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ekSle 

o’kZ 2018&19 esa ljlksa Qly ds fy;s ekSle vuqdwy jgkA ekulwu ds nkSjku flrEcj ekg esa vPNh 

ckfj”k ns”k ds yxHkx lHkh dsUnzksa esa gqbZA ftlds dkj.k izfr gsDVs;j iSnkokj 14 fDVoay ls vf/kd gqbZ 

Øe”k% fnlEcj ,oa tuojh ekg esa U;wure rkieku &1-5 fMxzh lsfYl;l ,oa 0-8 fMxzh lsfYl;l fgekpy 

ds cktkSjk dsUnz esa 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 11 jkT;ksa ds 14 

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 158 fdLeksa dk ewY;kadu 46 dsUnzksa ftlesa 24 LOkSfPNd ,oa futh 

dsUnz lfEefyr gS] ij 35 lefUor ijh{k.kksa esa fd;k x;kA  

 

tuunzO; lalk/ku çca/ku 

dqy 6605 izk:iksa ftuesa rksfj;k ¼547½] ykgk ¼4822½] ihyh ljlksa ¼617½] xksHkh ljlksa ¼116½] Hkwjh 

ljlksa ¼105½] dju jkbZ ¼235½] rkjkehjk ¼70½] czsfldk VksjuQksjVkbZ ¼04½] czsfldk dkÅMsVl ¼01½] cszfldk 

ukbxzk ¼10½] cszfldk :xkslk ¼10½] cszfldk VkWusZQksVkZbZ ¼04½] jsQsul dkÅMsVl ¼01½ ,oa vU; ou iztkfr ¼67½ 

ds izk:iksa dks mfpr ladj.k fof/k }kjk lqjf{kr j[kk x;kA ykgk ¼22½ ,oa rkjkehjk ¼10½ ,oa  rksfj;k ¼12½ ds 

dqy 44 u;s izk:Ik dks ,d= fd;k x;k ,oa ykgk ¼438½] rksfj;k ¼84½] ihyh ljlksa ¼174½] Hkwjh ljlksa ¼41½] 

dju jkbZ ¼06½ vkSj rkjkehjk ¼30½ ds 773 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 ¼80½] ihyh ljlksa ¼36½] ykgk ¼946½ ds 1062 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 7081 ,dy ikS/ks ,oa 793 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 107 izHksnksa dk dkuiqj] fglkj]pV~Bk ,oa <ksyh esa ewY;kdau fd;k x;kA dkuiqj esa ekud 

ris”ojh dh rqyuk esa 38-3 izfr”kr iSnkokj o`f} ntZ dh xbZA ihyh ljlksa ds dqy 47 izHksnksa dks dkuiqj] 

,oa <ksyh esa tkWapk x;k vkSj dkuiqj esa ihrkEcjh dh rqyuk esa 22-5 izfr”kr vf/kd mit o`f} gqbZA ykgk ds 

660 izHksnksa dks 07 dsUnzks ij 43 ijh{k.kksa esa tkWapk x;kA okjk.klh esaa ,uvkjlh,pch 101 dh rqyuk esa 68-7 

izfr”kr mit esa o`f) ikbZ xbZA xksHkh lajlks ds dqy 22 izHksnksa dk fglkj ,oa pV~Bk esa ewY;kadu fd;k 

x;kA dju&jkbZa dh 11 fdLeksa dk ewY;kadu iSnkokj o`f) vkSj rsy ds fy, flafpr voLFkk esa yqf/k;kuk esa 

fd;k x;kA  

ladj@ xq.koRrk@ ekufp=h; lef"V fodkl  

ykgk esa vf/kdre rkieku ,oa lw[kk vojksf/krk ds fy, Hkkjrh; d`f"k vuqla/kku laLFkku] ubZ fnYYkh 

esa ekufp=h; lef"V;kWa cukbZ xbZA ladj fodkl ds fy, lh-,e-,l- ,oa iquZlaxzg.k ¼jhLVksjj½ :ikUrj.k 

Lkkjka'k 
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dk;Zdze Hkk-d`-vuq-laa-] ubZ fnYyh] fglkj] iaruxj ,oa ,l-ds-uxj esa vfxze ih<+h ds fy, ladj.k fd;k x;kA 

36 izk;ksfxd ladj izHksnksa dk ewY;kadu nks ijh{k.kksa esa fd;k x;kA “kh?kz idus okys lewg esa ,d ladj izHksn 

vkj-,p-,p- 1803 dh mit ekud fdLe ,u-vkj-lh-,p-ch- 101 dh rqyuk esa 6-7 izfr”kr vf/kd FkhA nks 

ladj fdLe ,p-ts- 518 vkSj ,p-ts- 1117 dh mit ekud fdLe Mh-,e-,p- 1 dh rqyuk esa Øe”k% 5-5 

izfr”kr ,oa 4-7 izfr”kr vf/kd FkhA vkbZ-,-vkj-vkbZ esa th-bZ-vkj- 1 ,oa th-bZ-vkj- 5 ds fy, ,l Vh ,l 

ekdZj dks buflydksa ,oa fjfLD;qflax ds }kjk mRiUu fd;k x;kA  Hkk-d`-v-la- ubZ fnYyh esa 2306 de 

b:fld vEy ¼< 2 izfr”kr½ ,oa 906 de XykbZdksfluksysV ¼< 30 ih ih ,e½  ek+=k okys ,dy 

ikS/kksa@lewgksa dk p;u fd;k x;kA 

 

iztud cht mRiknu  

d`f"k ea=ky;] Hkkjr ljdkj }kjk o"kZ 2018&19 ds fy, izLrkfor 61 vuqeksfnr fdLeksa dk iztud 

cht fofHkUu dsUnzksa ij vkoafVr fd;k x;kA 84-76 fDoaVy iztud cht dh ekax dh rqyuk esa 256-32 

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

 

lefUor ijh{k.k  

rksfj;k ¼10½] ihyh ljlksa ¼05½] ykgk ¼132½] rkjkehjk ¼01½ ,oa xksHkh ljlksa ¼10½ ds 158 mUur 

izHksnksa dks ns”k ds 6 d`f"k tyok;q {ks=ksa esa 35 mit ijh{k.kksa gsrq 46 LFkkuksa ij tkWpk x;kA ftlds vk/kkj 

ij dqy 32 ftlesa rksfj;k ¼01½] xksch ljlksa ¼07½ ,oa ykgk ¼24½ 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 

rksfj;k] ,s-oh-Vh- ¼flafpr@vflafpr½ 

    Vh,l 38 ¼1426]16-

7½ 

Lkjlksa] vkbZ-oh-Vh-] le; ls igys cqokbZ ¼flafpr½ 

&  Mhvkj,evkj 

lhvkbZ  96 

¼2203]10-6½ 

vkj,e,e 10&1&1  

¼2187] 9-8½ 

 & 

Lkjlksa vkbZ ,p Vh ¼ladj½ “kh?kz ifjiDork 

  Mhvkj,evkj ,pts 

2403** 

¼2458] 9-3½ 

  

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

vkjth,u 443 

¼1226] 21-6½ 

,lds,e 1626 

¼1210] 20-1½ 

ihchvkj 385 

¼1187] 17-7½ 

ihvkj 2016&4 

¼1144] 13-5½ 

ihvkj 2016&8 

¼1134] 12-5½ 

Mhvkj,evkj 

17&16 

vkj,p 1676 

¼2944] 11-2½ 

 

vkj,p 1584 

¼2992] 10-8½ 

,lds,e 1626  

¼2991] 10-8½ 
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¼1115] 10-6½ 

vkj,p 1676  

¼1112] 10-3½ 

 

ljlksa] vflafpr] vkbZ oh Vh 

 vkj,p 1424** 

¼2794] 7-4½ 

 

   

ljlksa] nsjh ls cqokbZ] , oh Vh I   
 Mhvkj,evkj 

2017&15 

¼1847] 19-9½ 

Mhvkj,evkj 

vkbZlh 16&38 

¼1716] 11-3½ 

   

ljlksa] ladj] le; ij cqokbZ] ¼vkbZ ,p Vh½ 

 8 vkbZts1004 

¼3169] 13-9½ 

,lch,p 108** 

   ¼3047] 9-5½ 

   

Lkjlksa vkbZ ch Vh ¼xq.koRrk½ ljlksa vflafpr nsjh ls cqokbZ 

& vkj,p ¼vksbZ½ 1706 

¼2872] 4-7½ 

ihMhtsM 12# 

¼2800] 2-1½ 

vkj,p ¼vksbZ½ 1705 

¼2738] Ú ½ 

 

vkj,p ¼vksbZ½ 1706 

¼2405] 3-2½ 

ihMhtsM 11# 

¼2335] Ú ½ 

 

  

ljlksa , oh Vh I xq.koÙkk  ladj nsjh ls cqokbZ 

 ,ybZ,l 54  

¼2711] Ú ½ 

   

xksHkh ljlksa vkbZ oh Vh 

,dsth,l 8217 

¼1573] 26-0½ 

th,l,p 1707 

¼1561] 25-0½ 

,dsth,l 8146 

¼1561] 25-0½ 

Tkh,l,p 1717 

¼1406] 13-0½ 

th,l,p 1699 

¼1386] 11-0½ 

,p,u,l 1102 

¼1373] 10-0½ 

xksHkh ljlksa , oh Vh I 

,ds,e,l 8141 

¼1821] 15-9½ 
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dks"Bd ds vUnj n”kkZ;h la[;k Øe”k% mRiknu fdyksxzke@gSDVs;j ,oa mit o`f) gSA  

** rsy dh mit ds vk/kkj ij mUufrA 

”kL; foKku 

Ok"kZ 2018&2019 esa 23 dsUnzksa ij jkbZ&ljlksa Qly mRiknu dh N% fo/kkvks ij ijh{k.k fd;s x;sA 

nh?kZdkyhu moZjrk ijh{k.k  

ijh{k.k ds lkrosa o"kZ] tksu&1 o 5 esa 50 izfr'kr ,u-ih-ds c<kus ls jkbZ&ljlksa dh iSnkokj esa 

c<ksrjh vafdr dh xbZA ysfdu tksu & II, III o IV esa vuqeksfnr 100 izfr'kr ,u-ih-ds rFkk ftad@ 

oksjksu@xkscj dh [kkn dk vfrfjDr iz;ksx djus ls mRikndu esa o`f} ikbZ xbZA 

jkbZ& ljlksa ds [kjirokj 

 ns'k ds 14 ftyksa esa jkbZ&ljlksa ds [kjirokjksa dk loZs{k.k fd;k x;kA xqfM;k]  taxyh jkbl] 

cFkqvk] I;kth] lQsn lSath] nwc] fiRr ikiMk] fgj.k[kqjh] eksdks;] ejokjh o tkW; ohM]] lR;kuk'kh [kjirokj 

vf/kd LFkkuksa ij ik;s x;sA  

mi;ksxh tuu nzO;ksa dk ewY;kadu  

yo.kh; ifjfLFkfr esa fd;s x;s ifj{k.kksa esa dsoy djuky esa gh lh- ,l- & 508&1 ih 2 dh vkSlru iSnkokj 

loksZRre psd dh rqyuk ls 6-9 izfr”kr vf/kd izkIr jghA  

orZeku vkSj Hkkoh tyok;q ds varZxr mRiknu esa o`f} ds fy, lalk/ku iz;ksx dk;Zdq'ky ,oa yphyh 

jkbZ&ljlksa vk/kkfjr Qly iz.kkyh dk fodkl 

pV~Bk] iaruxj o eqjSuk esa eawx& ljlksa Qly iz.kkyh viukus ls ljlkssa dh vf/kd iSnkokj izkIr 

gqbZA ljlksa dks mHkjh D;kjh ij cksus ls ikjaifjd o tqrkbZ jfgr fof/k ds eqdkoys dze'k% 17-2 o 26-9 

izfr'kr iSnkoj esa c<ksRkjh ikbZ xbZA 

l?ku ljlksa iz.kkyh  

 ljlkssa fd fofHkUu iztkfr;ksa dk 60 X 60 ls- eh- ij jksi.k djus ls iSnkoj esa 10-2 izfr'kr ubZ 

fnYyh esa] 45-8 izfr'kr ukxiqj esa ,oa 27-2 izfr'kr oukjl esa o`f} vftZr dh xbZA  

ckjkuh ifjfLFkfr esa ty iz;ksx dh {kerk dks c<kuk  

 Qwy o Qfy;kW cuus dh voLFkk ij gkbZMªkstSy 5-0 fd-xzk- gS- vkSj lSfyflfyd ,flM 200 ih- ih- 

,e- ds fNMdko ls tksu & I, II, III o IV V esa gkbZMªkstSy 5-0 fd-xzk- gS vkSj dUVªªksy ds eqdkoys iSnkokj 

esa dze'k% 5-3] 9-6] 20-4] 31-3 o 6-9 ,o 18-6] 42-6] 37-7] 72-6] o 133-0 izfr'kr dh o`f} vftZr dh xbZA 

ikni jksx foKku 

2018&19 ds nkSjku Jhxaxkuxj] /kkSyh] iaruxj] yqf/k;kuk] >kalh] fglkj] ubZ fnYyh] okjk.klh ,oa f”kyksaxuh 

esa dkyk /kCck jksx dk izdksi vkSlr ls rhoz ik;k x;kA Hkjriqj o Jhxaxkuxj esa bldk izdksi lkekU; ls 

e/;e ik;k x;kA ubZ fnYyh ,oa eqjSuk eas lQsn jksyh dk izdksi vkSlr ls rhoz jgkA >kalh o iaruxj esa 

e`nqjksfey vkflrk dk izdksi izkadqj voLFkk esa vkSlr ls lkekU; ik;k x;k tcfd iaruxj] Jhxaxkuxj] ubZ 

fnYyh ,oa Hkjriqj esa de ls e/;e jgkA pwf.kZy vkflrk jksx dk izdksi eqjSuk] >kalh vkSj ,l-ds- uxj esa 

vkSlr ls rhoz jgk vkSj txnyiqj o Hkjriqj esa de jgkA iaruxj] ubZ fnYyh] eqjSuk] Jhxaxkuxj] yqf/k;kuk 

o okjk.klh esa ruk xyu jksx dk izdksi vkSlr ls lkekU; ik;k x;kA 
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jkÃ&ljl¨a tuu nzO; dh fofHkUu jksxksa ds izfr izfrfØ;k 

iaruxj] yqf/k;kuk] vkSj fglkj esa 71ts0002] vkj,ylh&2] vkjlh,p&1 ,oa vkj,ylh&7 ij lQsn jrqvk 

jksx dk izdksi ugha ik;k x;kA 

chekjh dh ulZjh 

ljl¨a ds tuu nzO; ihMhtsM&2] ihMhtsM&3] ihMhtsM&5] ihMhtsM&7] Mhvkj,evkjvkbZts 12&26] 

Mhvkj,evkj 12&28] Mhvkj,evkjvkbZts 12&37] Mhvkj,evkjvkbZts 12&39] Mhvkj,evkjvkbZts 12&44] 

Mhvkj,evkj 2018&37] Mhvkj,evkj 2018&41] Mhvkj,evkj,lts&1] Mhvkj,evkj,lts&18] 

Mhvkj,evkj,lts&21] Mhvkj,evkj,lts&22] Mhvkj,evkj,lts&26 ,oa Mhvkj,evkj,lts&34 lQsn 

jrqvk ds izfr izfrjks/kh ik;s x;sA ljl¨a dk Mhvkj,evkj 2018&44 tuu nzO; ruk xyu j¨x ds izfr 

izfrjks/kh ik;k x;kA 

jk"Vªh; jksx ulZjh 

ljl¨a ds Mhvkj,evkj 2018&37] Mhvkj,evkj 2018&41] Mhvkj,evkj,lts&18] Mhvkj,evkj,lts&21] 

Mhvkj,evkj,lts&22] Mhvkj,evkj,lts&25] Mhvkj,evkj,lts&26] Mhvkj,evkj,lts&34 ,oa 

Mhvkj,evkj&5206 tuu nzO; lQsn jrqvk ds izfr izfrjks/kh ik;s x;sA  

,YC;wxks dSfUMMk jksx gsrq fofHkUu ijiks”kh dk izek.khdj.k 

cSazfldk iztkfr ds 11 tuu nzO;ksa ij ,YC;wxks dSfUMMk ds 4 i`FFkDd`r thoksa dh jksxtuu izfrfØ;k dk 

v/;;u iaruxj] Hkjriqj o fglkj esa fd;k x;kA iaruxj] fglkj o Hkjriqj tuunzO; Mhvkj,evkj 12&40 

,YC;wxks dSfUMMk ds lHkh 4 i`FFkd`r thoksa ds izfr lgu”khy ik;k x;kA tcfd tuunzO; bZlh 399301] 

vkj,p 30 o Mhvkj,evkj,ch 753 lHkh i`FFkd`rksa ds izfr lqxzkgh izfrfØ;k n”kkZ;hA 

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

f”kykaxuh esa dkyk /kCck dks loZizFke 66 fnu dh voLFkk esa 8 vDVwcj dks cks;h x;h Qly esa ns[kk x;k 

o jksx dh rhozrk ¼40-6 izfr’kr½ 12 uoEcj dks ck sbZ Qly esa 100 fnuksa rd jgh A eqjSuk esa lQsn jksyh dh 

rhozrk ¼43-6 izfr’kr½ 19 uoEcj dks cksbZ jksfg.kh esa 90 fnu ij jgh o 12 uoEcj dks cksbZ Qly esa 68 fnu 

ckn dkyk/kCck chekjh fn[kkbZ nhA /kkSyh esa dkyk /kCck 19 uoEcj dks cksbZ o:.kk o jktsUnz lqQyke fdLeksa 

esa 38 fnu ckn fn[kkbZ fn;kA ,l-ds-uxj esa pwf.kZy vkflrk 19 uoEcj dks cksbZ o:.kk esa 83 fnu ij 

fn[kkbZ nh ftldh 117 fnuksa rd rhozrk jghA iaruxj esa e`nqjksfey vkflrk 15 vDVwcj o 22 vDVwcj dks 

cksbZ Qly esa 10 fnu ij izFke ckj izkadqj ij fn[kkbZ nhA tcfd lQsn jksyh 21 uoEcj dks cksbZ Qly esa 

45 fnu ij fn[kkbZ nh o 122 fnuksa rd rhoz jghA dkyk /kCck izFke ckj 53 fnu ij fn[kkbZ fn;kA  

dhV foKku  

 bl o’kZ 2018&19 esa dhVksa ds fodkl ds fy, e/;e ls mPpre rd ekSle mi;qDr jgk A izHksn 

Mhvkj,evkj 2017&26] ds,evkj¼bZ½18&2] vkj,p 1699&5] ds,evkj¼bZ½18&1] vkj,e,e- 10&1&1] Økafr 

¼,ulh½] cqYkV] 8vkbZts 4002] 8vkbZts 0117] iwlk ,e,p&7-¼gkbZfczM½] ,uihts&224] vkjth,u¼pSd½] 

,lds,u 1626] ,ds,e,l&1002] vueksy] vkj,p 1584] ihchvkj 385] ,uihts&223] ,p;wts,e17&6] 

Mhvkj,evkjlhvkbZ 107] ,uihts&226] Mhvkj,evkj 150&35¼pSd½] 8vkbZ ts0117] vkjch 100] 

Mhvkj,evkjlhvkbZ 114] vkj,p 1424]ts,e 11&9] iwlk cksYM¼pSd½] ds,evkj¼,y½ 18&6] vkj,p,p- 1801] 

vkjlh,p- 2] Mhvkj,evkj,pts 517]vkj,ylh- 9] vkjth,u 394] vkjth,u 73¼pSd½] Mhvkj,evkj 

2017&15] ,uvkjlh,pch 101¼pSd½] th,l,p 1754] vkjVh,e 1624 vkSj vkjVh,e 314¼pSd½ esa pSaik dk 

vkØe.k 2-0 ls de ik;k x;kA  

jkbZ&ljlksa dh mit esa dhVksa ds }kjk vf/kdre gkfu oh-,l-,p- 1¼Hkwjh ljlksa½ dkuiqj esa ¼60-9 

izfr”kr½] ih,e 31 ,l-ds-uxj esa ¼60-7 izfr”kr½] <+ksyh esa ¼35-4 izfr”kr½] fglkj esa ¼29-4 izfr”kr½] 

eqajSuk esa izHksn vkj,p 725 ¼22-7 izfr”kr½] yqf/k;kuk esa ih,e 31¼18-7 izfr”kr½ tcfd ubZ fnYyh vkSj 

iaruxj esa vkj,p 725 ¼14-8 izfr”kr½ ,oa o:.kk ¼12-6 izfr”kr ½ dh mit esa dhVksa }kjk vf/kdre gkfu 

ik;h x;hA 
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T;knkrj dsUnzksa ij e/;e ls vf/kdre 2osa 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 Mhvkj,evkjvkbZts 31 esa 

6 osa lIrkg esa le; ls cqokbZ dh voLFkk esa iqu% 8 osa lIrkg rd esa lfØ; ik;k x;kA tcfd iNsrh cqokbZ 

dh vcLFkk esa 9 osa ls 12 osa lIrkg rd iqu% lfØ; ik;k x;kA fprdcjk dhV ,l-ds-uxj esa de ls e/;e 

la[;k esa 44 osa ls 47 osa lIrkg rd ik;k x;k] igys 47 osa ls 49 osa lIrkg rd vkSj nwljk 8 osa ls 11 osa 

lIrkg rd fn[kkbZ fn;kA fprdcjk dhV dh dqN lfØ;rk 47osa ls 51osa lIrkg rd Hkh ik;h xbZA eqajSuk esa 

1 osa ls 10 osa lIrkg rd e/kqefD[kksa dh la[;k lfØ;rk jghA ijHk{kh dkWDlhusyk dh lfØ;rk e/;e ls 

vf/kdre 6 osa ls 12 osa lIrkg rd jghA f”kyksaxuh esa vkjkeD[kh 50 osa ls 5 osa lIrkg rd] ¶yh chfVy 

49 osa ls 13 osa lIrkg rd vkSj ijHk{kh dkWDlhusyk 50 osa ls 14 osa lIrkg rd ik;h xbZA 

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

43 osa lIrkg esa fn[kkbZ fn;kA vf/kdrj dsUnzksa ij 51 osa &1 osa lIrkg ls c<+uk “kq: gqvk vkSj 8osa 11osa 

lIrkg esa cgqr vf/kd la[;k esa ia[knkj pSaik fn[kkbZ fn;kA ,l-ds uxj esa ¼5696-2 pSaik@Vªsi ½ 8 osa lIrkg 

esa cgqr vf/kd la[;k esa ia[knkj pSaik fn[kkbZ fn;kA vf/kdrj dsUnzksa ij 11osa lIrkg ls deh “kq: gks xbZ 

rFkk 13 osa 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-@2 

feyh@yhVj dh nj ls fNM+dko ds mijkUr bl ds nwljs mipkj tks 10 fnuksa ds ckn fd;k x;k og 

vf/kdka”k dsUnzksa tSls dkuiqj] yqf/k;kuk] ,l-ds uxj] <+ksyh vkSj eqajSuk ds lkFk o`f)”khy ykHk ykxr 

vuqikr Øe”k% 56-6] 37-6] 23-7] 8-9 vkSj 4-9 dk 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 bl ds nwljs 

mipkj tks 10 fnuksa ds ckn fglkj] eqjSuk] f”kyksaxuh vkSj yqf/k;kuk dsUnzksa esa Á;ksx fd;k x;k Fkk] vf/kd 

ÁHkko”kkyh ik;k x;kA u, dhVuk”kh ifj{k.kksa ds Á;ksxksa esa] bfeMkDyksfizM 17-8 ,l-,y- 0-25 fe- yh- izfr 

yhVj dh nj ls vf/kdrj dsUnzksa ij tSls dkuiqj] ,l-ds uxj] fglkj] iaruxj] yqf/k;kuk vkSj f”kyksaxuh ds 

lkFk o`f)”khy ykHk ykxr vuqikr Øe”k% 72-5] 29-9] 20-2] 14-6 vkSj 0-8 vf/kd ÁHkko”kkyh ik;k x;kA 

 ,l-ds- uxj] dkuiqj] yqf/k;kuk vkSj f”kyksaxuh esa dhVksa dk losZ{k.k fd;k x;k ftlesa ljlksa dk 

pSaik] fprdcjk dhV] vkjk eD[kh] ¶yh chfVy ,oa ijHk{kh dkWDlhusyk ik;s x;sA 

Ikkni dkf;Zdh  

o"kkZ vk/kkfjr fLFkfr ds vUrxZr ihthvkj dh n{krk dk ijh{k.k djus ds fy;s fofHkUu d`f’k&tyok;q {ks=ksa ls 

ljlksa ds thuksVkbIl dk ewY;kadu djus ds fy;s ik¡p iz;ksx rhu LFkku ij fd, x, Fks] vdqaj voLFkk ij 

Hkkjrh; ljlksa ¼ch- tqfUala;k½ ds 37 izHksnksa dk mPp rkieku lfg’.kqrk ds fy;s {ks= vkSj iz;ksx”kkyk 

ifjfLFkfr;ksa esa ijh{k.k fd;k x;kA vadqj.k voLFkk e`R;q nj ≤  20 izfr”kr vkSj MhMCY;w@10 vadqj.k 40 

izfr”kr ls vf/kd thuksVkbIl fu;f=ar ifjfLFkfr;ksa us lfg’.kq gSA ik¡p thuksVkbIl ;Fkk Mhvkj,evkj 

2059] ih,e 25 ¼,ulh½] ih,e 29 ¼,yvkj½ cqysV vkSj vkj,p 749 ¼tsMlh½  dkuiqj ,oa yqf/k;kuk esa] ih,e 

25 ¼,ulh½ vkSj cqysV fglkj] dkuiqj ,oa yqf/k;kuk esa] tcfd Mhvkj,evkj 2059 rhu iz{ks=ksa ¼eqEcbZ] dkuiqj 

vkSj yqf/k;kuk½ esa rki lfg’.kq ik;s x;sA {ks=ksa esa cks;s x;s ijh{k.k esa Mhvkj,evkj 2059] ih,e 25 ¼,ulh½] 

ih,e 29 ¼,yvkj½] ds,evkj ¼bZ½ 18&2 ,oa vkj,p 1699&5 dkuiqj vk Sj yqf/k;kuk esa vf/kd lgu”khy 

ik;s x;s] vkj,p 1658 /kkSyh ,oa yqf/k;kuk esa vdqaj.k voLFkk e`R;qnj ≤ 20 izfr”kr ,oa 'kq’d inkFkZ izfr 

nj 10 vdqfjr voLFkk ≥ 4-0gm. Ikk;s x;s] dsoy Mhvkj,evkj 2300 vf/kd lfg’.kq vkSj Mhvkj,evkj 

2059 e/;e lfg’.kq /kkSyh] dkuiqj ,oa yqf/k;kuk esa ik;s x;sA tsMh 6 ¼tsMlh½ dkuqij ,oa yqf/k;kuk fu;f=ar 

ifjfLFkfr;ksa esa e/;e lfg’.kq esa ik;k x;kA ih,e 25 ¼,ulh½ ,oa ih,e 29 ¼,yvkj½ us iz;ksx'kkyk vkSj {ks= 

ds fLFkfr ds vUrxZr vdqaj Lrj ij mPp rkieku ds izfr lfg’.kqrk ikbZ xbZA izdk”k ruko ds dkj.k mPp 

Nk;kadu ds fy;s 30 fnuksa ds fy;s {kfr “kkjhfjd vkSj mit ds fy;s thuksVkbIl dk rhu LFkkuksa ij ijh{k.k 

fd;k x;kA de 'kkjhfjd ruko vkSj cht dh mit esa deh ¼≤ 20 izfr”kr½ us fglkj vkSj dkuiqj esa 

vkj,p 749 ,oa ,uvkjlh,pch 101 dh igpku dh xbZA tcfd fglkj vkSj yqf/k;kuk esa Mhvkj,evkj 

541&44 ,oa ØkafUr de izdk”k ruko ds vUrxZr vPNh ikbZ xbZA iSrhl ,oa iSalB fnu flapkbZ ugh djus 

ij ueh dh deh ds dkj.k pkj dsUnzks a ij thuksVkbi izHksnksa dk iznZ”ku egRoiw.kZ :i ls izHkkfor gqvkA  
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Vh,e 179] ,ybZ,l 54] ,uihts 210] vkjth,u 444 ,oa vkj,p 1584 /kkSyh vkSj yqf/k;kuk esa] vkjch 100 

,oa ,uihts 226 /kkSyh vkSj fglkj esa dsoy ,d thuksVkbi ,uihts 216 dkuiqj vkSj yqf/k;kuk esa ,uihts 

214] vkj,p 1555] ,uihts 225] vkjth,u 73¼tsMlh½] vkjch 102] ih,e 29] ih,e 30 vkSj Mhvkj,evkj 

114 ueh izfrcy ds izfr lfg’.kq] /kkSyh] fglkj ,oa yqf/k;kuk esa ik;h xbZA dsoy thuksVkbi izHksnksa 

Mhvkj,evkj 170 pkjksa iz{ks=ksa ¼/kkSyh] fglkj] dkuqij vk Sj yqf/k;kuk½ ij lw[ks ds izfr vf/kd lfg’.kq ik;k 

x;k ueh dh deh ds izfr lfg’.kq gksus ls vkjMCY;wlh] LiSM la[;k vf/kd ik;h xbZ eq[; 'kk[kk ij Qyh;ksa 

dh la[;k nkuk izfr Qyh vkSj cht Hkkj esa de fxjkoV ds lkFk&lkFk Mh,lvkbZ ≤ 1-2 ls de ikbZ xbZA 

cht mit esa fxjkoV ≤ 30 izfr”kr ds fy;s thuksVkbi vkj,p 749 ¼tsMLkh½ rhu iz{ks=ksa ¼/kkSyh] fglkj o 

yqf/k;kuk½ ij e/;e lw[kk lfg’.kq ik;k x;kA rhl izHksnksa esa ls nks izHksn ¼vkj,p 749 ,oa Mhvkj,evkj 

vkbZlh 1638½ /kkSyh] fglkj vkSj yqf/k;kuk esa vkj,p 919 /kkSyh] fglkj] dkuiqj esa tcfd Mhvkj,evkj 2059 

pkj iz{ks=ksa ij ¼/kkSyh] fglkj] dkuiqj ,oa yqf/k;kuk½ esa 20 izfr”kr mit esa deh ,oa xehZ fLFkjrk lwpdkad 

> 0-6 ik;k x;k vkSj ;s volku xehZ ds lkFk&lkFk f>Yyh fLFkjrk esa de vUrj] cht Hkkj ,oa nkuk izfr 

Qyh ds izfr vf/kd lfg’.kq ik;k x;kA cht vdqaj.k izfr'kr esa de fxjkoV ikS/k dh yEckbZ vkSj vf/kd 

'kq’d Hkkj ds vkj,p 1607 dks dkuiqj vkSj yqf/k;kuk esa igpku dh xbZ] tcfd lh,l 58 dks dkuiqj vkSj 

yqf/k;kuk ds vUrxZr vf/kd lfg’.kq ds :i esa igpkuk x;kA rhu iz{ks=ksa fglkj] dkuiqj ,oa yqf/k;kuk ij 

cszlhukykbM@20 ihih,e lkbdfyd vEy@200 ihih,e dk i.khZ; fNM+dko djus ls o’kkZ vk/kkfjr ds 

vUrxZr cht mit esa o`f) ik;h x;hA 

tSo jlk;u 

22 thuksVkbi dk vkbZohVh@,ohVh xq.koRrk ijh{k.k Hkjriqj] dkuiqj] dkaxMk] iaruxj] fglkj vkSj yqf/k;kuk 

esa fd;k x;kA rsy dh ek=k dk vuqikfrd fo”ys”k.k  bu ikWap dsUnzksa ij fd;k x;kA ftlesa vf/kdre 

40-88 izfr”kr Mh-vkj-,e-vkj-D;w 1&16&27 esa vkSj de ls de 35-73 izfr”kr ,yb,l&59 esa izkIr gqvkA 

rsy fLFkjrk lwpdkad ,e;w,Q, % ih;w,Q,  ds vuqikr dk jsat vkj,p&749 esa 0-65 ls 1-31 vkj,ylh&7 

esa izkIr gqvkA vkj,ylh 8] vkjlh,p 3] ,ybZ,l 59] ,ybZ,l 58]   vkj,ylh 7] Mhvkj,evkjD;w 

4&7&23] ,ybZ,l 57] ,ybZ,l 54]  ihMhTkSM 11] ihMhTkSM 12 vkSj vkj,ylh 9 esa b:fld vEy 2 

izfr”kr ls de ik;k x;kA ikfYefVd vEy  dh jsat 2-89 izfr”kr ¼vkj,p&749½ ls  4-61 izfr”kr 

¼ihMhtSM&11½] LVsfjd vEy 0-83 izfr”kr ¼Økafr½ ls 1-52 ¼,ybZ,l&59½] vksfyd vEy 9-88 izfr”kr 

¼vkj,p&749½ ls 42-25 izfr”kr ¼ihMhtSM&1½ rd] fyuksfyd vEy 15-33 izfr”kr ¼vkj,p&749½ ls 40-86 

izfr”kr ¼ihMhtSM&11½ rd] fyuksy sfud vEy 10-25 izfr”kr ¼,ybZ,l&58½ ls 16-82 izfr”kr 

¼vkj,ylh&3½ rd] bdkslksukssbd vEy 4-37 izfr”kr ¼vkjlh,p&3½ ls 8-35 izfr”kr ¼vkj,p&749½ rd 

izkIr gqvkA vksesxk 6 % vksesxk 3 dk vuqikr 0-98 izfr”kr ¼vkj,p&749½ ls 3-78 ¼,ybZ,l&58½ rFkk 

,l,Q,%,e;w,Q,%ih;w,Q, dk vuqikr 1%7%10 ¼ihMhtSM&11½ ls 1%24%13 ¼vkj,p&&749½ ds chp ik;k x;kA 

dqy izksVhu 35-59 izfr”kr ¼71ts0002½  ls 35-92 izfr”kr ¼,ybZ,l&58½] esFkksfuu 1-34 ¼,ybZ,l&57½ ls 

1-68 ¼,ybZ,l&59½ izfr 100 xzke izksVhu rd izkIr gqvkA fVªIVksQsu 1-15 ¼vkj,ylh&3½ ls 1-40 

¼vkj,p&749½ izfr 100 xzke izksVhu rd feyk gSA dqy ,UVhvksDlhMsUV {kerk 16%14 ¼,ybZ,l&59½ ls 24%81 

¼vkj,p¼vksbZ½ 1706½ mg/g ,,bZ rd izkIr gqvkA dqy fQuksy dh ek=k 3-47 izfr”kr ¼ih,e&29½ ls 5-16 

izfr”kr ¼Mhvkj,evkjD;w 1&16&27½ rd feyhA vkj,ylh&8] vkjlh,p&3] vkj,ylh&10] vkj,ylh&7] 

vkjlh,p&1] Mhvkj,evkjD;w 4&7&23] ihMhtSM&11] ihMhtSM&12] Mhvkj,evkjD;w 1&16&27] ihMhtSM&1] 

71ts0002] vkj,ylh&3 vkSj vkj,ylh&9 thuksVkbIl- esa XywdksfluksysV dh ek=k 3 µ eksy@xzke ls de 

izkIr gqbZ gSA 2 izfr”kr QkbfVd ,flM ls de ek=k vkjlh,p&3] ih,e&29] vkjlh,p&1] 

Mhvkj,evkjD;w 1&16&27 esa izkIr gqbZA β-dsjksfVu ˃ 5 ihih,e vkj,ylh&10] vkj,p¼vksbZ½1705] 

ih,e&29] dzkafr] 71ts0002 esa  izkIr gqvk gSA VksdksQsjWky ˃160fe-xzk- 100xzk-@cht 71ts0002] ihMhtSM&1] 

dzkafr] Mhvkj,eD;w 1&16&27 vkSj  Mhvkj,evkjD;w 4&7&23 esa ik;k x;kA  
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vfxze iafDrizn”k Zu 2017&18 

 

 Ok”kZ 2018&19 esa fryguksa ds vfxze iafDr izn”kZu vkSj vU; lacaf/kr xfrfof/k;ksa dh ;kstuk ds 

rgr 27 vf[ky Hkkjrh; jkbZ&ljlksa lefUor vuqla/kku ifj;kstuk ds dsUnzksa@Hkkjrh; d`f’k vuqla/kku 

ifj”kn vkSj d`f’k fo”ofo|ky; }kjk 14 jkT;ksa ds 63 ftyksa esa flafpr ,oa ckjkuh voLFkk esa jkbZ ljlksa ds 

2080] ftlesa jktLFkku esa lokZf/kd 533 ,oa e.khiqj] vklke] mRrjizns”k] rFkk e/; izns”k esa dze”k% 450] 

320] 236] ,oa 129 vfxze iafDr izn”kZuks dk vk;kstu fd;k x;kA blesa 1671 jkbZ lewg ds Qlyksa ij rFkk 

409 ljlksa lewg dh Qlyksa ij FksA bl o’kZ lHkh izn”kZu lEiw.kZ rduhdh ij vk/kkfjr Fks] ftUgsa flafpr 

¼1129½ ,oa ckjkuh ¼951½  voLFkk esa yxk;k x;k FkkA  

 flafpr voLFkk esa jkbZ&ljlksa dh vf/kdre vkSlr iSnkokj 2]754 fdyksxzke izfr gSDVs;j gfj;k.kk esa 

izkIr gqbZA blds ckn jktLFkku] iatkc] xqtjkr ,oa e/; izns”k esa dze”k% 2]443( 2]093( 1]999 ,oa 1]858 

fdyksxzke izfr gSDVs;j vkSlr iSnkokj ntZ dh xbZA lEiw.kZ rduhdh izn’kZuksa ls mit essa vf/kdre c<ksRrjh 

62-7] 60-3] 60-0] 37-8] 18-8 ,oa 17-8 izfr”kr dze”k% tEew ,oa d”ehj] mMhlk] fgekpy izns”k] 

mRrjizns”k] e/; izns”k rFkk egkjk’Vª] e sa izkIr gqbZA vf/kdre vfrfjDr “kq} ykHk 22]544( 16]503( 15]343( 

13]532( ,o a 12]457 :Ik;s izfr gSDVs;j dze”k% tEew ,oa d”ehj] fgekpy izns”k] mRrjizns”k] gfj;k.kk ,oa 

jktLFkku esa izkIr gqvkA flafpr voLFkk esa jkbZ&ljlksa dh mRiknu ykxr lcls de 13]273 :Ik;s izfr 

gSDVs;j egkjk’Vª esa rFkk vf/kdre 34]462 :Ik;s izfr gSDVs;j gfj;k.kk esa vkbZA  

 ckjkuh voLFkk esa jkbZ&ljlksa dh vf/kdre vkSlr iSnkokj 1]590 fdyksxzke izfr gSDVs;j jktLFkku 

esa izkIr gqbZA blds ckn] vklke] tEew ,oa d”ehj] >kj[k.M] fgekpy izns”k] mRrjk[k.M ,oa e.khiqj esa 

dze”k% 1]167( 1]128( 1]047( 1]037( 1]016 ,oa 1]007 fdyksxzke izfr gSDVs;j vkSlr iSnkokj ntZ dh xbZA 

vf/kdre 47-7 izfr”kr rd mit essa c<ksRrjh >kj[k.M esa izkIr gqbZA vklke] fgekpy izns”k] e.khiqj] 

mRrjk[k.M] tEew ,oa d”ehj] rFkk jktLFkku esa dze”k% 46-2] 39-2] 28-1]21-8]18-2 rFkk 16-3 izfr”kr rd 

mit essa c<ksRrjh ntZ dh xbZA vf/kdre vfrfjDr vkSlr “kq} ykHk 11]803( 9]687( 9]056( 8]207( 7]998( 

6]197 ,oa 5]524 :Ik;s izfr gSDV s;j] vklke] >kj[k.M fgekpy izns”k] jktLFkku] e.khiqj] tEew ,oa d”ehj 

,oa mRrjk[k.M esa izkIr gqbZA vflafpr voLFkk esa jkbZ&ljlksa dh mRiknu ykxr lcls de 11]072 :Ik;s izfr 

gSDVs;j jktLFkku esa rFkk vf/kdre 26]152 :Ik;s izfr gSDVs;j tEew ,oa d”ehj esa vkbZA  

 lEiw.kZ rduhdh izn”k Zuksa esa Hkkjrh; jkbZ dh 20] ihyh ljlksa dh 3] rksfj;k dh 2 rFkk xksHkh ljlksa 

dh ,d mUUkr iztkfr;ksa dks 11 jkT;ksa esa flafpr voLFkk esa iz;ksx fd;k x;kA Hkkjrh; jkbZ ds izn”kZuksa esa 

gfj;k.kk esa flafpr voLFkk esa 30 izFke iafDr izn”kZukss a esa vkj- ,p- 725 iztkfr dk iz;ksx Fkk ftlls 16-3 

izfr”kr mit c<ksRrjh ds lkFk vf/kdre mit 2]790 fdyksxzke izfr gSDVs;j izkIr gqbZA blds ckn 

jktLFkku esa 10 izn”kZuksa es a iznf”kZr Mh-vkj-,e-vkj- 1165&40 iztkfr dh vkSlr iSnkokj 2]650 fdyks izfr 

gSDVs;j rFkk 13-7 izfr”kr mit esa c<ksRrjh ntZ dh xbZA jktLFkku esa 19 izn”kZuksa esa iznf’kZr vkj- ,p- 

406 iztkfr ls U;wure 4-4 izfr”kr mit c<ksRrjh ntZ dh xbZ tcfd U;wure vkSlr iSnkokj 933 fdyksxzke 

izfr gSDVs;j mMhlk es 15 izn’kZuksa esa iznf”kZr ,u- vkj- lh- ,p- ch- 101 iztkfr esa ntZ dh xbZA gkykafd 

tEew ,oa d”ehj esa ,u- vkj- lh- ,p- ch- 101 fdLe ls flafpr voLFkk es fdlku dh LFkkuh; iztkfr dh 

rqyuk esa lokZf/kd 66-1 izfr”kr rd mit c<ksRrjh ds lkFk vkSlr iSnkokj 1]709 fdyksxzke izfr gSDVs;j 

ntZ dh xbZA  

 Hkkjrh; jkbZ ds vflafpr voLFkk esa jktLFkku esa iznf’kZr vkj- th- ,u- 229 iztkfr ls vf/kdre 

vkSlr iSnkokj 2]080 fdyksxzke izfr gSDVs;j ds lkFk 12-4 izfr”kr rd mit esa c<ksRrjh ntZ dh xbZA  

e.khiqj esa 123 izn”kZuksa esa iznf”k Zr Mh-vkj-,e-vkj- 150&35 iztkfr ls U;wure vkSlr iSnkokj 994 fdyksxzke 

izfr gSDVs;j ds lkFk 27-3 izfr”kr rd mit esa c<ksRrjh izkIr gqbZA gkykafd >kj[k.M esa f’kokuh fdLe ls 

vflafpr voLFkk es fdlku dh LFkkuh; iztkfr dh rqyuk esa lokZf/kd 55-9 izfr”kr rd mit c<ksRrjh ds 

lkFk vkSlr iSnkokj 1]034 fdyksxzke izfr gSDVs;j ntZ dh xbZA  
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Seasonal Conditions 
Weather was favorable for the mustard crop during the crop season 2018-19. Good rains were 

received during monsoon in the month of September almost all the centers. The extremely low 

temperature -1.5
0
c and 0.8

0
c was reported of Bajaura center in the month of December & January 

2018-19 respectively. Incidence of diseases and pest was very low then resulted high productivity 

(More than 14 qtl/ha). 

 

Genetics and Plant Breeding 

Varietal Improvement  

Fourteen centers spread over 11 states carried out the varietal development activities in 

accordance to approved technical programme in toria (Brassica rapa var toria), yellow sarson (B. 

rapa var yellow sarson), Indian mustard (B. juncea), karan rai (B. carinata), gobhi sarson (B. napus) 

and taramira (Eruca sativa). Thirty five Performance evaluation trials were conducted at 46 centres 

including 24 volunteer centres/private organizations. 

Genetic Resource Management 
A total of 6,605 accessions comprising toria  (547), Indian mustard (4,822), yellow sarson 

(617), gobhi sarson (116), brown sarson (105), karan rai (235), taramira (70), B. caudatus (01), R. 

caudatus (01), B. rugosa (10), B. nigra (10)  B. tournefortii (04), and other wild species (67) were 

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

Sriganganagar, IARI, New Delhi, Jobner, Morena, Chatha-Jammu and SK Nagar.In addition, 44 new 

accessions comprising Indian mustard (22), taramira (10) and toria (12) were collected. Further, 773 

accessions consisting of 438 Indian mustard, 84 toria, 174 yellow sarson, 41 brown sarson, 06 Karan 

rai, and 30 taramira were evaluated. On the basis of germplasm evaluation, promising accessions were 

identified for seed yield, earliness, yield components, thermo-tolerance (early and terminal stages), 

rresistance/tolerance to diseases/pests and quality traits.   

 

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, 80 crosses were attempted in toria, 36 in 

yellow sarson at Pantnagar and Kanpur and946 in Indian mustard at Chatha, Hisar, IARI New Delhi, 

Ludhiana, Kanpur, Pantnagar, SK Nagar, Morena, Sriganganagar and Varanasi to improve seed yield, 

earliness, seed size, component traits, disease/pest resistance, heat tolerance, drought tolerance, “0”  

and “00” quality characters and high oil content. Selection of superior plants/bulks at different centres 

was practised intoria, 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 and Pantnagar and 389 single plants were 

selected.In Indian mustard, 7081 single plants and about 793 bulks were selected from segregating 

and advanced generations.  

 

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

various centres have been presented. 107 strains of toria were tested at Kanpur, Chatha, Hisar, Dholi. 

The yield superiority in toria was up to 38.3 % over the check (Tapeshwari) at Kanpur. In yellow 
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sarson, 47 strains were tested at Kanpur and Dholi. The yield superiority up to 22.5 % over the check 

Pitambari was recorded at Kanpur. In Indian mustard, 662 strains were evaluated at 07 centres; 

Chatha, Hisar, Ludhiana, Kanpur, Dholi, Sriganganagar and Varanasi in 43 trials. Seed yield 

superiority up to 68.7 % over the check NRCHB-101 was recorded at Varanasi.Ten strains at Hisar, 

and 12 strains at Chatha of gobhi sarson were evaluated for seed yield and its component characters. 

In addition, 11 strains of Karan rai were also evalauted at Ludhiana for Seed yield and oil content 

under irrigated condition.  

Hybrid/ Mapping Populations’ Development/Quality Improvement 
Efforts for hybrid development continued 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 thirty six experimental hybrids including 10 each from DRMR and IARI, 11 

from PAU Ludhiana and 05 from Hisar were evaluated in two multilocation trials; early maturity 

group and medium to late maturity group, conducted at each of four centres.Under early maturity trial 

(MLT 1), 15 early maturing hybrids were tested against three checks. All experimental hybrids were 

late in maturity than earliest maturing check Keshri but matured at par with NRCHB 101, hence, these 

were compared with NRCHB 101 for seed yield. Only One hybrid RHH 1803 (2913 kg/h) out yielded 

the best check NRCHB 101 (2731 kg/h) by a margin of 6.7%. Twenty experimental hybrids were 

evaluated under timely sown normal maturity group against four checks. Two hybrids namely HJ 518 

(2959 kg/h) and HJ 1117 (2935 kg/h) out yielded the best check DMH 1 (2804kg/h) by a margin of 

5.5% and 4.7 %, respectively. 

At IARI, STS markers for GER1 and GER 5 were developed by in-silco analysis and re-sequencing 

the genes from RLC3 and Pusa Jagannath. These STS markers were validated with the previous 

reported markers and no recombination frequency was observed. Two mapping populations for 

mapping genes/ QTLs for drought/heat tolerance (Pusa Bahar x BEC 144) and oil content EJ-17 x 

BEC144 were advanced for developing RILs which are in F7 stage at IARI.For low erucic acid, 2453 

single plants/bulks were analysed of which 2306 were having <2% erucic acid. Single plants/bulks, 

2326 in number, from double low quality material/progenies were also analyzed for total 

glucosinolates content of which 906 plants/bulks were possessing <30ppm glucosinolates. 

Breeder seed production 
Against the indent of84.76 q,   256.32 q breeder seed of 61 varieties was produced, indicating a 

surplus availability of 171.61 q. 

Coordinated Trials 
Performance of 158 strains including 10 of toria, 05 of yellow sarson and 132 of Indian 

mustard, 10 of gobhi sarson and 01 of taramira was tested in thirty five performance evaluation trials 

consisting of toria (03), yellow sarson (02), gobhi sarson (02), taramira (01) and Indian mustard (27) 

at 46 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, 32 strains comprising toria (01), gobhi sarson (07) and 

Indian mustard (24) were promoted for advanced stage evaluation.  

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

seed/oil yield/quality (2018-19) 

Zone I Zone II Zone III Zone IV Zone V 

Toria AVT I (Irrigated/Rainfed) 

    TS 38 (1426, 16.7) 

Early Mustard, IVT, Irrigated 

  DRMRCI 96  

(2203, 10.6) 

RMM 10-1-1  

(2187, 9.8) 
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Early Mustard Hybrid, IHT 

  DRMRHJ 2403** 

(2458, 9.3) 

  

Mustard, Timely Sown, Irrigated, IVT 

RGN 443 

(1226,21.6) 

SKM 1626  

(1210, 20.1) 

PBR 385 

(1187,17.7) 

PR 2016-4  

(1144, 13.5) 

PR 2016-8 

(1134,12.5) 

DRMR 17-16 

(1115, 10.6) 

RH 1676  

(1112, 10.3) 

RH 1676  

(2944, 11.2) 

RH 1584  

(2992, 10.8) 

SKM 1626  

(2991, 10.8) 

 

  

Mustard, Rainfed, IVT 

 RH 1424**  

(2794, 7.4) 

   

Mustard, Late Sown AVT I 

 DRMR2017-15 

(1847, 19.9) 

DRMRIC 16-38 

(1716, 11.3) 

   

Mustard, Hybrid Timely Sown,  IHT  

 8IJ1004  

(3169, 13.9) 

SVJH 108**  

(3047,   9.5) 

   

Mustard, Quality, IVT 

 RH (OE) 1706  

(2872, 4.7) 

PDZ 12#  

(2800, 2.1) 

RH (OE) 1705   

(2738, ≈ ) 

RH (OE) 1706   

(2405,   3.2) 

PDZ 11#  

(2335, ≈) 

  

Mustard, Quality, AVT I 

 LES 54 (2711, ≈)    

Gobhi Sarson IVT 

AKGS 8217 (1573, 26.0) 

GSH 1707 (1561, 25.0) 

AKGS- 8146 (1561,  25.0) 

GSH 1717 (1406, 13) 

GSH 1699 (1386, 11) 

HNS 1102 (1373, 10) 

Gobhi Sarson AVT I 

AKMS 8141 (1821, 15.9) 
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            Figures in parenthesis indicate seed yield (Kg/ha), percent superiority over best check 

            ** promoted on te basis of oil yield; # double low strain. 

Breeder seed production 
Against the indent of 84.76 q,   256.32 q breeder seed of 61 varieties was produced, indicating a 

surplus availability of 171.61 q. 

 

Crop Production 

Six experiments on various crop production aspects of rapeseed-mustard were conducted at 

23 cooperating centres across the 5 zones.  

Long term fertility experiments 

It was 8
th

 year of experiment; Crop responded up to 50% higher dose of NPK in Zone I & V 

and balanced fertilizer application with supplementary use of S/ Zn/ B and FYM in zone II, III and 

IV. 

Weed flora in rapeseed-mustard crop 

 Orobanche aegyptica, Echinochloa colonum, Chenopodium album/murale, Aspodelus 

tenuifolius,  Melilotus alba/indica, Cynodon dactylon,  Fumeria parviflora, Convolvulus arvensis, 

Solanum nigrum, Medicago denticulate, Vicia sp., Alternanthera sessile 

Agronomic evaluation of promising rapeseed-mustard entries 

Under saline/alkaline conditions entry CS 508-1P2 produced 6.9% higher seed yield than the 

best check at Karnal centre only.  

Developing resource efficient and resilient rapeseed- mustard based cropping systems 

under current and future climates. 

Among different cropping systems green gram-mustard system gave higher seed yield of 

mustard at Chatha, Pantnagar and Morena. On an average, raised bed technique recorded 17.2 & 

26.9% higher seed yield of mustard over conventional and zero till practice, respectively. 

System of mustard intensification (SMI) in rapeseed-mustard through transplanting 

Transplanting of Brassica sp. at 60x60cm increased the seed yield by 10.2, 45.8 and 27.2% at 

IARI, Nagpur and Varanasi, respectively. 

Enhancing water use efficiency in rapeseed-mustard under rainfed 

Application of hydrogel 5.0 kg/ha + Foliar spray of salicylic acid 200ppm at flowering and 

siliqua formation stage  recorded 5.3, 9.6, 20.4, 31.3 & 6.9 % and 18.6, 42.6, 37.7, 72.6 & 133%   

higher seed yield in Zone I, II, III, IV and V, over 5.0 kg/ha hydrogel  alone and control, respectively. 

Plant Pathology 

Disease Scenario  

During 2018-19, moderate to the severe incidence of Alternaria blight was recorded at SHL, DOL, 

LDH, JHS, HSR, NDH, VAR and PNT. However, low to the medium incidence of Alternaria blight 

was recorded from BPR and SGN. White rust appeared in moderate to severely at MOR and NDH 

while low to moderate at PNT, SGN, LDH and BPR. Low to medium incidence of DM was observed 

at the cotyledonary stage at JHS and PNT. Powdery mildew severity was moderate to severe at JHS, 

SKN, MOR and low at JAG and BPR. Low to moderate incidence of Sclerotinia rot was observed at 

NDH, MOR, PNT, SGN, LDH and VAR.  
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Screening of Brassica germplasm and breeding materials  

Under natural condition, 71J0002 (Bj), AKMS 8141, GSH 1754 (Bn), and RTM 1624 (E. sativa) were 

found resistant at all six locations. Entries including RAUDT 14-09, TS-38 of B. rapa var Toria 

escaped WR infection at most of the locations. 

Under artificial condition GSH 1754, AKMS 1841 (Bn) and 71J0002, RLC 3, RCH 1, RLC 7 of B. 

juncea were found resistant to WR at HSR, PNT and LDH. 

Uniform Disease Nursery for major diseases 

PDZ 2, PDZ 3, DRMRIJ-12-39, DRMR 2018-41, DRMRIJ-12-26, DRMRIJ-12-28, DRMRIJ-12-37, 

DRMRIJ-12-44, DRMRSJ-22, DRMRSJ-18, DRMRSJ-26, PDZ 7, PDZ 5, PRD 14-16, DRMRSJ-1, 

DRMRSJ-34, DRMR-2018-37 and DRMRSJ-21 of B. juncea showed resistance reaction to WR under 

natural conditions. Under natural condition, DRMR 2018-44 of B. juncea was found tolerant to SR at 

5 locations. 

National Disease Nursery (NDN) for Alternaria blight   

DRMR-2018-37, DRMRSJ-22, DRMRSJ-18, DRMRSJ-21, DRMRSJ-34, DRMRSJ-26, 

DRMRSJ-25, DRMR 5206, and DRMR-2018-41 of B. juncea showed resistant reaction to WR except 

PNT centre.  

National Disease Nursery (NDN) for white rust  

DRMRJA 35, DRMRIJ 12-26, DRMRIJ 12-39, PDZ-3 strains of B. juncea showed immune reaction 

to WR at three locations. Some of the promising strains sowing resistance to WR were DRMRIJ 12-

21, DRMRSJ-25, DRMR-5206, RH 1400, RH 1700 and DRMRIJ 12-48.  

DRMRIJ 12-26, DRMRIJ 12-39, and DRMRMJA-35 were found promising for resistant to WR 

during 2014-15, 2015-16, 2016-17 and 2017-18 consistently. 

National Disease Nursery (NDN) for Sclerotinia rot 

 DRMRSJ-25 and DRMRSJ-22 (B. juncea) showed a resistant reaction to WR at PNT, HSR 

and LDH. DRMRSJ-22 and DRMR 5206 showed tolerance to SR with small lesion size and <50% 

incidence under artificial conditions.  

Screening of IVT entries of Brassica against different diseases  

Nine entries were found resistant to WR at three locations, JGS-12-3, HNS 1102, GSH-1717, PYS-

2016-8, AKGS-8217, YSKM 18-1, GSH-1699, GSH-1707 and AKGS-8146. Almost all the entries of 

B. rapa var. toriaand B. rapa var yellow sarsonB. napus escaped WR infection.   

AKGS-8217, GSH-1699, AKGS-8146 and GSH-1707 showed tolerance to PM. 

Standardization of differential hosts for identification of races in A. candida 

Genotype DRMRIJ 12-40 gave resistant reaction against 4 isolate at PNT, HSR and BPR. While, 

genotypes EC 399301, RH-30 and DRMRAB-753 were found susceptible reaction against all 4 

isolates of A. candida at 3 locations.  

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

Experiments on the epidemiology of foliar diseases of rapeseed-mustard were laid out using 

cv. Varuna and Kranti. The experiment was sown on eight different dates at the weekly interval 

starting from October 1 to November 19 without adopting any protection measures against pest and 

diseases. 
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At PNT, Downy mildew disease first appeared 10 DAS on Oct 12, Oct 22 and Nov 12 sown 

crop whereas, on Oct 01 sown crop the disease appeared 19 DAS on both the cultivars. The white rust 

disease first appeared 30 DAS on Nov 21 sown crop during 2017-18 while 45 DAS on Oct 1, Oct 22, 

Oct 29 and continued up to 54 DAS on Nov 19 sown crop during 2018-19.  

Alternaria blight disease was first noticed 53 DAS on Oct 15, Oct 29 and Nov 19 instead of 

44 DAS on leaves on Nov 07 sown crop on both the cultivars last year. While, on Oct 01 sown crop, 

the disease appeared very late i.e. 67 DAS same as last year. The Alternaria blight on pods first 

appeared 88 DAS on late (Nov 19) sown crop. On early (Oct 08) sown crop, the symptoms on pod 

appeared late after 120 days of sowing.  

At SHL, The crop was sown with 7 dates of sowing started from Oct 08 to Nov. 19 at weekly 

intervals with cv. Varuna and TM 2. AB was first observed at 66 DAS in Oct 08 seeded crop while it 

was appeared in 39 DAS in Nov 19 sown crop. Maximum disease severity was at 100 DAS (40.6%) 

in Nov 19 on cv TM 2 (Table 4.8). Maximum yield was recorded in Oct 19 sown cv Varuna (16.7 

q/ha) while in TM 2 it was 12.5 q/ha (Oct 29). 

At SKN, experiments were laid out with cv. Varuna and GM 2 sown on 8 dates of sowing started 

from Oct 01 to Nov. 19 at weekly intervals. Powdery mildew disease appeared at 83 DAS instead of 

76 DAS last year first on Nov 19 sown crop of Varuna and 88 DAS in Nov 19 sown GM 2 continued 

to progress up to 114 DAS. The maximum disease severity was observed 98% in Nov 19 followed 

95% in Nov 12 sown Varuna. The maximum reduction in seed yield was observed in late sown crop.   

At MOR, experiments on the epidemiology of foliar diseases of rapeseed-mustard were laid out with 

cv. Varuna and Rohini. The crop was sown with 8 dates of sowing started from Oct 01 to Nov. 19 at 

weekly intervals. Alternaria blight appeared 68 DAS in Nov 12 and Nov 19 sown Rohini while 

appeared 100 DAS in Oct 01 sown both cultivars. 

WR severity was appeared first on 48 DAS in Nov 19 and appeared till 90 DAS in Oct 01 sown crop. 

WR disease severity was maximum upto 43.6% in Nov 19 sown crop both in Varuna and Rohini. 

PM was observed first 83 DAS and was maximum 47.1 % reported in cv Rohini at 130 DAS 

in Nov 19, sown crop. SR incidence appeared between 80-102 DAS first in late sown and delayed in 

optimum sowing dates. 

At DOL,Experiment was laid out with cv. Varuna and Rajendra Suflam. The crop was sown with 8 

dates of sowing started from Oct 01 to Nov 19 at weekly intervals. AB was first observed at 38 DAS 

in Nov 19 sown both Varuna and Rajendra Suflam, while appeared late in early sown Oct 01 sown 

crop (89 DAS). The disease continued to progress up to 140 DAS on leaves on both the cultivars.  

Testing of IDM module for major rapeseed-mustard diseases 

 AB, WR, DM, PM, SR diseases were observed in integrated disease management practices 

and farmer’s practices to standardise the best integrated disease management module. Module 

includes seed treatment with Trichoderma harzianum @10g/ kg seed, soil application of Trichoderma 

(1 kg/ 50 kg FYM), basal application of zince sulphate @ 15 kg/ h + S (dose as per location 

recommendation) + boron (10 kg borax/ ha), line sowing 45 x 20 cm spacing, no irrigation during 25
th
 

to 15
th
 Jan. AB severity recorded from 1.8% at BPR to 26.7% at PNT in module while in farmers 

practices severity ranged from minimum 1.8% at BPR to highest at PNT (33.3%). Similarly, WR 

severity was recorded minimum 2.1 % at LDH and maximum 44.0 % at MOR in farmer’s practices 

while low at BPR (0.6%) and maximum at 29.6% at SGN in module. SR disease was also reduced 

from 26.9% in farmer’s practices to 1.5% in module at SGN likewise 51.7% in farmer’s practices to 

10.0% in module at MOR. As per results, we found the significant increase in yield by using IDM 

module over farmer’s practices. 

  



 

SMRY7 

 

Entomology 

Summary Entomology 2019 

The 2018-19 crop season witnessed moderate to high population development of mustard 

aphid on different Brassica species. Strain DRMR 2017-26, KMR (E) 18-2, RH 1699-5, KMR (E) 18-

1, RMM 10 -1- 1, Kranti (NC), Bullet, 8IJ4002, 8IJ0117, Pusa MH-7 (Hybrid), NPJ-224, RGN 73 

(Check), SKM 1626, AKMS- 1002, Anmol, RH 1584, PBR 385, NPJ-223, HUJM 17-6, DRMRCI 

107, NPJ-226, DRMR 150-35 (Check), 8IJ0117, RB-100, DRMRCI 114, RH 1424, JM-11-9, Pusa 

Bold (Check), KMR (L) 18-6, RHH 1801, RCH 2, DRMRHJ 517, RLC 9, RGN 394, RGN 73 

(Check), DRMR 2017-15, NRCHB 101 (Check), GSH 1754, RTM 1624 and RTM 314 (Check) were 

found promising since these recorded AAII ≤ 2.  

 

The highest yield loss was observed in strain BSH-1 at KPR(60.9%), PM31 at SKN (60.7%), 

DOL (35.4%), HSR (29.4%), in strain RH-725 (22.7%) at MOR, in PM 31at LDH (18.7%) whereas, 

NDH and PNT higher yield loss was recorded in strain, RH-725 (14.8%) and Varuna (12.6%) 

respectively. 

 

The Moderate to high population of mustard aphid was reported at most of the centers from 

2
nd 

to 13
th
 standard week with peak during 7

th
 and 11

th
 standard week. Very low activity of cabbage 

caterpillar was recorded both under timely and late sown conditions at LDH . It appeared on 6
th
 std. 

week on DRMR IJ 31 under timely sown conditions and remained active till 8
th
 std. week, while 

under late sown conditions it remained active from 9
th
 to 12

th
 std week. Low to moderate population 

of painted bug was observed from 44
th
 – 47

th
 std. week at SKN. Some activity of painted bug was also 

recorded from 47
th
 to 51

st
std week whereas activity of honeybees was recorded from 1

st
 to 10

th
 std. 

week at MOR. The activity of coccinellid predators was moderate to high during 6
th
 and 12

th
 std. 

week. At SHL,sawfly observed during 50
th
 to 5

th
 std. week, flea beetle from 49

th 
to 13

th
 std. week and 

coccinellid predators during 50
th
 and 14

th
 std. week.  

 

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

43
rd

 std. week at LDH. It started increasing at most of the centers from 51
st
 – 1

st
std. week and reached 

its peak from 8
th
 – 11

th
 std. week. The highest peak (5696.2 aphids/ trap) was recorded from SKN 

during 8
th
std. week. After 11

th 
std. week at general trend of decline in alate aphid population was 

observed which disappeared from most of centers after 13
rd 

standard week. 

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

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

LDH, SKN, DOL and MOR, with IBCR 56.6, 37.6, 23.7,8.9 and 4.9, respectively. The second best 

treatment was the spray of Azadirachtin 3000 ppm @ 5 ml/l followed by second spray after 10 days at 

HSR, MOR, SHIL and LDH. Among newer insecticide tested Imidacloprid 17.8 SL @ 0.25 ml/l was 

found effective in most of the centers with the IBCR 72.5, 29.9, 20.2, 15.6, 14.6 and 0.8 in KPR, 

SKN, HSR, PNT, LDH and SHL respectively. 

Survey and surveillance of insect-pests was conducted at SKN, KPR, LDH and SHL 

Mustard aphid, painted bug, sawfly, flea beetle and coccinellid predators were reported from fields 

with moderate to low activity. 

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. Thirty  seven genotypes of Indianmustard (B.juncea)were tested for high 

temperature tolerance at seedling stage both under laboratory and field conditions.Seedling mortality 
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≤20% and DW/10 seedlings ≥ 40mg rated genotypes tolerant under controlled conditions. Five 

genotypes namely DRMR2059, PM 25(NC), PM29 (LR), Bullet and RH749 (ZC) at Kanpur and 

Ludhiana, PM 25(NC) and Bullet at Hisar, Kanpur and Ludhiana while   DRMR 2059 at 3 locations 

(Mumbai, Kanpur and Ludhiana) showed thermo tolerance. In the field sown trial, DRMR2059, PM 

25(NC), PM 29(LR), KMR (E) 18-2 and RH1699-5 were rated tolerant at Kanpur and Ludhiana, 

RH1658 at Dholi and Ludhiana with seedling mortality ≤20% and dry matter per 10 seedlings ≥4.0g. 

Only DRMR2300 was highly tolerant and DRMR 2059 moderately tolerant at Dholi, Kanpur and 

Ludhiana. JD-6(ZC) was moderately tolerant at Kanpur and Ludhiana under controlled condition.  PM 

25(NC) and PM29 (LR) showed tolerance 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 three locations. Lesser reduction in the physiological 

traits and seed yield (≤20%) identified RH749 and NRCHB 101 at Hisar and Kanpur while 

DRMR541-44 and Kranti at Hisar and Ludhiana as promising genotypes under low light stress. 

Moisture stress imposed by withholding irrigations at 35 and 65 DAS significantly affected the 

performance of genotypes at 4 locations.TM179, LES54, NPJ210, RGN444 and RH1584 at Dholi and 

Ludhiana, RB100 and NPJ226 at Dholi and Hisar, only one genotype NPJ216 at Kanpur and 

Ludhiana, NPJ214, RH1555, NPJ225, RGN73 (ZC), RB102, PM29, PM30 and DRMRCI114 at 

Dholi, Hisar and Ludhiana were tolerant to moisture stress. Only one genotype DRMRCI70 was rated 

highly tolerant to drought at 4 locations (Dholi, Hisar, Kanpur and Ludhiana). Tolerance to moisture 

deficit in these genotypes was attributed to higher RWC, SPAD values and also lesser decline in 

siliqua on main shoot, seeds per siliqua and seed weight with DSI≤1.2. Genotype RH749 (ZC) 

showed seed yield reduction ≤30% and was rated moderately drought tolerant at 3 locations (Dholi, 

Hisar and Ludhiana).Out of thirty mustard  genotypes only two genotypes (RH749 and DRMRIC16-

38) at Dholi, Hisar and Ludhiana, RH919 at Dholi, Hisar and Kanpur while DRMR2059 at 4 locations 

(Dholi, Hisar, Kanpur and Ludhiana) showed yield reduction≤20% and HSI≥0.6 and were considered 

highly tolerant to terminal heat stress with relatively lesser depression in membrane stability, seed 

weight and seeds/siliqua. Lesser decrease in germination percent, seedling length and higher dry 

matter identified RH1607 at Hisar and Kanpur while  CS58 at Kanpur and Ludhiana as salinity 

tolerant. Foliar spray of brassinolide @ 20ppm and salicylic acid @ 200ppm at 3 locations (Hisar, 

Kanpur and Ludhiana) improved seed yield under rainfed conditions.  

Biochemistry 

IVT/AVT quality trials were evaluated at Bharatpur, Kanpur, Kangra, Pantnagar, Hisar and Ludhiana. 

Among the 22 genotypes analysed, mean values of oil content for five centres (Bharatpur, Pantnagar, 

Ludhiana, Hisar and Kangra)  showed maximum oil content (40.88%) in DRMRQ1-16-27 and 

minimum oil content (35.73%) in LES-59. Oil stability index which is the ratio of MUFA: PUFA 

ranged from 0.65 in RH-749 to 1.31 in RLC-7. RLC-8, RCH-3, LES-59, LES-58, RLC-7, DRMRQ4-

7-23, LES-57, LES-54, PDZ-11, PDZ-12 and RLC-9 had < 2 % erucic acid content. Palmitic acid 

ranged from 2.89% (RH-749) to 4.61 % (PDZ-11). Stearic acid: 0.83 % (Kranti) to 1.52% (LES-59). 

Oleic acid: 9.88 % (RH-749) to 42.25 % (PDZ-1). Linoleic acid: 15.33 % (RH-749) to 40.86 % (PDZ-

11). Linolenic acid: 10.25 % (LES-58) to 16.82 % (RLC-3). Eicosanoic acid: 4.37 % (RCH-3) to 8.35 

% (RH-749). ω6:ω3 ratio ranged from 0.98 (RH-749) to 3.78 (LES-58). The SFA: MUFA: PUFA 

ratio ranged between 1:07:10 (PDZ-11) to 1:24:13 (RH-749). Total Protein ranged from 32.59 

(7IJ0002) to 35.92% (LES-58). Methionine: 1.34 (LES-57) to 1.68 (LES-59) g/100g protein. 

Tryptophan: 1.15 (RLC-3) to 1.40 (RH-749) g/100g protein. Total antioxidant capacity ranged from 

16.14 (LES-59) to 24.81 (RH (OE) 1706) mg/g AAE. Total phenol content ranged from 3..47% (PM-

29) to 5.16% (DRMRQ1-16-27). Total Glucosinolate mean values were <30 µmol/g in RLC-8, RCH-

3, RLC-10, RLC-7, RCH-1, DRMRQ4-7-23, PDZ-11, PDZ-12, DRMRQ1-16-27, PDZ-1, 7IJ0002, 

RLC-3and RLC-9 genotypes. Less than 2% phytic acid content was in RCH-3, PM-29, RCH-1, 

DRMRQ1-16-27 (Table 17-18). β-carotene content were recorded > 5 ppm RLC-10, RH(OE)1705,, 



 

SMRY9 

 

PM-29,  Kranti, 7IJ0002. Tocopherol content were >160 mg/100 g seed in 7IJ0002, PDZ-1, Kranti, 

DRMRQ1-16-27and DRMRQ4-7-23. 

 

Frontline Demonstrations  
Under the scheme “Frontline demonstrations and other related activities of Oilseeds” 27 

cooperating centres of AICRPRM/ ICAR institutes/ Ag. Universities conducted 2080 frontline 

demonstrations (FLDs) on rapeseed-mustard in 67 districts across 14 states during 2018-19. Rajasthan 

had maximum (533) followed by Manipur (450), Assam (320), Uttar Pradesh (236) and Madhya 

Pradesh (129) FLDs.  

Four hundred nine FLDs were conducted on rapeseed and 1671 on mustard. All the 

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

irrigated (1129) and rainfed (951).  

The maximum average yield of 2,754 kg/ha from the IP under irrigated conditions was in 

Haryana followed by 2,443 kg/ha in Rajasthan; 2,093 kg/ha in Punjab; 1,999 kg/ha in Gujarat and 

1,858 kg/ha in Madhya Pradesh. The maximum yield gap of 62.7% was recorded in Jammu and 

Kashmir followed by 60.3% in Odisha; 60.0% in Himachal Pradesh; 37.8% in Uttar Pradesh; 18.8% 

in Madhya Pradesh and 17.8% in Maharashtra. The maximum ANMR/ha were Rs 22,544; Rs 16,503; 

Rs 15,343;, Rs 13,532; and Rs. 12,457 in Jammu & Kashmir, Himachal Pradesh, Uttar Pradesh, 

Haryana and Rajasthan, respectively. The cost of cultivation ranged from Rs. 13,273/ha in 

Maharashtra to Rs. 34,462 /ha in Haryana in IP under irrigated Whole package demonstrations.  

The maximum average yield of 1,590 kg/ha from the WP under rainfed conditions was in 

Rajasthan followed by 1,167 kg/ha in Assam; 1,128 kg/ha in Jammu & Kashmir; 1,047 kg/ha in 

Jharkhand; 1,037 kg/ha in Himachal Pradesh; 1,016 kg/ha in Uttarakhand and 1,007 kg/ha in 

Manipur. The maximum yield gap of 47.7% was recorded in Jharkhand followed by 46.2% in Assam, 

39.2% in Himachal Pradesh; 28.1% in Manipur, 21.8% in Uttarakhand, 18.2% in Jammu & Kashmir 

and 16.3% in Rajasthan. The maximum ANMR/ha were Rs 11,803; Rs 9,687; Rs 9,056; Rs 8,207; Rs. 

7,998; Rs 6197 and Rs 5,524 in Assam, Jharkhand, Himachal Pradesh, Rajasthan, Manipur, Jammu & 

Kashmir and Uttarakhand, respectively. The cost of cultivation ranged from Rs. 11,072/ha in 

Rajasthan to Rs. 26,152/ha in Jammu & Kashmir in IP under rainfed Whole package demonstrations. 

A total of 20 improved varieties of Indian mustard, 3 of yellow sarson, 2 of toria and one of 

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

condition, improved variety RH 725 of Indian mustard demonstrated in 30 FLDs in Haryana recorded 

highest average yield of 2,790 kg/ha with a yield improvement of 16.3% over local (FP) followed by 

DRMR 1165-40 demonstrated in 10 FLDs in Rajasthan with average seed yield of 2,650 kg/ha with 

yield improvement 13.7%. The minimum yield improvement of 4.4% was reported from RH 406 

variety from 19 FLDs in Rajasthan, while minimum average seed yield of 933 kg/ha was reported 

from NRCHB 101 variety from 15 FLDs in Odisha. However, the variety NRCHB 101 in Jammu & 

Kashmir under irrigated condition recorded highest yield improvement of 66.1% with average seed 

yield of 1,709 kg/ha. 

Under rainfed condition, the demonstrations with RGN 229 recorded a highest average seed 

yield of 2080 kg/ha with yield improvement of 12.4% in Rajasthan under rainfed situation. In 

Manipur, 123 demonstrations with DRMR 150-30 recorded lowest average seed yield of 994kg/ha 

with yield improvement of 27.3% over FP. However, the variety Shivani in Jharkhand under rainfed 

condition recorded highest yield improvement of 55.9% with average seed yield of 1,034 kg/ha. 
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Monitoring Report  
 

 

 Sixteams comprising scientists from ICAR-DRMR and other AICRP-R&M Centres visited 

31centres across the five zones during (February - March,2018)to monitor the conduct of different 

coordinated trials, breeder seed production and front line demonstrations. 

 

 

Zone  Team  Centres  Duration  

I +II Team Leader 

Dr. Virendra Sardana, Sr. Scientist (Agronomy),PAU, Ludhiana 

Team Members 

Dr. Bhagirath Ram, Pr. Scientist (GPB),ICAR-DRMR-Bharatpur 

Dr. Pushpa Sharma, Sr. Scientist, PAU, Ludhiana 

Dr. A.K. Tiwari, SRO. Pathology, GBPUA&T, Pantnagar 

Kangra, Bajaura, 

Dhaulakuan, Una 

Chatha 

Ludhiana 

 

 

20-22 

February 

2019 

II Team Leader 

Dr. Mahak Singh, Breeder (R&M), CSAUA&T, Kanpur  

Team Members 

Dr. P.D. Meena, Pr. Scientsit, (Pl. Pathology),ICAR-DRMR-Bharatpur 

Dr. Harvir Singh, Scientist, (Agronomy), ICAR-DRMR, Bharatpur 

Dr. M.K. Dhillon, Sr. Scientist (Ento), IARI, New Delhi 

 New Delhi 

Mahendragarh 

Hisar 

Bawal 

Sriganganagar 

Karnal 

Sohna(Gurugram) 

12-15 

February 

2019 

 

III Team Leader 

Dr. K.H. Singh, Pr. Scientist (GPB), ICAR-DRMR, Bharatpur 

Team Members 

Dr. Kartikey Srivastava, Prof. (PB), BHU, Varanasi 

Dr. Bikram Singh, Prof. (Agronomy), CCSHAU, Bawal 

Dr. G.P. Gangwar, Astt. Professor (Pl.Pathology), SDAU, SK Nagar 

Kanpur 

Varanasi 

Banda 

Jhansi 

25 

February- 

01 March 

2019 

III Team Leader 

Dr. V.V. Singh, Pr. Scientist, (Plant Breeding), DRMR, Bharatpur 

Team Members 

Dr. R.S. Jat, Pr. Scientist, (Agronomy), DRMR Bharatpur   

Dr. J.C.Gupta, (Plant Pathologist), ZARS, Morena 

Morena 

Bichpuri (Agra) 

Bharatpur 

Pantnagar 

13-15 

February 

2019 

III+IV Team Leader 

Dr. H.S. Meena, Sr. Scientist (GPB), ICAR-DRMR, Bharatpur 

Team Members 

Dr. B.L. Meena, Scientist (GPB), ICAR-DRMR, Bharatpur 

Dr. R.L. Choudhary, Scientist (Agronomy), ICAR-DRMR, Bharatpur 

Dr. K.N. Meena, Sr. Technical Officer, ICAR-DRMR, Bharatpur 

Jobner 

Mandore 

S.K. Nagar 

Deesa 

Kota 

11-14 

February 

2019 

III+V Team Leader 

Dr. Pankaj Sharma, Pr. Scientist (Pl.Pathology), ICAR-DRMR, Bharatpur 

Team Members 

Dr. S.S. Rathore, Pr. Scientist (Agronomy). IARI, New Delhi 

Dr. H.K. Sharma, Scientist (GPB). ICAR-DRMR, Bharatpur 

Dr. R.R. Bhanwar, Scientist (Pl. Pathology), RRS, IGKV, Jagdalpur, Bastar 

Shillongani 

Kalyani 

Dholi 

Kanke 

Jagdalpur 

16-22  

February 

2019 

 

Centre wise salient observations 

 

Zone I 

 

KNG 

 Three breeding trials were allotted toKangra centre,all were conducted properly. The expected 

yield 10-15 q/ha in gobhi sarson and 12-15 q/ha timely sown crop was reported. 

Monitoring Report  
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BJR 

 Only gobhi sarson trials (IVT & AVT-I) were allotted to Bajaura centre. These were 

conducted as per technical programme. 

DLK 

 One IVT (Timely Sown) mustard trial and two gobhi sarson trials were conducted as per 

technical programme. Plant stand and growth was good. 

UNA 

 Only one trial IVT mustard timely sown was allotted to Una centre. The plant growth and 

expression was poor. 

 

ZoneII 

. 

LDH 

Twelve breeding trials were allotted to Ludhiana centre,all were conducted. Expected yield reported 

was 14-16 q/ha, 22-26 q/ha of early and IVT timely sown trials respectively. Segregation was 

observed in entry MH 18-1 of IHT.   

NDH 
 

The experiments were conducted as per the technical programme.All the trials conducted 

nicely and plant population and growth was good.The top three entries of IVT timely sown trial were 

MCN 18-9, MCN 18-24, MCN 18-27. 

BAW 

 Alloted trials were conducted properly. The plant stand & growth were proper and good. 20 

FLDswere also conducted. 

KAR 

AVT- I alkaline/saline trial was allotted. The trial was conducted properly. The top three entries 

reported were CSCN 18-2,5&7. 

MDG (Shaktivardhak) 

 Only IVT hybrid trial was allotted. The yield performance was very poor. The segregation 

was observed in entry number MH 18-10, 17 & 3. 

PAL 

 Two breeding trials IHT early and IHT timely sown were allotted to Bayer Bio science at 

Palwal (Sohna) centre. The monitoring team observed that IHT early trial was not conducted properly. 

HSR 

All allotted trials were conducted as per technical programme. The incidence of white rust and stag 

head was observed up to 5-10 %. Over all crop condition was good and expected yield reported 

was16-18 q/ha. 

SGN 

 Four breeding trials were allotted to Sriganganagar centre. All were conducted as per 

technical programme. Appearance of white rust disease in some of entries. Twenty FLDs (Front Line 

Demonstrations) were conducted under full package component. 

Zone III 

PNT 

All the experiments were conducted as per technical programme. The monitoring team observed 

segregation in some of entries MH (E) 18-3, MH (E) 18-6, MH (E) 18-7 and IHT (TS) MH 18-13, 

MH 18-7 and AVT-I (Q) QM 18-27. The expected yield of 18-20 q/ha in timely sown breeding trial 

was reported. 
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BPR 

Five breeding trialswere conducted at DRMR Bharatpur. The monitoring team has been observed 

segregation in some of entries in IHT (TS) MH 18-13, MH 18-7. Expected yield 22-25 q/ha in timely 

sown trial was reported. 350 FLDs were also conducted properly. 

AGR (Bichpuri) 

 Only one saline/alkaline trial was allotted to Bichpuri (Agra) centre.Trial was not worth 

considering according to monitoring team.  

MOR 

 28 trials allotted in different disciplines, plant breeding, agronomical, pathology and 

entomology. Segregation was observed by monitoring team in different trials IHT timely sown MH 

18-7, IVT (Q) QM 18-12 and QM 18-15 and AVT-I (Q) QM 18-27. 

BND 

 Only one breeding trial was allotted to Banda centre, which was conducted properly. The 

expected yield was reported 20-25 q/ha. The top three entries were MCN 18-14, MCN 18-19 and 

MCN 18-20. 

VAR 

Plant stand, growth and expression were proper and excellent. The segregation was observed in AVT-

I QM 18-27, IVT timely sown MCN 18-24, IHT MH 18-7 & MH 18-16. The expected yield 20-25 

q/hain plant breeding irrigated trial was reported. 100 FLDs were conducted properly. 

KPR 

 Aphid infestation was very high in all the trials. Plant stand was satisfactorily and expression 

of crop was good. Segregation was observed in some of entries IHT early number MH (E) 7, QM 18-

2. The expected yield was reported 15-20 q/ha in breeding trials. 

JHS  

Two breeding, one agronomy and one pathology trials were allotted to Jhansi centre. They 

conducted all the trials in good manners. The expected yield of plant breeding was observed 

20-25 q/ha and 18-20 q/ha in agronomy trial. They also conducted 75 FLDs of different 

varieties. 

DOL 

 Eight plant breeding trials were allotted to Dholi centre. Plant stand was proper and growth of 

crop was good. Infestation of disease alternaria blight and powdery mildew were observed moderate. 

KOT 

 Only two breeding trials were allotted to Kota centre. All were conducted properly but 

in some of entries MCN 18-4, MCN 18-7 and MCN 18-25, plant population waspoor in IVT 

timely sown trial. 

 

ZONE IV 

 

SKN 

Three breeding trails were conducted as per technical programme. Over all crop condition was good 

in all the trials. 30 FLDs were conducted properly. 

JOB 

 One breeding trial was allotted to Jobner centre. Over all crop condition was good. 20 

FLDs were conducted properly. Aphid infestation occurred in few plants. 
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MDR 

Three breeding trials were allotted to ARS Mandore centre. Over all crop condition was 

good. 20 FLDs conducted properly.Aphid infestation occurred in few plants. Segregation was 

observed in some of entries MCN 18-1, MCN 18-2, MCN 18-18 and MCN 18-4 of IVT 

timely sown. Expected yield was reported 25-35 q/ha and 25-32 q/ha in IVT and AVT-I TS 

trials, respectively. 

 

DSA 

 One hybrid trial was conducted at Deesa centre.Over all crop condition was very good 

and it was free from disease and pest. The segregation was observed by the monitoring team 

in some of entries MH 18-7, MH 18-17, MH 18-16 and MH 18-13. 

 

ZONE V 

 

KNK 

Six breeding and 3 Agronomy trials were allotted to Kanke centre. They conducted all the trails as per 

technical program.All trials were conducted properly. 26 FLDs were allotted and all were 

conducted.Over all FLDs condition was good. Expected yield was reported10-12 q/ha of IVT Early, 

15 q/ha IVT timely sown (RF). 

SHL 

 All allotted breeding, agronomy, pathology and entomology trials were conducted properly 

and 20 FLD’s were conducted nicely. Infestation of alterneria blight on pod was observed moderate to 

heavy (5-7 scale). 

KLN 

 Total five trials allotted to Kalyani centre. Three trials of plant breeding and two agronomy 

trials were conducted. Alterneria blight was observed (5-7 Scale). Expected yield of toria 10 q/ha and 

yellow sarson 12-14 q/ha. 

JAG 

 Six breeding and four pathology trials were allotted to Jagdalpur centre. Expected yield was 

reported of IVT early mustard trial 14-15 q/ha, IVT mustard rain fed 15-18 q/ha, IHT early mustard 

15-18 q/ha and AVT-I+II repeat 18-20 q/ha.  The top three entries were observed of IVT early 

mustard trial MCNE 18-3, MCNE 18-13, MCNE 18-4 and IVT mustard rain fed TS MCNR 18-11, 

MCNR 18-14, MCNR 18-18 and IHT Early MH (E) 18-9, MH(E) 18-10, MH(E) 18-1. 
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Weather was favorable for the mustard crop during the crop season 2018-19. Good rains were 

received during monsoon in the month of September almost all the centers. The extremely low 

temperature -1.5
0
c and 0.8

0
c was reported of Bajaura center in the month of December & January 

2018-19 respectively. Incidence of diseases and pest was very low then resulted high productivity 

(More than 14 qtl/ha). 

Zone I 

          Only two centers reported the weather data namely Kangra and Bajaura. The extremely low 

temperature -1.5 & 0.8
0
c was reported at Bajaura centre in the month of December, 2018 & January 

2019, respectively. Good rains were received in the month of October to April 2018-19 at both the 

centers. 

 

Table: 1.1 Weather conditions during crop season in Zone I 

Centre Sep. 18 Oct. 18 Nov. 18 Dec. 18 Jan. 19 Feb. 19 Mar. 19 Apr. 19 

Max. Temp. (°C) 

KNG - 30.2 25.6 25.6 16.7 18.4 24.2 32.7 

BJR - 26.5 25.0 18.3 14.0 15.1 20.5 27.5 

Min. Temp. (°C) 

KNG - 11.6 8.6 8.6 1.4 3.4 6.4 17.8 

BJR - 5.9 2.8 -1.5 0.8 3.4 5.4 10.1 

Rainfall (mm) (rainy days) 

KNG - 8.6 21.0 21.0 95.4 187.2 36.6 36.5 

BJR - 8.8 65.3 3.6 91.0 179.4 76.8 41.4 

Max. R.H. (%) 

KNG - 77.3 79.8 79.8 85.4 85.8 79.1 71.9 

BJR - 90.0 91.0 91.0 91.0 92.0 89.0 91.0 

Min. R.H. (%) 

KNG - 61.9 63.0 63.0 69.5 68.8 66.2 57.5 

BJR - 33.0 46.0 32.0 51.0 54.0 41.0 46.0 

 

Zone II 

The mean maximum temperature ranged from 17.4
0
c at Chatha in January, 2019 to 37.6

0
c at 

Sriganganagar in the month of September 2018. The minimum temperature 4.4
0
c reported by Chatha 

centre during December 2018.Good rains were received during crop season at all the centers. The 

mean minimum and maximum humidity ranged from 32% to 89.3% at Sriganganagar and high 

humidity at Chatha 95% in the month of December, 2018.   

Table: 1.2 Weather conditions during crop season in Zone II 

Centre Sep. 18 Oct. 18 Nov. 18 Dec. 18 Jan. 19 Feb. 19 Mar. 19 Apr. 19 

Max. Temp. (°C) 

BAW - 35.0 28.2 21.4 19.3 20.6 31.0 - 

SGN 37.6 34.7 28.3 18.6 19.3 22.1 28.6 36.9 

CHT 32.2 29.4 25.6 20.3 17.4 19.3 24.4 33.5 

NDH 31.6 32.6 27.4 21.8 20.0 21.3 27.0 - 

Min. Temp. (°C) 

BAW - 16.6 11.1 4.6 5.6 8.3 12.9 - 

SGN 25.5 19.5 12.2 7.7 7.4 9.5 15.0 22.2 

1. Seasonal Conditions 
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CHT 22.9 13.3 10.1 4.4 5.2 8.1 10.6 17.1 

NDH 22.3 14.9 11.8 5.0 6.4 10.0 12.4 - 

Rainfall (mm) (rainy days) 

BAW NIL NIL NIL 1.0 12.5 14.0 6.8 - 

SGN 5.5 1.5 0.3 0.2 2.1 3.0 9.2 13.5 

CHT 202.4 3.6 14.8 11.8 64.2 155.4 36.2 42.4 

NDH 244.5 0.0 4.0 0.2 52.0 72.2 0.3 - 

Max. R.H. (%) 

BAW - 84.3 87.2 92.0 91.5 90.6 77.4 - 

SGN 73.7 74.5 77.9 89.3 89.0 87.3 72.0 60.5 

CHT 87.0 85.0 93.0 95.0 93.0 91.0 91.0 74.0 

NDH 88.8 89.3 88.9 94.7 90.3 95.0 89.3 - 

Min. R.H. (%) 

BAW - 35.0 36.2 36.8 47.5 53.2 23.4 - 

SGN 50.9 44.5 51.2 57.4 57.2 55.9 37.5 32.0 

CHT 63.0 40.0 44.0 44.0 55.0 58.0 50.0 35.0 

NDH 69.6 49.2 57.6 63.8 70.7 74.6 57.5 - 

Sunshine (hours/day) 

BAW - 7.6 6.4 6.1 4.9 4.8 7.1 - 

SGN 7.2 7.3 6.3 6.9 4.9 5.8 8.0 8.5 

CHT 6.5 8.0 5.8 5.9 3.9 4.8 5.6 8.0 

NDH 5.2 6.8 4.7 4.4 3.8 3.6 7.3 - 

 

Zone III 

Five centres reported weather data. Meager rains were received during crop season in all the 

centers. Maximum temperature ranged from 19.6
0
c at Banda in January 2019 to 37.9

0
c at Kanpur in 

April 2019. Maximum humidity 99.8% was reported by Dholi centre during the January, 2019. Good 

sunshine hours reported by Kanpur centers during crop season. 

 

Table: 1.3 Weather conditions during crop season in Zone III 

Centre Sep. 18 Oct. 18 Nov. 18 Dec. 18 Jan. 19 Feb. 19 Mar. 19 Apr. 19 

Max. Temp. (°C) 

PNT 31.6 30.9 27.2 24.0 21.3 22.4 27.4 34.5 

KPR 32.4 34.3 28.3 23.0 21.6 23.4 29.4 37.9 

KOT - 34.8 29.9 23.8 23.6 26.3 32.8 - 

DOL 33.4 33.0 29.2 24.2 22.6 24.8 29.7 34.1 

BND 31.5 31.5 25.3 19.7 19.6 22.0 25.9 30.0 

Min. Temp. (°C) 

PNT 23.9 15.5 11.7 6.1 6.5 9.8 10.8 18.3 

KPR 23.5 17.2 12.1 6.9 7.9 10.9 13.7 21.4 

KOT - 15.5 10.5 5.0 5.3 10.9 14.1 - 

DOL 25.5 19.8 13.5 8.2 7.7 11.0 13.5 21.6 

BND 26.0 20.0 14.0 8.6 9.2 13.8 15.2 17.0 

Rainfall (mm) (rainydays) 

PNT 224.6 2.6 4.2 0.8 14.2 33.4 6.2 14.1 

KPR 143.8 0.0 0.0 0.0 13.5 17.5 4.0 2.8 

KOT - - - - - - - - 
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DOL 126.8 11.0 0.0 0.0 0.0 30.4 0.0 0.0 

BND 31.0 0.0 0.0 0.0 2.7 3.4 0.0 0.0 

Max. R.H. (%) 

PNT 91.0 87.0 93.0 95.0 92.0 93.0 88.0 71.0 

KPR 84.2 74.0 84.0 89.0 85.0 88.0 76.7 65.5 

KOT - 58.0 63.8 65.7 70.7 70.0 49.5 - 

DOL 98.8 99.1 99.5 99.7 99.8 99.0 96.0 90.9 

BND 76.5 63.0 61.3 64.3 70.4 67.8 55.5 40.0 

Min. R.H. (%) 

PNT 74.0 58.0 57.0 56.0 56.0 65.0 50.0 35.0 

KPR 64.0 35.0 40.0 38.0 47.0 53.0 41.3 35.2 

KOT - - - - - - - - 

DOL 75.0 76.7 84.4 88.7 88.2 85.6 76.8 64.1 

BND - - - - - - - - 

Sunshine (hours/day) 

PNT 5.6 3.9 2.4 1.9 2.8 2.8 1.6 4.9 

KPR 6.3 9.8 7.6 6.3 5.6 5.4 8.9 7.7 

KOT - - - - - - - - 

DOL - - - - - - - - 

BND - - - - - - - - 

 

Zone IV 

The minimum and maximum temperature ranged from 2.7
0
c in the month of December at 

Jobner and 37.0
0
c in month of March 2019 at Nagpur. No rain occurred during crop season except 

month of November and January 2018-19. The maximum humidity 84.8% was reported by Jobner 

during the month of September, 2018. Bright sunshine hours received during crop season. 

 

Table: 1.4 Weather conditions during crop season in Zone IV 

Centre Sep. 18 Oct. 18 Nov. 18 Dec. 18 Jan. 19 Feb. 19 Mar. 19 

Max. Temp. (°C) 

JAL 33.2 36.4 31.9 29.4 29.7 33.2 37.5 

SKN 31.9 33.8 38.1 32.9 27.0 26.0 26.9 

NGP 32.6 33.7 32.1 26.5 27.8 31.9 37.0 

JOB 31.9 35.4 30.6 24.5 23.0 24.1 29.6 

AND - 36.0 33.5 24.5 27.5 30.5 - 

Min. Temp. (°C) 

JAL 22.4 19.3 13.6 10.6 9.8 15.0 18.1 

SKN 24.9 22.5 18.0 12.4 8.2 8.1 9.9 

NGP 23.1 22.3 18.1 13.6 11.4 16.3 21.8 

JOB 20.8 15.4 9.2 2.7 3.1 6.4 10.7 
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AND - 16.5 14.8 10.2 10.0 13.0 - 

Rainfall (mm) (rainy days) 

JAL 23.3 0.0 6.2 0.0 0.0 0.0 0.0 

SKN 91.5 0.0 0.0 0.0 0.0 0.0 0.0 

NGP - - - - - - - 

JOB 54.4 0.0 0.0 0.0 6.0 0.0 0.0 

AND - 0.0 0.0 0.0 0.0 0.0 - 

Max. R.H. (%) 

JAL 83.5 62.6 58.0 63.3 62.4 57.0 57.3 

SKN 81.7 75.8 61.9 55.6 48.1 49.9 59.9 

NGP 76.3 68.8 69.8 75.8 74.0 67.0 41.0 

JOB 84.8 68.5 72.2 81.0 81.0 81.0 67.4 

AND - 56.9 61.1 58.5 60.1 58.7 - 

Min. R.H. (%) 

JAL 56.5 32.8 32.5 38.3 32.8 26.3 28.3 

SKN 74.1 52.2 30.5 36.1 40.5 37.4 43.9 

NGP 63.3 43.4 40.5 61.3 54.0 53.3 29.0 

JOB 56.3 23.3 30.4 29.0 36.3 33.5 26.4 

AND - - - - - - - 

Sunshine (hours/day) 

JAL 6.9 9.0 7.9 6.9 8.1 9.1 8.7 

SKN 0.1 6.7 9.5 8.6 9.1 9.3 8.8 

NGP - - - - - - - 

JOB 5.3 8.8 8.8 8.4 7.5 8.1 8.2 

AND - - - - - - - 

 

Zone V 

Only Two centers have reported weather data. Good rains in the whole cropping season 

except month of November, 2018. The maximum temperature ranged from 22.4
0
c in the month of 

December and 36.8
0
c

 
in month of March, 2019 at Kanke. Bright sunshine hours have been received 

during crop season. Minimum and maximum humidity were ranged from 36.6% to 91.8% at Imphal 

in the month of January, 2019. 
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Table: 1.5 Weather conditions during crop season in Zone V 

Centre Sep. 18 Oct. 18 Nov. 18 Dec. 18 Jan. 19 Feb. 19 Mar. 19 Apr. 19 

Max. Temp. (°C) 

KNK 28.8 26.9 26.3 22.4 28.1 35.9 36.8 36.2 

IMP 30.3 27.4 25.7 22.9 23.7 24.7 26.6 - 

Min. Temp. (°C) 

KNK 19.4 16.7 12.4 5.0 14.1 20.7 22.0 21.7 

IMP 20.9 16.5 9.4 7.4 4.6 7.7 11.2 - 

Rainfall (mm) (rainy days) 

KNK 62.4 2.0 0.0 13.5 15.0 11.9 31.8 18.5 

IMP 27.9 119.1 0.4 24.3 3.4 20.3 36.0 - 

Max. R.H. (%) 

KNK 85.2 85.9 84.4 85.2 85.1 85.8 84.4 85.6 

IMP 90.0 89.5 86.4 89.5 91.8 87.6 83.6 - 

Min. R.H. (%) 

KNK 68.3 68.5 68.6 68.9 68.1 69.5 86.3 68.4 

IMP 65.9 59.3 59.3 47.8 36.6 41.2 40.9 - 

Sunshine (hours/day) 

KNK 6.8 8.0 8.6 7.4 6.7 8.3 7.9 8.3 

IMP 5.6 6.3 8.6 7.2 8.7 6.9 7.1 - 
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2.1 Varietal Improvement 

Fourteencentres spread over 11 states carried out the varietal development activities as per 

the approved technical programme. The salient achievements during the year 2018-19 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 6,605accessions comprising toria  (547), Indian mustard (4,822), yellow sarson 

(617), gobhi sarson (116), brown sarson (105), karan rai (235), taramira (70), B. caudatus (01), R. 

caudatus (01), B. rugosa(10), B. nigra (10)  B. tournefortii(04),and other wild species (67)were 

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

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

2.1.1).In addition, 44 new accessions comprising Indian mustard (22), taramira (10) and toria 

(12)were collected. Further, 773 accessions consisting of 438 Indian mustard, 84toria, 174 yellow 

sarson, 41 brown sarson,06 Karan rai, and 30taramira 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/pestsand 

quality traits in toria at Dholi and Chatha-Jammu.   

 

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, 80 crosses were attempted in toria, 36 

in yellow sarson at Pantnagar and Kanpur and946 in Indian mustard at Chatha, Hisar, IARI New 

Delhi, Ludhiana,Kanpur, Pantanagar, SK Nagar,Morena, SriganganagarandVaranasito 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  intoria, yellow sarson 

and Indian mustard. In toria, development of composites population after theselection was the main 

objective. In yellow sarson, hybridization and selection from segregating generations were 

attempted at Kanpur and Pantnagar and 7126 single plants were selected at Kanpur and 

Pantnagar.In Indian mustard, 7081single plants and about 793bulks were selected from segregating 

and advanced generations.  
 

2.1.3 Evaluation of advanced breeding lines 

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

at various centres have been presented in Table 2.1.3. 107 strains of toria were tested at Kanpur, 

Chatha,Hisar, Dholi. The yield superiority in toria was up to 38.27 % over the check (Tapeshwari) 

at Kanpur. In yellow sarson, 47 strains were tested at Kanpurand Dholi. The yield superiority up to 

22.53 % over the check Pitambariwas recorded at Kanpur. In Indian mustard, 662 strainswere 

evaluated at 07 centres; Chatha, Hisar, Ludhiana, Kanpur,  Dholi, Sriganganagar and Varanasi in 

43 trials. Seed yield superiority up to 68.7 % over the check NRCHB-101was recorded at 

Varanasi.Ten strains at Hisar, and 12 strains atChathaof gobhi sarson were evaluated for seed yield 

and its component characters. In addition, 11 strains of Karanrai were also evalauted at Ludhiana 

for Seed yield and oil content under irrigated condition.  
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Development of STS marker for glucosinolates:  

Several molecular markers linked with total glucosinolates content in Brassicahave been 

reported in earlier studies. Markers contributing major phenotypic variation, reported earlier are; 

GER1, GER5, At5g101, At5gAJ30, At5g41, At5g67, Myb28A9, My28B1 and CYP79F1. Out of 

these earlier reported five markers viz., GER1, GER5 Myb28A9, My28B1 and CYP79F1 were found 

to be controlling maximum phenotypic variance of total glucosinolates trait. The primers for these 

markers were developed using the orthologs from Arabidopsis. These primers either amplified 

multiple alleles or at times failed to amplify the desired allele in the individuals. To overcome this 

limitation, efforts were made to develop STS marker for these earlier reported genes. At IARI, First 

they developed their own STS markers for GER1 and GER 5 by in-silco analysis and re-sequencing 

the genes from RLC3 and Pusa Jagannath. These STS markers were validated with the previous 

reported markers and no recombination frequency was observed. 
 

2.1.4Hybrid/ Mapping population development/ quality improvement 

Hybrid Evaluation  

Under CRP on hybrid technology, a total of thirty six experimental hybrids including 10 each 

from DRMR and IARI, 11 from PAU Ludhiana and 05 from Hisar were evaluated in two 

multilocation trials; early maturity group and medium to late maturity group, conducted at each of 

four centres.Under early maturity trial (MLT 1), 15 early maturing hybrids were tested against three 

checks. All experimental hybrids were late in maturity than earliest maturing check Keshri but 

matured at par with NRCHB 101, hence, these were compared with NRCHB 101 for seed yield. Only 

One hybrid RHH 1803 (2913 kg/h) out yielded the best check NRCHB 101 (2731 kg/h) by a margin 

of 6.7%. Twenty experimental hybrids were evaluated under timely sown normal maturity group 

against four checks. Two hybrids namely HJ 518 (2959 kg/h) and HJ 1117 (2935 kg/h) out yielded the 

best check DMH 1 (2804kg/h) by a margin of 5.5% and 4.7 %, respectively. Two hundred fifteen 

experimental hybrids including 12, 20, 19 and 164 at DRMR, IARI, PAU and CCSHAU, respectively, 

were evaluated by each centre at their own place and identified promising hybrids performing better 

for seed yield than the best check. On the basis of seed yield experimental hybrids; OEH 7, OEH 6, 

OEH 4, from CCS HAU and Pusa MH 61 from IARI and PHR 1309, PHR 1293 from PAU were 

found promising. 15 experimental hybrids comprising 4 of early maturity group and 11 of timely 

sown normal maturity group have been inducted to initial hybrid trials under AICRPRM. 64 F1s 

contributed by all four centres were evaluated against two checks in augmented block design. On the 

basis of seed yield, ten crosses exhibited more than 10% heterosis, out of ten, top three crosses were; 

RH 1758 x IC 597920 (31.1 %), RH 1624 x IC 347947 (26.4%) and PM 28 x RH 725 (23%) over the 

best check Pioneer 45S46.  

 254 F1 crosses (103 at DRMR, 64 at PAU 102 at CCSHAU and 49 at IARI were evaluated by 

each centre in their own station trial and identified F1 crosses with > 10 percent heterosis. 33, 65, 30, 

67 backcrosses for advancing the generation of CMS line and 22, 11, 5 and 44 backcrosses for 

advancing the generation of R line were attempted at DRMR, HAU, PAU and IARI, respectively. 

180, 220, 75 and 201 F1 crosses were attempted at DRMR, HAU, PAU and IARI, respectively. Efforts 

continued to develop new inbred lines as well as to improve parental lines for white rust resistance, 

canola quality and for yield components at all four centres. Eigy nine germplasm/inbred lines along 

with two checks i.e. Giriraj and Pusa Mustard 25 were evaluated at all four centres to evaluate their 

agronomic performance. Genotyping of 96 germplasm/inbred lines carried out at all four centres with 

different set of SSR markers has been completed. Seed of 30, 32 and 25 new experimental hybrids 

was produced at DRMR, CCSHAU and IARI, respectively. Review meeting of the CRP on Hybrid 

Technology- Mustard was held at ICAR-IARI, New Delhi on 1
st
 September 2018 for planning the 

experiments for the crop season 2018-19.  

Development of mapping populations (RILs)at IARI:Two mapping populations for mapping genes/ 

QTLs for drought/heat tolerance (Pusa Bahar x BEC 144) and oil content EJ-17 x BEC144 were 

advanced for developing RILs which are in F7 stage. 
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J. Mutation breeding:  

To create novel genetic variationin the elite genotypes, single plant progenies were raised for 

selection as per the following details: 

Genotype 

mutated 

Mutagen Generation/ 

progenies grown 

Progenies/SPS 

selected 

Objective 

PM30 EMS M-6 (23) 20 
Fatty acid profile, 

productivity 

Heera 
γ 

irradiated 
M-3 (21) 18 

Bold seed, 

Earliness 

Heera EMS M-5 (17) 23 Bold seed & earliness 

Total   61  

 

Phenotyping for identification of ‘0’ and ‘00’ genotypes: 
For identifying low erucic acid and double low genotypes in segregating generations and 

maintenance of double/ single low varieties and advance lines, a large number of single plants and 

bulks were phenotyped through biochemical analysis. For low erucic acid, 2453 single plants/bulks 

were analysed of which 2306 were having <2% erucic acid. Single plants/bulks, 2326 in number, 

from double lowquality material/progenies were also analyzed for total glucosinolates content of 

which 906 plants/bulks were possessing <30ppm glucosinolates. 
 

2.2 Breeder seed production 

Indents of 84.76 q breeder seed of 61 rapeseed-mustard varieties were received from 

Department of Agriculture and Cooperation (DAC), Ministry of Agriculture, Govt. of India for 

production during 2018-19. The allocation was made to 15 centres for the production of 84.76q 

breeder seed of 61 varieties during the 25
th
annual group meeting held at BHU, Varanasi (UP). 

Against the indent of 84.76 q,   256.32q breeder seed was produced, indicating a surplus 

availability of 171.61 q. Breeder seed of 02 varieties including)Panchali (TWC-3) of Toria and 

Jhumka  (YSBNC-1) of yellow sarson could not be produced .Further, less quantity of TS 36 and 

Sushree of toria; Jawahar mustard -3 of Indian mustard and RTM-1355 (Jwala Tara) of Taramira 

was produced. In addition, 77.58q breeder seed of 17 varieties was also reported from different 

centres. The centre and variety-wise details of breeder seed production are reported in Table 2.2. 
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Table 2.2. Breeder Seed Production of indented Rapeseed-mustard varieties during 2018-19 

S. 

N

o 

State Producing 

centre 

Crop Name of variety Year of 

notification 

DAC 

indent 

(q) 

Actual 

allocation 

as per 

BSP-1 

target(q) 

Actual 

Production 

(q) 

Production 

surplus(+)/Deficit 

(-) over BSB-1 

Target 

1 Assam AAU, 

Shillongani 

Toria M -27                               1978 0.50 0.50 2.00 1.50 

2 Assam AAU, 

Shillongani 

Toria TS-36   7.00 7.00 2.35 -4.65 

3 Chhattisg

arh 

IGKVV 

Jagdalpur 

Indian mustard  Chhattisgarh Sarson 2010 5.00 5.00 5.10 0.10 

4 H.P. Kangra Gobhi sarson HPN-1 (Sheetal) 1995 0.05 0.05 0.05 0.00 

5 H.P. Kangra Indian mustard RCC - 4 2001 0.05 0.05 0.05 0.00 

6 Haryana CCS HAU 

Bawal  

Indian mustard RB-50 2009 0.05 0.05 1.00 0.95 

7 Haryana CCS HAU 

Hisar 

Indian mustard RH 30 1983 2.52 2.52 10.20 7.68 

8 Haryana CCS HAU 

Hisar 

Indian mustard Laxmi (RH-8812) 1996 2.13 2.13 9.98 7.85 

9 Haryana CCS HAU 

Hisar 

Indian mustard RH 406 2013 1.60 1.60 6.83 5.23 

10 Haryana CCS HAU 

Hisar 

Indian mustard RH 0749 2013 1.76 1.76 4.89 3.13 

11 Haryana CCS HAU 

Hisar 

Yellow Sarson YSH 0401 2009 0.85 0.85 1.77 0.92 

12 Haryana IARI, RS, 

Karnal 

Indian mustard Pusa Double Zero 

Mustard-31 (PDZ-1) 

2016 0.65 0.65 2.00 1.35 

13 Haryana IARI, RS, 

Karnal 

Indian mustard Pusa Bold 1984 2.56 2.56 5.10 2.54 

14 Haryana IARI, RS, 

Karnal 

Indian mustard  Pusa Jaikisan (Bio-

902) 

1993 0.79 0.79 2.00 1.21 

15 Haryana IARI, RS, 

Karnal 

Indian mustard Pusa Mustard-24 

(LET-18) 

2009 2.00 2.00 3.15 1.15 

16 Haryana IARI, RS, 

Karnal 

Indian mustard Pusa Mustard-25 

(NPJ112) 

2010 2.65 2.65 3.60 0.95 

17 Haryana IARI, RS, 

Karnal 

Indian mustard Pusa Mustard-26 

(NPJ113) 

2011 1.60 1.60 5.40 3.80 

18 Haryana IARI, RS, 

Karnal 

Indian mustard Pusa Mustard-27 

(EJ17) 

2011 3.95 3.95 4.00 0.05 

19 Haryana IARI, RS, 

Karnal 

Indian mustard Pusa Mustard 28 

(NPJ124) 

2012 2.45 2.45 4.00 1.55 

20 Haryana IARI, RS, 

Karnal 

Indian mustard Pusa Mustard-30 

(LES-43) 

2013 6.40 6.40 6.40 0.00 

21 Haryana IARI, RS, 

Karnal 

Indian mustard Pusa Mahak (JD-6) 2004 3.05 3.05 3.15 0.10 

22 Haryana IARI, RS, 

Karnal 

Indian mustard Pusa Vijay (NPJ 93) 2008 2.20 2.20 2.25 0.05 

23 Haryana IARI, RS, 

Karnal 

Indian mustard Pusa Agrani (SEJ-2) 1998 0.30 0.30 1.16 0.86 

24 Madhya 

Pradesh 

ZARS, 

Morena 

Indian mustard Jawahar Mustard-3 

(JMM-915) 

2005 2.00 2.00 1.08 -0.92 

25 Madhya 

Pradesh 

ZARS, 

Morena 

Indian mustard Raj Vijay Mustard-2 

(JMWR08-3) 

(RVM2) 

2013 0.55 0.55 5.40 4.85 

26 Orissa OUAT 

Bhubanesw

ar 

Toria Anuradha (ORT-M6-

2) 

2002 0.50 0.50 0.53 0.03 

27 Orissa OUAT 

Bhubanesw

ar 

Toria Sushree 2015 2.00  2.00 1.52 -0.48 
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28 Punjab PAU, 

Ludhiana 

Indian mustard PBR- 357 2013 0.05 0.05 0.40 0.35 

29 Punjab PAU, 

Ludhiana 

Indian mustard RLC-3 2016 0.05 0.05 0.50 0.45 

30 Punjab PAU, 

Ludhiana 

Indian mustard PBR-91 1996 0.05 0.05 0.50 0.45 

31 Punjab PAU, 

Ludhiana 

Indian mustard RLM-619 1985 0.02 0.02 1.00 0.98 

32 Punjab PAU, 

Ludhiana 

Toria TL-17 2016 0.03 0.03 1.00 0.97 

33 Punjab PAU, 

Ludhiana 

Toria TL-15 1982 0.05 0.05 1.00 0.95 

34 Punjab PAU, 

Ludhiana 

Gobhi sarson GSC-6   0.05 0.05 1.00 0.95 

35 Punjab PAU, 

Ludhiana 

Gobhi sarson GSC-7   0.05 0.05 1.00 0.95 

36 Rajasthan DRMR, 

Bharatpur 

Indian mustard Giriraj (DRMRIJ 31)  2013 5.80 5.80 17.14 11.34 

37 Rajasthan DRMR, 

Bharatpur 

Indian mustard NRCDR 2 2007 0.02 0.02 1.27 1.25 

38 Rajasthan DRMR, 

Bharatpur 

Indian mustard NRCHB 101 2009 3.40 3.40 5.61 2.21 

39 Rajasthan DRMR, 

Bharatpur 

Yellow sarson NRCYS 05-02 2009 0.20 0.20 0.60 0.40 

40 Rajasthan SK RAU, 

Sriganganag

ar 

Indian mustard RGN 48 2006 0.04 0.04 0.52 0.48 

41 Rajasthan SK RAU, 

Sriganganag

ar 

Indian mustard RGN-229 2013 0.02 0.02 1.76 1.74 

42 Rajasthan SK RAU, 

Sriganganag

ar 

Indian mustard RGN-298 2014 0.50 0.50 1.45 0.95 

43 Rajasthan SK NAU, 

Jobner 

Taramira RTM-1351  2018 0.04 0.04 0.30 0.26 

44 Rajasthan SK NAU, 

Jobner 

Taramira RTM-1355 (Jwala 

Tara) 

 2017 1.04 1.04 0.80 -0.24 

45 Uttar 

Pradesh 

CSAUA&T 

Kanpur 

Indian mustard Rohini 1986 1.24 1.24 8.94 7.70 

46 Uttar 

Pradesh 

CSAUA&T 

Kanpur 

Indian mustard Varuna  1975 1.77 1.77 17.40 15.63 

47 Uttar 

Pradesh 

CSAUA&T 

Kanpur 

Toria Bhawani 1986 0.55 0.55 1.28 0.73 

48 Uttar 

Pradesh 

CSAUA&T 

Kanpur 

Toria TYPE-9 1978 0.02 0.02 4.94 4.92 

49 Uttar 

Pradesh 

CSAUA&T 

Kanpur 

Toria Tapeshvari TK 06-1 2014 0.20 0.20 2.25 2.05 

50 Uttar 

Pradesh 

CSAUA&T 

Kanpur 

Yellow sarson Pitambari (RYSK-

05-02) 

2010 1.42 1.42 16.15 14.73 

51 Uttarakha

nd 

GBPUAT, 

Pantnagar 

Indian mustard Kranti (PR-15) 1983 0.11 0.11 3.00 2.89 

52 Uttarakha

nd 

GBPUAT, 

Pantnagar 

Indian mustard Pant Rai-19 2012 0.20 0.20 5.00 4.80 

53 Uttarakha

nd 

GBPUAT, 

Pantnagar 

Toria PT-303                         1985 0.39 0.39 13.00 12.61 

54 Uttarakha

nd 

GBPUAT, 

Pantnagar 

Yellow sarson Pant Pili Sarson -1 2010 1.82 1.82 33.50 31.68 

55 Uttarakha

nd 

GBPUAT, 

Pantnagar 

Yellow sarson Pant Sweta (PYS 

2007-10) 

2017 0.05 0.05 3.85 3.80 

56 Uttarakha

nd 

GBPUAT, 

Pantnagar 

Toria Uttara (PT-2002-25) 2010 5.22 5.22 10.00 4.78 

57 West 

Bengal 

PORS, 

Berhampore 

Toria Agrani (B-54) 1982 0.82 0.82 0.90 0.08 
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*Not reported  

 

 

Additional Breeder Seed Produced 

 

 

 

 

58 West 

Bengal 

PORS, 

Berhampore 

Toria Panchali (TWC-3) 1988 0.11 0.11 0.00 -0.11 

59 West 

Bengal 

PORS, 

Berhampore 

Yellow sarson Jhumka  (YSBNC-1) 1992 0.15 0.15 0.00 -0.15 

60 West 

Bengal 

PORS, 

Berhampore 

Yellow sarson Benoy (B 9) 1980 4.07 4.07 4.60 0.53 

61 Jharkhand BAU, 

Kanke, 

Ranchi 

Indian mustard BAUR 9502 

(SHIVANI) 

2005 0.05 0.05 0.70 0.65 

 Total     84.76 

 

84.76 

 

256.32 

 

171.61 

 

S. No. State Crop Name of variety Actual Production (q) 

 Gujarat    

1. SDAU SK Nagar Indian mustard GM 1 0.50 

2.  GM 2 0.60 

3.  GM 3 0.60 

4.  GDM 4 1.00 

5.  GDM 5 0.50 

 New Delhi 

6. IARI, New Delhi  Pusa Tarak 2.00 

 Uttar Pradesh      

7. CSAUA&T Kanpur Indian mustard Vardan 17.40 

8. Vaibhav 1.81 

9. Urvashi 6.20 

10. Basanti 5.84 

11 Maya 8.50 

12. Kanti 16.70 

13. Ashirwad 3.80 

 
 

   

 M.P.    

14. ZARS, Morena  Indian mustard RVM-1 3.40 

15. Toria RVT-1 5.48 

 Rajasthan    

     

16. ZRS, Shri Ganganagar Indian mustard  RGN-73 0.88 

17.  RGN-236 2.37 

 Total   77.58 
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Coordinated Trials 

Performance of 158 strains including 10 of toria, 05 of yellow sarson and 132 of Indian mustard, 10 of 

gobhi sarson and 01 of taramira was tested in thirty five performance evaluation trials consisting of toria (03), 

yellow sarson (02), gobhi sarson (02), taramira (01) and Indian mustard (27) at 46 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, 

32 strains comprising toria (01), gobhi sarson (07) and Indian mustard (24) were promoted for advanced stage 

evaluation.  

 

Trial NC ZC LR 

Toria PT 303  Bhawani, Panchali, Gulchin  Tapeswari 

Yellow sarson YSH 401 NRCYS 05-2 Pitambari 

Indian mustard 

Early mustard Pusa Mustard 25 JD 6, PM 27, NRCHB 101 Pusa Mustard 27, 

Pusa Mustard 28, 

NRCHB 101 

Hybrid early sown Pusa Mustard 25 JD 6, PRO5111 PM 28, PM 27, 

NRCHB 101 

Timely sown irrigated Kranti RL 1359, Maya, BIO 902, RCC 

4, RH 749 

RH 0749, RGN 73, 

GDM 4, Giriraj 

Rainfed Kranti RGN 229, Pusa Bold, RGN 48 DRMR 150-35, 

NRCHB 101, RH 

725 

Late sown Kranti Pusa Bold, PM 26, NRCHB 101 JD 6, Raj Vijay 

Mustard 2, CS 56 

Hybrid Kranti RGN 73, RH 749 DMH 1, NRCHB 

506 

Quality Kranti  RGN 73, RH 749 Pusa Mustard 29, 

Pusa Mustard 30, 

RLC 2, PM 31 

Salinity Kranti RH 749 CS 54, Giriraj, CS 

58, CS 60 

Gobhi Sarson Kranti GSL 1 GSC 6 

Taramira T 27 RTM 314 RTM 1351 
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Experiments on six major areas of agronomic practices were conducted during 2018-19 at 23 

coordinating centres across the five zones. The results have been presented below: 

3.1 Long-term fertility experiment on cropping systems involving rapeseed-mustard 

The experiment was started in the year 2011-12 and conducted for this year  at 11centres in 5 

Zones. In the Zone I, the highest seed yield (1376 kg/ha) was recorded with the application of 150% NPK 

at KDW though, at par with 100% NPK but higher over 100% NP, NK and PK (Table 3.1.1). At LDH 

and HSR in Zone II, application of 150% NPK recorded highest seed yield (1586 and 2279 kg/ha, 

respectively) though at par with 100% NPK. Whereas, at SGN in Zone II, the highest seed yield (4008 

kg/ha) was realized with 100% NPK + FYM @2.5t/ha which was significantly higher over control and 

100% PK.  

 

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 

KDW LDH HSR SGN 

T1 Control 612 553 (40.8)  800 (38.7) 2782 
T2 100% PK 780 764 (41.1) 983 (38.9) 3427 
T3 100% NPK 1295 1441  (40.9)   2227 (39.0) 3877 
T4 150% NPK 1376 1586  (40.8)   2279 (40.0) 3947 
T5 100%NPK + S @ 40 kg S/ha 1357 1496 (41.2)   2110 (39.8) 3737 
T6 100% NPK + Zn @ 25 kg ZnSO4/ha 1322 1529  (41.2)     2003 (38.8) 3737 
T7 100% NPK + B @ 1kg B/ha 1305 1492  (41.3)    1615 (38.8) 3753 
T8 100% NPK + FYM @2.5t/ha (dry wt.) 1369 1557  (41.2)    2143 (39.0) 4008 
T9 100%NP 1231 1520    (41.0)     1773 (38.7) 3543 
T10 100%NK 1006 1137  (40.8) 1697 (39.1) 3590 
 CD (p = 0.05) 136 240 (NS) 272 (0.5) 576 

 Date of sowing Oct 18 Nov 06 Oct 23 Oct 05 

 
Variety 

Shalimar 

sarson-2 
PBR 357 RH 749 IJ 31 

 RDF (NPKS kg/ha) 80:50:40:25 100:30:0 80:30:20 75:40:20 

 Year of start 2011-12 2011-12 2011-12 2018-19 

 Preceding crop Rice Maize Pearl millet P.millet 

 

In Zone III at DOL, application of 150% NPK recorded significantly higher seed yield (1854 

kg/ha) over rest of the treatments (Table 3.1.2). Application of 100% NPK + FYM @2.5t/ha obtained 

significantly higher seed yield (2190 kg/ha) at PNT over 100% NP, NK and PK as well as 150% NPK. 

At MOR, application of 150% NPK though on par with 100% NPK, 100% NPK + S @ 40 kg S/ha and 

100% NPK + FYM @2.5t/ha recorded highest seed yield (2961 kg/ha) in the Zone III. At KOT in Zone 

III, application of 150% NPK recorded highest seed yield (2440 kg/ha) which on par with 100% NPK 

and significant over 100% NP, NK and PK. 
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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 PNT MOR KOT SKN BHU SHL 

Control 341 736 989 (41.1) 1496 1533 (36.4) 467 437 

100% PK 831 1156 1307 (41.0) 1786 1709 (36.6) 630 714 

100% NPK 1624 1863 2754 (41.0) 2310 2250 (36.8) 788 948 

150% NPK 1854 1750 2961 (40.6) 2440 2270 (36.6) 832 1381 

100%NPK + S 

@ 40 kg S/ha 
1662 2013 2834 (41.2) 2367 2101 (36.9) 903 1032 

100% NPK + Zn 

@ 25 kg 

ZnSO4/ha 

1670 1996 2543 (41.2) 2311 1917 (36.6) 855 968 

100% NPK + B 

@ 1kg B/ha 
1576 1970 2596 (41.2) 2342 2035 (36.9) 833 972 

100% NPK + 

FYM @2.5t/ha 

(dry wt.) 

1641 2190 2818 (41.0) 2419 2179 (36.7) 784 1072 

100%NP 920 1823 2220 (41.0) 2068 2230 (36.0) 730 817 

100%NK 878 1663 2365 (41.1) 1999 1748 (36.3) 599 752 

CD (p = 0.05) 164 230 278  329 425 (0.7) 150 143 

Date of Sowing Nov 28 Oct 15 Nov 01 Oct 22 Oct 29 Dec 10 Dec 01 

Variety 
- NDRE 4 JM 3 Giriraj GM 3 

NRCHB 

101 
TS 38 

RDF (NPK kg/ha) 
80:40:40 120:40:20 80:40:20 80:40:30 50:50:20 80:40:40 60:30:30 

Year of start 2011-12 2011-12 2011-12 2017-18 2011-12 2017-18 2017-18 

Preceding crop Rice Maize P.millet Urdbean Moong Rice Rice 

*Oil content (%) in parenthesis 

 

In Zone IV at SKN, the use of 150% NPK recorded significantly higher seed yield (2270 kg/ha) 

over 100% PK and 100% NK but  remained at par with rest of the treatment (Table 3.1.2). In  Zone V at 

BHU, application of 100% NPK + S @ 40 kg S/ha recorded significantly higher seed yield (903 kg/ha) 

over 100% NP, NK and PK but remained at par with rest of the treatment. At SHL, application of 150% 

NPK recorded significantly higher seed yield of toria (1381 kg/ha) over rest of the fertility levels 

including control. 
 

3.2 Survey and surveillance of dominant weed flora in rapeseed-mustard crops under changing 

climate scenario 

A study on survey and surveillance of weed flora in rapeseed-mustard crop was undertaken at 14 

centres in 5 states to identify important weed flora and their distribution and dominance in rapeseed-

mustard crops. The most common weeds under rapeseed-mustard in descending order of important value 

index are; Orobanche aegyptica, Echinochloa colonum, Chenopodium album/murale, Aspodelus 

tenuifolius,  Melilotus alba/indica, Cynodon dactylon,  Fumeria parviflora, Convolvulus arvensis, 

Solanum nigrum, Medicago denticulate, Vicia sp., Alternanthera sessile (Table 3.2.1).  
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Table 3.2.1 Important weed flora of rapeseed-mustard in India 

Weed Species District 
Weed density (m

-2
) Relative 

density 

(%) 

Relative 

frequency 

(%) 

Important 

value 

index Mean Range  

Orobanche aegyptica 2 20.3 0.5-40.0 17.1 18.2 35.2 

Echinochloa colonum 2 8.1 7.2-9.0 16.7 13.1 34.5 

Chenopodium album/murale 16 12.7 1.7-32.2 19.6 14.6 34.2 

Aspodelus tenuifolius 6 12.5 0.7-30.5 17.3 14.4 31.7 

Melilotus alba/indica 9 3.9 2.3-5.6 9.2 10.8 20.0 

Cynodon dactylon 8 3.8 1.3-7.1 8.8 10.8 19.7 

Anagalis arvensis 3 2.5 2.2-3.1 8.4 10.3 18.7 

Cyperus rotundus 9 4.8 1.5-8.8 9.2 9.6 18.4 

Fumeria parviflora 2 5.0 3.3-6.6 6.0 11.6 17.7 

Convolvulus arvensis 5 3.7 0.4-8.4 7.8 8.8 16.6 

Solanum nigrum 2 1.9 1.0-2.8 4.6 10.6 15.6 

Medicago denticulate 4 3.1 1.8-4.4 4.8 10.0 14.7 

Vicia  sp. 8 1.7 1.1-2.3 3.8 8.8 12.6 

Alternanthera sessile 2 0.5 0.1-0.8 1.0 4.2 5.3 

    
   

 

Table 3.2.2 District-wise status of important weed flora of rapeseed-mustard 

 

 

Weed Species 

WD 

(m-2) 

RD 

(%) 

RF 

(%) IVI 

Mohindergarh (Haryana) 
    

 

Avena ludoviciana 2.6 8.4 7.1 15.5 

 

Chenopodium murale 1.7 3.3 5.2 8.5 

 

Chenopodium album 12.5 32.9 23.7 56.6 

 

Rumex maritimus 0.4 1.7 2.4 4.2 

 

Convolvulus arvensis 0.4 1.9 3.5 5.3 

 

Melilotus alba 2.3 8.7 7.4 16.2 

 

Asphodelus 

tenuifolius 

0.7 2.3 3.7 6.0 

 

Orobanche aegyptica 0.5 1.0 1.6 2.6 

Sirsa (Haryana) 

    

 

Asphodelus 

tenuifolius 

20.0 31.5 20.6 52.2 

 

Chenopodium murale 5.4 8.5 15.5 24.0 

 

Chenopodium album 28.6 45.1 25.8 70.9 

 

Convolvulus arvensis 8.4 11.8 11.4 23.3 

 

Melilotus indica 5.6 8.8 12.9 21.7 

 

Medicago denticulata 3.0 4.7 10.3 15.0 

 

Weed Species 

WD 

(m-2) 

RD 

(%) 

RF 

(%) IVI 

 

Polypogon 

monspeliensis 

3.3 5.2 7.7 12.9 

 

Rumex spp. 2.0 2.8 5.7 8.5 

 

Vicia sativa 2.3 3.6 10.3 13.9 

Hisar (Haryana)     

 

Anagallis arvensis 2.2 3.1 8.7 11.8 

 

Asphodelus 

tenuifolius 

20.0 28.2 17.5 45.7 

 

Chenopodium album 32.2 45.5 14.5 60.0 

 

Chenopodium murale 6.6 9.3 8.7 18.0 

 

Convolvulus arvensis 5.5 7.8 8.7 16.5 

 

Cynodon dactylon 
3.3 

4.7 2.9 7.6 

 

Euphorbia 

helioscopia 4.4 

6.2 4.4 10.6 

 

Fumaria parviflora 6.6 9.3 11.6 21.0 

 

Medicago denticulata 3.3 4.7 8.7 13.4 

 

Melilotus indica 3.6 5.1 8.7 13.8 

Bhiwani (Haryana) 
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Weed Species 

WD 

(m-2) 

RD 

(%) 

RF 

(%) IVI 

 

Asphodelus 

tenuifolius 

30.5 25.2 25.5 50.7 

 

Chenopodium album 30.2 25.0 23.1 48.1 

 

Chenopodium murale 20.2 16.7 18.5 35.2 

 

Fumaria parviflora 
3.3 

2.7 11.6 14.3 

 

Medicago denticulata 4.4 3.6 11.6 15.2 

 

Melilotus indica 5.0 4.1 11.6 15.7 

 

Orobanche spp. 40.0 33.1 34.7 67.8 

 

Spergula arvensis 2.0 1.7 9.3 10.9 

   

Mandsaur (MP) 

    

 

Chenopodium 3.6 12.5 9.2 21.6 

 

Anagalis arvensis 2.2 7.7 9.2 16.9 

 

Asphodelous spp 0.9 3.0 5.3 8.4 

 

Cyperus spp 1.5 5.1 8.8 13.8 

 

Cynoden spp 1.3 4.3 7.6 12.0 

 

Convalvulus arvesis 1.1 3.9 6.9 10.8 

 

Melitotus spp 4.3 15.0 9.2 24.2 

 

Medicago spp 1.8 6.1 9.2 15.2 

 

Argimon spp 3.5 12.1 9.2 21.3 

 

Parthenium spp 2.2 7.6 9.2 16.7 

 

Vicia spp 1.1 3.9 7.3 11.2 

 

     

  Kota (Raj)    

 

Cynodon dactylon  1.9 8.4 9.5 17.9 

 

Phalaris minor 1.7 7.4 7.9 15.3 

 

Aspodelus tenuifolius 2.9 13.8 13.6 27.4 

 

Anagallis arvensis 3.1 14.3 13.0 27.3 

 

Melilotus alba  2.8 13.3 14.8 28.1 

 

Chenopodium album 3.8 17.9 14.8 32.7 

 

Convolvulus arvensis 3.0 13.6 13.4 27.0 

 

Carthamus oxycantha 0.7 2.9 3.7 6.6 

 

Cyperus rotundus 1.8 8.5 8.1 15.5 

Nagaon (Assam) 

 

Cynodon dactylon            5.3 13.5 21.7 35.2 

 

Echinochloa colona      7.2 13.9 10.3 33.7 

 

Eleusine indica       0.6 1.7 1.7 3.8 

 

Paspalum longifolium     0.6 1.6 8.2 1.9 

 

Chenopodium album  5.8 15.4 10.0 25.4 

 

Alternanthera sessiles 0.1 0.1 2.3 2.5 

 

Solanum nigrum 1.0 2.6 9.4 12.7 

 

Oxalis corniculata 0.6 0.1 1.7 1.7 

 

Leucus linifolia 4.4 5.6 11.2 16.8 

 

Weed Species 

WD 

(m-2) 

RD 

(%) 

RF 

(%) IVI 

 

Cyperus  rotundus 8.8 11.1 10.5 21.6 

Marigaon (Assam) 

    

 

Eleusine indica  0.4 0.6 1.5 2.1 

 

Cynodon dactylon  7.1 13.2 12.5 25.7 

 

Echinochloa colona  9.0 19.5 15.8 35.3 

 

Paspalum longifolium  0.8 1.8 13.1 14.9 

 

Chenopodium album  1.8 2.7 6.6 9.3 

 

Solanum nigrum 2.8 6.6 11.8 18.4 

 

Oxalis corniculata 5.5 7.8 4.5 12.3 

 

Leucus linifolia 15.8 31.9 7.2 39.1 

 

Alternanthera sessiles 0.8 1.9 6.1 8.0 

 

Cyperus  rotundus 7.0 12.0 10.8 22.8 

Murshidabad (West Bengal) 
   

 

Melilotus indica 24.0 25.3 19.0 44.3 

 

Avena fatua 6.0 6.3 14.3 20.6 

 

Anagalis arvense 8.0 8.4 14.3 22.7 

 

Vicia hirsuta 23.0 24.2 19.0 43.2 

 

Chenopodium album 20.0 21.1 19.0 40.1 

 

Cyperus rotundus 14.0 14.7 14.3 29.0 

Nadia (West Bengal) 
   

 

Cheopodiurm album 18.0 18.0 12.9 30.9 

 

Cyperus rotundus 11.0 11.0 12.9 23.9 

 

 Anagalis arvense 10.0 10.0 12.9 22.9 

 

 Vicia hirsuta 20.0 20.0 12.9 32.9 

 

Spergulla arvensis 5.0 5.0 12.9 17.9 

 

Portulaca olerecea 6.0 6.0 12.9 18.9 

 

Physalis minima 20.0 20.0 12.9 32.9 

 

Amarantus spinosus 10.0 10.0 9.7 19.7 

24 Paraganas (West Bengal) 
  

 

Cheopodiurm album 17.0 15.3 12.9 28.2 

 

Cyperus rotundus 15.0 13.5 12.9 26.4 

 

Alternanthera 

echinata 
10.0 9.0 12.9 21.9 

 

 Vicia sp. 17.0 15.3 12.9 28.2 

 

Melilotus indica 18.0 16.2 12.9 29.1 

 

Wild spinach 9.0 8.1 12.9 21.0 

 

Physalis minima 20.0 18.0 12.9 30.9 

 

Euphorbia sp. 5.0 4.5 9.7 14.2 

Dinajpur (West Bengal) 
   

 

Cheopodiurm album 14.0 11.7 12.9 24.6 

 

Amaranthus spinosus 11.0 9.2 12.9 22.1 

 

Digera arvensis 12.0 10.0 12.9 22.9 
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Weed Species 

WD 

(m-2) 

RD 

(%) 

RF 

(%) IVI 

 

 Vicia sativa 9.0 7.5 12.9 20.4 

 

Melilotus indica 13.0 10.8 12.9 23.7 

 

Cynodon dactylon 17.0 14.2 12.9 27.1 

 

Solanum nigrum 27.0 22.5 12.9 35.4 

 

Oxalis coniculata 17.0 14.2 9.7 23.9 

Malda(West Bengal) 
   

 

Cyperus rotundus 15.0 15.5 12.9 28.4 

 

Potulaca olerecea 8.0 8.2 12.9 21.1 

 

Cirsium arvensis 13.0 13.4 12.9 26.3 

 

 Vicia hirsuta 14.0 14.4 12.9 27.3 

 

Poa annua 13.0 13.4 12.9 26.3 

 

Cynodon dactylon 13.0 13.4 12.9 26.3 

 

Solanum nigrum 12.0 12.4 12.9 25.3 

 

Weed Species 

WD 

(m-2) 

RD 

(%) 

RF 

(%) IVI 

 

Fumaria parviflora 9.0 9.3 9.7 19.0 

Birbhum (West Bengal) 
   

 

Parthenium sp.  15.0 17.4 13.8 31.2 

 

Medicago denticulata 10.0 11.6 13.8 25.4 

 

Cirsium arvensis 4.0 4.7 10.3 15.0 

 

 Vicia hirsuta 13.0 15.1 13.8 28.9 

 

Melilotus alba 10.0 11.6 13.8 25.4 

 

Cynodon dactylon 11.0 12.8 10.3 23.1 

 

Argemon mexicana 12.0 14.0 13.8 27.8 

 

Cyperus rotundus 11.0 12.8 10.3 23.1 

 

          WD= Weed density/m2,  

          RD= Relative weed density (%),  

          RF= Relative weed frequency (%),  

          IVI= Importance value index 

 
 

3.3  Performance of promising rapeseed-mustard entries under saline/alkaline conditions 

The entries CS 900-1-2-2-1-3, CS 508-1P2 and CS 700-2-1-4 were evaluated with 4 checks under 

saline/alkali conditions at 4 locations. The evaluated entries yielded less than the best check CS 54 at Agra 

and Hisar and CS 58 at Lucknow at various fertility levels.  At Karnal, the entry CS 508-1P2 gave 6.9% 

higher seed yield over best check CS 58 (Table 3.3). 

Table 3.3: Seed yield (kg/ha) of salinity/alkalinity entries of Indian mustard as influenced by different 

fertility levels during 2018-19.  

Entries/ 

Varieties 

Fertility levels 

100% RDF  125% RDF 150% RDF Mean 

Agra 

CS 900-1-2-2-1-3 1713 1875 1938 1842 

CS 508-1P2 1819 1731 1859 1803 

CS700-2-1-4 1443 1688 1943 1691 

CS 54 2102 2136 2188 2142 

CS 58 2024 2028 2193 2082 

Giriraj 1700 1950 2143 1931 

Kranti 1739 1946 2131 1939 

Mean 1791 1908 2056 - 

CD (p=0.05) E= 151, F=75,  ExF=NS, FxE=NS 

DOS: Oct 30; Recommended fertility level-  120kg N,  60 kg  P2O5, 60 kg K2O/ha 

Hisar 

CS 900-1-2-2-1-3 1522 1779 1908 1736 

CS 508-1P2 1525 1623 1748 1632 

CS700-2-1-4 1463 1730 1837 1677 

CS 54 1628 1841 1805 1758 

CS 58 1820 2028 2026 1958 

Giriraj 1305 1578 1659 1514 

Kranti 1328 1722 1874 1642 

Mean 1513 1757 1837 - 

CD (p=0.05) E= 149, F=92,  ExF=NS, FxE=NS 

DOS: Oct 25; Recommended fertility level-  80kg N,  40 kg  P2O5/ha 
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Karnal 
CS 900-1-2-2-1-3 2038 2570 2670 2426 

CS 508-1P2 2427 2555 2739 2574 

CS700-2-1-4 2206 2311 2555 2357 

CS 54 2039 2380 2596 2338 

CS 58 2087 2496 2641 2408 

Giriraj 1909 2112 2239 2087 

Kranti 1854 1951 2227 2011 

Mean 2080 2339 2524 - 

CD (p=0.05) E= 176, F=81,  ExF=NS, FxE=NS 

DOS: Oct 01; Recommended fertility level-  80kg N,  40 kg  P2O5/ha 

Lucknow 

CS 900-1-2-2-1-3 1615 1851 2016 1827 

CS 508-1P2 1353 1477 1620 1483 

CS700-2-1-4 1386 1584 1844 1605 

CS 54 1736 1886 2092 1905 

CS 58 1677 1691 1922 1763 

Giriraj 1703 1907 2042 1884 

Kranti 1549 1741 1978 1756 

Mean 1574 1734 1931 - 

CD (p=0.05) E= 132, F=81,  ExF=NS, FxE=NS 

DOS: Oct 16; Recommended fertility level-  80kg N,  40 kg  P2O5, 40 kg K2O/ha 

 

3.4  Developing resource efficient and resilient rapeseed- mustard based cropping systems under 

current and future climates. 

The experiment was started from rabi 2016-17 to find out the location specific most efficient 

rapeseed-mustard based cropping system and tillage practices under the changing climate scenario. The 

experiment was conducted at four locations (Chatha, Kanpur, Pantnagar and Morena) during 2018-19. At 

Chatha, green gram-mustard cropping system recorded significantly higher mustard seed yield (1489 kg/ha) 

followed by sesame-mustard cropping systems. Among tillage systems, raised bed planting in green gram-

mustard system was found most productive than zero and conventional tillage at Chatha (Table 3.4). At 

Kanpur, green gram-mustard system found most productive and recorded highest mustard seed when sown 

in raised bed planting method (1987 kg/ha). At Pantanagar and Morena, green gram-mustard system also 

recorded highest mustard seed yield of 1985 and 1946 kg/ha, respectively. Raised bed planting method 

recorded maximum mustard seed yield at all the locations over zero and conventional tillage. 
 

Table 3.4: Effect of cropping systems and planting methods on seed yield of Indian mustard at 

different location during 2018-19. 

Croppping syatems (CS) 
Tillage system (TS) 

Mean 
Zero Tillage  Conventional 

tillage  
Raised bed planting  

Chatha 

Pearl millet- mustard 1200 1308 1433 1314 

Sesame- mustard 1233 1402 1567 1401 

Green gram- mustard 1313 1503 1650 1489 

Maize- mustard 1173 1288 1413 1292 
Mean 1230 1375 1516  
CD (p=0.05) TS=36 CS=79 Interaction =NS  
DOS: Nov 05; Recommended fertility level-  80 kg N,  40 kg  P2O5, 20 kg K2O/ha  

Kanpur 

Green Gram - mustard  1305 1728 1987 1673 

Urd- mustard 1399 1781 1881 1687 

Maize- mustard 1199 1452 1922 1525 
Mean 1654 1301 1930  
CD (p=0.05) TS=66 CS=52 Interaction =98  
DOS: Nov 12; Recommended fertility level-  120 kg N,  60 kg  P2O5, 60 kg K2O /ha 
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Pantnagar 

Maize-mustard 1827 1957 1983 1922 

Green Gram -mustard 1763 2073 2120 1985 

Soybean-mustard 647 933 973 851 
Mean 1412 1654 1692 - 
CD (p=0.05) TS=NS CS=NS Interaction =NS  
 DOS: Oct 18 ; Recommended fertility level-  120 kg N,  40 kg  P2O5, 20 kg K2O/ha 

Morena 

Pearl millet- mustard  1436 1817 2222 1825 

Maize- mustard  1460 1972 2186 1873 

Soybean- mustard 1488 1922 2139 1850 

Green Gram - mustard  1474 2048 2316 1946 

Sesamum- mustard 1354 1582 1875 1604 

Cluter bean - mustard 1428 1953 2132 1837 
Mean 1440 1882 2145  
CD (p=0.05) TS=48 CS=138 Interaction =NS  
DOS: Nov 16; Recommended fertility level-  80 kg N,  40 kg  P2O5, 20 kg K2O/ha 

 

3.5 Studies on system of mustard intensification (SMI) in rapeseed-mustard through 

transplanting. 

The experiment was started from rabi 2017-18 to enhance the resource use efficiency of 

rapeseed-mustard production system.  Brassica juncea recorded highest seed yield at Morena, 

Sriganganagar and Imphal (3941, 2514 and 1744 kg/ha, respectively) over B. carinata and B. napus 

when planted at 30 x 15 cm, and at Nagpur and Varanasi (2239 and 2330 kg/ha, respectively) when 

planted at wider spacing i.e  60 x 60 cm (Table 3.5.1 and 3.5.3).  

Table 3.5.1 Seed yield (kg/ha) of Brassica sp as influenced by planting method during 2018-19.  

Brassica sp 
Planting method (PM) 

45x15 45x45
#
 60x60

#
 Mean 

Sriganganagar 

Brassica carinata (PC-6) 2284 2114 1929 2109 

Brassica napus (GSC-7) 1482 1867 1528 1626 

Brassica juncea (RGN 73) 2514 2361 2253 2371 

Mean 2093 2124 1833 - 
CD (p=0.05) B. spp=402 PM=181 Interaction=NS  

    DOS: Oct 02; DOT: Oct 30, Recommended fertility level-  75 kg N, 40 kg P2O5 /ha 

Imphal 

 Brassica carinata (PC-6) 1205* 981 900 1029 

Brassica napus (GSC-7) 1681* 1244 1091 1339 

Brassica juncea (NRCHB-101) 1744 844 722 1104 
Mean 1544 1023 904 - 
CD (p=0.05) B. spp=168 PM=108 B spp x PM=187 PM x B spp=225 

   DOS: Nov 08; DOT: Nov 30, Recommended fertility level-  60 kg N,  30 kg  P2O5, 30 K2O/ha 

*:45x15cm 

 

Table 3.5.2 Seed yield (kg/ha) of Brassica spp as influenced by plant geometry and age of seedling for 

transplanting during 2018-19 at Ludhiana.  

Brassica spp. Age of seedlings for 

transplanting 

Spacing (cm) Seed yield 

(kg/ha) 
  Direct sowing 2003 

21 45 x 15 1805 



CP-8 

 

Brassica napus (GSC-7) 

  

21 30 x 30 1616 

21 45 x 45 1619 

 30 45 x 15 1839 
Brassica carinata (PC-6) 

 

Direct sowing 1615 

21 45 x 15 1361 

21 30 x 30 1164 

21 45 x 45 1370 

 30 45 x 15 1300 
Brassica juncea (RLC-3) Direct sowing 1698 

21 45 x 15 1263 

21 30 x 30 1017 

21 45 x 45 1022 

 30 45 x 15 1167 

CD (p=0.05) 200 
DOS: Oct 27; DOT: Nov 17, Recommended fertility level-  100 kg N,  30 kg  P2O5, 15 K2O/ha 

 

Transplanting of B. carinata recorded highest seed yield (3730 kg/ha) at New Delhi, B. juncea and 

B. napus, when planted at 60 x 60 cm, remained at par in seed yield with 30 x 15 cm spacing. 

However, transplanting of B. napus at Pantnagar recorded highest seed yield (3297 kg/ha) over B. 

carinata and B. juncea at 60 x 60 cm. Experiment was conducted at Ludhiana to compare 

transplanting of B. juncea, B. carinata and B. napus with direct sowing resulted inferior seed yield 

of all the species under transplanting as compared to direct sowing (Table 3.5.2). 

Table 3.5.3 Seed yield (kg/ha) of Brassica sp as influenced by planting method during 2018-19.  

Brassica sp 
Planting method (PM) 

30x15 45x45
#
 60x60

#
 Mean 

IARI, New Delhi 

Brassica carinata (PC-6) 3520* 3370 3730 3540 

Brassica napus (GSC-7) 2930 3180 3110 3073 

Brassica juncea (Pusa Vijay) 2140 2380 2630 2383 

Mean 2863 2977 3157  
CD (p=0.05) B. spp=535 PM=242 Interaction=NS  

    DOS: Oct 28; DOT: Nov 10, Recommended fertility level-  80 kg N, 40 kg P2O5 ,40 kg K2O, 30 kg S/ha 

Nagpur 

Brassica carinata (PC-6) 953 1178 1398 1176 

Brassica napus (GSC-7) 445 356 706 502 

Brassica juncea (NRCHB 101) 1581 1121 2239 1647 
Mean 993 885 1448 - 
CD (p=0.05) B. spp=115 PM=105 Interaction=182  

   DOS: Oct 23; Recommended fertility level-  80 kg N,  40 kg  P2O5, 0 K2O/ha 

Morena 

 Brassica carinata (PC-6) 3889 3502 3072 3488 

Brassica napus (GSC-7) 3440 2734 2449 2874 

Brassica juncea (RH 749) 3941 3020 2860 3274 
Mean 3757 3086 2794  - 
CD (p=0.05) B. spp=348 PM=303 B. spp x PM=NS PM x B. spp=NS 

   DOS: Oct 11; DOT: Nov 11, Recommended fertility level-  100 kg N,  50 kg  P2O5, 25 K2O/ha 

Pantnagar 

 Brassica carinata (PC-6) 1902 2627 2206 2245 

Brassica napus (GSC-7) 2186 2590 3297 2691 

Brassica juncea (Kranti) 2703 2430 1842 2325 



CP-9 

 

Brassica sp 
Planting method (PM) 

30x15 45x45
#
 60x60

#
 Mean 

Mean 2264 2549 2448  
CD (p=0.05) B. spp=265 PM=312   

   DOS: Oct 12; DOT: Nov 01, Recommended fertility level-  120kg N,  40 kg  P2O5, 20 kg K2O/ha 

SK Nagar 

 Brassica carinata (PC-6) 2762* 2337 2009 2369 

Brassica napus (GSC-7) 903 788 779 823 

Brassica juncea (GDM-4) 2716 1521 1441 1893 
Mean 2127 1549 1410 - 

CD (p=0.05) B. spp=385 PM=255   

   DOS: Oct 10; DOT: Oct 30, Recommended fertility level-  50 kg N,  50 kg  P2O5, 0 K2O/ha 

Varanasi 

 Brassica carinata (PC-6) 1598 1785 1916 1766 

Brassica napus (GSC-7) 1107 1344 1561 1338 

Brassica juncea (Giriraj) 1861 2140 2330 2110 
Mean 1522 1756 1936 - 
CD (p=0.05) B. spp=222 PM=136 B spp x PM=NS PM x B spp=NS 

   DOS: Oct 30; DOT: Nov 12, Recommended fertility level-  80 kg N,  40 kg  P2O5, 40 K2O/ha 

*:45x15cm, #: Transplanting 

Table 3.5.4 Seed yield (kg/ha) of Brassica sp as influenced by planting method during 2018-19.  

Brassica sp 
Planting method (PM) 

30x15 45x45
#
 60x60

#
 Mean 

Sriganganagar 

Brassica carinata (PC-6) 2284 2114 1929 2109 

Brassica napus (GSC-7) 1482 1867 1528 1626 

Brassica juncea (RGN 73) 2469 2438 2207 2371 
Mean 2078 2140 1888 - 
CD (p=0.05) B. spp=457 PM=190 Interaction=NS  

    DOS: Oct 02; DOT: Oct 30, Recommended fertility level-  75 kg N, 40 kg P2O5 /ha 

Imphal 

 Brassica carinata (PC-6) 1205* 981 900 1029 

Brassica napus (GSC-7) 1681 1244 1091 1339 

Brassica juncea (NRCHB-101) 1744 844 722 1104 

Mean 1544 1023 904 - 
CD (p=0.05) B. spp=168 PM=108 B spp x PM=187 PM x B spp=225 

   DOS: Nov 08; DOT: Nov 30, Recommended fertility level-  60 kg N,  30 kg  P2O5, 30 K2O/ha 

*:45x15cm 

Table 3.5.5  Seed yield (kg/ha) of Brassica spp as influenced by plant geometry and age of seedling for 

transplanting during 2018-19 at Ludhiana.  

Brassica spp. Age of seedlings for 

transplanting 

Spacing (cm) Seed yield 

(kg/ha) 
  

Brassica napus (GSC-7) 

  

Direct sowing 2003 

21 45 x 15 1805 

21 30 x 30 1616 

21 45 x 45 1619 

 30 45 x 15 1839 
Brassica carinata (PC-6) 

 

Direct sowing 1615 

21 45 x 15 1361 

21 30 x 30 1164 

21 45 x 45 1370 
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 30 45 x 15 1300 
Brassica juncea (RLC-3) Direct sowing 1698 

21 45 x 15 1263 

21 30 x 30 1017 

21 45 x 45 1022 

 30 45 x 15 1167 

CD (p=0.05) 200 
DOS: Oct 27; DOT: Nov 17, Recommended fertility level-  100 kg N,  30 kg  P2O5, 15 K2O/ha 

 

3.6 Enhancing of water use efficiency in rapeseed-mustard under rain fed conditions. 

The experiment was started during 2017-18 to enhance the water productivity in mustard 

under rainfed conditions. The results revealed that, application of hydrogel 5 kg/ha at sowing along 

with foliar spray of salicylic acid 200 ppm at flowering and siliqua formation stages recorded the 

highest seed yield of mustard at KDW, KNG, LDH, HSR, BAW, SGN, JOB, NAG, DOL, KAN, 

KOT, VAR, SHL and BHU of 1323, 967, 2087, 2886, 2313, 2999, 1942, 1395, 1432, 1806, 2584, 

1678, 1173 and 770 kg/ha, respectively. Whereas, at CHT & Kalyani,  application of hydrogel 5 

kg/ha+salicylic acid 100 ppm and at IARI only salicylic acid 100 ppm at flowering and siliqua 

formation stages recorded the highest seed yield of 1332 & 1689 and 2359 kg/ha, respectively 

(Table 3.6.1 &2). 

Table 3.6.1: Seed yield (kg/ha) of rapeseed-mustard as influenced by agro-chemicals (Zone I, II & IV) 

during 2018-19  

Treatment 
Seed Yield (Kg/ha) 

KDW KNG LDH CHT IARI HSR BAW SGN JOB NAG 

Control   1210 756 1308 1032 1172 2093 1772 2556 1106 822 

Hydrogel (H) @ 2.5 

kg/ha    1248 800 

 

1582 

 

1142 2161 2473 2046 2743 1388 896 

H @ 5.0 kg/ha 1282 900 1759 1148 2040 2764 2100 2852 1460 1076 

Salcylic acid (S.A.)100 

ppm at Flowering and 

Siliqua formation 
1215 839 1539 1199 2359 2379 1961 2968 1382 981 

S.A.200 ppm at 

Flowering and 

Siliqua formation 
1230 850 1745 1195 1918 2531 1985 2805 1391 1061 

H @ 2.5 kg/ha   + S.A. 

100 ppm at Flowering 

and Siliqua formation 
1266 800 1952 1252 2314 2581 2194 2914 1788 1162 

H @ 2.5 kg/ha   + S.A. 

200 ppm at Flowering 

and Siliqua formation 
1286 783 2055 1208 2329 2667 2268 2992 1798 1180 

H @ 5.0 kg/ha+ 

S.A.100 ppm at 

Flowering and Siliqua 

formation 

1302 817 2016 1332 2192 2783 2264 2938 1898 1249 

H @ 5.0 kg/ha  + S.A. 

200 ppm at Flowering 

and Siliqua formation 

1323 967 2087 1309 2153 2886 2313 2999 1942 1395 

CD (p=0.05) N.S 46 406 169 494 412 103 NS 156 250 

DOS Oct 19 Nov 09 Oct 05   Oct 15 Oct 15 Oct 13 Oct 18 Oct 29 Oct 20 Oct 30 

(N,:P2O5 : K2O:S 

kg/ha) 
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Table 3.6.2 Seed yield (kg/ha) of rapeseed-mustard as influenced by agro-chemicals (Zone-III & V) 

during 2018-19  

Treatment 
Seed Yield (Kg/ha) 

DOL KAN KOT JHANSI VAR IMP KNK SHL BHU KALYANI 

Control   869 1445 2154 1154 892 1183 327 858 484 911 

Hydrogel (H) @ 2.5 

kg/ha    
1000 1482 2213 1251 922 1250 1749 956 589 1203 

H @ 5.0 kg/ha 1064 1509 2263 1303 1096 1266 1981 991 675 1543 

Salcylic acid (S.A.)100 

ppm at Flowering and 

Siliqua formation 
1135 1537 2200 1090 1256 1301 1848 985 577 1344 

S.A.200 ppm at 

Flowering and 

Siliqua formation 
1175 1565 2223 1114 1333 1518 1748 1000 617 1439 

H @ 2.5 kg/ha   + S.A. 

100 ppm at Flowering 

and Siliqua formation 
1204 1639 2399 1285 1346 1639 1727 1041 639 1503 

H @ 2.5 kg/ha   + S.A. 

200 ppm at Flowering 

and Siliqua formation 
1311 1704 2464 1112 1390 1558 1999 1093 675 1605 

H @ 5.0 kg/ha+ 

S.A.100 ppm at 

Flowering and Siliqua 

formation 

1284 1731 2575 1014 1490 1355 1959 1122 731 1689 

H @ 5.0 kg/ha  + S.A. 

200 ppm at Flowering 

and Siliqua formation 
1432 1806 2584 1047 1678 1343 1943 1173 770 1513 

CD (p=0.05) 180 107 367 174 156 288 290 238 122 118 

DOS Nov 10 Nov 12 Oct 22 Nov 26 Nov 03 Nov 08 Nov 01 Oct 25 Dec 04 Nov 13 

(N,:P2O5 : K2O:S 

kg/ha) 
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Disease Scenario  

During 2018-19, moderate to severe occurrence of Alternaria blight was recorded at SHL, 

DOL, LDH, JHS, HSR, NDH, VAR and PNT. However, low to the medium severity of Alternaria 

blight was recorded from BPR and SGN. White rust appeared in moderate to severe form at MOR and 

NDH while low to moderate at PNT, SGN, LDH and BPR. Low to medium prevalence of DM was 

observed at the cotyledonary stage at JHS and PNT. Powdery mildew severity was moderate to high 

at JHS, SKN, MOR and low at JAG and BPR. Low to moderate incidence of Sclerotinia rot was 

observed at NDH, MOR, PNT, SGN, LDH and VAR. Different trials were on dates as given below: 

 

Centre 

Date of sowing of different trials 

4.1 4.2 4.3 4.4 4.5 4.6 4.9 

PNT (A) 22.10.2018 

(B) 22.10.2018 

22.10.2018 22.10.2018 22.10.2018 25.10.2018 25.10.2018 18.10.2018 

HSR (A) 13.11.2.18 13.11.2018 13.11.2018 13.11.2018 13.11.2018 13.11.2018 08.10.2018 

LDH 
(A) 04.11.2018 

(B) 04.11.2018 
04.11.2018 04.11.2018 - 04.11.2018 04.11.2018 - 

SGN 
(A) 27.10.2018 

27.10.2018 27.10.2018 - - 27.10.2018 01.11.2018 

NDH 
(A) 3.11.2018 

03.11.2018 - - - - - 

MOR (A) 05.11.2018 

(B) 05.11.2018 

05.11.2018 06.11.2018 06.11.2018 - 06.11.2018 11.11.2018 

SKN (A)19.11.2018 19.11.2018 - - - 19.11.2018 30.10.2018 

JAG (A)15.11.2018 15.12.2018 - - - 05.12.2018 05.12.2018 

DOL 
(A) 08.11.2018 

(B) 08.11.2018 
09.11.2018 09.11.2018 - 08.11.2018 09.11.2018 10.11.2018 

SHL 
(A) 27.10.2018 

(B) 27.10.2018 
30.10.2018 29.10.2018 - 29.10.2019 26.10.2018 08.11.2018 

BPR (A) 26.10.2018 - - - 26.10.2018 - 26.10.2018 

JHS (A) 30.10.2018 30.10.2018 - - - - - 

KPR 
(A) 22.11.2018 

- 22.11.2018 - - 22.11.2018 - 

VAR 
(A)  02.11.2018 

16.11.2018 - - - 16.11.2018 - 

4.1. Screening of Brassica germplasm and breeding materials  

Natural conditions: DOL, PNT, MOR, JAG, LDH, SGN, SHL, NDH, JHS, HSR, DOL, KPR, VAR, 

SKN and BPR. 

 Artificial conditions: AB: DOL, MOR, PNT, LDH and SHL WR: PNT, MOR, HSR and LDH DM: 

PNT SR: LDH, HSR, MOR, PNT and BPR. 

35 strains including 8 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 

4. Plant Pathology 
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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. 

Observations on Alternaria blight on leaves (ABL), WR, DM, PM and SR were recorded at 

75 and/or 90-100 days after sowing (DAS). Number of staghead and Alternaria pod blight (ABP) 

severity/incidence were recorded 15 days before harvest. The results are given in Table 4.1.1-5. 

WR: Under natural condition 71J0002 (Bj), AKMS 8141, GSH 1754 (Bn), and RTM 1624 (E. sativa) 

were found resistant at all six locations. Entries including RAUDT 14-09, TS-38 of B. rapa var Toria 

escaped WR infection at most of the locations. Under artificial condition GSH 1754, AKMS 1841 

(Bn) and 71J0002, RLC 3, RCH 1, RLC 7 of B. juncea were found resistant to WR at HSR, PNT and 

LDH. 

DM: None of the entries of B. juncea showed tolerance to DM at PNT and JHS. 

PM: None of the entries of B. juncea were tolerant at JHS, SKN, JAG, MOR and BPR. 

SR: DRMR 2017-15, RGN 394, RH 1326, RLC 7, RCH 1 and RMWR 09-1 were tolerant to SR 

under natural condition (4 locations). 

4.2. Uniform Disease Nursery for major diseases 

Locations: SHL, MOR, DOL, NDH, PNT, HSR, LDH, VAR, JHS and SGN. 

61 entries, including 9 checks, were sown in a single 3-m row with two replications in RCBD. 

Susceptible checks were sown after every two test rows. Artificial inoculation of Alternaria brassicae 

(AB) and Albugo candida (WR) was done following standard procedure to record their reaction. 

Observations on DM and PM were also recorded under natural infection conditions (Tables 4.2.1-4).  

WR: PDZ 2, PDZ 3, DRMRIJ-12-39, DRMR 2018-41, DRMRIJ-12-26, DRMRIJ-12-28, DRMRIJ-

12-37, DRMRIJ-12-44, DRMRSJ-22, DRMRSJ-18, DRMRSJ-26, PDZ 7, PDZ 5, PRD 14-16, 

DRMRSJ-1, DRMRSJ-34, DRMR-2018-37 and DRMRSJ-21 of B. juncea showed resistance reaction 

to WR under natural conditions.  

4.3 National Disease Nursery (NDN) for Alternaria blight   

Locations: PNT, DOL, HSR, LDH, MOR, KPR and SHL.  

 28 strains were sown in paired rows of 3 m length. Observation on AB was recorded on 

leaves 75, 100 DAS at siliquae formation stage and 15 days before harvesting under artificial 

inoculation conditions. Reaction to WR, DM, SR and PM was also recorded under natural conditions 

(Table 4.3.1-2).  

DRMR-2018-37, DRMRSJ-22, DRMRSJ-18, DRMRSJ-21, DRMRSJ-34, DRMRSJ-26, 

DRMRSJ-25, DRMR 5206 and DRMR 2018-41 of B. juncea showed resistant reaction to WR except 

PNT centre.  

4.4 National Disease Nursery (NDN) for white rust  

Locations:PNT, MORand HSR  

 70 genotypes, including 3 checks, were sown in paired-row of 3 m length between susceptible 

check. Observation for WR on leaves and staghead 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). DRMRJA 35, DRMRIJ 12-26, DRMRIJ 12-39, PDZ-3 strains of B. juncea 



PP 3 

 

showed immune reaction to WR at three locations. Some of the promising strains sowing resistance to 

WR were DRMRIJ 12-21, DRMR-5206, RH 1400, RH 1700, and DRMRIJ 12-48 (3 locations).  

DRMRIJ 12-26, DRMRIJ 12-39, and DRMRMJA-35 were found consistently resistant to WR during 

2014-15, 2015-16, 2016-17 and 2017-18. 

PM: DRMRSJ-21 and RH 1700 of B. juncea showed resistance to PM at MOR. 

4.5 National Disease Nursery (NDN) for Sclerotinia Rot 

Locations: PNT, HSR, LDH, BPR and SHL 

 15 strains including 3 checks were sown in paired rows of 3 m length between susceptible 

check (Rohini) and NRCYS-5-2. Stem inoculation was done to ensure SR infection. Sclerotinia rot 

was recorded prior to harvest. In addition, reaction to AB, WR, DM and PM was also recorded (Table 

4.5.1-2). DRMRSJ-25 and DRMRSJ-22 (B. juncea) showed a resistant reaction to WR at PNT, HSR 

and LDH. DRMRSJ-22 and DRMR 5206 showed tolerance to SR with small lesion size and <50% 

incidence under artificial conditions. 

4.6 Screening of IVT entries of Brassica against different diseases  

Locations: MOR, DOL, SHL, PNT, HSR, LDH, KPR, VAR, SGN, SKN and JAG 

Total 129 strains including 7 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 Alternaria blight on leaves, WR, DM, PM, SR and BR were recorded 

at 75 and 100 DAS. Number of staghead and Alternaria pod blight incidence 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: Nine entries were found resistant to WR at three locations, JGS-12-3, HNS 1102, GSH-1717, 

PYS-2016-8, AKGS-8217, YSKM 18-1, GSH-1699, GSH-1707 and AKGS-8146. Almost all the 

entries of B. rapa var. Toriaand B. rapa var Yellow Sarson, B. napus escaped WR infection.   

PM: AKGS-8217, GSH-1699, AKGS-8146 and GSH-1707 showed tolerance to PM. 

4.7 Standardization of differential hosts for identification of races in A. candida 

The reaction of 11 rapeseed-mustard genotypes was recorded against 4 isolates of Albugo 

candida (PNT, HSR) at PNT and HSR. Genotype DRMRIJ 12-40 gave resistant reaction against 4 

isolate at PNT, HSR and BPR. While, genotypes EC 399301, RH-30 and DRMRAB-753 were found 

susceptible reaction against all 4 isolates of A. candida at 3 locations (Table.4.7.1). 

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

PNT 

Experiments on the epidemiology of foliar diseases of rapeseed-mustard were laid out using 

cv. Varuna and Kranti was sown on eight different dates at the weekly interval starting from October 

01 to November 19 without adopting any protection measures against pest and diseases (Table 4.8). 

Downy mildew disease first appeared 10 DAS on Oct 12, Oct 22 and Nov 12 sown crop 

whereas, on Oct 01 sown crop the disease appeared 19 DAS on both the cultivars. The white rust 

disease first appeared 30 DAS on Nov 21 sown crop during 2017-18 while 45 DAS on Oct 1, Oct 22, 

Oct 29 and continued up to 54 DAS on Nov 19 sown crop during 2018-19. Alternaria blight disease 

was first noticed 53 DAS on Oct 15, Oct 29 and Nov 19 instead of 44 DAS on leaves on Nov 07 sown 

crop on both the cultivars last year. While, on Oct 01 sown crop, the disease appeared very late i.e. 67 
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DAS same as last year. The Alternaria blight on pods first appeared 88 DAS on late (Nov 19) sown 

crop. On early (Oct 08) sown crop, the symptoms on pod appeared late after 120 days of sowing.  

 

SHL 

 Experiment was laid out with cv. Varuna and TM 2. The crop was sown with 7 dates of 

sowing started from Oct 08 to Nov. 19 at weekly intervals. AB was first observed at 66 DAS in Oct 

08 seeded crop while it was appeared in 39 DAS in Nov 19 sown crop. Maximum disease severity 

was at 100 DAS (40.6%) in Nov 19 on cv TM 2 (Table 4.8). Maximum yield was recorded in Oct 19 

sown cv Varuna (16.7 q/ha) while in TM 2 it was 12.5 q/ha (Oct 29). 

SKN 

Experiments were laid out with cv. Varuna and GM 2 sown on 8 dates of sowing started from 

Oct 01 to Nov. 19 at weekly intervals. Powdery mildew disease appeared at 83 DAS instead of 76 

DAS last year first on Nov 19 sown crop of Varuna and 88 DAS in Nov 19 sown GM 2 continued to 

progress up to 114 DAS. The maximum disease severity was observed 98% in Nov 19 followed 95% 

in Nov 12 sown Varuna. The maximum reduction in seed yield was observed in late sown crop (Table 

4.8).   

MOR 

Experiments on the epidemiology of foliar diseases of rapeseed-mustard were laid out with 

cv. Varuna and Rohini. The crop was sown with 8 dates of sowing started from Oct 01 to Nov. 19 at 

weekly intervals. Alternaria blight appeared 68 DAS in Nov 12 and Nov 19 sown Rohini while 

appeared 100 DAS in Oct 01 sown both cultivars. 

WR severity was appeared first on 48 DAS in Nov 19 and appeared till 90 DAS in Oct 01 

sown crop. WR disease severity was maximum upto 43.6% in Nov 19 sown crop both in Varuna and 

Rohini (Table 4.8). 

PM was observed first 83 DAS and was maximum 47.1 % reported in cv Rohini at 130 DAS 

in Nov 19, sown crop. SR incidence appeared between 80-102 DAS first in late sown and delayed in 

optimum sowing dates. 

DOL 

Experiment was laid out with cv. Varuna and Rajendra Suflam. The crop was sown with 8 

dates of sowing started from Oct 01 to Nov 19 at weekly intervals. AB was first observed at 38 DAS 

in Nov 19 sown both Varuna and Rajendra Suflam, while appeared late in early sown Oct 01 sown 

crop (89 DAS). The disease continued to progress up to 140 DAS on leaves on both the cultivars 

(Table 4.8).  

 

4.9 Testing of IDM module for major rapeseed-mustard diseases 

Locations:BPR,LDH,DOL, JAG,MOR, PNT, SHL,HSR and SGN 

 The experiment was conducted in plot size 15x7m with 45x20 cm spacing in three 

replications. Variety DRMRIJ 31 was used in the experiment sown between 10-20 Oct using 

recommended fertilizer doses. After 100-days of sowing, 20 plants from each replication showing 

disease symptoms were tagged for observation and yield assessment in the experiment.  

AB, WR, DM, PM, SR diseases were observed in integrated disease management practices 

and farmer’s practices to standardise the best integrated disease management module. Module 
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includes seed treatment with Trichoderma harzianum @10g/ kg seed, soil application of Trichoderma 

(1 kg/ 50 kg FYM), basal application of zinc sulphate @ 15 kg/ h + S (dose as per location 

recommendation) + boron (10 kg borax/ ha), line sowing 45 x 20 cm spacing, no irrigation during 25
th
 

to 15
th
 Jan. AB severity recorded from 1.8% at BPR to 26.7% at PNT in module while in farmers 

practices severity ranged from minimum 1.8% at BPR to highest at PNT (33.3%). Similarly, WR 

severity was recorded minimum 2.1 % at LDH and maximum 44.0 % at MOR in farmer’s practices 

while low at BPR (0.6%) and maximum at 29.6% at SGN in module. SR disease was also reduced 

from 26.9% in farmer’s practices to 1.5% in module at SGN likewise 51.7% in farmer’s practices to 

10.0% in module at MOR. As per results, we found the significant increase in yield by using IDM 

module over farmer’s practices (Table 4.9.1-3). 

Survey of farmer’s field for disease outbreak 

HSR 

Survey was conducted to observe the presence and severity of diseases of Indian mustard at 

nearly 30 locations in major mustard growing regions of Haryana. WR disease appeared in second 

week of January. WR disease severity ranged between 0-10% at farmers field, however up to 15-20% 

white rust severity was noticed at Hisar, Dadri and Bhiwani districts. AB remained low as disease 

severity ranged 0-5% throughout the state. Bacteria stalk rot was noticed at few locations after first 

irrigation in low lying areas. Incidence of SR was also low throughout state ranging between 0-4% 

due to dry and cool weather conditions. Low intensity of PM disease appeared in late sown conditions 

in Haryana.  

MOR  

The overall pressure of foliar disease like ABL and ABP was low to moderate at the farmers 

field, ABL first appeared on Oct. 10 and pod blight in traces. White-rust first appeared on Dec 17 with 

high to very high in medium to late sown crop where as the incidence of staghead disease was seen on 

after 5 Feb in late sown crop. Sclerotinia rot was observed on 15 Jan. at farmer’s field. While, PM 

disease was first appeared on Feb 8, and found high pressure in late sown crop. 

SKN 

Survey for disease outbreak at farmer’s field was conducted. Powdery mildew was observed 

in severe form on late sown crops while in timely sown crop, powdery mildew disease severity was 

observed between 10-15%. 

PNT 

Downy mildew disease first appeared at cotyledonary stage on Oct 20, 2018, 

WR appeared on Nov 15, 2018 and AB disease on leaves was observed on Dec 6, 

2018 while on pod AB was appeared on Jan 29, 2019. Sclerotinia rot was initially 

observed on Jan 10, 2019. The first appearance of bacterial blight disease was 

observed on Nov 15, 2018. The weather condition was not much favorable to 

diseases. WR was more severe between Jan 15-25, 2019 while AB during Feb 20-25, 

2019. Staghead due to WR+DM was also observed in few plants. SR was more severe 

during Feb 5-10, 2019. 
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Table 4.1.1: Reaction of oilseed Brassica germplasm to Alternaria Blight under natural condition 

Code No. Entries 
% ABL (75 DAS) % ABL (100 DAS) 

SHL DOL Mean MOR JHS NDH PNT HSR DOL LDH KPR VAR Mean BPR SGN 

SBG-18-01 
DRMR 

2017-15 
25.5 29.3 27.4 20.0 23.6 30.0 17.5 21.1 36.4 31.6 40.2 44.4 30.6 1.9 1.1 

SBG-18-02 MCP 626  26.2 27.0 26.6 14.9 5.1 32.8 17.5 20.5 34.7 32.1 36.7 40.0 27.4 3.2 0.0 

SBG-18-03 
DRMR 
1153-12 

23.5 29.0 26.3 18.4 15.0 33.3 22.5 29.5 38.5 36.4 25.0 37.8 29.7 3.2 12.9 

SBG-18-04 GSH 1754  26.5 22.6 24.6 0.0 14.9 18.9 5.0 8.9 31.4 21.2 6.2 20.0 15.8 0.6 27.6 

SBG-18-05 71 J 0002 27.3 28.4 27.8 3.8 13.7 17.8 22.5 12.8 38.7 29.7 8.6 37.8 22.7 2.8 14.2 

SBG-18-06 RH 1550 26.2 39.3 32.7 9.1 11.6 22.2 17.5 30.0 44.3 26.1 6.4 28.9 23.4 1.5 11.3 

SBG-18-07 PHR 2 25.3 26.7 26.0 2.0 15.5 42.2 15.0 18.9 38.4 31.6 0.0 15.6 22.1 1.9 10.9 

SBG-18-08 RGN 368 26.0 35.6 30.8 14.9 35.1 36.9 27.5 36.7 41.3 41.2 26.0 37.8 35.3 2.8 10.7 

SBG-18-09 
DRMR 

2035 
27.2 28.4 27.8 12.0 25.9 37.2 17.5 20.0 38.8 32.1 18.9 37.8 28.5 3.6 10.7 

SBG-18-10 RGN 394  26.5 28.4 27.4 8.0 2.6 44.4 27.5 17.8 37.3 40.3 12.0 35.6 27.2 3.2 0.0 

SBG-18-11 RL 1359 26.7 27.3 27.0 10.9 29.8 34.4 25.0 34.5 31.5 33.9 19.9 20.0 28.6 2.8 13.3 

SBG-18-12 RTM 1624 26.6 21.9 24.2 20.0 16.4 12.7 50.0 - 35.3 28.0 32.2 80.0 36.4 0.0 31.6 

SBG-18-13 DLSC 1 17.2 27.1 22.1 2.3 3.3 20.5 12.5 6.7 35.6 18.4 7.4 71.1 21.9 1.1 10.7 

SBG-18-14 TS- 38 32.7 24.3 28.5 6.0 30.5 19.4 32.5 35.6 35.7 34.0 4.2 84.4 34.5 0.7 29.3 

SBG-18-15 YSB 9 26.4 25.3 25.8 6.0 25.6 19.4 27.5 33.4 35.7 28.6 12.3 64.4 30.9 0.0 14.4 

SBG-18-16 RH 919 27.2 23.8 25.5 14.9 29.6 32.2 22.5 30.0 32.9 32.5 23.6 64.4 33.5 2.4 0.0 

SBG-18-17 RH 1326 26.4 26.3 26.3 16.0 2.2 23.9 20.0 31.1 37.1 30.0 18.2 46.7 26.1 1.6 32.4 

SBG-18-18 PRO 5222 26.3 35.8 31.0 14.9 1.1 23.3 27.5 24.5 43.3 21.9 12.6 46.7 25.1 2.1 15.6 

SBG-18-19 71J0003 26.6 27.6 27.1 10.9 22.3 32.2 25.0 35.6 34.5 21.4 28.2 42.2 30.2 2.0 10.0 

SBG-18-20 
RH 1599-

41 
25.6 30.5 28.0 3.8 18.9 21.6 22.5 31.7 39.6 26.8 0.0 51.1 26.5 2.4 32.7 

SBG-18-21 NPJ 216 22.9 25.2 24.0 5.1 24.2 27.8 27.5 30.0 38.9 24.7 20.6 24.4 27.3 1.2 0.7 

SBG-18-22 LES 54 26.2 31.8 29.0 3.8 19.8 34.4 20.0 28.9 39.4 26.9 9.4 24.4 25.4 2.8 0.0 

SBG-18-23 RLC 7 24.7 30.6 27.6 1.8 24.7 30.0 25.0 15.6 37.8 21.2 8.2 24.4 23.4 2.4 12.2 

SBG-18-24 NPJ 203 25.5 30.7 28.1 10.0 20.1 19.4 22.5 32.2 40.2 28.7 22.2 28.9 26.8 2.2 28.9 

SBG-18-25 
RAUDT 

14-09 
33.4 32.0 32.7 5.1 21.3 25.5 35.0 40.0 40.3 26.1 15.2 46.7 31.3 1.6 52.9 

SBG-18-26 PT 303 34.3 34.0 34.2 3.8 21.5 21.1 40.0 42.2 44.2 26.3 17.2 51.1 32.9 1.3 42.4 

SBG-18-27 RH 923 26.4 27.8 27.1 3.6 47.7 36.7 25.0 27.8 38.3 26.6 7.2 46.7 32.0 3.2 11.8 

SBG-18-28 GSL 1 22.2 23.3 22.8 2.0 1.6 22.2 12.5 7.8 32.4 22.1 9.6 60.0 21.0 1.4 12.4 

SBG-18-29 
AKMS 

8141  
25.3 21.5 23.4 1.8 2.2 25.5 10.0 8.9 31.3 20.5 0.0 15.6 14.2 1.3 30.9 

SBG-18-30 LES 57  25.7 28.4 27.0 18.2 16.0 32.2 22.5 28.9 39.0 33.7 39.7 24.4 29.6 4.4 52.4 

SBG-18-31 RTM 314 22.5 31.3 26.9 10.9 19.7 21.6 55.0 - 39.4 33.7 24.6 80.0 39.1 0.0 52.9 

SBG-18-32 Rohini 27.2 33.4 30.3 14.9 22.8 23.9 20.0 36.7 42.2 26.9 34.4 42.2 31.1 4.8 10.7 

SBG-18-33 RLC 3 23.5 30.9 27.2 17.1 24.2 35.5 30.0 16.8 44.4 25.6 23.9 42.2 30.3 2.0 26.7 

SBG-18-34 RCH 1 22.5 26.8 24.6 12.0 22.4 33.3 27.5 18.9 37.7 23.4 16.4 42.2 27.7 2.8 28.9 

SBG-18-35 
RMWR 09-
1 

25.2 33.4 29.3 9.1 22.0 34.4 22.5 30.0 41.3 25.7 6.2 20.0 25.3 2.3 12.9 

CD(P=0.05) 1.8 1.7 

 

1.6 4.3 3.6 8.6 4.1 1.9 4.0 2.3 5.6 

 

1.0 3.3 

CV(%)   2.9 2.6 4.7 14.1 - 17.3 6.8 2.4 6.0 13.5 6.5 3.2 7.0 

Check: Rohini, RL 1359 (SC); DRMR-2035 (RC); PHR-2 (TC-AB); GSL-1, DLSC-1 (RC-WR); YSB-9 (SC); PT-303 (RC-WR); RTM-314 (SC) 
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Table 4.1.2: Reaction of oilseed Brassica germplasm to Alternaria Pod Blight under natural 

condition 

Entries 
% ABP (15 days before harvest) 

JHS HSR DOL Mean PNT SGN LDH SHL (100) 

DRMR 2017-15 13.7 16.8 18.3 16.3 32.5 0.0 12.9 17.8 

MCP 626  7.2 15.6 17.3 13.4 17.5 0.0 12.0 16.6 

DRMR 1153-12 15.6 22.2 18.1 18.6 17.5 8.7 18.7 20.5 

GSH 1754  15.9 6.7 13.4 12.0 12.5 24.7 15.1 19.1 

71 J 0002 15.7 10.6 18.3 14.9 17.5 3.6 24.0 18.5 

RH 1550 9.2 20.5 29.4 19.7 17.5 0.0 20.9 17.6 

PHR 2 16.3 15.6 18.4 16.8 12.5 17.3 22.0 18.2 

RGN 368 20.9 29.5 26.3 25.6 10.0 27.8 20.7 20.2 

DRMR 2035 20.0 16.8 19.5 18.8 17.5 28.2 24.9 16.3 

RGN 394  1.8 13.4 18.7 11.3 17.5 13.3 22.6 14.7 

RL 1359 21.2 24.5 17.3 21.0 17.5 10.0 17.1 18.3 

RTM 1624 15.3 -  14.3 14.8 45.0 23.8 30.0 17.2 

DLSC 1 1.9 5.0 17.3 8.1 7.5 22.2 7.8 7.3 

TS- 38 26.5 25.1 15.1 22.2 37.5 29.6 21.6 20.2 

YSB 9 26.5 23.4 15.2 21.7 37.5 24.9 16.8 18.2 

RH 919 23.4 22.2 14.6 20.1 12.5 8.4 14.5 17.6 

RH 1326 2.2 18.9 16.6 12.6 12.5 29.1 15.1 17.8 

PRO 5222 0.0 17.8 26.3 14.7 17.5 31.6 21.5 16.3 

71J0003 16.2 30.0 18.3 21.5 17.5 12.4 16.5 15.9 

RH 1599-41 14.8 21.1 19.5 18.5 37.5 13.8 14.5 14.7 

NPJ 216 17.6 25.1 15.4 19.4 12.5 1.3 13.0 17.4 

LES 54 15.2 20.0 19.7 18.3 22.5 0.0 13.1 16.4 

RLC 7 20.8 10.0 18.3 16.4 17.5 13.8 15.3 16.8 

NPJ 203 16.6 22.2 19.6 19.5 17.5 29.8 16.1 17.4 

RAUDT 14-09 16.5 33.4 21.8 23.9 17.5 47.1 18.5 20.3 

PT 303 16.6 30.0 19.5 22.0 37.5 45.8 19.0 21.2 

RH 923 18.0 21.1 18.5 19.2 17.5 15.1 14.4 17.2 

GSL 1 2.4 7.3 13.2 7.6 7.5 11.6 16.1 16.2 

AKMS 8141  1.4 6.7 12.7 6.9 22.5 45.3 15.4 17.9 

LES 57  10.1 20.0 18.6 16.2 17.5 50.4 21.5 15.2 

RTM 314 17.7  - 21.9 19.8 47.5 51.1 22.9 15.5 

Rohini 20.2 28.9 23.6 24.2 17.5 10.0 18.7 16.3 

RLC 3 17.9 13.4 22.1 17.8 22.5 31.6 21.7 17.4 

RCH 1 18.8 11.7 17.5 16.0 22.5 14.2 21.1 16.2 

RMWR 09-1 12.0 25.1 24.4 20.5 37.5 15.6 21.4 15.7 

CD(P=0.05) 4.5 4.9 2.0 

  

7.4 4.2 4.1 2.2 

CV(%)   19.1 9.5 3.9 16.8 8.6 8.1 4.5 
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Table 4.1.3: Reaction of oilseed Brassica germplasm to WR and SR (natural condition) 

Entries 

% WR severity Staghead % SR incidence  

MOR NDH Mean PNT SGN LDH BPR JHS MOR SGN LDH JHS NDH MOR PNT SGN LDH VAR 

DRMR 2017-15 20.0 31.1 25.6 20.0 12.2 2.0 1.6 25.3 0.0 0.0 0.0 8.8 4.1 0.0 13.5 0.0 0.0 0.0 

MCP 626  33.6 25.0 29.3 17.5 9.8 3.9 1.6 0.0 16.7 0.0 1.5 0.0 0.0 2.5 5.2 6.4 0.0 30.0 

DRMR 1153-12 34.9 21.7 28.3 30.0 25.8 5.3 2.8 0.0 18.5 0.0 2.0 0.0 8.7 2.5 6.4 3.4 0.0 0.0 

GSH 1754  0.0 0.0 0.0 0.0 0.0 0.0 0.0 31.2 0.0 0.0 0.0 14.8 7.6 7.5 3.9 3.7 0.0 25.0 

71 J 0002 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.5 12.5 3.1 0.0 0.0 0.0 

RH 1550 31.3 32.2 31.8 27.5 0.0 15.0 1.6 23.5 8.1 0.0 3.1 14.3 5.9 7.5 9.7 3.5 0.0 0.0 

PHR 2 15.1 44.5 29.8 15.0 28.0 24.0 1.4 0.0 0.0 4.1 0.0 0.0 3.2 5.0 0.0 8.2 0.0 30.0 

RGN 368 34.0 38.9 36.5 32.5 42.7 16.3 1.5 13.7 29.2 12.1 0.0 14.9 0.0 5.0 4.3 3.5 0.0 0.0 

DRMR 2035 2.0 20.0 11.0 5.0 0.0 2.1 0.7 24.4 0.0 0.0 0.0 15.5 0.0 2.5 0.0 3.9 0.0 0.0 

RGN 394  9.3 19.5 14.4 15.0 9.3 0.0 0.5 1.7 8.0 3.9 0.0 0.0 0.0 0.0 9.7 0.0 4.1 0.0 

RL 1359 16.2 31.1 23.7 35.0 0.0 18.7 2.8 16.3 6.0 0.0 4.7 10.5 3.4 7.5 9.7 0.0 62.6 5.0 

RTM 1624 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.9 0.0 0.0 0.0 8.9 20.9 37.5 25.2 38.1 0.0 42.5 

DLSC 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0 3.1 0.0 25.0 8.2 5.3 47.5 

TS- 38 0.0 0.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.3 50.0 24.8 22.5 14.3 52.5 

YSB 9 0.0 17.3 8.7 2.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 14.6 60.0 10.5 4.5 0.0 25.0 

RH 919 19.0 26.0 22.5 22.5 13.3 10.4 1.5 0.0 7.6 4.0 2.7 0.0 0.0 10.0 8.4 7.9 0.0 0.0 

RH 1326 34.2 32.2 33.2 17.5 30.0 6.9 2.0 2.4 21.9 4.1 1.5 0.0 0.0 7.5 1.7 0.0 0.0 0.0 

PRO 5222 0.0 27.8 13.9 12.5 30.4 1.4 0.0 1.6 0.0 4.7 0.0 1.9 0.0 2.5 5.5 0.0 0.0 25.0 

71J0003 19.8 32.2 26.0 27.5 0.0 5.5 1.6 0.0 20.6 0.0 1.5 0.0 0.0 5.0 3.7 0.0 5.6 5.0 

RH 1599-41 12.9 23.3 18.1 17.5 32.4 5.4 0.6 0.0 12.2 3.9 1.8 0.0 0.0 2.5 8.0 13.4 0.0 5.0 

NPJ 216 10.9 23.3 17.1 20.0 0.0 4.4 1.4 0.0 6.7 0.0 1.2 0.0 0.0 0.0 9.7 0.0 9.1 30.0 

LES 54 14.5 25.6 20.0 5.0 0.0 8.9 1.4 0.0 0.0 0.0 1.7 0.0 0.0 2.5 9.5 0.0 4.2 25.0 

RLC 7 9.8 23.4 16.6 17.5 11.3 0.0 0.8 0.0 0.0 0.0 1.3 0.0 0.0 0.0 13.0 0.0 4.2 0.0 

NPJ 203 10.9 31.1 21.0 25.0 8.2 14.8 1.6 0.0 0.0 0.0 1.4 0.0 0.0 22.5 12.4 5.7 13.1 0.0 

RAUDT 14-09 0.0 0.0 0.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.6 22.5 11.6 24.9 1.9 25.0 

PT 303 0.0 0.0 0.0 7.5 0.0 0.0 0.0 0.0 0.0 3.5 0.0 0.0 15.0 20.0 18.4 24.3 19.3 0.0 

RH 923 16.0 35.8 25.9 20.0 10.7 12.0 1.2 0.0 0.0 0.0 0.0 0.0 0.0 7.5 12.1 4.0 0.0 0.0 

GSL 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0 12.3 17.4 3.9 30.0 

AKMS 8141  0.0 27.2 13.6 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 14.5 3.8 4.2 0.0 

LES 57  34.0 28.6 31.3 17.5 8.7 12.2 2.0 0.0 27.0 4.6 1.9 0.0 0.0 0.0 17.4 4.6 12.1 0.0 

RTM 314 0.0 22.2 11.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.6 27.5 24.3 29.7 65.6 47.5 

Rohini 34.5 31.1 32.8 17.5 9.3 15.2 2.0 0.0 15.5 4.1 1.6 0.0 0.0 2.5 17.1 9.9 6.9 7.0 

RLC 3 0.0 21.1 10.6 2.5 9.1 0.0 0.0 0.0 0.0 4.3 0.0 0.0 0.0 5.0 18.4 4.3 0.0 0.0 

RCH 1 0.0 25.6 12.8 0.0 33.8 0.0 0.0 0.0 0.0 3.7 0.0 0.0 0.0 0.0 20.2 0.0 4.4 0.0 

RMWR 09-1 4.0 28.9 16.5 15.0 30.9 0.9 0.0 2.2 0.0 19.3 0.0 0.0 0.0 0.0 10.5 11.6 0.0 0.0 

CD(P=0.05) 2.1 3.6 
  

8.2 2.4 5.4 2.1 2.7 2.7 1.2 1.6 2.2 5.6 9.0 12.2 2.9 6.1 2.3 

CV(%)   6.8 - 28.6 9.1 28.2 12.3 31.1 15.6 11.6 24.7 44.1 - 33.5 54.8 11.6 31.8 8.7 
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Table 4.1.4: Reaction of oilseed Brassica germplasm to powdery mildew and downy mildew (natural condition) 

 

Entries 

% PM severity 

 (75 DAS) 

% PM severity  

(100 DAS) 
% DM severity (20 DAS) 

JAG JHS SKN MOR Mean JAG BPR JHS PNT 

DRMR 2017-15 7.5 19.1 90.0 34.7 47.9 11.0 2.4 10.6 47.5 

MCP 626  0.0 42.8 85.0 21.1 49.6 0.0 1.7 4.9 42.5 

DRMR 1153-12 11.0 22.5 75.0 17.1 38.2 12.5 2.8 19.7 42.5 

GSH 1754  0.0 34.5 20.0 6.2 20.2 0.0 0.0 4.4 0.0 

71 J 0002 8.0 27.5 65.0 8.0 33.5 12.5 2.8 6.7 52.5 

RH 1550 6.5 33.1 100.0 20.0 51.0 9.0 1.7 11.8 52.5 

PHR 2 21.0 26.9 100.0 6.2 44.4 24.5 1.3 4.2 20.0 

RGN 368 23.0 38.3 90.0 12.0 46.8 26.0 2.4 22.0 37.5 

DRMR 2035 22.5 23.0 75.0 8.0 35.3 25.5 2.1 5.4 27.5 

RGN 394  7.5 25.9 85.0 16.8 42.6 10.0 2.8 2.6 55.0 

RL 1359 23.5 17.1 90.0 14.0 40.4 26.5 2.4 15.0 37.5 

RTM 1624 27.5 25.1 0.0 0.0 8.4 31.0 0.0 2.8 0.0 

DLSC 1 24.0 3.3 0.0 0.0 1.1 27.0 0.0 0.0 0.0 

TS- 38 21.0 1.4 85.0 0.0 28.8 24.0 0.5 0.0 0.0 

YSB 9 15.0 3.5 65.0 0.0 22.8 16.5 0.5 2.5 52.5 

RH 919 13.5 1.8 85.0 10.0 32.3 16.5 2.4 16.9 32.5 

RH 1326 13.0 34.1 65.0 13.1 37.4 16.0 1.9 0.0 32.5 

PRO 5222 30.0 3.0 95.0 10.9 36.3 32.5 1.6 2.8 37.5 

71J0003 37.5 19.0 85.0 17.1 40.4 41.5 1.7 14.9 35.0 

RH 1599-41 31.0 22.0 65.0 16.0 34.3 35.0 1.3 14.6 27.5 

NPJ 216 26.5 20.2 75.0 12.0 35.7 30.0 0.8 5.9 57.5 

LES 54 30.0 16.7 65.0 17.1 32.9 35.0 2.4 4.8 50.0 

RLC 7 22.5 16.8 75.0 10.9 34.2 27.5 3.0 5.8 62.5 

NPJ 203 21.0 22.2 75.0 14.0 37.1 25.0 1.6 31.0 27.5 

RAUDT 14-09 16.5 24.9 65.0 0.0 30.0 17.5 0.0 12.3 0.0 

PT 303 19.0 19.1 - 0.0 9.6 21.0 1.1 20.6 17.5 

RH 923 21.5 32.6 85.0 3.8 40.5 22.5 2.4 6.5 42.5 

GSL 1 24.0 18.7 20.0 5.1 14.6 27.5 0.7 4.2 0.0 

AKMS 8141  27.0 18.6 45.0 6.9 23.5 28.5 0.7 0.0 0.0 

LES 57  26.5 14.0 75.0 26.0 38.3 29.0 2.4 11.9 52.5 

RTM 314 12.0 31.9 5.0 0.0 12.3 15.0 0.0 2.5 0.0 

Rohini 0.0 23.1 100.0 24.0 49.0 0.0 1.3 7.6 47.5 

RLC 3 5.0 25.2 85.0 10.0 40.1 8.0 1.6 3.0 42.5 

RCH 1 0.0 18.4 90.0 22.9 43.8 0.0 2.8 5.3 37.5 

 RMWR 09-1 5.0 25.6 75.0 23.8 41.5 6.5 2.5 6.9 52.5 

CD(P=0.05) 42.4 4.5 10.2 1.7 

 

48.8 3.3 3.2 5.5 

CV (%)   71.4 12.7 7.2 4.7 71.4 12.7 24.1 8.0 
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Table 4.1.5: Reaction of oilseed Brassica germplasm to Alternaria Blight (artificial condition) 

Entries 

% ABL severity  (75 DAS) % ABL severity (100 DAS) % ABP (100 DAS) 
% ABP  
(15 DAS) 

SHL DOL Mean MOR PNT DOL LDH Mean DOL LDH Mean SHL PNT 

DRMR 2017-15 30.1 31.7 30.9 19.9 45.0 42.9 50.8 46.2 20.7 18.4 19.5 19.9 37.5 

MCP 626  29.2 29.5 29.3 15.1 47.5 38.5 50.4 45.5 19.5 16.7 18.1 18.4 22.5 

DRMR 1153-12 27.6 32.3 29.9 21.1 42.5 42.9 50.7 45.4 20.7 21.9 21.3 22.7 22.5 

GSH 1754  30.7 25.3 28.0 0.0 22.5 35.4 25.5 27.8 16.3 16.7 16.5 21.4 15.0 

71 J 0002 31.2 36.5 33.8 2.9 40.0 47.5 35.6 41.0 20.7 25.3 23.0 23.4 22.5 

RH 1550 31.7 42.4 37.1 10.0 47.5 52.3 37.2 45.7 30.6 23.5 27.1 19.8 14.0 

PHR 2 29.2 29.9 29.5 2.2 32.5 41.0 47.7 40.4 20.7 26.1 23.4 21.9 22.5 

RGN 368 30.3 39.4 34.8 15.0 37.5 48.8 53.4 46.6 28.8 24.2 26.5 23.6 22.5 

DRMR 2035 31.2 31.3 31.2 10.9 37.5 42.2 48.8 42.8 21.6 25.9 23.8 18.9 27.5 

RGN 394  30.1 35.7 32.9 9.1 40.0 45.2 58.7 48.0 25.4 26.2 25.8 16.7 25.0 

RL 1359 30.8 34.0 32.4 10.0 42.5 43.5 39.1 41.7 23.9 26.2 25.1 21.1 22.5 

RTM 1624 30.3 34.3 32.3 20.5 52.5 44.3 63.8 53.5 22.1 31.6 26.8 19.4 37.5 

DLSC 1 19.8 34.6 27.2 2.0 22.5 44.3 26.7 31.2 23.4 10.5 17.0 9.3 12.5 

TS- 38 38.3 32.1 35.2 8.0 37.5 41.5 59.7 46.2 22.2 25.9 24.0 23.0 27.5 

YSB 9 30.3 32.6 31.4 6.2 32.5 42.9 45.6 40.3 22.2 22.7 22.4 21.5 25.0 

RH 919 30.4 30.0 30.2 15.8 42.5 39.3 43.5 41.8 21.6 18.7 20.1 20.5 22.5 

RH 1326 29.8 34.4 32.1 15.8 47.5 44.2 38.2 43.3 23.4 19.9 21.7 20.3 27.5 

PRO 5222 31.4 42.8 37.1 14.2 42.5 52.6 33.6 42.9 33.7 22.3 28.0 18.8 22.5 

71J0003 28.7 34.8 31.7 10.0 35.0 44.2 35.4 38.2 25.3 21.2 23.2 19.4 22.5 

RH 1599-41 29.8 37.8 33.8 5.1 42.5 46.9 42.5 44.0 26.3 15.6 21.0 16.6 32.5 

NPJ 216 30.1 32.0 31.0 5.3 42.5 40.6 40.7 41.3 22.3 20.6 21.5 20.0 25.0 

LES 54 32.7 38.9 35.8 4.0 37.5 48.6 46.6 44.2 26.4 20.2 23.3 18.2 27.5 

RLC 7 29.4 37.7 33.5 2.2 40.0 46.3 36.7 41.0 24.0 21.7 22.9 19.3 25.0 

NPJ 203 30.3 37.6 33.9 10.9 42.5 46.3 39.5 42.8 25.7 26.5 26.1 19.3 25.0 

RAUDT 14-09 37.2 38.8 38.0 5.1 37.5 47.3 51.7 45.5 30.1 29.1 29.6 23.5 22.5 

PT 303 36.9 37.7 37.3 4.0 42.5 46.7 53.8 47.7 22.2 29.6 25.9 23.7 37.5 

RH 923 29.3 31.3 30.3 2.0 37.5 41.1 52.4 43.7 20.6 19.6 20.1 19.1 27.5 

GSL 1 26.2 26.2 26.2 2.0 27.5 36.2 41.7 35.1 15.7 23.1 19.4 18.8 22.5 

AKMS 8141  29.3 24.5 26.9 2.2 15.0 34.2 31.7 27.0 13.8 21.3 17.5 20.2 12.5 

LES 57  29.5 31.7 30.6 20.0 37.5 40.1 50.4 42.7 20.7 23.4 22.0 18.2 22.5 

RTM 314 26.8 35.4 31.1 10.9 35.0 45.2 54.9 45.0 24.3 29.5 26.9 18.7 22.5 

Rohini 30.0 36.6 33.3 16.2 37.5 47.1 43.7 42.8 27.4 25.1 26.2 17.7 17.5 

RLC 3 29.3 34.3 31.8 16.7 35.0 44.3 45.2 41.5 25.2 23.1 24.2 19.3 22.5 

RCH 1 27.5 29.5 28.5 10.9 37.5 40.1 43.6 40.4 20.4 22.1 21.2 18.2 27.5 

RMWR 09-1 29.8 36.6 33.2 7.8 37.5 46.7 55.2 46.5 27.4 25.7 26.5 17.8 37.5 

CD(P=0.05) 2.4 2.2 

  

1.8 6.0 1.9 6.6 
  

2.5 5.2 

  

2.4 8.4 

CV (%)   3.5 3.0 5.3 7.7 2.3 7.6 4.3 8.9 4.4 17.0 
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Table 4.1.6: Reaction of oilseed Brassica germplasm to WR, SR, PM and DM (artificial condition) 

Entries 

% WR  

(75 DAS) 

% WR severity 

 (100 DAS) 
Staghead % Sclerotinia rot  

% DM      

(20 DAS) 

MOR PNT HSR LDH Mean MOR LDH LDH BPR HSR           Mean MOR PNT 
lesion in cms 

PNT 
LDH BPR 

DRMR 2017-15 22.9 27.5 12.3 1.8 13.9 3.3 1.7 95.0 40.9 40.6 58.8 0.0 15.9 15.2 23.2 52.5 

MCP 626  34.9 22.5 8.9 2.8 11.4 29.0 0.0 100.0 26.1 25.8 50.6 7.5 20.2 10.4 12.0 47.5 

DRMR 1153-12 35.8 20.0 40.0 13.7 24.6 25.0 2.4 80.0 40.7 45.2 55.3 0.0 12.5 8.4 13.1 45.0 

GSH 1754  0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 23.2 12.9 45.4 2.5 5.8 10.0 6.3 0.0 

71 J 0002 0.0 2.0 0.0 0.0 0.7 0.0 0.0 90.0 33.3 51.3 58.2 12.5 3.8 15.7 4.3 62.5 

RH 1550 24.9 27.5 31.1 20.3 26.3 15.8 2.9 85.0 30.3 34.8 50.0 7.5 9.7 12.0 4.2 57.5 

PHR 2 17.1 17.5 10.0 19.4 15.6 9.2 0.0 80.0 53.6 52.3 62.0 10.0 0.0 14.9 4.3 22.5 

RGN 368 34.9 30.0 43.4 20.5 31.3 33.3 4.5 90.0 28.4 78.9 65.8 7.5 7.8 9.5 7.6 42.5 

DRMR 2035 16.9 5.0 18.9 4.8 9.6 0.0 3.0 90.0 50.0 73.9 71.3 12.5 9.1 13.4 6.3 32.5 

RGN 394  10.9 17.5 0.0 1.5 6.3 16.3 0.0 90.0 40.9 34.3 55.1 15.0 7.6 7.5 7.2 60.0 

RL 1359 18.5 30.0 46.7 22.2 33.0 10.9 1.6 95.0 33.3 41.0 56.4 10.0 20.0 10.5 6.7 45.0 

RTM 1624 0.0 0.0 0.0 0.0 0.0 0.0 0.0 95.0 35.4 92.0 74.1 55.0 18.1 17.2 10.1 0.0 

DLSC 1 0.0 1.0 0.0 0.0 0.3 0.0 0.0 50.0 40.7 18.9 36.5 5.0 21.4 1.4 9.3 0.0 

TS- 38 0.0 7.5 0.0 0.0 2.5 0.0 0.0 100.0 39.3 76.0 71.8 80.0 14.6 16.0 8.2 0.0 

YSB 9 0.0 5.0 0.0 0.0 1.7 0.0 0.0 95.0 26.4 80.9 67.4 52.5 12.5 16.7 4.5 57.5 

RH 919 21.1 32.5 33.4 27.0 31.0 18.5 2.7 95.0 25.9 54.9 58.6 10.0 16.6 10.3 5.4 37.5 

RH 1326 35.8 27.5 32.2 14.8 24.8 36.5 0.0 90.0 34.4 55.8 60.1 17.5 21.8 13.4 5.5 37.5 

PRO 5222 0.0 20.0 30.0 9.7 19.9 0.0 1.5 95.0 49.4 41.7 62.0 15.0 25.6 4.7 7.6 45.0 

71J0003 22.7 25.0 40.0 16.5 27.2 27.8 0.0 100.0 38.1 72.0 70.0 15.0 3.9 9.1 11.2 37.5 

RH 1599-41 14.9 27.5 38.9 16.9 27.8 27.4 1.0 100.0 53.6 74.9 76.2 27.5 19.1 19.4 9.8 30.0 

NPJ 216 11.8 22.5 35.6 7.7 21.9 15.8 0.0 100.0 41.5 59.4 67.0 15.0 22.6 12.2 9.7 57.5 

LES 54 10.9 12.5 31.1 21.4 21.7 0.0 2.9 90.0 25.9 54.8 56.9 22.5 17.6 13.5 8.2 52.5 

RLC 7 10.9 5.0 0.0 0.0 1.7 0.0 0.0 80.0 48.4 59.1 62.5 7.5 18.4 11.8 6.9 62.5 

NPJ 203 11.8 30.0 36.7 20.2 29.0 0.0 2.1 90.0 22.5 41.2 51.2 30.0 29.7 13.1 7.2 30.0 

RAUDT 14-09 0.0 10.0 0.0 0.0 3.3 0.0 0.0 95.0 23.6 83.7 67.4 37.5 23.6 19.0 4.9 0.0 

PT 303 0.0 7.5 0.0 0.0 2.5 0.0 0.0 100.0 34.5 80.4 71.6 82.5 25.0 11.1 9.3 20.0 

RH 923 18.4 25.0 31.2 20.8 25.7 0.0 0.0 90.0 29.7 51.7 57.1 25.0 55.7 19.1 6.8 47.5 

GSL 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 85.0 28.0 19.0 44.0 22.5 5.6 15.4 6.1 0.0 

AKMS 8141  0.0 0.0 0.0 0.0 0.0 0.0 0.0 95.0 35.9 36.6 55.8 32.5 12.7 10.2 9.5 0.0 

LES 57  35.6 25.0 30.0 23.7 26.2 32.9 0.0 90.0 38.2 51.5 59.9 22.5 23.8 7.9 12.2 57.5 

RTM 314 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 59.8 95.7 85.2 47.5 20.2 17.6 15.9 0.0 

Rohini 36.2 27.5 33.4 20.3 27.1 23.6 1.8 100.0 27.7 71.0 66.2 7.5 17.5 13.9 9.6 52.5 

RLC 3 0.0 7.5 0.0 0.0 2.5 0.0 0.0 95.0 37.0 53.6 61.9 2.5 10.3 22.8 8.8 47.5 

RCH 1 0.0 2.0 0.0 0.0 0.7 0.0 0.0 100.0 30.3 46.2 58.8 10.0 8.9 24.6 9.8 42.5 

RMWR 09-1 6.0 17.5 35.6 2.2 18.4 0.0 3.6 90.0 39.3 32.5 53.9 12.5 14.0 12.9 13.9 52.5 

CD(P=0.05) 6.0 7.6 3.4 4.1 
  

5.3 1.6 - 2.9 9.4 

  

7.3 21.3 6.6 - 7.0 

CV (%)   18.1 23.0 8.8 15.9 22.4 24.4 14.7 3.8 9.6 14.4 67.8 24.6 - 9.2 
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Table4.2.1: Reaction of oilseed Brassica germplasm against Alternaria blight in UDN (natural condition) 

Code No. Entries 

% ABL 

75 DAS 100 DAS 

SHL MOR DOL NDH PNT HSR DOL LDH VAR Mean JHS SGN 

UDN-18-01 DRMR 2018-44 22.3 10.0 16.1 22.2 17.5 16.8 26.2 28.8 64.4 29.3 19.3 6.2 

UDN-18-02 PAB-14-26 18.2 8.0 14.7 27.8 22.5 22.2 26.2 38.1 57.8 32.4 17.8 10.9 

UDN-18-03 PAB-14-5 20.1 15.8 11.5 30.6 20.0 20.0 21.2 21.7 64.4 29.7 15.6 25.8 

UDN-18-04 PAB-14-11 23.4 12.0 9.5 33.4 22.5 30.0 19.4 44.6 68.9 36.5 23.5 28.9 

UDN-18-05 DRMRSJ-26 20.8 2.0 11.4 21.1 22.5 21.1 19.4 37.6 46.7 28.1 22.0 16.2 

UDN-18-06 PAB-14-25 19.4 10.9 11.5 31.1 27.5 23.4 19.5 27.5 42.2 28.5 18.3 14.0 

UDN-18-07 PAB-14-10 21.4 8.0 17.5 33.4 20.0 18.9 26.4 37.6 55.6 32.0 22.0 13.6 

UDN-18-08 DRMRSJ-25 20.8 4.0 17.2 31.2 25.0 17.8 26.2 29.7 60.0 31.6 25.2 10.7 

UDN-18-09 DRMR 5206 20.8 3.8 14.1 32.3 32.5 16.8 24.2 35.4 46.7 31.3 17.9 30.0 

UDN-18-10 RMM 10-11 24.2 6.0 17.5 33.3 30.0 32.2 26.4 48.0 46.7 36.1 27.2 6.9 

UDN-18-11 RMM 10-12 27.7 17.1 11.9 25.0 37.5 33.4 21.2 38.6 55.6 35.2 16.6 34.7 

UDN-18-12 PDZ-4 26.5 4.0 23.1 26.7 32.5 20.0 32.8 45.6 55.6 35.5 19.4 9.6 

UDN-18-13 DRMRSJ-18 20.6 8.0 11.5 45.6 37.5 21.1 19.5 40.9 55.6 36.7 3.2 12.7 

UDN-18-14 PDZ-5 23.5 12.0 23.3 30.0 35.0 15.6 32.8 42.9 60.0 36.0 18.0 0.0 

UDN-18-15 PRD-14-6 24.0 16.1 14.9 30.0 35.0 33.4 24.4 29.7 55.6 34.7 31.7 29.6 

UDN-18-16 PDZ-3 23.8 3.8 23.3 30.0 32.5 24.5 32.8 37.3 55.6 35.4 22.0 9.3 

UDN-18-17 DRMRSJ-20 20.3 5.1 11.4 30.0 27.5 22.2 19.7 23.6 77.8 33.5 28.9 33.1 

UDN-18-18 PDZ-2 22.8 2.2 24.9 18.9 27.5 17.8 34.0 36.8 77.8 35.5 24.5 42.0 

UDN-18-19 PDZ-7 23.5 3.8 24.9 21.7 32.5 26.7 34.0 30.4 68.9 35.7 30.9 30.9 

UDN-18-20 DRMRSJ-21 20.6 1.8 18.3 33.3 27.5 18.9 28.5 21.8 75.6 34.3 16.1 43.1 

UDN-18-21 DRMRIJ-12-37 24.4 16.0 15.4 36.7 27.5 27.2 22.6 34.2 75.6 37.3 17.1 49.8 

UDN-18-22 DRMRIJ-12-52 20.3 16.2 15.5 35.0 30.0 23.4 22.6 31.4 77.8 36.7 29.4 45.6 

UDN-18-23 DRMRSJ-1 22.8 14.9 16.4 19.4 22.5 22.2 25.7 28.2 75.6 32.3 31.0 30.9 

UDN-18-24 DRMRIJ-12-27 22.2 12.0 17.7 27.8 30.0 16.8 26.4 33.8 64.4 33.2 16.8 48.4 

UDN-18-25 DRMR-M-18-1 24.6 18.9 22.6 31.1 37.5 31.2 30.2 34.4 77.8 40.4 19.8 49.3 

UDN-18-26 DRMRSJ-32 27.2 10.0 24.7 23.4 32.5 32.2 33.0 26.8 77.8 37.6 24.2 46.0 

UDN-18-27 DRMRSJ-31(18-1-1) 24.7 5.1 19.7 31.1 32.5 21.1 28.6 26.6 77.8 36.3 32.7 48.9 

UDN-18-28 DRMRIJ-12-26 18.8 4.0 19.5 15.0 25.0 20.5 30.2 23.2 55.6 28.2 38.7 28.9 

UDN-18-29 DRMRIJ-12-28 21.4 6.0 14.2 34.4 37.5 23.4 24.2 23.0 68.9 35.2 34.9 32.2 

UDN-18-30 DRMRSJ-22 23.0 3.8 15.5 27.2 27.5 22.2 25.5 21.7 64.4 31.4 30.5 5.8 

UDN-18-31 NDRS 2009-1-2 23.6 20.0 13.0 17.8 27.5 31.2 21.3 45.6 64.4 34.6 22.2 33.8 

UDN-18-32 NDYS-424 24.4 19.8 15.4 30.0 40.0 33.4 23.3 28.1 55.6 35.0 6.4 44.4 

UDN-18-33 DRMRSJ-33 21.3 18.9 14.9 36.7 32.5 31.7 22.3 36.7 64.4 37.4 2.0 51.3 

UDN-18-34 DRMRSJ-34 20.4 18.9 15.0 32.2 27.5 18.9 22.1 31.0 64.4 32.7 12.9 46.2 

UDN-18-35 DRMR 2018-35 20.1 17.8 15.3 36.7 32.5 14.5 24.3 49.0 77.8 39.1 2.2 47.6 

UDN-18-36 NDRS-2011 20.2 18.2 22.4 22.2 32.5 36.7 28.5 56.4 77.8 42.3 1.7 38.9 

UDN-18-37 DRMRSJ-42 24.7 17.8 19.7 33.4 37.5 33.4 25.4 23.6 68.9 37.0 41.9 32.4 

UDN-18-38 DRMR 2018-37 22.8 21.1 24.4 25.5 30.0 28.9 32.6 27.2 55.6 33.3 28.4 11.1 

UDN-18-39 NDRS 2008-1 21.2 14.7 13.1 33.3 30.0 32.2 22.1 25.3 64.4 34.6 18.3 28.9 

UDN-18-40 DRMR 2018-41 19.9 20.2 11.4 38.9 37.5 17.8 21.1 22.4 60.0 32.9 11.0 26.7 

UDN-18-41 RL 1359 21.7 20.4 15.4 32.2 27.5 34.5 24.2 52.0 95.6 44.3 25.5 32.9 

UDN-18-42 PT 303 30.7 9.1 13.1 32.2 45.0 33.4 22.2 52.5 88.9 45.7 18.6 32.2 

UDN-18-43 PHR 2 26.2 8.2 16.3 31.1 20.0 30.0 25.3 44.4 57.8 34.8 14.6 4.0 

UDN-18-44 DLSC 1 14.1 18.7 14.9 8.9 10.0 8.9 22.5 17.9 60.0 21.4 15.4 0.0 

UDN-18-45 Rohini 21.4 16.4 17.5 28.9 30.0 32.2 26.4 50.2 60.0 37.9 16.1 2.4 

UDN-18-46 DRMRIJ-12-44 20.6 11.2 22.4 36.7 32.5 20.0 30.2 46.2 46.7 35.4 4.7 6.7 

UDN-18-47 DRMR 2035 26.2 20.2 24.8 30.0 30.0 23.4 33.2 55.8 68.9 40.2 32.2 9.1 

UDN-18-48 GSL 1 24.2 0.0 24.4 29.4 17.5 7.3 32.2 49.3 97.8 38.9 33.0 29.3 

UDN-18-49 YSB 9 29.7 0.0 25.5 13.4 35.0 31.7 35.3 43.4 97.8 42.7 19.4 32.0 

UDN-18-50 RTM 314 24.5 20.0 8.4 16.7 42.5 - 16.3 56.1 86.7 43.7 30.8 26.9 

UDN-18-51 JMM-991 23.0 18.9 11.9 34.5 32.5 21.1 21.1 26.3 91.1 37.8 22.2 4.7 

UDN-18-52 NDRE 8-14-1 23.5 17.1 11.4 27.8 27.5 35.6 20.1 42.4 93.3 41.1 19.8 32.7 

UDN-18-53 RMT-10-15 20.6 0.0 14.4 23.3 45.0 38.9 24.5 55.9 75.6 43.9 21.2 40.9 

UDN-18-54 RMM-10-1-1 23.1 20.0 14.4 24.5 37.5 33.4 24.5 41.8 86.7 41.4 20.6 30.0 

UDN-18-55 RMWR-09-1 24.2 10.9 11.9 31.1 37.5 28.9 23.2 42.3 77.8 40.1 21.2 38.9 

UDN-18-56 RMT-10-17 25.6 20.0 11.7 21.1 42.5 40.0 19.8 56.7 82.2 43.7 19.0 49.3 

UDN-18-57 DRMR-2019 24.5 15.0 11.7 38.9 32.5 25.1 19.8 32.0 77.8 37.7 29.2 28.7 

UDN-18-58 RMM-09-06 19.4 20.0 11.4 43.3 37.5 29.5 21.1 36.1 77.8 40.9 27.5 46.9 

UDN-18-59 DRMR-2035 21.2 20.0 16.3 27.2 27.5 22.2 25.8 51.0 60.0 35.6 16.6 46.7 

UDN-18-60 RMWR-09-2 26.2 18.9 14.9 34.5 32.5 20.0 25.5 54.5 55.6 37.1 18.8 52.9 

UDN-18-61 DRMRIJ-12-39 25.3 17.1 14.4 16.1 22.5 16.8 24.2 50.7 55.6 31.0 18.2 44.2 

C(P=0.05) 2.2 1.5 2.9 4.4 10.0 4.5 2.1 4.8 3.9 

 

5.9 3.3 

CV (%) 3.8 3.8 6.1 - 16.5 7.5 3.4 6.4 2.8 17.7 5.4 

Check: Rohini, RL 1359 (SC); DRMR-2035 (RC); PHR-2 (TC-AB), GSL-1 (RC-WR); DLSC-1 (RC-WR); YSB-9 (SC); PT-303 (RC-WR); RTM-314 (SC) 
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Table4.2.2: Reaction of oilseed Brassica germplasm against Alternaria Pod blight in Uniform Disease Nursery (natural condition) 
 

Entries 

% ABP 

POD (15 Days Before Harvest) 

PNT HSR LDH Mean JHS SGN DOL 
SHL  

(100 DAS) 

DRMR 2018-44 12.5 11.7 20.6 14.9 17.4 8.9 10.3 16.2 

PAB-14-26 35.0 17.8 13.4 22.1 14.1 3.6 10.3 14.2 

PAB-14-5 17.5 13.4 17.8 16.2 10.9 34.7 7.4 16.8 

PAB-14-11 20.0 22.2 22.9 21.7 17.1 38.7 7.1 16.3 

DRMRSJ-26 12.5 12.8 23.5 16.3 13.4 11.8 7.4 14.6 

PAB-14-25 22.5 17.8 21.8 20.7 7.7 12.0 7.4 15.2 

PAB-14-10 32.5 14.5 23.1 23.4 12.0 10.4 9.6 16.5 

DRMRSJ-25 22.5 11.7 20.4 18.2 17.7 4.2 9.4 16.8 

DRMR 5206 22.5 13.4 23.9 19.9 13.5 18.7 9.2 15.9 

RMM 10-11 25.0 27.2 22.9 25.0 20.8 2.9 10.1 16.3 

RMM 10-12 27.5 25.1 27.1 26.6 6.9 34.2 8.8 17.5 

PDZ-4 22.5 16.8 21.7 20.3 11.1 5.6 17.5 18.3 

DRMRSJ-18 25.0 20.0 24.2 23.1 1.8 8.2 7.4 16.7 

PDZ-5 22.5 10.6 21.0 18.0 18.4 0.0 17.5 14.5 

PRD-14-6 32.5 26.7 21.7 27.0 21.6 21.6 10.3 14.9 

PDZ-3 22.5 17.8 21.6 20.6 20.9 4.4 17.5 14.6 

DRMRSJ-20 12.5 15.6 21.5 16.5 23.6 8.9 7.4 16.2 

PDZ-2 12.5 11.7 19.6 14.6 15.5 6.7 17.7 15.3 

PDZ-7 22.5 22.2 21.0 21.9 24.1 20.4 17.7 14.3 

DRMRSJ-21 22.5 13.4 18.8 18.2 14.1 32.9 10.1 15.6 

DRMRIJ-12-37 27.5 21.1 18.0 22.2 17.6 29.1 10.9 14.5 

DRMRIJ-12-52 17.5 12.8 20.5 16.9 20.0 24.0 10.9 14.3 

DRMRSJ-1 27.5 15.6 24.4 22.5 24.2 0.0 10.9 16.1 

DRMRIJ-12-27 22.5 13.4 26.3 20.7 14.1 30.4 12.4 13.5 

DRMR-M-18-1 22.5 25.1 18.1 21.9 9.2 35.8 17.6 14.5 

DRMRSJ-32 12.5 26.7 22.3 20.5 12.2 36.9 18.2 15.5 

DRMRSJ-31(18-1-1) 32.5 16.8 24.4 24.6 25.4 33.8 12.3 15.2 

DRMRIJ-12-26 32.5 20.0 21.4 24.6 30.6 12.0 12.3 14.6 

DRMRIJ-12-28 42.5 17.8 18.7 26.3 27.3 19.6 11.0 15.6 

DRMRSJ-22 27.5 18.9 18.1 21.5 19.1 0.0 10.9 13.6 

NDRS 2009-1-2 32.5 23.4 21.6 25.8 13.5 11.3 9.5 14.3 

NDYS-424 22.5 22.2 23.8 22.8 6.3 11.1 10.9 13.2 

DRMRSJ-33 27.5 25.1 18.0 23.5 1.7 41.8 10.7 13.8 

DRMRSJ-34 22.5 12.3 21.4 18.7 17.6 31.1 10.7 14.0 

DRMR 2018-35 17.5 10.6 28.1 18.7 1.7 24.9 10.9 13.7 

NDRS-2011 27.5 31.7 25.2 28.1 0.0 20.4 17.6 14.3 

DRMRSJ-42 27.5 28.9 20.1 25.5 35.8 8.7 12.3 13.5 

DRMR 2018-37 25.0 23.4 25.1 24.5 23.7 0.0 17.6 14.5 

NDRS 2008-1 25.0 26.7 19.7 23.8 23.5 23.8 9.5 15.5 

DRMR 2018-41 22.5 15.6 20.5 19.5 8.0 10.2 8.7 16.2 

RL 1359 32.5 30.0 29.2 30.6 16.5 11.3 10.9 14.3 

PT 303 37.5 29.5 26.9 31.3 13.1 27.8 9.5 20.3 

PHR 2 22.5 22.2 18.5 21.1 9.6 0.0 10.9 15.5 

DLSC 1 7.5 6.7 10.2 8.1 12.4 0.0 10.7 8.7 

Rohini 25.0 27.2 20.5 24.2 10.0 0.0 12.4 14.6 

DRMRIJ-12-44 32.5 13.4 26.5 24.1 2.8 10.2 17.6 15.5 

DRMR 2035 25.0 18.9 30.6 24.8 25.4 9.6 17.6 17.1 

GSL 1 17.5 5.0 33.3 18.6 24.4 31.8 17.6 15.6 

YSB 9 37.5 25.1 25.2 29.3 10.6 12.7 20.1 22.9 

RTM 314 47.5 - 31.5 39.5 22.0 0.0 6.0 14.3 

JMM-991 22.5 13.4 21.6 19.2 21.1 4.2 8.5 11.3 

NDRE 8-14-1 32.5 30.0 21.7 28.1 20.1 26.9 8.5 14.3 

RMT-10-15  42.5 31.7 28.7 34.3 20.4 29.6 8.7 13.6 

RMM-10-1-1 42.5 26.7 27.7 32.3 14.3 9.6 8.7 15.1 

RMWR-09-1  27.5 23.4 21.5 24.1 20.8 9.3 8.5 12.8 

RMT-10-17 32.5 28.4 24.6 28.5 14.3 23.6 7.4 14.3 

DRMR-2019  27.5 20.0 24.3 23.9 29.5 8.9 7.4 13.6 

RMM-09-06  27.5 21.1 28.0 25.5 20.8 2.4 7.4 14.6 

DRMR-2035  32.5 18.9 22.3 24.6 12.0 7.1 10.3 14.8 

RMWR-09-2  37.5 15.6 20.2 24.4 14.0 38.7 10.3 13.7 

DRMRIJ-12-39 32.5 11.7 31.3 25.2 10.1 31.6 8.7 14.7 

CD(P=0.05) 3.5 5.0 3.2 

  

3.6 2.5 2.8 2.0 

CV (%)   6.6 9.7 5.6 14.3 5.9 7.2 4.4 

 

 

 



PP 14 

 

Table 4.2.3: Reaction of oilseed Brassica germplasm to white rust and Sclerotinia rot under UDN (natural condition) 

Entries 

% WR  Stage head  

(100 DAS) 
% SR 

75 DAS 100 DAS 

MOR NDH PNT HSR LDH Mean SGN SGN LDH MOR NDH MOR PNT SGN VAR 

DRMR 2018-44 19.6 27.8 20.0 0.0 3.3 12.8 0.0 0.0 2.4 8.4 0.0 0.0 0.0 0.0 0.0 

PAB-14-26 35.3 27.8 20.0 31.1 17.0 24.0 10.0 4.2 5.3 27.8 0.0 10.0 0.0 4.2 0.0 

PAB-14-5 1.4 27.8 20.0 5.0 1.1 13.5 28.7 12.6 1.2 0.0 0.0 0.0 9.0 4.2 0.0 

PAB-14-11 33.3 33.9 25.0 40.0 20.9 29.9 12.9 0.0 0.0 26.0 0.0 17.5 4.8 4.5 0.0 

DRMRSJ-26 0.0 11.7 20.0 1.7 0.0 8.4 0.0 0.0 0.0 0.0 0.0 0.0 7.1 0.0 20.0 

PAB-14-25 31.8 28.3 22.5 25.1 17.1 23.3 8.4 3.6 0.0 13.8 0.0 0.0 9.9 3.6 15.0 

PAB-14-10 21.2 31.7 15.0 8.4 3.7 14.7 9.8 0.0 0.0 9.2 0.0 0.0 0.0 3.3 10.0 

DRMRSJ-25 0.0 20.0 20.0 0.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 20.5 0.0 0.0 

DRMR 5206 0.0 19.5 27.5 0.0 0.0 11.8 28.2 4.5 0.0 0.0 0.0 0.0 20.5 4.5 15.0 

RMM 10-11 17.1 12.2 25.0 38.9 15.7 23.0 0.0 0.0 4.4 0.0 0.0 0.0 11.6 0.0 0.0 

RMM 10-12 33.8 31.1 25.0 41.1 14.7 28.0 9.8 0.0 2.7 18.2 0.0 0.0 9.7 8.3 5.0 

PDZ-4 0.0 30.6 10.0 1.7 0.0 10.6 0.0 0.0 0.0 0.0 0.0 0.0 11.6 0.0 10.0 

DRMRSJ-18 17.3 8.3 17.5 0.0 0.0 6.5 47.6 26.1 0.0 0.0 0.0 0.0 7.6 7.4 0.0 

PDZ-5 6.4 0.0 17.5 2.8 0.0 5.1 0.0 0.0 1.9 0.0 0.0 0.0 5.5 7.8 10.0 

PRD-14-6 35.8 25.0 1.0 30.0 27.4 20.8 12.4 0.0 4.3 30.9 0.0 0.0 12.4 0.0 15.0 

PDZ-3 0.0 0.0 30.0 0.0 0.0 7.5 0.0 0.0 0.0 0.0 0.0 0.0 9.3 0.0 20.0 

DRMRSJ-20 13.4 19.4 17.5 2.8 11.5 12.8 13.1 0.0 0.0 0.0 0.0 0.0 3.7 4.3 0.0 

PDZ-2 0.0 0.0 5.0 5.0 0.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 4.7 0.0 15.0 

PDZ-7 0.0 15.0 2.5 1.7 0.0 4.8 0.0 0.0 0.0 0.0 0.0 0.0 4.4 3.9 5.0 

DRMRSJ-21 0.0 13.9 15.0 2.8 0.0 7.9 7.6 0.0 0.0 0.0 0.0 0.0 6.3 4.9 10.0 

DRMRIJ-12-37 0.0 7.2 5.0 0.0 0.0 3.1 28.9 4.4 0.0 0.0 4.1 0.0 3.7 0.0 10.0 

DRMRIJ-12-52 2.3 27.8 22.5 26.7 10.9 22.0 11.3 0.0 2.0 0.0 0.0 5.0 22.4 4.8 0.0 

DRMRSJ-1 8.2 7.8 10.0 10.6 0.0 7.1 10.2 8.3 3.6 0.0 0.0 0.0 14.9 0.0 10.0 

DRMRIJ-12-27 14.2 18.3 12.5 8.9 0.0 9.9 29.8 3.9 0.0 0.0 0.0 0.0 23.6 3.9 10.0 

DRMR-M-18-1 35.1 34.5 27.5 30.0 19.2 27.8 10.7 0.0 1.9 18.9 0.0 5.0 6.0 6.8 15.0 

DRMRSJ-32 34.0 19.4 22.5 27.2 5.3 18.6 30.4 4.2 2.7 19.5 4.0 0.0 13.0 4.2 10.0 

DRMRSJ-31 (18-
1-1) 

9.6 20.0 22.5 22.2 0.0 16.2 49.6 11.4 3.5 21.5 0.0 0.0 12.7 7.6 10.0 

DRMRIJ-12-26 0.0 0.0 2.0 0.0 0.0 0.5 9.6 4.1 0.0 0.0 0.0 0.0 10.1 9.8 0.0 

DRMRIJ-12-28 0.0 0.0 7.5 2.8 0.0 2.6 7.3 0.0 0.0 0.0 0.0 0.0 21.2 13.1 0.0 

DRMRSJ-22 14.9 0.0 17.5 0.0 0.0 4.4 0.0 0.0 0.0 9.3 0.0 0.0 6.0 4.5 0.0 

NDRS 2009-1-2 34.0 42.2 22.5 38.9 17.3 30.2 0.0 0.0 5.1 59.9 0.0 0.0 3.2 6.4 10.0 

NDYS-424 0.0 15.0 20.0 36.7 3.1 18.7 10.4 0.0 3.3 0.0 0.0 12.5 11.3 0.0 5.0 

DRMRSJ-33 34.0 33.3 17.5 34.5 7.0 23.1 34.0 8.0 3.7 16.0 0.0 7.5 8.0 4.0 0.0 

DRMRSJ-34 16.5 16.1 20.0 0.0 1.5 9.4 32.0 4.1 0.0 0.0 0.0 17.5 13.1 6.1 0.0 

DRMR 2018-35 10.9 15.0 20.0 8.9 4.9 12.2 30.7 11.6 5.1 0.0 0.0 7.5 12.7 3.9 10.0 

NDRS-2011 10.0 21.1 22.5 42.2 8.4 23.5 10.0 0.0 2.5 0.0 0.0 7.5 0.0 0.0 0.0 

DRMRSJ-42 7.2 28.4 25.0 30.0 4.3 21.9 30.2 4.2 19.9 0.0 0.0 0.0 13.8 0.0 0.0 

DRMR 2018-37 4.2 16.1 2.5 13.4 0.0 8.0 32.4 4.6 0.0 0.0 0.0 7.5 7.7 9.1 0.0 

NDRS 2008-1 19.7 31.7 27.5 41.1 8.5 27.2 52.4 19.3 5.7 9.6 0.0 10.0 6.9 3.9 0.0 

DRMR 2018-41 0.0 0.0 1.0 0.0 0.0 0.3 11.6 3.6 0.0 0.0 0.0 12.5 11.8 0.0 10.0 

RL 1359 10.0 23.9 22.5 36.7 20.7 25.9 0.0 0.0 3.1 0.0 0.0 87.5 13.7 0.0 45.0 

PT 303 0.0 0.0 15.0 0.0 0.0 3.8 0.0 0.0 0.0 0.0 8.8 92.5 21.9 11.3 40.0 

PHR 2 35.3 25.0 12.5 22.2 25.8 21.4 27.1 18.0 0.0 31.7 0.0 20.0 15.9 9.0 15.0 

DLSC 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 87.5 17.3 0.0 10.0 

Rohini 30.9 28.9 20.0 43.4 20.7 28.3 8.9 0.0 5.4 18.3 0.0 22.5 20.9 8.5 10.0 

DRMRIJ-12-44 0.0 0.0 2.0 2.8 0.0 1.2 0.0 0.0 0.0 0.0 0.0 20.0 18.3 0.0 10.0 

DRMR 2035 0.0 24.4 7.5 12.3 12.9 14.3 31.8 4.5 2.6 0.0 0.0 0.0 9.5 6.8 10.0 

GSL 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 92.5 21.4 22.1 40.0 

YSB 9 0.0 0.0 2.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 38.7 97.5 25.2 5.7 40.0 

RTM 314 0.0 0.0 0.0 0.0 0.0 0.0 30.0 4.0 0.0 0.0 26.6 95.0 19.0 0.0 0.0 

JMM-991 22.9 28.3 5.0 0.0 10.5 10.9 30.7 0.0 2.0 24.6 0.0 12.5 22.8 8.0 30.0 

NDRE 8-14-1 16.0 36.7 17.5 41.1 14.4 27.4 8.7 4.5 3.3 13.4 0.0 15.0 16.2 9.0 10.0 

RMT-10-15  0.0 0.0 6.0 0.0 0.0 1.5 29.8 0.0 0.0 0.0 14.9 100.0 17.9 8.6 10.0 

RMM-10-1-1 30.7 21.7 25.0 36.7 20.1 25.9 0.0 0.0 2.9 16.7 0.0 20.0 14.2 8.9 10.0 

RMWR-09-1  6.4 35.6 20.0 16.8 6.0 19.6 9.3 0.0 1.2 0.0 0.0 27.5 7.9 8.3 0.0 

RMT-10-17 0.0 0.0 15.0 0.0 0.0 3.8 35.6 0.0 0.0 0.0 12.3 92.5 16.2 0.0 0.0 

DRMR-2019  8.0 31.1 22.5 17.8 10.3 20.4 49.8 4.3 6.8 0.0 0.0 5.0 13.4 6.3 0.0 

RMM-09-06  7.6 36.7 1.0 30.0 0.0 16.9 32.4 3.9 2.5 0.0 0.0 7.5 8.9 0.0 0.0 

DRMR-2035  3.3 6.1 3.5 20.0 0.0 7.4 0.0 0.0 0.0 0.0 0.0 20.0 0.0 3.7 0.0 

RMWR-09-2  33.6 35.0 20.0 36.7 15.1 26.7 49.3 4.2 0.0 24.3 0.0 7.5 10.9 10.7 0.0 

DRMRIJ-12-39 18.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.9 0.0 0.0 0.0 17.1 0.0 

CD(P=0.05) 7.9 3.9 7.9 7.4 4.5 

  

2.2 1.3 2.9 3.0 4.1 5.2 4.3 2.9 - 

CV (%)   25.4 - 26.2 20.8 22.9 5.9 10.5 29.8 16.3 - 14.6 19.6 14.1 - 

* Data of JHS for WR and NDH for SR excluded due to no disease in all entries included susceptible check except few 
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Table 4.2.4: Reaction of oilseed Brassica germplasm to Downy mildew and Powdery mildew (natural condition) 

 

Entries 
% DM severity (20 DAS) 

% PM severity   

(75 DAS) 
% Powdery mildew severity  (100 DAS) 

JHS PNT JAG SKN JHS Mean JAG MOR 

DRMR 2018-44 2.6 42.5 9.0 95.0 14.6 54.8 12.0 19.8 

PAB-14-26 5.0 37.5 14.0 95.0 35.9 65.5 6.0 40.9 

PAB-14-5 5.7 17.5 16.5 95.0 34.6 64.8 17.5 20.0 

PAB-14-11 13.3 37.5 13.0 100.0 30.6 65.3 15.0 26.0 

DRMRSJ-26 5.8 27.5 8.0 95.0 40.6 67.8 10.0 16.4 

PAB-14-25 4.7 32.5 9.0 100.0 31.6 65.8 10.0 20.2 

PAB-14-10 11.3 37.5 13.0 85.0 23.2 54.1 17.5 22.0 

DRMRSJ-25 7.4 35.0 10.0 90.0 30.3 60.2 12.5 24.9 

DRMR 5206 9.6 32.5 16.0 65.0 25.2 45.1 17.5 13.1 

RMM 10-11 11.5 17.5 17.5 65.0 44.7 54.8 21.0 16.0 

RMM 10-12 13.8 27.5 13.0 70.0 29.9 50.0 15.0 27.1 

PDZ-4 0.0 37.5 10.0 85.0 22.1 53.6 13.5 30.9 

DRMRSJ-18 4.1 27.5 13.0 75.0 13.2 44.1 15.0 31.1 

PDZ-5 21.1 47.5 14.0 90.0 1.9 46.0 17.5 20.2 

PRD-14-6 5.1 47.5 11.0 90.0 4.0 47.0 12.5 9.1 

PDZ-3 11.6 22.5 10.5 90.0 26.1 58.0 12.5 4.0 

DRMRSJ-20 0.0 37.5 15.0 100.0 18.3 59.2 19.0 17.1 

PDZ-2 2.7 22.5 16.5 85.0 2.4 43.7 20.0 2.0 

PDZ-7 0.0 37.5 11.0 85.0 22.6 53.8 14.0 4.9 

DRMRSJ-21 3.1 27.5 13.0 90.0 15.9 53.0 15.0 18.0 

DRMRIJ-12-37 2.9 32.5 8.5 65.0 30.1 47.6 10.0 20.0 

DRMRIJ-12-52 5.1 37.5 11.0 85.0 23.1 54.1 12.5 30.2 

DRMRSJ-1 13.2 27.5 24.5 85.0 42.8 63.9 27.5 34.0 

DRMRIJ-12-27 4.9 37.5 0.0 85.0 34.5 59.8 0.0 8.0 

DRMR-M-18-1 5.2 47.5 5.0 100.0 12.2 56.1 9.0 18.0 

DRMRSJ-32 0.0 17.5 23.0 65.0 15.1 40.1 25.0 17.3 

DRMRSJ-31 (18-1-1) 0.0 27.5 17.0 80.0 19.5 49.7 20.0 26.9 

DRMRIJ-12-26 19.4 17.5 11.0 75.0 24.1 49.6 15.0 17.1 

DRMRIJ-12-28 6.7 47.5 15.0 85.0 3.7 44.4 17.5 20.9 

DRMRSJ-22 7.6 62.5 11.0 75.0 37.1 56.1 13.5 26.0 

NDRS 2009-1-2 20.3 47.5 9.5 80.0 43.0 61.5 11.0 8.0 

NDYS-424 15.6 42.5 16.5 85.0 32.4 58.7 17.5 10.9 

DRMRSJ-33 15.6 37.5 11.0 75.0 23.6 49.3 15.0 9.1 

DRMRSJ-34 20.5 32.5 0.0 65.0 34.1 49.6 0.0 5.1 

DRMR 2018-35 15.4 32.5 13.0 95.0 32.4 63.7 15.0 20.0 

NDRS-2011 0.0 40.0 10.0 95.0 21.0 58.0 13.5 18.9 

DRMRSJ-42 19.0 32.5 12.0 90.0 28.5 59.3 12.5 9.2 

DRMR 2018-37 5.2 37.5 17.0 95.0 17.4 56.2 20.0 34.0 

NDRS 2008-1 22.1 47.5 16.0 80.0 23.5 51.8 20.0 27.8 

DRMR 2018-41 16.1 37.5 0.0 65.0 25.4 45.2 0.0 39.8 

RL 1359 15.5 37.5 11.0 92.5 31.9 62.2 12.5 42.0 

PT 303 0.0 7.5 9.0 - 19.8 19.8 9.0 11.8 

PHR 2 0.0 12.5 8.0 80.0 17.1 48.6 9.0 10.9 

DLSC 1 2.6 0.0 0.0 0.0 18.7 9.4 0.0 10.9 

Rohini 2.6 37.5 15.5 95.0 27.6 61.3 17.5 10.0 

DRMRIJ-12-44 30.2 22.5 21.0 55.0 31.8 43.4 23.5 33.3 

DRMR 2035 10.8 27.5 8.5 65.0 22.6 43.8 9.5 4.0 

GSL 1 6.6 0.0 0.0 40.0 13.3 26.7 0.0 0.0 

YSB 9 4.8 27.5 14.0 50.0 25.5 37.8 15.0 0.0 

RTM 314 0.0 0.0 0.0 12.5 13.4 13.0 0.0 0.0 

JMM-991 4.7 32.5 14.0 80.0 24.1 52.1 15.0 21.1 

NDRE 8-14-1 0.0 27.5 10.5 70.0 19.2 44.6 11.0 22.2 

RMT-10-15  2.5 27.5 22.0 - 22.8 22.8 25.0 0.0 

 RMM-10-1-1 2.5 32.5 8.0 95.0 2.5 48.8 9.0 15.8 

RMWR-09-1  9.7 42.5 11.5 90.0 23.1 56.6 12.0 2.0 

RMT-10-17 2.5 7.5 0.0 80.0 45.3 62.7 0.0 10.9 

DRMR-2019  2.3 37.5 23.0 75.0 27.3 51.2 25.0 8.0 

RMM-09-06  0.0 37.5 9.0 80.0 12.0 46.0 10.0 21.1 

DRMR-2035  7.6 37.5 10.0 90.0 20.2 55.1 14.0 18.9 

RMWR-09-2  2.9 32.5 15.5 85.0 22.7 53.9 23.0 27.8 

DRMRIJ-12-39 0.0 82.5 0.0 55.0 19.6 37.3 0.0 26.0 

CD(P=0.05) 2.1 6.8 45.2 10.2 3.9 

  

52.6 1.3 

CV (%)   17.7 10.2 65.7 6.4 10.4 65.7 2.8 
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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 (75 DAS) %  AB severity  (100 DAS) % ABP 

MOR PNT HSR Mean PNT HSR Mean 

NDN-18-29 DRMR-2019 5.1 25.0 36.7 30.9 17.5 22.2 19.9 

NDN-18-30 DRMR-2035 3.8 25.0 28.9 27.0 15.0 20.0 17.5 

NDN-18-31 DRMRIJ 12-37 20.2 25.0 22.2 23.6 27.5 16.8 22.2 

NDN-18-32 DRMRIJ 12-21 2.0 22.5 21.1 21.8 22.5 15.6 19.1 

NDN-18-33 DRMR-5206 18.9 32.5 20.0 26.3 22.5 13.4 18.0 

NDN-18-34 DRMRIJ 12-27 22.0 27.5 28.9 28.2 32.5 17.8 25.2 

NDN-18-35 DRMRIJ 12-14 21.0 30.0 30.0 30.0 22.5 21.1 21.8 

NDN-18-36 DRMRSJ-9-1-1 20.2 30.0 35.6 32.8 22.5 22.2 22.4 

NDN-18-37 DRMRIJ 12-06 20.5 27.5 23.4 25.5 17.5 16.8 17.2 

NDN-18-38 DRMRJA 35 4.0 22.5 25.1 23.8 27.5 18.9 23.2 

NDN-18-39 DRMRIJ 12-26 14.0 20.0 26.7 23.4 15.0 15.6 15.3 

NDN-18-40 DRMRIJ 12-39 10.0 30.0 27.8 28.9 32.5 18.9 25.7 

NDN-18-41 DRMRIJ-16-124-1 16.4 27.5 29.5 28.5 15.0 17.8 16.4 

NDN-18-42 DRMRIJ-16-7-1 18.0 27.5 27.2 27.4 17.5 20.5 19.0 

NDN-18-43 DRMRIJ-16-99-2 16.9 25.0 21.1 23.1 17.5 14.5 16.0 

NDN-18-44 DRMRIJ-16-19-2 18.9 22.5 24.5 23.5 17.5 16.8 17.2 

NDN-18-45 DRMRSJ-26 20.0 25.0 25.1 25.1 12.5 11.7 12.1 

NDN-18-46 DRMRIJ-16-28-1 20.0 25.0 20.0 22.5 17.5 15.6 16.6 

NDN-18-47 DRMRSJ-25 16.0 25.0 17.8 21.4 12.5 18.9 15.7 

NDN-18-48 DRMRIJ-16-94-1 19.5 27.5 23.4 25.5 27.5 13.4 20.5 

NDN-18-49 DRMRIJ-16-112-1 18.9 27.5 18.9 23.2 32.5 12.8 22.7 

NDN-18-50 DRMR 5206 16.2 35.0 16.8 25.9 32.5 14.5 23.5 

NDN-18-51 PDZ-5 19.9 27.5 10.0 18.8 22.5 8.4 15.5 

NDN-18-52 DRMRIJ-16-274-2 20.2 32.5 21.1 26.8 27.5 10.6 19.1 

NDN-18-53 PDZ-4 19.9 27.5 28.9 28.2 27.5 20.0 23.8 

NDN-18-54 NPJ-220 19.2 27.5 35.6 31.6 32.5 22.2 27.4 

NDN-18-55 NPJ-217 10.9 32.5 33.4 33.0 37.5 21.1 29.3 

NDN-18-56 PDZ-3 20.4 30.0 22.2 26.1 37.5 16.8 27.2 

NDN-18-57 NPJ-218 18.2 30.0 36.7 33.4 27.5 18.9 23.2 

NDN-18-58 PDZ-2 20.0 25.0 23.4 24.2 22.5 17.8 20.2 

NDN-18-59 NPJ-219 13.1 30.0 32.2 31.1 17.5 15.6 16.6 

NDN-18-60 DRMRIJ-16-131-1 20.3 27.5 30.0 28.8 17.5 20.0 18.8 

NDN-18-61 DRMRSJ-22 14.0 22.5 20.5 21.5 22.5 11.7 17.1 

NDN-18-62 DRMR 2018-41 3.8 25.0 18.9 22.0 22.5 12.8 17.7 

NDN-18-63 DRMRSJ-33 17.1 30.0 31.7 30.9 22.5 18.9 20.7 

NDN-18-64 DRMRSJ-42 16.0 32.5 26.7 29.6 15.0 16.8 15.9 

NDN-18-65 DRMRSJ-34 9.1 30.0 24.5 27.3 15.0 15.6 15.3 

NDN-18-66 DRMR 2018-35 20.0 25.0 27.2 26.1 12.5 17.8 15.2 

NDN-18-67 DRMRSJ-31 (18-1-1) 19.6 27.5 28.4 28.0 27.5 21.1 24.3 

NDN-18-68 DRMR 2018-37 19.7 30.0 25.1 27.6 22.5 16.8 19.7 

NDN-18-69 DRMRSJ-32 10.9 35.0 23.4 29.2 20.0 20.0 20.0 

NDN-18-70 DRMR 2018-44 21.1 27.5 28.9 28.2 20.0 12.3 16.2 

NDN-18-71 RH 1400 20.0 25.0 27.8 26.4 22.5 22.2 22.4 

NDN-18-72 PDZ-7 20.9 27.5 20.0 23.8 17.5 12.8 15.2 

NDN-18-73 PAB-14-5 12.2 27.5 24.5 26.0 12.5 13.4 13.0 

NDN-18-74 RH 1700 2.9 42.5 26.7 34.6 22.5 18.9 20.7 

NDN-18-75 RH 1231 20.0 32.5 29.5 31.0 17.5 16.8 17.2 

NDN-18-76 RH 1700-2 19.1 32.5 27.2 29.9 22.5 11.7 17.1 

NDN-18-77 RH 1235 16.0 32.5 30.0 31.3 27.5 20.5 24.0 

NDN-18-78 RH 1400-1 19.8 27.5 17.8 22.7 32.5 13.4 23.0 

NDN-18-79 RH 1700-1 18.0 35.0 16.8 25.9 22.5 12.8 17.7 

NDN-18-80 PAB-14-17 19.6 27.5 20.5 24.0 27.5 14.5 21.0 

NDN-18-81 DRMRIJ 12-48 19.8 42.5 25.1 33.8 27.5 15.6 21.6 

NDN-18-82 DRMRSJ-18 14.9 37.5 29.5 33.5 17.5 17.8 17.7 

NDN-18-83 DRMRSJ-1 19.7 25.0 27.8 26.4 22.5 18.9 20.7 

NDN-18-84 DRMRIJ 12-41 19.6 32.5 23.4 28.0 27.5 16.8 22.2 

NDN-18-85 DRMRSJ-20 20.0 27.5 22.2 24.9 17.5 11.7 14.6 

NDN-18-86 DRMRIJ 12-50 10.9 27.5 27.2 27.4 22.5 20.5 21.5 

NDN-18-87 DRMRIJ 12-44 21.1 30.0 21.1 25.6 27.5 14.5 21.0 

NDN-18-88 DRMRIJ 12-40 20.2 22.5 20.5 21.5 22.5 15.6 19.1 

NDN-18-89 DRMRIJ 12-52 16.0 32.5 30.0 31.3 22.5 8.4 15.5 

NDN-18-90 DRMRSJ-21 20.9 22.5 20.0 21.3 17.5 12.8 15.2 

NDN-18-91 PRD-17-3 21.1 25.0 32.2 28.6 12.5 20.0 16.3 

NDN-18-92 Rohini 16.1 35.0 35.6 35.3 27.5 22.2 24.9 

NDN-18-93 DRMR 2035 20.2 25.0 30.0 27.5 17.5 17.8 17.7 

NDN-18-94 RMWR-09-1 8.2 27.5 33.4 30.5 27.5 20.5 24.0 

NDN-18-95 PRD-17-2 20.2 20.0 24.5 22.3 17.5 21.1 19.3 

NDN-18-96 BIOYSR 14.0 30.0 26.7 28.4 22.5 18.9 20.7 

NDN-18-97 RMWR-09-5 19.9 25.0 21.1 23.1 17.5 13.4 15.5 

NDN-18-98 PRD-17-1 19.9 15.0 22.2 18.6 12.5 10.6 11.6 

CD(P=0.05)   1.6 7.3 4.6 
  

4.7 4.7 
  

CV (%)   3.3 13.0 7.7 10.6 9.8 

Check: Rohini (SC); Bioysr, DRMR-2035 (RC) 
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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 severity on leaf (100 DAS) Stag Head % DM severity  % PM severity % SR incidence  

MOR PNT HSR Mean MOR PNT MOR MOR PNT 

DRMR-2019 35.6 20.0 38.9 31.5 9.6 37.5 14.9 7.5 2.3 

DRMR-2035 8.0 12.5 16.8 12.4 10.1 47.5 18.9 7.5 0.0 

DRMRIJ 12-37 30.4 3.5 0.0 11.3 22.5 37.5 25.1 10.0 1.0 

DRMRIJ 12-21 0.0 1.0 0.0 0.3 0.0 37.5 16.2 25.0 3.9 

DRMR-5206 0.0 2.0 0.0 0.7 0.0 37.5 21.1 15.0 3.7 

DRMRIJ 12-27 4.2 22.5 20.0 15.6 0.0 32.5 10.9 60.0 6.0 

DRMRIJ 12-14 0.0 22.5 31.1 17.9 0.0 52.5 16.0 50.0 2.5 

DRMRSJ-9-1-1 37.3 27.5 38.9 34.6 24.7 42.5 16.0 20.0 3.4 

DRMRIJ 12-06 2.0 2.0 15.6 6.5 0.0 42.5 8.0 60.0 7.8 

DRMRJA 35 0.0 0.0 0.0 0.0 0.0 42.5 10.9 15.0 7.5 

DRMRIJ 12-26 0.0 0.0 0.0 0.0 0.0 27.5 14.9 5.0 4.2 

DRMRIJ 12-39 0.0 0.0 0.0 0.0 0.0 32.5 26.0 10.0 0.0 

DRMRIJ-16-124-1 0.0 3.5 0.0 1.2 0.0 22.5 21.1 5.0 3.8 

DRMRIJ-16-7-1 0.0 1.0 20.0 7.0 0.0 22.5 17.1 10.0 1.5 

DRMRIJ-16-99-2 1.6 20.0 31.7 17.8 0.0 27.5 20.9 30.0 7.5 

DRMRIJ-16-19-2 2.9 2.0 0.0 1.6 0.0 32.5 24.2 95.0 3.8 

DRMRSJ-26 2.0 22.5 0.0 8.2 0.0 22.5 18.9 5.0 0.0 

DRMRIJ-16-28-1 6.7 17.5 28.9 17.7 0.0 32.5 18.0 15.0 6.3 

DRMRSJ-25 0.0 22.5 0.0 7.5 0.0 17.5 12.2 10.0 2.8 

DRMRIJ-16-94-1 13.1 10.0 2.8 8.6 17.7 12.5 8.0 5.0 7.3 

DRMRIJ-16-112-1 4.0 5.0 0.0 3.0 0.0 22.5 8.0 20.0 10.1 

DRMR 5206 2.0 20.0 0.0 7.3 0.0 27.5 9.1 5.0 7.7 

PDZ-5 5.1 5.0 0.0 3.4 0.0 12.5 22.9 30.0 5.3 

DRMRIJ-16-274-2 0.0 22.5 0.0 7.5 23.2 32.5 24.0 10.0 12.5 

PDZ-4 10.0 15.0 21.1 15.4 0.0 12.5 21.1 5.0 7.3 

NPJ-220 11.8 25.0 38.9 25.2 25.2 22.5 25.1 35.0 10.5 

NPJ-217 37.1 25.0 41.1 34.4 38.2 32.5 22.2 15.0 3.7 

PDZ-3 0.0 0.0 0.0 0.0 0.0 22.5 29.3 25.0 5.1 

NPJ-218 20.2 25.0 43.4 29.5 15.0 22.5 24.0 10.0 1.7 

PDZ-2 3.1 2.0 14.5 6.5 0.0 22.5 26.9 5.0 2.4 

NPJ-219 34.2 27.5 36.7 32.8 34.6 27.5 30.0 5.0 5.8 

DRMRIJ-16-131-1 6.9 5.0 35.6 15.8 0.0 22.5 30.0 5.0 13.2 

DRMRSJ-22 2.9 17.5 0.0 6.8 0.0 27.5 54.0 5.0 8.8 

DRMR 2018-41 9.3 12.5 0.0 7.3 0.0 37.5 43.8 0.0 11.6 

DRMRSJ-33 34.2 22.5 33.4 30.0 38.2 7.5 26.9 5.0 2.6 

DRMRSJ-42 36.7 32.5 34.5 34.6 35.8 37.5 29.1 2.5 9.8 

DRMRSJ-34 29.4 20.0 0.0 16.5 0.0 22.5 32.5 7.5 3.7 

DRMR 2018-35 12.7 12.5 14.5 13.2 16.8 32.5 36.0 7.5 15.7 

DRMRSJ-31 (18-1-1) 5.3 22.5 30.0 19.3 36.7 22.5 35.3 2.5 6.7 

DRMR 2018-37 2.9 25.0 0.0 9.3 0.0 32.5 34.0 2.5 5.1 

DRMRSJ-32 33.8 22.5 28.9 28.4 29.3 12.5 30.9 12.5 8.9 

DRMR 2018-44 5.1 27.5 14.5 15.7 0.0 32.5 26.0 25.0 0.0 

RH 1400 0.0 1.0 0.0 0.3 0.0 37.5 22.2 10.0 1.5 

PDZ-7 0.0 5.0 0.0 1.7 0.0 27.5 28.9 20.0 5.5 

PAB-14-5 24.7 17.5 0.0 14.1 25.4 37.5 44.2 50.0 3.1 

RH 1700 0.0 2.0 0.0 0.7 0.0 22.5 3.8 90.0 13.3 

RH 1231 7.8 10.0 12.3 10.0 8.4 42.5 34.2 32.5 13.4 

RH 1700-2 0.0 7.5 0.0 2.5 0.0 27.5 39.1 30.0 7.2 

RH 1235 2.7 17.5 30.0 16.7 0.0 37.5 52.0 22.5 10.5 

RH 1400-1 0.0 5.0 0.0 1.7 0.0 37.5 47.8 15.0 1.7 

RH 1700-1 9.8 17.5 0.0 9.1 0.0 27.5 22.9 90.0 16.7 

PAB-14-17 2.0 15.0 2.8 6.6 0.0 17.5 16.0 17.5 9.3 

DRMRIJ 12-48 0.0 2.0 0.0 0.7 0.0 32.5 14.9 60.0 6.9 

DRMRSJ-18 21.1 17.5 0.0 12.9 10.8 17.5 41.1 47.5 1.5 

DRMRSJ-1 2.0 17.5 0.0 6.5 0.0 17.5 26.0 17.5 1.9 

DRMRIJ 12-41 0.0 5.0 0.0 1.7 0.0 32.5 30.9 20.0 7.3 

DRMRSJ-20 2.9 17.5 0.0 6.8 0.0 27.5 21.1 15.0 4.9 

DRMRIJ 12-50 2.9 3.5 32.2 12.9 0.0 17.5 40.7 15.0 14.5 

DRMRIJ 12-44 0.0 2.0 7.8 3.3 0.0 27.5 17.1 7.5 5.8 

DRMRIJ 12-40 2.0 15.0 4.5 7.2 0.0 27.5 32.0 17.5 5.1 

DRMRIJ 12-52 24.1 20.0 33.4 25.8 20.2 27.5 26.9 22.5 4.0 

DRMRSJ-21 0.0 20.0 2.8 7.6 0.0 17.5 2.0 0.0 0.0 

PRD-17-3 18.0 25.0 35.6 26.2 31.0 22.5 19.8 10.0 2.1 

Rohini 32.7 32.5 40.0 35.1 27.9 37.5 14.9 30.0 3.0 

DRMR 2035 6.4 17.5 31.1 18.3 0.0 32.5 26.0 15.0 2.2 

RMWR-09-1 3.1 22.5 36.7 20.8 0.0 27.5 10.9 17.5 4.4 

PRD-17-2 26.0 7.5 10.0 14.5 12.9 27.5 33.1 7.5 2.6 

BIOYSR 35.1 22.5 0.0 19.2 28.6 37.5 21.1 10.0 2.4 

RMWR-09-5 0.9 17.5 0.0 6.1 0.0 32.5 16.0 7.5 3.3 

PRD-17-1 2.9 3.5 1.7 2.7 0.0 27.5 9.1 2.5 1.7 

CD(P=0.05) 4.5 5.4 5.4 

  

3.1 7.1 1.2 12.5 3.7 

CV (%)   16.4 18.9 17.9 16.7 12.0 2.2 26.1 33.6 
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Table 4.6.1: Screening of IVT entries of Brassica against Alternaria blight (natural condition) 

Code No. Entries 

% AB severity  

(75 DAS) 

% AB severity  

 (100 DAS) 

MOR DOL SHL PNT HSR DOL LDH KPR VAR Mean SGN 

SIVT-18-01 GSL 1 6.9 23.7 18.5 7.5 7.8 31.8 25.3 15.2 40.0 20.9 34.7 

SIVT-18-02 RTM 314 19.7 21.7 17.8 37.5 - 29.9 45.7 37.6 86.7 42.5 52.0 

SIVT-18-03 HNS 1201 6.0 27.5 26.7 12.5 38.9 36.0 24.8 18.2 40.0 28.2 51.1 

SIVT-18-04 PT 303 5.1 17.7 16.5 37.5 35.6 25.8 37.9 16.2 46.7 30.9 53.8 

SIVT-18-05 DLSC 1 10.0 16.4 19.1 5.0 8.4 25.3 21.8 8.2 42.2 18.6 32.9 

SIVT-18-06 JGS-12-3 6.0 16.4 16.3 7.5 7.8 25.3 23.1 13.2 60.0 21.9 52.0 

SIVT-18-07 PHR 2 12.0 14.9 16.5 27.5 17.8 23.0 31.9 19.7 42.2 25.5 32.0 

SIVT-18-08 Rohini 16.0 16.3 25.2 35.0 31.2 25.2 45.2 28.2 46.7 33.8 10.9 

SIVT-18-09 BIOYSR 18.9 14.8 25.8 30.0 32.2 22.8 32.9 30.6 46.7 31.6 32.4 

SIVT-18-10 HNS 1102 8.0 17.7 16.6 10.0 7.3 25.8 23.3 27.2 51.1 23.0 55.1 

SIVT-18-11 Pusa MH-20 14.9 17.5 26.2 32.5 23.4 25.8 33.4 24.2 64.4 32.8 32.4 

SIVT-18-12 RCH 2 21.0 16.3 15.7 35.0 22.2 25.3 35.9 20.0 77.8 33.1 10.2 

SIVT-18-13 DRMRHJ 517 20.9 24.7 17.6 27.5 21.1 31.8 26.8 18.2 60.0 29.0 32.9 

SIVT-18-14 DRMRHJ 1417 19.1 22.8 16.6 30.0 26.7 30.0 43.7 17.4 73.3 33.9 33.3 

SIVT-18-15 SVJH- 101 18.6 23.7 16.2 25.0 30.0 31.8 41.6 17.2 82.2 34.8 32.9 

SIVT-18-16 PHR-3313 20.0 24.8 19.5 37.5 28.4 29.0 26.3 41.2 62.2 34.9 32.9 

SIVT-18-17 Pusa MH-16 10.9 23.8 15.7 25.0 31.7 29.0 27.9 19.4 68.9 31.1 32.4 

SIVT-18-18 SVJH- 108 17.1 19.7 15.6 30.0 32.2 24.7 38.8 31.2 77.8 35.7 32.4 

SIVT-18-19 DRMRHJ 2518 14.0 23.7 24.1 30.0 27.2 29.0 36.7 16.6 73.3 33.8 10.9 

SIVT-18-20 PHR-3489 13.1 21.7 22.7 30.0 22.2 27.5 42.8 24.2 64.4 33.4 32.7 

SIVT-18-21 RHH 1801 18.0 17.7 22.5 37.5 23.4 23.0 41.2 30.4 64.4 34.6 32.9 

SIVT-18-22 Pusa MH-7 (Hybrid) 21.1 19.5 25.9 22.5 26.7 24.7 37.1 40.2 68.9 35.1 10.4 

SIVT-18-23 DRMRHJ 2403 10.9 16.3 19.3 32.5 25.1 22.0 42.8 29.2 64.4 33.6 32.0 

SIVT-18-24 8IJ4002 20.0 19.3 25.4 37.5 28.4 24.7 44.0 33.4 91.1 40.6 11.6 

SIVT-18-25 Pusa MH-5 (Hybrid) 10.9 20.7 24.2 27.5 20.0 24.7 45.6 27.8 68.9 34.1 32.0 

SIVT-18-26 8IJ0117 9.3 18.3 22.1 32.5 22.2 23.9 35.2 15.4 80.0 33.0 55.6 

SIVT-18-27 KMR (L) 18-6 12.0 29.2 25.8 32.5 30.0 31.9 39.4 25.2 80.0 37.8 31.1 

SIVT-18-28 KMR (L) 18-5 17.1 25.1 19.9 32.5 28.9 29.0 40.8 34.6 77.8 37.6 32.4 

SIVT-18-29 DRMRHJ 503 11.1 24.9 19.5 32.5 27.2 29.0 33.3 30.0 77.8 35.6 32.0 

SIVT-18-30 RHH 1802 10.0 19.7 18.3 32.5 25.1 24.7 31.5 29.2 64.4 32.2 30.2 

SIVT-18-31 PYS-2016-15 20.0 23.7 23.5 42.5 33.4 31.8 49.1 22.2 73.3 39.4 30.2 

SIVT-18-32 GSH-1717 3.8 21.4 14.7 7.5 7.3 27.3 19.0 0.0 42.2 16.9 11.1 

SIVT-18-33 PYS-2016-8 14.9 18.4 23.8 42.5 35.6 27.0 41.8 12.4 55.6 34.1 32.2 

SIVT-18-34 AKGS-8217 14.0 20.7 15.8 10.0 8.4 27.3 19.3 13.6 28.9 17.6 34.7 

SIVT-18-35 YSKM 18-1 18.0 19.7 38.8 37.5 36.7 27.3 38.0 28.8 95.6 43.2 10.4 

SIVT-18-36 GSH-1699 2.9 19.4 11.1 12.5 7.8 27.3 18.0 8.2 23.3 15.5 32.2 

SIVT-18-37 GSH-1707 6.9 23.8 15.2 10.0 6.7 31.8 19.2 16.6 24.4 17.7 50.7 

SIVT-18-38 AKGS-8146 20.5 25.2 14.5 10.0 5.0 31.8 20.3 29.2 57.8 24.1 33.3 

SIVT-18-39 YSKM 18-2 21.4 21.6 26.3 32.5 38.9 29.2 32.9 25.4 64.4 35.7 34.2 

SIVT-18-40 8IJ1004 10.9 26.1 16.2 32.5 22.2 34.0 33.8 31.2 68.9 34.1 52.9 

SIVT-18-41 KMR (E) 18-1 15.8 23.8 15.2 37.5 21.1 31.8 31.7 27.4 64.4 32.7 35.1 

SIVT-18-42 DRMRIS 17-7 18.0 25.2 15.5 37.5 26.7 31.8 34.3 29.7 51.1 32.4 56.0 

SIVT-18-43 PRE 2016-2 10.0 26.0 20.3 32.5 24.5 34.0 37.8 16.4 42.2 29.7 34.2 

SIVT-18-44 DRMRCI 96 12.2 23.8 20.1 32.5 21.1 31.8 34.3 18.2 42.2 28.6 11.3 

SIVT-18-45 DRMRHT 13-13-5-4 14.0 25.3 19.8 32.5 23.4 31.8 38.0 26.8 64.4 33.8 32.9 

SIVT-18-46 RH 1699-5 13.1 23.7 19.3 32.5 30.0 31.8 38.0 19.7 64.4 33.7 32.0 

SIVT-18-47 KMR (E) 18-2 10.9 19.7 20.9 22.5 22.2 27.3 43.9 14.2 64.4 30.8 33.3 

SIVT-18-48 RH 1658 17.1 16.1 18.9 32.5 25.1 24.9 44.4 28.7 64.4 34.1 49.1 

SIVT-18-49 DRMR 2017-26 20.5 19.5 19.3 30.0 20.0 24.9 28.3 31.4 64.4 31.2 32.9 

SIVT-18-50 PRE 2016-5 20.2 17.7 19.3 35.0 31.1 25.8 31.9 28.4 46.7 31.1 32.4 

SIVT-18-51 RLC 10# 20.0 19.7 18.8 32.5 21.1 27.3 25.6 22.0 64.4 30.2 54.7 

SIVT-18-52 NPJ-228 20.2 20.9 18.6 37.5 30.0 27.3 29.2 32.6 60.0 33.6 10.9 

SIVT-18-53 RH 1657 12.2 19.7 18.5 37.5 32.2 27.3 25.6 22.4 46.7 30.0 34.2 

SIVT-18-54 DRMRQ4-7-23# 19.1 22.6 20.3 42.5 16.8 29.4 22.1 31.3 55.6 31.1 34.7 

SIVT-18-55 RH (OE)1706 18.3 25.9 17.7 47.5 25.1 34.0 41.8 22.0 64.4 36.1 51.6 

SIVT-18-56 NPJ-227 20.7 26.1 18.2 37.5 34.5 34.0 35.3 37.6 37.8 33.5 34.2 

SIVT-18-57 RH (OE)1705 21.5 26.1 18.9 37.5 34.5 34.0 37.3 28.2 46.7 33.9 53.3 

SIVT-18-58 DRMRQ1-16-27# 20.2 26.1 19.2 42.5 22.2 34.0 32.7 28.2 64.4 34.7 34.2 

SIVT-18-59 DRMRCI 111 16.0 19.7 17.1 52.5 20.5 27.3 33.8 22.0 60.0 33.3 34.7 

SIVT-18-60 PRL-2013-9 20.5 19.7 20.3 37.5 36.7 27.3 43.7 28.7 73.3 38.2 51.6 

SIVT-18-61 RH 1424 12.2 21.5 18.2 42.5 25.1 29.2 44.2 20.2 64.4 34.8 53.3 

SIVT-18-62 CAU-Toria 1 16.0 21.5 24.9 37.5 40.0 27.3 46.1 41.2 73.3 41.5 74.7 

SIVT-18-63 NPJ-225 13.1 17.7 19.5 42.5 28.9 25.8 33.0 19.7 91.1 37.2 52.9 

SIVT-18-64 DRMR 2017-8 14.0 16.3 18.9 37.5 30.0 24.9 34.4 13.6 68.9 32.6 32.9 

SIVT-18-65 DRMRHJ1118 (hybrid) 10.9 19.7 19.0 37.5 29.5 27.3 28.3 19.2 64.4 32.2 52.4 

SIVT-18-66 RGN- 444 9.1 22.6 21.5 32.5 32.2 29.4 34.4 23.2 68.9 34.6 33.3 

SIVT-18-67 DRMRCI 95 11.8 25.2 23.0 37.5 31.7 31.8 42.7 17.4 73.3 36.8 32.4 
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SIVT-18-68 NPJ-226 20.5 25.3 18.4 42.5 33.4 31.8 41.9 28.6 68.9 37.9 32.9 

SIVT-18-69 DRMRCI 114 16.0 25.3 20.6 47.5 28.4 31.8 33.5 30.2 64.4 36.6 34.7 

SIVT-18-70 RMT 10-15 21.1 21.4 18.3 42.5 40.1 27.3 45.0 28.7 68.9 38.7 11.1 

SIVT-18-71 JM-13-5 10.9 25.3 24.4 52.5 35.6 31.8 39.8 16.4 73.3 39.1 55.1 

SIVT-18-72 RGN- 443 17.1 22.8 19.8 47.5 34.5 29.4 43.9 27.6 68.9 38.8 48.9 

SIVT-18-73 RH 1584 14.0 18.4 21.1 47.5 27.8 27.0 53.2 18.6 68.9 37.7 34.2 

SIVT-18-74 NPJ-224 18.2 20.9 22.5 32.5 31.2 27.3 52.8 27.7 73.3 38.2 35.1 

SIVT-18-75 PHR-3328 20.2 18.4 23.8 42.5 33.4 27.0 49.0 30.6 64.4 38.7 49.8 

SIVT-18-76 NPJ-223 17.1 16.3 22.5 52.5 30.0 25.3 36.9 19.7 68.9 36.5 34.2 

SIVT-18-77 KMR 18-3 14.0 16.3 22.0 57.5 31.2 25.3 50.3 12.6 55.6 36.3 75.1 

SIVT-18-78 PBR 385 10.9 17.7 20.1 52.5 27.8 26.1 47.0 16.9 64.4 36.4 52.4 

SIVT-18-79 RH 1676 13.8 19.7 20.5 37.5 28.9 27.3 46.2 23.2 73.3 36.7 35.8 

SIVT-18-80 KMR 18-4 21.1 19.7 21.3 32.5 32.2 34.0 38.6 29.2 77.8 37.9 34.7 

SIVT-18-81 CS 508 -1 P2# 16.2 21.6 19.3 37.5 31.7 29.9 49.0 23.1 68.9 37.0 32.0 

SIVT-18-82 RLC 8# 20.4 21.6 22.5 37.5 21.1 29.9 24.3 32.2 73.3 34.4 53.8 

SIVT-18-83 LES-59 21.1 25.2 22.7 32.5 35.6 31.8 42.0 32.6 68.9 38.0 31.8 

SIVT-18-84 CS 15000-1-1-1-1-2 14.9 22.6 23.5 32.5 31.2 30.0 40.6 30.1 64.4 36.0 54.2 

SIVT-18-85 RCH  3# 12.0 23.7 19.7 42.5 22.2 31.8 28.2 18.2 68.9 33.1 34.4 

SIVT-18-86 PDZ-11# 20.6 23.7 22.4 37.5 20.0 31.8 36.4 26.4 73.3 35.4 10.4 

SIVT-18-87 LES-58 14.9 19.5 21.7 32.5 32.2 27.3 36.9 15.4 73.3 34.2 33.3 

SIVT-18-88 PDZ-12# 19.6 18.3 18.8 35.0 18.9 27.0 38.7 14.2 68.9 31.6 9.8 

SIVT-18-89 RLC 9# 15.8 25.3 20.5 32.5 30.0 31.8 33.0 14.2 73.3 33.6 32.0 

SIVT-18-90 CS 2009-335 14.9 25.5 19.3 32.5 33.4 33.9 41.1 14.2 68.9 34.7 32.9 

SIVT-18-91 PT-2015-10 8.0 22.6 40.5 42.5 35.6 30.0 42.1 12.6 93.3 42.4 52.9 

SIVT-18-92 RGN- 449 12.0 22.6 24.3 42.5 35.6 30.0 44.8 21.9 60.0 37.0 31.6 

SIVT-18-93 CAU-RM 4 14.9 27.5 23.2 27.5 26.7 36.0 42.9 29.4 82.2 38.3 32.4 

SIVT-18-94 PT-2013-7 9.1 27.2 38.3 37.5 41.1 34.0 36.9 16.6 91.1 42.2 51.1 

SIVT-18-95 TM 130 13.8 25.8 25.0 32.5 30.0 34.0 36.7 19.2 68.9 35.2 52.4 

SIVT-18-96 HUJM 17-8 6.0 25.8 24.3 30.0 22.2 34.0 43.4 10.6 77.8 34.6 52.0 

SIVT-18-97 TKM 18-2 20.5 25.8 22.5 37.5 40.0 34.0 46.7 17.4 91.1 41.3 34.2 

SIVT-18-98 SVJH- 106 10.9 17.7 24.0 27.5 26.7 26.1 33.0 18.2 86.7 34.6 14.7 

SIVT-18-99 TKM 18-1 3.8 19.7 19.8 42.5 38.9 27.3 46.8 9.8 95.6 40.1 49.3 

SIVT-18-100 PRL-2016-6 9.1 20.6 23.5 30.0 33.4 27.3 36.0 17.7 82.2 35.7 36.0 

SIVT-18-101 SKM 1626 20.2 27.0 23.5 32.5 25.1 34.0 37.8 30.2 68.9 36.0 10.4 

SIVT-18-102 Bullet 21.1 23.7 21.0 27.5 29.5 31.8 38.3 29.4 73.3 35.8 32.9 

SIVT-18-103 DRMRIJ 1353 21.1 27.1 22.1 37.5 30.0 34.0 47.3 33.7 73.3 39.7 29.8 

SIVT-18-104 DTM-184 26.8 22.7 22.5 42.5 31.7 30.0 39.8 28.9 86.7 40.3 48.0 

SIVT-18-105 SKM 1512 12.2 25.3 20.5 37.5 35.6 31.8 38.9 17.2 68.9 35.8 30.7 

SIVT-18-106 RMM 10-1-1 14.0 27.0 22.4 32.5 30.0 34.0 43.7 23.3 77.8 37.7 35.8 

SIVT-18-107 NPJ-222 17.1 20.9 23.0 32.5 31.2 27.3 49.0 31.2 73.3 38.2 30.2 

SIVT-18-108 DRMR 2017-16 19.8 17.7 20.3 37.5 31.7 26.1 52.8 15.2 77.8 37.3 34.2 

SIVT-18-109 NPJ-221 19.8 31.0 24.2 37.5 30.0 39.9 40.5 27.3 93.3 41.8 29.1 

SIVT-18-110 DRMRCI 107 20.1 30.5 22.1 25.0 22.2 37.8 36.6 39.6 68.9 36.0 31.6 

SIVT-18-111 CS 2009-154 20.0 29.2 23.2 27.5 25.1 36.6 43.5 28.2 68.9 36.1 11.3 

SIVT-18-112 8IJ0116 20.0 28.3 20.1 22.5 27.2 36.6 38.1 21.4 55.6 31.6 33.3 

SIVT-18-113 PR 2016-8 17.1 30.7 22.4 27.5 26.7 39.9 39.1 21.2 68.9 35.1 10.9 

SIVT-18-114 Anmol 10.2 25.8 21.1 27.5 33.4 34.0 44.0 21.6 68.9 35.8 54.7 

SIVT-18-115 HUJM 17-6 18.9 25.9 20.5 30.0 31.2 34.0 35.4 29.7 64.4 35.0 75.1 

SIVT-18-116 TM 217 16.9 22.6 21.9 25.0 30.0 30.0 37.5 26.6 68.9 34.3 51.6 

SIVT-18-117 CS 13000-3-1-1-4-2 12.2 21.1 21.7 30.0 36.7 27.3 41.6 20.6 68.9 35.2 32.9 

SIVT-18-118 AKMS- 1002 18.0 17.7 22.6 37.5 27.8 26.1 41.5 30.6 68.9 36.4 72.0 

SIVT-18-119 RB-101 11.8 16.3 22.5 32.5 35.6 25.3 42.9 22.6 68.9 35.8 40.0 

SIVT-18-120 PR 2016-4 10.9 20.6 23.8 32.5 32.2 27.3 38.5 20.4 64.4 34.2 32.4 

SIVT-18-121 RH 1584 22.2 22.6 21.9 32.5 31.7 30.0 39.8 36.6 64.4 36.7 32.0 

SIVT-18-122 DRMRHJ 1403 16.0 25.2 22.6 32.5 34.5 31.8 31.9 27.4 64.4 35.0 9.8 

SIVT-18-123 RB-102 11.8 27.0 19.1 37.5 35.6 34.0 31.8 19.6 68.9 35.2 32.9 

SIVT-18-124 CAU-RM 2 20.7 25.3 20.7 37.5 30.0 31.8 46.4 27.2 86.7 40.0 9.8 

SIVT-18-125 TM 179 17.1 21.0 22.3 37.5 32.2 27.3 36.6 29.7 68.9 36.3 10.9 

SIVT-18-126 DRMR 2017-27 10.9 22.6 19.3 37.5 31.2 30.0 41.3 30.8 82.2 38.9 31.1 

SIVT-18-127 8IJ0117 18.9 17.7 22.7 32.5 23.4 26.1 35.5 28.8 73.3 34.6 30.7 

SIVT-18-128 RB-100 13.1 17.7 23.2 42.5 33.4 26.1 41.4 12.6 64.4 34.8 52.0 

SIVT-18-129 DRMRIJ17-92 20.4 21.1 23.6 37.5 36.7 27.3 36.9 36.2 64.4 37.5 28.4 

CD(P=0.05) 1.7 2.6 2.0 3.6 4.6 2.5 4.4 3.7 4.1  2.6 

CV(%) 3.7 4.6 3.7 5.4 7.5 3.9 5.9 14.2 3.1 3.6 

Check: Rohini (SC), PHR-2 (TC-AB), BioYSR (RC-WR), (B.juncea), PT 303, GSL-1, DLSC (RC), RTM-314 (SC) 
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Table 4.6.2: Screening of IVT entries of Brassica against Alternaria Pod blight (natural condition) 

Entries 

 % ABP (15 Days Before Harvesting) % POD (100 DAS) 

PNT HSR LDH Mean SGN DOL SHL 

GSL 1 22.5 5.0 25.3 17.6 15.3 13.5 10.4 

RTM 314 47.5 - 31.4 39.4 52.0 11.5 10.3 

HNS 1201 22.5 33.4 25.4 27.1 34.7 17.5 16.3 

PT 303  32.5 30.0 29.2 30.6 50.7 17.5 10.1 

DLSC 1 5.0 7.3 10.1 7.5 14.2 8.8 9.8 

JGS-12-3 5.0 6.7 25.7 12.5 33.6 8.8 10.3 

PHR 2 5.0 12.3 26.9 14.7 11.8 6.8 7.1 

Rohini  25.0 26.7 25.3 25.7 11.3 6.8 15.7 

BIOYSR 27.5 24.5 25.7 25.9 12.4 6.8 14.5 

HNS 1102 27.5 5.0 27.2 19.9 10.9 9.6 8.0 

Pusa MH-20 22.5 20.0 24.0 22.2 0.0 9.6 15.8 

RCH 2 27.5 18.9 25.5 24.0 0.0 6.8 7.1 

DRMRHJ 517 22.5 17.8 22.9 21.1 0.0 14.6 7.2 

DRMRHJ 1417 22.5 21.1 25.5 23.0 10.7 13.5 8.2 

SVJH- 101 17.5 25.1 26.3 23.0 0.0 13.5 8.0 

PHR-3313 27.5 22.2 23.1 24.3 9.3 13.5 8.2 

Pusa MH-16 17.5 21.1 23.2 20.6 32.9 13.5 7.1 

SVJH- 108 17.5 20.0 28.0 21.8 11.1 11.1 6.9 

DRMRHJ 2518 17.5 17.8 24.5 19.9 11.3 14.6 14.2 

PHR-3489 25.0 15.6 30.8 23.8 8.7 13.5 16.1 

RHH 1801 22.5 14.5 30.9 22.6 5.8 9.6 10.4 

Pusa MH-7 (Hybrid) 25.0 16.8 27.0 22.9 12.7 11.1 14.8 

DRMRHJ 2403  20.0 20.0 25.4 21.8 10.7 6.8 8.0 

8IJ4002 27.5 22.2 27.4 25.7 12.2 11.6 13.0 

Pusa MH-5 (Hybrid) 27.5 13.4 26.1 22.3 10.9 11.6 14.0 

8IJ0117 22.5 17.8 26.0 22.1 31.6 9.6 13.3 

KMR (L) 18-6 25.0 20.0 25.9 23.6 0.0 18.4 16.1 

KMR (L) 18-5 22.5 21.1 24.0 22.5 11.6 14.6 9.4 

DRMRHJ 503  27.5 16.8 23.4 22.6 12.4 14.6 7.9 

RHH 1802 27.5 18.9 22.7 23.0 10.4 11.1 10.0 

PYS-2016-15 27.5 31.1 27.6 28.7 0.0 14.6 9.8 

GSH-1717 17.5 4.5 25.3 15.8 0.0 11.5 8.3 

PYS-2016-8 37.5 23.4 27.6 29.5 0.0 9.6 8.6 

AKGS-8217 32.5 6.7 23.6 20.9 11.6 13.5 7.2 

YSKM 18-1 32.5 30.0 26.0 29.5 11.6 11.1 20.3 

GSH-1699 5.0 7.3 23.6 12.0 12.7 11.1 5.1 

GSH-1707 17.5 5.0 22.0 14.8 10.9 14.6 9.7 

AKGS-8146 17.5 6.7 22.0 15.4 16.4 14.6 9.8 

YSKM 18-2 35.0 33.4 25.3 31.2 0.0 11.5 14.6 

8IJ1004 22.5 16.8 25.9 21.7 13.3 14.6 6.9 

KMR (E) 18-1 22.5 14.5 23.6 20.2 0.0 13.5 7.3 

DRMRIS 17-7 25.0 17.8 25.1 22.6 0.0 13.5 7.7 

PRE 2016-2 22.5 20.5 22.7 21.9 13.8 14.6 9.3 

DRMRCI 96 22.5 15.6 24.1 20.7 15.6 13.5 9.1 

DRMRHT 13-13-5-4 22.5 14.5 24.5 20.5 11.8 14.6 9.8 

RH 1699-5 27.5 20.0 24.1 23.9 34.7 13.5 8.9 

KMR (E) 18-2 17.5 16.8 26.2 20.2 10.9 11.1 9.9 

RH 1658 22.5 13.4 28.1 21.3 11.8 8.8 10.0 

DRMR 2017-26 30.0 15.6 23.1 22.9 13.6 11.1 10.2 

PRE 2016-5 22.5 24.5 21.9 23.0 33.3 6.8 8.9 

RLC 10# 22.5 21.1 21.5 21.7 10.9 11.1 8.9 

NPJ-228 25.0 20.5 24.0 23.2 11.6 11.1 9.0 

RH 1657 22.5 22.2 22.9 22.5 12.4 11.1 8.3 

DRMRQ4-7-23# 22.5 18.9 23.6 21.7 0.0 11.5 9.9 

RH (OE)1706 27.5 16.8 22.6 22.3 13.1 14.6 7.1 

NPJ-227 32.5 22.2 25.5 26.7 0.0 14.6 8.0 

RH (OE)1705 22.5 24.5 23.2 23.4 47.6 14.6 9.9 

DRMRQ1-16-27# 27.5 17.8 21.1 22.1 35.6 14.6 9.2 

DRMRCI 111 25.0 13.4 23.0 20.5 33.8 11.1 8.1 

PRL-2013-9 20.0 23.4 25.3 22.9 31.1 11.1 9.1 

RH 1424 20.0 15.6 23.8 19.8 33.8 11.5 9.3 

CAU-Toria 1 30.0 30.0 26.9 29.0 13.3 11.1 9.5 

NPJ-225 32.5 20.0 23.2 25.2 34.7 8.8 8.1 

DRMR 2017-8 27.5 24.5 21.5 24.5 34.7 6.8 8.9 

DRMRHJ1118 (hybrid) 22.5 21.1 22.5 22.0 12.4 11.1 8.7 

RGN- 444 27.5 22.2 23.5 24.4 32.0 11.5 9.5 

DRMRCI 95 27.5 15.6 23.5 22.2 33.8 13.5 10.8 
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NPJ-226 25.0 18.9 25.9 23.3 38.7 13.5 9.0 

DRMRCI 114 30.0 16.8 23.9 23.6 10.9 13.5 9.9 

RMT 10-15  27.5 32.2 28.4 29.4 12.9 11.1 11.7 

JM-13-5 30.0 20.0 25.3 25.1 37.3 13.5 11.9 

RGN- 443 27.5 24.5 25.7 25.9 32.4 11.5 10.9 

RH 1584 25.0 17.8 31.5 24.8 9.8 9.6 11.8 

NPJ-224 25.0 16.8 30.1 24.0 13.3 11.1 9.0 

PHR-3328 25.0 23.4 25.5 24.6 33.3 9.6 8.8 

NPJ-223 37.5 22.2 23.2 27.6 12.9 6.8 10.0 

KMR 18-3 25.0 18.9 29.1 24.3 50.7 6.8 12.4 

PBR 385 27.5 20.5 25.3 24.4 51.1 8.8 11.5 

RH 1676 27.5 17.8 24.1 23.1 35.6 11.1 12.3 

KMR 18-4 20.0 21.1 24.2 21.8 37.3 14.6 9.1 

CS 508 -1 P2# 20.0 23.4 27.1 23.5 11.6 11.5 7.9 

RLC 8# 27.5 15.6 23.5 22.2 12.9 11.5 9.9 

LES-59 22.5 20.0 23.2 21.9 12.4 13.5 15.2 

CS 15000-1-1-1-1-2 27.5 22.2 25.2 25.0 12.2 11.5 14.7 

RCH  3# 25.0 14.5 19.9 19.8 0.0 13.5 10.1 

PDZ-11# 27.5 18.9 25.3 23.9 0.0 13.5 12.5 

LES-58 22.5 16.8 22.8 20.7 0.0 11.1 12.9 

PDZ-12# 30.0 15.6 21.7 22.4 11.6 9.6 9.8 

RLC 9# 22.5 22.2 20.6 21.8 35.3 13.5 12.4 

CS 2009-335 27.5 20.5 22.3 23.4 12.0 14.6 10.4 

PT-2015-10 37.5 28.9 25.1 30.5 14.2 11.5 20.3 

RGN- 449 27.5 23.4 21.8 24.2 0.0 11.5 11.4 

CAU-RM 4 22.5 20.0 25.7 22.7 12.7 19.8 11.1 

PT-2013-7 27.5 35.6 27.3 30.1 12.0 19.8 21.2 

TM 130 20.0 20.0 21.6 20.5 32.0 14.6 11.5 

HUJM 17-8 22.5 18.9 26.8 22.7 35.1 14.6 12.4 

TKM 18-2 27.5 31.7 26.7 28.6 12.0 14.6 10.0 

SVJH- 106 17.5 17.8 21.6 19.0 13.1 8.8 12.2 

TKM 18-1 25.0 30.0 25.5 26.8 32.4 11.1 10.6 

PRL-2016-6 17.5 22.2 27.7 22.5 12.4 11.1 11.6 

SKM 1626 27.5 20.5 24.2 24.1 12.2 19.8 11.5 

Bullet 20.0 18.9 24.8 21.2 12.0 13.5 11.6 

DRMRIJ 1353 27.5 17.8 24.3 23.2 32.2 19.8 10.4 

DTM-184 27.5 21.1 21.9 23.5 11.3 11.5 11.4 

SKM 1512 22.5 23.4 21.6 22.5 12.0 11.5 11.4 

RMM 10-1-1  20.0 20.0 23.3 21.1 12.4 19.8 10.8 

NPJ-222 20.0 22.2 27.0 23.1 0.0 11.1 11.1 

DRMR 2017-16 22.5 18.9 29.7 23.7 0.0 8.8 10.3 

NPJ-221 27.5 13.4 28.1 23.0 34.4 21.9 14.3 

DRMRCI 107 20.0 14.5 23.2 19.2 0.0 21.9 12.0 

CS 2009-154 25.0 16.8 25.8 22.5 0.0 19.8 11.9 

8IJ0116 22.5 20.0 23.6 22.0 0.0 19.8 9.7 

PR 2016-8 20.0 17.8 24.3 20.7 0.0 21.9 12.2 

Anmol 27.5 18.9 26.8 24.4 35.1 21.1 11.9 

HUJM 17-6 22.5 21.1 25.5 23.0 35.1 14.7 9.9 

TM 217 20.0 15.6 24.5 20.0 33.8 11.5 11.8 

CS 13000-3-1-1-4-2 20.0 16.8 22.9 19.9 33.8 11.1 11.9 

AKMS- 1002 27.5 20.0 25.9 24.5 33.8 8.8 11.1 

RB-101        20.0 22.2 23.9 22.0 12.2 6.8 11.0 

PR 2016-4 20.0 24.5 21.4 22.0 11.8 11.1 13.1 

RH 1584 20.0 23.4 22.6 22.0 12.0 11.5 11.8 

DRMRHJ 1403 17.5 20.5 22.0 20.0 0.0 11.5 12.3 

RB-102        30.0 21.1 21.5 24.2 11.3 19.8 9.5 

CAU-RM 2 22.5 20.0 24.7 22.4 0.0 11.5 9.4 

TM 179 22.5 22.2 25.7 23.5 0.0 11.1 12.9 

DRMR 2017-27 25.0 17.8 25.5 22.8 14.2 11.5 9.9 

8IJ0117 20.0 18.9 22.6 20.5 12.0 8.8 11.8 

RB-100        25.0 23.4 25.1 24.5 12.4 8.8 12.6 

DRMRIJ17-92 25.0 27.8 25.5 26.1 12.2 11.1 10.7 

CD(P=0.05) 6.8 4.5 1.9 

  

3.6 2.9 2.0 

CV(%)   14.2 8.7 3.3 8.8 7.1 5.2 
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Table 4.6.3: Screening of IVT entries of oilseed Brassica to WR (natural condition) 

Entries 

% WR severity  

 (75 DAS) 
% WR severity  (100 DAS) Stag head 

MOR PNT SGN LDH HSR Mean SGN LDH MOR 

GSL 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

RTM 314 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

HNS 1201 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

PT 303 0.0 10.0 0.0 0.0 0.0 2.5 0.0 0.0 0.0 

DLSC 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

JGS-12-3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

PHR 2 31.5 15.0 21.3 29.1 13.4 19.7 3.3 3.0 13.8 

Rohini 39.1 22.5 27.6 22.8 42.2 28.8 0.0 2.5 28.3 

BIOYSR 0.0 2.0 7.8 3.2 40.0 13.3 0.0 3.8 0.0 

HNS 1102 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Pusa MH-20 32.3 17.5 26.0 5.8 22.2 17.9 3.9 2.1 20.2 

RCH 2 2.9 20.0 15.3 19.1 21.1 18.9 0.0 3.2 0.0 

DRMRHJ 517 30.7 17.5 34.0 11.1 20.0 20.7 4.0 1.4 29.3 

DRMRHJ 1417 2.0 20.0 13.6 8.7 30.0 18.1 0.0 0.0 0.0 

SVJH- 101 6.0 17.5 4.7 13.3 33.4 17.2 0.0 0.0 0.0 

PHR-3313 10.9 12.5 10.2 10.3 31.7 16.2 0.0 0.0 12.0 

Pusa MH-16 34.0 22.5 39.6 12.3 35.6 27.5 3.9 0.0 37.9 

SVJH- 108 34.0 25.0 23.6 24.0 38.9 27.9 0.0 2.0 26.8 

DRMRHJ 2518 33.8 22.5 31.8 16.5 32.2 25.7 4.0 8.7 28.7 

PHR-3489 37.1 25.0 15.8 29.6 30.0 25.1 0.0 2.5 31.4 

RHH 1801 35.1 27.5 10.4 17.0 28.9 20.9 0.0 2.8 28.7 

Pusa MH-7 (Hybrid) 34.2 22.5 32.9 19.4 30.0 26.2 4.0 0.0 24.3 

DRMRHJ 2403 26.7 20.0 9.8 31.7 40.0 25.4 0.0 4.7 21.1 

8IJ4002 1.8 5.0 34.0 0.3 14.5 13.4 0.0 1.5 0.0 

Pusa MH-5 (Hybrid) 41.1 22.5 32.7 12.6 15.6 20.9 4.3 2.2 49.5 

8IJ0117 34.1 25.0 32.9 16.5 28.9 25.8 3.6 2.9 39.2 

KMR (L) 18-6 35.0 22.5 33.3 32.3 40.0 32.0 3.4 3.3 43.9 

KMR (L) 18-5 19.8 20.0 0.0 30.3 42.2 23.1 0.0 3.1 16.5 

DRMRHJ 503 34.0 25.0 12.2 15.4 46.7 24.8 0.0 0.0 38.8 

RHH 1802 34.9 22.5 32.4 6.2 32.2 23.3 3.8 3.1 39.9 

PYS-2016-15 0.0 7.5 0.0 0.0 0.0 1.9 0.0 0.0 0.0 

GSH-1717 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

PYS-2016-8 0.0 2.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 

AKGS-8217 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

YSKM 18-1 0.0 2.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 

GSH-1699 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

GSH-1707 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

AKGS-8146 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

YSKM 18-2 0.0 10.0 0.0 0.0 0.0 2.5 0.0 0.0 0.0 

8IJ1004 35.8 22.5 28.0 26.0 30.0 26.6 3.5 2.1 25.4 

KMR (E) 18-1 33.3 25.0 26.2 10.3 32.2 23.4 3.9 5.9 30.7 

DRMRIS 17-7 29.3 20.0 10.4 17.2 31.1 19.7 0.0 2.1 29.3 

PRE 2016-2 18.2 30.0 31.3 17.7 33.4 28.1 0.0 2.1 20.2 

DRMRCI 96 34.0 17.5 30.7 18.3 31.7 24.5 0.0 3.6 31.7 

DRMRHT 13-13-5-4 36.0 20.0 34.9 14.4 34.5 25.9 6.9 2.9 46.9 

RH 1699-5 33.8 27.5 31.1 16.1 43.4 29.5 3.9 2.5 18.3 

KMR (E) 18-2 34.0 25.0 30.4 11.7 27.2 23.6 11.1 0.0 12.9 

RH 1658 12.7 25.0 0.0 16.6 30.0 17.9 0.0 6.1 19.1 

DRMR 2017-26 0.0 12.5 36.9 0.0 0.0 12.4 3.8 3.5 0.0 

PRE 2016-5 9.1 27.5 33.8 13.6 41.1 29.0 0.0 2.1 12.7 

RLC 10# 0.0 5.0 30.9 0.0 0.0 9.0 4.0 0.0 0.0 

NPJ-228 6.9 27.5 12.9 14.3 31.2 21.5 0.0 1.2 0.0 

RH 1657 34.1 25.0 30.9 7.6 46.7 27.6 4.1 0.0 33.5 

DRMRQ4-7-23# 0.0 5.0 35.1 0.0 0.0 10.0 0.0 2.0 0.0 

RH (OE)1706 12.9 32.5 47.6 19.7 31.1 32.7 3.5 2.0 13.4 

NPJ-227 21.1 30.0 42.9 12.7 38.9 31.1 0.0 9.3 27.0 

RH (OE)1705 32.5 25.0 40.2 6.3 36.7 27.1 10.2 2.5 39.6 

DRMRQ1-16-27# 2.0 2.0 32.0 0.0 1.7 8.9 3.7 0.0 0.0 

DRMRCI 111 34.0 22.5 0.0 25.0 34.5 20.5 3.2 3.5 30.6 

PRL-2013-9 17.4 30.0 46.0 23.5 30.0 32.4 11.9 2.9 0.0 

RH 1424 38.0 25.0 47.3 28.8 32.2 33.3 10.3 0.0 39.5 

CAU-Toria 1 0.0 15.0 0.0 0.0 0.0 3.8 0.0 0.0 0.0 
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NPJ-225 34.2 22.5 36.0 11.7 20.0 22.6 3.8 1.5 30.8 

DRMR 2017-8 37.1 22.5 40.9 20.6 36.7 30.2 12.1 4.8 23.5 

DRMRHJ1118 (hybrid) 16.5 25.0 31.1 12.0 31.7 25.0 3.7 0.0 20.9 

RGN- 444 35.1 27.5 33.8 23.2 36.7 30.3 11.5 3.0 33.8 

DRMRCI 95 32.5 20.0 7.1 14.6 33.4 18.8 0.0 2.7 41.4 

NPJ-226 9.8 20.0 33.3 11.5 28.9 23.4 3.9 2.0 0.0 

DRMRCI 114 38.0 25.0 0.0 13.2 32.2 17.6 0.0 2.1 53.6 

RMT 10-15 0.0 7.5 0.0 0.0 0.0 1.9 0.0 0.0 0.0 

JM-13-5 40.2 30.0 39.3 30.3 40.0 34.9 10.5 2.0 44.7 

RGN- 443 14.9 32.5 36.9 19.4 36.7 31.4 3.6 3.1 17.7 

RH 1584 39.9 27.5 32.0 27.3 31.7 29.6 0.0 2.7 38.6 

NPJ-224 16.7 20.0 0.0 24.1 34.5 19.7 0.0 0.0 32.9 

PHR-3328 16.0 25.0 9.8 29.7 38.9 25.8 0.0 2.6 11.3 

NPJ-223 17.1 27.5 32.9 9.4 35.6 26.4 3.5 2.1 17.3 

KMR 18-3 36.9 25.0 30.9 28.4 42.2 31.6 3.6 4.2 36.7 

PBR 385 38.2 27.5 0.0 29.9 45.6 25.8 0.0 3.5 31.4 

RH 1676 19.8 30.0 0.0 24.4 32.2 21.6 0.0 2.6 24.0 

KMR 18-4 6.9 22.5 29.8 19.1 36.7 27.0 3.8 3.6 0.0 

CS 508 -1 P2# 14.2 22.5 35.8 26.5 30.0 28.7 3.8 2.6 12.7 

RLC 8# 0.0 6.0 44.2 0.0 0.0 12.6 8.3 1.9 0.0 

LES-59 6.9 22.5 34.2 11.6 41.1 27.4 3.5 4.5 0.0 

CS 15000-1-1-1-1-2 38.9 22.5 33.3 26.1 34.5 29.1 10.8 7.8 40.6 

RCH  3# 13.8 2.0 11.6 0.0 0.0 3.4 0.0 1.1 16.5 

PDZ-11# 2.0 7.5 11.3 6.7 0.0 6.4 0.0 1.6 0.0 

LES-58 33.4 22.5 32.9 6.2 43.4 26.3 3.7 2.9 45.0 

PDZ-12# 0.0 10.0 30.7 0.0 0.0 10.2 0.0 0.0 0.0 

RLC 9# 0.0 15.0 30.9 0.3 36.7 20.7 3.9 3.3 0.0 

CS 2009-335 40.7 30.0 33.8 23.8 35.6 30.8 0.0 2.7 53.1 

PT-2015-10 8.0 7.5 13.8 0.0 0.0 5.3 0.0 0.0 0.0 

RGN- 449 34.2 27.5 32.9 17.8 33.4 27.9 4.0 5.8 25.1 

CAU-RM 4 36.7 5.0 33.8 0.0 0.0 9.7 3.5 0.0 31.7 

PT-2013-7 0.0 10.0 0.0 0.0 0.0 2.5 0.0 0.0 0.0 

TM 130 33.9 20.0 33.8 17.8 31.1 25.7 3.3 4.7 20.1 

HUJM 17-8 0.0 17.5 44.0 7.9 2.8 18.0 4.1 2.0 0.0 

TKM 18-2 0.0 12.5 31.3 0.0 0.0 11.0 0.0 0.0 0.0 

SVJH- 106 34.0 20.0 13.3 17.2 35.6 21.5 0.0 3.1 40.6 

TKM 18-1 0.0 15.0 47.1 0.0 0.0 15.5 11.4 0.0 0.0 

PRL-2016-6 6.0 25.0 47.1 24.9 36.7 33.4 10.6 1.8 7.1 

SKM 1626 11.1 25.0 11.3 21.2 32.2 22.4 0.0 3.8 13.4 

Bullet 2.0 17.5 0.0 11.1 31.7 15.1 0.0 1.8 0.0 

DRMRIJ 1353 17.1 27.5 13.8 37.8 34.5 28.4 3.3 3.8 13.8 

DTM-184 16.0 27.5 9.3 37.8 30.0 26.1 0.0 4.9 12.4 

SKM 1512 39.1 27.5 0.0 11.7 36.7 19.0 0.0 7.6 38.0 

RMM 10-1-1 34.2 17.5 0.0 20.5 35.6 18.4 0.0 4.2 23.3 

NPJ-222 14.9 25.0 31.3 24.5 38.9 29.9 3.7 2.9 11.8 

DRMR 2017-16 10.9 27.5 14.4 29.1 48.9 30.0 3.5 4.7 7.9 

NPJ-221 18.0 20.0 10.0 13.8 32.2 19.0 3.8 1.1 20.2 

DRMRCI 107 7.8 17.5 32.0 19.9 33.4 25.7 3.6 1.8 0.0 

CS 2009-154 18.0 20.0 46.4 21.4 40.0 32.0 3.5 2.2 7.5 

8IJ0116 14.9 12.5 30.0 16.8 31.2 22.6 4.0 2.5 12.3 

PR 2016-8 15.2 22.5 29.8 26.3 42.2 30.2 1.9 4.8 7.7 

Anmol 33.3 20.0 0.0 26.5 51.1 24.4 0.0 4.8 31.7 

HUJM 17-6 14.9 17.5 31.6 11.3 50.0 27.6 3.6 6.0 20.2 

TM 217 8.2 15.0 32.4 13.5 36.7 24.4 3.8 0.0 0.0 

CS 13000-3-1-1-4-2 34.9 22.5 33.8 30.0 48.9 33.8 11.4 3.2 30.5 

AKMS- 1002 20.0 20.0 45.3 26.4 45.6 34.3 12.3 2.4 16.5 

RB-101 34.0 20.0 40.0 30.6 51.1 35.4 6.9 2.2 25.9 

PR 2016-4 18.2 22.5 38.9 16.6 48.9 31.7 3.6 1.3 15.6 

RH 1584 8.0 17.5 15.8 32.8 50.0 29.0 1.9 3.7 0.0 

DRMRHJ 1403 16.7 22.5 27.6 33.4 46.7 32.5 0.0 0.0 11.8 

RB-102 18.9 22.5 0.0 17.0 38.9 19.6 3.8 2.4 16.5 

CAU-RM 2 3.8 17.5 33.3 31.0 32.2 28.5 3.8 3.1 0.0 

TM 179 11.8 20.0 33.1 15.7 43.4 28.0 18.8 3.5 19.1 

DRMR 2017-27 37.3 20.0 32.4 22.1 46.7 30.3 12.7 6.2 34.2 

8IJ0117 19.3 20.0 48.0 9.2 26.7 26.0 7.0 4.1 18.9 

RB-100 34.9 22.5 32.0 28.9 30.0 28.4 3.8 4.7 39.8 

DRMRIJ17-92 4.0 20.0 36.7 6.6 50.0 28.3 3.8 2.8 0.0 

CD(P=0.05) 3.3 9.5 4.9 4.1 4.3 

 

2.6 3.8 4.3 

CV (%) 7.9 26.3 10.1 10.8 7.9 18.9 27.7 11.4 
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Table 4.6.4: Screening of IVT entries of oilseed Brassica to DM, PM and SR (natural condition) 
 

Entries 
% DM  

 % PM severity   

(75 DAS) 

 % PM severity 

 (100 DAS) 
% SR incidence 

PNT JAG SKN Mean MOR JAG Mean MOR PNT SGN LDH VAR 
GSL 1 0.0 35.0 12.5 23.8 9.1 47.5 28.3 0.0 0.0 4.0 9.6 0.0 

RTM 314 0.0 0.0 5.0 2.5 0.0 0.0 0.0 27.5 28.9 18.6 46.6 35.0 

HNS 1201 0.0 41.0 10.0 25.5 0.0 52.5 26.3 0.0 0.0 7.4 13.2 40.0 

PT 303  27.5 0.0 - 0.0 0.0 0.0 0.0 20.0 21.1 20.0 48.1 40.0 

DLSC 1 0.0 38.0 0.0 19.0 0.0 50.0 25.0 7.5 4.6 11.5 13.5 37.5 

JGS-12-3 0.0 34.0 7.5 20.8 0.0 46.5 23.3 5.0 3.8 7.5 6.3 10.0 

PHR 2 27.5 51.0 75.0 63.0 8.0 52.5 30.3 2.5 0.0 0.0 16.9 7.5 

Rohini  37.5 50.5 50.0 50.3 21.1 57.5 39.3 2.5 0.0 3.7 17.2 15.0 

BIOYSR 32.5 50.5 55.0 52.8 16.7 62.5 39.6 5.0 6.9 0.0 13.5 20.0 

HNS 1102 0.0 35.0 25.0 30.0 3.8 45.0 24.4 2.5 7.3 3.5 9.8 47.5 

Pusa MH-20 37.5 47.5 65.0 56.3 20.7 60.0 40.4 22.5 15.8 3.9 19.3 40.0 

RCH 2 47.5 55.0 95.0 75.0 26.9 62.5 44.7 7.5 3.2 0.0 10.9 35.0 

DRMRHJ 517 37.5 51.0 55.0 53.0 30.9 60.0 45.5 2.5 4.3 4.0 0.0 40.0 

DRMRHJ 1417 42.5 47.5 60.0 53.8 29.1 57.5 43.3 7.5 0.0 3.5 14.4 35.0 

SVJH- 101 52.5 42.5 70.0 56.3 22.2 50.0 36.1 15.0 9.0 0.0 6.5 35.0 

PHR-3313 52.5 40.0 70.0 55.0 34.2 45.0 39.6 20.0 0.0 3.6 13.4 35.0 

Pusa MH-16 37.5 39.0 50.0 44.5 17.1 50.0 33.6 25.0 10.5 3.9 23.0 32.5 

SVJH- 108 47.5 57.5 55.0 56.3 14.0 65.0 39.5 30.0 16.5 4.3 15.3 30.0 

DRMRHJ 2518 0.0 70.0 80.0 75.0 21.1 75.0 48.1 7.5 9.3 0.0 11.3 35.0 

PHR-3489 37.5 61.0 95.0 78.0 20.0 75.0 47.5 12.5 0.0 3.7 16.4 40.0 

RHH 1801 35.0 57.5 85.0 71.3 30.9 72.5 51.7 17.5 13.9 3.5 16.7 30.0 

Pusa MH-7 (Hybrid) 30.0 57.5 75.0 66.3 34.9 72.5 53.7 17.5 8.0 0.0 5.3 30.0 

DRMRHJ 2403  40.0 52.5 65.0 58.8 14.9 67.5 41.2 12.5 9.1 0.0 19.0 30.0 

8IJ4002 30.0 50.0 - 50.0 34.2 67.5 50.9 17.5 22.5 3.5 42.7 35.0 

Pusa MH-5 (Hybrid) 47.5 50.0 70.0 60.0 30.9 65.0 48.0 45.0 16.0 4.3 36.3 25.0 

8IJ0117 52.5 43.5 45.0 44.3 26.9 62.5 44.7 22.5 23.1 0.0 6.2 12.5 

KMR (L) 18-6 45.0 46.5 65.0 55.8 30.2 62.5 46.4 7.5 7.7 3.4 24.3 2.5 

KMR (L) 18-5 57.5 51.5 90.0 70.8 28.9 65.0 47.0 17.5 8.7 3.8 10.5 12.5 

DRMRHJ 503  37.5 55.0 75.0 65.0 16.2 67.5 41.9 7.5 4.9 3.8 14.3 17.5 

RHH 1802 35.0 50.0 75.0 62.5 26.0 65.0 45.5 12.5 16.9 7.6 13.5 20.0 

PYS-2016-15 0.0 37.5 35.0 36.3 10.9 55.0 33.0 27.5 15.8 3.6 49.4 30.0 

GSH-1717 0.0 0.0 15.0 7.5 5.1 0.0 2.6 12.5 0.0 0.0 10.9 0.0 

PYS-2016-8 30.0 32.5 45.0 38.8 4.0 40.0 22.0 27.5 18.3 3.5 42.2 30.0 

AKGS-8217 0.0 0.0 15.0 7.5 3.8 0.0 1.9 12.5 3.4 4.1 14.2 0.0 

YSKM 18-1 20.0 32.5 15.0 23.8 16.0 42.5 29.3 57.5 22.9 3.8 47.8 25.0 

GSH-1699 0.0 0.0 5.0 2.5 4.2 0.0 2.1 32.5 0.0 4.0 10.1 0.0 

GSH-1707 0.0 0.0 10.0 5.0 5.1 0.0 2.6 7.5 0.0 4.1 6.7 0.0 

AKGS-8146 0.0 0.0 20.0 10.0 3.6 0.0 1.8 20.0 2.2 12.1 13.5 15.0 

YSKM 18-2 42.5 34.0 20.0 27.0 22.2 40.0 31.1 80.0 13.0 20.0 29.2 40.0 

8IJ1004 25.0 40.0 65.0 52.5 26.9 55.0 41.0 25.0 9.3 0.0 20.2 15.0 

KMR (E) 18-1 37.5 62.5 75.0 68.8 39.8 70.0 54.9 22.5 13.6 3.9 13.6 5.0 

DRMRIS 17-7 37.5 51.0 95.0 73.0 20.0 65.0 42.5 32.5 13.1 3.8 10.0 10.0 

PRE 2016-2 30.0 51.5 75.0 63.3 10.9 65.0 38.0 30.0 24.5 0.0 24.7 35.0 

DRMRCI 96 32.5 46.5 80.0 63.3 30.9 55.0 43.0 15.0 18.9 3.4 7.9 30.0 

DRMRHT 13-13-5-4 32.5 57.5 55.0 56.3 32.2 57.5 44.9 22.5 19.3 3.5 6.1 40.0 

RH 1699-5 42.5 50.0 50.0 50.0 34.0 60.0 47.0 7.5 9.6 0.0 22.2 35.0 

KMR (E) 18-2 30.0 48.5 52.5 50.5 31.8 60.0 45.9 37.5 18.6 0.0 6.9 30.0 

RH 1658 20.0 52.5 65.0 58.8 32.5 57.5 45.0 32.5 15.6 3.6 10.3 0.0 

DRMR 2017-26 37.5 58.5 55.0 56.8 10.9 62.5 36.7 42.5 19.3 3.8 7.6 10.0 

PRE 2016-5 47.5 51.5 55.0 53.3 17.1 62.5 39.8 60.0 17.4 0.0 15.2 30.0 

RLC 10# 32.5 40.0 65.0 52.5 20.0 57.5 38.8 15.0 9.0 4.0 5.4 30.0 

NPJ-228 25.0 51.0 55.0 53.0 22.2 65.0 43.6 7.5 8.0 7.3 6.8 15.0 

RH 1657 32.5 40.0 75.0 57.5 25.1 60.0 42.6 12.5 14.5 4.1 0.0 10.0 

DRMRQ4-7-23# 42.5 45.0 85.0 65.0 26.9 55.0 41.0 47.5 0.0 4.0 9.5 10.0 

RH (OE)1706 25.0 46.0 75.0 60.5 32.2 60.0 46.1 32.5 5.1 3.5 4.5 15.0 

NPJ-227 32.5 45.0 75.0 60.0 37.3 55.0 46.2 12.5 6.2 3.7 6.0 10.0 

RH (OE)1705 37.5 46.0 75.0 60.5 21.1 52.5 36.8 30.0 9.5 3.4 10.2 10.0 

DRMRQ1-16-27# 27.5 41.0 55.0 48.0 39.8 38.0 38.9 22.5 11.4 0.0 12.7 10.0 

DRMRCI 111 32.5 42.5 85.0 63.8 25.1 57.5 41.3 17.5 0.0 3.2 6.1 10.0 

PRL-2013-9 42.5 50.0 65.0 57.5 30.9 60.0 45.5 20.0 0.0 4.0 0.0 5.0 

RH 1424 32.5 35.0 55.0 45.0 26.0 50.0 38.0 35.0 11.4 3.4 0.0 10.0 

CAU-Toria 1 0.0 34.0 - 34.0 10.9 45.0 28.0 92.5 21.7 17.7 29.5 75.0 

NPJ-225 32.5 36.0 55.0 45.5 18.9 45.0 32.0 17.5 4.8 0.0 5.0 25.0 

DRMR 2017-8 37.5 45.0 75.0 60.0 22.2 47.5 34.9 15.0 3.0 4.0 0.0 25.0 

DRMRHJ1118 (hybrid) 30.0 37.5 75.0 56.3 25.1 52.5 38.8 22.5 4.6 3.7 8.4 15.0 

RGN- 444 25.0 36.5 80.0 58.3 16.0 55.0 35.5 7.5 0.0 3.8 10.5 25.0 

DRMRCI 95 30.0 35.0 90.0 62.5 34.0 52.5 43.3 25.0 20.0 0.0 18.9 5.0 

NPJ-226 25.0 40.0 85.0 62.5 33.1 57.5 45.3 17.5 4.1 3.9 4.3 5.0 

DRMRCI 114 47.5 34.5 90.0 62.3 30.9 57.5 44.2 7.5 0.0 3.7 5.8 25.0 



PP 29 

 

RMT 10-15  20.0 38.5 - 38.5 10.9 57.5 34.2 87.5 21.3 6.7 33.5 25.0 

JM-13-5 30.0 47.5 75.0 61.3 26.0 60.0 43.0 15.0 0.0 3.5 10.3 30.0 

RGN- 443 25.0 37.5 75.0 56.3 40.9 55.0 48.0 25.0 2.9 17.9 7.7 25.0 

RH 1584 32.5 37.0 55.0 46.0 34.3 55.0 44.6 7.5 9.5 4.0 10.5 5.0 

NPJ-224 42.5 38.5 45.0 41.8 36.0 52.5 44.3 25.0 6.5 3.5 11.8 15.0 

PHR-3328 27.5 40.0 100.0 70.0 36.0 55.0 45.5 22.5 8.3 3.6 10.2 25.0 

NPJ-223 20.0 35.0 85.0 60.0 38.0 52.5 45.3 37.5 5.7 0.0 11.5 15.0 

KMR 18-3 37.5 34.5 75.0 54.8 37.3 45.0 41.2 22.5 4.7 0.0 0.0 25.0 

PBR 385 52.5 38.5 85.0 61.8 36.0 47.5 41.8 10.0 2.7 3.8 11.9 25.0 

RH 1676 42.5 42.5 90.0 66.3 28.2 52.5 40.4 7.5 10.2 3.7 10.5 20.0 

KMR 18-4 47.5 40.0 95.0 67.5 34.0 50.0 42.0 12.5 5.1 3.8 6.5 25.0 

CS 508 -1 P2# 32.5 41.0 100.0 70.5 15.1 52.5 33.8 10.0 8.4 0.0 10.1 20.0 

RLC 8# 27.5 36.5 85.0 60.8 21.1 50.0 35.6 17.5 0.0 4.2 5.0 20.0 

LES-59 25.0 39.5 65.0 52.3 30.9 50.0 40.5 27.5 11.8 3.5 9.8 25.0 

CS 15000-1-1-1-1-2 42.5 50.0 65.0 57.5 23.8 65.0 44.4 15.0 0.0 3.6 12.9 25.0 

RCH  3# 47.5 40.0 65.0 52.5 29.1 57.5 43.3 12.5 10.1 0.0 10.2 35.0 

PDZ-11# 42.5 0.0 65.0 32.5 22.2 0.0 11.1 37.5 8.2 0.0 0.0 25.0 

LES-58 25.0 51.0 95.0 73.0 25.1 67.5 46.3 30.0 17.0 3.7 22.6 25.0 

PDZ-12# 20.0 41.0 85.0 63.0 34.0 60.0 47.0 25.0 5.7 3.8 9.4 30.0 

RLC 9# 37.5 37.0 70.0 53.5 14.0 57.5 35.8 27.5 10.8 0.0 4.4 5.0 

CS 2009-335 27.5 41.0 80.0 60.5 20.0 57.5 38.8 12.5 4.0 0.0 15.5 0.0 

PT-2015-10 32.5 37.5 - 37.5 10.9 57.5 34.2 92.5 19.5 3.7 31.0 15.0 

RGN- 449 42.5 36.0 85.0 60.5 30.0 52.5 41.3 25.0 0.0 4.0 6.3 10.0 

CAU-RM 4 25.0 42.5 65.0 53.8 34.0 50.0 42.0 22.5 5.5 7.0 4.9 25.0 

PT-2013-7 32.5 36.5 90.0 63.3 10.0 55.0 32.5 92.5 17.3 17.0 27.1 30.0 

TM 130 42.5 0.0 100.0 50.0 30.0 0.0 15.0 15.0 5.9 3.3 10.9 25.0 

HUJM 17-8 32.5 37.5 85.0 61.3 9.1 57.5 33.3 12.5 0.0 8.2 7.1 25.0 

TKM 18-2 32.5 36.5 40.0 38.3 16.0 57.5 36.8 92.5 19.7 0.0 26.9 75.0 

SVJH- 106 37.5 40.0 75.0 57.5 37.1 47.5 42.3 12.5 12.4 3.8 4.9 80.0 

TKM 18-1 27.5 39.5 55.0 47.3 9.1 50.0 29.6 85.0 23.8 3.8 38.9 80.0 

PRL-2016-6 25.0 40.5 90.0 65.3 19.8 55.0 37.4 20.0 3.8 3.5 6.5 45.0 

SKM 1626 52.5 41.0 80.0 60.5 37.1 52.5 44.8 17.5 9.6 3.6 4.9 15.0 

Bullet 32.5 37.5 75.0 56.3 16.0 50.0 33.0 7.5 13.7 7.3 7.8 20.0 

DRMRIJ 1353 27.5 38.5 75.0 56.8 26.9 50.0 38.5 32.5 23.4 0.0 12.3 20.0 

DTM-184 17.5 32.5 75.0 53.8 29.1 42.5 35.8 20.0 2.0 3.7 15.6 20.0 

SKM 1512 37.5 35.0 65.0 50.0 42.2 42.5 42.4 22.5 11.1 3.4 16.8 20.0 

RMM 10-1-1  42.5 41.0 85.0 63.0 39.1 47.5 43.3 15.0 13.0 0.0 19.7 15.0 

NPJ-222 27.5 46.0 70.0 58.0 22.2 55.0 38.6 5.0 13.3 3.7 13.1 15.0 

DRMR 2017-16 37.5 32.5 80.0 56.3 24.2 42.5 33.4 27.5 0.0 3.5 7.2 20.0 

NPJ-221 32.5 37.0 65.0 51.0 40.0 45.0 42.5 30.0 18.4 0.0 16.8 20.0 

DRMRCI 107 47.5 40.0 85.0 62.5 22.2 45.0 33.6 12.5 6.5 7.2 11.5 45.0 

CS 2009-154 37.5 48.5 85.0 66.8 32.0 55.0 43.5 7.5 0.0 0.0 8.4 25.0 

8IJ0116 27.5 37.5 50.0 43.8 34.0 45.0 39.5 10.0 10.3 7.9 5.4 45.0 

PR 2016-8 52.5 36.0 85.0 60.5 38.0 42.5 40.3 5.0 8.9 7.5 9.1 40.0 

Anmol 37.5 48.5 85.0 66.8 38.9 60.0 49.5 2.5 11.4 4.0 5.6 15.0 

HUJM 17-6 42.5 32.5 90.0 61.3 40.2 42.5 41.4 7.5 8.0 7.2 13.7 15.0 

TM 217 32.5 37.0 90.0 63.5 22.2 50.0 36.1 12.5 7.4 3.8 5.1 30.0 

CS 13000-3-1-1-4-2 27.5 37.5 80.0 58.8 32.2 52.5 42.4 5.0 0.0 3.8 16.3 25.0 

AKMS- 1002 37.5 48.5 80.0 64.3 22.9 57.5 40.2 2.5 3.6 4.1 18.0 15.0 

RB-101        27.5 32.5 75.0 53.8 30.2 55.0 42.6 7.5 3.6 6.9 8.2 5.0 

PR 2016-4 20.0 34.0 90.0 62.0 32.2 55.0 43.6 10.0 7.3 7.2 5.8 15.0 

RH 1584 42.5 35.0 65.0 50.0 16.0 55.0 35.5 7.5 10.3 3.9 5.0 10.0 

DRMRHJ 1403 37.5 36.0 55.0 45.5 21.1 45.0 33.1 7.5 3.0 0.0 7.9 25.0 

RB-102        47.5 32.5 75.0 53.8 33.1 40.0 36.6 7.5 6.7 3.8 6.2 10.0 

CAU-RM 2 27.5 34.5 80.0 57.3 42.2 47.5 44.9 2.5 26.4 3.8 2.4 25.0 

TM 179 22.5 40.5 90.0 65.3 32.2 45.0 38.6 0.0 10.1 18.8 10.9 15.0 

DRMR 2017-27 52.5 32.5 80.0 56.3 36.2 45.0 40.6 0.0 20.1 17.9 9.1 20.0 

8IJ0117 32.5 35.0 75.0 55.0 22.2 47.5 34.9 5.0 16.8 7.0 4.4 20.0 

RB-100        22.5 40.0 80.0 60.0 39.8 47.5 43.7 0.0 22.9 3.8 16.4 15.0 

DRMRIJ17-92 37.5 35.0 50.0 42.5 36.0 45.0 40.5 0.0 9.6 3.8 5.6 15.0 

CD(P=0.05) 3.4 240.8 10.1   1.2 310.0   11.0 4.6 1.4 7.9 2.5 

CV (%)   5.5 47.7 7.6 2.1 44.8 22.2 24.9 7.2 20.5 5.5 
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Entomology 

 



ENT 1 
 

 

 

The 2018-19 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 forty five strains (IVT) were evaluated against mustard aphid including 

susceptible/tolerant checks. Aphid pressure was low at HSR, PNT and LDH and moderate to severe 

at MOR, KPR, SKN, NDH, DOL and SHL centres. Out of 145 IVT entries, 33 entries viz. DRMR 

2017-26, KMR (E) 18-2, RH 1699-5, KMR (E) 18-1, RMM 10 -1- 1, Kranti (NC), Bullet, 8IJ4002, 

8IJ0117, Pusa MH-7 (Hybrid), NPJ-224, RGN 73 (Check), SKM 1626, AKMS- 1002, Anmol, RH 

1584, PBR 385, NPJ-223, HUJM 17-6, DRMRCI 107, NPJ-226, DRMR 150-35 (Check), 8IJ0117, 

RB-100, DRMRCI 114, RH 1424, JM-11-9, Pusa Bold (Check), KMR (L) 18-6, RHH 1801, RCH 2, 

DRMRHJ 517 and RLC 9 were found promising having the AAII ≤ 2 (Table 5.1A). Among the forty 

six (AVT I and AVT II) entries screened against mustard aphid, seven entries viz. RGN 394, RGN 73 

(Check), DRMR 2017-15, NRCHB 101 (Check), GSH 1754, RTM 1624 and RMT 314 (Check) were 

found promising since these recorded AAII ≤ 2 (Table 5.1B).  

 

5.2 Assessment of yield losses due to insect pests in Brassica crops 

      The highest yield losses were observed in BSH 1 (60.9%) at Kanpur followed by PM 31 (60.7%) 

and GDM 4 (60.3%) at SK Nagar (Table 5.2). It was followed by 59.4% yield losses in RH 725, 

51.9% in PM 31 at Kanpur and 54.8% in RH 725 at SK Nagar. The highest yield loss among the 

entries evaluated in other centres was 29.4% in PM 31 at Hisar, 35.4% (PM 31) at Dholi, 18.7% (PM 

31) at Ludhiana, 22.7% in RH 725 at Morena, 14.8% in RH 725 at New Delhi and 12.6% in Varuna 

at Pant Nagar.  

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 6
th
 to 13

th
 std. week with peak during 10

th
 and 11

th
 

std. week. The aphid population was observed till 13
th
 std. week after which it disappeared from the 

crop. Low to moderate population of painted bug (0.7-2.8 bugs/ mrl) was observed from 44
th
 – 47

th
 

std. week on RH 725, T 27, HNS 0901 and BSH 1 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-C). At Kanpur, the aphid population generally remained active from 2

nd
 

to 12
th
 std. week with peak activity during 7

th
-8

th
 std week. Low to moderate population of painted 

bug was observed from 45
th
 to 13

th
 std. week. On timely sown crop, low to moderate population of 

sawfly larvae was also observed from 45-47
th
 std week. The activity of coccinellid predators was 

moderate to high during 6
th
 and 12

th
 std. week (Table 5.3.2). 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
-9

th
 

SMW (Table 5.3.3). At Pant Nagar moderate to high population of mustard aphid was recorded on 

BSH 1, YST 151, Varuna, GSC 6, B. carinata, B. nigra, B. alba and T 27 during 1
st
 to 15

th
 std. week 

(Table 5.3.4). At Ludhiana, the population of mustard aphid remained low both under timely and late 

sown conditions. Under timely sown conditions first appearance of mustard aphid was recorded 

during 51
st
 std. week on BSH 1 and remained active till 11

th
 std. week, while under late sown 

conditions it remained active from 1
st
 to 13

th
 std. week (Table 5.3.5A,B). Very low activity of cabbage 

caterpillar was recorded both under timely and late sown conditions. Cabbage caterpillar appeared on 

6
th
 std. week on DRMR IJ 31 under timely sown conditions and remained active till 8

th
 std. week, 

while under late sown conditions it remained active from 9
th
 to 12

th
 std. week. At SK Nagar, 

population of mustard aphid was recorded from 51
st
 to 9

th
 std. week in timely and late sown crop 

5. Entomology  
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(Table 5.3.6). At Shillongani peak population of mustard aphid was recorded in 3
rd

 to 5
th
 std. week, 

sawfly during 50
th
 to 5

th
 std. week, flea beetle from 49

th 
to 13

th
 std. week and coccinellid predators 

during 50
th
 and 14

th
 std. week (Table 5.3.7A-D). At Morena, mustard aphid remained active from 50

th
 

to 13
th
 std. week, while the activity of coccinellid beetles was observed from 6

th
 to 10

th
 std. week. 

Some activity of painted bug was also recorded from 47
th
 to 51

st
 std week. Activity of honeybees was 

recorded from 1
st
 to 10

th
 std. week (Table 5.3.8A-D). 

 

5.3 (B) Monitoring of a late mustard aphids on yellow sticky traps 

       The late aphid population was recorded by seven centres. At Hisar, the alate population appeared 

during 49
th
 std. week, peaked (361.3 aphids/ trap) during 11

th
 std. week and disappeared after 13

th
 std. 

week. At S.K. Nagar, alate mustard aphid population appeared during 50
th
 std. week, reached its peak 

(5696.2 aphids/ trap) during 8
th
 std. week and disappeared after 12

th
 std. week. At Ludhiana, alate 

aphid appeared as early as 43
th
 std. week and remained active upto 15

th
 std. week with peak (955.8 

aphids/ trap) during 8
th
 std. week. At Pant Nagar, the alate aphid appeared in 3

rd
 std. week and 

peaked (248.6 aphids/ trap) during 10
th
 std. week while it disappeared after 12

th
 std. week. At 

Kanpur, it appeared during 5
th
 std. week, peaked (368.3 aphids/ trap) in 8

th
 std. week and disappeared 

after 11
th
 std. week. At Morena, it appeared during 1

st
 std. week, peaked (76.8 aphids/ trap) during 8

th
 

std. week and disappeared after 13
th
 std. week.  At Dholi, its first appearance was recorded during 6

th
 

std. week with peak activity (187.0 aphids/ trap) during 10
th
 std. week and disappeared after 11

th
 std. 

week  (Table 5.3.9).  

 

5.4 Efficacy of bio-intensive IPM module against mustard aphid 

    At New Delhi, the treatment T5: spray of Verticillium lecanii @ 2 g/l followed by its second 

application after 10 days and 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 (88.0 and 89.8%, respectively) as compared to other treatments (Table 5.4.1). However, 

yield differences among treatments were non-significant. 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 6.3 aphids/ plant after 5 days of spray followed by T1: azadirachtin 

3000 ppm @ 5 ml/lt with aphid population of 16.1 aphids/ plant. Maximum seed yield of 661.1 kg/ha 

was obtained in treatment T6 followed by T1 (591.6 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 12.0 aphids/ plant followed by T1: azadirachtin 3000 ppm @ 5 ml/l 

followed by its second application. Maximum seed yield of 1646.3 kg/h was obtained in T6 followed 

by 1540.7 kg/ha in T1 (Table 5.4.3). At SK Nagar, T6 was the most effective treatment with complete 

control after three days of spray. It was followed by T1 (azadirachtin 3000 ppm @ 5 ml/l followed by 

its second spray) and T2 (azadiracthin followed by spray of Beauveria bassiana @ 2 g/l after 10 days) 

which were at par with each other. However, the maximum seed yield of 2729 kg/h was obtained in 

T6: dimethoate 30 EC @ 1 ml/lt (Table 5.4.4). At Pant Nagar, treatments T5: Verticillium lecanii @ 

2g/ l and T6: dimethoate 30 EC @ 1 ml/l were effective with maximum seed yield of 1453.1 kg/ha and 

maximum IBCR of 3.13 obtained in T5 (Table 5.4.5). At Ludhiana, treatment T6: dimethoate 30 EC 

@ 1 ml/l was the most effective with minimum aphid population of 19.6 aphids/ plant (70.7% 

reduction) after 5 days of spray followed by T1: azadirachtin 3000 ppm @ 5 ml/lt with aphid 

population of 27.2 aphids/ plant (59.3% reduction). The maximum seed yield of 2033.3 kg/ha was 

also obtained in T6 followed by 1794.4 kg/ha in T1 (Table 5.4.6). At Kanpur, T6 was the most 

effective treatment with minimum aphid population (11.06 aphids/ plant) followed by T4 (15.16 

aphids/plant), T2 (23.16 aphids/plant) and T1 (28.00 aphids/ plant) (Table 5.4.7). At Dholi, T6 was the 
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most effective treatment with minimum aphid population of 2.4 aphids/ plant followed by T5: 

Verticillium lecanii @ 2 g/l (3.6 aphids/ plant). Seed yield in T6 was the maximum (992.0 kg/ha) 

followed by T5 (978.0 kg/ha) (Table 5.4.8). At Morena, T1: azadirachtin 3000 ppm @ 5 ml/lt was the 

most effective treatment with minimum aphid population of 5.9 aphids/ plant after 3 days of spray 

followed by T6: dimethoate 30 EC @ 1 ml/l (8.6 aphids/plant). Maximum seed yield (2843 kg/ha) was 

also obtained in T1 followed by T6 (2752 kg/ha) (Table 5.4.9). 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 0.3 aphids/ plant and provided more than 98.0 reduction in population. 

However, yield differences among the treatments were non-significant (Table 5.5.1). However, at 

Shillongani, imidacloprid 17.8SL @ 0.25ml/l was the best treatment with minimum aphid population 

of 5.6 per plant after 7 days of spray and maximum seed yield of 672.9 kg/ha (Table 5.5.2). At Hisar, 

clothianidine 50 WDG @ 0.12 g/l was the most effective treatment with minimum population of 2.7 

aphids/ plant followed by thiamethoxam 25 WG @ 0.2 g/l (6.3 aphids/plant). The maximum seed 

yield of 1728.0 kg/ha was obtained in the treatment clothianidine 50 WDG followed by 1705.7 kg/ha 

in thiamethoxam 25 WG (Table 5.5.3). At SK Nagar, thiamethoxam 25 WG @ 0.2 g/l was the most 

effective treatment with minimum aphid population of 1.9 aphids/ plant after 3 days of spray. It was 

followed by dimethoate 30 EC @ 1 ml/l with 1.7 aphids/ plant. Maximum seed yield of 2910 kg/ha 

was obtained in imidacloprid 17.8 SL @ 0.25 ml/l followed by dimethoate 30 EC @ 1 ml/l (2870 

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 30.8 aphids/ plant and maximum seed yield of 1448.0 kg/ha 

(Table 5.5.5). At Ludhiana, thiamethoxam 25 WG @ 0.2 g/ l was the most effective treatment with 

minimum aphid population of 1.3 aphids/ plant after 7 days of spray followed by imidacloprid 17.8 

SL @ 0.25 ml/l (1.4 aphids/ plant) and clothianidine 50 WDG @ 0.12 g/l (1.5 aphids/ plant). The 

maximum seed yield of 2030.6 kg/ha was obtained in the treatment clothianidine 50 WDG @ 0.12g/l 

followed by thiamethoxam 25 WG @ 0.2 g/l (2022.2 kg/ha) and imidacloprid 17.8 SL @ 0.25 ml/l 

(2005.6 kg/ha) (Table 5.5.6). At Kanpur, spray of imidacloprid 17.8 SL @ 0.25 ml/l resulted in 

minimum aphid population of 4.45 aphids/ plant after 14 days of application. It was followed by 

thiamethoxam 25 WG @ 0.2 g/l (5.10 aphids/ plant). The maximum seed yield of 1507 kg/ha was 

obtained in imidacloprid 17.8SL followed by 1488 kg/ha in thiamethoxam 25 WG (Table 5.5.7). At 

Dholi, clothianidine 50 WDG @ 0.12g/l recorded minimum population of 2.8 aphids/ plant after 10 

days of spray followed by dimethoate 30 EC (3.0 aphids/ plant) and thiamethoxam 25 WG (3.6 

aphids/ plant). Maximum seed yield of 972.0 kg/ha was obtained in clothianidine 50 WDG followed 

by thiamethoxam 25 WG (908.0 kg/ha) (Table 5.5.8). At Morena, thiamethoxam 25 WG was the 

most effective treatment with minimum population of 5.1 aphids/ plant after 3 days of spray followed 

by imidacloprid 17.8 SL (8.3 aphids/ plant). Maximum seed yield was obtained in thiamethoxam 25 

WG (2156 kg/ha) followed by clothianidine 50 WDG (2062 kg/ha) and imidacloprid 17.8 SL (2036 

kg/ha) (Table 5.5.9). 

 

5.6 Survey and surveillance of insect pests and their natural enemies 

     Survey and surveillance of insect pests was conducted at SK Nagar, Kanpur, Ludhiana and 

Shillongani (Table 5.6.1 to 5.6.4). At SK Nagar, the mustard aphid was reported from II fortnight of 

December to II fortnight of March, while the coccinellid predators were reported from I fortnight of 

February to I fortnight of March. At Kanpur, aphid activity was recorded from I fortnight of January 
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to I fortnight of March, while painted bug remained active from II fortnight of October to I fortnight 

of November. Low activity of coccinellids was recorded from II fortnight of February to I fortnight of 

March. Some early activity of sawfly was also recorded from II fortnight of October to I fortnight of 

November. At Ludhiana, low aphid activity was recorded from II fortnight of January to II fortnight 

of March. However, the population of coccinellids remained low. At Shillongani, aphid activity was 

recorded from II fortnight of November to II fortnight of January, while coccinellid beetles’ activity 

was recorded from I fortnight of November to II fortnight of January. Flea beetle remained active 

from November to January, sawfly from November to I fortnight of January. 
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Table 5.1 (A): Reaction of IVT entries against mustard aphid 

 

S. No. Code No. Entries MOR HSR KPR SKN PNT NDH LDH DOL SHL Mean 

 Toria 

1 SBG 18-1 RMT 10-15 3.6 3.6 2.6 3.6 0.8 3.3 1.3 2.2 2.7 2.6 

2 SBG 18-2 PT-2015-10 3.2 3.9 2.0 3.7 0.7 3.3 1.7 2.6 2.5 2.6 

3 SBG 18-3 Bhawani (Check) 4.6 3.8 2.7 3.7 0.8 3.3 1.5 3.4 2.4 2.9 

4 SBG 18-4 TKM 18-2 4.0 3.6 2.4 3.6 0.8 3.2 2.0 2.8 2.1 2.7 

5 SBG 18-5 CAU-Toria 1 4.2 3.9 2.2 3.6 0.5 3.0 1.7 2.4 2.4 2.7 

6 SBG 18-6 PT 303 (NC) 4.2 3.7 2.3 3.6 0.8 2.8 1.9 2.4 2.1 2.6 

7 SBG 18-7 PT-2013-7 2.6 3.7 2.9 3.5 0.7 3.2 1.8 2.4 2.6 2.6 

8 SBG 18-8 TKM 18-1 4.4 3.8 3.0 3.6 0.7 3.2 1.6 2.4 2.4 2.8 

9 SBG 18-9 Panchali (Check) 2.2 4.0 3.1 3.6 0.6 3.2 1.8 2.4 2.4 2.6 

 Yellow sarson 

10 SBG 18-10 PYS-2016-15 4.6 2.2 2.6 3.3 1.1 3.0 2.3 2.2 2.4 2.6 

11 SBG 18-11 YSKM 18-2 3.6 2.3 2.6 3.3 1.5 2.8 2.1 2.6 2.6 2.6 

12 SBG 18-12 NRCYS 05-02 (Check) 0.2 2.2 2.5 3.3 1.3 3.0 1.7 2.6 2.2 2.1 

13 SBG 18-13 PYS-2016-8 1.0 2.0 2.3 3.5 1.4 3.2 1.7 2.7 2.1 2.2 

14 SBG 18-14 YSKM 18-1 3.4 2.1 2.6 3.4 1.5 3.2 1.7 2.7 2.4 2.6 

15 SBG 18-15 YSH 401 (Check) 5.2 2.0 2.2 3.4 1.1 3.0 1.4 2.6 2.4 2.6 

  Early Mustard 

16 SBG 18-16 PRE 2016-5 3.8 1.1 1.5 3.5 1.1 2.8 1.2 2.4 2.5 2.2 

17 SBG 18-17 DRMR 2017-26 0.0 1.3 1.1 3.6 1.2 3.0 0.8 2.9 2.3 1.8 

18 SBG 18-18 RH 1658 3.8 0.9 1.7 3.6 1.6 2.8 0.4 2.9 1.8 2.2 

19 SBG 18-19 KMR (E) 18-2 1.8 1.1 0.9 3.4 1.3 3.0 0.3 3.0 0.9 1.7 

20 SBG 18-20 NPJ-222 4.6 0.8 2.3 3.5 1.2 3.0 0.3 2.6 2.3 2.3 

21 SBG 18-21 PM 27(Check) 1.6 1.4 2.5 3.3 1.5 3.0 0.7 2.2 2.2 2.0 

22 SBG 18-22 DTM-184 2.2 1.2 2.8 3.3 1.7 3.0 0.5 2.6 2.2 2.2 

23 SBG 18-23 DRMRIS 17-7 3.4 1.2 2.5 3.4 1.4 3.0 0.7 2.1 2.7 2.3 

24 SBG 18-24 RH 1699-5 0.0 1.4 1.4 3.3 1.4 2.8 0.5 2.1 2.5 1.7 

25 SBG 18-25 KMR (E) 18-1 0.6 1.3 2.5 3.4 1.1 2.8 0.2 3.0 2.7 2.0 

26 SBG 18-26 NPJ-221 3.2 1.1 1.4 3.6 1.4 2.5 0.0 2.9 2.9 2.1 

27 SBG 18-27 Kranti (NC) 0.0 1.1 2.6 3.5 1.6 3.0 0.0 2.2 2.3 1.8 

28 SBG 18-28 RMM 10 – 1- 1 1.4 2.0 1.3 3.2 1.5 2.7 0.3 2.6 2.9 2.0 

29 SBG 18-29 DRMRHT 13-13-5-4 4.6 1.8 2.3 3.5 1.7 2.7 0.0 3.0 2.4 2.4 

30 SBG 18-30 Bullet 0.2 1.2 2.2 3.2 1.7 3.0 0.0 2.4 2.8 1.9 

31 SBG 18-31 DRMRCI 96 4.2 1.1 1.8 3.4 1.3 2.8 0.0 2.6 2.6 2.2 

32 SBG 18-32 PRE 2016-2 3.6 1.3 1.5 3.5 1.4 2.8 0.0 2.6 2.6 2.1 

33 SBG 18-33 JD 6 (Check) 0.2 2.6 2.5 3.6 1.6 3.0 0.3 3.0 2.6 2.2 

 IHT early mustard hybrids 

34 SBG 18-34 8IJ0117 1.4 0.8 1.6 3.3 1.4 3.0 0.4 3.0 2.1 1.9 

35 SBG 18-35 DRMRHJ 503 3.6 1.7 1.9 3.4 1.3 3.0 0.8 2.2 3.1 2.3 

36 SBG 18-36 Pusa MH-7 (Hybrid) 2.4 1.6 1.1 3.4 1.5 2.8 0.4 2.4 2.5 2.0 

37 SBG 18-37 8IJ4002 2.4 1.5 1.4 3.4 1.5 2.8 0.1 2.2 2.4 2.0 

38 SBG 18-38 DRMRHJ 2403 1.4 1.6 1.8 3.4 1.7 3.0 0.3 2.8 2.7 2.1 

39 SBG 18-39 Pusa MH-5 (Hybrid) 4.0 0.9 1.6 3.5 1.2 3.0 0.0 2.2 3.3 2.2 

40 SBG 18-40 PM 25 (Check) 3.2 1.1 2.0 3.6 2.0 2.7 0.1 2.2 2.5 2.2 

 Timely Sown, Irrigated 

41 SBG 18-41 RH 1676 2.8 2.2 2.3 3.3 1.5 3.0 0.8 2.1 1.0 2.1 

42 SBG 18-42 NPJ-224 0.2 2.0 1.8 3.4 1.1 2.8 0.0 2.1 2.8 1.8 

43 SBG 18-43 DRMR 2017-16 5.0 2.1 2.8 3.6 1.5 3.0 0.6 3.0 2.8 2.7 

44 SBG 18-44 KMR 18-4 3.4 0.7 3.0 3.5 1.2 3.0 1.1 2.9 2.8 2.4 

45 SBG 18-45 AKMS- 1002 0.4 1.2 2.5 3.5 1.5 2.8 1.1 2.2 2.9 2.0 

46 SBG 18-46 SKM 1626 1.4 0.8 2.0 3.5 1.2 3.0 0.6 2.6 2.8 2.0 

47 SBG 18-47 RGN 73 (Check) 0.0 1.1 2.4 3.5 1.5 2.8 0.5 2.4 2.8 1.9 

48 SBG 18-48 PHR-3328 2.2 1.2 2.4 3.4 1.6 2.8 0.2 2.4 2.5 2.1 

49 SBG 18-49 Anmol 0.2 1.4 2.4 3.3 1.6 2.8 0.0 2.2 2.4 1.8 

50 SBG 18-50 PR 2016-8 4.6 1.1 1.9 3.5 1.1 2.7 0.3 2.2 2.6 2.2 

51 SBG 18-51 RH 1584 1.0 1.9 1.1 3.5 1.2 2.8 0.9 2.4 2.6 1.9 

52 SBG 18-52 DRMRIJ 1353 2.2 1.8 1.8 3.5 1.2 2.8 0.2 2.5 2.7 2.1 

53 SBG 18-53 RB-101 4.2 1.1 1.5 3.4 1.4 2.8 0.4 2.2 2.8 2.2 

54 SBG 18-54 Maya (Check) 2.2 1.3 2.5 3.5 1.2 2.8 0.3 2.2 2.7 2.1 

55 SBG 18-55 PBR 385 1.0 1.1 1.6 3.4 1.0 3.0 1.7 2.6 2.7 2.0 
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56 SBG 18-56 8IJ0116 3.4 1.4 1.9 3.3 1.5 2.8 0.3 2.8 3.0 2.3 

57 SBG 18-57 ACN 141 0.2 1.6 3.0 3.5 1.3 3.0 1.4 2.1 2.7 2.1 

58 SBG 18-58 NPJ-223 0.6 1.4 2.5 3.5 1.5 2.8 0.1 2.1 2.6 1.9 

59 SBG 18-59 KMR 18-3 1.2 1.4 2.7 3.4 1.3 3.0 1.0 2.8 2.9 2.2 

60 SBG 18-60 SKM 1512 0.4 2.8 1.7 3.4 1.2 2.8 0.9 2.4 3.0 2.1 

61 SBG 18-61 BIO 902 (Check) 3.2 1.7 2.5 3.3 1.3 3.0 0.5 3.2 2.9 2.4 

62 SBG 18-62 DRMRCI 107 0.0 2.5 2.1 3.6 1.1 2.8 1.0 2.4 2.9 2.0 

63 SBG 18-63 HUJM 17-6 0.2 1.1 2.1 3.4 1.1 3.2 1.1 3.0 3.0 2.0 

64 SBG 18-64 PR 2016-4 0.4 1.8 2.9 3.5 1.2 3.2 0.6 2.6 2.6 2.1 

65 SBG 18-65 RGN- 443 2.4 1.7 2.3 3.6 1.5 3.2 1.4 3.2 1.0 2.3 

66 SBG 18-66 TM 217 0.0 1.5 2.9 3.5 1.3 3.2 1.1 2.9 2.9 2.1 

67 SBG 18-67 JM-13-5 3.4 1.1 2.5 3.6 1.2 3.0 1.3 3.2 2.8 2.5 

68 SBG 18-68 DRMRIJ 31 (Check) 2.0 1.5 2.3 3.5 1.3 3.0 0.5 2.6 2.5 2.1 

 IVT Mustard (Rainfed) 

69 SBG 18-69 NPJ-226 3.2 1.6 2.6 3.7 1.2 3.2 0.3 2.5 2.5 1.8 

70 SBG 18-70 RH 1584 0.2 2.0 1.7 3.8 1.2 3.0 0.8 2.2 2.7 2.7 

71 SBG 18-71 DRMRHJ1118(hybrid) 1.6 2.3 1.4 3.9 1.1 3.0 1.0 3.4 2.5 2.4 

72 SBG 18-72 RB-100 0.4 2.0 1.7 3.9 1.4 3.0 0.6 3.7 1.0 2.0 

73 SBG 18-73 8IJ0117 4.6 2.5 2.5 3.9 1.3 3.2 0.8 2.8 1.0 2.0 

74 SBG 18-74 DRMR 150-35 (Check) 1.0 1.8 1.3 3.9 1.4 3.0 1.1 2.2 1.9 1.9 

75 SBG 18-75 TM 179 0.6 1.5 2.0 3.9 1.5 3.0 1.2 3.4 3.0 2.1 

76 SBG 18-76 DRMRCI 114 1.0 0.9 2.7 3.9 1.4 3.0 0.9 2.6 2.5 1.8 

77 SBG 18-77 RGN- 444 1.0 2.4 1.4 3.8 1.1 3.0 1.6 2.4 2.9 2.2 

78 SBG 18-78 RH 1424 5.1 2.1 1.9 3.7 1.6 3.0 1.6 2.1 2.9 1.9 

79 SBG 18-79 RB-102 4.6 2.7 1.2 3.6 1.6 2.8 1.0 2.8 2.8 2.1 

80 SBG 18-80 PM 26 (Check) 4.6 2.1 1.3 3.6 1.2 2.8 0.4 2.6 2.8 2.2 

81 SBG 18-81 DRMR 2017-8 1.6 1.9 1.2 3.6 1.3 3.0 1.4 3.0 2.7 2.1 

82 SBG 18-82 JM-11-9 0.8 1.1 2.7 3.6 1.5 3.0 1.0 2.4 2.2 2.0 

83 SBG 18-83 NPJ-225 1.2 1.6 2.5 3.5 1.5 3.0 0.5 3.0 2.9 2.3 

84 SBG 18-84 DRMRCI 95 1.0 1.8 2.5 3.5 1.3 3.0 0.7 2.8 2.8 2.1 

85 SBG 18-85 Pusa Bold (Check) 0.0 0.9 3.2 3.5 2.0 2.8 0.3 2.6 2.6 1.9 

 IVT- Mustard Late sown 

86 SBG 18-86 KMR (L) 18-6 0.6 0.9 2.7 3.5 1.5 3.0 1.0 2.1 2.9 2.0 

87 SBG 18-87 PRL-2016-6 3.2 1.1 1.6 3.6 1.2 2.8 1.1 2.7 2.6 2.2 

88 SBG 18-88 RH 1658 2.5 2.2 2.2 3.4 1.2 2.7 1.6 2.2 3.0 2.3 

89 SBG 18-89 DRMR 2017-27 2.0 1.5 2.5 3.5 1.6 3.0 1.2 3.1 2.9 2.4 

90 SBG 18-90 TM 130 0.4 2.2 2.7 3.5 1.6 2.8 1.6 3.2 2.9 2.3 

91 SBG 18-91 PM 28 (Check) 3.0 1.1 3.0 3.4 1.4 2.7 1.6 3.0 2.9 2.5 

92 SBG 18-92 NPJ-228 5.0 1.4 2.0 3.6 1.3 2.7 0.7 3.0 2.7 2.5 

93 SBG 18-93 SVJH- 106 5.4 1.0 2.4 3.5 1.1 2.8 0.3 2.2 2.5 2.4 

94 SBG 18-94 DRMRIJ17-92 4.2 1.6 3.4 3.5 1.4 2.8 0.2 3.2 2.9 2.6 

95 SBG 18-95 RGN- 449 0.4 1.6 2.2 3.6 1.4 3.0 0.8 3.5 2.9 2.2 

96 SBG 18-96 KMR (L) 18-5 0.6 2.2 2.6 3.5 1.6 2.7 0.1 3.2 2.8 2.1 

97 SBG 18-97 NRCHB 101 (Check) 3.5 3.0 2.6 3.6 1.4 3.0 0.7 2.6 2.7 2.6 

98 SBG 18-98 DRMRCI 111 2.0 3.4 2.7 3.5 1.9 3.0 0.7 3.1 3.0 2.6 

99 SBG 18-99 PRL-2013-9 0.8 2.3 2.3 3.6 1.7 3.0 0.8 2.2 2.9 2.2 

100 SBG 18-100 NPJ-227 2.8 3.3 2.1 3.6 1.1 3.0 0.6 3.0 2.8 2.5 

101 SBG 18-101 HUJM 17-8 0.2 2.5 2.0 3.4 1.6 3.0 1.4 2.4 2.4 2.1 

102 SBG 18-102 RH 1657 2.0 1.0 1.7 3.5 1.6 3.0 0.5 3.2 2.9 2.2 

103 SBG 18-103 DRMRHJ 1403 2.8 1.1 1.9 3.6 1.3 3.0 0.3 2.2 3.0 2.1 

104 SBG 18-104 PM 29 (Check) 0.4 1.1 2.9 3.5 1.7 3.0 1.9 2.2 2.5 2.1 

  Hybrid Mustard 

105 SBG 18-105 DRMRHJ 2518 1.0 1.7 2.5 3.3 1.0 3.0 1.8 3.2 2.7 2.2 

106 SBG 18-106 RHH 1802 1.0 1.9 2.1 3.2 1.6 3.0 0.5 3.0 2.9 2.1 

107 SBG 18-107 PHR-1096 0.6 1.5 2.5 3.5 1.5 3.0 1.8 3.0 3.0 2.3 

108 SBG 18-108 SVJH- 101 3.4 2.4 1.4 3.3 1.2 2.8 0.8 2.8 2.1 2.2 

109 SBG 18-109 Musa MH-20 1.0 2.2 2.4 3.6 1.3 3.0 1.1 2.4 2.2 2.1 

110 SBG 18-110 8IJ1004 3.6 1.8 2.5 3.6 1.4 3.0 0.7 2.2 2.4 2.4 

111 SBG 18-111 DRMRHJ 1417 4.4 1.8 2.1 3.5 1.2 3.0 0.8 2.2 2.8 2.4 

112 SBG 18-112 NRCHB 506 (Check) 0.2 1.7 2.4 3.4 1.2 3.0 1.3 3.2 2.8 2.1 

113 SBG 18-113 PHR-3313 1.6 1.8 2.1 3.3 1.5 3.0 1.5 3.0 2.9 2.3 

114 SBG 18-114 RHH 1801 0.2 2.1 0.9 3.4 1.3 3.0 0.0 2.2 2.8 1.8 
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115 SBG 18-115 Musa MH-16 1.4 1.9 2.3 3.4 1.1 3.0 1.1 2.2 2.9 2.1 

116 SBG 18-116 PHR-3489 0.8 1.7 1.8 3.5 1.5 3.0 1.1 2.4 3.0 2.1 

117 SBG 18-117 RCH 2 0.6 1.2 1.9 3.5 1.3 3.0 1.0 2.6 2.8 2.0 

118 SBG 18-118 SVJH- 108 2.0 1.4 1.8 3.2 1.5 2.8 1.1 2.2 2.8 2.1 

119 SBG 18-119 DRMRHJ 517 0.2 1.3 1.7 3.4 1.6 2.8 1.4 2.8 2.8 2.0 

120 SBG 18-120 PM 30 (Check) 3.2 1.4 2.8 3.4 1.1 3.0 1.5 2.6 2.8 2.4 

 Quality Mustard : IVT 

121 SBG 18-121 RLC 10 2.4 1.1 3.0 3.5 1.3 3.0 0.4 2.8 2.4 2.2 

122 SBG 18-122 RH (OE)1706 4.4 1.6 2.6 3.4 1.0 3.0 1.4 2.4 2.6 2.5 

123 SBG 18-123 DRMRQ4-7-23 4.2 1.7 3.1 3.6 1.1 3.0 2.2 3.0 2.7 2.7 

124 SBG 18-124 LES-59 1.0 1.6 2.2 3.4 1.2 2.8 1.0 2.6 2.7 2.1 

125 SBG 18-125 RLC 9 0.6 1.2 2.3 3.4 1.5 3.0 0.8 2.8 2.8 2.0 

126 SBG 18-126 PDZ-12 1.6 2.3 2.7 3.6 1.5 3.0 0.6 3.0 1.0 2.1 

127 SBG 18-127 DMH-1 (Check) 1.8 2.7 1.9 3.5 1.3 3.0 1.9 2.4 2.5 2.3 

128 SBG 18-128 RH (OE)1705 1.6 2.7 2.7 3.6 2.0 3.0 0.6 2.4 2.9 2.4 

129 SBG 18-129 RLC 8 1.4 2.4 2.1 3.6 1.8 3.0 0.7 2.6 1.0 2.1 

130 SBG 18-130 DRMRQ1-16-27 1.4 2.8 2.8 3.8 1.5 2.8 0.2 3.0 1.0 2.1 

131 SBG 18-131 LES-58 0.2 3.2 2.6 3.4 2.0 3.0 1.2 2.6 2.0 2.2 

132 SBG 18-132 PDZ-11 1.0 3.2 2.6 3.6 1.4 3.0 1.9 3.2 2.9 2.5 

133 SBG 18-133 RCH  3 2.6 3.1 2.7 3.3 1.3 3.0 1.9 3.4 2.9 2.7 

134 SBG 18-134 PDZ-1 (Check) 2.6 3.4 3.2 3.6 1.8 3.0 1.3 3.0 3.0 2.8 

 Gobhi Sarson : IVT 

135 SBG 18-135 HNS 1201 3.6 2.9 1.9 3.5 1.1 3.0 1.6 3.0 2.8 2.6 

136 SBG 18-136 GSH-1717 4.0 2.6 1.7 3.4 1.3 2.8 1.4 2.6 2.9 2.5 

137 SBG 18-137 AKGS-8217 4.0 2.4 1.8 3.4 1.1 3.0 1.6 2.8 3.1 2.6 

138 SBG 18-138 JGS-12-3 1.8 2.9 1.3 3.1 1.5 2.8 1.4 2.6 3.1 2.3 

139 SBG 18-139 GSL 6 (Check) 3.8 2.5 2.8 3.5 1.0 3.0 1.6 2.2 2.8 2.6 

140 SBG 18-140 HNS 1102 3.2 2.0 1.6 3.4 1.2 3.0 2.0 2.7 2.8 2.4 

141 SBG 18-141 GSH-1699 3.6 2.4 2.0 3.3 1.3 3.0 1.5 3.0 3.2 2.6 

142 SBG 18-142 AKGS-8146 3.0 2.8 2.0 3.3 1.3 3.0 1.7 3.6 2.8 2.6 

143 SBG 18-143 GSH-1707 4.0 2.9 2.3 3.4 1.6 2.7 2.1 3.2 2.9 2.8 

144 SBG 18-144 GSL-1 (NC) 4.2 2.1 1.1 3.0 1.0 3.0 1.2 2.8 2.8 2.4 

145 SBG 18-145 BSH-1 1.0 3.0 3.0 3.8 1.0 3.2 1.5 3.0 3.1 2.5 

Mean 2.2 1.9 2.2 3.5 1.3 2.9 1.0 2.6 2.6 2.2 

 

 

        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 KPR SKN PNT NDH LDH DOL SHL Mean 

 Mustard timely sown AVT-I + AHT -I (Irrigated) 

1 SAG 18-1 RH 1550 2.6 1.9 3.1 3.6 1.5 2.8 1.3 3.0 2.6 2.5 

2 SAG 18-2 7IJ0003 3.2 2.1 2.6 3.7 0.7 3.0 1.9 2.2 1.5 2.3 

3 SAG 18-3 DMH 1( Hybrid Check) 4.2 1.3 3.3 3.7 0.9 3.0 0.9 2.6 1.5 2.4 

 AVT-1 (Irrigated) Repeat 

4 SAG 18-4 RLMCP 626 3.4 0.6 2.6 3.7 0.7 2.8 1.4 2.6 * 2.2 

5 SAG 18-5 RH 1326 2.4 0.8 3.1 3.8 1.1 2.8 1.3 2.2 1.3 2.1 

6 SAG 18-6 RH 749 (Check) 1.2 0.9 3.3 3.7 1.2 3.0 0.5 3.6 3.3 2.3 

7 SAG 18-7 RGN 394 0.4 1.0 3.3 3.8 0.9 3.0 1.0 2.2 2.7 2.0 

8 SAG 18-8 NPJ 203 1.4 1.2 3.2 3.7 0.7 3.0 0.9 2.2 2.4 2.1 

9 SAG 18-9 RGN 73 (Check) 0.6 1.0 3.6 3.6 0.4 3.2 0.7 2.4 2.9 2.0 

 AVT-I Late Sown (Irrigated) 

10 SAG 18-10 DRMR 2017-15 1.8 1.1 2.8 3.5 0.7 3.0 0.2 2.2 3.1 2.0 

11 SAG 18-11 RH 1599-41 2.2 1.3 2.9 3.5 0.8 3.0 0.2 2.6 3.4 2.2 

12 SAG 18-12 NRCHB 101 (Check) 1.2 0.8 2.9 3.6 1.2 2.5 0.8 2.2 2.9 2.0 

13 SAG 18-13 RMWR 09-1 1.8 1.5 3.2 3.8 1.1 3.0 1.1 2.2 3.0 2.3 

14 SAG 18-14 NPJ 216 2.2 1.7 3.6 3.8 0.9 3.0 0.4 2.4 3.3 2.4 

15 SAG 18-15 DRMRIC 16-38 4.6 1.2 3.1 3.8 0.8 3.0 1.3 3.2 3.0 2.7 

16 SAG 18-16 PM 28 (Check) 2.4 1.6 2.6 3.7 0.9 3.0 0.8 2.6 2.5 2.2 

 AVT I + II (Repeat) 

17 SAG 18-17 RH 919 2.4 1.2 2.8 3.6 1.0 3.2 0.9 2.2 3.0 2.3 

18 SAG 18-18 RGN 368 3.6 1.4 3.1 3.7 0.9 3.2 1.2 2.8 3.9 2.6 

19 SAG 18-19 RGN 229 (Check) 2.6 3.2 3.2 3.7 0.9 3.0 2.0 3.0 * 2.7 

20 SAG 18-20 PRO 5222 3.4 1.3 2.7 3.8 1.0 2.8 0.8 2.6 1.0 2.2 

21 SAG 18-21 DRMR 1153-12 1.4 1.0 2.9 3.8 0.9 3.0 1.2 2.2 2.7 2.1 

22 SAG 18-22 RH 923 1.8 1.5 2.5 3.8 1.0 3.0 1.4 2.6 2.6 2.2 

23 SAG 18-23 RVM 2 (Check) 4.0 1.6 2.8 3.8 0.8 3.0 1.5 2.6 1.5 2.4 

 AVT-I Quality Mustard 
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24 SAG 18-24 RLC 3 1.6 1.5 3.5 3.9 0.9 3.0 1.7 2.7 2.6 2.4 

25 SAG 18-25 7IJ0002 0.0 2.4 2.5 3.8 1.5 3.0 1.5 2.7 2.6 2.2 

26 SAG 18-26 LES 54 3.8 1.4 3.0 3.6 1.3 3.0 0.8 2.6 2.9 2.5 

27 SAG 18-27 DMH-1 (Check) 3.0 1.2 1.8 3.6 0.8 2.8 0.5 2.4 3.1 2.1 

28 SAG 18-28 RLC 7 0.6 1.2 3.3 3.8 1.3 3.0 0.7 2.9 2.8 2.2 

29 SAG 18-29 RCH 1 0.6 2.0 3.4 3.8 1.2 3.0 1.0 2.9 3.2 2.3 

30 SAG 18-30 LES 57 0.2 2.2 2.8 3.7 0.8 3.0 0.3 3.0 2.7 2.1 

31 SAG 18-31 PDZ-1 (Check) 0.0 2.4 3.5 3.8 0.9 3.0 0.5 2.6 2.4 2.1 

 AVT- I+II Saline/Alkaline Repeat 

32 SAG 18-32 CS 15000-1-1-1-1-2 1.6 1.6 3.1 3.6 0.9 3.0 0.7 2.2 2.8 2.2 

33 SAG 18-33 CS 508 -1 P2 2.4 2.1 3.4 3.6 1.2 3.0 0.9 2.6 2.7 2.4 

34 SAG 18-34 CS 700-2-1-4 2.2 1.2 2.2 3.7 1.3 3.0 0.5 3.4 1.2 2.1 

35 SAG 18-35 CS 54 (Check) 1.2 1.9 2.9 3.6 0.7 2.8 1.4 2.8 3.0 2.3 

36 SAG 18-36 CS 2009-154 2.0 0.7 3.4 3.7 0.8 2.8 1.1 2.4 3.0 2.2 

37 SAG 18-37 CS 2009-335 3.6 0.8 3.5 3.6 0.7 3.0 1.5 2.4 2.9 2.4 

38 SAG 18-38 CS 13000-3-1-1-4-2 3.0 1.2 3.2 3.7 0.8 3.0 1.1 2.4 2.7 2.3 

39 SAG 18-39 CS 900-1-2-2-1-3 2.0 1.3 2.6 3.6 0.7 3.0 0.8 2.4 3.0 2.2 

40 SAG 18-40 CS 60 (Check) 0.8 1.3 2.4 3.7 0.9 3.0 1.1 2.4 2.9 2.1 

 Gobhi Sarson : AVT I 

41 SAG 18-41 AKMS 8141 2.2 1.5 1.5 3.5 0.6 3.0 1.9 2.2 3.0 2.2 

42 SAG 18-42 GSH 1754 0.6 1.6 2.8 3.5 0.9 2.8 2.7 2.2 1.2 2.0 

43 SAG 18-43 GSL 1 (NC) 4.4 3.4 1.0 3.0 1.1 3.0 2.7 2.1 2.9 2.6 

 Taramira: AVT I 

44 SAG 18-44 RTM 1624 0.2 3.5 1.1 3.3 0.3 1.8 0.3 2.5 1.3 1.6 

45 SAG 18-45 RMT 314 (Check) 1.0 2.3 1.3 3.2 0.3 1.8 0.4 2.4 2.7 1.7 

46 SAG 18-46 BSH-1 1.0 2.4 3.2 3.9 0.5 3.2 2.2 2.2 2.9 2.4 

 

  

 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-31 197.6 1824.6 1288.9 29.4 

RH 725 170.9 1906.8 1562.3 18.1 

CD (p=0.05) NS 71.6 139.1 - 

Dholi 

Rajendra Suflam 37.4 1270.0 860.0 32.3 

PM-31 33.4 1215.0 785.0 35.4 

RH-725 30.6 1140.0 750.0 34.2 

CD (p=0.05) - 112.0 72.1 - 

Ludhiana Aphids/ plant Cabbage caterpillars/ plant  

PM-31 22.2 16.8 2027.1 1647.9 18.7 

RH-725 28.0 12.9 2102.1 1795.8 14.5 

PBR 357 30.2 11.4 2079.2 1822.9 12.3 

CD (p=0.05) NS NS NS NS - 

S.K.Nagar 

PM-31 287.8 2948.0 1158.0 60.7 

RH-725 287.2 3307.0 1495.0 54.8 

GDM-4 284.3 2979.0 1182.0 60.3 

Morena 

PM-31 46.2 3027.0 2638.0 12.8 

RH-725 37.5 3841.0 2969.0 22.7 

Kanpur 

PM-31 51.1 1651.0 793.0 51.9 

RH-725 59.5 1587.0 644.0 59.4 

BSH-1 146.7 722.0 282.0 60.9 

CD (p = 0.05) 1.1 236.2 220.9 - 

New Delhi 

PM-31 11.4 3165.0 2985.8 5.6 

RH-725 11.3 3266.7 2783.3 14.8 

Pant Nagar 

PM-31 52.8 4838.0 4632.0 4.2 

RH-725 54.1 4696.0 4611.0 1.8 

Varuna 53.2 5405.0 4725.0 12.6 
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6.1 Screening of genotypes from different agroclimatic zones at seedling stage  

Thirty seven genotypes of Indian mustard (B. juncea) procured from different agro-climatic zones 

were tested for high-temperature tolerance at seedling stage under both 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 Dholi, 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 three 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 ≥ 

40mg rated genotypes tolerant under controlled conditions. Five genotypes namely DRMR2059, PM 

25(NC), PM29 (LR), Bullet and RH749 (ZC) at Kanpur and Ludhiana, PM 25(NC) and Bullet at 

Hisar, Kanpur and Ludhiana while   DRMR 2059 at 3 locations (Mumbai, Kanpur and Ludhiana) 

showed thermo tolerance. In the field sown trial, DRMR2059, PM 25(NC), PM 29(LR), KMR (E) 18-

2 and RH1699-5 were rated tolerant at Kanpur and Ludhiana, RH1658 at Dholi and Ludhiana with 

seedling mortality ≤20% and dry matter per 10 seedlings ≥4.0g. Only DRMR2300 was highly tolerant 

and DRMR 2059 moderately tolerant at Dholi, Kanpur and Ludhiana. JD-6(ZC) was moderately 

tolerant at Kanpur and Ludhiana under controlled condition.  PM 25(NC) and PM29 (LR) showed 

tolerance to high temperature at seedling stage both under laboratory and field conditions. 

 

6.2 Evaluation of genotypes under low light stress condition 

Seven 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 

differences existed in the genotypes for studied traits and shading reduced physiological traits and 

seed yield significantly at three locations (Table 6.2.1 to 6.2.6). 

 

                         Lesser reduction in the physiological traits and seed yield (≤20%) identified RH749 

and NRCHB 101 at Hisar and Kanpur while DRMR541-44 and Kranti at Hisar and Ludhiana as 

promising genotypes under low light stress  

 

6.3 Screening of genotypes for drought tolerance 
Thirty three genotypes of B. juncea were evaluated for drought tolerance under field conditions at 

Dholi, 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, canopy temperature, yield components and seed yield (Table 6.3.1 to 6.3.12).     

    

                    Overall, TM179, LES54, NPJ210, RGN444 and RH1584 at Dholi and Ludhiana, RB100 

and NPJ226 at Dholi and Hisar, only one genotype NPJ216 at Kanpur and Ludhiana, NPJ214, 

RH1555, NPJ225, RGN73 (ZC), RB102, PM29, PM30 and DRMRCI114 at Dholi, Hisar and 

Ludhiana were tolerant to moisture stress. Only one genotype DRMRCI70 was rated highly tolerant to 

drought at 4 locations (Dholi, Hisar, Kanpur and Ludhiana). These genotypes maintained higher 

RWC, SPAD values and lesser decline in siliqua on main shoot, seeds/siliqua and seed weight with 

DSI≤1.2. Genotype RH749 (ZC) showed seed yield reduction ≤30% and was rated moderately 

drought tolerant at 3 locations (Dholi, Hisar and Ludhiana). 

 

 

6.4 Screening of genotypes for high-temperature tolerance at the terminal stage. 

6. Plant Physiology  
 



 

 

PHY 2 

 

Thirty 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, membrane stability, yield attributes like number of seeds per siliqua, seed weight and seed 

yield. However, environment x genotypes (ExG) interaction effects were non-significant for seeds per 

siliqua at 2 locations (Dholi and Hisar) and for CTD and MSI only at Hisar (Table 6.4.1 to 6.4.6) 

 

                                    Two genotypes (RH749 and DRMRIC16-38) at Dholi, Hisar and Ludhiana, 

RH919 at Dholi, Hisar and Kanpur while DRMR2059 at 4 locations (Dholi, Hisar, Kanpur and 

Ludhiana) showed yield reduction≤20% and HSI≥0.6 and were considered highly tolerant to terminal 

heat stress with relatively lesser depression in membrane stability, seed weight and seeds/siliqua. 

    

6.5 Screening of genotypes for salinity tolerance at seedling stage 
Counted seeds of five 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, genotype RH1607 at Hisar and Kanpur while  CS58 at Kanpur and Ludhiana showed 

tolerance to salinity.  

 

6.6 Effect of plant growth regulating substances on yield under rainfed conditions  
Foliar application of salicylic acid @100 and 200ppm and brassinolide @10 and 20ppm were given at 

initiation of flowering and at 50% flowering at 3 locations under rainfed conditions. Local variety RH 

725 (Hisar), Vaibhav (Kanpur) and PBR97 (Ludhiana) were selected to test the efficacy of growth 

regulating substances. Non-significant differences were recorded for SPAD and seed weight only at 

Hisar. However significant differences existed for seed weight at 2 locations (Kanpur and Ludhiana) 

while for seeds per siliqua and seed yield at Hisar, Kanpur and Ludhiana (Table 6.6). 

 

                                           Overall, foliar application of brassinolide @ 20ppm and salicylic acid 

@200ppm at Hisar, Kanpur and Ludhiana improved seed yield under rainfed conditions.  
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Table 6.1.1 Screening of genotypes from different for high temperature tolerance under 

controlled conditions 

 

 

 

 

 

 

 

 

 

 

 

 

Code  Genotypes 
Seedling mortality (%) DW/10seedlings(mg) 

Hisar Kanpur Ludhiana Mumbai Average Hisar Kanpur Ludhiana Mumbai Average 

Phy-18-1-1 KMR (E) 18-1 33.9 42.5 38.9 37.9 38.3 61.9 33.3 32.8 46.6 43.7 

Phy-18-1-2 DRMRCI 96 48.8 41.3 43.0 10.7 36.0 39.8 32.5 33.5 65.9 42.9 

Phy-18-1-3 DRMRHT 13-13-5-4 69.6 51.8 49.9 28.7 50.0 27.7 36.6 35.0 62.1 40.3 

Phy-18-1-4 PRE 2016-2 21.8 41.7 39.7 32.8 34.0 32.4 34.5 33.2 37.4 34.4 

Phy-18-1-5 NPJ-222 61.3 41.0 50.0 43.1 48.9 29.8 35.0 37.0 50.9 38.2 

Phy-18-1-6 RMM 10 – 1- 1 21.8 45.5 48.5 59.6 43.9 43.0 36.3 37.3 47.5 41.0 

Phy-18-1-7 DRMR 2059 21.3 18.5 19.2 10.3 17.3 55.9 45.7 40.2 63.7 51.4 

Phy-18-1-8 RGN 73 (ZC) 31.6 69.3 58.2 52.3 52.8 38.3 36.5 35.4 64.6 43.7 

Phy-18-1-9 PM 28 Check 43.8 63.0 49.8 38.9 48.9 42.3 37.0 36.8 55.0 42.8 

Phy-18-1-10 LES 57 22.3 49.5 51.2 50.0 43.3 56.3 32.7 29.8 50.2 42.2 

Phy-18-1-11 RLC 3# 31.8 64.0 56.0 29.1 45.2 52.9 39.4 42.0 37.8 43.0 

Phy-18-1-12 Pusa Mustard 29 (LR) 45.8 19.4 15.8 46.0 31.8 41.4 45.7 47.3 36.7 42.8 

Phy-18-1-13 KMR (E) 18-2 31.2 50.8 48.9 30.3 40.3 42.0 40.8 38.9 49.4 42.8 

Phy-18-1-14 DRMR 2017-26 31.3 40.4 35.9 22.0 32.4 41.6 29.9 31.2 48.2 37.7 

Phy-18-1-15 DRMRIS 17-7 36.7 45.7 46.0 17.7 36.5 47.3 38.8 40.2 42.5 42.2 

Phy-18-1-16 RH 1699-5 35.0 61.5 58.2 29.3 46.0 41.6 39.5 38.3 47.4 41.7 

Phy-18-1-17 PRE 2016-5 19.4 62.6 52.3 32.2 41.6 56.9 38.8 35.6 30.5 40.4 

Phy-18-1-18 RH 1658 48.3 52.3 43.9 40.4 46.2 45.6 42.3 40.2 56.0 46.0 

Phy-18-1-19 NPJ-221 56.8 63.5 56.9 39.0 54.1 43.1 38.0 37.2 47.4 41.4 

Phy-18-1-20 Bullet 18.3 18.5 19.5 46.9 25.8 55.6 47.7 45.3 42.4 47.7 

Phy-18-1-21 DRMR 15-9 31.6 45.6 44.6 36.0 39.4 37.3 32.8 31.2 50.9 38.1 

Phy-18-1-22 DTM-184 48.8 44.6 42.3 17.7 38.4 51.8 30.6 29.2 62.3 43.5 

Phy-18-1-23 DRMR 2300 41.3 43.7 41.0 19.9 36.5 44.3 29.8 25.8 64.1 41.0 

Phy-18-1-24 DRMR 4005 48.8 46.6 45.3 24.2 41.2 36.5 41.5 39.5 56.7 43.6 

Phy-18-1-25 DRMR 1191-2 36.3 42.3 39.5 47.8 41.5 56.8 40.0 39.0 56.3 48.0 

Phy-18-1-26 DRMR 4009 53.8 41.7 38.3 17.9 37.9 50.8 38.3 35.6 46.9 42.9 

Phy-18-1-27 DRMR 1616-47 56.5 54.0 46.2 19.5 44.1 39.3 35.6 32.1 65.7 43.2 

Phy-18-1-28 DRMR 4057 44.1 42.6 39.9 27.7 38.6 34.8 40.8 41.8 48.9 41.6 

Phy-18-1-29 Pusa Mustard 25   (NC) 17.6 19.5 19.1 35.7 23.0 58.3 46.8 48.2 44.0 49.3 

Phy-18-1-30 Pusa Mustard 30 (LR) 19.2 42.6 39.9 39.6 35.3 62.0 34.4 36.2 50.8 45.9 

Phy-18-1-31 JD 6 (ZC) 41.7 28.3 25.1 25.8 30.2 35.8 41.2 43.9 43.6 41.1 

Phy-18-1-32 RLC 7 26.3 25.1 22.6 52.6 31.7 43.8 44.4 42.5 28.4 39.8 

Phy-18-1-33 LES 54# 15.3 47.7 45.2 31.9 35.0 57.3 37.0 36.4 35.9 41.7 

Phy-18-1-34 Kranti (NC) 26.7 50.8 45.9 53.7 44.3 47.8 40.7 39.2 40.5 42.0 

Phy-18-1-35 RH 749 (ZC) 49.5 17.7 15.4 40.4 30.7 33.3 45.6 43.1 58.7 45.2 

Phy-18-1-36 71J0002 54.4 60.6 55.2 36.9 51.8 33.3 38.7 32.9 27.7 33.1 

Phy-18-1-37 RCH 1## 40.2 61.5 56.8 70.4 57.2 51.4 39.0 41.2 31.6 40.8 

  Mean 37.4 44.8 41.7 35.0   45.1 38.3 37.4 48.5   

  CD(p=0.05) 14.0 1.8 1.3 4.08   5.4 1.6 1.5 5.1   
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Table 6.1.2 Screening of genotypes from different agroclimatic zones for high 

temperature at seedling stage under field conditions 

 

Code  Genotypes 
Seedling mortality(%) DW/10seedlings (g) 

Dholi Kanpur Ludhiana Average Dholi Kanpur Ludhiana Average 

Phy-18-1-1 KMR (E) 18-1 34.9 54.8 28.4 39.4 8.5 3.3 6.0 5.9 

Phy-18-1-2 DRMRCI 96 33.6 30.6 26.1 30.1 3.3 4.2 7.4 5.0 

Phy-18-1-3 DRMRHT 13-13-5-4 24.6 30.0 14.0 22.9 5.2 4.5 9.1 6.3 

Phy-18-1-4 PRE 2016-2 29.6 38.8 20.1 29.5 7.3 4.0 5.8 5.7 

Phy-18-1-5 NPJ-222 24.3 30.6 19.7 24.9 4.7 3.3 6.0 4.7 

Phy-18-1-6 RMM 10 – 1- 1 25.2 60.2 26.1 37.2 3.9 2.4 5.3 3.9 

Phy-18-1-7 DRMR 2059 24.6 14.9 12.9 17.5 5.2 4.5 8.3 6.0 

Phy-18-1-8 RGN 73 (ZC) 34.9 42.8 25.0 34.2 8.9 3.5 6.6 6.3 

Phy-18-1-9 PM 28 Check 24.3 25.0 23.0 24.1 5.9 3.1 5.2 4.7 

Phy-18-1-10 LES 57 32.2 48.5 14.6 31.8 4.1 3.6 6.3 4.7 

Phy-18-1-11 RLC 3# 40.6 38.7 26.2 35.2 6.5 4.0 6.3 5.6 

Phy-18-1-12 Pusa Mustard 29 (LR) 30.3 14.8 12.1 19.1 5.7 4.7 4.2 4.9 

Phy-18-1-13 KMR (E) 18-2 32.6 16.0 17.6 22.1 8.5 4.7 5.2 6.1 

Phy-18-1-14 DRMR 2017-26 21.6 32.6 16.9 23.7 8.6 4.6 4.3 5.8 

Phy-18-1-15 DRMRIS 17-7 18.3 32.2 21.0 23.8 10.9 3.5 3.9 6.1 

Phy-18-1-16 RH 1699-5 28.6 16.6 16.6 20.6 6.6 4.6 6.5 5.9 

Phy-18-1-17 PRE 2016-5 29.3 30.4 15.1 24.9 7.4 2.8 5.9 5.4 

Phy-18-1-18 RH 1658 19.8 36.8 19.6 25.4 9.7 3.9 7.1 6.9 

Phy-18-1-19 NPJ-221 29.8 36.5 15.9 27.4 5.8 2.8 9.1 5.9 

Phy-18-1-20 Bullet 29.7 68.0 11.8 36.5 8.4 2.6 7.9 6.3 

Phy-18-1-21 DRMR 15-9 25.2 36.2 14.9 25.4 4.9 2.2 7.3 4.8 

Phy-18-1-22 DTM-184 31.6 62.0 16.7 36.8 7.6 2.2 4.9 4.9 

Phy-18-1-23 DRMR 2300 19.9 16.5 18.2 18.2 9.2 4.5 7.2 7.0 

Phy-18-1-24 DRMR 4005 20.0 26.6 17.2 21.3 8.6 2.8 7.0 6.1 

Phy-18-1-25 DRMR 1191-2 27.4 26.5 14.9 22.9 6.8 4.7 6.3 5.9 

Phy-18-1-26 DRMR 4009 26.5 24.4 16.4 22.4 4.9 2.7 8.4 5.3 

Phy-18-1-27 DRMR 1616-47 33.3 28.4 13.0 24.9 6.8 3.1 9.8 6.6 

Phy-18-1-28 DRMR 4057 25.9 24.4 17.1 22.5 8.1 3.4 5.7 5.7 

Phy-18-1-29 Pusa Mustard 25   (NC) 27.6 15.8 16.0 19.8 5.8 4.7 6.0 5.5 

Phy-18-1-30 Pusa Mustard 30 (LR) 33.7 26.5 25.9 28.7 4.5 4.0 8.2 5.6 

Phy-18-1-31 JD 6 (ZC) 34.8 50.2 14.4 33.1 3.8 2.8 4.9 3.8 

Phy-18-1-32 RLC 7 33.6 62.3 10.8 35.6 7.2 2.7 5.6 5.2 

Phy-18-1-33 LES 54# 33.5 34.0 17.9 28.5 6.9 2.9 5.8 5.2 

Phy-18-1-34 Kranti (NC) 32.5 28.8 20.8 27.4 4.6 3.4 7.3 5.1 

Phy-18-1-35 RH 749 (ZC) 40.4 14.6 14.5 23.2 4.2 4.6 8.3 5.7 

Phy-18-1-36 71J0002 34.2 56.6 15.7 35.5 6.6 3.8 6.6 5.7 

Phy-18-1-37 RCH 1## 33.6 68.0 23.4 41.7 6.9 3.8 8.5 6.4 

  Mean 29.3 35.2 18.1   6.6 3.5 6.6   

  CD(p=0.05) 3.12 4.7 4.2   1.04 0.50 1.33   
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Table 6.1.3 Effect of high temperature at seedling stage on SPAD and RWC under field conditions 

 

Code  Genotypes 
SPAD RWC(%) 

Dholi Kanpur Ludhiana Average Dholi Kanpur Ludhiana Average 

Phy-18-1-1 KMR (E) 18-1 39.7 41.3 35.8 38.9 74.3 75.3 71.2 73.6 

Phy-18-1-2 DRMRCI 96 39.2 39.3 34.5 37.7 75.2 74.9 79.9 76.7 

Phy-18-1-3 DRMRHT 13-13-5-4 45.2 35.7 35.3 38.7 81.6 77.6 67.1 75.4 

Phy-18-1-4 PRE 2016-2 41.7 40.6 34.1 38.8 76.3 73.8 73.0 74.4 

Phy-18-1-5 NPJ-222 45.9 35.5 36.4 39.3 82.9 76.3 71.1 76.8 

Phy-18-1-6 RMM 10 – 1- 1 45.1 32.6 35.0 37.6 80.7 72.8 70.1 74.5 

Phy-18-1-7 DRMR 2059 46.2 41.7 34.6 40.8 82.8 78.0 72.7 77.8 

Phy-18-1-8 RGN 73 (ZC) 36.1 34.6 38.4 36.4 71.6 73.5 72.3 72.5 

Phy-18-1-9 PM 28 Check 46.8 40.8 34.6 40.7 81.3 74.6 70.7 75.5 

Phy-18-1-10 LES 57 41.7 38.3 36.1 38.7 72.1 72.3 66.3 70.2 

Phy-18-1-11 RLC 3# 31.3 34.7 37.2 34.4 65.6 71.9 60.2 65.9 

Phy-18-1-12 Pusa Mustard 29 (LR) 40.1 41.6 36.1 39.3 75.3 76.7 68.9 73.6 

Phy-18-1-13 KMR (E) 18-2 37.2 42.0 35.7 38.3 77.2 78.0 72.6 75.9 

Phy-18-1-14 DRMR 2017-26 44.7 33.3 35.5 37.8 88.7 65.4 64.9 73.0 

Phy-18-1-15 DRMRIS 17-7 48.3 36.6 35.2 40.0 91.6 64.3 63.5 73.1 

Phy-18-1-16 RH 1699-5 42.8 41.8 36.8 40.5 78.1 76.7 65.1 73.3 

Phy-18-1-17 PRE 2016-5 33.3 36.7 34.1 34.7 76.4 68.7 76.8 74.0 

Phy-18-1-18 RH 1658 47.4 34.6 34.9 39.0 90.3 66.6 89.5 82.1 

Phy-18-1-19 NPJ-221 40.8 36.7 33.9 37.1 75.4 71.5 53.4 66.8 

Phy-18-1-20 Bullet 40.6 41.5 34.5 38.9 76.2 77.3 73.1 75.5 

Phy-18-1-21 DRMR 15-9 44.7 34.4 35.2 38.1 79.8 74.7 84.7 79.7 

Phy-18-1-22 DTM-184 39.3 31.4 34.3 35.0 74.3 76.6 75.3 75.4 

Phy-18-1-23 DRMR 2300 46.5 41.5 36.3 41.4 89.9 77.5 82.6 83.3 

Phy-18-1-24 DRMR 4005 45.2 34.7 36.2 38.7 89.5 64.6 90.6 81.6 

Phy-18-1-25 DRMR 1191-2 42.5 41.8 35.9 40.1 77.2 77.0 55.0 69.7 

Phy-18-1-26 DRMR 4009 44.8 40.8 35.4 40.3 79.5 77.6 58.6 71.9 

Phy-18-1-27 DRMR 1616-47 37.9 36.6 33.5 36.0 77.2 65.5 72.7 71.8 

Phy-18-1-28 DRMR 4057 44.6 32.8 33.7 37.0 83.6 68.6 58.3 70.2 

Phy-18-1-29 Pusa Mustard 25   (NC) 42.3 41.9 36.2 40.1 78.8 76.5 61.3 72.2 

Phy-18-1-30 Pusa Mustard 30 (LR) 35.3 33.3 34.9 34.5 76.3 73.6 49.2 66.4 

Phy-18-1-31 JD 6 (ZC) 37.3 36.6 34.4 36.1 78.5 67.7 52.3 66.2 

Phy-18-1-32 RLC 7 36.3 37.7 35.1 36.4 77.6 71.5 60.7 69.9 

Phy-18-1-33 LES 54# 35.6 37.3 34.1 35.7 76.2 73.3 86.6 78.7 

Phy-18-1-34 Kranti (NC) 35.1 39.2 36.2 36.8 76.7 72.4 66.9 72.0 

Phy-18-1-35 RH 749 (ZC) 34.8     42.0  35.6 37.5 67.3 76.7 56.8 66.9 

Phy-18-1-36 71J0002 39.6 38.6 36.5 38.2 73.8 72.9 72.2 73.0 

Phy-18-1-37 RCH 1## 38.2 32.8 33.9 35.0 75.6 73.2 58.1 69.0 

  Mean 40.9 37.6 35.3   78.5 73.1 68.7   

  CD(p=0.05) 1.17 2.8 0.73   1.61 1.8 9.5   
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Table 6.2.1 Effect of low light stress on photosynthesis at two stages of crop growth 

 

Photosynthesis (umol/m2/s) 

Code Genotypes 

10 days of shading 10 days after removal of nets 

Kanpur Ludhiana Hisar Kanpur Ludhiana 

C S Red(%) C S Red(%) C S Red(%) C S Red(%) C S Red(%) 

Phy-1 RH 749 20.3 19.8 2.5 25.8 24.1 6.6 8.1 5.5 32.4 21.7 20.1 7.4 26.4 24.5 7.2 

Phy-2 

DRMRHT 

13-13-5-4 
21.5 19 11.6 27.3 25.4 7.0 8.3 4.7 43.0 20 17.2 14.0 26.1 23.8 8.8 

Phy-3 

DRMRHT 

13-13-5-6 
19.6 18.6 5.1 18.9 17.5 7.4 7.7 4.4 43.0 19.4 17.2 11.3 19.5 17.6 9.7 

Phy-4 

DRMR 541-

44 
20.6 18.4 10.6 24.9 22.8 8.4 7.7 5.2 32.5 19.8 17.7 10.6 23.3 19.7 15.5 

Phy-5 KRANTI  18.9 18 4.8 19.2 19.1 0.5 7.0 3.7 47.8 19.5 16.7 14.4 21.1 19.7 6.6 

Phy-6 NRCHB 101 20.7 18.8 9.2 21.3 19.4 8.9 8.0 5.1 36.8 21.5 19.9 7.4 22.4 20.8 7.1 

Phy-7 VARUNA 19.9 19.3 3 19.5 19.1 2.1 9.3 4.9 46.9 20 17.4 13.0 20.5 18.1 11.7 

  Mean 20.2 18.8 
 

22.4 21.1 
 

8.0 4.8 
 

20.3 15.1 
 

22.8 20.6 
 

  CD(p=0.05) S=0.3 
  

S=0.423 
  

S=NS 
  

S=0.6 
  

S=0.741 
  

    G=0.6 
  

G=0.562 
  

G=1.21 
  

G=1.1 
  

G=1.23 
  

    
SxG=0.9 

  
GxS=0.99 

  
SxG=NS 

  
SxG=NS 

  
GxS= 1.0 

  

 

 

Table 6.2.2 Effect of low light stress on chlorophyll content at 10 days after removal of 

nets 

 

Code Genotypes 

Chlorophyll conent (mg/g FW) 

Hisar 

Chla  Chlb  Total chlorophyll 

C S Red(%) C S Red(%) C S Red(%) 

Phy-1 RH 749 1.69 
1.5

5 
8.1 0.32 

0.2

9 
8.3 2.00 

0.8

7 
56.6 

Phy-2 DRMRHT 13-13-5-4 1.75 
1.5
7 

9.9 0.39 
0.2
9 

25.6 2.14 
0.9
4 

56.0 

Phy-3 DRMRHT 13-13-5-6 1.58 
1.0

4 
34.1 0.37 

0.2

3 
37.6 1.95 

0.8

5 
56.4 

Phy-4 DRMR 541-44 1.49 
1.2
0 

19.5 0.34 
0.1
8 

46.8 1.82 
0.7
8 

57.1 

Phy-5 KRANTI  1.74 
1.3

7 
21.3 0.39 

0.2

4 
36.8 2.12 

0.9

2 
56.8 

Phy-6 NRCHB 101 1.85 
1.4

6 
20.7 0.39 

0.3

4 
11.9 2.23 

0.9

9 
55.8 

Phy-7 VARUNA 1.90 
1.7

4 
8.7 0.36 

0.3

0 
15.6 2.26 

0.9

7 
56.9 

  Mean 1.71 
1.4

2 
  0.36 

0.2

7 
  2.08 

0.9

0 
  

  CD(p=0.05) S=0.296     S=NS     S=0.346     

    G=0.156     G=0.037     G=0.185     

    SxG=NS     SxG=NS     SxG=NS     
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Code Genotypes 

Ludhiana 

Chla  chlb  Total chlorophyll 

C S Red(%) C S Red(%) C S Red(%) 

Phy-1 RH 749 1.62 1.48 8.6 0.38 0.32 15.8 2.00 1.80 10.0 

Phy-2 DRMRHT 13-13-5-4 1.58 1.39 12.0 0.43 0.29 32.6 2.01 1.68 16.4 

Phy-3 DRMRHT 13-13-5-6 1.38 1.35 2.2 0.30 0.29 4.0 1.67 1.65 1.2 

Phy-4 DRMR 541-44 1.36 1.21 11.3 0.32 0.29 9.4 1.65 1.53 7.1 

Phy-5 KRANTI  1.60 1.58 1.0 0.38 0.35 7.9 1.96 1.94 1.0 

Phy-6 NRCHB 101 1.65 1.49 9.6 0.36 0.34 5.6 1.99 1.85 7.1 

Phy-7 VARUNA 1.45 1.44 0.3 0.32 0.31 3.1 1.76 1.75 0.6 

  Mean 1.52 1.42   0.36 0.31   1.86 1.74   

  CD(p=0.05) S=0.028     S=0.012     S=0.021     

    G=0.068     G=0.021     G=0.108     

    SxG=0.097     SxG=0.042     SxG=0.133     

  C=Control    
S= 30% 
Shading 

              

 
 

 

Table 6.2.3 Effect of low light stress on SPAD 10 days after removal of nets at 3 

locations 
 
 

Code Genotypes 

SPAD 

Hisar Kanpur Ludhiana 

C S Red(%) C S Red(%) C S Red(%) 

Phy-1 RH 749 46.7 46.1 1.3 48.3 45.8 5.2 43.2 43.0 0.5 

Phy-2 DRMRHT 13-13-5-4 44.3 36.6 17.4 45.8 42 8.3 41.1 40.2 2.2 

Phy-3 DRMRHT 13-13-5-6 42.2 37.3 11.6 44.6 38.3 14.1 41.9 40.2 4.1 

Phy-4 DRMR 541-44 41.9 39.7 5.3 47.8 42.4 11.3 40.4 39.6 1.8 

Phy-5 KRANTI  44.5 38.4 13.8 39.9 37.8 5.3 42.4 39.6 6.5 

Phy-6 NRCHB 101 42.0 36.4 13.3 47.4 44.4 6.3 43.7 41.8 4.4 

Phy-7 VARUNA 39.0 35.8 8.3 47.6 41.6 12.6 47.7 44.0 7.9 

  Mean 43.0 38.6   45.9 41.8   42.9 41.2   

  CD(p=0.05) S=2.46     S=0.7     S=0.660     

    G=1.31     G=1.3     G=1.61     

    SxG=NS     SxG=1.9     SxG=2.28     

  C=Control    

S= 30% 

Shading               
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Table 6.2.4 Effect of low light stress on specific leaf weight (SLW) at Kanpur and 

Ludhiana 
 
 

Code Genotypes 

SLW (mg/cm2) 

Kanpur Ludhiana 

   C S Red(%) C S Red(%) 

Phy-1 RH 749 6.9 6.0 13.0 4.8 3.1 34.1 

Phy-2 DRMRHT 13-13-5-4 6.5 5.0 23.1 3.7 3.1 15.3 

Phy-3 DRMRHT 13-13-5-6 6.3 5.0 20.6 2.9 1.9 37.1 

Phy-4 DRMR 541-44 7.0 5.5 21.4 2.4 2.2 8.3 

Phy-5 KRANTI  6.2 4.8 22.6 2.3 2.0 13.0 

Phy-6 NRCHB 101 6.6 5.5 16.7 3.2 1.9 40.6 

Phy-7 VARUNA 6.6 5.1 22.7 3.2 2.3 29.7 

  Mean 6.6 5.3   3.2 2.3   

  CD(p=0.05) S=0.2     S=0.349     

    G=0.4     G=0.855     

    SxG=NS     SxG=1.29     

  C=Control    
S= 30% 

Shading 
        

 

 

Table 6.2.5 Effect of low light stress on 1000 seed weight at 3 locations 
 

Code Genotypes 

Seed weight(g) 

Hisar Kanpur Ludhiana 

C S Red(%) C S Red(%) C S Red(%) 

Phy-1 RH 749 4.9 4.6 5.9 4.8 4.6 4.6 5.4 5.3 1.7 

Phy-2 DRMRHT 13-13-5-4 6.8 6.0 11.5 4.4 3.4 22.7 4.0 3.8 5.0 

Phy-3 DRMRHT 13-13-5-6 5.3 4.7 11.4 4.2 3.0 29.0 3.8 3.7 2.5 

Phy-4 DRMR 541-44 4.9 4.2 13.4 4.2 3.8 10.0 4.7 4.5 4.3 

Phy-5 KRANTI  6.6 5.6 14.0 4.8 3.5 27.9 4.7 4.0 14.2 

Phy-6 NRCHB 101 5.1 4.4 14.1 4.7 4.2 10.6 5.4 4.9 7.8 

Phy-7 VARUNA 4.8 4.0 17.1 4.1 3.4 17.1 5.4 4.9 8.9 

  Mean 5.5 4.9   4.46 3.69   4.8 4.5   

  CD(p=0.05) S=0.463     S=0.06     S=0.142     

    G=0.247     G=0.12     G=0.349     

    SxG=NS     SxG=0.16     SxG=0.494     

  C=Control    
S= 30% 
Shading 
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Table 6.2.6 Effect of low light stress on seed yield at 3 locations 
 

Code Genotypes 

Seed yield  

Hisar(g/plant) Kanpur(g/plant) Ludhiana (kg/ha) 

C S Red(%) C S Red(%) C S Red(%) 

Phy-1 RH 749 26.9 25.9 4.0 18.7 15.3 18.2 1093 760 30.5 

Phy-2 DRMRHT 13-13-5-4 19.2 16.3 15.1 11.7 7.7 34.2 838 449 46.4 

Phy-3 DRMRHT 13-13-5-6 24.9 21.3 14.6 11.1 5.6 49.5 1029 229 77.8 

Phy-4 DRMR 541-44 27.1 24.1 11.0 16.6 11.4 31.3 1629 1322 18.8 

Phy-5 KRANTI  24.6 20.4 17.2 9.8 5.9 39.8 1160 1120 3.4 

Phy-6 NRCHB 101 18.1 15.8 12.8 14.0 12.6 10.0 1996 698 65.0 

Phy-7 VARUNA 26.0 20.1 22.6 11.8 7.5 36.4 1218 596 51.1 

  Mean 23.8 20.5   13.4 9.4   1280 739   

  CD(p=0.05) S=1.47     S=0.5     S=74.5     

    G=0.785     G=1.0     G=182.6     

    SxG=NS     SxG=1.4     SxG=258.2     

                      

  C=Control    
S= 30% 
Shading 
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PHY 12 

 

Table 6.3.3 Effect of moisture stress on canopy temperature (0C) at Hisar and 

Ludhiana 

 

Code  Genotypes 

Canopy temperature (0C) 

Hisar Ludhiana 

IR RF IR RF 

Phy-18-1 NPJ 214 29.7 29.6 15.9 16.8 

Phy-18-2 LES 54 28.6 28.6 16.7 16.4 

Phy-18-3 NPJ210 29.1 33.3 15.4 15.3 

Phy-18-4 RB-100        28.1 30.7 16.3 17.1 

Phy-18-5 8IJ0117 27.7 30.3 15.8 16.5 

Phy-18-6 RGN- 444 27.5 29.6 16.3 15.3 

Phy-18-7 DRMRHJ1118 (Hybrid) 27.7 30.4 14.9 15.1 

Phy-18-8 DRMRCI 95 28.4 30.3 16.6 14.6 

Phy-18-9 NPJ-225 29.1 28.8 15.7 14.5 

Phy-18-10 DRMR 2017-8 28.4 31.2 17.1 16.0 

Phy-18-11 NPJ-226 29.2 32.0 16.6 15.7 

Phy-18-12 RH 1424 28.2 30.0 15.2 15.9 

Phy-18-13 RH 1584 27.2 30.0 15.8 14.9 

Phy-18-14 PM-29 30.6 30.5 16.1 15.1 

Phy-18-15 PM-30 27.7 29.7 15.3 15.3 

Phy-18-16 RB-102        27.8 29.8 15.4 15.3 

Phy-18-17 TM 179 26.8 29.5 14.9 15.7 

Phy-18-18 PDZ 9 28.5 29.9 15.3 15.5 

Phy-18-19 RH 1555 29.2 29.0 15.2 17.5 

Phy-18-20 NPJ 211 29.2 29.1 16.0 15.3 

Phy-18-21 LES 57 30.3 30.0 16.1 17.2 

Phy-18-22 NPJ 212 29.1 29.7 16.1 16.1 

Phy-18-23 NPJ216 29.8 29.8 15.7 15.1 

Phy-18-24 RLC 7 27.9 29.4 17.6 14.8 

Phy-18-25 DRMR 541-44 27.4 29.2 14.3 15.9 

Phy-18-26 RH 749 (ZC) 28.3 28.8 16.7 14.4 

Phy-18-27 DRMRCI 114 27.8 29.0 16.3 14.3 

Phy-18-28 RGN229 28.9 29.0 15.5 14.8 

Phy-18-29 DRMR CI70 27.1 28.3 15.6 15.0 

Phy-18-30 Kranti (NC) 29.5 30.0 15.3 15.2 

Phy-18-31 RGN 73 (ZC) 30.4 29.7 16.9 15.9 

Phy-18-32 RCH 1## 28.3 28.5 15.4 15.3 

Phy-18-33 RLC 3# 27.9 32.1 16.7 14.6 

  Mean 28.5 29.9 15.9 15.5 

  CD(p=0.05) I=0.781   I=0.168   

    G=0.192   G=0.706   

    IxG=1.104   IxG=0.998   

      IR=Irrigated   RF=Rainfed   
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Table 6.3.4 Effect of moisture stress on total chlorophyll content in siliqua wall in 

indian mustard genotypes 

 

Code  Genotypes 

Total chlorophyll in siliqua wall (mg/gFW) 

Dholi Ludhiana 
Chlorophyll stability 

index 

IR RF Red(%) IR RF Red(%) Dholi Ludhiana 

Phy-18-1 NPJ 214 1.40 1.20 13.4 0.56 0.22 61.4 0.86 0.39 

Phy-18-2 LES 54 1.40 1.20 10.1 0.42 0.26 38.7 0.86 0.61 

Phy-18-3 NPJ210 1.80 1.70 5.0 0.31 0.21 30.8 0.94 0.69 

Phy-18-4 RB-100        1.00 0.90 8.1 0.42 0.27 36.1 0.90 0.64 

Phy-18-5 8IJ0117 1.30 1.10 11.1 0.22 0.14 33.5 0.85 0.67 

Phy-18-6 RGN- 444 1.90 1.80 4.7 0.31 0.12 62.7 0.95 0.37 

Phy-18-7 DRMRHJ1118 (Hybrid) 0.90 0.70 12.9 0.23 0.20 14.3 0.78 0.86 

Phy-18-8 DRMRCI 95 2.00 1.90 4.6 0.25 0.24 4.8 0.95 0.95 

Phy-18-9 NPJ-225 1.50 1.20 14.5 0.23 0.13 42.5 0.80 0.58 

Phy-18-10 DRMR 2017-8 1.60 1.50 8.2 0.33 0.10 69.0 0.94 0.31 

Phy-18-11 NPJ-226 1.10 1.00 11.6 0.27 0.23 12.8 0.91 0.87 

Phy-18-12 RH 1424 1.30 1.10 12.6 0.28 0.10 63.3 0.85 0.37 

Phy-18-13 RH 1584 1.00 0.90 11.5 0.26 0.17 35.4 0.90 0.65 

Phy-18-14 PM-29 0.90 0.80 12.0 0.32 0.07 78.1 0.89 0.22 

Phy-18-15 PM-30 0.90 0.80 13.8 0.30 0.11 64.6 0.89 0.35 

Phy-18-16 RB-102        0.90 0.80 14.6 0.28 0.13 55.0 0.89 0.45 

Phy-18-17 TM 179 2.30 2.20 3.9 0.29 0.08 72.4 0.96 0.28 

Phy-18-18 PDZ 9 1.40 1.20 11.0 0.43 0.13 70.1 0.86 0.30 

Phy-18-19 RH 1555 1.20 1.10 10.3 0.33 0.13 59.9 0.92 0.40 

Phy-18-20 NPJ 211 1.30 1.10 14.4 0.21 0.11 50.5 0.85 0.50 

Phy-18-21 LES 57 1.30 1.10 16.8 0.34 0.24 30.5 0.85 0.69 

Phy-18-22 NPJ 212 1.40 1.10 20.3 0.44 0.33 23.4 0.79 0.77 

Phy-18-23 NPJ216 0.80 0.70 16.5 0.42 0.28 34.7 0.88 0.65 

Phy-18-24 RLC 7 0.80 0.70 14.6 0.76 0.40 47.5 0.88 0.53 

Phy-18-25 DRMR 541-44 1.10 1.00 12.4 0.36 0.27 25.3 0.91 0.75 

Phy-18-26 RH 749 (ZC) 1.90 1.80 4.9 0.32 0.26 21.1 0.95 0.79 

Phy-18-27 DRMRCI 114 1.20 1.10 13.2 0.40 0.24 39.4 0.92 0.61 

Phy-18-28 RGN229 1.20 1.00 12.7 0.32 0.24 24.2 0.83 0.76 

Phy-18-29 DRMR CI70 2.10 2.00 4.2 0.26 0.25 6.8 0.95 0.93 

Phy-18-30 Kranti (NC) 1.80 1.70 5.0 0.34 0.19 42.4 0.94 0.58 

Phy-18-31 RGN 73 (ZC) 2.20 2.10 4.1 0.33 0.23 30.8 0.95 0.69 

Phy-18-32 RCH 1## 1.10 0.90 14.5 0.44 0.38 13.9 0.82 0.86 

Phy-18-33 RLC 3# 1.80 1.60 8.5 0.35 0.24 30.5 0.89 0.69 

  Mean 1.4 1.2   0.34 0.20   0.89 0.60 

  CD(p=0.05) I=0.13     I=0.0189         

    G=0.20     G=0.079         

    IxG=NS     IxG=0.011         

    IR=Irrigated   RF=Rainfed             
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7.1  Evaluation of important breeding materials for nutritional quality index (NQI) of oil. 

Parameters: Oil content, Fatty acid profiling, ω6/ω3, Oil stability index, SFA: MUFA: PUFA 

Centres: Bharatpur, Ludhiana, Kangra, Pantnagar, Hisar and Kanpur 

KRANTI (National Check), RH-749 (Zonal Check)  andPDZ-1(Quality check) 

 

7.1.1 Oil content  

Entries of IVT/AVT quality trials were analysed for oil content at Bharatpur, Kanpur, Kangra, 

Pantnagar, Hisar and Ludhiana.  

The mean values of five centers (Bharatpur, Pantnagar, Ludhiana, Hisar and Kangra) showed 

maximum oil content (40.88%) in DRMRQ1-16-27 and minimum oil content (35.73%) in LES-

59 (Table 1).  

 

7.1.2 Oil Stability Index of Quality  
Oil stability index which is the ratio of MUFA: PUFA was analyzed at five centres (Bharatpur, 

Kanpur, Kangra, Pantnagar, and Hisar). On the basis of mean estimates, it ranged from 0.65 in 

RH-749to 1.31 in RLC-7 (Table 2). 

 

7.1.3 Fatty Acid Profiling 

Entries of IVT/AVT quality trials were analysed for fatty acid profile at Bharatpur, Kanpur, 

Kangra, Pantnagar, Hisar and Ludhiana. RLC-8, RCH-3, LES-59, LES-58, RLC-7, DRMRQ4-7-

23, LES-57, LES-54,PDZ-11, PDZ-12 and RLC-9 had < 2 % erucic acid content. Palmitic acid: 

Mean values ranged from 2.89% (RH-749) to 4..61 % (PDZ-11). Stearic acid: 0.83 % (Kranti) 

to 1.52% (LES-59). Oleic acid:9.88 % (RH-749) to 42.25 % (PDZ-1). Linoleic acid:15.33 % 

(RH-749) to 40.86 % (PDZ-11). Linolenic acid: 10.25 % (LES-58) to 16.82 % (RLC-3). 

Eicosanoic acid: 4.37 % (RCH-3) to 8.35 % (RH-749). ω6:ω3 ratio ranged from 0.98 (RH-749) 

to 3.78 (LES-58). The SFA: MUFA: PUFA ratio ranged between 1:07:10 (PDZ-11) to 1:24:13 

(RH-749).  (Table 3- 11) 

 

 7.2. Nutritional Profiling of important quality breeding materials 

 Parameters: Seed meal-protein content, methionine, tryptophan 

Centres: Bharatpur, Kanpur, Kangra, Pantnagar, Hisar, Ludhiana 

KRANTI (National Check), RH-749 (Zonal Check)  and PDZ-1(Quality check) 

Total Protein:32.59 (7IJ0002) to 35.92% (LES-58). Methionine:1.34 (LES-57) to 1.68 (LES-

59) g/100g protein. Tryptophan:1.15 (RLC-3) to 1.40 (RH-749) g/100g protein (Table 12-14). 

 

 

 7.3. Evaluation of important breeding materials for antioxidant properties in seed meal 

 Parameters: Total antioxidant activity, Total Phenolic content 

Centres: Bharatpur, Kanpur, Kangra, Pantnagar, Hissar, Ludhiana 

Entries of  IVT/AVT quality trials were evaluated for antioxidant activity at Kanpur, Bharatpur, 

Ludhiana, Kangra, Hisar and Pantnagar.  

Total antioxidant capacity ranged from 16.14 (LES-59) to 24.81 (RH (OE) 1706) mg/g AAE.  

Total phenolcontent ranged from 3..47% (PM-29) to 5.16% (DRMRQ1-16-27) (Table 15-16).  
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7.4. Estimation of anti-nutritional factors in quality breeding materials 

Parameters: Total Glucosinolates and Phytic acid 

Centres: Bharatpur, Kanpur, Kangra, Pantnagar, Hisar, Ludhiana 

Entries of IVT/AVT quality trials were evaluated at Bharatpur, Ludhiana, Kangra, 

Kanpur, Pantnagar, and Hisar.  

Total Glucosinolate mean values for five centres (Bharatpur, Pantnagar, Kangra, 

Kanpur, Hisar) were <30 µmol/g in RLC-8, RCH-3,RLC-10, RLC-7, RCH-1, 

DRMRQ4-7-23, PDZ-11, PDZ-12, DRMRQ1-16-27, PDZ-1, 7IJ0002, RLC-3and 

RLC-9 genotypes.   

Phytic acid content mean values were < 2% in RCH-3,PM-29, RCH-1, DRMRQ1-

16-27 (Table 17-18).  

 

7.5 Estimation of β-carotene in rapeseed /mustard 

Centres: Bharatpur, Kanpur, Kangra, Pantnagar, Hisar, Ludhiana 

β-carotene content of Entries of IVT/AVT quality trials were evaluated at Bharatpur, 

Ludhiana, Kangra, Pantnagar, and Hisar. RLC-10, RH(OE)1705, PM-29,  Kranti, 

7IJ0002  recorded >5 ppm β – Carotene (Table 19). Tocopherol content evaluated at 

Bharatpur, Ludhiana, Kangra, Pantnagar, and Hisarwas>160 mg/100 g seed in 

7IJ0002, PDZ-1, Kranti, DRMRQ1-16-27and DRMRQ4-7-23. 

 
 

 Table 1: Oil Content (%) 

Sl. No. Code Genotype BPR PNT KNG LDH HSR KPR Mean *  

1.  BIOCHEM-18-1  RLC- 8 39.74 40.21 39.6 38.72 38.9 41.88 39.43 

2.  BIOCHEM-18-2  RCH-3 39.69 41.79 40 39.46 38.8 41.14 39.95 

3.  BIOCHEM-18-3  RLC-10 40.16 40.54 40.03 39.61 39.8 43.13 40.03 

4.  BIOCHEM-18-4  RH (OE) 1705 37.55 38.2 37.77 36.42 38.7 40.12 37.73 

5.  BIOCHEM-18-5 LR (PM-29) 35.73 38.87 39.47 31.52 38.5 40.3 36.82 

6.  BIOCHEM-18-6 LES-59 33.98 35.76 37.67 32.45 38.8 40.35 35.73 

7.  BIOCHEM-18-7 LES-58 35.01 36.46 37.77 31.47 39.8 39.16 36.10 

8.  BIOCHEM-18-8 RLC-7 39.80 40.47 39.53 40.41 39.9 44.69 40.02 

9.  BIOCHEM-18-9 RH-749(ZC) 40.14 39.35 38.83 39.59 41.4 41.55 39.86 

10.  BIOCHEM-18-10 RCH-1 39.89 41.43 40.4 40.08 39.7 44.17 40.30 

11.  BIOCHEM-18-11 DRMRQ4-7-23 42.11 40.47 40.13 41.18 40 42.63 40.78 

12.  BIOCHEM-18-12 LES-57 35.73 36.1 37.37 34.42 39.5 44.03 36.62 

13.  BIOCHEM-18-13 LES-54 33.70 37.11 38.13 32.74 39.8 41.81 36.30 

14.  BIOCHEM-18-14 PDZ-11 36.25 39.19 38.8 34.37 39.8 45.22 37.68 

15.  BIOCHEM-18-15 RH (OE) 1706 40.10 38.03 36.7 40.40 38.9 44.05 38.83 

16.  BIOCHEM-18-16 PDZ-12 36.22 38.41 39.43 33.76 38.9 41.83 37.34 

17.  BIOCHEM-18-17 DRMRQ1-16-27 42.40 40.53 38.97 42.28 40.2 44.64 40.88 

18.  BIOCHEM-18-18 RLC-9 39.47 41.14 39.77 39.62 39.7 44.19 39.94 

19.  BIOCHEM-18-19 KRANTI (NC) 40.21 41.3 40.07 41.33 38.7 44.19 40.32 

20.  BIOCHEM-18-20 PDZ-1(QC) 41.15 40.68 40.07 39.67 39.7 44.14 40.25 

21.  BIOCHEM-18-21 7IJ0002 39.56 39.4 38.57 37.58 39.5 43.51 38.92 

22.  BIOCHEM-18-22 RLC-3 40.32 38.53 37.93 39.85 39.8 43.53 39.29 

(* Mean is excluding Kanpur centre) 
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Table 2: Oil Stability Index (OSI) 

 
Sl. 

No. 
Code Genotype BPR PNT KNG HSR KPR Mean* 

1.  BIOCHEM-18-1  RLC- 8 1.07 1.12 1.14 1.11 1.12 0.93 

2.  BIOCHEM-18-2  RCH-3 1.12 1.2 1.19 1.2 1.2 1.18 

3.  BIOCHEM-18-3  RLC-10 0.95 0.94 0.99 0.95 0.94 0.95 

4.  BIOCHEM-18-4  RH (OE) 1705 1.09 1.18 1.11 1.17 1.18 1.15 

5.  BIOCHEM-18-5 LR (PM-29) 0.92 0.94 1 0.95 0.94 0.95 

6.  BIOCHEM-18-6 LES-59 0.99 1.05 1.06 1.06 1.05 1.04 

7.  BIOCHEM-18-7 LES-58 0.91 1.02 1.04 1.02 1.02 1.00 

8.  BIOCHEM-18-8 RLC-7 1.22 1.34 1.32 1.35 1.34 1.31 

9.  BIOCHEM-18-9 RH-749(ZC) 0.57 0.67 0.69 0.67 0.67 0.65 

10.  BIOCHEM-18-10 RCH-1 1.04 1.24 1.19 1.24 1.24 1.19 

11.  BIOCHEM-18-11 DRMRQ4-7-23 1.03 1.13 1.15 1.17 1.13 1.12 

12.  BIOCHEM-18-12 LES-57 1.03 1.13 1.13 1.12 1.13 1.11 

13.  BIOCHEM-18-13 LES-54 0.88 0.93 0.96 0.93 0.93 0.93 

14.  BIOCHEM-18-14 PDZ-11 0.71 0.84 0.91 0.86 0.84 0.83 

15.  BIOCHEM-18-15 RH (OE) 1706 1.12 1.07 1.03 1.07 1.07 1.07 

16.  BIOCHEM-18-16 PDZ-12 0.96 0.89 0.92 0.89 0.89 0.91 

17.  BIOCHEM-18-17 DRMRQ1-16-27 1.05 1.17 1.18 1.16 1.17 1.15 

18.  BIOCHEM-18-18 RLC-9 1.02 1.15 1.13 1.15 1.15 1.12 

19.  BIOCHEM-18-19 KRANTI (NC) 0.85 0.73 0.67 0.73 0.73 0.74 

20.  BIOCHEM-18-20 PDZ-1(QC) 1.10 1.3 1.25 1.3 1.3 1.25 

21.  BIOCHEM-18-21 7IJ0002 1.05 1.17 1.07 1.21 1.17 1.13 

22.  BIOCHEM-18-22 RLC-3 1.05 1.18 1.2 1.18 1.18 1.16 

(* Mean is excluding Ludhianacentre) 
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Table 3: Palmitic acid (%) 

Sl. 

No. 
Code Genotype 

BPR PNT KNG LDH HSR KPR Mean 

1.  BIOCHEM-18-1  RLC- 8 3.92 4.88 2.67 3.79 4.4 4.88 4.09 

2.  BIOCHEM-18-2  RCH-3 3.51 3.9 2.43 3.55 3.9 3.9 3.53 

3.  BIOCHEM-18-3  RLC-10 3.68 4.06 2.47 3.74 4.06 4.06 3.68 

4.  BIOCHEM-18-4  RH (OE) 1705 3.75 3.49 2.9 3.52 3.49 3.49 3.44 

5.  BIOCHEM-18-5 LR (PM-29) 4.06 4.73 2.77 4.81 4.73 4.73 4.31 

6.  BIOCHEM-18-6 LES-59 4.03 4.07 3.47 4.22 4.07 4.07 3.99 

7.  BIOCHEM-18-7 LES-58 3.80 4.48 2.85 4.27 4.48 4.48 4.06 

8.  BIOCHEM-18-8 RLC-7 3.49 3.89 2.83 3.63 3.89 3.89 3.60 

9.  BIOCHEM-18-9 RH-749(ZC) 3.51 2.95 3.07 1.90 2.95 2.95 2.89 

10.  BIOCHEM-18-10 RCH-1 3.11 3.18 2.17 3.53 3.12 3.18 3.05 

11.  BIOCHEM-18-11 DRMRQ4-7-23 3.97 4.61 3.35 3.64 4.61 4.61 4.13 

12.  BIOCHEM-18-12 LES-57 3.65 3.87 3.4 3.77 3.2 3.87 3.63 

13.  BIOCHEM-18-13 LES-54 3.58 3.92 3.03 3.92 3.92 3.92 3.72 

14.  BIOCHEM-18-14 PDZ-11 4.51 4.72 4.13 4.84 4.72 4.72 4.61 

15.  BIOCHEM-18-15 RH (OE) 1706 3.50 3.51 3.23 3.43 3.51 3.51 3.45 

16.  BIOCHEM-18-16 PDZ-12 3.58 4.01 4.16 4.58 4.01 4.01 4.06 

17.  BIOCHEM-18-17 DRMRQ1-16-27 4.22 4.34 4.27 4.23 4.34 4.34 4.29 

18.  BIOCHEM-18-18 RLC-9 3.67 4.15 2.37 4.07 4.15 4.15 3.76 

19.  BIOCHEM-18-19 KRANTI (NC) 3.28 3.55 2.67 2.47 3.55 3.55 3.18 

20.  BIOCHEM-18-20 PDZ-1(QC) 3.44 3.54 4.03 3.83 3.54 3.54 3.65 

21.  BIOCHEM-18-21 7IJ0002 3.84 4.58 3.29 4.64 4.58 4.58 4.25 

22.  BIOCHEM-18-22 RLC-3 3.46 3.4 4.07 3.71 3.4 3.4 3.57 
 

Table 4: Stearic acid (%) 

Sl. No. Code Genotype BPR PNT KNG LDH HSR KPR mean 

1.  BIOCHEM-18-1 RLC- 8 0.57 0.47 2.9 1.91 0.47 0.47 1.13 

2.  BIOCHEM-18-2 RCH-3 0.80 1.11 2.83 2.07 1.11 1.11 1.50 

3.  BIOCHEM-18-3 RLC-10 0.73 0.88 2.6 1.57 0.88 0.88 1.26 

4.  BIOCHEM-18-4 RH (OE) 1705 1.09 1.1 2.7 1.84 1.1 1.1 1.49 

5.  BIOCHEM-18-5 LR (PM-29) 0.77 0.65 2.93 1.92 0.65 0.65 1.26 

6.  BIOCHEM-18-6 LES-59 1.10 1.12 2.53 2.13 1.12 1.12 1.52 

7.  BIOCHEM-18-7 LES-58 0.75 0.77 2.92 2.31 0.77 0.77 1.38 

8.  BIOCHEM-18-8 RLC-7 0.96 1.07 2.57 1.91 1.07 1.07 1.44 

9.  BIOCHEM-18-9 RH-749(ZC) 0.57 0.66 1.8 0.80 0.66 0.66 0.86 

10.  BIOCHEM-18-10 RCH-1 0.87 0.98 3.1 1.75 0.98 0.98 1.44 

11.  BIOCHEM-18-11 DRMRQ4-7-23 0.92 0.76 2.5 1.43 0.76 0.76 1.19 

12.  BIOCHEM-18-12 LES-57 0.93 1.1 2.43 2.40 1.1 1.1 1.51 

13.  BIOCHEM-18-13 LES-54 0.88 0.81 2.83 2.12 0.81 0.81 1.38 

14.  BIOCHEM-18-14 PDZ-11 0.70 1.01 2.1 1.62 1.01 1.01 1.24 

15.  BIOCHEM-18-15 RH (OE) 1706 0.71 0.86 2.63 1.78 0.86 0.86 1.28 

16.  BIOCHEM-18-16 PDZ-12 0.87 0.91 2.29 1.49 0.91 0.91 1.23 

17.  BIOCHEM-18-17 DRMRQ1-16-27 0.89 0.76 2.71 1.35 0.76 0.76 1.20 

18.  BIOCHEM-18-18 RLC-9 0.74 0.91 2.8 1.73 0.91 0.91 1.33 

19.  BIOCHEM-18-19 KRANTI (NC) 0.57 0.64 1.6 0.92 0.64 0.64 0.83 

20.  BIOCHEM-18-20 PDZ-1(QC) 0.81 0.81 2.19 2.37 0.81 0.81 1.30 

21.  BIOCHEM-18-21 7IJ0002 0.85 0.79 2.47 1.64 0.79 0.79 1.22 

22.  BIOCHEM-18-22 RLC-3 0.50 0.65 2.61 2.04 0.65 0.65 1.18 
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Table 5:Oleic  acid (%) 

Sl. 

No. 
Code Genotype 

BPR PNT KNG LDH HSR KPR Mean* 

1.  BIOCHEM-18-1  RLC- 8 38.77 40.76 40.92 46.38 39.42 40.76 41.17 

2.  BIOCHEM-18-2  RCH-3 39.56 40.15 40.23 48.41 40.15 40.15 41.44 

3.  BIOCHEM-18-3  RLC-10 34.64 32.64 34.05 40.18 32.64 32.64 34.47 

4.  BIOCHEM-18-4  RH (OE) 1705 34.72 35.82 36.14 44.07 36.93 35.82 37.25 

5.  BIOCHEM-18-5 LR (PM-29) 35.28 34.13 36.57 46.43 35.24 34.13 36.96 

6.  BIOCHEM-18-6 LES-59 37.93 38.5 37.9 41.24 38.15 38.5 38.70 

7.  BIOCHEM-18-7 LES-58 35.91 38.67 37.84 42.69 38.67 38.67 38.74 

8.  BIOCHEM-18-8 RLC-7 40.30 41.09 41 46.57 41.09 41.09 41.86 

9.  BIOCHEM-18-9 RH-749(ZC) 10.18 9.75 10.16 9.71 9.75 9.75 9.88 

10.  BIOCHEM-18-10 RCH-1 35.69 36.1 38.16 50.22 36.1 36.1 38.73 

11.  BIOCHEM-18-11 DRMRQ4-7-23 37.43 39.54 40.78 49.31 39.54 39.54 41.02 

12.  BIOCHEM-18-12 LES-57 38.77 39.67 39.03 46.69 39.41 39.67 40.54 

13.  BIOCHEM-18-13 LES-54 33.18 33.91 35.79 43.61 33.71 33.91 35.68 

14.  BIOCHEM-18-14 PDZ-11 31.95 33.79 34.67 38.91 33.79 33.79 34.48 

15.  BIOCHEM-18-15 RH (OE) 1706 32.71 30.01 31.59 37.70 30.01 30.01 32.01 

16.  BIOCHEM-18-16 PDZ-12 34.00 34.61 35.28 40.38 34.61 34.61 35.58 

17.  BIOCHEM-18-17 DRMRQ1-16-27 37.26 38.66 40.31 48.65 38.16 38.66 40.28 

18.  BIOCHEM-18-18 RLC-9 37.24 40.48 40.25 45.19 39.35 40.48 40.50 

19.  BIOCHEM-18-19 KRANTI (NC) 23.10 13.82 11.41 11.60 13.82 13.82 14.59 

20.  BIOCHEM-18-20 PDZ-1(QC) 39.46 41.48 41.22 48.40 41.48 41.48 42.25 

21.  BIOCHEM-18-21 7IJ0002 36.24 34.58 35.13 41.42 34.32 34.58 36.04 

22.  BIOCHEM-18-22 RLC-3 37.04 38.37 39.77 42.58 38.37 38.37 39.08 

(* mean is excluding Ludhiana centre) 

Table 6: Linoleic acid (%) 

Sl. No. Code Genotype BPR PNT KNG LDH HSR KPR mean 

1.  BIOCHEM-18-1  RLC- 8 36.28 36.55 35.74 34.73 35.67 36.55 35.92 

2.  BIOCHEM-18-2  RCH-3 35.17 33.59 33.85 32.94 33.59 33.59 33.79 

3.  BIOCHEM-18-3  RLC-10 36.49 34.72 34.55 33.28 34.42 34.72 34.70 

4.  BIOCHEM-18-4  RH (OE) 1705 31.96 30.32 32.53 32.41 31.67 30.32 31.53 

5.  BIOCHEM-18-5 LR (PM-29) 38.34 36.17 36.71 36.02 37.24 36.17 36.78 

6.  BIOCHEM-18-6 LES-59 38.40 36.67 35.81 41.37 36.11 36.67 37.51 

7.  BIOCHEM-18-7 LES-58 39.31 38.01 36.51 41.04 38.01 38.01 38.48 

8.  BIOCHEM-18-8 RLC-7 33.00 30.72 31.17 31.05 30.5 30.72 31.19 

9.  BIOCHEM-18-9 RH-749(ZC) 17.97 14.65 14.63 15.40 14.65 14.65 15.33 

10.  BIOCHEM-18-10 RCH-1 34.43 29.04 32.19 32.01 29.04 29.04 30.96 

11.  BIOCHEM-18-11 DRMRQ4-7-23 36.31 34.86 35.5 34.28 33.77 34.86 34.93 

12.  BIOCHEM-18-12 LES-57 37.71 35.09 34.51 36.46 35.09 35.09 35.66 

13.  BIOCHEM-18-13 LES-54 37.61 36.3 37.1 36.37 36.3 36.3 36.66 

14.  BIOCHEM-18-14 PDZ-11 44.90 40.16 38.21 42.55 39.16 40.16 40.86 

15.  BIOCHEM-18-15 RH (OE) 1706 29.14 28.16 30.56 27.46 28.16 28.16 28.61 

16.  BIOCHEM-18-16 PDZ-12 35.56 39.1 38.17 43.57 39.1 39.1 39.10 

17.  BIOCHEM-18-17 DRMRQ1-16-27 35.57 33 34.06 33.21 33 33 33.64 

18.  BIOCHEM-18-18 RLC-9 36.56 35.22 35.76 34.59 34.22 35.22 35.26 

19.  BIOCHEM-18-19 KRANTI (NC) 27.24 18.87 17.09 16.10 18.87 18.87 19.51 

20.  BIOCHEM-18-20 PDZ-1(QC) 35.94 31.87 32.94 37.14 31.87 31.87 33.60 

21.  BIOCHEM-18-21 7IJ0002 34.41 29.47 32.75 29.87 28.47 29.47 30.74 

22.  BIOCHEM-18-22 RLC-3 35.36 32.53 33.24 31.70 32.53 32.53 32.98 
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Table 7:Linolenic acid (%) 

Sl. No. Code Genotype BPR PNT KNG LDH HSR KPR mean 

1.  BIOCHEM-18-1  RLC- 8 10.37 10.14 11.84 12.15 10.37 10.14 10.84 

2.  BIOCHEM-18-2  RCH-3 14.45 14.1 14.87 12.01 14.45 14.1 14.00 

3.  BIOCHEM-18-3  RLC-10 15.45 15.45 15.51 14.165 15.45 15.45 15.25 

4.  BIOCHEM-18-4  RH (OE) 1705 18.26 18.26 15.26 17.095 18.26 18.26 17.57 

5.  BIOCHEM-18-5 LR (PM-29) 10.37 10.36 11.79 10.445 10.37 10.36 10.62 

6.  BIOCHEM-18-6 LES-59 11.17 11.17 11.02 11.215 11.17 11.17 11.15 

7.  BIOCHEM-18-7 LES-58 10.41 10.06 11.28 9.25 10.41 10.06 10.25 

8.  BIOCHEM-18-8 RLC-7 15.24 14.16 14.76 14.21 15.24 14.16 14.63 

9.  BIOCHEM-18-9 RH-749(ZC) 15.53 15.53 13.78 18.515 15.53 15.53 15.74 

10.  BIOCHEM-18-10 RCH-1 14.57 13.73 15.39 12.46 14.57 13.73 14.08 

11.  BIOCHEM-18-11 DRMRQ4-7-23 10.24 10.24 11.66 10.805 10.24 10.24 10.57 

12.  BIOCHEM-18-12 LES-57 12.99 12.18 12.14 10.65 12.99 12.18 12.19 

13.  BIOCHEM-18-13 LES-54 13.11 12.34 12.28 13.645 13.11 12.34 12.80 

14.  BIOCHEM-18-14 PDZ-11 14.48 14.48 13.73 12.045 14.48 14.48 13.95 

15.  BIOCHEM-18-15 RH (OE) 1706 23.2 23.75 17.98 23.135 23.2 23.75 22.50 

16.  BIOCHEM-18-16 PDZ-12 13.34 12.04 11.51 10.01 13.34 12.04 12.05 

17.  BIOCHEM-18-17 DRMRQ1-16-27 12.48 12.48 12.56 12.57 12.48 12.48 12.51 

18.  BIOCHEM-18-18 RLC-9 13.86 14.28 15.5 12.63 13.86 14.28 14.07 

19.  BIOCHEM-18-19 KRANTI (NC) 15.1 15.48 15.45 18.52 15.1 15.48 15.86 

20.  BIOCHEM-18-20 PDZ-1(QC) 11.67 10.53 10.62 7.515 11.67 10.53 10.42 

21.  BIOCHEM-18-21 7IJ0002 12.16 12.16 13.36 14.375 12.16 12.16 12.73 

22.  BIOCHEM-18-22 RLC-3 17.39 17.59 13.95 16.98 17.39 17.59 16.82 
 

Table 8:Eicosanoic  acid (%) 

Sl. No. Code Genotype BPR PNT KNG LDH HSR KPR Mean* 

1.  BIOCHEM-18-1  RLC- 8 8.92 8.35 4.54 0 8.35 8.35 6.42 

2.  BIOCHEM-18-2  RCH-3 7.96 5.11 2.93 0 5.11 5.11 4.37 

3.  BIOCHEM-18-3  RLC-10 9.07 7.61 4.26 0 7.42 7.61 5.99 

4.  BIOCHEM-18-4  RH (OE) 1705 9.16 6.14 3.54 0 6.14 6.14 6.22 

5.  BIOCHEM-18-5 LR (PM-29) 9.86 9.12 5.1 0 9.12 9.12 7.05 

6.  BIOCHEM-18-6 LES-59 9.68 8.27 4.91 0 8.27 8.27 6.57 

7.  BIOCHEM-18-7 LES-58 7.63 6.19 3.65 0 6.19 6.19 4.98 

8.  BIOCHEM-18-8 RLC-7 8.63 6.37 3.87 0 6.37 6.37 5.27 

9.  BIOCHEM-18-9 RH-749(ZC) 11.10 10.47 7.11 0.68 10.25 10.47 8.35 

10.  BIOCHEM-18-10 RCH-1 8.10 5.95 2.98 0 6.13 5.95 4.85 

11.  BIOCHEM-18-11 DRMRQ4-7-23 10.43 9.81 4.61 0 9.81 9.81 7.41 

12.  BIOCHEM-18-12 LES-57 7.96 5.51 3.66 0 6.21 5.51 4.81 

13.  BIOCHEM-18-13 LES-54 10.76 10.21 5.61 0 10.21 10.21 7.83 

14.  BIOCHEM-18-14 PDZ-11 6.56 5.89 3.8 0 5.74 5.89 4.65 

15.  BIOCHEM-18-15 RH (OE) 1706 9.17 9.19 5.19 0.37 9.19 9.19 7.05 

16.  BIOCHEM-18-16 PDZ-12 7.55 6.59 4.44 0 6.13 6.59 5.22 

17.  BIOCHEM-18-17 DRMRQ1-16-27 9.74 9.24 3.61 0 9.26 9.24 6.85 

18.  BIOCHEM-18-18 RLC-9 8.64 6.2 2.46 0 6.2 6.2 4.95 

19.  BIOCHEM-18-19 KRANTI (NC) 10.28 10.21 7.01 0.62 10.21 10.21 8.09 

20.  BIOCHEM-18-20 PDZ-1(QC) 8.14 5.95 5.25 0 6.94 5.95 5.37 

21.  BIOCHEM-18-21 7IJ0002 9.70 9.55 5.73 0 9.55 9.55 7.35 

22.  BIOCHEM-18-22 RLC-3 8.41 5.16 3.78 0 5.16 5.16 4.61 

(*Mean is excluding Ludhiana centre) 
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Table 9:Erucic acid (%) 

Sl. No Code Genotype BPR PNT KNG LDH HSR KPR Mean* 

1.  BIOCHEM-18-1  RLC- 8 1.83 1.32 0.83 1.03 1.32 1.32 1.32 

2.  BIOCHEM-18-2  RCH-3 1.45 1.69 0.97 0.90 1.69 1.69 1.50 

3.  BIOCHEM-18-3  RLC-10 4.05 5.13 2.73 6.33 5.13 5.13 4.43 

4.  BIOCHEM-18-4  RH (OE) 1705 3.28 2.41 2.33 1.02 2.41 2.41 2.57 

5.  BIOCHEM-18-5 LR (PM-29) 2.45 2.65 3.7 0.00 2.65 2.65 2.82 

6.  BIOCHEM-18-6 LES-59 1.51 1.11 1.97 0.00 1.11 1.11 1.36 

7.  BIOCHEM-18-7 LES-58 1.38 1.47 1.59 0.00 1.47 1.47 1.48 

8.  BIOCHEM-18-8 RLC-7 1.78 1.84 1.21 1.98 1.84 1.84 1.70 

9.  BIOCHEM-18-9 RH-749(ZC) 37.20 48.55 45.88 53.21 46.21 48.55 45.28 

10.  BIOCHEM-18-10 RCH-1 6.08 10.06 5.1 0.00 10.06 10.06 8.27 

11.  BIOCHEM-18-11 DRMRQ4-7-23 1.12 1.27 0.78 0.00 1.27 1.27 1.14 

12.  BIOCHEM-18-12 LES-57 1.64 2.23 2.67 0.00 2 2.23 2.15 

13.  BIOCHEM-18-13 LES-54 1.77 1.94 2 0.00 1.94 1.94 1.92 

14.  BIOCHEM-18-14 PDZ-11 1.60 1.1 0.73 0.00 1.1 1.1 1.13 

15.  BIOCHEM-18-15 RH (OE) 1706 3.16 5.07 3.59 5.99 5.07 5.07 4.39 

16.  BIOCHEM-18-16 PDZ-12 2.11 1.9 1.31 0.00 1.9 1.9 1.82 

17.  BIOCHEM-18-17 DRMRQ1-16-27 5.56 2.02 2.09 0.00 2 2.02 2.74 

18.  BIOCHEM-18-18 RLC-9 3.20 1.31 0.79 1.84 1.31 1.31 1.58 

19.  BIOCHEM-18-19 KRANTI (NC) 23.44 37.81 40.41 49.10 37.81 37.81 35.46 

20.  BIOCHEM-18-20 PDZ-1(QC) 7.02 3.29 2.98 0.00 3.69 3.29 4.05 

21.  BIOCHEM-18-21 7IJ0002 8.55 10.13 6.29 7.90 10.13 10.13 9.05 

22.  BIOCHEM-18-22 RLC-3 5.86 2.5 2.29 3.54 2.5 2.5 3.13 

(*Mean is excluding Ludhiana data) 

Table 10: ω6 and ω3 ratio 

Sl. No. Code Genotype BPR PNT KNG LDH HSR KPR mean 

1.  BIOCHEM-18-1  RLC- 8 3.50 3.6 3.02 2.86 3.44 3.6 3.34 

2.  BIOCHEM-18-2  RCH-3 2.43 2.38 2.28 2.74 2.32 2.38 2.42 

3.  BIOCHEM-18-3  RLC-10 2.36 2.25 2.23 2.35 2.23 2.25 2.28 

4.  BIOCHEM-18-4  RH (OE) 1705 1.75 1.66 2.13 1.90 1.73 1.66 1.80 

5.  BIOCHEM-18-5 LR (PM-29) 3.70 3.49 3.11 3.45 3.59 3.49 3.47 

6.  BIOCHEM-18-6 LES-59 3.44 3.28 3.25 3.69 3.23 3.28 3.36 

7.  BIOCHEM-18-7 LES-58 3.78 3.78 3.24 4.44 3.65 3.78 3.78 

8.  BIOCHEM-18-8 RLC-7 2.17 2.17 2.11 2.18 2 2.17 2.13 

9.  BIOCHEM-18-9 RH-749(ZC) 1.16 0.94 1.06 0.83 0.94 0.94 0.98 

10.  BIOCHEM-18-10 RCH-1 2.36 2.12 2.09 2.57 1.99 2.12 2.21 

11.  BIOCHEM-18-11 DRMRQ4-7-23 3.55 3.4 3.04 3.17 3.3 3.4 3.31 

12.  BIOCHEM-18-12 LES-57 2.90 2.88 2.84 3.42 2.7 2.88 2.94 

13.  BIOCHEM-18-13 LES-54 2.87 2.94 3.02 2.67 2.77 2.94 2.87 

14.  BIOCHEM-18-14 PDZ-11 3.10 2.77 2.78 3.53 2.7 2.77 2.94 

15.  BIOCHEM-18-15 RH (OE) 1706 1.26 1.19 1.7 1.19 1.21 1.19 1.29 

16.  BIOCHEM-18-16 PDZ-12 2.67 3.25 3.32 4.35 2.93 3.25 3.29 

17.  BIOCHEM-18-17 DRMRQ1-16-27 2.85 2.64 2.71 2.64 2.64 2.64 2.69 

18.  BIOCHEM-18-18 RLC-9 2.64 2.47 2.31 2.74 2.47 2.47 2.52 

19.  BIOCHEM-18-19 KRANTI (NC) 1.80 1.22 1.11 0.87 1.25 1.22 1.25 

20.  BIOCHEM-18-20 PDZ-1(QC) 3.08 3.03 3.1 4.95 2.73 3.03 3.32 

21.  BIOCHEM-18-21 7IJ0002 2.83 2.42 2.45 2.08 2.34 2.42 2.42 

22.  BIOCHEM-18-22 RLC-3 2.03 1.85 2.38 1.87 1.87 1.85 1.98 
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Table 11: SFA: MUFA: PUFA ratio 

Sl. No Code Genotype BPR PNT KNG LDH HSR KPR 

1.  BIOCHEM-18-1  RLC- 8 01:11:10 01:09:09 01:08:09 01:08:08 01:10:10 09:08.7 

2.  BIOCHEM-18-2  RCH-3 01:11:12 01:09:10 01:08:09 01:09:08 01:09:10 09:09.5 

3.  BIOCHEM-18-3  RLC-10 01:11:12 01:09:10 01:08:10 01:09:09 01:09:10 01:09:10 

4.  BIOCHEM-18-4  RH (OE) 1705 01:10:10 01:10:11 01:08:09 01:08:09 01:10:11 01:10:11 

5.  BIOCHEM-18-5 LR (PM-29) 01:10:10 01:09:09 01:08:09 01:07:07 01:09:09 01:09:09 

6.  BIOCHEM-18-6 LES-59 01:10:10 01:09:09 01:08:08 01:07:08 01:09:09 01:09:09 

7.  BIOCHEM-18-7 LES-58 01:10:11 01:09:09 01:08:08 01:07:08 01:08:09 1:9.:9 

8.  BIOCHEM-18-8 RLC-7 01:11:11 01:10:09 01:09:09 01:09:08 01:10:09 01:10:09 

9.  BIOCHEM-18-9 RH-749(ZC) 01:14:08 01:19:08 01:13:06 01:24:13 01:18:09 01:19:08 

10.  BIOCHEM-18-10 RCH-1 01:13:12 01:13:10 01:09:09 01:10:09 01:13:11 01:13:10 

11.  BIOCHEM-18-11 DRMRQ4-7-23 01:10:10 01:09:08 01:08:08 01:10:09 01:09:08 01:09:08 

12.  BIOCHEM-18-12 LES-57 01:11:11 01:10:10 01:08:08 01:08:08 01:11:11 01:10:10 

13.  BIOCHEM-18-13 LES-54 01:10:11 01:10:10 01:07:08 01:07:08 01:10:10 01:10:10 

14.  BIOCHEM-18-14 PDZ-11 01:08:11 01:07:10 01:07:08 01:06:08 01:07:09 01:07:10 

15.  BIOCHEM-18-15 RH (OE) 1706 01:11:12 01:10:12 01:07:08 01:08:10 01:10:12 01:10:12 

16.  BIOCHEM-18-16 PDZ-12 01:10:11 01:09:10 01:06:08 01:07:09 01:09:11 01:09:10 

17.  BIOCHEM-18-17 DRMRQ1-16-27 01:10:09 01:10:09 01:07:07 01:09:08 01:10:09 01:10:09 

18.  BIOCHEM-18-18 RLC-9 01:11:11 01:09:10 01:08:10 01:08:08 01:09:10 01:09:10 

19.  BIOCHEM-18-19 KRANTI (NC) 01:15:11 01:15:08 01:14:08 01:18:10 01:15:08 01:15:08 

20.  BIOCHEM-18-20 PDZ-1(QC) 01:13:11 01:12:10 01:08:07 01:08:07 01:12:10 01:12:10 

21.  BIOCHEM-18-21 7IJ0002 01:12:10 01:10:08 01:08:08 01:08:07 01:10:08 01:10:08 

22.  BIOCHEM-18-22 RLC-3 01:13:13 01:11:12 01:07:07 01:08:08 01:11:12 01:11:12 

 

Table 12: Protein content (%) 

 

 

 

 

 

  

SlNo Code Genotype BPR PNT KNG LDH HSR KPR Mean 

1.  BIOCHEM-18-1  RLC- 8 36.46 32.1 32.75 33.83 36.46 37.12 34.79 

2.  BIOCHEM-18-2  RCH-3 37.28 33.19 32.93 34.42 37.28 37.25 35.39 

3.  BIOCHEM-18-3  RLC-10 36.05 31.67 33.29 36.75 36.05 35.47 34.88 

4.  BIOCHEM-18-4  RH (OE) 1705 33.6 33.2 34.35 35.00 33.6 38.1 34.64 

5.  BIOCHEM-18-5 LR (PM-29) 34.11 34.31 33.46 36.75 34.11 36.1 34.81 

6.  BIOCHEM-18-6 LES-59 35.64 32.66 36.39 37.33 35.64 35.15 35.47 

7.  BIOCHEM-18-7 LES-58 36.05 34.43 35.38 36.17 36.05 37.43 35.92 

8.  BIOCHEM-18-8 RLC-7 35.23 32.93 33.46 35.58 35.23 38.42 35.14 

9.  BIOCHEM-18-9 RH-749(ZC) 34.83 34.84 34.71 33.25 34.83 38.26 35.12 

10.  BIOCHEM-18-10 RCH-1 35.21 31.03 31.86 39.67 35.21 36.26 34.87 

11.  BIOCHEM-18-11 DRMRQ4-7-23 33.01 28.81 28.12 35.00 33.01 38 32.66 

12.  BIOCHEM-18-12 LES-57 36.64 35.66 35.96 36.75 36.64 36.51 36.36 

13.  BIOCHEM-18-13 LES-54 34.22 34.2 34.35 35.58 34.22 35.34 34.65 

14.  BIOCHEM-18-14 PDZ-11 35.23 30.76 29.55 36.75 35.23 37.77 34.22 

15.  BIOCHEM-18-15 RH (OE) 1706 36.08 34.02 34.89 35.58 36.08 36.33 35.50 

16.  BIOCHEM-18-16 PDZ-12 35.46 28.07 29.73 34.42 35.46 38.82 33.66 

17.  BIOCHEM-18-17 DRMRQ1-16-27 36.66 30.1 29.19 35.00 36.66 36.32 33.99 

18.  BIOCHEM-18-18 RLC-9 34.01 34.17 33.29 32.67 34.01 38.43 34.43 

19.  BIOCHEM-18-19 KRANTI (NC) 34.83 32.67 32.93 33.83 34.83 37.84 34.49 

20.  BIOCHEM-18-20 PDZ-1(QC) 34.28 28.57 29.55 39.08 34.28 35.85 33.60 

21.  BIOCHEM-18-21 7IJ0002 35.23 29.04 28.18 32.08 35.23 35.77 32.59 

22.  BIOCHEM-18-22 RLC-3 34.42 29.72 31.03 35.58 34.42 36.81 33.66 
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Table 13: Methionine content (g/100g protein) 

Sl. 

No. 
Code Genotype BPR PNT KNG LDH HSR KPR Mean 

1.  BIOCHEM-18-1  RLC- 8 1.67 1.69 1.89 1.23 1.44 1.461 1.56 

2.  BIOCHEM-18-2  RCH-3 1.75 1.44 1.9 0.81 1.64 1.765 1.55 

3.  BIOCHEM-18-3  RLC-10 1.69 1.88 1.92 0.99 1.35 1.304 1.52 

4.  BIOCHEM-18-4  RH (OE) 1705 1.87 2.07 1.98 0.87 1.41 1.745 1.66 

5.  BIOCHEM-18-5 LR (PM-29) 1.59 1.39 1.94 0.76 1.03 1.766 1.41 

6.  BIOCHEM-18-6 LES-59 1.93 1.64 2.11 1.20 1.52 1.688 1.68 

7.  BIOCHEM-18-7 LES-58 1.78 1.59 2.07 0.83 1.52 1.663 1.58 

8.  BIOCHEM-18-8 RLC-7 1.92 1.50 1.94 0.75 1.77 1.162 1.51 

9.  BIOCHEM-18-9 RH-749(ZC) 1.86 1.76 2.01 0.65 2 0.958 1.54 

10.  BIOCHEM-18-10 RCH-1 1.72 1.72 1.84 0.83 1.92 0.794 1.47 

11.  BIOCHEM-18-11 DRMRQ4-7-23 1.79 2.11 1.61 0.76 1.51 0.634 1.40 

12.  BIOCHEM-18-12 LES-57 1.99 1.54 2.07 0.63 1.05 0.785 1.34 

13.  BIOCHEM-18-13 LES-54 1.59 1.64 1.98 0.71 1.29 1.647 1.48 

14.  BIOCHEM-18-14 PDZ-11 1.78 1.85 1.71 0.80 1.43 0.974 1.42 

15.  BIOCHEM-18-15 RH (OE) 1706 1.84 1.76 2.02 0.84 1.55 1.553 1.59 

16.  BIOCHEM-18-16 PDZ-12 1.99 2.03 1.72 0.56 1.67 0.999 1.49 

17.  BIOCHEM-18-17 DRMRQ1-16-27 2.01 2.39 1.68 0.84 1.68 0.683 1.55 

18.  BIOCHEM-18-18 RLC-9 1.86 1.69 1.92 0.89 1.74 1.668 1.63 

19.  BIOCHEM-18-19 KRANTI (NC) 1.79 1.73 2.01 0.84 1.63 1.587 1.60 

20.  BIOCHEM-18-20 PDZ-1(QC) 1.95 2.07 1.7 0.68 1.49 0.892 1.46 

21.  BIOCHEM-18-21 7IJ0002 1.79 1.93 1.66 1.34 1.63 0.854 1.53 

22.  BIOCHEM-18-22 RLC-3 1.97 1.84 1.74 0.63 1.19 1.478 1.48 

Table 14: Tryptophan content (g/100g protein) 

Sl. 

No 
Code Genotype 

BPR PNT KNG LDH HSR KPR Mean 

1.  BIOCHEM-18-1  RLC- 8 0.98 1 1.07 1.93 1.06 0.984 1.17 

2.  BIOCHEM-18-2  RCH-3 1.01 0.964 1.07 2.57 1.1 1.143 1.31 

3.  BIOCHEM-18-3  RLC-10 1.07 1.043 1.09 1.85 1.22 0.928 1.20 

4.  BIOCHEM-18-4  RH (OE) 1705 0.99 1.169 1.12 2.44 1.15 1.133 1.33 

5.  BIOCHEM-18-5 LR (PM-29) 1.11 1.047 1.08 2.06 1.14 1.034 1.25 

6.  BIOCHEM-18-6 LES-59 1.18 1.164 1.18 2.06 0.97 1.036 1.26 

7.  BIOCHEM-18-7 LES-58 1.07 1.052 1.15 2.33 0.93 0.788 1.22 

8.  BIOCHEM-18-8 RLC-7 1.14 0.974 1.08 2.62 0.97 0.867 1.27 

9.  BIOCHEM-18-9 RH-749(ZC) 1.08 1.144 1.12 3.00 0.95 1.112 1.40 

10.  BIOCHEM-18-10 RCH-1 1.06 1.011 1.02 2.49 1.25 0.955 1.30 

11.  BIOCHEM-18-11 DRMRQ4-7-23 0.92 0.974 0.92 2.24 1.28 0.682 1.17 

12.  BIOCHEM-18-12 LES-57 0.95 1.144 1.18 1.64 1.08 1.156 1.19 

13.  BIOCHEM-18-13 LES-54 1.02 1.052 1.11 2.05 1.13 1.023 1.23 

14.  BIOCHEM-18-14 PDZ-11 1.17 1.113 0.96 2.23 1.03 1.165 1.28 

15.  BIOCHEM-18-15 RH (OE) 1706 1.21 1.11 1.14 2.34 1.13 0.887 1.30 

16.  BIOCHEM-18-16 PDZ-12 0.89 1.059 0.97 2.53 0.87 0.857 1.20 

17.  BIOCHEM-18-17 DRMRQ1-16-27 0.91 0.948 0.95 2.68 0.94 0.738 1.19 

18.  BIOCHEM-18-18 RLC-9 1.1 1.044 1.07 2.60 1.09 0.839 1.29 

19.  BIOCHEM-18-19 KRANTI (NC) 1.21 0.97 1.07 2.53 1.17 1.125 1.35 

20.  BIOCHEM-18-20 PDZ-1(QC) 1.13 0.98 0.97 2.02 1.28 0.951 1.22 

21.  BIOCHEM-18-21 7IJ0002 0.95 0.938 0.92 2.38 1.13 0.844 1.19 

22.  BIOCHEM-18-22 RLC-3 1.06 1.041 1 1.56 1.1 1.113 1.15 
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Table 15: Total antioxidant capacity (mg/g AAE) 

Sl. No Code Genotype BPR PNT KNG LDH HSR KPR Mean 

1.  BIOCHEM-18-1  RLC- 8 19.66 21.06 20.07 17.86 16.97 20.24 19.31 

2.  BIOCHEM-18-2  RCH-3 20.32 18.79 21.32 20.84 21.91 25.12 21.38 

3.  BIOCHEM-18-3  RLC-10 20.92 20.78 19.55 22.44 27.51 22.85 22.34 

4.  BIOCHEM-18-4  RH (OE) 1705 17.12 16.52 18.72 16.13 15.81 27.83 18.69 

5.  BIOCHEM-18-5 LR (PM-29) 17.03 18.31 15.39 17.39 17.2 25.55 18.48 

6.  BIOCHEM-18-6 LES-59 16.67 20.88 13.99 15.13 10.63 19.53 16.14 

7.  BIOCHEM-18-7 LES-58 16.34 13.66 13.42 21.94 11.55 28.68 17.60 

8.  BIOCHEM-18-8 RLC-7 19.81 22.14 18.82 18.46 11.53 28.46 19.87 

9.  BIOCHEM-18-9 RH-749(ZC) 22.61 23.27 19.29 25.28 21.98 25.66 23.02 

10.  BIOCHEM-18-10 RCH-1 20.79 21.80 20.7 19.87 21.14 22.33 21.10 

11.  BIOCHEM-18-11 DRMRQ4-7-23 19.76 19.10 22.8 17.37 19.58 22.56 20.20 

12.  BIOCHEM-18-12 LES-57 18.73 16.41 15.9 23.88 17.03 23.31 19.21 

13.  BIOCHEM-18-13 LES-54 22.42 24.47 16.02 26.78 23.29 20.42 22.23 

14.  BIOCHEM-18-14 PDZ-11 18.74 19.08 15.39 21.75 23.65 24.42 20.50 

15.  BIOCHEM-18-15 RH (OE) 1706 23.76 27.23 19.76 24.28 30.26 23.55 24.81 

16.  BIOCHEM-18-16 PDZ-12 23.24 31.20 15.71 22.81 19.5 18.86 21.89 

17.  BIOCHEM-18-17 DRMRQ1-16-27 21.46 21.05 23.56 19.76 18.42 25.26 21.59 

18.  BIOCHEM-18-18 RLC-9 20.43 23.95 20.38 16.95 23.47 15.77 20.16 

19.  BIOCHEM-18-19 KRANTI (NC) 24.78 30.51 19.72 24.10 30.03 17.88 24.50 

20.  BIOCHEM-18-20 PDZ-1(QC) 18.29 16.18 20.3 18.39 27.37 17.55 19.68 

21.  BIOCHEM-18-21 7IJ0002 18.61 20.09 15.91 19.83 12.37 19.45 17.71 

22.  BIOCHEM-18-22 RLC-3 22.21 30.08 18.77 17.78 28.6 17.15 22.43 

Table 16: Total Phenol content (%) 

Sl. 

No. 
Code Genotype 

BPR PNT KNG LDH HSR KPR Mean 

1.  BIOCHEM-18-1  RLC- 8 4.35 3.77 4.4 6.54 4.88 2.66 4.43 

2.  BIOCHEM-18-2  RCH-3 4.02 3.22 4.67 7.21 4.16 2.54 4.30 

3.  BIOCHEM-18-3  RLC-10 3.92 3.85 4.29 7.40 3.61 2.67 4.29 

4.  BIOCHEM-18-4  RH (OE) 1705 3.75 3.28 4.1 7.51 3.86 2.35 4.14 

5.  BIOCHEM-18-5 LR (PM-29) 2.75 2.67 3.37 7.32 2.22 2.46 3.47 

6.  BIOCHEM-18-6 LES-59 2.85 2.41 3.01 6.56 3.14 2.18 3.36 

7.  BIOCHEM-18-7 LES-58 3.48 3.39 2.94 6.04 4.1 2.81 3.79 

8.  BIOCHEM-18-8 RLC-7 4.34 4.38 4.13 7.26 4.52 1.84 4.41 

9.  BIOCHEM-18-9 RH-749(ZC) 4.18 4.52 4.15 7.23 3.86 1.78 4.29 

10.  BIOCHEM-18-10 RCH-1 4.43 4.18 4.54 7.13 4.57 1.92 4.46 

11.  BIOCHEM-18-11 DRMRQ4-7-23 5.08 4.45 5.47 7.05 5.31 0.89 4.71 

12.  BIOCHEM-18-12 LES-57 3.82 3.80 3.42 6.72 4.24 2.14 4.02 

13.  BIOCHEM-18-13 LES-54 3.76 4.45 3.51 6.87 3.32 2.94 4.14 

14.  BIOCHEM-18-14 PDZ-11 3.83 4.43 3.69 6.83 3.38 2.22 4.06 

15.  BIOCHEM-18-15 RH (OE) 1706 4.89 4.64 4.33 7.20 5.69 2.65 4.90 

16.  BIOCHEM-18-16 PDZ-12 3.95 4.27 3.51 6.04 4.06 2.88 4.12 

17.  BIOCHEM-18-17 DRMRQ1-16-27 5.16 4.41 5.65 7.39 5.41 2.94 5.16 

18.  BIOCHEM-18-18 RLC-9 4.88 4.65 4.47 6.99 5.52 2.58 4.85 

19.  BIOCHEM-18-19 KRANTI (NC) 4.52 4.48 4.24 6.48 4.84 2.91 4.58 

20.  BIOCHEM-18-20 PDZ-1(QC) 4.15 4.00 4.54 6.57 3.9 2.39 4.26 

21.  BIOCHEM-18-21 7IJ0002 4.07 3.74 3.74 6.75 4.74 2.81 4.31 

22.  BIOCHEM-18-22 RLC-3 4.21 4.10 4.2 5.95 4.33 2.32 4.19 
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Table 17: Total glucosinolate (µmole/g ) 
Sl. No Code Genotype BPR PNT KNG LDH HSR KPR Mean* 

1.  BIOCHEM-18-1  RLC- 8 12.22 12.22 24.74 16.62 11.62 29.56 15.48 

2.  BIOCHEM-18-2  RCH-3 14.51 13.78 26.24 17.86 12.42 32.69 16.96 

3.  BIOCHEM-18-3  RLC-10 12.71 15.31 16.13 17.49 10.11 76.36 14.35 

4.  BIOCHEM-18-4  RH (OE) 1705 59.29 83.91 81.51 71.12 60.07 76.29 71.18 

5.  BIOCHEM-18-5 LR (PM-29) 53.87 70.56 76.53 81.17 56.04 73.2 67.63 

6.  BIOCHEM-18-6 LES-59 63.39 74.63 76.42 77.89 61.64 94 70.79 

7.  BIOCHEM-18-7 LES-58 57.65 73.25 63.63 76.19 53.15 74 64.77 

8.  BIOCHEM-18-8 RLC-7 15.25 14.32 13.99 17.39 15.25 74.58 15.24 

9.  BIOCHEM-18-9 RH-749(ZC) 69.70 79.50 77.73 94.52 69.78 74.8 78.25 

10.  BIOCHEM-18-10 RCH-1 13.53 28.03 26.89 15.64 13.45 36.28 19.51 

11.  BIOCHEM-18-11 DRMRQ4-7-23 15.33 11.44 10.93 15.90 15.40 33.12 13.80 

12.  BIOCHEM-18-12 LES-57 54.12 57.37 75.61 70.10 56.11 128.57 62.66 

13.  BIOCHEM-18-13 LES-54 70.27 45.18 44.50 59.34 73.29 81.08 58.52 

14.  BIOCHEM-18-14 PDZ-11 18.12 17.33 5.25 10.60 16.18 35.33 13.50 

15.  BIOCHEM-18-15 RH (OE) 1706 51.17 97.38 92.00 73.52 55.41 46.58 73.90 

16.  BIOCHEM-18-16 PDZ-12 29.52 14.66 19.02 28.21 24.20 44 23.12 

17.  BIOCHEM-18-17 DRMRQ1-16-27 16.48 11.81 12.46 14.76 13.19 44.58 13.74 

18.  BIOCHEM-18-18 RLC-9 14.02 13.83 13.53 12.31 14.65 44.8 13.67 

19.  BIOCHEM-18-19 KRANTI (NC) 53.96 65.16 78.92 73.29 62.11 73.28 66.69 

20.  BIOCHEM-18-20 PDZ-1(QC) 23.45 15.75 15.52 25.68 25.14 33.12 21.11 

21.  BIOCHEM-18-21 7IJ0002 29.68 18.64 5.90 20.88 26.91 38.57 20.40 

22.  BIOCHEM-18-22 RLC-3 19.68 14.25 10.72 26.85 27.11 38.08 19.72 

(*Mean is excluding Kanpur data) 

Table 18:Phytic acid (%) 

Sl. No Code Genotype BPR PNT KNG LDH HSR KPR Mean 

1.  BIOCHEM-18-1  RLC- 8 2.02 2.20 2.18 2.15 1.93 2.94 2.24 

2.  BIOCHEM-18-2  RCH-3 1.82 1.89 2.03 1.86 1.09 3.28 1.99 

3.  BIOCHEM-18-3  RLC-10 2.15 2.04 2.05 1.97 2.29 2.54 2.17 

4.  BIOCHEM-18-4  RH (OE) 1705 2.30 1.88 2.23 2.69 2.4 1.87 2.23 

5.  BIOCHEM-18-5 LR (PM-29) 2.00 1.80 1.93 2.21 1.35 1.99 1.88 

6.  BIOCHEM-18-6 LES-59 2.14 1.97 2 2.62 2.62 2.45 2.30 

7.  BIOCHEM-18-7 LES-58 2.29 1.98 2.15 2.97 2.32 2.76 2.41 

8.  BIOCHEM-18-8 RLC-7 2.17 1.64 2.06 2.97 2.1 2.88 2.30 

9.  BIOCHEM-18-9 RH-749(ZC) 2.43 1.72 2.32 2.45 1.64 1.96 2.09 

10.  BIOCHEM-18-10 RCH-1 1.75 1.72 2.15 2.19 1.45 2.65 1.98 

11.  BIOCHEM-18-11 DRMRQ4-7-23 3.00 1.80 2.18 3.27 1.17 3.11 2.42 

12.  BIOCHEM-18-12 LES-57 2.14 2.08 2.13 3.09 2.14 2.55 2.36 

13.  BIOCHEM-18-13 LES-54 2.46 2.00 2.04 2.84 2.24 2.86 2.41 

14.  BIOCHEM-18-14 PDZ-11 2.77 1.92 2 3.42 2.8 3.73 2.77 

15.  BIOCHEM-18-15 RH (OE) 1706 2.56 1.97 2.26 3.43 2.95 2.88 2.67 

16.  BIOCHEM-18-16 PDZ-12 2.28 1.91 1.82 2.96 2.25 2.13 2.22 

17.  BIOCHEM-18-17 DRMRQ1-16-27 1.79 1.20 1.67 2.15 1.65 2.21 1.78 

18.  BIOCHEM-18-18 RLC-9 2.41 1.77 2.26 2.59 2.37 2.66 2.34 

19.  BIOCHEM-18-19 KRANTI (NC) 2.85 2.23 2.54 3.13 2.46 1.69 2.48 

20.  BIOCHEM-18-20 PDZ-1(QC) 2.92 2.17 2.1 3.09 3.05 2.34 2.61 

21.  BIOCHEM-18-21 7IJ0002 2.51 2.21 2.05 2.64 1.87 2.55 2.30 

22.  BIOCHEM-18-22 RLC-3 2.46 2.41 2.23 2.30 1.47 2.1 2.16 
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Table 19: β-carotene (ppm) 

 
Sl. No Code Genotype BPR PNT KNG LDH HSR Mean 

1.  BIOCHEM-18-1  RLC- 8 3.71 3.42 3.01 4.84 4.49 3.89 

2.  BIOCHEM-18-2  RCH-3 5.70 5.54 3.1 3.23 4.13 4.34 

3.  BIOCHEM-18-3  RLC-10 4.73 5.02 3.25 7.90 6.36 5.45 

4.  BIOCHEM-18-4  RH (OE) 1705 3.56 4.93 4.22 7.35 6.09 5.23 

5.  BIOCHEM-18-5 LR (PM-29) 7.70 5.26 3.52 5.00 4.28 5.15 

6.  BIOCHEM-18-6 LES-59 5.85 5.44 4.02 4.60 3.79 4.74 

7.  BIOCHEM-18-7 LES-58 5.42 5.37 3.99 3.89 2.83 4.30 

8.  BIOCHEM-18-8 RLC-7 4.42 4.12 3.47 5.23 5.83 4.61 

9.  BIOCHEM-18-9 RH-749(ZC) 4.70 4.98 2.9 4.43 3.93 4.19 

10.  BIOCHEM-18-10 RCH-1 4.56 4.42 4.08 5.68 4.99 4.74 

11.  BIOCHEM-18-11 DRMRQ4-7-23 2.99 2.09 4.5 3.15 2.89 3.12 

12.  BIOCHEM-18-12 LES-57 4.28 4.48 3.78 3.81 4.03 4.08 

13.  BIOCHEM-18-13 LES-54 4.13 4.35 4.21 5.85 5.6 4.83 

14.  BIOCHEM-18-14 PDZ-11 3.99 4.50 3.52 2.80 2.43 3.45 

15.  BIOCHEM-18-15 RH (OE) 1706 3.14 2.79 4.26 5.62 5.99 4.36 

16.  BIOCHEM-18-16 PDZ-12 5.85 5.83 3.51 4.26 4.33 4.76 

17.  BIOCHEM-18-17 DRMRQ1-16-27 2.71 2.56 4.49 4.02 3.66 3.49 

18.  BIOCHEM-18-18 RLC-9 2.57 2.77 2.91 4.02 4.39 3.33 

19.  BIOCHEM-18-19 KRANTI (NC) 5.56 6.55 4.19 5.17 5.39 5.37 

20.  BIOCHEM-18-20 PDZ-1(QC) 3.56 3.16 4.02 3.07 2.63 3.29 

21.  BIOCHEM-18-21 7IJ0002 5.70 5.67 4.29 3.56 5.86 5.02 

22.  BIOCHEM-18-22 RLC-3 3.99 3.85 4.33 5.34 2.24 3.95 

(* Mean is excluding Kanpur centre) 

 

Table 20: Tocopherol (mg/100gm) 

SlNo Code Genotype BPR PNT KNG HSR Mean* 

1.  BIOCHEM-18-1  RLC- 8 134.42 131.51 134.52 132.45 133.23 

2.  BIOCHEM-18-2  RCH-3 142.94 139.88 145.65 142.11 142.64 

3.  BIOCHEM-18-3  RLC-10 138.255 138.60 140.33 138 138.80 

4.  BIOCHEM-18-4  RH (OE) 1705 96.27 90.90 93.1 95.25 93.88 

5.  BIOCHEM-18-5 LR (PM-29) 48.61 41.62 43.43 40.13 43.45 

6.  BIOCHEM-18-6 LES-59 55.525 56.91 54.07 56.18 55.67 

7.  BIOCHEM-18-7 LES-58 65.205 68.34 64.87 62.1 65.13 

8.  BIOCHEM-18-8 RLC-7 139.225 138.84 136.53 133.7 137.07 

9.  BIOCHEM-18-9 RH-749(ZC) 148.53 150.09 147.71 144.19 147.63 

10.  BIOCHEM-18-10 RCH-1 149.84 143.91 154.01 153.94 150.42 

11.  BIOCHEM-18-11 DRMRQ4-7-23 179.595 171.89 189.24 191.58 183.08 

12.  BIOCHEM-18-12 LES-57 78.455 80.08 76.65 79.74 78.73 

13.  BIOCHEM-18-13 LES-54 53.705 58.52 52.71 55.04 54.99 

14.  BIOCHEM-18-14 PDZ-11 110.97 113.20 115.41 113.07 113.16 

15.  BIOCHEM-18-15 RH (OE) 1706 128.145 129.62 126.05 128.17 128.00 

16.  BIOCHEM-18-16 PDZ-12 109.78 110.67 104.99 106.93 108.09 

17.  BIOCHEM-18-17 DRMRQ1-16-27 196.91 195.04 199.23 196.54 196.93 

18.  BIOCHEM-18-18 RLC-9 142.56 140.12 142.99 145.05 142.68 

19.  BIOCHEM-18-19 KRANTI (NC) 167.925 164.03 170.13 172.14 168.56 

20.  BIOCHEM-18-20 PDZ-1(QC) 164.395 159.33 163.67 162.17 162.39 

21.  BIOCHEM-18-21 7IJ0002 172.98 170.63 174.31 173.45 172.84 

22.  BIOCHEM-18-22 RLC-3 146.44 142.49 148.69 149.77 146.85 

(*Mean is excluding Kanpur & Ludhianacentres) 
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8.1 Distribution of frontline demonstrations  

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

under the NMOOP by DAC&FW, Ministry of Agriculture and Farmers’ Welfare, Govt. of India, 27 

cooperating centres of AICRPRM/ ICAR institutes/ Ag. Universities conducted 2080 frontline 

demonstrations (FLDs) under irrigated as well as rainfed conditions on rapeseed (toria, yellow sarson, 

taramira, brown sarson and gobhi sarson) and mustard (Indian mustard) in 67 districts across 14 states 

during 2018-19. Rajasthan had maximum FLDs (533) followed by Manipur (450), Assam (320) Uttar 

Pradesh (236) and Madhya Pradesh (129). Out of 28 FLDs conducting centres, 6 were in Rajasthan, 5 

in Uttar Pradesh, 2 each in Assam, Haryana, Himachal Pradesh, and Jammu & Kashmir and one each 

in rest of the 8 states. Maximum districts (12) were covered in Uttar Pradesh followed by 10 in 

Rajasthan, 8 in Madhya Pradesh, 5 each in Haryana, Jammu & Kashmir and Uttarakhand, 4 each in 

Assam, Maharashtra and Manipur, 3 in Himachal Pradesh, 2 in in Gujarat and one each in Punjab, 

Jharkhand and Odisha (Table 8.1). The sowing time spread from Sept. 28, 2018 (Uttar Pradesh) to 

Dec 18, 2018 (Odisha) for Indian mustard. 

 

8.2 Types of demonstrations 
 

Four hundred nine FLDs were conducted on rapeseed and 1671 on mustard. Maximum 1671 

FLDs were conducted on Indian mustard followed by toria (239), yellow sarson (61), gobhi sarson 

(59) brown sarson (30), and taramira (20). All the demonstrations were conducted under whole 

package demonstrations in two different situations viz., irrigated (1129) and rainfed (951). Variety 

wise analysis was also done to see the performance of demonstrated improved varieties. There were 

20 varieties of Indian mustard followed by 3 of yellow sarson, 2 of toria and one of gobhi sarson 

under irrigated condition. The 5 varieties of Indian mustard, 5 of toria, 3 of brown sarson, 2 each of 

yellow sarson and taramira and one of gobhi 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); Khudwani (J&K); Kangra & CPU, Hamirpur 

(Himachal Pradesh); CAU, Imphal (Manipur); AAU, Jorhat & Shillongani (Assam); BAU 

(Jharkhand) and Pantnagar (Uttarakhand) conducted 951 FLDs on WP of rapeseed-mustard under 

rainfed condition (Table 8.3). The maximum demonstrations (450) were conducted on Indian mustard, 

yellow sarson and toria in Manipur under rainfed condition with mean seed yield of 1007 kg/ha in IP 

and 786 kg/ha in FP. IP had a yield advantage of 28.1% and ANMR of Rs 7,998/ha under rainfed 

condition in Manipur. The 26 demonstrations were conducted on Indian mustard by BAU, Ranchi 

centre in Jharkhand which recorded maximum yield advantage of 47.7% and ANMR of Rs. 9,687/ha, 

followed by Assam that recorded 46.2 % yield improvement in 320 FLDs with 1,167 kg/ha average 

seed yield in IP and maximum ANMR of Rs. 11,803 under rainfed condition. Rajasthan with 40 FLDs 

observed lowest yield advantage of 16.3% from IP under rainfed condition with mean seed yield of 

1,590 kg/ha in IP and 1,367 kg/ha in FP. Jammu and Kashmir  with average mean seed yield of 1,128 

kg/ha in 30 FLDs observed yield advantage of 18.2% from IP. Himachal Pradesh with average mean 

seed yield of 1,037 kg/ha in 48 FLDs observed yield advantage of 39.2% from IP   

The maximum (1,590 kg/ha) and minimum (1,007kg/ha) mean seed yield were observed in 

Rajasthan and Manipur, respectively. The cost of cultivation of IP ranged from Rs. 11,702 /ha in 

Rajasthan to Rs 26,152 /ha in Jammu & Kashmir under rainfed condition. The IP also had higher B:C 

ratio in all the states than that of FP in rainfed condition. 

8. Frontline Demonstrations  
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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 and micronutrients and need based plant protection and cultural practices in comparison 

to farmers’ practices of crop cultivation. Bharatpur, KVK (Bansur), Jodhpur and Kota centres in 

Rajasthan; Ag. University (Banda), RLBCAU (Jhansi), Kanpur, Amity University (Noida) and 

Varanasi in Uttar Pradesh; Hisar and Bawal in Haryana; Morena and RLBCAU (Jhansi) in Madhya 

Pradesh; S K Nagar in Gujarat; Ludhiana in Punjab; Kangra in Himachal Pradesh; Chatha in J&K; 

Pantnagar in Uttarakhand; Nagpur in Maharashtra and Bhubaneswar in Odisha conducted 1129 FLDs 

on whole package of rapeseed-mustard under irrigated condition (Table 8.4).  

The maximum FLDs (493) were conducted in Rajasthan where improved plot recorded 

average yield of 2,443 kg/ha with yield superiority of 11.8% and ANMR of Rs 12,457/ha. 

Under irrigated condition, mean seed yield from IP ranged from 933 in Odisha to 2,754 kg/ha 

in Haryana, whereas from FP ranged from 582 in Odisha to 2,352 kg/ha in Haryana. The yield 

increase due to IP ranged from 5.7% in Punjab to 62.7% in Jammu and Kashmir.  

For IP, Haryana had the highest cost of cultivation (Rs 34,462/ha), while Maharashtra had the 

lowest cost of cultivation (Rs 13,273/ha). 

The maximum ANMR (Rs 22,544 /ha) was reported due to the improved WP of Indian 

mustard in Jammu and Kashmir, while minimum was in Punjab (Rs 4,520 /ha). All IP had positive 

ANMR. The higher B:C ratio for the improved WP under irrigated condition in all the states was 

realized. The highest B:C ratio of IP (3.91) was realized in Jammu and Kashmir. (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 20 improved varieties of Indian mustard namely Giriraj, NRCHB101, RH 725, RH 

406, RH 749, PM 30, DRMR 1165-40, RB 50, RGN 73, PM 28, CS 58, Maya, Urvashi, GDM 4, GM 

3, RVM 2, JM 3, RSPN 25, PBR 357 and PR 20 were used in WP covering 10 states under irrigated 

condition (Table 8.5). Improved variety RH 725 demonstrated in 30 FLDs in Haryana recorded 

highest average yield of 2,790 kg/ha with a yield improvement of 16.3% over local (FP) practice and 

ANMR of Rs 13,559 /ha followed by DRMR 1165-40 demonstrated in 10 FLDs in Rajasthan with 

average seed yield of 2,650 kg/ha. The maximum yield improvement 66.1% was recorded in Jammu 

& Kashmir with NRCHB 101 variety. The minimum yield improvement of 4.4% was reported from 

RH 406 variety in Rajasthan, while minimum average seed yield of 933 kg/ha was reported from 

NRCHB 101 variety in Odisha  

The Giriraj variety was demonstrated in 4 states which recorded highest yield improvement of 

61.4% with mean seed yield of 1,642 kg/ha in Jammu and Kashmir (19 FLDs) followed by 29.8% 

with mean seed yield of 1,547 kg/ha in Madhya Pradesh (9 FLDs), 28.5% with mean seed yield of 

1,669 kg/ha in Uttar Pradesh (55 FLDs) and 11.4% with mean seed yield of 2,507 kg/ha in Rajasthan 

(321 FLDs) over FP.  

The improved variety RH 749 was demonstrated in 3 states which recorded highest yield 

improvement of 27.6% with mean seed yield of 1,800 kg/ha in Uttar Pradesh (65 FLDs) followed by 

17.8% with mean seed yield of 1,875 kg/ha in Madhya Pradesh (43 FLDs) and 17.3% with mean seed 

yield of 2,276 kg/ha in Rajasthan (16 FLDs) over FP.  

The improved variety NRCHB 101 was demonstrated in 5 states which recorded highest 

mean seed yield of 2,385  kg/ha with yield improvement of 12.76% in Rajasthan (89 FLDs), followed 

by 1,709 kg/ha mean seed yield with 66.08% yield improvement in Jammu & Kashmir (9 FLDs), 

1,407 kg/ha mean seed yield with 50.8% yield improvement in Uttar Pradesh (26 FLDs), 1,070 kg/ha 

mean seed yield with 17.8% yield improvement in Maharashtra (30 FLDs) and 933 kg/ha mean seed 

yield with 60.3% yield improvement in Odisha (15 FLDs) over FP 
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  In Uttar Pradesh, nine improved varieties viz. RH 406, RH 749, Giriraj, NRCHB 101, RGN 

73, PM 28, CS 58, Maya and Urvashi were demonstrated in 231 FLDs by 5 centres under irrigated 

condition. Out of which, improved variety Maya demonstrated in 12 FLDs in Uttar Pradesh recorded 

highest yield of 2,445 kg/ha with yield improvement of 45.6% over FP. The lowest yield 

improvement of 19.2% with an average seed yield of 2,125 kg/ha was recorded with improved variety 

PM 28 used in 10 demonstrations conducted in Uttar Pradesh. In Uttar Pradesh, the improved variety 

RH 749 was used in maximum demonstrations (65 FLDs), which recorded average seed yield of 

1,800 kg/ha with yield improvement of 27.6%. The improved variety RH 406 was demonstrated in 30 

FLDs, which recorded average seed yield of 1,515 kg/ha with yield improvement of 39.0%. The 

improved varieties NRCHB 101 (26 FLDs), RGN (20 FLDs) CS 58 (10 FLDs) and Urvashi (3 FLDs) 

recorded a yield improvement of 50.8, 21.7, 31.0 and 41.0%, respectively in Uttar Pradesh.  

The seven improved varieties viz. Giriraj, NRCHB 101, RH 725, RH 406, RH 749, PM 30 

and DRMR 1165-40 were demonstrated in 493 FLDs by four centres in Rajasthan under irrigated 

condition. Out of which, improved variety Giriraj was demonstrated in maximum demonstrations 

(321 FLDs) conducted by Bharatpur, KVK (Bansur) and Kota centres in Rajasthan recorded average 

yield of 2,507 kg/ha with yield improvement of 11.4% followed by NRCHB 101 (89 FLDs), which 

recorded average seed yield of 2,385 kg/ha with yield improvement of 12.8% over FP. The other 

important variety DRMR 1165-40 demonstrated in 10 FLDs by Bharatpur centre in Rajasthan, 

recorded highest average seed yield of 2,650 kg/ha under IP with yield improvement of 13.7%. The 

improved variety RH 725 demonstrated in 22 FLDs, recorded 2,531 kg/ha average seed yield under IP 

with yield improvement of 10.1%. The other improved varieties RH 406 (19 FLDs) and PM 30 (16 

FLDs) recorded 2,098 and 2,302 kg/ha average seed yield under IP with yield improvement of 4.4 and 

7.6%, respectively. 

In Haryana, the improved variety RH 725 demonstrated in 30 FLDs by two centres recorded 

highest mean seed yield of 2,790 kg/ha with yield improvement of 16.3%, while RB 50 demonstrated 

in 10 FLDs by one centre recorded mean seed yield of 2,645 kg/ha with yield improvement of 19.4% 

The yield improvement of 18.5% from GDM 4 and 7.5% from GM 3 was recorded in Gujarat. 

In Madhya Pradesh, the improved varieties RVM 2 (34 FLDs), JM 3 (33 FLDs), RH 749 (43 FLDs), 

RH 406 (10 FLDs) and Giriraj (9 FLDs) recorded 1,986; 1,876; 1,875; 1,573 and 1,547 kg/ha average 

seed yield with 16.8, 17.1, 17.8, 32.0, 29.8% yield improvement, respectively over FP. The RSPN 25 

gave 62.4% yield improvement with 1,825 kg/ha mean seed yield in Jammu & Kashmir. Punjab 

recorded 5.7% yield improvement with 2,093 kg/ha mean seed yield from PBR 357 variety, whereas 

Uttarakhand recorded 14.7% yield improvement with 1,750 kg/ha mean seed yield from PR 20 variety 

in IP over FP.  

  

8.5.2 Yellow sarson 

Pantnagar conducted 11 FLDs with PPS 1 and 3 FLDs with Pant sweta varieties of yellow 

sarson. The IP with Pant sweta and PPS 1 had the average yield of 1,692 kg/ha and 1,425 kg/ha, 

respectively with yield improvement of 15.2% and 11.1% respectively. Kanpur conducted 5 FLDs on 

yellow sarson in WP demonstrations with Pitambari variety in Uttar Pradesh under irrigated 

condition. The IP demonstrations with Pitambari had the average yield of 1,790 kg/ha against 1,240 

kg/ha in FP, resulted into 44.3% higher yield and ANMR of Rs 18,077/ ha (Table 8.5).  

 

8.5.3 Gobhi sarson 

Kangra centre conducted 11 FLDs using GSC 7 variety of gobhi sarson (Table 8.5). The IP 

recorded an average yield of 1,357 kg/ha with a yield improvement of 60.0% and an ANMR of Rs 

16,503 /ha in Himachal Pradesh. 

 

8.5.4 Toria  

Pantnagar conducted 5 FLDs with Uttara and 4 FLDs with PT 508 varieties of toria. The IP 

with Uttara and PT 508 had the average yield of 1,280 kg/ha and 1,356 kg/ha, respectively with yield 

improvement of 9.68% and 12.43%, respectively. All demonstrated varieties had higher B:C ratio 

than that of FP. (Table 8.5).  
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8.6 Varietal performance in Whole package FLDs of rapeseed-mustard under rainfed condition 

 

8.6.1 Indian mustard 

Sriganganagar in Rajasthan conducted 10 FLDs each with RGN 229 and RGN 298 varieties 

of Indian mustard under rainfed condition which showed average seed yield of 2,080 and 1,955 kg/ha 

with yield improvement of 12.4% and 13.7%, respectively in Rajasthan (Table 8.6) 
The improved variety NRCHB 101 was demonstrated in 3 states under rainfed situations, 

which recorded highest mean seed yield of 1,171 kg/ha with highest yield improvement of 46.4% in 

Assam (320 FLDs), followed by 1,057 kg/ha mean seed yield with 42.3% yield improvement in 

Jharkhand (15 FLDs) and 1,012 kg/ha mean seed yield with 29.2% yield improvement in Manipur 

(104 FLDs) over FP. The DRMR 150-35 variety demonstrated in 123 FLDs in Manipur recorded 

lowest average seed yield of 994 kg/ha with 27.3% yield improvement. In Jharkhand, 11 

demonstrations with variety Shivani recorded average seed yield of 1,034 kg/ha with yield 

improvement of 55.95% over FP under rainfed situation. 

  

8.6.2 Yellow sarson 

Pantnagar and CAU (Imphal) centres conducted 21 FLDs each using PPS 1 and YSH 401 

varieties of yellow sarson in Uttarakhand and Manipur, respectively (Table 8.6). The IP 

demonstrations with PPS 1 recorded highest average yield of 1,065 kg/ha with yield improvement of 

20.61% in Uttarakhand, while demonstrations with YSH 401 recorded an average yield of 980 kg/ha 

with a yield improvement of 25.0% in Manipur (Table 8.6). 
 

8.6.3 Gobhi sarson 

Kangra and CPU, Hamirpur centres used GSC 7 variety of gobhi sarson in 48 demonstrations 

conducted in Himachal Pradesh under rainfed condition (Table 8.6). The IP demonstrations with GSC 

7 had the average yield of 1,037 kg/ha against 745 kg/ha in FP with a yield improvement of 39.2%.   

 

8.6.3 Brown sarson 

Khudwani centre conducted 30 FLDs using Shalimar sarson-1,2,3 varieties of brown sarson 

in Jammu & Kashmir (Table 8.6). The IP demonstrations recorded yield improvement of 18.2% with 

an average yield of 1,128 kg/ha in Jammu & Kashmir. 

 

8.6.4 Toria 

Pantnagar conducted 6 FLDs with PHT 1, 3 FLDs with Uttara and 7 FLDs with PT 508 

varieties of toria in rainfed situation of Uttarakhand which recorded an average yield of 1,042; 992 

and 860 kg/ha with 25.4, 21.4 and 23.9% yield improvement in IP, respectively. CAU (Imphal) 

conducted 202 FLDs with TS 38 variety in of toria in rainfed situation of Manipur which recorded 

27.9% yield improvement and an average yield of 1,004 kg/ha in IP. Shillongani centre conducted 7 

and 5 FLDs with TS 38 and TS 36 varieties, respectively in Assam. The TS 36 and TS 38 varieties 

recorded an average yield of 1,068 and 1,040 kg/ha from IP in Assam with a yield improvement of 

52.1% and 32.8%, respectively.  All demonstrated varieties had higher B:C ratio than that of FP. 

(Table 8.6).  

 

8.6.5 Taramira 

Jobner centre conducted 20 FLDs using RTM 1351 and RTM 1355 varieties of taramira 

under rainfed situation of Rajasthan (Table 8.6). The demonstrations with RTM 1351 (11 FLDs) 

recorded an average yield of 1,171 kg/ha with a yield improvement of 22.7% and an ANMR of Rs 

7,395 /ha, while demonstrations with RTM 1355 (9 FLDs) recorded an average yield of 1,155 kg/ha 

with a yield improvement of 22.5%. 
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8.7 Exploitable yield reservoir in rapeseed-mustard 

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 5.7% in Punjab to 60.3% in Odisha, whereas, the yield gap-II 

(between IP and three year from 2015-16 to 2017-18 state average productivity)  was ranging from 

16.5% in Gujarat to as high as 238.6% 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 18.7 and 57.23% by bridging the yield gaps-I and II, respectively. Similarly, the 

national rapeseed-mustard production could be increased from 6.93 to 8.23 and 10.91 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, 10 training programmes 

for extension workers of two days each were organized by ICAR-DRMR and AICRPRM centres 

during 2018-19 under this scheme. 

In these training programmes, a total of 198 extension workers from State Department of 

Agriculture of Rajasthan, Punjab, Jammu & Kashmir, Haryana, Uttar Pradesh, Madhya Pradesh and 

Gujarat 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 Place of training 

(AICRPRM Centres) 

Dates  No. of participants  

Punjab Ludhiana 11-12 March 2019 20 

Haryana Hisar 30-31 Jan 2019 20 

Jammu & Kashmir Chhata 27-28 Feb. 2019 18 

Uttar Pradesh Kanpur 1-2 Feb. 2019 20 

Madhya Pradesh Morena 21-22 Feb. 2019 25 

Gujarat SK Nagar 17-18 Jan 2019 20 

Rajasthan Sriganganagar 27-28 Feb. 2019 20 

Rajasthan Kota 12-13 Feb. 2019 20 

Rajasthan (2 programme 

simultaneously) 

KVK (ICAR-DRMR), 

Bansur, Alwar  

24-25 Feb 2019 35 
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Table 8.1 State wise FLDs on rapeseed-mustard conducted during 2018-19 

State Centre(s) 
Total 

FLDs 
Districts covered Crops  

Period of  

Sowing 2018 

Assam (ASM) 

DoR, (AAU) 

 
300 Dhemaji, Karbi Anglong,  

Indian mustard 

Toria 
Oct 30- Nov 20 

Shillongani (SHL) 20 Morigaon,  Nagaon 
Indian mustard 

Toria 
Oct 30- Nov 14 

Odisha 
Bhubaneswar 

(BHU) 
15 Bhadrak Indian mustard Dec 15-18 

Gujarat (GUJ) S K Nagar (SKN) 52 Banaskantha, Kachchh Indian mustard Oct 16-Nov 5 

Haryana (HAR) 
Hisar (HSR) 20 

Jind, Bhiwani, Fatehabad, 

Hisar 
Indian mustard Oct 04-29 

Bawal (BAW) 20 Rewari  Indian mustard Oct 22-27 

Himachal Pradesh 

(HP) 

Kangra (KNG) 40 Kangra Gobhi sarson  Oct 9-Nov 4 

Hamirpur (CPU)  19 Hamirpur, Mandi Gobhi sarson  Nov 2-15 

Jammu & Kashmir 

(J&K) 

Chatha (CHT) 42 Jammu  Indian Mustard  Oct 10-30 

Khudwani (KHD) 30 
Kulgam, Pulwama, 

Anantnag, Budgam,  
Brown sarson Oct 10-25 

Jharkhand (JHD) BAU, Ranchi 26 Ranchi Indian Mustard  Oct 16-19 

Madhya Pradesh (MP) 
Morena (MOR) 100 

Morena, Datia, , Shivpuri,  

Ashok Nagar , Neemuch , 

Ujjain and Jhabua 

Indian mustard Oct 13-Nov 05  

Jhansi (JHI) 29 Datia, Shivpuri & Niwari Indian mustard Oct 25-30 

Maharashtra (MH) Nagpur (NGP) 30 
Amravati, Nagpur, 

Chandrapur, Gadchiroli 
Indian mustard Nov 02-08  

Manipur (MAN) CAU (IMP) 450 
Imphal West, Thoubal, 

Kangpokpi, Bishnupur  

Indian mustard 

YS, Toria 
Nov 15-Dec 10 

Punjab (PUN) Ludhiana (LDH) 50 Bathinda Indian mustard Oct 17-Nov 13 

Rajasthan (RAJ)  

Bharatpur (BPR) 353 Bharatpur Indian mustard Oct 8-26 

Bansur (BAN)  50 Alwar Indian mustard Oct 30-Nov 8 

Jodhpur (JDH) 50 Nagaur and Jodhpur Indian mustard Oct 25-Nov 6 

Kota (KOT) 40 Kota, Baran Indian mustard Oct 20-28 

Jobner (JOB) 20 Jaipur, Sikar and Dausa Taramira Oct 20-30 

Sriganganagar 

(SGN) 
20 Sriganganagar Indian mustard Oct 12-29 

Uttar Pradesh (UP) 

Banda (BND) 50 Banda Indian mustard Oct 26-Nov 16 

Jhansi (JHI) 46 Jhansi Indian mustard Oct 25-30 

Kanpur (KPR) 20 

Auriya, Kanpur Nagar, 

Kanpur Dehat, Unnao, 

Lucknow, Kannauj 

Indian mustard,  Sept 28-Oct 31 

Varanasi (VAR) 100 
Mirzapur, Varanasi, 

Chanduali 
Indian mustard Oct 15-Nov 0 

Amity University 

(AMT) 
20 Gautam Budh Nagar Indian mustard Oct 8-12 

Uttarakhand (UK) Pantnagar (PNT) 68 
U.S. Nagar, Nainital, Pauri 

Gharwal, Haridwar, Almora 

Indian mustard 

Toria, Yellow 

sarson 

Sept 15-Nov 12 

14 27 2080 67 6 Sept 28-Dec 18 
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Appendix-I 

 

LIST OF RAPESEED-MUSTARD RESEARCH SCIENTISTS 

ASOM AGRICULTURAL UNIVERSITY (ASOM) 

 

1. Dr. P.K. Dev Chaudhry, Pr. Scientist (Pl. Breeding), RARS, AAU, Shilongani, Nagaon, Asom-

782001 

2. Dr. N.K. Sarma, Principal Scientist (Oilseeds), RARS, Shillongani, Nagoan 782 001  

3. Dr. P.C. Sarma, Agronomist, RARS, Shillongani, Nagaon 782 001  

4. Dr. E. Phukan, Principal Scientist Entomology, RARS, Shillongani, Nagaon782 001 

5. Dr. (Ms. ) R. Chakrabarty, Scientist (Pl. Pathology),  RARS, Shillongani, Nagaon 782 001 

BANARAS HINDU UNIVERSITY, VARANASI (U.P.) 

6. Dr. Kartikeya Srivastava, Professor, Department of Genetics & Plant Breeding, Institute of 

Agricultural Sciences, Banaras Hindu University, Varanasi-221005 

7. Dr. Rajesh Kumar Singh, Lecture-cum-Jr. Agronomist (OS),Banaras Hindu University , Institute of 

Agricultural Sciences Varanasi  221005 

BIRSA ARGICULTURAL UNIVERSITY, KANKE, RANCHI (JHARKHAND) 

8. Dr. Arun Kumar, Jr. Breeder, BAU, Kanke, Ranchi 834 006  

9. Dr. (Ms) Rajani Kiran Lakra, Jr. Agronomist, BAU, Kanke, Ranchi 834006  

CENTRAL AGRICULTURAL UNIVERSITY, IMPHAL  (MANIPUR) 

10. Dr.Pushparani Senjam, Pr. Pl. Breeder (Pl. Breeding), Central Agril. University, P.O. Box 23, Imphal 

795 004 

11. Dr. Diana Shampurailapam, (Agronomist), CAU, Imphal- 795 004 

C.S.A. UNIVERSITY OF AGRICULTURE & TECHNOLOGY, KANPUR(U.P.)  

12. Dr. Mahak Singh, Breeder (R&M), CSAUA&T, Kanpur 208002  

13. Dr. Lallu, Plant Physiologist, CSAUA&T, Kanpur 208 002  

14. Dr. Rajbir Singh, Agronomist, (OS), CSAUA&T, Kanpur 208002  

15. Dr. (Mrs.) Madhu Vajpayee, Associate Biochemist, CSAUA&T, Kanpur 208002 

16. Dr. D.K. Singh, Asstt. Prof. (Entomology), CSAUA&T, Kanpur 208 002  

C.S.K. HIMACHAL PRADESH KRISHI VISHWA VIDYALAYA, PALAMPUR (H.P.) 

17. Dr. (Mrs) Adarsh Bala, Pl. Breeder, SAREC, CSKHPKVV, Kangra 176001  

18. Dr. Ashok Kumar, Plant Pathologist, SAREC, CSKHPKVV, Kangra 176001 

19. Dr. Manoj Acharya, Scientist (Biochemistry), SAREC, CSKHPKV, Kangra 176 001  

20. Dr. A.K. Manchanda, Agronomist, RRS, CSKHPKV, Dhaula Kuan 176001 

21. Dr. S.K. Gautam, Scientist (Agronomy),SAREC, CSKHPKVV, Kangra 176 001  

C.C.S. HARYANA AGRICULTURAL UNIVERSITY, HISAR (HARYANA) 

22. Dr. Ram Avtar,Plant Breeder, CCS HAU, Hisar 125 004 

23. Dr. A.S. Rathi, Plant Pathologist, CCS HAU, Hisar 125 004 

24. Dr. Sunita Yadav Asstt. Entomologist, CCS HAU, Hisar 125 004 

25. Dr. Nisha Kumari, Biochemist,CCS HAU, Hisar 125004 

26. Dr. Vinod Goyal Jr. Plant Physiologist,CCS HAU, Hisar 125004 

27. Dr. Yashpal Yadav, Pr. Scientint (Pl. Breeding), CCS HAU, RRS, Bawal, Rewari 123501 

28. Dr. Bikram Singh, Agronomist, CCS HAU, RRS, Bawal, Rewari 123501 

DR. PANJABRAO DESHMUKH KRISHI VIDYAPEETH, AKOLA (MAHARASHTRA) 

29. Dr.(Mrs.) Beena Nair, Breeder ,Genetics& Pl. Breeding, College of Agriculture, Nagpur  440 0001 

30. Dr. D.D. Mankar, Jr. Agronomist, College of Agriculture, Nagpur 440 001 

G.B. PANT UNIVERSITY OF AGRICULTURE & TECHNOLOGY, PANTNAGAR (UK) 

31. Dr. B.S. Mahapatra, Prof. (Agronomy), GBPUA&T, Pantnagar263145 

32. Dr. Usha Bhatt, Jr. Breeder, GBPUA&T, Pantnagar263145 

33. Dr. A.K. Tiwari, S.R.O. Plant Pathology, GBPUA&T, Pantnagar263145 

34. Dr. Himanshu Punetha, Biochemist, GBPUA&T, Pantnagar263145 

35. Dr. A.K. Pandey,SRO Entomology, GBPUA&T, Pantnagar263145 

INDIRA GANDHI AGRICULTURAL UNIVERSITY, RAIPUR (CHATTISGARH) 

36. Dr.  J.L. Salam, Oilseeds Breeder, RRS, IGKV, Jagdalpur, Bastar 494 005 

37. Dr. Raja Ram Bhanwar , Plant Pathologist, RRS, IGKV, Jagdalpur, Bastar494 005 
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MAHATMA PHULE KRISHI VIDYAPEETH, RAHURI (MAHARASHTRA)  

38. Dr. S.C. Patil, Principal Scientist & I/c Oilseeds, Res. Station, MPKVV, Jalgaon 425001  

39. Dr. Girish B. Chaudhary, Oilseeds Research Station, MPKVV, Jalgaon  425 001 

ORISSA UNIVERSITY OF AGRICULTURE & TECHNOLOGY, RRTTS, Ranital (ODISHA) 

40. Dr. Chinmay Kumar Dash, Plant breeder, College of Agri. OUA&T, Bhubaneswar 

41. Dr. (Mrs.) Preeti Nanda Pati, Agronomist, College of Agri. OUA&T, Bhubaneswar 

PUNJAB AGRICULTURAL UNIVERSITY, LUDHIANA (PUNJAB) 

42. Dr. S.S. Banga, ICAR, National Professor, PAU, Ludhiana- 141 004 

43. Dr. (Mrs.) Surinder. Kaur. Sandhu Senior Scientist  & Head Oilseeds , PAU, Ludhiana 141 004 

44. Dr. Virender Sardana, Sr. Agronomist, PAU, Ludhiana 141 004 

45. Dr. P.S. Sandhu, Asstt. Plant Pathologist, PAU, Ludhiana 141 004 

46. Dr. Sarwan Kumar, Asstt. Entomologist, PAU, Ludhiana 141 004 

47. Dr. Pushp Sharma, Assistant Physiologist (Oilseeds) PAU, Ludhiana 141 004 

48. Dr. (Ms.) Gurpreet Kaur, Asstt. Pl. Breeder (Oilseeds), PAU, Ludhiana 141 004 

49. Dr. Sanjula Sharma, Assistant Biochemist,  Ludhiana 141 004 

RAJMATA VIJAYA RAJE SCINDIA AGRICULTURAL UNIVERSITY, GWALIOR (M.P.) 

50. Dr. S.S.Tomar, Sr. Agronomist, ZARS, Morena 476 001 

51. Dr. J.C.Gupta, Plant Pathologist, ZARS, Morena 476 001  

52. Dr. Jogendra Singh, Scientist Plant Breeding, ZARS, Morena 476 001 

53. Dr. Swati Singh Tomar, Entomologist, ZARS, Morena 476 001 

RAJENDRA AGRICULTURAL UNIVERSITY (PUSA), DHOLI (BIHAR) 

54. Dr. Anil Pandey, Sr. Breeder (R&M), TCA, (RAU), Dholi 843121 

55. Dr. R.S. Singh, Jr. Agronomist, TCA, (RAU), Dholi 843 121 

56. Dr. C.S. Chaudhary, Jr., Pathologist (Spices), T.C.A RAU, Dholi 843 121  

RANI LAXMI BAI CENTRAL AGRICULTURAL UNIVERSITY, JHANSI, (U.P.) 

57. Dr. Rakesh Chaudhary, Pl. Breeder, RLB, CAU, University, Jhansi, (U.P.) 

58. Dr. Artika Singh, Agronomist, RLB, CAU, University, Jhansi, (U.P.) 

S.K. RAJASTHAN AGRICULTURAL UNIVERSITY, BIKANER (RAJASTHAN)  
59.Dr. U.S. Shekhawat, Prof. (Plant Breeding), ARS, (RAU), Sriganganagar 335 001 

60.     Dr. S.K. Bairwa, (Pathologist), ARS, (RAU), Sriganganagar 335 001 

SRI KARAN NARENDRA AGRICULTURAL UNIVERSITY, JOBNER (RAJASTHAN) 

61. Dr. M.L. Jakhar, Professor,(Plant Breeding), SKN College of Agriculture, Jobner, Jaipur 303 329 

62. Dr. Priyanka Kumawat, Agronomist, SKN College of Agriculture, Jobner, Jaipur 303 329 

AGRICULTURE UNIVERSITY KOTA, BORKHERA, KOTA (RAJASTHAN) 

63.     Dr. B.S. Meena, Agronomist, ARS, Ummedganj, Nayapura, Kota – 324001 

64.     Dr. P.K. PremMeena, Asstt. Professor, Plant Breeding, ARS, Ummedganj, Nayapura, 

Kota – 324001 

SARDAR KRUSHINAGAR DANTIWADA AGRICULTURAL UNIVERSITY, S.K. NAGAR 

(GUJARAT)  
65 Dr. A.G. Desai, I/c, Center-Mustard Scheme, SKDAU, SK Nagar  385506 

66 Prof. K.P.Prajapati, Breeder Mustard Scheme, SKDAU, SK Nagar  385506  

67 Dr. J.R. Patel, Assistant Research Scientist (Plant Breeding), SKDAU, SK Nagar  385506 

68 Dr. A.L. Jat, Assistant Research Scientist (Agronomy), SKDAU, S.K. Nagar 385 506 

69 Dr. G.P. Gangwar , Assistant Research Scientist (Plant Pathology), S.K.D.A.U., S.K. Nagar 385 506 

70 Prof. D.N. Tejani, Assistant Research Scientist (Entomology),S.K.D.A.U., S.K. Nagar 385 506 

71 Dr. J.A. Patel Associate Research Scientist Cotton Research Station S.D.Agricultureal University 

Talod, Dist. Sabarkantha 

SHERE-E-KASHMIR UNIVERSITY OF AGRICULTURAL SCIENCES & TECHNOLOGY, 

CHATHA (Jammu& Kashmir) 

72 Dr.Sunil Kumar Rai, Jr. Plant Breeder, SKUAST-Jammu, FOA, Main Campus, Chatha, Jammu 180 

002 

73 Dr. Rajeev Bharat, Jr.Scientist(Agronomy), SKUAST-Jammu, FOA, Main Campus, Chatha, Jammu 

180002  

SHERE-E-KASHMIR UNIVERSITY OF AGRICULTURAL SCIENCES & TECHNOLOGY, 

SHALIMAR  CAMPUS, SRINAGAR (J&K) 

74 Dr. G.A. Parray, Associate Director Research, SKUAS&T of Kashmir, Mountain Research Centre 

for Field Crops, Khudwani 

75 Dr. Asif Hussain, Assitant Professor, Plant Breeding, Shalimar Campus Srinagar (J&K) 
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76 Dr. Shabir Hussain, Asstt. Professor, SKUAS&T of Kashmir, Mountain Research Centre for Field 

Crops, Khudwani 

UNIVERSITY OF AGRICULTURE SCIENCES, DHARWAD 

77 Dr. B.R.Patil, Professor, Deptt. of Plant Breeding & Genetics, COA, Dharwad 580005 

 

BANDAUNIVERSITYOF AGRICULTUREL& TECHNOLOGY, BANDA (U.P) 

78 Dr. N.K. Bajpai, Director Research, BUAT , Banda- 210001  

79 Dr. Hitesh Kumar, Pl. Breeder, BUAT, Banda-210001 

80 Dr. Amit Singh, Associate Professor, (Agronomy), BUAT, Banda- 210 001 

BHABHA ATOMIC RESEARCH CENTER, MUMBAI 

81 Dr. Sanjay J. Jambhulkar, Scientific Officer „G‟, Head EGFFS, NA&BTD, BARC, Mumbai 400 085 

 

ICAR INSTITUTES 

 

ICAR-DIRECTORATE OF RAPESEED-MUSTARD RESEARCH, BHARATPUR (RAJASTHAN)  

82 Dr. P.K. Rai, Pr. Scientist, (Pl. Pathology& Acting Director), DRMR, Bharatpur 321 303   

83 Dr. V.V. Singh, Pr. Scientist, (Genetics &Pl. Breeding), DRMR, Bharatpur 321 303   

84 Dr. K. H. Singh, Pr. Scientist, (Genetics &Pl. Breeding), DRMR, Bharatpur 321 303 

85 Dr. O.P. Premi, Pr. Scientist, (Agronomy), DRMR, Bharatpur 321 303   

86 Dr. P.D. Meena, Pr. Scientist, (Pl. Pathology), DRMR, Bharatpur 321 303   

87 Dr. Pankaj Kumar Sharma, Pr. Scientist (Pl. Pathology), DRMR, Bharatpur 321 303   

88 Dr. A.K. Sharma, Pr. Scientist, (Ag. Extension), DRMR, Bharatpur 321 303   

89 Dr. Bhagirath Ram, Pr. Scientist, (Genetics & Pl. Breeding), DRMR, Bharatpur 321303 

90 Dr. Vinod Kumar, Pr. Scientist, Computer Application in Agri., DRMR, Bharatpur 321 303  

91 Dr. R.S.Jat Pr. Scientist, (Agronomy), DRMR, Bharatpur, 321303 

92 Dr. Arun Kumar, Sr. Scientist, (Genetics& Plant Breeding), DRMR, Bharatpur 321 303   

93 Dr. H.S. Meena Senior Scientist,(Genetics & Pl. Breeding), DRMR, Bharatpur 321 303 

94 Dr.Anubhuti Sharma, SeniorScientist, Biochemistry, DRMR, Bharatpur 321 303 

95 Dr. Ajay Kumar, Scientist,Sr.scale (Pl. Biotechnology), DRMR, Bharatpur 321 303  

96 Dr.Mukesh Kumar Meena, Scientist, (Soil Science) ,DRMR, Bharatpur 321 303  

97 Dr.Mrs. Priyamedha, Scientist, (Genetics &Pl. Breeding), DRMR, Bharatpur321 303  

98 Dr.Ibandalin Mawlong, Scientist, Biochemistry, DRMR, Bharatpur 321 303  

99 Dr.Sujith Kumar, Scientist, Biochemistry, DRMR, Bharatpur 321 303 

100 Mrs. Reema Rani Sherwal, Scientist, Biotechnology, DRMR, Bharatpur 321 303 

101 Mr. Prashant Kumar, Scientist, Biotechnology, DRMR, Bharatpur 321 303 

102 Dr. Harveer Singh, Scientist, Agronomy, DRMR, Bharatpur 321303 

103 Dr. Bhiru Lal Meena, Scientist, (Genetics & Plant Breeding),DRMR, Bharatpur 321 303  

104 Dr. Murlidhar Meena, Soil Science,DRMR, Bharatpur 321 303 

105 Dr. Archna Anokhe, Entomology 

ICAR-INDIAN AGRICULTURAL RESEARCH INSTITUTE, NEW DELHI 

106 Dr. D.K.Yadava, Pr. Scientist, Head, Seed Science & Technology, IARI, NewDelhi 110 012 

107 Dr.S.S Rathore, Pr. Scientist, Division of Agronomy, IARI, New Delhi 110012 

108 Dr. (Mrs.) Sujata Vasudev, Pr. Scientist (Genetics& Plant Breeding.), IARI, New Delhi 110 012 

109 Dr. Naveen Singh, Pr. Scientist (Genetics & Plant Breeding.), IARI, New Delhi 110 012 

110 Dr. Raj Kumar, Pr. Scientist, IARI, Regional Station, Karnal 132001 

111 Dr. Navinder Saini, Pr. Scientst, Division of Genetics, IARI, New Delhi 110 012 

112 Dr. M.K. Dhillon, Pr. Scientst, Division of Entomology, IARI, New Delhi 110 012 

ICAR- NATIONAL BUREAU OF PLANT GENETIC RESOURCES,NEWDELHI  
113 Dr. Rashmi yadav, Sr. Scientist, NBPGR, New Delhi 110 012 

 

ICAR-NATIONAL RESEARCH CENTRE ON PLANT BIOTECHNOLOGY,NEWDELHI 

114 Dr. S.R. Bhat, Emeritus Scientist, NRCPB,  New Delhi 110 012 

 

ICAR - NATIONAL CENTRE FOR INTEGRATED PEST MANAGEMENT, NEW DELHI 

115 Dr. M.S. Yadav, Pr. Scientist (Plant. Pathology.), NCIPM, New Delhi 110 012 

 

ICAR- CENTRAL SOIL SALINITY RESEARCH INSTITUTE, KARNAL (HARYANA) 

116 Dr. Joginder Singh, Scientist, CSSRI, Karnal 132001 



iv 

 

 

ICAR- INDIAN AGRICULTURAL STATISTICS RESEARCH INSTITUTE, NEW DELHI 

117 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)  

118 Dr. Lakshmi Kant, Head, Crop Improvement Division, VPKAS, Almora  263601  

 

PRIVATE ORGANISATIONS 

119 Dr. Abha agnihotri, Prof. AMITY University, Nodia 

120 Sh. Sudhir Agrawal, M/s Bhawani Seeds & Bio-Tech, 70 Vikas Bazar, Mathura- 281 001 (U.P.) 

121 Dr. Debashree Chakraborty, General Manager (Agri. Business), Mahindra & Mahindra Ltd. Farm 

Equipment Sector, 2
nd

 Floor, EPU Building, Gate No. 4, Akurli road, Kandivali (E), Mumbai 400 

101 

122 Dr. Sweta Rawat, Portolio Manager, BASF The Chemical Company, Plot No. 12, TTC Area, Thane 

Belapur road, Turbhe, Navi Mumbai 

123 Dr.Nilasis Ghosh Dastidar, Bayer Bioscience Pvt. Ltd., F-1/104, South end Apartment, Charmood 

Village,Erose Garden, Faridabad  

124 Sh. R.K. Arora, Principal Plant Breeder, Pioneer Overseas Corporation, Gahlot Farm, Adjoining 

Sector-47, Opp. House No. 525, Gurugram 

125 Mr. S.U. Baig, Breeder, M/s.  Nath Seeds Ltd., P B No.318, Nath House, Nath Road, Aurangabad  

126 Managing Director, Novartis India Limited Sandoz House Shivsagar Estate Dr Annie Besant Road, 

Worli, Mumbai 400 018 

127 Mr. S.K. Goyal, Krishna Seed Pvt. LTD, 8/151, Jeoni Mandi, Agra 282 004 

128 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 

129 Executive Director, COOIT, 4M DCM Building, 16-Barakhamba Road, New Delhi 110 001 

130 Dr. Bhojraj Singh, Breeder,-Mustard, Metahelix, Alwar, Rajasthan 

131 Dr. Ved Prakash, M.D.,Shakti Vardhak Hybrid Seeds Pvt. Ltd. Tilak Bazar,Hisar  

132 Dr. Mohan Lal, Sahib Seeds Ltd., Head office, SCF-II, 1
st
 Floor, New Mandi, Karnal   

133 Dr. U.S. Singh, Breeder (Wheat & Mustard), Nuziveedu Seeds Limited, 905, 9th Floor, Kanchan 

Junga Bulding, Barakhambha Road, Connaught Place, New Delhi 

134 Mr. R.O. Patil – Managing Director, Nirmal Seeds Pvt. Ltd, Jalgaon Maharashtra 

135 Mr. Sushil Karwa, Managing Director, Krishdhan Seeds Pvt. Ltd., “Krishidhan Bhavan” D3 to D6, 

Addln. MIDC, Aurangabad Road, JALNA 431213 Maharashtra 

136 Dr. I.S. Halakude, Nirmal Seeds Pvt. Ltd, Jalgaon  

137 Dr. M.C. Gupta, Sr. Breeder (Mustard), Rasi Seeds (P) Ltd., Plot No. 126, Sector-8, IMT Manesar, 

Dist. Gurgaon-122 051 Haryana 

138 Dr. Parmod Kumar Singal, Director, MR Hybrid Seeds Pvt. Ltd., Sriganganagar 

139 Dr. E. Selvarani, Mustard Breeder, Advanta Limited Krishnama House, # 8-2-418, 3
rd

 floor Road No. 

7 Banjara Hills, Hyderabad -500034  

140 Dr. Surendra Kumar,Head(R&D), Godrej Seeds&GeneticsLtd.,Kushal Screna,VillaNo.14 Next to 

kompally Bridge ,Dever Yamjal, Medchal Mandal, Hyderabad -500 014 

141 Dr. D. N. Singh, Principal Scientist, &I/C PETS,KSPL,Ahmedabads 

142 Dr. Bijendra Pal, Bioseed Research India Division of DCM Shriram Ltd, Plot No 234, B Blick, 

Kaveri Hills,Phase II,Hyderabad-500033 

143 Dr. S. K. Gupta, Director, – Regulatory Affairs, Hytech Seed India Pvt. Ltd. 
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Appendix-II 

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                                                              

Uttarakhand   :               Pantnagar 

Madhya Pradesh   : Morena 

Rajasthan                : Kota , Bharatpur 

Bihar    : Dholi (on the basis of proceeding 2016) 

Zone IV 

Rajasthan  : Jobner,  Bikaner*, Diggi*, Mandore* 

Gujarat   : S.K. Nagar, Deesa (Palanpur) 

Maharashtra  : Nagpur, Jalgaon*, Pachora 

Zone V 

Chhattisgarh  : Jagdalpur  

Jharkhand  : Kanke  

West Bengal  : Kalyani 

Odisha   : Bhubaneswar 

Asom   : Shillongani 

Manipur   : Imphal 

Zone VI 

Karnataka              : Raichur*, Dharwad* 

Telangana               : Hyderabad* 

 

* Voluntary Centre : 

    

Abbreviations used in the report 

 

Zone I 

 

 

 

 

 Zone III 

 

Zone IV 

SRN                   Srinagar BPR Bharatpur JUG Junagadh 

KHD Khudwani KOT Kota SKN S.K. Nagar 

KNG Kangra DOL Dholi JAL Jalgaon 

DLK Dhaula Kuan  NGP Nagpur  

UNA Una VAR 

 

Varanasi 

 

MDR Mandore 

BJR 

 

 

Zone II 

Bajaura LKW 

BND 

PNT 

Lucknow 

Banda 

Pantnagar 

BKR 

DIG 

DSA 

PHR 

Bikaner  

Diggi 

Deesa 

Pachora 

 

CHT 

 

Chatha MOR Morena Zone V 

MDG 

LDH 

Mahendragarh 

Ludhiana 

TKM 

AGR 

Tikamgarh 

Agra 

BER 

KLN 

Berhampore 

Kalyani 

ABR Abohar KPR Kanpur BHU Bhubaneswar 

HSR Hisar JHS Jhanshi JAG Jagdalpur 

BAW Bawal   SHL  Shillongani 

KAR Karnal   SHG  Shillong 

NAV Navgaon   Zone VI  

NDH 

 

New Delhi 

 
  

RAIRaichur  

PAL 

SGN 

Palwal 

Sriganganagar 

 

 

 DWD 

HYD 

Dharwad 

Hyderabad 

      



vi 

 

  

     

 

 

 

Zone wise FLD’s Centres 

 

1.ICAR-RC for NEH :   ICAR-Research Complex for NEH Region, Tripura 

2. SEE                    :    Society of Extension Education, Agra 

3. IIAB                   :    Indian Institute of Agricultural Biotechnology Ranchi, Jharkhand 

4. JHD                     :    Jharkhand 

5. MGL                   :    Meghalaya 

6. ACP                   :    Arunachal Pradesh 

7. CAU                    :    Central Agriculture University, Imphal 

8. RLBCAU           :    Rani Laxmi Bai Central Agriculture University, Jhanshi 

9. AMT                  :    Amity University, Noida 

 


