888 - 

CD (p=0.05) I=162; M=117; Interaction=NS 

DOS: Oct 23 ; Recommended fertility level-  80 kg N,  30 kg  P2O5, 20 kg K2O/ha 

Banda 

No irrigation 1680 1710 1900 1940 1960 1620 1800 

One irrigation  2460 2580 2370 2390 2360 1970 2360 

Two irrigations  2640 2810 2960 3010 2740 2590 2790 

Mean 2260 2370 2410 2450 2350 2060 - 

CD (p=0.05) I=40; M=50; Interaction=150 

DOS: Oct 26 ; Recommended fertility level-  120 kg N,  40 kg  P2O5, 20 kg K2O/ha 

Dholi 

No irrigation 1145 1280 1214 1304 1354 1052 1225 

One irrigation  1297 1513 1909 1965 1618 1278 1597 

Two irrigations  1656 1661 1495 1730 2074 1520 1689 

Mean 1366 1485 1539 1666 1682 1283 - 

CD (p=0.05) I=156; M=257; Interaction=NS 

DOS: Nov 18 ; Recommended fertility level-  80 kg N,  40 kg  P2O5, 40 kg K2O/ha 

Morena 

No irrigation 2870 2466 2678 2789 2567 2405 2629 

One irrigation  2979 2575 2787 2898 2676 2514 2738 

Two irrigations  3080 2676 2888 2999 2777 2615 2839 

Mean 2976 2572 2784 2895 2673 2511 -  

CD (p=0.05) I=103; M=91; Interaction=39 

DOS: Nov 13 ; Recommended fertility level-  150 kg N,  50 kg  P2O5, 25 kg K2O/ha 

Varanasi 

No irrigation 1133 1035 1274 1319 1280 935 1163 

One irrigation  1300 1233 1544 1655 1613 1135 1413 

Two irrigations  1620 1435 1802 1902 1858 1344 1660 

Mean 1351 1234 1540 1625 1584 1138 - 

CD (p=0.05) I=95; M=146; Interaction=NS 

DOS: Nov 23 ; Recommended fertility level-  120 kg N,  60 kg  P2O5, 60 kg K2O/ha 

Jobner 

No irrigation 979 1002 1020 1041 1067 873 997 

One irrigation  1169 1195 1216 1273 1303 1082 1206 

Two irrigations  1460 1501 1517 1566 1589 1380 1502 
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Mean 1203 1233 1251 1293 1320 1112 - 

CD (p=0.05) I=95; M=86; Interaction=NS 

DOS: Oct 27 ; Recommended fertility level-  60 kg N,  40 kg  P2O5, 0 kg K2O/ha 

Nagpur 

No irrigation 510 500 457 477 487 374 467 

One irrigation  812 789 753 771 802 735 777 

Two irrigations  1044 948 961 951 908 830 940 

Mean 788 746 724 733 732 646 - 

CD (p=0.05) I=64; M=36; Interaction=NS 

DOS: Nov 12 ; Recommended fertility level-  80 kg N,  40 kg  P2O5, 40 kg K2O/ha 

SK Nagar 

No irrigation 629 1001 718 789 1019 699 809 

One irrigation  1151 1093 1022 1125 1209 824 1071 

Two irrigations  1356 1672 1493 1383 1553 1509 1494 

Mean 1045 1255 1078 1099 1261 1010 - 

CD (p=0.05) I=154; M=107; Interaction=186 

DOS: Oct 30 ; Recommended fertility level-  50 kg N,  00 kg  P2O5, 00 kg K2O/ha 

 

 The experiment was conducted with only MRD 17 and MKS 6 inoculants at Imphal and 

Jhansi centres (Table 3.5.2). At Imphal, two irrigations markedly increased seed yield by 37.6 

over no irrigation. Seed inoculation with MKS 6 recorded significantly higher seed yield by 

25.0% over no inoculation at Imphal. At Jhansi, two irrigations markedly increased seed yield by 

81.6% over no irrigation. No seed inoculation recorded non-significantly higher seed yield over 

MKS 6 and significantly higher over MRD 17 at Jhansi. 

 

Table 3.5.2: Seed yield (kg/ha) of Indian mustard as influenced by irrigation levels and 

microbial inoculants at Imphal and Jhansi centres 

Irrigation frequency 

(I) 

Microbial inoculants (M) Mean 

MRD 17 MKS6 Control 

Imphal 

No irrigation 1071 1179 1050 1100 

One irrigation  1244 1647 1237 1376 

Two irrigations  1481 1715 1347 1514 

Mean 1265 1514 1211 - 

CD (p=0.05) I=237; M=223; Interaction=NS 

DOS: Nov 23 ; Recommended fertility level-  60 kg N,  30 kg  P2O5, 30 kg K2O/ha 

Jhansi 

No irrigation 731 757 824 771 

One irrigation  1115 1178 1211 1168 

Two irrigations  1371 1388 1429 1396 

Mean 1072 1108 1155 - 

CD (p=0.05) I=81; M=42; Interaction=NS 

DOS: Nov 07 ; Recommended fertility level-  80 kg N,  40 kg  P2O5, 40 kg K2O, 20 kg S/ha 

Note: not conducted as per technical programme 
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 Application of two irrigations recorded maximum RWC (%) at Nagpur and Hisar (Table 

3.5.3). However, at SK Nagar, non-significantly higher RWC was recorded in case of no 

irrigation. Microbial inoculants significantly influenced RWC at Nagpur and non-significantly at 

SK Nagar. Inoculation with Biophos and Biophos
+
 at Hisar, with MRD 17 at Nagpur and 

CRIDA MI-II at SK Nagar recorded highest RWC. 

 

 Application of two irrigations recorded maximum net returns at Chatha, Jhansi, Varanasi, 

Jobner, Nagpur, Imphal, Bawal and Banda over no irrigation. Seed inoculation increased net 

returns with CRIDA MI-II at Chatha (35.8%), Jobner (31.6%) and Bawal (71.8%), with no 

inoculation at Jhansi, with CRIDA MI-I at Varanasi (79.7%) and Banda (23.5%), with MRD 17 

at Nagpur (47.8%), and with MKS 6 at Imphal (99.6%) compared to control.  

 

Table 3.5.3: Relative water content and net returns of Indian mustard as influenced by 

irrigation and microbial inoculants 
 RWC (%) Net returns (Rs/ha) 

Hisar
*
 Nagpur

*
 SK 

Nagar
**

 

Chatha Jhansi
#
 Varanasi Jobner Nagpur Imphal

#
 Bawal Banda 

Irrigation frequency 

No irrigation 61.3 50.7 82.9 26550 17148 33545 24178 6127 8968 25176 81545 

One 

irrigation 

56.7 66.1 84.5 48126 40792 43796 32716 17427 20185 40338 
112340 

Two 

irrigations 

63.8 78.8 85.4 52479 52978 53989 45469 24144 25304 43732 
135985 

CD (p=0.05) NA 1.5 NS NA 3798 NA 4405 2997 NA 7619 2177 

Microbial inoculants 

MRD 17 64.3 68.8 83.5 41083 34457 39350 32613 18554 15175 29824 106639 

MKS6 60.3 66.7 83.2 40827 36523 33705 34020 16651 26169 35603 112548 

Biophos and 

Biophos
+
 

66.5 64.6 84.1 44676 - 48377 34678 15663 - 38152 
115027 

CRIDA MI-I 58.3 65.7 84.5 45852 -  52458 36683 15928 - 44067 117500 

CRIDA MI- 

II 

54.5 63.6 86.2 47154 -  50463 37915 16044 - 44780 
112863 

Control 41.9 61.8 84.2 34719 39939 29186 28820 12557 13113 26065 95162 

CD (p=0.05) NA 1.75 NS NA 1994 NA 3975 1664 NA 11537 2798 
*
Not mentioned stage of observation, 

**
At 65 DAS before irrigation, NA: Not available, 

#
Treatment missing 
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3.6 Response of macro and micro nutrient bio-fertilizers in enhancing rapeseed-mustard 

productivity and soil health 

The experiment was initiated during 2020-21 at 16 locations. Application of 100% RDF 

significantly increased mustard seed yield at Kangra, Chatha, Pantnagar, Moena, Dholi, 

Varanasi, SK Nagar, Shillongani, Bawal and Bharatpur compared to control (165.3, 108.2, 80.9, 

68.4, 32.3, 45.2, 44.6, 57.0, 25.9 and 66.1%, respectively) and 75% RDF (18.4, 14.4, 9.9, 3.3, 

5.1, 14.9, 13.9, 29.6, 6.9 and 13.7%, respectively) (Table 3.6.1). Whereas, at Khudwani, Hisar, 

Sriganganagar, Kota, Bhubneswar and Imphall seed yield increased significantly with 100% 

RDF over control (33.5, 8.3, 19.6, 46.2, 105.8 and 7.5%, respectively) and non-significantly over 

75% RDF. 

Seed inoculation with combination of biofertilizers PSMO + Azotobacter+ KMB + ZSB 

recorded significantly higher seed yield at Chatha (1303 kg/ha), Sriganganagar (2315 kg/ha), 

Pantnagar (2178 kg/ha), Morena (3249 kg/ha), Kota (2004 kg/ha), Varanasi (1680 kg/ha), SK 

Nagar (1756 kg/ha), Bhubneswar (967 kg/ha), Bawal (2068 kg/ha) and Bharatpur (2339 kg/ha), 

and non-significantly higher at Khudwani (1552 kg/ha) and Shillongani (762 kg/ha). Whereas, 

ZSB at Kangra (1615 kg/ha), Hisar (2658 kg/ha) and Dholi (1859 kg/ha), and KMB at Imphal 

(1522 kg/ha) recorded markedly higher seed yield over rest of the biofertilizers. 

  

Table 3.6.1 Seed yield (kg/ha) of Indian mustard as influenced by different fertility levels 

and liquid biofertilizers 

Fertility level 

(F) 

Liquid biofertilizers (LB) Mean 

PSMO Azotobacter KMB ZSB PSMO + 

Azotobacter+ 

KMB + ZSB 

Khudwani 

100% RDF  1656 1644 1688 1632 1726 1669 

75% RDF 1720 1540 1196 1335 1820 1522 

Control  996 1420 1465 1258 1111 1250 

Mean 1457 1535 1450 1408 1552 - 

CD (p=0.05) F=240;LB=NS; Interaction=332 

DOS: Oct 13 ; Recommended fertility level-  80 kg N,  50 kg  P2O5, 40 kg K2O, 25 kg S/ha 

Kangra 

100% RDF  2041 2089 1755 2283 1885 2011 

75% RDF 1647 1715 1618 1753 1760 1699 

Control  764 771 723 808 723 758 

Mean 1484 1525 1365 1615 1456 - 

CD (p=0.05) F=86; LB=96; Interaction = LB @ F: 167; F@ LB: 163 

DOS: Oct 17 ; Recommended fertility level-  50 kg N,  25 kg  P2O5, 25 kg K2O/ha 

Chatha 

100% RDF  1517 1533 1433 1396 1647 1505 

75% RDF 1350 1383 1242 1150 1450 1315 

Control  767 775 683 579 813 723 

Mean 1211 1231 1119 1042 1303 - 

CD (p=0.05) F=100; LB=124; Interaction=NS 

DOS: Oct 26 ; Recommended fertility level-  80 kg N,  40 kg  P2O5, 20 kg K2O/ha 

Hisar 
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100% RDF  2572 2663 2687 2591 2756 2654 

75% RDF 2646 2627 2684 2580 2697 2647 

Control  2203 2618 2268 2801 2359 2450 

Mean 2473 2636 2546 2658 2604  - 

CD (p=0.05) F=164; LB=128; Interaction = LB @ F: 244; F@ LB: 254 

DOS: Oct 15 ; Recommended fertility level-  80 kg N,  30 kg  P2O5, 20 kg K2O/ha 

Sriganganagar  

100% RDF  2247 2305 2217 2076 2535 2276 

75% RDF 2115 2357 1957 1921 2374 2145 

Control  2022 1938 2018 1499 2036 1903 

Mean 2128 2200 2064 1832 2315 - 

CD (p=0.05) F=164; LB=96; Interaction=215 

DOS: Oct 25 ; Recommended fertility level-  75 kg N,  40 kg  P2O5, 20 kg S/ha 

Pantnagar  

100% RDF  2378 2253 1824 1680 2884 2204 

75% RDF 2184 1776 2006 2002 2064 2006 

Control  1196 945 1334 1030 1586 1218 

Mean 1919 1658 1721 1571 2178 - 

CD (p=0.05) F=95; LB=146; Interaction = LB @ F: 302; F@ LB: 315 

DOS: Oct 23 ; Recommended fertility level-  120 kg N,  40 kg  P2O5, 20 kg K2O/ha 

Morena  

100% RDF  3140 3019 2842 3261 3349 3122 

75% RDF 3039 2918 2741 3160 3248 3021 

Control  2940 2819 2642 3061 3149 2922 

Mean 3040 2919 2742 3161 3249 -  

CD (p=0.05) F=98; LB=124; Interaction=49 

DOS: Nov 13 ; Recommended fertility level-  150 kg N,  50 kg  P2O5, 25 kg K2O/ha 

Dholi 

100% RDF  1842 1884 1847 1996 1929 1899 

75% RDF 1675 1837 1713 1926 1882 1807 

Control  1254 1402 1283 1654 1582 1435 

Mean 1590 1708 1615 1859 1798 - 

CD (p=0.05) F=93; LB=79; Interaction=NS 

DOS: Nov 17 ; Recommended fertility level-  80 kg N,  40 kg  P2O5, 40 kg K2O/ha 

Kota  

100% RDF  2295 1902 2161 2036 2329 2145 

75% RDF 1779 1890 2152 1951 2059 1966 

Control  1486 1470 1332 1423 1625 1467 

Mean 1854 1754 1882 1803 2004 - 

CD (p=0.05) F=192; LB=194; Interaction=335 

DOS: Oct 23 ; Recommended fertility level-  100 kg N,  50 kg  P2O5, 30 kg K2O/ha 

Varanasi  

100% RDF  1894 1850 1758 1789 2005 1859 

75% RDF 1668 1576 1539 1623 1677 1617 

Control  1305 1316 1205 1217 1357 1280 
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Mean 1622 1581 1501 1543 1680 - 

CD (p=0.05) F=77; LB=81; Interaction=NS 

DOS: Nov 03 ; Recommended fertility level-  120 kg N,  60 kg  P2O5, 60 kg K2O/ha 

SK Nagar  

100% RDF  1802 2024 1977 1794 2004 1920 

75% RDF 1660 1649 1690 1584 1840 1685 

Control  1297 1362 1222 1334 1425 1328 

Mean 1587 1678 1630 1571 1756 - 

CD (p=0.05) F=185; LB=131; Interaction=NS 

DOS: Oct 30 ; Recommended fertility level-  50 kg N,  50 kg  P2O5, 00 kg K2O/ha 

Kanke  

100% RDF  1633 1729 1279 1479 1438 1512 

75% RDF 550 521 625 938 667 660 

Control  136 124 131 138 129 132 

Mean 773 791 678 852 745 - 

CD (p=0.05) F=173; B=NS 

DOS: Oct 26 ; Recommended fertility level-  120 kg N,  40 kg  P2O5, 20 kg K2O/ha 

Shillongani  

100% RDF  861 891 854 840 905 870 

75% RDF 646 750 621 557 780 671 

Control  548 580 544 499 600 554 

Mean 685 740 673 632 762  - 

CD (p=0.05) F=102; LB=NS; Interaction=NS 

DOS: Nov 13 ; Recommended fertility level-  60 kg N,  30 kg  P2O5, 30 kg K2O/ha 

Bhubhaneshwar  

100% RDF  1053 1115 1016 1001 1156 1068 

75% RDF 986 1025 966 912 1074 993 

Control  522 547 437 420 671 519 

Mean 854 896 806 777 967 - 

CD (p=0.05) F=80; LB=63; Interaction=NS 

DOS: Dec 08 ; Recommended fertility level-  80 kg N,  40 kg  P2O5, 40 kg K2O/ha 

Imphal  

100% RDF  1180 1380 1523 937 1030 1210 

75% RDF 1337 1490 1560 980 1223 1318 

Control  1133 1170 1483 840 1003 1126 

Mean 1217 1347 1522 919 1086 - 

CD (p=0.05) F=36; LB=53; Interaction=NS 

DOS: Nov 21 ; Recommended fertility level-  60 kg N,  30 kg  P2O5, 30 kg K2O/ha 

Bawal 

100% RDF  2055 2016 2059 1972 2265 2073 

75% RDF 1920 1888 1911 1853 2128 1939 

Control  1647 1596 1626 1553 1812 1646 

Mean 1874 1833 1865 1792 2068 - 

CD (p=0.05) F=108; LB=153; Interaction=NS 

DOS: Nov 21 ; Recommended fertility level-  80 kg N,  30 kg  P2O5, 20 kg K2O, 40 kg S/ha 



CP21 

 

Bharatpur 

100% RDF  2569 2480 2583 2774 2821 2645 

75% RDF 2241 2490 2208 2166 2527 2326 

Control  1585 1623 1506 1573 1670 1592 

Mean 2132 2198 2099 2171 2339  

CD (p=0.05) F = 182; LB = 125; Interaction = LB @ F: 216; F@ LB: 263  

DOS: Oct 14; Recommended fertility level- 80 kg N, 40 kg P2O5, 40 kg K2O/ha 

Note: Kanke centre data are not correct, and not interpreted 

PSMO: Phosphate solubilizing microorganism; KMB: Potassium mobilizing biofertilizer; ZSB: 

Zinc solubilizing biofertilizer  

 

 Application of 100% RDF recorded maximum net returns at Chatha, Kota, Varanasi, 

Imphal and Bawal centres. Seed inoculation with PSMO+Azotobacter+KSM+ZSB at Chatha, 

Kota and Varanasi, with KMB at Imphal and ZSB at Bawal recorded highest net returns (Table 

3.6.2). 

 

Table 3.6.2 Net returns of Indian mustard as influenced by different fertility levels and 

liquid biofertilizers 

Treatment 

 

Net returns (Rs/ha) 

Chatha Kota Varanasi Kanke Imphal Bawal 

Fertility levels 

100% RDF 50679 73135 63602 46791 13632 53918 

75% RDF 42891 66172 32479 6781 19671 50719 

Control 18672 46984 25193 -14240 15310 37452 

CD (p=0.05) NA 8916 NA 8220 NA 3777 

Liquid biofertilizers 

PSMO 38805 61977 36965 13562 16167 41716 

Azotobacter 39709 57359 35480 15833 21920 47291 

KMB 34542 63276 32741 10327 29688 42867 

ZSB 30920 59632 34254 18109 2991 54253 

PSMO + Azotobacter+ 

KMB + ZSB 

43093 68241 38811 7721 10256 50686 

CD (p=0.05) NA 8990 NA 5600 NA 3432 

NA: Not available 

Kanke results not interpreted 

PSMO: Phosphate solubilizing microorganism; KMB: Potassium mobilizing biofertilizer; ZSB: 

Zinc solubilizing biofertilizer 
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Disease Scenario  

During 2021-21, moderate to severe occurrence of Alternaria blight and white rust diseases was 

recorded at all locations. Low to moderate prevalence of downy mildew was observed at the 

cotyledonary stage at PNT. Powdery mildew severity was moderate to high at SKN and PNT. Low to 

moderate incidence of Sclerotinia rot was observed at MOR, HSR, LDH, BPR and PNT. Different trials 

were sown on dates as given below:  

 

Centre 
Date of sowing of different trials 

4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.9 

PNT 
23.10.2020 

(A and B) 
23.10.2020 23.10.2020 24.10.2020 23.10.2020 24.10.2020 - 27.10.2020 

HSR 
27.11.2020 

(B) 
27.11.2020 27.11.2020 27.11.2020 27.11.2020 27.11.2020 - 

27.11.2020 
 

LDH 
02.11.2020 

(A and B) 
02.11.2020 02.11.2020 02.11.2020 04.11.2020 04.11.2020 - - 

SGN 
28.10.2020 

(A) 
- 28.10.2020 - 28.10.2020 28.10.2020 - 28.10.2020 

NDH 
09.11.2020 

(A) 
09.11.2020 - - - - - - 

MOR 
12.11.2020 
(A and B) 

12.11.2020 13.11.2020 13.11.2020 - 13.11.2020 - 31.10.2020 

SKN 
20.11.2020 

(A) 
20.11.2020 - - - 20.11.2020 - - 

JAG 
29.10.2020 

(A) 
29.10.2020 - - - 29.11.2020 23.11.2020 - 

DOL 
16.11.2020 

(A and B) 
16.11.2020 17.11.2020 - 16.11.2020 17.11.2020 18.11.2020 05.11.2020 

SHL 
17.11.2020 

(A and B) 
18.11.2020 21.11.2020 - 22.11.2020 21.11.2020 27.11.2020 16.10.2020 

BPR 
26.10.2020 

(B) 
- - 05.11.2020 26.10.2020 - - 26.10.2020 

JHS - - - - - - - - 

VAR 
05.11.2020 

(B) 
- 05.11.2020 - - - - - 

BND 
30.10.2020 

(A) 
- - - - - - - 

NBPGR - - - - 13.11.2020 - -  

CHT - 26.10.2020 26.10.2020 - - - - - 

4.1. Screening of AVT-1 and AVT-2 Brassica breeding material 

Natural conditions: DOL, SHL, NDH, HSR, JHS, MOR, PNT, SGN, JAG, LDH, BND, SKN and VAR. 

 Artificial conditions: AB: DOL, SHL, PNT, HSR, LDH WR: PNT, HSR, MOR and LDH; DM: JHS, PNT; 

SR: LDH, HSR, MOR, PNT and BPR. 

Total 34 breeding lines with 10 checks were sown in single 3-m row in randomized completely 

block design (RCBD) with 2 replications. Susceptible checks were used after every two test rows. Under 

artificial conditions, repeated inoculation was done after collecting inoculum from naturally infected 

plants for AB to facilitate the secondary spread. For screening against WR and DM, the oosporic 

material of local isolate was added with seed after grinding hypertrophied plant material collected from 

the previous year’s crop as per standard procedure. 

4. Plant Pathology  
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Observations on WR (75 DAS), DM (20 DAS), AB (90 DAS) on leaves (ABL), PM (100 DAS) and 

SR (% incidence) were recorded at 75 and/or 90-100 days after sowing (DAS) depending upon location 

under natural and artificial conditions. Number of staghead and Alternaria pod blight (ABP) severity were 

recorded 15-days before harvest. The results are given in table 4.1.1-5. Data of VAR were not as per the 

technical programme, and disease severity below 20% in susceptible check of JAG, LDH (ABL), SGN, 

PNT, LDH (ABP) are therefore, excluded from tables. All disease data recorded in per cent were 

converted as arc sin transformation value. None of the entries showed tolerance/resistance to AB, PM 

and SR (Table 4.1.3). 

WR: Under natural condition, 9IJ5001 (Q hybrid), DRMR 2017-16, AKMS 19-8, HNS0702, (Bn) were 

found resistant at all five locations (Table 4.1.2). Under artificial condition DRMR 2017-16, 9IJ5001 (Q 

hybrid) and RCH1 (Bj), and AKGS 19-8, HNS 0702, GSH 1699, GSH 2180 and GSH 2196 (Bn) were 

found resistant to WR at MOR, HSR and PNT locations (Table 4.1.5). 

DM: KMR(E) 19-2, NPJ 230, SKM 1626, DRMR 2017-16, PDZ 12, 9IJ5001, RCH 1 of B. juncea and 

GSH 2180, GSH 2196, GSH 1699, HNS 0702 and AKGS 19-8 of B. napus showed resistance to DM at 

PNT (Table 4.1.3).  

4.2. Uniform Disease Nursery for major diseases 

Locations: SHL, MOR, DOL, NDH, PNT, HSR, JAG, LDH, VAR, JHS and SGN. 

Total 38 entries, with 9 checks, were sown in a single 3-m row with two replications in RCBD. 

Susceptible checks were sown after every two test rows. Observations on AB, WR, DM, PM severity 

and SR incidence were recorded under natural conditions (Tables 4.2.1-3).  

WR: DRMRQ-202, DRMR 2018-25, DRMRQ-1-22, PMW 18 and PAB 14-7 of B. juncea showed 

resistance reaction to WR under natural conditions with mean disease severity <10%, with the disease 

severity on Susceptible check Rohini was 26.5% (Table 4.2.3).    

SR: DRMRSJ 25, PAB 14-7, DRMRQ-202, DRMRSJ 361 and DRMRSJ 21 at MOR and SGN were 

found tolerant to SR with <10% incidence except PNT under natural condition (Table 4.2.2). 

4.3 National Disease Nursery (NDN) for Alternaria blight   

Locations: PNT, DOL, HSR, LDH, MOR, VAR and SHL.  

     Total 45 strains including 9 checks were sown in paired rows of 3 m length. Observation on AB 

was recorded on leaves 90/100 DAS at sillique formation stage and 15 days before harvesting under 

artificial inoculation conditions at SHL, DOL, PNT and HSR Reaction to AB, WR, and SR was also 

recorded from same trial (Table 4.3.1-2). DRMR 2018-1, PMW 18, DRMR-2018-37, DRMR 2018-41, 

DRMR 2018-25, and DRMRSJ-4 of B. juncea showed resistant reaction to WR (Table 4.3.2).  

4.4 National Disease Nursery (NDN) for white rust  

Locations: PNT, MOR, SHL, HSR and BPR (natural condition); LDH, NBPGR (artificial condition) 

   Total 59 genotypes, with 9 checks, were sown in paired-row of 3 m length between susceptible 

check. Observation for WR on leaves and stag head formation was recorded at 75, 100 DAS under 

artificial inoculation conditions. Reaction to AB, SR, DM and PM was also recorded under natural 

conditions (Table 4.4.1-2).  
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RH 1700-4, Varuna (A4A5)-936-279, Rohini (A4A5) 491, RJK (A4A5) 21, DRMR 2018-19, 

DRMR 2018-25 and DRMR 18-37-13 entries of B. juncea showed immune reaction to WR at MOR, 

PNT, HSR, LDH and BPR locations. Some of the promising strains sowing resistance to WR with <10% 

disease severity were DRMRSJ 7, DRMRCI 125, DRMRCT 132, DRMRSJ 4, DRMRSJ 206, DRMRSJ 

349, DRMR 18-36-12, DRMR 2018-41, RH 1700, RH 1400, RH 1400-1, RH 1700-1, PWR 13-8, PB 

(A4A5) 842 and PMW 18 (5 location). However, DRMR 2018-41 and RH 1400 were found consistently 

resistant to WR during 2018-19, 2019-20 and 2020-21 (Table 4.4.2). None of the entries of B. juncea 

showed resistance to SR at MOR and PNT.  

4.5 National Disease Nursery (NDN) for Sclerotinia rot 

Locations: PNT, HSR, LDH, BPR, VAR and SHL 

 Total 7 entries and 4 checks were sown in paired rows of 3 m length between susceptible check 

(Rohini, RL 1359 and NRCYS-5-2) and tolerant check NPC 16. Stem inoculation was done to ensure 

uniform SR infection. Per cent SR incidence artificial was recorded prior to harvest and mean lesion size 

(cm) was also measured 3 weeks after inoculation.  In addition, reaction to AB, WR and DM was also 

recorded (Table 4.5.1-2). None of the entries of B. juncea showed tolerance to SR. 

4.6 Screening of IVT entries of Brassica against different diseases  

Locations: MOR, DOL, SHL, PNT, HSR, LDH, SGN and JAG 

Total 134 strains including 9 checks were sown in single 3m row in RCBD with 2 replications. 

Susceptible check(s) were used after every 2 test rows. Susceptible variety ‘Rohini’ was used as filler. 

Observations on AB, WR, DM, PM, and SR were recorded at 75 and 100 DAS. Staghead incidence and 

AB severity on pod was recorded 15 days before harvesting. Entries showing resistance/ tolerance to 

AB, WR, DM, PM and SR under natural conditions are listed in Table 4.6.1-2). 

WR: TM 188, ORM 2019-01, 0IJ1010, DRMRCI 128, OIJ 1034, JC 36, and 0IJ5001 of B. juncea were 

found resistant and DRMR 2018-19, Rohini (A4A5) 936-279, PB(A4A5)-842, and PJK(A4A5)-21 were 

also found resistant to WR at three locations. While,almost all the entries of B. rapa ssp. Toria and B. 

rapa ssp. Yellow Sarson, B. napus escaped WR infection (Table 4.6.2).   

4.7 Assessment of yield loss and management of AB in rice-fellow mustard cropping 

system 

An experiment was conducted to asses the yield losses caused by the major diseases of rapesed-

mustard under rice-fellow-mustard cropping system at SHL, JAG, DOL and VAR locations using cv. 

varuna. Among different teatments at all locations foliar spray of Tebuconazole 50%+ trifloxistrobin 25% 

WG-FS @ 0.5g/l  gave maximum 54.3 per cent AB disease reduction over check followed by Iprodione 

50WP -FS @ 0.2% gave 52.6 per cent  reduction with incrase in yield by 49.7 and 70.1 per cent, 

respectively (Table 4.7).     

4.8 Epidemiology of DM, WR, AB, SR and PM diseases of Indian mustard 

Experiments on the epidemiology of foliar diseases of rapeseed-mustard were laid out at PNT, 

SHL, SKN, MOR, JAG, DOL and HSR using cvs. Varuna and local variety was sown on eight different 

dates at weekly interval starting from October 01 to November 19 without adopting any protection 

measures against pest and diseases (Table 4.8.1-8). 
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PNT  

Two cultivars Varuna and Kranti were sown at eight different dates. Downy mildew disease first 

appeared 8 DAS on Oct 22 sown Varuna and Kranti cultivars. Whereas, the maximum DM severity was 

between 20 DAS to 23 DAS on both the cultivars except in early sowing (Table 4.8.1c). WR disease first 

appeared 50 DAS on Oct 22, 29 and Nov 12 sown Varuna and Kranti (Table 4.8.1a). AB disease was 

first noticed at 50 DAS in Oct 22 sown crop on both the cultivars. Whereas on Oct 01 sown crop, the 

disease appeared late i.e. 71 DAS (Table 4.8.1b). AB on pods first appeared 83 DAS on late (Nov 19) 

sown crop. On early (Oct 01) sown crop, the symptoms on pod appeared late after 122 days of sowing 

which was 02 days late than last year (Table 4.8.1c).  

SHL 

 Experiment was laid out with cv. Varuna and TM 2. The crop was sown at 4 dates starting from 

Oct 29 to Nov 19 at weekly intervals to study the epidemiology of diseases. ABL was first observed 35 

DAS in Nov 19 sown TM 2.  AB on silique first appeared 83 DAS in Nov 19 sown cv TM 2 which 

appeared 95 DAS in early sown crop on Oct 29 on Varuna. Maximum disease severity was at 26.8% 

(120 DAS) in Nov 12 sown cv TM 2 (Table 4.8.2). Maximum yield was recorded in Oct 29 sown cv 

Varuna (18.67 q/ha) and 12.67 q/ha of TM 2. Yield data revealed that the best sowing time of crop in the 

region is last week of October (Table 4.8.2). 

SKN 

Experiment was laid out with cv. Varuna and GM 2 sown at 8 sowing dates starting from Oct 01 

to Nov. 19 at weekly intervals. Powdery mildew disease first appeared at 89 DAS instead of 79 DAS, 83 

DAS, 76 DAS during 2019-20, 2018-19, 2017-18, respectively on Nov 19 sown crop of cv Varuna and cv 

GM 2. The maximum disease severity was observed in Nov 19 sown cv Varuna (97.0%) and GM 2 

(90.5%). The maximum seed yield reduction was observed in late sown crop (Table 4.8.3). Although, 

highest yield was observed in Oct 01 sown GM 2 (16.59q/ha) and Varuna (15.7q/ha).   

MOR 

Experiment was laid out with cv. Varuna and Rohini as per technical programme. AB on leaf first 

appeared 47 DAS in Nov 19 sown cv Varuna and Rohini. Whereas, SR appeared at 90 DAS in late 

sown crop of Oct 29, Nov.05, Nov.12 and Nov.19(Table 4.8.4a). PM was observed first 80 DAS and was 

maximum 51.8 % reported in cv Rohini at 130 DAS in Nov 19 sown crop (Table 4.8.4b). WR was 

appeared first on 40 DAS in Nov. 19 sown Rohini and progressed till 120 DAS in Nov 05, and Nov 12 

sown crop. WR disease severity was maximum up to 44.9% in Nov 05 sown both cultivars. Maximum 

staghead (40.2%) was observed in Nov 12 sown Rohini. Maximum yield (34.0 q/ha) was recorded in Oct 

15 sown Rohini and 32.9 q/ha in Varuna (Table 4.8.4b). 

JAG 

Experiment on epidemiological studies of AB, WR and PM was laid out with cvs. Varuna and CG 

Sarson as per technical programme. Initiation of AB was reported at 40 DAS in Nov. 12 sown Varuna 

and CG Sarson and 19 Nov sown CG Sarson. PM was appeared first at 90 DAS on both cultivars in Nov 

12 and Nov 19 sown crop. WR first appeared at 50 DAS on both Varuna and CG Sarson sown on Nov 

12 and 19. (Table 4.8.5). 
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DOL 

Experiment was laid out using cv. Varuna and Rajendra Suflam with 8 dates of sowing starting 

from Oct 01 to Nov 19 at weekly intervals. AB was first observed in Oct 01 sown crop at 62 DAS and 76 

DAS on Varuna and Rajendra Suflam, respectively. The disease continued to progress on leaves up to 

140 DAS on both the cultivars (Table 4.8.6).  

HSR 

Experiment was conducted with 8 dates of sowing using cvs. Varuna and RH 30. WR appeared 

first at 36 DAS in Nov 12 sown RH 30 which was further spread in Nov 12 and Oct 29 sown crop (Table 

4.8.7a). Staghead formation observed first at 68 DAS on RH 30 in Oct 15 sown crop (Table 4.8.7b). AB 

appeared first 89 DAS on Oct 08, Nov 19 sown both cultivars (Table 4.8.7c).SR disease initiation was 

observed 70 DAS in Nov 19 sown cv Varuna and RH 30. Maximum incidence was 51.5% in cv. RH 30 

and 49.6% in cv. Varuna sown on Nov 05. While the maximum yield 33.8 q/ha was of Varuna and 32.9 

q/ha of RH 30 in Oct 01 sown crop (Table 4.8.7c). 

JHS 

 Experiment was conducted using RH 406 and Varuna cultivars with 8 sowing dates at weekly 

interval. AB appeared first on leaves at 58 DAS in Nov 19 and seen on pods at 62 DAS in Nov 05sown 

Varuna (Table 4.8.8a). DM first appeared at 10DAS in Nov 12 sown Varuna and Oct 29 sown RH 406, 

while WR appeared first at 59 DAS in Nov 19 sown Varuna (Table 4.8.8b). PM initiated at 70 DAS in 

Nov 19 sown Varuna. Optimum time of sowing in the Bundelkhand region for obtaining higher seed yield 

is first fortnight of Oct. 

4.9 Efficacy of fungicides against major diseases of rapeseed-mustard 

 The experiment was conducted at 9 locations in plot size 3x5m with 30x10 cm spacing using 

DRMRIJ 31 cultivar replicated thrice to study the efficacy of fungicides against major diseases. Ten 

plants from each plot were tagged for recording observations on AB, WR, PM and SR severity/ 

incidence. Data revealed that AB severity was minimum (19.1%) in Tebuconazole 50% + Trifloxostrobin 

25% WG@0.1% in comparison to control (34.5%). Although, all tested fungicides were effective to 

reduce AB severity over control both on leaves and pods (Table 4.9). WR severity was minimum 

(21.8%) in Metalaxyl 4% + Mancozeb 64% @ 0.25% over check (40.3%). PM severity was observed 

minimum (14.7%) in Azoxystrobin @0.1% over control (33.9%). Both Propiconazole 25% EC @0.1% 

and Tebuconazole 50% + Trifloxostrobin 25% WG@0.1% were found effective in reducing the incidence 

of SR upto 18.3% and 18.8% respectively, as compared to control (27.8%).   

4.10 Survey of farmer’s field for disease outbreak 

MOR  

Survey of farmer’s field to observe disease outbreak was conducted during crop 
season at adjoining areas of Morena district of Madhya Pradesh. During survey, AB 
disease severity observed very low to moderate in all areas. WR disease was appeared 
first on 10 Dec in late sown crop. However, the disease was observed moderate to high 
severity. Staghead formation was observed moderate to severe in late sown crop in all 
mustard growing areas of Chambal Division. SR disease first appeared on 15 Dec. PM 
was observed in most of the farmer’s field mainly on late sown crop.  
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SKN 

Survey was conducted of four farmer's field to observe the disease outbreak. PM 
disease was observed severe on late sown crop. In timely sown crop, PM disease 
severity was observed between 15-25 % and WR disease severity between 5-10 %. 

SHL 

Survey was conducted of farmer’s field in Nagaon and Morigaon districts of 
Assam. AB was appeared/observed in second fortnight of December. During the crop 
season, the disease severity ranged from 3.6 to 33.5 % at the farmer’s field. 
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Table 4.1.1: Reaction of AVT-I and AVT-II Brassica germplasm to Alternaria Blight under natural condition 

Code No. Entries 

% ABL severity (90 DAS) % ABP (15 days before harvest) 

SHL SGN DOL PNT  NDH BND Mean SHL SGN DOL PNT Mean 

SBG-20-01 RH 1999-42  31.6 29.0 37.0 33.1 21.4 23.7 29.3 19.6 22.9 23.3 34.7 25.1 

SBG-20-02 KMR (E) 19-2  32.0 30.3 34.7 31.6 20.4 19.1 28.0 17.4 24.1 22.2 33.1 24.2 

SBG-20-03 NPJ 229  30.4 31.4 32.7 28.3 20.9 23.7 27.9 18.8 16.4 21.1 34.7 22.8 

SBG-20-04 PRE 17-2  32.7 27.7 35.6 29.9 24.1 18.1 28.0 23.6 9.8 21.8 37.7 23.2 

SBG-20-05 PRE 17-5  32.5 29.4 33.0 29.9 20.0 15.8 26.8 19.1 10.5 20.2 36.2 21.5 

SBG-20-06 NPJ 231  32.7 26.7 38.5 31.6 19.4 19.7 28.1 22.8 16.8 28.4 34.7 25.7 

SBG-20-07 RGN 443  31.5 27.2 39.0 31.6 30.7 23.6 30.6 21.5 20.2 27.5 34.7 26.0 

SBG-20-08 DRMRHJ 2403  32.5 27.3 40.3 34.7 25.3 25.8 31.0 22.9 16.7 28.9 37.7 26.6 

SBG-20-09 DRMRCI 116  31.1 26.2 42.7 31.6 26.9 23.3 30.3 22.3 22.0 32.3 34.7 27.8 

SBG-20-10 NPJ 230  33.5 31.4 37.7 29.9 30.4 19.1 30.3 21.0 19.9 25.5 36.2 25.7 

SBG-20-11 PHR 8022 (Hybrid)  32.5 22.4 29.3 28.3 33.2 26.9 28.8 23.4 19.0 20.0 28.3 22.7 

SBG-20-12 AKMS-19-2  30.1 32.8 30.1 26.4 29.2 27.8 29.4 19.5 17.7 20.0 28.3 21.4 

SBG-20-13 KMR (E) 19-1  29.6 16.0 41.1 31.6 27.7 26.3 28.7 19.3 14.5 24.1 33.1 22.8 

SBG-20-14 DRMRCI 96  33.9 33.7 42.1 39.2 33.2 22.1 34.0 24.3 20.4 29.6 36.2 27.6 

SBG-20-15 RMM 10-1-1  29.4 22.3 39.8 31.6 31.1 24.7 29.8 22.4 14.2 28.3 34.7 24.9 

SBG-20-16 RH 1424  34.4 36.9 31.1 37.7 28.9 18.8 31.3 20.8 28.7 21.3 34.7 26.4 

SBG-20-17 SKM 1626  29.0 35.3 33.9 36.2 35.9 20.8 31.8 19.4 38.2 21.1 33.1 28.0 

SBG-20-18 DRMR 2017-16  31.7 21.3 34.7 40.7 33.9 26.6 31.5 20.8 24.0 22.3 31.6 24.7 

SBG-20-19 PR 2016-8  33.4 46.3 30.5 34.7 33.6 19.1 32.9 22.7 25.3 23.6 29.9 25.4 

SBG-20-20 CS 2005-143  34.1 27.7 30.5 46.4 33.2 22.0 32.3 22.3 25.1 20.1 37.7 26.3 

SBG-20-21 RH 1676  30.0 27.9 32.7 43.5 38.6 22.1 32.5 19.5 20.6 21.5 34.7 24.1 

SBG-20-22 PDZ 11 (Q)  28.8 31.1 40.0 34.7 27.7 24.0 31.1 19.2 29.9 27.9 31.6 27.1 

SBG-20-23 PDZ 12(Q)  33.6 21.7 39.8 43.5 28.9 24.8 32.1 19.9 23.5 27.3 40.7 27.8 

SBG-20-24 9IJ5001 (Q Hybrid)  33.2 32.5 39.7 31.6 28.9 18.8 30.8 23.2 24.5 27.5 34.7 27.5 

SBG-20-25 AKGS 19-8  27.0 40.2 40.1 28.3 30.4 0.0 27.7 18.0 24.8 27.6 39.2 27.4 

SBG-20-26 HNS 0702  34.8 39.2 37.0 33.1 28.9 12.2 30.9 23.8 16.8 24.2 43.5 27.1 

SBG-20-27 RH (OE) 1706  31.8 29.5 37.6 34.7 34.6 23.5 31.9 21.1 16.8 24.2 33.1 23.8 

SBG-20-28 LES 60 (Q)  33.2 34.6 39.3 37.7 29.2 20.9 32.5 20.3 21.9 24.5 40.7 26.9 

SBG-20-29 RTM 1624  34.5 33.8 40.6 37.7 17.9 0.0 27.4 23.4 25.4 27.5 40.7 29.2 

SBG-20-30 BIOYSR (RC-WR) 32.5 29.9 40.7 43.5 33.9 24.3 34.1 21.1 25.8 28.9 46.4 30.5 

SBG-20-31 NRCYS-5-2 (Br-YS) 33.7 36.4 39.1 36.2 21.9 17.8 30.8 25.0 32.6 28.5 45.0 32.8 

SBG-20-32 PT 303 (Br-T) 32.0 19.0 30.3 34.7 12.9 11.7 23.4 22.7 0.0 20.6 40.7 21.0 

SBG-20-33 PHR 2 (TC-AB) 31.1 32.1 34.2 33.1 34.6 14.6 29.9 22.0 16.9 21.8 34.7 23.9 

SBG-20-34 DLSC 1 (Bc) 32.6 24.9 34.7 20.6 28.9 0.0 23.6 21.5 9.4 22.9 20.6 18.6 

SBG-20-35 WBN-1(Br-BS) 33.3 29.3 29.7 29.9 26.6 16.3 27.5 23.2 19.0 20.7 42.1 26.3 

SBG-20-36 RTM 314 (Es) 28.9 28.4 40.2 22.5 27.7 0.0 24.6 20.1 19.6 27.4 28.0 23.8 

SBG-20-37 GSH 1699  23.6 20.4 39.4 40.7 25.8 0.0 25.0 18.8 19.8 27.5 45.0 27.8 

SBG-20-38 RCH 1 (Q)  31.5 23.1 39.0 42.1 24.9 19.4 30.0 21.7 21.3 29.5 36.2 27.2 

SBG-20-39 RL 1359 (SC) 32.6 20.7 30.3 33.2 35.9 20.3 28.8 23.8 20.5 20.7 31.6 24.1 

SBG-20-40 GSH 2180  29.0 0.0 38.3 20.6 28.1 0.0 19.3 19.2 0.0 27.6 31.6 19.6 

SBG-20-41 GSH 2196  27.4 0.0 37.2 18.4 32.4 0.0 19.2 19.0 0.0 29.8 31.6 20.1 

SBG-20-42 PBR 385  34.4 29.0 37.5 36.3 26.6 21.8 30.9 22.3 23.0 30.8 31.6 26.9 

SBG-20-43 Rohini (SC) 33.7 40.9 38.0 45.0 24.1 24.8 34.4 21.1 25.9 30.8 42.1 30.0 

SBG-20-44 GSL 1 (Bn) 27.2 38.0 37.8 28.3 24.1 0.0 25.9 20.6 20.2 30.3 33.1 26.1 

 CD(P=0.05) 4.1 5.3 1.6 6.4 2.7 1.9 - 3.5 4.6 2.3 6.7 - 

CV (%)   6.5 9.2 2.2 9.4 - 5.5 - 8.2 11.6 4.4 9.4 - 

*Data of JAG, LDH , JHS (AB) and SGN, PNT, LDH (ABP) not included as the disease severity was < 20% in SC 
Data of VAR excluded due to not as per technical programme 
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Table 4.1.2: Reaction of AVT-I and AVT-II Brassica germplasm to WR under natural condition 

Entries 
% WR severity (75 DAS)* % Staghead 

MOR SGN PNT BND BPR Mean MOR SGN PNT Mean 

RH 1999-42  38.6 37.6 33.2 22.1 36.9 33.7 45.0 16.6 15.7 25.8 

KMR (E) 19-2  27.7 20.4 20.6 18.4 27.2 22.9 22.8 12.5 20.6 18.6 

NPJ 229  38.4 31.9 24.7 18.8 30.0 28.8 44.0 23.7 24.7 30.8 

PRE 17-2  27.4 42.6 24.7 13.6 30.6 27.8 16.8 29.1 12.9 19.6 

PRE 17-5  31.8 41.8 30.0 16.4 30.0 30.0 22.8 14.1 12.9 16.6 

NPJ 231  38.8 27.5 28.3 17.4 36.9 29.8 31.1 17.1 30.0 26.1 

RGN 443  37.2 28.6 29.9 21.8 40.4 31.6 34.2 13.3 20.6 22.7 

DRMRHJ 2403  44.0 40.6 29.9 21.2 37.5 34.6 55.8 30.0 15.7 33.8 

DRMRCI 116  34.7 31.5 30.0 20.0 39.3 31.1 39.2 18.5 6.5 21.4 

NPJ 230  29.4 17.8 26.6 18.1 38.6 26.1 32.2 19.8 12.9 21.6 

PHR 8022 (Hybrid)  23.0 28.9 29.9 21.2 39.8 28.5 15.0 15.2 18.4 16.2 

AKMS-19-2  34.2 30.4 34.7 26.8 39.7 33.2 40.2 12.7 12.9 21.9 

KMR (E) 19-1  34.4 34.7 28.3 26.1 31.3 30.9 32.2 20.3 18.4 23.6 

DRMRCI 96  44.3 37.0 36.2 19.4 30.0 33.4 58.9 20.7 20.6 33.4 

RMM 10-1-1  33.5 33.6 28.3 21.5 26.5 28.7 22.8 14.6 12.9 16.8 

RH 1424  36.4 39.2 36.3 14.0 29.4 31.1 36.3 18.0 15.7 23.3 

SKM 1626  34.3 36.5 28.3 18.4 28.6 29.2 32.2 16.8 20.6 23.2 

DRMR 2017-16  0.0 32.8 0.0 20.3 0.0 10.6 0.0 19.2 0.0 6.4 

PR 2016-8  40.5 31.4 42.1 18.4 37.5 34.0 46.9 11.7 20.6 26.4 

CS 2005-143  39.8 30.4 40.7 19.5 37.5 33.6 41.2 11.7 15.7 22.9 

RH 1676  41.0 27.9 37.8 19.1 36.9 32.5 44.0 20.8 12.9 25.9 

PDZ 11 (Q)  6.5 25.0 2.0 18.6 0.0 10.4 0.0 17.4 6.5 8.0 

PDZ 12(Q)  0.0 38.0 4.9 20.9 0.0 12.8 0.0 28.7 12.9 13.9 

9IJ5001 (Q Hybrid)  0.0 9.7 0.0 17.1 0.0 5.4 0.0 0.0 0.0 0.0 

AKGS 19-8  0.0 11.9 0.0 0.0 0.0 2.4 0.0 0.0 0.0 0.0 

HNS 0702  0.0 26.7 0.0 10.9 0.0 7.5 0.0 12.3 0.0 4.1 

RH (OE) 1706  28.2 18.0 37.8 19.7 21.9 25.1 28.9 0.0 20.6 16.5 

LES 60 (Q)  36.6 25.3 37.8 19.4 22.8 28.3 34.2 13.4 22.8 23.5 

RTM 1624  0.0 31.6 0.0 0.0 0.0 6.3 0.0 19.0 0.0 6.3 

BIOYSR (RC-WR) 17.8 17.8 37.8 20.8 22.8 23.4 0.0 12.1 18.4 10.2 

NRCYS-5-2 (Br-YS) 4.5 0.0 12.9 17.1 26.5 12.2 0.0 0.0 18.4 6.1 

PT 303 (Br-T) 5.4 0.0 15.7 8.9 0.0 6.0 0.0 0.0 12.9 4.3 

PHR 2 (TC-AB) 13.3 0.0 31.6 13.0 30.0 17.6 0.0 0.0 20.6 6.9 

DLSC 1 (Bc) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

WBN-1(Br-BS) 0.0 0.0 31.6 14.0 0.0 9.1 0.0 0.0 15.7 5.2 

RTM 314 (Es) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSH 1699  0.0 33.1 0.0 0.0 0.0 6.6 0.0 12.9 0.0 4.3 

RCH 1 (Q)  2.7 27.5 12.9 17.1 0.0 12.0 0.0 12.0 18.4 10.2 

RL 1359 (SC) 40.3 28.7 42.1 18.4 30.0 31.9 35.2 17.9 22.8 25.3 

GSH 2180  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSH 2196  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

PBR 385  40.0 40.9 34.7 19.4 39.3 34.9 35.2 25.3 24.7 28.4 

Rohini (SC) 36.4 31.3 36.2 21.9 39.3 33.0 31.1 16.6 20.6 22.8 

GSL 1 (Bn) 0.0 44.0 0.0 0.0 0.0 8.8 0.0 22.0 0.0 7.3 

CD(P=0.05) 4.2 5.2 4.8 2.3 1.6 - 5.4 3.0 5.4 - 

 CV (%)   9.7 10.3 10.7 7.5 3.7 - 13.3 11.3 19.8 - 
*Data of JAG, LDH, JHS and NDH not included as the WR disease severity was < 20% in SC 
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Table 4.1.3: Reaction of AVT-I and AVT-II Brassica germplasm to DM, PM and SR under natural condition 

Entries 
% DM severity (20 DAS) % PM severity (100 DAS) % SR incidence  

PNT MOR SKN BND Mean MOR DOL Mean 

RH 1999-42  28.3 21.4 63.4 27.0 37.3 22.8 0.0 11.4 

KMR (E) 19-2  0.0 15.7 60.1 25.0 33.6 12.9 0.0 6.5 

NPJ 229  15.7 4.6 67.5 26.8 33.0 12.9 0.0 6.5 

PRE 17-2  20.6 12.7 62.0 22.3 32.3 26.6 0.0 13.3 

PRE 17-5  29.9 17.6 71.5 22.6 37.2 9.1 0.0 4.5 

NPJ 231  28.3 4.6 71.5 20.0 32.0 22.8 19.9 21.3 

RGN 443  24.7 11.9 69.4 23.2 34.8 18.4 19.9 19.2 

DRMRHJ 2403  26.4 9.0 69.4 27.5 35.3 12.9 18.6 15.7 

DRMRCI 116  20.6 6.0 65.8 25.0 32.3 18.4 24.5 21.5 

NPJ 230  0.0 0.0 56.8 19.7 25.5 9.1 0.0 4.5 

PHR 8022 (Hybrid)  15.7 18.2 69.4 27.8 38.5 0.0 0.0 0.0 

AKMS-19-2  26.4 16.6 71.5 33.6 40.6 12.9 0.0 6.5 

KMR (E) 19-1  28.3 4.6 61.7 28.4 31.6 22.8 0.0 11.4 

DRMRCI 96  31.6 6.0 65.3 24.6 32.0 15.9 22.7 19.3 

RMM 10-1-1  15.7 6.0 64.2 30.4 33.5 26.6 18.6 22.6 

RH 1424  15.7 6.0 71.5 19.7 32.4 22.8 0.0 11.4 

SKM 1626  0.0 8.1 64.2 24.2 32.2 12.9 0.0 6.5 

DRMR 2017-16  0.0 12.5 67.5 26.8 35.6 0.0 0.0 0.0 

PR 2016-8  20.6 11.2 69.4 20.0 33.5 0.0 0.0 0.0 

CS 2005-143  20.6 4.6 69.4 23.2 32.4 18.4 0.0 9.2 

RH 1676  20.6 4.6 67.5 23.7 32.0 20.7 0.0 10.4 

PDZ 11 (Q)  20.6 6.7 64.2 25.3 32.0 0.0 22.2 11.1 

PDZ 12(Q)  0.0 20.3 65.8 27.3 37.8 0.0 22.2 11.1 

9IJ5001 (Q Hybrid)  0.0 11.5 67.5 20.0 33.0 0.0 0.0 0.0 

AKGS 19-8  0.0 0.0 32.9 0.0 11.0 0.0 0.0 0.0 

HNS 0702  0.0 3.8 36.2 8.9 16.3 0.0 0.0 0.0 

RH (OE) 1706  28.3 8.1 67.5 24.3 33.3 18.4 0.0 9.2 

LES 60 (Q)  20.6 18.2 76.7 23.7 39.6 12.9 0.0 6.5 

RTM 1624  0.0 0.0 0.0 0.0 0.0 0.0 18.6 9.3 

BIOYSR (RC-WR) 24.7 0.0 64.2 26.8 30.3 15.9 18.6 17.2 

NRCYS-5-2 (Br-YS) 24.7 0.0 60.1 18.4 26.2 12.9 18.6 15.7 

PT 303 (Br-T) 20.6 0.0 56.8 15.6 24.1 64.6 0.0 32.3 

PHR 2 (TC-AB) 15.7 18.8 71.5 31.7 40.7 15.9 0.0 7.9 

DLSC 1 (Bc) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

WBN-1(Br-BS) 15.7 0.0 32.9 20.7 17.9 0.0 0.0 0.0 

RTM 314 (Es) 0.0 0.0 0.0 0.0 0.0 64.6 18.6 41.6 

GSH 1699  0.0 0.0 0.0 0.0 0.0 0.0 18.6 9.3 

RCH 1 (Q)  0.0 24.1 63.4 27.3 38.3 0.0 22.2 11.1 

RL 1359 (SC) 24.7 28.2 71.5 22.1 40.6 63.4 0.0 31.7 

GSH 2180  0.0 0.0 9.2 0.0 3.1 0.0 8.3 4.2 

GSH 2196  0.0 0.0 9.2 0.0 3.1 0.0 8.3 4.2 

PBR 385  20.6 28.0 71.5 25.5 41.7 26.6 18.6 22.6 

Rohini (SC) 20.6 24.1 60.1 37.4 40.5 24.7 22.2 23.5 

GSL 1 (Bn) 0.0 0.0 9.2 0.0 3.1 0.0 22.2 11.1 

CD(P=0.05) 4.5 10.3 12.0 2.2 - 6.3 6.0 - 

CV (%)   15.4 47.6 11.0 5.5 - 20.3 35.7 - 
 *Data of JHS not included as the DM, PM disease severity was < 20% in SC 
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Table 4.1.4: Reaction of AVT-I and AVT-II Brassica germplasm to Alternaria Blight under artificial condition 

Entries 
% ABL severity (90 DAS) % ABP (15 days before harvest) 

SHL DOL PNT HSR LDH Mean SHL DOL PNT HSR Mean 

RH 1999-42  33.3 42.7 36.2 33.9 26.0 34.4 23.2 31.5 42.1 28.1 31.2 

KMR (E) 19-2  34.1 40.2 37.7 28.1 20.9 32.2 20.1 27.1 45.0 25.8 29.5 

NPJ 229  32.6 38.2 33.2 31.1 20.2 31.1 22.0 26.4 42.1 26.9 29.3 

PRE 17-2  34.3 40.5 33.1 25.8 21.5 31.0 25.8 29.5 45.0 23.3 30.9 

PRE 17-5  34.6 38.9 36.3 32.9 25.2 33.6 21.0 27.1 42.1 27.4 29.4 

NPJ 231  35.5 43.4 36.3 33.2 27.1 35.1 24.9 33.7 40.7 28.1 31.8 

RGN 443  34.3 44.1 39.2 29.6 25.3 34.5 25.9 33.4 42.1 25.8 31.8 

DRMRHJ 2403  35.3 46.0 39.2 24.9 24.8 34.0 27.3 34.7 43.5 21.5 31.8 

DRMRCI 116  34.6 48.3 43.5 24.2 27.7 35.7 26.6 35.5 46.4 22.4 32.7 

NPJ 230  35.1 43.5 37.7 32.5 26.0 35.0 24.9 31.5 47.9 28.9 33.3 

PHR 8022 (Hybrid)  35.9 35.5 33.2 30.1 28.4 32.6 26.6 24.7 43.5 24.9 29.9 

AKMS-19-2  34.2 36.2 31.6 31.1 24.2 31.5 23.5 25.3 39.2 26.6 28.6 

KMR (E) 19-1  35.7 46.4 31.6 34.0 21.9 33.9 23.2 35.5 40.7 29.6 32.2 

DRMRCI 96  37.2 47.0 46.4 34.6 20.8 37.2 28.8 35.6 49.3 28.9 35.6 

RMM 10-1-1  34.6 45.3 36.3 32.9 22.1 34.2 26.6 35.0 45.0 27.4 33.5 

RH 1424  37.7 37.2 42.1 25.8 23.5 33.2 28.1 26.0 46.4 24.2 31.2 

SKM 1626  33.5 39.1 40.7 24.2 22.9 32.1 22.7 28.5 45.0 21.5 29.4 

DRMR 2017-16  34.9 40.3 43.5 34.6 22.1 35.1 23.6 29.3 49.3 30.1 33.1 

PR 2016-8  37.2 35.9 39.2 32.2 21.2 33.1 26.0 27.0 42.1 26.9 30.5 

CS 2005-143  36.7 36.4 49.3 33.2 24.4 36.0 24.6 25.5 52.2 31.1 33.3 

RH 1676  34.7 38.5 49.3 32.5 22.0 35.4 25.0 25.5 52.2 25.8 32.1 

PDZ 11 (Q)  33.0 45.8 37.7 36.6 23.4 35.3 23.3 30.6 43.5 32.9 32.6 

PDZ 12(Q)  37.8 45.6 49.3 38.6 23.5 38.9 22.4 30.5 46.4 33.2 33.1 

9IJ5001 (Q Hybrid)  38.7 45.4 34.7 39.2 22.4 36.1 25.6 30.5 47.9 34.3 34.6 

AKGS 19-8  31.2 45.0 33.1 17.4 21.4 29.6 23.7 30.8 49.3 15.0 29.7 

HNS 0702  37.9 42.7 39.2 16.2 19.4 31.1 27.4 31.5 46.4 15.7 30.2 

RH (OE) 1706  35.7 43.0 37.7 24.9 23.0 32.9 24.9 31.0 45.0 21.0 30.4 

LES 60 (Q)  37.3 45.0 42.1 32.2 20.8 35.5 24.8 32.1 45.0 26.9 32.2 

RTM 1624  37.9 45.8 40.7 .- 21.7 36.5 26.7 32.7 45.0 .- 34.8 

BIOYSR (RC-WR) 36.1 46.9 49.3 36.6 27.4 39.3 24.3 33.5 50.7 31.1 34.9 

NRCYS-5-2 (Br-YS) 37.7 45.1 42.1 34.6 20.8 36.1 29.4 32.1 49.3 27.4 34.5 

PT 303 (Br-T) 35.6 36.5 37.7 31.1 24.2 33.0 24.7 25.6 43.5 25.8 29.9 

PHR 2 (TC-AB) 34.7 40.0 37.7 32.9 27.4 34.5 24.7 26.0 36.2 26.6 28.4 

DLSC 1 (Bc) 36.2 40.5 31.6 15.0 23.2 29.3 24.7 27.6 33.1 12.9 24.6 

WBN-1(Br-BS) 37.1 35.7 36.2 15.7 22.4 29.4 26.8 27.3 46.4 12.9 28.4 

RTM 314 (Es) 33.3 46.6 31.6 .- 21.5 33.2 23.8 32.4 29.9 .- 28.7 

GSH 1699  27.5 45.0 43.5 17.4 21.1 30.9 22.5 32.9 49.3 16.2 30.2 

RCH 1 (Q)  36.5 44.1 45.0 33.2 25.6 36.9 24.1 32.7 45.0 27.4 32.3 

RL 1359 (SC) 37.3 36.7 36.2 28.1 26.6 33.0 26.8 25.1 39.2 24.9 29.0 

GSH 2180  33.0 42.8 28.3 16.8 22.4 28.7 22.5 31.8 36.3 15.0 26.4 

GSH 2196  31.6 42.5 22.8 15.0 23.2 27.0 21.7 31.9 34.7 12.9 25.3 

PBR 385  37.5 43.0 39.2 33.2 27.9 36.2 24.5 33.0 36.2 26.9 30.2 

Rohini (SC) 37.1 43.5 47.9 34.0 20.5 36.6 24.8 33.4 49.3 27.4 33.7 

 GSL 1 (Bn) 33.1 43.7 34.7 15.7 21.4 29.7 23.2 34.1 45.0 12.9 28.8 

CD(P=0.05) 3.6 2.1 5.8 4.0 3.5 - 2.8 1.8 6.3 4.7 - 

CV (%)   5.1 2.4 7.5 7.2 7.5 - 5.6 3.0 7.1 9.9 - 
*Data of BPR not included as disease severity was < 20% in SC 
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   Table 4.1.5: Reaction of AVT-I and AVT-II Brassica germplasm to WR, SR, PM and DM under artificial condition 

Entries 
% WR severity (75 DAS) % Staghead % Sclerotinia rot incidence 

% DM         
(20 DAS) 

% PM 
(100 DAS) 

MOR PNT HSR Mean MOR PNT Mean MOR PNT HSR BPR LDH Mean PNT MOR 

RH 1999-42  46.1 34.7 37.9 39.6 52.7 20.6 36.7 22.8 60.1 46.9 20.4 31.4 36.3 31.6 29.6 

KMR (E) 19-2  35.9 24.7 31.1 30.6 40.2 24.7 32.4 12.9 61.7 46.1 19.3 18.7 31.7 0.0 27.4 

NPJ 229  45.0 40.7 33.2 39.6 56.8 26.6 41.7 12.9 60.1 44.5 20.1 31.2 33.8 18.4 25.3 

PRE 17-2  34.8 31.6 27.4 31.3 37.3 12.9 25.1 26.6 53.8 46.2 21.8 25.6 34.8 24.7 27.7 

PRE 17-5  40.8 40.7 33.9 38.4 52.7 15.7 34.2 9.1 49.3 40.1 31.5 28.8 31.8 31.6 26.2 

NPJ 231  46.0 37.7 34.6 39.4 62.3 28.3 45.3 22.8 40.7 46.1 24.6 32.2 33.3 28.3 25.4 

RGN 443  43.7 31.6 39.9 38.4 52.7 26.4 39.6 18.4 45.0 52.1 25.2 38.1 35.8 28.3 27.1 

DRMRHJ 2403  45.1 39.2 38.6 41.0 46.0 18.4 32.2 12.9 50.7 54.8 28.7 24.3 34.3 28.3 32.8 

DRMRCI 116  41.0 33.1 33.2 35.8 44.0 18.4 31.2 18.4 37.7 50.1 30.4 32.4 33.8 24.7 31.8 

NPJ 230  35.4 31.6 24.9 30.6 34.2 12.9 23.6 9.1 80.8 47.4 27.9 25.7 38.2 0.0 25.3 

PHR 8022 (Hybrid)  17.8 34.7 34.6 29.0 15.0 20.6 17.8 0.0 47.9 43.1 17.0 29.4 27.5 20.6 31.5 

AKMS-19-2  45.9 36.2 36.0 39.4 53.7 15.7 34.7 12.9 49.3 46.6 37.9 38.2 37.0 30.0 25.8 

KMR (E) 19-1  36.3 31.6 39.2 35.7 39.1 20.6 29.9 22.8 26.6 56.5 33.8 22.6 32.4 29.9 19.9 

DRMRCI 96  47.2 39.2 41.2 42.5 60.0 22.8 41.4 15.9 47.9 52.2 26.3 18.5 32.2 33.2 18.2 

RMM 10-1-1  39.6 36.2 31.1 35.6 46.0 12.9 29.4 26.6 50.7 40.6 23.4 23.6 33.0 18.4 21.6 

RH 1424  43.6 42.1 37.9 41.2 51.7 28.3 40.0 22.8 37.7 47.7 45.1 22.5 35.2 20.6 22.3 

SKM 1626  33.0 45.0 33.2 37.1 34.2 28.3 31.3 12.9 53.8 46.3 28.3 31.1 34.5 0.0 18.7 

DRMR 2017-16  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 80.8 43.4 22.3 20.4 33.4 0.0 17.8 

PR 2016-8  41.0 49.3 34.6 41.6 49.8 22.5 36.1 0.0 39.2 57.1 28.3 30.3 31.0 22.5 28.0 

CS 2005-143  46.5 49.3 42.5 46.1 60.0 24.7 42.3 18.4 47.9 42.0 18.0 25.4 30.3 20.6 13.6 

RH 1676  48.2 53.8 40.5 47.5 63.4 22.5 43.0 20.7 60.1 46.8 30.9 33.7 38.4 22.8 24.8 

PDZ 11 (Q)  0.0 4.1 0.0 1.4 0.0 12.9 6.5 0.0 57.1 59.1 18.2 25.5 32.0 22.5 12.2 

PDZ 12(Q)  0.0 6.9 0.0 2.3 0.0 18.4 9.2 0.0 36.2 44.2 28.7 35.2 28.9 0.0 16.4 

9IJ5001 (Q Hybrid)  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 67.5 58.8 30.4 31.5 37.6 0.0 15.9 

AKGS 19-8  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60.1 31.2 62.5 20.9 34.9 0.0 0.0 

HNS 0702  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 57.1 32.3 39.8 12.8 28.4 0.0 0.0 

RH (OE) 1706  26.2 42.1 38.6 35.6 16.8 31.6 24.2 18.4 47.9 52.9 30.9 16.4 33.3 31.6 19.1 

LES 60 (Q)  37.9 43.5 36.6 39.4 42.1 20.6 31.4 12.9 36.2 45.5 38.6 12.6 29.2 22.8 32.7 

RTM 1624  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 67.5 70.5 64.0 19.8 44.4 0.0 0.0 

BIOYSR (RC-WR) 11.8 43.5 0.0 18.5 0.0 24.2 12.1 15.9 76.7 53.2 31.7 9.5 37.4 28.3 8.1 

NRCYS-5-2 (Br-YS) 4.6 36.3 0.0 13.6 0.0 28.3 14.1 12.9 61.7 62.6 40.1 15.5 38.6 24.7 0.0 

PT 303 (Br-T) 16.3 18.4 0.0 11.6 0.0 15.7 7.8 64.6 80.8 42.1 42.4 20.6 50.1 24.7 0.0 

PHR 2 (TC-AB) 13.2 34.7 35.3 27.7 0.0 24.7 12.3 15.9 60.1 62.5 18.0 13.3 34.0 20.6 22.0 

DLSC 1 (Bc) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 47.9 25.0 55.9 17.6 29.3 0.0 0.0 

WBN-1(Br-BS) 0.0 37.7 0.0 12.6 0.0 15.7 7.8 0.0 47.9 26.3 45.4 11.4 26.2 18.4 0.0 

RTM 314 (Es) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 64.6 90.0 71.0 53.6 32.3 62.3 0.0 0.0 

GSH 1699  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 47.9 32.5 20.6 15.6 23.3 0.0 0.0 

RCH 1 (Q)  0.0 24.7 0.0 8.2 0.0 18.4 9.2 0.0 37.7 46.6 19.5 16.7 24.1 0.0 9.8 

RL 1359 (SC) 35.1 45.0 34.3 38.1 44.0 15.7 29.9 63.4 26.6 47.5 27.8 24.4 37.9 28.3 28.3 

GSH 2180  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26.6 31.8 37.7 15.3 22.3 0.0 0.0 

GSH 2196  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.9 30.5 31.5 12.1 20.8 0.0 0.0 

PBR 385  37.4 37.7 39.9 38.3 47.9 31.6 39.7 26.6 32.9 54.8 44.0 22.1 36.1 22.5 9.4 

Rohini (SC) 46.9 40.7 41.2 42.9 62.3 24.7 43.5 24.7 47.9 57.6 26.1 36.1 38.5 22.8 29.6 

GSL 1 (Bn) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 45.0 33.5 26.4 21.1 25.2 0.0 0.0 

CD(P=0.05) 3.3 5.1 3.5 - 7.0 4.9 - 6.3 11.9 4.7 5.7 13.4 - 4.2 4.0 

CV (%)   6.9 9.3 7.8 - 12.9 14.9 - 20.3 11.4 4.9 8.3 28.1 - 12.7 10.9 

 *Data of LDH not included as disease severity was < 20% in SC 
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Table 4.2.1: Reaction of oilseed Brassica germplasm against Alternaria blight in Uniform Disease Nursery  
                    (natural condition) 

Code No. Entries 
% ABL severity (90 DAS)* 

SHL SGN DOL PNT NDH HSR LDH JHS CHT Mean 

UDN-20-01 RMM-10-1-1  31.8 31.8 34.9 36.3 28.1 28.1 21.7 33.5 26.5 30.3 

UDN-20-02 DRMRSJ 26  33.0 38.4 36.2 39.2 16.2 33.2 20.4 31.6 37.7 31.8 

UDN-20-03 RMM-19-06  31.1 28.3 37.3 33.2 14.2 29.6 18.4 27.6 43.5 29.2 

UDN-20-04 DRMRSJ-21  32.9 32.9 36.0 34.7 28.9 26.6 20.1 36.7 26.9 30.6 

UDN-20-05 DRMRSJ-1  32.8 27.1 36.6 31.6 27.3 33.9 20.0 37.5 33.7 31.2 

UDN-20-06 DRMRSJ-206  31.7 26.9 34.6 31.4 22.3 24.9 21.0 29.6 30.5 28.1 

UDN-20-07 DRMRSJ-7  33.4 32.4 35.0 31.4 18.9 32.5 22.8 40.9 21.1 29.8 

UDN-20-08 RMM-19-18  33.4 35.9 36.2 34.7 24.9 28.9 23.8 8.5 21.1 27.5 

UDN-20-09 DRMRSJ-271  33.5 42.0 36.4 34.7 21.9 32.9 22.3 13.3 29.7 29.6 

UDN-20-10 DRMR 2018-37  33.0 27.0 36.7 34.7 33.2 34.0 18.6 10.5 24.2 28.0 

UDN-20-11 DRMRSJ-22  32.9 30.9 35.6 29.9 23.1 27.4 18.7 14.6 28.9 26.9 

UDN-20-12 DRMRSJ-302  32.2 26.2 38.0 37.7 20.9 33.2 20.3 16.8 18.5 27.1 

UDN-20-13 DRMR 2018-41  32.8 32.9 38.0 39.2 17.9 28.1 19.1 32.4 31.9 30.3 

UDN-20-14 DRMRSJ-4  32.8 28.4 36.9 34.7 22.1 24.2 19.0 26.3 28.2 28.1 

UDN-20-15 DRMRSJ-159  34.6 26.0 35.2 36.2 35.9 32.2 21.5 40.2 34.6 32.9 

UDN-20-16 DRMRSJ-312  33.5 36.2 34.7 28.3 26.9 29.6 20.9 11.6 26.4 27.6 

UDN-20-17 DRMRSJ 25  33.9 30.9 35.3 33.2 22.3 24.9 19.8 18.1 26.2 27.2 

UDN-20-18 DRMRSJ-19  33.4 28.1 37.3 37.7 24.5 33.9 20.7 29.8 18.7 29.3 

UDN-20-19 DRMR 2018-17  32.4 38.3 35.0 28.3 22.3 26.6 21.0 38.2 38.9 31.2 

UDN-20-20 DRMR 2018-19  33.2 32.4 35.6 31.6 21.9 34.6 23.2 32.3 18.2 29.2 

UDN-20-21 DRMRSJ-349  34.4 33.5 36.7 29.9 28.5 32.5 22.1 39.1 30.0 31.8 

UDN-20-22 DRMR 2018-1  34.2 35.9 37.1 36.3 20.4 35.3 24.9 12.6 33.4 30.0 

UDN-20-23 DRMR 2018-23  35.4 34.0 38.8 36.2 24.5 31.4 21.8 16.2 17.8 28.4 

UDN-20-24 DRMRSJ-361  33.1 39.9 38.3 30.0 30.7 33.9 20.9 15.9 41.9 31.6 

UDN-20-25 DRMRQ 204  34.1 40.0 33.7 31.6 23.7 35.3 20.9 36.0 29.1 31.6 

UDN-20-26 DRMRQ 1-2-37  33.2 13.8 37.4 31.6 32.2 32.9 19.3 37.5 28.1 29.6 

UDN-20-27 PAB-14-7  34.0 29.7 37.4 24.7 37.9 31.4 19.9 14.8 16.9 27.4 

UDN-20-28 PAB-14-8  35.5 27.0 35.7 24.7 35.6 27.4 21.5 40.7 13.8 29.1 

UDN-20-29 RL 1359 (SC) 33.7 30.1 36.6 39.2 36.3 32.2 20.1 19.1 39.9 31.9 

UDN-20-30 BIOYSR (RC-WR) 32.3 34.2 36.6 34.7 35.3 34.3 20.7 13.1 35.6 30.8 

UDN-20-31 DRMR 2018-24  33.4 28.2 36.2 36.2 35.2 34.6 23.4 18.3 36.7 31.4 

UDN-20-32 DRMR 2018-25  33.2 33.5 36.0 31.6 28.9 32.5 25.2 31.9 39.1 32.4 

UDN-20-33 DRMRQ 1-22  33.8 26.7 36.0 26.4 34.2 26.9 25.8 33.6 32.3 30.6 

UDN-20-34 PAB-14-1  36.0 0.0 37.0 28.3 37.3 32.9 21.8 13.5 17.2 24.9 

UDN-20-35 PAB-14-18  33.9 32.0 33.7 26.4 34.6 34.0 22.0 21.3 15.8 28.2 

UDN-20-36 PMW 18  34.2 37.4 32.9 31.6 27.3 17.4 20.0 16.4 19.7 26.3 

UDN-20-37 PHR 2 (TC-AB) 33.1 38.2 35.6 29.9 28.9 33.2 20.0 33.7 14.9 29.7 

UDN-20-38 DLSC 1 (Bc) 34.2 37.2 36.9 20.6 24.9 17.4 20.3 33.6 13.6 26.5 

UDN-20-39 DRMR 2018-26  34.1 37.3 38.9 31.6 26.5 27.4 21.2 27.4 12.5 28.5 

UDN-20-40 DRMR 2018-16  33.0 29.5 37.7 31.6 32.5 32.5 20.9 28.5 23.8 30.0 

UDN-20-41 PAB-14-4  33.0 32.8 36.7 26.4 36.3 30.1 22.4 33.1 13.6 29.4 

UDN-20-42 Rohini (SC) 32.1 33.0 37.8 34.7 26.9 34.3 20.7 35.0 22.6 30.8 

UDN-20-43 GSL 1 (Bn) 26.7 25.6 38.3 24.7 27.0 16.8 20.4 16.3 14.4 23.4 

UDN-20-44 DRMRQ 202  32.9 24.4 37.4 43.5 28.9 33.2 21.8 16.1 32.1 30.0 

UDN-20-45 NRCYS-5-2 (Br-YS) 37.3 33.9 38.5 31.6 20.0 35.3 25.0 20.4 38.9 31.2 

UDN-20-46 PT 303 (Br-T) 30.0 34.2 36.7 34.7 17.3 34.0 22.8 19.7 39.2 29.8 

UDN-20-47 WBN-1(Br-BS) 34.4 38.4 36.7 20.6 28.9 16.2 21.9 37.8 21.4 28.5 

 CD (P=0.05) NS 6.7 2.9 5.7 3.5 4.6 3.5 3.5 - - 

CV (%)   5.8 10.6 4.0 8.7 - 7.6 8.1 10.0 - - 

     *Data of VAR excluded due to not as per the technical program 
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Table 4.2.2: Reaction of oilseed Brassica germplasm against Alternaria Pod blight in Uniform Disease Nursery (natural condition) 

Entries 
% ABP severity (15 days before harvest) % SR incidence 

SHL SGN DOL PNT HSR JHS CHT Mean MOR SGN PNT Mean 

RMM-10-1-1  20.1 20.1 20.1 20.1 20.1 20.1 26.3 21.0 12.9 17.8 24.7 18.5 

DRMRSJ 26  19.2 25.4 26.5 43.5 28.1 23.2 31.7 28.2 15.9 23.1 34.7 24.6 

RMM-19-06  20.4 25.7 28.1 43.5 25.8 25.0 35.2 29.1 18.4 16.8 22.5 19.2 

DRMRSJ-21  20.3 25.8 27.0 37.7 21.5 28.9 22.8 26.3 0.0 17.3 12.9 10.1 

DRMRSJ-1  21.6 22.7 26.5 46.4 30.1 22.4 27.6 28.2 12.9 0.0 24.7 12.5 

DRMRSJ-206  22.9 23.0 25.5 46.4 20.0 21.3 27.5 26.7 12.9 18.7 12.9 14.9 

DRMRSJ-7  20.7 27.5 25.9 40.7 27.4 24.3 11.4 25.4 15.9 12.8 15.7 14.8 

RMM-19-18  20.7 23.9 25.4 43.5 21.0 26.4 17.8 25.5 12.9 13.3 20.6 15.6 

DRMRSJ-271  21.6 35.4 27.2 40.7 28.9 9.4 23.5 26.7 12.9 0.0 28.3 13.7 

DRMR 2018-37  22.1 26.2 27.2 42.1 29.0 7.9 15.9 24.4 12.9 18.7 30.0 20.5 

DRMRSJ-22  20.1 20.1 26.5 36.2 21.5 10.0 18.2 21.8 0.0 17.6 33.1 16.9 

DRMRSJ-302  20.6 25.9 29.0 43.5 28.1 10.2 13.2 24.4 24.7 18.7 36.2 26.6 

DRMR 2018-41  22.1 20.2 29.0 40.7 23.3 25.0 27.7 26.8 0.0 11.4 31.6 14.3 

DRMRSJ-4  21.1 23.0 26.5 42.1 20.5 20.1 28.2 25.9 0.0 12.2 31.6 14.6 

DRMRSJ-159  21.8 21.0 25.9 45.0 28.9 25.0 31.2 28.4 0.0 12.1 42.1 18.1 

DRMRSJ-312  20.1 29.7 25.4 37.7 25.8 8.6 25.1 24.6 15.9 23.1 26.6 21.9 

DRMRSJ 25  21.3 21.4 25.7 40.7 21.0 10.5 21.1 23.1 0.0 0.0 26.4 8.8 

DRMRSJ-19  21.9 20.5 28.6 40.7 28.1 24.0 13.9 25.4 0.0 19.6 18.4 12.7 

DRMR 2018-17  19.4 26.5 25.1 36.2 22.4 25.9 31.2 26.7 28.3 18.6 36.3 27.7 

DRMR 2018-19  19.9 23.6 25.1 42.1 31.1 22.8 14.8 25.6 18.4 17.8 37.7 24.6 

DRMRSJ-349  21.0 23.9 27.8 40.7 28.9 32.2 25.8 28.6 33.2 30.0 37.7 33.7 

DRMR 2018-1  21.2 24.2 27.6 39.2 28.1 8.7 26.4 25.1 28.3 20.7 28.3 25.8 

DRMR 2018-23  20.6 24.4 29.3 43.5 30.1 13.4 10.3 24.5 22.8 16.3 37.7 25.6 

DRMRSJ-361  21.5 25.9 29.8 40.7 29.6 12.7 34.6 27.8 0.0 11.4 18.4 9.9 

DRMRQ 204  20.5 24.1 23.2 42.1 32.5 33.0 21.7 28.1 12.9 23.8 29.9 22.2 

DRMRQ 1-2-37  22.4 0.0 27.9 42.1 27.4 31.8 18.0 24.2 12.9 25.8 28.0 22.2 

PAB-14-7  21.3 21.9 27.9 31.6 28.9 9.2 11.4 21.8 0.0 0.0 15.7 5.2 

PAB-14-8  21.2 22.6 25.7 29.9 20.5 29.3 0.0 21.3 0.0 19.5 28.0 15.8 

RL 1359 (SC) 20.1 27.3 26.8 42.1 28.1 13.2 36.1 27.7 12.9 16.3 20.6 16.6 

BIOYSR (RC-WR) 20.5 26.7 27.4 40.7 30.1 10.3 30.2 26.6 0.0 16.7 12.9 9.9 

DRMR 2018-24  20.2 25.2 25.6 42.1 31.4 21.0 31.6 28.2 12.9 23.1 20.6 18.9 

DRMR 2018-25  21.5 19.5 25.8 40.7 28.9 21.1 34.3 27.4 0.0 12.8 43.5 18.7 

DRMRQ 1-22  21.0 23.7 25.8 36.2 24.2 28.4 26.5 26.5 0.0 33.8 37.7 23.8 

PAB-14-1  21.6 0.0 27.1 31.6 28.1 9.5 11.7 18.5 0.0 36.3 20.6 19.0 

PAB-14-18  21.1 21.9 24.1 31.6 29.6 17.3 13.8 22.8 0.0 21.7 24.7 15.4 

PMW 18  21.4 19.2 22.4 34.7 15.0 19.7 8.7 20.2 0.0 43.1 42.1 28.4 

PHR 2 (TC-AB) 22.1 29.7 25.5 31.6 27.4 22.5 6.0 23.6 0.0 26.0 20.6 15.5 

DLSC 1 (Bc) 20.4 30.6 26.4 24.7 12.9 22.8 0.0 19.7 0.0 14.1 29.9 14.6 

DRMR 2018-26  21.5 22.2 29.4 40.7 23.3 22.3 11.4 24.4 22.8 19.3 33.1 25.1 

DRMR 2018-16  20.1 24.0 29.3 37.7 27.4 22.0 18.9 25.6 24.7 30.0 33.1 29.3 

PAB-14-4  19.6 25.2 27.6 29.9 28.1 26.8 0.0 22.4 18.4 12.6 24.7 18.6 

Rohini (SC) 20.2 24.9 25.8 37.7 30.1 26.5 23.8 27.0 24.7 27.7 42.1 31.5 

GSL 1 (Bn) 19.2 22.5 28.7 40.7 12.9 12.9 15.0 21.7 0.0 0.0 31.6 10.5 

DRMRQ 202  21.7 23.5 25.8 49.3 28.9 13.3 26.5 27.0 0.0 0.0 15.7 5.2 

 NRCYS-5-2 (Br-YS) 24.7 25.2 29.6 42.1 32.5 18.2 28.9 28.7 67.2 19.6 39.2 42.0 

PT 303 (Br-T) 20.1 27.3 27.1 45.0 29.6 18.3 24.7 27.5 18.4 13.0 31.6 21.0 

WBN-1(Br-BS) 20.6 24.6 27.1 34.7 15.0 29.0 15.3 23.8 18.4 18.3 40.6 25.8 

CD (P=0.05) NS 4.8 3.2 5.3 5.6 3.7 - - 7.5 4.5 8.4 - 

 CV (%)   6.3 10.2 5.9 6.6 10.8 11.4 - - 29.6 12.7 14.6 - 
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Table 4.2.3: Reaction of oilseed Brassica germplasm to WR, PM and DM under UDN (natural condition) 

Entries 
% WR  severity (75 DAS) %Stage head (100 DAS) 

% DM 
severity 

 (20 DAS) 

% PM severity 
(100 DAS) 

MOR SGN  PNT NDH LDH CHT Mean MOR PNT HSR Mean PNT SKN JHS Mean 

RMM-10-1-1  37.6 26.1 26.4 19.4 14.2 37.9 26.9 32.2 20.6 33.2 28.7 28.3 71.5 26.3 48.9 

DRMRSJ 26  18.4 29.0 36.2 0.0 12.8 18.0 19.1 0.0 22.8 12.3 11.7 15.7 71.5 29.6 50.5 

RMM-19-06  27.2 20.4 28.3 0.0 13.1 37.1 21.0 16.8 24.7 16.8 19.4 24.7 67.5 31.8 49.6 

DRMRSJ-21  18.4 20.0 34.7 0.0 16.8 35.3 20.9 0.0 18.4 22.4 13.6 22.5 71.5 26.8 49.1 

DRMRSJ-1  3.6 25.7 34.7 20.9 12.6 37.4 22.5 0.0 20.6 12.3 11.0 43.5 71.5 17.5 44.5 

DRMRSJ-206  3.6 35.3 9.0 21.9 11.6 24.7 17.7 0.0 12.9 0.0 4.3 49.3 71.5 25.8 48.6 

DRMRSJ-7  20.8 27.9 15.7 24.9 15.4 18.0 20.4 0.0 15.7 9.6 8.4 36.2 71.5 28.9 50.2 

RMM-19-18  26.2 27.7 22.8 0.0 14.5 29.9 20.2 18.4 20.6 30.1 23.0 40.7 71.5 14.2 42.8 

DRMRSJ-271  2.6 28.6 15.7 18.9 11.8 15.8 15.6 0.0 18.4 0.0 6.1 28.3 71.5 11.4 41.5 

DRMR 2018-37  3.8 19.3 20.6 14.3 14.0 5.7 13.0 0.0 15.7 0.0 5.2 36.2 76.7 17.9 47.3 

DRMRSJ-22  22.5 25.1 22.8 0.0 10.3 23.2 17.3 18.4 20.6 12.9 17.3 20.6 71.5 22.7 47.1 

DRMRSJ-302  29.9 23.7 36.2 0.0 14.6 35.9 23.4 16.8 24.7 17.4 19.6 24.7 64.2 22.6 43.4 

DRMR 2018-41  2.6 30.5 12.9 15.0 15.0 23.9 16.6 0.0 0.0 7.5 2.5 22.5 67.5 24.2 45.9 

DRMRSJ-4  0.0 28.3 15.7 0.0 12.8 0.0 9.5 0.0 12.9 0.0 4.3 15.7 67.5 18.7 43.1 

DRMRSJ-159  23.6 23.9 20.6 0.0 4.3 10.9 13.9 0.0 12.9 18.4 10.4 37.7 70.2 27.8 49.0 

DRMRSJ-312  3.6 32.1 19.7 21.4 12.2 21.4 18.4 0.0 18.4 16.8 11.7 49.3 80.8 28.0 54.4 

DRMRSJ 25  0.0 31.5 36.2 0.0 12.1 23.2 17.2 0.0 20.6 12.9 11.2 20.6 64.2 23.4 43.8 

DRMRSJ-19  4.6 25.1 26.6 0.0 11.4 9.8 12.9 0.0 20.6 9.6 10.1 31.6 80.8 19.8 50.3 

DRMR 2018-17  36.1 24.7 20.6 0.0 13.0 40.5 22.5 34.2 15.7 35.3 28.4 24.7 67.5 29.9 48.7 

DRMR 2018-19  2.6 29.0 31.6 15.6 13.9 0.0 15.4 0.0 20.6 21.0 13.9 29.9 67.5 28.7 48.1 

DRMRSJ-349  2.6 29.8 15.7 14.3 4.6 34.3 16.9 0.0 15.7 0.0 5.2 24.7 80.8 26.5 53.6 

DRMR 2018-1  3.6 39.1 12.9 20.0 5.3 26.4 17.9 0.0 15.7 0.0 5.2 29.9 71.5 25.9 48.7 

DRMR 2018-23  0.0 28.9 34.7 22.3 12.5 27.4 21.0 0.0 20.6 7.5 9.4 36.2 80.8 21.1 50.9 

DRMRSJ-361  2.6 16.8 28.3 12.9 6.2 31.1 16.3 0.0 12.9 0.0 4.3 31.6 67.5 28.0 47.7 

DRMRQ 204  3.6 34.3 4.1 21.4 14.3 0.0 12.9 0.0 0.0 0.0 0.0 28.3 60.1 33.0 46.5 

DRMRQ 1-2-37  2.6 22.8 2.0 20.4 5.9 0.0 9.0 0.0 0.0 0.0 0.0 31.6 56.8 25.9 41.3 

PAB-14-7  3.8 0.0 12.9 26.6 0.0 15.5 9.8 0.0 15.7 33.2 16.3 37.7 71.5 12.5 42.0 

PAB-14-8  3.8 0.0 24.7 28.8 0.0 0.0 9.6 0.0 20.6 0.0 6.9 15.7 67.5 20.9 44.2 

RL 1359 (SC) 26.0 24.4 39.2 30.3 4.6 36.5 26.8 12.9 24.7 38.6 25.4 0.0 71.5 25.3 48.4 

BIOYSR (RC-WR) 24.1 28.7 22.5 27.3 5.2 20.0 21.3 12.9 18.4 0.0 10.4 0.0 71.5 23.0 47.2 

DRMR 2018-24  5.4 23.9 29.9 24.0 11.0 36.3 21.8 0.0 20.6 7.5 9.4 45.0 71.5 24.1 47.8 

DRMR 2018-25  0.0 13.9 0.0 21.9 0.0 12.3 8.0 0.0 0.0 0.0 0.0 55.4 71.5 25.5 48.5 

DRMRQ 1-22  0.0 26.4 0.0 18.9 0.0 0.0 7.5 0.0 0.0 0.0 0.0 34.7 63.4 20.1 41.7 

PAB-14-1  4.6 0.0 15.7 36.6 0.0 23.5 13.4 0.0 22.8 0.0 7.6 37.7 65.3 16.5 40.9 

PAB-14-18  2.6 0.0 20.6 46.3 0.0 27.8 16.2 0.0 15.7 39.9 18.5 15.7 69.4 13.5 41.4 

PMW 18  0.0 21.2 2.0 25.7 0.0 9.3 9.7 0.0 12.9 0.0 4.3 0.0 52.2 11.9 32.0 

PHR 2 (TC-AB) 3.6 26.9 24.7 35.9 6.1 33.7 21.8 0.0 24.7 40.5 21.7 28.3 71.5 18.3 44.9 

DLSC 1 (Bc) 0.0 21.2 0.0 0.0 0.0 8.7 5.0 0.0 0.0 0.0 0.0 0.0 22.5 19.2 20.8 

DRMR 2018-26  21.0 22.8 22.5 24.5 9.8 31.2 22.0 16.8 12.9 38.6 22.8 0.0 64.2 13.7 39.0 

DRMR 2018-16  27.8 33.8 36.2 31.1 13.1 39.5 30.2 22.8 28.3 39.2 30.1 17.8 64.2 12.4 38.3 

PAB-14-4  33.7 38.8 26.6 32.5 12.8 30.1 29.1 24.1 15.7 34.6 24.8 31.6 71.5 13.6 42.6 

Rohini (SC) 39.7 21.4 29.9 26.9 14.4 39.9 28.7 35.3 20.6 42.5 32.8 34.7 67.5 20.6 44.0 

GSL 1 (Bn) 0.0 0.0 0.0 21.4 0.0 0.0 3.6 0.0 0.0 0.0 0.0 0.0 9.2 28.7 19.0 

DRMRQ 202  2.6 0.0 12.9 0.0 4.8 0.0 3.4 0.0 12.9 0.0 4.3 55.2 64.2 27.8 46.0 

NRCYS-5-2 (Br-YS) 3.6 0.0 26.6 19.4 0.0 36.3 14.3 0.0 22.8 0.0 7.6 20.6 57.1 25.7 41.4 

PT 303 (Br-T) 2.6 42.9 12.9 0.0 0.0 0.0 9.7 0.0 15.7 0.0 5.2 15.7 56.8 23.9 40.3 

WBN-1(Br-BS) 2.6 43.7 0.0 17.2 0.0 0.0 10.6 0.0 0.0 0.0 0.0 0.0 46.5 28.0 37.3 

CD(P=0.05) 6.0 5.3 6.5 3.5 6.7 - - 4.4 5.4 5.0 - 6.0 14.3 5.8 - 

CV (%)   25.0 11.3 15.6 - 40.1 - - 33.0 16.2 13.2 - 11.4 10.7 22.9 - 

*Data of JAG (WR), SGN (SH), JHS (WR, SH,DM), MOR (PM)  and CHT (SH, SR) are not included as the disease severity/incidence was <20% in SC 
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Table 4.3.1: Reaction of oilseed Brassica germplasm against AB in NDN for Alternaria blight (artificial condition) 

Code No. Entries 
% ABL severity (90 DAS) % ABP (15 days before harvest) 

SHL DOL PNT HSR CHT Mean SHL DOL PNT HSR CHT Mean 

NDN-20-01 DRMRSJ-1 33.2 35.2 34.7 24.9 45.57 34.7 22.2 26.7 39.2 21.0 37.1 29.3 

NDN-20-02 DRMRSJ-19 33.0 35.2 37.7 32.5 39.70 35.6 23.6 26.7 43.5 27.4 31.4 30.5 

NDN-20-03 DRMRSJ-26 34.3 39.1 39.2 29.6 42.88 37.0 24.6 31.3 43.5 25.8 39.1 32.9 

NDN-20-04 DRMRSJ-271 32.5 39.2 36.2 18.4 36.27 32.5 23.9 31.4 40.7 15.0 28.7 27.9 

NDN-20-05 DRMRSJ-349 33.3 39.2 26.4 30.1 30.26 31.8 20.5 31.4 34.7 28.1 20.5 27.1 

NDN-20-06 DRMRSJ-4 32.9 35.6 34.7 32.5 37.41 34.6 22.0 27.1 40.7 27.4 29.9 29.4 

NDN-20-07 DRMRSJ-159 34.1 35.6 36.2 34.0 41.90 36.4 23.8 27.1 45.0 29.6 35.9 32.3 

NDN-20-08 DRMRSJ-361 32.2 39.9 34.7 36.6 38.41 36.4 21.0 32.1 40.7 32.9 29.3 31.2 

NDN-20-09 DRMRSJ-302 32.7 39.9 39.2 35.3 38.00 37.0 21.7 32.1 34.7 32.5 29.3 30.1 

NDN-20-10 DRMRSJ-7 33.3 41.5 36.2 32.5 37.47 36.2 22.1 34.3 37.7 26.9 29.8 30.2 

NDN-20-11 DRMRSJ-206 32.5 40.7 28.3 25.8 37.41 32.9 20.2 34.0 39.2 24.2 33.0 30.1 

NDN-20-12 DRMR 2018-23 33.3 41.8 39.2 32.2 34.02 36.1 22.1 34.1 43.5 28.1 26.0 30.8 

NDN-20-13 DRMR 2018-41 32.5 39.9 34.7 33.2 38.00 35.7 19.9 32.7 40.7 28.9 31.3 30.7 

NDN-20-14 DRMRSJ-21 27.4 39.9 36.3 32.5 31.18 33.5 18.6 32.7 37.7 27.4 21.0 27.5 

NDN-20-15 DRMRM-163 30.5 39.9 37.7 34.0 30.79 34.6 20.7 31.4 43.5 29.6 21.6 29.4 

NDN-20-16 DRMR 2018-19 32.5 38.3 29.9 26.6 35.30 32.5 20.2 31.4 40.7 21.5 29.3 28.6 

NDN-20-17 DRMRSJ-25 33.8 40.7 34.7 32.9 33.77 35.2 22.6 32.9 43.5 28.1 24.3 30.3 

NDN-20-18 DRMRSJ-312 33.1 37.9 29.9 31.1 28.25 32.0 21.7 32.5 34.7 26.9 17.9 26.7 

NDN-20-19 DRMR 2018-17 32.7 40.7 28.3 32.2 35.55 33.9 21.7 32.5 37.7 28.9 28.0 29.8 

NDN-20-20 DRMRM-177 34.2 39.6 33.1 34.3 27.97 33.9 21.8 31.1 37.7 30.1 16.9 27.5 

NDN-20-21 DRMRSJ-22 33.3 39.6 29.9 29.6 29.93 32.5 21.1 31.1 34.7 25.8 22.5 27.0 

NDN-20-22 DRMR 2018-37 34.0 39.1 37.7 33.2 32.71 35.3 22.6 31.4 40.7 28.9 25.9 29.9 

NDN-20-23 DRMR 2018-1 33.3 37.4 37.7 36.0 48.39 38.6 21.5 29.0 40.7 31.1 41.2 32.7 

NDN-20-24 PAB-17-18 32.0 36.3 36.2 32.5 15.45 30.5 20.6 27.9 39.2 26.9 0.0 22.9 

NDN-20-25 PT 303 (BrT) 34.5 37.1 33.1 35.3 44.46 36.9 23.8 27.9 47.9 32.5 38.4 34.1 

NDN-20-26 RL 1359 (SC) 34.2 37.1 40.7 34.0 30.40 35.3 22.8 28.5 34.7 29.6 21.4 27.4 

NDN-20-27 DRMR 2018-24 32.5 36.0 43.5 34.6 30.46 35.4 21.7 27.6 36.2 31.4 18.8 27.1 

NDN-20-28 RMM-19-18 34.5 41.0 39.1 33.2 34.82 36.5 22.2 33.2 45.0 29.6 28.6 31.7 

NDN-20-29 DRMR 2018-26 33.4 39.2 42.1 34.3 39.76 37.8 22.1 30.9 40.7 28.9 33.9 31.3 

NDN-20-30 NRCYS-5-2 (BrYS) 38.3 39.2 42.1 34.6 46.95 40.2 24.3 30.9 53.8 31.1 41.8 36.4 

NDN-20-31 RMM-19-06 31.9 40.2 37.7 34.0 39.11 36.6 22.8 32.4 43.5 28.9 30.1 31.5 

NDN-20-32 BIOYSR (RC-WR) 33.3 42.0 40.7 36.6 22.79 35.1 21.3 34.3 47.9 31.1 6.8 28.3 

NDN-20-33 NPJ 247 32.7 39.1 40.7 31.1 26.35 34.0 19.7 29.7 43.5 26.6 14.4 26.8 

NDN-20-34 DRMR 2018-16 34.2 39.1 37.7 33.9 40.16 37.0 21.6 29.7 42.1 31.4 33.2 31.6 

NDN-20-35 PAB-17-22 33.2 37.1 34.7 30.1 14.77 30.0 21.6 28.3 37.7 28.1 0.0 23.1 

NDN-20-36 DLSC 1 (Bc) 25.2 38.2 28.3 16.2 11.54 23.9 18.5 29.7 31.6 15.0 3.6 19.7 

NDN-20-37 PAB-17-20 33.7 37.0 34.7 32.2 17.76 31.1 21.4 28.3 33.1 28.9 10.5 24.4 

NDN-20-38 PAB-17-23 34.5 37.0 24.7 24.9 12.52 26.7 20.7 28.3 28.3 21.0 6.0 20.9 

NDN-20-39 PHR 2 (TC-AB) 35.0 36.3 37.7 32.5 18.05 31.9 21.2 28.3 34.7 26.9 7.9 23.8 

NDN-20-40 PMW 18 33.7 42.0 42.1 26.9 34.27 35.8 21.6 33.7 31.6 24.9 25.7 27.5 

NDN-20-41 PAB-17-15 32.8 42.0 24.7 35.3 13.44 29.6 20.8 33.7 47.9 32.5 7.9 28.5 

NDN-20-42 WBN-1(Br-BS) 26.5 40.1 24.7 16.8 11.97 24.0 19.5 33.2 42.1 12.9 10.8 23.7 

NDN-20-43 DRMR 2018-25 34.6 38.6 40.7 36.6 28.73 35.8 20.3 31.3 47.9 32.9 15.9 29.6 

NDN-20-44 GSL 1(Bn) 24.1 38.6 36.3 17.4 32.71 29.8 18.3 30.6 40.7 15.0 26.4 26.2 

NDN-20-45 Rohini (SC) 34.6 42.8 37.7 30.1 33.83 35.8 21.0 34.9 43.5 25.8 28.1 30.7 

CD(P=0.05) 4.5 3.7 5.2 4.7 - - NS 3.8 4.8 5.0 -   

CV (%)   6.7 4.7 7.3 7.5 - - 8.0 6.0 5.9 9.1 -   

*Data of LDH not included as disease severity was < 20% in SC 
  Data of  VAR excluded due to not submitted as per technical programme 
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Table 4.3.2: Reaction of oilseed Brassica germplasm against WR, DM, PM & SR in NDN for Alternaria blight    
(natural condition) 

Entries 
% WR  severity (75 DAS) % SH % SR 

MOR PNT HSR CHT Mean MOR CHT Mean MOR 

DRMRSJ-1 21.4 31.6 16.2 25.6 23.7 10.5 13.6 12.0 26.6 

DRMRSJ-19 17.4 36.2 23.3 19.2 24.0 0.0 9.6 4.8 15.9 

DRMRSJ-26 3.6 36.2 33.2 20.4 23.4 0.0 7.5 3.7 26.6 

DRMRSJ-271 5.4 28.3 0.0 11.2 11.2 0.0 0.0 0.0 12.9 

DRMRSJ-349 3.6 20.6 24.2 13.2 15.4 0.0 0.0 0.0 15.9 

DRMRSJ-4 0.0 28.3 0.0 0.0 7.1 0.0 0.0 0.0 20.7 

DRMRSJ-159 19.2 26.4 19.0 38.9 25.9 0.0 22.6 11.3 15.9 

DRMRSJ-361 13.6 15.7 23.3 20.5 18.3 0.0 9.8 4.9 18.4 

DRMRSJ-302 25.6 43.5 39.9 10.0 29.7 10.5 0.0 5.3 22.8 

DRMRSJ-7 4.6 36.2 0.0 0.0 10.2 0.0 0.0 0.0 22.8 

DRMRSJ-206 21.4 2.0 18.4 30.3 18.0 0.0 16.0 8.0 18.4 

DRMR 2018-23 0.0 36.2 28.1 0.0 16.1 0.0 11.2 5.6 56.8 

DRMR 2018-41 9.4 11.2 0.0 14.5 8.8 0.0 0.0 0.0 15.9 

DRMRSJ-21 16.2 24.2 30.1 33.4 26.0 0.0 13.6 6.8 22.8 

DRMRM-163 25.4 36.3 35.3 39.4 34.1 0.0 22.1 11.1 34.8 

DRMR 2018-19 4.6 29.9 0.0 5.7 10.1 0.0 0.0 0.0 15.9 

DRMRSJ-25 2.6 29.9 24.2 18.1 18.7 0.0 8.3 4.2 18.4 

DRMRSJ-312 22.5 12.9 33.2 7.5 19.0 0.0 0.0 0.0 18.4 

DRMR 2018-17 22.9 28.3 38.6 18.7 27.1 10.5 7.5 9.0 26.6 

DRMRM-177 27.2 36.3 40.5 39.6 35.9 12.9 22.2 17.6 40.7 

DRMRSJ-22 20.4 33.2 16.8 27.2 24.4 0.0 12.0 6.0 37.8 

DRMR 2018-37 0.0 9.3 0.0 7.3 4.1 0.0 0.0 0.0 24.7 

DRMR 2018-1 2.6 9.3 0.0 0.0 3.0 0.0 0.0 0.0 15.9 

PAB-17-18 24.1 37.7 34.0 9.5 26.3 7.4 0.0 3.7 22.8 

PT 303 (BrT) 3.8 0.0 0.0 0.0 1.0 0.0 0.0 0.0 77.1 

RL 1359 (SC) 33.4 52.3 42.5 33.8 40.5 32.2 21.1 26.6 20.7 

DRMR 2018-24 2.6 29.9 30.1 32.0 23.6 0.0 18.2 9.1 28.3 

RMM-19-18 28.3 39.2 41.2 38.8 36.9 30.0 22.3 26.1 22.8 

DRMR 2018-26 24.1 28.3 33.2 34.9 30.1 7.4 6.0 6.7 26.6 

NRCYS-5-2 (BrYS) 4.6 12.9 0.0 29.9 11.9 0.0 15.8 7.9 61.7 

RMM-19-06 14.4 22.5 20.5 9.5 16.7 0.0 0.0 0.0 22.8 

BIOYSR (RC-WR) 21.6 33.1 0.0 21.8 19.1 0.0 8.3 4.2 30.0 

NPJ 247 33.4 37.7 38.6 34.3 36.0 16.8 9.5 13.1 12.9 

DRMR 2018-16 33.9 39.2 41.2 38.2 38.1 10.5 22.2 16.4 30.0 

PAB-17-22 12.5 28.3 33.2 7.9 20.5 0.0 0.0 0.0 12.9 

DLSC 1 (Bc) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

PAB-17-20 15.9 50.8 43.1 15.8 31.4 0.0 0.0 0.0 24.7 

PAB-17-23 7.2 40.7 12.9 6.0 16.7 0.0 0.0 0.0 18.4 

PHR 2 (TC-AB) 23.0 26.6 42.5 10.0 25.5 0.0 0.0 0.0 12.9 

PMW 18 0.0 2.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 

PAB-17-15 5.4 15.7 12.3 6.0 9.9 0.0 0.0 0.0 0.0 

WBN-1(Br-BS) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

DRMR 2018-25 2.6 0.0 0.0 0.0 0.6 0.0 0.0 0.0 20.7 

 GSL 1(Bn) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Rohini (SC) 39.6 22.8 44.4 39.1 36.5 40.2 21.1 30.7 77.1 

CD (P=0.05) 5.7 7.8 4.1 - - 5.1 - - 10.2 

CV (%)   19.4 15.7 9.3 - - 47.7 - - 20.8 
*Data of LDH (WR, SR), PNT (SH, PM, SR), CHT (SH, SR) and MOR (PM) are not included as the disease severity/incidence was < 20% in SC  
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Table 4.4.1: Reaction of oilseed Brassica germplasm against AB in NDN for White Rust (natural condition) 

Code No Entries 
%  AB severity (90 DAS)* % ABP severity  

PNT HSR Mean PNT HSR Mean 

NDN-20-46 DRMRSJ-7 45.0 33.9 39.4 40.7 28.1 34.4 

NDN-20-47 DRMRDJ-1 39.2 31.1 35.1 34.7 26.9 30.8 

NDN-20-48 DRMRCI 125 36.2 32.9 34.6 31.6 27.4 29.5 

NDN-20-49 DRMRCI 132 40.7 33.2 36.9 34.7 29.6 32.2 

NDN-20-50 DRMRSJ-21 33.1 30.1 31.6 24.7 25.8 25.2 

NDN-20-51 DRMRSJ-159 33.2 32.5 32.8 24.7 23.3 24.0 

NDN-20-52 DRMRSJ-1 36.2 32.2 34.2 24.7 26.9 25.8 

NDN-20-53 DRMRDJ-3 36.2 34.6 35.4 29.9 28.9 29.4 

NDN-20-54 DRMRCI 131 39.2 32.5 35.8 42.1 24.9 33.5 

NDN-20-55 DRMRSJ-312 29.9 32.9 31.4 31.6 25.8 28.7 

NDN-20-56 DRMRSJ-25 33.1 35.3 34.2 36.2 27.4 31.8 

NDN-20-57 DRMRSJ-4 31.6 26.6 29.1 34.7 24.2 29.5 

NDN-20-58 DRMRCI 139 31.6 31.1 31.3 28.3 24.9 26.6 

NDN-20-59 DRMRSJ-271 34.7 32.2 33.5 28.3 25.8 27.0 

NDN-20-60 DRMR-5206 33.1 28.9 31.0 31.6 23.3 27.4 

NDN-20-61 DRMRSJ-19 39.2 23.3 31.2 31.6 20.5 26.0 

NDN-20-62 DRMRSJ-22 26.4 25.8 26.1 29.9 20.5 25.2 

NDN-20-63 DRMRSJ-26 28.3 30.1 29.2 31.6 22.4 27.0 

NDN-20-64 DRMR 2018-37 36.2 37.9 37.1 31.6 26.6 29.1 

NDN-20-65 DRMRSJ-361 33.1 32.5 32.8 37.7 24.9 31.3 

NDN-20-66 DRMRCI 126 36.2 29.6 32.9 31.6 21.5 26.5 

NDN-20-67 DRMRSJ-206 39.2 25.8 32.5 34.7 20.0 27.4 

NDN-20-68 DRMRSJ-302 36.2 27.4 31.8 31.6 21.0 26.3 

NDN-20-69 DRMRSJ-349 31.6 33.2 32.4 36.2 29.6 32.9 

NDN-20-70 DRMRM 18-37-13 31.6 34.0 32.8 36.2 28.9 32.6 

NDN-20-71 DRMR 2018-23 31.6 32.5 32.0 24.7 24.2 24.4 

NDN-20-72 DRMRM 18-35-11 34.7 30.1 32.4 36.2 24.9 30.6 

NDN-20-73 DRMR 2018-25 29.9 28.1 29.0 31.6 23.3 27.4 

NDN-20-74 DRMR 2018-1 34.7 35.3 35.0 28.3 25.8 27.0 

NDN-20-75 DRMR 2018-19 33.1 26.6 29.9 31.6 20.5 26.0 

NDN-20-76 DRMRM 18-36-12 31.6 28.9 30.2 36.2 21.5 28.9 

NDN-20-77 DRMR 2018-41 37.7 34.6 36.2 28.3 25.8 27.0 

NDN-20-78 DRMR 2018-17 33.1 29.6 31.4 36.2 21.0 28.6 

NDN-20-79 DRMR 2018-26 36.2 27.4 31.8 28.3 24.2 26.2 

NDN-20-80 NPJ 247 39.2 26.9 33.0 33.1 22.4 27.8 

NDN-20-81 RH- 1700 31.6 25.8 28.7 33.1 21.5 27.3 

NDN-20-82 RH- 1700-3 36.2 28.9 32.6 29.9 24.9 27.4 

NDN-20-83 PRD-14-4 33.1 32.5 32.8 28.3 23.3 25.8 

NDN-20-84 RH 1400 31.6 26.9 29.2 28.3 24.2 26.2 

NDN-20-85 RH- 1700-4 33.1 33.9 33.5 28.3 25.8 27.0 

NDN-20-86 PRD-14-23 31.6 33.2 32.4 31.6 31.1 31.3 

NDN-20-87 RMM-19-18 33.1 30.1 31.6 33.1 28.1 30.6 

NDN-20-88 PJK (A4A5)-21 28.3 32.5 30.4 24.7 26.9 25.8 

NDN-20-89 RH 1400-1 39.2 36.0 37.6 28.3 31.1 29.7 

NDN-20-90 RH- 1700-1 36.2 32.9 34.6 31.6 28.1 29.8 

NDN-20-91 DRMR 2018-24 37.7 36.6 37.2 24.7 32.9 28.8 

NDN-20-92 PWR-13-8 29.9 33.2 31.5 33.1 30.1 31.6 

NDN-20-93 RMM-19-06 33.1 34.6 33.9 31.6 27.4 29.5 

NDN-20-94 BIOYSR (RC-WR) 43.5 32.2 37.9 34.7 28.9 31.8 

NDN-20-95 PT 303 (Br-T) 42.1 28.9 35.5 46.4 24.2 35.3 

NDN-20-96 Rohini (A4A5)-491 40.7 30.1 35.4 31.6 24.9 28.2 

NDN-20-97 Rohini (Parent) 36.2 32.2 34.2 39.2 29.6 34.4 

NDN-20-98 DLSC 1 (Bc) 26.4 15.0 20.7 31.6 12.9 22.2 

NDN-20-99 RH- 1700-2 36.2 31.1 33.7 39.2 26.6 32.9 

NDN-20-100 PHR 2 (TC-AB) 45.0 35.3 40.1 26.4 32.5 29.4 

NDN-20-101 NRCYS-5-2 (Br-YS) 43.5 33.2 38.4 60.1 29.6 44.8 

NDN-20-102 PRD14-27 37.7 34.0 35.9 28.3 28.9 28.6 

NDN-20-103 PB (A4A5)-842 33.1 30.1 31.6 34.7 24.2 29.5 

NDN-20-104 Varuna (A4A5)-936-279 33.1 32.5 32.8 28.3 26.9 27.6 

NDN-20-105 Pusa Bold (Parent) 31.6 32.9 32.2 36.2 28.1 32.2 

NDN-20-106 Rohini (SC) 34.7 31.1 32.9 28.3 26.6 27.4 

NDN-20-107 GSL 1 (Bn) 33.1 15.7 24.4 31.6 12.9 22.2 

NDN-20-108 RL 1359 (SC) 33.1 31.1 32.1 31.6 26.6 29.1 

NDN-20-109 Pusa Jaikisan (Parent) 33.2 32.2 32.7 33.2 28.9 31.0 

NDN-20-110 WBN-1(Br-BS) 33.1 16.8 25.0 37.7 15.7 26.7 

NDN-20-111 PMW 18 39.2 25.8 32.5 34.7 24.2 29.5 

NDN-20-112 Varuna (Parent) 33.1 30.1 31.6 31.6 28.1 29.8 

NDN-20-113 DRMR 2018-16 37.7 33.2 35.4 37.7 29.6 33.7 

CD(P=0.05) 4.4 4.8 - 3.9 4.8 - 

CV (%)   6.3 7.9 - 5.9 9.4 - 

*Data of LDH not included as disease severity was < 20% in SC 
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Table 4.4.2: Reaction of oilseed Brassica germplasm to WR (artificial condition), DM, PM & SR  (natural condition) NDN for White Rust 

Entries 
% WR servrity on leaf (100 DAS)* % Staghead incidence 

% DM      
(20 DAS) 

% SR incidence*  

MOR PNT HSR LDH BPR Mean MOR PNT Mean PNT MOR PNT Mean 

DRMRSJ-7 0.0 18.4 9.6 0.0 0.0 5.6 0.0 15.7 7.8 60.1 12.9 15.7 14.3 

DRMRDJ-1 3.6 22.8 20.5 12.2 21.9 16.2 0.0 18.4 9.2 49.3 22.8 39.2 31.0 

DRMRCI 125 4.6 2.0 0.0 10.1 0.0 3.4 0.0 0.0 0.0 34.7 0.0 20.6 10.3 

DRMRCI 132 26.4 2.0 7.5 5.9 0.0 8.4 16.8 0.0 8.4 20.6 12.9 37.7 25.3 

DRMRSJ-21 19.5 36.2 33.2 19.2 19.4 25.5 10.5 26.6 18.5 34.7 0.0 34.7 17.4 

DRMRSJ-159 3.6 26.4 0.0 6.3 23.6 12.0 0.0 15.7 7.8 43.5 22.8 39.2 31.0 

DRMRSJ-1 14.9 22.8 33.9 12.2 22.8 21.3 0.0 15.7 7.8 46.4 18.4 45.0 31.7 

DRMRDJ-3 4.6 22.8 0.0 11.4 23.6 12.5 0.0 15.7 7.8 37.7 28.3 33.1 30.7 

DRMRCI 131 0.0 28.3 0.0 3.6 22.8 10.9 0.0 20.6 10.3 28.3 50.8 43.5 47.2 

DRMRSJ-312 19.7 22.5 34.6 0.0 22.8 19.9 0.0 18.4 9.2 49.3 37.8 52.2 45.0 

DRMRSJ-25 4.6 31.6 0.0 12.7 25.8 14.9 0.0 15.7 7.8 43.5 31.6 29.9 30.8 

DRMRSJ-4 0.0 28.3 0.0 4.5 0.0 6.5 0.0 24.7 12.3 37.7 12.9 46.4 29.7 

DRMRCI 139 18.2 4.9 0.0 6.7 24.4 10.9 0.0 12.9 6.5 37.7 9.1 29.9 19.5 

DRMRSJ-271 0.0 26.4 30.1 6.2 0.0 12.5 0.0 22.8 11.4 37.7 33.2 40.7 36.9 

DRMR-5206 23.7 29.9 12.9 15.3 21.2 20.6 12.9 20.6 16.8 37.7 20.7 29.9 25.3 

DRMRSJ-19 25.3 33.1 16.8 14.4 22.8 22.5 16.8 12.9 14.8 24.7 20.7 33.1 26.9 

DRMRSJ-22 18.6 24.7 36.6 13.4 24.4 23.5 16.8 18.4 17.6 28.3 15.9 36.2 26.1 

DRMRSJ-26 21.0 20.6 12.3 11.9 24.4 18.0 16.8 18.4 17.6 31.6 20.7 59.0 39.8 

DRMR 2018-37 0.0 28.3 18.4 5.5 22.0 14.8 0.0 18.4 9.2 52.2 37.8 31.6 34.7 

DRMRSJ-361 16.2 12.9 15.0 12.9 0.0 11.4 0.0 15.7 7.8 58.4 43.6 28.3 35.9 

DRMRCI 126 0.0 18.4 28.9 12.1 22.8 16.4 0.0 12.9 6.5 31.6 33.2 36.2 34.7 

DRMRSJ-206 4.6 2.0 0.0 14.3 21.2 8.4 0.0 0.0 0.0 52.2 28.3 36.2 32.3 

DRMRSJ-302 23.7 28.3 38.6 17.3 22.0 26.0 12.9 20.6 16.8 40.7 34.8 33.2 34.0 

DRMRSJ-349 0.0 20.6 0.0 10.0 0.0 6.1 0.0 15.7 7.8 40.6 42.1 55.4 48.7 

DRMRM 18-37-13 0.0 2.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 46.4 47.9 60.4 54.2 

DRMR 2018-23 0.0 36.3 24.9 0.0 0.0 12.2 0.0 20.6 10.3 49.3 53.7 36.2 45.0 

DRMRM 18-35-11 27.4 15.7 0.0 13.9 0.0 11.4 16.8 12.9 14.8 58.4 36.3 29.9 33.1 

DRMR 2018-25 0.0 0.0 0.0 4.8 0.0 1.0 0.0 0.0 0.0 31.6 26.6 50.9 38.7 

DRMR 2018-1 19.6 22.8 12.3 3.6 0.0 11.7 10.5 15.7 13.1 52.2 30.0 36.2 33.1 

DRMR 2018-19 3.6 0.0 0.0 0.0 0.0 0.7 0.0 0.0 0.0 31.6 36.3 42.1 39.2 

DRMRM 18-36-12 0.0 0.0 15.7 4.6 0.0 4.1 0.0 0.0 0.0 34.7 90.0 52.5 71.2 

DRMR 2018-41 0.0 2.0 0.0 0.0 22.8 5.0 0.0 0.0 0.0 26.4 71.6 26.4 49.0 

DRMR 2018-17 27.2 22.5 41.2 15.9 30.0 27.4 15.0 12.9 13.9 20.6 53.7 37.7 45.7 

DRMR 2018-26 30.5 20.6 33.2 14.6 23.6 24.5 20.0 12.9 16.4 34.7 30.0 45.0 37.5 

NPJ 247 23.6 34.7 34.6 15.2 29.3 27.5 12.9 20.6 16.8 52.2 22.8 20.6 21.7 

RH- 1700 0.0 0.0 26.6 0.0 0.0 5.3 0.0 0.0 0.0 20.6 90.0 29.9 59.9 

RH- 1700-3 0.0 24.7 37.9 8.3 0.0 14.2 0.0 15.7 7.8 37.7 33.2 26.4 29.8 

PRD-14-4 24.3 30.0 42.5 16.3 0.0 22.6 15.0 20.6 17.8 40.7 33.2 26.6 29.9 

RH 1400 0.0 12.9 0.0 0.0 0.0 2.6 0.0 12.9 6.5 28.3 90.0 20.6 55.3 

RH- 1700-4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.6 50.8 53.9 52.3 

PRD-14-23 33.5 34.7 39.2 8.9 22.8 27.8 34.2 20.6 27.4 33.2 22.8 22.8 22.8 

RMM-19-18 23.4 34.7 33.9 4.8 22.8 23.9 22.8 15.7 19.2 30.0 26.6 36.2 31.4 

PJK (A4A5)-21 0.0 0.0 0.0 3.4 0.0 0.7 0.0 0.0 0.0 20.6 36.3 26.6 31.4 

RH 1400-1 3.6 2.0 0.0 4.3 0.0 2.0 0.0 0.0 0.0 33.1 18.4 24.7 21.6 

RH- 1700-1 0.0 24.7 0.0 3.6 0.0 5.7 0.0 20.6 10.3 53.8 77.1 64.2 70.6 

DRMR 2018-24 0.0 33.2 38.6 9.3 30.0 22.2 0.0 20.6 10.3 52.3 39.2 22.5 30.9 

PWR-13-8 0.0 0.0 12.3 0.0 0.0 2.5 0.0 0.0 0.0 0.0 28.3 0.0 14.2 

RMM-19-06 27.6 28.3 29.6 8.1 0.0 18.7 20.0 15.7 17.8 46.4 36.3 26.6 31.4 

BIOYSR (RC-WR) 38.1 36.2 39.2 3.9 22.0 27.9 42.1 24.7 33.4 36.2 37.8 18.4 28.1 

PT 303 (Br-T) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.6 77.1 49.3 63.2 

Rohini (A4A5)-491 4.6 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 28.3 37.8 40.6 39.2 

Rohini (Parent) 36.4 43.5 44.4 11.5 39.2 35.0 34.2 28.3 31.3 37.7 20.7 29.9 25.3 

DLSC 1 (Bc) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 39.2 19.6 

RH- 1700-2 35.7 40.7 38.6 18.1 30.0 32.6 38.3 24.7 31.5 37.7 33.2 33.1 33.2 

PHR 2 (TC-AB) 6.0 31.6 34.6 3.6 39.2 23.0 0.0 22.8 11.4 40.7 24.7 15.7 20.2 

NRCYS-5-2 (Br-YS) 4.6 20.6 0.0 0.0 0.0 5.0 0.0 20.6 10.3 12.9 50.8 62.6 56.7 

PRD14-27 23.0 36.2 37.9 4.3 30.0 26.3 7.4 12.9 10.2 46.4 18.4 26.4 22.4 

PB (A4A5)-842 0.0 0.0 0.0 0.0 24.3 4.9 0.0 0.0 0.0 33.1 71.6 46.5 59.0 

Varuna (A4A5)-936-279 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 29.9 31.6 37.7 34.6 

Pusa Bold (Parent) 35.3 36.2 40.5 14.4 39.3 33.1 34.2 24.7 29.5 52.2 26.6 26.4 26.5 

Rohini (SC) 35.2 40.7 45.0 15.6 39.2 35.1 39.2 28.3 33.8 43.5 20.7 28.3 24.5 

GSL 1 (Bn) 0.0 0.0 0.0 0.0 37.5 7.5 0.0 0.0 0.0 0.0 0.0 37.7 18.8 

RL 1359 (SC) 24.8 37.7 39.2 7.9 39.3 29.8 12.9 31.6 22.3 40.7 37.8 22.5 30.1 

Pusa Jaikisan (Parent) 34.3 28.3 43.1 12.6 39.3 31.5 27.7 18.4 23.1 58.4 50.8 37.7 44.2 

WBN-1(Br-BS) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 61.1 30.6 

PMW 18 0.0 2.0 0.0 0.0 31.3 6.7 0.0 0.0 0.0 24.7 18.4 36.2 27.3 

Varuna (Parent) 39.3 34.7 39.2 12.4 39.2 33.0 38.3 20.6 29.4 46.4 30.0 62.6 46.3 

DRMR 2018-16 39.3 39.2 41.2 16.4 39.3 35.1 27.7 24.7 26.2 53.8 22.8 53.8 38.3 

CD(P=0.05) 3.7 5.5 4.1 7.4 1.3 - 3.4 4.4 - 5.6 9.0 11.4 - 

CV (%) 13.9 13.8 10.6 50.5 3.5 - 17.94 14.9 - 7.7 13.41 15.6 - 

*Data of LDH (WR, SR) and MOR (SR) are not included as disease severity/incidence was < 20% in SC 
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Table 4.5.1: Reaction of oilseed Brassica lines against AB (natural condition) in NDN for Sclerotinia rot 

Code no. Entries 
% AB severity (90 DAS)* % POD ( 15 days before harvest) 

SHL SGN PNT HSR LDH Mean SHL SGN PNT HSR Mean 

NDN-20-114 DRMRSJ-21 33.5 27.3 33.2 33.9 17.8 29.1 25.3 20.3 37.7 27.4 27.7 

NDN-20-115 DRMRSJ-22 31.7 23.0 29.9 32.2 18.6 27.1 25.0 0.0 31.6 24.2 20.2 

NDN-20-116 DRMR 2018-24  33.0 24.4 34.7 34.0 18.4 28.9 25.6 16.6 37.7 28.9 27.2 

NDN-20-117 DRMR 5206 31.2 28.5 33.2 32.9 16.3 28.4 24.9 22.5 43.5 24.9 29.0 

NDN-20-118 NPC 16 (TC-SR) 25.5 0.0 22.5 17.4 16.0 16.3 20.9 0.0 24.7 15.0 15.2 

NDN-20-119 DRMRSJ-25 32.3 0.0 36.3 31.1 16.3 23.2 26.1 0.0 37.7 24.2 22.0 

NDN-20-120 Rohini (SC) 32.9 28.1 39.2 35.3 15.3 30.2 24.6 0.0 34.7 26.9 21.6 

NDN-20-121 DRMRSJ-26 30.6 30.5 31.6 33.2 16.3 28.4 25.6 15.2 31.6 25.8 24.5 

NDN-20-122 NRCYS-5-2 (Br-YS) 36.3 25.5 31.6 36.6 16.3 29.3 27.3 25.3 47.9 29.6 32.5 

NDN-20-123 DRMR 2017-8 32.5 23.7 37.7 35.3 19.8 29.8 23.7 21.0 34.7 32.5 28.0 

NDN-20-124 RL 1359 (SC) 32.8 23.9 34.7 34.0 18.3 28.7 25.1 17.6 28.3 28.9 25.0 

CD(P=0.05) 2.0 4.3 6.1 5.1 2.3 - 3.1 2.5 5.3 5.6 - 

CV (%)   3.6 8.9 8.2 7.0 5.9 - 7.2 8.8 6.6 9.5 - 

*Data of BPR not included as disease severity was < 20% in SC 

 Table 4.5.2: Reaction of oilseed Brassica germplasm to WR, SR and DM under NDN for Sclerotinia rot 

Entries 
% WR severity (100 DAS)* %Staghead* % SR incidence under artificial condition      SR lesion size (cm) % DM 

PNT HSR BPR Mean PNT NBPGR SHL SGN DOL PNT HSR BPR Mean SHL HSR LDH BPR Mean PNT 

DRMRSJ-21 31.6 28.9 23 27.8 22.8 90.0 81.1 0.0 76.7 80.8 64.3 32.0 60.7 20.7 10.9 12.4 16.1 15.0 24.7 

DRMRSJ-22 33.1 32.5 21 28.9 20.6 76.7 81.1 13.3 80.8 60.1 76.2 25.8 59.1 20.8 19.8 11.6 9.9 15.5 0.0 

DRMR 2018-24  31.6 37.9 25 31.5 20.6 90.0 81.1 12.2 29.9 50.9 78.6 27.0 52.8 25.5 12.2 15.1 9.8 15.7 28.3 

DRMR 5206 22.5 34.3 23 26.5 15.7 70.4 90.0 0.0 22.5 80.8 73.8 31.2 52.7 23.6 19.2 8.8 10.8 15.6 31.6 

NPC 16 (TC-SR) 0.0 0.0 0 0.0 0.0 90.0 72.3 12.8 76.7 50.9 19.0 19.9 48.8 15.6 5.3 7.1 10.5 9.6 0.0 

DRMRSJ-25 34.7 25.8 23 27.8 18.4 70.4 81.1 30.0 32.9 57.1 61.9 46.1 54.2 18.4 16.9 10.2 12.1 14.4 20.6 

Rohini (SC) 31.6 40.5 26 32.7 20.6 22.5 81.1 25.3 22.5 60.1 69.0 37.7 45.5 15.9 9.8 24.3 32.4 20.6 28.3 

DRMRSJ-26 26.6 30.1 24 26.8 15.7 76.7 81.1 18.7 42.1 80.8 71.4 37.2 58.3 19.9 18.2 16.3 27.6 20.5 31.6 

NRCYS-5-2 (Br-YS) 22.8 0.0 0.0 7.6 15.7 90.0 81.1 37.7 73.4 90.0 92.9 66.8 76.0 15.7 15.9 7.3 66.0 26.2 20.6 

DRMR 2017-8 39.2 39.2 25 34.5 24.7 90.0 81.1 32.3 70.4 71.5 85.7 24.4 65.1 15.7 11.7 11.3 6.3 11.3 24.7 

RL 1359 (SC) 37.7 38.6 31 35.9 15.7 90.0 81.1 21.7 73.4 61.1 81.0 36.2 63.5 23.8 11.8 16.9 11.5 16.0 28.3 

CD(P=0.05) 7.9 5.1 5.0 - 6.8 20.2 NS 2.6 38.4 24.3 9.1 6.2 - 3.9 3.4 7.4 - - 2.7 

CV (%)   11.9 8.0 6.7 - 17.1 12.0 18.8 6.3 31.1 15.9 7.0 7.7 - 11.6 10.9 25.4 - - 5.4 

 *Data of SGN and LDH (WR) are not included as disease severity was < 20% in SC 
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Table 4.6.1:Screening of IVT entries of oilseed Brassica against Alternaria blight (natural condition) 

Code No. Entries 
% AB severity (90 DAS)*  % ABP (15 days before harvest) 

SHL SGN PNT DOL HSR Mean SHL SGN DOL PNT HSR Mean 

SIVT-20-01 KMR (E)- 20-1  30.6 33.5 33.1 38.0 27.4 32.5 20.8 23.9 27.6 31.6 24.2 25.6 

SIVT-20-02 RH 1999-12  29.2 37.4 29.9 39.3 31.1 33.4 20.6 31.8 26.9 33.1 25.8 27.6 

SIVT-20-03 NPJ- 239  32.6 37.8 26.6 39.3 28.9 33.0 22.0 27.5 26.9 33.1 22.4 26.4 

SIVT-20-04 PHR 8024 (hybrid)  33.0 45.6 31.6 38.0 33.2 36.3 21.9 43.7 25.8 24.7 27.4 28.7 

SIVT-20-05 TM 188  30.4 35.8 29.9 39.7 34.3 34.0 20.3 16.7 29.6 34.7 32.5 26.8 

SIVT-20-06 DRMR 2018-17  33.9 38.4 31.6 36.9 30.1 34.2 22.3 21.6 26.2 28.3 24.9 24.6 

SIVT-20-07 SKM 1620  32.3 35.0 33.1 36.9 32.2 33.9 22.9 15.2 26.2 31.6 26.9 24.6 

SIVT-20-08 RH 1974  30.5 15.2 29.9 30.8 33.2 27.9 21.0 10.9 22.3 34.7 31.1 24.0 

SIVT-20-09 RMM-19-18  32.3 32.6 39.2 37.1 29.6 34.2 22.2 13.1 26.9 36.2 25.8 24.8 

SIVT-20-10 NPJ- 241  31.2 32.6 33.1 37.1 34.6 33.7 21.5 12.8 26.9 31.6 28.9 24.3 

SIVT-20-11 PR-2017-5  33.5 40.1 36.2 36.9 25.8 34.5 22.7 38.7 25.8 34.7 24.2 29.2 

SIVT-20-12 KMR (E)- 20-2  32.7 28.7 33.1 36.9 32.5 32.8 21.5 7.2 25.8 28.3 25.8 21.7 

SIVT-20-13 RGN-483  32.8 29.2 36.2 41.9 32.9 34.6 22.4 11.2 31.6 28.3 27.4 24.2 

SIVT-20-14 SKM 1746  34.0 31.2 39.2 39.7 28.1 34.5 22.4 20.8 29.4 28.3 24.9 25.2 

SIVT-20-15 PRE- 2018-8  32.1 29.6 31.6 43.2 34.0 34.1 21.7 11.5 33.5 28.3 27.4 24.5 

SIVT-20-16 KGMH-3811  31.8 22.0 33.1 39.9 31.1 31.6 20.4 9.0 29.4 29.9 25.8 22.9 

SIVT-20-17 DRMRHT 1318  34.9 22.2 42.1 39.9 32.5 34.3 24.0 18.0 29.4 37.7 28.9 27.6 

SIVT-20-18 KMR- 20-3  32.1 22.5 37.7 39.7 33.2 33.1 22.7 14.7 29.4 34.7 26.9 25.7 

SIVT-20-19 TM 274  32.0 47.3 37.7 38.0 27.4 36.5 21.4 45.5 27.6 36.3 21.5 30.4 

SIVT-20-20 RH 1999-21  32.1 39.0 31.6 39.7 32.9 35.1 22.8 37.1 29.6 29.9 25.8 29.0 

SIVT-20-21 NPJ- 242  33.3 31.1 36.3 39.7 26.9 33.4 22.7 28.0 29.6 36.2 23.3 28.0 

SIVT-20-22 RMM-19-06  35.1 16.9 39.2 38.9 32.2 32.5 23.6 9.0 28.3 39.2 24.2 24.9 

SIVT-20-23 DRMRCI- 129  31.5 19.1 33.1 39.7 31.1 30.9 21.4 8.6 29.6 42.1 26.9 25.7 

SIVT-20-24 PRE- 2018-10  32.2 17.8 36.2 38.4 30.1 30.9 21.0 15.5 28.3 31.6 28.1 24.9 

SIVT-20-25 SVJH-006  31.9 33.9 39.2 38.4 33.2 35.3 21.4 18.4 28.3 34.7 28.9 26.4 

SIVT-20-26 BAUM 09-12-2  35.0 20.8 34.7 36.9 32.5 32.0 23.1 20.1 26.2 33.1 27.4 26.0 

SIVT-20-27 HUJM- 19-11  32.0 32.9 36.2 39.7 29.6 34.1 21.5 9.0 29.6 37.7 25.8 24.7 

SIVT-20-28 JM-14-8  33.2 32.8 29.9 38.4 32.9 33.4 22.3 13.9 28.3 40.7 24.2 25.9 

SIVT-20-29 PBR 507  31.8 21.6 40.7 38.9 27.4 32.1 21.7 8.1 28.3 49.3 21.0 25.7 

SIVT-20-30 SKM 1728  32.6 27.0 36.2 42.5 32.2 34.1 23.6 9.0 32.2 37.7 26.9 25.9 

SIVT-20-31 DRMRHT 1712  31.6 20.3 33.1 36.9 33.2 31.0 21.9 7.7 26.2 42.1 28.1 25.2 

SIVT-20-32 NPJ- 240  33.0 38.8 33.1 30.8 28.9 32.9 21.6 27.7 21.9 34.7 22.4 25.6 

SIVT-20-33 PHR 8031(hybrid)  32.2 0.0 33.1 30.6 30.1 25.2 21.8 0.0 21.9 34.7 25.8 20.9 

SIVT-20-34 DRMRCI- 127  34.2 37.7 42.1 30.8 28.1 34.6 22.0 23.7 22.3 45.0 23.3 27.3 

SIVT-20-35 RGN-491  33.5 21.0 33.1 38.7 32.5 31.8 22.1 25.6 28.3 40.7 26.6 28.6 

SIVT-20-36 KMR- 20-4  34.0 30.5 34.7 38.7 33.2 34.2 22.9 16.9 28.3 37.7 27.4 26.6 

SIVT-20-37 PRB- 2012-3  31.9 19.1 33.1 37.1 31.1 30.5 21.9 16.9 26.9 37.7 26.9 26.1 

SIVT-20-38 RH 1975  35.4 34.3 31.4 37.1 32.9 34.2 24.4 21.6 26.9 34.7 28.1 27.1 

SIVT-20-39 ORM 2019-01  32.1 26.7 37.7 33.2 35.3 33.0 22.4 15.7 21.1 47.9 28.9 27.2 

SIVT-20-40 DRMRSJ 112  33.3 41.0 29.9 39.3 29.6 34.6 21.9 24.4 29.0 33.1 25.8 26.9 

SIVT-20-41 ORM 2019-02  33.4 38.6 36.2 38.7 32.5 35.9 22.6 20.8 28.3 39.2 26.9 27.6 

SIVT-20-42 DRMRSJ 276  33.2 35.1 34.7 38.7 32.2 34.8 21.5 22.0 27.9 40.7 28.9 28.2 

SIVT-20-43 NPJ- 244  34.0 27.0 36.2 38.4 33.2 33.8 22.4 19.3 27.9 34.7 29.6 26.8 

SIVT-20-44 RH 1921  33.5 35.0 36.2 39.1 31.1 35.0 23.1 26.1 28.6 42.1 26.9 29.4 

SIVT-20-45 PBR 450  33.3 31.7 37.7 36.9 34.6 34.8 22.3 19.9 26.2 46.4 31.4 29.2 

SIVT-20-46 RHH 2003  33.4 33.9 36.2 36.9 35.3 35.1 23.4 15.0 26.2 37.7 28.9 26.2 

SIVT-20-47 DRMRHJ 1108  32.6 34.6 33.1 36.9 30.1 33.5 22.2 33.8 26.5 36.2 26.9 29.1 

SIVT-20-48 Pusa MH-57  32.6 36.9 28.3 38.4 33.2 33.9 22.3 28.9 27.9 37.7 29.6 29.3 

SIVT-20-49 0IJ1010  33.7 34.2 33.1 36.9 35.3 34.6 23.9 28.9 26.2 37.7 27.4 28.8 

SIVT-20-50 TKM- 20-1  34.1 28.9 36.2 37.1 33.9 34.0 23.2 15.7 26.9 45.0 28.1 27.8 

SIVT-20-51 RMT-19-17  32.8 36.6 43.5 39.7 36.0 37.7 21.5 39.9 29.4 40.7 31.1 32.5 

SIVT-20-52 ACNMM- 23  30.9 27.5 34.7 38.4 32.5 32.8 19.6 26.6 27.9 31.6 26.9 26.5 

SIVT-20-53 DRMRHT 1913  34.5 30.4 36.3 38.4 30.1 33.9 22.8 29.5 27.9 37.7 28.1 29.2 

SIVT-20-54 RGN-486  33.6 39.1 43.5 42.5 35.3 38.8 22.3 24.8 32.2 43.5 28.9 30.4 

SIVT-20-55 JM-13-3  33.5 16.7 29.9 39.9 33.2 30.6 22.3 15.2 30.0 33.1 25.8 25.3 

SIVT-20-56 PHR 8095  32.8 39.1 42.1 39.9 30.1 36.8 22.6 21.4 30.0 42.1 26.9 28.6 

SIVT-20-57 SVJH-66  34.4 31.2 39.2 36.9 32.5 34.8 23.3 19.3 26.9 39.2 24.9 26.7 

SIVT-20-58 RMX9906  32.6 27.3 34.7 36.9 32.9 32.9 22.4 17.6 26.2 36.2 28.1 26.1 

SIVT-20-59 18J029C  32.5 27.7 28.3 38.4 27.4 30.9 21.5 16.4 27.9 34.7 24.2 25.0 

SIVT-20-60 PT- 2018-09  32.7 37.4 52.2 38.4 35.3 39.2 21.9 35.9 27.9 42.1 32.5 32.1 

SIVT-20-61 DRMRCI- 128  32.8 33.1 37.7 39.7 36.6 36.0 23.2 29.5 29.6 37.7 29.6 29.9 

SIVT-20-62 NPJ- 243  31.9 16.2 36.2 39.7 28.9 30.6 19.7 30.5 29.6 39.2 25.8 29.0 

SIVT-20-63 TM 264  32.9 18.2 36.2 39.7 33.2 32.1 22.7 13.9 29.6 31.6 28.1 25.2 

SIVT-20-64 RHH 2002  32.9 31.4 39.2 38.4 32.2 34.8 22.8 21.8 27.9 40.7 26.9 28.0 

SIVT-20-65 DRMRHJ 2409  32.4 39.7 31.6 36.9 37.9 35.7 22.5 37.8 25.4 37.7 32.9 31.3 

SIVT-20-66 0IJ1034  34.4 27.2 33.1 38.7 38.6 34.4 23.8 15.0 26.9 36.2 33.2 27.0 

SIVT-20-67 SVJH-68  34.5 29.0 33.1 38.7 32.5 33.6 25.7 27.5 26.9 31.6 24.9 27.3 

SIVT-20-68 CAU- RM- 4-1-1  33.5 41.9 36.3 38.7 31.1 36.3 23.3 39.5 26.9 39.2 26.6 31.1 
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SIVT-20-69 AKMS-20-1  34.2 22.2 29.9 43.1 32.5 32.4 24.2 19.5 31.3 33.1 28.9 27.4 

SIVT-20-70 Pusa MH-61  32.6 48.3 33.1 43.1 33.2 38.0 21.9 46.8 31.3 37.7 28.1 33.1 

SIVT-20-71 PT- 2015-8  35.1 28.0 40.7 37.1 34.6 35.1 24.8 9.0 25.4 45.0 29.6 26.8 

SIVT-20-72 RGN-500  33.3 30.5 42.1 37.1 30.1 34.6 23.0 10.2 25.4 43.5 24.9 25.4 

SIVT-20-73 RHH 2001  31.7 30.1 37.7 38.4 28.9 33.4 21.9 19.9 26.2 36.2 25.8 26.0 

SIVT-20-74 RMX9903  32.3 33.5 39.2 38.4 33.9 35.4 21.2 18.9 26.2 39.2 26.9 26.5 

SIVT-20-75 DRMRHJ 1403  32.9 28.9 34.7 37.1 32.9 33.3 22.3 23.9 24.3 37.7 27.4 27.1 

SIVT-20-76 TKM- 20-2  34.7 0.0 36.2 43.1 33.2 29.4 23.7 0.0 32.2 42.1 28.9 25.4 

SIVT-20-77 RMT-19-14  34.2 20.1 49.3 36.9 35.3 35.1 23.0 41.5 26.2 46.4 31.1 33.6 

SIVT-20-78 PHR 8076  32.4 25.6 37.7 36.9 31.1 32.7 22.1 15.5 26.2 36.2 25.8 25.1 

SIVT-20-79 RH 1920  30.0 20.8 36.2 38.4 27.4 30.6 23.1 24.6 28.3 31.6 23.3 26.2 

SIVT-20-80 DRMRHJ 908  33.5 31.1 34.7 38.4 30.1 33.6 23.5 26.9 28.1 37.7 25.8 28.4 

SIVT-20-81 CG toria 3  34.5 17.6 36.2 38.4 33.9 32.1 22.4 0.0 27.9 40.6 28.1 23.8 

SIVT-20-82 BAUT 08-08  34.0 20.5 39.2 36.9 34.6 33.0 22.9 30.8 26.9 50.9 29.6 32.2 

SIVT-20-83 LES 63  33.8 0.0 37.7 31.6 31.1 26.8 22.3 0.0 21.9 37.7 28.9 22.2 

SIVT-20-84 JC 36#  34.1 0.0 37.7 36.9 32.2 28.2 23.1 0.0 26.2 39.2 26.9 23.1 

SIVT-20-85 0IJ5001# 32.7 0.0 39.2 44.5 33.2 29.9 21.8 0.0 34.1 39.2 28.1 24.6 

SIVT-20-86 PYS- 2018-02  33.3 26.4 40.7 44.5 34.6 35.9 21.9 24.1 34.1 42.1 31.4 30.7 

SIVT-20-87 DRMRYS 201  33.9 29.2 37.7 42.6 34.0 35.5 22.2 32.2 32.2 46.4 29.6 32.5 

SIVT-20-88 DRMR 2018-19  32.1 21.4 34.7 32.3 35.3 31.2 20.7 20.1 21.1 31.6 28.1 24.3 

SIVT-20-89 ORT 2019-01  34.1 22.3 40.7 43.6 36.0 35.3 22.3 19.1 32.2 37.7 31.1 28.5 

SIVT-20-90 PDZ-15#  33.9 39.9 45.0 31.5 38.6 37.8 22.1 39.2 21.1 46.4 33.9 32.5 

SIVT-20-91 YSKM- 20-2  35.4 29.0 36.2 31.5 34.6 33.3 22.7 18.4 21.1 33.1 28.9 24.8 

SIVT-20-92 RH 1999-19  32.5 21.6 34.7 32.3 33.2 30.9 21.8 18.9 22.3 37.7 26.9 25.5 

SIVT-20-93 JT-14-5  34.1 26.6 37.7 31.5 33.9 32.8 23.6 19.9 21.1 40.7 28.1 26.7 

SIVT-20-94 LES 62  33.5 31.7 39.2 31.7 30.1 33.2 23.7 23.9 21.1 39.2 25.8 26.7 

SIVT-20-95 PDZ-14#  32.8 36.6 42.1 38.0 39.2 37.7 22.2 27.3 26.2 40.7 32.9 29.8 

SIVT-20-96 RH (OE)-1807  33.0 39.5 36.2 43.6 31.4 36.7 22.8 35.4 33.5 34.7 26.9 30.7 

SIVT-20-97 RMYS 1  34.2 35.4 40.7 31.2 34.6 35.2 23.3 31.9 21.9 37.7 28.9 28.8 

SIVT-20-98 YSKM- 20-1  34.8 38.3 37.7 31.2 33.2 35.0 23.8 32.8 21.9 39.2 27.4 29.0 

SIVT-20-99 DRMRYS 202  35.1 28.1 36.2 43.6 36.0 35.8 20.4 29.2 33.5 43.5 31.1 31.5 

SIVT-20-100 RH 1999-22  34.1 26.4 39.2 43.6 31.1 34.9 22.4 31.4 33.5 36.2 25.8 29.9 

SIVT-20-101 JC 32#  33.6 30.9 36.2 43.6 37.9 36.4 21.7 29.3 33.5 40.7 32.9 31.6 

SIVT-20-102 RMYS 2  33.0 23.9 37.7 42.6 32.9 34.0 21.1 21.0 31.6 37.7 27.4 27.8 

SIVT-20-103 CG toria 4  34.5 38.6 37.7 42.6 34.0 37.5 21.7 21.6 31.6 40.7 29.6 29.0 

SIVT-20-104 DRMRCI- 130  32.8 32.4 37.7 44.5 30.1 35.5 20.6 30.2 34.1 37.7 28.1 30.2 

SIVT-20-105 RH (OE)-1804  33.0 30.2 33.1 36.9 32.2 33.1 21.5 24.3 26.2 28.3 26.9 25.4 

SIVT-20-106 PYS- 2017-6  35.1 25.1 36.2 38.4 35.3 34.0 22.3 16.0 27.9 43.5 28.9 27.7 

SIVT-20-107 DRMRHJ 2520  33.3 32.6 36.2 38.4 32.9 34.7 21.6 27.0 27.9 39.2 28.1 28.8 

SIVT-20-108 NPJ- 245  32.3 36.3 39.2 37.1 32.5 35.5 20.6 35.0 26.9 31.6 27.4 28.3 

SIVT-20-109 RGN-494  33.2 39.1 37.7 43.1 36.0 37.8 21.8 24.1 32.2 36.3 28.9 28.7 

SIVT-20-110 Rohini (A4A5)-491 32.4 37.3 39.2 39.7 34.3 36.6 22.2 31.9 29.6 39.2 30.1 30.6 

SIVT-20-111 Varuna (A4A5)-936-279  33.0 38.7 36.2 43.1 34.6 37.1 23.7 25.8 32.2 37.7 31.4 30.2 

SIVT-20-112 Pusa Bold (Parent)  32.2 38.4 33.1 36.9 33.2 34.8 22.3 25.4 26.2 37.7 28.1 27.9 

SIVT-20-113 RL 1359 (SC) 32.6 0.0 37.7 36.9 31.4 27.7 22.1 0.0 26.2 34.7 25.8 21.8 

SIVT-20-114 PT 303 (Br-T) 35.0 0.0 36.2 43.6 35.3 30.0 22.8 0.0 33.5 43.5 28.1 25.6 

SIVT-20-115 NRCYS-5-2 (Br-YS) 35.7 36.6 36.2 43.6 34.0 37.2 23.3 35.7 33.5 53.8 29.6 35.2 

SIVT-20-116 KMR (L)- 20-5  32.9 33.5 33.1 43.6 32.9 35.2 21.9 25.8 32.2 36.2 28.9 29.0 

SIVT-20-117 NPJ- 246  32.4 31.4 33.1 38.0 27.4 32.5 21.0 35.7 26.2 37.7 23.3 28.8 

SIVT-20-118 TM 179-2  32.9 26.7 33.1 37.0 25.8 31.1 22.1 32.1 24.3 33.2 21.5 26.6 

SIVT-20-119 PB (A4A5)-842  32.1 34.4 31.6 31.6 31.1 32.2 21.1 29.5 21.1 30.0 26.9 25.7 

SIVT-20-120 Rohini (Parent)  33.1 34.3 37.7 31.6 28.9 33.1 22.1 39.1 21.1 39.2 21.0 28.5 

SIVT-20-121 Rohini (SC) 32.3 31.7 36.2 32.7 32.2 33.0 20.9 10.5 22.3 33.1 25.8 22.5 

SIVT-20-122 PHR 2 (TC-AB) 32.9 20.5 33.1 32.7 32.5 30.3 22.9 15.2 22.3 31.6 27.4 23.9 

SIVT-20-123 DLSC 1 (Bc) 33.9 0.0 26.4 31.4 15.7 21.5 23.7 0.0 21.1 31.6 12.9 17.9 

SIVT-20-124 KMR (L)- 20-6  33.8 24.1 33.1 31.5 28.1 30.1 22.8 19.9 21.1 37.7 24.2 25.1 

SIVT-20-125 PRL- 2017-2  32.7 12.8 36.2 31.6 26.6 28.0 23.7 20.7 22.3 37.7 21.5 25.2 

SIVT-20-126 PJK (A4A5)-21  33.6 24.4 24.7 32.5 24.2 27.9 23.3 20.8 22.3 37.7 20.5 24.9 

SIVT-20-127 RTM 314 (Es) 33.3 23.6 37.7 38.4 - 33.3 22.6 16.9 26.2 43.5 - 27.3 

SIVT-20-128 Varuna (Parent)  32.4 31.2 34.7 36.9 31.1 33.3 22.0 25.6 24.3 39.2 25.8 27.4 

SIVT-20-129 PAB- 2014-4  32.4 39.5 33.1 43.1 32.2 36.0 21.6 24.8 31.6 34.7 26.9 27.9 

SIVT-20-130 RGN-488  33.0 27.3 36.2 36.9 28.1 32.3 22.4 19.5 25.4 39.2 24.9 26.3 

SIVT-20-131 HUJM- 19-18  33.9 0.0 33.1 44.5 33.2 28.9 22.9 0.0 32.9 39.2 27.4 24.5 

SIVT-20-132 Pusa Jaikisan (Parent)  33.4 28.9 31.4 44.5 29.6 33.6 22.3 23.4 32.9 31.6 25.8 27.2 

SIVT-20-133 GSL 1 (Bn) 29.1 22.3 28.3 42.6 17.4 28.0 19.4 22.5 31.0 33.2 15.0 24.2 

SIVT-20-134 BIOYSR (RC-WR) 33.1 38.0 36.2 43.1 36.6 37.4 23.1 36.7 31.3 37.7 31.1 32.0 

CD(P=0.05) NS 6.0 3.7 1.8 4.5 - NS 6.0 0.4 4.1 4.5 - 

CV(%)   6.3 10.8 5.2 2.4 7.1 - 9.6 14.2 0.8 5.5 8.5 - 

*Data of JAG and LDH not included as disease severity was < 20% in SC



PP 22 
 

Table 4.6.2: Screening of IVT entries of oilseed Brassica to WR, DM, PM and SR 

Entries 
% WR severity  (75 DAS)* % Staghead 

% DM        
(20 DAS) 

% PM    
(100 DAS) 

% SR incidence* 

MOR PNT HSR Mean MOR SGN PNT Mean PNT SKN DOL PNT Mean 

KMR (E)- 20-1  19.5 20.6 35.3 25.1 0.0 22.7 15.7 12.8 36.2 56.8 18.6 30.0 24.3 

RH 1999-12  18.0 33.1 41.2 30.8 0.0 19.2 20.6 13.3 24.7 56.8 27.3 36.3 31.8 

NPJ- 239  17.4 18.4 33.2 23.0 0.0 16.8 15.7 10.8 34.7 50.9 25.5 46.4 36.0 

PHR 8024 (hybrid)  9.4 20.6 16.8 15.6 0.0 17.0 15.7 10.9 40.7 76.7 20.3 26.6 23.4 

TM 188  0.0 4.1 0.0 1.4 0.0 12.2 0.0 4.1 40.7 63.4 22.2 26.4 24.3 

DRMR 2018-17  34.9 26.4 34.6 32.0 30.0 12.1 20.6 20.9 28.3 63.4 21.8 37.7 29.8 

SKM 1620  18.4 28.3 15.0 20.6 0.0 12.9 22.8 11.9 40.7 63.4 22.2 29.9 26.0 

RH 1974  26.3 28.3 40.5 31.7 30.0 18.2 18.4 22.2 31.6 63.4 16.7 26.4 21.5 

RMM-19-18  40.8 24.7 39.2 34.9 35.3 11.4 15.7 20.8 31.6 63.4 22.2 26.6 24.4 

NPJ- 241  18.7 24.7 42.5 28.6 0.0 12.0 15.7 9.2 37.7 63.4 18.6 29.9 24.2 

PR-2017-5  21.8 29.9 34.3 28.6 0.0 22.2 20.6 14.3 28.3 60.1 18.6 20.6 19.6 

KMR (E)- 20-2  34.3 26.4 40.5 33.7 35.3 16.5 18.4 23.4 37.7 63.4 0.0 24.7 12.3 

RGN-483  18.0 30.0 39.2 29.1 0.0 16.4 22.8 13.1 31.6 71.5 0.0 20.6 10.3 

SKM 1746  22.1 29.9 36.0 29.3 33.2 27.6 20.6 27.1 43.5 67.5 0.0 33.1 16.6 

PRE- 2018-8  37.9 15.7 42.5 32.0 34.2 21.5 0.0 18.6 40.7 63.4 0.0 47.9 23.9 

KGMH-3811  31.1 26.6 38.6 32.1 27.7 22.7 24.7 25.0 24.7 80.8 0.0 30.0 15.0 

DRMRHT 1318  36.0 36.2 40.5 37.6 37.3 16.3 28.3 27.3 31.6 80.8 0.0 26.4 13.2 

KMR- 20-3  34.2 42.1 37.9 38.1 27.7 0.0 31.6 19.8 24.7 80.8 0.0 22.5 11.2 

TM 274  29.0 31.6 35.3 32.0 26.6 18.9 12.9 19.5 26.4 63.4 0.0 29.9 14.9 

RH 1999-21  33.4 31.6 39.2 34.7 34.2 10.9 24.7 23.3 20.6 60.1 0.0 26.4 13.2 

NPJ- 242  37.3 37.7 37.9 37.6 34.2 11.9 20.6 22.2 22.5 60.1 0.0 15.7 7.8 

RMM-19-06  32.5 17.8 28.9 26.4 25.3 13.4 15.7 18.2 20.6 63.4 22.2 22.8 22.5 

DRMRCI- 129  35.7 33.2 36.6 35.2 25.3 13.6 20.6 19.8 28.3 63.4 22.2 26.6 24.4 

PRE- 2018-10  27.7 28.3 33.9 29.9 20.0 17.0 15.7 17.6 20.6 60.1 14.2 33.9 24.0 

SVJH-006  36.9 31.6 32.5 33.7 36.3 12.0 24.7 24.3 24.7 61.7 14.2 36.2 25.2 

BAUM 09-12-2  35.2 37.7 41.2 38.1 25.3 19.5 28.3 24.4 31.6 67.5 12.7 24.7 18.7 

HUJM- 19-11  43.9 31.6 34.0 36.5 46.0 12.9 24.7 27.9 0.0 67.5 14.2 20.6 17.4 

JM-14-8  35.4 31.6 36.0 34.3 21.4 12.0 18.4 17.3 0.0 NG 14.5 12.9 13.7 

PBR 507  32.4 40.7 26.6 33.2 21.4 0.0 31.6 17.7 31.6 60.1 22.2 29.9 26.0 

SKM 1728  35.5 33.1 39.2 35.9 27.7 0.0 20.6 16.1 28.3 67.5 22.2 26.4 24.3 

DRMRHT 1712  31.8 31.6 39.9 34.4 30.0 17.6 24.7 24.1 20.6 63.4 22.2 15.7 18.9 

NPJ- 240  33.7 20.6 35.3 29.9 27.7 12.0 20.6 20.1 28.3 63.4 0.0 57.1 28.5 

PHR 8031(hybrid)  25.3 24.7 12.9 21.0 16.8 17.0 18.4 17.4 34.7 63.4 12.7 12.9 12.8 

DRMRCI- 127  29.5 33.1 33.2 31.9 18.4 11.7 24.7 18.3 40.7 63.4 12.7 20.6 16.6 

RGN-491  37.6 37.7 36.0 37.1 34.2 17.8 28.3 26.8 37.7 63.4 0.0 22.8 11.4 

KMR- 20-4  22.3 15.7 35.3 24.4 12.9 0.0 12.9 8.6 36.2 64.2 0.0 26.4 13.2 

PRB- 2012-3  40.0 29.9 33.9 34.6 46.0 11.7 22.8 26.8 39.2 67.5 0.0 24.7 12.3 

RH 1975  35.2 24.7 34.6 31.5 34.2 11.5 15.7 20.5 36.2 63.4 0.0 26.4 13.2 

ORM 2019-01  0.0 0.0 0.0 0.0 0.0 13.4 0.0 4.5 43.5 53.8 0.0 43.5 21.8 

DRMRSJ 112  37.6 26.4 31.4 31.8 36.3 13.3 15.7 21.7 28.3 67.5 0.0 42.1 21.0 

ORM 2019-02  40.3 31.4 33.9 35.2 35.3 12.4 20.6 22.8 31.6 63.4 0.0 26.4 13.2 

DRMRSJ 276  41.4 34.7 42.5 39.5 22.8 12.0 20.6 18.5 24.7 67.5 14.2 26.6 20.4 

NPJ- 244  31.4 33.1 36.0 33.5 31.1 0.0 22.8 18.0 39.2 61.1 18.6 24.7 21.6 

RH 1921  34.0 29.9 37.9 33.9 34.2 23.1 18.4 25.3 36.2 67.5 25.4 20.6 23.0 

PBR 450  34.8 22.5 39.2 32.2 32.2 11.9 12.9 19.0 31.6 60.1 12.7 15.7 14.2 

RHH 2003  25.0 31.6 12.3 22.9 16.8 18.1 15.7 16.8 39.2 67.5 12.7 30.0 21.3 

DRMRHJ 1108  29.3 26.4 33.2 29.6 16.8 19.2 15.7 17.2 43.5 63.4 0.0 20.6 10.3 

Pusa MH-57  22.3 33.2 42.5 32.7 7.4 12.1 15.7 11.7 29.9 60.1 0.0 49.3 24.6 

0IJ1010  0.0 0.0 0.0 0.0 0.0 17.8 0.0 5.9 31.6 50.9 0.0 26.4 13.2 

TKM- 20-1  0.0 0.0 0.0 0.0 0.0 18.5 0.0 6.2 37.7 36.2 0.0 46.5 23.2 

RMT-19-17  0.0 0.0 0.0 0.0 0.0 12.9 0.0 4.3 43.5 53.8 0.0 46.4 23.2 

ACNMM- 23  26.1 26.4 34.0 28.8 12.9 12.1 20.6 15.2 24.7 60.1 0.0 49.3 24.7 

DRMRHT 1913  35.2 31.6 33.2 33.3 32.2 16.6 18.4 22.4 31.6 60.1 0.0 34.7 17.4 

RGN-486  5.4 39.2 0.0 14.9 0.0 0.0 31.6 10.5 34.7 64.2 25.4 20.6 23.0 

JM-13-3  24.9 31.6 40.5 32.3 22.8 0.0 22.8 15.2 24.7 - 22.2 20.6 21.4 

PHR 8095  31.7 31.4 32.2 31.8 30.0 11.1 22.8 21.3 37.7 67.5 22.2 20.6 21.4 

SVJH-66  35.2 30.0 37.9 34.4 36.3 13.1 15.7 21.7 42.1 64.2 22.2 33.2 27.7 

RMX9906  25.1 31.6 35.3 30.7 21.4 12.2 18.4 17.3 24.7 67.5 18.6 24.7 21.6 

18J029C  21.2 29.9 23.3 24.8 0.0 18.0 20.6 12.9 28.3 63.4 14.2 20.6 17.4 

PT- 2018-09  0.0 0.0 0.0 0.0 0.0 12.2 0.0 4.1 12.9 - 14.2 37.7 25.9 

DRMRCI- 128  0.0 2.0 0.0 0.7 0.0 13.3 0.0 4.4 28.3 71.5 0.0 20.6 10.3 

NPJ- 243  19.6 15.7 33.2 22.8 0.0 12.0 12.9 8.3 31.6 63.4 0.0 28.3 14.1 

TM 264  38.4 22.5 39.9 33.6 41.2 20.5 12.9 24.8 24.7 63.4 0.0 33.1 16.6 

RHH 2002  30.1 30.0 25.8 28.6 25.3 18.7 20.6 21.5 20.6 63.4 0.0 36.3 18.1 

DRMRHJ 2409  24.8 20.6 12.3 19.2 16.8 17.4 12.9 15.7 29.9 63.4 0.0 31.6 15.8 

0IJ1034  4.6 2.0 0.0 2.2 0.0 13.0 0.0 4.3 26.4 63.4 0.0 24.7 12.3 

SVJH-68  20.3 28.3 39.2 29.2 0.0 21.2 15.7 12.3 34.7 63.4 0.0 15.7 7.8 
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CAU- RM- 4-1-1  20.7 20.6 33.2 24.8 0.0 11.8 15.7 9.2 42.1 63.4 0.0 36.3 18.1 

AKMS-20-1  35.5 36.3 39.9 37.2 34.2 13.0 20.6 22.6 24.7 90.0 0.0 24.2 12.1 

Pusa MH-61  38.4 31.6 43.1 37.7 37.3 17.6 22.8 25.9 36.2 67.5 0.0 55.4 27.7 

PT- 2015-8  0.0 22.5 0.0 7.5 0.0 12.1 0.0 4.0 24.7 53.8 0.0 47.9 24.0 

RGN-500  27.5 36.2 36.6 33.4 20.0 21.4 31.6 24.3 39.2 71.5 0.0 42.1 21.0 

RHH 2001  18.7 28.0 34.0 26.9 0.0 18.3 24.7 14.3 36.2 71.5 0.0 24.7 12.3 

RMX9903  27.1 26.4 36.0 29.8 20.0 18.7 15.7 18.1 34.7 63.4 0.0 28.3 14.1 

DRMRHJ 1403  30.5 18.4 38.6 29.2 25.3 13.6 12.9 17.3 43.5 63.4 0.0 29.9 14.9 

TKM- 20-2  0.0 33.1 0.0 11.0 0.0 13.5 20.6 11.4 37.7 - 25.4 39.2 32.3 

RMT-19-14  0.0 24.7 0.0 8.2 0.0 16.6 24.7 13.8 0.0 45.0 25.4 45.0 35.2 

PHR 8076  35.5 31.6 26.6 31.2 31.1 11.9 15.7 19.6 28.3 63.4 22.2 29.9 26.0 

RH 1920  32.6 31.6 25.8 30.0 33.2 17.9 20.6 23.9 45.0 63.4 22.2 18.4 20.3 

DRMRHJ 908  0.0 28.3 33.9 20.7 0.0 12.5 18.4 10.3 39.2 63.4 22.2 26.4 24.3 

CG toria 3  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 28.3 50.9 22.2 32.4 27.3 

BAUT 08-08  0.0 2.0 0.0 0.7 0.0 17.2 12.9 10.0 12.9 53.8 14.2 45.0 29.6 

LES 63  21.8 29.9 41.2 31.0 0.0 33.4 24.7 19.4 31.6 63.4 14.5 22.5 18.5 

JC 36#  0.0 2.0 0.0 0.7 0.0 0.0 0.0 0.0 46.4 63.4 12.7 26.4 19.5 

0IJ5001# 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 45.0 60.1 25.4 18.4 21.9 

PYS- 2018-02  0.0 3.3 0.0 1.1 0.0 0.0 12.9 4.3 0.0 56.8 25.4 55.4 40.4 

DRMRYS 201  0.0 2.0 0.0 0.7 0.0 0.0 0.0 0.0 43.5 53.8 18.6 46.5 32.5 

DRMR 2018-19  0.0 2.0 0.0 0.7 0.0 0.0 0.0 0.0 28.3 67.5 14.2 64.2 39.2 

ORT 2019-01  0.0 2.0 0.0 0.7 0.0 0.0 0.0 0.0 20.6 53.8 25.4 24.7 25.0 

PDZ-15#  23.1 28.3 7.5 19.6 12.9 0.0 20.6 11.2 42.1 56.8 25.4 22.8 24.1 

YSKM- 20-2  0.0 2.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 60.1 22.2 18.4 20.3 

RH 1999-19  30.8 29.9 38.6 33.1 25.3 0.0 26.6 17.3 31.6 67.5 22.2 37.7 29.9 

JT-14-5  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 37.7 - 22.2 36.2 29.2 

LES 62  19.6 26.4 33.2 26.4 0.0 25.3 20.6 15.3 37.7 63.4 22.2 45.0 33.6 

PDZ-14#  14.8 29.9 0.0 14.9 0.0 18.4 22.8 13.7 47.9 60.1 14.2 36.2 25.2 

RH (OE)-1807  31.1 34.7 40.5 35.4 12.9 11.8 20.6 15.1 58.4 67.5 14.5 61.7 38.1 

RMYS 1  0.0 2.0 0.0 0.7 0.0 0.0 0.0 0.0 24.7 56.8 0.0 55.2 27.6 

YSKM- 20-1  0.0 2.0 0.0 0.7 0.0 0.0 0.0 0.0 20.6 53.8 0.0 59.0 29.5 

DRMRYS 202  0.0 2.0 0.0 0.7 0.0 17.6 15.7 11.1 34.7 53.8 18.6 46.4 32.5 

RH 1999-22  34.2 26.4 33.9 31.5 27.7 18.8 18.4 21.7 31.6 63.4 18.6 49.3 34.0 

JC 32#  18.2 29.9 0.0 16.0 0.0 13.9 24.7 12.9 37.7 63.4 22.2 36.2 29.2 

RMYS 2  35.1 28.3 34.6 32.7 27.7 13.9 15.7 19.1 33.1 67.5 0.0 20.6 10.3 

CG toria 4  0.0 2.0 0.0 0.7 0.0 17.2 0.0 5.7 0.0 57.1 0.0 76.7 38.4 

DRMRCI- 130  36.1 29.9 33.2 33.1 34.2 13.0 22.8 23.3 24.7 63.4 0.0 37.7 18.8 

RH (OE)-1804  28.0 24.7 27.4 26.7 25.3 0.0 0.0 8.4 46.4 61.1 0.0 66.9 33.5 

PYS- 2017-6  0.0 2.0 0.0 0.7 0.0 0.0 0.0 0.0 15.7 61.1 0.0 45.0 22.5 

DRMRHJ 2520  35.5 33.1 34.6 34.4 28.9 20.0 24.7 24.5 46.4 76.7 0.0 33.1 16.6 

NPJ- 245  24.6 22.5 26.6 24.6 7.4 0.0 20.6 9.3 43.5 64.2 0.0 34.7 17.4 

RGN-494  19.6 37.7 12.9 23.4 0.0 22.5 24.7 15.7 37.7 71.5 18.6 24.2 21.4 

Rohini (A4A5)-491 0.0 0.0 0.0 0.0 0.0 13.7 0.0 4.6 50.8 67.5 18.6 43.5 31.1 

Varuna (A4A5)-936-279  0.0 0.0 0.0 0.0 0.0 21.2 0.0 7.1 43.5 63.4 22.2 39.1 30.6 

Pusa Bold (Parent)  28.1 36.2 36.6 33.6 12.9 12.7 24.7 16.8 31.6 60.1 5.8 31.4 18.6 

RL 1359 (SC) 36.1 30.0 33.2 33.1 31.1 0.0 22.8 18.0 29.9 67.5 5.8 36.2 21.0 

PT 303 (Br-T) 0.0 17.8 0.0 5.9 0.0 0.0 15.7 5.2 15.7 64.2 12.7 50.9 31.8 

NRCYS-5-2 (Br-YS) 0.0 2.0 0.0 0.7 0.0 0.0 0.0 0.0 12.9 53.8 14.2 31.4 22.8 

KMR (L)- 20-5  30.1 33.1 35.3 32.8 21.4 30.0 20.6 24.0 34.7 80.8 12.7 28.0 20.3 

NPJ- 246  5.4 2.0 26.6 11.4 0.0 17.3 0.0 5.8 24.7 48.3 12.7 22.8 17.7 

TM 179-2  27.7 15.7 12.3 18.5 21.4 20.5 12.9 18.3 20.6 63.4 25.4 49.3 37.4 

PB (A4A5)-842  0.0 2.0 0.0 0.7 0.0 13.0 0.0 4.3 20.6 63.4 22.2 26.6 24.4 

Rohini (Parent)  39.3 36.2 31.4 35.7 46.0 0.0 31.6 25.9 40.7 63.4 22.2 37.7 29.9 

Rohini (SC) 38.2 33.2 34.0 35.1 43.1 0.0 22.8 22.0 34.7 67.5 22.2 26.4 24.3 

PHR 2 (TC-AB) 0.0 29.9 34.6 21.5 0.0 0.0 15.7 5.2 37.7 71.5 22.2 22.5 22.3 

DLSC 1 (Bc) 0.0 0.0 0.0 0.0 0.0 12.4 0.0 4.1 0.0 0.0 14.2 15.7 14.9 

KMR (L)- 20-6  27.8 39.2 41.2 36.1 12.9 13.0 28.3 18.1 43.5 63.4 14.2 24.7 19.4 

PRL- 2017-2  0.0 26.4 9.6 12.0 0.0 21.3 15.7 12.3 31.6 76.7 16.7 39.1 27.9 

PJK (A4A5)-21  0.0 0.0 12.9 4.3 0.0 13.7 0.0 4.6 15.7 56.8 16.7 26.6 21.6 

RTM 314 (Es) 0.0 0.0 0.0 0.0 0.0 13.4 0.0 4.5 0.0 0.0 22.2 75.0 48.6 

Varuna (Parent)  28.7 33.1 39.9 33.9 25.3 12.5 24.7 20.9 37.7 60.1 27.3 37.7 32.5 

PAB- 2014-4  32.8 34.7 34.3 33.9 34.2 16.4 28.3 26.3 37.7 80.8 25.4 20.6 23.0 

RGN-488  20.4 36.2 33.2 30.0 0.0 17.6 24.7 14.1 42.1 80.8 22.2 24.7 23.4 

HUJM- 19-18  14.8 34.7 38.6 29.4 0.0 12.8 15.7 9.5 37.7 64.2 22.2 18.4 20.3 

Pusa Jaikisan (Parent)  36.0 26.4 39.2 33.9 21.4 17.9 15.7 18.3 31.6 60.1 25.4 31.4 28.4 

GSL 1 (Bn) 0.0 0.0 0.0 0.0 0.0 21.0 0.0 7.0 0.0 36.2 25.4 26.4 25.9 

BIOYSR (RC-WR) 36.1 29.9 0.0 22.0 24.1 23.4 18.4 22.0 37.7 67.5 25.4 20.6 23.0 

CD(P=0.05) 3.9 6.4 4.2 - 5.6 3.0 4.5 - 4.6 12.7 4.9 11.0 - 

CV (%)   9.5 14.2 8.6 - 18.5 12.0 14.8 - 7.5 10.3 20.2 17.1 - 

 *Data of SGN, LDH (WR, SR), JAG, MOR (SR) are not included as the disease severity/incidence was < 20% in SC  
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Table 4.7.1:  Assessment of yield loss and management of Alternaria blight in rice-fellow mustard cropping system 

Treatments  

% AB severity (90 DAS) % ABP Seed yield (kg/ha) 
1000 Seed 
weight (g) 

% PM 
(100 
DAS) 

B:C ratio IBCR 

DOL JAG SHL Mean 
% disease 
reduction 

over control 
SHL DOL JAG SHL Mean 

% yield 
increase over 

control 
JAG JAG JAG SHL SHL 

Iprodione 50WP -FS @ 0.2%                                              11.1 22.3 - 16.7 52.6 - 1665 1845 - 1755 70.1 7.3 21.85 2.9 - - 

Tebuconazole 50%+ trifloxistrobin 25% WG-FS @ 0.5g/l             5.5 21.4 21.5 16.1 54.3 16.6 1780 2022 833 1545 49.7 6.7 19.74 3.0 2.0 2.75 

Soil application of Potash 40 kg/ ha                                                29.9 26.9 29.6 28.8 18.2 23.1 1361 2022 639 1341 29.9 7.2 30.59 3.2 1.5 0.67 

ST+FS with Trichoderma harzianum @ 10g/ kg seed    16.2 26.6 30.4 24.4 30.7 22.4 1580 1700 483 1254 21.5 7.1 29.54 2.4 1.9 9.01 

Lower three leaf removal at 45 DAS                                       22.2 25.6 30.0 25.9 26.4 22.0 1486 1811 560 1286 24.6 8.0 29.54 2.7 1.8 4.22 

Garlic bulb extract @ 1% w/v (ST+FS)                 24.5 24.1 21.5 23.4 33.5 16.6 1435 1811 851 1366 32.4 8.6 25.2 2.8 2.3 11.98 

PGPR                                             29.9 26.2 31.7 29.3 16.8 25.8 1361 1622 463 1149 11.3 6.7 30.64 2.6 1.4 0.52 

Check  40.6 29.3 35.6 35.2 0.0 27.3 1182 1444 469 1032 0.0 6.9 37.84 2.3 1.4 - 

CD (5%) 2.7 1.8 4.3 - - 3.1 90.8 1.2 191.0 - - 0.97 1.74 - - - 

CV 6.9 4.0 8.3 - - 7.9 3.5 3.8 17.3 - - 7.52 3.5 - - - 
 

Table 4.8: Epidemiology of Alternaria blight, white rust and downy mildew 
Table 4.8.1 a: Epidemiology of white rust (PNT) 

Date of 
sowing 

First 
appearance of 

WR (DAS) 

% WR disease severity  

Days after sowing (DAS) 

Varuna   50 53 56 59 62 65 68 71 74 77 80 83 86 89 92 95 98 101 104 107 110 113 115 118 121 

1-Oct 71 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 2.0 2.0 5.0 5.0 5.0 5.0 10.0 15.0 15.0 20.0 25.0 25.0 20.0 15.0 10.0 10.0 

8-Oct 64 0.0 0.0 0.0 0.0 0.0 1.0 1.0 2.0 2.0 2.0 5.0 5.0 5.0 7.0 7.0 10.0 15.0 20.0 30.0 40.0 45.0 30.0 20.0 10.0 10.0 

15-Oct 57 0.0 0.0 0.0 1.0 2.0 5.0 5.0 7.0 7.0 10.0 20.0 25.0 30.0 35.0 40.0 45.0 45.0 60.0 60.0 65.0 65.0 40.0 25.0 5.0 5.0 

22-Oct 50 1.0 1.0 2.0 4.0 5.0 10.0 15.0 20.0 20.0 25.0 25.0 30.0 30.0 35.0 35.0 40.0 45.0 50.0 55.0 60.0 60.0 30.0 10.0 5.0 5.0 

29-Oct 43 1.0 2.0 3.0 3.0 5.0 5.0 10.0 30.0 40.0 50.0 55.0 55.0 60.0 65.0 65.0 50.0 45.0 45.0 40.0 35.0 35.0 25.0 25.0 25.0 20.0 

5-Nov 54 0.0 0.0 1.0 2.0 2.0 2.0 5.0 10.0 25.0 40.0 50.0 60.0 65.0 65.0 70.0 55.0 55.0 55.0 50.0 30.0 30.0 20.0 15.0 15.0 15.0 

12-Nov 47 2.0 2.0 2.0 3.0 30.0 30.0 60.0 60.0 60.0 55.0 50.0 50.0 50.0 40.0 40.0 35.0 35.0 35.0 30.0 25.0 25.0 20.0 10.0 10.0 10.0 

19-Nov 56 0.0 0.0 1.0 3.0 10.0 15.0 30.0 40.0 55.0 55.0 45.0 40.0 35.0 30.0 30.0 25.0 25.0 25.0 20.0 20.0 20.0 15.0 15.0 15.0 15.0 

Kranti 

1-Oct 71 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 2.0 2.0 5.0 5.0 10.0 10.0 15.0 20.0 20.0 25.0 30.0 30.0 25.0 20.0 10.0 10.0 

8-Oct 64 0.0 0.0 0.0 0.0 0.0 1.0 1.0 2.0 2.0 2.0 5.0 5.0 5.0 10.0 10.0 15.0 20.0 25.0 35.0 40.0 45.0 40.0 25.0 10.0 10.0 

15-Oct 57 0.0 0.0 0.0 1.0 2.0 5.0 5.0 7.0 10.0 15.0 25.0 30.0 35.0 35.0 40.0 45.0 45.0 60.0 60.0 65.0 65.0 40.0 25.0 5.0 5.0 

22-Oct 50 1.0 1.0 2.0 4.0 5.0 10.0 15.0 20.0 25.0 30.0 30.0 35.0 35.0 35.0 45.0 45.0 50.0 50.0 55.0 60.0 60.0 30.0 10.0 5.0 5.0 

 29-Oct 43 1.0 2.0 3.0 3.0 5.0 5.0 10.0 30.0 45.0 50.0 55.0 55.0 60.0 65.0 65.0 55.0 50.0 45.0 40.0 35.0 35.0 25.0 25.0 25.0 20.0 

5-Nov 54 0.0 0.0 1.0 2.0 2.0 2.0 5.0 10.0 30.0 40.0 50.0 60.0 65.0 65.0 75.0 60.0 55.0 55.0 50.0 30.0 30.0 20.0 15.0 15.0 15.0 

12-Nov 47 2.0 2.0 2.0 3.0 30.0 30.0 60.0 60.0 60.0 55.0 50.0 50.0 50.0 40.0 40.0 35.0 35.0 35.0 30.0 25.0 25.0 20.0 10.0 10.0 10.0 

19-Nov 56 0.0 0.0 1.0 3.0 10.0 15.0 30.0 40.0 55.0 55.0 45.0 40.0 35.0 30.0 30.0 25.0 25.0 25.0 20.0 20.0 20.0 15.0 15.0 15.0 15.0 
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Table 4.8.1 b:  Epidemiology of Alternaria blight disease on leaf (PNT) 
Date of 
sowing 

First 
appearance of 

ABL (DAS) 

%  ABL severity (%) 

Days after sowing (DAS) 

Varuna 50 53 56 59 62 65 68 71 74 77 80 83 86 89 92 95 98 101 104 107 110 113 115 118 

1-Oct 71 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 5.0 5.0 5.0 5.0 5.0 5.0 10.0 15.0 15.0 25.0 25.0 40.0 50.0 50.0 65.0 70.0 

8-Oct 67 0.0 0.0 0.0 0.0 0.0 0.0 2.0 2.0 2.0 2.0 2.0 5.0 10.0 10.0 20.0 20.0 45.0 50.0 50.0 55.0 60.0 65.0 70.0 75.0 

15-Oct 60 0.0 0.0 0.0 0.0 2.0 2.0 2.0 2.0 2.0 2.0 5.0 5.0 10.0 15.0 20.0 40.0 50.0 55.0 55.0 60.0 65.0 65.0 70.0 70.0 

22-Oct 50 2.0 2.0 3.0 3.0 3.0 3.0 5.0 10.0 10.0 20.0 20.0 25.0 35.0 35.0 35.0 45.0 50.0 50.0 55.0 55.0 60.0 60.0 65.0 65.0 

29-Oct 54 0.0 0.0 1.0 2.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 10.0 25.0 35.0 35.0 35.0 40.0 45.0 45.0 45.0 50.0 55.0 55.0 55.0 

5-Nov 57 0.0 0.0 0.0 1.0 1.0 1.0 2.0 2.0 5.0 5.0 15.0 15.0 15.0 25.0 25.0 30.0 30.0 35.0 35.0 35.0 40.0 40.0 45.0 45.0 

12-Nov 53 0.0 1.0 1.0 1.0 1.0 1.0 2.0 5.0 5.0 10.0 10.0 20.0 20.0 20.0 25.0 25.0 25.0 30.0 30.0 30.0 40.0 45.0 45.0 50.0 

19-Nov 53 0.0 1.0 1.0 2.0 2.0 2.0 2.0 5.0 5.0 5.0 20.0 20.0 20.0 25.0 25.0 30.0 30.0 30.0 35.0 35.0 40.0 40.0 45.0 45.0 

Kranti 

1-Oct 71 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 5.0 5.0 5.0 5.0 5.0 5.0 10.0 20.0 20.0 25.0 25.0 40.0 50.0 50.0 65.0 70.0 

8-Oct 67 0.0 0.0 0.0 0.0 0.0 0.0 2.0 2.0 2.0 2.0 2.0 5.0 10.0 10.0 20.0 25.0 45.0 50.0 50.0 55.0 60.0 65.0 70.0 75.0 

15-Oct 60 0.0 0.0 0.0 0.0 2.0 2.0 2.0 2.0 2.0 2.0 5.0 5.0 10.0 15.0 20.0 45.0 50.0 55.0 55.0 60.0 65.0 70.0 75.0 75.0 

22-Oct 50 2.0 2.0 3.0 3.0 3.0 3.0 5.0 10.0 10.0 20.0 20.0 25.0 35.0 35.0 35.0 50.0 55.0 50.0 55.0 55.0 60.0 65.0 70.0 70.0 

29-Oct 54 0.0 0.0 1.0 2.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 10.0 25.0 35.0 35.0 40.0 40.0 45.0 45.0 45.0 50.0 55.0 55.0 55.0 

5-Nov 57 0.0 0.0 0.0 1.0 1.0 1.0 2.0 2.0 5.0 5.0 15.0 15.0 15.0 25.0 25.0 30.0 30.0 35.0 35.0 35.0 40.0 40.0 45.0 45.0 

12-Nov 53 0.0 1.0 1.0 1.0 1.0 1.0 2.0 5.0 5.0 10.0 10.0 20.0 20.0 20.0 25.0 25.0 25.0 30.0 30.0 30.0 40.0 45.0 45.0 50.0 

 19-Nov 53 0.0 1.0 1.0 2.0 2.0 2.0 2.0 5.0 5.0 5.0 20.0 20.0 20.0 25.0 25.0 30.0 30.0 30.0 35.0 35.0 40.0 40.0 45.0 45.0 

 

Table 4.8.1 c: Epidemiology of Alternaria pod blight and Downy mildew (PNT) 

Date of 
sowing 

First 
appeara
nce of 
ABP 

(DAS) 

% ABP severity First 
appeara
nce of 

DM 
(DAS) 

% DM disease severity Seed 
yield 
(q/ha) Days after sowing (DAS) Days after sowing 

Varuna 83 86 89 92 95 98 101 104 107 110 113 116 119 122 125 128 131 8 11 14 17 20 23 25 28 31 
 

1-Oct 122 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.0 45.0 60.0 60.0 23 0.0 0.0 0.0 0.0 0.0 10.0 10.0 15.0 15.0 24.0 

8-Oct 120 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 40.0 45.0 55.0 65.0 16 0.0 0.0 0.0 5.0 10.0 10.0 20.0 25.0 10.0 21.3 

15-Oct 113 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 20.0 35.0 40.0 45.0 45.0 70.0 9 0.0 5.0 5.0 20.0 40.0 35.0 30.0 25.0 10.0 20.0 

22-Oct 106 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 5.0 15.0 35.0 35.0 40.0 45.0 45.0 50.0 8 5.0 5.0 5.0 30.0 55.0 45.0 40.0 35.0 20.0 18.7 

29-Oct 102 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 15.0 30.0 35.0 35.0 35.0 40.0 40.0 45.0 45.0 14 0.0 0.0 50.0 65.0 55.0 45.0 40.0 25.0 20.0 16.0 

5-Nov 95 0.0 0.0 0.0 0.0 5.0 20.0 20.0 25.0 25.0 25.0 30.0 30.0 30.0 35.0 35.0 35.0 40.0 13 0.0 0.0 60.0 65.0 60.0 45.0 30.0 30.0 25.0 13.3 

12-Nov 88 0.0 0.0 2.0 10.0 10.0 10.0 15.0 15.0 15.0 20.0 20.0 20.0 25.0 25.0 30.0 30.0 40.0 13 0.0 0.0 25.0 70.0 65.0 60.0 55.0 45.0 40.0 10.7 

19-Nov 81 2.0 5.0 5.0 10.0 10.0 15.0 15.0 15.0 20.0 20.0 20.0 25.0 25.0 25.0 30.0 30.0 30.0 16 0.0 0.0 0.0 40.0 70.0 70.0 50.0 35.0 35.0 8.0 

Kranti   

1-Oct 122 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60.0 60.0 23 0.0 0.0 0.0 0.0 0.0 10.0 10.0 15.0 15.0 25.3 

8-Oct 120 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 40.0 45.0 55.0 65.0 16 0.0 0.0 0.0 5.0 10.0 10.0 25.0 25.0 10.0 22.7 

15-Oct 113 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 20.0 35.0 40.0 45.0 45.0 70.0 9 0.0 5.0 5.0 25.0 40.0 35.0 30.0 25.0 10.0 21.3 

22-Oct 106 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 5.0 15.0 35.0 35.0 40.0 45.0 45.0 50.0 8 5.0 5.0 5.0 30.0 60.0 50.0 45.0 35.0 20.0 20.0 

 29-Oct 102 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 15.0 30.0 35.0 35.0 35.0 40.0 40.0 45.0 45.0 14 0.0 0.0 55.0 70.0 60.0 45.0 40.0 25.0 20.0 17.3 

5-Nov 95 0.0 0.0 0.0 0.0 5.0 20.0 20.0 25.0 25.0 25.0 30.0 30.0 30.0 35.0 35.0 35.0 40.0 13 0.0 0.0 65.0 70.0 65.0 50.0 40.0 30.0 25.0 14.7 

12-Nov 88 0.0 0.0 2.0 10.0 10.0 10.0 15.0 15.0 15.0 20.0 20.0 20.0 25.0 25.0 30.0 30.0 40.0 13 0.0 0.0 25.0 70.0 70.0 65.0 55.0 45.0 40.0 12.0 

19-Nov 81 2.0 5.0 5.0 10.0 10.0 15.0 15.0 15.0 20.0 20.0 20.0 25.0 25.0 25.0 30.0 30.0 30.0 16 0.0 0.0 0.0 45.0 75.0 75.0 60.0 35.0 35.0 9.3   
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Table 4.8.2:  Epidemiology of Alternaria blight (SHL) 
Date of 
sowing 

First 
appearance 

of ABL (DAS) 

% ABL disease severity First 
appearance 

of ABP (DAS) 

% ABP disease severity  
Yield 
(q/ha) 

1000 seed 
wt (g) 

Days after sowing (DAS) Days after sowing (DAS) 

Varuna 40 50 60 70 80 90 100 110 70 80 90 100 110 120 130 140 

1-Oct - - - - - - - - - - - - - - - - - - - - 

8-Oct - - - - - - - - - - - - - - - - - - - - 

15-Oct - - - - - - - - - - - - - - - - - - - - 

22-Oct - - - - - - - - - - - - - - - - - - - - 

29-Oct 45 0.0 6.1 8.0 12.1 17.1 19.3 23.1 31.7 95 0 0.0 0.0 6.5 15.7 19.7 0.0 0.0 18.7 5.0 

5-Nov 43 0.0 6.5 8.7 14.2 18.2 21.1 27.2 36.9 91 0 0.0 0.0 9.1 16.9 22.2 0.0 0.0 17.3 4.8 

12-Nov 39 0.0 6.7 11.3 16.2 19.1 26.2 31.2 39.6 88 0 0.0 7.5 9.6 13.2 25.9 0.0 0.0 16.7 4.3 

19-Nov 37 3.9 7.1 12.3 17.3 26.2 29.5 36.9 0.0 85 0 0.0 11.2 17.4 22.8 0.0 0.0 0.0 16.0 4.2 

TM 2                                         
1-Oct - - - - - - - - - - - - - - - - - - - - 

8-Oct - - - - - - - - - - - - - - - - - - - - 

15-Oct - - - - - - - - - - - - - - - - - - - - 

 22-Oct - - - - - - - - - - - - - - - - - - - - 

29-Oct 45 0.0 6.7 8.5 12.9 19.3 22.1 25.7 32.1 93 0.0 0.0 0.0 7.5 17.9 19.9 0.0 0.0 12.7 3.4 

5-Nov 41 0.0 7.3 9.7 15.1 19.6 24.7 31.2 37.8 90 0.0 0.0 0.0 8.9 19.3 22.8 0.0 0.0 11.3 3.0 

12-Nov 37 0.0 7.4 12.1 17.2 21.3 28.4 33.7 41.5 88 0.0 0.0 8.1 11.2 18.7 26.8 0.0 0.0 8.7 2.7 

19-Nov 35 4.4 8.1 13.6 18.2 27.1 34.8 39.8 0.0 83 0.0 0.0 12.6 18.1 23.2 0.0 0.0 0.0 8.0 2.6 

 
Table 4.8.3: Epidemiology of Powdery mildew (SKN) 

Date of sowing First appearance (DAS) 

% PM disease severity  

Seed yield (q/ha) 
Days after sowing 

90 93 97 100 104 107 111 114 118 

Varuna 

1-Oct - - - - - - - - - - 15.7 

8-Oct - - - - - - - - - - 11.6 

15-Oct 102 - - - - 0.7 1.9 5.0 8.6 12.5 11.1 

22-Oct 95 - - 2.2 6.0 10.5 15.0 19.2 23.5 28.8 10.4 

29-Oct 93 - - 2.3 4.7 7.5 12.0 17.0 23.5 - 9.8 

5-Nov 92 - 5.3 10.0 16.0 22.0 44.5 65.5 84.0 - 8.9 

12-Nov 91 - 5.4 15.5 37.0 61.0 83.0 93.0 - - 8.5 

19-Nov 89 4.0 17 44.5 69.0 84.0 97.0 - - - 7.3 

GM-2 

1-Oct - - - - - - - - - - 16.5 

8-Oct - - - - - - - - - - 15.8 

15-Oct 101 - - - - 0.3 1.5 3.9 8.2 10.9 15.1 

22-Oct 98 - - - 5.0 8.1 12 16.6 20.5 25.2 13.6 

 29-Oct 93 - - 1.4 3.4 7.0 11.2 16.5 21.3 - 11.5 

5-Nov 92 - 3.1 8.2 14.0 19.5 34.5 54.0 70.5 - 9.5 

12-Nov 90 - 3.7 10.5 28.0 50.5 73.5 87.5 - - 9.1 

19-Nov 89 3.0 14.5 37.5 59.0 76.0 90.5 - - - 7.9 
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Table 4.8.4 a: Epidemiology of AB and SR (MOR) 

Date of 
Sowing 

First 
appearance of 

ABL (DAS) 

% ABL severity  

First appearance 
of SR (DAS) 

% SR incidence  

Plant 
population 

Seed yield 
(q/ha) 

1000-seed 
weight (gm) 

 Days after sowing (DAS) 
Days after sowing (DAS) 

Varuna  40 50 60 70 80 90 100 90 100 110 120 130 

1-Oct 88 - - - - 0.9 3.1 2.2 - - - - - - 210 20.2 4.43 

8-Oct 88 - - - 0.0 1.8 2.2 2.7 - - - - - - 220 32.8 5.01 

15-Oct 85 - - - 0.0 2.2 2.2 3.1 - - - - - - 248 32.9 5.04 

22-Oct 80 - - 0.0 1.8 2.2 2.7 3.6 120 - - - 10.0 30.0 212 31.9 4.15 

29-Oct 75 - - 1.3 1.3 2.7 3.1 - 98 5.0 10.0 10.0 15.0 40.0 223 31.3 4.04 

5-Nov 58 - 0.9 1.8 1.3 3.1 - - 95 5.0 10.0 15.0 15.0 - 230 25.7 3.86 

12-Nov 52 0.0 0.4 2.2 2.2 3.1 - - 92 10.0 20.0 25.0 - - 218 21.1 3.65 

19-Nov 48 0.9 1.8 - - - - - 90 10.0 15.0 - - - 227 17.7 3.79 

Rohini 

1-Oct 90 - - - - - 0.9 1.8 - - - - - - 201 21.5 4.91 

8-Oct 91 - - - - - 1.3 2.2 - - - - - - 246 33.1 4.88 

15-Oct 78 - - - 0.9 2.2 2.7 3.6 - - - - - - 229 34.0 5.10 

22-Oct 65 - - 0.4 0.9 1.3 1.8 - 120 - - - 10.0 35.0 245 32.3 4.35 

29-Oct 62 - - 0.9 1.8 2.2 - - 98 5.0 10.0 15.0 20.0 40.0 247 32.1 4.49 

5-Nov 56 - 1.8 2.2 3.1 - - - 95 10.0 10.0 15.0 25.0 - 228 25.9 4.09 

12-Nov 51 - 2.2 2.7 - - - - 92 5.0 20.0 25.0 - - 242 24.1 4.13 

19-Nov 47 1.8 2.2 - - - - - 90 10.0 15.0 - - - 238 22.3 3.71 
 

Table 4.8.4 b: Epidemiology of white rust, SH and PM (MOR) 

Date of 
sowing  

First 
appearance of 

WR (DAS) 

 % WR severity 
First 

appearance of 
SH (DAS) 

 % staghead incidence 
First 

Appearance 
of PM (DAS) 

% PM severity 

Days after sowing (DAS) 
 Days after sowing 

(DAS) 
Days after sowing (DAS) 

Varuna 40 50 60 70 80 90 100 110 120 110 120 130 80 90 100 110 120 130 

1-Oct 90 - - - - - 0.9 1.8 2.7 - - - - - 110 - - - 3.1 25.3 26.2 

8-Oct 81 - - - - 0.9 1.3 2.7 4.9 - - - - - 110 - - - 5.3 26.7 27.1 

15-Oct 70 - - - - 1.3 1.8 2.2 3.6 - - - - - 112 - - - 6.2 28.0 28.0 

22-Oct 70 - - - 1.8 2.2 2.7 3.1 4.9 - 120 - 6.7 12.5 96 - - 3.3 7.1 29.3 30.7 

29-Oct 60 - - - 0.9 3.6 4.4 4.9 11.6 - 110 16.7 20.0 26.7 87 - 3.3 3.3 7.6 30.2 31.1 

5-Nov 55 - - 0.9 1.8 2.2 3.1 25.8 33.3 42.7 98 17.6 23.3 28.6 87 - 3.3 7.6 8.9 31.6 32.4 

12-Nov 48 - 0.0 1.8 4.0 5.3 29.8 34.7 35.1 44.4 90 23.3 33.3 36.6 85 - 8.4 9.3 10.2 40.4 43.1 

19-Nov 48 - 1.8 3.1 4.9 12.9 30.7 35.1 36 - 90 25.0 36.6 - 80 10.2 11.1 17.3 20.4 44.4 50.2 

Rohini 

1-Oct 90 - - - - 1.3 1.8 3.6 4.0 - - - - - 110 - - - 3.33 25.3 30.1 

8-Oct 81 - - - 1.8 2.2 4.0 5.3 5.8 - - - - - 112 - - - 4.9 26.7 31.6 

15-Oct 70 - - - 1.3 1.8 3.6 6.3 14.7 - - - - - 115 - - - 5.3 27.1 32.0 

22-Oct 70 - - 0.9 1.8 4.9 15.6 17.3 21.3 - 118 3.3 6.7 12.5 98 - - 3.3 6.7 31.6 37.3 

29-Oct 60 - - 1.3 2.2 3.6 17.8 29.3 33.3 43.1 115 13.3 23.3 26.7 95 - - 3.3 7.1 38.2 40.4 

5-Nov 55 - 0.0 1.3 2.2 25.8 33.8 34.2 35.1 44.9 100 17.6 23.3 28.6 90 - 3.3 5.3 8.9 39.6 46.2 

12-Nov 48 - 0.9 3.6 21.8 30.7 34.2 35.6 36.0 - 90 23.3 28.6 40.2 80 3.33 4.4 6.2 11.1 41.3 49.3 

19-Nov 48 1.3 4.0 16.4 26.2 31.6 33.8 36.4 36.3 - 90 25.0 36.6 - 80 3.33 5.8 7.6 16.4 44.4 51.8 
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Table 4.8.5: Epidemiology of Alternaria blight, WR and PM disease of mustard (JAG) 

Date of 
sowing 

Disease 
appearance of 

ABL (DAS) 

Alternaria leaf blight disease severity (%) WR 
appearance 

(DAS) 
% WR severity (DAS)  

Disease 
appearance of 

PM (DAS) 
% PM severity (DAS) Yield 

(q/ha) 

1000-
seed 

weight 
(gm) 

Days after sowing 

Varuna DAS 40 50 60 70 80 90 100 110 120 DAS 50 60 70 80 90 100 110 DAS 90 100 110 120 

1-Oct 63 0.0 0.0 0.0 2.7 4.7 13.7 17.0 7.7 0.0 78 0.0 0.0 0.0 0.0 4.2 8.0 0.0 - 0.0 0.0 0.0 0.0 16.1 4.11 

8-Oct 67 0.0 0.0 0.0 0.7 7.3 11.0 3.7 0.0 0.0 75 0.0 0.0 0.0 2.4 6.3 10.0 0.0 - 0.0 0.0 0.0 0.0 16.5 4.44 

15-Oct 55 0.0 0.0 0.7 1.3 7.7 12.3 3.0 0.0 0.0 65 0.0 0.0 2.2 4.2 12.0 16.2 0.0 115 0.0 0.0 0.0 22.5 17.4 4.12 

22-Oct 55 0.0 0.0 0.7 7.0 10.0 4.0 0.0 0.0 0.0 62 0.0 0.0 3.4 6.3 12.6 18.0 0.0 108 0.0 0.0 10.6 30.0 13.2 4.41 

29-Oct 55 0.0 0.0 3.3 4.7 16.7 4.3 0.0 0.0 0.0 56 0.0 2.2 6.3 10.0 18.0 22.0 0.0 105 0.0 8.4 25.6 36.0 14.2 4.15 

5-Nov 48 0.0 1.7 7.7 7.0 19.3 15.0 1.3 0.0 0.0 56 0.0 2.4 6.0 12.8 22.6 34.0 6.0 95 0.0 15.6 30.4 40.0 13.6 4.04 

12-Nov 36 1.3 7.7 11.7 32.7 30.0 10.0 0.0 0.0 0.0 45 3.2 6.4 20.4 26.0 34.0 36.0 8.6 90 4.5 20.0 40.6 60.2 10.5 4.8 

19-Nov 40 0.0 4.0 17.7 33.3 8.3 0.0 0.0 0.0 0.0 42 2.0 6.0 10.4 24.1 30.0 38.2 6.0 86 16.4 26.4 44.2 64.5 7.4 4.6 

CG Sarson 

1-Oct 55 0.0 0.0 5.3 6.0 15.0 20.0 6.0 0.0 0.0 84 0.0 0.0 0.0 0.0 4.2 8.0 0.0 - 0.0 0.0 0.0 0.0 16.6 4.35 

8-Oct 58 0.0 0.0 1.3 13.3 15.7 4.7 0.7 0.0 0.0 75 0.0 0.0 0.0 2.4 6.3 10.0 0.0 - 0.0 0.0 0.0 0.0 17.0 4.35 

15-Oct 46 0.0 2.0 6.0 10.0 7.7 4.0 0.0 0.0 0.0 64 0.0 0.0 2.2 4.2 12.0 16.2 0.0 110 0.0 0.0 0.0 20.4 14.9 4.13 

22-Oct 48 0.0 1.3 11.3 21.0 8.7 0.0 0.0 0.0 0.0 62 0.0 0.0 3.4 6.3 12.6 18.0 0.0 108 0.0 0.0 6.2 26.3 12.3 4.8 

29-Oct 46 0.0 11.0 13.7 31.7 7.7 0.0 0.0 0.0 0.0 56 0.0 2.2 6.3 10.0 18.0 22.0 0.0 105 0.0 4.6 22.2 32.6 12.6 4.11 

5-Nov 46 0.0 12.7 22.0 21.7 14.7 0.0 0.0 0.0 0.0 52 0.0 2.4 6.0 12.8 22.6 34.0 6.0 92 0.0 12.8 28.6 36.2 11.8 4.25 

12-Nov 35 8.7 14.3 35.0 29.3 17.0 0.0 0.0 0.0 0.0 44 3.2 6.4 20.4 26.0 34.0 36.0 8.6 90 4.0 20.6 38.0 56.2 9.0 4.8 

19-Nov 35 8.7 23.3 41.7 17.0 14.7 9.3 0.0 0.0 0.0 42 2.0 6.0 10.4 24.1 30.0 38.2 6.0 84 8.2 22.2 45.2 58.0 8.6 4.2 

 

 Table 4.8.6: Epidemiology of Alternaria blight desease (DOL) 

Date of sowing  First appearance of ABL (DAS) 
% ABL severity 

Days after sowing 

Varuna   50 60 70 80 90 100 110 120 130 140 

1-Oct 62 0.0 0.0 7.7 13.3 16.6 23.3 31.4 36.6 37.7 38.9 

8-Oct 55 0.0 2.2 9.1 16.6 23.3 29.9 32.2 36.6 36.6 38.9 

15-Oct 48 1.1 7.7 13.3 16.6 21.1 28.9 32.2 35.6 40.0 40.0 

22-Oct 41 2.2 9.1 16.6 22.2 28.9 32.2 35.6 38.9 41.1 45.6 

29-Oct 34 9.1 12.2 16.6 23.3 31.4 35.6 37.7 40.0 42.8 45.6 

 5-Nov 27 13.3 16.6 22.2 28.9 31.4 40.0 41.1 42.2 42.2 42.2 

12-Nov 20 16.6 19.6 22.2 28.9 32.2 38.9 40.0 41.1 41.1 41.1 

19-Nov 13 21.1 23.3 29.9 31.4 35.6 37.7 38.9 40.0 41.1 41.1 

Rajendra Suflam 

1-Oct 76 0.0 0.0 0.0 2.2 9.1 16.6 22.2 28.9 32.2 35.6 

8-Oct 69 0.0 0.0 1.1 9.1 12.2 16.6 21.1 29.9 32.2 35.6 

15-Oct 62 0.0 0.0 7.7 9.1 12.2 16.6 24.4 29.9 36.7 37.7 

22-Oct 55 0.0 4.4 13.3 16.6 19.6 22.2 28.9 31.4 36.6 38.9 

29-Oct 48 1.1 7.7 11.1 16.6 21.1 23.3 29.9 31.4 35.6 37.7 

5-Nov 41 5.5 9.1 13.3 16.6 22.2 28.9 31.4 35.6 37.7 37.7 

12-Nov 34 11.1 16.6 21.1 23.3 28.9 31.4 33.3 35.6 35.6 37.7 

19-Nov 27 12.2 16.6 23.3 24.4 28.9 31.4 35.6 37.7 37.7 37.7 
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Table 4.8.7a: Epidemiology of white rust disease at Hisar 

Date of 
sowing 

First 
appearance of 

WR  (DAS) 

% WR severity 

Days after sowing 

Varuna 36 40 43 47 50 54 57 61 64 68 71 75 78 82 85 89 92 96 99 103 106 110 113 117 120 124 

1-Oct 74 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.8 0.9 1.0 1.7 1.7 2.5 2.5 2.5 2.5 3.3 3.3 3.3 3.3 4.2 

8-Oct 55 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.8 1.7 1.7 2.5 2.5 4.2 5.0 5.8 7.5 9.1 12.8 15.6 16.7 17.5 19.1 20.0 20.0 20.0 20.5 

15-Oct 48 0.0 0.0 0.0 0.0 0.8 1.7 5.0 13.3 19.1 24.1 29.2 35.8 37.5 39.1 40.0 40.0 40.0 40.8 40.8 41.7 41.7 42.5 42.5 43.3 43.3 43.3 

22-Oct 51 0.0 0.0 0.0 0.0 0.0 0.8 4.1 6.7 10.8 13.3 15.8 19.1 26.7 30.0 35.8 37.5 40.0 41.7 43.3 44.1 45.0 45.8 45.8 45.8 - - 

29-Oct 47 0.0 0.0 0.0 0.8 1.7 2.5 5.8 6.7 9.1 10.8 16.7 24.1 33.3 39.1 42.5 43.3 44.1 45.0 45.8 46.7 47.5 47.5 - - - - 

5-Nov 40 0.0 0.8 0.9 1.7 3.3 4.2 7.5 10.0 14.1 17.5 25.8 34.1 41.7 44.1 46.7 47.5 48.3 48.3 49.1 49.1 - - - - - - 

12-Nov 39 0.0 0.8 1.7 2.5 3.3 5.0 6.7 9.1 13.3 16.7 20.5 25.8 29.1 35.8 39.1 41.7 43.3 46.7 - - - - - - - - 

19-Nov 44 0.0 0.0 0.0 0.8 1.7 2.5 3.3 4.2 8.3 11.7 15.8 20.0 22.5 25.8 27.5 27.5 - - - - - - - - - - 

RH 30 

1-Oct 67 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.8 0.8 0.8 1.7 1.7 1.7 2.5 2.5 2.5 2.5 3.3 3.3 3.3 4.2 4.2 4.2 

8-Oct 54 0.0 0.0 0.0 0.0 0.0 0.8 0.9 1.7 2.5 3.3 3.3 4.2 5.8 8.3 9.1 13.3 16.7 18.3 19.1 20.0 20.5 21.1 22.2 23.4 23.4 24.4 

15-Oct 43 0.0 0.0 0.8 0.9 1.7 3.3 7.5 15.0 24.1 30.0 34.1 37.5 40.0 42.5 43.3 45.0 45.8 46.7 46.7 47.5 47.5 48.3 48.3 49.1 49.1 49.1 

22-Oct 51 0.0 0.0 0.0 0.0 0.0 0.8 5.0 7.5 11.7 14.1 16.7 20.8 28.3 31.7 36.7 38.3 42.5 43.3 45.0 45.8 46.7 46.7 47.5 47.5 - - 

29-Oct 45 0.0 0.0 0.0 0.8 2.5 3.3 6.7 8.3 10.8 13.3 18.3 25.8 34.1 40.0 43.3 45.8 46.7 47.5 48.3 48.3 49.1 49.1 - - - - 

5-Nov 38 0.0 0.8 1.7 2.5 4.2 6.7 8.3 11.7 15.0 18.3 27.5 36.7 42.5 45.0 47.5 48.3 49.1 50.0 50.8 50.8 - - - - - - 

12-Nov 36 0.8 0.8 3.3 4.2 5.0 5.8 8.3 10.0 15.8 18.3 23.3 26.7 33.3 38.3 40.8 44.1 46.7 48.3 - - - - - - - - 

19-Nov 43 0.0 0.0 0.8 1.7 2.5 3.3 5.0 6.7 11.7 15.6 18.7 23.3 27.5 30.0 33.4 36.7 - - - - - - - - - - 

Table 4.8.7 b: Epidemiology of staghead incidence at Hisar 

Date of 
sowing 

First 
appearance of 

SH (DAS) 

Staghead incidence (%) Seed yield (q/ha) 

Days after sowing 

Varuna 68 71 75 78 82 85 89 92 96 99 103 106 110 113 117 120 124 127 131 134 138 141 

1-Oct 131 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 3.0 3.0 3.0 33.8 

8-Oct 119 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 11.9 17.8 17.8 17.8 - - 30.8 

15-Oct 79 0.0 0.0 0.0 0.0 0.7 0.7 1.4 2.1 4.3 7.1 11.4 12.8 13.6 15.7 19.3 29.9 35.7 37.1 - - - - 26.6 

22-Oct 101 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 3.1 11.0 23.3 23.9 24.5 - - - - - - 23.4 

29-Oct 94 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.1 7.5 19.7 40.1 46.2 46.9 - - - - - - - - 20.6 

5-Nov 89 0.0 0.0 0.0 0.0 0.0 0.0 0.7 6.0 19.2 41.0 47.0 47.7 - - - - - - - - - - 19.0 

12-Nov 85 0.0 0.0 0.0 0.0 0.0 0.7 6.6 12.5 34.6 35.2 - - - - - - - - - - - - 17.5 

19-Nov 82 0.0 0.0 0.0 0.0 0.6 4.3 18.5 20.4 - - - - - - - - - - - - - - 16.6 

RH 30 

1-Oct 117 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 1.8 2.7 4.6 4.6 4.6 4.6 4.6 32.9 

8-Oct 107 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 1.5 2.3 9.1 20.5 24.2 25.0 25.0 - - 30.1 

15-Oct 68 0.6 0.6 0.6 0.6 0.6 1.9 2.5 3.1 4.9 7.4 15.4 17.3 21.6 25.3 32.1 38.2 40.1 41.9 - - - - 25.5 

22-Oct 100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 3.9 12.4 24.0 27.1 41.1 42.6 - - - - - 23.0 

29-Oct 93 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.7 9.4 24.7 45.9 47.6 48.9 - - - - - - - - 20.0 

5-Nov 82 0.0 0.0 0.0 0.0 0.8 1.5 3.0 9.8 28.8 44.7 49.2 49.8 - - - - - - - - - - 18.0 

12-Nov 78 0.0 0.0 0.0 0.7 1.4 2.7 16.9 28.4 37.1 39.9 - - - - - - - - - - - - 16.7 

19-Nov 78 0.0 0.0 0.0 0.6 3.1 6.7 19.6 22.1 - - - - - - - - - - - - - - 16.4 
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Table 4.8.7c: Epidemiology of Alternaria blight and SR disease at Hisar 

Date of 
sowing 

First 
appeara
nce of 

AB 
(DAS) 

% ABL severity  (DAS) First 
appeara
nce of 

SR 
(DAS) 

 % SR incidence  

Days after sowing Days after sowing 

Varuna 89 92 96 99 103 106 110 113 117 120 124 127 131 134   71 75 78 82 85 89 92 96 99 103 106 110 113 117 120 124 127 131 

1-Oct 103 0.0 0.0 0.0 0.0 0.6 0.6 0.8 0.8 1.7 1.7 2.5 3.3 4.2 5.0 100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.1 6.1 8.2 9.2 10.2 12.2 15.3 15.3 15.3 

8-Oct 89 1.7 2.5 3.3 3.3 4.2 4.2 5.0 5.8 6.7 7.5 8.3 9.1 10.0 - 91 0.0 0.0 0.0 0.0 0.0 0.0 1.0 2.9 9.0 9.9 11.9 12.8 13.9 15.9 19.8 19.8 20.8 20.8 

15-Oct 99 0.0 0.0 0.0 0.6 0.6 1.7 2.5 4.2 5.8 8.3 9.1 10.8 11.7 - 87 0.0 0.0 0.0 0.0 0.0 2.1 5.0 5.7 9.2 10.7 12.1 12.9 19.3 21.4 25.0 28.0     

22-Oct 96 0.0 0.0 0.8 1.7 2.5 5.8 7.5 10.8 13.3 17.5 19.1 - - - 80 0.0 0.0 0.0 2.5 5.5 6.7 8.0 9.8 11.1 13.5 20.9 23.3 27.6 30.7 - - - - 

29-Oct 95 0.0 0.0 1.7 3.3 5.0 7.5 11.7 14.1 18.3 19.1 23.3 25.8 - - 83 0.0 0.0 0.0 0.0 2.0 3.4 6.1 8.8 19.1 23.8 25.9 29.3 36.1 - - - - - 

5-Nov 98 0.0 0.0 0.0 1.7 3.3 8.3 13.3 22.5 26.7 30.0 - - - - 79 0.0 0.0 0.0 1.3 5.3 9.3 19.9 25.2 27.8 32.5 49.6 - - - - - - - 

12-Nov 92 0.0 1.7 3.3 7.5 9.1 15.8 19.1 21.7 - - - - - - 76 0.0 0.0 1.5 6.6 9.6 14.0 18.4 20.6 28.7 - - - - - - - - - 

19-Nov 89 0.7 2.5 6.7 11.7 16.7 19.1 - - - - - - - - 71 0.6 3.1 5.6 7.4 11.1 13.7 19.8 - - - - - - - - - - - 

RH 30 

1-Oct 103 0.0 0.0 0.0 0.0 0.7 1.7 3.3 4.2 4.2 5.0 5.8 6.7 6.7 7.5 99 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 1.8 6.4 9.2 11.0 13.8 14.7 14.7 16.5 17.4 

8-Oct 88 1.7 2.5 3.3 4.2 5.0 5.8 6.7 7.5 9.1 10.8 11.7 12.5 12.5 - 91 0.0 0.0 0.0 0.0 0.0 0.0 1.5 3.8 9.1 11.3 12.9 13.6 14.3 16.7 21.2 24.2 24.2 24.2 

15-Oct 97 0.0 0.0 0.0 1.7 2.5 4.2 7.5 10.0 12.5 13.3 14.1 15.0 15.8 - 85 0.0 0.0 0.0 0.0 0.6 2.5 5.5 8.0 11.1 13.0 14.9 16.1 23.5 25.9 30.9 31.5 - - 

22-Oct 96 0.0 0.0 0.8 1.7 3.3 7.5 9.1 12.5 14.1 18.3 21.7 - - - 78 0.0 0.0 0.8 2.3 7.8 8.5 10.1 11.6 14.7 25.6 28.7 29.5 34.9 34.9 - - - - 

29-Oct 89 0.7 1.7 3.3 6.7 8.3 13.3 17.5 20.8 23.3 25.8 26.7 27.5 - - 75 0.0 0.0 0.0 0.0 2.3 3.9 7.0 10.1 14.0 29.5 34.1 37.2 40.3 - - - - - 

5-Nov 97 0.0 0.0 0.0 1.7 3.3 6.7 11.7 19.1 26.7 31.7 - - - - 79 0.0 0.0 0.0 2.3 6.1 11.4 25.0 37.1 40.2 46.1 51.5 - - - - - - - 

12-Nov 90 0.0 1.7 2.5 6.7 10.8 17.5 20.0 22.5 - - - - - - 75 0.0 0.0 0.7 2.0 4.1 12.2 23.6 27.7 32.4 - - - - - - - - - 

19-Nov 89 0.8 3.3 7.5 13.3 17.5 20.8 - - - - - - - - 70 1.2 1.8 3.1 9.8 13.5 19.6 21.5 - - - - - - - - - - - 

  

Table 4.8.8a: Epidemiology of Alternaria blight (JHS) 

Date of 
Sowing 

First appearance 
of ABL (DAS) 

% ABL  severity 
First appearance of 

 ABP (DAS)  

ABP severity (%) 

Seed yield (q/ha) Days after sowing Days after sowing 

RH-406 60 70 80 90 100 110 70 80 90 100 110 120 

1-Oct - - - - - - - - - - - - - - 16.5 

8-Oct 95 - - - - 5.8 7.6 115 - - - - 5.8 6.2 12.4 

15-Oct 88 - - - 8.7 10.2 11.8 110 - - - - 9.6 9.8 8.2 

22-Oct 80 - - 11.1 15.7 16.3 18.5 92 - - - 7.3 8.8 9.3 8.9 

29-Oct 73 - - 25.8 27.2 28.5 30.9 82 - - 9.8 10.6 10.9 11.2 9.8 

5-Nov 59 22.8 25.4 29 30.3 33.7 34.6 65 15.9 16.1 17.0 17.8 18.0 20.2 7.8 

12-Nov 60 23.1 26.1 27.2 29.0 32.8 35.2 68 15.3 15.8 16.2 17.0 17.5 18.6 3.6 

19-Nov 58 16.3 17.0 17.8 18.5 21.3 23.4 71 - 9.6 11.0 11.5 11.7 11.7 2.2 

Nov. 26 64 - 14.0 15.2 16.4 17.2 17.6 71 - 8.9 9.5 9.8 10.5 11.6 2.1 

Varuna   

1-Oct - - - - - - - - - - - - - - 14.6 

8-Oct 91 - - - - 8.8 9 110 - - - - 6.5 7.4 11.5 

15-Oct 89 - - - 9.8 10.6 12 106 - - - - 10.2 10.5 10.2 

22-Oct 73 - - 12.5 15.9 17.3 18.9 90 - - - 11.1 11.8 12.4 6.3 

29-Oct 69 - 24.9 26 27.9 30 32.6 81 - - 12.8 13.5 14.2 14.8 4.4 

5-Nov 57 21.5 23.2 28.3 30.8 34.3 36.6 62 15.3 15.9 16.0 17.4 18.8 19.7 3.2 

12-Nov 60 23.2 25.8 28.3 30.2 33.3 34.5 65 12.8 14.5 15.2 15.9 16.9 19.0 5.9 

19-Nov 59 18.5 19.3 19.8 20.5 22.8 24.3 68 - 13.0 13.9 14.5 15.0 15.7 1.8 

Nov. 26 64 - 12.3 13 13.9 14.1 14.6 68 - 10.3 11 11.9 12.5 12.9 1.8 
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Table 4.8.8b: Epidemiology of white rust, downy mildew and powdery mildew (JHS) 

Date of 
Sowing 

WR  
appearance 

(DAS) 

% WR severity  
Appearance 
of SH (DAS) 

% Staghead 
DM 

appearance 
(DAS) 

% DM severity  
PM 

appearance 
(DAS) 

% PM severity 

Days after sowing Days after sowing Days after sowing Days after sowing 

RH-406 DAS 60 70 80 90 100 110   90 100 110 120 130 10 20 30 40 70 80 90 100 110 120 

1-Oct - - - - - - - - - - - - - - - - - - - - - - - - - 

8-Oct 94   - - - 10.8 11.6 130 - - - - 4.2 25 - - 5.0 - - - - - - - - 

15-Oct 87 - - - 15.2 16.8 18.7 120 - - - 9.6 9.8 20 - 10.0 - - 125 - - - -   8.5 

22-Oct 76 - - 20.1 22.7 26.3 26.5 110 - - 10.3 8.8 7.3 13 - 8.9 - - 120 - - - - 10.7   

29-Oct 71 - - 25.8 27.2 28.5 30.9 92 - 11.8 10.6 9.5 7.8 10 7.8 - - - 113 - - - - 12.0   

5-Nov 64 - 25.4 26 28.3 30.7 32.6 90 16.1 17.0 17.8 18.0 20.2 15 - 14.5 - - 89 - 18.3 - - - - 

12-Nov 63 - 26.1 27.2 28.3 30.9 33.2 90 15.8 16.2 17 17.5 18.6 13 - 12.8 - - 90 - 16.9 - - - - 

19-Nov 65 - 15.8 16.1 14.5 13.3 12.4 89 12.6 11 10.5 10.0 8.7 33 - - - 4.3 84 - 16.4 - - - - 

26-Nov 64 - 12.0 11.9 11.4 10.2 9.6 92 11.9 11.5 9.8 8.5 6.6 32 - - - 2.2 80 - 7.3 - - - - 

Varuna                         

1-Oct - - - - - - - - - - - - - - - - - - - - - - - - - 

8-Oct 90 - - - - 10.8 11.6 130 - - - - 5.1 29 - - 10.3 - 118 - - - - 10.0 - 

15-Oct 83 - - - 16.3 18.6 20 120 - - - 10 10.5 21 - - 12.0 - 104 - - - 10.9 - - 

22-Oct 80 - - 21.3 22.9 27.8 29.9 110 - - 10.3 10.7 10.9 16 - 9.8 - - 100 - - 13.5 - - - 

29-Oct 71 - - 26.3 27.8 29.2 31.1 92 - 12 12.4 12.9 13 12 - 11.1 - - 74 - 17.6 - - - - 

5-Nov 64 - 26.3 29 30.3 34.2 36.6 90 16.6 17.4 18 18.5 20.8 11 - 15.0 - - 72 - 25.8 - - - - 

12-Nov 60 24.5 26.7 27.5 29.8 32.8 35.2 90 16 16.5 17.8 18.5 18.9 10 13 - - - 71 - 22.3 - - - - 

19-Nov 59 14.2 16.0 16.9 17.2 17.5 15.9 89 12.8 11.2 11.5 10.3 9 21 - - 8.7 - 70 18.7 17.6 - - - - 

26-Nov 58 10.8 12.9 13.0 11.0 10.6 10.2 92 12 12.3 11.5 10.1 9.2 14 - - 6.5 - 70 11.1 - - - - - 

* SR incidence and yield data of DOL excluded due to not as per the technical programme 

Table 4.9.1: Efficacy of fungicides against foliar diseases of rapeseed mustard 2020-21 

Treatments 
% ABL (90 DAS)* % AB on pods (15 DBH) % WR severity (75 DAS) % Staghead incidence % PM severity 

SHL SGN PNT HSR BPR JHS Mean SHL SGN PNT HSR Mean MOR SGN BPR PNT HSR JHS Mean MOR SGN PNT Mean MOR JHS Mean 

Tebuconazole 
50%+Trifloxostrobin 
25%WG@0.1% 

25.2 20.5 11.3 23.7 18.8 15.0 19.1 20.1 19.8 8.7 21.9 17.6 13.4 30.6 28.9 37.2 31.5 12.5 25.7 9.1 11.1 19.9 13.4 17.0 10.1 13.6 

Propiconazole 25% EC@0.1% 27.0 17.0 14.8 25.0 20.8 20.0 20.8 21.9 15.4 10.3 23.8 17.8 21.9 22.2 38.4 35.2 27.5 18.0 27.2 15.0 9.6 18.0 14.2 19.1 15.3 17.2 

Metalaxyl 4%+Mancozeb 64%@ 
0.25 % 

25.9 25.7 24.0 27.2 23.1 18.0 24.0 21.1 24.9 19.0 25.2 22.6 22.3 16.9 23 26.4 25.7 16.4 21.8 16.2 6.3 12.9 11.8 25.8 11.8 18.8 

Hexaconazole 5 % SC @ 0.1 % 25.9 24.4 18.0 22.6 21.4 13.5 21.0 21.6 22.9 11.9 21.2 19.4 25.7 31.3 35.7 35.2 28.3 14.9 28.5 13.6 10.1 21.3 15.0 18.3 12.5 15.4 

Tebuconazole 25% @ 0.1 % 26.1 24.1 11.9 31.2 20.1 19.3 22.1 22.2 20.4 10.3 26.6 19.9 24.2 32.5 32.3 34.2 34 13.2 28.4 21.4 9.7 19.9 17.0 25.8 10.8 18.3 

Azoxystrobin @0.1% 26.2 25.5 14.8 27.6 10.9 13.4 19.7 21.9 19.5 11.3 25.1 19.4 23.3 29.8 30.7 35.2 26.8 12.2 26.3 19.5 11.1 19.9 16.8 17.3 12.0 14.7 

Mancozeb 40 % + Azoxystrobin 
7% @0.1 % 

24.7 24.6 19.9 25.4 14.8 14.5 20.6 19.2 21.7 13.7 24.6 19.8 20.2 29.6 33.6 33.1 29.8 11.1 26.2 18.5 10.9 18.0 15.8 25.5 11.1 18.3 

Azoxystrobin 18.2% + 
Difenoconazole 11.4 % 

- 19.8 14.8 24.6 11.9 22.2 18.6 - 18.8 11.9 23.4 18.0 16.6 26.0 30.7 35.2 29.1 15.3 25.5 13.6 7.9 18.0 13.2 16.2 13.5 14.9 

Control 34.4 43.3 31.1 36.0 29.6 32.8 34.5 26.9 36.6 24.0 29.8 29.3 42.0 46.0 38.5 41.1 42.9 31.1 40.3 54.7 20.2 25.3 33.4 37.0 30.7 33.9 

CD 0.05 % 2.9 2.7 5.3 3.1 3.3 1.9 - 2.3 1.6 3.5 3.1 - 1.7 3.62 2.6 3.7 3.2 2.5 - 7.9 1.4 6.3 - 2.26 2.4 2.3 

CV % 6.0 6.2 16.9 6.5 7.4 - - 6.0 4.3 15.0 7.2 - 4.9 7.1 4.2 6.1 6 - - 28.4 7.5 19.6 - 5.78 - - 

* AB severity data of DOL excluded due to not as per the technical programme 
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Table 4.9.2: Efficacy of fungicides against SR and yield of rapeseed mustard 2020-21 

Treatments 

% SR incidence* Seed yield (kg/h) 
Plant 
stand 

Test  
weight (g)  

B:C ratio 

MOR SGN PNT HSR BPR Mean MOR SHL SGN PNT HSR JHS BPR Mean MOR MOR HSR BPR 

Tebuconazole 50%+Trifloxostrobin 25%WG@0.1% 22.8 15.1 21.1 23.2 12.2 18.8 3206 1411 2003 1860 1790 1529 2520 2045.6 304.0 7.05 2.2 2.5 

Propiconazole 25% EC@0.1% 24.1 14.8 18.4 19.2 13.9 18.3 3105 1084 2202 1850 1993 1365 2448 2006.8 306.3 6.89 2.5 2.7 

Metalaxyl 4%+Mancozeb 64%@ 0.25 % 30.0 18.6 28.1 25.0 19.1 24.3 3058 1267 2014 1790 1785 786 2310 1858.5 306.0 6.67 2.3 2.6 

Hexaconazole 5 % SC @ 0.1 % 22.8 17.6 28.4 18.1 17.1 20.6 2983 1167 1778 1710 2004 992 2366 1857.1 308.3 6.80 2.6 2.7 

Tebuconazole 25% @ 0.1 % 31.1 17.1 19.9 26.1 12.7 21.9 2855 1156 1963 1847 1667 1447 2495 1918.5 305.3 6.57 2.3 2.8 

Azoxystrobin @0.1% 28.9 15.5 25.5 25.4 17.1 22.2 2987 1373 1907 1780 1767 1254 2387 1922.2 312.3 6.85 2.3 2.7 

Mancozeb 40 % + Azoxystrobin 7% @0.1 % 27.7 16.2 25.3 27.0 20.6 23.4 3013 1467 1947 1800 1754 1423 2290 1956.2 308.0 6.70 2.3 2.5 

Azoxystrobin 18.2% + Difenoconazole 11.4 % 22.8 11.8 26.1 19.9 18.0 20.3 3119 - 2153 1770 1992 832 2350 2036.1 311.7 6.96 2.5 2.5 

Control 45.0 21.3 28.9 30.7 24.0 27.8 2442 858 1644 1533 1410 643 1964 1499.2 306.7 6.15 2.1 - 

CD 0.05 % 5.7 2.0 3.2 2.9 2.0 - 335.0 234 212 1 97.3 - - - - - - - 

CV % 11.6 6.9 7.2 7.1 4.7 - 6.5 10.8 6.26 3 3.1 - - - - - - - 
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5. ENTOMOLOGY 
 

The 2020-21 crop season witnessed moderate to high population development of mustard 

aphid on different Brassica species. 

5.1 Screening of advanced breeding germplasm against mustard aphid 

      One hundred fifty six strains (IVT) were evaluated against mustard aphid including 

susceptible/tolerant checks. Aphid pressure was low at KAN centre and moderate to severe at 

MOR, HSR, SKN, PTN, NDH, LDH, DHO and SHIL centres. Out of 156 IVT entries, six 

entries viz. RMM-19-06, JM 14-8, DRMRIJ 31, HUJM-19-11, OIJ1034 and DRMRHJ 2409 

were found promising having the AAII ≤ 1.5 (Table 5.1A). Among the forty four (AVT I and 

AVT II) entries screened against mustard aphid, two entries viz. RTM 1624 and RTM 314 

were found promising since these recorded AAII ≤ 1.5 (Table 5.1B).  

5.2 Assessment of yield losses due to insect pests in Brassica crops 

      The highest yield losses were observed in PM 31 (42.7%) at SK Nagar followed by RH 

725 (38.5%) and PM 31 (29.2%) at New Delhi (Table 5.2). It was followed by 28.6% yield 

losses in PM 31, 27.8% in PBR 357 at Ludhiana and 22.9% in RH 725 at Dholi. The highest 

yield loss among the entries evaluated in other centres was 21.5% in PM 31 at Hisar, 15.0% 

(PM 31) at Pant Nagar and 9.3% (RH 725) at Morena.  

5.3 Population dynamics of various insect-pests on Brassica crops 

A. Incidence of various insect-pests on Brassica crops 

     At Hisar, aphid population was observed from 7
th

 to 14
th

 std. week with peak during 10
th

 

and 11
th

 std. week. The aphid population was observed till 14
th

 std. week after which it 

disappeared from the crop. Low to moderate population of painted bug (0.1-1.5 bugs/ mrl) 

was observed from 42
nd

 – 47
th

 std. week on DRMR IJ 31, T 27, GSC 6 and BSH 1 under 

timely sown conditions. Similarly low activity of sawfly was recorded from 47
th

 -50
th

 SMW 

under timely sown conditions, while no population of cabbage caterpillar was observed. The 

activity of coccinellid predators was observed from 9
th

 to 13
th

 std. week (Table 5.3.1A-D). At 

Dholi, low to moderate population of mustard aphid was recorded. It remained active from 

4
th

 to 10
th

 SMW with peak activity during 7
th

-8
th

 SMW (Table 5.3.2). At Pant Nagar 

moderate to high population of mustard aphid was recorded on DRMR IJ 31, T 27, GSC 6, 

BSH 1, B. nigra, B. alba and Varuna during 3
rd

 to 16
th

 std. week (Table 5.3.3A,B). Under 

late sown conditions, the peak activity of mustard aphid was observed from 10
th

-13
th

 SMW. 

At Ludhiana, activity of both mustard aphid and cabbage aphid was recorded with low to 

moderate activity both under timely and late sown conditions. Under timely sown conditions 

first appearance of both the species was recorded during 2
nd

 std. week on BSH 1 and 

remained active till 10
th

 std. week, while under late sown conditions it remained active from 

3
rd

 to 11
th

 std. week (Table 5.3.4A, B). Low to moderate activity of cabbage caterpillar was 

recorded both under timely and late sown conditions. Cabbage caterpillar appeared on 7
th

 std. 

week on GSC 6 and DRMR IJ 31  

under timely sown conditions and remained active till 12
th

 std. week, while under late sown 

conditions it remained active from 7
th

 to 12
th

 std. week. At  
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SK Nagar, population of mustard aphid was recorded from 51
st
 to 8

th
 std. week in timely and 

late sown crop (Table 5.3.5). At Shillongani peak population of mustard aphid was recorded 

in 3
rd

 to 5
th

 std. week, sawfly during 50
th

 to 4
th

 std. week, flea beetle activity from 49
th 

to 12
th

 

std. week and coccinellid predators’ activity during 52
nd

 and 14
th

 std. week (Table 5.3.7A-D). 

At Morena, mustard aphid remained active from 49
th

 to 13
th

 std. week, while the activity of 

coccinellid beetles was observed from 50
th

 to 10
th

 std. week. Some activity of painted bug 

was also recorded from 47
th

 to 50
th

 std week. (Table 5.3.8A-D). 

5.3 (B) Monitoring of alate mustard aphids on yellow sticky traps 

       The alate aphid population was recorded by seven centres. At Hisar, the alate population 

appeared during 1
st
 std. week, peaked (120.2 aphids/ trap) during 11

th
 std. week and 

disappeared after 14
th

 std. week. At S.K. Nagar, alate mustard aphid population appeared 

during 50
th

 std. week, reached its peak (3367.8 aphids/ trap) during 7
th

 std. week and 

disappeared after 10
th

 std. week. At Ludhiana, alate aphid appeared as early as 43
rd

 std. 

week and remained active upto 15
th

 std. week with peak (255.6 aphids/ trap) during 13
th

 std. 

week. At Pant Nagar, the alate aphid appeared in 3
rd

 std. week and peaked (188.0 aphids/ 

trap) during 10
th

 std. week while it disappeared after 12
th

 std. week. At Kanpur, it appeared 

during 10
th

 std. week and disappeared after 12
th

 std. week. At Morena, it appeared during 1
st
 

std. week, peaked (145.6 aphids/ trap) during 5
th

 std. week and disappeared after 15
th

 std. 

week.  At Dholi, its first appearance was recorded during 6
th

 std. week with peak activity 

(108.0 aphids/ trap) during 10
th

 std. week and disappeared during 12
th

 std. week (Table 

5.3.8).  

5.4 Efficacy of bio-intensive IPM module against mustard aphid 

    At New Delhi, the treatment T6: dimethoate 30 EC @ 1 ml/l followed by its second 

application after 10 days recorded significantly lower aphid population and witnessed 

maximum reduction in population (78.8 and 45.0%, after first and second spray respectively) 

as compared to other treatments (Table 5.4.1). This treatment also recorded the maximum 

yield of 1844.2 kg/ha. At Shillongani centre, treatment T6: dimethoate 30 EC @ 1 ml/l 

followed by its second application after 10 days was the most effective with minimum aphid 

population of 8.10 aphids/ plant after 5 days of spray followed by T1: azadirachtin 3000 ppm 

@ 5 ml/lt with aphid population of 10.8 aphids/ plant. Maximum seed yield of 990.4 kg/ha 

was obtained in treatment T6 followed by T1 (797.2 kg/ha) (Table 5.4.2). At Hisar, treatment 

T6: dimethoate 30 EC @ 1 ml/l followed by its second application was the most effective 

treatment with minimum aphid population of 0.9 aphids/ plant followed by T4: azadirachtin 

3000 ppm @ 5 ml/l followed by V. lecanii @ 2g/ litre water (10.2 aphids/plant). Maximum 

seed yield of 1761.5 kg/h was obtained in T6 followed by 1699.2 kg/ha in T4 (Table 5.4.3). 

At SK Nagar, T6 was the most effective treatment with complete control after five days of 

spray. The maximum seed yield of 2080 kg/h was also obtained in T6: dimethoate 30 EC @ 1 

ml/lt (Table 5.4.4). At Pant Nagar, treatments T6: dimethoate 30 EC @ 1 ml/l was the most 

effective treatment with maximum seed yield of 1353.9 kg/ha (Table 5.4.5). It was followed 

by treatments T4: Azadirachtin followed by application of V. lecanii @ 2 g/lt and T5: V. 

lecanii @ 2 g/lt, with respective yield of 1426.9 and 1387.3 kg/ha. At Ludhiana, treatment 

T6: dimethoate 30 EC @ 1 ml/l was the most effective with minimum aphid population of 



ENTO 3 
 

17.4 aphids/ plant (80.2% reduction) after 5 days of spray followed by T1: azadirachtin 3000 

ppm @ 5 ml/lt with aphid population of 30.7 aphids/ plant (66.3% reduction). The maximum 

seed yield of 1850.0 kg/ha was also obtained in T6 followed by 1705.6 kg/ha in T1 (Table 

5.4.6). At Dholi, T6 was the most effective treatment with minimum aphid population of 4.4 

aphids/ plant followed by T5: Verticillium lecanii @ 2 g/l (5.2 aphids/ plant). Seed yield in T6 

was the maximum (902.0 kg/ha) followed by T5 (884.0 kg/ha) (Table 5.4.7). At Morena, the 

minimum aphid population of 24.6 aphids/ plant was observed in treatment T2: azadirachtin 

followed by Beauveria bassiana @ 2 g/l after 10 days of application. It was followed by T4: 

azadirachtin followed by V. lecanii @ 2g/l (25.4 aphids/plant). The maximum seed yield of 

2952.0 kg/ha was recorded in treatment T2: azadirachtin 3000 ppm @ 5 ml/l followed by B. 

bassiana (Table 5.4.8). Thus, it can be concluded that spray of dimethoate 30 EC @ 1 ml/l 

and azadirachtin 3000 ppm @ 5 ml/lt are effective in reducing the aphid population under 

field conditions. 

5.5 Bioefficacy of newer insecticides against mustard aphid 

   At New Delhi, spray of thiamethoxam 25 WG @ 0.2 g/l was the most effective 

treatment with minimum aphid population of 20.0 aphids/ plant and provided more than 80.0 

reduction in population after second spray. Yield in this treatment was 1608.0 kg/ha which 

was at par with the maximum yield of 1648.6 kg/ha in treatment T4: dimethoate 30 EC @ 1 

ml/l (Table 5.5.1). However, at Shillongani, imidacloprid 17.8SL @ 0.25ml/lt was the best 

treatment with minimum aphid population of 8.6 per plant after 7 days of spray and 

maximum seed yield of 1027.3 kg/ha (Table 5.5.2). At Hisar, thiamethoxam 25 WG @ 0.2 

g/l was the most effective treatment with minimum population of 2.6 aphids/ plant followed 

by clothianidine 50 WDG @ 0.12 g/l (2.9 aphids/plant). The maximum seed yield of 1897.4 

kg/ha was obtained in the treatment clothianidine 50 WDG followed by 1884.6 kg/ha in 

thiamethoxam 25 WG (Table 5.5.3A). At SK Nagar, dimethoate 30 EC @ 1 ml/l was the 

most effective treatment with complete aphid control after 5 days of spray. It was followed 

by thiamethoxam 25 WG @ 1 g/l with 12.83 aphids/ plant. Maximum seed yield of 2059 

kg/ha was obtained in dimethoate 30 EC @ 1 ml/l followed by imidacloprid 17.8 SL @ 0.25 

ml/l (2014 kg/ha) (Table 5.5.4). At Pant Nagar, dimethoate 30 EC @ 1 ml/l was the most 

effective treatment with minimum aphid population of 15.73 and 2.27 aphids/ plant after first 

and second spray, respectively and maximum seed yield of 1412.0 kg/ha (Table 5.5.5). At 

Ludhiana, thiamethoxam 25 WG @ 0.2 g/ lt was the most effective treatment with  

minimum aphid population of 17.1 aphids/ plant after 3 days of spray followed by 

imidacloprid 17.8 SL @ 0.25 ml/lt (19.2 aphids/ plant) and clothianidine 50 WDG @ 0.12 g/l 

(18.1 aphids/ plant). The maximum seed yield of 1841.7 kg/ha was obtained in the treatment 

thiamethoxam 25 WG @ 0.2 g/l (1908.3 kg/ha) followed by clothianidine 50 WDG @ 

0.12g/l (1841.7 kg/ha) and imidacloprid 17.8 SL @ 0.25 ml/l (1827.8 kg/ha) (Table 5.5.6). 

At Dholi, dimethoate 30 EC @ 1 ml/l recorded minimum population of 4.8 aphids/ plant 

after 10 days of spray followed by thiamethoxam 25 WG @ 0.2 g/l (5.8 aphids/ plant) and 

clothianidine 50 WDG @ 0.12 g/l (6.0 aphids/ plant). Maximum seed yield of 891.0 kg/ha 

was obtained in dimethoate 30 EC followed by thiamethoxam 25 WG (812.0 kg/ha) (Table 

5.5.7). At Morena, clothianidine 50 WDG was the most effective treatment with minimum 
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population of 26.9 aphids/ plant after 3 days of spray followed by dimethoate 30 EC (27.4 

aphids/ plant). Maximum seed yield was obtained in clothianidine 50 WDG (2915 kg/ha) 

followed by thiamethoxam 25 WG (2864 kg/ha) and imidacloprid 17.8 SL (2752 kg/ha) 

(Table 5.5.8). 

5.6 Effect of host plant diversity on abundance of mustard aphid and associated 

specialist and generalist natural enemies 

  At Hisar, aphid population in the three intercrop treatments was higher than the mustard 

alone treatment. However, differences in coccinellid predator population were non-

significant while significantly high activity of syrphid flies and honey bees was observed in 

the intercrop treatments over mustard alone. Maximum activity of syrphid fly (7.5 

visits/minute) was recorded in mustard+fennel treatment. Similarly, maximum mummified 

aphids were also recorded in this treatment. The maximum mustard equivalent yield of 

2207.4 kg/ha was also recorded in mustard+fennel treatment (Tables 5.5.1A-C). At Dholi, 

the population of mustard aphid in the mustard alone treatment remained lower than all the 

other intercrop treatments throughout crop season. Minimum population of mustard aphid 

was recorded in mustard+fennel followed by mustard+chickpea and mustard+coriander 

(Table 5.6.2A). The maximum activity of aphid parasitoid Diaeretiella rapae, lady bird 

beetles, syrphid fly larvae, Chrysoperla and other predators was recorded in mustard+fennel 

followed by mustard+chickpea and mustard+coriander. Similarly, maximum yield of 756.0 

kg/ha was recorded in mustard+fennel followed  by mustard+chickpea (725 kg/ha), 

mustard+coriander (695 kg/ha) while minimum yield (655.0 kg/ha) was obtained in mustard 

alone (Table 5.6.2B). At Pantnagar, a variable trend in mustard aphid population was 

observed at different observation intervals with differences in population being non-

significant at most of the observation intervals (Table 5.6.3A). The maximum mustard 

equivalent yield was recorded in mustard+fennel (1505.3 kg/ha) with B:C ratio of 2.54 

(Table 5.6.3B). At Ludhiana, the population of mustard aphid, cabbage aphid and cabbage 

caterpillar in the three intercrop treatments remained significantly lower than that in mustard 

alone. The population of three pests remained minimum in the mustard+coriander treatment 

followed by mustard+chickpea and mustard+fennel (Table 5.6.4A). The maximum mustard 

equivalent yield 3442.4 kg/ha was obtained in mustard+chickpea followed by 

mustard+fennel (2984.3 kg/ha), mustard+fennel (2453.5 kg/ha) as against 1423.6 kg/ha 

which was significantly lower than the three intercrop treatments (Table 5.6.4B). At SK 

Nagar, the population of mustard aphid in all the four treatments remained comparable at all 

the observation intervals with no effect of intercropping observed on yield as well (Table 

5.6.5A-B). At Shillongani, the minimum mean aphid activity at both flowering and siliqua 

formation stage (28.6 and 20.8 aphids/ plant) was observed in mustard+coriander treatment. 

It was followed by mustard+fennel treatment (31.2 and 21.7 aphids/plant at flowering and 

pod formation) and mustard+chickpea (47.3 and 33.6 aphids/plant) as against 63.3 and 47.9 

aphids/plant in mustard alone. Similar trend was reflected in yield in different treatments 

(Table 5.6.6). At Morena, the minimum aphid population was observed in 

mustard+coriander treatment throughout the season followed by mustard+chickpea and 

mustard+fennel (5.6.7A). However, yield on the three intercrop treatments was lower than 

that observed in mustard alone (Table 5.6.7B). Thus, it can be inferred from this experiment 

that intercropping of mustard with coriander/chickpea/fennel results in reduction in mustard 

aphid population with increased activity of natural enemies. 
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Table 5.1 (A): Reaction of IVT entries against mustard aphid 
 

S. 

No. 
Code No. Entries MOR HSR KAN SKN PTN NDH LDH DHO SHIL Mean 

IVT Toria 

1 SBG 20-1 ORT 2019-01 1.6 2.1 0.0 3.4 1.2 3.0 2.8 2.2 2.3 2.1 

2 SBG 20-2 RTM-19-17 2.2 2.3 0.0 3.4 0.8 3.5 3.5 3.2 2.4 2.4 

3 SBG 20-3 CG toria 4 1.8 1.6 0.0 3.4 1.2 3.5 3.9 2.2 2.5 2.2 

4 SBG 20-4 PT-2018-09 3.3 1.1 0.0 3.2 1.2 3.3 4.0 3.0 2.4 2.4 

5 SBG 20-5 TKM- 20-2 3.6 2.0 0.1 3.2 0.9 3.0 3.1 2.4 1.8 2.2 

6 SBG 20-6 PT – 303 2.4 1.2 0.0 3.2 1.2 3.2 1.5 2.6 1.7 1.9 

7 SBG 20-7 BAUT 08-08 2.6 1.0 0.0 3.3 1.3 3.2 2.5 2.2 2.1 2.0 

8 SBG 20-8 JT -14-5 1.6 2.4 0.0 3.3 1.3 2.9 2.3 2.2 2.1 2.0 

9 SBG 20-9 CG toria 3 2.4 1.0 0.1 3.3 1.2 3.0 2.5 3.0 1.7 2.0 

10 SBG 20-10 PT-2015-8 3.2 2.0 0.1 3.0 1.3 3.3 2.0 3.0 2.0 2.2 

11 SBG 20-11 TKM- 20-1 3.3 0.3 0.0 3.4 1.3 - 2.3 2.8 2.4 2.0 

12 SBG 20-12 RMT-19-14 1.2 2.1 0.0 3.2 1.3 3.0 3.3 2.6 2.4 2.1 

13 SBG 20-13 BSH – 1 3.2 2.9 0.5 3.2 1.2 2.5 3.9 2.2 2.0 2.4 

IVT Yellow Sarson 

14 SBG 20-14 RMYS 2 2.8 - 0.0 3.3 1.4 3.5 2.5 2.4 2.2 2.3 

15 SBG 20-15 DRMRYS 202 3.4 0.4 0.0 3.3 1.3 3.2 3.3 2.6 1.8 2.1 

16 SBG 20-16 YSKM-20-2 3.3 0.2 0.0 3.3 1.3 - -- 2.4 3.4 2.0 

17 SBG 20-17 PYS-2018-02 1.2 0.3 0.3 3.1 1.2 2.3 1.8 2.9 2.3 1.7 

18 SBG 20-18 YSH 401 3.8 1.2 0.0 3.2 1.3 3.2 2.3 2.9 1.9 2.2 

19 SBG 20-19 RMYS 1 2.9 1.0 0.0 3.2 1.3 3.2 2.8 3.0 2.3 2.2 

20 SBG 20-20 DRMRYS 201 1.6 0.2 0.0 3.3 1.2 3.0 2.5 2.6 2.3 1.9 

21 SBG 20-21 YSKM-20-1 1.1 1.0 0.0 3.3 1.2 - 2.3 2.2 2.2 1.7 

22 SBG 20-22 PYS-2017-6 2.1 1.1 0.0 3.3 1.3 2.7 2.7 2.6 2.3 2.0 

23 SBG 20-23 NRCYS 05-02 1.2 0.9 0.0 3.2 1.2 2.7 2.7 2.1 2.5 1.8 

IVT Early mustard 

24 SBG 20-24 NPJ-240 3.4 0.9 0.0 3.1 1.1 3.2 2.3 2.1 2.6 2.1 

25 SBG 20-25 PRE-2018-10 2.1 1.0 0.0 3.0 1.2 3.3 1.9 3.0 2.4 2.0 

26 SBG 20-26 DRMRHT 1712 1.8 1.1 0.0 3..0 1.2 3.0 1.3 2.9 2.3 1.7 

27 SBG 20-27 RH 1999-21 1.2 0.7 0.0 3.0 1.3 3.2 1.1 2.2 2.1 1.6 

28 SBG 20-28 KMR(E) -20-2 1.4 2.5 0.0 3.0 1.3 2.8 2.5 2.6 2.0 2.0 

29 SBG 20-29 RH - 725 0.0 0.8 0.0 3.0 1.3 3.0 2.0 3.0 1.8 1.7 

30 SBG 20-30 PHR 8031 (Hybrid) 3.6 1.0 0.0 3.0 1.2 3.3 1.9 2.4 2.3 2.1 

31 SBG 20-31 ORM-2019-01 3.2 1.5 0.0 3.0 1.6 3.2 1.9 2.6 2.4 2.2 

32 SBG 20-32 BAUM 09-12-2 1.0 0.7 0.0 3.0 1.5 3.0 1.0 2.6 2.3 1.7 

33 SBG 20-33 NPJ-239 1.0 0.4 0.0 3.0 1.5 3.3 1.4 3.0 2.3 1.8 

34 SBG 20-34 PRE-2018-8 3.8 0.5 0.0 3.0 1.6 3.2 1.2 3.0 2.2 2.1 

35 SBG 20-35 DRMRSJ 112 2.8 0.8 0.0 2.9 1.6 2.2 1.6 2.2 2.4 1.8 

36 SBG 20-36 TM 188 2.4 1.9 0.0 3.1 1.2 2.7 1.3 2.4 2.3 1.9 

37 SBG 20-37 SVJH -006 1.9 2.2 0.0 3.0 1.3 2.5 2.2 2.2 2.5 2.0 

38 SBG 20-38 45 S 46 1.4 0.8 0.0 3.1 1.3 3.0 1.3 2.8 2.5 1.8 

39 SBG 20-39 KMR(E) -20-1 2.6 1.1 0.0 3.1 1.5 3.0 2.3 2.2 2.3 2.0 

40 SBG 20-40 PHR 8024 (Hybrid) 1.6 0.7 0.0 3.1 1.6 3.0 1.7 2.2 3.2 1.9 

41 SBG 20-41 RMM-19-06 1.0 0.3 0.0 3.0 1.6 2.5 1.4 2.1 2.0 1.5 

42 SBG 20-42 DRMRCI -129 2.1 0.2 0.1 3.0 1.3 2.5 1.2 2.1 1.9 1.6 

43 SBG 20-43 RH 1999-12 1.0 - 0.0 3.3 1.6 2.8 0.8 3.0 1.7 1.8 

44 SBG 20-44 KGMH-3811 1.2 0.6 0.4 3.1 1.3 3.0 1.4 2.9 2.0 1.8 

45 SBG 20-45 SKM 1746 1.6 - 0.0 3.0 1.6 2.8 1.1 2.2 2.2 1.8 

46 SBG 20-46 Kranti (NC) 2.4 0.5 0.0 3.1 1.6 2.5 1.3 2.6 2.1 1.8 

IVT Timely Irrigated 

47 SBG 20-47 JM 14-8 0.0 2.3 0.0 - 1.6 - 1.0 2.4 2.0 1.3 

48 SBG 20-48 KMR -20-4 3.6 2.5 0.0 3.1 1.5 2.8 1.2 2.4 1.3 2.0 

49 SBG 20-49 AKMS -20-1 1.7 0.6 0.0 3.1 1.6 2.7 1.1 2.2 1.7 1.6 

50 SBG 20-50 RH 1975 1.2 0.7 0.0 3.0 1.5 3.0 1.8 2.2 2.1 1.7 

51 SBG 20-51 RGN -483 1.0 0.6 0.0 3.0 1.5 2.8 1.1 2.4 2.0 1.6 

52 SBG 20-52 NPJ -242 0.0 1.8 0.0 3.0 1.2 2.8 0.6 2.5 2.3 1.6 

53 SBG 20-53 DRMRIJ 31 0.4 0.2 0.0 2.9 1.5 3.5 0.8 2.2 2.4 1.5 

54 SBG 20-54 RMM -19-18 1.8 1.3 0.0 2.9 1.6 3.2 2.1 2.2 2.3 1.9 

55 SBG 20-55 SKM 1620 1.0 1.0 0.0 2.9 1.1 3.2 1.1 2.6 2.0 1.7 

56 SBG 20-56 DRMRHI 1318 0.8 3.3 0.0 2.9 1.2 3.3 0.5 2.8 2.2 1.9 

57 SBG 20-57 TM -274 0.2 1.2 0.0 3.1 1.5 3.5 2.0 2.1 1.6 1.7 

58 SBG 20-58 PBR 507 0.6 2.5 0.0 3.0 1.5 3.3 1.1 2.1 1.9 1.8 

59 SBG 20-59 RH 749 1.2 2.0 0.0 3.2 1.5 2.9 0.7 2.8 1.8 1.8 
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60 SBG 20-60 HUJM -19-11 0.2 0.6 0.0 3.1 1.2 2.1 1.1 3.0 2.0 1.5 

61 SBG 20-61 PR -2017-5 1.2 0.8 0.0 3.1 1.6 3.0 0.6 2.4 2.0 1.6 

62 SBG 20-62 NPJ -241 0.4 0.8 0.0 3.1 1.5 3.3 0.7 3.2 2.3 1.7 

63 SBG 20-63 ORM 2019-02 0.8 0.2 0.0 3.1 1.6 3.0 1.3 2.2 2.0 1.6 

64 SBG 20-64 DRMRCI -127 0.4 0.7 0.0 3.0 1.3 2.7 2.0 2.2 2.2 1.6 

65 SBG 20-65 45 S 46 1.2 1.6 0.0 3.1 1.5 2.8 1.8 3.2 2.2 1.9 

66 SBG 20-66 RGN -491 0.8 0.8 0.0 3.0 1.6 2.5 1.7 3.0 2.1 1.7 

67 SBG 20-67 SKM 1728 1.9 0.9 0.0 3.0 1.6 3.0 1.6 3.0 2.1 1.9 

68 SBG 20-68 KMR -20-3 2.0 0.5 0.1 2.9 1.6 2.7 2.0 2.8 1.8 1.8 

69 SBG 20-69 ACNMM -23 1.2 0.8 0.0 3.2 1.6 2.8 1.2 2.4 1.8 1.7 

70 SBG 20-70 DRMR 2018-17 0.2 3.1 0.0 3.2 1.5 2.8 1.5 2.2 2.1 1.8 

71 SBG 20-71 PDZM 31 1.3 2.3 0.0 3.4 1.5 3.2 1.5 2.2 2.2 2.0 

72 SBG 20-72 BAUM 08-17 0.4 2.0 0.0 3.2 1.6 2.8 1.3 3.7 2.0 1.9 

73 SBG 20-73 RH 1974 0.8 1.8 0.0 3.3 1.2 3.2 1.8 2.8 2.1 1.9 

74 SBG 20-74 PRB 2012-3 1.0 1.4 0.0 3.2 1.3 3.0 1.5 2.2 2.5 1.8 

75 SBG 20-75 BSH-1 2.8 1.1 0.0 3.4 1.6 3.5 3.6 3.4 1.9 2.4 

IVT Mustard Rainfed 

76 SBG 20-76 DRMRIJ 18-62 1.0 2.7 0.0 3.3 1.6 3.3 1.8 2.6 2.0 2.0 

77 SBG 20-77 RGN -486 1.0 0.4 0.0 3.3 1.2 3.3 1.9 2.4 2.1 1.7 

78 SBG 20-78 CAU – RM-4-1-1 2.0 0.5 0.0 3.3 1.5 3.0 1.7 2.1 2.4 1.8 

79 SBG 20-79 DRMRHT 1913 2.2 0.4 0.1 3.3 1.6 3.2 1.4 2.8 2.3 1.9 

80 SBG 20-80 NPJ-244 2.4 2.6 0.0 3.4 1.2 3.3 1.7 2.6 2.1 2.1 

81 SBG 20-81 RGN 229 1.6 2.6 0.0 3.3 1.6 2.8 1.8 3.0 2.0 2.1 

82 SBG 20-82 RH -1921 1.2 2.4 0.1 3.4 1.2 3.0 1.7 2.4 2.0 1.9 

83 SBG 20-83 JM -13-3 1.2 0.1 0.0 3.2 1.6 - -- 3.0 2.0 1.6 

84 SBG 20-84 DRMRSJ 276 1.0 2.1 0.0 3.4 1.6 3.2 1.4 2.8 2.2 2.0 

85 SBG 20-85 PBR -450 0.4 0.7 0.0 3.2 1.3 3.2 2.5 2.6 2.0 1.8 

86 SBG 20-86 NPJ- 243 0.6 0.8 0.3 3.3 1.6 3.7 2.5 2.1 1.8 1.9 

87 SBG 20-87 RH 725 2.5 0.7 0.0 3.4 1.3 3.2 0.7 2.7 1.7 1.8 

88 SBG 20-88 DRMRHJ 908 3.4 2.6 0.0 3.3 1.3 3.2 1.1 2.2 2.0 2.1 

89 SBG 20-89 RH -1920 2.2 0.4 0.0 3.3 1.6 3.2 0.7 3.1 2.0 1.8 

90 SBG 20-90 RGN -500 2.0 0.8 0.0 3.3 1.6 2.8 1.5 3.2 2.5 2.0 

91 SBG 20-91 TM -264 1.6 0.9 0.0 3.3 1.5 2.7 1.8 3.0 2.1 1.9 

92 SBG 20-92 DRMRCI- 128 3.4 2.6 0.0 3.3 1.5 3.2 3.4 3.0 1.8 2.5 

93 SBG 20-93 45 S 46 1.4 2.1 0.0 3.2 1.2 2.8 2.1 2.2 2.0 1.9 

IVT Mustard Late Sown 

94 SBG 20-94 NPJ -246 2.4 3.2 0.0 3.4 1.3 2.8 1.8 3.2 2.3 2.3 

95 SBG 20-95 KMR (L) -20-6 0.8 1.6 0.0 3.3 1.3 2.8 1.6 3.5 2.2 1.9 

96 SBG 20-96 RGN -488 2.9 1.8 0.0 3.2 1.6 3.3 2.8 3.2 2.2 2.3 

97 SBG 20-97 RH 1999-22 2.0 2.3 0.0 3.2 1.5 3.5 1.8 2.6 2.1 2.1 

98 SBG 20-98 DRMR 2018-19 2.0 3.1 0.0 3.2 1.6 2.8 2.4 3.1 2.0 2.2 

99 SBG 20-99 NRCHB - 101 1.4 3.6 0.0 3.3 1.5 2.7 2.5 2.2 1.9 2.1 

100 SBG 20-100 PRL -2017-2 1.6 3.5 0.0 3.1 1.6 2.5 3.1 2.6 2.2 2.2 

101 SBG 20-101 HUJM -19-18 0.8 2.1 0.0 3.2 1.6 2.7 2.5 2.8 2.0 2.0 

102 SBG 20-102 RGN -494 3.0 1.2 0.0 3.3 1.5 2.5 2.8 2.4 2.0 2.1 

103 SBG 20-103 DRMRHJ 2520 1.0 2.8 0.0 3.1 1.6 3.0 3.0 3.0 1.4 2.1 

104 SBG 20-104 PAB -2014-4 1.8 2.2 0.5 3.1 1.5 2.2 2.5 2.6 2.2 2.1 

105 SBG 20-105 PDZM 31 1.0 2.7 0.2 3.3 1.5 2.0 2.0 2.8 1.8 1.9 

106 SBG 20-106 KMR (L) -20-5 1.0 2.4 0.4 3.2 1.6 2.0 2.8 3.0 2.0 2.0 

107 SBG 20-107 NPJ -245 0.9 2.0 0.0 3.1 1.6 3.7 0.7 2.4 2.2 1.8 

108 SBG 20-108 RH 1999-19 2.4 2.5 0.0 3.2 1.6 3.3 1.9 2.4 1.9 2.1 

109 SBG 20-109 DRMRCI -130 2.1 2.4 0.0 3.1 1.6 3.2 0.7 2.6 2.1 2.0 

110 SBG 20-110 TM 179-2 0.6 2.3 0.0 3.2 1.3 3.0 1.9 3.0 2.3 2.0 

111 SBG 20-111 PM - 30 1.0 2.0 0.0 3.3 1.5 2.3 0.7 2.6 2.0 1.7 

Hybrid Mustard IHT 

112 SBG 20-112 DRMRHJ 1403 1.0 2.6 0.0 3.1 1.5 2.2 0.9 3.2 2.0 1.8 

113 SBG 20-113 Pusa MH -61 1.6 2.5 0.0 3.1 1.2 2.0 0.7 3.0 1.8 1.8 

114 SBG 20-114 RHH 2002 3.6 2.5 0.2 3.1 1.5 3.0 0.7 2.2 1.7 2.1 

115 SBG 20-115 SVJH -68 1.4 3.3 0.2 3.1 1.5 3.2 0.7 2.2 2.0 2.0 

116 SBG 20-116 OIJ1034 0.8 0.9 0.0 3.0 1.5 2.7 0.7 2.4 1.7 1.5 

117 SBG 20-117 DRMRHJ 1108 0.8 1.4 0.0 3.2 1.6 2.8 0.7 2.6 1.9 1.7 

118 SBG 20-118 45 S 46 2.1 1.2 0.0 3.2 1.3 3.0 0.5 2.2 1.9 1.7 

119 SBG 20-119 RMX 9903 1.0 0.5 0.0 3.2 1.6 3.2 0.5 2.8 1.9 1.6 

120 SBG 20-120 PHR 8076 2.2 1.6 0.0 3.1 1.5 2.8 0.6 2.7 2.0 1.8 

121 SBG 20-121 RHH 2001 3.1 2.3 0.0 3.2 1.5 2.7 0.7 3.0 2.0 2.1 

122 SBG 20-122 Pusa MH -57 3.0 2.4 0.0 3.1 1.5 3.2 1.3 3.6 2.2 2.3 

123 SBG 20-123 18J029C 2.1 1.1 0.0 3.2 1.5 3.5 2.3 3.2 2.0 2.1 

124 SBG 20-124 RHH 2003 1.0 1.4 0.1 3.0 1.6 2.8 3.4 2.8 1.9 2.0 
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125 SBG 20-125 DMH -1 3.6 2.4 0.4 3.1 1.6 2.7 1.7 3.0 2.7 2.4 

126 SBG 20-126 DRMRHJ 3101 1.6 0.9 0.2 3.2 1.6 3.0 2.9 2.2 2.2 2.0 

127 SBG 20-127 SVJH -66 1.8 1.8 0.0 3.1 1.5 3.0 1.4 2.6 2.1 1.9 

128 SBG 20-128 PHR 8095 1.6 1.6 0.5 3.0 1.3 2.7 1.5 3.4 1.8 1.9 

129 SBG 20-129 RMX 9906 1.4 1.4 0.0 2.9 1.5 2.8 0.8 2.8 2.7 1.8 

130 SBG 20-130 OIJ1010 1.6 0.1 0.4 3.0 1.6 3.0 0.7 2.4 2.0 1.6 

131 SBG 20-131 DRMRHJ 2409 0.2 0.6 0.0 3.2 1.2 2.5 0.7 2.4 1.9 1.4 

132 SBG 20-132 Kranti (NC) 1.0 0.1 0.4 3.1 1.6 3.2 0.7 3.2 2.4 1.7 

Quality Mustard IVT 

133 SBG 20-133 JC 36# 1.9 0.9 0.1 3.2 1.5 3.5 1.1 3.4 2.1 2.0 

134 SBG 20-134 PDZ- 15 # 2.8 1.8 0.0 3.3 1.6 3.3 0.5 3.0 2.1 2.0 

135 SBG 20-135 RH (OE)-1807 3.0 2.6 0.0 3.2 1.6 3.6 0.6 3.0 1.8 2.2 

136 SBG 20-136 PDZ -1 3.2 1.5 0.0 3.2 1.6 3.2 1.1 2.6 2.1 2.1 

137 SBG 20-137 LES- 63 2.8 0.5 0.0 3.2 1.3 3.3 0.5 2.8 2.2 1.8 

138 SBG 20-138 0IJ5001# 1.0 0.3 0.0 3.2 1.5 3.3 0.5 2.6 1.7 1.6 

139 SBG 20-139 RH (OE)-1804 3.8 0.8 0.0 3.2 1.6 3.0 1.1 2.2 2.2 2.0 

140 SBG 20-140 45 S 46 3.5 2.3 0.0 3.1 1.5 3.0 1.2 2.4 1.6 2.1 

141 SBG 20-141 JC 32# 0.8 2.3 0.5 3.2 1.5 2.6 1.7 2.2 1.9 1.9 

142 SBG 20-142 PDZ- 14 # 1.2 2.5 0.4 3.2 1.5 2.5 1.1 2.2 2.0 1.8 

143 SBG 20-143 LES- 62 0.4 2.3 0.0 3.1 1.2 2.7 1.4 2.8 2.1 1.8 

144 SBG 20-144 Kranti (NC) 1.0 0.1 0.0 3.2 1.5 3.7 2.9 3.0 2.1 1.9 

Mustard: White rust resistance 

145 SBG 20-145 PJK (A4A5)-21 1.0 2.0 0.0 3.1 1.5 2.8 0.7 3,0 2.2 1.7 

146 SBG 20-146 Rohini (A4A5)-491 2.0 1.0 0.0 3.1 1.6 2.8 1.7 3.2 1.8 1.9 

147 SBG 20-147 45 S 46 1.6 1.6 0.0 3.2 1.6 3.0 0.8 2.6 1.7 1.8 

148 SBG 20-148 
Varuna (A4A5)-936-
279 

1.2 1.8 0.0 3.2 1.0 2.7 1.5 2.4 2.3 1.8 

149 SBG 20-149 PB (A4A5)-842 2.5 1.5 0.0 3.1 1.5 2.3 2.9 3.0 2.0 2.1 

150 SBG 20-150 Kranti (NC) 2.8 1.6 0.1 3.3 1.6 2.7 2.8 3.0 1.9 2.2 

Mustard (Germplasm) 

151 SBG 20-151 DRMRIS-A-18-5 0.8 2.1 0.0 3.2 1.5 3.2 3.8 2.2 2.8 2.2 

152 SBG 20-152 DRMRIS-A-18-3 2.2 1.8 0.0 3.1 1.6 3.2 2.8 2.5 - 2.2 

153 SBG 20-153 RH -725 1.4 0.9 0.0 3.2 1.6 3.3 2.7 2.7 - 2.0 

154 SBG 20-154 DRMRIS-A-18-11 0.2 1.0 0.0 3.1 1.6 3.0 2.6 2.2 - 1.7 

155 SBG 20-155 DRMRIS-A-18-4 1.9 2.3 0.0 3.3 1.6 3.2 0.6 2.2 - 1.9 

156 SBG 20-156 BSH -1 2.8 2.9 0.0 3.4 1.5 3.0 0.7 3.0 - 2.2 

Average 1.7 1.5 0.0 3.2 1.4 3.0 1.7 2.6 2.1 1.9 

 

                  Table 5.1 (B): Screening of AVT I and AVT II entries of Brassica for resistance against mustard aphid 
S. No. Code No. Entries MOR HSR KAN SKN PTN NDH LDH DHO SHIL Mean 

AVT I Early Mustard 

1 SAG 20-1 NPJ 229 1.4 1.1 0.0 3.4 1.3 3.8 1.8 2.8 2.3 2.0 

AVT I + AHT I Early Mustard 

2 SAG 20-2 PRE 17-2 0.6 1.5 0.0 3.4 1.6 3.8 2.9 2.5 1.9 2.0 

3 SAG 20-3 RH 1999-42 1.0 0.9 0.0 3.3 1.5 3.4 1.1 3.0 2.2 1.8 

4 SAG 20-4 PHR 5022 (Hybrid) 1.2 1.3 0.2 3.4 1.2 2.8 0.6 2.6 1.8 1.7 

5 SAG 20-5 KMR (E) 19-1 1.2 2.0 0.1 3.4 1.5 2.7 1.9 2.2 1.9 1.9 

6 SAG 20-6 PM-25 1.0 2.7 0.0 3.5 1.6 3.2 0.8 2.5 1.7 1.9 

7 SAG 20-7 PRE 17-5 2.0 1.2 0.0 3.5 1.5 3.3 0.6 2.7 2.0 1.9 

8 SAG 20-8 NPJ 230 1.0 1.2 0.2 3.5 1.6 2.3 2.5 2.2 2.4 1.9 

9 SAG 20-9 RMM 10-1-1 2.0 3.2 0.0 3.5 0.9 2.8 4.1 2.2 2.4 2.3 

10 SAG 20-10 BSH 1 2.2 0.9 0.0 3.5 1.2 3.0 4.2 3.4 2.2 2.3 

11 SAG 20-11 KMR (E) 19-2 1.5 1.2 0.1 3.5 0.9 3.0 2.7 2.8 2.3 2.0 

12 SAG 20-12 DRMRCI 116 1.0 1.7 0.0 3.5 1.6 3.3 1.7 2.4 2.2 1.9 

13 SAG 20-13 DRMRCI 96 1.6 0.5 0.0 3.5 1.6 3.3 1.0 2.4 1.5 1.7 

14 SAG 20-14 DRMR HJ 2403 (Hybrid) 2.1 1.5 0.0 3.5 1.6 3.3 1.3 2.4 2.1 2.0 

15 SAG 20-15 JD 6 2.1 0.3 0.0 3.5 1.6 2.6 1.3 2.4 2.0 1.8 

AVT I Mustard (Timely Sown Irrigated) 

16 SAG 20-16 AKMS 19-2 1.8 2.6 0.00 3.4 1.5 2.7 2.1 2.2 1.9 2.0 

17 SAG 20-17 RH 1676 2.1 1.8 0.00 3.5 1.5 2.9 0.8 2.6 1.9 1.9 

18 SAG 20-18 SKM 1626 1.6 0.2 0.00 3.5 1.2 3.3 0.7 2.2 1.8 1.6 

19 SAG 20-19 RGN 443 0.8 1.2 0.00 3.5 1.5 2.3 0.7 2.2 2.1 1.6 

20 SAG 20-20 PBR 385 1.4 0.7 0.4 3.5 1.6 2.5 2.2 2.8 1.8 1.9 

21 SAG 20-21 DRMRIJ 31 0.2 2.0 0.0 3.5 1.6 3.3 2.4 3.0 1.9 2.0 

22 SAG 20-22 NPJ 231 1.6 3.1 0.0 3.5 1.6 2.6 0.8 3,0 1.9 1.9 

23 SAG 20-23 PR 2016-8 1.2 1.4 0.0 3.4 1.6 3.5 1.9 2.1 1.2 1.8 

24 SAG 20-24 PR 2016-4 1.6 1.9 0.0 3.4 1.2 3.5 0.9 2.5 2.1 1.9 

25 SAG 20-25 DRMR 2017-16 1.2 2.1 0.0 3.4 1.2 3.0 1.0 3.0 2.0 1.9 
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26 SAG 20-26 RGN 229 1.4 0.3 0.0 3.4 1.3 3.3 0.9 2.6 2.3 1.7 

AVT I Mustard (Rainfed) 

27 SAG 20-27 RH 1424 0.6 2.8 0.0 3.4 1.5 2.5 1.9 2.6 2.1 1.9 

AVT I+II (Quality Mustard) 

28 SAG 20-28 PDZ 11 0.4 2.2 0.0 3.4 1.5 3.7 1.1 2.2 2.1 1.8 

29 SAG 20-29 LES 60 0.0 3.3 0.2 3.4 1.2 2.5 1.9 2.6 2.0 1.9 

30 SAG 20-30 RCH 1 1.0 3.0 0.0 3.4 1.2 3.3 2.7 3.4 2.6 2.3 

31 SAG 20-31 PM 30 2.1 2.1 0.1 3.3 1.5 2.0 1.8 2.8 1.6 1.9 

32 SAG 20-32 PDZ 12 1.0 2.1 0.0 3.4 1.2 3.2 2.7 2.4 1.9 2.0 

33 SAG 20-33 9IJ5001 1.2 0.6 0.2 3.4 1.2 2.5 1.6 2.4 1.7 1.6 

34 SAG 20-34 RH (OE) 1706 0.0 2.5 0.0 3.4 1.5 2.8 1.4 2.4 1.8 1.8 

35 SAG 20-35 PDZ 1 0.4 1.8 0.0 3.4 1.6 3.0 2.6 2.4 2.2 1.9 

AVT I Mustard Saline/alkaline conditions 

36 SAG 20-36 CS 2005-143 2.8 2.4 0.0 3.3 1.5 3.0 1.0 2.2 2.2 2.0 

AVT I+II Gobhi Sarson 

37 SAG 20-37 GSH 2196 0.8 0.6 0.1 3.5 1.6 3.0 2.6 2.6 2.1 1.9 

38 SAG 20-38 AKGS 19-8 1.4 0.3 0.4 3.3 1.6 1.8 1.3 2.2 2.1 1.6 

39 SAG 20-39 GSH 1699 2.6 0.6 0.5 3.4 1.5 1.8 3.4 2.2 1.9 2.0 

40 SAG 20-40 GSH 6 2.4 0.6 0.0 3.5 1.6 2.7 2.3 2.4 1.8 1.9 

41 SAG 20-41 GSH 2180 2.1 0.4 0.0 3.5 1.5 3.0 2.3 3.2 1.5 1.9 

42 SAG 20-42 HNS 702 2.6 1.6 0.0 3.3 1.6 2.8 2.2 2.6 2.2 2.1 

43 SAG 20-43 RTM 1624 0.8 0.1 0.0 2.7 1.6 3.3 0.5 2.2 1.7 1.4 

44 SAG 20-44 RTM 314 2.1 0.2 0.0 2.7 0.8 2.8 0.5 2.8 2.0 1.5 

Average 1.4 1.5 0.1 3.4 1.4 2.9 1.7 2.5 2.0 1.9 

  Table 5.2: Assessment of avoidable yield losses due to insect pests in Brassicas 

Centre 
Mustard phid population in 

unprotected plot 

Yield (kg/ha) 
Avoidable yield losses (%) 

Protected Unprotected 

Hisar 

PM-31 121.4 1954.1 1534.4 21.5 

RH 725 98.2 1960.8 1621.3 17.3 

RH 30 112.5 1831.9 1578.7 13.8 

CD (p=0.05) NS 84.4 64.2 - 

Dholi 

Rajendra Suflam 21.6 998.0 826.0 17.2 

PM-31 28.8 882.0 698.0 20.8 

RH-725 31.4 846.0 652.0 22.9 

CD (p=0.05) - 77.1 51.1 - 

Ludhiana Aphids/ plant 

Cabbage 

caterpillars/ 

plant 

 

PM-31 35.1 24.9 2102.1 1500.0 28.6 

RH-725 40.0 15.9 2087.4 1629.2 21.9 

PBR 357 30.4 17.5 1879.1 1356.3 27.8 

CD (p=0.05) NS 7.2 146.7 146.7 - 

S.K.Nagar 

PM-31 211.9 2077.0 1189.0 42.7 

RH-725 200.9 2045.0 1556.0 23.8 

GDM-4 210.6 1938.0 1523.0 21.4 

Morena 

PM-31 125.7 2452.0 2275.0 7.2 

RH-725 110.4 2869.0 2604.0 9.3 

New Delhi 

PM-31 937.5 1230.6 870.8 29.2 

RH-725 900.0 1951.9 1198.7 38.5 

Pant Nagar 

PM-31 107.5 1331.0 1131.0 15.0 

RH-725 103.3 1252.0 1160.0 7.3 

Varuna 96.7 1365.0 1187.0 13.0 
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                           Table 5.3.1(A): Population dynamics of painted bug on Brassicas varieties at Hisar 
Population dynamics of painted bug on Brassica varieties 

Std Week Meteorological observations No. of  painted bugs/ m row length (mrl) 

Timely Sown Late Sown 

Temperature (
o
C) RH (%) Sunshine 

hours 

Rainfall 

(mm) 

B. juncea E. sativa B. napus B. rapa B. juncea E. sativa B. napus B. rapa 

Max. Min. Morn. Even. DRMR IJ 31 T 27 GGSC 6 BSH 1 DRMR IJ 31 T 27 GSC 6 BSH 1 

41 35.6 16.3 86 28 7.9 0.0 0.0 0.0 0.0 0.0 - - - - 

42 34.2 13.7 76 22 7.1 0.0 0.1 0.0 0.0 0.1 - - - - 

43 33.0 12.8 80 26 6.5 0.0 0.1 0.2 0.1 0.4 - - - - 

44 30.4 9.8 85 24 5.6 0.0 0.4 0.4 0.3 0.5 - - - - 

45 29.7 10.5 91 33 3.2 0.0 0.7 0.9 0.8 1.1 - - - - 

46 25.6 12.6 89 50 2.7 18.2 1.0 1.5 1.4 0.9 - - - - 

47 23.1 7.7 88 43 6.5 0.0 0.3 0.9 0.2 0.9 0.0 0.0 0.0 0.0 

48 23.3 8.4 92 42 6.6 1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

49 25.5 9.1 90 53 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

50 20.8 5.0 96 63 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

51 19.7 3.0 92 42 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

52 19.5 2.6 96 51 5.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Note: Weather data provided by the department of Agricultural Meteorology, CCS HAU, Hisar 

Table 5.3 (1B). Population dynamics of mustard sawfly on Brassica varieties at Hisar 
Population dynamics of mustard sawfly on Brassica varieties 

Std Week Meteorological observations No. of  sawfly larvae/ 10 plants 

Timely Sown Late Sown 

Temperature (
o
C) RH (%) Sunshine 

hours 

Rainfall 

(mm) 

B. juncea E. sativa B. napus B. rapa B. juncea E. sativa B. napus B. rapa 

Max. Min. Morn. Even. DRMR IJ 31 T 27 GGSC 6 BSH 1 DRMR IJ 31 T 27 GSC 6 BSH 1 

44 30.4 9.8 85 24 5.6 0.0 0.0 0.0 0.0 0.0 - - - - 

45 29.7 10.5 91 33 3.2 0.0 0.0 0.0 0.0 0.0 - - - - 

46 25.6 12.6 89 50 2.7 18.2 0.0 0.0 0.0 0.0 - - - - 

47 23.1 7.7 88 43 6.5 0.0 0.6 0.0 0.0 0.3 - - - - 

48 23.3 8.4 92 42 6.6 1.7 0.3 0.3 0.0 0.0 - - - - 

49 25.5 9.1 90 53 5.9 0.0 0.0 0.3 0.6 0.0 0.0 0.0 0.0 0.0 

50 20.8 5.0 96 63 5.3 0.0 0.8 0.0 0.0 0.7 0.0 0.0 0.0 0.0 

51 19.7 3.0 92 42 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

52 19.5 2.6 96 51 5.8 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Table 5.3.1(C): Population dynamics of mustard aphid on Brassica varieties at Hisar 
Population dynamics of mustard aphid on  Brassica varieties 

Std. Week Meteorological observations No. of aphids / top 10 cm central twig 

Timely Sown Late Sown 

Temp.(
o
C) RH (%) Sunshine 

hours 

Rainfall 

(mm) 

B. juncea E. sativa B. napus B. rapa B. juncea E. sativa B. napus B. rapa 

Max. Min. Morn. Even. DRMR IJ 31 T 27 GSC 6 BSH 1 DRMR IJ-31 T 27 GSC 6 BSH 1 

1 17.5 9.6 96 82 1.8 8.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 15.8 4.6 98 72 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 16.4 6.7 99 74 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 18.8 4.9 96 59 5.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 22.6 5.2 94 46 7.5 8.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 22.6 5.5 98 53 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

7 25.2 8.4 100 51 5.6 0.0 0.0 0.0 0.0 0.0 4.1 2.2 3.8 24.1 

8 27.6 9.1 97 43 7.1 0.0 0.0 0.0 0.0 0.0 22.4 19.8 26.3 35.2 

9 29.3 9.7 93 34 8.4 0.0 0.0 0.0 0.0 0.0 72.3 58.1 66.2 120.5 

10 30.7 14.1 91 43 6.8 0.0 0.0 0.0 0.0 0.0 133.1 87.3 107.6 92.8 

11 30.7 13.9 89 40 6.0 1.2 0.0 0.0 0.0 0.0 183.5 107.8 155.8 138.2 

12 31.4 14.5 88 37 5.9 4.4 Harvested Harvested Harvested Harvested 49.9 29.42 43.0 77.2 

13 33.5 14.3 75 26 7.7 0.0     20.7 29.2 25.7 25.2 

14 35.0 13.3 69 18 8.2 0.0     4.4 4.1 3.5 3.1 

Note: Weather data provided by the department of Agricultural Meteorology, CCS HAU, Hisar. 
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Table 5.3.1(D): Population dynamics of various predators on Brassica varieties at Hisar 
Population dynamics of predators on  Brassica varieties 

Std. 

Week 

Meteorological observations 
Coccinellids (Grubs +Beetles)/ Plant 

Timely Sown Late Sown 

Temp. (oC) RH (%) Sunshine 

hours 

Rainfall 

(mm) 

B. juncea E. sativa 
B. 

napus 

B. 

rapa 
B. juncea E. sativa B. napus 

B. 

Rapa 

Max. Min. Morn. Even. DRMR IJ 31 T 27 GSC 6 BSH 1 DRMR IJ-31 T 27 GSC 6 BSH 1 

47 23.1 7.7 88 43 6.5 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

48 23.3 8.4 92 42 6.6 1.7 0.0 0.2 0.0 0.3 0.0 0.0 0.0 0.0 

49 25.5 9.1 90 53 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

50 20.8 5 96 63 5.3 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 

51 19.7 3 92 42 6.2 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 

52 19.5 2.6 96 51 5.8 00 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 17.5 9.6 96 82 1.8 8.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 15.8 4.6 98 72 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 16.4 6.7 99 74 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 18.8 4.9 96 59 5.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 22.6 5.2 94 46 7.5 8.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 22.6 5.5 98 53 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

7 25.2 8.4 100 51 5.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

8 27.6 9.1 97 43 7.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

9 29.3 9.7 93 34 8.4 0.0 0.0 0.0 0.0 0.0 0.3 0.6 0.5 0.8 

10 30.7 14.1 91 43 6.8 0.0 Harvested Harvested Harvested Harvested 0.9 1.1 1.3 2.2 

11 30.7 13.9 89 40 6.0 1.2     1.6 1.9 2.1 2.6 

12 31.4 14.5 88 37 5.9 4.4     2.8 2.7 2.5 3.5 

13 33.5 14.3 75 26 7.7 0.0     1.5 3.2 2.8 2.3 

Note: Weather data provided by the department of Agricultural Meteorology, CCS HAU, Hisar. 

Table 5.3.2: Population dynamics of mustard aphid on Brassica crops (Late Sown) at Dholi 

Std. Week 

Weather parameters 
Rainfall 

(mm) 

Aphid population/10 cm twig on 

Temperature (oC) RH (%) 
DRMR IJ 31 BSH 1 GSC 6 T 27 Rajendra Suflam 

Max. Min. Morn. Even. 

4 16.5 9.4 100.00 92.8 0.0 3.2 3.8 3.6 5.2 1.8 

5 18.3 5.7 100.00 94.0 0.0 8.2 11.8 9.2 7.8 5.2 

6 24.1 9.4 100.00 89.5 0.0 21.6 27.2 26.8 31.6 18.0 

7 26.3 10.9 100.00 92.0 0.0 38.2 42.6 31.4 37.2 29.2 

8 27.7 12.2 100.00 91.1 0.0 44.6 51.8 52.6 55.6 38.4 

9 30.1 14.3 100.00 92.0 0.0 9.4 11.2 12.6 16.6 7.2 

10 30.5 15.0 99.7 90.0 0.0 2.2 2.6 2.0 2.8 1.2 

11 30.7 16.5 98.5 85.1 0.0 0.0 0.0 0.0 0.0 0.0 

12 34.2 17.8 99.1 71.5 0.0 0.0 0.0 0.0 0.0 0.0 

Correlation coefficient (r) DRMR IJ 31 0.31 0.24 0.06 (-0.52)       

BSH 1 0.34 0.21 0.08 (-0.46)       

GSC 6 0.29 0.28 0.12 (-0.54)       

T 27 0.26 0.22 0.08 (-0.42)       

Rajendra Suflam 0.36 0.18 0.04 (-0.54)       

 

 

 

 



ENTO 11 
 

Table 5.3.3(A):  Population dynamics of mustard aphid on Brassicas at Pant Nagar (Timely sown) 

Std. Week 
Temperature 

Rain fall 

(mm) 

R.H. % 
Sun- Shine 

(Hrs) 

Number of aphids/ top 10 cm central twig 

Max. Min. Max. Min. DRMR IJ 31 T 27 GSC 6 BSH 1 B. nigra B. alba Varuna 

3 18.2 7.5 0.0 96 69 3.7 0.00 0.00 0.67 1.93 0.60 0.0 2.56 

4 16.6 8.8 0.0 96 75 1.6 0.00 0.00 4.07 9.80 3.83 9.10 11.30 

5 18.8 6.1 0.0 96 61 4.5 0.40 0.50 11.00 19.26 8.82 20.47 19.47 

6 23.7 7.8 4.6 94 53 6.7 0.85 0.70 17.30 37.13 13.70 33.03 27.70 

7 25.7 9.0 0.0 91 45 7.1 5.27 2.30 23.23 47.57 18.97 42.80 35.93 

8 26.9 9.9 0.0 89 48 6.7 8.20 4.40 32.67 50.67 29.27 50.33 45.83 

9 29.3 11.2 0.0 90 37 9.2 21.25 3.96 37.90 35.13 36.20 61.43 42.50 

10 29.6 14.2 0.0 83 46 7.6 23.10 5.03 30.67 13.73 46.13 44.50 19.47 

11 30.3 13.6 0.0 86 36 7.0 15.63 2.10 7.41 4.16 16.42 19.45 3.56 

12 32.6 14.1 0.0 82 27 8.0 4.80 0.20 0.89 0.00 2.16 5.60 0.00 

13 33.4 14.6 0.0 84 23 7.9 2.68 0.00 0.00 0.00 0.00 0.00 0.00 

14              

15              

Table 5.3.3(B):  Population dynamics of mustard aphid on Brassicas at Pant Nagar (Late sown) 
Std. Week Temperature Rain fall 

(mm) 

R.H. % Sunshine 

Hours 

Number of aphids/ top 10 cm central twig 

Max. Min. Max. Min. 

DRMR IJ 31 T 27 GSC 6 BSH 1 B. nigra B. alba Varuna 

5 18.8 6.1 0.0 96 61 4.5 0.00 0.00 1.60 0.00 0.00 4.43 2.86 

6 23.7 7.8 4.6 94 53 6.7 0.00 0.00 5.74 3.90 0.60 11.34 3.54 

7 25.7 9.0 0.0 91 45 7.1 1.20 1.77 14.10 16.70 8.20 27.90 13.70 

8 26.9 9.9 0.0 89 48 6.7 2.83 3.70 27.93 19.84 31.83 46.57 15.60 

9 29.3 11.2 0.0 90 37 9.2 8.77 5.30 45.30 34.13 60.03 97.86 18.50 

10 29.6 14.2 0.0 83 46 7.6 17.20 12.43 66.90 56.80 50.20 161.50 30.20 

11 30.3 13.6 0.0 86 36 7.0 27.26 13.93 84.33 72.63 62.60 135.83 53.13 

12 32.6 14.1 0.0 82 27 8.0 40.70 6.76 102.70 88.37 73.50 153.70 73.80 

13 33.4 14.6 0.0 84 23 7.9 25.93 3.16 114.70 47.16 66.30 94.63 36.33 

14 34.4 13.9 0.0 59 14 6.5 10.86 2.00 76.43 19.43 74.76 114.97 17.90 

15 37.5 14.1 0.0 59 11 10.0 2.68 1.30 29.50 3.60 61.63 73.56 3.60 

16 36.8 17.8 0.0 57 17 6.5 0.00 0.00 8.48 0.00 26.10 32.30 0.00 

Table 5.3.4 (A): Population dynamics of mustard aphid and cabbage caterpillar on Brassicas at Ludhiana (Timely sown) 

SMW* 

Weather Parameters No of aphids/ top 10 cm central twig Cabbage caterpillars/ plant 

Temp. (
0
C) R.H. (%) Rainfall 

(mm) 

Sunshine 

(hrs) 

GSC 6 DRMR-IJ 31 BSH 1 T27 GSC 6 DRMR-IJ 31 BSH 

1 

T27 

Max. Min. M E 

       MA CA MA CA MA CA MA CA 0.0 0.0 0.0 0.0 

51 18.6 3.5 91.0 39.0 0.0 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

52 15.8 4.2 96.0 63.0 1.8 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 17.6 10.0 91.0 75.0 11.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 14.0 6.8 93.0 71.0 0.0 1.8 0.0 0.0 0.0 0.0 1.1 2.7 0.0 0.0 0.0 0.0 0.0 0.0 

3 16.6 6.9 96.0 70.0 0.0 3.0 0.7 1.0 1.0 2.1 5.9 7.3 0.0 0.0 0.0 0.0 0.0 0.0 

4 17.9 6.4 93.0 55.0 0.0 4.6 3.5 3.2 3.1 5.8 13.9 5.3 0.4 0.4 0.0 0.0 0.0 0.0 

5 20.6 6.3 89.0 39.0 17.0 6.5 8.4 5.6 15.8 7.1 17.3 14.8 1.4 1.3 0.0 0.0 0.0 0.0 

6 21.3 7.3 95.0 58.0 0.0 7.4 1.1 5.5 1.8 10.5 1.4 14.5 4.2 1.8 0.0 0.0 0.0 0.0 

7 22.5 10.8 96.0 69.0 0.0 5.4 4.9 11.4 7.9 15.0 4.1 11.6 2.1 3.2 23.2 25.1 0.0 0.0 

8 26.8 11.6 96.0 47.0 0.0 7.8 57.6 80.8 55.5 37.6 32.7 27.1 1.6 1.7 22.9 15.8 0.0 0.0 

9 27.8 11.9 90.0 38.0 0.0 9.8 82.6 99.3 79.4 89.4 9.6 9.2 0.6 1.6 32.3 45.8 0.0 0.0 

10 29.7 15.3 80.0 42.0 0.0 7.4 89.3 97.8 93.5 101.5 1.7 2.5 0.7 0.7 45.4 45.6 0.0 0.0 

11 28.6 15.2 81.0 39.0 0.0 4.2 101.6 103.3 47.0 56.3 0.0 0.0 0.0 0.0 30.6 10.5 0.0 0.0 

12 29.1 15.2 84.0 35.0 5.0 6.1 50.3 58.5 13.6 16.3 Harv ested 0.0 0.0 30.2 3.3 0.0 0.0 

13 32.2 15.6 73 25 0.0 9.7 37.0 49.0 0.0 0.0   0.0 0.0 0.0 0.0 0.0 0.0 

14 32.2 14.6 55.0 16.0 3.0 8.1 0.0 0.0 0.0 0.0   0.0 0.0 0.0 0.0 0.0 0.0 

* SMW: Standard Meteorological Week; MA: Mustard aphid, CA: Cabbage aphid 
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Table 5.3.4(B): Population dynamics of mustard aphid and cabbage caterpillar on Brassicas at Ludhiana (late sown) 

SMW* 

Weather Parameters No of aphids/ top 10 cm central twig Cabbage caterpillars/ plant 

Temp. (0C) R.H. (%) Rainfall 

(mm) 

Sunshine 

(hrs) 
GSC 6 DRMR-IJ 31 BSH 1 T27 GSC 6 

DRMR-IJ 

31 
BSH 1 T27 

Max. Min. M E 

       MA CA MA CA MA CA MA CA     

52 15.8 4.2 96.0 63.0 1.8 4.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 17.6 10.0 91.0 75.0 11.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 14.0 6.8 93.0 71.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 16.6 6.9 96.0 70.0 0.0 3.0 0.0 0.0 0.0 0.0 2.1 4.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 17.9 6.4 93.0 55.0 0.0 4.6 0.9 0.7 1.2 0.7 9.8 5.9 1.1 0.0 0.0 0.0 0.0 0.0 

5 20.6 6.3 89.0 39.0 17.0 6.5 2.7 1.7 0.8 0.6 28.3 21.4 1.1 1.1 0.0 0.0 0.0 0.0 

6 21.3 7.3 95.0 58.0 0.0 7.4 2.5 1.5 5.9 4.8 3.0 13.8 3.3 8.6 0.0 0.0 0.0 0.0 

7 22.5 10.8 96.0 69.0 0.0 5.4 18.8 23.0 18.8 43.8 4.6 19.8 3.0 1.8 7.9 39.2 2.9 0.0 

8 26.8 11.6 96.0 47.0 0.0 7.8 36.5 30.3 72.9 66.9 12.8 13.6 3.6 3.2 31.1 42.1 3.8 0.0 

9 27.8 11.9 90.0 38.0 0.0 9.8 72.5 69.5 91.6 87.7 10.2 11.6 1.1 1.1 35.7 39.2 2.6 0.0 

10 29.7 15.3 80.0 42.0 0.0 7.4 88.3 82.3 81.2 49.7 3.6 2.7 3.6 2.3 55.9 27.6 0.0 0.0 

11 28.6 15.2 81.0 39.0 0.0 4.2 115.0 89.8 56.1 40.6 1.1 0.0 1.4 0.3 42.6 14.9 0.0 0.0 

12 29.1 15.2 84.0 35.0 5.0 6.1 69.6 70.0 35.0 14.1 0.0 0.0 0.0 0.0 15.0 8.3 0.0 0.0 

13 32.2 15.6 73.0 25.0 0.0 9.7 24.6 42.6 1.3 2.0 Harv ested 0.0 0.0 3.8 0.0 - 0.0 

14 32.2 14.6 55.0 16.0 3.0 8.1 0.0 0.0 0.0 0.0   0.0 0.0 0.0 0.0 - 0.0 

15 36.1 17.5 49.0 11.0 0.0 9.5 - - - -   - - - - - 0.0 

* SMW: Standard Meteorological Week; MA: Mustard aphid, CA: Cabbage aphid 

Table 5.3.5: Population dynamic of various insect pests on Brassicas crops at SK Nagar 

Std. 

week 

Weather Parameters Aphids/ top 10cm central twig 

Temp. (oC) RH (%) 
Rain  fall  

(mm) 

Sun 

Shine 

(hrs) 

DRMR IJ 31 T 27 GSC 6 BSH 1 GDM-4 

Max. Min. Morn Even 
Timely 

sown 

Late 

sown 

Timely 

sown 

Late 

sown 

Timely 

sown 

Late 

sown 

Timely 

sown 

Late 

sown 

Timely 

sown 

Late 

sown 

50 30.7 9.1 58.8 20.0 0.0 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

51 25.5 7.3 56.7 27.9 0.0 9.6 2.3 0.0 0.0 0.0 1.3 0.0 1.0 0.0 0.7 0.0 

52 22.9 6.7 51.9 24.9 0.0 9.3 4.4 0.0 0.0 0.0 3.5 0.0 3.2 0.0 2.7 0.0 

1 23.2 8.1 67.1 37.4 0.0 9.3 7.5 0.0 0.0 0.0 8.5 0.0 8.6 0.0 5.8 0.0 

2 23.5 9.2 67.8 29.0 0.0 8.9 24.7 3.3 0.0 0.0 24.6 3.7 23.3 5.1 17.7 3.0 

3 25.9 10.5 64.8 26.8 0.0 9.4 33.4 13.2 0.0 0.0 27.6 14.9 28.0 14.1 26.2 13.5 

4 26.3 7.0 60.5 16.8 0.0 9.6 64.0 78.8 5.2 9.1 65.3 79.1 65.3 90.9 60.7 76.1 

5 29.2 8.1 57.2 21.3 0.0 10.1 55.3 118.1 32.4 51.5 59.9 125.6 57.1 136.1 56.9 115.1 

6 35.2 9.8 59.7 29.0 0.0 9.8 32.5 212.8 44.0 57.0 32.2 261.4 28.5 269.5 25.3 213.0 

7 36.8 12.0 62.9 26.5 0.0 9.9 0.0 332.6 7.8 91.6 10.2 340.7 0.0 343.9 0.0 328.0 

8 38.2 14.0 64.1 29.7 0.0 10.0 0.0 152.1 0.0 68.3 0.0 161.4 0.0 160.5 0.0 137.9 

9 36.5 14.4 67.4 24.0 0.0 9.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

10 36.8 15.5 68.2 25.0 0.0 9.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

11 36.9 16.1 68.7 24.3 0.0 9.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

12 38.2 18.3 68.9 25.2 0.0 8.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

13 38.9 18.7 69.8 26.7 0.0 9.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Table 5.3.6(A): Population dynamics of mustard sawfly larvae in Brassicas at Shillongani 

Table 5.3.6 (B): Population dynamics of mustard flea beetles in Brassicas at Shillongani 

 

Std. 

Week 

Weather parameters 
Sawfly larvae/ plant 

Benoy DRMR IJ 31 T 27 GSC 6 BSH 1 

Temp. (0C) RH (%) Rain 

fall 

(mm) 

Timely Late Timely Late Timely Late Timely Late Timely Late 
Max Min Morn Even 

47 23.0 14.7 92 82 0.0 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

48 27.7 14.4 91 82 0.0 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

49 25.9 9.9 91 77 0.0 0.0 - 0.1 - 0.0 - 0.0 - 0.7 - 

50 25.1 9.8 92 72 0.0 0.0 - 0.6 - 0.0 - 0.0 - 1.0 0.0 

51 21.9 10.5 93 77 1.0 1.4 0.0 0.9 0.0 0.3 0.0 0.0 0.2 2.1 1.1 

52 22.4 7.5 93 77 0.0 2.3 0.8 1.3 0.0 1.3 0.0 1.4 0.1 2.7 2.1 

1 21.1 9.7 89 80 7.8 2.6 1.3 0.8 0.9 1.0 1.3 0.7 1.5 1.7 2.0 

2 23.1 8.2 85 78 0.0 1.1 3.1 1.2 2.3 1.9 0.8 1.8 1.2 0.8 0.8 

3 25.0 9.6 92 72 3.0 0.6 2.0 0.0 1.6 0.6 1.0 1.6 0.0 0.3 0.9 

4 21.6 7.7 89 81 0.0 0.0 0.7 0.2 0.0 0.0 0.0 1.1 0.7 0.4 0.1 

5 22.3 8.4 90 82 7.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 23.8 8.9 92 73 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

7 25.4 9.7 88 68 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

8 25.7 11.0 89 77 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

9 26.4 12.1 90 71 37.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

10 25.9 13.3 91 72 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

11 29.4 14.4 88 73 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

12 29.6 13.9 89 65 0.0 - 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

13 31.7 17.2 84 58 3.0 - 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

14 33.0 15.4 83 58 0.0 - 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Std. 

Week 

Weather parameters Flea beetles/ plant 

Benoy DRMR IJ 31 T 27 GSC 6 BSH 1 

Temp. (0C) RH (%) Rain 

fall 

(mm) 

Timely Late Timely Late Timely Late Timely Late Timely Late 
Max Min Morn Even 

47 23.0 14.7 92 82 0.0 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

48 27.7 14.4 91 82 0.0 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

49 25.9 9.9 91 77 0.0 1.2 - 0.4 - 0.5 - 1.6 - 2.3 - 

50 25.1 9.8 92 72 0.0 2.7 - 2.1 - 1.4 - 1.7 - 2.3 - 

51 21.9 10.5 93 77 1.0 1.6 0.0 1.5 0.0 1.3 0.0 2.2 0.0 3.7 0.0 

52 22.4 7.5 93 77 0.0 3.7 0.0 3.2 0.0 2.2 1.0 3.4 1.7 5.3 1.8 

1 21.1 9.7 89 80 7.8 7.5 0.0 6.4 0.0 4.5 3.5 5.6 2.8 7.4 3.8 

2 23.1 8.2 85 78 0.0 6.5 0.0 8.2 0.0 6.3 5.4 8.2 6.3 9.4 8.3 

3 25.0 9.6 92 72 3.0 5.2 1.4 5.4 0.6 5.4 4.3 7.4 5.4 6.4 7.6 

4 21.6 7.7 89 81 0.0 6.3 2.3 3.3 1.3 2.3 1.5 2.1 2.6 2.4 3.6 

5 22.3 8.4 90 82 7.2 10.1 3.7 8.2 2.0 8.2 7.2 7.8 8.9 10.2 10.4 

6 23.8 8.9 92 73 0.0 5.3 8.9 6.3 6.6 5.3 4.3 5.1 5.7 6.4 4.6 

7 25.4 9.7 88 68 1.0 2.2 12.7 2.2 7.9 2.1 1.1 2.4 1.3 2.4 1.3 

8 25.7 11.0 89 77 0.5 1.0 9.3 0.1 3.4 1.0 1.0 1.1 1.7 2.0 1.9 

9 26.4 12.1 90 71 37.8 0.1 6.3 0.0 2.7 0.0 0.0 0.0 1.0 1.7 2.0 

10 25.9 13.3 91 72 0.5 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.7 

11 29.4 14.4 88 73 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

12 29.6 13.9 89 65 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.1 

13 31.7 17.2 84 58 3.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 

14 33.0 15.4 83 58 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 
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Table 5.3.6(C): Population dynamics of mustard aphid in Brassicas at Shillongani 

Table 5.3.6(D): Population dynamics of coccinellids (adults+grubs) in Brassicas at Shillongani 

Std. 

Week 

Weather parameters No of aphids/ top 10 cm central twig 

Benoy DRMR IJ 31 T 27 GSC 6 BSH 1 

Temp. (0C) RH (%) Rain 

fall 

(mm) 

Timely Late Timely Late Timely Late Timely Late Timely Late 
Max Min Morn Even 

47 23.0 14.7 92 82 0.0 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

48 27.7 14.4 91 82 0.0 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

49 25.9 9.9 91 77 0.0 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

50 25.1 9.8 92 72 0.0 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

51 21.9 10.5 93 77 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 1.1 

52 22.4 7.5 93 77 0.0 10.3 0.0 0.0 0.0 0.0 1.2 0.1 0.3 0.7 1.3 

1 21.1 9.7 89 80 7.8 17.6 20.2 7.6 1.2 6.7 11.3 6.8 7.3 12.6 7.6 

2 23.1 8.2 85 78 0.0 32.3 44.7 17.2 17.6 16.3 17.2 20.3 21.4 18.2 31.6 

3 25.0 9.6 92 72 3.0 24.6 68.6 31.1 48.2 37.2 47.3 33.7 51.3 41.6 54.2 

4 21.6 7.7 89 81 0.0 43.2 91.0 27.3 56.3 37.0 51.1 26.4 62.7 27.2 61.4 

5 22.3 8.4 90 82 7.2 15.3 34.6 17.2 34.2 25.0 27.6 25.3 41.3 46.3 42.4 

6 23.8 8.9 92 73 0.0 14.2 47.3 10.2 14.7 15.2 17.4 12.3 16.3 21.3 17.4 

7 25.4 9.7 88 68 1.0 10.3 41.3 7.1 24.6 9.3 19.2 17.1 17.4 10.2 18.4 

8 25.7 11.0 89 77 0.5 1.7 27.6 6.3 13.0 7.4 7.3 5.4 11.4 2.1 12.6 

9 26.4 12.1 90 71 37.8 4.6 20.4 7.4 12.2 6.2 4.4 6.2 9.3 4.6 9.4 

10 25.9 13.3 91 72 0.5 14.0 31.2 2.4 7.3 1.1 2.1 1.7 4.7 7.8 4.2 

11 29.4 14.4 88 73 0.0 0.0 14.0 0.1 1.0 0.2 0.2 0.1 1.7 0.0 2.7 

12 29.6 13.9 89 65 0.0 - 1.4 - 1.0 - 1.0 - 1.0 - 2.0 

13 31.7 17.2 84 58 3.0 - 0.0 - 0.2 - 0.6 - 0.7 - 1.0 

14 33.0 15.4 83 58 0.0 - 1.0 - 0.0 - 0.1 - 0.1 - 0.2 

Std. 

Week 

Weather parameters 
Coccinellids (Adults+Grubs)/ plant 

Benoy DRMR IJ 31 T 27 GSC 6 BSH 1 

Temp. (0C) RH (%) Rain fall 

(mm) 
Timely Late Timely Late Timely Late Timely Late Timely Late 

Max Min Morn Even 

47 23.0 14.7 92 82 0.0 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

48 27.7 14.4 91 82 0.0 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

49 25.9 9.9 91 77 0.0 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

50 25.1 9.8 92 72 0.0 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

51 21.9 10.5 93 77 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

52 22.4 7.5 93 77 0.0 0.0 0.2 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.1 

1 21.1 9.7 89 80 7.8 0.1 0.4 0.2 1.4 0.2 1.0 0.1 0.4 0.5 0.4 

2 23.1 8.2 85 78 0.0 1.4 1.6 1.3 1.7 1.3 0.2 1.2 0.6 1.4 1.4 

3 25.0 9.6 92 72 3.0 1.6 1.7 1.2 1.8 1.4 1.2 1.1 1.2 1.4 1.6 

4 21.6 7.7 89 81 0.0 1.9 1.8 1.6 1.9 2.0 2.1 2.1 1.7 2.6 1.3 

5 22.3 8.4 90 82 7.2 2.1 2.2 2.3 2.3 2.1 2.4 2.6 1.6 2.7 2.7 

6 23.8 8.9 92 73 0.0 2.0 2.4 2.1 2.5 2.0 1.8 2.3 2.3 2.4 2.3 

7 25.4 9.7 88 68 1.0 1.4 2.0 1.3 1.2 1.5 1.3 1.1 2.1 1.3 2.0 

8 25.7 11.0 89 77 0.5 1.3 1.1 0.9 1.0 1.1 1.7 1.0 1.8 1.4 1.7 

9 26.4 12.1 90 71 37.8 1.2 1.1 1.2 2.1 0.3 1.4 0.3 1.6 0.6 1.6 

10 25.9 13.3 91 72 0.5 1.0 1.0 0.2 1.3 0.1 1.0 0.9 0.9 0.8 0.9 

11 29.4 14.4 88 73 0.0 1.4 1.3 0.1 1.0 0.2 0.9 0.1 1.1 0.1 1.0 

12 29.6 13.9 89 65 0.0 - 0.0 - 1.3 - 0.8 - 1.0 - 0.0 

13 31.7 17.2 84 58 3.0 - 0.1 - 1.2 - 0.9 - 0.8 - 0.2 

14 33.0 15.4 83 58 0.0 - 0.1 - 0.1 - 0.0 - 0.7 - 0.0 
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Table 5.3.7 (A) Population dynamics of mustard aphid on Brassicas crops at Morena 

Std. 

Week 

Weather parameters 

Rainfall 

(mm) 

Aphid population/ top 10 cm central twig on 

Temperature (
o
C) RH (%) Timely sown Late sown 

Max. Min. Morn. Even. 
B. juncea E. sativa B. napus B. rapa B. juncea E. sativa B. napus B. rapa 

DRMR IJ 31 T 27 GSC 6 BSH 1 DRMR IJ 31 T 27 GSC 6 BSH 1 

45 31.5 12.3 51.1 32.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

46 29.1 12.4 55.7 43.3 18.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

47 27.6 10.6 53.9 43.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

48 27.2 10.5 53.1 42.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

49 28.9 11.1 57.1 48.0 0.0 0.0 1.2 1.0 1.4 0.0 0.0 0.0 1.6 

50 24.5 10.7 66.4 54.0 0.0 1.2 1.0 1.2 2.0 2.8 3.0 2.8 3.4 

51 20.9 7.5 67.6 52.7 0.0 1.4 1.0 1.4 2.4 1.6 1.0 1.6 2.8 

52 21.3 7.1 66.1 54.4 0.0 1.2 1.2 1.4 1.0 1.2 1.8 2.4 0.7 

1 21.8 8.2 58.4 39.7 8.0 2.6 1.2 0.8 2.4 1.8 1.4 1.7 2.4 

2 20.4 7.9 59.8 39.2 0.0 1.0 0.8 1.2 1.6 1.2 2.8 2.7 1.8 

3 21.6 6.7 54.4 38.7 0.0 1.2 0.8 1.9 1.8 1.0 2.8 3.4 1.6 

4 23.1 6.4 57.7 40.8 0.0 1.0 1.6 1.4 2.4 1.6 1.6 1.4 2.9 

5 26.9 8.1 66.8 40.6 0.0 1.6 2.4 0.6 1.4 1.7 1.9 1.2 1.2 

6 27.1 10.2 70.7 42.5 0.0 2.4 1.9 2.8 2.4 1.8 2.9 2.9 2.6 

7 29.2 12.3 69.8 34.2 0.0 2.6 2.0 2.6 2.6 2.0 2.5 2.6 2.4 

8 29.7 13.0 68.3 34.5 0.0 2.0 2.8 2.4 1.4 2.6 1.6 2.8 2.4 

9 34.6 12.5 68.5 44.0 0.0 1.0 2.4 1.6 2.4 2.4 2.1 2.0 2.0 

10 34.3 12.7 64.7 38.3 0.0 0.8 2.4 2.6 1.6 2.2 3.1 2.6 1.4 

11 34.6 13.6 50.1 37.1 10.0 0.0 0.8 1.0 2.1 1.0 2.0 1.4 2.1 

12 34.8 15.8 39.7 33.6 0.0 0.0 0.2 1.0 0.8 1.0 0.2 1.4 1.6 

13 36.8 17.5 38.4 31.3 0.0 0.0 0.2 0.2 0.4 0.8 0.0 1.2 1.2 

Note: - Weather data provided by Gramin Mausam Krishi Sewa, ZARS, Morena M.P 

Table 5.3.7 (B) Population dynamics of painted bug on Brassicas crops at Morena 

Std. 

Week 

Weather parameters 

Rainfall 

(mm) 

Number of painted bugs/ metre row length (mrl) 

Temperature (
o
C) RH (%) Timely sown Late sown 

Max. Min. Morn. Even. 
B. juncea E. sativa B. napus B. rapa B. juncea E. sativa B. napus B. rapa 

DRMR IJ 31 T 27 GSC 6 BSH 1 DRMR IJ 31 T 27 GSC 6 BSH 1 

45 31.5 12.3 51.1 32.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

46 29.1 12.4 55.7 43.3 18.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

47 27.6 10.6 53.9 43.1 0.0 0.8 0.4 0.2 0.8 0.8 0.0 0.4 0.8 

48 27.2 10.5 53.1 42.0 0.0 0.2 0.4 0.4 1.0 0.8 0.0 0.8 0.0 

49 28.9 11.1 57.1 48.0 0.0 0.4 0.8 0.2 0.8 0.0 0.0 0.0 0.0 

50 24.5 10.7 66.4 54.0 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 

51 20.9 7.5 67.6 52.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

52 21.3 7.1 66.1 54.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1 21.8 8.2 58.4 39.7 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 20.4 7.9 59.8 39.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 21.6 6.7 54.4 38.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 23.1 6.4 57.7 40.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 26.9 8.1 66.8 40.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 27.1 10.2 70.7 42.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

7 29.2 12.3 69.8 34.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

8 29.7 13.0 68.3 34.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

9 34.6 12.5 68.5 44.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

10 34.3 12.7 64.7 38.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

11 34.6 13.6 50.1 37.1 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

12 34.8 15.8 39.7 33.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

13 36.8 17.5 38.4 31.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Note: - Weather data provided by Gramin Mausam Krishi Sewa, ZARS , Morena M.P 
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Table 5.3.7 (C): Population dynamic of Coccinellids on Brassicas crops at Morena 

Std. 

Week 

Weather parameters 

Rainfall 

(mm) 

Number of cocinellids (Adults+Grubs)/ plant 

Temperature (oC) RH (%) Timely sown Late sown 

Max. Min. Morn. Even. 
B. juncea E. sativa B. napus B. rapa B. juncea E. sativa B. napus B. rapa 

DRMR IJ 31 T 27 GSC 6 BSH 1 DRMR IJ 31 T 27 GSC 6 BSH 1 

45 31.5 12.3 51.1 32.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

46 29.1 12.4 55.7 43.3 18.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

47 27.6 10.6 53.9 43.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

48 27.2 10.5 53.1 42.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

49 28.9 11.1 57.1 48.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

50 24.5 10.7 66.4 54.0 0.0 0.1 0.1 0.4 0.2 0.1 0.8 1.4 1.2 

51 20.9 7.5 67.6 52.7 0.0 0.6 0.4 1.2 1.0 0.7 1.2 0.6 1.2 

52 21.3 7.1 66.1 54.4 0.0 0.4 0.4 0.8 0.4 0.2 0.6 0.6 1.4 

1 21.8 8.2 58.4 39.7 8.0 1.2 0.2 0.3 1.0 1.8 0.8 1.0 1.6 

2 20.4 7.9 59.8 39.2 0.0 0.0 1.2 0.4 0.2 1.4 1.0 0.1 0.1 

3 21.6 6.7 54.4 38.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 23.1 6.4 57.7 40.8 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 

5 26.9 8.1 66.8 40.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

6 27.1 10.2 70.7 42.5 0.0 0.0 0.6 0.6 0.0 0.0 0.0 0.4 0.0 

7 29.2 12.3 69.8 34.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.8 

8 29.7 13.0 68.3 34.5 0.0 0.2 0.0 0.4 0.0 0.0 0.0 0.0 0.8 

9 34.6 12.5 68.5 44.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 0.0 

10 34.3 12.7 64.7 38.3 0.0 0.0 0.0 0.0 0.4 0.6 0.0 0.0 0.0 

11 34.6 13.6 50.1 37.1 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

12 34.8 15.8 39.7 33.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

13 36.8 17.5 38.4 31.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Note: - Weather data provided by Gramin Mausam Krishi Sewa, ZARS , Morena M.P 
 

Table 5.3.7 (D): Activity of honey bees on Brassicas at Morena 

Std. 

Week 

Weather parameters 

Rainfall 

(mm) 

Number of honey bee visits/ min/ plant 

Temperature (
o
C) RH (%) Timely sown Late sown 

Max. Min. Morn. Even. 
B. juncea E. sativa B. napus B. rapa B. juncea E. sativa B. napus B. rapa 

DRMR IJ 31 T 27 GSC 6 BSH 1 DRMR IJ 31 T 27 GSC 6 BSH 1 

45 31.5 12.3 51.1 32.3 0.0 1.4 1.6 2.4 1.4 1.4 1.6 2.6 1.4 

46 29.1 12.4 55.7 43.3 18.0 1.2 1.6 2.4 1.6 0.8 1.2 1.8 1.8 

47 27.6 10.6 53.9 43.1 0.0 1.4 2.8 2.8 0.6 0.8 0.8 1.1 1.2 

48 27.2 10.5 53.1 42.0 0.0 1.2 1.8 1.5 1.0 0.6 1.0 1.0 1.0 

49 28.9 11.1 57.1 48.0 0.0 1.0 2.4 1.9 2.0 0.8 0.6 2.1 0.8 

50 24.5 10.7 66.4 54.0 0.0 1.0 1.4 1.6 1.6 1.1 1.2 0.4 1.1 

51 20.9 7.5 67.6 52.7 0.0 1.2 1.4 1.9 1.3 1.2 1.2 1.2 1.2 

52 21.3 7.1 66.1 54.4 0.0 2.5 1.0 1.6 1.0 0.6 0.8 0.9 1.0 

1 21.8 8.2 58.4 39.7 8.0 2.1 0.8 2.8 1.6 0.6 0.8 1.6 1.3 

2 20.4 7.9 59.8 39.2 0.0 1.6 0.2 2.5 1.2 0.4 0.4 1.4 1.2 

3 21.6 6.7 54.4 38.7 0.0 1.2 1.0 1.8 1.2 0.0 0.0 1.2 1.4 

4 23.1 6.4 57.7 40.8 0.0 1.2 0.4 1.0 1.4 1.0 0.4 0.4 1.0 

5 26.9 8.1 66.8 40.6 0.0 2.0 0.0 2.7 1.0 0.8 1.0 2.4 1.6 

6 27.1 10.2 70.7 42.5 0.0 2.4 0.0 2.4 1.2 0.8 1.0 2.1 2.4 

7 29.2 12.3 69.8 34.2 0.0 1.6 0.0 1.4 1.0 0.0 2.1 2.1 2.1 

8 29.7 13.0 68.3 34.5 0.0 2.4 0.0 1.4 1.2 0.0 1.0 1.4 0.0 

9 34.6 12.5 68.5 44.0 0.0 1.0 0.0 0.8 0.4 0.0 0.4 1.2 1.6 

10 34.3 12.7 64.7 38.3 0.0 0.4 0.0 0.0 0.4 0.0 0.4 1.0 1.0 

11 34.6 13.6 50.1 37.1 10.0 0.0 0.0 0.0 0.2 0.0 0.1 0.4 0.0 

12 34.8 15.8 39.7 33.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

13 36.8 17.5 38.4 31.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Note: - Weather data provided by Gramin Mausam Krishi Sewa , ZARS, Morena M.P  
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Table 5.3.8: Monitoring of alate mustard aphid on sticky traps 

Std. week 
Mean mustard aphid (alate) population per trap 

HSR SKN LDH PTN KAN MOR DHO 

40 - - 0.0 - - 0.0 0.0 

41 - - 0.0 - - 0.0 0.0 

42 - - 0.0 - - 0.0 0.0 

43 - - 14.0 - 0.0 0.0 0.0 

44 - - 47.0 - 0.0 0.0 0.0 

45 - - 51.4 - 0.0 0.0 0.0 

46 - - 78.8 - 0.0 0.0 0.0 

47 0.0 - 85.0 - 0.0 0.0 0.0 

48 0.0 - 33.0 - 0.0 0.0 0.0 

49 0.0 0.0 26.2 - 0.0 0.0 0.0 

50 0.0 1.4 16.0 - 0.0 0.0 0.0 

51 0.0 18.4 13.6 - 0.0 0.0 0.0 

52 0.0 64.8 9.2 - 0.0 0.0 0.0 

1 0.4 76.0 5.4 - 0.0 10.6 0.0 

2 0.6 78.8 5.0 - 0.0 4.8 0.0 

3 1.4 210.2 4.8 10.4 0.0 1.6 0.0 

4 2.2 332.0 6.8 25.0 0.0 104.2 0.0 

5 14.1 776.6 7.0 42.0 0.0 145.6 0.0 

6 27.2 1853.6 10.0 67.0 0.0 135.4 7.8 

7 42.1 3367.8 9.6 57.0 0.0 142.2 18.6 

8 34.3 2953.6 35.2 131.0 0.0 97.8 48.2 

9 59.4 986.6 83.8 156.0 0.0 74.6 68.4 

10 84.7 62.6 156.0 188.0 4.3 47.5 108.0 

11 120.2 0.0 228.4 184.8 16.6 38.6 8.6 

12 65.7 0.0 212.4 171.0 8.0 26.0 0.0 

13 46.4 0.0 255.6 - 0.0 25.4 0.0 

14 9.2 - 118.8 - - 16.4 0.0 

15 - - 7.4 - - 10.4 0.0 

16 - - 0.0 - - 0.0 0.0 

17. - - 0.0 - - 0.0 - 
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Table 5.4.1: Efficacy of bio-intensive IPM module against mustard aphid at New Delhi during 2020-21 

Treatment 

No. of 

aphids/10 

cm twig 

before  1st 

spray 

No. of 

aphids/10 

cm twig 

after 1st 

spray 

Reduc-

tion (%) 

No. of 

aphids/1

0 cm 

twig 

before 

2nd spray 

No. of 

aphids/1

0 cm 

twig 

after 2nd  

spray 

Reduc-

tion (%) 

Yield 

(kg/ha) 
IBCR 

T1: Azadirachtin 3000 ppm (CIB registered formulation) @ 5 ml/lit.followed by its 

second spray after 10 days and further third spray on need basis 
70.0 190.0 -169.6 483.3 766.7 -58.9 1161.9 0.55 

T2: Azadirachtin followed by application of Beauveria bassiana @ 2g/lit. after 10 days of 

azadirachtin application 
48.3 166.7 -238.0 283.3 466.7 -65.8 1361.7 0.95 

T3: Beauveria bassiana followed by its second application after 10 days 70.0 186.7 -167.5 433.3 700.0 -62.0 1377.5 1.01 

T4: Azadirachtin followed by application of Verticillium laecanii @ 2g/lit. after 10 days 

of azadirachtin application 
70.0 110.0 -57.9 566.7 800.0 -41.1 1354.2 0.93 

T5: Verticillium laecanii @ 2g/l followed by its second application after 10 days 75.0 163.3 -118.1 600.0 833.3 -39.7 1284.4 0.83 

T6: Dimethoate 30 EC @ 1 ml/l followed by its second application after 10 days 63.3 13.3 78.8 58.3 45.0 17.8 1844.2 1.99 

T7: Control (Water spray) 73.3 190.0 -159.5 1550.0 2116.7 -36.5 860.0 0.00 

F-probability <0.07 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  

LSD (P = 0.05) NS 59.97 70.78 188.43 274.35 45.98 82.31  

Table 5.4.2:  Efficacy of biointensive IPM module against mustard aphid at Shillongani during 2020-21 

 

Treatments 

Mean aphid population 

(1st spray) 

Mean aphid population 

(2nd spray, 10 days after 1st spraying) 

 

Yield 

(kg/ha) 1 DBS* 5 DAS** 1 DBS 5 DAS 

T1 62.4 21.1 26.7 10.8 797.28 

T2 60.1 25.7 32.0 20.3 618.54 

T3 59.4 26.1 33.9 17.7 579.28 

T4 53.7 30.2 33.8 22.2 577.77 

T5 59.2 31.2 33.4 26.3 502.58 

T6 62.1 10.9 13.1 8.10 990.43 

T7 62.9 73.3 77.8 77.9 469.09 

SEm(+) 2.14 1.59 1.37 1.48 17.92 

CD0.05 4.28 3.19 2.74 2.96 35.82 

CV(%) 16.38 14.27 10.84 14.06 - 

*DBS: Days before spray; DAS: Days after spray 

Table 5.4.3: Efficacy of biointensive IPM module against mustard aphid at Hisar during 2020-21 

Treatments 

Aphid population/10 cm top twig 
Yield 

(Kg/ha) 
IBCR 1st Spray  2nd Spray 

BS 5 DAS 10 DAS 5 DAS 10 DAS 

T1: Azadirachtin 3000 ppm @ 5 ml/L. followed by its second application after 10 
days  

50.1 15.3 25.8 10.3 4.2 1661.45 5.7 

T2: Azadirachtin 3000 ppm@5ml/L followed by second spray of Beauveria 

bassiana @ 2g/l after 10 days  
52.1 17.4 30.4 17.4 18.3 1492.31 4.4 

T3: Beauveria bassiana @ 2g/l followed by its second application after 10 days 48.5 24.5 35.1 18.8 23.8 1461.55 5.4 

 T4: Azadirachtin followed by second application of Verticillium lecanii @ 2g/l 

after 10 days  
50.7 18.7 23.9 16.4 10.2 1669.23 7.3 

T5: Verticillium laecanii @ 2g/l followed by its second application after 10 days 42.1 28.1 35.8 19.1 12.2 1561.23 7.6 

T6: Dimethoate 30 EC @ 1 ml/l followed by its second application after 10 days 47.7 9.3 17.8 3.1 0.9 1761.54 21.8 

T7: Control (water spray) 47.8 85.4 110.6 135.1 88.5 1223.08 - 

CD (p=0.05) NS 6.2 12.55 8.8 5.86 210.19 - 

NS=Non-significant; DAS- Days after spray; MSP of mustard: Rs 4200 per quintal 
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Table 5.4.4: Efficacy of biointensive IPM module against mustard aphid at SK Nagar during 2020-21 

Treatment 

no. 
Treatment 

Aphid population/ top 10 cm central twig 
Yield 

(kg/ha) 
IBCR 1st spray 2nd spray 

Before 

spray 
5DAS 10DAS 

Before 

spray 
5DAS 10DAS 

T1 
Azadirachtin 3000 ppm (CIB registered formulation) @ 5 ml/l followed by its 

second spray after 10 days and further third spray on need basis 
14.47 52.97 96.23 119.37 188.17 327.17 1690 1.65 

T2 
Azadirachtin followed by application of Beauveria bassiana @ 2 g/l after 10 days of 

Azadirachtin  application 
13.50 59.90 96.70 119.53 190.87 324.43 1657 1.61 

T3 Beauveria bassiana followed by its second spray after 10 days 13.13 58.93 94.33 120.77 184.20 325.40 1597 1.30 

T4 
Azadirachtin followed by application of Verticillium laecanii @ 2 g/l after 10 days 
of Azadirachtin  application 

15.20 55.57 89.73 115.73 184.20 329.00 1724 2.13 

T5 Verticillium laecanii followed by its second spray after 10 days 14.37 61.53 100.63 119.60 189.50 324.33 1527 0.66 

T6 Dimethoate 30 EC @ 1 ml/l followed by its second spray after 10 days 14.47 0.00 17.47 31.70 0.00 33.83 2080 6.26 

T7 Control (water spray) 14.13 58.77 91.33 140.47 215.93 335.40 1454 - 

 C.D. at 5% NS NS 7.93 14.88 NS 10.22 261.69  

*DAS: Days after spray                                                                          

Table 5.4.5: Efficacy of biointensive IPM module against mustard aphid at Pant Nagar during 2020-21 

Name of Treatment 
No of aphids/ 10 cm central twig 

Yield (Kg/ha) IBCR 
Before 1st spray 5 Days after 1st spray Before 2nd spray 5 Days after 2nd spray 

T1 Azadirachtin 3000 ppm (CIB registered 

formulation) @ 5 ml/l 
81.70 51.13 33.77 18.57 1268.25 1.29 

T2 Azadirachtin followed by application of 

Beauveria bassiana @ 2g/l 
79.80 45.77 29.30 17.17 1303.97 2.20 

T3 Beauveria bassiana@ 2g/l 77.70 42.30 19.60 8.70 1393.65 4.91 

T4 Azadirachtin followed by application of 

Verticillium laecanii @ 2g/l 
80.47 41.87 20.27 8.30 1426.98 4.17 

T5 Verticillium laecanii @ 2g/l 82.37 40.67 18.60 11.60 1387.30 4.78 

T6 Dimethoate 30 EC @ 1 ml/l 77.83 40.07 20.53 10.77 1353.97 7.02 

T7 Control 77.97 89.17 103.63 104.40 1165.87 - 

CD at 5% NS 1.16 4.32 0.91   

Table 5.4.6: Efficacy of bio-intensive IPM module against mustard aphid at Ludhiana during 2020-21 

Treatment 
Aphid population/ plant Reduction over 

control (%) 
Yield (kg/ ha) IBCR 

Before spray 5 days after spray 

T1: Azadirachtin 3000 ppm @ 5 ml/ l followed by its second spray after 

10 days and further third spray on need basis 
71.2 30.7 66.3 1705.6 9.2 

T2: Azadirachtin followed by application of Beauveria bassiana @ 2g/l 
after 10 days of azadirachtin application 

63.6 36.9 59.4 1658.3 10.2 

T3: Beauveria bassiana followed by its second application after 10 days 65.4 44.8 50.8 1552.8 9.2 

T4: Azadirachtin followed by application of Verticillium lecanii @ 2g/l 

after 10 days of azadirachtin application 
66.0 43.5 52.2 1550.0 6.7 

T5: Verticillium lecanii @ 2g/l followed by its second application after 
10 days 

66.6 41.3 54.1 1650.0 13.4 

T6: Dimethoate 30 EC @ 1 ml/l followed by its second application after 

10 days 
66.7 17.4 80.2 1850.0 46.5 

T7: Control (Water spray) 59.4 91.1 -- 1338.9 0.0 

CD (p=0.05) NS 9.1 -- 262.6 -- 
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 Table 5.4.7: Efficacy of bio-intensive IPM module against mustard aphid at Dholi during 2020-21 

Treatments 

Aphid 

population 

before spray 

Mustard aphid 

population/10 cm twig (10 

days after spray) 

 

Yield (kg/ha) IBCR 

T1: Azadirachtin 3000 ppm@5ml/l followed by its second application after 10 days 21.6 16.8 726.00 6.51 

T2: Azadirachtin followed by application of Beauveria bassiana @2g/l after 10 days of Azadirachtin 

application 
23.8 18.6 804.00 6.90 

T3: Beauveria bassiana followed by its second application after 10 days 15.2 11.6 678.00 6.56 

T4: Azadirachtin followed by application of Verticillium lecanii@ 2g/l after 10 days of Azadirachtin 

application 
15.6 6.6 792.00 7.74 

T5: Verticillium lecanii @ 2g/l followed by its second application after 10 days 17.4 5.2 884.00 7.86 

T6: Dimethoate 30 EC @ 1 ml/l followed by its second application after 10 days 16.2 4.4 902.00 7.94 

T7: Untreated control (water spray) 30.4 25.2 592.00 - 

CD at 5% 4.1 2.9 94.4 - 

 

      Table 5.4.8: Efficacy of bio-intensive IPM module against mustard aphid at Morena during 2020-21 

S.No. Treatments  

Number of aphids/ 10 cm top central twig 
Yield (kg/ha) IBCR 

24hrs 

Before spray 
3 DAS 7 DAS 10 DAS 

1 
T1:Azadiraichtin 3000 ppm@5ml/l followed by its second spray after 10 days and further third 

spray on need basis 
72.7 42.6 38.6 32.4 2851 3.2 

2 
T2: Azadirachtin followed by application of Beauveria bassiana @ 2 gm /l after 10 days of 

Azadirachtin application 
58.9 40.6 38.8 24.6 2952 3.0 

3 T3: Beauveria bassiana followed by its second application after 10 days. 63.9 38.4 32.6 38.5 2825 3.1 

4 
T4: Azadiraichtin followed by application of Verticillium lecanii @2 g/l after 10 days of 
Azadirachtin application 

69.5 42.9 25.2 25.4 2630 2.6 

5 T5: Verticillium lecanii @ 2 g/l followed by its second application after 10 days 
53.6 

 
32.4 35.2 32.9 2577 2.5 

6 T6: Dimethoate 30 EC@2 ml/lit followed by its second application after 10 days 48.3 48.4 28.7 26.8 2616 2.3 

7 T7: Control  (water spray) 48.1 49.4 41.9 41.2 2420 2.8 

 CD at 0.5% 9.68 3.31 2.93 3.47 - - 
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Table 5.5.1: Bioefficacy of newer insecticides against mustard aphid at New Delhi during 2020-21 

Treatment 

No. of 

aphids/10 cm 

before 1st 

spray 

No. of 

aphids/10 cm 

after 1st spray 

Reduction (%) 

after 1st spray 

No. of 

aphids/10 cm 

after 2nd spray 

No. of 

aphids/10 cm 

after 2nd spray 

Reduction (%) 

after 2nd spray 

Yield 

(kg/ha) 
ICBR 

T1: Imidacloprid 17.8 SL @ 0.25 ml/l 96.7 36.7 62.0 170.0 40.0 76.5 1575.3 1.75 

T2: Thiamethoxam 25 WG @ 0.2 g/l 116.7 21.7 81.5 100.0 20.0 80.0 1608.0 1.82 

T3: Acetamaprid 20 SP @ 0.1 g/l 66.7 13.3 79.9 215.0 48.3 77.7 1438.0 1.49 

T4: Dimethoate 30 EC @ 1 ml/l 78.3 16.7 78.3 183.3 41.7 76.7 1648.6 1.90 

T5: Clothianidine 50 WDG @ 0.12 g/l 83.3 28.3 66.4 166.7 41.7 74.8 1398.1 1.30 

T6: Control (Water spray) 86.7 178.3 -105.8 933.3 1333.3 -42.8 711.9 0.00 

F-probability 0.096 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  

LSD (P = 0.05) NS 19.22 6.74 95.04 86.03 6.75 49.63  

NS = Non-significant at P = 0.05 

 

Table 5.5.2: Bioefficacy of newer insecticides against mustard aphid at Shillongani during 2020-21 

 

Treatments 

Mean Aphid population/ plant 
Yield 

(kg/ha) 
IBCR 

1 DBS* 7 DAS** 14 DAS 21 DAS   

Imidacloprid 17.8SL@0.25 ml/l 59.2 8.6 13.1 15.6 1027.32 5.00 

Thiamethoxam 25 WG @ 0.2g/l 69.2 20.3 26.9 31.3 885.84 3.74 

Acetamaprid 20SP @0.1g/l 59.9 17.5 17.6 19.0 801.59 3.37 

Dimethoate 30 EC @1ml/l 56.1 15.4 17.8 20.1 998.10 4.78 

Clothianidine 50WDG @ 0.12 g/l 58.7 20.6 25.7 29.6 775.80 1.49 

Control (water spray) 61.8 65.7 68.6 74.5 489.40 - 

SEm(+) 2.26 1.39 1.28 1.10 21.76  

CD (p=0.05) 4.52 2.77 2.50 2.27 43.16  

CV(%) 12.57 12.65 11.98 9.66  
 

:   * DBS= Days before spraying    **DAS= Days after spraying 
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Table 5.5.3 (A): Bioefficacy of newer insecticides against mustard aphid at Hisar during 2020-21 

   Treatments 

Aphids/10 cm top twig 

Yield 

(Kg/ha) 
IBCR 1st Spray 2nd Spray 

BS 5 DAS 10 DAS 5 DAS 10 DAS 

   T1 : Imidacloprid 17.8 SL @ 0.25 ml/l 31.97 5.2 14.6 1.3 0.0 1705.4 18.1 

T2: Thiamethoxam 25 WG @ 0.2 g/l 30.82 2.6 16.9 0.7 0.0 1884.6 23.9 

T3: Acetamaprid 20 SP @ 0.1 g/l 31.98 7.5 20.5 1.2 0.0 1758.9 26.5 

T4: Dimethoate 30 EC @ 1 ml/l 33.90 9.9 22.9 2.1 0.0 1846.1 24.1 

T5: Clothianidine 50 WDG @ 0.12 g/l 34.11 2.9 13.4 0.9 0.0 1897.4 14.2 

T6: Control (water spray) 35.97 46.6 52.3 41.2 36.5 1253.9  

CD (p=0.05) NS 14.88 19.27 6.72  214.49  

NS=Non-significant; DAS- Days after spray 

 

Table 5.5.3 (B): Effect of newer insecticides on activity of ladybird beetle in mustard at Hisar during 2020-21 

   Treatments 

No of ladybird beetles adults and nymphs/plant 

1st Spray 2nd Spray 

BS 7 DAS 14 DAS 7 DAS 14 DAS 

   T1: Imidacloprid 17.8 SL @ 0.25 ml/l 0.0 0.0 0.5 1.3 2.5 

T2: Thiamethoxam 25 WG @ 0.2 g/l 0.0 0.0 0.6 1.3 2.0 

T3: Acetamaprid 20 SP @ 0.1 g/l 0.0 0.0 0.1 1.4 2.4 

T4: Dimethoate 30 EC @ 1 ml/l 0.0 0.0 0.3 1.2 2.5 

T5: Clothianidine 50 WDG @ 0.12 g/l 0.0 0.0 0.4 1.5 2.5 

T6: Control (water spray) 0.0 0.0 0.5 1.5 3.3 

CD (p=0.05) N.S. N.S. N.S. N.S. N.S. 
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Table 5.5.4: Bioefficacy of newer insecticides against mustard aphid at SK Nagar during 2020-21 

Treat-

ment no. 
Treatments 

Aphid population/ top 10 cm central twig 
Yield  

(kg/ ha) 
IBCR 1st spray 2nd spray 

Before 

spray 
5DAS 10DAS 

Before 

spray 
5DAS 10DAS 

T1 Imidaclorpid 17.8 SL @ 0.25 ml/l 16.20 13.53 47.83 77.13 38.97 60.67 2014 6.52 

T2 Thiomethoxam 25 WG @ 0.20 g/l 15.63 12.83 45.00 81.87 41.37 59.27 1731 3.42 

T3 Acetamiprid 20 SP @ 0.1 g/l 14.63 17.90 59.03 95.87 119.50 210.57 1895 5.57 

T4 Dimethoate 30 EC @ 1 ml/l 16.00 0.00 16.53 36.47 0.00 25.90 2059 6.37 

T5 Clothionidin 25 EC @ 0.2 g/l 17.17 19.17 61.27 92.50 113.83 223.03 1800 3.05 

T6 Control (water spray) 16.00 20.37 100.23 151.10 181.13 341.43 1422 - 

 C.D. at 5% NS 3.18 9.62 5.24 9.09 11.27 361.09  

 C.V.% 11.13 12.37 9.50 3.19 5.98 3.99 10.76  

 

Table 5.5.5: Bioefficacy of newer insecticides against mustard aphid at Pant Nagar during 2020-21 

Treatment 

No of aphids/ 10 cm central twig 

Yield (Kg/ha) IBCR First spray Second spray 

Before spray 5DAS Before spray 5DAS 

T1 Imidacloprid 17.8 SL @ 0.25 ml/l 70.01 21.67 35.43 8.50 1214.0 2.12 

T2  Thiamethoxam 25 WG @ 0.2g/l 69.57 18.23 33.20 2.83 1373.0 8.19 

T3 Acetamaprid 20 SP@ 0.1g/l 69.83 21.13 34.13 4.03 1279.0 6.06 

T4 Dimethoate 30 EC @ 1 ml/l 72.63 15.73 32.17 2.27 1412.0 9.55 

T5 Clothianidine 50WDG @ 0.12g/l 65.10 21.90 28.67 9.47 1135.0 0.89 

T6 Control 67.83 70.63 60.60 48.93 1129.0 - 

CD at 5% NS 1.86 15.02 2.04 -  
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Table 5.5.6: Bioefficacy of newer insecticides against mustard aphid at Ludhiana during 2020-21 

 
Treatment 

No of aphids/ top 10 cm central twig Yield 

(kg/ha) IBCR 
BS* 3DAS 7DAS 10DAS 14DAS 

T1 Imidacloprid 17.8 SL @ 0.25 ml/l 62.1 19.2 0.0 0.0 0.0 1827.8 51.3 

T2 Thiamethoxam 25 WG @ 0.2 g/l 69.3 17.1 0.0 0.0 0.0 1908.3 59.5 

T3 Acetamiprid 20 SP @ 0.1 g/l 67.3 21.5 14.2 14.2 13.3 1586.1 34.1 

T4 Dimethoate 30 EC @ 1 ml/l 61.2 28.1 21.4 15.9 13.1 1497.2 21.7 

T5 Clothianidine 50 WDG @ 0.12 g/l 68.0 18.1 0.0 0.0 0.0 1841.7 30.0 

T6 Control 62.1 77.1 83.6 92.2 67.5 1258.3 0.0 

 CD (p=0.05) NS 12.6 8.8 5.0 9.6 340.0 -- 

* BS: Before spray, DAS: Days after spray 

 

Table 5.5.7: Bioefficacy of newer insecticides against mustard aphid at Dholi during 2020-21 

        

           Treatments 

Aphid population before 

spray 

Mustard aphid 

population/10 cm twig (10 

days after spray) 

Yield (kg/ha) IBCR 

Imidacloprid 17.8SL@0.25 ml/l 16.2 11.2 734.00 7.17 

Thiamethoxam 25WG@0.2 g/l 15.0 5.8 812.00 7.86 

Acetamaprid 20SP@0.1g/l 12.6 6.8 668.00 6.46 

Clothianidine50WDG@0.12g/l  10.4 6.0 762.00 7.52 

Dimethoate 30EC@1ml/l 10.0 4.8 891.00 7.92 

Untreated control 16.4 26.6 565.00 - 

CD at 5% 2.6 1.8 91.4 - 

 

Table 5.5.8: Bioefficacy of newer insecticides against mustard aphid at Morena 

S.No. 

Treatments  
Number of aphids/10 cm central twig 

Yield (kg/ha) IBCR 
24hrs 

Before spray 
3 DAS 7 DAS 10 DAS 

1 T1: Imidacloprid 17.8 SL @0.25ml/l  68.2 30.2 28.6 30.4 2752 2.8 

2 T2 :Thiamethoxam 25 WG @0.2g/l 50.6 28.6 25.9 24.8 2864 3.2 

3 T3:  Acetamaprid 20 SP @0.1 g/l 60.5 32.2 24.4 18.3 2604 2.5 

4 T4:  Diamethoate 30 EC@2 ml/l 69.3 27.4 18.6 18.2 2577 2.8 

5 T5: Clothianidine 50 WDG @0.12g/l 47.6 26.9 22.4 18.7 2915 2.7 

6 Control  (water spray) 72.5 36.8 32.8 31.9 2148 2.4 

 CD at 0.5% 
3.76 4.43 3.26 2.90   

 



ENTO 25 
 

Table 5.6.1(A) Effect of host plant diversity on abundance of mustard aphid and the associated specialist and generalist natural enemies at Hisar  

Std. Week 
No of aphids / plant  NE: Ladybird beetle (adult + larvae)/plant 

T1 T2 T3 T4 Mean CD (p=0.05) T1 T2 T3 T4 Mean CD (p=0.05) 

4 0.0 0.1 0.0 0.0 0.0 NS - - - - - - 

5 0.2 0.1 0.0 0.3 0.2 NS - - - - - - 

6 2.8 3.3 3.2 2.8 3.0 NS 0 0 0 0 0.0 - 

7 8.9 11.1 10.6 9.8 10.1 1.10 0.2 0.1 0.2 0.2 0.2 NS 

8 16.7 18.1 18.5 16.6 17.5 1.21 - 0.7 0.7 0.9 0.8 NS 

9 23.5 24.8 24.6 28.4 25.3 2.42 0.1 0.7 1.6 0.8 0.8 NS 

10 43.5 42.3 40.2 45.5 42.9 0.79 0.5 1 0.2 0.7 0.6 NS 

11 55.4 60.3 58.4 64.2 59.6 3.37 0.5 1.2 0.5 0.2 0.6 NS 

12 29.7 32.2 31.6 38.6 33.0 0.54 3.8 7.2 5.2 6.2 5.6 NS 

13 26.3 27.9 28.2 46.4 32.2 1.20 5.5 10.1 8.5 12 9.0 NS 

14 13.6 15.3 15.2 14.2 14.6 0.49 2.3 2.6 2.8 2.5 2.6 NS 

15 4.8 5.6 5.4 5.1 5.2 NS - - - - - - 

Mean 18.78 20.09 19.66 22.66   1.6 2.6 2.2 2.6   

T1: Mustard alone; T2: Mustard + Fennel; T3: Mustard + Chickpea, T4: Mustard + Coriander 

 

Table 5.6.1(B) Seasonal mean of honey bees, syrphid flies and mummified aphids in mustard with intercrop at Hisar 

Tr. No. 
Intercrop 

combination 
Honey bee/minute Syrphid fly adult/minute 

Mummified adults of 

aphid/5cm axis 

Yield kg/ha 

mustard 

Yield 

kg/ha 

intercrop 

1 Mustard alone 8.2 3.0 13.8 1284.6 1284.6 

2 Mustard + Fennel 9.2 7.5 19.8 1384.6 382.6 

3 Mustard + Chickpea 9.4 4.1 16.3 1105.1 433.6 

4 Mustard + Coriander 7.5 4.8 15.3 1271.8 367.1 

 Mean 8.6 4.9 16.3 - - 

 CD  (p=0.05) 0.65 0.89 1.32 187.08 163.76 

MSP: Mustard =46.50 Rs /Kg, Gram =51.00 Rs /Kg, Fennel =100.00 Rs /Kg, Coriander =65.00 Rs /Kg 

Table 5.6.1(C) Economics of effect of host plant diversity on abundance of mustard aphid and the associated specialist and generalist natural enemies at Hisar  

Tr. 

No. 
Treatments 

Mustard equivalent yield 

(kg/ha) 
Gross return (Rs/ha) 

Cost of cultivation 

(Rs/ha) 

Net return 

(Rs/ha) 

BCR 

 

1 2 3 4 5 6 7 

T1 Mustard alone 1284.63 59733 30655 29078 1.9 

T2 Mustard + fennel 2207.4 102643 31405 71238 3.2 

T3 Mustard + chickpea 1580.65 73495 31750 41745 2.3 

T4 Mustard + coriander 1784.93 82999 31165 51834 2.6 

 CD  (p=0.05) 195.47     

MSP: Mustard =46.50 Rs /Kg, Gram =51.00 Rs /Kg, Fennel =100.00 Rs /Kg, Coriander =65.00 Rs /Kg 

 

 



ENTO 26 
 

5.6.2(A) Effect of host plant diversity on abundance of mustard aphid and the associated specialist and generalist natural enemies at Dholi  
Treatments Standard 

week 

Mustard aphid/10 

plants 

Mummified aphids (parasitized 

by Diaeretiella rapae) 

Lady bird 

beetles 
Syrphid fly larvae Chrysoperla Others (Rove beetle) 

T1 Mustard alone 

 

04 

18.60 00 00 00 00 00 

T2Mustard+Chickpea 16.50 00 00 00 00 00 

T3 Mustard+Coriander 17.00 00 00 00 00 00 

T4 Mustard+Fennel 16.00 00 00 00 00 00 

        

T1 Mustard alone 

 

05 

29.85 00 1.5 2.00 1.25 2.00 

T2Mustard+Chickpea 25.00 00 3.25 2.45 2.25 3.50 

T3 Mustard+Coriander 27.85 00 2.25 2.00 1.50 3.00 

T4 Mustard+Fennel 24.25 00 3.50 3.25 2.75 2.75 

        

T1 Mustard alone 

 
06 

58.85 3.85 9.50 8.65 4.25 5.25 

T2Mustard+Chickpea 52.15 4.25 12.25 13.25 5.38 7.85 

T3 Mustard+Coriander 52.25 4.20 9.75 9.25 5.15 9.56 

T4 Mustard+Fennel 45.45 4.75 15.25 16.50 6.95 9.85 

        

T1 Mustard alone 

 
07 

125.00 12.25 18.25 9.75 2.85 5.75 

T2Mustard+Chickpea 105.25 14.25 23.25 14.25 3.25 8.00 

T3 Mustard+Coriander 110.25 12.80 19.25 10.25 2.80 9.45 

T4 Mustard+Fennel 95.25 15.25 26.75 17.25 4.20 10.00 

        

T1 Mustard alone  

 
08 

 

 

240.00 20.25 23.00 12.25 1.50 6.00 

T2Mustard+Chickpea 195.00 21.50 25.00 13.50 1.75 7.25 

T3 Mustard+Coriander 210.00 20.50 23.25 12.50 1.25 8.20 

T4 Mustard+Fennel 
175.00 23.00 29.50 15.75 1.85 9.25 

        

T1 Mustard alone  

 

09 

330.25 22.00 25.00 12.25 0.75 6.25 

T2Mustard+Chickpea 285.25 25.00 27.85 14.50 1.25 7.35 

T3 Mustard+Coriander 295.75 23.00 26.00 13.50 0.75 7.25 

T4 Mustard+Fennel 250.25 26.75 29.50 16.50 1.50 8.20 

        

T1 Mustard alone  

 

10 

225.00 25.00 26.50 12.25 00 6.50 

T2Mustard+Chickpea 195.00 27.85 28.50 13.75 0.50 6.95 

T3 Mustard+Coriander 205.00 26.00 27.00 12.75 00 6.45 

T4 Mustard+Fennel 165.00 28.00 29.50 15.00 0.75 7.25 

        

T1 Mustard alone  
 

11 

95.00 15.25 14.00 4.25 00 1.24 

T2Mustard+Chickpea 66.25 16.25 16.25 5.65 00 1.35 

T3 Mustard+Coriander 85.00 15.35 14.95 5.00 00 1.32 

T4 Mustard+Fennel 56.25 17.05 18.25 6.25 00 1.78 

        

T1 Mustard alone  
 

12 

18.05 1.75 4.75 00 00 1.25 

T2Mustard+Chickpea 14.25 2.15 5.25 00 00 1.35 

T3 Mustard+Coriander 15.00 1.95 5.00 00 00 1.25 

T4 Mustard+Fennel 6.25 2.45 6.25 00 00 1.75 
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Table 5.6.2 (B) Yield of mustard in different treatments at Dholi centre 

Treatments Yield (kg/ha) 

T1 Mustard alone 655 

T2Mustard+Chickpea 725 

T3 Mustard+Coriander 695 

T4 Mustard+Fennel 756 

Table 5.6.3(A) Effect of host plant diversity on abundance of mustard aphid and the associated specialist and generalist natural enemies at Pantnagar 
Std. Week 

No of aphids / plant Natural enemies (Coccinella spp.) Number of mummified aphids/10plants 

T1 T2 T3 T4 CD (p=0.05) T1 T2 T3 T4 
CD 

(p=0.05) 
T1 T2 T3 T4 CD (p=0.05) 

3 5.67 2.33 3.33 4.00 NS 0.67 1.33 1.00 0.67 NS 0.00 0.00 0.00 0.00 0 

4 9.00 4.33 3.67 4.00 NS 1.33 1.00 0.67 1.00 NS 0.00 0.00 0.00 0.00 0 

5 19 13.66 13 11.33 6.56 0.67 1.33 1.67 1.67 NS 0.00 0.00 0.00 0.00 0 

6 27 20 24.33 20.66 NS 1.33 1.33 1.67 1.00 NS 2.67 1.67 2.00 1.33 NS 

7 38 33.33 36.66 35 NS 2.33 2.00 2.33 2.67 NS 5.33 3.33 4.00 3.33 NS 

8 46.66 49.66 53.33 50.33 3.92 1.67 3.00 2.00 3.33 1.48 7.67 7.33 7.33 7.00 NS 

9 47.33 54.33 56.66 55 NS 2.33 3.33 2.33 3.33 NS 11.00 9.67 10.33 9.33 1.59 

10 45 46.66 53.33 47.66 NS 3.00 4.33 3.33 4.33 0.99 17.00 16.67 15.33 13.67 2.55 

11 29.33 28 34.33 30.66 4.45 2.00 2.00 1.33 2.00 NS 12.00 10.67 9.67 8.33 1.37 

12 15 16 17.66 16 NS 0.67 0.33 0.67 1.00 NS 6.67 4.33 2.33 3.33 2.57 

13 6 3 6.66 4.66 NS 0.67 1.00 1.33 0.33 NS 2.33 1.00 1.33 1.67 NS 

Table 5.6.3(B) Economics of effect of host plant diversity on abundance of mustard aphid and the associated specialist and generalist natural enemies at Pantnagar 

Tr. No. Treatments 
Mustard equivalent 

yield (kg/ha) 

Gross return 

(Rs/ha) 

Cost of cultivation 

(Rs/ha) 

Net return 

(Rs/ha) 

BCR 

 

1 2 3 4 5 6 7 

T1 Mustard alone 1207.14 56132.14 27000 29132.14 2.07 

T2 Mustard + fennel 1505.36 69999.34 27500 42499.34 2.54 

T3 Mustard + chickpea 1062.41 49401.98 28100 21301.98 1.76 

T4 Mustard + coriander 886.85 41238.36 27800 13438.36 1.48 

 C.D. at 5% 0.0679     

MSP: Mustard =46.50 Rs /Kg, Gram =51.00 Rs /Kg 

          Fennel =100.00 Rs /Kg, Coriander =65.00 Rs /Kg 
Mustard equivalent yield =    Mustard seed yield (kg/ha) + (seed yield of intercrop (kg/ha) × (Price of intercrop (Rs/kg)) 

                                 Price of Mustard (Rs/kg) 
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Table 5.6.4(A): Effect of host plant diversity on abundance of mustard aphid and the associated specialist and generalist natural enemies at Ludhiana 

Std. Week 

Mustard aphid (no/plant) Cabbage aphid (no/ plant) Cabbage caterpillar (no of larvae/plant) 

T1 T2 T3 T4 CD (p=0.05) T1 T2 T3 T4 
CD 

(p=0.05) 
T1 T2 T3 T4 CD (p=0.05) 

1 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 

2 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 

3 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 

4 1.5 0.0 0.0 0.0 0.2 1.1 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 

5 1.9 1.4 1.0 1.6 NS 2.1 1.3 0.7 0.9 0.6 0.0 0.0 0.0 0.0 - 

6 3.4 1.8 2.1 1.3 1.2 3.2 1.7 3.2 0.9 1.2 0.0 0.0 0.0 0.0 - 

7 25.4 13.0 14.8 1.0 8.0 3.5 2.3 2.0 0.9 1.2 30.2 8.0 18.7 4.9 4.2 

8 44.4 18.6 19.7 9.7 13.7 41.5 38.9 16.1 6.3 11.3 53.0 36.3 23.7 4.6 10.3 

9 133.3 66.3 53.7 21.2 28.4 155.0 75.2 45.7 22.0 25.7 50.0 35.9 29.1 12.9 12.2 

10 101.0 58.4 48.2 25.9 12.6 84.0 46.7 49.7 21.3 30.5 49.1 43.0 22.3 13.9 17.4 

11 73.7 32.9 27.2 10.5 41.2 103.0 31.3 28.7 5.7 40.4 15.8 13.6 11.1 0.0 8.3 

12 36.1 14.5 22.9 2.8 20.5 52.3 16.2 15.9 9.9 24.3 0.0 0.0 0.0 0.0 - 

13 2.8 1.7 10.3 0.0 7.1 18.9 3.7 5.3 0.0 2.9 0.0 0.0 0.0 0.0 - 

Overall 

mean 
46.9 23.2 22.2 8.2 5.5 51.5 24.2 18.6 7.5 12.7 39.6 27.3 21.0 7.3 5.2 

T1: Mustard alone, T2: Mustard+fennel, T3: Mustard+chickpea, T4: Mustard+coriander 

Table 5.6.4(B) Economics of effect of host plant diversity on abundance of mustard aphid and the associated specialist and generalist natural enemies at Ludhiana 

Tr. 

No. 
Treatments 

Mustard equivalent 

yield (kg/ha) 

Gross return 

(Rs/ha) 
Cost of cultivation (Rs/ha) 

Net return 

(Rs/ha) 

BCR 

 

1 2 3 4 5 6 7 

T1 Mustard alone 1423.6 66197.9 30000 36197.9 2.2 

T2 Mustard + fennel 2984.3 138770.8 30500 108270.8 4.5 

T3 Mustard + chickpea 3442.4 160072.5 32000 128072.5 5.0 

T4 Mustard + coriander 2453.5 114087.5 31750 82337.5 3.6 

 C.D. at 5% 476.4     

MSP: Mustard =46.50 Rs /Kg, Gram =51.00 Rs /Kg 

          Fennel =100.00 Rs /Kg, Coriander =65.00 Rs /Kg 

Mustard equivalent yield =    Mustard seed yield (kg/ha) + (seed yield of intercrop (kg/ha) × (Price of intercrop (Rs/kg)) 

                                 Price of Mustard (Rs/kg) 
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Table 5.6.5 (A) Effect of host plant diversity on abundance of mustard aphid and the associated specialist and generalist natural enemies at SK Nagar  

Std. Week 

Aphids/10cm top twig of Brassica 

Mustard alone Mustard+fennel Mustard+chickpea Mustard+coriander 

50 0.0 0.0 0.0 0.0 

51 0.0 0.0 0.0 0.0 

52 0.0 0.0 0.0 0.0 

1 0.0 0.0 0.0 0.0 

2 5.6 5.4 5.3 5.2 

3 12.7 13.6 12.5 12.8 

4 58.9 59.5 61.9 60.3 

5 144.0 145.0 139.5 143.7 

6 215.8 207.0 211.1 218.6 

7 331.5 330.0 333.0 336.4 

8 161.9 164.3 161.5 171.9 

9 0.0 0.0 0.0 0.0 

10 0.0 0.0 0.0 0.0 

11 0.0 0.0 0.0 0.0 

12 0.0 0.0 0.0 0.0 

13 0.0 0.0 0.0 0.0 

 

Table 5.6.5 (B) Economics of effect of host plant diversity on abundance of mustard aphid and the associated specialist and generalist natural enemies at SK 

Nagar 

Tr. No. Treatments 
Mustard equivalent 

yield (kg/ha) 
Gross return (Rs/ha) 

Cost of cultivation 

(Rs/ha) 

Net return 

(Rs/ha) 

BCR 

 

1 2 3 4 5 6 7 

T1 Mustard alone 1263 58745 29945 28800 1.96 

T2 Mustard + fennel 1139 52966 30187 22778 1.75 

T3 Mustard + chickpea 972 45195 31355 13839 1.44 

T4 Mustard + coriander 1185 55096 30855 24241 1.79 

 C.D. at 5%      

MSP: Mustard =46.50 Rs /Kg, Gram =51.00 Rs /Kg 

               Fennel =100.00 Rs /Kg, Coriander =65.00 Rs /Kg 
 

Mustard equivalent yield =    Mustard seed yield (kg/ha) + (seed yield of intercrop (kg/ha) × (Price of intercrop (Rs/kg)) 

                                   Price of Mustard (Rs/kg)  
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Table 5.6.6 Effect of plant diversity on abundance of mustard aphid and the associated specialist and generalist natural enemies at Shillongani 

Treatments 

Mean aphid population                 (no/plant) Mean no. of cocinella (G+A)/plant 

Yield (kg/ha) 
Flowering Stage 

Siliqua formation 

Stage 
Flowering Stage Siliqua formation Stage 

T1 (Mustard alone) 63.30 47.90 1.90 2.00 578 

T2 (Mustard + fennel) 31.20 21.70 2.40 1.80 688 + 172 (fennel) 

T3 (Mustard + chickpea) 47.30 33.60 2.00 1.80 654 + 161 (chickpea) 

T4 (Mustard + Coriander) 28.60 20.80 2.10 1.90 721 + 179 (coriander) 

Sem(+-) 1.64 1.24   19.54 

CD (5%) 3.29 2.47 NS NS 38.62 

Table 5.6.7(A) Effect of host plant diversity on abundance of mustard aphid and the associated specialist and generalist natural enemies at Morena 

Std. Week 
No of aphids / plant 

CD (p=0.05) 
Mustard alone Mustard+fennel Mustard+chickpea Mustard+coriander 

50 0.0 0.0 0.0 0.0 - 

51 0.0 0.0 0.0 0.0 - 

52 0.0 0.0 0.0 0.0 - 

1 24.4 9.6 12.8 9.2 NS 

2 16.4 6.9 8.4 4.6 0.93 

3 14.2 5.8 6.8 6.4 0.99 

4 42.6 25.9 19.8 18.4 3.19 

5 38.6 24.8 21.8 19.6 4.03 

6 41.6 34.2 28.7 26.4 4.67 

7 40.8 32.8 28.7 22.5 3.05 

8 32.8 15.4 15.7 12.6 2.83 

9 23.5 12.9 12.9 12.6 2.63 

10 15.3 10.2 6.5 5.2 0.56 

11 0.0 0.0 0.0 0.0 - 

12 0.0 0.0 0.0 0.0 - 

13 0.0 0.0 0.0 0.0 - 

Table 5.6.7 (B) Economics of effect of host plant diversity on abundance of mustard aphid and the associated specialist and generalist natural enemies at Morena 

Tr. No. Treatments 
Mustard equivalent yield 

(kg/ha) 
Gross return (Rs/ha) 

Cost of cultivation 

(Rs/ha) 

Net return 

(Rs/ha) 

BCR 

 

1 2 3 4 5 6 7 

T1 Mustard alone 1840 85560 31400 54160 2.7 

T2 Mustard + fennel 1372 63799 34725 29074 1.8 

T3 Mustard + chickpea 1585 73702 34500 39202 2.1 

T4 Mustard + coriander 1380 64170 34400 29777 1.9 

 C.D. at 5% NS - -- -  

 C.V.% 11.6 - - -  

MSP: Mustard =46.50 Rs /Kg, Gram =51.00 Rs /Kg 

               Fennel =100.00 Rs /Kg, Coriander =65.00 Rs /Kg 

Mustard equivalent yield =    Mustard seed yield (kg/ha) + (seed yield of intercrop (kg/ha) × (Price of intercrop (Rs/kg)) 

                                Price of Mustard (Rs/kg) 
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Plant Physiology  

 
6.1 Screening of genotypes from different agroclimatic zones at seedling stage  

Thirty three Indian mustard (B. juncea) genotypes procured, from different agro-

climatic zones, were tested for high-temperature tolerance at seedling stage both under 

laboratory and field conditions. Test genotypes were evaluated in laboratory as per the 

standard protocol. For field planting, 100 seeds of each genotype were sown in 2 m row 

length at Bharatpur, Kanpur and Ludhiana with 3 replications. The field experiment was 

continued for 30 days. Seedling mortality and dry matter recorded varied significantly 

within the genotypes at the studied locations. Higher seedling mortality indicated more 

susceptibility of the genotypes to high temperature and vice-versa (Table 6.1.1 to 6.1.3) 

 

Summarizing, seedling mortality ≤20% and DW/10 seedlings ≥ 30mg rated genotypes 

tolerant under controlled conditions. Three genotypes namely SVJH-056 RH1999-42 and 

DRMRCI133 at Kanpur and Ludhiana met the selection criteria except for dry matter in 

DRMRCI133 (25mg/10seedlings). In the field sown trial, RGN229, DRMRHT1712, 

NPJ-239, SVJH-006, ORM22019-01, TM188, BAUM09-12-2, DRMRCI133, RH1999-

42 and DRMR1188 had seedling mortality ≤20% and DW≥3.0g at 3 locations except for 

DRMRCI133and NPJ-239 for dry matter at Bharatpur which was ≥2.5g.  Both the checks 

PM25and JD-6 had seedling mortality ≤25% with dry matter ≥2.5g at Bharatpur, Kanpur 

and Ludhiana indicating moderate tolerance with STI and SSTI ≥60% under field 

condition only.  Two genotypes RH1999-42 and DRMRCI133 were tolerant to high 

temperature at seedling stage both under laboratory and field conditions. 

 

6.2 Evaluation of genotypes under low light stress condition 

Six genotypes of Indian mustard were sown in paired rows at row spacing of 30 cm in the 

field with 3 replications under RBD. Treatments comprised i) shading with nets which 

cuts 30% natural light and ii) no shading (control). Shading was given for 30 days 

commencing from mid-December to mid-January following all the recommended 

practices for raising a healthy crop. Significant difference exists in the genotypes for 

studied traits and shading reduced physiological traits and seed yield significantly at two 

locations (Table 6.2.1 to 6.2.7) 

 

Lesser reduction in the physiological traits and seed yield (≤20%) identified RH1676 at 

Hisar and Ludhiana as promising genotype under low light stress. 

 

6.3 Screening of genotypes for drought tolerance 
Thirty one genotypes of B. juncea were evaluated for drought tolerance under field 

conditions at Bharatpur, Hisar, Kanpur and Ludhiana. The test genotypes were sown in 5 

rows with 2.5 m row length at 30 cm row spacing after pre-sowing irrigation. Treatments 

were replicated 3 times under RBD factorial design. Main treatment consisted of  i) two 

post sowing irrigations at 35 and 65 DAS (IR) and ii) no post sowing irrigation (RF). 

Analysis of variance revealed significant genotypic differences for RWC, SPAD values, 

photosynthetic pigments, canopy temperature, yield components and seed yield (Table 

6.3.1 to 6.3.12).  
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Overall, NPJ210 and DRMR1188 at Bharatpur, Hisar and Ludhiana were tolerant to 

moisture stress. Only one genotype DRMRSJ276 was rated highly tolerant at Bharatpur, 

Kanpur and Ludhiana whereas JC36 moderately tolerant at 3 locations (Bharatpur, Hisar 

and Ludhiana) to moisture stress. These genotypes maintained higher chlorophyll 

content, RWC, SPAD values and lesser decline in seeds per siliqua, seed weight with 

YSI≥0.5. RH0725 (check) suffered decline in seed yield ≤20 % and was rated drought 

tolerant at Bharatpur and Hisar only whereas RGN229 (check) was highly tolerant at 

Bharatpur, Hisar, Kanpur and Ludhiana.  

 

6.4 Screening of genotypes for high-temperature tolerance at the terminal stage. 

Thirty three mustard genotypes were sown in the field at two dates i.e. optimum/normal 

sowing (NS) in the third week of October and late sown in the last week of November 

(LS). Late sown (LS) crop faced high temperature (≥30
0
C) at seed filling stage. 

Genotypes were sown in paired rows in RBD. The percent reduction was computed under 

late sown over normal sown. Environmental differences due to planting dates (NS and 

LS) significantly influenced canopy temperature, canopy temperature depression at 

studied locations except Bharatpur, membrane stability only at Ludhiana, yield attributes 

like number of seeds per siliqua, seed weight and seed yield. However, environment x 

genotypes (ExG) interaction effects were non-significant for CT, CTD and yield only at 

Bharatpur while MSI at Hisar (Table 6.4.1 to 6.4.6) 

 

Raj Vijay Mustard and JC-32 were rated   tolerant to terminal heat stress with seed yield 

reduction ≤30% and stability indices (HSI≥0.45 and YSI ≥0.7.0) at Hisar and Ludhiana 

with relatively lesser depression in membrane stability, seed weight, seeds per siliqua and 

cooler canopies. Only one genotype DRMR2017-27 at Bharatpur and Ludhiana showed 

thermo tolerance along with high heat stability index (HSI≥1.3), YSI (≥.0.75) and SY 

decline of ≤30%. BPR543-2 (check) suffered ≤20% yield loss at Bharatpur and Ludhiana 

with high indices (HSI ≥0.74 and YSI≥.0.8) and was considered highly tolerant. 

 

6.5 Screening of genotypes for salinity tolerance at seedling stage 

 

Counted seeds of six mustard genotypes were sown in the plastic tray using distilled 

water as control and 12dS/m saline solution to identify salinity tolerant genotypes. The 

experiment was conducted under ambient conditions and percent decrease in 

germination, seedling length, dry weight and seedling vigor II were used to assess salinity 

tolerance (Table 6.5.1 to 6.5.4) 

 

Overall, Kranti and CS54 seems promising for salinity tolerance at Hisar and Ludhiana 

with lesser decline (≤20%) in germination percentage, seedling length, dry matter 

accumulation while SVII (≤30%) at Ludhiana only.  
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6.6 Effect of plant growth regulating substances on yield under rainfed conditions 
 

Foliar application was given at initiation of flowering and at 50% flowering at 3 locations 

under rainfed conditions. Sequential foliar sprays   of trehalose (Tre) @10and 20 mM, 

urea @1and 2% and potassium nitrate (KNO3) @1 and 2% were tested to mitigate 

moisture stress in rainfed varieties. Local variety DRMR 1165-40 (Bharatpur), RH 725 

(Hisar) and PBR97 (Ludhiana) were selected to test the efficacy of growth regulating 

substances. Non-significant differences were recorded for chla, chlb and HI at Bharatpur 

while for seeds per siliqua seed weight and biomass at Hisar (Table 6.6.1 to 6.6.5).  

Overall, foliar application of trehalose @10mM, urea @2%, and both the concentrations 

of KNO3 at Bharatpur, Hisar and Ludhiana improved seed yield under rainfed conditions.  
 

6.7: Enhancing productivity of rapeseed mustard through microbes under moisture 

stress (Physiologists associated with AGRONOMY trail for recording data) 

Physiological traits (chlorophyll, SPAD, RWC) and osmoprotectants (proline and total 

sugars) enhanced with the microbial treatments under moisture stress at Hisar and 

Ludhiana (Table 6.7.1 to 6.7.3).  

Overall, maximum increase was with MKS6 for RWC and SPAD, total chlorophyll with 

CRIDAII and MRD17, proline with CRIDAI and MRD 17and   total sugars with Biophos 

+Biophos and CRIDAI at both the locations.   

6.8: Microbes for mitigating high temperature in mustard 

The efficiency of stress adaptive consortium, Pusa Sanjeevni (IARI, New Delhi) and 

microbial formulation (CSIR-Lucknow) were tested under field conditions in three 

mustard varieties ( RH725,Giriraj and PBR357 ) at Bharatpur, Hisar and Ludhiana (Table 

6.8.1 to 6.8. 8). 

Variations exist in the three varieties for the studied traits with microbial formulation and 

Pusa Sanjeevni under normal and late sown conditions. Microbial formulation enhanced 

seed yield in the late planted 3 varieties at Bharatpur and Pusa Sanjeevani only in 

PBR357. Seed yield improved with both the inoculations in the three varieties at Hisar 

and Ludhiana. 

 

 

 



 
 

PHY 4 

 

Table 6.1.1 Screening of genotypes from different agroclimatic zones for high temperature tolerance under controlled condition 

Code Entry 

Laboratory condition 

Seedling mortality (%) DW of 10 seedlings (mg) 

Bharatpur Hisar Kanpur Ludhiana Average Bharatpur Hisar Kanpur Ludhiana Average 

Phy20-1 DRMR2017-26 52.3 39.3 49.8 39.8 45.3 20.6 37.3 26.0 28.6 28.1 

Phy20-2 DRMR-2018-27 55.4 23.9 41.0 31.0 37.8 22.3 45.3 27.8 26.9 30.6 

Phy20-3 DRMR-2059 51.7 12.9 45.8 35.8 36.6 25.1 58.8 37.1 35.8 39.2 

Phy20-4 DRMRHT13-22-10 47.9 24.3 44.1 34.1 37.6 30.2 49.3 30.1 35.8 36.4 

Phy20-5 PM27 58.3 47.1 61.3 51.3 54.5 25.3 34.8 26.3 31.3 29.4 

Phy20-6 RGN229 60.6 52.0 66.3 52.3 57.8 24.1 34.8 28.0 32.8 29.9 

Phy20-7 KMR(E)-20-1 63.0 37.8 61.9 41.9 51.2 29.4 52.9 37.5 38.2 39.5 

Phy20-8 KMR(E)-20-2 66.3 29.2 68.8 34.9 49.8 33.5 39.8 64.5 47.8 46.4 

Phy20-9 DRMRCI129 68.7 41.4 65.2 55.2 57.6 30.1 43.8 40.0 42.5 39.1 

Phy20-10 DRMRSJ112 70.2 19.9 68.1 58.1 54.1 29.5 57.8 34.5 32.4 38.6 

Phy20-11 DRMRHT1712 60.3 35.3 62.3 52.3 52.6 20.5 52.9 24.4 39.4 34.3 

Phy20-12 RH1999-12 65.0 49.3 60.2 50.2 56.2 30.0 41.4 45.1 42.9 39.9 

Phy20-13 RH1999-21 52.7 34.7 38.5 38.5 41.1 31.7 42.0 32.8 40.5 36.8 

Phy20-14 PRE-2018-8 65.4 34.8 68.5 58.5 56.8 25.9 41.6 26.5 28.2 30.6 

Phy20-15 PRE-2018- 10 57.1 40.2 60.3 50.3 52.0 32.7 47.4 62.4 47.6 47.5 

Phy20-16 NPJ-239 50.1 38.5 41.2 39.2 42.3 27.6 41.7 32.4 39.9 35.4 

Phy20-17 NPJ-240 53.8 22.9 47.4 37.4 40.4 28.9 57.0 38.4 42.5 41.7 

Phy20-18 SKM1746 50.0 51.8 50.0 49.2 50.3 26.4 45.7 42.2 40.0 38.6 

Phy20-19 SVJH-006 45.7 60.3 14.8 16.8 34.4 25.0 43.1 34.0 35.1 34.3 

Phy20-20 PHR8024 66.3 21.8 69.2 45.2 50.6 20.8 55.6 22.3 37.2 34.0 

Phy20-21 PHR8031 68.2 37.1 69.8 48.8 56.0 22.5 36.8 32.7 35.8 32.0 

Phy20-22 KGMH-3811 47.3 54.3 31.3 37.5 42.6 27.3 51.3 45.0 40.0 40.9 

Phy20-23 RMM-19-06 55.0 46.8 64.3 44.3 52.6 26.1 43.4 25.4 36.1 32.8 

Phy20-24 ORM 2019-01 40.4 54.3 23.6 33.6 38.0 18.1 35.6 24.9 28.5 26.8 

Phy20-25 TM188 46.2 41.8 20.0 29.1 34.3 20.5 55.9 18.4 19.6 28.6 

Phy20-26 BAUM09-12-2 48.5 58.8 14.3 34.9 39.1 22.3 49.9 27.2 25.3 31.2 

Phy20-27 RH1999-42 40.3 61.5 12.5 18.5 33.2 26.6 38.8 35.4 32.7 33.4 

Phy20-28 DRMRCI133 49.9 49.1 15.3 20.3 33.7 22.8 34.3 25.2 27.5 27.5 

Phy20-29 DRMRCI134 70.1 22.6 68.9 48.9 52.6 21.4 57.8 27.8 31.7 34.7 

Phy20-30 DRMR1167 55.6 24.2 43.8 33.8 39.4 15.0 61.5 16.3 17.9 27.7 

Phy20-31 DRMR1188 50.2 23.9 30.0 35.0 34.8 18.5 45.3 29.7 28.6 30.5 

Phy20-32 JD-6(check) 58.7 34.7 50.0 42.0 46.4 24.1 42.0 26.7 29.5 30.6 

Phy20-33 PM25(check) 58.9 34.8 66.6 46.6 51.7 24.7 41.6 29.5 24.5 32.6 

 

Mean 56.1 38.2 48.3 40.8  25.1 46.0 33.2 34.0  

CD (p=0.05) 4.5 12.8 2.8 10.2  NS 6.7 1.9 5.2  
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Table 6.1.2 Screening of genotypes from different agroclimatic zones for high temeprature at seedling stage under field condition 

Code 

Field condition 

Entry 

Seedling mortality (%) DW/10plants (g) 

Bharatpur Kanpur Ludhiana Average Bharatpur Kanpur Ludhiana Average 

Phy20-1 DRMR2017-26 22.1 24.2 18.5 21.6 2.9 3.9 4.0 3.6 

Phy20-2 DRMR-2018-27 20.1 23.5 20.9 21.5 3.0 3.7 4.3 3.7 

Phy20-3 DRMR-2059 20.4 19.5 25.5 21.8 2.6 3.1 3.2 3.0 

Phy20-4 DRMRHT13-22-10 19.6 18.2 22.2 20.0 2.6 2.8 4.3 3.2 

Phy20-5 PM27 21.0 20.8 17.1 19.6 3.1 3.5 3.5 3.4 

Phy20-6 RGN229 20.3 19.5 13.3 17.7 3.4 4.1 5.0 4.2 

Phy20-7 KMR(E)-20-1 18.2 17.1 20.7 18.7 2.1 2.8 4.5 3.1 

Phy20-8 KMR(E)-20-2 26.7 29.5 15.0 23.7 2.7 3.9 4.9 3.8 

Phy20-9 DRMRCI129 26.4 25.2 11.9 21.2 3.4 3.3 3.2 3.3 

Phy20-10 DRMRSJ112 25.9 24.7 18.3 23.0 3.0 3.8 4.4 3.7 

Phy20-11 DRMRHT1712 20.5 20.0 7.9 16.1 3.2 4.5 3.7 3.8 

Phy20-12 RH1999-12 25.3 24.2 11.0 20.2 3.6 3.8 4.9 4.1 

Phy20-13 RH1999-21 22.5 20.1 3.3 15.3 4.0 4.2 4.7 4.3 

Phy20-14 PRE-2018-8 20.0 22.2 11.8 18.0 3.3 3.9 4.0 3.7 

Phy20-15 PRE-2018- 10 21.6 20.1 18.8 20.2 3.0 2.8 3.6 3.1 

Phy20-16 NPJ-239 19.0 19.5 13.4 17.3 2.9 4.6 6.2 4.6 

Phy20-17 NPJ-240 21.3 20.2 15.0 18.8 2.7 3.8 3.4 3.3 

Phy20-18 SKM1746 25.7 24.2 35.3 28.4 2.1 2.9 4.5 3.2 

Phy20-19 SVJH-006 18.2 12.1 14.8 15.0 3.2 4.5 4.5 4.1 

Phy20-20 PHR8024 25.2 23.2 17.1 21.8 3.0 3.9 3.1 3.3 

Phy20-21 PHR8031 22.6 21.0 22.1 21.9 2.7 2.4 4.8 3.3 

Phy20-22 KGMH-3811 20.3 19.8 12.0 17.4 3.1 4.1 4.7 4.0 

Phy20-23 RMM-19-06 18.7 20.5 13.7 17.6 2.6 4.4 3.7 3.6 

Phy20-24 ORM2019-01 16.4 12.5 13.7 14.2 2.3 3.8 3.6 3.2 

Phy20-25 TM188 19.6 11.8 13.3 14.9 3.2 4.6 4.1 4.0 

Phy20-26 BAUM09-12-2 16.2 13.9 19.1 16.4 3.2 4.5 4.1 3.9 

Phy20-27 RH1999-42 18.6 10.8 9.3 12.9 3.5 4.7 3.5 3.9 

Phy20-28 DRMRCI133 18.4 14.3 8.6 13.8 2.6 4.6 3.8 3.7 

Phy20-29 DRMRCI134 22.1 21.5 3.5 15.7 3.2 2.9 2.7 2.9 

Phy20-30 DRMR1167 20.1 20.2 15.9 18.7 2.3 3.9 3.1 3.1 

Phy20-31 DRMR1188 18.7 16.8 17.0 17.5 2.7 3.8 3.7 3.4 

Phy20-32 JD-6(check) 21.6 20.9 19.2 20.6 3.0 4.3 2.8 3.4 

Phy20-33 PM25(check) 25.5 22.8 17.2 21.8 2.8 3.5 3.9 3.4 

 

Mean 21.2 19.8 15.7  2.9 3.7 4.0  

CD (p=0.05) 9.9 1.1 1.7  7.5 0.3 1.8  
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Table 6.1.3 Effect of high temparature at seedling stage on SPAD and RWC under field condition 

Code Entry 

SPAD RWC (%) Ludhiana 

Bharatpur Ludhiana Average Bharatpur Kanpur Ludhiana Average STI SSTI 

Phy20-1 DRMR2017-26 49.2 45.6 47.4 81.1 73.5 55.5 70.0 81.5 64.5 

Phy20-2 DRMR-2018-27 47.5 46.9 47.2 84.5 73.1 58.8 72.1 82.7 68.0 

Phy20-3 DRMR-2059 48.6 41.3 45.0 86.2 73.2 37.1 65.5 74.5 54.9 

Phy20-4 DRMRHT13-22-10 46.7 45.6 46.2 83.8 74.0 54.1 70.6 77.8 63.4 

Phy20-5 PM27 48.1 41.0 44.6 85.7 66.8 76.0 76.2 81.9 60.4 

Phy20-6 RGN229 50.7 43.0 46.9 76.0 80.2 74.8 77.0 90.5 72.1 

Phy20-7 KMR(E)-20-1 48.3 49.2 48.8 80.4 70.5 59.0 70.0 79.3 60.2 

Phy20-8 KMR(E)-20-2 48.8 42.8 45.8 79.5 78.0 34.2 63.9 86.3 74.5 

Phy20-9 DRMRCI129 49.1 37.1 43.1 84.2 69.5 51.4 68.4 87.0 63.7 

Phy20-10 DRMRSJ112 47.2 43.3 45.3 83.6 68.3 49.5 67.1 81.0 60.7 

Phy20-11 DRMRHT1712 47.7 37.2 42.4 84.3 76.5 63.4 74.7 90.5 69.7 

Phy20-12 RH1999-12 47.9 38.1 43.0 83.2 77.1 54.8 71.7 87.9 67.0 

Phy20-13 RH1999-21 46.0 50.6 48.3 79.0 77.6 46.5 67.7 95.0 73.7 

Phy20-14 PRE-2018-8 52.3 44.2 48.2 80.1 73.2 52.6 68.6 76.2 71.9 

Phy20-15 PRE-2018- 10 50.6 44.6 47.6 72.4 65.8 58.7 65.6 81.2 60.0 

Phy20-16 NPJ-239 49.0 40.6 44.8 87.1 76.5 57.8 73.8 83.8 65.8 

Phy20-17 NPJ-240 51.3 41.9 46.6 90.2 72.1 41.3 67.9 94.1 74.1 

Phy20-18 SKM1746 51.4 45.7 48.6 89.0 67.9 50.8 69.2 84.0 66.4 

Phy20-19 SVJH-006 48.8 43.4 46.1 87.8 75.2 63.9 75.6 78.8 62.5 

Phy20-20 PHR8024 45.7 45.9 45.8 83.8 73.8 57.9 71.8 80.6 60.4 

Phy20-21 PHR8031 45.5 46.9 46.2 84.1 75.2 43.8 67.7 84.7 63.0 

Phy20-22 KGMH-3811 48.8 37.9 43.3 90.6 74.7 64.5 76.6 87.8 66.5 

Phy20-23 RMM-19-06 46.9 45.1 46.0 86.5 69.5 53.0 69.7 84.9 65.8 

Phy20-24 ORM2019-01 49.2 47.4 48.3 87.8 71.3 50.1 69.7 79.8 74.8 

Phy20-25 TM188 47.0 47.3 47.1 82.6 70.1 42.2 65.0 86.0 71.0 

Phy20-26 BAUM09-12-2 47.4 45.7 46.5 87.1 69.5 50.3 69.0 78.3 62.5 

Phy20-27 RH1999-42 45.9 42.7 44.3 84.5 70.5 47.3 67.4 88.8 72.2 

Phy20-28 DRMRCI133 31.0 50.0 40.5 87.5 69.8 63.5 73.6 85.6 66.6 

Phy20-29 DRMRCI134 45.4 43.0 44.2 86.7 70.1 42.6 66.5 95.2 73.0 

Phy20-30 DRMR1167 48.2 45.9 47.1 88.7 71.1 51.1 70.3 83.9 70.0 

Phy20-31 DRMR1188 51.3 42.1 46.7 88.1 69.5 30.9 62.8 83.1 82.2 

Phy20-32 JD-6(check) 49.2 50.4 49.8 80.6 67.9 46.3 64.9 78.6 59.9 

Phy20-33 PM25(check) 48.8 41.6 45.2 86.5 70.3 48.6 68.5 81.3 60.2 

 

Mean 47.9 44.1  83.5 70.0 52.5  84.0 66.7 

CD (p=0.05) NS 2.8  NS 2.8 7.3 5.1 5.6 1.3 
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Table 6.2.1 Effect of low light stress on photosynthesis at two stages of crop growth 

Code Entry 

Photosynthesis (μmol /m2/s ) 

15 days of shading 10 days after removal of nets 

Ludhiana Hisar  Ludhiana 

C S Red (%) C S Red (%) C S Red (%) 

Phy34 DRMRCI96 21.3 16.2 23.9 6.5 4.4 32.1 24.5 22.7 7.3 

Phy35 RMM10-1-1 20.5 18.3 10.7 7.7 5.5 28.4 22.8 20.3 11.0 

Phy36 RH-1676 24.7 22.1 10.5 7.0 4.9 30.2 25.3 24 5.1 

Phy37 PBR385 22.4 19.2 14.3 7.2 5.2 27.4 24.8 21.6 12.9 

Phy38 NRCHB101 21.8 17.8 18.3 7.6 5.5 28.2 23.4 19.7 15.8 

Phy39 RH-749(Check) 20.7 18.3 11.6 7.1 5.5 22.1 24.4 22.4 8.2 

 Mean 21.9 18.65  7.2 5.2  24.2 21.8  

CD (p=0.05) S=0.223   S=NS   S=0.612   

G=0.134   G=1.21   G=1.43   

SxG=NS   SxG=NS   SxG=NS   

Table 6.2.2 Effect of low light stress on chlorophyll content and chlorophyll stability index 10 days after removal of nets at Hisar 

Table 6.2.3 Effect of low light stress on photosynthetic pigments (mg/gFW) and chlorophyll stability index 10 days after removal of nets at Ludhiana  

Code Entry 

Chl a Chl b Total Chl Carotenoids 

CSI  C S 

Red 

(%)  C S 

Red 

(%)  C S 

Red 

(%)  C S 

Red 

(%) 

Phy34 DRMRCI96 0.686 0.685 0.1 0.811 0.524 35.4 1.46 1.21 17.3 0.464 0.336 27.5 0.83 

Phy35 RMM10-1-1 1.584 1.568 1.0 0.482 0.337 30.0 2.07 1.95 5.8 0.454 0.294 35.3 0.94 

Phy36 RH-1676 1.312 0.861 34.3 0.776 0.494 36.3 1.70 1.64 3.7 0.451 0.411 9.0 0.96 

Phy37 PBR385 0.889 0.672 24.4 0.667 0.660 1.0 1.55 1.39 10.3 0.444 0.405 8.9 0.90 

Phy38 NRCHB101 1.027 0.874 14.9 0.773 0.579 25.1 1.65 1.63 1.2 0.482 0.359 25.4 0.99 

Phy39 RH-749(Check) 0.753 0.659 12.5 0.725 0.711 1.9 1.46 1.37 6.2 0.424 0.415 2.2 0.94 

 Mean 1.042 0.887  0.706 0.551  1.65 1.53  0.453 0.370   

CD (p=0.05) 

S=0.085   S=.022   S=0.080   S=0.014    

G=0.209   G=0.055   G=0.195   G=0.035    

SxG=0.296   SxG=.077   SxG=0.277   SxG=0.050    

C=Control   S= 30% shading 

 

Code Entry 

Photosynthetic pigments (mg/g FW) 

CSI 

Chl a Chl b Total Chl 

C S Red(%) C S Red (%) C S Red (%) 

Phy34 DRMRCI96 1.63 1.51 7.2 1.68 1.50 10.8 3.31 3.01 9.0 0.91 

Phy35 RMM10-1-1 1.75 1.64 6.5 0.27 0.23 15.0 2.02 1.86 7.6 0.92 

Phy36 RH-1676 1.95 1.58 18.6 0.36 0.24 34.3 2.31 1.82 21.1 0.79 

Phy37 PBR385 1.38 1.07 22.5 0.39 0.34 12.6 1.77 1.41 20.3 0.80 

Phy38 NRCHB101 1.77 1.61 9.4 0.36 0.25 29.4 2.13 1.86 12.7 0.87 

Phy39 RH-749(Check) 1.49 1.33 10.9 0.36 0.27 24.9 1.85 1.60 13.6 0.86 

 Mean 1.66 1.46  0.57 0.47  2.23 1.93  0.86 

CD (p=0.05) S=NS   S=0.039   S=0.159    

G=0.367   G=0.070   G=0.330    

SxG=NS   SxG=NS   SxG=NS    
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Table 6. 2.4 Effect of low light stress 10 days after removal of nets on physiological traits 

Code Entry 

Ludhiana Hisar 

LWR (%) SLW(mg/cm2) SPAD SPAD 

 C S Red (%)  C S Red (%)  C S Red (%)  C S Red (%) 

Phy34 DRMRCI96 78.5 78.1 0.5 3.6 3.1 14.4 47.5 47.0 1.2 45.3 35.0 22.7 

Phy35 RMM10-1-1 83.1 78.2 5.9 2.8 2.6 6.4 45.5 43.6 4.0 45.5 34.9 23.3 

Phy36 RH-1676 81.1 80.6 0.6 2.5 1.8 28.0 46.8 42.1 10.0 46.3 36.3 21.6 

Phy37 PBR385 79.8 79.1 0.8 3.5 2.0 42.9 42.2 40.7 3.4 45.8 36.9 19.4 

Phy38 NRCHB101 79.8 79.1 0.8 2.8 1.5 44.5 46.7 44.6 4.5 50 43.7 12.6 

Phy39 RH-749(Check) 85.5 80.8 5.5 3.5 1.6 53.5 50.0 42.4 15.2 45.3 37.2 17.9 

 Mean 81.3 79.3  3.1 2.1  46.5 43.4  42.4 34.0  

CD (p=0.05) 

S=0.33   S=0.194   S=1.96   S= 1.31   

G=0.99   G=0.476   G=1.83   G= 3.33   

SxG=0.82   SxG=0.673   SxG=1.62   SxG=NS   

C=Control   S= 30% shading 

Table 6.2.5 Effect of low light stress on siliquae on main shoot and total siliquae per plant at Hisar and Ludhiana 

Code Entry 

Siliquae on main shoot  Total siliquae per plant  

Hisar Ludhiana Hisar Ludhiana 

 C S Red (%)  C S Red (%)  C S Red (%)  C S Red (%) 

Phy34 DRMRCI96 48.0 45.0 6.3 38.8 30.9 20.3 318.2 275 13.6 197.6 192.3 2.7 

Phy35 RMM10-1-1 50.9 41.5 18.5 40.3 32.5 19.5 242.1 199 17.8 220.7 156.1 29.2 

Phy36 RH-1676 49.0 47.5 3.1 35.3 26.2 25.7 183.3 149.2 18.6 203.5 157.0 22.8 

Phy37 PBR385 56.3 39.0 30.7 38.2 38.1 0.3 357.3 228.8 36.0 212.9 188.2 11.6 

Phy38 NRCHB101 56.0 43.5 22.3 35.9 22.5 37.3 221.8 160.9 27.5 141.2 123.1 12.8 

Phy39 RH-749(Check) 58.8 46.4 21.1 37.8 34.3 9.3 236.1 190.3 19.4 175.2 148.0 15.5 

 Mean 53.2 43.8  37.7 30.8  259.8 200.5  191.8 160.8  

CD (p=0.05) 

S=NS   S=3.21   S=36.14    S=18.2  

G=1.8   G=1.95   G=56.1    G=11.1  

SxG=NS   SxG=1.52   SxG=NS    SxG=30.3  

C=Control   S= 30% shading 
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Table 6.2.6 Effect of low light stress on seeds per siliqua and 1000 seed weight at Hisar and Ludhiana 

Code Entry 

Seeds/Siliqua 1000 seed weight (g) 

Hisar Ludhiana Hisar Ludhiana 

 C S Red (%)  C S Red (%)  C S Red (%)  C S Red (%) 

Phy34 DRMRCI96 14.3 12.5 12.6 11.4 10.4 8.7 5.2 4.6 11.5 4.52 4.3 5.2 

Phy35 RMM10-1-1 11.3 9.6 15.0 11.9 11.3 4.8 5.6 4.7 16.1 4.87 3.5 28.1 

Phy36 RH-1676 12.8 11.9 7.0 11.4 10.7 6.1 6.2 5.0 19.4 5.60 4.7 16.8 

Phy37 PBR385 12.7 12.3 3.1 12.2 11.1 8.8 5.7 4.3 24.6 4.26 4.0 5.2 

Phy38 NRCHB101 14.2 11.9 16.2 11.3 10.6 6.2 6.1 4.3 29.5 4.69 4.2 9.8 

Phy39 RH-749(Check) 10.8 10.7 0.9 9.6 9.1 5.5 7.1 5.8 18.3 5.80 5.4 7.4 

 Mean 12.5 11.8  11.3 10.5  6.0 4.8  4.96 4.3  

CD (p=0.05) 

S=NS   S=1.98   S=0.254   S=0.84   

G=1.378   G=0.97   G=0.538   G=0.928   

SxG=NS   SxG=0.36   SxG=NS   SxG=0.86   

C=Control   S= 30% shading 

Table 6.2.7 Effect of low light stress on biological yield and seed yield at two locations 

Code Entry 

Biological yield  Seed yield  

Hisar (g/plant) Ludhiana (kg/ha) Hisar (g/plant) Ludhiana (kg/ha) 

 C S 

Red 

(%)  C S 

Red 

(%)  C S 

Red 

(%)  C S 

Red 

(%) 

Phy34 DRMRCI96 84.0 77.2 8.1 5444 4444 18.4 18.8 15.9 15.4 1222.2 742.2 39.3 

Phy35 RMM10-1-1 65.4 61.4 6.1 4222 2338 44.6 15.4 12.8 16.9 684.4 364.4 46.8 

Phy36 RH-1676 51.2 45.7 10.7 6511 6422 1.4 12.3 9.9 19.5 943.2 880.0 6.7 

Phy37 PBR385 67.5 57.1 15.4 5222 4889 6.4 16.0 11.9 25.6 1040.0 860.0 17.3 

Phy38 NRCHB101 50.5 44.4 12.1 3333 2000 40.0 12.4 8.9 28.2 400.0 344.0 14.0 

Phy39 RH-749(Check) 66.9 59.5 11.1 4111 3667 10.8 15.8 12.7 19.6 1104.4 622.2 43.7 

 Mean 64.2 57.6  4807 3960  15.1 12.0  899.1 635.5  

CD (p=0.05) 

S=4.309   S=70.8   S=1.39   S=23.2   

G=9.141   G=418.4   G=2.95   G=56.8   

SxG=12.9   SxG=491.7   SxG=NS   SxG=80.4   

C=Control   S= 30% shading 
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Table 6.3.1 Effect of moisture stress on SPAD at 3 locations  

Code Entry 

SPAD 

Bharatpur Hisar Ludhiana 

IR RF Red (%) IR RF Red (%) IR RF Red (%) 

Phy-20-40 NPJ-225 35.5 36.2 1.9 38.6 34.0 11.9 51.4 43.2 16.1 

Phy-20-41 DRMR2017-8 33.4 38.5 13.2 29.4 21.8 25.9 49.8 42.2 15.4 

Phy-20-42 DRMR2018-27 36.0 46.7 22.9 37.0 31.5 14.9 50.5 46.1 8.6 

Phy-20-43 DRMR-1222 38.5 46.7 17.6 32.8 28.2 14.0 48.2 44.8 7.0 

Phy-20-44 DRMRCI136 37.5 48.7 23.0 35.4 26.8 24.3 48.4 43.6 9.9 

Phy-20-45 DRMRCI137 36.8 47.4 22.4 49.3 35.7 27.6 48.5 44.7 7.8 

Phy-20-46 DRMR1167 38.0 47.1 19.3 36.3 22.9 36.9 50.7 46.8 7.6 

Phy-20-47 DRMR1188 36.7 50.2 26.9 42.8 39.3 8.2 53.0 42.1 20.5 

Phy-20-48 NPJ214 37.5 48.3 22.4 47.6 38.4 19.3 46.4 46.1 0.7 

Phy-20-49 LES54 38.5 49.6 22.4 34.7 26.9 22.5 53.1 43.2 18.5 

Phy-20-50 NPJ210 40.0 50.1 20.2 29.3 23.3 20.5 54.0 50.3 6.9 

Phy-20-51 DRMTCI14 35.5 47.4 25.1 39.5 35.9 9.1 50.8 42.6 16.1 

Phy-20-52 RH1424 38.6 48.8 20.9 35.0 27.7 20.9 49.4 45.9 7.0 

Phy-20-53 DRMRCI-128 34.8 47.5 26.7 37.2 31.5 15.3 50.1 44.3 11.6 

Phy-20-54 DRMRSJ276 39.4 49.6 20.6 47.8 30.8 35.6 48.1 40.5 15.8 

Phy-20-55 DRMRHJ908 37.9 46.8 19.0 39.8 36.2 9.0 49.2 46.2 6.1 

Phy-20-56 DRMRHT1913 33.9 47.3 28.3 43.9 40.0 8.9 51.1 43.3 15.2 

Phy-20-57 NPJ-243 33.7 48.4 30.4 37.2 25.3 32.0 52.4 40.9 22.0 

Phy-20-58 NPJ-244 37.4 48.0 22.1 47.8 33.3 30.3 52.8 41.4 21.7 

Phy-20-59 RGN-500 33.3 35.3 5.7 40.7 36.4 10.6 43.2 41.9 3.1 

Phy-20-60 RGN-486 36.2 49.2 26.4 42.5 36.5 14.1 49.6 42.8 13.6 

Phy-20-61 RH1920 38.6 49.3 21.7 38.7 27.8 28.2 53.5 39.5 26.2 

Phy-20-62 RH1921 38.3 48.0 20.2 41.2 34.5 16.3 50.6 49.8 1.5 

Phy-20-63 TM264 35.6 47.4 24.9 40.7 27.4 32.7 48.3 38.7 19.9 

Phy-20-64 JM-13-3 34.2 38.4 11.1 26.5 24.1 9.1 52.8 48.2 8.7 

Phy-20-65 CAU-RM-4-1-1 38.6 47.5 18.7 43.1 37.8 12.3 52.0 44.7 14.0 

Phy-20-66 JC32 30.1 44.0 31.5 33.1 22.8 31.1 49.6 39.8 19.7 

Phy-20-67 JC36 33.6 40.1 16.2 44.6 40.9 8.3 48.2 39.3 18.4 

Phy-20-68 PBR-450 39.7 46.0 13.7 32.8 22.1 32.6 50.8 42.0 17.4 

Phy-20-69 RH-0725(check) 36.6 47.1 22.3 33.8 27.8 17.8 51.8 43.8 15.4 

Phy-20-70 RGN-229(check) 36.6 47.5 22.9 36.3 34.5 5.0 47.7 44.5 6.6 

 Mean 36.5 46.2  38.6 31.0  50.2 43.7  

CD (p=0.05) 

I=1.14   I=0.894   I=1.25   

G=4.50   G=3.014   G=1.29   

IxG=6.36   IxG=NS   IxG=2.54   

IR=Irrigated RF= Rainfed  
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Table 6.3.2 Effect of moisture stress on relative water content (RWC) at 3 locations  

Code Entry 

RWC (%) 

Bharatpur Hisar Ludhiana 

IR RF Red (%) IR RF Red (%) IR RF Red (%) 

Phy-20-40 NPJ-225 94.1 87.8 6.7 71.7 45.8 36.1 84.8 79.1 6.8 

Phy-20-41 DRMR2017-8 92.8 88.2 5.0 75.0 51.4 31.4 84.0 83.0 1.2 

Phy-20-42 DRMR2018-27 92.3 87.3 5.4 72.9 44.3 39.2 82.4 81.4 1.2 

Phy-20-43 DRMR-1222 94.6 87 8.0 63.7 37.1 41.8 82.7 78.9 4.5 

Phy-20-44 DRMRCI136 95.9 83.9 12.5 76.2 46.7 38.7 83.2 82.1 1.4 

Phy-20-45 DRMRCI137 93.8 86.2 8.1 72.9 47.9 34.2 87.7 84.2 4.0 

Phy-20-46 DRMR1167 94.5 86.2 8.8 75.9 53.9 29.0 83.7 82.7 1.2 

Phy-20-47 DRMR1188 96.5 91.2 5.5 64.2 35.7 44.4 84.0 82.8 1.4 

Phy-20-48 NPJ214 96.2 84.3 12.4 61.5 38.1 38.0 83.5 83.2 0.4 

Phy-20-49 LES54 94.5 85.9 9.1 72.4 44.7 38.2 86.4 82.1 5.1 

Phy-20-50 NPJ210 93.6 83.6 10.7 65.5 41.3 37.0 96.4 84.8 12.0 

Phy-20-51 DRMTCI14 94.0 85.7 8.8 61.9 33.4 46.1 84.7 83.1 1.9 

Phy-20-52 RH1424 92.2 88 4.6 80.6 54.7 32.1 84.7 80.5 5.0 

Phy-20-53 DRMRCI-128 92.9 86.3 7.1 69.5 43.5 37.4 85.9 75.2 12.4 

Phy-20-54 DRMRSJ276 96.5 85.3 11.6 69.8 48.2 30.8 79.9 77.1 3.5 

Phy-20-55 DRMRHJ908 95.3 86.7 9.0 68.0 46.0 32.4 85.7 84.9 0.9 

Phy-20-56 DRMRHT1913 94.7 87.5 7.6 71.6 46.9 34.6 88.4 85.6 3.2 

Phy-20-57 NPJ-243 95.5 85.2 10.8 75.6 51.5 31.8 90.2 84.8 6.0 

Phy-20-58 NPJ-244 93.9 84.3 10.2 73.8 48.8 33.8 86.3 83.8 2.9 

Phy-20-59 RGN-500 95.5 83.6 12.5 76.5 46.4 39.4 84.1 83.4 0.8 

Phy-20-60 RGN-486 93.8 85.5 8.8 75.0 49.9 33.4 84.5 79.3 6.1 

Phy-20-61 RH1920 94.6 87.7 7.3 75.0 50.4 32.8 85.8 81.1 5.5 

Phy-20-62 RH1921 95.4 86.2 9.6 78.7 50.3 36.1 82.9 76.3 8.0 

Phy-20-63 TM264 95.5 86.9 9.0 74.8 43.2 42.2 86.7 83.4 3.8 

Phy-20-64 JM-13-3 93.9 82.7 11.9 72.7 47.2 35.0 83.1 76.3 8.2 

Phy-20-65 CAU-RM-4-1-1 95.1 86.2 9.4 73.8 46.3 37.3 85.1 80.3 5.6 

Phy-20-66 JC32 95.1 85.9 9.7 77.8 53.9 30.7 83.5 79.7 4.5 

Phy-20-67 JC36 95.1 94.9 0.2 65.1 36.1 44.6 85.5 75.9 11.3 

Phy-20-68 PBR-450 91.8 79.8 13.1 75.6 53.8 28.9 88.0 86.8 1.3 

Phy-20-69 RH-0725(check) 98.7 93.5 5.3 81.6 52.1 36.2 84.9 80.5 5.2 

Phy-20-70 RGN-229(check) 91.2 84.3 7.6 71.0 46.5 34.5 88.0 82.4 6.3 

 Mean 94.5 86.4  72.3 46.3  85.4 81.4  

CD (p=0.05) 

I=1.17   I=1.640   I=1.21   

G=4.61   G=5.616   G=2.79   

IxG=6.51   IxG=NS   IxG=3.94   

IR=Irrigated RF= Rainfed 
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Table 6.3.3 Effect of moisture stress on canopy temperature 

Code Entry 

Canopy temperature (
Œ
C) 

Bharatpur Hisar Ludhiana 

IR RF IR RF IR RF 

Phy-20-40 NPJ-225 11.4 13.1 28.2 29.0 18.6 24.7 

Phy-20-41 DRMR2017-8 10.6 10.8 27.3 28.2 18.5 22.7 

Phy-20-42 DRMR2018-27 10.1 12.5 26.1 29.0 21.5 23.5 

Phy-20-43 DRMR-1222 10.4 10.6 26.7 30.0 20.0 22.1 

Phy-20-44 DRMRCI136 10.5 11.4 27.2 28.7 18.2 23.5 

Phy-20-45 DRMRCI137 9.6 11.2 25.6 29.7 19.5 23.2 

Phy-20-46 DRMR1167 10.1 11.1 26.7 30.1 20.8 19.5 

Phy-20-47 DRMR1188 9.0 11.3 26.7 27.2 21.4 20.6 

Phy-20-48 NPJ214 8.6 10.5 26.1 29.6 20.9 19.6 

Phy-20-49 LES54 8.7 10.8 27.4 28.0 20.3 19.5 

Phy-20-50 NPJ210 8.6 10.1 27.6 28.3 18.8 20.2 

Phy-20-51 DRMTCI14 9.3 10.7 26.2 29.4 19.4 21.6 

Phy-20-52 RH1424 9.5 11 26.7 27.7 19.0 19.4 

Phy-20-53 DRMRCI-128 9.5 11.6 26.7 29.8 18.8 19.7 

Phy-20-54 DRMRSJ276 9.2 12.8 26.1 30.1 21.1 20.6 

Phy-20-55 DRMRHJ908 10.6 11.1 27.2 30.6 17.6 19.3 

Phy-20-56 DRMRHT1913 9.7 11.2 26.3 28.5 19.3 21.8 

Phy-20-57 NPJ-243 9.9 10.5 26.1 29.7 19.4 20.1 

Phy-20-58 NPJ-244 10.3 10.6 25.9 29.4 20.6 22.5 

Phy-20-59 RGN-500 9.7 11.3 26.8 28.9 18.0 22.1 

Phy-20-60 RGN-486 10.8 11.1 26.3 29.1 19.4 21.0 

Phy-20-61 RH1920 9.4 10 25.7 28.4 18.9 19.6 

Phy-20-62 RH1921 10.5 11.2 26.7 29.0 17.9 23.2 

Phy-20-63 TM264 10.3 10.8 25.2 27.8 18.4 22.9 

Phy-20-64 JM-13-3 10.2 13.2 26.8 29.7 19.8 22.9 

Phy-20-65 CAU-RM-4-1-1 10.7 10.9 25.7 30.0 21.0 21.2 

Phy-20-66 JC32 6.1 11.8 27.0 28.0 18.6 22.2 

Phy-20-67 JC36 10.4 12.3 26.6 27.0 19.6 21.9 

Phy-20-68 PBR-450 9.9 14.3 26.7 30.7 18.8 21.1 

Phy-20-69 RH-0725(check) 10.0 13.7 27.3 28.4 19.9 21.0 

Phy-20-70 RGN-229(check) 10.1 13.1 26.6 29.7 20.2 21.9 

 Mean 9.8 11.5 26.6 29.0 19.5 21.4 

CD (p=0.05) 

I=0.48  I= 1.217  I=0.398  

G=NS  G= 0.384  G=1.56  

IxG=NS  IxG= 1.480  IxG=2.21  

IR=Irrigated RF= Rainfed 
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Table 6.3.4 Effect of moisture stress on photosynthetic pigments (mg/gF.W.) at Ludhiana  

Code Entry 

Ludhiana 

Photosynthetic Pigments (mg/gFW)  

Chl a Chl b Total Chl Carotenoids 

IR RF 

Red 

(%) IR RF 

Red 

(%) IR RF 

Red 

(%) IR RF 

Red 

(%) 

Phy-20-40 NPJ-225 1.59 1.11 30.3 0.245 0.236 3.7 1.74 1.35 22.5 0.325 0.282 13.0 

Phy-20-41 DRMR2017-8 1.45 1.38 5.0 0.306 0.273 11.0 1.72 1.68 2.3 0.436 0.402 7.8 

Phy-20-42 DRMR2018-27 1.99 1.41 29.1 0.464 0.246 47.0 2.12 1.88 11.4 0.413 0.408 1.0 

Phy-20-43 DRMR-1222 2.02 1.84 8.7 0.219 0.183 16.3 2.24 2.03 9.4 0.442 0.434 1.8 

Phy-20-44 DRMRCI136 1.79 1.43 20.2 0.404 0.128 68.3 1.92 1.84 4.5 0.426 0.309 27.6 

Phy-20-45 DRMRCI137 1.88 1.57 16.3 0.131 0.105 19.9 1.98 1.70 14.1 0.393 0.299 24.0 

Phy-20-46 DRMR1167 2.03 1.28 36.8 0.341 0.104 69.5 2.08 1.52 27.1 0.424 0.370 12.7 

Phy-20-47 DRMR1188 1.78 1.62 9.1 0.599 0.176 70.6 2.22 1.96 11.7 0.503 0.453 10.0 

Phy-20-48 NPJ214 1.63 1.61 0.9 0.301 0.148 50.8 1.91 1.73 9.9 0.391 0.387 1.0 

Phy-20-49 LES54 1.43 1.17 18.4 0.289 0.123 57.3 1.55 1.45 6.3 0.384 0.351 8.7 

Phy-20-50 NPJ210 1.53 1.33 12.9 0.263 0.106 59.6 1.62 1.59 1.6 0.378 0.370 2.2 

Phy-20-51 DRMTCI14 1.63 1.49 8.6 0.303 0.180 40.7 2.19 1.80 17.5 0.556 0.367 34.1 

Phy-20-52 RH1424 1.98 1.35 31.7 0.221 0.179 19.1 2.20 1.53 30.4 0.393 0.368 6.3 

Phy-20-53 DRMRCI-128 2.01 1.43 28.9 0.206 0.119 42.2 2.12 1.54 27.4 0.542 0.358 33.9 

Phy-20-54 DRMRSJ276 1.70 1.63 4.1 0.318 0.114 64.2 2.01 1.74 13.6 0.412 0.361 12.4 

Phy-20-55 DRMRHJ908 1.51 1.22 19.2 0.502 0.317 37.0 2.02 1.53 23.9 0.444 0.363 18.1 

Phy-20-56 DRMRHT1913 1.82 1.58 13.1 0.525 0.319 39.3 2.10 2.03 3.2 0.471 0.387 17.8 

Phy-20-57 NPJ-243 1.71 1.49 12.8 0.670 0.395 41.1 2.38 1.88 20.7 0.527 0.386 26.8 

Phy-20-58 NPJ-244 1.49 1.25 15.9 0.565 0.355 37.2 2.06 1.61 21.7 0.471 0.394 16.4 

Phy-20-59 RGN-500 1.56 1.23 21.1 0.515 0.320 38.0 2.08 1.55 25.3 0.446 0.366 18.1 

Phy-20-60 RGN-486 1.41 1.27 9.9 0.472 0.455 3.6 1.88 1.72 8.3 0.450 0.389 13.6 

Phy-20-61 RH1920 1.35 1.30 4.3 0.420 0.323 23.3 1.72 1.68 2.3 0.400 0.399 0.4 

Phy-20-62 RH1921 2.89 1.05 63.5 0.542 0.125 77.0 3.01 1.59 47.0 0.533 0.348 34.8 

Phy-20-63 TM264 1.45 1.11 23.4 0.728 0.390 46.5 2.18 1.50 31.2 0.471 0.338 28.3 

Phy-20-64 JM-13-3 1.73 1.37 21.0 0.524 0.257 50.9 1.99 1.89 4.9 0.466 0.393 15.6 

Phy-20-65 CAU-RM-4-1-1 1.79 1.46 18.7 0.470 0.100 78.8 1.93 1.89 2.1 0.421 0.353 16.3 

Phy-20-66 JC32 2.14 1.05 51.2 0.507 0.275 45.8 2.42 1.55 35.8 0.465 0.322 30.7 

Phy-20-67 JC36 2.40 1.40 41.7 0.498 0.241 51.6 2.01 1.90 5.5 0.399 0.384 3.9 

Phy-20-68 PBR-450 1.38 1.20 13.0 0.558 0.322 42.2 1.94 1.54 20.6 0.446 0.355 20.4 

Phy-20-69 RH-0725(check) 2.16 1.40 35.2 0.501 0.348 30.7 2.51 1.90 24.2 0.506 0.407 19.6 

Phy-20-70 RGN-229(check) 1.48 1.11 24.8 0.427 0.387 9.4 1.87 1.54 17.5 0.452 0.394 12.8 

 Mean 1.76 1.36  0.421 0.237  2.05 1.70  0.445 0.371  

CD (p=0.05) 

I=NS   I=0.0168   I=0.123   I=0.021   

G=0.183   G=0.066   G=0.183   G=0.045   

IxG=0.259   IxG=0.097   IxG=0.260   IxG=0.064   

IR=Irrigated RF= Rainfed 
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Table 6.3.5 Effect of moisture stress on  siliquae on main shoot (SMS) at 3 locations 

Code Entry 

Siliquae on main shoot 

Hisar Kanpur Ludhiana 

IR RF Red (%) IR RF Red (%) IR RF Red (%) 

Phy-20-40 NPJ-225 51.1 46.2 9.6 59.5 44.8 25.2 51.9 48.3 6.9 

Phy-20-41 DRMR2017-8 51.1 41.6 18.6 53.2 42.9 19.4 49.5 45.3 8.4 

Phy-20-42 DRMR2018-27 59.5 47 21.0 53.5 34.6 35.3 45.1 40.0 11.4 

Phy-20-43 DRMR-1222 50.1 48.2 3.8 58.0 48.2 16.9 44.9 43.8 2.4 

Phy-20-44 DRMRCI136 42.8 41 4.2 53.5 47.3 11.5 37.5 32.9 12.3 

Phy-20-45 DRMRCI137 57.3 42.2 26.4 51.2 42.5 17.0 45.9 39.1 14.7 

Phy-20-46 DRMR1167 63.3 49.7 21.5 49.1 44.4 9.5 43.5 39.4 9.4 

Phy-20-47 DRMR1188 48.7 47.3 2.9 48.0 39.6 17.5 43.7 41.9 4.1 

Phy-20-48 NPJ214 53.3 44.7 16.1 58.4 54.2 7.2 40.6 33.6 17.2 

Phy-20-49 LES54 51.6 48 7.0 49.5 41.3 16.6 51.3 45.5 11.3 

Phy-20-50 NPJ210 57.9 43.9 24.2 59.3 50.5 14.8 45.8 42.2 7.9 

Phy-20-51 DRMTCI14 47.6 45.5 4.4 50.2 47.3 5.7 44.7 39.1 12.4 

Phy-20-52 RH1424 55.7 44.8 19.6 54.3 44.5 18.0 45.2 39.9 11.8 

Phy-20-53 DRMRCI-128 47.7 39.8 16.6 53.1 39.8 13.3 49.3 46.6 5.5 

Phy-20-54 DRMRSJ276 59.5 41.8 29.7 49.7 46.2 7.0 50.1 41.3 17.7 

Phy-20-55 DRMRHJ908 49.6 44.4 10.5 57.4 50.1 12.7 51.7 33.0 36.2 

Phy-20-56 DRMRHT1913 56 54.5 2.7 56.3 50.7 9.9 48.0 44.5 7.2 

Phy-20-57 NPJ-243 46.9 43.2 7.9 43.5 38.3 11.9 39.7 34.9 12.1 

Phy-20-58 NPJ-244 56.5 45.7 19.1 56.8 45.8 19.4 45.8 43.5 5.1 

Phy-20-59 RGN-500 55.1 45.8 16.9 51.6 43.5 15.7 55.6 46.1 17.1 

Phy-20-60 RGN-486 53.4 51.6 3.4 53.5 45.7 14.6 51.3 46.9 8.5 

Phy-20-61 RH1920 53.3 46.4 12.9 46.8 41.4 12.2 42.6 40.8 4.2 

Phy-20-62 RH1921 52.5 51.3 2.3 44.8 40.2 10.3 45.9 44.2 3.8 

Phy-20-63 TM264 54 53.4 1.1 61.5 44.3 28.0 47.7 39.8 16.6 

Phy-20-64 JM-13-3 48.4 46.5 3.9 55.1 41.8 24.1 43.3 36.4 15.9 

Phy-20-65 CAU-RM-4-1-1 49.4 47.4 4.0 54.3 44.5 18.0 39.0 38.5 1.3 

Phy-20-66 JC32 50.3 48.8 3.0 57.1 46.2 19.1 39.8 37.5 5.8 

Phy-20-67 JC36 46.8 46.1 1.5 43.5 35.3 18.8 43.5 43.1 1.0 

Phy-20-68 PBR-450 59.1 40.9 30.8 51.4 34.3 33.3 43.3 38.3 11.4 

Phy-20-69 RH-0725(check) 51.6 49.4 4.3 43.2 37.1 24.1 48.7 46.3 4.9 

Phy-20-70 RGN-229(check) 55.9 50.3 10.0 51.5 48.0 6.8 48.9 44.7 8.7 

 Mean 52.8 46.4  52.9 48.7  45.9 41.2  

CD (p=0.05) 

I=1.469   I=2.1   I=3.76   

G=5.783   G=0.5   G=8.15   

IxG=NS   IxG=2.9   IxG=ns   

IR=Irrigated RF= Rainfed 
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Table 6.3.6 Effect of moisture stress on seeds per siliqua at 3 locations in Indian mustard 

Code Entry 

Seeds/siliqua 

Hisar Kanpur Ludhiana 

IR RF Red (%) IR RF Red (%) IR RF Red (%) 

Phy-20-40 NPJ-225 13.7 13.2 3.6 13.9 13.1 5.7 12.3 11.8 4.1 

Phy-20-41 DRMR2017-8 13.9 12.3 11.8 14.2 12.3 13.4 14.5 12.2 16.1 

Phy-20-42 DRMR2018-27 14.2 12.3 12.9 14.2 10.8 23.9 12.8 11.8 7.8 

Phy-20-43 DRMR-1222 13.5 12.0 10.7 16.0 14.3 10.6 12.6 11.0 13.2 

Phy-20-44 DRMRCI136 13.1 12.8 2.3 14.5 13.5 6.9 11.2 10.7 4.6 

Phy-20-45 DRMRCI137 12.4 11.3 9.3 14.8 14.1 4.7 11.1 10.2 8.1 

Phy-20-46 DRMR1167 13.5 10.8 20.1 13.3 12.5 6.0 12.3 10.7 13.0 

Phy-20-47 DRMR1188 12.0 11.8 2.0 15.8 14.8 6.3 12.6 12.1 4.0 

Phy-20-48 NPJ214 13.6 13.0 4.3 14.8 14.2 4.1 12.4 10.9 12.1 

Phy-20-49 LES54 14.0 12.7 9.0 14.0 13.5 3.6 11.7 9.4 19.4 

Phy-20-50 NPJ210 13.8 12.1 12.4 14.5 13.3 8.3 11.8 10.8 8.5 

Phy-20-51 DRMTCI14 13.5 11.2 16.9 14.8 14.4 2.7 12.1 11.6 4.1 

Phy-20-52 RH1424 13.4 12.9 3.7 13.5 13.2 2.2 12.2 11.5 5.5 

Phy-20-53 DRMRCI-128 13.6 13.1 3.7 12.5 12.1 3.2 12.1 9.5 20.9 

Phy-20-54 DRMRSJ276 12.4 10.9 12.3 14.2 13.7 3.5 12.0 11.4 5.0 

Phy-20-55 DRMRHJ908 13.0 11.7 10.3 14.2 13.8 2.8 13.0 12.5 3.6 

Phy-20-56 DRMRHT1913 13.5 12.5 7.3 12.0 9.7 19.2 13.1 12.4 5.3 

Phy-20-57 NPJ-243 13.8 13.2 4.5 14.1 13.3 5.7 12.2 10.9 10.9 

Phy-20-58 NPJ-244 13.8 12.8 7.3 14.2 13.5 4.9 11.8 11.5 2.5 

Phy-20-59 RGN-500 13.2 10.9 17.7 12.1 11.3 6.6 12.9 11.6 10.1 

Phy-20-60 RGN-486 11.7 11.7 0.4 12.0 10.8 10.0 12.4 10.6 14.5 

Phy-20-61 RH1920 12.7 12.3 3.3 14.1 13.2 6.4 11.9 11.1 7.1 

Phy-20-62 RH1921 12.6 12.3 2.1 14.0 13.5 3.6 12.6 12.1 4.5 

Phy-20-63 TM264 12.3 11.7 4.7 14.0 13.0 7.1 11.1 10.6 4.5 

Phy-20-64 JM-13-3 12.1 11.5 5.1 13.5 12.2 9.6 13.5 13.1 3.0 

Phy-20-65 CAU-RM-4-1-1 12.9 12.4 3.9 14.1 11.0 22.0 12.7 11.0 13.4 

Phy-20-66 JC32 13.7 13.0 5.2 15.2 14.1 7.2 13.9 10.9 21.6 

Phy-20-67 JC36 12.8 12.6 1.5 15.1 13.5 10.6 9.5 8.6 9.2 

Phy-20-68 PBR-450 12.7 9.8 22.9 16.1 13.3 17.4 12.2 10.9 10.7 

Phy-20-69 RH-0725(check) 13.8 13.1 5.0 11.8 11.0 6.8 13.0 11.2 14.1 

Phy-20-70 RGN-229(check) 12.9 11.9 7.4 15.2 12.8 15.8 13.1 11.1 15.3 

 Mean 13.2 12.1  14.1 12.9  12.3 11.1  

CD (p=0.05) 

I=0.297   I=0.6   I=0.21   

G=1.168   G=0.1   G=1.49   

IxG=NS   IxG=0.9   IxG=2.1   

IR=Irrigated RF= Rainfed 
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Table 6.3. 7: Effect of moisture stress on 1000 seed weight at 3 locations in Indian mustard  

Code Entry 

1000 seed weight (g) 

Hisar Kanpur Ludhiana  

IR RF Red (%) IR RF Red (%) IR RF Red (%) 

Phy-20-40 NPJ-225 5.7 5.5 2.3 6.0 5.6 6.7 5.5 4.6 16.6 

Phy-20-41 DRMR2017-8 4.7 4.4 7.4 6.1 4.5 26.2 6.0 5.5 9.8 

Phy-20-42 DRMR2018-27 6.5 6.3 3.4 5.8 5.4 6.9 6.5 4.5 31.2 

Phy-20-43 DRMR-1222 5.4 5.4 0.9 6.6 6.2 6.1 6.4 4.9 22.9 

Phy-20-44 DRMRCI136 4.8 4.3 10.5 6.6 3.5 47.0 7.9 4.8 39.4 

Phy-20-45 DRMRCI137 5.8 4.7 18.8 6.1 5.4 11.5 6.1 4.5 26.0 

Phy-20-46 DRMR1167 6.3 4.9 22.0 5.8 5.6 3.4 6.2 6.0 3.6 

Phy-20-47 DRMR1188 5.5 5.4 2.2 6.0 5.5 8.3 5.6 5.4 3.6 

Phy-20-48 NPJ214 5.8 5.2 10.4 5.1 5.0 2.0 7.7 5.4 30.2 

Phy-20-49 LES54 5.5 5.0 9.3 4.5 4.0 1.1 5.9 5.4 8.5 

Phy-20-50 NPJ210 4.7 4.5 5.5 5.6 5.5 1.8 5.2 4.5 13.5 

Phy-20-51 DRMTCI14 5.3 5.0 4.7 5.1 5.0 2.0 9.3 5.2 44.7 

Phy-20-52 RH1424 5.8 5.5 5.5 6.1 6.0 4.9 7.2 5.9 18.7 

Phy-20-53 DRMRCI-128 6.0 5.0 16.8 6.1 4.8 21.3 6.4 5.0 22.3 

Phy-20-54 DRMRSJ276 5.7 5.4 6.1 5.3 5.2 1.9 6.0 4.3 28.6 

Phy-20-55 DRMRHJ908 5.8 5.0 14.2 5.6 5.1 9.0 5.5 5.1 5.6 

Phy-20-56 DRMRHT1913 6.6 6.6 0.8 5.7 5.5 3.5 5.1 4.7 6.2 

Phy-20-57 NPJ-243 4.1 3.9 5.6 6.6 6.3 4.5 6.7 4.6 30.9 

Phy-20-58 NPJ-244 4.9 3.9 18.9 6.6 5.6 15.2 6.8 5.2 22.8 

Phy-20-59 RGN-500 5.3 5.1 3.8 6.0 4.3 28.3 5.0 4.3 14.0 

Phy-20-60 RGN-486 6.2 4.8 23.5 5.1 5.0 2.0 6.1 4.9 19.8 

Phy-20-61 RH1920 3.9 3.6 9.2 7.5 6.3 16.0 6.3 5.8 8.5 

Phy-20-62 RH1921 4.7 4.5 5.6 7.3 6.9 5.5 5.9 5.4 8.5 

Phy-20-63 TM264 4.5 4.3 4.7 7.0 6.3 10.0 6.6 6.1 8.0 

Phy-20-64 JM-13-3 6.5 5.7 12.7 5.9 5.8 1.7 5.1 4.7 7.7 

Phy-20-65 CAU-RM-4-1-1 4.3 4.0 6.7 5.0 4.9 2.0 5.4 4.8 11.2 

Phy-20-66 JC32 4.9 4.8 2.9 3.3 3.0 9.0 6.1 4.6 25.7 

Phy-20-67 JC36 5.2 5.1 1.6 3.5 3.3 5.7 6.0 4.6 24.6 

Phy-20-68 PBR-450 5.6 4.6 17.9 5.6 5.4 3.6 6.0 5.8 3.8 

Phy-20-69 RH-0725(check) 4.5 4.3 5.6 4.7 4.5 4.3 7.0 5.8 17.1 

Phy-20-70 RGN-229(check) 4.4 4.3 2.3 5.4 5.2 3.7 5.4 4.9 10.6 

 Mean 5.3 4.9  5.7 5.2  6.2 5.1  

CD (p=0.05) 

I=0.140   I=0.3   I=2.93   

G=0.530   G=0.1   G=1.95   

IxG=NS   IxG=0.4   IxG=3.96   

IR=Irrigated RF= Rainfed 
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Table 6.3.8 Effect of moisture stress on biological yield at 4 locations 

Code Entry 

Biological yield  

Bharatpur (kg/ha) Hisar (g/plant) Kanpur (g/plant) Ludhiana (kg/ha)  

IR RF Red (%) IR RF Red (%) IR RF Red (%) IR RF Red (%) 

Phy-20-40 NPJ-225 1578 903 42.8 92.7 82.1 11.4 120.1 65.8 45.2 9156 5511 39.8 

Phy-20-41 DRMR2017-8 1311 1043 20.5 70 58.3 16.7 160.5 100.7 37.3 7563 6133 18.9 

Phy-20-42 DRMR2018-27 933 797 14.6 57.2 45.7 20.1 220.1 101.5 53.9 8089 5422 33 

Phy-20-43 DRMR-1222 1089 966 11.3 63.6 51.9 18.4 120.2 105.3 12.4 8533 5467 35.9 

Phy-20-44 DRMRCI136 1044 947.0 9.4 57.2 48.1 16 220 95.8 56.5 7244 4667 35.6 

Phy-20-45 DRMRCI137 1800 1136.0 36.9 77.2 51.5 33 240 170.7 29 8222 6444 21.6 

Phy-20-46 DRMR1167 1311 895.0 31.7 91.4 42.7 53 191 130.3 31.8 5111 4889 4.3 

Phy-20-47 DRMR1188 1289 907.0 29.7 62.9 55.3 12 281 120.9 56.9 7511 5600 25.4 

Phy-20-48 NPJ214 907 728.0 19.7 89.1 60.6 32 211 110.5 47.5 5333 4489 15.8 

Phy-20-49 LES54 1289 887.0 31.2 99.1 65.7 34 170 95.9 43.7 7511 4400 41.4 

Phy-20-50 NPJ210 733 739.0 0.7 63.1 48.3 24 201 110.8 44.8 4178 2889 30.9 

Phy-20-51 DRMTCI14 1311 1260.0 3.9 48.1 42.0 13 211 118.6 43.7 8178 5778 29.3 

Phy-20-52 RH1424 1400 907.0 35.2 64.0 50.8 21 80 40.5 49.6 7289 5333 26.8 

Phy-20-53 DRMRCI-128 1267 1102.0 13.0 75.4 49.8 34 110 45.8 58.4 7244 5644 22.1 

Phy-20-54 DRMRSJ276 1089 855.0 21.5 75.4 58.7 22 140 135.7 3.3 7111 5244 26.3 

Phy-20-55 DRMRHJ908 1756 938.0 46.6 83.6 59.7 29 105 95.9 8.7 7911 4356 44.9 

Phy-20-56 DRMRHT1913 1222 992.0 18.8 66.3 60.2 9 111 102.3 7.7 8933 5734 35.8 

Phy-20-57 NPJ-243 1244 862.0 30.7 64.0 45.3 29 121 80.5 33.2 8000 3556 55.6 

Phy-20-58 NPJ-244 1133 854.0 24.6 86.8 68.7 21 161 90.3 43.8 7467 5422 27.4 

Phy-20-59 RGN-500 1133 1169.0 3.1 71.8 52.3 27 180 90.1 50.1 7911 5333 32.6 

Phy-20-60 RGN-486 1311 807.0 38.4 100.9 79.0 22 121 95.8 20.6 9511 5156 45.8 

Phy-20-61 RH1920 1311 974.0 25.7 90.9 70.1 23 140 100.9 27.9 7644 5644 26.2 

Phy-20-62 RH1921 1311 1243.0 5.2 80.0 62.6 22 240 140.5 41.5 7778 5333 31.4 

Phy-20-63 TM264 1000 907.0 9.3 83.6 56.7 32 121 100.8 16.6 7289 4489 38.4 

Phy-20-64 JM-13-3 1267 1156.0 8.7 82.3 73.5 11 131 70.7 45.8 5644 4667 17.3 

Phy-20-65 CAU-RM-4-1-1 1644 853.0 48.1 95.9 79.0 18 210 75.3 64.2 7467 5111 31.5 

Phy-20-66 JC32 504 482.0 4.5 84.5 64.3 24 201 100.9 49.8 7689 3556 53.8 

Phy-20-67 JC36 1067 828.0 22.4 56.0 51.7 8 156 105.5 32.2 8000 3644 54.4 

Phy-20-68 PBR-450 1111 799.0 28.1 91.4 51.3 44 121 90.3 25.1 6756 2089 69.1 

Phy-20-69 RH-0725(check) 1311.0 1049.0 20.0 70.9 57.7 19 181 80.5 55.5 7449 4667 37.4 

Phy-20-70 RGN-229(check) 2311 1252.0 45.8 89.1 69.3 22 160 125.4 21.8 8889 6889 22.5 

 Mean 1225 943.0 33.1 76.9 58.5  167 100.1  7504 4953  

CD (p=0.05) 

I=117.4   I=2.795   I=5.1   I=93.9   

G=462.2   G=9.116   G=1.3   G=369.8   

IxG=NS   IxG=NS   IxG=7.2   IxG=523.0   

IR= Irrigated RF= Rainfed 
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Table 6.3.9 Effect of moisture stress on seed yield at 4 locations 

Code Entry 

Seed yield  

Bharatpur (kg/ha) Hisar (g/plant) Kanpur (g/plant) Ludhiana (kg/ha)  

IR RF Red (%) IR RF 

Red 

(%) IR RF Red (%) IR RF Red (%) 

Phy-20-40 NPJ-225 468.7 212.1 54.7 21.0 17.9 14.8 26.3 12.5 52.5 2073 1340 35.4 

Phy-20-41 DRMR2017-8 395.8 293.4 25.9 13.8 11.9 13.8 28.4 15.8 44.4 1475 1172 20.6 

Phy-20-42 DRMR2018-27 268.7 252.1 6.2 15.1 9.5 37.1 54.3 14.8 72.7 1650 1191 27.8 

Phy-20-43 DRMR-1222 301.6 290 3.8 19.8 15.7 20.7 24.8 23.2 6.5 1867 1286 31.1 

Phy-20-44 DRMRCI136 294.9 281.1 4.7 16.9 10.7 36.7 56.2 22.2 60.5 1773 1277 28 

Phy-20-45 DRMRCI137 303.6 341.7 12.5 22.4 12.1 46.0 52.5 28.3 46.1 1532 1264 17.5 

Phy-20-46 DRMR1167 262.2 262.1 0.0 22.6 11.8 47.8 35.7 8.4 76.5 1047 1004 4.2 

Phy-20-47 DRMR1188 260.7 284.5 9.1 15.9 14.2 10.7 64.2 20.9 67.4 1774 1306 26.4 

Phy-20-48 NPJ214 289.8 243.8 15.9 19.6 14.5 26.0 62.7 19.4 69.1 1172 1068 8.9 

Phy-20-49 LES54 357.3 309.5 13.4 19.4 15.5 20.1 39.1 22.0 43.7 1640 1104 32.7 

Phy-20-50 NPJ210 237.1 244.1 3.0 16.7 13.7 18.0 38.9 13.6 65.0 1109 869 21.6 

Phy-20-51 DRMTCI14 313.8 365.7 16.5 12.2 9.4 23.0 37.3 18.1 51.5 1615 1199 25.8 

Phy-20-52 RH1424 338.2 306.3 9.4 15.9 12.8 19.5 18.1 9.0 48.6 1743 1224 29.8 

Phy-20-53 DRMRCI-128 324.0 340.2 5.0 19.2 12.3 35.9 26.3 11.9 54.7 1810 1237 31.6 

Phy-20-54 DRMRSJ276 295.6 256.2 13.3 19.7 10.7 45.7 35.3 29.6 16.1 1258 1054 16.2 

Phy-20-55 DRMRHJ908 524.2 302.1 42.4 16.4 13.2 19.5 35.8 31.7 11.5 1874 1176 37.2 

Phy-20-56 DRMRHT1913 318.2 299.2 6.0 15.8 14.6 7.6 43.0 15.9 63.0 1975 1351 31.6 

Phy-20-57 NPJ-243 314.4 277.7 11.7 14.7 9.7 34.0 30.6 10.3 66.3 1605 1387 13.6 

Phy-20-58 NPJ-244 325.8 290.0 11.0 16.2 11.2 30.9 47.8 19.1 60.0 1744 1298 25.6 

Phy-20-59 RGN-500 281.1 364.2 29.6 17.2 11.6 32.6 41.2 17.9 56.6 1786 1267 29.1 

Phy-20-60 RGN-486 328.4 257.2 21.7 19.4 12.1 37.6 30.3 25.7 15.2 1913 1207 36.9 

Phy-20-61 RH1920 314.0 315.2 0.4 19.8 12.0 39.4 26.5 15.3 42.3 1689 1183 29.9 

Phy-20-62 RH1921 311.3 365.2 17.3 18.1 14.3 21.0 43.3 24.7 45.0 1604 1310 18.3 

Phy-20-63 TM264 288.9 295.6 2.3 19.4 11.8 39.2 28.7 12.5 56.4 1480 1135 23.3 

Phy-20-64 JM-13-3 239.3 359.1 50.1 17.9 14.8 17.3 27.5 14.5 47.3 1073 1011 5.8 

Phy-20-65 CAU-RM-4-1-1 410.0 269.6 34.2 21.3 17.4 18.3 55.2 15.5 71.9 1340 1001 25.3 

Phy-20-66 JC32 130.0 159.5 22.7 22.4 13.9 37.9 50.9 16.5 67.6 1656 1032 37.7 

Phy-20-67 JC36 273.8 247.7 9.5 12.9 12.0 7.0 23.5 17.5 25.5 1887 1235 34.6 

Phy-20-68 PBR-450 292.4 232.5 20.5 19.4 10.7 44.8 20.5 15.6 23.9 1414 1042 26.3 

Phy-20-69 RH-0725(check) 354.0 339.7 4.0 18.6 15.3 17.7 37.7 16.1 57.3 1971 1188 39.7 

Phy-20-70 RGN-229(check) 357.1 342.6 4.1 21.7 15.5 28.6 23.8 18.8 21.0 1647 1186 28 

 Mean 315.3 290.3  18.1 13  38 18.0  1619 1181  

CD (p=0.05) 

I=NS   I=0.638   I=1.5   I=43.4   

G=NS 
  

G=2.51

3 
 

 G=0.4   G=171.2   

IxG=NS 
  

IxG=N

S 
 

 

IxG=2.

1   IxG=242.1   

IR= Irrigated RF= Rainfed 
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Table 6.3.10 Effect of moisture stress on harvest index at 4 locations 

Code Entry 

HI (%) 

Bharatpur Hisar Kanpur Ludhiana  

IR RF IR RF RF IR RF IR 

Phy-20-40 NPJ-225 28.9 24.4 22.7 21.8 21.9 19.0 24.3 22.6 

Phy-20-41 DRMR2017-8 29.9 28.2 20.4 19.7 17.7 15.7 19.5 19.1 

Phy-20-42 DRMR2018-27 28.8 31.8 26.5 20.9 24.7 14.6 22.0 20.4 

Phy-20-43 DRMR-1222 27.3 29.9 31.1 30.3 20.6 22.6 23.5 21.9 

Phy-20-44 DRMRCI136 28.3 31.2 29.5 22.4 25.5 23.2 27.4 24.5 

Phy-20-45 DRMRCI137 20.2 30.1 32.8 20.0 21.8 16.6 19.6 18.6 

Phy-20-46 DRMR1167 22.1 29.3 26.9 22.7 18.7 6.4 20.5 20.5 

Phy-20-47 DRMR1188 22.5 31.4 25.6 25.4 22.9 17.3 23.6 23.3 

Phy-20-48 NPJ214 32.0 34.1 22.0 23.9 29.8 17.6 23.8 22.0 

Phy-20-49 LES54 27.8 34.9 19.6 23.6 23.0 22.9 25.1 21.8 

Phy-20-50 NPJ210 32.6 34.8 26.4 28.4 19.4 12.3 30.1 26.5 

Phy-20-51 DRMTCI14 24.1 29.2 25.5 22.4 17.7 15.3 20.8 19.8 

Phy-20-52 RH1424 25.1 33.8 24.8 25.1 22.5 22.9 23.9 23.0 

Phy-20-53 DRMRCI-128 25.5 31.1 25.4 24.6 23.9 25.9 25.0 21.9 

Phy-20-54 DRMRSJ276 27.2 29.9 28.1 15.9 18.5 21.8 20.1 17.7 

Phy-20-55 DRMRHJ908 28.8 32.2 19.6 22.1 34.1 33.0 27.0 23.7 

Phy-20-56 DRMRHT1913 25.7 30.1 23.9 24.3 22.5 14.4 23.6 22.1 

Phy-20-57 NPJ-243 25.0 32.1 22.9 21.5 25.4 12.8 29.0 21.1 

Phy-20-58 NPJ-244 28.5 33.9 18.7 16.3 29.8 21.2 23.9 23.4 

Phy-20-59 RGN-500 24.9 31.2 24.0 22.2 27.8 19.7 23.8 22.6 

Phy-20-60 RGN-486 25.1 33.3 19.2 15.3 25.1 24.8 23.4 20.1 

Phy-20-61 RH1920 24.0 32.4 21.8 16.4 18.9 15.2 22.1 21.0 

Phy-20-62 RH1921 23.7 29.5 22.6 22.9 18.0 17.8 24.6 20.6 

Phy-20-63 TM264 28.8 32.4 23.3 20.9 23.8 12.4 25.3 20.3 

Phy-20-64 JM-13-3 21.3 31.0 21.7 20.2 21.1 20.5 21.7 19.0 

Phy-20-65 CAU-RM-4-1-1 25.2 31.2 22.2 22.1 26.3 20.6 19.6 18.0 

Phy-20-66 JC32 26.1 34.0 26.5 21.6 25.3 16.4 29.0 21.5 

Phy-20-67 JC36 24.7 29.8 23.0 23.3 15.1 16.5 33.9 23.6 

Phy-20-68 PBR-450 26.3 28.6 25.0 19.9 17.0 17.2 29.9 20.9 

Phy-20-69 RH-0725(check) 26.9 32.3 26.3 26.5 20.9 20.0 26.5 25.5 

Phy-20-70 RGN-229(check) 19.3 27.7 24.3 22.4 14.8 15.0 18.5 17.2 

 Mean 28.9 31.2 24.2 22.1 22.7 18.5 24.2 21.4 

CD (p=0.05) 

I=NS  I=NS  I=0.3  I=0.587  

G=NS  G=2.201  G=0.1  G=2.31  

IxG=NS  IxG=NS  IxG=0.4  IxG=3.27  

IR= Irrigated RF= Rainfed 
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Table 6.3.11 Effect of moisture stress on oil content at Hisar and Ludhiana 

Code Entry 

Oil content (%) 

Hisar Ludhiana  

IR RF Red (%) IR RF Red (%) 

Phy-20-40 NPJ-225 39.8 39.8 0.4 41.0 40.9 0.2 

Phy-20-41 DRMR2017-8 39.7 38.8 2.3 40.6 38.7 4.6 

Phy-20-42 DRMR2018-27 39.5 38.8 1.9 40.2 40.2 0.1 

Phy-20-43 DRMR-1222 38.7 39.7 1.0 40.1 39.9 0.6 

Phy-20-44 DRMRCI136 39.4 39.6 0.6 41.4 40.6 1.8 

Phy-20-45 DRMRCI137 39.6 38.9 2.7 40.9 40.7 0.5 

Phy-20-46 DRMR1167 39.7 38.8 2.5 42.1 42.0 0.4 

Phy-20-47 DRMR1188 40.1 39.3 1.0 41.2 39.9 3.2 

Phy-20-48 NPJ214 40.0 39.4 1.6 41.9 39.5 5.6 

Phy-20-49 LES54 40.0 39.1 2.4 41.2 39.7 3.8 

Phy-20-50 NPJ210 39.8 39.6 0.6 42.7 38.8 9.1 

Phy-20-51 DRMTCI14 40.0 38.9 2.1 41.4 39.5 4.6 

Phy-20-52 RH1424 39.8 38.8 2.5 43.1 41.1 4.6 

Phy-20-53 DRMRCI-128 39.7 38.9 2.0 42.1 41.3 2.0 

Phy-20-54 DRMRSJ276 39.8 38.9 2.3 42.1 40.8 2.9 

Phy-20-55 DRMRHJ908 39.7 39.1 1.5 40.8 40.7 0.2 

Phy-20-56 DRMRHT1913 39.5 39.4 0.4 41.8 41.5 0.7 

Phy-20-57 NPJ-243 38.8 38.5 0.9 41.3 39.9 3.4 

Phy-20-58 NPJ-244 38.7 38.6 0.8 42.1 41.0 2.6 

Phy-20-59 RGN-500 39.6 39.5 0.4 41.7 41.1 1.5 

Phy-20-60 RGN-486 39.5 38.7 1.9 41.2 40.0 2.7 

Phy-20-61 RH1920 39.7 38.6 2.6 42.2 41.2 2.3 

Phy-20-62 RH1921 39.8 38.8 2.5 41.8 40.6 2.9 

Phy-20-63 TM264 39.5 39.5 0.8 41.3 40.1 2.9 

Phy-20-64 JM-13-3 39.9 39.2 1.9 41.3 41.0 0.8 

Phy-20-65 CAU-RM-4-1-1 40.0 39.7 0.9 40.6 40.2 1.0 

Phy-20-66 JC32 39.4 38.8 1.6 39.7 38.3 3.6 

Phy-20-67 JC36 39.6 38.9 0.5 41.4 40.5 2.2 

Phy-20-68 PBR-450 39.7 39.7 2.8 42.0 39.9 5.0 

Phy-20-69 RH-0725(check) 39.7 39.8 1.5 42.0 41.1 2.2 

Phy-20-70 RGN-229(check) 40.1 38.9 1.7 42.5 41.6 2.2 

 Mean 39.6 39.1  41.5 40.4  

CD (p=0.05) 

I=0.205   I=0.476   

G=NS   G=1.13   

IxG=NS   IxG=1.58   

IR= Irrigated RF= Rainfed 

 

mailto:CD@5%25


 
 

PHY 21 

 

Table 6.3.12 Effect of moisture stress on drought susceptibility and yield stability indices 

Code Entry 

Drought susceptibility index (DSI) Yield stability index (YSI) 

Hisar Kanpur Ludhiana Bharatpur Hisar Kanpur Ludhiana 

Phy-20-40 NPJ-225 0.49 1.00 1.31 0.45 0.865 0.475 0.646 

Phy-20-41 DRMR2017-8 0.45 0.85 0.76 0.74 0.860 0.556 0.794 

Phy-20-42 DRMR2018-27 1.21 1.39 1.03 0.94 0.637 0.273 0.722 

Phy-20-43 DRMR-1222 0.67 0.12 1.15 0.96 0.796 0.935 0.689 

Phy-20-44 DRMRCI136 1.19 1.16 1.03 0.95 0.627 0.395 0.720 

Phy-20-45 DRMRCI137 1.76 0.88 0.65 1.13 0.403 0.539 0.825 

Phy-20-46 DRMR1167 1.99 1.46 0.15 1.00 0.388 0.235 0.958 

Phy-20-47 DRMR1188 0.36 1.29 0.97 1.09 0.884 0.326 0.736 

Phy-20-48 NPJ214 0.85 1.32 0.33 0.84 0.744 0.309 0.911 

Phy-20-49 LES54 0.66 0.84 1.21 0.87 0.791 0.563 0.673 

Phy-20-50 NPJ210 0.58 1.25 0.80 1.03 0.828 0.350 0.784 

Phy-20-51 DRMTCI14 0.76 0.99 0.95 1.17 0.768 0.485 0.742 

Phy-20-52 RH1424 0.65 0.96 1.10 0.91 0.802 0.499 0.702 

Phy-20-53 DRMRCI-128 1.18 1.05 1.17 1.05 0.648 0.452 0.684 

Phy-20-54 DRMRSJ276 1.53 0.31 0.60 0.87 0.474 0.839 0.838 

Phy-20-55 DRMRHJ908 0.64 0.22 1.38 0.58 0.806 0.885 0.628 

Phy-20-56 DRMRHT1913 0.26 1.21 1.17 0.94 0.909 0.370 0.684 

Phy-20-57 NPJ-243 1.11 1.27 0.50 0.88 0.661 0.337 0.864 

Phy-20-58 NPJ-244 1.01 1.15 0.94 0.89 0.697 0.400 0.744 

Phy-20-59 RGN-500 1.07 1.08 1.07 1.30 0.683 0.434 0.709 

Phy-20-60 RGN-486 1.23 0.29 1.36 0.78 0.625 0.848 0.631 

Phy-20-61 RH1920 1.37 0.81 1.11 1.00 0.579 0.577 0.701 

Phy-20-62 RH1921 0.67 0.82 0.68 1.17 0.798 0.570 0.817 

Phy-20-63 TM264 1.28 1.08 0.86 1.02 0.606 0.436 0.767 

Phy-20-64 JM-13-3 0.56 0.91 0.21 1.50 0.830 0.527 0.942 

Phy-20-65 CAU-RM-4-1-1 0.59 1.38 0.94 0.66 0.815 0.281 0.747 

Phy-20-66 JC32 1.24 1.29 1.39 1.23 0.620 0.324 0.623 

Phy-20-67 JC36 0.23 0.49 1.28 0.90 0.930 0.745 0.654 

Phy-20-68 PBR-450 1.81 0.46 0.97 0.80 0.449 0.761 0.737 

Phy-20-69 RH-0725(check) 0.59 1.10 1.47 0.96 0.826 0.427 0.603 

Phy-20-70 RGN-229(check) 0.93 0.40 1.03 0.96 0.713 0.790 0.720 

 Mean 0.93 0.93 0.95  0.715 0.514 0.742 

IR= Irrigated RF= Rainfed 
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Table 6.4.1 Effect of terminal heat stress on canopy tempearture (CT) and canopy temperature depression (CTD) in Indian mustard  

Code Enty 

Canopy temperatire (
Œ

C) Canopy temperature depression (
o
C) 

Bhartpur Hisar Ludhiana Bhartpur Hisar Ludhiana 

NS LS NS LS NS LS NS LS NS LS NS LS 

Phy71 PDZ-14 11 21.3 25.6 27.0 21.4 20.4 -7.0 -6.7 -5.6 -3.0 -1.5 -2.15 

Phy72 DRMR 2017-27 10.2 22.2 29.2 29.3 21.1 21.6 -7.8 -5.8 -4.6 -2.5 -2.3 -2.15 

Phy73 DRMR2018-27 11.4 21.7 28.2 28.1 20.3 21.2 -6.6 -6.3 -5.8 -3.5 -2.4 -1.05 

Phy74 DRMR1167 10.7 21.1 27.2 27.9 20.5 19.4 -7.3 -6.9 -3.9 -3.6 -2.1 -1.10 

Phy75 DRMR1188 10.6 21 30.0 30.1 20.9 20.8 -7.4 -7.0 -3.4 -2.3 -1.9 -0.80 

Phy76 DRMRCI133 10.3 21.6 28.5 28.1 21.2 19.8 -7.7 -6.4 -4.3 -4.2 -1.3 -0.45 

Phy77 DRMRCI134 11.3 21.6 28.3 28.1 21.2 19.5 -6.7 -6.4 -4.2 -4.0 -1.4 -0.90 

Phy78 DRMRCI130 11.1 21.5 27.1 27.9 20.1 18.6 -6.9 -6.5 -3.9 -3.5 -1.3 -0.70 

Phy79 DRMR2018-19 11.2 23.5 30.1 30.3 20.5 19.7 -6.8 -4.5 -3.6 -1.9 -2.1 -0.20 

Phy80 DRMRHJ2520 10.6 20.9 29.2 29.4 19.7 19.7 -7.4 -7.1 -4.1 -3.5 -2.9 -0.05 

Phy81 DRMR2059 12 23.7 29.8 29.6 21.8 19.2 -6.0 -4.3 -3.7 -1.8 -3.0 -0.30 

Phy82 Raj Vijay mustard  -2(LR) 12.2 22.5 29.8 30.8 20.8 19.8 -5.8 -5.5 -4.3 -2.3 -1.9 -0.25 

Phy83 DRMRHT13-28-8 12.0 22.4 29.2 30.0 20.6 19.4 -6.0 -5.6 -5.1 -3.0 -2.8 -0.55 

Phy84 RH1999-19 11.8 22.2 29.0 29.2 20.5 19.5 -6.2 -5.8 -4.7 -4.0 -2.3 -0.65 

Phy85 RH1999-22 11.8 22.2 28.0 28.3 20.8 20.1 -6.2 -5.8 -4.7 -4.8 -2.1 -0.20 

Phy86 KMR(L)-20-5 12.8 22.8 28.4 28.7 21.2 19.6 -5.2 -5.2 -4.6 -4.3 -2.5 -0.85 

Phy87 KMR(L)-20-6 13.4 23.7 28.9 29.1 19.2 18.5 -4.6 -4.3 -4.9 -2.9 -3.7 -1.00 

Phy88 NPJ-245 12.5 22.2 26.7 27.8 19.3 20.2 -5.5 -5.8 -4.3 -3.9 -3.9 -0.50 

Phy89 NPJ-246 12.4 21.8 27.8 27.7 20.0 19.9 -5.6 -6.2 -4.1 -3.3 -1.9 -0.85 

Phy90 PAB-2014-4 12.1 22.4 29.6 29.6 20.1 18.7 -5.9 -5.6 -4.5 -3.6 -4.3 -1.10 

Phy91 PRL-2017-2 12.6 22.9 27.8 28.2 19.7 18.1 -5.4 -5.1 -3.1 -1.9 -3.4 -0.30 

Phy92 RGN-494 12.9 22.9 29.7 29.8 19.1 19.5 -5.1 -5.1 -4.0 -3.5 -3.9 -0.95 

Phy93 RGN488 12.2 22.5 29.2 28.9 19.9 19.4 -5.8 -5.5 -3.3 -3.4 -3.7 -0.25 

Phy94 TM179-2 11.8 22.1 26.6 26.7 19.8 19.1 -6.2 -5.9 -3.6 -3.5 -3.3 -0.20 

Phy95 HUJM-19-18 12.6 22.9 30.3 31.2 19.3 19.8 -5.4 -5.1 -4.3 -2.2 -3.8 -0.15 

Phy96 DRMRIC18-1-1 12.9 23.2 26.2 26.2 19.4 19.6 -5.1 -4.8 -5.2 -5.2 -3.4 -1.35 

Phy97 DRMRIC18-4-1 14.1 24.5 28.5 28.6 21.1 19.2 -3.9 -3.5 -4.5 -4.3 -2.6 -0.20 

Phy98 DRMRIC18-7-2 15.1 24.4 30.5 30.8 19.6 18.7 -2.9 -3.6 -2.4 -1.8 -3.1 0.50 

Phy99 JC32 11.1 21.5 29.4 29.8 19.8 17.8 -6.9 -6.5 -4.9 -3.5 -2.6 -1.35 

Phy100 JC36 11.5 21.9 30.1 30.1 22.0 20.6 -6.5 -6.1 -3.2 -2.5 -1.1 -0.75 

Phy101 PM-26(check) 9.6 21.6 27.5 27.2 21.7 20.4 -8.4 -6.4 -4.0 -4.3 -0.6 -0.62 

Phy102 NRCHB101 9.9 22.6 27.0 28.9 20.4 19.1 -8.1 -5.4 -4.8 -4.0 -2.8 -0.25 

Phy103 BPR543-2 11.8 23.8 31.0 31.3 20.6 19.8 -6.2 -4.2 -3.1 -2.9 -1.9 -0.15 

 Mean 11.8 22.4 28.6 28.9 20.4 19.6 -6.2 -5.6 -4.2 -3.3 -5.0 -1.32 

CD (p=0.05) 

E=0.66  E=0.231  E=0.210  E=NS  E=0.195  E=0.459  

G=NS  G=0.951  G=0.867  G=NS  G=0.79  G=0.69  

ExG=NS  ExG=1.345  ExG=1.22  ExG=NS  ExG=1.119  ExG=1.05  

NS=Normal sown LS =Late sown  
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Table 6.4.2 Effect of terminal heat stress on membrane stability index at Hisar and Ludhiana  

Code Entry 

Membrane stability index 

Hisar Ludhiana 

NS LS Red (%) NS LS Red (%) 

Phy71 PDZ-14 0.69 0.64 7.3 0.95 0.67 29.3 

Phy72 DRMR 2017-27 0.48 0.35 27.1 0.92 0.82 11.0 

Phy73 DRMR2018-27 0.58 0.55 5.2 0.94 0.52 44.2 

Phy74 DRMR1167 0.58 0.54 6.9 0.94 0.83 11.2 

Phy75 DRMR1188 0.53 0.43 18.9 0.95 0.79 17.0 

Phy76 DRMRCI133 0.55 0.52 5.5 0.96 0.83 13.5 

Phy77 DRMRCI134 0.64 0.60 6.3 0.96 0.90 5.6 

Phy78 DRMRCI130 0.61 0.53 13.1 0.94 0.88 6.9 

Phy79 DRMR2018-19 0.71 0.60 15.5 0.93 0.84 9.2 

Phy80 DRMRHJ2520 0.50 0.47 6.0 0.95 0.84 11.2 

Phy81 DRMR2059 0.55 0.51 7.3 0.96 0.81 14.8 

Phy82 Raj Vijay mustard  -2(LR) 0.49 0.36 26.5 0.93 0.69 25.2 

Phy83 DRMRHT13-28-8 0.57 0.52 8.8 0.93 0.79 14.8 

Phy84 RH1999-19 0.65 0.51 21.5 0.89 0.88 1.6 

Phy85 RH1999-22 0.55 0.50 9.1 0.90 0.78 14.0 

Phy86 KMR(L)-20-5 0.65 0.56 13.9 0.89 0.85 4.1 

Phy87 KMR(L)-20-6 0.69 0.67 2.9 0.87 0.66 23.4 

Phy88 NPJ-245 0.56 0.50 10.7 0.89 0.88 1.0 

Phy89 NPJ-246 0.54 0.34 37.0 0.93 0.83 11.4 

Phy90 PAB-2014-4 0.58 0.34 41.4 0.86 0.73 14.6 

Phy91 PRL-2017-2 0.36 0.27 25.0 0.86 0.82 4.2 

Phy92 RGN-494 0.56 0.39 30.4 0.93 0.75 18.9 

Phy93 RGN488 0.62 0.60 3.2 0.92 0.85 7.4 

Phy94 TM179-2 0.70 0.50 28.6 0.93 0.85 9.4 

Phy95 HUJM-19-18 0.69 0.50 27.5 0.93 0.82 11.7 

Phy96 DRMRIC18-1-1 0.60 0.56 6.7 0.93 0.63 31.8 

Phy97 DRMRIC18-4-1 0.58 0.54 6.9 0.92 0.70 23.8 

Phy98 DRMRIC18-7-2 0.62 0.43 30.7 0.92 0.89 3.3 

Phy99 JC32 0.65 0.34 47.7 0.93 0.86 7.5 

Phy100 JC36 0.58 0.57 1.7 0.85 0.82 3.0 

Phy101 PM-26(check) 0.62 0.59 4.8 0.87 0.87 0.4 

Phy102 NRCHB101 0.58 0.53 8.6 0.88 0.81 8.5 

Phy103 BPR543-2 0.60 0.50 16.7 0.93 0.87 6.5 

 Mean 0.59 0.50  0.92 0.80  

CD (p=0.05) 

E=0.109   E=0.922   

G=0.028   G=0.374   

ExG=NS   ExG=1.5   

NS=Normal sown LS =Late sown 
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Table 6.4.3 Effect of terminal heat stress on seeds per siliqua at Hisar and Ludhiana 

Code Entry 

Seeds/siliqua 

Hisar Ludhiana 

NS LS Red (%) NS LS Red (%) 

Phy71 PDZ-14 13.7 10.6 22.8 11.9 11.6 3.1 

Phy72 DRMR 2017-27 14.1 10.6 25.0 12.8 11.7 8.8 

Phy73 DRMR2018-27 13.4 12.3 8.2 14.6 9.1 37.4 

Phy74 DRMR1167 13.9 12.1 13.0 11.4 11.3 0.9 

Phy75 DRMR1188 13.5 12.6 6.9 12.8 11.7 8.6 

Phy76 DRMRCI133 13.0 12.7 2.1 13.2 11.0 16.2 

Phy77 DRMRCI134 14.1 13.4 5.2 12.1 10.4 14.0 

Phy78 DRMRCI130 13.0 10.6 18.2 12.5 11.2 10.6 

Phy79 DRMR2018-19 13.5 12.9 4.2 12.5 11.8 5.7 

Phy80 DRMRHJ2520 13.6 12.3 9.4 11.5 11.5 0.3 

Phy81 DRMR2059 13.0 11.7 10.2 12.3 10.8 11.9 

Phy82 Raj Vijay mustard  -2(LR) 12.0 9.1 24.4 12.9 12.3 4.4 

Phy83 DRMRHT13-28-8 12.4 11.8 5.1 12.2 11.2 8.2 

Phy84 RH1999-19 12.9 11.6 10.3 12.8 12.1 5.8 

Phy85 RH1999-22 14.1 12.0 14.7 11.6 10.1 12.8 

Phy86 KMR(L)-20-5 12.3 10.6 14.1 12.0 11.2 6.7 

Phy87 KMR(L)-20-6 13.3 12.3 7.3 14.3 10.0 30.1 

Phy88 NPJ-245 14.3 12.3 14.2 12.3 10.1 17.4 

Phy89 NPJ-246 13.0 12.7 2.5 13.6 10.0 26.0 

Phy90 PAB-2014-4 12.2 10.4 14.8 11.4 9.7 14.6 

Phy91 PRL-2017-2 12.8 11.5 10.1 14.1 11.6 17.7 

Phy92 RGN-494 12.9 10.7 17.1 11.5 10.2 11.3 

Phy93 RGN488 13.4 13.2 1.5 14.5 8.9 38.6 

Phy94 TM179-2 12.0 11.1 7.7 13.2 10.8 18.2 

Phy95 HUJM-19-18 12.8 11.4 11.2 11.2 11.1 0.6 

Phy96 DRMRIC18-1-1 14.0 11.6 17.4 10.9 10.1 7.3 

Phy97 DRMRIC18-4-1 12.4 9.0 27.2 13.2 10.7 18.5 

Phy98 DRMRIC18-7-2 12.6 11.7 7.1 12.6 10.6 16.1 

Phy99 JC32 13.6 11.3 16.9 12.3 12.1 1.6 

Phy100 JC36 13.2 13.0 1.5 13.4 13.0 2.5 

Phy101 PM-26(check) 13.1 12.8 2.1 12.4 10.7 13.4 

Phy102 NRCHB101 14.1 10.1 28.2 13.3 12.8 3.7 

Phy103 BPR543-2 13.3 10.9 18.5 11.8 9.6 18.6 

 Mean 13.2 11.6  12.6 10.9  

CD (p=0.05) 

E=0.764   E=0.533   

G=0.188   G=0.744   

ExG=1.081   ExG=1.31   

NS=Normal sown LS =Late sown 
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Table 6.4.4 Effect of terminal heat stress on 1000 seed weight (g) at Hisar and Ludhiana 

Code Entry 

1000 seed weight (g) 

Hisar Ludhiana 

NS LS Red (%) NS LS Red (%) 

Phy71 PDZ-14 4.7 3.2 31.9 4.1 3.9 4.9 

Phy72 DRMR 2017-27 3.9 2.8 28.9 5.3 4.6 13.2 

Phy73 DRMR2018-27 5.5 4.4 20.2 6.3 4.7 25.5 

Phy74 DRMR1167 5.6 4.7 16.0 5.7 5.5 2.4 

Phy75 DRMR1188 6.0 5.0 16.3 5.4 5.2 3.3 

Phy76 DRMRCI133 5.7 4.6 18.5 6.2 5.7 8.1 

Phy77 DRMRCI134 5.8 4.9 15.9 6.6 6.1 6.8 

Phy78 DRMRCI130 5.4 4.7 12.6 6.3 6.2 1.7 

Phy79 DRMR2018-19 6.1 4.8 22.2 6.1 5.2 14.3 

Phy80 DRMRHJ2520 3.4 3.0 12.9 4.6 3.4 25.5 

Phy81 DRMR2059 6.1 4.6 24.3 5.7 4.9 13.7 

Phy82 Raj Vijay mustard  -2(LR) 4.5 3.8 15.0 5.3 4.2 21.9 

Phy83 DRMRHT13-28-8 3.9 2.8 27.4 5.8 5.3 8.4 

Phy84 RH1999-19 5.0 4.0 20.2 5.8 4.4 24.9 

Phy85 RH1999-22 5.7 4.7 18.7 4.7 3.8 19.9 

Phy86 KMR(L)-20-5 5.1 4.1 18.7 5.9 5.1 13.9 

Phy87 KMR(L)-20-6 4.8 4.5 6.2 5.9 5.3 10.8 

Phy88 NPJ-245 5.2 4.3 18.1 6.6 5.9 11.0 

Phy89 NPJ-246 4.8 4.3 11.0 4.9 4.5 8.0 

Phy90 PAB-2014-4 4.1 3.4 15.5 5.5 4.8 12.7 

Phy91 PRL-2017-2 4.5 3.7 17.6 5.7 5.0 12.0 

Phy92 RGN-494 4.7 4.2 10.9 5.1 4.4 13.7 

Phy93 RGN488 4.9 4.6 5.9 6.2 4.8 22.6 

Phy94 TM179-2 5.9 5.3 10.2 6.2 4.3 29.9 

Phy95 HUJM-19-18 6.0 4.8 20.4 6.7 5.8 14.1 

Phy96 DRMRIC18-1-1 5.5 4.3 21.3 5.3 4.0 23.4 

Phy97 DRMRIC18-4-1 6.0 5.1 15.2 5.4 4.0 26.5 

Phy98 DRMRIC18-7-2 3.7 3.5 3.6 5.1 5.0 2.2 

Phy99 JC32 5.0 4.5 9.2 4.4 4.3 3.5 

Phy100 JC36 4.2 3.9 6.9 5.4 4.8 12.5 

Phy101 PM-26(check) 4.1 3.6 11.9 5.8 5.0 13.5 

Phy102 NRCHB101 4.8 3.6 24.0 6.2 5.6 9.0 

Phy103 BPR543-2 4.6 3.9 15.2 5.1 4.6 9.3 

 Mean 5.0 4.2  5.6 4.9  

CD (p=0.05) 

E=0.313   E=3.41   

G=0.077   G=1.11   

ExG=0.443   ExG=4.98   

NS=Normal sown LS =Late sown 
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Table 6.4.5 Effect of terminal heat stress on seed yield at Bharatpur,Hisar and Ludhiana 

Code Entry 

Seed yield 

Bharatpur (kg/ha) Hisar (g/plant) Ludhiana (kg/ha) 

NS LS Red (%) NS LS Red (%) NS LS Red (%) 

Phy71 PDZ-14 144.4 99.1 31.4 23.6 15.7 33.3 1477 1186 19.7 

Phy72 DRMR 2017-27 184.6 139.2 24.6 20.9 9.6 54.1 2218 1819 18.0 

Phy73 DRMR2018-27 139.7 94.4 32.4 21.7 12.1 44.1 2213 1479 33.2 

Phy74 DRMR1167 137.0 88.4 35.5 20.3 12.4 38.9 1299 1028 20.9 

Phy75 DRMR1188 136.6 91.2 33.2 20.0 11.9 40.5 1396 1027 26.4 

Phy76 DRMRCI133 143.8 98.4 31.5 18.3 9.0 51.0 1638 1483 9.4 

Phy77 DRMRCI134 128.6 76.6 40.4 15.7 10.8 31.2 1504 1214 19.3 

Phy78 DRMRCI130 148.8 103.4 30.5 17.7 10.8 39.0 1981 1734 12.5 

Phy79 DRMR2018-19 131.7 73.1 44.5 19.7 12.7 35.8 1436 1261 12.2 

Phy80 DRMRHJ2520 133.4 84.1 37.0 19.5 9.5 51.1 1767 1531 13.3 

Phy81 DRMR2059 134.5 89.2 33.7 19.2 10.6 44.9 1791 1369 23.6 

Phy82 Raj Vijay mustard  -2(LR) 121.4 72.7 40.1 13.7 9.8 28.9 1443 1270 12.0 

Phy83 DRMRHT13-28-8 142.9 97.6 31.7 17.1 7.8 54.3 1577 1357 14.0 

Phy84 RH1999-19 146.9 101.6 30.9 17.1 9.8 42.8 1514 1346 11.2 

Phy85 RH1999-22 141.4 96.1 32.1 16.3 10.9 33.1 1684 1448 14.1 

Phy86 KMR(L)-20-5 156.8 111.5 28.9 15.4 10.6 31.6 1386 1030 25.7 

Phy87 KMR(L)-20-6 135.5 90.2 33.5 14.0 10.0 28.4 1748 1504 13.9 

Phy88 NPJ-245 122.0 73.3 39.9 22.2 10.7 51.8 1229 1142 7.1 

Phy89 NPJ-246 123.7 71.7 42.0 16.0 13.5 15.9 1556 1076 30.9 

Phy90 PAB-2014-4 137.1 91.7 33.1 16.6 8.8 47.2 1740 1032 40.7 

Phy91 PRL-2017-2 119.4 74.1 38.0 18.6 10.6 42.8 1584 1570 0.9 

Phy92 RGN-494 131.5 86.2 34.5 14.3 12.2 14.8 2293 1493 34.9 

Phy93 RGN488 141.0 95.7 32.2 14.6 13.3 8.7 2100 1422 32.3 

Phy94 TM179-2 127.6 53.2 58.3 14.9 7.7 48.4 1163 1071 7.9 

Phy95 HUJM-19-18 129.8 81.2 37.5 18.3 13.2 27.9 1739 989 43.1 

Phy96 DRMRIC18-1-1 122.4 53.8 56.1 16.3 8.2 49.7 1442 1392 3.5 

Phy97 DRMRIC18-4-1 115.5 30.2 73.9 13.1 10.4 20.8 1226 840 31.5 

Phy98 DRMRIC18-7-2 121.8 56.5 53.6 16.8 13.2 21.6 1421 730 48.6 

Phy99 JC32 128.0 76.0 40.6 16.7 14.4 13.8 1174 881 25.0 

Phy100 JC36 132.5 87.2 34.2 7.8 7.0 9.9 1579 1072 32.1 

Phy101 PM-26(check) 132.3 86.9 34.3 17.2 11.6 32.3 1540 1148 25.5 

Phy102 NRCHB101 152.4 87.4 42.6 22.9 10.5 54.2 1496 1389 7.1 

Phy103 BPR543-2 185.6 148.2 20.1 21.7 11.1 48.8 1428 1323 7.4 

 Mean 137.3 86.7  17.5 10.9  1599 1262  

CD (p=0.05) 

E=6.23   E=3.089   E=46.9   

G=25.2   G=0.760   G=193.5   

ExG=NS   ExG=4.368   ExG=273.8   

NS=Normal sown LS =Late sown 
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Table 6.4.6 Effect of terminal heat stress on heat and yield stability indices 

Code  Entry 

Heat stability index (HSI) Yield stability index (YSI) 

Bharatpur Hisar Ludhiana Bharatpur Hisar Ludhiana 

Phy71 PDZ-14 0.76 1.21 0.68 0.69 0.667 0.803 

Phy72 DRMR 2017-27 1.36 0.65 1.58 0.75 0.459 0.820 

Phy73 DRMR2018-27 0.70 0.86 1.28 0.68 0.559 0.668 

Phy74 DRMR1167 0.64 0.82 0.52 0.65 0.611 0.791 

Phy75 DRMR1188 0.66 0.77 0.56 0.67 0.595 0.736 

Phy76 DRMRCI133 0.75 0.54 0.95 0.68 0.490 0.906 

Phy77 DRMRCI134 0.52 0.56 0.71 0.60 0.688 0.807 

Phy78 DRMRCI130 0.82 0.63 1.34 0.69 0.610 0.875 

Phy79 DRMR2018-19 0.51 0.82 0.71 0.56 0.642 0.878 

Phy80 DRMRHJ2520 0.60 0.60 1.06 0.63 0.489 0.867 

Phy81 DRMR2059 0.64 0.66 0.96 0.66 0.551 0.764 

Phy82 Raj Vijay mustard  -2(LR) 0.47 0.44 0.72 0.60 0.712 0.880 

Phy83 DRMRHT13-28-8 0.74 0.43 0.84 0.68 0.457 0.860 

Phy84 RH1999-19 0.79 0.54 0.80 0.69 0.572 0.888 

Phy85 RH1999-22 0.72 0.58 0.95 0.68 0.669 0.859 

Phy86 KMR(L)-20-5 0.93 0.53 0.56 0.71 0.684 0.743 

Phy87 KMR(L)-20-6 0.65 0.46 1.03 0.67 0.716 0.861 

Phy88 NPJ-245 0.47 0.78 0.55 0.60 0.482 0.929 

Phy89 NPJ-246 0.47 0.70 0.65 0.58 0.841 0.691 

Phy90 PAB-2014-4 0.67 0.48 0.70 0.67 0.529 0.593 

Phy91 PRL-2017-2 0.47 0.65 0.97 0.62 0.572 0.991 

Phy92 RGN-494 0.60 0.57 1.34 0.66 0.852 0.651 

Phy93 RGN488 0.72 0.63 1.17 0.68 0.913 0.677 

Phy94 TM179-2 0.36 0.37 0.49 0.42 0.516 0.921 

Phy95 HUJM-19-18 0.56 0.79 0.57 0.63 0.721 0.569 

Phy96 DRMRIC18-1-1 0.35 0.44 0.78 0.44 0.503 0.965 

Phy97 DRMRIC18-4-1 0.19 0.44 0.40 0.26 0.792 0.685 

Phy98 DRMRIC18-7-2 0.37 0.73 0.41 0.46 0.784 0.514 

Phy99 JC32 0.52 0.78 0.40 0.59 0.859 0.750 

Phy100 JC36 0.61 0.18 0.66 0.66 0.901 0.679 

Phy101 PM-26(check) 0.61 0.65 0.69 0.66 0.677 0.745 

Phy102 NRCHB101 0.71 0.78 0.81 0.57 0.458 0.929 

Phy103 BPR543-2 1.46 0.78 0.74 0.80 0.512 0.926 

 Mean 0.65 0.63 0.805 0.623 0.639 0.795 

NS=Normal sown LS =Late sown 
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Table 6.5.1 Effect of salinity on germination in Indian mustard genotypes 

Code Entry  

Germination (%) 

Bharatpur Hisar Kanpur Ludhiana 

Control Saline Red (%) Control Saline Red (%) Control Saline Red (%) Control Saline Red (%) 

Phy-20-104 PDZ-4 91.3 51.7 43.4 94.4 88.9 5.9 96.8 64.5 33.3 96.2 74.9 22.1 

Phy-20-105 CS2005-143 93.7 55.0 41.3 88.9 80.6 9.4 90.4 70.3 22.2 80.1 66.8 16.6 

Phy-20-106 Kranti(NC) 94.3 68.3 27.6 94.4 86.1 8.8 94.2 60.7 35.6 83.2 70.3 15.5 

Phy-20-107 CS-54(check) 96.0 20.0 79.2 91.7 77.8 15.2 91.8 65.4 28.7 90.2 75.4 16.4 

Phy-20-108 CS-60 (LR) 94.3 53.3 43.5 97.2 86.1 11.4 95.2 75.4 20.7 82.4 75.4 8.5 

Phy-20-109 Giriraj  95.0 85.0 10.5 94.4 86.1 8.8 96.5 80.6 15.4 85.6 70.6 17.5 

 Mean 94.1 55.6  93.5 84.3  94.1 69.5  86.3 72.2  

CD (p=0.05) 

T=4.67   T=1.60   T=3.4   T=1.01   

G=8.08   G=3.4   G=1.9   G=1.89   

TxG=11.4   TxG=3.95   TxG=4.9   TxG=2.78   

Table 6.5.2 Seedling length as influenced by salinity at 4 locations  

Code Entry  

Seedling length(cm) 

Bharatpur Hisar Kanpur Ludhiana 

Control Saline Red (%) Control Saline Red (%) Control Saline Red (%) Control Saline Red (%) 

Phy-20-104 PDZ-4 10.4 3.0 71.6 7.43 6.18 16.8 10.9 7.9 27.5 12.6 8.5 32.5 

Phy-20-105 CS2005-143 10.3 3.8 63.6 7.85 6.28 20.0 10.5 8.1 22.8 11.2 9.4 16.1 

Phy-20-106 Kranti(NC) 11.1 3.9 65.2 5.87 4.63 21.1 11.3 7.8 30.9 10.4 8.4 19.2 

Phy-20-107 CS-54(check) 10.6 2.0 80.8 5.40 5.01 7.2 11.8 8.0 32.2 10.8 7.9 26.9 

Phy-20-108 CS-60 (LR) 11.6 4.3 62.9 7.18 5.83 18.8 12.2 10.3 15.6 13.6 9.4 30.9 

Phy-20-109 Giriraj  12.8 4.9 62.0 7.65 6.35 17.0 12.5 10.6 15.2 12.5 9.7 22.4 

 Mean 11.1 3.6  6.89 5.71  11.5 8.7  11.9 8.9  

CD (p=0.05) 

T=1.16   T=0.584   T=0.03   T=0.35   

G=NS   G=NS   G=0.02   G=0.62   

TxG=NS   TxG=NS   TxG=NS   TxG=0.97   

Table 6.5.3 Dry matter as influenced by salinity at Bharatpur, Hisar, Kanpur and Ludhiana 

Code Entry  

Dry matter /10 seedlings 

Bharatpur Hisar Kanpur Ludhiana 

Control Saline Red (%) Control Saline Red (%) Control Saline Red (%) Control Saline Red (%) 

Phy-20-104 PDZ-4 0.061 0.032 47.5 0.115 0.089 22.6 0.528 0.386 26.9 0.324 0.232 28.4 

Phy-20-105 CS2005-143 0.059 0.035 40.7 0.131 0.089 32.1 0.632 0.49 22.5 0.345 0.256 25.8 

Phy-20-106 Kranti(NC) 0.058 0.035 39.7 0.093 0.065 30.1 0.588 0.405 31.2 0.162 0.152 6.2 

Phy-20-107 CS-54(check) 0.058 0.029 50.0 0.110 0.085 22.7 0.559 0.383 31.3 0.162 0.134 17.3 

Phy-20-108 CS-60 (LR) 0.058 0.036 37.9 0.112 0.079 29.5 0.604 0.508 16.0 0.221 0.191 13.6 

Phy-20-109 Giriraj  0.059 0.038 35.6 0.101 0.076 24.8 0.618 0.52 15.9 0.359 0.289 19.5 

 Mean 0.059 0.034  0.110 0.080  0.588 0.499  0.262 0.209  

CD (p=0.05) 

T=0.002   T=0.001   T=0.3   T=0.013   

G=NS   G=0.003   G=0.1   G=0.024   

TxG=NS   TxG=0.002   TxG=0.4   TxG=0.037   

Salinity@12ds/m 
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Table 6.5.4 Seedling vigour index II as influenced by salinity at  Bharatpur, Hisar, Kanpur and Ludhiana  

Code Entry  

Seedling vigour index II (SVII) 

Bharatpur Hisar Kanpur Ludhiana 

Control Saline Red (%) Control Saline Red (%) Control Saline Red (%) Control Saline Red (%) 

Phy-20-104 PDZ-4 5.60 1.60 71.0 1.02 0.72 29.4 5.1 2.5 51.3 3.1 1.7 45.5 

Phy-20-105 CS2005-143 5.50 1.90 64.9 1.23 0.77 37.4 5.7 3.4 39.7 2.8 1.7 38.1 

Phy-20-106 Kranti(NC) 5.60 2.40 56.8 0.86 0.50 41.9 5.5 2.5 55.5 1.3 1.1 20.7 

Phy-20-107 CS-54(check) 5.60 0.60 89.6 1.07 0.73 31.8 5.1 2.5 51.3 1.5 1.0 30.9 

Phy-20-108 CS-60 (LR) 5.50 1.90 65.1 1.06 0.68 35.8 5.8 3.8 33.4 1.8 1.4 20.9 

Phy-20-109 Giriraj  5.70 3.30 42.6 0.95 0.65 31.6 6.0 4.2 29.7 3.1 2.0 33.6 

 Mean 5.60 2.00  1.03 0.68  5.5 3.1  2.3 1.5  

CD (p=0.05) 

T=0.289   T=0.21   T=0.7   T=0.25   

G=0.501   G=0.033   G=0.4   G=0.21   

TxG=0.708   TxG=0.051   TxG=1.0   TxG=0.46   

Salinity@12ds/m 

Table 6.6.1 Effect of PGRs to mitigate moisture stress in Indian mustard at Bharatpur 
Treatments Chl a Chl b Seed yeild (kg/ha) Biomass (kg/ha) HI 

Control 19.1 5.7 218.6 854 25.1 

Waterspray 16.6 3.6 313.7 1294 24.3 

Urea @1% 27.7 3.9 328.9 1362 24.2 

Urea @2% 29.1 3.7 350.0 1456 24.0 

Trehalose @10mM 24.3 4.8 326.3 1350 24.2 

Trehalose@20mM 26.2 4.4 340.4 1413 24.1 

KNO3@1% 23.8 5.2 338.9 1407 24.1 

KNO3@2% 30.6 3.2 361.9 1510 24.0 

CD (p=0.05) NS NS 70.4 257.4 NS 

 
Table 6.6.2 Effect of PGRs on RWC, yield components and seed yield at Hisar 

Treatments 

RWC 

(%) 

Siliquae on 

main shoot Total siliquae/plant Seeds/siliqua 

1000 seed weight 

(g) 

Seed yield 

(g/plant) 

Biomass 

(g/plant) HI (%) 

Control 59.7 61.7 89.2 15.4 5.36 42.9 59.7 22.3 

Waterspray 66.3 61.0 132.8 15.7 5.5 53.7 55.0 26.9 

Urea @1% 69.0 81.3 231.3 15.4 5.64 83.4 58.0 26.3 

Urea @2% 76.3 83.3 334.8 16.3 5.02 109.9 111.0 22.3 

Trehalose @10mM 65.3 83.3 175.8 14.9 5.36 69.8 62.7 23.9 

Trehalose@20mM 55.0 71.3 97.6 14.2 5.18 47.1 56.7 21.3 

KNO3@1% 73.0 68.0 425.0 13.6 5.14 127.9 96.0 22.9 

KNO3@2% 72.7 63.7 362.9 13 4.96 111.1 87.0 23.4 

CD (p=0.05) 7.5 3.47 40.74 NS NS 2.25 NS  
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mailto:KNO3@1%25
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Table 6.6.3 Effect of PGRs on physiological traits at Ludhiana 

Treatments RWC (%) LWR (%) 

Photosynthetic pigments (mg/gFW) 

Chl a Chl b Total Chl  Carotrnoids 

Control 71.7 48.2 1.40 0.43 1.83 0.326 

Waterspray 72.3 54.6 1.43 0.50 1.93 0.356 

Urea @1% 79.8 55.4 1.60 0.53 2.13 0.371 

Urea @2% 78.3 55.5 1.48 0.67 2.15 0.391 

Trehalose @10mM 74.8 71.2 1.51 0.65 2.15 0.373 

Trehalose@20mM 78.1 61.6 1.54 0.55 2.09 0.387 

KNO3@1% 78.6 62.5 1.44 0.63 2.07 0.399 

KNO3@2% 72.9 64.8 1.45 0.70 2.15 0.394 

CD (p=0.05) 3.1 1.3 1.24 0.42 1.17 0.246 

 

Table 6.6.4 Effect of PGRs on yield attributes and seed yield at Ludhiana 

Treatments Siliquae on main shoot Total siliquae/plant Seeds/siliqua 1000 seed weight (g) Biological yield (kg/ha) Seed Yield (kg/ha) HI (%) 

Control 45.1 210.0 9.5 5.1 4089 902 22.1 

Waterspray 46.6 215.0 9.7 5.4 4138 995 24.0 

Urea @1% 40.2 297.6 10.4 5.7 4778 1011 21.2 

Urea @2% 45.9 312.0 10.9 5.9 5244 1188 22.7 

Trehalose @10mM 43.8 249.0 10.9 6.0 4556 1092 24.0 

Trehalose@20mM 45.2 287.0 10.5 5.6 4535 1010 22.3 

KNO3@1% 44.0 236.9 11.2 6.2 4444 1092 24.6 

KNO3@2% 41.2 328.6 10.4 6.0 4667 1036 22.2 

CD (p=0.05) 3.27 33.40 NS 0.43 41.90 36.90 0.50 

 

Table 6.7.1 Influence of microbes on physiological traits under moisture stress at Hisar 
Parameters RWC (%) SPAD Proline content (µmol/g FW) Total Chl (mg/g FW) Total soluble sugars  (mg/gFW) 

Treatments I0 I1 I2 I0 I1 I2 I0 I1 I2 I0 I1 I2 I0 I1 I2 

Control (No Culture) 27.8 42.7 56.3 16.5 32.7 53.3 1.60 3.52 4.51 8.8 8.1 6.4 5.4 6.7 7.3 

Biophos and BioPhos 55.1 68.7 74.3 34.8 50.3 63.1 2.15 2.54 2.66 8.9 8.2 6.5 6.4 8.0 8.7 

CRIDA -I 44.9 59.3 70.9 33.8 48.2 61.4 1.88 3.06 3.71 9.6 8.9 7.1 5.9 7.4 8.0 

CRIDA -II 42.6 56.0 65.3 31.5 45.6 59.1 2.01 2.60 2.92 10.0 9.2 7.4 6.2 7.8 8.5 

MKS 6 47.9 62.7 71.2 40.9 54.3 64.8 1.59 2.78 3.87 10.1 9.3 7.4 6.2 7.8 8.5 

MRD 17 53.0 67.0 73.5 27.2 39.0 58.0 2.09 2.69 2.80 11.1 10.2 8.2 6.7 8.4 9.2 

Mean 45.2 59.4 68.6 30.8 45.0 60.0 1.89 2.86 3.41 9.7 9.0 7.2 6.1 7.7 8.4 

CD (p=0.05) 

T= 4.848 T= 4.470 T= 0.513 T= 0.856 T= 0.516 

I= 3.428 I= 3.161 I= 0.362 I= 0.494 I= 0.621 

TXI= NS TXI= NS TXI= 0.888 TXI= NS TXI= NS 

I0=No irrigation; I1=One irrigation; I2=Two irrigations 
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Table 6.7.2 Influence of microbes on photosynthetic pigments under moisture stress at Ludhiana 

Treatment 

Photosynthetic pigments (mg/gFW) 

Chl a Chl b Total Chl Carotenoids 

I0 I1 I2 Average I0 I1 I2 Average I0 I1 I2 Average I0 I1 I2 Average 

Control 1.34 1.68 1.80 1.61 0.248 0.384 0.514 0.382 1.89 2.11 2.48 2.16 0.401 0.420 0.477 0.433 

Biophos 2.00 2.14 2.15 2.10 0.529 0.555 0.617 0.567 2.55 2.67 2.77 2.66 0.469 0.515 0.534 0.506 

Biophos+Biophas 1.62 1.75 1.86 1.74 0.422 0.486 0.544 0.484 2.09 2.11 2.24 2.15 0.411 0.513 0.528 0.484 

CRIDAI 1.67 2.26 2.37 2.10 0.308 0.456 0.626 0.463 2.18 2.52 2.72 2.47 0.451 0.495 0.575 0.507 

CRIDAII 2.13 2.38 2.40 2.30 0.40 0.402 0.540 0.447 2.59 2.67 2.8 2.69 0.445 0.496 0.527 0.489 

MKS6 1.73 1.96 2.04 1.91 0.415 0.470 0.681 0.522 2.09 2.44 2.64 2.39 0.424 0.487 0.535 0.482 

MRD17 1.65 1.93 2.26 1.95 0.370 0.44 0.579 0.462 2.22 2.31 2.63 2.39 0.458 0.503 0.580 0.514 

Mean 1.73 2.01 2.13  0.385 0.456 0.586  2.23 2.40 2.61  0.437 0.490 0.537  

CD (p=0.05) 

I=0.132 I=0.55 I=0.115 I=.0201 

T=0.296 T=0.99 T=0.264 T=.0145 

IxT=0.325 IxT=1.52 IxT=0.331 IxT=0.0928 

I0=No irrigation; I1=One irrigation; I2=Two irrigations 

Table 6.7.3 Influence of microbes on physiological traits under moisture stress at Ludhiana 

Treatment 

SPAD RWC(%) Proline(mg/gDW) Total sugars(mg/gDW) 

I0 I1 I2 Average I0 I1 I2 Average I0 I1 I2 Average I0 I1 I2 Average 

Control 39.0 42.0 43.0 41.3 70.4 78.0 81.6 76.6 28.1 17.6 8.9 18.2 20.3 21.3 63.6 35.1 

Biophos 42.0 45.0 50.0 45.7 78.3 79.3 83.8 80.5 53.5 48.3 28.6 43.5 21.1 29.2 82.5 44.3 

Biophos+Biophas 41.0 43.0 45.0 43.0 73.1 82.9 85.4 80.5 59.5 50.1 45.8 51.8 75.2 77.2 92.5 81.6 

CRIDAI 42.0 50.0 53.0 48.3 74.0 82.4 84.1 80.2 90.4 82.8 19.2 64.1 28.5 30.3 86.7 48.5 

CRIDAII 41.0 42.5 47.0 43.5 80.3 82.5 83.7 82.2 50.5 39.6 29.1 39.7 21.0 30.9 92.7 48.2 

MKS6 43.0 45.0 48.0 45.3 77.3 81.3 82.5 80.4 75.4 23.9 18.9 39.4 21.3 26.4 64.4 37.4 

MRD17 42.0 44.0 52.0 46.0 76.4 80.2 87.1 81.2 78.5 46.8 16.4 47.2 20.9 70.9 90.2 60.7 

Mean 41.4 44.5 48.3  75.7 80.9 84.0  62.3 44.2 23.8  29.8 40.9 81.8  

CD (p=0.05) 

I=1.11 I=2.68 I=1.01 I=1.27 

T=2.59 T=5.69 T=2.04 T=1.41 

IxT=4.49 IxT=8.72 IxT=4.91 IxT=2.59 

I0=No irrigation; I1=One irrigation; I2=Two irrigations 
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Table 6.8.1 Photosynthetic pigments as influenced by microbes for temperature stress at Hisar 

 Culture Varieties  

Chl a (mg/g FW) Chl b (mg/g FW Total Chl (mg/g FW RWC (%) 

NS LS % Change NS LS % Change NS LS NS LS % Change 

No culture  

RH725 1.86 1.46 21.8 0.553 0.433 21.7 2.41 1.89 59.0 38.5 34.8 

Giriraj 1.66 1.22 26.2 0.586 0.432 26.2 2.25 1.66 77.0 49.2 36.2 

PBR357 0.77 0.59 23.9 0.590 0.448 24.0 1.36 1.04 76.7 51.3 33.0 

Microbial formulation  

RH725 1.91 1.48 22.6 0.555 0.431 22.4 2.47 1.91 70.3 47.2 32.9 

Giriraj 1.87 1.48 20.8 0.630 0.499 20.9 2.50 1.98 63.7 40.5 36.4 

PBR357 1.93 1.46 24.0 0.665 0.506 23.9 2.59 1.97 63.7 41.7 34.6 

Pusa Sanjeevani 

RH725 0.62 0.56 9.4 0.454 0.394 13.2 1.07 0.95 73.0 48.3 33.8 

Giriraj 0.62 0.55 11.1 0.523 0.468 10.5 1.14 1.02 80.3 57.2 28.8 

PBR357 0.66 0.57 12.4 0.453 0.401 11.4 1.11 0.98 69.3 47.0 32.2 

 Mean 1.32 1.04  0.556 0.446  1.88 1.49 70.3 46.8 33.6 

CD(p=0.05) 

E= 0.040 E= 0.028 E= 0.055 E= 2.819 

V= 0.049 V= 0.034 V= 0.068 V= 3.453 

C= 0.049 C= 0.034 C= 0.068 C= 3.453 

ExC= NS ExC= NS ExC= NS ExC= NS 

CxV= 0.086 CxV= NS CxV= 0.117 CxV= 5.98 

ExVxC= NS ExVxC= NS ExVxC= NS ExVxC= NS 

NS= Normal Sown; LS= Late Sown 

Table 6.8.2 Total siliquae per plant, seed weight and seed yield as influenced by microbes at Hisar for temperature stress 

 Culture 

 Total siliqua/plant 1000 Seed weight(g) Seed Yield/plant(g) Biological Yield/plant(g) 

Varieties  NS LS NS LS NS LS % Change NS LS % Change 

No culture 

RH725 278.0 217.5 5.1 4.3 15.9 10.2 35.6 71.7 27.0 0.6 

Giriraj 212.1 155.3 5.0 3.8 14.9 9.3 37.9 56.3 20.7 0.6 

PBR357 256.5 207.3 5.3 4.4 16.4 10.7 34.6 77.9 32.1 0.6 

Microbial formulation  

RH725 317.3 243.3 5.2 4.3 19.2 14.6 24.3 67.8 42.0 0.4 

Giriraj 206.9 169.4 5.0 3.9 14.9 10.0 33.2 53.3 26.5 0.5 

PBR357 255.8 211.3 4.9 4.0 17.5 12.3 29.7 87.0 39.3 0.6 

Pusa Sanjeevani 

RH725 268.5 211.1 4.8 4.0 20.1 16.1 19.9 78.7 45.2 0.4 

Giriraj 171.0 131.3 5.1 4.1 15.6 11.6 25.6 48.4 30.0 0.4 

PBR357 276.3 216.7 4.9 4.1 17.3 13.3 23.1 87.3 49.3 0.4 

 Mean 249.1 195.9 5.0 4.1 16.9 12.0 29.3 69.83 34.68 0.5 

CD=(p=0.05) 

E= 33.93 E= 12.30 E= 1.158 E=7.193 

V= NS V= 0.219 V= 1.418 V= NS 

C= 41.55 C= 0.210 C= 1.418 C= 8.810 

ExC= NS ExC= 0.147 ExC= NS ExC=  NS 

CxV=NS CxV=0.863 CxV= NS CxV= NS 

ExVxC=NS ExVxC=0.017 ExVxC= NS ExVxC= NS 

NS= Normal Sown; LS= Late Sown 
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Table 6.8.3 Photosynthetic pigments as influenced by microbes for temperature stress at Ludhiana 
Culture 

Varieties 

Photosynthetic pigments (mg/gFW) 

Chl a Chl b Total Chl Carotenoids 

NS LS Average NS LS Average NS LS Average NS LS Average 

No culture RH725 1.60 1.46 1.53 0.380 0.363 0.372 1.98 1.82 1.90 0.464 0.455 0.460 

Giriraj 1.38 1.16 1.27 0.331 0.213 0.272 1.71 1.38 1.54 0.425 0.363 0.394 

PBR357 1.35 1.52 1.44 0.645 0.241 0.443 2.00 1.76 1.88 0.481 0.455 0.468 

Mean 1.44 1.38  0.452 0.273  1.89 1.65  0.456 0.424  

Microbial formulation  RH725 1.62 1.33 1.47 0.617 0.289 0.453 1.95 1.90 1.93 0.465 0.442 0.454 

Giriraj 1.51 1.38 1.45 0.650 0.278 0.464 2.16 1.66 1.91 0.504 0.413 0.459 

PBR357 1.44 1.22 1.33 0.661 0.259 0.460 2.10 1.48 1.79 0.508 0.397 0.452 

Mean 1.52 1.31  0.643 0.275  2.07 1.68  0.493 0.417  

Pusa Sanjeevani RH725 1.71 1.67 1.69 0.708 0.702 0.705 2.41 2.38 2.39 0.586 0.578 0.582 

Giriraj 1.41 1.35 1.38 0.788 0.601 0.695 2.19 1.95 2.07 0.546 0.494 0.520 

PBR357 1.58 1.39 1.48 0.720 0.299 0.509 2.30 1.68 1.99 0.572 0.430 0.501 

Mean 1.57 1.47  0.739 0.534  2.3 2.00  0.57 0.501  

 Overall mean 1.48 1.43  0.611 0.361  2.1 1.78  0.51 0.447  

CD (p=0.05) 

E=2.11 E=0.0655 E=0.019 E=ns 

C=3.39 C=0.207 C=.113 C=0.286 

ExC=1.6 ExC=0.293 ExC=.392 ExC=ns 

V=.101 V=0.327 V=0.114 V=0.0296 

ExV=ns ExV=0.462 ExV=0.162 ExV=0.0419 

CxV=ns CxV=0.566 CxV=0.198 CxV=0.513 

ExCxV=0.248 ExCxV=0.801 ExCxV=0.281 ExCxV=0.726 

Table 6.8.4 Physiological traits as influenced by microbes for temperature stress at Ludhiana 
  RWC (%) Membrane stability index (%) CTD(

o
C) 

Culture Varieties NS LS Average NS LS Average NS LS 

No culture RH725 85.0 76.7 80.9 76.7 68.6 72.7 -6.3 -8.2 

Giriraj 81.2 78.9 80.0 73.5 72.6 73.1 -5.8 -7.8 

PBR357 78.4 77.8 78.1 73.9 65.8 69.9 -5.5 -6.6 

Mean 81.5 77.8  74.7 69.0  -5.9 -7.5 

Microbial formulation  RH725 80.4 73.8 77.1 68.0 64.6 66.3 -6.3 -8.7 

Giriraj 80.8 74.8 77.8 69.6 66.0 67.8 -5.7 -8.3 

PBR357 82.7 78.0 80.4 74.4 72.1 73.3 -7.5 -8.1 

Mean 81.3 75.5  70.7 67.6  -6.5 -8.4 

Pusa Sanjeevani RH725 84.9 79.5 82.2 74.4 72.2 73.3 -5.7 -7.3 

Giriraj 79.0 77.6 78.3 73.7 66.1 69.9 -6.4 -6.6 

PBR357 82.9 79.1 81.0 80.9 78.5 79.7 -4.0 -5.5 

Mean 82.3 78.7  76.3 72.3  -5.4 -6.5 

 Overall mean  82.0 77.3  73.9 69.6  -5.9 -7.5 

CD(p=0.05) 

E=3.93 E=0.05 E=0.12 

C=3.7 C=0.98 C=0.378 

ExC=4.22 ExC=1.22 ExC=0.534 

V=0.35 V=2.4 V=0.402 

ExV=1.92 ExV=1.5 ExV=0.569 

CxV=0.79 CxV=1.7 CxV=0.696 

ExCxV=1.13 ExCxV=0.36 ExCxV=0.985 

NS= Normal Sown; LS= Late Sown 
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Table 6.8.5 Yield attributes as influenced by microbes for temperature stress at Ludhiana 
Culture 

Varieties 

Siliquae on main shoot  Total siliquae/plant Seeds/siliqua 1000 seed weight(g) 

NS LS Average NS LS Average NS LS Average NS LS Average 

No culture RH725 44.1 40.7 42.4 253.7 161.1 207.4 10.2 9.8 10.0 6.2 5.1 5.7 

Giriraj 40.1 38.4 39.3 238.5 199.5 219.0 12.0 11.9 11.9 6.3 5.4 5.8 

PBR357 46.0 41.6 43.8 282.3 221.9 252.1 10.3 8.9 9.6 7.5 6.4 6.9 

Mean 43.4 40.2  258.1 194.2  10.8 10.2  6.7 5.6  

Microbial 

formulation  

RH725 42.8 32.7 37.8 206.9 189.5 198.2 11.6 8.8 10.2 6.6 4.5 5.5 

Giriraj 45.3 43.5 44.4 192.3 186.7 189.5 12.9 12.7 12.8 6.5 6.0 6.3 

PBR357 42.5 36.3 39.4 242.1 225.4 233.8 11.0 10.5 10.7 6.6 5.4 6.0 

Mean 43.5 37.5  213.8 200.5  11.8 10.6  6.6 5.3  

Pusa Sanjeevani RH725 41.9 40.0 41.0 249.1 198.9 224.0 11.9 10.1 11.0 6.8 5.7 6.3 

Giriraj 44.1 41.3 42.7 237.8 180.5 209.1 12.3 11.0 11.6 7.4 6.6 7.0 

PBR357 45.3 43.1 44.2 257.1 238.6 247.9 11.1 9.9 10.5 7.5 5.3 6.4 

Mean 43.8 41.5  248.0 206.0  11.7 10.3  7.2 5.9  

 Overall mean 43.6 39.7  240.0 200.2  11.5 10.4  6.8 5.6  

CD(p=0.05) 

E=4.73 E=12.4 E=0.05 E=0.280 

C=0.90 C=2.21 C=0.472 C=0.275 

ExC=1.10 ExC=4.2 ExC=0.419 ExC=0.389 

V=0.046 V=18.4 V=0.449 V=0.267 

ExV=2.17 ExV=1.48 ExV=0.636 ExV=0.378 

CxV=2.66 CxV=0.051 CxV=0.779 CxV=0.463 

ExCxV=3.77 ExCxV=0.067 ExCxV=ns ExCxV=0.655 

Table 6.8.6 Seed yield as influenced by microbes for temperature stress at Ludhiana  
  Bilogical yield (kg/ha) Seed yield (kg/ha) HI(%) 

Culture Varieties NS LS Average NS LS Average NS LS Average 

No culture RH725 6519 4815 5667 1156 763.7 960 20.7 18.0 19.4 

Giriraj 5444 4370 4907 1050 740.0 895 20.6 16.6 18.6 

PBR357 5852 4630 5241 1130 933.0 1032 17.6 19.3 18.4 

Mean 5938 4605  1112 812.2  19.7 18.0  

Microbial formulation  RH725 6222 4259 5241 1205 860.7 1033 18.8 17.1 18.0 

Giriraj 6111 5333 5722 1357 985.9 1171 22.2 18.8 20.5 

PBR357 5556 3630 4593 1142 1007.0 1075 20.5 18.7 19.6 

Mean 5963 4407  1235 951.2  20.5 18.2  

Pusa Sanjeevani RH725 5667 4963 5315 1107 1070.0 1089 20.9 19.2 20.0 

Giriraj 5222 5000 5111 1194 950.4 1072 22.4 18.8 20.6 

PBR357 5074 4444 4759 1140 1033.0 1086 22.5 18.2 20.4 

Mean 5321 4802  1147 1017.8  22.0 18.7  

 Overall mean 5741 4605  1165 927.1  20.7 18.3  

CD(p=0.05) 

E=45.3 E=162.2 E=1.92 

C=35.9 C=80.3 C=0.720 

ExC=305.7 ExC=ns ExC=ns 

V=240.5 V=78.5 V=ns 

ExV=ns ExV=ns ExV=1.15 

CxV=416.5 CxV=136.0 CxV=1.41 

ExCxV=589.1 ExCxV=192.3 ExCxV=2.007 

NS= Normal Sown; LS= Late Sown 
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Table 6.8.7 Photosynthetic pigments (mg/gFW) as influenced by microbes for temperature stress 

Culture  Varieties  

Bharatpur 

Chl a Chl b Total Chl Carotenoids 

NS LS Average NS LS Average NS LS Average NS LS Average 

No culture  110 

RH725 1.802 1.488 1.645 0.626 0.262 0.444 2.417 1.750 2.083 0.597 0.372 0.485 

Giriraj 1.522 0.941 1.231 0.228 0.266 0.247 1.270 1.206 1.238 0.481 0.247 0.364 

PBR357 1.805 1.414 1.610 0.215 0.372 0.293 2.054 1.786 1.920 0.621 0.390 0.505 

Mean 1.709 1.281  0.356 0.300  1.914 1.581  0.566 0.336  

Microbial formulation  

RH725 1.846 1.600 1.723 0.151 0.242 0.197 1.997 1.841 1.919 0.602 0.370 0.486 

Giriraj 1.318 0.815 1.067 0.381 0.457 0.419 1.698 1.271 1.485 0.591 0.363 0.477 

PBR357 1.632 1.527 1.580 0.585 0.347 0.466 2.217 1.873 2.045 0.599 0.370 0.485 

Mean 1.599 1.314  0.372 0.348  1.971 1.662  0.598 0.367  

Pusa Sanjeevani 

RH725 1.792 1.582 1.687 0.529 0.392 0.460 2.330 1.974 2.152 0.598 0.368 0.483 

Giriraj 1.042 0.941 0.992 0.445 0.221 0.333 1.966 1.161 1.564 0.574 0.350 0.462 

PBR357 1.840 1.613 1.726 0.503 0.130 0.316 2.307 1.742 2.025 0.598 0.371 0.485 

Mean 1.558 1.379  0.492 0.247  2.201 1.626  0.590 0.363  

CD(p=0.05) 

E=0.225 E=0.046 E=0.198 E=NS 

V=NS V=NS V=0.106 V=0.018 

ExV=NS ExV=0.065 ExV=0.15 ExV=NS 

C=0.107 C=NS C=0.125 C=0.044 

ExC=0.152 ExC=0.069 ExC=0.176 ExC=NS 

VxC=0.186 VxC=0.084 VxC=0.216 VxC=NS 

ExVxC=0.263 ExVxC=0.119 ExVxC+NS ExVXc=NS 

Table 6.8.8 Biomass, seed yield and harvest index as influenced by microbes for temperature stress at Bharatpur 
Culture  

Varieties  

Biological yield (kg/ha) Seed yield (kg/ha) HI (%) 

NS LS Average NS LS Average NS LS Average 

No culture  110 RH725 2067 1289 1678 452.4 342.2 397.3 21.9 26.6 24.3 

Giriraj 1889 1044 1467 275.6 233.3 254.5 14.6 22.3 18.5 

PBR357 1933 1016 1474 286.7 248.7 267.7 14.8 24.5 19.7 

Mean 1963 1116  338.2 274.7  17.1 24.5  

Microbial formulation  RH725 1889 1378 1633 438.9 388.9 413.9 23.2 28.2 25.7 

Giriraj 1867 1200 1533 439.3 283.8 361.6 23.5 23.6 23.6 

PBR357 2178 960 1569 452.0 297.8 374.9 20.8 31 25.9 

Mean 1978 1179  443.4 323.5  22.5 27.6  

Pusa Sanjeevani RH725 2222 1222 1722 555.6 335.6 445.6 25 27.5 26.3 

Giriraj 1844 1069 1457 315.6 228.9 272.3 17.1 21.4 19.3 

PBR357 1911 1113 1512 411.1 337.8 374.5 21.5 30.3 25.9 

Mean 1993 1135  427.4 300.7  21.2 26.4  

CD(p=0.05) 

E=190.3 E=8.62    

V=552.4 V=2.48    

ExV=701.2 ExV=3.51    

C=1069.8 C=4.81    

ExV=1513.0 ExV=6.808    

GxC=1853.0 GxC=8.338    

ExCxV=2630.7 ExCxV=11.79    

NS= Normal Sown; LS= Late Sown 
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Biochemistry 
7.1  Evaluation of important breeding materials for nutritional quality index (NQI) of oil. 

Parameters: Fatty acid profiling, ω6/ω3, Oil stability index, SFA: MUFA: PUFA, Saturated and 

unsaturated ratio. 

Centres: Bharatpur, Ludhiana, Kangra, Pantnagar, Hisar and Kanpur 

KRANTI (National Check), RH-749 (Zonal Check) and PDZ-1(Quality check) 

Results: 

7.1.1 Oil Stability Index of Quality  
Oil stability index which is the ratio of MUFA: PUFA was analyzed at six centres (Bharatpur, Pantnagar, 

Hisar, Kangra, Ludhiana and Kanpur). On the basis of mean estimates, it ranged from 0.60 in RH-749 to 

2.97 in GSH-2196(CV ≤ 0.28). (Table 1). 

7.1.2 Fatty Acid Profiling 

Entries of IVT/AVT quality trials were analysed for fatty acid profile at Bharatpur, Kanpur, Kangra, 

Pantnagar, Hisar and Ludhiana. Major fatty acids studied are given below:   

Palmitic acid: 1.87% (RGN-73) to 4.6% (PDZ-12) (CV ≤ 0.32). 

Stearic acid: 0.60 % (RH-749) to 2.05% (LES-63). (CV ≤ 0.69). 

Oleic acid: 10.58 % (RH-749) to 59.55 % (GSH-2196). (CV ≤ 0.22).  

Linoleic acid: 17.20 % (KRANTI) to 43.57 % (PDZ-15). (CV ≤ 0.15). 

Linolenic acid: 9.04 % (PDZ-1) to 20.69 % (LES-62). (CV ≤ 0.25). 

Eicosanoic acid: 0.36 % (PDZ-15) to 7.19 % (OIJ5001). (CV ≤ 1.0). 

Erucic acid: 0.03% (PDZ-1) to 2.10 % (GSH-2196). (CV ≤ 1.20). 

ω6: ω3 ratio ranged from 1.15 (RH-749) to 4.11 (LES-58). (CV ≤ 0.33). 

SFA: MUFA: PUFA ratio ranged between 1:06:09 (PDZ-15) to 1:29:15 (RGN-73).   

Saturated and unsaturated ratio ranged between 1:06 to 1:13. (Table 1-11) 

 7.2. Nutritional Profiling of important quality breeding materials 

 Parameters: Seed meal-protein content, methionine, tryptophan, total antioxidant activity, β-carotene 

content. 

 Centres: Bharatpur, Kanpur, Kangra, Pantnagar, Hisar, Ludhiana 

 KRANTI (National Check), RH-749 (Zonal Check) and PDZ-1(Quality check)  

Results: 

 

Entries of IVT/AVT quality trials were evaluated for Nutritional Profiling of important quality breeding 

materials at six centres. 

Total Protein: 30.18% (JC-36) to 35.21% (PDZ-14) (CV ≤ 0.08).  

Methionine: 1.55 (Kranti) to 2.10 (RH-749) g/100g protein (CV ≤ 0.40).  

Tryptophan: 0.95 (PDZ-14) to 1.37 (PDZ-11) g/100g protein (CV ≤ 0.38).  

Total antioxidant capacity ranged from 16.15 (PDZ-1) to 23.31 (PM-29) mg/g AAE (CV ≤ 0.27).  

β-carotene ranged from 2.50% (PDZ-15) to 4.83% (kranti) (CV ≤ 0.36). 

(β-carotene and Total antioxidant activity were analyzed at five centers excluding Kanpur) 

(Table 12-16) 

7.3. Estimation of anti-nutritional factors in quality breeding materials 

Parameters: Total Glucosinolates and Phytic acid 

Centres: Bharatpur, Kangra, Pantnagar, Hisar, Ludhiana 

KRANTI (National Check), RH-749 (Zonal Check) and PDZ-1(Quality check)  
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Entries of IVT/AVT quality trials were evaluated at five centres. 

Results: 

Total Glucosinolate mean values for five centres (Bharatpur, Pantnagar, Ludhiana, Kangra, Hisar) 

were <30 µmol/g in PDZ-15, PDZ-12, PDZ-1, PDZ-11, PDZ-14, OIJ5001, 91J5001, GSH-1699, JC-32, 

GSH-2196, JC-36, RCH-1, GSH-2180 genotypes.   

Glucosinolate ranged from 75.36% (RH(OE)-706) to 13.71% (GSH-2196) (CV ≤ 0.34). 

Phytic acid content mean values were < 2.25% in PDZ-15, PDZ-12, PDZ-11, RH(OE)-706 (Table 17-

18(CV ≤ 0.25).   

(Total glucosinolate content and phytic acid content were analyzed at five centers excluding 

Kanpur (Tables 17-18). 

Table 1: Oil Stability Index (OSI) 
S.NO. Code Genotype BPR PNT HSR KNG LDH KNP Mean 

1.  Biochem-20-1 RH (OE)-1804         1.06 1.14 1.03 1.15 1.14 1.04 1.09 

2.  Biochem-20-2 LES-62 1.67 1.21 1.13 1.63 1.33 1.07 1.34 

3.  Biochem-20-3 PDZ-15 0.90 0.81 0.91 0.92 0.81 0.84 0.86 

4.  Biochem-20-4 RH-749 0.55 0.69 0.57 0.53 0.69 0.59 0.60 

5.  Biochem-20-5 PDZ-12 0.95 0.85 0.95 0.95 0.85 0.99 0.92 

6.  Biochem-20-6 RGN-73 0.72 0.56 0.75 0.70 0.59 0.75 0.68 

7.  Biochem-20-7 LES-60 1.24 1.04 1.14 1.29 1.01 1.10 1.14 

8.  Biochem-20-8 KRANTI 0.80 0.83 0.84 0.75 0.83 0.82 0.81 

9.  Biochem-20-10 PDZ-1 1.36 1.40 1.30 1.35 1.55 1.35 1.39 

10.  Biochem-20-11 RH (OE)-1807 1.12 0.98 1.05 1.10 1.02 0.99 1.05 

11.  Biochem-20-12 PDZ-11 0.95 0.87 0.93 0.97 0.94 0.95 0.93 

12.  Biochem-20-13 RH(OE)-706 1.12 1.37 1.13 1.11 1.37 1.06 1.19 

13.  Biochem-20-14 PM 29 1.18 1.13 1.19 1.17 0.96 1.04 1.11 

14.  Biochem-20-15 PDZ-14 1.07 0.92 0.99 1.09 1.00 0.90 1.00 

15.  Biochem-20-16 LES-63 1.23 1.13 1.21 1.25 1.22 1.11 1.19 

16.  Biochem-20-17 O I J 5001 1.40 1.51 1.51 1.50 1.56 1.62 1.52 

17.  Biochem-20-18 9IJ 5001 1.58 1.34 1.41 1.76 1.46 1.36 1.49 

18.  Biochem-20-19 GSH-1699 3.43 1.82 3.55 3.67 1.98 2.90 2.89 

19.  Biochem-20-20 JC-32 1.13 1.18 1.17 1.10 1.14 1.14 1.14 

20.  Biochem-20-21 GSH-2196 2.89 3.14 2.94 2.88 2.99 3.00 2.97 

21.  Biochem-20-22 JC-36 1.32 1.25 1.19 1.43 1.22 1.07 1.25 

22.  Biochem-20-23 RCH-1 1.19 1.15 1.20 1.21 1.15 1.16 1.18 

23.  Biochem-20-24 GSH-2180 2.49 2.41 2.35 2.65 2.18 2.05 2.35 
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Table 2: Palmitic acid (%) 
S.No Palmitic acid Genotype BPR PNT HSR KNG LDH KNP Mean 

1.  Biochem-20-1 RH (OE)-1804         3.35 2.84 3.11 3.29 3.59 3.51 3.28 

2.  Biochem-20-2 LES-62 3.31 1.41 3.28 3.41 3.35 2.64 2.90 

3.  Biochem-20-3 PDZ-15 4.80 3.56 4.72 3.56 4.88 3.08 4.10 

4.  Biochem-20-4 RH-749 2.50 3.29 2.99 2.43 2.02 3.39 2.77 

5.  Biochem-20-5 PDZ-12 4.71 4.18 4.27 5.04 5.14 4.24 4.60 

6.  Biochem-20-6 RGN-73 1.87 1.33 1.74 2.95 2.01 1.33 1.87 

7.  Biochem-20-7 LES-60 3.78 3.98 3.72 3.98 3.84 3.57 3.81 

8.  Biochem-20-8 KRANTI 2.27 2.12 2.29 2.91 2.26 2.12 2.33 

9.  Biochem-20-10 PDZ-1 4.03 3.93 3.90 3.93 4.17 3.66 3.94 

10.  Biochem-20-11 RH (OE)-1807 3.82 4.74 3.75 3.74 3.90 3.31 3.88 

11.  Biochem-20-12 PDZ-11 4.45 4.22 4.23 4.22 4.67 4.51 4.38 

12.  Biochem-20-13 RH(OE)-706 3.68 3.30 3.35 3.30 4.02 3.25 3.48 

13.  Biochem-20-14 PM 29 4.57 4.23 4.50 4.23 4.63 4.22 4.40 

14.  Biochem-20-15 PDZ-14 3.19 3.82 2.42 3.82 3.96 2.99 3.36 

15.  Biochem-20-16 LES-63 4.15 4.44 3.45 4.44 4.86 3.94 4.21 

16.  Biochem-20-17 O I J 5001 3.77 3.72 3.60 3.72 3.93 3.70 3.74 

17.  Biochem-20-18 9IJ 5001 4.68 4.46 4.46 4.46 4.90 4.23 4.53 

18.  Biochem-20-19 GSH-1699 3.78 4.81 3.58 4.81 3.99 3.48 4.07 

19.  Biochem-20-20 JC-32 3.84 3.92 2.94 3.92 4.73 3.86 3.87 

20.  Biochem-20-21 GSH-2196 3.92 3.41 3.66 3.41 4.19 3.49 3.68 

21.  Biochem-20-22 JC-36 3.74 2.87 3.18 4.13 4.29 2.88 3.51 

22.  Biochem-20-23 RCH-1 4.07 3.75 3.75 3.16 4.40 3.71 3.81 

23.  Biochem-20-24 GSH-2180 3.75 4.22 3.21 4.22 4.29 3.85 3.92 

Table 3: Stearic acid (%) 

S.NO. Code Genotype BPR PNT HSR KNG LDH KNP Mean 

1.  Biochem-20-1 RH (OE)-1804         1.39 1.40 0.19 0.33 1.59 1.20 1.02 

2.  Biochem-20-2 LES-62 1.55 1.20 1.32 1.20 1.78 1.13 1.36 

3.  Biochem-20-3 PDZ-15 1.35 1.57 1.22 1.57 1.48 1.29 1.41 

4.  Biochem-20-4 RH-749 0.83 0.21 0.99 0.59 0.66 0.35 0.60 

5.  Biochem-20-5 PDZ-12 1.15 0.54 1.08 1.48 1.21 0.99 1.07 

6.  Biochem-20-6 RGN-73 0.71 0.95 0.51 0.89 0.91 0.87 0.81 

7.  Biochem-20-7 LES-60 1.73 0.71 1.58 0.71 1.87 1.15 1.29 

8.  Biochem-20-8 KRANTI 0.83 0.77 0.84 1.41 0.82 0.78 0.91 

9.  Biochem-20-10 PDZ-1 1.43 0.91 0.84 0.20 2.02 1.45 1.14 

10.  Biochem-20-11 RH (OE)-1807 1.40 1.94 1.23 1.94 1.57 1.51 1.60 

11.  Biochem-20-12 PDZ-11 1.49 1.96 1.69 1.96 1.28 1.68 1.68 

12.  Biochem-20-13 RH(OE)-706 1.46 1.82 1.38 1.82 1.54 1.40 1.57 

13.  Biochem-20-14 PM 29 1.54 2.36 1.36 2.36 1.71 2.40 1.95 

14.  Biochem-20-15 PDZ-14 1.68 1.22 1.62 1.23 1.74 1.11 1.43 

15.  Biochem-20-16 LES-63 1.71 2.67 1.43 2.67 1.98 1.85 2.05 

16.  Biochem-20-17 O I J 5001 1.68 2.37 1.63 2.37 1.73 1.79 1.93 

17.  Biochem-20-18 9IJ 5001 1.91 2.35 1.91 2.35 1.91 1.62 2.01 

18.  Biochem-20-19 GSH-1699 1.72 2.44 1.92 2.44 1.52 1.57 1.93 

19.  Biochem-20-20 JC-32 1.38 1.44 1.30 0.44 1.45 1.21 1.20 

20.  Biochem-20-21 GSH-2196 1.24 1.21 1.28 1.49 1.19 1.08 1.25 

21.  Biochem-20-22 JC-36 1.60 1.19 1.39 1.34 1.81 1.11 1.41 

22.  Biochem-20-23 RCH-1 1.07 0.48 0.48 0.30 1.65 0.47 0.74 

23.  Biochem-20-24 GSH-2180 1.31 1.78 1.41 1.78 1.20 1.17 1.44 
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Table 4: Oleic acid (%) 
S.NO. Code Genotype BPR PNT HSR KNG LDH KNP Mean 

1.  Biochem-20-1 RH (OE)-1804         34.65 33.69 35.04 39.54 36.06 35.73 35.79 
2.  Biochem-20-2 LES-62 43.48 36.01 34.97 45.67 45.99 34.75 40.15 
3.  Biochem-20-3 PDZ-15 39.30 35.83 39.12 35.02 39.47 36.53 37.54 
4.  Biochem-20-4 RH-749 9.02 14.71 9.21 9.52 8.83 12.21 10.58 
5.  Biochem-20-5 PDZ-12 38.64 31.31 38.11 38.07 39.17 36.15 36.91 
6.  Biochem-20-6 RGN-73 12.41 11.90 12.92 12.92 11.89 13.79 12.64 
7.  Biochem-20-7 LES-60 44.71 40.11 41.89 45.01 47.53 41.57 43.47 
8.  Biochem-20-8 KRANTI 13.98 14.15 15.41 11.11 12.55 14.15 13.56 
9.  Biochem-20-10 PDZ-1 48.81 49.93 47.14 49.24 50.48 46.05 48.61 
10.  Biochem-20-11 RH (OE)-1807 38.10 39.01 38.13 38.03 38.06 35.92 37.87 
11.  Biochem-20-12 PDZ-11 37.93 38.23 36.33 36.23 39.52 37.52 37.63 
12.  Biochem-20-13 RH(OE)-706 40.45 44.99 39.19 38.99 41.71 38.56 40.65 
13.  Biochem-20-14 PM 29 43.78 36.48 42.61 42.00 44.94 38.56 41.39 
14.  Biochem-20-15 PDZ-14 40.75 38.50 38.88 40.85 42.61 35.08 39.44 
15.  Biochem-20-16 LES-63 41.85 41.92 40.01 39.91 43.68 39.74 41.18 
16.  Biochem-20-17 O I J 5001 38.03 36.42 37.84 34.28 39.22 37.17 37.16 
17.  Biochem-20-18 9IJ 5001 49.79 48.82 45.84 44.87 53.73 44.82 47.98 
18.  Biochem-20-19 GSH-1699 62.65 49.46 60.46 59.46 64.83 56.32 58.86 
19.  Biochem-20-20 JC-32 32.72 31.42 32.96 33.96 32.48 32.51 32.68 
20.  Biochem-20-21 GSH-2196 58.98 61.02 58.40 58.10 59.55 61.26 59.55 
21.  Biochem-20-22 JC-36 39.89 39.04 37.66 43.66 44.11 35.98 40.06 
22.  Biochem-20-23 RCH-1 43.43 41.56 42.43 45.67 44.43 42.06 43.26 
23.  Biochem-20-24 GSH-2180 51.09 54.20 50.02 50.20 52.15 49.13 51.13 

Table 5: Linoleic acid (%) 

S.NO. Code Genotype BPR PNT HSR KNG LDH KNP Mean 

1.  Biochem-20-1 RH (OE)-1804         32.75 29.57 34.14 33.68 31.35 34.33 32.64 

2.  Biochem-20-2 LES-62 25.96 27.04 30.82 20.67 28.15 32.52 27.53 

3.  Biochem-20-3 PDZ-15 43.61 44.15 43.15 44.15 43.07 43.29 43.57 

4.  Biochem-20-4 RH-749 16.29 21.34 16.04 16.04 16.54 20.84 17.85 

5.  Biochem-20-5 PDZ-12 40.47 36.68 39.99 39.64 41.30 36.68 39.13 

6.  Biochem-20-6 RGN-73 17.16 20.32 17.27 20.17 17.04 18.33 18.38 

7.  Biochem-20-7 LES-60 36.17 39.55 36.61 35.61 36.73 37.69 37.06 

8.  Biochem-20-8 KRANTI 17.58 17.00 18.34 16.09 16.82 17.35 17.20 

9.  Biochem-20-10 PDZ-1 35.81 32.30 36.25 34.35 37.36 34.10 35.03 

10.  Biochem-20-11 RH (OE)-1807 33.89 38.16 36.27 33.71 34.50 36.16 35.45 

11.  Biochem-20-12 PDZ-11 39.94 40.61 39.17 39.06 40.71 39.59 39.85 

12.  Biochem-20-13 RH(OE)-706 36.24 32.74 34.77 34.74 37.71 36.29 35.42 

13.  Biochem-20-14 PM 29 37.05 37.97 35.80 35.82 38.30 37.12 37.01 

14.  Biochem-20-15 PDZ-14 38.18 38.40 39.28 37.28 39.08 38.82 38.51 

15.  Biochem-20-16 LES-63 34.01 34.50 33.20 33.23 34.82 35.87 34.27 

16.  Biochem-20-17 O I J 5001 27.07 23.41 25.01 24.42 26.31 22.94 24.86 

17.  Biochem-20-18 9IJ 5001 31.48 33.46 32.46 33.45 30.50 32.96 32.38 

18.  Biochem-20-19 GSH-1699 18.28 24.93 17.04 18.99 17.66 19.43 19.39 

19.  Biochem-20-20 JC-32 28.90 27.50 28.16 29.49 29.63 28.56 28.71 

20.  Biochem-20-21 GSH-2196 20.44 20.42 19.89 20.11 20.69 20.42 20.33 

21.  Biochem-20-22 JC-36 30.24 31.83 31.72 26.72 30.75 33.50 30.79 

22.  Biochem-20-23 RCH-1 36.52 36.14 35.28 35.94 36.75 36.19 36.14 

23.  Biochem-20-24 GSH-2180 20.51 24.82 21.32 21.82 19.70 24.01 22.03 
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Table 6: Linolenic acid (%) 
S.NO. Code Genotype BPR PNT HSR KNG LDH KNP Mean 

1.  Biochem-20-1 RH (OE)-1804         20.61 20.68 19.77 14.77 21.44 15.85 18.85 

2.  Biochem-20-2 LES-62 19.76 25.70 18.77 18.77 20.75 20.41 20.69 

3.  Biochem-20-3 PDZ-15 11.24 14.15 11.43 14.15 11.05 13.73 12.62 

4.  Biochem-20-4 RH-749 15.22 16.54 14.02 14.05 16.41 16.55 15.46 

5.  Biochem-20-5 PDZ-12 13.87 21.90 14.54 14.59 13.19 19.90 16.33 

6.  Biochem-20-6 RGN-73 14.32 14.76 12.71 12.72 15.93 15.56 14.33 

7.  Biochem-20-7 LES-60 11.69 14.02 13.33 13.35 10.04 13.74 12.69 

8.  Biochem-20-8 KRANTI 14.09 11.59 12.08 18.09 16.09 11.59 13.92 

9.  Biochem-20-10 PDZ-1 7.56 10.13 9.13 9.13 5.98 12.32 9.04 

10.  Biochem-20-11 RH (OE)-1807 16.12 11.67 16.67 16.67 15.56 18.28 15.83 

11.  Biochem-20-12 PDZ-11 14.48 12.50 15.81 15.81 13.14 14.10 14.31 

12.  Biochem-20-13 RH(OE)-706 15.97 15.51 17.52 17.52 14.41 17.24 16.36 

13.  Biochem-20-14 PM 29 11.62 16.51 13.25 13.25 9.98 12.88 12.91 

14.  Biochem-20-15 PDZ-14 12.72 11.53 13.53 13.53 11.90 18.54 13.62 

15.  Biochem-20-16 LES-63 15.64 15.12 17.13 17.13 14.15 16.13 15.88 

16.  Biochem-20-17 O I J 5001 16.05 11.50 17.37 12.15 15.93 11.98 14.16 

17.  Biochem-20-18 9IJ 5001 9.08 9.48 10.00 10.00 8.16 9.98 9.45 

18.  Biochem-20-19 GSH-1699 10.95 14.96 11.42 9.31 10.48 13.46 11.76 

19.  Biochem-20-20 JC-32 14.54 15.40 12.35 12.35 16.72 14.09 14.24 

20.  Biochem-20-21 GSH-2196 10.89 8.69 9.88 9.88 11.90 8.69 9.99 

21.  Biochem-20-22 JC-36 12.83 13.04 12.16 12.16 13.49 15.57 13.21 

22.  Biochem-20-23 RCH-1 12.84 14.30 14.30 11.50 11.38 12.80 12.85 

23.  Biochem-20-24 GSH-2180 14.65 8.51 14.30 8.51 14.99 11.15 12.02 

Table 7: Eicosanoic acid (%) 
S.NO. Code Genotype BPR PNT HSR KNG LDH KNP Mean 

1.  Biochem-20-1 RH (OE)-1804         1.01 3.70 1.08 1.08 0.93 2.54 1.72 

2.  Biochem-20-2 LES-62 4.69 8.00 9.38 9.38 0.00 7.84 6.55 

3.  Biochem-20-3 PDZ-15 0.11 0.00 0.21 0.41 0.00 1.19 0.32 

4.  Biochem-20-4 RH-749 4.31 9.86 6.21 6.45 2.42 7.35 6.10 

5.  Biochem-20-5 PDZ-12 0.11 3.93 0.22 0.22 0.00 0.93 0.90 

6.  Biochem-20-6 RGN-73 4.70 5.92 7.36 7.36 2.04 5.83 5.53 

7.  Biochem-20-7 LES-60 0.51 1.00 1.01 1.01 0.00 1.07 0.77 

8.  Biochem-20-8 KRANTI 3.98 6.54 6.55 6.82 1.42 6.59 5.32 

9.  Biochem-20-10 PDZ-1 0.94 1.97 1.87 1.97 0.00 1.89 1.44 

10.  Biochem-20-11 RH (OE)-1807 0.98 1.56 1.21 1.21 0.76 1.59 1.22 

11.  Biochem-20-12 PDZ-11 0.71 1.97 1.41 1.39 0.00 1.77 1.21 

12.  Biochem-20-13 RH(OE)-706 0.99 0.97 1.97 1.97 0.00 1.97 1.31 

13.  Biochem-20-14 PM 29 0.76 1.58 1.52 1.57 0.00 3.58 1.50 

14.  Biochem-20-15 PDZ-14 1.14 4.83 1.86 1.83 0.41 2.21 2.05 

15.  Biochem-20-16 LES-63 0.58 1.20 1.16 1.16 0.00 1.40 0.92 

16.  Biochem-20-17 O I J 5001 3.90 10.11 6.65 8.11 1.14 9.95 6.64 

17.  Biochem-20-18 9IJ 5001 1.89 1.18 3.77 3.71 0.00 3.67 2.37 

18.  Biochem-20-19 GSH-1699 1.67 2.33 3.33 3.33 0.00 3.30 2.33 

19.  Biochem-20-20 JC-32 4.05 6.65 6.68 7.68 1.41 6.65 5.52 

20.  Biochem-20-21 GSH-2196 2.45 2.57 4.89 4.88 0.00 2.53 2.89 

21.  Biochem-20-22 JC-36 3.94 5.32 6.52 8.10 1.37 6.18 5.24 

22.  Biochem-20-23 RCH-1 1.31 2.52 2.61 1.72 0.00 2.54 1.78 

23.  Biochem-20-24 GSH-2180 2.34 1.28 4.67 7.67 0.00 5.64 3.60 
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Table 8: Erucic acid (%) 
S.NO. Code Genotype BPR PNT HSR KNG LDH KNP Mean 

1.  Biochem-20-1 RH (OE)-1804         5.60 8.01 6.24 5.01 4.96 6.67 6.08 

2.  Biochem-20-2 LES-62 0.33 0.00 0.65 1.13 0.00 0.69 0.47 

3.  Biochem-20-3 PDZ-15 0.17 0.00 0.00 0.50 0.33 0.14 0.19 

4.  Biochem-20-4 RH-749 52.04 33.91 40.93 49.61 53.09 38.95 44.76 

5.  Biochem-20-5 PDZ-12 0.46 0.73 0.91 0.93 0.00 0.46 0.58 

6.  Biochem-20-6 RGN-73 47.58 44.64 42.96 42.09 50.20 44.29 45.29 

7.  Biochem-20-7 LES-60 0.08 0.19 0.16 0.16 0.00 0.18 0.13 

8.  Biochem-20-8 KRANTI 46.43 47.62 40.80 42.38 50.06 46.98 45.71 

9.  Biochem-20-10 PDZ-1 0.01 0.02 0.02 0.02 0.00 0.09 0.03 

10.  Biochem-20-11 RH (OE)-1807 2.98 1.11 1.12 2.92 4.84 1.78 2.46 

11.  Biochem-20-12 PDZ-11 0.35 0.20 0.00 0.00 0.69 0.51 0.29 

12.  Biochem-20-13 RH(OE)-706 0.35 0.00 0.07 0.07 0.63 0.52 0.27 

13.  Biochem-20-14 PM 29 0.43 0.50 0.41 0.47 0.45 0.49 0.46 

14.  Biochem-20-15 PDZ-14 0.61 0.82 0.95 0.86 0.26 1.02 0.75 

15.  Biochem-20-16 LES-63 0.34 0.12 0.15 0.13 0.53 0.27 0.26 

16.  Biochem-20-17 O I J 5001 10.00 10.48 8.24 12.01 11.76 12.62 10.85 

17.  Biochem-20-18 9IJ 5001 0.46 0.00 0.09 0.07 0.82 0.19 0.27 

18.  Biochem-20-19 GSH-1699 1.76 2.62 1.98 1.63 1.54 1.92 1.91 

19.  Biochem-20-20 JC-32 13.09 12.98 12.57 11.81 13.60 11.93 12.66 

20.  Biochem-20-21 GSH-2196 2.15 2.09 1.89 2.09 2.41 1.96 2.10 

21.  Biochem-20-22 JC-36 4.97 5.98 5.98 3.51 3.96 3.79 4.70 

22.  Biochem-20-23 RCH-1 1.01 1.02 1.08 0.91 0.94 0.99 0.99 

23.  Biochem-20-24 GSH-2180 6.28 4.89 4.88 4.80 7.67 4.95 5.58 

Table 9: ω6 and ω3 ratio 
S.NO. Code Genotype BPR PNT HSR KNG LDH KNP Mean 

1.  Biochem-20-1 RH (OE)-1804         1.59 1.40 1.73 2.31 1.46 2.17 1.78 

2.  Biochem-20-2 LES-62 1.31 1.00 1.64 0.95 1.36 1.59 1.31 

3.  Biochem-20-3 PDZ-15 3.88 3.10 3.78 3.12 3.90 3.15 3.49 

4.  Biochem-20-4 RH-749 1.07 1.30 1.14 1.14 1.01 1.26 1.15 

5.  Biochem-20-5 PDZ-12 2.92 1.70 2.75 2.72 3.13 1.84 2.51 

6.  Biochem-20-6 RGN-73 1.20 1.40 1.36 1.35 1.07 1.18 1.26 

7.  Biochem-20-7 LES-60 3.10 2.80 2.75 2.67 3.66 2.74 2.95 

8.  Biochem-20-8 KRANTI 1.25 1.50 1.52 1.33 1.04 1.50 1.36 

9.  Biochem-20-10 PDZ-1 4.74 3.20 3.97 3.76 6.25 2.77 4.11 

10.  Biochem-20-11 RH (OE)-1807 2.10 3.30 2.18 2.02 2.22 1.98 2.30 

11.  Biochem-20-12 PDZ-11 2.76 3.20 2.48 2.47 3.10 2.81 2.80 

12.  Biochem-20-13 RH(OE)-706 2.27 2.10 1.98 1.98 2.63 2.11 2.18 

13.  Biochem-20-14 PM 29 3.19 2.30 2.70 2.70 3.84 2.88 2.94 

14.  Biochem-20-15 PDZ-14 3.00 3.30 2.90 2.76 3.29 2.09 2.89 

15.  Biochem-20-16 LES-63 2.17 2.30 1.94 1.94 2.46 2.22 2.17 

16.  Biochem-20-17 O I J 5001 1.69 2.00 1.44 2.01 1.66 1.92 1.79 

17.  Biochem-20-18 9IJ 5001 3.47 3.50 3.25 3.25 3.74 3.30 3.42 

18.  Biochem-20-19 GSH-1699 1.67 1.70 1.49 2.04 1.69 1.44 1.67 

19.  Biochem-20-20 JC-32 1.99 1.80 2.28 2.32 1.78 2.03 2.03 

20.  Biochem-20-21 GSH-2196 1.88 2.30 2.01 2.04 1.78 2.35 2.06 

21.  Biochem-20-22 JC-36 2.36 2.40 2.61 2.20 2.28 2.15 2.33 

22.  Biochem-20-23 RCH-1 2.84 2.50 2.47 2.09 3.23 2.83 2.66 

23.  Biochem-20-24 GSH-2180 1.40 2.90 1.49 2.45 1.32 2.15 1.95 
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Table 10: SFA: MUFA: PUFA ratio 
S.NO. Code Genotype BPR PNT HSR KNG LDH KNP 

1.  Biochem-20-1 RH (OE)-1804         1:09:11 1:11:12 1:13:16 1:13:13 1:08:10 1:10:11 

2.  Biochem-20-2 LES-62 1:10:09 1:17:20 1:10:11 1:12:09 1:08:09 1:12:14 

3.  Biochem-20-3 PDZ-15 1:06:09 1:07:11 1:07:09 1:07:11 1:06:09 1:09:13 

4.  Biochem-20-4 RH-749 1:19:09 1:17:11 1:16:08 1:22:10 1:24:12 1:16:10 

5.  Biochem-20-5 PDZ-12 1:07:09 1:08:12 1:07:10 1:06:08 1:06:09 1:07:11 

6.  Biochem-20-6 RGN-73 1:25:12 1:27:15 1:29:13 1:16:09 1:22:11 1:29:15 

7.  Biochem-20-7 LES-60 1:08:09 1:09:11 1:08:09 1:10:10 1:08:08 1:09:11 

8.  Biochem-20-8 KRANTI 1:21:10 1:24:10 1:21:10 1:14:08 1:20:10 1:23:10 

9.  Biochem-20-10 PDZ-1 1:09:08 1:11:09 1:10:10 1:12:11 1:08:07 1:09:09 

10.  Biochem-20-11 RH (OE)-1807 1:08:10 1:06:08 1:08:11 1:07:09 1:08:09 1:08:11 

11.  Biochem-20-12 PDZ-11 1:07:09 1:07:09 1:06:09 1:06:09 1:07:09 1:06:09 

12.  Biochem-20-13 RH(OE)-706 1:08:10 1:09:09 1:09:11 1:08:10 1:08:08 1:09:12 

13.  Biochem-20-14 PM 29 1:07:08 1:06:08 1:08:08 1:07:07 1:07:08 1:06:08 

14.  Biochem-20-15 PDZ-14 1:09:10 1:09:10 1:10:13 1:09:10 1:08:09 1:09:14 

15.  Biochem-20-16 LES-63 1:07:08 1:06:07 1:09:10 1:06:07 1:06:07 1:07:09 

16.  Biochem-20-17 O I J 5001 1:10:08 1:09:06 1:10:08 1:09:06 1:09:07 1:11:06 

17.  Biochem-20-18 9IJ 5001 1:08:06 1:07:06 1:08:07 1:07:06 1:08:06 1:08:07 

18.  Biochem-20-19 GSH-1699 1:12:05 1:08:06 1:12:05 1:09:04 1:12:05 1:12:07 

19.  Biochem-20-20 JC-32 1:10:08 1:10:08 1:12:10 1:12:10 1:08:07 1:10:08 

20.  Biochem-20-21 GSH-2196 1:12:06 1:14:06 1:13:06 1:13:06 1:12:06 1:14:06 

21.  Biochem-20-22 JC-36 1:09:08 1:12:11 1:11:10 1:10:07 1:08:07 1:12:12 

22.  Biochem-20-23 RCH-1 1:09:10 1:11:12 1:11:12 1:14:14 1:08:08 1:11:12 

23.  Biochem-20-24 GSH-2180 1:12:07 1:10:06 1:13:08 1:10:05 1:11:06 1:12:07 

Table 11: Saturated: Unsaturated fatty acid ratio 
S.NO. Code Genotype BPR PNT HSR KNG LDH KNP 

1.  Biochem-20-1 RH (OE)-1804         1:11 1:11 1:12 1:13 1:10 1:10 

2.  Biochem-20-2 LES-62 1:09 1:11 1:10 1:08 1:09 1:12 

3.  Biochem-20-3 PDZ-15 1:08 1:10 1:09 1:11 1:08 1:13 

4.  Biochem-20-4 RH-749 1:09 1:10 1:07 1:09 1:12 1:10 

5.  Biochem-20-5 PDZ-12 1:09 1:12 1:10 1:08 1:08 1:10 

6.  Biochem-20-6 RGN-73 1:12 1:11 1:13 1:08 1:11 1:12 

7.  Biochem-20-7 LES-60 1:08 1:11 1:09 1:10 1:08 1:10 

8.  Biochem-20-8 KRANTI 1:10 1:09 1:09 1:07 1:10 1:09 

9.  Biochem-20-10 PDZ-1 1:07 1:08 1:09 1:10 1:07 1:09 

10.  Biochem-20-11 RH (OE)-1807 1:09 1:07 1:10 1:08 1:09 1:11 

11.  Biochem-20-12 PDZ-11 1:09 1:08 1:09 1:08 1:09 1:08 

12.  Biochem-20-13 RH(OE)-706 1:10 1:09 1:11 1:10 1:09 1:11 

13.  Biochem-20-14 PM 29 1:07 1:08 1:08 1:07 1:07 1:07 

14.  Biochem-20-15 PDZ-14 1:10 1:09 1:13 1:10 1:08 1:12 

15.  Biochem-20-16 LES-63 1:08 1:06 1:10 1:07 1:07 1:08 

16.  Biochem-20-17 O I J 5001 1:07 1:05 1:08 1:06 1:07 1:06 

17.  Biochem-20-18 9IJ 5001 1:06 1:06 1:06 1:06 1:05 1:07 

18.  Biochem-20-19 GSH-1699 1:05 1:05 1:05 1:03 1:05 1:06 

19.  Biochem-20-20 JC-32 1:08 1:08 1:09 1:09 1:07 1:08 

20.  Biochem-20-21 GSH-2196 1:06 1:06 1:06 1:06 1:06 1:06 

21.  Biochem-20-22 JC-36 1:08 1:11 1:09 1:07 1:07 1:12 

22.  Biochem-20-23 RCH-1 1:09 1:11 1:11 1:13 1:07 1:11 

23.  Biochem-20-24 GSH-2180 1:06 1:05 1:07 1:05 1:06 1:07 
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Table 12: Protein content (%) 
S.NO. Code Genotype BPR PNT HSR KNG LDH KNP mean 

1.  Biochem-20-1 RH (OE)-1804         33.64 32.80 33.79 33.32 34.64 32.69 33.48 

2.  Biochem-20-2 LES-62 33.99 33.29 34.30 35.21 33.18 30.83 33.99 

3.  Biochem-20-3 PDZ-15 34.91 34.77 36.49 35.95 32.45 29.54 34.91 

4.  Biochem-20-4 RH-749 33.88 34.23 34.26 33.84 33.18 31.56 33.88 

5.  Biochem-20-5 PDZ-12 34.89 34.43 35.76 35.46 33.91 30.32 34.89 

6.  Biochem-20-6 RGN-73 33.09 32.01 33.88 34.02 32.45 32.17 33.09 

7.  Biochem-20-7 LES-60 31.72 31.73 32.36 32.53 30.26 34.05 31.72 

8.  Biochem-20-8 KRANTI 33.70 34.32 33.35 33.24 33.91 31.16 33.70 

9.  Biochem-20-10 PDZ-1 31.60 32.06 31.85 31.51 30.99 30.94 31.60 

10.  Biochem-20-11 RH (OE)-1807 33.33 33.28 33.69 33.89 32.45 32.83 33.33 

11.  Biochem-20-12 PDZ-11 33.59 32.94 34.08 34.90 32.45 31.56 33.59 

12.  Biochem-20-13 RH(OE)-706 33.04 32.57 33.52 34.34 31.72 32.46 33.04 

13.  Biochem-20-14 PM 29 31.80 32.19 31.82 32.19 30.99 33.71 31.80 

14.  Biochem-20-15 PDZ-14 35.21 34.16 35.92 35.40 35.36 30.52 35.21 

15.  Biochem-20-16 LES-63 34.41 33.61 35.93 35.64 32.45 31.08 34.41 

16.  Biochem-20-17 O I J 5001 34.69 34.16 35.31 34.65 34.64 30.52 34.69 

17.  Biochem-20-18 9IJ 5001 34.96 33.83 35.53 35.14 35.36 31.00 34.96 

18.  Biochem-20-19 GSH-1699 34.57 34.74 35.40 34.96 33.18 29.26 34.57 

19.  Biochem-20-20 JC-32 32.76 32.51 32.17 31.73 34.64 30.80 32.76 

20.  Biochem-20-21 GSH-2196 35.04 35.12 36.77 36.55 31.72 29.72 35.04 

21.  Biochem-20-22 JC-36 30.12 30.31 29.49 30.43 30.26 30.47 30.12 

22.  Biochem-20-23 RCH-1 31.55 30.48 31.66 31.62 32.45 32.24 31.55 

23.  Biochem-20-24 GSH-2180 32.43 32.02 31.67 31.39 34.64 31.30 32.43 

 

Table 13: Methionine content (g/100g protein) 
S.NO. Code Genotype BPR PNT HSR KNG LDH KNP MEAN 

1.  Biochem-20-1 RH (OE)-1804         1.83 2.00 1.92 2.00 1.40 1.96 1.85 

2.  Biochem-20-2 LES-62 1.91 2.02 1.97 2.02 1.65 1.48 1.84 

3.  Biochem-20-3 PDZ-15 1.90 1.85 1.77 1.85 2.13 1.45 1.83 

4.  Biochem-20-4 RH-749 2.18 2.17 2.60 2.17 1.79 1.69 2.10 

5.  Biochem-20-5 PDZ-12 2.09 2.01 2.02 2.01 2.35 1.55 2.00 

6.  Biochem-20-6 RGN-73 2.00 2.14 1.98 2.14 1.76 1.35 1.90 

7.  Biochem-20-7 LES-60 2.12 2.13 2.10 2.13 2.13 1.71 2.05 

8.  Biochem-20-8 KRANTI 1.80 1.86 1.73 1.86 1.76 0.28 1.55 

9.  Biochem-20-10 PDZ-1 2.18 2.18 1.96 2.18 2.40 1.21 2.02 

10.  Biochem-20-11 RH (OE)-1807 1.98 2.02 1.96 2.02 1.94 1.75 1.94 

11.  Biochem-20-12 PDZ-11 1.85 2.02 2.08 2.02 1.30 1.59 1.81 

12.  Biochem-20-13 RH(OE)-706 2.12 2.01 2.20 2.01 2.25 1.83 2.07 

13.  Biochem-20-14 PM 29 2.00 2.04 2.11 2.04 1.80 2.16 2.02 

14.  Biochem-20-15 PDZ-14 1.78 1.89 1.75 1.89 1.61 1.90 1.80 

15.  Biochem-20-16 LES-63 1.98 2.17 1.88 2.17 1.71 0.92 1.81 

16.  Biochem-20-17 O I J 5001 1.86 1.97 1.97 1.97 1.53 0.98 1.71 

17.  Biochem-20-18 9IJ 5001 1.95 2.13 2.18 2.13 1.36 1.21 1.83 

18.  Biochem-20-19 GSH-1699 1.71 1.90 1.69 1.90 1.38 1.19 1.63 

19.  Biochem-20-20 JC-32 1.91 2.11 2.09 2.11 1.34 1.44 1.83 

20.  Biochem-20-21 GSH-2196 1.89 2.07 2.04 2.07 1.39 1.33 1.80 

21.  Biochem-20-22 JC-36 2.12 2.26 2.26 2.26 1.71 1.29 1.98 

22.  Biochem-20-23 RCH-1 2.04 2.19 2.18 2.19 1.61 1.83 2.01 

23.  Biochem-20-24 GSH-2180 1.97 2.16 2.15 2.16 1.42 1.53 1.90 
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Table 14: Tryptophan content (g/100g protein) 
S.NO. Code Genotype BPR PNT HSR KNG LDH KNP Mean 

1.  Biochem-20-1 RH (OE)-1804         1.13 1.09 1.08 1.01 1.16 1.78 1.21 

2.  Biochem-20-2 LES-62 0.83 0.82 0.78 1.07 0.85 1.78 1.02 

3.  Biochem-20-3 PDZ-15 0.80 0.75 1.00 1.03 0.85 1.79 1.04 

4.  Biochem-20-4 RH-749 1.16 1.00 0.91 1.21 1.32 1.86 1.24 

5.  Biochem-20-5 PDZ-12 1.19 0.80 0.83 1.01 1.59 1.70 1.19 

6.  Biochem-20-6 RGN-73 1.10 1.18 1.10 1.22 1.01 1.66 1.21 

7.  Biochem-20-7 LES-60 1.15 1.20 1.19 0.99 1.10 1.82 1.24 

8.  Biochem-20-8 KRANTI 0.95 0.87 0.80 1.19 1.03 0.91 0.96 

9.  Biochem-20-10 PDZ-1 1.21 1.23 1.16 0.95 1.18 1.79 1.25 

10.  Biochem-20-11 RH (OE)-1807 0.96 0.80 0.78 1.03 1.11 1.83 1.08 

11.  Biochem-20-12 PDZ-11 1.43 1.13 1.11 1.00 1.72 1.81 1.37 

12.  Biochem-20-13 RH(OE)-706 1.16 1.20 1.50 1.04 1.13 1.88 1.32 

13.  Biochem-20-14 PM 29 1.47 1.21 0.97 0.98 1.74 0.92 1.21 

14.  Biochem-20-15 PDZ-14 0.99 0.72 0.76 1.01 1.27 0.95 0.95 

15.  Biochem-20-16 LES-63 1.16 0.72 0.72 1.02 1.61 1.64 1.15 

16.  Biochem-20-17 O I J 5001 1.26 0.93 1.31 0.99 1.60 1.04 1.19 

17.  Biochem-20-18 9IJ 5001 0.98 0.81 0.87 1.00 1.15 1.69 1.08 

18.  Biochem-20-19 GSH-1699 1.11 0.98 1.09 1.06 1.23 0.91 1.06 

19.  Biochem-20-20 JC-32 1.05 1.15 1.35 0.96 0.95 1.73 1.20 

20.  Biochem-20-21 GSH-2196 0.92 0.83 1.20 1.11 1.01 1.31 1.06 

21.  Biochem-20-22 JC-36 1.09 1.28 1.38 0.92 0.89 1.72 1.21 

22.  Biochem-20-23 RCH-1 1.18 1.29 1.81 0.96 1.07 0.79 1.18 

23.  Biochem-20-24 GSH-2180 1.09 1.14 1.51 0.95 1.05 1.67 1.23 

Table 15: Total antioxidant capacity (mg/g AAE) 
S.NO. Code Genotype BPR PNT HSR KNG LDH Mean 

1.  Biochem-20-1 RH (OE)-1804         19.86 19.59 18.45 22.16 20.12 20.04 

2.  Biochem-20-2 LES-62 16.57 15.38 23.06 18.36 17.76 18.23 

3.  Biochem-20-3 PDZ-15 15.48 15.03 18.05 16.79 15.94 16.26 

4.  Biochem-20-4 RH-749 17.99 18.49 20.50 24.32 17.50 19.76 

5.  Biochem-20-5 PDZ-12 17.67 21.37 20.20 15.03 13.98 17.65 

6.  Biochem-20-6 RGN-73 18.76 20.11 23.01 24.57 17.41 20.77 

7.  Biochem-20-7 LES-60 19.45 21.58 23.98 17.84 17.32 20.03 

8.  Biochem-20-8 KRANTI 21.90 22.09 24.00 24.09 21.72 22.76 

9.  Biochem-20-10 PDZ-1 15.65 17.09 15.93 17.88 14.20 16.15 

10.  Biochem-20-11 RH (OE)-1807 17.83 15.63 26.16 21.12 20.03 20.15 

11.  Biochem-20-12 PDZ-11 19.73 18.11 16.16 16.17 21.34 18.30 

12.  Biochem-20-13 RH(OE)-706 19.53 21.81 23.80 21.44 17.25 20.76 

13.  Biochem-20-14 PM 29 24.41 20.87 24.05 19.24 27.96 23.31 

14.  Biochem-20-15 PDZ-14 17.55 17.88 21.37 17.01 17.22 18.20 

15.  Biochem-20-16 LES-63 19.32 15.44 28.16 15.12 23.19 20.24 

16.  Biochem-20-17 O I J 5001 17.22 15.24 17.60 19.92 19.21 17.84 

17.  Biochem-20-18 9IJ 5001 18.46 19.53 23.18 18.99 17.40 19.51 

18.  Biochem-20-19 GSH-1699 16.96 16.79 26.79 20.63 17.14 19.66 

19.  Biochem-20-20 JC-32 18.25 20.22 21.42 24.40 16.27 20.11 

20.  Biochem-20-21 GSH-2196 19.80 21.10 23.50 23.04 18.50 21.19 

21.  Biochem-20-22 JC-36 17.15 20.22 20.70 23.44 14.08 19.12 

22.  Biochem-20-23 RCH-1 19.15 19.89 25.71 23.76 18.40 21.38 

23.  Biochem-20-24 GSH-2180 19.06 19.63 21.10 25.80 18.50 20.82 
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Table 16: β-carotene (ppm) 
S.NO. Code Genotype BPR PNT HSR KNG LDH Mean 

1.  Biochem-20-1 RH (OE)-1804         3.12 2.78 2.89 3.47 2.77 3.01 

2.  Biochem-20-2 LES-62 2.99 3.36 3.38 2.61 2.35 2.94 

3.  Biochem-20-3 PDZ-15 2.49 2.72 2.99 2.25 2.06 2.50 

4.  Biochem-20-4 RH-749 4.08 3.89 3.07 4.27 3.49 3.76 

5.  Biochem-20-5 PDZ-12 3.62 5.00 2.80 2.23 2.29 3.19 

6.  Biochem-20-6 RGN-73 5.06 5.06 3.89 5.07 2.36 4.29 

7.  Biochem-20-7 LES-60 4.32 5.31 3.56 3.34 3.04 3.91 

8.  Biochem-20-8 KRANTI 5.39 5.58 4.00 5.20 3.97 4.83 

9.  Biochem-20-10 PDZ-1 3.90 4.50 4.42 3.29 3.66 3.95 

10.  Biochem-20-11 RH (OE)-1807 4.44 5.39 4.90 3.50 4.04 4.45 

11.  Biochem-20-12 PDZ-11 3.03 3.86 3.43 2.19 3.98 3.30 

12.  Biochem-20-13 RH(OE)-706 4.46 5.61 5.48 3.31 5.13 4.80 

13.  Biochem-20-14 PM 29 3.19 3.72 5.04 2.65 3.61 3.64 

14.  Biochem-20-15 PDZ-14 3.09 3.61 3.80 2.57 3.71 3.36 

15.  Biochem-20-16 LES-63 2.76 3.44 4.40 2.08 4.64 3.46 

16.  Biochem-20-17 O I J 5001 3.05 3.14 4.08 2.97 4.13 3.47 

17.  Biochem-20-18 9IJ 5001 3.39 4.19 4.69 2.59 5.05 3.98 

18.  Biochem-20-19 GSH-1699 5.09 5.64 4.56 4.55 3.13 4.59 

19.  Biochem-20-20 JC-32 4.53 4.58 5.19 4.49 4.41 4.64 

20.  Biochem-20-21 GSH-2196 4.54 3.75 4.48 5.32 3.60 4.34 

21.  Biochem-20-22 JC-36 4.62 4.63 5.60 4.60 4.21 4.73 

22.  Biochem-20-23 RCH-1 4.39 5.11 3.09 3.67 2.87 3.82 

23.  Biochem-20-24 GSH-2180 4.88 5.00 3.76 4.75 3.84 4.45 

Table 17: Total glucosinolate (µmole/g ) 
S.NO. Code Genotype BPR PNT HSR KNG LDH Mean 

1.  Biochem-20-1 RH (OE)-1804         59.78 78.87 44.28 89.06 71.08 68.61 

2.  Biochem-20-2 LES-62 58.14 54.29 44.53 76.24 64.78 59.60 

3.  Biochem-20-3 PDZ-15 15.99 14.08 21.65 20.85 15.44 17.60 

4.  Biochem-20-4 RH-749 61.66 80.78 52.32 88.00 76.79 71.91 

5.  Biochem-20-5 PDZ-12 24.35 19.36 40.59 22.89 20.40 25.52 

6.  Biochem-20-6 RGN-73 59.70 78.16 57.65 82.00 72.21 69.94 

7.  Biochem-20-7 LES-60 60.43 89.62 58.96 96.80 75.69 76.30 

8.  Biochem-20-8 KRANTI 58.88 66.25 47.89 80.60 68.98 64.52 

9.  Biochem-20-10 PDZ-1 18.78 21.94 30.11 19.18 22.92 22.59 

10.  Biochem-20-11 RH (OE)-1807 71.50 67.69 52.81 72.82 86.83 70.33 

11.  Biochem-20-12 PDZ-11 15.42 14.16 30.26 13.04 14.88 17.55 

12.  Biochem-20-13 RH(OE)-706 70.68 84.99 60.84 84.32 73.55 74.88 

13.  Biochem-20-14 PM 29 60.93 89.73 48.79 99.68 87.33 77.29 

14.  Biochem-20-15 PDZ-14 15.25 17.21 24.93 16.14 17.85 18.28 

15.  Biochem-20-16 LES-63 65.19 66.00 76.42 68.55 59.57 67.15 

16.  Biochem-20-17 O I J 5001 18.94 25.50 31.90 19.94 21.84 23.62 

17.  Biochem-20-18 9IJ 5001 13.69 0.00 15.09 14.25 16.94 12.00 

18.  Biochem-20-19 GSH-1699 14.92 0.00 17.71 12.02 20.86 13.10 

19.  Biochem-20-20 JC-32 17.96 21.56 27.96 15.95 18.54 20.39 

20.  Biochem-20-21 GSH-2196 11.07 13.05 15.01 14.60 15.11 13.77 

21.  Biochem-20-22 JC-36 17.63 17.96 30.91 19.62 24.16 22.06 

22.  Biochem-20-23 RCH-1 17.47 21.32 32.64 18.02 16.30 21.15 

23.  Biochem-20-24 GSH-2180 19.76 16.58 25.34 16.46 21.26 19.88 
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Table 18: Phytic acid (%) 
S.NO. Code Genotype BPR PNT HSR KNG LDH Mean 

1.  Biochem-20-1 RH (OE)-1804         2.56 2.00 2.75 2.45 3.13 2.58 

2.  Biochem-20-2 LES-62 2.49 1.91 2.68 2.01 3.06 2.43 

3.  Biochem-20-3 PDZ-15 2.20 1.79 2.34 1.99 2.60 2.18 

4.  Biochem-20-4 RH-749 2.30 1.85 1.90 2.58 2.75 2.28 

5.  Biochem-20-5 PDZ-12 1.98 1.67 2.21 2.45 2.29 2.12 

6.  Biochem-20-6 RGN-73 2.17 1.66 2.59 2.59 2.67 2.34 

7.  Biochem-20-7 LES-60 2.17 1.86 2.39 2.57 2.48 2.29 

8.  Biochem-20-8 KRANTI 2.14 1.84 2.35 2.66 2.43 2.28 

9.  Biochem-20-10 PDZ-1 2.42 2.41 2.08 2.51 2.44 2.37 

10.  Biochem-20-11 RH (OE)-1807 2.54 1.94 2.02 2.52 3.14 2.43 

11.  Biochem-20-12 PDZ-11 2.29 2.01 2.20 2.11 2.57 2.24 

12.  Biochem-20-13 RH(OE)-706 2.30 1.97 1.91 1.99 2.64 2.16 

13.  Biochem-20-14 PM 29 2.68 2.37 2.30 2.50 3.00 2.57 

14.  Biochem-20-15 PDZ-14 2.55 2.36 1.99 2.34 2.74 2.40 

15.  Biochem-20-16 LES-63 2.28 2.06 2.73 2.24 2.51 2.36 

16.  Biochem-20-17 O I J 5001 2.34 2.04 2.26 2.18 2.63 2.29 

17.  Biochem-20-18 9IJ 5001 2.55 2.07 2.00 2.17 3.04 2.37 

18.  Biochem-20-19 GSH-1699 2.83 2.09 1.93 2.57 3.56 2.60 

19.  Biochem-20-20 JC-32 2.47 2.09 2.00 2.63 2.85 2.40 

20.  Biochem-20-21 GSH-2196 2.52 1.93 2.49 2.61 3.11 2.53 

21.  Biochem-20-22 JC-36 2.53 2.01 2.44 2.58 3.05 2.52 

22.  Biochem-20-23 RCH-1 2.40 1.91 1.90 2.58 2.88 2.33 

23.  Biochem-20-24 GSH-2180 2.57 2.05 1.92 2.67 3.09 2.46 

Table 19: Special entries fatty acid analysis (Mean values): (Evaluated at Six centers (Bharatpur, 

Pantnagar, Hisar, Kangra, Ludhiana and Kanpur). 
Code Genotype PA SA OA LA LiA EiA EA ω6/ ω3 OSI S:M:P S:U 

Biochem-20-1 DRMR-Q-202 3.90 1.46 36.17 25.89 17.75 3.35 0.27 1.46 1.40 1:07:08 1:09 

Biochem-20-2 DRMR-Q-1-2-37 3.95 1.13 28.22 25.74 20.03 1.37 0.93 1.29 1.10 1:06:09 1:08 

Biochem-20-3 DRMR-Q-204 4.04 1.07 38.93 28.99 12.08 0.57 0.00 2.40 1.34 1:08:08 1:08 

Biochem-20-4 DRMR-Q-1-22 4.01 0.56 35.31 30.84 12.57 1.20 0.27 2.45 1.14 1:08:10 1:08 

(PA: Palmitic acid; SA: Stearic acid; OA: Oleic acid; LA: Linoleic acid; LiA: Linolenic acid; EiA: Eicosenoic acid; 

EA: Erucic acid; ω6 and ω3 ratio; OSI: Oil stability index; SFA: MUFA: PUFA ratio; Saturated: unsaturated 

fatty acid ratio) 

Table 20: Special entries value addition analysis (Mean values): 
Code Genotype protein Met Trp PA GLS β-carotene TAA 

Biochem-20-1 DRMR-Q-202 32.77 1.74 1.14 2.49 18.07 2.83 15.95 

Biochem-20-2 DRMR-Q-1-2-37 32.62 1.8 1.09 2.45 22.09 3.33 16.28 

Biochem-20-3 DRMR-Q-204 32.12 1.66 1.12 2.30 18.65 3.11 14.57 

Biochem-20-4 DRMR-Q-1-22 33.16 1.75 0.93 2.55 16.05 3.24 16.82 

 (Met: Methionine;  Trp: Tryptophan; PA: Phytic acid; GLS: Glucosinolate; TAA: Total antioxidant activity) 
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Frontline demonstrations on Rapeseed-Mustard 2020-21 

8.1 Distribution of 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, 
33 cooperating centres of AICRPRM/ ICAR institutes/ Ag. Universities/NGOs/FPOs conducted 2517 
frontline demonstrations (FLDs) against the allocation of 2400 FLDs under irrigated as well as 
rainfed conditions on rapeseed (toria, yellow sarson, brown sarson gobhi sarson and taramira) and 
mustard (Indian mustard) in 80 districts across 15 states during 2020-21. Rajasthan had maximum 
(839) followed by Uttar Pradesh (340), Manipur (300), Assam (231) and Madhya Pradesh (170) 
FLDs. Out of 33 FLDs conducting centres, 9 were in Rajasthan, 6 in Uttar Pradesh, 2 each in 
Assam, Haryana, Jammu & Kashmir and Maharashtra and one each in rest of the 9 states. 
Maximum districts (16) were covered in Uttar Pradesh followed by 13 in Rajasthan, 8 in 
Maharashtra, 7 each in Haryana and Madhya Pradesh, 6 in Assam, 5 in Jammu & Kashmir, 4 each 
in Manipur and Punjab, 3 in Odisha and 2 each in Gujarat and Uttarakhand and one each in 
Himachal Pradesh, Telangana and West Bengal (Table 8.1). The sowing time spread from Sept. 9, 
2020 (Uttarakhand) for toria to Dec 22, 2020 (Telangana) for Indian mustard. 
 
8.2 Types of demonstrations 
 

The 449 FLDs on rapeseed and 2068 on mustard were conducted. Maximum 2068 FLDs 
were conducted on Indian mustard followed by toria (254), gobhi sarson (114), yellow sarson (36), 
brown sarson (30) and taramira (15). All the demonstrations were conducted under whole package 
demonstrations in two different situations viz., irrigated (1879) and rainfed (638). Variety-wise 
analysis was also done to see the performance of demonstrated improved varieties. There were 13 
varieties of Indian mustard followed by 3 each of toria and yellow sarson and 2 of of gobhi sarson 
under irrigated condition. The 4 varieties of toria, 3 of Indian mustard, 2 of taramira and one  each 
of gobhi sarson and brown sarson were demonstrated under rainfed condition (Table 8.2). The 
results included the mean seed yield (kg/ha) for both the improved plot (IP) with improved 
technology and the farmers’ plot (FP) with farmers’ practice, besides yield superiority of improved 
technology (%), cost of cultivation (CoC), gross monetary return (GMR) and additional net monetary 
return (ANMR) in Rs/ha from the IP and benefit: cost (B:C) ratio for both the IP and FP.  

  
8.3 Whole package FLDs of rapeseed-mustard under rainfed condition 

Sriganganagar and Jobner centres (Rajasthan); Jhansi (Uttar Pradesh); AAU, Jorhat & 
Shillongani (Assam); Pantnagar (Uttarakhand); Khudwani (J&K); CAU, Imphal (Manipur); Kangra 
(Himachal Pradesh) and Bhubaneswar (Odisha) conducted 638 FLDs on WP of rapeseed-mustard 
under rainfed condition (Table 8.3). The maximum demonstrations (300) were conducted in 
Manipur on toria (183) and Indian mustard (117) under rainfed condition with mean seed yield of 
1,014 kg/ha in IP and 805 kg/ha in FP. IP had a yield advantage of 26.0% and ANMR of Rs 
7,398/ha under rainfed condition in Manipur. 210 demonstrations were conducted in Assam on 
Indian mustard (201) and toria (9) which recorded maximum yield advantage of 56.6% and 
maximum ANMR of Rs. 17,662/ha, followed by Odisha that recorded 45.9 % yield improvement in 
20 FLDs on toria with 693 kg/ha average seed yield in IP and ANMR of Rs. 6,990/ha under rainfed 
condition. Rajasthan with 45 FLDs observed maximum mean seed yield of 1,544 kg/ha in IP and 
1,378 kg/ha in FP with lowest yield advantage of 12.0% from IP over the FP under rainfed 
condition. J&K with average mean seed yield of 1,063 kg/ha in 30 FLDs on brown sarson observed 
yield advantage of 19.2% from IP with ANMR of Rs. 5,943/ha. Himachal Pradesh with average 
mean seed yield of 1,012 kg/ha in 27 FLDs observed yield advantage of 33.9% from IP. 
Uttarakhand conducted 6 FLDs on toria that gave mean seed yield of 1,125 kg/ha in IP and 960 
kg/ha in FP. IP had a yield advantage of 17.2% and ANMR of Rs 7,036/ha under rainfed condition 
in Uttarakhand.  

The maximum (1,544 kg/ha) and minimum (693 kg/ha) mean seed yield from IP were 
observed in Rajasthan and Odisha, respectively. The cost of cultivation of IP ranged from Rs. 
14,393 /ha in Rajasthan to Rs 31,322 /ha in J&K under rainfed condition. The IP also had higher 
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B:C ratio in all states than that of FP in rainfed condition. The highest B:C ratio for IP (6.68) in 
Rajasthan and lowest (1.34) in Odisha were recorded.  
 8.4 Whole package FLDs of rapeseed-mustard under irrigated condition 

The whole package technology demonstration included use of improved variety, balanced 
use of fertilizers, proper spacing, use of micronutrients and need based plant protection and 
scientific cultural practices in comparison to farmers’ practices of crop cultivation. Bharatpur, KVK 
(Bansur), Jodhpur, Kota, Lupin, Solidaridad and VMFPCL centres/NGOs in Rajasthan; Varanasi, 
Kanpur, Ag. University (Banda), Jhansi, Agrimitta , Amity University (Noida) in Uttar Pradesh; Hisar 
and Bawal in Haryana; Morena and Jhansi in Madhya Pradesh; S K Nagar in Gujarat; Shillongani in 
Assam; Ludhiana in Punjab; Kangra in Himachal Pradesh; Chatha in J&K; Pantnagar in 
Uttarakhand; KVK, Kaneri (Kholapur) and Nagpur in Maharashtra; Kalyani in West Bengal; 
Bhubaneswar in Odisha and Jagtial in Telengana conducted 1879 FLDs on whole package of 
rapeseed-mustard under irrigated condition (Table 8.4).  

The maximum FLDs (794) were conducted in Rajasthan where improved plot recorded 
average yield of 2,372 kg/ha with yield superiority of 13.8% and ANMR of Rs 17,758/ha. 

Under irrigated condition, mean seed yield from IP ranged from 957 in Odisha to 2,606 
kg/ha in Haryana, whereas from FP ranged from 614 in Odisha to 2,204 kg/ha in Haryana. The 
yield increase due to IP ranged from 7.14% in Punjab to 95.9% in J&K.  

For IP, Haryana had the highest cost of cultivation (Rs 41,672/ha), while Jammu & Kashmir 
had the lowest cost of cultivation (Rs 19,200/ha). 

The maximum ANMR (Rs 36,132 /ha) was reported due to the improved WP of Indian 
mustard in Uttar Pradesh, while minimum was in West Bengal (Rs 6,085 /ha). All IP had positive 
ANMR. The higher B:C ratio for the improved WP under irrigated condition in all the states. The 
highest B:C ratio of IP (4.72) was realized in Rajasthan (Table 8.4).  

8.5 Varietal performance in Whole package FLDs of rapeseed-mustard under irrigated condition 

An effort was also made to see the performance of demonstrated varieties in whole package 
demonstrations in different states under irrigated and rainfed condition. 

8.5.1 Indian mustard 

A total of 13 improved varieties of Indian mustard namely Giriraj, RH 725, NRCHB101, RH 
749, CS 60, Azad Mahak, RB 50, GDM 4, RH-406, TAM 108-1, RCH 1, PHR 126 and PR 20 were 
used in WP covering 12 states under irrigated condition (Table 8.5). Improved variety RH 725 
demonstrated in 45 FLDs in Uttar Pradesh recorded highest average yield of 2,906 kg/ha with a 
yield improvement of 45.4% over local (FP) practice and ANMR of Rs 50,218 /ha followed by CS 60 
demonstrated in 11 FLDs in Uttar Pradesh with average seed yield of 2,856 kg/ha. The maximum 
yield improvement 109.6% was recorded in Jammu & Kashmir with Giriraj variety. The minimum 
yield improvement of 4.3% was reported from PHR-126 variety in Punjab, while minimum average 
seed yield of 957 kg/ha was reported from NRCHB-101 variety in Odisha.  

The Giriraj variety was demonstrated in 4 states which recorded highest mean seed yield of 
2,443 kg/ha with 14.3% yield improvement in Rajasthan (522 FLDs) followed by 2,286 kg/ha with 
36.6% yield improvement in Uttar Pradesh (103 FLDs), 1,982 with 13.9% yield improvement in 
Madhya Pradesh (85 FLDs) and 1,488 kg/ha with maximum yield improvement of 109.6% in 
Jammu and Kashmir (60 FLDs) over FP.  

The RH 725 variety was also demonstrated in 4 states which recorded highest yield 
improvement of 45.4% with mean seed yield of 2,906 kg/ha in Uttar Pradesh (45 FLDs) followed by 
18.0% with mean seed yield of 2,667 kg/ha in Haryana (63 FLDs), 18.0% with mean seed yield of 
2,180 kg/ha in Madhya Pradesh (20 FLDs) and 11.8% with mean seed yield of 2,347 in Rajasthan 
(176 FLDs) over FP.  

The improved variety RH 749 was demonstrated in 3 states which recorded highest yield 
improvement of 48.0% with mean seed yield of 1,989 kg/ha in Uttar Pradesh (85 FLDs) followed by 
22.0% with mean seed yield of 2,150 kg/ha in Haryana (4 FLDs) and 12.3% with mean seed yield of 
1,757 kg/ha in Madhya Pradesh over FP.  

The improved variety NRCHB 101 was demonstrated in 6 states which recorded highest 
mean seed yield of 2,033  kg/ha with yield improvement of 15.3% in Rajasthan (96 FLDs), followed 
by 1,389 kg/ha mean seed yield with 85.7% yield improvement in Jammu & Kashmir (37 FLDs), 
1,334 kg/ha mean seed yield with 18.5% yield improvement in Mahashtra (50 FLDs), 1,192 kg/ha 
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mean seed yield with 31.6% yield improvement in Telangana (20 FLDs), 1,183 kg/ha mean seed 
yield with 22.7% yield improvement in West Bengal (40 FLDs) and 957 kg/ha mean seed yield with 
55.9% yield improvement in Odisha (30 FLDs) over FP 

  In Uttar Pradesh, six improved varieties viz. RH 749, Giriraj, NRCHB 101, RH 725, CS 60, 
and Azad Mahak were demonstrated in 330 FLDs by 6 centres under irrigated condition. Out of 
which, improved variety RH 725 demonstrated in 45 FLDs in Uttar Pradesh recorded highest yield 
of 2,906 kg/ha with yield improvement of 45.5% over FP. In Uttar Pradesh, the improved variety 
Giriraj was used in maximum demonstrations (103 FLDs), which recorded average seed yield of 
2,286 kg/ha with yield improvement of 36.6%. The improved variety RH 749 was demonstrated in 
85 FLDs, which recorded average seed yield of 1,989 kg/ha with yield improvement of 48.0%. The 
improved variety NRCHB 101 was demonstrated in 75 FLDs, which recorded average seed yield of 
1,786 kg/ha with yield improvement of 49.3%. The improved varieties Azad Mahak (11 FLDs) and 
CS 60 (11 FLDs) recorded a yield improvement of 53.4 and 43.0%, respectively in Uttar Pradesh.  

The three improved varieties viz. Giriraj, RH 725 and NRCHB 101 were demonstrated in 794 
FLDs by seven centres/FPOs in Rajasthan under irrigated condition. Out of which, improved variety 
Giriraj was demonstrated in maximum demonstrations (522 FLDs) conducted by Bharatpur, Lupin, 
Solidaridad, VMFPCL and Kota centres in Rajasthan recorded highest average yield of 2,443 kg/ha 
with yield improvement of 14.3% followed by RH 725 (176 FLDs), which recorded average seed 
yield of 2,347 kg/ha with yield improvement of 11.8% over FP. The improved variety NRCHB 101 
demonstrated in 96 FLDs, recorded 2,033 kg/ha average seed yield under IP with yield 
improvement of 15.3%.  

In Haryana, the improved variety RH 725 demonstrated in 63 FLDs by two centres recorded 
highest mean seed yield of 2,667 kg/ha with yield improvement of 18.0%, while RH 749 
demonstrated in 4 FLDs by Bawal centre recorded mean seed yield of 2,150 kg/ha with yield 
improvement of 22.0%. The other improved variety RB 50 (4 FLDs) recorded 2,100 kg/ha average 
seed yield under IP with yield improvement of 20.8%. 

The yield improvement of 12.7% with mean seed yield of 2,312 kg/ha from GDM 4 (50 
FLDs) was recorded in Gujarat. In Maharashtra, the improved varieties TAM 108-1 (50 FLDs) 
recorded 1,084 kg/ha average seed yield with 22.2% yield improvement, over FP. The RH 406 
variety demonstrated in 35 FLDs in Madhya Pradesh recorded 1,109 kg/ha average seed yield 
under IP with yield improvement of 23.0% while PR-20 variety demonstrated in 3 FLDs in 
Uttarakhand recorded 1,743 kg/ha average seed yield under IP with yield improvement of 19.4% 

The maximum ANMR (Rs 50,218 /ha) was reported from RH 725 variety in Uttar Pradesh, 
while minimum (Rs. 5,406/ha) was from PHR 126 variety in Punjab. All IP had positive ANMR. The 
higher B:C ratio for all improved varieties under irrigated condition in all the states except PHR 126 
due to relatively higher additional cost was realized. However, highest B:C ratio of IP (5.69) was 
realized from PHR 126 variety in Punjab. (Table 8.5).  

8.5.2 Yellow sarson 

Pantnagar conducted 20 FLDs with PPS 1 and 6 FLDs with Pant Sweta varieties of yellow 
sarson. The IP with Pant Sweta and PPS 1 had the average yield of 1,459 kg/ha and 1,361 kg/ha, 
respectively with yield improvement of 15.0% and 17.1%, respectively. Kanpur centre conducted 10 
FLDs with Pitambari variety which recorded average yield of 1,705 kg/ha with maximum yield 
improvement of 35.6% and maximum ANMR of Rs. 21,815/ha from IP in Uttar Pradesh (Table 8.5).  

8.5.3 Gobhi sarson 

Kangra and Ludhiana centres conducted 56 FLDs each using GSC 7 variety of gobhi sarson 
(Table 8.5). The IP recorded maximum average yield of 2,125 kg/ha with a yield improvement of 
11.2% and an ANMR of Rs 11,362 /ha in Punjab, while average seed yield of 1,255 kg/ha with a 
yield improvement of 41.0% and an ANMR of Rs 15,600 /ha was recorded from IP in Himachal 
Pradesh. Ludhiana centre also conducted 31 FLDs with PGSH-1707 variety which recorded 
average yield of 2,142 kg/ha with yield improvement of 4.5% and ANMR of Rs. 4,183/ha from IP in 
Punjab. 

8.5.4 Toria   

Pantnagar conducted 12 FLDs with Uttara and 3 FLDs with PT 508 varieties of toria. The IP 
with Uttara and PT 508 had the average yield of 1,351 kg/ha and 1,338 kg/ha, respectively with 



FLD 4 

 

yield improvement of 16.8% and 16.0%, respectively. Shillongani centre conducted 21 FLDs with 
TS-38 variety which recorded average yield of 1,252 kg/ha with yield improvement of 58.3% and 
ANMR of Rs. 17,241/ha from IP in Assam. All demonstrated varieties had higher B:C ratio than that 

of FP  (Table 8.5).  
 

8.6 Varietal performance in Whole package FLDs of rapeseed-mustard under rainfed condition 

8.6.1 Indian mustard 

A total of 3 improved varieties of Indian mustard namely RGN 298, NRCHB 101 and DRMR 
150-35 were used in WP covering 3 states under rainfed condition (Table 8.6). 

 Sriganganagar in Rajasthan conducted 30 FLDs with RGN 298 variety of Indian mustard 
under rainfed condition which showed highest average seed yield of 1,747 kg/ha with yield 
improvement of 9.4% in Rajasthan.  

The improved variety NRCHB 101 was demonstrated (228 FLDs) in 2 states under rainfed 
situations, which recorded highest mean seed yield of 1,213 kg/ha with highest yield improvement 
of 64.6% in Assam (116 FLDs) followed by 1,012 kg/ha mean seed yield with yield improvement of 
26.8% in Manipur (112 FLDs) over FP. The DRMR 150-35 variety demonstrated (90 FLDs) in 2 
states, which recorded maximum average seed yield of 1,232 kg/ha with maximum yield 
improvement of 46.5% in Assam, while the same variety in 5 FLDs recorded average seed yield of 
1,032 kg/ha with yield improvement of 34.2% in Manipur over FP.  

The maximum ANMR (Rs 19,088 /ha) was reported in Assam, while minimum (Rs. 7,658 
/ha) was in Manipur from NRCHB 101 variety. All IP had positive ANMR. The higher B:C ratio for all 
improved varieties under rainfed condition in all the states under IP was realized. The highest B:C 
ratio of IP (6.88) was realized from RGN 298 variety in Rajasthan. (Table 8.6).  

8.6.2 Toria 

The improved variety TS 38 of toria was demonstrated (192 FLDs) in 2 states under rainfed 
situations, which recorded highest mean seed yield of 1,221 kg/ha with highest yield improvement 
of 58.6% in Assam (9 FLDs) followed by 1,015 kg/ha mean seed yield with yield improvement of 
25.3% in Manipur (183 FLDs) over FP. Pantnagar conducted 4 FLDs with Uttara and 2 FLDs with 
PT 508 varieties of toria in Uttarakhand. The IP with Uttara and PT 508 had the average yield of 
1,133 kg/ha and 1,110 kg/ha, respectively with yield improvement of 17.4% and 16.8%, 
respectively. Bhubaneswar centre conducted 20 FLDs with Sushree variety, which recorded seed 
yield of 693 kg/ha with yield improvement of 45.9%. The maximum ANMR (Rs 16,715 /ha) from TS 
38 variety was reported in Assam, while minimum (Rs. 6,690 /ha) from PT 508 variety was in 
Uttarakhand. All IP had positive ANMR. (Table 8.6). 

8.6.3 Gobhi sarson 

Kangra centre used GSC 7 variety of gobhi sarson in 27 demonstrations conducted in 
Himachal Pradesh under rainfed condition (Table 8.6). The IP demonstrations with GSC 7 had an 
average seed yield of 1,012 kg/ha against 756 kg/ha in FP with a yield improvement of 33.9% and 
ANMR of Rs.10,485 /ha.   

8.6.4 Brown sarson 

Khudwani conducted 30 FLDs with Shalimar sarson 2 variety of brown sarson in rainfed 
situation of Jammu & Kashmir which recorded an average seed yield of 1,063 kg/ha with 19.20% 
yield improvement in IP. The demonstrated variety had higher B:C ratio than that of FP. (Table 8.6).  

8.6.5 Taramira 

Jobner centre conducted 15 FLDs using RTM 1355 and RTM 1351 varieties of taramira 
under rainfed situation of Rajasthan (Table 8.6). The demonstrations with RTM 1355 (7 FLDs) 
recorded an average seed yield of 1,165 kg/ha with a yield improvement of 19.9% and an ANMR of 
Rs 9,122 /ha, while demonstrations with RTM 1351 (8 FLDs) recorded an average seed yield of 
1,114 kg/ha with a yield improvement of 21.6% and an ANMR of Rs 9,392 /ha. 

8.7 Exploitable yield reservoir in rapeseed-mustard 
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It is evident from the productivity potentials and profitability of improved rapeseed-mustard 
production technologies that there exists vast potential to improve the rapeseed-mustard 
productivity under real farm situations. An attempt was made to estimate the extent of such yield 
reservoir available for exploitation (Table 8.7). Yield gap-I as a result of demonstration of improved 
technology over farmers practices was ranging from 7.1% in Punjab to 77.0% in Jammu & Kashmir, 
whereas, the yield gap-II (between IP and three year from 2017-18 to 2019-20 state average 
productivity)  was ranging from 0.7% in West Bengal to as high as 269.4% in Maharashtra.  

Exploitable production-1 (EP-I is the sum of 3 year State average production and production 
increased over State average production by bridging yield gap-I) and exploitable production-II (EP-II 
is the sum of 3 year State average production and production increased over State average 
production by bridging gap-II) were also worked out as indicated in Table 8.7. 

 It can be understood from the Table 8.7 that rapeseed-mustard productivity at national level 
could be improved by 23.0 and 29.1% by bridging the yield gaps-I and II, respectively. Similarly, the 
national rapeseed-mustard production could be increased from 8.93 to 10.99 and 11.53 mt by 
bridging yield gaps I and II, respectively. This indicates the presence of significant yield reservoir 
which can be exploited through spread of appropriate technology among the farmers. Therefore, 
there is an urgent need for effective transfer of improved rapeseed-mustard production technologies 
to the rapeseed-mustard growers in order to convince them to adopt such technologies so that yield 
gaps can be bridged and rapeseed-mustard production in the country can be stepped up.  
 
8.8 Training of field level extension workers under the programme of FLDs and other related 
activities  

For upgrading the knowledge and skills of grass root extension workers of States 
Department of Agriculture about research developments in the field of rapeseed-mustard, 14 
training programmes for extension workers of two days each were organized by ICAR-DRMR and 
AICRPRM centres during 2020-21 under this scheme. 

In these training programmes, a total of 336 extension personnel from State Department of 
Agriculture of Rajasthan, Uttar Pradesh, Madhya Pradesh, Gujarat, Jammu & Kashmir and 
Uttarakhand participated and they were made aware of the new technologies advances in 
rapeseed-mustard cultivation so that they communicate the same to the farmers in the field. 

 

State of 
participants 

 Organizing 
AICRPRM Centre 

Place of training 
 

Dates  No. of 
participants  

Uttar Pradesh 

Varanasi KVK, Mirzapur 6-7 Feb. 2021 20 

Varanasi  BHU, Varanasi 26-27 Feb. 2021 20 

Jhansi RLBCAU, Jhansi 5-6 March 20021 20 

Kanpur CSAUA&T 6-7 March 20021 20 

Madhya 
Pradesh 

Morena 

ZARS Morena 06-07 Jan. 2021 24 

KVK, Datia 13-14 Jan. 2021 30 

KVK, Shivpuri 02-03 March 2021 34 

KVK, Ashok Nagar 05-06 March 2021 39 

Gujarat SK Nagar  CMRS, SDAU 21-22 Jan. 2021 24 

J & K Chatha  Chatha, Jammu 18-19 Feb. 2021  23 

Uttarakhand Pantnagar GBPUAT, Pantnagar 13-14 March 2021 22 

Rajasthan Kota ARS, Kota 22-23 Feb. 2020 20 

Rajasthan (2 
programme 

Bansur KVK, Bansur, Alwar 18-19 Feb. 2021  40 
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simultaneously) 

 Total 336 

 

----------------------------------------------------------------------------------------------------------------
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Table 8.1 State wise FLDs on rapeseed-mustard conducted during 2020-21 
 

State Centre(s) 
Total 
FLDs 

Districts covered Crops  
Period of  

Sowing 2020 

Assam (ASM) 

DoR, (AAU) 
 

201 
Majuli, Tinsukia, Dhemaji, 
Karbi Anglong, Nalbari 

Indian mustard 
 

Nov 05-20 

Shillongani 
(SHL) 

30 Nagaon Toria Oct 25-Dec 20 

Odisha 
Bhubaneswar 
(BHU) 

50 
Keonjhar, Mayurbhanj, 
Bhadrak 

Indian mustard 
Toria 

Oct 14-Dec 16 

Gujarat (GUJ) 
S K Nagar 
(SKN) 

50 Banaskantha, Patan  Indian mustard Oct 10-Nov 8 

Haryana (HAR) 
Hisar (HSR) 51 

Rewari, Bhiwani, Hisar, 
Fatehabad, Mahendragarh 

Indian mustard Sept 20-Oct.21 

Bawal (BAW) 20 Rewari,  Mohindergarh Indian mustard Oct 19-30 

Himachal Pradesh 
(HP) 

Kangra (KNG) 54 Kangra Gobhi sarson  Oct 10- 26 

Jammu & Kashmir 
(J&K) 

Chatha (CHT) 97 Jammu, Samba Indian Mustard  Oct 25-Nov 20 

Khudwani (KHD) 30 
Anantnag, Kulgam, 
Pulwama 

Brown sarson Oct 10-25 

Madhya Pradesh 
(MP) 

Morena (MOR) 100 
Morena, Bhind, Datia, Ashok 
Nagar, Guna 

Indian mustard Oct 15-Nov 24  

Jhansi (JHI) 70 Niwari, Datia Indian mustard Oct 16-Nov 15 

Maharashtra (MH) 
Nagpur (NGP) 50 

Akola, Amravati, Nagpur 
Chandrapur, Gondia 
Bhandara, Wardha,  

Indian mustard Oct 25-Nov 15  

KLP (50) 50 Kolhapur Indian mustard Nov 05-15 

Manipur (MAN) CAU (IMP) 300 
Imphal West, Imphal East, 
Ukhrul, Bishnupur 

Indian mustard  
Toria 

Nov 11-Dec 8 

Punjab (PUN) Ludhiana (LDH) 75 
Fazilka, Pathankot, 
Ludhiana 
 Fatehgarh Sahib  

Gobhi sarson 
Indian mustard 

Oct 7-Nov 10 

Rajasthan (RAJ)  

Bharatpur (BPR) 400 Bharatpur Indian mustard Oct 8-Nov 2 

Bansur (BAN)  74 Alwar Indian mustard Oct 12-27 

Jodhpur (JDH) 70 Jodhpur, Nagaur, Pali Indian mustard Oct 25-Nov 8 

Kota (KOT) 50 Kota, Baran Indian mustard Oct 10-28 

Jobner (JOB) 15 Jaipur Taramira Oct 16-29 

Sriganganagar 
(SGN) 

30 Sriganganagar Indian mustard Oct 15-25 

Lupin 100 Karoli, Dholpur Indian mustard Oct 12-Nov 3 

Solidaridad 50 Baran, Kota, Tonk, Bundi Indian mustard Oct 15-30 

VMFPCL 50 Bharatpur Indian mustard Oct 10-28 

Telangana State 
(TS) 

Jagtial (JGT) 20 Jagtial Indian mustard Nov 1-Dec 22 

Uttar Pradesh (UP) 

Banda (BND) 50 Banda Indian mustard Oct 28-Nov 15 

Jhansi (JHI) 30 Jhansi Indian mustard Oct 16-Nov 15 

Kanpur (KPR) 50 
Unnao, Fatehpur, Kanpur 
Dehat, Kanpur Nagar, 
Kannuj, Firojabad. 

Indian 
mustard,  

Sept 22-Oct 29 

Varanasi (VAR) 120 
Mirzapur, Chandauli, 
Bhadoi, Varanasi, Azamgarh 

Indian mustard Oct 15-Nov 10 

Amity University 
(AMT) 

40 
Gautam Budh Nagar 
Bulandshahar 

Indian mustard Oct 12-18 

Agrimitra 50 Mirzapur Indian mustard Nov 11-15 

Uttarakhand (UK) 
Pantnagar 
(PNT) 

50 U.S. Nagar, Nainital 
Indian mustard 
Toria, Yellow 
sarson 

Sept 9-Oct.10 

West Bengal (WB) Kalyani (KLN) 40 Purulia Indian mustard Nov 5-12 

15 33* 2517 80 6 Sept 9-Dec 20 

*Jhansi centre conducted FLDs in two states, viz. Uttar Pradesh and Madhya Pradesh  
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Table 8.2 Frontline demonstrations conducted on rapeseed-mustard during 2020-21 

Crop 

 
FLDs 
(No)  

 

Distribution of  FLDs 

Whole package  Varietal distribution (total No. of 
Varieties) 

Irrigated Rainfed Irrigated Rainfed 

Toria 254 36 218 03 04 

Gobhi sarson 114 87 27 02 01 

Yellow sarson 36 36 00 03 00 

Brown sarson 30 00 30 00 01 

Taramira 15 00 15 00 02 

Indian mustard 2068 1720 348 13 03 

Total 2517 1879 638 21 11 
 

Abbreviations used in the text and table: WP: whole package; IR: Irrigated; RF: Rainfed; YIOFP: Yield increase over farmer’s practice; CoC: Cost of cultivation; GMR: 
Gross monetary return; ANMR: Additional Net Monetary Return; IP: Improved practices; FP: Farmers’ Practices; B:C : Benefit : Cost;  

Table 8.3 Performance of whole package FLDs on rapeseed-mustard under rainfed condition during 2020-21 

State Centre Crops FLDs 
Mean yield (kg /ha) YIOFP 

(%) 

COC (Rs/ha) GMR (Rs/ha) ANMR 

(Rs/ha) 

B: C Ratio 

IP FP IP FP IP FP IP FP 

RAJ 
SGN (30) 

JOB (15) 

Indian mustard (30)  
Taramira (15) 

45 
1544 

(1056-2400) 
1378 

(875-2100) 
12.0 14393 13915 96169 86141 9550 6.68 6.19 

ASM 

DoR, AAU 
(201) 

SHL (9) 

Indian mustard (201) 

Toria (9) 
210 

1227 
(900-1550) 

784 
(630-1125) 

56.6 24970 20482 61350 39200 17662 2.45 1.91 

UK PNT (6) Toria (6) 6 
1125 

(1100-1180) 
960 

(950-990) 
17.2 19865 19228 52313 44640 7036 2.63 2.32 

J&K KHD (30) Brown sarson (30) 30 
1063 

(951-1179) 
892 

(785-971) 
19.2 31322 27860 58465 49060 5943 1.86 1.76 

MAN CAU (300) 
Indian mustard (117) 
Toria (183) 

300 
1014 

(900-1120) 
805 

(670-950) 
26.0 13146 11139 45630 36225 7398 3.47 3.25 

HP KNG (27) Gobhi sarson (27) 27 
1012 

(775-1350) 
756 

(570-875) 
33.9 21100 18465 51865 38745 10485 2.45 2.09 

ODH BHU (20)  Toria (20) 20 
693 

(623-741) 
475 

(416-518) 
45.9 28275 23275 38115 26125 6990 1.34 1.12 

                 Figure in parenthesis is the number of FLDs conducted by the centre    
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Table 8.4 Performance of whole package FLDs on rapeseed-mustard under irrigated condition during 2020-21 
 

State Centre Crops FLDs 
Mean yield (kg /ha) YIOFP 

(%) 

COC (Rs/ha) GMR (Rs/ha) ANMR 
(Rs/ha) 

B: C Ratio 

IP FP IP FP IP FP IP FP 

RAJ 

BPR (400) 
BAN (74) 
JDH (70) 
KOT (50) 
Lupin (100) 
Solidaridad (50) 
VMFPCL (50) 

Indian mustard (794) 794 
2372 

(1600-3500 
2084 

(1400-2900) 
13.8 32632 31670 154180 135460 17758 4.72 4.27 

UP 

VAR (120) 
KPR (50) 
BND (50) 
Agrimitra (50) 
AMTI (40) 
JHI (30) 

Indian mustard (330) 
Yellow sarson (10) 
 

340 
2185 

(950-3250) 
1520 

(890-2360) 
43.8 30701 26933 131100 91200 36132 4.27 3.38 

MP 
MOR (100) 
JHI (70) 

Indian mustard (170) 170 
1786 

(900-2640) 
1548 

(820-1950) 
15.0 27298 25775 112518 97524 13471 4.12 3.78 

HAR 
Hisar (51) 
 Bawal (20) 

Indian mustard (71) 71 
2606 

(2000-3200) 
2204 

(1550-2700) 
18.2 41672 38089 156360 132240 20537 3.75 3.47 

GUJ SKN (50) Indian mustard (50) 50 
2312 

(1940-2903) 
2052 

(1656-2619) 
12.7 29118 27058 107508 95418 10030 3.69 3.52 

ASM SHL (21) Toria (21) 21 
1252 

(1110-1650) 
791 

(740-900) 
58.3 27770 19656 68860 43505 17241 2.47 2.21 

PUN LDH (75) 
Gobhi Sarson (60) 
Indian mustard (15) 

75 
2203 

(1750-3090) 
2056 

(1600-2950) 
7.1 29457 28147 127774 119248 7216 4.33 4.23 

HP KNG (27)  Gobhi sarson (27) 27 
1255 

(1015-1475) 
889 

(710-985) 
41.0 25521 22363 64319 45561 15600 2.52 2.03 

J&K CHT (97) Indian mustard (97) 97 
1450 

(1000-2000) 
740 

(600-850) 
95.9 19200 14040 79750 40700 33890 4.15 2.89 

UK  PNT (44) 
Indian mustard (3) 
Yellow Sarson (26)  
Toria (15) 

44 
1396 

(1250-1800) 
1195 

(1050-1510) 
16.8 25847 24414 64914 55568 7913 2.51 2.27 

MH 
NGP (50) 
KLP (50) 

Indian mustard (100) 100 
1208 

(700-1586) 
1005 

(575-1304) 
20.2 22577 20503 56172 46733 7365 2.48 2.27 

WB KLN (40) Indian mustard (40) 40 
1193 

(980-1375) 
972 

(700-1150) 
22.7 31750 27900 53685 43750 6085 1.69 1.56 

ODH BHU (30) Indian mustard (30) 30 
957 

(785-1056) 
614 

(535-671) 
55.9 32275 25275 52635 33770 11865 1.63 1.33 
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TS JGT (20) Indian mustard (20) 20 
1192 

(900-1475) 
906 

(750-990) 
31.6 20500 24250 55428 42129 17049 2.70 1.73 
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Table 8.5 Variety-wise performance in whole package FLDs on rapeseed-mustard under Irrigated conditions during 2020-21 
 

State Centre Varieties FLDs 
Mean yield (kg /ha) YIOF

P (%) 

COC (Rs/ha) GMR (Rs/ha) ANMR 
(Rs/ha) 

B: C Ratio 

IP FP IP FP IP FP IP FP 

Indian mustard 

RAJ 

BPR (294) 
Lupin (100) 
Solidaridad (50) 
VMFPCL (50) 
KOT (28) 

Giriraj 522 
2443 

(1600-3500) 
2137 

(1400-2900) 
14.3 33668 32704 159445 138905 19576 4.73 4.24 

RAJ 
BPR (80) 
BAN (74) 
KOT (22) 

RH-725 176 
2347 

(1600-3200) 
2100 

(1550-2500) 
11.8 32470 31847 152555 136500 15432 4.69 4.28 

RAJ 
JDH (70) 
BPR (26) 

NRCHB-101 96 
2033 

(2250-3000) 
1763 

(2000-2500) 
15.3 27294 25729 132145 114595 15985 4.84 4.45 

UP 
VAR (50) 
JHI (30) 

RH-749 85 
1989 

(950-3104) 
1344 

(1050-1861) 
48.0 28131 23633 119340 80640 34202 4.24 3.41 

UP 
Agrimitra (50) 
VAR (40) 
KPR (13) 

Giriraj 103 
2286 

(1750-3036) 
1673 

(1286-2100) 
36.6 31818 29736 137160 100380 34698 4.31 3.37 

UP 
BND (50) 
VAR (25) 

NRCHB-101 75 
1786 

(1325-1500) 
1196 

(890-1025) 
49.3 27193 20932 107160 71760 29139 3.94 3.42 

UP 
AMT (29) 
KPR (16) 

RH-725 45 
2906 

(2400-3250) 
1998 

(1400-2360) 
45.4 34828 30566 174360 119880 50218 5.00 3.92 

UP AMT (11) CS-60 11 
2856 

(2780-2900) 
1997 

(1830-2140) 
43.0 32000 26400 171360 119820 45940 5.35 4.53 

UP KPR (11) Azad Mahak 11 
2259 

(2100-2400) 
1473 

(1300-1700) 
53.4 39765 34516 135540 88380 41911 3.40 2.56 

HAR 
HSR (51) 
BAW (12) 

RH-725  63 
2667 

(2000-3200) 
2261 

(1700-2700) 
18.0 41903 38472 160020 135660 20929 3.81 3.52 

HAR BAW (4) RH-749 4 
2150 

(2000-2300) 
1763 

(1550-2000) 
22.0 39850 35369 129000 105780 18739 3.23 2.99 

HAR BAW (4) RB-50 4 
2100 

(2000-2200) 
1738 

(1600-1800) 
20.8 39850 34778 126000 104280 16648 3.16 2.99 

GUJ SKN (50) GDM-4 50 
2312 

(1940-2903) 
2052 

(1656-2619) 
12.7 29118 27058 107508 95418 10030 3.69 3.52 

MP 
MOR (50) 
JHI (35) 

Giriraj 85 
1982 

(1520-2640) 
1740 

(1500-1950) 
13.9 27657 26254 124866 109620 13843 4.51 4.17 

MP MOR (30) RH-749 30 
1757 

(1620-1890) 
1564 

(1460-1750) 
12.3 24967 23234 114205 101660 10812 4.57 4.37 

MP MOR (20) RH-725 20 
2180 

(2100-2315) 
1835 

(1750-1950) 
18.0 31400 29500 141700 119275 20525 4.51 4.04 
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MP JHI (35) RH-406 35 
1109 

(900-1550) 
900 

(820-980) 
23.0 26084 24662 66540 54000 11118 2.55 2.18 

J&K CHT (60) Giriraj 60 
1488 

(1100-2000) 
710 

(600-840) 
109.6 19200 14040 81840 39050 37630 4.26 2.78 

J&K CHT (37) NRCHB-101 37 
1389 

(1000-2000) 
748 

(640-850) 
85.7 19200 14040 76395 41140 30095 3.97 2.93 

MS NAG (50) TAM-108-1 50 
1084 

(700-1529) 
887 

(575-1215) 
22.2 17155 15807 50406 41246 7812 2.93 2.61 

MS KLP (50) NRCHB-101 50 
1334 

(1124-1586) 
1126 

(922-1304) 
18.5 28000 25200 62031 52359 6872 2.21 2.07 

ODH BHU (30) NRCHB 101 30 
957 

(785-1056) 
614 

(535-671) 
55.9 32275 25275 52635 33770 11865 1.63 1.33 

WB KLN (40) NRCHB-101 40 
1193 

(980-1375) 
972 

(700-1150) 
22.7 31750 27900 53685 43750 6085 1.69 1.56 

TS JGT (20) NRCHB 101 20 
1192 

(900-1475) 
906 

(750-990) 
31.6 20500 24250 55428 42129 17049 2.70 1.73 

PUN LDH (10) RCH-1 10 
2306 

(1750-2765) 
2170 

(1575-2600) 
6.3 29525 28250 133748 125860 6613 4.52 4.45 

PUN LDH (5) PHR-126 5 
2827 

(2730-2955) 
2710 

(2650-2850) 
4.3 28800 27420 163966 157180 5406 5.69 5.73 

UK  PNT (3)  PR-20 3 
1743 

(1630-1800) 
1460 

(1370-1510) 
19.4 29763 28780 81050 67890 12177 2.72 2.35 

Yellow sarson 

UK  PNT (20)  PPS-1 20 
1361 

(1250-1500) 
1162 

(1080-1310) 
17.1 25571 24116 63287 54033 7799 2.47 2.24 

UK  PNT (6)  Pant Sweta 6 
1459 

(1380-1500) 
1269 

(1170-1325) 
15.0 27608 26418 67844 59009 7645 2.45 2.23 

UP KPR (10) Pitambari 10 
1705 

(1650-1800) 
1260 

(1200-1400) 
35.3 37389 32504 102300 75600 21815 2.73 2.32 

Gobhi sarson 

PUN LDH (31) PGSH-1707 31 
2142 

(1750-3090) 
2050 

(1600-2950) 
4.5 29176 28023 124236 118900 4183 4.25 4.24 

PUN LDH (29) GSC-7 29 
2125 

(1750-2750) 
1911 

(1625-2400) 
11.2 29847 28369 127500 114660 11362 4.27 4.04 

HP KNG (27) GSC-7 27 
1255 

(1015-1475) 
889  

(710-985) 
41.0 25521 22363 64319 45561 15600 2.52 2.03 

Toria 

UK  PNT (3)  PT-508 3 
1338 

(1290-1375) 
1153 

(1120-1190) 
16.0 24873 23520 62217 53615 7249 2.50 2.27 

UK  PNT (12)  Uttara  12 
1351 

(1200-1500) 
1157 

(1050-1280) 
16.8 24691 23040 62822 53801 7370 2.54 2.33 
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ASM SHL (21) TS-38 21 
1252 

(1110-1650) 
791 

(740-900) 
58.3 27770 19656 68860 43505 17241 2.47 2.21 

 

 

Table 8.6 Varietal performance in Whole package FLDs of rapeseed-mustard under rainfed condition during 2020-21 

State Centre Varieties FLDs 
Mean yield (kg /ha) YIOFP 

(%) 

COC (Rs/ha) GMR (Rs/ha) ANMR 
(Rs/ha) 

B: C Ratio 

IP FP IP FP IP FP IP FP 

Indian mustard 

RAJ SGN (30) RGN 298 30 
1747 

(1200-2400) 
1597 

(1100-2100) 
9.4 16500 16500 113555 

10380
5 

9750 6.88 6.29 

ASM DoR, AAU (116)  NRCHB 101 116 
1213 

(980-1500) 
737 

(630-1125) 
64.6 25332 20620 60650 36850 19088 2.39 1.78 

ASM DoR, AAU (85) DRMR-150-35 85 
1232 

(900-1550) 
841 

(715-1008) 
46.5 23993 20246 61600 42050 15803 2.56 2.07 

MAN CAU (112) NRCHB 101 112 
1012 

(900-1110) 
798 

(675-900) 
26.8 13070 11098 45540 35910 7658 3.48 3.23 

MAN CAU (5) DRMR-150-35 5 
1032 

(970-1120) 
769 

(720-820) 
34.2 13331 11200 46440 34605 9704 3.48 3.08 

Toria 

ASM   SHL (9)   TS 38 9 
1221 

(1105-1385) 
770 

(690-800) 
58.6 26721 18631 67155 42350 16715 2.51 2.27 

MAN CAU (183)   TS 38 183 
1015 

(900-1205) 
810 

(690-950) 
25.3 13188 11162 50750 36450 12274 3.84 3.22 

UK PNT (4)  Uttara 4 
1133 

(1100-1180) 
965 

(950-990) 
17.4 19700 19120 52685 44873 7232 2.67 2.34 

UK PNT (2)  PT-508 2 
1110 

(1100-1120) 
950 

(940-960) 
16.8 20195 19445 51615 44175 6690 2.55 2.27 

ODH BHU (20) Sushree 20 
693 

(623-741) 
475 

(416-518) 
45.9 28275 23275 38115 26125 6990 1.34 1.12 

Gobhi sarson 

HP KNG (27) GSC 7 27 
1012 

(775-1350) 
756 

(570-875) 
33.9 21100 18465 51865 38745 10485 2.45 2.09 

Brown sarson 

J&K  KHD (30) Shalimar sarson -2 30 
1063 

(951-1179) 
892 

(785-971) 
19.2 31322 27860 58465 49060 5943 1.86 1.76 

Taramira 

RAJ JOB (7) RTM 1355 7 
1165 

(1078-1222) 
972 

(875-1022) 
19.9 10200 8900 62910 52488 9122 6.16 5.89 
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RAJ JOB (8) RTM 1351 8 
1114 

(1056-1211) 
916 

(850-1014) 
21.6 10162 8862 60156 49464 9392 5.91 5.58 

 

 
 
 

Table 8.7 Exploitable yield reservoir of rapeseed-mustard in major states during 2020-21 
 

State No. of 
FLDs 

FLDs Mean yield 
(kg /ha) 

Yield gap- I 

(%) 

Three year State 
average yield (Kg/ha) 

( 2017-18 to 2019-20) 

Yield gap- II 

(%) 

Three year State average 
production (000 tonnes) 

( 2017-18 to 2019-20) 

Expected production 
(000 tonnes) 

IP FP EP-I EP-II 

RAJ 839 2328 2046 13.8 1559 49.3 3932.2 4474.8 5870.8 

HAR 71 2606 2204 18.2 1956 33.2 1170.5 1383.5 1559.1 

MP 170 1786 1548 15.0 1438 24.2 1018.1 1170.8 1417.2 

UP 340 2185 1520 43.8 1378 58.6 1006.2 1446.9 1595.8 

WB 40 1193 972 21.7 1185 0.7 723.1 879.9 728.1 

GUJ 50 2312 2052 12.7 1841 25.6 360.5 406.3 452.8 

ASM 231 1229 785 56.6 633 94.2 182.2 285.3 353.9 

PUN 75 2203 2056 7.1 1501 46.8 46.0 49.3 67.52 

J&K 127 1359 764 77.0 947 43.5 44.2 78.2 63.4 

MAN 300 1014 805 26.0 845 20.0 23.8 30.0 28.6 

UK 50 1364 1167 16.8 900 51.6 14.4 16.8 21.8 

HP 54 1133 823 37.7 555 104.1 4.7 6.5 9.6 

MS 100 1208 1005 20.2 327 269.4 2.7 3.3 10.0 

ODH 50 852 558 52.7 298 185.9 2.2 3.4 6.3 

All India 2497 1828.9 1481.7 23.0 1417 29.1 8936.4 10997.8 11536.9 
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New Abbreviations used in FLDs report_2020-21 

 AMT: Amity University, Noida 

 KLP: Kolhapur KVK, Kaneri 

 VMFPCL: Veeresh Multipurpose Farmers Producer Company Limited, Bharatpur 

 Lupin: Lupin Human Welfare & Research Foundation, Bharatpur 

 Solidaridad : Solidaridad Regional Expertise Centre, New Delhi  

 Agrimitra : Agrimitra, Farmers Producer Company Limited, Mirzapur, Uttar Pradesh 
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Achievements of AICRP-RM coordinating centers 

Varieties notified by SVRC of respective states: 

Centre Crop Variety Year of 

notification 

State Condition 

Pantnagar Yellow 

Sarson 

Pant Girija 2020 Uttarakhand Suitable for 

plains of 

Uttarakhand 

Kangra Gobhi  

Sarson 

Him Palam 

Gobhi  Sarson 1 

2020 Himachal 

Pradesh 

- 

Ludhiana Canola 

quality 

gobhi sarson 

hybrid 

PGSH 1707 2020 Punjab Timely 

sown and 

irrigated 

Chatha Toria RSPT 6 2019 J&K - 

Mustard RSPR- 69 2019 J&K - 

Morena Mustard RVM-3 - M.P., U.P., and 

Rajasthan 

- 

Varanasi Mustard HUJM 10-6 - Uttar Pradesh  

Kanpur Rai Azad Mahak 

(KMR (E)15-2) 

Surekha  

(KMR 16-2) 

2021 

 

2021 

Uttar Pradesh 

 

Uttar Pradesh 

Early sown 

 

Timely 

sown 

Toria Azad Chetna 

(TKM 14-2) 

2021 Uttar Pradesh Early sown 

S.K. Nagar Mustard Gujarat Mustard 

6 

- Gujarat - 

Publications of AICRP-RM coordinating centers: 

Research paper published  

Chatha 

Bharat, Rajeev, Rai S. K. Vinod Gupta and Rahul Gupta (2020)  Performance of Frontline Demonstrations 

for Increasing the Productivity of Rapeseed Mustard in Jammu Region, International journal of 

current microbiology and applied sciences.  9(7): 3285-3291.  

Hisar 

 Mohan, N., Kumari , Nisha, Jattan, Minakshi, Avtar, R. and Rathore, Vineeta (2020) Aftermath of terminal 

heat stress on Indian mustard (Brassica juncea L.) : A brief review, J. Oilseed Brassica, (11)1:1-8.  

Choudhary, R.R., Sheoran, R.K., Avtar, R., Kumar, D. and Samita (2020) Heterosis studies based upon 

Mori CMS system in Brassica juncea L., Journal of Oilseed Brassica, 11(2): 116-120. Monika, 

Yadav, R.C., Yadav, N.R., Avtar, R. and Singh, D. (2020) Correlation studies for drought tolerance 

in Indian mustard (Brassica juncea) under different water regimes, Indian Journal of Agricultural 

Sciences, 90(4):49-54.  

Singh, Manjeet, Avtar, R., Pal, Ajay, Punia, Rakesh, Singh, Vivek K., Bishnoi, Mahavir, Singh, Anoop, 

Choudhary, Raju Ram and Mandhania, Siwani (2020) Genotype-specific antioxidant responses and 

assessment of resistance against Sclerotinia sclerotiorum causing Sclerotinia rot in Indian mustard. 

Pathogens, 9(11), 892; https://doi.org/10.3390/pathogens9110892. 

Singh, V.K., Avtar, R., Mahavir, Kumari, N., Manjeet and Kumar, R. (2020) Assessment of genetic 

diversity among Indian and exotic genotypes of Brassica juncea using phenotypic evaluation. 

Indian Journal of Agricultural Research, https://doi.org/10.18805/IJARe.A-5502. 

https://doi.org/10.3390/pathogens9110892
https://doi.org/10.18805/IJARe.A-5502


ii 

 

Mohan, N., Kumari, Nisha, Jattan, M., Avtar, R., Rani, Babita and Sushil (2020) Response of antioxidative 

system of Brassica juncea (L.) Czern & Coss. to terminal heat stress. Bangladesh J. Botany, 49(4): 

1185-1188. 

Singh, V.K., Avtar, R., Mahavir, Kumari, N., Manjeet and Kumar, R. (2021) Assessment of genetic 

diversity and population structure in Indian mustard (Brassica juncea) using SSR markers. Indian 

Journal Environmental Biology, 42: 396-405. DOI: http: //doi.org/ 10.22438/jeb/42/2(SI)/SI-241. 

Punia, Rakesh, Pavitra Kumari, Anil Kumar, A. S. Rathi, and Ram Avtar (2021) "Impact of weather 
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87 Dr. Arun Kumar, Pr. Scientist, (Genetics), DRMR, Bharatpur 321 303   

88 Dr. H.S. Meena, Senior Scientist, (Genetics & Pl. Breeding), DRMR, Bharatpur 321 303 

89 Dr.Anubhuti Sharma, Pr. Scientist, Biochemistry, DRMR, Bharatpur 321 303 

90 Dr. Ajay Kumar, Scientist, Sr.scale (Pl. Biotechnology), DRMR, Bharatpur 321 303  

91 Dr.Mukesh Kumar Meena, Scientist, (Soil Science) , DRMR, Bharatpur 321 303   

92 Dr.Mrs. Priyamedha, Scientist(SS), (Genetics & Pl. Breeding), DRMR, Bharatpur 321 303  

93 Dr.Ibandalin Mawlong, Scientist, Biochemistry, DRMR, Bharatpur 321 303  

94 Dr.Sujith Kumar, Scientist, Biochemistry, DRMR, Bharatpur 321 303 

95 Mrs. Reema Rani Sherwal, Scientist, Biotechnology, DRMR, Bharatpur 321 303 

96 Mr. Prashant Kumar, Scientist, Biotechnology, DRMR, Bharatpur 321 303 

97 Dr. Harveer Singh, Scientist, Agronomy, DRMR, Bharatpur 321 303 

98 Dr. Bhiru Lal Meena, Scientist, (Genetics & Plant Breeding), DRMR, Bharatpur 321 303  

99 Dr. Murlidhar Meena, Scientist,( Soil Science), DRMR, Bharatpur 321 303 

100 Dr. M.L.Dotania, Scientist,( Soil Science), DRMR, Bharatpur 321 303 

101 Dr. Vasudev Meena, Scientist,Weed Science, DRMR, Bharatpur 321 303  

ICAR-INDIAN AGRICULTURAL RESEARCH INSTITUTE, NEW DELHI 

102 Dr. D.K.Yadava, Pr. Scientist, Head, Seed Science & Technology, IARI, New Delhi 110 012 

103 Dr.S.S Rathore, Pr. Scientist, Division of Agronomy, IARI, New Delhi 110 012 

104 Dr. (Mrs.) Sujata Vasudev, Pr. Scientist (Genetics & Plant Breeding.), IARI, New Delhi 110 012 

105 Dr. Naveen Singh, Pr. Scientist (Genetics & Plant Breeding.), IARI, New Delhi 110 012 

106 Dr. Rajendra Singh, Pr. Scientist, (Genetics & Plant Breeding.), IARI, New Delhi 110 012 

107 Dr.Yash Pal, Scientst, Division of Genetics, IARI, New Delhi 110 012 

108 Dr. Navinder Saini, Pr. Scientst, Division of Genetics, IARI, New Delhi 110 012 

109 Dr. M.K. Dhillon, Pr. Scientst, Division of Entomology, IARI, New Delhi 110 012 

ICAR- NATIONAL BUREAU OF PLANT GENETIC RESOURCES, NEW DELHI  
110 Dr. Rashmi yadav, Sr. Scientist, NBPGR, New Delhi 110 012 

111 Dr. Jameel Akhtar, Pr. Scientist, NBPGR, New Delhi 110 012 

ICAR-NATIONAL RESEARCH CENTRE ON PLANT BIOTECHNOLOGY, NEW DELHI 

112 Dr. S.R. Bhat, Emeritus Scientist, NRCPB,  New Delhi 110 012  

ICAR - NATIONAL CENTRE FOR INTEGRATED PEST MANAGEMENT, NEW DELHI 

113 Dr. M.S. Yadav, Pr. Scientist (Plant. Pathology.), NCIPM, New Delhi 110 012   

ICAR- CENTRAL SOIL SALINITY RESEARCH INSTITUTE, KARNAL (HARYANA) 

114 Dr. Joginder Singh, Scientist, CSSRI, Karnal 132 001 

ICAR- INDIAN AGRICULTURAL STATISTICS RESEARCH INSTITUTE, NEW DELHI 

115 Dr. Rajendera Prasad, Head, Division of Design of Experiments, IASRI, Library Avenue, Pusa, 

New Delhi-110 012 

ICAR-VIVEKANANDA PARVATIYA KRISHI ANUSANDHAN SANSTHAN, ALMORA 

(UTTARAKHAND)  

116 Dr. Lakshmi Kant, Head, Crop Improvement Division, VPKAS, Almora  263 601  

PRIVATE ORGANISATIONS 

117 Dr. Bhupesh Vaid, Pioneer Hi-Breed, Pioneer Hybrid Pvt. Ltd. Company, Gahlot Farm, Adjoining 

Sector-47, Opp. House No. 525, Gurugram (Haryana) 

118 Dr.Nilasis Ghosh Dastidar,Namdhari Seed Pvt. Ltd.,104, Ist Floor , Block 5, Erose Garden, 

Faridabad ( Haryana) Dr.  
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119 Dr. M.C. Gupta, Sr. Breeder (Mustard), Rasi Seeds (P) Ltd., Plot No. 126, Sector-8, IMT Manesar, 

Dist. Gurgaon-122 051 Haryana  

120 Dr. R.K. Arora, Director, Mustard & Millet Research, Tierra Agrotech.Pvt. Ltd, Gurugram  

121 Mr. S.U. Baig, Breeder, M/s.  Nath Seeds Ltd., P B No.318, Nath House, Nath Road, Aurangabad  

122 Mr. C.H.Mruthunjaya, Pr. Scientist, Mustard Crop, Hytech Seed India Pvt. Ltd. Alwar (Raj.) 

123 Dr. Vijay P. Hande, Plant Breeder, Nirmal Seeds Pvt. Ltd,Pachora, Dist. Jalgaon 424201 (MS) 

124 Dr. E. Selvarani, Research Scientist, Corteva Agriscience (Pioneer), MRRC, Jaipur (Raj.) 

125 Mr. Saurabh Goel, Kamadgiri Seeds, Agra 282 004 

126 Dr. Ved Prakash, M.D.,Shakti Vardhak Hybrid Seeds Pvt. Ltd. Tilak Bazar,Hisar  

127 Dr. Bhojraj Singh, Breeder,-Mustard, Metahelix, Alwar, Rajasthan 

128 Dr. R.S.Mahala, Director, Mustard & Millet Research,Seed Works Pvt. Ltd. Shri Krishana house,3 rd 

Floor, Banjara Hills, Hyderabad -500 034 (Telangana) 

129 Dr. Kalyan Singh Shekhawat, Sentil Seeds Pvt. Ltd. IDAR, Near Surpur Viiage IDA, Gujrat 383430 

130 Dr. Shankar Yadav,Sr. Breeder(Mustard) Seed Works International Pvt. Ltd.8-2-626/2,Road No 10 

Shri Krishana house,3 rd Floor, Banjara Hills, Hyderabad -500 034 (Telangana) 

131 Mr. Sushil Goenka, President, The Solvent Extractors’ Association of India, 142, Jolly Maker 

Chambers No. 2, 14
th
 Floor, 225, Nariman Point, Mumbai 400 021 

132 Dr. Rajarshi Kundu, Managing Director, Mali Agri Tech Pvt Ltd, Subhas Avenue, Ranaghat-741201, 

Dist. Nadia, West Bengal  
133 Dr. Shailash Kumar Breeder, UPL Ltd., Krishnama House, 8-2-418, 4

th
 floor, Rd. No.-7, Banjara 

Hill, Hyderabad. Dr. Rajarshi Kundu, Managing Director, Mali Agri Tech Pvt Ltd, Subhas Avenue, 

Ranaghat-741201, Dist. Nadia, West Bengal   
134 Dr. U.S. Singh, Breeder (Wheat & Mustard), Nuziveedu Seeds Limited, 905, 9th Floor, Kanchan 

Junga Bulding, Barakhambha Road, Connaught Place, New Delhi  

135 Mr. Sushil Karwa, Managing Director, Krishdhan Seeds Pvt. Ltd., “Krishidhan Bhavan” D3 to D6, 

Addln. MIDC, Aurangabad Road, JALNA 431 213 Maharashtra 

Appendix-III 

Zone-wise research centres for multi-location testing 

Zone I 

Jammu & Kashmir  : Khudwani*, Srinagar* 

Himachal Pradesh  : Kangra, Dhaula Kuan*, Bajaura*, Una* 

Zone II   

Jammu & Kashmir  : Chatha 

Punjab    :                Ludhiana 

Haryana                      :  Hisar, Bawal, Karnal*, Palwal (Sohna)*, Panipat* 

Rajasthan  : Navgaon, Sriganganagar 

Delhi   :                IARI New Delhi* 

Zone III   

Uttar Pradesh   :                Kanpur, Varanasi, Lucknow*, Agra*, Banda*, Jhanshi, Modipuram*                                                              

Uttarakhand   :                Pantnagar 

Madhya Pradesh    : Morena 

Rajasthan                : Kota, Bharatpur 

Bihar    : Dholi (on the basis of proceeding 2016) 

Zone IV 

Rajasthan  : Jobner,  Mandor* 

Gujarat   : S.K. Nagar, Junagarh* 

Maharashtra  : Nagpur, Washim* 

Zone V 

Chhattisgarh  : Jagdalpur  

Jharkhand  : Kanke  

West Bengal  : Kalyani 

Odisha   : Bhubaneswar 

Asom   : Shillongani 

Manipur   : Imphal 

Zone VI 

Karnataka              : Raichur*, Dharwad* 

Telangana               : Hyderabad* Jagtial* 

 

* Voluntary Centre   : 
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Abbreviations used in the report 

 

Zone I 

 

 

 

 

 Zone III 

 

Zone IV 

SRN                   Srinagar BPR Bharatpur WSM Washim 

KHD Khudwani KOT Kota SKN S.K. Nagar 

KNG Kangra DOL Dholi NGP Nagpur  

DLK Dhaula Kuan                    MDR Mandore 

UNA Una VAR 

 

Varanasi 

 

  

BJR 

 

 

Zone II 

Bajaura LKW 

BND 

PNT 

Lucknow 

Banda 

Pantnagar 

  

CHT 

MOD 

Chatha 

Modipuram 

MOR Morena Zone V 

MDG 

LDH 

Mahendragarh 

Ludhiana 

SBR 

AGR 
Sabour 
Agra 

KLN Kalyani 

ABR Abohar KPR Kanpur BHU Bhubaneswar 

HSR Hisar JHS Jhanshi JAG Jagdalpur 

BAW Bawal   SHL  Shillongani 

KAR Karnal     

NAV Navgaon   Zone VI  

NDH 

 

New Delhi 

 
  

RAI                 Raichur  

PAL 
SGN 

Palwal 
Sriganganagar 

        

               

 DWD 

HYD 
Dharwad 

Hyderabad 

GUG Gurugram   JGT Jagtial 
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Zone wise FLD’s Centres 

 

1. JHD                     :    Jharkhand 

2. CAU                    :    Central Agriculture University, Imphal 

3. RLBCAU           :    Rani Laxmi Bai Central Agriculture University, Jhanshi 

4. AMT                  :    Amity University, Noida 

5. JGT   :    Jagtial Centre 

6. AMT   : Amity University, Noida 

7. KLP   : Kolhapur KVK, Kaneri 

8. VMFPCL  : Veeresh Multipurpose Farmers Producer Company Limited, Bharatpur 

9. Lupin   : Lupin Human Welfare & Research Foundation, Bharatpur 

10. Solidaridad   : Solidaridad Regional Expertise Centre, New Delhi  

11. Agrimitra   : Agrimitra, Farmers Producer Company Limited, Mirzapur, Uttar Pradesh 

 

 


