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Research (DWR) and AICRP on Weed Control as AICRP on Weed Management. The SFC for the XII 

Plan was approved with a handsome increase in the budgetary proposals for infrastructure 

development.

AICRP on Weed Management has been a major strength of the Directorate, which was further 

revamped during the year. In fact it is through the AICRP-WM that we claim an all India presence. Five 

low-performing centres were closed, and 5 new centres were opened. Budgetary allocation was made 

based on performance, and an effective system of monitoring and evaluation was developed. Quality 

herbicide residue research was lacking, for which a training-cum-workshop for the concerned 

scientists was organized. 'Best Centre Award' was instituted and given additional funding support.

I have great pleasure in presenting the Annual Report of the Directorate for the year 2014-15, 

which contains the achievements made in research, extension, teaching / training, linkages and 

collaboration, publications, awards, events and meetings organized etc. All this has been possible due 

to the untiring efforts of the staff members, who deserve appreciation for taking the Directorate to 

greater heights. I am highly grateful to Dr. S. Ayyappan, Director General, ICAR and Secretary, DARE 

as well as Dr. A.K. Sikka, Deputy Director General (NRM) for their keen interest and providing needed 

support and visionary thoughts for improving the activities of this Directorate. I also thank Dr. B. 

Mohan Kumar, Assistant Director General (Agronomy, Agroforestry and Climate Change) and Dr. 

S.K. Chaudhari, Assistant Director General (Soil and Water Management) for their guidance and 

support. The efforts made by Dr. P.K. Singh, Principal Scientist (Agricultural Extension) and editorial 

team for bringing out this document are also acknowledged.

(A.R. Sharma)

 Director
June, 2015
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fof'k"V lkjka'k

funs'kky; us vuqla/kku vkSj izkS|kSfxdh ds gLrkraj.k esa 
vius y{;ksa dks izkIr djus ds fy;s 2012&13 esa izHkkoh [kjirokj 
izca/ku j.kuhfr ds fy, cqfu;knh] lkefjd vkSj vuqiz;qDr 
vuqla/kku dk dk;Z djus ds fy;s ikap izeq[k dk;ZØeksa dks vkjaHk 
fd;kA vuqla/kku dk;Z eksa esa fofo/k Qly iz.kkyh esa Ø
nh?kZdkfyd [kjirokj izca/ku rduhdksa dk fodkl] tyok;q 
ifjorZu vkSj 'kkduk'kh izfrjks/k dh O;oLFkk ds rgr~ [kjirokj 
dh xfr'khyrk vkSj izca/ku] Qlyh; vkSj xSj Qlyh; {ks=ksa esa 
leL;kRed [kjirokjksa dk tho foKku ,oa izca/ku] i;kZoj.k esa 
'kkduk'kh vo'ks"kksa ,oa iznw"kdksa dh fuxjkuh] fuEuhdj.k ,oa 
mudk vYihdj.k vkSj [kjirokj izca/ku rduhdksa dk iz{ks= 'kks/k 
,oa izn'kZu rFkk muds izHkko dk ewY;kadu 'kkfey gSA funs'kky; 
ds Bksl iz;klksa }kjk ns'k Hkj esa xktj?kkl dk eSfDldu chVy 
}kjk izca/ku dk jkT; d`f"k fo'ofo|ky;ksa dh Hkkxhnkjh ds ek/;e 
ls izpkj ,oa izlkj fd;k x;kA fdlkuksa ds [ksr ij laj{k.k d`f"k 
ds rgr~ izHkkoh [kjirokj izca/ku rduhdksa dk izn'kZu fd;k 
x;kA ftlds ifj.kkeLo:Ik bldks cgqr mRlkgiwoZd xzg.k 
fd;k x;kA fofHkUu vkbZ-lh-,-vkj- laLFkkuksa vkSj jkT; d`f"k 
fo'ofo|ky;ksa] d`f"k foKku dsUnzksa vkSj xSj ljdkjh laxBuksa ds 
lkFk izHkkoh laca/kksa vkSj lg;ksx ds }kjk {ks=&fo'ks"k [kjirokjksa 
dh leL;kvksa ls fuiVk x;kA fdlkuksa vkSj vU; fgr/kkjdksa dks 
f'kf{kr djus ds fy;s fofHkUu dk;ZØeksa tSls izf'k{k.k 
{ks=&fnu@fdlku laxks"Bh] d`f"k f'k{kk fnol] [kjirokj 
izfr;ksfxrk] m|ksx fnol vksj oSKkfud] vf/kdkjh ,oa fdlku 
varjkQyd cSBd dk vk;kstu fd;k x;kA o"kZ 2014&15 ds 
nkSjku funs'kky; }kjk vuqla/kku ,oa izkS|ksfxdh ds gLrkraj.k esa 
vius y{;ksa dks iwjk fd;k x;kA

fofHkUu vuqla/kku dk;ZØeksa ds rgr~ eq[; vuqla/kku 
miyfC/k;ka la{ksi esa fuEukuqlkj gS %&

fofo/k Qly iz.kkyh esa nh?kZdkfyd [kjirokj izca/ku 
rduhdksa dk fodkl &

 o"kZ 2012 ds ckn ls nh?kZdkfyd iz;ksx] /kku vk/kkfjr vkSj 
xSj /kku vk/kkfjr Qly ra=ksa esa laj{k.k d`f"k iz.kkyh ds rgr~ 
Qly LFkkiuk rduhd vkSj [kjirokj fu;a=.k ds mik;ksa ds 
izHkko ij 'kq: fd;k x;kA 

l /kku esa fofHkUu izdkj dh Qlyksa ds LFkkiuk rduhdsa] 
[kjirokj ds mn~Hko vkSj lkFk gh dqy [kjirokj la[;k ,oa 
'kq"d inkFkZ lap; dks izHkkfor djrh gSA lcls de dqy 
[kjirokj ?kuRo ds lkFk gh [kjirokj 'kq"d ck;ksekl lh-
Vh- ¼Vh- ih- vkj-½ ds lkFk ntZ dh xbZA

l Mh- ,l- vkj- xsgwa ewax vuqØe esa tqrkbZ fof/k;ksa us e`nk lw{e 
thoksa dks dkQh izHkkfor fd;kA fofHkUu tqrkbZ fof/k;ksa dh 
rqyuk esa] Mh- ,l- vkj- tsM- Vh- $ vkj- $ ,l- esa cSDVhfj;k] 
dod] ,fDVukscSDVhfj;k vkSj Mk;,tksVªksil dh la[;k 
vf/kd voyksfdr dh xbZA Mh- ,l- vkj- tsM- Vh- $ vkj- $ 
,l- esa mPpre ukbVªkbZV vkDlhMkbZtj tcfd Mh- ,l- 

vkj- lh- Vh- $ ,l- esa mPpre ih- lksY;wCykbZtj voyksfdr 
fd;k x;kA [kjirokj izca/ku fof/k;ksa dk feV~Vh dk;kZRed 
lewgksa ij dksbZ egRoiw.kZ izHkko ugha FkkA 

l lalk/ku laj{k.k izkS|kSfxdh ls ikjaifjd tqrkbZ i)fr ds 
lkFk izfrjksfir /kku dh vis{kk feV~Vh ds LokLF; esa vf/kd 
lq/kkj gqvkA [kjirokj izca/ku ds rjhdkas dk feV~Vh ds 
LokLF; ekudksa ij dksbZ izHkko ugha ik;k x;kA

l fofHkUu Qly iz.kkfy;ksa us dqy [kjirokj tSo Hkkj mRiknu 
dks vf/kd izHkkfor ugha fd;k gSA vU; Qly iz.kkfy;ksa dh 
rqyuk esa Mh- ,l- vkj- & 'khrdkyhu eDdk Qly iz.kkyh 
ds varxZr mPp /kku lerqY; iSnkokj ntZ dh xbZA 
[kjirokj ,dhd`r izca/ku esa /kku lerqY; iSnkokj lcls 
vf/kd ikbZ xbZA

l e`nk LokLF; ekud tSls e`nk& olu] e`nk dkcZfud inkFkZ 
vkSj miyC/k ukbVªkstu tqrkbZ vkSj Qly vo”ks"kksa dks 
feykus ls vf/kd izHkkfor ik;h xbZA ifj.kkeLo:Ik ikajifjd 
fof/k;ksa dh rqyuk esa lalk/ku laj{k.k izkS|kSfxdh feV~Vh ds 
LokLF; ij ykHkdkjh izHkko Mkyrh gSA

l lexz ifj.kke iznf'kZr djrs gaS fd lalk/ku laj{k.k 
izkS|kSfxdh] tSls tsM- Vh- vkSj Qly vo'ks"kksa dk iqu% pØ.k 
eVj esa uksM~;wy ¼xkBksa½ ds fuekZ.k esa ennxkj gSA

l dVkbZ ds Ik'pkr~ /kku ds Hkwls vkSj vukt ds uewuksa dk 
fo'ys"k.k djus ij 'kkduk'kh ¼foLkik;fjosd&lksfM;e] 
2]4&Mh vkSj fQukWDlksizkWi½ ds vo'ks"kksa dh mifLFkfr ugh 
ikbZ xbZA

l lks;kchu&xsgwa&ewax Qly vuqdze esa tsM- Vh- dks viukus ls 
lh- Vh- dh rqyuk esa lks;kchu dh vf/kd mit izkIr gqbZA 
[kjirokj fu;a=.k ds nksuksa mipkjksa ¼is.MhesfFkyhu 
rRi'pkr~ bestsFkkik;j vkSj esVªhC;wftu rRi'pkr gkFkksa 
}kjk fujkbZ½ ds iz;ksx ds lkFk vf/kd mit ntZ dh xbZ vkSj 
lkFk gh [kjirokjksa ds ?kuRo ,oa 'kq"d Hkkj esa Hkh deh ikbZ 
xbZA 

l xsgwa dh Qly esa fofHkUu izdkj dh Qly LFkkiuk rduhdksa 
dk mit ij dksbZ [kkl izHkko ugh ik;k x;kA fofHkUu 
[kjirokj fu;a=.k mik;ksa esa] DyksfMukQki$esVlY¶;wjkWu 
¼60 $ 4 xzk-@gs-½ dk iz;ksx [kjiokrj o`f) ,oa mit ds 
e/; utj lcls izHkkoh ik;k x;kA [kjirokj izca/ku mik;ksa 
dk e`nk lw{e thoksa dh la[;k ij dksbZ izHkko ugh ik;k x;kA 
lalk/ku laj{k.k rduhdksa tSls tsM- Vh- ,oa vo”ks"kksa dk 
vo/kkj.k }kjk e`nk lw{e thfo;ksa dh la[;k ,oa e`nh; 
,atkbe xfrfof/k;ksa esa lq/kkj ik;k x;kA

l eDdk&puk Qly iz.kkyh ds rgr~ nh?kZdkfyd 
'kkdukf'k;ksa ds ijh{k.k esa ,Vªkftu ¼500 xzk-@gs-½$ 
is.MhesfFkyhu ¼750 xzk-@gs-½ ,oa mlds ckn gkFk ls 1 fujkbZ 
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djus ls izHkkoh [kjirokj fu;a=.k ,oa eDdk dh vf/kd 
mit izkIr gqbZA e`nk lw{e thfo;ksa ,oa ,atkbZeksa ij 
'kkdukf'k;ksa ds mipkj dk dksbZ Hkh gkfudkjd izHkko ugha 
ik;k x;kA 

l /kku dh fofHkUUk Qly LFkkiuk i)fr;ksa ds dkj.k dzekxr 
xsgwa dh mit ,oa mit xq.kdkjdksa ij dkQh izHkko ik;k 
x;kA iMfyax dh rqyuk esa Mh,lvkj fof/k ls cks;s x;s /kku 
okys {ks= esa xsgwa dh vf/kd iSnkokj gqbZA [kjirokj izca/ku ls 
xsgwa dh mit ,oa mit xq.kdkjdksa esa dkQh lq/kkj ntZ fd;k 
x;kA 

l /kku esa Qly LFkkiuk fof/k;ksa dk mit xq.kdkjdksa ij izHkko 
iM+kA xkSjryc gS fd ,l- vkj- vkbZ- ds varxZr ckfy;ksa dh 
yackbZ] 1000 nkuksa dk otu ,oa mit vU; Qly LFkkiuk 
fof/k;ksa dh vis{kk vf/kd ntZ dh xbZA [kjirokj izca/ku ds 
varxZr vf/kdre mit nks ckj gkFkksa ls fujkbZ djus ij izkIr 
gqbZA tks fd folik;jhosd ds i'pkr~ ,d ckj gkFkksa ls fujkbZ 
djus ds yxHkx cjkcj FkhA 

l xsgwa dh Qly esa 'kkdukf'k;ksa dk feJ.k ds :i esa iz;ksx 
djus ij nj izfrfdz;k oØ fodflr djus ds mn~ns'; ls 
iz{ks= esa ,d iz;ksx fd;k x;kA vU; dbZ ekWMyksa dh rqyuk esa 
fgy ekWMy nj izfrfdz;k oØ ds fy;s lcls mi;qDr ik;k 
x;kA fo'ys"k.kr% 2]4&Mh dk iz;ksx vdsys vkSj feJ.k ds 
:i esa djus ls  dk bZ-Mh- 50 eku Øe'k% 495-45 ,oa 2]4&Mh
713-94 xzk-@gs- vadfyr fd;k x;kA

l eDdk esa ,Vªkftu $ is.MhesfFkyhu ds iz;ksx dh rqyuk esa 
yksfc;k baVjdzkWfiax $ is.MhesfFkyhu dk iz;ksx [kjirokj 
izca/ku dh n`f"V ls ,d csgrj fodYi ik;k x;kA

l Lkwjteq[kh esa is.MhesfFkyhu $ bestsFksik;j ¼900 xzk-@gs-½ 
vkSj is.MhesfFkyhu ¼750 xzk-@gs-½ rRi'pkr~ D;wtkyksQksi 
¼100 xzk-@gs-½ dk iz;ksx djus ls [kjirokjksa dh la[;k ,oa 
Hkkj esa deh ,oa vf/kd mit Hkh vkadfyr dh xbZA

tyok;q ifjorZu vkSj 'kkduk'kh izfrjks/k dh O;oLFkk ds 
rgr~ [kjirokj dh xfr'khyrk ,oa izca/ku &

l mPp ok;qe.Myh; dkcZu&MkbZvkDlkbM dk xsgwa ,oa 
QSysjl ekbuj dh o`f) ,oa fodkl ij ldkjkRed izHkko 
ik;k x;kA tcfd lkekU; dh vis{kk mPp rkieku dk 
vdsys esa vFkok mPp dkcZu&MkbZvkDlkbM ds la;kstu esa 
nksuksa iztkfr;ksa dh o`f) ,oa fodkl ij izfrdwy izHkko 
vadfyr fd;k x;kA rqyukRed o`f) nj ds ifj.kke n'kkZrs 
gSa fd mPp rkieku vdsys esa vFkok mPp dkcZu& 
MkbZvkDlkbM ds la;kstu esa QSysfjl ekbuj dh vis{kk xsgwa 
esa T;knk foijhr izHkko Mkyrk gSA tks fd tyok;q ifjorZu 
dh voLFkk esa [kjirokj ds izfrLi/kkZRed ykHk dks n'kkZrk 
gSA lkekU; rkieku dh vis{kk mPp rkieku ij xsgwa dh 
mit de izkIr gqbZA gkaykfd mPp dkcZu&MkbZ&vkDlkbM 
ij xsgwa dh mit vf/kd izkIr gqbZA

l ,aVhvkWDlhMsaV ,atkbeksa ds le:iksa dh xfrfof/k;ksa ds 
v/;;u ls irk pyk fd mPp rkieku ,oa mPp 
ok;qeaMyh; dkcZu&MkbZvkDlkbM ds dkj.k le:iksa dk 
fofu;eu ,oa izsj.k gksrk gSA tks fd tyok;q ifjorZu ds 
vuqdwyu esa ,aVhvkDlhMsaV iz.kkyh ds 'kkfey gksus dh vksj 
ladsr djrk gSA xsgwa dh rqyuk esa QSysfjl ekbuj esa T;knk 
etcwr ,aVhvkDlhMsaV j{kkRed iz.kkyh ikbZ xbZA

l QSysfjl ekbuj ds fo:) lYQkslY¶;wjku dh izHkkodkfjrk 
mPp dkcZu&MkbZvkDlkbM] mPp rkieku vkSj nksuksa 
dkjdksa ds la;kstu esa dkQh de ikbZ xbZA mijksDr ifj.kke 
tyok;q ifjorZu ds jklk;fud [kjirokj izca/ku ij 
laHkkfor izHkko dks bafxr djrk gSA

l 'kkduk'kh ,yhyksdSfeyks dwzM dks cukus ds fy;s izksVksdky 
dks ekudhd`r fd;k x;kA fu"d"kksZa ls iznf'kZr gksrk gS fd 
ikFksZfu;e dh ifRr;ksa ds vo'ks"kksa ls vf/kd ek=k esa 
,yhyksdSfedy ØwM fudk;h ds fy;s ,lhVksu $ ikuh ¼1%1 
vk;ru@vk;ru½ lcls mi;qDr gSA

l ikFksZfu;e iRrh ds ,yhyksdSfedYl dwzM dk 200 fe-xzk-
@100 fe-yh- dh nj ls 1&5 tydqEHkh ds ikS/kksa dks ¼10&60 
xzk- Hkkj ds lkFk½ 5&10 fnuksa esa ekjus ds fy;s i;kZIr ik;k 
x;kA bl iz.kkyh esa ,yhyksdSfedy ds vof'k"V esa 
vfrfjDr ikuh feykus ij 1&3 tydqEHkh ds ikS/kksa ¼10&30 
xzk- Hkkj ds lkFk½ dks Hkh ekjus esa l{ke ik;k x;kA

l ,d rjy ifjj{kh 20 izfr”kr ¼Hkkj@vk;ru½ dSfY'k;e 
DYkksjkbM dks fXyljkWy esa feykdj rS;kj fd;k x;k gS] tks 
fd Qly ,oa [kjirokjksa ds chtksa dks ¼yxHkx 10 izfr'kr 
ueha ij½ 3&8 xquk T;knk le; ds fy;s lajf{kr djus esa 
izHkkoh ik;k x;kA

Qlyh; vkSj xSj Qlyh; {ks=ksa esa leL;kRed [kjirokjksa 
dk tho foKku ,oa izca/ku &

l ohMh jkbl le:iksa ds ifjiDo vukt ds 100 nkuksa dk 
otu] yackbZ ,oa pkSM+kbZ dk vuqikr vkSj mudh yackbZ ds 
:ikRed ekin.Mks ds fy;s v/;;u fd;k x;kA v/;;u 
fd;s x;s ekinaMks ds laca/k esa fofHkUu eksjQksVkbil ds chp 
vPNh ek=k esa fofHkUurk dh ik;h xbZA

l d`f"k tyok;q {ks=ksass ds vk/kkj ij fdlh Hkh laHkkfor 
dyLVfjax djus ds fy;s fofHkUu ohMh jkbl eksjQksVkbil 
dh vkf.od fQaxj fizfVax dh xbZA NTSYS-PC lk¶Vos;j 
dk mi;ksx dj MsMªksxzke cuk;k x;k tks n'kkZrk gS fd ohMh 
jkbl dyLVj] HkkSxksfyd ;k tyok;q {ks=ksa ij vk/kkfjr 
ugha FksA

l ohMh jkbl eksjQksVkbil ds 99 esa ls 4 us 15 lseh- [kM+s 
ikuh esa > 57 izfr'kr vadqj.k fn[kk;kA

l pkoy dh fdLe *uohu^ ohMh jkbl izHkkfor {ks= esa 
izfrLi/khZ ik;h x;hA

l ohMh jkbl ds izca/ku ds fy;s dYpjy fof/k;ka tSls fd 
LVsy lhM csM izHkkoh ik;h xbZA

l vksjkscSadh fdzusVk ,oa lsjuqvk ds Qwyksa ls rkts fudys cht 
20&30 fnuksa dh fizdafM'kfuax ds fcuk vadqfjr ugha gq,A 
fizdafM'kUM cht] 10 fnukas dh vof/k ds fy;s 70 izfr'kr 

0lkis{k vknzZrk ds lkFk 23 ± 2 C ij mxus teZ V~;wc 
mRiknu vkSj estcku tM+ rd igqapus esa l{ke FksA tc 
rkieku 40  ls Åij vkSj 5  ds uhps jgk rks 0 0± 2 C ± 2 C

cht vadqfjr ugha gq,A

l isfuflfy;e vksDlsfyDe Mh-McY;w-,l-vkj-&I ds chtk.kqvks 
ds ?kksy dks nks ckj iz;ksx ds ifj.kkeLo:Ik cSaxu ds [ksr esa 
vksjksCksadh  dk de laØe.k gqvkA

l vksjksCksadh ds izca/ku ij vf/kd /;ku dsafnzr djus ds 
mn~ns'; ds lkFk Mh-MCY;w-vkj- 'kks/k iz{ks= esa  vksjksCksadh
lsjuqvk ds fy;s ljlksa vkSj vks- fØusVk ds fy;s VekVj ,oa 
cSaxu dk ,d laØfer {ks= fodflr fd;k x;kA

l 2014 ds nkSjku fd;s x;s losZ{k.k esa Økseksfyuk vksMksjsVk ij 
xkWy ¶ykbZt dh mifLFkfr bl czk;ks,tsaV dh LFkkiuk dh 
'kq:vkr dk ladsr crkrk gS fd xkWy mRifRr ds fy;s ukS 
vyx& vyx Hkw[kaMksa ls uewusa fy;s x;s] ftlls vkSlru 

2
1-67 ls 7-08 izfr 25 eh  xkWyl dh mifLFkfr dk irk 
pykA 

l dsfl;k rksjk cht dk 80 fd-xzk-@gs- dh nj ls fNM+dus ij 
75 fnu esa ;g  dk LFkku ysus ds fy;s Økseksfyuk vksMksjsVk
izHkkoh ik;k x;kA [kjirokjukf'k;ksa esa esfVªC;qftu ¼2 fd-
xzk-@gs½] 2]4&Mh ¼2 fd-xzk-@gs-½ vkSj XykbZQkslsV dh 
vis{kk 75 fnuksa ds ckn T;knk csgrj ik;k x;kA

l [kjirokj vuqla/kku funs'kky; esa ck;ks,stsaV ds cM+s iSekus 
ij o`f) ds fy;s  dks LFkkfir djus ds Økseksfyuk vksMksjsVk
fy;s usV gkml vkSj [ksr voLFkk esa iz;kl fd;s x;s Fks] 
ijarq vYi lQyrk gh feyhA

l vYVjusfj;k vYVjusVk dk VkYd Qksjeqys'ku ¼xqM+] [kehj] 
vxkj ek/;e½ esa cM+s iSekus ij o`f) dh xbZ vkSj laLFkku ds 
rykc esa tydqaHkh ij fNM+dko fd;k x;kA Qaxl dh otg 
ls jksx dh rhozrk vkSj xaHkhjrk ls 5 fnuksa ds ckn tydqaHkh 
ikS/kksa dh chekjh esa izxfr'khy o`f) ns[kh xbZA laØfer ikS/kksa 
esa Qwy ugh cusa vkSj mudh o`f) ,oa fodkl Hkh vo:) 
jgkA

l LiksMksIVsjk isDVhuhdksjful dk 33 iztkfr;ksa ds ikS/kksa ij 
estcku fof'k"Vrk ijh{k.k fd;k] ftlls irk pyk fd u gh 
ykokZ fodflr gqvk vkSj u gh ykokZ ls dksbZ Ok;Ld cukA 
tks dhV ds estcku&fof'k"V gksus dks n'kkZrk gSA

l cjlkr ds ekSle ds nkSjku] ykokZ ifRr;ksa ij [kkrs gq;s ik;s 
x;sA os izkjaHk esa dksey Årdksa dks vkSj ckn esa ifRr;ksa ds 
ckgjh fgLls dks [kkrs gSaA ykokZ dh tula[;k o`f) ij 70 
izfr'kr [kjirokj us ?kqVus Vsd fn;s] fdUrq fifLV;k esV 

iwjh rjg ls lekIr ugh gqvkA ck;ks,tsaV dh la[;k esa deh 
ls fifLV;k dh 'ks"k vkcknh ds ?kuRo esa iqu% o`f) ikbZ xbZA

l rhu [kjirokjuk'kh tSls 2]4&Mh] XykbQkslsV vkSj 
esVklY¶;wjku feFkkby dh vyx&vyx lkanzrk dk 
fifLV;k ij ijh{k.k fd;k x;kA esVklY¶;wjku feFkkby 
¼6 xzk-@gs-½ lcls izHkkoh 'kkduk'kh ds :i esa mHkjk] blds 
mijkar XykbQkslsV ¼2-0 fd-xzk-@gs-½ izHkkoh jgk tcfd 
2]4&Mh ¼1-5 fd-xzk-@gs-½ ls bl [kjirokj dk fu;a=.k ugh 
gqvkA

i;kZoj.k esa 'kkduk'kh vo'ks"kksa ,oa iznw"kdksa dh fuxjkuh] 
fuEuhdj.k ,oa mudk vYihdj.k & 

l pkoy ds [ksr dh feV~Vh esa 0&60 fnu ds chp esa 
esVlY¶;wjku feFkkby ,oa DyksjhE;wjkWu ds vo'ks"k 0&60 
fnu ds chp esa 0-040&0-0013 ekbØks xzk-@xzk- ik;s x;sA 90 
fnuksa ds ckn esVlY¶;wjku feFkkby vkSj DyksjhE;wjku ds 
vo'ks"k feV~Vh esa ugha ik;s x;sA pkoy ds ikS/kksa esa 0&30 
fnuksa ds chp esa vo'ks"kksa dh ek=k 0-295&0-0017 ekbØks xzk-
@xzk- vkSj 30 fnuksa ds ckn <0-001 ekbØks xzk-@xzk- ikbZ 
xbZA cxy ds rkykc ds ikuh esa 1&20 fnuksa ds chp 
esVlY¶;wjku feFkkby vkSj DyksjhE;wjku ds vo'ks"kksa dh 
ek=k 0-0832 ls 0-0171 ekbØks xzk-@feyh- ikbZ xbZA 

l fclik;jhcSd vkSj isaMhesFksfyu ds vo'ks"k 0&30 fnuksa ds 
chp 0-32&0-013 ekbØks xzk-@xzk- dh lhek eas ik;s x;sA 
90 fnuksa ds ckn vo'ks"k feV~Vh esa ugh ik;s x;sA

l izk;ksfxd {ks= ls lVs rkykc dh eNfy;ksa esa 30 fnuksa ds ckn 
esVlY¶;wjku feFkkby] fclik;jhcsd vkSj is.MhfeFksfyu 
Øe'k% 0-007] 0-0691 vkSj 0-0376 ekbØks xzk-@xzk- vo'ks"k 
ik;s x;sA eNfy;ksa dh e`R;q 'kkduk'kh mipkj dh otg ls 
ugh ns[kh xbZA 'kkduk'kh mipkj ls rkykc ds ikuh dh 
xq.koRrk esa dksbZ egRoiw.kZ cnyko ugh gqvkA 

l izkd`frd o"kkZ dh fLFkfr esa [kjirokjuk'kh dh xfr'khyrk 
vkSj yhfpax lkeF;Z dk ykblhehVj esa ewY;kadu fd;k 
x;kA izsfVykDyksj vo'ks"k feV~Vh dh lrg ij vf/kd Fks 
vkSj fofHkUu xgjkbZ esa 60 fnuksa rd ik;s x;sA izsfVykDyksj 
ds iz;ksx ds ckn yhfpax ls feV~Vh dh fofHkUu xgjkbZ esa ih-
,p- ¼7-1 ls 8-4½ esa o`f) gqbZA rhu fnuksa ds ckn ykblhehVj 
esa fofHkUu xgjkbZ esa 2-482&0-0239 ekbØks xzk-@xzk- 
izsfVykDyksj ds vo'ks"k ik;s x;sA tcfd 0-0688&0-0014 
ekbØks xzk-@xzk- izsfVyksDyksj vo'ks"k feV~Vh esa ik;s x;sA

l fclik;jhcsd lksfM;e dk vklkuh ls izR;{k QksVkyk;fll 
ugha gksrkA DokV~Zt V~;wc dh can O;oLFkk ds rgr vklqr 
ty esa bldk QksVksyk;fVd vk/kk thou ¼Vh 1@2½ 232 
fnuksa ds :i esa ik;k x;kA tcfd [kqys lrg dh fLFkfr esa 
bldh Vh 1@2 ¼vk/kk thou½ dsoy 32 fnu ik;k x;kA 
'kk;n ikuh esa ?kqyh gqbZ dkcZu&MkbZ&vkDlkbM [kqys lrg 
dh fLFkfr esa miyC/k gks tkrh gS tks QksVksykbfll dh nj esa 
o`f) dj ldrh gSA
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l fclik;jhcsd ds fy;s Vh 1@2 ¼vk/kk thou½ g~;wfed inkFkZ 
vkSj lksfM;e ukbVªsV dh mifLFkfr esa Øe'k% 8 vkSj 10 fnu 
ik;s x;sA

l fclik;jhcsd fo?kVudkjh lw{ethfo;ksa dks 'kkduk'kh 
lao/kZu rduhd }kjk pkoy jkbtksLQh;j dh feV~Vh ls 
vyx fd;s x;sA thok.kq tks 'kkduk'kh dks fo?kfVr djrk gS 
16 ,l-vkj-vkj-,u-,- ¼16S rRNA½ ls vuqØe.k ls 
L;qMkseksukl iztkfr] cslhYkl esxkVsfj;e vkSj 
ykblhfucsflyl LQsfjdl ds :i esa igpku gqbZA blh 
rjg fclik;jhcsd fo?kVudkjh dod ldsjksek;dksfil 
esykxkuk] ,lijftyl ¶ysol] ,lijftyl vksjk;ft 
vkSj ,lijftyl ¶ysol bZ- th- okbZ 1 :i esa 18 ,l- vkj-
,u-,- ¼ 18S RNA½ vuqØe.k ls pfjf=r fd;s x;sA  

l vif'k"V ty iznku djus ij feV~Vh esa /kkrq lap; vkSj 
VekVj esa Hkkjh /kkrq mn~xzg.k dk vkadyu djus ds fy;s ,d 
iz;ksx fd;k x;kA vkB iz'kks/ku la;kstu yxk;s x;s ftuesa 
pkj eq[; ¼uydwi ikuh] fQYVj ikuh&1 ¼Vk;Qk vk/kkfjr½ 
vkSj fQYVj ikuh&2 ¼osfVosfjvk vk/kkfjr½ vkSj fudkl ikuh 
dks fu;a=.k flapkbZ ds :i esa½ iz'kks/ku dks bZ-Mh-Vh-,- ds 
lkFk vkSj bZ-Mh-Vh-, ds fcuk foHkkftr fd;k x;kA uydwi 
ds ikuh dh rqyuk esa] vuqipkfjr ukyksa ds ikuh ls flafpr 
Hkw&[kaMksa esa tgka rd Hkkjh /kkrqvksa ds lap; dk laca/k gS] Mh-
Vh-Ikh-,- fu"df"kZr Hkkjh /kkrqvksa dh ek=k vf/kd ikbZ xbZA 

[kjirokj izca/ku rduhdksa dk iz{ks= 'kks/k ,oa izn'kZu rFkk 
muds izHkko dk ewY;kadu &

l tcyiqj vkSj vkl&ikl ds {ks=ksa esa jkbtksfuLianu izk;ksfxd 
la;a= dh LFkkiuk dh mi;qDrrk ds fy;s ,oa blesa 
[kjirokj iztkfr;ksa dh mi;ksfxrk dks ns[krs gq;s dbZ nwf"kr 
{ks=ksa dk losZ{k.k fd;k x;kA ve[ksjk] [kSjh@mjnqvk vkSj 
dNiqjk ds ukyksa ls ,d= vif'k"V ikuh ds uewuksa dk 
iznw"kdksa ds fy;s fo'ys"k.k fd;k x;kA

l /kuokgh] egaxoka] Hkjnk] 'kgiqjk vkSj Hkknkse xkao ¼ftyk 
tcyiqj½] dY;k.kiqj ¼[kqD[ke {ks=½ esa vks-,Q-vkj- ijh{k.k 
xsgwa dh Qly esa fd;s x;sA fiNyh Qly ds fdlh Hkh 
vo'ks"kksa dks tyk;s fcuk] gSIih lhMj ds lkFk xsgwa dh cqvkbZ 
dh xbZA izkIr ifj.kke ;g n'kkZrs gSa] fd Mh-MCY;w-vkj- }kjk 
fu/kkZfjr [kjirokj fu;a=.k rduhd [kjirokj izca/ku esa 
dkQh izHkkoh gS] vkSj fdlkuksa dks mPp ch-lh- vuqikr ds 
lkFk mPp ldy okilh izkIr gks ldhA 

l iukxj bykds ds Hkjnk] fuifu;k vkSj iM+fj;k xkao esa rhu 
fdlkuksa ds [ksrksa esa lajf{kr d`f"k ds rgr~ ewax ij vks-,Q-
vkj- ijh{k.kksa dks fd;k x;kA ifj.kke n'kkZrs gSa fd 

bestsFkkik;j ¼100 xzk-@gs-½ O;kid [kjirokj fu;a=.k] 
mPp mit] 'kq) ykHk ds :i esa fdlkuksa ds vH;kl dh 
rqyuk esa izHkkoh ik;k x;kA

l flgksjk {ks= ds flefj;k xkao esa pkj fdlkuksa ds [ksrksa esa /kku 
^Økafr^ ij vks-,Q-vkj- ijh{k.k fd;s x;sA ,slk ik;k x;k 
fd flQkfj'k dh x;h moZjdksa dh ek=k ds lkFk 'kkduk'kh 
dk iz;ksx ¼ik;jktkslY¶;wjku ¼25 xzk-@gs-½ rRi'pkr~ 
fclik;jhosd ¼25 xzk-@gs-½ vf/kd izHkkoh Fkk vkSj ifj.kker% 
mPp vukt mit vkSj ch-lh- vuqikr] fdlku vH;kl dh 
rqyuk esa vf/kd FkkA

l xkao jkxjrksyk ¼rglhy&dqaMe½ esa vkB fdlkuksa ds [ksrksa esa 
2014 ds cjlkr ds ekSle ds nkSjku eDdk ¼ladj½ ij vks-
,Q-vkj- ijh{k.k fd;s x;sA ;g ik;k x;k fd moZjd dh 
flQkfj'k [kqjkd 'kkduk'kh ¼,Vªkthu@1 fd-xzk-@gs- ih-bZ- 
vkSj rRi'pkr~ 35 fnuksa ij gkFk fujkbZ½ ds iz;ksx ds lkFk 
izHkkoh Fkk vkSj fdlku vH;kl dh rqyuk esa mit ch-lh 
vuqikr izkIr gqvkA

l 2013&14 ds nkSjku lkekftd&vkfFkZd v/;;uksa ls Mh-
MCY;w-vkj- }kjk viuk;s x;s {ks=ksa esa ns[kk x;k fd vf/kdrj 
fdlkuksa }kjk /kku&xsgwa dh Qly i)fr dks viuk;k x;k 
gSA vks-,Q-vkj- dk;Zdze ds ifj.kker% iznf'kZr gksrk gS fd 
vk/kqfud d`f"k i)fr dks viukus ds lkFk&lkFk vkbZ-MCY;w-
,e izkS|ksfxfd;ksa dh otg ls mRikndrk vkSj fLFkjrk esa 
lq/kkj gqvk gSA

l e/;izns'k esa fofHkUu Qly iz.kkfy;ksa ds fy;s [kjiorkj 
izca/ku esa lq/kkj ds fy;s iz{ks= izn'kZuksa dk vk;kstu d`f"k 
foKku dsUnz] tksuy ifj;kstuk funs'kky; ¼tksu VII½ ds 
lkFk Mh-MCY;w-vkj- us la;qDr :i ls lg;ksx fd;kA 

l izxfr'khy fdlkuksa dh ,d baVjQsl cSBd] jkT; ds foHkkxksa 
ds vf/kdkfj;ksa vkSj oSKkfudksa ds lkFk] 29@04@2014 dks 
Mh-MCY;w-vkj- esa vk;ksftr dh xbZA ekpZ 2015 ds nkSjku 
iukxj] xkslyiqj] dVuh] 'kgiqjk vkSj ujflagiqj {ks=ksa esa 
{ks= fnol@laxks"Bh dk vk;kstu fd;k x;kA 

l e/;izns'k ljdkj }kjk ^^fdlku rhFkZ ;kstuk^^ ds dsUnz ds 
:i esa Mh-MCY;w-vkj- dks igpkuk x;kA o"kZ 2014&15 esa 
e/;izns'k ds fofHkUu fgLlksa ls 5000 ls vf/kd fdlkuksa us 
Mh-MCY;w-vkj- ds vuqla/kku QkeZ dk nkSjk fd;k vkSj Mh-
MCY;w-vkj ds oSKkfudksa ds lkFk ckrphr dhA

l ns'k ds fdlkuksa dks [kjirokj izca/ku rduhdksa dk izlkj ds 
fy;s Kku&izca/ku lsok ,l-,e-,l- ds ek/;e ls nh xbZ] 
tksfd iz'kaluh; jghA

EXECUTIVE SUMMARY

 To undertake basic, strategic and applied 
research for efficient weed management strategies, 
Directorate launched five major programmes in 2012-
13 to achieve its targets in research and transfer of 
technology. Research programmes include 
development of sustainable weed management 
practices in diversified cropping systems; weed 
dynamics and management under the regime of 
climate change and herbicide resistance; biology and 
management of problematic weeds in cropped and 
non-cropped areas; monitoring, degradation and 
mitigation of herbicide residues and other pollutants 
in the environment; and on-farm research and 
demonstration of weed management technologies 
and impact assessment. Concerted efforts are being 
made by the Directorate to create awareness about 
Parthenium and its management by Mexican beetle 
(Zygogramma bicolorata) throughout the country 
through involvement of SAUs. Efficient weed 
management technologies under conservation 
agriculture were demonstrated at farmers fields 
which resulted very encouraging adoption at farmers' 
level. Effective linkages and collaboration had been 
developed with different ICAR institutes and SAUs, 
KVKs and NGOs to tackle location area-specific weed 
problems. Various programmes i.e. trainings, field 
day/kisan sangoshthi, agriculture education day, 
weed contest, industry day, and scientists-farmers- 
officials interface meeting were organized to educate 
farmers and other stakeholders. Directorate has 
accomplished its targets in research and transfer of 
technology during 2014-15.

 Salient research achievements under different 
research programmes are summarized below:

Development of sustainable weed management 
practices in diversified cropping systems

 A long-term experiment on the effect of crop 
establishment techniques and weed control measures 
under conservation agriculture system in rice-based 
and non-rice based cropping sequences has been 
initiated since 2012. 

l In rice, different crop establishment techniques 
significantly influenced the emergence of 
different weed flora, and as well as total weed 
population and dry matter accumulation. Lowest 
total weed density as well as weed dry biomass 
was recorded with CT (TPR). 

l In DSR-wheat-greengram sequence, soil microbes 
were significantly influenced by tillage practices. 

Among the different tillage practices, higher 
number of bacterial, fungal, actinobacteria and 
diazotrophs population were observed in DSR-
ZT + R + S. Higher nitrite oxidizers were observed 
in DSR-ZT + S. While, higher P-solubilizers were 
observed in DSR-CT + S. Weed management 
practices did not have any significant impact on 
soil functional groups. 

l Resource conservation technologies improved 
soil health over traditional practice of 
transplanted rice with conventional tillage. No 
effect of weed management practices were 
observed on these soil health parameters.

l Different cropping systems did not influence 
significantly the total weed dry biomass 
production. Highest rice equivalent yield was 
recorded under DSR – winter maize cropping 
system over rest of the cropping system. Amongst 
weed control treatments integrated weed 
management produced higher rice equivalent 
yield than weedy check.

l Soil health parameters, viz. soil respiration, soil 
organic carbon and available N content were 
significantly affected by tillage and crop residue 
treatments. Results indicated that the resource 
conservation technologies had beneficial effect on 
soil health compared to conventional practices.

l The overall results showed that the resource 
conservation technologies like ZT and crop 
residue recycling favoured nodulation in pea.

l Analysis of straw and grain samples of rice after 
harvest revealed no detectable residue of 
herbicides (bispyribac-sodium, 2,4-D and 
fenoxaprop). 

l In soybean-wheat-greengram cropping sequence, 
adoption of ZT produced significantly higher 
seed yield of soybean over CT. Both the weed 
management treatments (Pendimethalin fb 
imazathapyr and Metribuzin + 1 hand weeding) 
reduced the weed density and dry biomass as 
compared to unweeded control, and gave higher 
seed yield of soybean. 

l In wheat, different crop establishment techniques 
did not influence the grain yield of wheat 
significantly. Amongst weed control measures, 
lowest weed growth and highest grain yield of 
wheat was recorded with the post-emergence 
application of coldinafop+ metsulfuron (60+4 
g/ha). No adverse effect of weed management 
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practices was observed on soil microbial 
population. Resource conservation technologies 
like ZT and retention of residues further 
improved the microbial population and soil 
enzyme activities.

l In long-term herbicides trial in maize-chickpea 
cropping system under conservation agriculture 
system, atrazine (500 g/ha) + pendimethalin (750 
g/ha) followed by 1 HW managed the weed more 
efficiently and gave maximum yield of maize. 
Herbicide treatments at the levels tested were not 
harmful to soil microbes and enzymes.

l Different crop establishment practices of rice 
significantly affected, the yield and yield 
attributing characters of succeeding wheat crop. 
The yield was higher after DSR as compared to 
puddling treatments. However, the weed 
management techniques significantly improved 
yield and yield attributing characters as 
compared to unweeded control.

l Crop establishment methods in rice had 
significant effect on yield and yield attributing 
characters. Significantly higher panicle length, 
1000-seed weight and yield was recorded under 
SRI as compared to other crop establishment 
practices (TPR, DSR PBSR). Among weed 
management practices, highest grain yield was 
recorded with 2 HW which was at par with 
bispyribac + 1 HW and bispyribac alone. 

l A field experiment in wheat crop was conducted 
in order to develop dose response curve of 
herbicides when used in mixture. Among many 
models tried, 'Dose Response Hill model' was 
found to be best fit for the data. Analysis revealed 
that ED  value of 2,4-D was estimated as 495.45  50

and 713.94 g/ha when used alone and in mixture, 
respectively.

l Cowpea intercropping + pendimethalin was a 
superior weed management option in maize over 
application of atrazine + pendimethalin.

l In sunflower, pendimethalin + imazethapyr  (900 
g/ha), and pendimethalin 750 g/ha fb quizalofop 
100 g/ha significantly reduced the weed 
population and weed biomass, and produced 
higher seed yield as compared to unweeded 
control.

Weed dynamics and management under the 
regime of climate change and herbicide 
resistance

l Enrichment of atmospheric CO  had a positive 2

effect on overall growth of wheat as well as P. 
minor plants, however, elevated temperature 

alone or in combination of elevated CO  had 2

adverse effect on growth and development of 
both the species. Results on RGR showed that 
elevated temperature alone or in combination of 
elevated CO  adversely affect two species and 2

more severely of wheat as compared to P. minor 
suggesting a competitive advantage to weed as 
compared to wheat under elevated temperature 
alone or in combination of elevated CO . Yield of 2

wheat was decreased considerably at elevated 
temperature as compared to ambient conditions. 
However, at elevated CO  alone, yield of wheat 2

was increased.

l Isoenzymes activity profile of antioxidant 
enzymes exhibited differential regulation as well 
as induction of new iso-forms in response to 
elevated CO and elevated temperature and 2 

combination of these two factors. In general, P. 
minor showed stronger antioxidant defence as 
compared to  wheat  point ing towards 
involvement of antioxidant defence system in 
adaptation to climate change.

l Efficacy of sulfosulfuron against P. minor reduced 
at elevated CO , elevated temperature and more 2

drastically at combination of these two factors 
indicating towards possible impact climate 
change on chemical weed management. 

l Protocol for preparation of the herbicidal 
allelochemical crude was standardized. The 
findings showed that acetone : water (1:1, v/v) 
was suitable for bulk extraction of the 
allelochemical crude from Parthenium leaf 
residue.

l Parthenium leaf allelochemical crude at 200 
mg/100 ml was sufficient to kill 10-60 g of 1-5 
water hyacinth plants in 5-10 days. The residual 
toxicity for subsequent additions of water 
hyacinth to the system killed the plants where 10-
30 g or 1-3 water hyacinth plants were placed.

l A liquid preservative 20% (w/w) CaCl  in 2

glycerol extended longevity of seeds of crops and 
weeds (with mean moisture content about 10%) to 
varying degrees broadly by 8 and 3 folds at 

0ambient temperatures 30 ± 15 C.

Biology and management of problematic weeds 
in cropped and non-cropped areas

l Mature grains of weedy rice morphotypes were 
studied for morphological parameters like 100 
seed weight, grain length-breadth ratio and 
length of awns. Good amount of variation was 
evident among different morphotypes with 
respect to parameters studied.

l Molecular fingerprinting of different weedy rice 
morphotypes was done to observe any possible 
clustering based on the agro-climatic zones they 
had been collected from. The dendogram 
generated using NTSYS-pc software revealed 
that weedy rice did not cluster based either on 
geographical regions or agro-climatic zones.

l Four out of 99 weedy rice morphotypes showed 
>57% germination under 15 cm standing water. 

l Rice cultivar 'Naveen' was found to be 
competitive in weedy rice infested field.

l Cultural methods like stale seed bed were found 
effective for management of weedy rice. 

l Fresh seeds of Orobanche crenata and O. cernua 
immediately harvested from the flowers did not 
germinate without a period of 20-30 days of 
preconditioning. Preconditioned seeds, at 

0 23 ± 2 C with 70% relative humidity for a period 
of 10 days, were able to germinate, produce germ 
tube and reach host root. Seeds did not germinate 

0 when the temperature was above 40 ± 2 C and 
0  below 5  ± 2 C.

l Two time application of spore suspension of 
Penicillium oxalicum DWSR1 resulted less 
Orobanche infestation in brinjal field.

l A sick plot of O. cernua attacking mustard and 
O. crenata attacking tomato and brinjal was 
developed at DWR farm with an aim to have 
more focused work on the management of 
Orobanche. 

l Survey done during 2014 revealed the presence of 
gall flies on Chromolaena odorata indicating the 
start of establishment of bioagent. Samples taken 
from nine different plots for gall formation, 
revealed the presence of galls varying from mean 

2.1.67 to 7.08 per 25 m

l Cassia tora broadcasting at the rate of 80 kg/ha 
was found effective to replace C. odorata after 75 
days. Among herbicides,  metribuzin 2.0 kg/ha 
was found superior  over and 2,4-D  2.kg/ha and 
glyphosate after 75 days.

l A. alternata, mass multiplied in talc formulation 
(molasses yeast agar medium) was sprayed on 
water hyacinth in the institute pond. Disease 
intensity and severity due to fungus showed 
progressive increase in the disease of the water 
hyacinth plants from 5 days onwards. The 
infected plants remained stunted and did not 
flower. 

l Host specificity test of S. pectinicornis on 33 plant 
species revealed no complete development of 
larvae and subsequent emergence of adult from 
larva which reflected that insect is host specific. 

l During rainy season, larvae were found feeding 
the leaves. Initially, they feed on soft tissues and 
subsequently feeds on the outer portion of leaves. 
On increase in population, up to 70% of the weeds 
were succumbed to the pressure of larvae but  
Pistia mat was not completely killed. On 
reduction of population, Pistia increased its 
density from the remaining population. 

l Three herbicides namely 2,4-D,  glyphosate and 
metsulfuron-methyl were tested on Pistia in 
different concentrations. Metsulfuron-methyl 
(6 g/ha) emerged most effective herbicide 
followed by glyphosate (2.0 kg/ha), while. 2, 4-D  
(1.5 kg/ha ) did not control the weed. 

Monitoring, degradation and mitigation of 
herbicide residues and other pollutants in the 
environment

l Metsulfuron-methyl and chlorimuron residues in 
the soil of rice field were found in the range of 
0.040-0.0013 µg/g between 0-60 days. After 90 
days metsulfuron-methyl and chlorimuron 
residues were not detected in the soil. In rice 
plants, residues were found in the range of 0.295-
0.0017 µg/g between 0-30 days and below 
0.001µg/g after 30 days.  Residues of  
metsulfuron-methyl and chlorimuron were 
found 0.0832 to 0.0171 µg/ml in the water of 
adjoining pond between 1-20 days.

l Bispyribac and pendimethalin residues were 
found in the range of 0.32-0.013 µg/g and 0.258-
0.001 µg/g between 0-30 days. After 90 days 
residues were not detected in the soil. 

l In the fishes from the pond adjoining to the 
experimental field,  0.007, 0.0691 and 0.0376 µg/g 
residues of metsulfuron-methyl, bispyribac and 
pendimethelin were found after 30 days. No 
mortality of fishes was observed due to any 
herbicide treatment. Herbicides treatments did 
not altered quality of water in pond significantly.

l Mobility and leaching potential of herbicides 
under natural rainfall conditions were evaluated 
in lysimeter. Pretilachlor residues were higher in 
surface soil and were found up to 60 days in soil at 
various depths. Pretilachlor leaching increased 
the soil pH (7.1 to 8.4) at various depths after its 
application. After 3-days, 2.482-0.0239 µg/g 
pretilachlor residues were detected at various 
depths in the lysimeter. Whereas 0.0688-0.0014 
µg/g pretilachlor residues were detected in soil at 
60 days. 

l Bispyribac-sodium did not undergo direct 
photolysis readily. The photolytic half-life (T ) of 1/2

it in distilled water under closed system of quartz 
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tube was found as 232 days. Whereas, the T  of it 1/2

in distilled water under open surface condition 
was only 32 days. Probably, dissolved CO ,which 2  

becomes available in open surface condition, 
could enhance the rate of photolysis of bispyribac. 

l The T  values for bispyribac were 8 and 10 days 1/2

in presence of humic substances and sodium 
nitrate, respectively.

l The bispyribac-degrading microbes were isolated 
from rice rhizospheric soil by herbicide 
enrichment technique. The bacteria, which 
degraded the herbicide are characterized by 16s 
rRNA sequencing as Pseudomonas sp., Bacillus 
megaterium and Lycinibacillis sphaericus .  
Similarly, the bispyribac-degrading fungi were 
characterized by 18s RNA sequencing as 
Saccharomycopis malanga, Aspergillus flavus, A. 
oryzae and A. flavus EGY 1.

l An experiment was carried out to find out effect of 
waste water application on metal accumulation in 
soil and to assess heavy metal uptake in tomato. 
The eight treatment combinations were made 
including four main [tube well water, filtered 
water-I (Typha based) and filtered water-II 
(Vetiveria based) and drain water as control] as 
irrigation treatment which were split -up with 
two treatments with and without  EDTA. As far as 
accumulation of  heavy metals in soil is 
concerned, higher concentration of DTPA 
extractable heavy metals cadmium and lead were 
observed in plots irrigated with untreated drain 
water as compared to tube well water. 

On-farm research and demonstration of weed 
management technologies, and impact 
assessment

l Survey of many contaminated sites was carried 
out in Jabalpur and adjoining area for suitability 
of setting-up of rhizo-filtration pilot plant 
utilizing weed species. Waste water samples 
collected from drain sites: Amkhera, Khairi/ 
Urdua and Kachpura were analysed for 
pollutants. The collected samples were analysed 
for various pollutants.

l OFR trials conducted at Dhanwahi, Mahagawa 
and Bharda, Shahpura and Bhadom villages 
(Jabalpur district) Kalyanpur (Khukham area) in 
wheat crop. Sowing of wheat was done with 
Happy seeder without burning of any residue of 
the previous crop. The results obtained indicated 
that the weed management technology 
prescribed by the DWR was effective in managing 
the weeds and farmers could obtain a higher 
gross return with higher a B:C  ratio. 

l OFR trials were conducted on green gram under 

conservation agriculture at three farmer's fields 
in the Bharda, Nipania and Padaria villages of 
Panagar locality. Result revealed that 
Imazethapyr @ 100 g/ha was effective and gave 
broad spectrum weed control, higher yield, net 
return and B:C ratio as compared to farmers 
practice. 

l OFR trials were undertaken on rice 'Kranti' at 
four farmer's fields in the village Simariya of 
Sihora area. It was found out that recommended 
fertilizer doses along with the application of 
herbicide (pyrazosulfuron 25 g fb bispyribac-Na 
25 g/ha) was more effective and resulted higher 
grain yield, and B:C ratio over farmers' practice.

l OFR trials were undertaken on maize (Hybrid) 
during rainy season of 2014 at eight farmer's 
fields in the village Ragertola (Kundam tehsil). It 
was found that recommended fertilizer doses 
along with the application of herbicide (atrazine 
@ 1.0 kg/ha PE fb one hand weeding at 35 DAS) 
was more effective and resulted higher yield and 
B:C ratio as compared to farmers' practice. 

l Socio-economic studies conducted in DWR 
adopted localities during 2013-14 revealed that 
most of the farmers adopted the rice-wheat 
cropping pattern. Results of OFR programme 
revealed that there is significant improvement in 
productivity and sustainability due to adoption 
of modern agricultural technologies along with 
IWM technologies.

l DWR collaborated with KVKs of Zonal Project 
Directorate (Zone VII) to introduce and 
demonstrate the improved weed management 
technologies for different cropping systems 
through different KVKs across Madhya Pradesh.

l An interface meeting of progressive farmers, 
officers of state departments and scientists was 
organized at DWR on 29/4/2014. Organized 
field day-cum-sanghosthi at Panager, Gosalpur,  
Katni, Sahapura and Narsinghpur localities 
during March 2015. 

l DWR has been recognized as centre of  'Kisan 
Teerth Yojna'  by Govt. of Madhya Pradesh. In 
year 2014-15, more than 5000 farmers from 
different parts of Madhya Pradesh visited DWR 
research farm and interacted with scientists of 
DWR.

l Knowledge Management Service (KMS) through 
SMS for disseminating weed management 
technologies to farmers of the country received 
appreciation. 
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 The Directorate of Weed Research came into 
existence as National Research Centre for Weed 
Science (NRCWS). Functioning of this centre started 
with the joining of Dr. V.M. Bhan as its founder 
Director on 22 April, 1989. This centre was further 
upgraded as Directorate of Weed Science Research on 
23 January, 2009; and again renamed as ICAR- 
Directorate of Weed Research on 26 November, 2014.

  This directorate is a unique institute not only in 
the National Agricultural Research System, but 
probably the only one of its own kind in the whole 
world dealing exclusively with the existing and 
emerging weed problems in different situations and 
systems. Directorate act as a nodal centre for basic, 
strategic and applied research in weed science and 
provide leadership at national level through 
coordinated network programmes with state 
agricultural universities for generating location- 
specific technologies for weed management. Besides, 
trainings to different stakeholders, consultancy, 
collaborative programmes on weed management and 
participatory research at farmers' fields are also being 
undertaken. Directorate obtained the ISO 9001: 2008 
certification by implementing the Quality Manage-
ment System in the organization.

 Jabalpur is one of the most important cities of 
Madhya Pradesh and also known as the cultural 
capital (Sanskardhani) of state. The city is famous for 
its major tourist attractions such as Dhuandhar Falls, 
Bhedaghat and Chausat Yogini Temple, Balancing 
rocks and many others.  It is situated at the center of 
India in the Mahakoshal region and surrounded by a 
spectacular variety of nature including holy river 
Narmada, marble rocks of Bhedaghat and waterfall 
called “Dhuandhar". It falls under the agroclimatic 
region of Kymore plateau and Satpura hills zone. 
Directorate is located on the national highway (NH-7) 

0 0at 23.90 N latitude, 79.58 E longitude and altitude of 
411.78 m above mean sea level and well connected by 
railways (10 km from Jabalpur railway station) and 
airways (23 km from Dumna airport). The climate of 
the region is sub-tropical, with average rainfall of 
1400 mm. Soils are mostly black and crops grown are 
rice, soybean, sugarcane, pigeonpea and blackgram 
during Kharif season, and wheat, chickpea, lentil, pea 
and mustard in Rabi season.

 Over the last 26 years, the Directorate has 
played a pioneering role in weed management at 
national level through its research programmes 

focused on survey and surveillance, development of 
weed management technologies for diversified 
cropping systems, herbicide resistance in weeds, 
biology and management of problem weeds, and 
environmental impact of herbicides. Adoption of 
these technologies has been promoted on large areas 
through on-farm research and demonstrations, which 
has resulted a boost in agricultural productivity and 
livelihood security of the farmers. Efforts are being 
made to address emerging issues related to 
management of weeds in diversified ecosystems, 
threat posed by noxious invasive weeds, parasitic 
weeds, aquatic weeds, changes in weed dynamics in 
climate change scenario, herbicide resistance, 
monitoring of impact of herbicides on environment. 
Considering the challenges ahead, Directorate has 
fully adopted conservation agriculture system for 
sustainable weed management. 

Vision

 Developing innovative, economic and eco-
friendly weed management technologies to contain 
challenges ahead for sustainable agriculture and other 
societal benefits

Mission

 To provide scientific research and technology in 
weed management for maximizing the economic, 
environmental and societal benefits for the people of 
India

Mandate  

l To undertake basic, strategic and applied 
researches for developing efficient weed 
management strategies in different agro-
ecological zones

l To provide leadership at country level in weed 
science and coordinate the network research 
with state agricultural universities for generating 
location-specific technologies for weed 
management in different crops, cropping and 
farming systems

l To act as a repository of information in weed 
science

l To act as a centre for training on research 
methodologies in the area of weed science and 
weed management

l To collaborate with national and international 
agencies in achieving the above mentioned 
objectives

l To provide consultancy 



DWRDWR

ICAR-DWR Annual Report 2014-152

IN
T
R
O
D
U
C
T
IO
N

Organization and Management 

 The Directorate comes under the administrative 
control of the Director. Quinquennial Review Team 
(QRT), Research Advisory Committee (RAC), 
Institute Management Committee (IMC) and Institute 
Research Council (IRC) are other advisory bodies for 
research, teaching/training and extension activities. 
There are 5 major research sections, 4 administrative 
sections, and 12 other units and cells for smooth 
functioning and effective co-ordination. 

Laboratories and Equipments

 The Directorate has dedicated laboratories for 

research work on agronomy, soil science, plant 

physiology, microbiology, pathology, entomology 

and residue analysis. Besides, one central laboratory 

is also in place housing all common equipments like 

ice maker machine, leaf area meter, root scanner, 

spectrophotometers, pH meters, conductivity meters 

and BOD incubators etc. Laboratories at the 

Directorate are well-furnished and equipped with 

modern and sophisticated scientific instruments like 

LC-MS/MS System, GC, HPLC, IRGA, lyophilizer, 

thermal cycler, gel documentation unit, atomic 

absorption spectrometer,  N-auto-analyzer,  

osmometer, solid phase extraction unit, vaccum 

evaporator, UV-visible double beam spectro-

photometer, high speed refrigerated centrifuge, 

HPLC grade water purification system, line quantum 

sensors with data-logger, spectroradiometer etc. 

Sample storage facilities include liquid nitrogen 
ocontainers, ultra freezer (-80 C) and deep freezers (-20 

oC). It has containment facility and two controlled 

environmental chambers to facilitate research under 

controlled environmental conditions. Directorate has 

specialized facilities like Free Air CO  Enrichment 2

(FACE) facility and four open top chambers to study 

possible impact of futuristic climate change on crop-

weed interaction, and phytoremediation unit and 

Mexican beetles rearing unit. The Directorate has a 

well-developed agricultural engineering workshop 

with facilities for repair, fabrication, designing and 

development of weed control tools and implements. 

AKMU, Library and Information centre 

 Agriculture Knowledge Management Unit 
(AKMU) is well equipped with computers, LAN 
facilities, video conferencing facility, color xerox-
cum-printer and plotter. All the scientists and co-
ordination units have been provided with internet 
connection and Wi-Fi connectivity. Library has a total 
collection of 3060 books related to weed science, 20 
Indian- and 4 foreign- journals in its subscription, 
newspapers section and sufficient reading area for 
students and employees. Reprographic and 
documentation facilities have also been created for the 
preparation of documents and reports. One 
information centre has been developed to display the 
updated information regarding weed science 
and management technologies. Directorate's 
publications, prototypes of weed management tools 
and live specimen of weed seeds are also on display 
using sophisticated display systems.
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Library

Farm/containment/ net house /other facilities

 The Directorate possesses 61.5 ha well laid 

fully-irrigated experimental farm well connected 

with approach roads. Whole farm is laser-leveled and 

with an effective drainage systems. Since last two 

years, almost complete farming area has been 

developed as a model for conservation agriculture 

with ample crop diversification. Practice of burning of 

residues of crops/weeds is completely stopped which 

earned a lot appreciation and also adoption at farmers 

fields. Farm is equipped with modern farm 

machineries like high power tractors, small tractor, 

power-weeders, tractor-driven sprayers, laser land-HPLC system

Gel documentation unit 

leveler, happy seeder, no-till seed drill, multi-crop 

seed drill, multi-crop thrashers, tube wells, 

underground irrigation pipelines and sprinkler 

system etc. In addition, Directorate also has 

containment facility, net houses, lysimeters, 

phytoremediation unit, aquatic tanks, runoff tanks for 

studies on herbicides toxicity to non-target 

organisms, biomass composting unit, weed cafeteria 

for in situ demonstration and conservation of weed 

germplasm, and fully developed technology park. 

Technology park

Networking and Collaboration

 Directorate co-ordinates its network 

programmes through All India Coordinated Research 

Project on Weed management (AICRP-WM) which 

has 23 centres at SAUs located in different agro-

climatic zones of the country. Six network 

programmes (viz. Weed surveillance and monitoring, 

Weed biology and physiology, Weed management in 

crops and cropping systems, Management of 

problematic weeds, Herbicide residues and 

environmental quality, and On-farm research and 

impact assessment) are in operation. Besides, 

Directorate also collaborates with other educational 

and research institutions, viz. Jawaharlal Nehru Krishi 

Vishva Vidyalaya, Jabalpur; Rani Durgawati Vishva 

Vidyalaya, Jabalpur; IGKV, Raipur; and other colleges 

from different universities for M.Sc/Ph.D research 

work. Active collaboration has been developed with 

several ICAR Institutes and other research 

organizations like Borlaug Institute for South Asia 

(BISA), herbicide industries, NGOs, National Seed 

Corporation, ZPDs and KVKs. In addition, the 

Directorate has initiated a significant step towards 

more effective collaboration with ICAR institutes and 

SAUs, and nominated five nodal scientists to look after 

the same in the field of weed management and to 

avoid duplication of research in weed management. In 

addition, four adhoc projects also in operation in 

collaboration with universities and institute like IARI. 

Directorate organizes advance training programmes 

on weed management for students, officers of state 

agriculture departments, and scientists of SAUs and 

ICAR institutes. Besides, organization of Farmers' 

field days/sangoshti, Industry day, Education day, 

Foundation day and Scientists-Agriculture Officers-

Farmers interface meetings are the regular features 

since last two years.

Budget during 2014-15 (` in lakhs)

 
(A)

 
Recurring

 

Particulars
 

Plan
 

Non Plan
 

Network project
 

Receipt
 

Expenditure
 

Receipt
 

Expenditure
 

Receipt
 

Expenditure
 

Establishment expenses
  

0.00
 

0.00
 

520.00
 

519.52
 

720.00
 

719.29
 

Pension
 0.00

 
0.00

 
50.00

 
44.90

 
0.00

 
0.00

 
P-Loan &  advances  

0.00  0.00 0.00 0.00 0.00 0.00 
Travelling allowances  4.50  4.17 3.50 3.20 0.00 0.00 

HRD/IT  2.50  2.48 0.00 0.00 0.00 0.00 
Research and operational 

expenses  
91.00  91.01 128.69 161.18 25.00 24.81 

Miscellaneous  expenses  2.00  1.57 5.50 5.31 0.00 0.00 

Tribal Sub -Plan  0.00  0.00 0.00 0.00 0.00 0.00 

Total (A)  100.00  99.23 707.69 734.11 745.00 744.1 

(B) Non-Recurring  

Equipment  28.10  27.84 8.31 8.31 0.00 0.00     

Works  4.39  4.14 0.00 0.00 0.00 0.00 

Library  5.00  5.11 0.00 0.00 0.00 0.00     

Land  0.00  0.00 0.00 0.00 0.00 0.00     

Vehicle  0.00  0.00 0.00 0.00 0.00 0.00     

Livestock
 

0.00
 

0.00
 

0.00 0.00 0.00 0.00
     

Others
 

2.51
 

2.25
 

0.00 0.00 0.00 0.00
     

Total (B)
 

40.00
 

39.34
 

8.31 8.31 0.00 0.00
     

Grand total (A+B)
 

140.00
 

138.57
 

716.00
 

742.42
 

745.00
 

744.10
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Resource generation (` in lakhs)

Particulars  Amount

Contract research  

Consultancy services  

Sale of farm produce  

Others (auction, guest house, use of transport, tender paper, RTI, interests, license fee, 

water charges, dissertation fees, etc.)  

Total  

2.15

0 

27.34

20.58

50.08

Staff position (as on 31.3.2015)

Category  Sanctioned  Filled Vacant 

Scientist  27 16 11 

Technical  23 21 02 

Administrative  13 09 04 

Supporting 22 21 01

Disciplines  
Sanctioned 

 
In Position

 
Vacant

 
PS

 
SS

 
S

 
PS

 
SS

 
S
 

PS
 

SS
 

S
 

Agricultural Biotechnology
 

-
 

01
 

01
 

-
 

01
 

-
 

-
 

- 01
 

Agricultural Chemicals
 

01
 

01
 

01
 

-
 

01
 

01
 

01
 

- -
 

Agricultural Economics
 

-
 

-
 

01
 

-
 

-
 

-
 

-
 

- 01
 

Agricultural Entomology
 

-
 

01
 

-
 

-
 

01
 

-
 

-
 

- -
 

Agricultural Extension
 

-
 

01
 

01
 

-
 

01
 

-
 

-
 

- 01
 

Agricultural Microbiology
 

-
 

-
 

01
 

-
 

-
 

01
 

-
 

- -
 

Agricultural Statistics 
 

-
 

-
 

01
 

-
 

-
 

01
 

-
 

- -
 

Agronomy
 

02
 

01
 

03
 

-
 

01
 

02
 

02
 

- 01
 

Economic Botany & Plant 

Genetic Resources  
-  01  01 - - 01 - 01 - 

Farm Machinery and Power -  -  02 - - - - - 02 

Plant Pathology  -  01  - - 01 - - - - 

Plant Physiology  01  01  - 01 01 - - - - 

Soil Science  -  01  01 - 01 01 - - - 

Plant Biochemistry  -  -  01 - - - - - 01 

Total
 

04
 

09
 

14
 

01
 

08
 

07
 

03
 

01
 

07
 

Discipline-wise staff position

PS – Principal Scientist, SS – Senior Scientist, S – Scientist
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ICAR - Directorate of Weed Research  

ORGANOGRAM

Research Advisory 
Committee

DIRECTOR
Quinquennial 
Review Team 

Institute  
Research 
Council

Institute 
Management 
Committee

Research 
Sections 

AICRP-WM 
Centres 

Administration Management 

Agronomy

Weed Biology 
and

Physiology 

Biological 
Weed 

Management

Soil Science
and

Residue Chemistry 

Social Sciences 
and Transfer 

of Technology

PAU, Ludhiana 
CCSHAU, Hisar
RAU, Pusa
AAU, Anand 
HPKV, Palampur
BAU, Ranchi
GBPUAT, Pantnagar 
IGKV, Raipur

CSAUAT, Kanpur *
NDUAT, Faizabad 

VB, Sriniketan *
AAU, Jorhat
RVSKVV, Gwalior
BSKV, Dapoli
OUAT, Bhubaneshwar

 RAU, Bikaner * 

MAU, Parbhani * 

UAS, Bengaluru 

UAS, Dharwad * 

KAU, Thrissur 
TNAU, Coimbatore
ANGRAU, Hyderabad

Audit and 
Accounts

Store and Purchase

Establishment

Cash and Bill

PME Cell

RFD Cell

ITM Unit

AKM Unit

Library and 

Documentation

Research Farm 

Farm Machinery 

and Workshop

Rajbhasha Cell

IJSC

Grievance Cell

Women Cell

Security

* Centres closed during 2014-2015
** New centres opened during 2015-16

PDKV, Akola**
CAU, Pasighat**
UAS, Raichur**
MPUAT, Udaipur**
SKUAST, Jammu**
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Chapter - 1

 Weed problems have increased with high-input 
agriculture. These necessitate continuous monitoring 
and upscaling of weed management strategies on a 
long-term basis. Conservation agriculture is being 
talked of as a new paradigm in resource management 
research but weeds are a serious problem in such a 
system. Diversification and continuous cropping 
have largely changed the weed communities and, in 
some cases, these become resistant to commonly used 
herbicides. Therefore, use of the herbicides has to be 
investigated in a system perspective. Weed 
population density and biomass production may be 
markedly reduced using crop rotation (temporal 

DEVELOPMENT OF SUSTAINABLE WEED MANAGEMENT PRACTICES IN 
DIVERSIFIED CROPPING SYSTEMS

Sub-programmes  Experiments  Associates 
1.1 Weed management 

under long term 

conservation   

agriculture systems 

1.1.1   Long term impact of herbicides in rice -

wheat-green gram sequence under 

conservation agriculture systems  

V.P. Singh, K.K. Barman,  
Raghwendra  Singh,  Dibakar Ghosh,  
P.P. Choudhury, C. Sarathambal, 
Yogita Gharde and A.R. Sharma 

1.1.2   Long term impact of weed control 

measures in DSR -based crop ping 

systems under conservation 

agriculture  

V.P. Singh, K.K. Barman,  
Raghwendra  Singh, Dibakar Ghosh,   
P.P. Choudhury, C. Sarathambal, 
Yogita Gharde and A.R. Sharma 

1.1.5   Long term impact of herbicides in 

soybean -wheat-green gram sequence 

under conser vation agriculture 

systems  

V.P. Singh, K.K. Barman,  
Raghwendra  Singh, Dibakar Ghosh,  
P.P. Choudhury, C. Sarathambal, 
Yogita Gharde and A.R. Sharma 

1.1.6   Long term impact of weed control 

measures in maize-wheat-green gram 

cropping systems under conservation 

agriculture  

R.P. Dubey, K.K. Barman,  
C. Sarathambal, P.P. Choudhury and
A.R. Sharma

  

1.1.7   Long term impact of weed control 

measures in maize-chickpea-cropping 

systems under conservation 

agriculture  

Dibakar Ghosh, V.P. Singh,  
Raghwendra Singh,   

P.P. Choudhury, C. Sarathambal  

 K.K. Barman and A.R. Sharma 

1.1.8   Long term impact of weed control 

measures in cotton -wheat cropping 

systems under conservation 

agriculture  

Raghwendra Singh,   Dibakar Ghosh, 

V. P. Singh, P. P. Choudhury  

K. K. Barman and  C. Sarathambal 

1.2 System-based 

approach to weed 

management 

1.2.4   Effect of crop establishment techniques 

and weed management practices on 

growth and yield of rice under rice–

wheat cropping system  

Raghwendra Singh,   V P Singh, 

 Dibakar Ghosh and  K K Barman. 

 1.2.5  Long term effect of weed management 

practices on weed dynamics and crop 

productivity in soybean -wheat 

cropping system  

R.P. Dubey,  K.K. Barman,  

P.P. Choudhury and C. Sarathambal 
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Sub-programmes
 

Experiments
 

Associates
 

1.2.6    Cropping system approach for weed 

management in mango orchard  
R.P. Dubey,  K.K. Barman,  and  

C. Sarathambal 

1.3 Improving input use 

efficiency through 

 efficient weed 
management 

1.3.7    Deciding optimum dose of herbicides in 

mixture using dose response curve  
Yogita Gharde, Dibakar Ghosh and
Raghwendra Singh

  

 

 

1.3.10 Weed management in sunflower  R. P. Dubey 

1.3.8    Leguminous intercropping for weed
            management in maize

1.3.9    Scsbania and biogar slurry M weed
            infistation and yield of rice

K.K. Barman

K.K. Barman

1.1 Weed management under long-term  
 conservation agriculture systems

1.1.1 Weed management in rice-wheat-green gram 
 cropping systems under conservation 
 agriculture

 A long-term experiment on the effect of crop 
establishment techniques and weed control measures 
under conservation agriculture system has been 
initiated from 2012 to monitor weed dynamics, crop 
productivity, herbicide residues, and to study C-
sequestration, changes in physico-chemical and 
biological properties of soil health under rice-based 
and non-rice-based cropping systems. Total eight 
treatments consisting of five establishment methods 
viz., (i) CT(DSR)+S-CT (Wheat)-ZT (greengram), (ii) 
CT(DSR)+S+R-CT(wheat)+R-ZT (greengram)+R, (iii) 
ZR (DSR)+S-ZT (wheat)-ZT (greengram), (iv) ZT 
(DSR)+S+R-ZT (wheat)+R-ZT (greengram)+R, (v) 
CT(TPR)-CT (wheat) and three weed control 
measures viz., continuous use of bispyribac-
sodium+pre-sowing  non-selective herbicides in ZT, 
rotational use of herbicides + pre-sowing non-
selective herbicides in ZT, and unweeded (control) as 
sub plots were laid out in split plot design with three 
replications.

Rice 

 Dominant weed flora in rice were: Echinochloa 
colona, and Dinbera retroflexa among grasses; Physalis 
minima, and Ceasulia axillaris among broadleaved 
weeds; and Cyperus iria among sedges. Different crop 
establishment techniques significantly influenced the 
emergence of different weed flora, and as well as total 
weed population and dry matter accumulation at 60 
DAS (Table 1.1). Significantly lowest density of E. 
colona was recorded under ZT (DSR)+S with retention 
of previous season crop residue compared to CT 
(DSR) or CT (TPR). Whereas, significantly lowest 
population of D. retroflexa was recorded either with 

CT (DSR) or ZT(DSR) with incorporation/retention of 
previous season crop residue. ZT (DSR)+S without 
crop residue recorded significantly higher population 
of C. axillaris. CT (TPR) or CT (DSR) in absence of 
previous season crop residue recorded lowest 
population of P. minima during rice. So far as the total 
weed population and weed dry matter accumulation 
is concerned, lowest total weed density as well as 
weed dry biomass was recorded with CT (TPR. 
However, CT (DSR) being at par with ZT (DSR) + 
retention of residue of previous season crop recorded 
lower density and weed dry matter production 
compared to the same crop establishment without 
previous season crop residue.  Amongst the weed 
control measures, rotational use of herbicide + pre-
sowing non-selective herbicides in ZT recorded 
significantly lowest weed population and weed dry 
matter over weedy check.  

 Different crop establishment techniques 
influenced significantly the crop parameters viz., 
plant height, effective tillers, panicle length, and grain 
yield of rice. Significantly higher plant height and 
panicles per running m row were recorded with ZT 
(DSR) + previous crop residue. However, highest 
panicle length (21.0 cm) and grains/panicle (122) was 
recorded under CT (TPR). Highest grain yield of rice 
was recorded with CT-TPR (4.3 t/ha) which was 
significantly higher over rest of the crop 
establ ishment techniques.  However,  crop 
establishment technique for DSR, ZT (DSR)+ S+ 
previous season crop residue provided significantly 
higher plant height, panicles per row length, panicle 
length, and as well as grain yield of rice compared to 
CT (DSR)+S+ crop residue. Amongst weed control 
treatments, rotational use of herbicide at 25 DAS being 
statistically  at par with continuous use of bispyribac-
sodium 25 g/ha, recorded significantly higher grain 
and straw yield of rice compared to weedy check 
(Table 1.2). 

diversification) and intercropping (spatial 
diversification) strategies. Weed management 
practices strongly influence use efficiency of other 
production factors like water, nutrients etc. Further, 
herbicide use efficiency is also influenced by 
adjuvants as well as other pesticides. In recent years, 
several low dose high potency herbicide molecules 
have become available, for which, spraying machines 
and techniques need to be standardized. Hence, this 
research programme has been initiated since 2012 to 
address these issues and develop sustainable weed 
management practices in diversified cropping 
systems.
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Table 1.1: Weed density and weed dry matter production in rice as influenced by different tillage systems and weed 
 management measures (2014)

Treatment Density 
2

(no./m )  Total  Weed dry 
weight 

2(g/m )  

E. 
colona  

D. 
retroflexa  

P. 
minima 

C. 
axillaris 

C. 
iria

 

Tillage and crop establishment  
CT (DSR) + S –  CT (wheat) –  ZT 

(greengram)  

2.9  
(7.9)  

2.2 
(4.3)  

0.7 
(0.0) 

3.2 
(9.7) 

2.2 
(4.3) 

5.2 
(26.5) 

6.5 
(41.8) 

CT (DSR) + R + S –  CT (wheat) 

+ R –ZT (greengram) + R  

2.2  
(4.3)  

1.1 
(0.7)  

0.9 
(0.3) 

0.9 
(0.3) 

3.9 
(14.7) 

4.8 
(22.5) 

4.9 
(23.5) 

ZT (DSR) + S –  ZT (wheat) –  ZT 

(greengram)  

2.8  
(7.3)  

2.3 
(4.8)  

1.2 
(0.9) 

1.3 
(1.2) 

4.5 
(19.8) 

5.5 
(29.8) 

6.6 
(43.1) 

ZT (DSR) + R +  S –  ZT (wheat) + 

R –ZT (greengram) + R  

1.9  
(3.1)  

1.3 
(1.2)  

1.2 
(0.9) 

0.9 
(0.3) 

3.3 
(10.4) 

5.1 
(25.5) 

5.4 
(28.7) 

CT(TPR) –  CT (wheat)  2.2  

(4.3)  

2.1 

(3.9)  

0.7 

(0.0) 

0.7 

(0.0) 

2.0 

(3.5) 

3.6 

(12.5) 

4.4 

(18.9) 

LSD (P=0.05)  0.8  0.6 0.4 0.4 0.6 0.7 1.3 

Weed management  

Weedy check  4.5  

(19.8)  
2.2 

((4.3)  
1.3 

(1.2) 
1.1 

(0.7) 
7.3 

(52.8) 
9.5 

(89.8) 
11.2 

(125.0) 

Continuous bispyribac + pre -

sowing non -selective herbicides 

in ZT  

1.1  

(0.7)  
1.6 

(2.1)  
0.8 

(0.1) 
1.8 

(0.1) 
1.4 

(1.5) 
2.7 

(6.8) 
3.1 

(9.1) 

Herbicide rotation  1.6  

(2.1)  
1.6 

(2.1)  
0.7 

(0.0) 
1.3 

(1.2) 
0.9 

(0.3) 
2.3 

(4.8) 
2.4 

(5.3) 

LSD (P=0.05)  0.8  0.3 0.3 0.2 0.7 0.5 1.0 

DSR – direct-seeded rice, TPR – transplanted rice, S – Sesbania brown manuring, CT – conventional tillage, ZT – zero tillage, R – residue, 

*Data subjected to √x+0.5 transformation. Figures in parentheses are original values.

Table 1.2: Crop growth and grain yield of rice as influenced by different tillage systems and weed management 
 measures (2014)

Treatment
 Plant 

height 
(cm) 

Panicles/ 
running m 

row 

Panicle 
length 
(cm) 

Grains/
panicle

100
grain 

weight 
(g)

Grain 
yield 
(t/ha) 

Straw 
yield 
(t/ha) 

Tillage and crop establishment  

CT (DSR) + S – CT (wheat) – ZT (greengram) 54.2 42.7 18.7 93.7 2.14 3.0 4.4 

CT (DSR) + R + S – CT (wheat) + R-ZT
(greengram) + R  

53.9 51.7 18.7 84.9 2.19 3.1 4.4 

ZT (DSR) + S – ZT (wheat) – ZT (greengram) 57.9 50.3 19.5 93.8 2.28 3.1 4.4 

ZT (DSR) + R + S – ZT (wheat) + R-ZT 
ZT (greengram) + R  

60.1 52.1 20.0 105.0 2.32 3.3 4.5 

CT(TPR) –
 
CT (wheat)

 
60.1

 
46.6

 
21.8

 
122.0

 
2.26

 
4.3

 
5.3

 
LSD (P=0.05)  1.5 1.9 1.2 13.8 0.11 0.26 0.3 

Weed management  

Weedy check 55.5 36.2 18.1 87.0 2.22 2.0 3.5 

Continuous bispyribac + pre-sowing
non-selective herbicides in ZT 

56.2 54.5 20.9 108.6 2.23 3.7 4.8 

Herbicide rotation 60.1 55.3 20.2 104.0 2.26 4.3 5.6 

LSD (P=0.05) 1.4 2.1 0.7 8.5 0.07 0.1 0.2

DSR – direct-seeded rice, TPR – transplanted  rice,  S – Sesbania brown manuring, CT – conventional tillage, ZT – zero tillage, R – residue

Wheat

 Dominant weed flora in wheat were Phalaris 
minor and Avena ludoviciana  among grasses, and 
Medicago denticulata, Chenopodium album and Lathyrus 
aphaca amongst  broad-leaved weeds. Different crop 
establishment methods influenced significantly the 
distribution of weed flora. Significantly lowest 
population of P. minor and C. album was noticed in ZT 
(DSR)+S+R-ZT (wheat), statistically at par with ZT 
(DSR)+S-ZT (wheat) over CT (DSR/TPR)-CT (wheat). 
On the other hand, lowest A. ludoviciana population 
was recorded with CT (TPR)-CT (wheat) and CT 
(DSR)-CT (wheat), respectively. However, CT/ZT 
(DSR)+S+R-CT/ZT (wheat) recorded significantly 
lowest population of M. denticulata. Whereas, 
significantly lowest weed population and weed dry 
matter was recorded with CT (wheat) sown after CT 
(DSR). Amongst weed control measures, significantly 
lowest population and weed dry biomass was 
recorded with recommended herbicide + pre-sowing 

Table 1.3:  Weed density and weed dry matter production in wheat as influenced by different tillage systems and weed 
management measures (2013-14)

Treatment Density (no./m2) Weed dry 
weight 

2
(g /m )

 P. 
minor

 A. 
ludoviciana 

M. 
denticulata 

L. 
aphaca

 C.  
album 

Total 

Tillage and crop establishment 

CT (DSR) + S – CT 
(wheat) – ZT 
(greengram) 

4.6 
(20.7) 

1.1 
(0.7) 

8.1 
(65.1) 

1.7 
(2.4) 

5.2 
(26.5) 

11.2 
(124.9) 

5.1 
(25.5) 

CT (DSR) + R + S – CT 
(wheat) + R –ZT 
(greengram) + R 

4.9 
(23.5) 

1.1 
(0.7) 

6.4 
(40.5) 

3.1 
(9.1) 

3.3 
(10.4) 

8.9 
(78.7) 

5.2 
(26.5) 

ZT (DSR) + S – ZT 
(wheat)– ZT 
(greengram) 

3.5 
(11.8) 

4.6 
(20.7) 

9.2 
(84.1) 

3.6 
(12.5) 

2.5 
(5.8) 

13.0 
(168.5) 

7.0 
(48.5) 

ZT (DSR) + R + S – ZT 
(wheat) + R –ZT 
(greengram) + R 

2.4 
(5.3) 

3.2 
(9.7) 

7.2 
(51.3) 

3.3 
(10.4) 

2.4 
(5.3) 

10.0 
(99.5) 

7.0 
(48.5) 

CT(TPR) – CT (wheat) 4.4 
(18.9) 

0.7 
(0.0) 

6.3 
(39.2) 

3.1 
(9.1) 

6.4 
(40.5) 

11.7 
(136.4) 

4.7 
(21.6) 

LSD (P=0.05) 1.6 0.5 1.6 1.1 2.2 1.4 2.0 

Weed management 

Weedy check 4.6 
(20.7) 

2.3 

 

10.9 

 

2.9 

 

4.0 

 

13.5 

 

9.7 

 

Recommended 
herbicide  + pre-
sowing non-selective 
herbicides in ZT 

2.6 
(6.3) 

2.7 
(6.8) 

5.9 
(34.3) 

1.8 
(2.7) 

5.9 
(34.3) 

10.1 
(101.5) 

3.6 
(12.5) 

Recommended 
herbicide + manual / 
mechanical weeding   

4.7 
(21.6) 

1.4 
(1.5) 

5.5 
(29.8) 

4.2 
(17.1) 

1.9 
(3.1) 

9.3 
(86.0) 

4.0 
(15.5) 

LSD (P=0.05) 1.1 0.6 1.0 0.8 1.0 0.8 1.1 

DSR – direct-seeded rice, TPR – transplanted  rice,  S – Sesbania brown manuring, CT – conventional tillage,  ZT – zero tillage, R – residue, 

*Data subjected to √x+0.5  transformation. Figures in parentheses are original values.

non-selective herbicide in ZT, statistically at par with 
IWM (Table 1.3).

 Yield attributes and yield of wheat were also 
influenced significantly due to different crop 
establishment techniques. Higher plant height of 
wheat was recorded under ZT (wheat) compared to 
other crop establishment techniques. Significantly 
higher spikes per m row length was recorded with 
CT/ZT (DSR)-wheat compared to CT (TPR)- wheat 
(Table 1.4). The wheat grown after direct seeded rice 
combined with either crop residue incorporation or 
retention significantly produced higher grain yield of 
wheat in both CT/ ZT (wheat). However, highest 
grain yield of wheat (4.13 t/ha) was recorded in ZT 
(DSR)+S+R-ZT (wheat). Amongst weed control 
treatments, application of recommended herbicides + 
pre-sowing non-selective herbicide in ZT produced 
significantly higher grain yield over herbicide + 1 HW 
and weedy check, respectively. 
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Table 1.4: Yield attributes and grain yield of wheat as influenced by different tillage systems and weed management 
 measures (2013-14)

Treatment  Plant 

height 

(cm)  

Spikes/m  
row 

length 

Grains/  
spike 

100-grain 

weight (g ) 

Grain yield 

(t/ha)  

Straw 

yield 

(t/ha) 

Tillage and crop establishment  
CT (DSR) + S – CT (wheat) – ZT (greengram)  

 77.4  63.3  53 4.36 3.86 8.01 

CT (DSR) + R + S – CT (wheat) + R – ZT 
(greengram) + R  

78.6  62.4 50 4.37 3.84 9.69 

ZT (DSR) + S – ZT (wheat) – ZT   

(greengram)  

81.6  59.6 46 4.44 3.89 8.51 

ZT (DSR) + R + S – ZT (wheat) + R – ZT 

(greengram) + R  

81.5  63.4 48 4.43 4.13 7.93 

TPR –  CT (wheat)  78.8  54.9 51 4.75 3.59 8.16 

LSD (P=0.05)  NS  5.5 4 NS 0.2 2.05 

Weed management  

Weedy check  80.5  50.6 46 4.46 3.28 7.22 

Recommended herbicide  + pre-sowing 

non-selective herbicides in ZT  
78.9  66.1 54 4.53 4.44 9.38 

Recommended herbicide + manual / 

mechanical weeding   

79.4  65.3 50 4.42 3.85 8.78 

LSD (P=0.05) NS  3.1 2 0.1 0.13 1.38 

DSR – direct-seeded rice, TPR – transplanted rice,  S – Sesbania brown manuring, CT – conventional tillage, ZT – zero tillage, R – residue

Microbial activity of soil as influenced by weed 
management and tillage practices under long 
term conservation agriculture

DSR-wheat-greengram (2013-14)

 Soil microbes such as fungi, actinobacteria and P 
solubilizers were significantly influenced by tillage 
practices (Table 1.5). Among the different tillage 
practices higher number of bacterial (8.5 log cfu/g 
soil), fungal (5.0 log cfu /g soil), actinobacteria (5.5 log 
cfu /g soil) and diazotrophs population (6.9 log cfu /g 

Treatment  Basic and functional microbial groups (log cfu /g dry weight of soil) Soil enzyme 
activity 

Bacteria  fungi  Actino 
bacteria 

Diazotrophs Nitrite 
oxidizers 

P-
solubilizers 

Dehydrogenase (µg 
TPF/g soil/24 hr) 

Tillage and crop establishment  

DSR-CT+S-CT-ZT  7.7  3.5  4.4 6.6 5.4 5.8 34.3 

DSR-CT-R+S-CT+R-
ZT+R  

7.5  3.9  4.7 6.8 5.8 4.3 35.4 

DSR-ZT+S-ZT-ZT  7.7  4.5  4.9 6.7 6.4 5.3 36.4 

DSR-ZT+R+S-ZT-ZT  8.5  5.0  5.5 6.9 6.3 4.9 35.1 

Transplanted rice-CT 7.8 3.0 4.5 6.1 5.4 4.3 31.2

LSD(P=0.05)  1.10  0.61  0.68 0.96 0.87 0.74 4.9 

Weed management  

 

Weedy check  7.9  4.1  4.8 6.7 5.8 4.8 33.8 
Cont.use of bispyribac 
sodium 25g/ha  

8.02  4.1  4.9 6.6 5.9 4.9 34.6 

Non-continuous use of 
herbicide  

7.6  4.3  5.2 6.6 5.9 5.1 33.7 

LSD (P=0.05)  0.76  0.38  0.47 0.63 0.54 0.49 3.32 

Table 1.5: Tillage and weed management practices on soil microbial activity under DSR-wheat-greengram

Treatment Soil respiration 

(mg CO2 /h) 
SOC 

(%) 
Available N 

(kg/ha)

DSR -CT+S -CT -ZT
 

5.04 0.63
 

156.8

DSR -CT -R+S -CT+R -ZT+R
 

5.57 0.65 164.6

DSR -ZT+S -ZT -ZT
 

4.06 0.67
 

164.6

DSR -ZT+R+S -ZT +R -ZT +R

 

5.06 0.72

 

163.1

CT (TPR) -CT

 

4.42 0.53

 

130.7

LSD ( P= 0.05) 0.87 0.10 21.7

Table 1.6:  Effect of resource conservation technologies on  
soil health parameters under DSR-wheat-
greengram system

Herbicide residue studies

 Straw and grain samples of rice after harvest 

were extracted in suitable solvents following 

standard protocol. Extracts were cleaned up 

chromatographically and analysed by LC-MS/MS. 

No residue of bispyribac-sodium and fenoxaprop was 

detected on mass spectra. Straw and grain samples of 

wheat after harvest were extracted in suitable solvents 

following standard protocol. Extracts were cleaned 

up and analysed chromato-graphically and residues 

of clodinafop, metsulfuron-methyl and sulfosulfuron 

were below detectable limit. Similarly, residues 

pendimethalin and metribuzin, and pendimethalin 

and isoproturon were not detected in pea seed and 

mustard seed, respectively.

1.1.2 Weed management in DSR-based cropping 
 systems under conservation agriculture

 Total fifteen treatments consisting of five 

establishment methods viz., (i) CT(DSR)-CT 

(mustard/chickpea/winter maize–ZT (greengram), 

(ii) CT (DSR) +R–ZT+R (mustard/chickpea/winter 

m a i z e ) – Z T + R  ( c o w p e a / g r e e n g r a m ) ,  ( i i i )  

ZT(DSR)–CT (mustard/chickpea/winter maize)–ZT 

soil) were observed in DSR-ZT+R+S. Higher nitrite 
oxidizer (6.4 log cfu/g soil) were observed in DSR-
ZT+S followed by DSR-ZT+R+S-ZT-ZT (6.3 log cfu /g 
soil). While, higher phosphorus solubilizers (5.8 log 
cfu/g soil) were observed in DSR-CT+S. Weed 
management practices did not have any significant 
impact on soil functional groups. However, among 
the weed management practices, the continuous use 
of bispyribac sodium (25 g/ha) treatments showed 
higher microbial activity as compared with other 
treatments.

(greengram), (iv) ZT(DSR)+R–ZT+R (mustard/ 

chickpea / winter maize)–ZT+R (greengram), and (v) 

CT(TPR)–CT (mustard/chickpea/winter maize), as 

main plots; three cropping systems viz., DSR-

Mustard, DSR-Chickpea and DSR-winter maize as 

sub plot treatments; and three weed control measures 

viz., recommended herbicides, integrated weed 

management (herbicide + mechanical/manual 

weeding) and unweeded (control) as sub-sub plots 

were laid out in split-split plot design with three 

replications.

 Predominant weed species in rice were 

Echinochloa colona and Dinebra retroflexa among 

grasses; Caesulia axillaris and Alternanthera sessilis 

among broadleaved weeds; and Cyperus iria among 

sedges. There was significant effect on weed flora 

distribution, total weed population and weed dry 

matter production due to different crop establishment 

techniques. Significantly lowest E. colona and D. 

retroflexa was recorded with transplanted rice. 

Whereas, adoption of zero tillage for direct-seeded 

rice + retention of previous season crop residues 

recorded lower population of C. iria and P. minima 

compared to adoption of conventional tillage for 

transplanting. Significantly lowest weed growth 

(density and dry biomass) and highest grain yield of 

rice were recorded with adoption of conventional 

tillage for transplanting, which was at par with the 

adoption of ZT (DSR) (Table 1.7). Amongst direct-

seeding of rice, adoption of zero tillage for seeding of 

rice produced higher grain yield than conventional 

tillage. Different cropping systems also significantly 

influenced the weed distribution, weed dry matter 

production and grain yield of rice. Significantly 

lowest population of E. colona and C. iria was noticed 

with DSR-Winter maize cropping system. Similarly, 

lowest weed biomass and highest grain yield of rice 

was recorded under DSR-Winter maize and DSR – 

Mustard, respectively. Amongst weed control 

treatments, post-emergence application bisphyribac-

sodium @ 25 g/ha recorded lowest weed growth and 

highest grain yield of rice, which was statistically at 

par with application of recommended herbicide 

followed by 1 HW at 40 DAS (Table 1. 7).

 Dominant weed flora in chickpea, mustard and 

winter maize were: Phalaris minor and Avena 

ludoviciana among grasses, and Medicago hispida, 

Lathyrus sativa and Chenopodium album among 

broadleaved weeds. Different crop establishment 

techniques significantly influenced the weed flora 

distribution, total weed density and weed dry 

biomass production during Rabi season. Significantly 

Soil health parameters

 Soil health parameters, viz. soil respiration, 
soil organic carbon (SOC) and available N content 
were significantly affected by tillage and crop residue 
treatments. ZT+S-ZT-ZT showed significantly lower 
total microbial activity than in CT+S-CT-ZT sequence.  
Crop residue recycling increased microbial activity in 
soil, but the increase was more prominent under ZT 
than in CT.  The organic C and available N contents of 
the soil were significantly higher under ZT+S-ZT-ZT, 
ZT+S+R-ZT-ZT and CT+S+R-CT-ZT treatments, 
compared to transplanted rice-CT.  overall, the results 
indicated that resource conservation technologies 
improved soil health over traditional practice of 
transplanted rice – CT system.  No effect of weed 
management practices were observed on these soil 
health parameters (Table 1.6).
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Table 1.7: Weed growth and grain yield of rice as influenced by different crop establishment techniques and weed 
 management measures under rice-based cropping systems (2013-14)

Treatment  Weed density 
(Number/m2) 

Weed dry weight 
(g/m2) 

Yield (t/ha) 

Kharif Rabi Kharif Rabi Rice Rice equivalent 

 
Tillage and crop establishment

 
CT (DSR) + S – CT – ZT   6.29  

(39.06 )
 

13.31 
(171.90)

 

8.18 
(66.41)

 

8.29 
(68.22)

 

2.92 3.9 

CT (DSR) + S + R – CT + R – ZT  6.58  
(42.80)

 

14.16 
(200.00)

 

7.43 
(54.70)

 

8.37 
(69.56)

 

3.17 4.1 

ZT (DSR) + S - ZT - ZT 6.67  
(43.99)  

15.54 
(241.00) 

9.55 
(90.70) 

9.97 
(98.90) 

3.14 4.1 

ZT (DSR) + S + R - ZT +R - ZT 5.51  
(29.86)  

14.37 
(206.00) 

7.58 
(60.34) 

8.87 
(78.18) 

3.46 4.1 

CT (TPR) - CT  4.24  
(17.48)

 

12.88 
(165.40)

 

4.48 
(19.57)

 

7.51 
(55.90)

 

3.65 3.6 

LSD (P= 0.05)  0.97  0.83 1.53 1.13 0.09 0.10 

Cropping system  

DSR - Pea  6.21  

(38.06)  

15.15 

(229.00) 

7.47 

(55.30) 

8.50 
(71.75) 

3.05 3.1 

DSR - Mustard  6.60  
(43.06)  

17.50 
(305.75) 

7.69 
(58.64) 

8.48 
(71.41) 

3.61 3.2 

DSR - Winter maize  4.77  

(22.25)  
9.50 

(89.75) 
7.17 

(50.90) 
8.82 

(77.29) 
3.15 5.6 

LSD (P=0.05)  0.85  0.57 0.85 0.67 0.06 0.14 

Weed control   

Weedy check 12.27  

(150.05)  
19.36 

(374.69) 
16.24 

(263.24) 
12.78 

(162.82) 
2.42 3.0 

Herbicide 2.37  

(5.12)  

12.78 

(162.83) 

2.35 

(5.02) 

7.78 

(60.02) 

3.77 4.0 

Herbicide + HW 3.00  

(8.50)  
10.02 

(99.90) 
3.73 

(13.41) 
5.26 

(27.17) 
3.62 4.7 

LSD (P=0.05) 0.73  0.72 0.88 0.62 0.06 0.09 

DSR – direct-seeded rice, TPR – transplanted  rice,  S – Sesbania brown manuring, CT – conventional tillage, ZT – zero tillage, R – residue, 

*Data subjected to √x+0.5 transformation. Figures  in parentheses are original values.

 Significantly highest rice equivalent yield (4.1 
t/ha) was obtained with adoption of conventional/ 
zero tillage + of previous season crop residues over 
CT (TPR)-CT crop establishment techniques. 
Amongst cropping systems, significantly lowest 
population of M. denticulata, P. minor, and L. aphaca 
were recorded under DSR – winter maize cropping 
system. However, lowest population of A. ludoviciana 
and C. album was recorded with DSR – mustard 
system.  Different cropping systems did not influence 
significantly the total weed dry biomass production. 
So far rice equivalent yield is concerned; significantly 

Treatment Soil 

respiration 

(mg CO2 /h)
 

SOC 

(%) 
Available N 

(kg/ha)

DSR -CT+S -CT -ZT
 

1.72
 

0.64
 

145

DSR -CT -R+S -CT+R -ZT+R
 

2.38
 

0.72
 

154

DSR -ZT+S -ZT -ZT
 

1.63
 

0.63
 

152

DSR -ZT +R+S -ZT+R -ZT+R

 

2.12

 

0.71

 

159

CT (TPR) -CT

 

2.07

 

0.60

 

135

LSD (P=0.05) 0.40 0.10 12

Table 1.8:  Effect of resource conservation technologies on 
soil health parameters under DSR- based 
cropping system

 The observation was recorded on the effect of 
crop establishment techniques and weed 
management practices on nodulation in pea in the 
DSR-pea-green gram system. Compared to DSR-
CT+S-CT-ZT (CTS), nodulation in pea was higher 
under DSR-ZT+S-ZT-ZT (ZTS). Crop residue 
recycling increased nodulation, but the increase was 
more prominent between DSR-ZT+S-ZT-ZT and 
DSR-ZT+R+S-ZT-ZT (ZTSR) than between DSR-

Figure 1.1: Effect of crop establishment techniques and 
weed management practices on nodulation in pea. 

lowest population C. album, L. sativa and P. minor 

were recorded with adopting conventional tillage for 

sowing of Rabi crops without previous season crop 

residues. However, adoption of conventional tillage 

for transplanting recorded lower population of A. 

ludoviciana and M. hispida.

highest yield was recorded under DSR – winter maize 
cropping system over rest of the cropping system 
(Table 1.7). Amongst weed control treatments 
integrated weed management produced significantly 
higher rice equivalent yield (4.7 t/ha) than weedy 
check (3.0 t/ha).  

Soil health parameters

 The observations recorded on soil health 
parameters, viz. soil respiration, soil organic carbon 
(SOC) and available N content were significantly 
affected by tillage and crop residue treatments.  The 

lowest soil respiration was recorded in DSR-ZT+R+S-
ZT-ZT and it was statistically similar to DSR-CT+S-
CT-ZT. Crop residue recycling significantly increased 
CO  evolution from soil in both CT and ZT indicating 2

greater microbial activity in presence crop residue.   
Lowest SOC content was recorded in CT (TPR)-CT 
and it was statistically similar to DSR-CT+S-CT-ZT 
and DSR-ZT+S-ZT-ZT, but significantly lower than 
that as observed under DSR-CT+R+S-CT-ZT and 
DSR-ZT+R+S-ZT-ZT.  Similarly, available N content 
was also lowest in CT (TPR)-CT and it was 
significantly lower than that recorded under DSR-
ZT+S-ZT-ZT, DSR-ZT+R+S-ZT-ZT and DSR-
CT+R+S-CT-ZT.  This indicated that the resource 
conservation technologies had beneficial effect on soil 
health compared to CT (TPR) –CT (Table 1.8). 

CT+S-CT-ZT and DSR-CT+R+S-CT-ZT (CTSR).  
Significantly higher nodule count was recorded in 
metribuzin treatment, compared to pendimethalin 
and weedy treatments.  The overall results showed 
that the RCTs like ZT and crop residue recycling 
favoured nodulation, and metribuzin was safer than 
pendimethalin in terms of pea nodulation (Figure 1.1)

Herbicide residue studies

 Straw and grain samples of rice after harvest 
were extracted in suitable solvents following 
standard protocol.  Extracts were cleaned up 
chromatographically and analysed by LC-MS/MS. 
No residue of bispyribac-sodium, 2,4-D and 
fenoxaprop was detected on mass spectra.

1.1.5 Weed management in soybean-wheat-
 greengram cropping systems under  
 conservation agriculture

 A long-term field experiment on the effect of 
crop establishment techniques and weed 
management under conservation agriculture was 
initiated from April, 2013 with the objectives to 
monitor weed dynamics, crop productivity, herbicide 
residues, C-sequestration, physico-chemical and 
biological properties of soil under soybean-wheat 
cropping system. Total  f i f teen treatment 
combinations consisting of five establishment 
methods viz., (i) CT(soybean)-CT (Wheat), (ii) 
CT(soybean)-ZT (Wheat)-ZT (greengram), (iii) ZT 
(Soybean)+R-ZT (wheat)-ZT (greengram), (iv) ZT 
(soybean)-ZT (wheat)+R-ZT (greengram), (v) ZT 
(soybean) + R-ZT (wheat)+R-ZT (greengram)+R; and 
three weed control measures viz., Weedy check, 
Pendimethalin fb imazathapyr and Metribuzin + 1 
hand weeding during rainy season, which was super 
imposed by mesosulfuron+idosulfuron and 
clodinafop+metsulfuron during winter season; laid 
out in split-plot design with three replications.

Soybean

 Dominant weed flora were: Echinochloa colona, 
Digera retroflexa, Cyperus eragrastis, Cyperus iria, Eclipta 
alba, and Oldenlandia sp. Different tillage practices 
significantly influenced the distribution of weed flora, 
total weed density and weed dry matter production at 
60 DAS (Table 1.9). Significantly lowest population of 
E. colona and D. retroflexa was recorded under ZT 
(Soybean)-ZT+R (Wheat), while lowest population of 
C. iria was noticed with CT (Soybean). ZT+R 
(Soybean) recorded the lowest population of E. alba 
and Oldenlandia sp. So far total weed density is 
concerned, significantly lowest density was observed 
under CT (Soybean). However, ZT+R (Soybean) 
produced significantly lowest weed dry biomass at 60 
DAS. Adoption of ZT produced significantly higher 
seed yield of soybean over CT. Both the weed 



Table 1.9: Weed density and weed dry matter production in soybean as influenced by different tillage systems 
 and weed management measures (2014)

Treatment
 

Density (Number/m2)  Total 
weed dry 
biomass  

(g/m2)  

Seed
yield 
(t/ha)

Echinochloa
 colona  

Dinebra 
retroflexa 

Cyperus 
iria 

Eclipta 
alba  

Oldenlan
dia  sp.  

Total  

Tillage and crop establishment 

CT(soybean)-CT(wheat) 2.3  

(5.1)  
4.4  

(18.9)  
3.5  

(12.3)  
1.6  

(2.1)  
1.7  

(2.6)  
6.8  

(46.8)  
9.7  

(94.7)  
0.77  

CT(soybean)-ZT(wheat)-
ZT(Green gram) 

3.2  

(9.8)  
3.5  

(11.8)  
4.1  

(16.7)  
1.4  

(1.4)  
2.4  

(5.5)  
7.0  

(48.7)  
8.1  

(65.2)  
0.80  

ZT+R(soybean)-ZT(wheat)-
ZT+R(Green gram) 

2.8  

(7.8)  
4.8  

(23.3)  
4.7  

(21.8)  
1.3  

(1.4)  
1.2  

(1.1)  
8.0  

(64.9)  
7.7  

(59.4)  
0.89  

ZT(soybean)-ZT +R(wheat)-
ZT+R (Green gram) 

2.9  
(8.0)  

3.4  
(11.4)  

5.7  
(32.3)  

1.9  
(3.3)  

1.3  
(1.2)  

7.6  
(58.4)  

7.3  
(53.3)  

1.02  

ZT+R (Soybean)-ZT+R (wheat)-
ZT+R(Green gram) 

3.7  
(13.3)  

4.2  
(17.3)  

4.3  
(18.1)  

1.7  
(2.7)  

1.4  
(1.7)  

7.5  
(56.9)  

6.6  
(43.8)  

1.43  

LSD (P= 0.05) 0.89 0.38 0.81 0.3  0.35  0.72  0.69  0.39  
Weed control 

 
Weedy check 5.7  

(32.3)
 

6.0  
(36.5)

 

7.6  
(58.0)

 

1.5  
(2.0)

 

1.0  
(0.6)

 

11.6  
(135.4)

 

12.8  
(165.6)

 

0.36  

Pendimethalin fb imazathapyr 1.2  
(1.0)

 

2.6  
(6.2)

 

1.5  
(1.9)

 

1.1  
(0.8)

 

0.7  
(0.0)

 

3.5  
(11.7)

 

2.1  
(3.9)

 

1.31  

Metribuzin+ 1HW 2.0  
(3.8)

 

3.5  
(12.3)

 

4.2  
(17.9)

 

2.1  
(4.1)

 

3.2  
(9.8)

 

7.1  
(51.2)

 

8.7  
(76.2)

 

1.28  

LSD (P=0.05) 0.68 0.36 0.46 0.29 0.2 0.5 0.4 0.26

Weed data subjected to √x+0.5 transformation, original values are in parentheses

Table 1.10: Weed density and weed dry matter production in wheat as influenced by different tillage systems 
 and weed management measures (2014)

Treatment
  Density (Number/m2) Total 

weed dry 
biomass 

(g/m2)
 

Grain
yield 
(t/ha)

Medicago
sativa

 Chenopodium
 album

 Vicia 
sativa

 Cichorium 
intybus

 Physalis 
minima

 Phalaris 
minor

 

Total 
 

Tillage and crop
 

establishment
 

CT(soybean)-CT(wheat)
 

3.5
 

(12.3) 
2.3

 

(4.4)  
0.8

 

(0.1)  
1.0

 

(0.6)  
1.52

 

(1.81)  
2.5

 

(5.8)  
5.0

 

(24.6)  
2.2

 

(4.6)  
4.4

CT(soybean)-ZT(wheat)-
ZT(Green gram) 

5.0 

(24.8) 
1.2  

(0.9)  
1.2  

(0.9)  
1.2  

(0.9)  
1.54  

(1.87)  
2.5  

(6.1)  
6.1  

(37.8)  
2.1  

(4.3)  
4.7

ZT+R(soybean)-ZT(wheat)-
ZT+R(Green gram) 

5.2 

(26.9) 
1.7  

(0.8)  
1.0  

(0.6)  
1.4  

(1.5)  
0.70  

(0.00)  
1.6  

(2.0)  
5.8  

(33.1)  
2.7  

(7.1)  
4.5
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Weed data subjected to √x+0.5 transformation, original values are in parentheses

Microbiological studies in soybean-wheat– 
greengram

 The basic and functional bacterial counts of the 
soil samples of soybean - wheat – greengram cropping 
system are presented in table. The total culturable 
bacteria population were higher in ZT-ZT+R-ZT+R 
with 7.5 log cfu/g soil. Interestingly, the tillage 
practice, ZT + R- ZT –ZT + R registered more number 
of fungi (4.7 log cfu/g soil), actinobacteria (5.7 log cfu 
/g soil), diazotrophs (6.7 log cfu/g soil), nitrite 

Table 1.11: Tillage and weed management practices on soil microbial activity under soybean-wheat cropping system 

Treatment  

Basic and functional microbial groups (log cfu /g dry weight of soil) Soil enzyme activity 

Bacteria  fungi  
Actino 

bacteria 
Diazotrophs 

Nitrite 
oxidizers 

P-
solubilizers 

Dehydrogenase (µg 
TPF/g soil/24hr) 

Tillage and crop establishment 

CT-  CT  6.7  4.4  4.5 6.6 5.3 5.4 22.5 

CT-  ZT-  ZT  6.9  4.0  5.5 6.4 5.6 5.8 31.2 

ZT + R-  ZT –ZT + R  7.4  4.7  5.7 6.7 5.7 5.7 26.6 

ZT-  ZT + R-  ZT + R  7.5  4.3  5.5 6.2 5.3 4.8 34.5 

ZT + R- ZT + R- ZT + R 6.9 4.3 5.5 6.2 5.3 4.9 35.3

LSD(P=0.05)  1.03  NS  0.80 0.94 0.79 0.79 4.04 

Weed management  

Weedy check  6.9  4.4  5.3 6.4 5.4 5.4 29.7 

Pendimethalin 750  

g/ha fb  imazethapyr 
100  g/ha  

7.2  4.3  5.4 6.6 5.5 5.3 31.4 

Metribuzin 0.5  kg/ha  

+1HW at 45  DAS  
7.2  4.3  5.4 6.5 5.5 5.3 29.1 

LSD (P=0.05)  NS  NS  NS  NS  NS  NS  NS 

1.1.6 Weed management in maize-wheat-green 
 gram cropping system under conservation 
 agriculture

 A field experiment was initiated in rainy season 
2013 to study the long-term effects of conventional 
tillage, zero tillage with and without crop residues 
and weed management on weeds and crop 

Treatment

  Density (Number/m2) Total 
weed dry 
biomass 

(g/m2)
 

Grain
yield 
(t/ha)

Medicago
sativa

 Chenopodium
 album

 Vicia 
sativa

 Cichorium 
intybus

 Physalis 
minima

 Phalaris 
minor

 

Total 
 

ZT(soybean)-ZT +R(wheat)-
ZT+R (Green gram) 

4.8 
(23.2) 

1.4  
(1.4)  

1.0  
(0.5)  

1.6  
(2.1)  

0.84  
(0.21)  

2.0  
(3.7)  

5.7  
(32.9)  

2.2  
(4.3)  

4.3

ZT+R (Soybean)-ZT+R (wheat)-
ZT+R(Green gram) 

4.4 
(19.5) 

1.4  
(1.6)  

0.8  
(0.1)  

1.7  
(2.4)  

0.86  
(0.24)  

2.0  
(3.7)  

5.9  
(34.5)  

2.4  
(5.6)  

4.3

LSD (P= 0.05) 0.76 0.28 0.53 0.41  0.33  0.42  0.35  0.39  0.5

Weed control
 

Weedy check 6.5 
(42.9)

 

2.4  
(5.3)

 

1.0  
(0.6)

 

1.3  
(1.3)

 

1.4 
(1.6)

 

1.7  
(2.4)

 

7.5 
(56.3)

 

4.2  
(17.5)

 

4.2

Mesosulfuron+iodosulfuron
 

3.3
 

(10.4)
 

1.1
 

(0.8)
 

0.9
 

(0.4)
 

1.3
 

(1.2)
 

0.9
 

(0.3)
 

2.1
 

(4.2)
 

4.4
 

(19.6)
 

1.2
 

(0.9)
 

4.4

Clodinofop + metsulfuron
 

4.0
 (15.6)

 

0.9
 (0.4)
 

0.9
 (0.4)
 

1.5
 (1.9)
 

0.9
 (0.3)

 

2.5
 (6.2)
 

5.1
 (26.4)

 

1.6
 (2.3)
 

4.7

LSD (P=0.05) 0.32 0.25 0.28 0.23 0.30 0.31 0.32 0.35 0.59

management treatments significantly reduced the 
weed density and dry biomass as compared to 
unweeded control, and gave highest seed yield of 
soybean. 

Wheat

 Dominant weed flora in wheat were Medicago 
hispida, Chenopodium album, Cichorium intybus, Physalis 
minima, Vicia sativa and Phalaris minor. Different 
tillage practices significantly influenced the species 
wise distribution of weed flora. Lowest population of 
M. hispida, C. album, V. sativa and C. intybus were 
recorded with CT (Wheat) over ZT (Wheat); whereas, 

lowest population of P. minor and P. minima was 
noticed under ZT (Wheat). CT (Soybean)-CT (Wheat) 
produced significantly lowest total weed growth over 
rest of the tillage practices. Different crop 
establishment techniques did not influencethe grain 
yield of wheat significantly, but the highest grain 
yield of wheat (4.74 t/ha) was obtained under ZT 
(Wheat) + retention of previous season crop residue 
(Table 1.10). Amongst weed control measures, lowest 
weed growth and highest grain yield of wheat was 
recorded with the post-emergence application of 
coldinafop +  metsulfuron (60+4 g/ha)

oxidiser (5.7 log cfu/g soil) population. On the other 
hand, higher P- solubilizers (5.8 log cfu/g soil) were 
recorded in CT-ZT-ZT treatment. Dehydrogenase 
activity in the soil were significantly influenced by the 
different tillage practices. Among the different tillage 
practices, maximum dehydrogenase activity (35.3µg 
TPF/g soil/24hr) was observed in ZT+R-ZT+RZT+R 
treatment. There was no harmful effect of weed 
management measures on soil microbial population 
(Table 1.11).

productivity in maize-wheat-green gram cropping 
system.

Wheat (Rabi, 2013-14)

 The major weed flora observed in the wheat 
crop grown in Rabi, 2013-14, comprised of Medicago 
denticulata, Chenopodium album, Cichorium intybus, 
Vicia sativa, Physalis minima, Sonchus arvensis etc. Weed  
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Table 1.12: Weed biomass and grain yield of crops as influenced by different tillage systems and weed management 
 methods (Rabi, 2013-14, summer, 2014 and Kharif, 2014)

Treatment  
Weed dry biomass (g/m2) Grain yield (t/ha)

Wheat Green 
gram 

Maize Wheat Green 
gram 

Maize 

Tillage  

CT (maize) –  CT (wheat)  2.8 
(7.3)

 - 7.2  

(51.3) 
4.42 - 5.98 

CT (maize) –  ZT (wheat) –ZT (green gram)  2.7 
(6.8)

 6.4 
(48.2)

 6.9 
 (47.1) 

3.81 0.37 4.83 

ZT+R (maize)  –  ZT (wheat) –  ZT+R (green 
gram)  

3.5 
(11.8)

  5.2 

(29.3) 
6.8 

(45.7) 
3.98 0.25 5.87 

ZT (maize)  –  ZT+R (wheat)  –ZT+R (green 
gram)  2.1(3.9)  4.6 

(21.4) 8.1 

(65.1) 4.10 0.08 5.46 

ZT+R (maize)  –  ZT+R (wheat)  –ZT+R 
(green gram)

 
2.5 (5.8) 4.8 

(26.0)
 

9.2 

(84.1)
 

4.32 0.15 5.27 

 

LSD (P=0.05)
 

0.80
 

0.85
 

0.53
 

0.41
 

0.13
 

0.78
 

Weed management
 

Unweeded
 

4.8 
(22.5)

 
7.7

 

(61.2)
 14.0

 

(195.5)
 3.68

 
0.14

 
4.78

 

Atrazine+pendimethalin(0.5+0.5 kg/ha) PE 
fb

 
2,4-D (0.5 kg/ha)

 2.0 (3.5)
 

4.4
 

(19.8)
 6.4

 

(40.5)
 4.18

 
0.22

 
5.60

 

Atrazine+pendimethalin(0.5+0.5 kg/ha) PE 
fb

 
1 hand weeding 25 DAS

 1.4 
(1.5)

 
3.6

 

(12.7)
 2.4

 

(5.3)
 4.53

 
0.28

 
6.07

 

LSD (P=0.05)
 

0.55
 

0.80
 

0.86
 

0.25
 

0.06
 

0.49
 

CT – conventional tillage, ZT – zero tillage, R – residue

Weed data subjected to √x+0.5 transformation, original values are in parentheses

Maize crop under CT

Microbiological studies in maize - wheat -
greengram

 Maximum amount of basic microbial 
population such as bacteria (8.1 log cfu /g soil), fungi 

Table 1.13: Tillage and weed management practices on soil microbial activity under Maize -wheat-green gram cropping 
 system

Treatment 

Basic and functional microbial groups (log cfu /g dry weight of soil)  
 

Bacteria
 

Fungi
 

Actino 
bacteria

Diazotrophs
 

Nitrite 
oxidizers

P-
solubilizers

Dehydrogenase
activity

(µg TPF/g 
soil/24 hr)

   
  

Tillage and crop establishment
 

CT-
 

CT
 

6.7
 

4.5
 

4.7
 

6.6
 

5.4
 

4.4
 

27.8
 CT-

 
ZT-

 
ZT

 
7.1

 
4.8

 
5.3

 
6.6

 
5.6

 
4.2

 
30.67

 ZT + R-

 

ZT –ZT + R

 

8.1

 

5.3

 

6.0

 

6.7

 

5.3

 

4.5

 

31.0

 ZT- ZT + R- ZT + R 7.6 4.7 5.8 6.8 5.5 4.4 33.8

ZT + R- ZT + R- ZT + R 7.3 5.0 5.6 6.9  5.3  4.7  38.6  

        
LSD (P=0.05)

 

1.12

 

0.73

 

0.81

 

0.94

 

0.75

 

0.63

 

4.46

 
Weed management

 
Weedy check

 

7.3

 

4.8

 

5.3

 

6.8

 

5.4

 

4.5

 

34.6

 
Atrazine + pendimethalin –

   

(500 g + 500 g/ha) fb 2,4-D 

  

500/ha 

 

7.5

 

4.9

 

5.6

 

6.7

 

5.3

 

4.4

 

33.5

 Atrazine + Pendimethalin –
(500 g + 500 g/ha) fb 1HW 

     
@ 25 DAS

7.4

 

4.9

 

5.6

 

6.8

 

5.5

 

4.4

 

30.1

 
LSD (P=0.05) 0.69 0.45 0.51 0.64 0.52 0.42 3.10

1.1.7 Long-term impact of herbicides in maize-
 chickpea green gram cropping system under 
 conservation agriculture systems 

 A long-term field experiment on the effect of 

crop establishment techniques and weed 

management under conservation agriculture was 

carried out with the objectives to monitor weed 

dynamics, crop productivity, physico-chemical and 

biological properties of soil, and herbicide residues 

under maize-chickpea cropping systems. The 

experiment was laid out in bigger plots in split plot 

design with five  main treatments (tillage methods)  

i.e.(i)  conventional tillage- conventional tillage (CT-

CT), conventional tillage-zero tillage- zero tillage (CT-

ZT-ZT), zero tillage + residue -zero tillage-zero tillage 

+ residue (ZT+R-ZT-ZT+R), zero tillage- zero tillage + 

residue- zero tillage + residue, (ZT-ZT + R-ZT + R), 

zero tillage + residue- zero tillage + residue- zero 

tillage + residue (ZT + R- ZT + R- ZT + R) and three  

sub treatments (weed management practices)  

biomass was least under ZT+R and under application 
of meso+iodosulfuron. Grain yield was more or less 
similar among tillage treatments (3.81 to 4.42 t/ha). 
Application of meso+iodosulfuron produced the 
highest grain yield (4.53 t/ha).

Green gram (Summer, 2014)

 The major weed flora observed in the green 
gram crop grown in Summer, 2014, comprised of 
Paspalidium sp., Physalis minima, Echinochloa colona, 
Dinebra retroflexa, Cyperus iria, Eclipta alba,. and others. 

2The lowest weed biomass (4.6 g/m ) was recorded in 
ZT (maize)  – ZT+R (wheat)  –ZT+R (green gram). The 
treatment CT (maize) – ZT (wheat) –ZT (green gram) 
produced seed yield of  0.37 t/ha.

Maize (Kharif, 2014)

 The major weed flora observed in the maize 
crop grown in Kharif, 2014, comprised of Echinochloa 
colona, Dinebra retroflexa, Cyperus iria, Phyllanthus 
niruri, Eclipta alba, Paspalidium sp. and others.

 Among the tillage treatments, the lowest weed dry 
2biomass (6.8 g/m ) was observed in ZT+R (maize) 

whereas, the weed management treatment, atrazine + 
pendimethalin(0.5+0.5 kg/ha) PE fb 1 hand weeding 
25 DAS recorded the lowest weed dry biomass 

2(2.4 g/m ). The grain yield of maize was highest 
(5.98 t/ha) under CT (maize) – CT (wheat), which was 
comparable with other tillage treatments except CT 
(maize)–ZT (wheat)–ZT (green gram) (4.83 t/ha) 
(Table 1.12). The treatment, atrazine + pendimethalin 
(0.5+0.5 kg/ha) PE fb 1 hand weeding 25 DAS 
recorded the significantly highest grain yield of 6.07 
t/ha than unweeded control (4.78 t/ha).

(5.3 log cfu /g soil) and actinobacteria (6.0 log cfu /g 
soil) were observed in ZT+R-ZT-ZT+R. Among the 
tillage practices, ZT+R-ZT+R-ZT+R recorded the 
higher diazotrophs (6.9 log cfu /g soil) and P 

solubilizers (4.7 log cfu /g soil). On the other hand, 
higher nitrite oxidizer (5.6 log cfu /g soil) received by 
the CT-ZT-ZT treatment. The soil dehydrogenase 
activity was significantly influenced by both tillage 
and weed management practices in the maize -wheat-
green gram cropping system (Table 1.13). 

Interestingly, application of herbicide marked 
influence on soil dehydrogenase activity. Among the 
weed management treatments,  the lower 
dehydrogenase (30.1 3µg TPF/g soil/24 hr) activity 
was observed in the atrazine+ pendimethalin applied 
soil.

(weedy, atrazine+pendimethalin (PE) fb 2,4-D at 30 

DAS, atrazine+pendimethalin (PE) fb 1 HW at 25 

DAS) as main- and sub-treatment, respectively.

 Major weed flora were Echinochloa colona, 

Dinebra retroflexa, Cyperus iria, Eclipta alba, Phyllanthus 

niruri and Physalis minima. Among the tillage weed 

infestation was higher with zero tillage treated plots 

as compared to conventional tillage. weed 

management practices significantly reduce the weed 

density and dry biomass accumulation at different 

crop growth stages as compare to un-weeded 

situation. Conventional tillage reduces the weed 

population and increased the yield. All the weed 

management practices controlled the weeds 

significantly as compared to weedy check. Among 

weed management practices Atrazin (500 g/ha) + 

Pendimethalin (750 g/ha) followed by 1 HW 

managed the weed more efficiently and yielded 

maximum (6.52 ton/ha) (Figure 1.2).



Comparison between weed management practices 
and unweeded control

 Dominant weeds in the field were: Echinochloa 
colona, Cyperus spp,, Phyllanthus niruri and Commelina. 
The results revealed that the crop establishment 
techniques and weed management practices 
significantly affected the population of different weed 
species. Lower population of Echinochloa colona was 
recorded with conventional tillage (CT) + Sesbania 
than conventional tillage (CT) alone. Higher seed 
cotton yield (SCY)  (1.59 t/ha) was found with raised 
bed. The sub treatments had significant effect on 
different weed species and weed dry weight at 60 
days after sowing (45 DAS). Significantly lower weed 
count and weed dry weight was recorded with the 
application of pendimethalin fb pyrithiobac fb 
quizalofop thus recorded higher SCY (1.19 t/ha) 
(Figure 1.3).
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Figure 1.3:  Effect of crop establishment and weed 
management practices on seed cotton yield

Effect of different weed management practices 
on different weed flora
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Overview of experimental plot

Comparison between weed management 
    practices and unweeded control

Figure 1.2: Tillage and weed management affecting weed 
biomass and maize yield

Microbiological studies

 Maximum amount of bacteria (7.8 log cfu /g 
soil), diazotrophs (7.2 log cfu /g soil), dehydrogenase 
activity (38.0 µg TPF/g soil/24hr) were observed in  
soils of ZT+R-ZT+R-ZT+R treatment. Whereas,  
higher amount of  fungi (5.4 log cfu /g soil) and nitrite 
oxidiser (6.6 log cfu /g soil), P solubilizers (4.7 log cfu 
/g soil) were found in ZT+R-ZT-ZT+R treatment. 
While, more actinobacteria population were observed 
in ZT-ZT+R-ZT+R followed by ZT+R-ZT+R-ZT+R 
(Table 1.14). Herbicide treatments at the level tested 
were not harmful to soil microbes and enzymes. 

Treatment

Basic and functional microbial groups (log cfu /g dry weight of soil)

Bacteria

 
Fungi

 
Actinobacteria

 
Diazotrophs

 
Nitrite 

oxidizers  
P-

solubilizers  

Dehydrogenase 
activity

(µg TPF/g 
soil/24 hr)  

Tillage and crop establishment 

CT- CT 6.7 4.4 4.5 6.6  6.1  4.6  30.4  

CT- ZT- ZT 6.9 4.8 5.2 6.6  6.1  4.4  32.6  

ZT + R- ZT -ZT + R 7.7 5.4 5.2 6.8  6.6  4.7  33.0  

ZT- ZT + R- ZT + R 7.5 5.3 5.8 7.0  6.2  4.5  33.8  

ZT + R- ZT + R- ZT + R 7.8 5.3 5.4 7.2  6.4  4.4  38.0  

LSD(P=0.05) 1.07 0.74 0.73 0.94  0.92  0.65  4.71  

Weed management 

Weedy check 7.2 5.0 5.1 6.9  6.2  4.5  34.5  

Atrazine + pendimethalin – 
(500 g + 750 g/ha) fb 2,4-D
500 g/ha   

7.3 5.0 5.4 6.7  6.3  4.4  33.1  

Atrazine + pendimethalin - 
(500 g + 750 g/ha) fb 1HW 
@ 25 DAS

7.5 5.1 5.2 6.9  6.4  4.6  33.7  

       
 

LSD (P=0.05) 0.69 0.47 0.49 0.64 0.60 0.43 3.19

Table 1.14: Tillage and weed management practices on soil microbial activity under maize-chickpea-greengram
 cropping system

1.1.8 Impact of conservation tillage and weed 
 management practices on growth and yield 
 under cotton- wheat cropping system.

 The long term experiment was conducted to 
study the growth and yield of cotton with respect to 
different crop establishment methods and weed 

management practices. The experiment was laid out 
in split plot design with bigger plot size (18 x 9 m). The 
main treatment consists of 5 main treatments (raised 
bed (T ), permanent raised bed (T ), convetional tillage 1 2

(CT) + Sesbania (T ), zero tillage (ZT) + residue (T ), and 3 4

conventional tillage (CT). The sub plot treatment 

comprises 4 treatments (unweeded control (S ), 1

pendimethalin fb Pendimethalin fb quizalofop (S ), 2

pendimethalin fb pendimethalin fb pyrithiobac fb 
quizalofop (S ) and pendimethalin fb directed spray of 3

glyphosate.

1.2 System-based approach to  weed 
management 

1.2.4  Effects of crop establishment practices of rice, 
tillage and weed management practices on 
yield and yield attributing characters of 
wheat.

Wheat

 After harvest of rice, wheat was grown during 

rabi season 2013-14 to study the effect of  crop 

establishment methods practiced in of rice on ZT and 

CT wheat under different weed management 

practices. The experiment was designed in spilt spilt 

plot, comprised of main treatments (Transplanting 

(TP), Puddled broadcast sowing with sprouted seed  

(PBSR), Direct Seeded Rice (DSR) and System of Rice 

Intensification (SRI) during kharif season), sub 

treatment (conventional tillage (CT) and zero tillage 

(ZT) in wheat) and sub sub treatment (mesosulfuron + 

iodosulfuron, sulfosulfuron + metsulfuron, 

clodinafop + 2,4-D  and weedy check). 

 The field was infested with Phalaris minor, 

Medicago denticulta, and Chenopodium album. 

Preceding treatments of crop establishment during 

kharif season did not showed significant effect on 

wheat yield and infestation of weeds. Whereas, tillage 

practices in wheat zero tillage (ZT) and conventional 

tillage (CT) resulted in significant effect on weed 

population and weed dry weight. Significantly higher 

population of Medicago denticulata was recorded with 

ZT while CT recorded significantly higher population 

of Chenopodium album. Both the tillage practices were 

significantly similar for the population of Phalaris 
2minor / m . Significantly higher weed dry weight was 

recorded with ZT as compared to CT. Among weed 

management treatments sulfosulfuron + metsulfuron 

and mesosulfuron + iodosulfuron significantly 



Table 1.15: Effect of  crop establishment practices of rice and tillage and weed management practices in wheat on  yield and 
  yield attributing characters of wheat

Treatment  Spike 

length 

(cm)  

Plant 

height 

(cm)  

No. of 

spike/m2  seed/spike  

Yield  
(t /ha ) 

Total weed 

dry wt.
(g/m²)

  

Treatments to rice   

DSR  11.9  84.8  285  65.7  5.49 18.3 

Transplanting  11.2  81.0  265  61.0  5.03 18.2 

SRI  11.3  80.4  263  58.9  4.77 19.9 

PBSR  11.5  82.6  265  59.8  5.12 17.8 

LSD (P=0.05) NS  NS  NS  5.3 0.51 NS 

Treatments to wheat  

Weedy check  11.6  83.0  257  60.8  4.68 41.9 

 

Sulfosulfuron + metsulfuron  11.3  81.7  274  61.2  5.34 8.6 

Clodinafop +2,4-D  11.6  85.6  274  59.5  5.24 13.4 

Mesosulfuron + iodosulfuron  11.5  79.8  278  64.6  5.21 9.6 

LSD (P=0.05) NS  2.4  13  NS 0.36 6.1 

Treatments to wheat  

ZT  11.5  82 .6  268  60.4  5.04 22.6 

CT  11.4  82.5  274  62.7  5.19 14.1 

LSD (P=0.05) NS  NS  NS  NS NS 5.2 

No. of 

Rice

 An experiment was initiated in Kharif  2011 and 
continued in 2014 to study the effect of crop 
establishment methods and weed management 
techniques on weeds and productivity of rice wheat 
system. The experiment was laid out in split plot 
design the main treatments consisted of four rice 
cultures viz. Transplanting (TP), Puddled broadcast 
sowing with sprouted seed (PBSR), direct seeded rice 
(DSR) and System of Rice Intensification (SRI) and the 
sub treatment comprises four weed management 
practices i.e. Weedy Check, Herbicide alone 
(Bispyribac-sodium 25 g /ha), Herbicide (Bispyribac-
sodium 25 g/ha ) + 1 Hand weeding (20 DAS DAT/ 
DAS) and 2 Handweeding (20 & 45 DAS/DAT)

The dominant weed flora of the field were 
Echninochloa colona, Cyperus spp, Eclipta alba and 
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Treatment  
Yield 

t/ha  

Plant 

Height 
(cm)  

Panicle 

length 
(cm) 

1000 

seed wt 

Effective 

tillers/m2  

Total weed 
dry wt 
(g/m2) 

Crop establishment methods   

DSR  3.81  88.6  20.8 29.9 262 85.8 

Transplanting  4.23  89.7  23.8 31.3 223 54.2 

SRI  4.88  95.5  25.1 32.1 210 63.8 

PBSR  3.96  86.3  22.3 31.0 242 76.5 

LSD (P=0.05) 0.39  7.81  0.98 1.35 30.8 38.7 

Weed management   

Weedy Check  3.46  122 22.8 31.3 201 136.2 

Bispyribac  4.20  123 22.5 31.1 232 60.3 

Bispyribac + 1 HW  4.48  129 22.8 30.9 253 42.1 

2 HW  4.74  125 23.9 31.0 263 36.3 

LSD (P=0.05) 0.4  7.11  NS  NS 24.4 34.6 

Table 1.16: Effect of different crop establishment techniques and weed management on growth and yield of rice

 Crop establishment methods had significant 

effect on yield and yield attributing characters. 
2Minimum effective tillers per m  were recorded with 

SRI which was at par with TP and significantly lower 

to PBSR and DSR. The reverse trend was observed for 

1000 seed weight, panicle length and plant height. 

Significantly higher panicle length, 1000 seed weight 

and plant height was recorded under SRI leads to 

significantly higher yield  (4.88 t/ha) as compared to 

other crop establishment practices (Table 1.16). 

Among weed management practices significant 

difference was observed for plant height, effective 
2tillers/m  and grain yield. The highest value for these 

characters were recorded with 2 HW which was at par 

with bispyribac + 1 HW and bispyribac alone and all 

were significantly superior over unweeded control 

(Table 1.16). The maximum net return ( ̀  30385/-) was 

recorded with SRI + bispyribac while B:C ratio was 

maximum in treatment PBSR+2HW (Figure 1.4). 

Different crop establishment practices affected root 

area significantly. Maximum tip count, root area and 

root volume was recorded under SRI (Figure 1.5)
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Figure  1.5: Effect of different crop establishment 
                techniques on root growth of rice

1.2.5 Long term effect of weed management 
practices on weed dynamics and crop 
productivity in soybean-wheat cropping 
system

 A field experiment was initiated during rainy 
season of 2014 in soybean–wheat system to study the 
effect of herbicides on weed and crop yields. 

Soybean

 The major weed flora consisted of Echinochloa 
colona, Cyperus iria, Phyllanthus niruri, Mollugo sp., 

Pendimethalin fb imazethapyr in soybean

reduced the population of Phalaris minor as compared 

to clodinafop + 2,4-D (Table 1.15). All the weed 

management techniques significantly reduced the 

population of Medicago denticulata, and Chenopodium 

album.

 Different crop establishment practices of rice 

affected significantly, the yield and yield attributing 

characters of wheat. The yield was higher after DSR as 

compared to puddling treatments. The tillage 

treatments in wheat also had no effect on yield and 

yield attributing characters. However, the weed 

management techniques differ significantly for yield 

and yield attributing characters. Significantly higher 
2number of spike/m  and yield was observed with all 

the weed management techniques as compared to 

unweeded control (Table 1.15).

Caesulia axillaris. Different crop establishment 
practices significantly affected the weed population of 
different species. Significantly higher population of 
Echninochloa colona was recorded under DSR while 
lowest population of Cyperus spp was observed with 
DSR. Significantly lower population of Echninochloa 
colona was recorded with SRI, TP and PBSR. Higher 
population of Cyperus spp was observed with PBSR as 
compared to DSR. PBSR also accounted for higher 
weed dry weight. Under weed management practices 
bispyribac alone and bispyribac+ 1 HW significantly 
reduced the population of Echninochloa colona and 
Cyperus spp. The close perusal of the data revealed that 
the bispyribac has lesser impact on controlling Eclipta 
alba and Caesulia axillaris. All the weed management 
practices and 2HW recorded significantly lower weed 
dry weight as compared to unweeded control 
(Table 1.16). 



Table 1.17: Effect of treatments on weed density, weed dry biomass at 60 DAS and seed yield in soybean (rainy 
season, 2014)

Treatment 

 

*Weed density 

(no./m2) 

*Weed dry 

biomass 
(g/m2) 

Seed yield 

(t/ha) 

Pendimethalin 750 g/ha PE  9.8 (101.7) 7.7(65.1) 0.75 

Pendimethalin 750 g/ha PE fb imazethapyr 100 g/ha 20 DAS  4.1 (18.3) 1.8 (2.7) 1.21 

Pendimethalin 750 g/ha PE fb 1 HW 4 0 DAS  9.0 (82.3) 4.4 (20.9) 1.37 

Metribuzin 500 g/ha  7.1 (51.0) 4.6 (21.9) 1.33 

Metribuzin 500 g/ha PE fb imazethapyr 100 g/ha 20 DAS  5.1 (27.0) 2.2 (4.8) 1.39 

 Metribuzin 500 g/ha PE fb 1 HW 40 DAS  8.6 (74.3) 3.7 (13.7) 1.38 

Imazethapyr 100 g/ha 20 DAS  8.1 (66.3) 4.8 (23.0) 0.71 

 Imazethapyr 100 g/ha 20 DAS fb 1 HW 40 DAS  5.4 (30.0) 2.1 (4.1) 0.93 

2 hand weeding 20 & 40 DAS  7.9 (63.3) 2.6 (6.2) 1.29 

Unweeded  10.3 (108.3) 10.8 (119.9) 0.45 

LSD (P=0.05)  2.96 2.79 0.31 

Weed data subjected to √x+0.5 transformation, original values are in parentheses

1.2.6 Cropping system approach for weed 

 management in mango orchard

 An experiment was initiated in rainy season 

2013 to evaluate various intercrops in sequence for 

weed suppression in mango orchard. 

Winter, 2013-14

 The major weed flora infesting the mango 

orchard was Medicago denticulata, Chenopodium album, 

Vicia sativa, Dinebra retroflexa, Sonchus arvensis, 

Alternanthera sessilis etc.  The results revealed that 

Sesbania(R)-pea(W)-cowpea(S) treatment recorded 
2lowest weed dry biomass (16.0 g/m ) compared to 

2unweeded control (118.7 g/m ) (Table 1.18).

Summer, 2014

 The major weed flora infesting the mango 

orchard was Echinochloa colona, Dinebra retroflexa, 

Cyperus iria, Commelina benghalensis, Euphorbia 

geniculata, Alternanthera sessilis, etc.  The results 

revealed that Sesbania (R)-pea (W)-cowpea(S) 

treatment recorded lowest weed dry biomass (8.0 
2 2g/m ) compared to unweeded control (45.6 g/m ).

Rainy, 2014

 The major weed flora infesting the mango 
orchard was Echinochloa colona, Dinebra retroflexa, 
Cyperus iria, Commelina benghalensis, Euphorbia 
geniculata, Alternanthera sessilis etc. The results 
revealed that Sunhemp(R)- pea(W)- green gram(S) 
treatment recorded lowest weed dry biomass (10.1 
g/m²) compared to unweeded control (160.4 g/m²) 
(Table 1.18). 
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Table 1.18: Effect of treatments on weed density and weed dry biomass at 60 DAS in mango orchard

Treatment
 

 

Weed density (no. /m2)
 

Weed dry biomass (g/m2)
 

Winter, 

2013 -14
 

Summer, 

2014
 

Rainy, 

2014
 

Winter, 

2013 -14
 

Summer, 

2014
 

Rainy, 

2014
 

Sesbania(R) - pea(W) -cowpea(S)  33.0  35.3  18.5 16.0 10.8 10.2 

Sunhemp(R) -pea(W) - green gram(S) 29.3
 

34.3
 

11. 5
 

17.7
 

8.0
 

10.1
 

Soybean (R) -pea (W) -sesbania (S)  49.3  37.3  64.5 19.3 10.1 34.9 

Sorghum (R) -pea (W) -sunhemp (S)  65.0  39.3  107.5  23.7 14.4 83.7 

Glyphosate 2.0 kg/ha (R-W-S)  0.0  33.0  59.0 0.0 18.3 101.5 

Unweeded

 

84.0

 

45.7

 

201.5

 

118.7

 

45.6

 

160.4

 

LSD (P=0.05)  5.67  10.20  22.31  9.42 2.71 12.19 

R- rainy season; W-winter season; S-summer season

1.3.7. Deciding optimum dose of herbicides in 
 mixture using dose response curve 

 A field experiment was conducted in Rabi 2013-
14 to decide dose of herbicides when used in mixture 
using dose response curve in wheat crop. The 
experiment comprised of treatment combinations of 
two herbicides clodinofop and 2,4-D at different doses 
45, 50, 55, 60 g/ha and 500, 480, 440, 400 g/ha 
respectively to control grassy and broad leaved 

2weeds. The experiment was laid out in 5  factorial 
Randomized Block design with 3 replications. There 
was diverse weed flora in the field. Among them 
dominant weeds in the field were: Chenopodium album, 
Medicago denticulata, Cichorium intybus,Physalis 
minima, Vicia sativa and Phalaris minor.   2,4-D failed to 
control all the weeds at recommended dose only 60-
70% control was observed at recommended dose. On 
the other hand, clodinofop controls all grassy weeds 
significantly even at lower dose but due to less 
number of weeds (sometimes 0) it was not possible to 
analyze data on clodinofop. Data on % weed control 
by different doses of two herbicides was observed and 
dose response models were fitted to data. Among 
many models, Dose response Hill model was found to 
be best fit for the data. 

Dose-Response Hill function is given by:

 where, y is the % weed control, ? is intercept, 
?=ymax, x denote the dose, ? is the hill coefficient of 
sigmoidicity and ? denote the ED50 value or the dose 
for which 50% control is obtained. Before fitting the 
model, error assumptions (normality, randomness 
and homogeneity of the error variance) were 
confirmed with studentized residuals and Shapiro-
Wilk normality test (Onofri et al. 2010). Data was 
found to be non-normal, therefore arc sine 

Figure 1.6 (a): Dose response curve of % weed control (arc sine 
value) of broad leaved weeds in wheat crop with 2,4-D alone. 2,4-D 
alone dose response curve Hill equation: y=(0.37*dose^0.617)/ 
(495.45^43.8+ dose^43.8).

Figure 1.6 (b): Dose response curve of % weed control (arc sine value) 
of broad leaved weeds in wheat crop with 2,4-D in mixture.  2,4-D in 
mixture dose response curve Hill equation: y=(0.32*dose^78.3)/ 
(713.94^15.4+ dose^15.4).

Convolvulus arvensis, Dinebra sp., Euphorbia geniculata 
etc. The lowest weed population and weed dry 

2 2weight  (18.3 no./m  and 1.8 g/m ) were observed 
with the application of pendimethalin 750 g fb 

imazethapyr 100 g/ha, and metribuzin 500 g fb 
imazethapyr 100 g/ha. The highest seed yield of 
soybean (1.39 t/ha) was obtained by the treatment 
metribuzin 500 g fb imazethapyr 100 g/ha (Table 1.17).

transformation was applied to data to make it normal. 
Hill model describes the relationship between the 
dose and %weed control for the present data. From the 
investigation of 2,4-D with doses 400, 440, 480 and 
500g/ha, a hill model was fitted to 2,4-D alone as well 
as in mixture data. 
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Weed management in mango orchard



 Analysis revealed that ED50 value of 2,4 D was 
estimated as 495.45 g/ha and 713.94 when used alone 
and in mixture respectively. 

1.3.8 Leguminous intercropping for weed 
 management in maize 

 A field experiment was conducted during 
Kharif 2 014 to study the beneficial effect of leguminous 
and allelopathic intercrops in terms of weed 
infestation and productivity of maize-based cropping 
system. The treatments consisted of IWMs viz. 
cowpea intercropping+herbicide, Sesbania brown 
manuring and sole chemical weed control measure, 
beside a weedy control.  The results recorded during 
Kharif 2014 showed that all the 3 weed control 
measures were equally effective and significantly 
reduced both count and dry matter production of 

Table 1.19:  Effect of cowpea intercropping and Sesbania brown manuring on weed infestation and yield of maize under ZT.

Treatment 
2Weed count (no./m )  Grain yield  

 30 DAS  60 DAS  30 DAS  60 DAS (t/ha) 

Weed dry matter (g/m2)

Maize –Cowpea @  intercropping + 
pendimethalin PE  

6.1  6.5  6.5 9.74 5.25* 

Maize + Sesbania *  + pendimethalin        

PE  fb 2,4-D (30 DAS)  
6.3  6.4  6.4 9.28 4.53 

Atrazine+  pendimethalin PE 

+2,4 -D (30 DAS)  
4.4  5.6  5.6 8.97 5.29 

Weedy  10.9  12.9  12.9 12.8 3.85 

LSD (P=0.05) 4.4 1.9 1.9 2.73 0.62

* Provided 6.24 tonnes of green fodder.

1.3.9  Sesbania and biogas slurry on weed 
 infestation and yield of rice

 An experiment was conducted in field during 
Kharif 2014 to study the effect of N sources on weed 
infestation and yield of direct seeded rice under ZT.  
The experiment consisted of three organic N sources, 
viz. no manure, Sesbania and biogas gas slurry in main 
plotas; combination of 2 levels of fertilizer N, viz, 18 
and 120 kg/ha, and two levels herbicide, viz. 0 and 
1 kg pretilachlor/ha PE, in sub-plots. Sesbania and 
biogas slurry contributed 30 kg N /ha, and were 
spread over the field at the time of rice seeding.  

 The result (Table 1.20) showed that the N  and 18

H+N  treatments did not differ in terms of grain yield, 18

indicating that there was no beneficial effect of 
pretilachlor in terms of grain yield obtained at low 
level of fertilizer N (N ).  However, at high level of 18

fertilizer N (N ), application of pretilachlor 120

significantly improved grain yield in unammended 
and biogas slurry ammended plots; but such effect 
was not significant in Sesbania ammended plots.  
Increase in fertilizer N level from N  to N  18 120

significantly increased rice yield by 65.5, 49.0, 47.4% 
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Sub plot Main plot treatments

treatment Sesbania BGS No manure

Rice yield (t/ha)

H+N
120

4.39 4.22 4.34

H+N
18

3.02

 

2.49

 

2.12

N
120

3.69

 

3.13

 

3.08

N
18

2.23

 

2.10

 

2.09

LSD (P=0.05) Main x Sub -plot: 0.81

Weed dry matter at harvest (t/ha)

H+N
120

0.21

 

0.53

 

1.31

H+N
18

0.49

 

0.82

 

1.64

N
120

2.34

 

2.63

 

2.41

N
18

1.74 1.65 1.49

Mean 1.20 1.41 1.71

LSD (P=0.05) Main x Sub -plot:  0.91

H: Pretilachlor 

Table 1.20. Effect of Sesbania and biogas slurry on weed 
 infestation and yield of DSR under ZT.

Table 1.21: Effect of weed management practices on weeds and sunflower yield (Rabi, 2014)

Treatment 

 

*Weed 

density 

(no./m2)
 

*Weed dry 

biomass 

(g/m2)
 

Seed yield 

(t/ha)  

Pendimethalin 750 g/ha  5.5 (30.0) 3.2(9.7) 2.36  

Pendimethalin + imazethapyr 900 g/ha  4.9 (24.0 ) 2.3(4.9) 2.28  

Quizalofop –p-ethyl 100 g/ha  4.6 (20.7 ) 2.6 (6.4) 2.27  

Pendimethalin 750 g/ha fb quizalofop –p-ethyl 100 g/ha  5.2 (27.7 ) 2.7 (6.1) 2.24  

Pendimethalin 750 g/ha + 1 HW  4.2 (17.7 ) 1.6 (2.2) 2.72  

Sunflower + green gram  5.0 (25.0 ) 2.0 ( 3.7) 2.79  

Sunflower + Sesbania  5.1(26.7 ) 1.9 (3.8) 2.69  

Ridging 25 DAS  7.9 (68.0 ) 3.5 (11.9 ) 2.62  

2 hand weedings 20 & 40 DAS  3.4 (11.7 ) 1.2 (1.0) 3.13  

Unweeded  15.4 (237.3 ) 7.2 (53.4 ) 2.06      

LSD (P=0.05)  2.19  12.41  0.61  

*Weed data subjected to √x+0.5 transformation, original values are in parentheses

Weed management in  sunflower (2014)

weeds in maize compared to weedy check.  Among 
the treatments, highest maize yield was recorded in 
atrazine+pendimethalin treatment followed by 
cowpea intercrop + pendimethalin, Sesbania brown 
manuring + pendimethalin+2,4-D and weedy control. 
Sesbania brown manuring treatment was inferior to 
both maize-cowpea intercropping and sole maize in 
terms of maize yield.  The maize yield as recorded in 
the cowpea inter cropping + pendimethalin treatment 
was statistically similar to the that recorded under 
sole maize with atrazine+pendimethalin treatment 
and also produced 6.24 tonnes of green fodder.  
Hence, it was concluded that cowpea intercropping + 
pendimethalin was a superior weed management 
option over application of atrazine+pendimethalin 
(Table 1.19).

without herbicide application, and by 45.4, 69.5 and 
104.7% with herbicide application under Sesbania, 
biogas slurry and no manure treatments, respectively. 
This showed that the effect of herbicide in terms of 
increased grain yield with increasing N level was 
relatively more prominent under no manure and 
biogas slurry treatments, compared to Sesbania.  The 
probable reason for these observations could be that 
the weed infestation increased significantly as N level 
was increased from N  to N  under no manure and 18 120

biogas slurry treatments, but such increase in weed 
infestation was insignificant under Sesbania treatment.  

 Among the treatments, lowest weed dry matter 
was recorded under Sesbania+preti lachlor 
combination.  When herbicide was not applied, there 
were no differences among no manure, biogas slurry 
and Sesbania in terms of total weed dry matter.  
However, with herbicide application, significant 
reduction in weed dry matter production was 
recorded in Sesbania treatment compared to no 
manure treatment.  This indicated that Sesbania alone 
was not enough to control weed infestation in DSR, 
but it has increased the efficiency of pretilachlor.

1.3.10 Weed management in sunflower

 A field experiment was conducted during 2014 
to find out promising weed control practice in 
sunflower. Results revealed that two hand weeding 
was most effective to control the weeds and obtaining 
higher seed yield (3.13 t/ha). Among herbicides, 
pendimethalin + imazethapyr 900 g, pendimethalin 
750 g fb quizalofop 100 g/ha significantly reduced the 
weed population and weight, and produced seed 
yield of 2.28 and 2.34 t/ha as compared to unweeded 
control (2.06 t/ha)(Table 1.21).



RESEARCH PROGRAMME ‐2

Chapter - 2

WEED DYNAMICS AND MANAGEMENT UNDER THE REGIME OF CLIMATE CHANGE 
AND HERBICIDE RESISTANCE

 Changes in global climate associated with 
global warming and increasing atmospheric carbon 
dioxide are likely to influence the weed dynamics in 
different ecosystems. A complex set of interactions 
among crops, weeds and their environment 
determines the impact of weed interference on crop 
productivity. Despite being a potential threat, impact 
of climate change on crop-weed interaction with 
changing climate is poorly understood, though it is of 
potential importance for production and protection of 
agriculture and, for human and animal health, 
environment and natural biodiversity. Greater 
genetic variability and/or sustained selection 
pressures due to repeated use of herbicides and 
herbicides with similar sites of action may prompt 
recurrence of herbicide resistances in weeds. 
Changing climatic factors further complicate the 

puzzle of crop-weed interaction and hence 
effectiveness of weed management practices. Thus, 
understanding behaviour of weeds and development 
of herbicide resistance under the regime of climate 
change is an urgent need for the development of weed 
management strategies. Weed risk analysis and weed 
seed/seedling identification are crucial for the seed 
producers, scientists, farmers and policymakers. In 
order to make weed seed identification user-friendly 
for stakeholders, it is desirable to develop interactive 
software for identification of weed seeds/seedlings. 
Keeping in view these aspects, the research 
programme has been focused on understanding 
complex behaviour of crop and weed interactions and 
development of herbicide resistance in weeds under 
the regime of climate change. 

Sub-programme

 

Experiments

 

Associates

 2.1 Effect of climate change on 

crop-weed interactions, 

herbicide efficacy and 

bioagents
 

2.1.1 2

 
Effect of elevated CO and temperature

 on physiological, biochemical and 

molecular aspects in wheat and dominant
  weed species

 

Bhumesh Kumar 
 Meenal Rathore 

 Raghwendra Singh
 

 
2.1.2

 
Effect of elevated CO

 
and temperature 

on physiological, biochemical and 

molecular aspects of rice and weedy rice

 
biotypes

 

Meenal Rathore 
 Bhumesh Kumar 
 

Raghwendra Singh
 

 
2.1.3

  
Effect of elevated CO2 and temperature 
on activity of soil enzymes in rhizosphere 

 of  rice, wild rice, weedy rice and 
 Echinochloa crus-galli

 

C. Sarathambal
 

Bhumesh Kumar  
 

2.1.4   
on efficacy of sulfo sulfuron against 

Phalaris minor

Bhumesh Kumar  
Raghwendra Singh 
Meenal  Rathore  

2.2  Physiological and molecular   

basis of herbicide resistance 

development in weeds and 

evaluation of herbicide-

tolerant crops  

2.2.1 Evaluation herbicide resistance in 

resistant and susceptible  biotypes of 

Phalaris minor  

Bhumesh Kumar  
Meenal Rathore  

Raghwendra Singh 

2.2.2.   2,4-D tolerance status in broadleaf Rabi 

weed plants raised from seeds 

obtained from x, 2x and 3x tolerant 

plants in 2014 Rabi 

D.K. Pandey 

2.2.3.   Bispyribac sodium tolerance status in 

Echinochloa sp. raised from seeds obtained 

from x, 2x and 4x tolerant plants of 2013 

Kharif
 

D.K. Pandey 

2

Effect of elevated CO2 and temperature 
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Sub-programme Experiments Associates

2.3 

2.4 

Development of weed seed 

identification tools and 

weed risk analysis.
 

2.3.1    Development of weed seed 

identification tools
 

Bhumesh Kumar 
 

Meenal Rathore 
 

Raghwendra Singh
 

2.3.2    

2.4.1    

2.4.2    

Weed spread risk potential
 

 of seeds of 

some of the important weeds
 D.K. Pandey

 

Other experiments 
             

Demonstration of herbicidal activity of 

Parthenium leaf allelochemical crude
 D.K. Pandey

 

            
Evaluation of seed storage method at 

ambient temperature
 D.K. Pandey

 

2.1 Effect of climate change on crop-weed 
interactions, herbicide efficacy and 
bioagents.

2.1.1 Effect of elevated CO  and temperature on 2

physiological, biochemical and molecular 
aspects in wheat and dominant weed species. 

 Effect of elevated CO  and elevated 2
o temperature (Ambient + 3.0 ± 0.5 C) on wheat and 

weed (Phalaris minor) was studied in open top 

chambers (OTCs). Wheat (GW-273) was sown 

following recommended practices. Weed population 
2was maintained 15 plants/m . Plants of both the 

species were exposed to AC+AT [ambient CO  (385±5 2

ppm) + ambient temperature], AC+ET [ambient CO  2

(385 ± 5 ppm) + elevated temperature (ambient + 3.0 
o ± 0.5 C)], EC+AT [elevated CO  (550 ± 50 ppm) + 2

ambient temperature] and EC+ET [elevated CO  (550 2

± 50 ppm) + elevated temperature (ambient + 3.0 ± 
o 0.5 C)] from emergence to physiological maturity of 

the crop. Observations were noted at 30 and 60 days 

after treatment (DAT). Salient findings of the 

experiment are given below.

 Enrichment of atmospheric CO  had a positive 2

effect on overall growth of wheat as well as P. minor 

plants, however, elevated temperature alone or in 

combination of elevated CO  had adverse effect on 2

growth and development of both the species. Effect of 

different treatments on growth in term of relative 

growth rate (RGR) in wheat and P. minor is depicted in 

(Figure 2.1A). In case of wheat, RGR was calculated 

701, 596, 818 and 613 mg dry weight/plant/day under 

AC+AT, AC+ET, EC+AT and EC+ET, respectively. In 

P. minor, RGR was calculated 687, 651, 742 and 686 mg 

dry weight/plant/day under AC+AT, AC+ET, 

EC+AT and EC+ET, respectively. Data on RGR clearly 

showed that elevated temperature alone (AC+ET) or 

in combination of elevated CO  (EC+ET) adversely 2

affected two species and more severely wheat as 

compared to P. minor suggesting a competitive 

advantage to weed as compared to wheat under 

elevated temperature alone or in combination of 

elevated CO . Yield of wheat was decreased 2

considerably at elevated temperature (AC+ET) by 

24.19%, and (EC+ET) by 5.78% as compared to 

ambient conditions (At+AC). However, at elevated 

CO  alone (EC+AT), yield of wheat was increased by 2

10-25% (Figure 2.1B). Similarly, test weight (1000-

grains weight) was also less when plants were 

exposed to either elevated temperature alone or in 

combination with elevated CO  (Figure 2.1B), and 2

may be contributing factor for observed yield 

reduction in such conditions.

Figure 2.1: Effect of elevated CO  and temperatureon 2  

( ) Relative growth rate in wheat and P. minor  (B) Yield and 1000-grain weight of wheat A
[Data are means of three replications and bar at top indicates standard deviation]
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 Isoenzymes activity profile (native PAGE) of 
antioxidant enzymes superoxide dismutase, guaiacol 
peroxidase, ascorbate peroxidase, glutathione 
peroxidase and glutathione reductase was studied at 
30 DAT. Differential regulation as well as induction of 
new iso-forms in response to elevated CO and 2 

elevated temperature and combination of these two 
was evident (Figure 2.2). Phalaris minor exhibited 
stronger antioxidant defence as compared to wheat 
pointing towards involvement of antioxidant defence 
system in adaptation to climate change conditions.

Superoxide dismutase

Guiaicol peroxidase

Ascorbate peroxidase

Glutathione peroxidase

Glutathione reductase

Wheat Phalaris minor 

Figure 2.2: Effect of elevated CO  and temperature on 2

isoenzymes pattern of antioxidant enzymes in wheat and P. 
minor at 30 DAT. (ACAT = Ambient CO  + Ambient 2

temperature; ACET = Ambient CO  + Elevated temperature; 2

ECAT = Elevated CO  + Ambient temperature; ECET = 2

Elevated CO + Elevated temperature). 2 

 Expression of genes involved in photo-

synthesis and defence pathways was found to be 

altered in wheat and P. minor at elevated CO  and 2

elevated temperature alone and in combination at 30 

DAT (Fig. 2.3)  Altogether, species-specific as well as .

treatment-specific differential expression of genes 

was evident. For example, a marked up-regulation of 

MDH was observed in wheat at elevated temperature, 

however, no such up-regulation was found in P. 

minor.  Similarly, up-regulation of APX2 was evident 

only in wheat at elevated CO  alone or in combination 2

of elevated temperature. On the other hand, up-

regulation of GR was noticed at elevated temperature 

alone or in combination with elevated CO  only in P. 2

minor.  Down-regulation of CAT1 was observed at 

elevated CO  alone or in combination of temperature 2

in wheat, however. On the other hand, up-regulation 

was noticed in P. minor. Down-regulation of 

chloroplastic CuZnSOD was evident only at elevated 

CO  in wheat. Transcript level of cytoplasmic 2

CuZnSOD, FeSOD, APX1 and CAT2 was unaffected at 

elevated CO  as well as at elevated temperature. In 2

general, P. minor exhibited stronger response to all the 

three treatments as compared to wheat showing its 

adaptive potential to changing environment. 

Differential regulation of genes involved in 

antioxidants defence pathway point towards possible 

involvement of these genes in adaptation to high  

temperature high CO environment.2  

 

Figure 2.3:  Effect of elevated CO  and elevated temperature 2

on transcript level of genes involved in photosynthesis and 
antioxidant defence pathway in what and P. minor at 30 
DAT. [FBPase = Fructose 1,6-bisphosphatase; MDH = 
malate dehydrogenase; rbcL and rbcS = large and small 
subunit of Rubisco; PEPC = PEP carboxylase; GPX = 
glutathione peroxidase; GR = Glutathione reductase; 
CuZnSOD, MnSOD, FeSOD = superoxide dismutases 
specific to Cu-Zn and Mn and Fe; CAT = Catalase, APX = 
Ascorbate peroxidase; EF1α = elongation factor 1α (loading 
control)]

2.1.2. Effect of elevated CO  and temperature on 2

 rice and weedy rice

 Weedy rice, a natural hybrid between cultivated 
and wild rice, is thought to be more problematic in 
forthcoming regime of climate change. The effect of 
climate change (enhanced temperature and CO  and a 2

combination of both in comparison to ambient 
conditions) on a morphotype of weedy rice, a wild rice 
and cultivated rice was studied till maturity.
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 Interaction studies revealed effect on tiller 
number, root length, root volume, shoot fresh weight 
and difference in leaf-air temperature 45 DAS; plant 
height, tiller number and difference in leaf-air 
temperature 60 DAS and effective  tillers, panicle 

length,  grains per panicle, yield per plant (Fig. 2.4), 
plant height, grain length and root area at harvest.  An 
important observation was that elevated temperature 
and CO  in combination delayed panicle maturity in 2

all rice.

Figure 2.4: (A) Variations in yield per plant in weedy rice, cultivated rice and wild rice under changing parameters of climate. 
(E: elevated, C: CO  T: temperature;  Blue block: cultivated rice, Red block: wild rice; Green block: weedy rice).  (B) Effect on 2 ,

phenology (commencement of reproductive stage) of cultivated rice under changing parameters of climate.

2.1.3 Effect of elevated CO  and temperature on 2

activity of soil enzymes in rhizosphere of rice, 
wild rice, weedy rice and Echinochloa crus-
galli 

 Soil samples were collected from the OTCs at 
physiological maturity stage. The influence of 
elevated CO and temperature on activity of soil 2  

enzymes was analysed in the soil samples and the 
results obtained are given in (Table 2.1). The results 
showed that the exposure of elevated CO increased 2 

the activity of  all the three soil enzymes, whereas, 
elevated temperature led to decrease in the activity 
of enzymes. Among the plant species tested, E. crus-
galli responded positively to elevated CO and 2 

temperature. Higher FDA hydrolysis rate (an 
indication of overall microbial activity) was noticed in 
Echinochloa crus-galli at elevated CO alone and in 2 

combination of elevated temperature. Dehy-
drogenase activity was higher at elevated CO in E. 2 

crus-galli followed by that at elevated CO andelevated 2  

temperature. Urease is the key enzyme which 
hydrolyses urea to ammonia. Elevated CO  resulted 2

significantly higher activity of urease in soil collected 
from rhizosphere of E. crus-galli followed by 

 cultivated rice. Altogether, it can be inferred that 
E. crus-galli responded positively to elevated CO  with 2

respect to all the three soil enzymes when exposed to 
elevated CO  alone or in combination of temperature. 2

Table 2.1:  Effect of elevated CO and temperatureon the activity of soil enzymes2     

Activity of soil
enzymes

 

Crop/weed
 

Treatment
 

Ambient Elevated CO2 
Elevated

temperature
Elevated CO2 + 

Elevated temperature
 

Fluorescein  diacetate 
(FDA)  hydrolysis rate 
(µg fluorescein /g  soil/h)  

Weedy rice  9.6ef
 

12.3d
 

6.5g 12.8d 
Wild rice  8.9efg

 
15.6c

 
9.6ef 18.2ab 

Cultivated rice  7.6fg
 11.2 de

 8.7efg 16.4bc 
E. crus-galli 8.7efg 18.5ab 6.9g 19.7a     

Dehydrogenase (µg 
TPF/g soil /24 h)  

Weedy rice  26.5b-e
 28.6bc

 25.8c-f 22.3d-g 
Wild rice  27.6bcd 29.8bc 20.6efg 18.9g 

Cultivated rice  18.9g 19.5g 22.3d-g 16.9g 

E. crus -galli  32.4b
 

39.8a 18.9g 34.8b 

Urease  (µg NH4/g soil /  

24 h)  

Weedy rice  39.1abc
 39.8abc 23.6e 34.6bcd 

Wild rice  33.9bcd
 36.9a-d 29.8de 29.5de 

Cultivated rice  36.5bcd 42.9ab  32.8cd 28.9de 

E. crus -galli  36.5bcd 45.6a 33.6cd 35.5bcd 

Values represent mean of three replications. Values followed by same letter in a row are not significantly different 
from each other as analysed by DMRT (P=0.05) 
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2.2.2 2,4-D tolerance status in broadleaf Rabi weed 
plants raised from seeds obtained from x, 2x 
and 3x tolerant plants in 2014 Rabi

 The seeds collected from herbicide 2,4-D 
tolerant plants of the weeds were planted in micro-

2plots (1 m ). The herbicide 2, 4-D amine was applied to 
the stands and mortality of the treated plants and 

flowering and seed formation were monitored. The 
results on Euphorbia geniculata (Table 2.2), Amaranthus 
viridis (Table 2.3) and Rumex dentatus (Table 2.4) 
showed that there was no apparent quantitative 
relationship in the herbicide tolerance in subsequent 
generation of the weeds.

Figure 2.6:  Evaluation of Phalaris minor for resistance against different herbicides.

Control     0.5 X      1X       1.5 X    2.0 X Control     0.5 X      1X       1.5 X    2.0 X

IPU-sensitive biotype IPU-resistant biotype

Clodinafop

Metribuzin

Isoproturon

Sulfosulfuron

Metsulfuron
+

Iodosulfuron

Table 2.2: Herbicide 2, 4-D amine tolerance in different population types of Euphorbia geniculata during 2014

Population type  Herbicide levels 

employed

Survival of plants 20 

DAT

Flowering (%)  Seed formation 

(%)   
I. Normal  0  100±0  100±0 100±0 

x  30±10  0 0 

2x  30±10  0 0 

4x  0 0 0 

II. x 2,4 -D tolerant  0  100±0  100±0 100±0 

x  75±13.5  56±21.2 56±21.2 

2x  65±2.6  63±17.3 63±17.3 

4x  0 0 0 

III. 2x 2, 4 -D tolerant  0  100±0  100±0 100±0 

x  94±9.8  63±32. 1 63±32.1 

2x  61±34.8  28±47.9 28±47.9 

4x  0 0 0 

IV. 3x 2, 4 -D tolerant  0  97±4.7  100±0 100±0 

x  21±10.9  0 0 

2x  50±7.0  0 0 

4x  0 0 0 

Values are means ± standard deviations of 3 replications.

DWR

ICAR-DWR Annual Report 2014-15 31 R
E
S
E
A
R
C
H
 P
R
O
G
R
A
M
M
E
 ‐
 2

DWR

ICAR-DWR Annual Report 2014-1530R
E
S
E
A
R
C
H
 P
R
O
G
R
A
M
M
E
 ‐
 2

2.1.3 Effect of elevated CO  and temperature on 2

efficacy of sulfosulfuron against P. minor

 Efficacy of sulfosulfuron was tested against P. 
minor in OTC. Seeds of P. minor were sown in pots and 
kept in OTC for treatments viz. elevated temperature 

o(ambient + 3.0 ± 0.5 C), elevated CO  (550 ± 50 ppm) 2

and elevated CO  + elevated temperature. Different 2

doses of sulfosulfuron (0, 0.5X, 1X, 1.5X and 2X) were 
sprayed at 25 days after emergence. Photographs 
were taken after 20 days of herbicide application. At 
ambient condition (ACAT), sulfosulfuron was 
effective to kill 100% population of P. minor even at 
0.5X dose.  At elevated temperature (ACET) as well as 

elevated CO  (ECAT), escape about 30-40% 2

population of the P. minor was noticed at 
recommended dose (1X) of sulfosulfuron, however, 
higher doses (1.5 and 2X) were effective to kill 100% 
population. At elevated CO  + elevated temperature 2

(ECET), plant escaped at all the doses of sulfosulfuron 
(0.5X, 1X, 1.5X and 2X), however, growth inhibition 
was noticed with the increasing dose of sulfosulfuron 
(Fig. 2.5). It can be inferred from the results that 
efficacy of sulfosulfuron may be reduced with 
predicted climate changes (elevated CO  and elevated 2

temperature), hence, weed management may be 
affected considerably.

Figure 2.5:  Effect of elevated CO  and temperature on efficacy of sulfosulfuron against P. minor. (ACAT = Ambient CO  + 2 2

Ambient temperature; ACET = Ambient CO  + Elevated temperature; ECAT = Elevated CO  + Ambient temperature; 2 2

ECET = Elevated CO + Elevated temperature).2 

ACAT

ACAT

ACAT

ACAT

Control 0.5X 1X 1.5X 2.0X

Sulfosulfuron

2.2 Physiological and molecular basis of 
herbicide resistance development in 
weeds and evaluation of herbicide-
tolerant crops.

2.2.1 Evaluation herbicide resistance in resistant 
and susceptible  biotypes of Phalaris minor

 On the basis of screening experiment conducted 
last year, one isoproturon-sensitive (IPU-sensitive 
and one isoproturon-resistant (IPU-resistant) 
biotypes were selected.  Plants of both the biotypes 
were grown in pots with uniform population. At 21 
days after emergence, varying doses (0, 0.5X, 1X, 1.5X, 
2X) of different herbicides (isoproturon, clodinafop, 

sulfosulfuron, metsulfuron+iodosulfuron and 
metribuzin) were sprayed. All the above herbicides 
showed almost 100% control of IPU-sensitive biotype 
of P. minor at recommended doses and obviously at 
higher doses. However, IPU-resistant biotype of P. 
minor showed very high degree of resistance against 
isoproturon, clodinafop and sulfosulfuron at 
recommended doses (1X) even at higher doses (1.5X 
and 2 X) and produced healthy seeds. Alternate 
herbicides viz. metsulfuron+iodosulfuron and 
metribuzin provided effective control of P. minor at 
recommended doses (Fig. 3.6) suggesting that these 
herbicides are effective in management of IPU-
resistant biotype of P. minor.
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Table 2.3: Herbicide 2, 4-D amine tolerance in different population types of Amaranthus viridis during 2014

Population type  Herbicide levels 

employed

Survival of plants 20 

DAT

Flowering (%)  Seed formation 

(%)
   

Normal  0  97±5.7  100±0 100±0 
x  14±2.0  78±19.2 78±19.2 

2x  5±0.5  0 0 

4x  0 0 0 

x 2,4-D tolerant  0  95±5.0  100±0 100±0 

x  28±2.0  100±0 100±0 

2x  89±11.0  100±0 100±0 

4x  0 0 0 

2x 2, 4-D tolerant  0  100±0  100±0 100±0 

x  91±7.7  100±0 100±0 

2x  96±3.2  100±0 100±0 

4x  7±4.0  100±0 100±0 

3x 2, 4-D tolerant  0  97±5.7  100±0 100±0 

x  100±0  100±0 100±0 

2x  100±0  100±0 100± 

4x  7±3.2  0 0 

Values are means ± SD of 3 replications.

Table 2.4: Herbicide 2, 4-D amine tolerance in different population types of Rumex dentatus during summer of 2014

Population type Herbicide levels 
employed

 Survival of plants 20 
DAT

 Flowering (%) Seed formation 
(%)

Normal
 

0
 

98±2.8
 

98±2.8
 

100±2.8

x
 

8±3.7
 

100±0
 

100±0

2x
 

0
 

0
 

0
 

4x
 

0
 

0
 

0
 

x 4-D tolerant 0 100±0  100±0  100±0

x 13±3.7  100±0  100±0

2x 14±3.0  100±0  100±0

4x 0  0  0  
2x 2, 4-D tolerant 0 97±0.6  100±0  100±0

x 0  0  0  
2x 13±2.5  0  0  
4x
 

0
 

0
 

0
 

3x 2, 4-D tolerant
 

0
 

91±8.3
 

0
 

0
 

x
 

0
 

0
 

0
 2x 0  0  0  

4x 0 0 0

Values are means ± standard deviations of 3 replications. 

2.2.3 Herbicide bispyribac sodium tolerance status 

 in Echinochloa sp. raised from seeds obtained 

 from x, 2x and 4x tolerant plants of 2014 Kharif

 Herbicide bispyribac sodium tolerance was 

evaluated in the Echinochloa crus-galli, E. glabrescens 

and E. colona seeds collected from the stands of 2014 

Kharif in micro-plots in field. The herbicide was 

applied at x, 2x and 4x on 12 lines of the species and 

also on x, 2x and 4x tolerant lines. Seedling survival, 

tillering, and fresh and dry weights of plants were 

observed. While herbicide tolerance was verified in 

some of the lines corroborating earlier year's findings, 

there was no definite trend in herbicide tolerance in 

the plants raised from the seeds collected from 

herbicide tolerant lines during 2014. 

2.3 Development of weed seed identification 
 tools and weed risk analysis.
2.3.1  Development of weed seed identification 
 tools 

 Images of different weeds at different stages 
(i.e. seeds, imbibed seeds, and their reproductive 
parts) have been taken for the purpose of develop 
weed identification software and weed atlas. 
Information regarding 40 weeds has been compiled 
for weed atlas.

2.3.2 Weed spread risk potential of seeds of some 
 of the important weeds

 Weed spread risk potential through seeds 
(extent of viability of weed seeds at or near ambient 
conditions) of 34 prominent weeds of central India 
was studied. The seeds of the weeds were collected in 
1991-92, dried under ambient conditions and kept in 
glass bottles at ambient temperature 30 ± 15º C and 
germination was tested at intervals. The seeds of 
different weeds lost viability in 5 -12 years, depending 
on the species. Approximate period for viability loss 
was 5 years for 5 species, up to 10 years for 26 species 
and 12 years for 3 species. The viability loss period 
was irrespective of their being monocot or dicot and 
season of infestation. The weeds appear to have high 
spread risk potential through seeds for many years 
and this warrants the necessity of quarantine and 

sanitation to ward off both the weed spread through 
seeds to newer areas and intensification of the weed 
infestation in the areas where they have already 
spread. This has special relevance to Indian context 
where many weeds have infestations confined to 
particular areas and are waiting for invasion to other 
areas yet to be infested. 

2.4  Other experiments 
2.4.1 Demonstration of herbicidal activity of 
 parthenium leaf allelochemical crude

2.4.1.1 Standardization of suitable solvent for 
 preparation of the herbicidal allelochemical 
 crude.

 Suitable solvent for preparation of the 
herbicidal allelochemical crude was found out and its 
composition was standardized. Water, acetone, 
acetone : water at 25:5, 20:10, 15:15 (all v/v), etc. were 
tried and yield and herbicidal activity of the solutes 
obtained on drying were measured. The acetone was 
better suited solvent for it extracted good amount of 
herbicidal principle and was quick evaporating and 
appeared to avoid bulk of non bioactive constituents. 
The acetone : water, 1:1, v/v extracted maximum 
solutes with herbicidal activity. The findings showed 
that acetone : water, 1:1, v/v was suitable for bulk 
extraction of the allelochemical crude from 
parthenium leaf residue (Table 2.5).

Table 2.5: Solubilization of herbicidal constituents from parthenium leaf residue by different solvents

Solvent system   Yield (%) of 

herbicidal  
constituents

  

% Change in biomass over initial value (loss of 100% biomass 
shows death of the plants) days after initiation of the treatments

5 10 15 20        

Acetone   5.0±0.3   -22±11   -39±6   64±3   -100  

Acetone : water(25:5, v/v)   16.8±0.2   -54±22   -74±3   -100  100  

Acetone : water (20:10, v/v)   18.6±1.0   38±6   67±4   -100  -100  

Acetone : water (15:15, v/v)   22.5±1.2   -100  -100  -100  -100  

Water   12.6±0.2   -7±2   -7±6   11±5   -13±6   

Values are means ± SD of three replications.

2.4.1.2 Standardization of suitable solute (parthe- 
 nium leaf powder, PLP) to solvent ratio.  
 The PLP was extracted with solvent acetone : 
water (1:1, w/v) mixture at 1:5, 1:10, 1:20, 1:30, 1:40, 
and 1:60 (w/v) for 30 minutes and herbicidal 
constituent yield was monitored. The herbicidal 

constituent extraction was maximum with 1:30 ratio 
(Table 2.6). The herbicidal activity on water hyacinth 
was also appreciable at this ratio of leaf residue to 
solvent. The solvent to solute ratio of 1:30 was most 
appropriate for the extraction of the allelochemical 
crude.

Table 2.6: Effect of solute – parthenium leaf powder- to solvent ratio on yield of allelochemical crude (AAC) and its herbicidal 
 activity subsequent to extraction for 30 minutes at ambient temperature

Solute to solvent ratio (w/v)  Yield of allelochemical 
crude 

% Change in biomass of water hyacinth over 
initial level days after initiation of the treatment at 
ACC obtained from 1 g in 100 ml water equivalent 

mg/g residue % (w/w) 5 10 15          

Control (water)   -  -  6±3.9  16±3.8  24±6.6  

1:5 (acetone:water, 1:1)   152±7  15.2  -10±2.9  -16±3.2  -99±0.7  

1:10 (acetone:water, 1:1)   223±13  22.3  -7±2.9  -23±5  -100  

1:20 (acetone:water, 1:1)   220±10  22.0  -10±7.8  -32±19.2  -100  

1:30 (acetone:water, 1:1)   229±8  22.9  -15±6.9  -27±3.4  -100  

1:40 (acetone:water, 1:1)   242±10  24.2  -27±5.4  -34±5.5  -100  

1:60 (acetone:water, 1:1) 244±6 24.4 -31±12.5 -49±12 -100
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2.4.1.3 Standardization of suitable time duration 
for extraction of the allelochemical crude 
from parthenium leaf residue.

 The extraction  time 5, 10, 20, 30, 40, 50, 60, 90, 
120, 180 and 240 minutes were used for parthenium 

leaf allelochemical crude extractions with stirring 
following solute (leaf residue) to solvent ratio of 1:30 
(w/v). The 30 minute extraction duration was 
optimum when yield and herbicidal activity on water 
hyacinth outdoors were considered (Table 2.7). 

Table 2.7: Effect of duration of extraction of parthenium leaf powder with acetone : water, 1:1, v/v on yield of 
  allelochemical crude (AAC) and its herbicidal activity

Extraction 
duration 

(min)

  
Yield of ACC  % Change in biomass of water hyacinth over initial level 

days after initiation of the treatment at ACC obtained from 1 
g in 100 ml water equivalent  

mg/g   % (w/w)   5  10   15   

5  210±7.6  21±0.7  59±28.1   -100   -100   

10  204±3.2  21±0.3  -53±27.3   -100   -100   

20  196±9.8  20±0.9  -41±9.3   -100   -100   

30  228±4.0  23±0.4  -45±20.2   -81±17.4   -100   

40  230±4.5  23±0.4  -62±33.7   -100   -100   

50  233±7.6  23±0.7  -52±16.6   -93±12.4   -100   

60  231±4.1  23±0.4  -56±39.4   -100   -100   

90  217±6.2  22±0.6  -39±15.5   -89±18.2   -100   

120  229±2.0  23±0.2  -52±25.9   -100   -100   

180  223±6.0  22±0.6  -60±19.8   -100   -100   

240  190±4.3  19±0.4  -51±19.7   -100   -100   

Control - - 11±4.2 24±8.7 34±14.7

Values are means ± SD of three replications. Loss of 100% biomass shows death of the plants

2.4.1.4 Effect of surfactant sorbitan mononucleate 
 (SMN) on extraction of herbicidal 
 constituents from parthenium leaf residue. 

 Sorbitan mononucleate, a surfactant, was 
added to the parthenium leaf allelochemical crude 
extraction medium (acetone : water) at 0.01, 0.05 and 
0.1% (v/v) and yield of the herbicidal allelochemical 
crude and herbicidal activity of the crude were 
monitored. The SMN was also tested for its inhibitory 
activity on water hyacinth. The findings  showed that 
the SMN was not inhibitory to water hyacinth at 0.1%. 
Addition of SMN to extraction medium at 0.1, 0.05 

and 0.01 % did not affect extraction of herbicidal 
constituents and their yields from parthenium leaf 
residue. 

2.4.1.5 Effect of target plant biomass on fate of 
 the herbicidal activity of parthenium leaf 
 allelochemical crude.

 Parthenium leaf allelochemical crude was 
tested for different numbers and biomass of water 
hyacinth plants outdoors for investigating effect of the 
target plant biomass on herbicidal activity of the 
allelochemical crude. The findings (Table 2.8) 
showed that allelochemical  crude at 200 mg / 100 ml 

Table 2.8: Effect of target plant biomass on parthenium leaf allelochemical crude herbicidal activity and persistence of the 
 herbicidal activity outdoors

Treatment  Fresh weight 

of plants  
(g)  

% Change in biomass of water hyacinth over initial level days after 
initiation of the treatment  

Water 
hyacinth 

plants / 100 

ml medium  

I. Assay of herbicidal 
activity  

II. Assay of herbicidal activity - plants placed immediately 
after 10 days in the medium of I  

5  10  Initial biomass 
of each plant  

5  10  15  

1  13.0±2.4  -85.0±6.7  -100  13.6±2.1  -18±1.9  -82.0±2.8  -100  

2  15.2±4.4  -85.0±1.8  -100  14.8±2.4  -33.0±13.3  -88.0±2.4  -100  

3  33.3±3.6  -94.0±2.2  -100  17.6±1.5  -55.0±8.5  -84.0±1.0  -100  

4  51.3±1.6  -95.0±1.0  -100  17.5±2.9  -38.0±9.6  -62.0±19.3  -83.0±5.5 

5  57.0±1.1  -84.0±19.4  -100  12.9±1.6  -32.0±2.1  -48.0±12.4  -58.0±10.7

1  23.0±3.5  10.0±0.7  21.0±3.2  17.2±5.6  11.0±6.8  25.0±9.8  31.0±11.3 

Values are means ± SD of three replications. Minus 100% biomass shows death of the plants

was sufficient to kill 10-60 g of 1-5 water hyacinth 
plants in 5-10 days. The residual toxicity for 
subsequent additions of water hyacinth to the system 
killed the weed where 10-30 g or 1-3 water hyacinth 
plants were placed. Where 4-5 plants (50-60 g) were 
placed, the residual toxicity was inhibitory, but not to 
lethal level. Beyond a critical level, herbicidal activity 
and its persistence depended on water hyacinth 
biomass.

2.4.1.6 F o r m u l a t i o n  o f  p a r t h e n i u m  l e a f  
 allelochemical crude for use as herbicide on 
 prominent weeds

 Parthenium leaf allelochemical crude 
formulation was prepared with suitable solvents and 
surfactants and was applied on different terrestrial 
and aquatic weeds. Phytotoxicity was monitored. The 
preparation caused necrotic lesions at the place of 
application (Figure 2.7) and the plants were not killed. 
The plants recovered subsequently and grew normal. 

Water hyacinth leaves sprayed with the 
allelochemical crude also showed necrotic lesions 
and plants  recovered subsequently .  The 
allelochemical crude did not appear a suitable 
material for use as a herbicide as sprays. 

2.4.2 Evaluation of seed storage method at  
 ambient temperature

 A liquid preservative 20% (w/w) CaCl  in 2

glycerol extended longevity of seeds of crops and 
weeds (with mean moisture content, MC, about 10%, 
fresh weight basis) to varying degrees broadly by 8 
and 3 folds, evaluated for 24 and 21 years, 
respectively at ambient temperatures 30±15ºC. The 
experimental data suggested that that storing seeds in 
the liquid preservative (CaCl  in glycerol) is a 2

promising, alternative, long-term storage method at 
ambient temperature by ultra-drying the seeds and 
removing air (oxygen) from the seed environment. 

Figure 2.7: Necrotic lesions on different weeds and subsequent recovery of the necrotic lesions cause by 
parthenium allelochemical crude application as an herbicide



BIOLOGY AND MANAGEMENT OF PROBLEMATIC WEEDS 
IN CROPPED AND NON-CROPPED AREAS

 Some weeds have assumed serious proportions 

in cropped and non-cropped situations. The weeds 

like wild oat (Avena fatua), canary grass (Phalaris 

minor), lambsquarters (Chenopodium sp.), purple nut 

sedge (Cyperus rotundus), field bind weed 

(Convolvulus arvensis), Echinochloa spp., weedy rice, 

Orobanche, Cuscuta, etc. are well known problematic 

weeds in different cropping situations. In non-

cropped situations also, weeds like Parthenium 

hysterophorus ,  Lantana camara ,  Eupatorium 

adenophorum, Chromolaena odorata, Saccharum 

spontaneum, Mikania micrantha, etc. have gained 

national importance. In aquatic situations, 

troublesome weeds like water hyacinth, alligator 

weed, Pistia stratiotes, Ipomoea aquatica, etc. have 

gained the status of worst weeds. Further, submerged 

weed like Hydrilla verticillata is a big menace in aquatic 

situation. In recent years, weedy rice in rice has 

become problematic in many states of India. 

Orobanche has emerged as one of the most problematic 

weeds in mustard and tobacco besides tomato and 

brinjal.  Recently, Chromolaena odorata has become a 

problematic weed in Jagdalpur area of Chhattisgarh. 

The weed is spreading its tentacles in larger area of 

Chhattisgarh and it is feared that it may enter into 

Maharashtra and Madhya Pradesh in due course. 

Among the aquatic weeds, Pistia stratiotes is one of the 

most problematic weeds which has spread fast in 

many parts of Madhya Pradesh. The programme has 

been taken to address biology and management of 

these problematic weeds.

3.1 Biology and management of problematic 

 weeds in cropped areas

3.1.1  Characterization of weedy rice biosimilars

 Mature grains of weedy rice morphotypes were 

studied for morphological parameters like 100 seed 

weight, grain length-breadth ratio and length of awns. 

Expected variations were recorded amongst 

parameters studied. Amongst the 82 morphotypes 

studied, 76% had awns though varying in length 

(Figure 3.1). Majority of awn lengths were in the range 

of 3.0-4.0 cm (14%). Majority of morphotypes (76.8%) 

had grain length - breadth ratio below 3.0 while only 

1% had it between 4-5 (Figure 3.2). Hundred seed 

weight was broadly demarcated into a range of 2.0 -2.5 

wherein 50% morphotypes fell. The remaining 50% 

had a 100 seed weight <2.0 (22%) and >2.5 (28%) 

(Figure 3.3).

Chapter - 3
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Figure 3.1:Varying awn length 
amongst weedy rice morphotypes

Figure 3.2: Majority of weedy rice has 
grain length-breadth ratio below 3.0

Figure 3.3: Variations in 100 seed 
weight amongst weedy rice 

morphotypes

3.1.1.1 Molecular fingerprinting of weedy rice 
 morphotypes

 Molecular fingerprinting of weedy rice 
morphotypes collected was done to observe any 
possible clustering based on the agro-climatic zones 

they had been collected from. The dendogram 
generated (Figure 3.4) using NTSYS-pc software 
revealed that weedy rice did not cluster based either 
on geographical regions or agro-climatic zones.

Fig. 3.4: Dendogram generated by molecular fingerprinting of weedy rice

3.1.1.2 Germination of weedy rice in standing 

 water

 Earlier studies revealed ability of weedy rice 

to germinate under anaerobic conditions with 6cm 

standing water and seeds below soil surface. Hence, 

germination ability under more stringent conditions 

of 15 cm standing water was assessed. It was found 

that 4 of the 99 weedy rice morphotypes screened 

germinated by >57%. And the germination 

percentage decreased rapidly to as low as 3 % with 

increasing seed depths.

Awn length (%)

8% 4% 2%

14%
14%

15%

1%

24% 0

<1

1.1-3.0

3.1-4.0

4.1-5.0

LB ratio

11%

12.20%

<3

3.0-4.0

4.0-5.0

76.80%

100 seed weight (%)

28% 22%

<2.0

2.0-2.5

>2.5

50%

Germination of weedy rice under 15 cm standing water
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Purple rice with transplanting and  1 HW at later stage

3.1.2 Incidence of Orobanche on different varities 
of mustard

 A study was conducted to find out the 
conditions viz., temperature requirements and 
moisture conditions for germinations of Orobanche. 
The study was conducted under laboratory and pot 
culture conditions of simulated temperature and 
moisture requirements. The study of germination 
with or without preconditioning and use of synthetic 
germination stimulant Nijmegen 1 indicated that the 
fresh seeds of O. crenata and O. cernua immediately 
harvested from the flowers did not germinate without 
a period of 20-30 days of preconditioning. 

0Preconditioned seeds, at 23 ± 2 C with 70% relative 
humidity for a period of 10 days, were able to 
germinate, produce germ tube and reach host root. 
Seeds did not germinate when the temperature was 

0 0above 40 ± 2 C and below 5 ± 2 C. 

Orobanchecrenata seeds, brown colour 
unconditioned and white colour conditioned and 

water imbibed ready to germinate seed

 The preconditioned seeds germinated with 
the swelling of seed coat after absorbing moisture 
during the conditioning period. The color of the coat 
changes from light brown to dark brown after two 
days and the proximal end of the imbibed seeds 
became more pointed and protruded from the base. 
The testa gets ruptured and germ-tube protrudes after 
which it elongates in size to reach the host root and 
attach. After attachment to the host, the parasite 
draws the nutrients and forms the tubercle. The 
tubercle then produces the flowering stalks.

 The floral stalks of O. crenata are of different 
sizes, varying from as small as 10 to 40 cm above 
ground,  depending upon the condition of the host. 

Different floral stalk size of O. crenata on tomato

3.1.2.1 Germination of Orobanche

 The nitrogen content was analyzed from soil 
samples collected from the Orobanche infested sites at 
Jabalpur, Gwalior, Murena etc. It was found that high 
available N content had less incidence of Orobanche. 
Continuous flooding for more than 1 day or excess 
moisture for more than 2 days reduced germination to 
20% and 40%, respectively. Excess moisture and 

0temperature more than 35 ± 2 C for more than 2 days 
reduced the germination to 20%.

3.1.2.2 Effect of various treatment on Orobanche in 
 brinjal  field 

 Effect of various treatments on Orobanche was 
studied at Khinni village near Jabalpur. This study 

2was performed in a plot size of 10.8 m  with three 

 Tubercles of Orobanche attached to the roots of tomato

Tubercle

Root of
tomato

Weedy rice infestation in purple rice (initial stage)
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produced maximum yield (4.14 t/ha) followed by 

'DSSB' (3.68 t/ha) and reduced weedy rice 

population. 

3.1.1.3 Screening of rice cultivars for competitive 
 ability

  Nowadays weeds are generally managed by 

use of herbicides, but with selective herbicides  

available for weedy rice, its control is difficult and 

relies solely on cultural practices. In this context, a 

study was initiated to screen rice cultivars for their 

competitive ability against weedy rice. Ten popular 

rice cultivars were screened in a field experiment 

during Kharif 2014 by comparing agronomically 

important parameters in weed free and weedy rice 

infested plots. Interaction study revealed significant 

difference amongst genotypes in weedy rice infested 

field in comparison to control (weed free) for all 

parameters studied except for root length, shoot dry 

weight, SPAD, hills and tillers/running meter at 70 

DAS. Considering a competitive line to mature earlier 

than weedy rice and have lesser yield loss, variety  

'Naveen' was found to record a lower yield loss in the 

first year of experiment (Figure 3.5).

Figure 3.5:  Yields in rice cultivars screened for competitive ability against weedy rice
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Table 3.1. Effect of different cultural treatments on weedy
                   rice and yield of rice

Treatment

Purple rice 
( var. 'Shyamla')

Green rice 
(Kranti)

Dry wt. of 
weedy rice

2(g/m ) at 
60 DAS

Yield 
(t/ha)

SSB 32.7

 

1.86 43.2 2.82

SSB+ HW 32.1

 

2.31

DSSB 35.2 2.10 23.7 3.68

DSSB+ HW 25.3

 

2.41

 

GM 44.6

 

1.57

 

28.8 3.12

GM+ HW 23.6

 

2.03

 

Weedy check 46.3 1.26 52.7 1.93

TP 24.7 2.68 11.9 4.14

TP + HW 11.7 2.93

LSD  (P=0.05) 10.70 0.512 38.65 1.86

Dry wt. of 
weedy rice

2(g/m ) at 
60 DAS

Yield 
(t/ha)

3.1.1.4 Management of weedy rice through cultural 

 interventions

 With no specific herbicide available for weedy 

rice, management is possible only through land 

preparation, mechanical tools and other cultural 

practices. Keeping in view the above, a field 

experiment was carried out for management of weedy 

rice during  Kharif  2014.

 The dominant weed flora of the field were 

Echninochloa colona, Cyperus spp, Eclipta alba, Ammania 

baccifera and Caesulia axillaris.  All the cultural 
2methods significantly reduced the dry weight/m  of 

weedy rice except green manuring alone. The yield of 

purple rice was also significantly affected by different 

cultural practices. The maximum yield was observed 

with transplanting + 1 HW (2.93 t/ha) followed by 

transplanting alone, double stale seed bed + 1 HW, 

stale seed bed + 1 HW and green manuring + 1 HW 

(Table 3.1). Puddling for transplanting lower down 

the population of weedy rice in Kranti and also 
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replications having six treatments and one control 
(T ). Brinjal seeds were sown at the end of October 7

2014. First four treatments viz. (T - Fusarium spp. 1

DWSR1 20 ml of  50% spore suspension/plant; T - 2

Penicillium oxalicum DWSR1 20ml of 50% spore 
suspension/plant; T - Borax 10 ml/plant @ 5 mM and 3

T - Thiourea 10 ml/plant @ 5 mM) were given at 30-40 4

DAP (days after plantation) whereas two treatments 
viz. T - Propiconazole fungicide @ 0.2% and T - 5 6

2Imazathapyr @ 75 g/ha i.e., 0.81 ml for 10.8 m  plot size 
was given at 40-60 DAP. Second treatment was given 
after 30 days of first treatment where it was observed 
that herbicide imazathapyr 75 g/ha was causing 
phytotoxicity hence herbicide treatment was not 
applied in the secondary treatment. Results revealed 
that Orobanche infestation was less in P. oxalicum 
DWSR1 in comparison to Fusarium spp. DWSR1 
whereas borax @ 5 mM has shown less infestation 
(Figure 3.6). Maximum and minimum stalk height of 
Orobanche was recorded 8.71 and 4.57 cm, 
respectively.

Figure 3.6: Number of Orobanche infestations under 
various treatments on brinjal

3.1.2.3 Effect of various treatments on Orobanche in 
 the mustard

 Effect of various treatments on Orobanche was 
studied at Gwalior in mustard field with five 
treatments and four replications in a  plot of size 3.6 x 

22.7= 9.72 m . Sowing of mustard seed was done at the 
end of November 2014. After 30 days of sowing, 
treatments viz., T - Fusarium oxysporum  DWSR1 30 ml 1

of 50% spore suspension/plant, T - Penicillium 2

o x a l i c u m  D W S R 1  3 0  m l  o f  5 0 %  s p o r e  
suspension/plant, T - Borax 10 ml/plant @ 5 mM, T - 3 4

Thiourea10 ml/plant @ 5 mM, T - Sulfosulfuron 5

herbicide treatment @ 13.5 g/acre i.e., for plot size 9.72 
2m , 0.02 g were applied. Second treatment was given 

after 30 days of first treatment.  Results indicated that 
in borax and thiourea treated plots, infestation was 
less (12.50 and 14.75, respectively) compared to the 

bioagents viz., F. oxysporum DWSR1 (19.25) and 
P. oxalicum DWSR1 (21.75). Sulfosulfuron applied at 
13.5 g/acre resulted in complete mortality of 30 days 
old plants of mustard (Figure 3.7). Maximum and 
minimum stalk height of  Orobanche was recorded 8.0 
and 2.3 cm, respectively

Figure  3.7: Number of Orobanche infestations for various 
treatments on mustard

3.1.2.4 Effect of borax and thiourea on Orobanche 
germination

 It was found that the aqueous solutions of either 
borax or thiourea rapidly decompose the germination 
stimulants (e.g. GR24 and Nijmegen-1). This action in 
natural conditions would deprive the essential 
germination stimulants in seeds and thus will not 
allow them to germinate. The phytotoxicity reference 
scale is very useful for quantifying the effect of a 
chemical on the health of a plant. The scale '0' means 
no harm to plant while its progressive increase will 
indicate progressive harm and scale '5' will indicate 
death of the plant. Testing of different concentration 
of borex and thiourea on tomato seedlings revealed 5 
mM concentration safe on tomato seedlings. 
Therefore, concentration of borax and thiourea 
should not exceed 5 mM for the planned quenching 
experiments.

 A study was conducted to see the effect of borex 
and thourea on germination stimulants and Orobanche 
germination Results indicated that reasonable 
percentage of seeds germinated after incubating with 
the stimulant Nijmegen-1. Borax solution (1 mM) was 
added to the medium containing the O. crenata seeds, 
followed by Nijmegen-1 after 48 h of incubation. In 
this case, no germination was observed, even not after 
a long exposure time. The same was observed when 
Thiourea (1 mM) was used instead of borax. When the 
stimulant Nijmegen-1 and borax (1 mM) were applied 
simultaneously, no germination was observed either. 
The same holds when thiourea (1 mM) was used 
instead of borax. This revealed that effective 
quenching of the stimulant can be achieved at a 
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concentration level of 1 mM. This effective 
concentration is much lower than the critical range of 
5 mM for any phytotoxic effect. Contacting 
O. crenata seeds with the roots of tomato seedlings 
revealed a reasonable germination. When borax 
(1 mM) was added to the medium before bringing in 
the tomato roots, followed by the tomato seedlings 

after an incubation time of 48 h, no germination was 
observed at all (Table 3.2a). When thiourea (1mM) 
was used instead of borax, also no germination of 
seeds was observed (Table 3.2b).  By exposing the 
O. crenata seeds simultaneously to the tomato 
seedlings and either borax (1mM) or thiourea (1mM), 
no germination was observed in either case.

Table 3.2a: Effect of borax and thiourea on the germination of O. crenata seeds induced by Nijmegen-1 (Nijm)

Treatment No. of seeds germinated after days of application  

5 10  15  20  25  30  

Borax (1 mM) + nijm           (0.1mM)

after 48 h
 

0* (0.71)#b 0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  

Thiourea (1 mM)+nijm (0.1 mM)     

after 48 h  

0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  

Nijm (0.1 mM) + borax (1 mM)         

(simultaneous)
 

0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  

Nijm (0.1 mM)  +  thiourea     

(0.1 mM) (simultaneous)
 

0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  

Control (distilled water only)  0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  0 (0.71)b  

Nijm 0.1mM in water  0.33(0.88)a  15.58(4.0)a  23.66(4.91)a  27.33(5.28)a  30.66(5.58)a  41.66(6.49)a

Table 3.2b:  Effect of borax and/or thiourea on the germination of O. crenata seeds induced by tomato seedlings

Treatment
 

No. of seeds germinated after days of application
 

10 20  30 40 50 

Tomato seedlings in water  0* (0.71)#a@ 15.3(3.97)a 21.3(4.67)a 31.6(5.67)a 34.6(5.93)a 

Borax + tomato seedlings after 24 h   0 (0.7 1)a 0 (0.71)b 0 (0.71)b 0 (0.71)b 0 (0.71)b 

Thiourea (1 mM) + tomato 

seedlings after 24 h  
0 (0.71)a 0 (0.71)b 0 (0.71)b 0 (0.71)b 0 (0.71)b 

Tomato seedlings + borax  (1 mM) 

(simultaneous)  
0 (0.71)a 0 (0.71)b 0 (0.71)b 0 (0.71)b 0 (0.71)b 

Tomato seedlings + thiourea         

(1 mM) (simultaneous)  
0 (0.71)a 0 (0.71)b 0 (0.71)b 0 (0.71)b 0 (0.71)b 

Control (distilled water only)  0 (0.71)a 0 (0.71)b 0 (0.71)b 0 (0.71)b 0 (0.71)b 

*  The number outside the bracket is the phytotoxicity index values 

#  Number inside the bracket are the transformed values of the original values given outside the bracket, 

@ Same letter in the same column indicates that the values are not significantly different from each other at 0.05% level of significance 

3.1.2.5  Development of sick plot

 A sick plot of Orobanche cernua attacking 

mustard and O. crenata attacking tomato and brinjal 

was developed with an aim to have more focused 

work on the management of Orobanche. Infested soil 

was brought from a farmer's field infested with 

O. crenata. The surface soil upto about 10 cms depth 

was removed and brought to the Directorate farm on 

August 2014. The infested soil was spread using 

spreader and left as such for natural preconditioning 

of the seeds in the soil. The seeds of O. cernua collected 

from our pot cultutre experiments were also spread in 

the same field.

 After the end of rains, the host crops mustard 

and brinjal/tomato were sown in September. The 

Orobanche infestation appeared from the month of 

October last week in brinjal and the floral stalks were 

seen by end of November on mustard. Observations 
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on Orobanche population and the analysis of soil 

nutrients were conducted. Number of Orobanche 

infestation observed in a week interval is given 

(Table 3.3).

Reach of the roots of brinjal and the infection of O. crenata

Table 3.3: Orobanche population in sick plot at ICAR-DWR 
                   Jabalpur

Day of observation  No. of Orobanche

infestation  

Brinjal  Mustard

12 th week 6  0

13 th week 8  2

14 th week 12  2

15 th week 20  3

16 th week 23  6

17 th week 28  11

18 th week 37  14

19 th week 42  16

20 th week 46  21

21 th week 85  38

22 th week 113 70

3.2 Biology and management of problematic 
 weeds in non-cropped areas 

3.2.1 Integrated management of Chromolaena  
 odorata in Chhattisgarh

 Cromolaena odorata, a problematic weed of 
North-East, Western Ghat, Karnataka and Tamil 
Nadu has spread its tentacles in  Baster area  of 
Chhattisgarh. Earlier, it was not considered a 
problematic weeds of this region but in a sort span of 
about 15 years, it has infested large area of  
community land, wasteland and forest lands in and 
around Bastar region. Survey in 2014 revealed 
increase in its infestation area during last two years. 
Keeping in view of its seriousness and to check its 
further invasion from this region of Chhattisgarh to 
Maharastra and Madhya Pradesh, the present study 
has been taken up. 

Severe infestation of Choromolaena odorata in 
teak plantation 

 In this region, the first attempt of classical 

biological control was made in 2012, when about 3000 

galls infested with gall fly were released in the 

infested area. Symptoms of establishment of bioagent 

were not observed in 2013. Therefore, again 1500 

infested galls were released in the three different sites 

of Jagdalpur area in September 2013. Again in 2014, 

about 500 galls were released in teak plantation site.  

Survey done during 2014 revealed the presence of 

galls on Chromolaena odorata indicating the start of 

establishment process. Samples taken from nine 

different plots for gall formation, revealed the 

presence of galls varying from mean 1.67 to 7.08 per 
225 m

 An experiment was laid out to see the effect of 

different seed rat of  Cassia tora and different dose of 

herbicides in Chormolaena replacement and control, 

respectively. There were 10 treatments replicated four 

time  in a plot area of 5 x 5 m each.   The Cassia tora was 

shown on 11 July, 2014 and herbicide was sprayed on 

24 July, 2014.

 Cassia tora broadcasting at the rate of 80 kg/ha 

was found effective to replace Chromolaena odorata 

(WCE 64.01%) after 75 days. Among herbicides,  

metribuzin 2.0 kg/ha was found superior (WCE 

92.35%) over 2,4-D  2.kg/ha (WC 58.325%) and 

glyphosate( 83.89 %) after 75 days (Table 3.4)

Brinjal roots

O.crenata
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Table 3.4: Effect of different treatments on density and dry matter accumulation of Chromolaena odorata

Treatment  
Density (no./m2)    Dry matter (g/m2) WCE (%) 

50 DAT  75 DAT   50 DAT  75 DAT  50 DAT  75 DAT  

Cassia tora @ 40 kg/ha  17.13 20.44  8.57 10.22 41.86 37.64 

(4.14)  (4.53)   (2.94)  (3.20)   

Cassia tora @ 60 kg/ha  11.72 15.03  5.86 7.52 60.24 54.13 

(3.43)  (3.88)   (2.43)  (2.75)    

Cassia tora @ 80 kg/ha  8.49 11.79  4.25 5.90 71.18 64.01 

(2.92)  (3.44)   (2.07)  (2.44)    

Glyphosate 1.5 kg/ha 2.07 5.75  1.03 2.87 92.99 82.47 

(1.45)  (2.41)  (1.04)  (1.71)    

Glyphosate 2.0 kg/ha 1.97 5.28  0.98 2.64 93.33 83.89 

(1.42)  (2.31)   (1.02)  (1.64)    

2,4 -D ester 1.5 kg/ha 10.30 13.61  5.15 6.80 65.07 58.48 

(3.22)  (3.70)   (2.28)  (2.62)    

2,4 -D ester 2.0 kg/ha 10.35 13.66  5.17 6.83 64.90 58.32 

(2.56)  (2.94)   (1.81)  (2.08)    

Metribuzin 0.50 kg/ha  3.98 7.28  1.98 3.64 86.53 77.78 

(1.59)  (2.15)   (1.13)  (1.52)    

Metribuzin 0.75 kg/ha  1.28 1.48  1.08 1.25 92.64 92.35 

(1.15)  (1.24)   (1.07)  (1.14)  
  

Control  29.47 32.78 14.74 16.39

0 0

(5.43) (5.73) (3.85) (4.05)

- -

      

- - 

LSD (P=0.05)  0.16 0.05 0.30 0.21 - - 

 Attempts were made to establish C. odorata in 
net house and field conditions at DWR for mass 
multiplication of bioagent but only meager success 
achieved. Only about 15  galls formed in the net house 
after release of about 55 galls brought from 
Bengaluru. There was mild germination of C. odorata 
from seeds in the net house but germinated well from 
root stock brought from Jagdalpur. However, in field 
conditions at DWR, only 21% plants emerged from the 
roots and buried in the soil.  There was no gall 
formation in the field conditions.

 Chromolaena establishment in net house

3.3 Biology and management of aquatic 

 weeds

3.3.1 Effect of inoculation of Alternaria alternata

and A. eichhorniae on water hyacinth and 

fishes

3.3.1.1 Demonstration of biological control of 

water hyacinth using Alternaria alternata

 A. alternata, mass multiplied in talc formulation 

(molasses yeast agar medium) was sprayed on water 

hyacinth in the institute pond. About 1 kg of talc 

formulation was miced in 50 litres of water and 250 ml 

starch solution (rice solution) was added as stickening 

agent. The solution was mixed thoroughly and 

contents was filtered to remove the settled talc. The 

filtrate was then sprayed with large nozzle in knapsac 
2sprayer at 1 kg/100 m . The spraying was done during 

the evening time to take advantage of the humidity 

and to avoid sunlight. The fungus would establish 

well under such conditions. The experiment started 

with the healthy water hyacinth plants collected from 

the natural ponds near Jabalpur during the month of 

Figure in parentheses are original values 

DWR
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Table 3.5: Effect of Alternaria  alternata DWSR 1 on 
water hyacinth
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September, 2015. Disease intensity and severity (DI 

and DS) calculated showed progressive increase in 

the disease of the plants from 5 days onwards. The 

infected plants remained stunted and did not flower. 

The DI increased from 0.16 in first week to 8.5 % after 8 

weeks. The DS increased from 0.14 to 11.62 during the 

same period. 

 The following disease and host growth 

variables were quantified in every 30 days for 120 

days (Table 3.5): number of green (=live) original 

leaves (NGOL); number of diseased original leaves 

(NIOL); disease severity on original leaves (DSOL); 

number of new, live leaves produced on original 

ramet (NNL); number of new leaves that become 

diseased on original ramet (NNIL); disease severity 

on new leaves of original ramets (DSNL); number of 

new, secondary ramets (NNR); number of live leaves 

on new ramet (NLNR); number of diseased leaves on 

new ramet (NILNR); disease severity on leaves of new 

ramet (DSLNR); number of dead non-original leaves 

(NDL) and disease incidence on new leaves of original 

ramet (DINL). Average Disease severity (DS) and 

disese index (DI) for whole plant was also calculated 

(Table 3.6)

Parameter 6 DAS 30 DAS 60 DAS 90 DAS 120 DAS

NGOL 5.00 3.60 2.60 2.60 2.00

NIOL 0.00 1.40 4.80 3.60 4.00

DSOL 1.40

 

1.60

 

2.00

 

2.60 2.80

NNL 1.60

 

2.20

 

2.40

 

2.80 2.80

NNIL 0.40

 

1.60

 

2.40

 

3.00 3.40

NNR 0.60

 

1.00

 

1.00

 

1.00 1.00

DSNL 0.00

 

1.80

 

2.40

 

2.60 2.80

NLNR 1.40

 

2.60

 

2.00

 

1.60 1.40

NILNR 0.80

 

1.80

 

2.00

 

2.60 2.80

DSLNR 0.00

 

1.60

 

1.80

 

1.80 2.60

NDL 0.00 0.00 0.20 0.60 1.40

DINL 1.40 1.80 2.40 2.60 2.60

DS 0.16 0.54 6.95 7.45 8.50

DI 0.14 1.65 8.99 10.29 11.62

Table 3.6: Disease severity and disease incidence of 
Alternaria alternata DWSR1 on water 
hyacinth

Days after spraying (DAS)  DS  DI

6 
 

0.16
 

0.14

30  0.54  1.65

60  
6.95  8.99

90  7.45
 

10.29

120  8.5  11.62

3.3.2 Integrated management of Pistia stratiotes 

 Pistia stratiotes, commonly called water lettuce, 
has become an emerging problem in aquatic bodies in 
Jabalpur and surrounding areas. During survey, Pistia 
infestation was found in many other ponds and 
aquatic bodies in and around Jabalpur indicating its 
fast spread in the area. Earlier, no such large 
infestation of Pistia was observed. 

 To find out effective indigenous bioagents for 

biological control of Pistia, surveys were made in 

aquatic bodies of Jabalpur. During survey, a few 

species of insects feeding on Pistia were collected 

namely aphid (2), grass hopper (2), coleopteran beetle 

(1), larvae  (2) but they were of polyphagpus nature.  

Larvae of one another species feeding voraciously on 

P. stratiotes were collected and brought to the 

laboratory. The larvae were reared and moth was 

obtained and identified as Spodoptera pectinicornis. 

Biology of this species was studied. Female laid eggs 

in masses and each egg mass contained eggs varying 

from 110 to 130. The average fecundity was recorded 

533/female and maximum 700 eggs were laid by 

single female. Oviposition period was 2-7 days while 

3-6 days was incubation period. Larval, pupal and 

total development period was recorded 17- 21, 3-5.5 

and 28-30 days, respectively.

Before spraying 30 days of spraying

60 days of spraying 90 days of spraying

120 days of spraying Intact leaves submerged due
to fungal rotting of the air sacs

Demonstration on efficacy of fungal bioagent Alternaria 
alternata DWSR1 and Neochetina spp. on water hyacinth 

plant at DWR pond.

 Host specificity test on 33 plant species revealed 

no complete development of larvae and subsequent 

emergence of adult which reflected that insect is host 

specific. First instar larvae fed slightly on two plant 

species and moderately on one, while, third instars 

fed slightly on four, moderately on two, and heavily 

on one plant species.  Fifth instars fed slightly on 

three, moderately on four, and heavily on two plant 

species. In all tests, no larvae lived longer than 

5 days except on P. stratiotes. In multichoice 

oviposition tests, moths laid over 78% of their egg 

masses on Pisita, 14% on water hyacinth, 2% each 

on alligator weed, brinjal, tomato and Trianthema 

portulacastrum.

Moth and larvae of Spodoptera pectinicornis 

 During rainy season, larvae were found feeding 

the leaves. Initially, they feed on soft tissues and 

subsequently feeds on the outer portion of leaves. On 

increase in population, up to 70% of the weeds were 

succumbed to the pressure of larvae but  Pistia mat 

was not completerly killed. On reduction of 

population, Pistia again increased its density from the 

remaining population.

Impact of bioagent on Pistia stratiotes

Three herbicides namely 2,4-D,  glyphosate and 

metsulfuron-methyl were tested on Pistia in different 

concentrations. Metsulfuron-methyl 6 g/ha emerged 

most effective herbicide followed by glyphosate 

(2.0 kg/ha), while 2,4-D  (1.5 kg/ha ) did not control 

the weed. It was found that Pistia has great capacity to 

regrow fast from the  uncontrolled plants. 

Regneration from a few uncontrolled Pistia 

Herbicide spray on mat of Pistia

Killing of Pistia by metsulfuron-methyl 
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Chapter - 4

MONITORING, DEGRADATION AND MITIGATION OF HERBICIDE RESIDUES 
AND OTHER POLLUTANTS IN THE ENVIRONMENT

 Persistence of herbicide residues is of great 

concern as presence of herbicide residues in the soil 

may not only damage the sensitive succeeding crops 

but also adversely affect human and animal health 

due to bioaccumulation of residues in crop produce. 

Due to rain and irrigation persisting residues are 

likely to move towards subsurface soil and may 

contaminate ground water. Thus project on 

monitoring, degradation and mitigation of herbicide 

residues and other pollutants in the environment has 

been initiated. Crop, water and soil samples were 

eva luated  to  determine  pers i s tence  and 

bioaccumulation of various herbicides in fishes and 

crops under field conditions.

Sub -programme  Experiments 
 

Associates 

 

4.1.1 Residues of metsulfuron - methyl, chlorimuron, bispyribac 
         and pendimethelin in the soil of rice field

 
  

Shobha Sondhia,
R. P. Dubey

 

4.1.2  Effect of metsulfuron-methyl, chlorimuron, bispyribac and
          pendimethelin on water quality and fish mortality in ponds

 

Shobha Sondhia,
P. J. Khankhane

 

4.1.3  Evaluation of major degradation products of carfentrazone-
          ethyl, metsulfuron-methyl and bispyribac sodium in field soil 
           by LC/MS/MS

 

  

Shobha Sondhia  

4.1   Impact of 

herbicides in 

soil, water and 

non targeted   

organisms and 

herbicide 

mitigation 

measures  4.1.4  Evaluation of risk of ground water contamination by the 
continuous use of herbicides   

Shobha Sondhia  

4.1.5  Change in pH and EC of leachates after pretilachlor 
application and following rain in Kharif 2014  

Shobha Sondhia
P. J. Khankhane

 

4.1.6  Identification of metabolites/transformation products of 
pretilachlor in soil and water at various depths in lysimeter of
1-3 m depths  

Shobha Sondhia  

4.2  Degradation of 

herbicides in the
environment

 

4.2.1  Phototransformation of bispyribac-sodium in soil-water
          biphasic system  

P.P Choudhary  

4.2.2  Bispyribac-microbes interaction in rice rhizospheric soil P.P Choudhary  

4.3 Bio-remediation of
pollutants using 
terrestrial / aquatic
weeds

4.3.1  Testing of terrestrial weed based phytoremediation system for 
          waste water treatment for irrigation.  

 

P.J. Khankhane,  

Shobha Sondhia,  

R.P. Dubey 

4.1 Impact of herbicides in soil, water and 
 non-targeted organisms and herbicide 
 mitigation measures

4.1.1 Residues of metsulfuron-methyl, bispyribac,
 chlorimuron pendimethelin in the soil of  and 
 rice field

 Almix, bispyribac-sodium and pendimethelin 

were applied at 20, 25 and 750 g/ha to the paddy crop 

in Kharif and clodinafop+metsulfuron-methyl (60+4 

g/ha) ,  sul fosul furon+metsul furon-methyl  

(28+4g/ha) and pendimethelin (750 g/ha) were 

applied in Rabi to wheat plots at recommended doses. 

 Herbicide residues/dissipation was determined 

in water, soil and plants at zero days to till harvest. 

Water and fishes samples were collected after 

herbicide application and rain events in Kharif and 

after flood irrigation in Rabi between 0 to 100 days to 

see bioaccumulation and persistence of herbicides. 

Effect of herbicides on fishes mortality and water 

quality was also evaluated in the respective days. All 

samples were processed and analyzed for residues by 

HPLC.
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 Metsulfuron-methyl and chlorimuron residues in 

the soil of rice field were found in the range of 0.040-

0.0013 µg/g between 0-60 days. After 90 days 

metsulfuron-methyl and chlorimuron residues were 

not detected in the soil. As a herbicide mixture, a 

combined 0.0796 to 0.0305 µg/g residues of 

metsulfuron-methyl and chlorimuron were detected in 

the soil up to 20 days. Metsulfuron-methyl and 

chlorimuron residues were found in the range of 0.295-

0.0017 µg/g between 0-30 days in the rice plants. After 

30 days metsulfuron-methyl and chlorimuron residues 

were found below 0.001µg/g in the rice plants. As a 

herbicide mixture, a combined 0.3504 to 0.0057 µg/g 

residues of metsulfuron-methyl and chlorimuron were 

detected in the rice plants up to 30 days. Residues of 

metsulfuron-methyl and chlorimuron were found 

0.0832 to 0.0171 µg/mL in the pond water between 1-

20 days. Bispyribac and pendimethalin residues were 

found in the range of 0.32-0.013 µg/g and 0.258-0.001 

µg/g between 0-30 days. After 90 days residues were 

not detected in the soil. Bispyribac-sodium residues 

were found in the range of 2.865-0.0267 µg/g between 

0-30 days. Pendimethalin residues were found in the 

range of 4.078- 0.0075 µg/g  between 0-90 days. After 90 

days pendimethalin residues were found below 0.001 

µg/g in the soil (Fig. 4.1).

Days  Control  Metsulfuron-methyl+ 
chlorimuron  

Bispyribac
sodium

 Pendimethalin

EC  pH  EC  pH  EC  pH  EC  pH

0 
 

71.2
 

7.00
 

82.1
 

6.05
 

78.5
 

5.85
 

115.4
 

5.95

5 
 

126.7
 

6.65
 

69.0
 

6.00
 

125.8
 

5.90
 

96.4
 

6.00

10
 

104.8
 

6.60
 

99.4
 

6.10
 

114.0
 

5.95
 

174.3 6.15

20
 

103.7
 

6.75
 

64.0
 

6.80
 

107.2
 

6.80
 

111.6 6.10

30

 

104.4

 

7.15

 

115.5

 

6.85

 

94.6

 

6.80

 

122.1

 

7.40

60

 

108.0

 

7.50

 

100.1

 

7.15

 

111.4

 

7.30

 

130.3 6.85

90 70.2 7.20 72.9 7.25 95.7 7.00 171.8 7.05

At harvest 135.7 7.55 118.0 6.65 143.05 6.60 141.0 6.90

4.1.2 Effect of metsulfuron-methyl, chlorimuron, 
 bispyribac and pendimethelin on water  
 quality and fish mortality in ponds water

 In the fishes, 0.007, 0.0691 and 0.0376 µg/g 

residues of metsulfuron-methyl, bispyribac and 

pendimethelin were found after 30 days in fishes. 

Herbicides treatments did not altered water quality 

significantly (Table 4.1 and 4.2). Mortality of fishes 

was not observed due to bispyribac-sodium, 

metsulfuron-methyl+chlorimuron-ethyl and 

pendimethain in Kharif season. At 60 days bispyribac-

sodium, metsulfuron-methyl+chlorimuron-ethyl 

and pendimethain residues in fishes were <0.001 in 

the fish.

Figure 4.1 Dissipation of metsulfuron-methyl and 
chlorimuron-ethyl in the soil

Metsulfuron-methyl in soil
Chlorimuron-ethyl in soil
Metsulfuron-methyl and chorimuron ethyl in soil
Metsulfuron-methyl and chorimuron-ethyl in rice plant

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

R
es

id
u
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g
/g

)
µ

Days after application

Table 4.2: Change in pH and EC of the pond water due to herbicides application in paddy field (Kharif 2014)

Day Control Metsulfuron-methyl+
chlorimuron 

Bispyribac
sodium

 Pendimethalin 

EC pH EC pH EC pH EC pH 

0 521.5 6.65 547.5 6.65 532.0 6.55 465.5 6.70 

5 494.9 7.50 363.5 8.05 447.5 7.90 404.3 7.80 

10 461.1 7.55 575.2 7.75 613.0 7.70 407.4 8.05 

20 426.5 7.80 349.5 7.75 410.2 7.30 388.5 7.75 

30 419.3 7.60 437.2 8.05 582.1 7.65 419.5 7.05 

60 545.5 7.62 406.5 8.10 609.4 7.70 378.7 7.70 

90 696.2 7.95 480.5 7.45 607.3 7.50 546.5 7.80 

At harvest 673.5 7.70 467.5 7.75 692.5 7.50 510.4 7.60 

Table 4.1: Change in pH and EC of the soil due to herbicides application in paddy field (Kharif 2014)
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4.1.3 Evaluation of major degradation products of 
 carfentrazone-ethyl, metsulfuron methyl and 
 bispyribac-sodium in field soil by LC/MS/MS

 Two metabolites of carfentrazone were isolated 

and identified from soil of wheat field by LC-MS/MS 

in the soil and characterized as carfentrazone-

chloropropanoic acid (I) and 3-desmethyl-

carfentrazone - chloropropanoic acid (II).

 Three metabolites of metsulfuron-methyl were 

identified by LC-MS/MS in the soil as 2-amino-4-

methoxy-6-methyl-1,3,5- triazine -2yl urea, 2-amino-

4-methoxy-6-methyl-1,3,5- triazine and 2-amino- 4-

hydoxy-6-methyl-1,3,5- triazine (Figure 4.2, 4.3 and 

4.4). 

Figure 4.2: Identification of metabolites of metsulfuron-methyl

Figure 4.3: Identification of metsulfuron-methyl 
metabolites in soil

Figure 4.4: Identification of metsulfuron-methyl 
metabolites in fishes

5day 10day 20day

5day 10day 20day 90day

 The three degradation products of 

bispyribac-sodium in the soil, rice plants and water 

were identified as 2,4-dihydroxy benzoic acid, 2-

hydroxy-6-[-4-hydroxy-6-methoxy pyrimidine-2-

yl)oxy] benzoic acid and 2-[4,6-dimethoxy 

pyrimidine-2-yl)oxy]-6-hydroxy benzoic acid 

(Figure 4.5).

Figure 4.5: Identification of metabolites bispyribac-sodium

 Three major metabolites of iodosulfuron were  

detected from soil and two from rice plants were: 

identified as 2-amino-4-methoxy-6-methyl 1,3,5 

triazine, 2-amino-4-methoxy-6-methyl 1,3,5 triazine 

urea hydroxy-1,3,5 triazine methyl-4-iodo-2[3-(4-

methoxy-6-methyl 1,3,5 triazine -2yl) uridosulfomyl] 

benzoate.  Aspergillus niger was found to degrade 

higher concentration of iodosulfuron in soil.

4.1.4 Evaluation of risk of ground water 
 contamination by the continuous use of 
 herbicides  

 Pretilachlor was sprayed at 750 and 1500 g/ha 

doses to the surface of each lysimeter under field 

conditions and allowed to receive natural rain 

(approximately 1520 mm). Soil samples at 0-25, 25-50, 

50-75, 75-100, 100-125, 125-150, 150-175, 175-200 and 

200-225 cm depths were collected and analyzed by 

HPLC to see the movement of pretilachlor in the soil 

and to predict possible risk of ground water 

contamination through herbicides. Leachates were 

also collected and analyzed to see the movement of 

pretilachlor. 

 Pretilachlor residues were higher in surface soil 

and were found up to 60 days in soil at various depths. 

Pretilachlor leaching increased the soil pH (7.1 to 8.4) 

at various depths after its application. After 3-days, 

2.482-0.0239 µg/g pretilachlor residues were detected 

at various depths in the lysimeter where rice plants 

were grown. Whereas 0.0688-0.0014 µg/g pretilachlor 

residues were detected in the various soil depths at 60 

days.  In leachates 0.8344-0.0052 µg/g pretilachlor 

residues were found from 22 July to 15 September 

showed that under saturated moisture conditions it 

may leach to lower depths. Afterwards pretilachlor 

residues were not detected in the leachates.

4.1.5 Change in pH and EC of leachates after 
 pretilachlor application and following rain in 
 Kharif 2014

 pH (7.1 to 8.4)  and electrical conductivity (420-

2000 µS/cm) were changed significantly in the  

leachates after each rain events (Table 4.3).

Table 4.3: Change in physico-chemical parameter due to pretilachlor application in the leachates of soil lysimeters 

Date  1M  2M 3M 

T1  T2  T1 T2 T1 T2 
pH  EC pH  EC pH EC pH EC pH EC pH EC 

22/07/14 7.5  1710 7.6  1290 7.6 1400 7.1 560 7.3 420 7.5 1210 

23/07/14 7.6  1270 7.8  1040 7.8 1000 7.6 260 7.6 840 7.6 1165 

30/07/14 7.8  1925 7.8  1400 7.9 1693 8.0 1889 7.8 1270 8.2 1290 

05/08/14 7.6  1592 7.6  1413 7.6 1678 7.9 1734 7.8 1953 8.1 1490 

06/08/14 7.6  1512 7.4  1445 7.5 1587 7.6 1739 7.6 1483 7.5 1776 

11/08/14 8.2  1601 8.1  1608 8.1 1236 8.3 1409 8.2 1259 8.4 1978 

04/09/14 8.2  2000 8.0  1984 8.0 1415 7.8 1653 7.6 1391 8.0 1116 

09/09/14 8.2  1935 8.2  1796 8.2 1535 8.1 1764 8.1 1526 8.4 1589 

15/09/14 8.3  1737 8.3  1302 8.4 1460 8.3 1661 Nil Nil Nil Nil 

4.1.6 Identification of metabolites/transformation 
 products of pretilachlor in soil and water at 
 various depths in lysimeter of 1-3 meter 
 depths

 Metabolites/transformation products of 
pretilachlor were found in soil and leachates 
w e r e  i d e n t i f i e d  a s ,  2 ' , 6 ' - d i e t h y l - N -
(propoxyethyl)acetanilide; 2',6'-diethyl-N-(2-
h y d r o x y e t h y l ) a n i l i n e ;  2 ' , 6 ' - d i e t h y l - N -
(ethoxyethyl)aniline; 2',6'-diethyl-N-(ethyl)aniline; 
acetanilide; 2-chloro-2',6'(diethyl)-N-methyl 
acetanilide; 2-chloro-2(1-hydroxyethyl,6'-ethyl)-N-(2-
propoxyethyl acetanilide; 2-chloro-1-(9-ethyl-3-
hydroxy-2,3,4,5-tetrahydro-1H-1benzazapin-1-
yl)ethanone; (diethyl)-N-methyl acetanilide; and 2-
chloro-1(-9-ethyl-3-hydroxy-2,3,4,5-tetrahydro-1H-
1benzazapin-1-yl)ethanone.

4.2 Degradation of  herbicides in the environment

4.2.1.  Phototransformation of bispyribac-sodium in 
 soil-water biphasic system

 A  s t u d y  w a s  c o n d u c t e d  o n  t h e  
phototransformation of bispyribac-sodium in a 
biphasic soil-water system simulating soil-water 
environment of rice field. The experiment consisted of 
eight treatments each replicated thrice. In each soil-
water system 4.5 cm of water was maintained on the 
soil layer of 4 cm depth. In case of the treatment 
containing water only a depth of 4.5 cm was always 
maintained. Bispyribac-sodium was applied on to the 
soil-water or water at the rate of 0.2 mg/kg of soil. All 

the treatments with open surface of water were 
exposed to sunlight in outdoor situation. A set of all 
the treatments was also maintained in the dark 
conditions. Another set of experiment on the 
photolysis of bispyribac-sodium was also carried out 
in closed system, i.e. in quartz flask containing 
distilled water and irrigation water spiked with the 
herbicide resulting in a solution of 10 ppm. During the 
exposure under sunlight sampling was done in 
regular interval. Soil and water samples were 
analyzed on high performance liquid chromatograph.

 Bispyribac-sodium did not undergo direct 
photolysis readily. The photolytic half-life (T ) of it in 1/2

distilled water under closed system of quartz tube was 
found as 232 days. Whereas, the T  of it in distilled 1/2

water under open surface condition was 32 days. 
Probably, dissolved CO , which becomes available in 2  

open surface condition, could enhance the rate of 
photolysis of bispyribac. Even during the irradiation 
of bispyribac dissolved in irrigation water, the T  was 1/2

found to be 28 days in closed quartz flask. The 
enhanced rate of the photolysis of the herbicide in 
irrigation water, when compared to that in distilled 
water is due to the sensitization action offered by the 
dissolved organic matter and inorganic substances. 
This photochemical sensitization process was further 
revealed in the treatments containing the herbicide 
along with the humic substances and sodium nitrate, 
separately in sterilized distilled water. The T  values 1/2

for bispyribac were 8 and 10 days in presence of humic 
substances and sodium nitrate, respectively.
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Table 4.4: Photolytic half-life values of bispyribac-sodium in soil-water biphasic system and in different aqueous phases

TreatmentSystem  Half life (day) R2* 

Open surface

 

 

Natural soil and water 5.52 0.83 

Sterilised soil and water 10.73  0.77 

Organic matter free soil and water (sterilized) 12.07  0.79 

Organic matter free soil + humic acid and water (sterilized) 7.36 0.81 

Distilled water 32.2 0.89 

Distilled water + humic acid 8.12 0.98 

Distilled water + sodium nitrate 9.61 0.76 

Distilled water + humic acid + sodium nitrate 8.46 0.89 

Closed 
 

Distilled water (in quartz flask) 232.60  0.90 

Irrigation water (in quartz flask) 28.02  0.95 

Figure 4.6: Degradation of bispyribac-sodium in the soil-
water biphasic system

 The sensitizing effect of humic substances and 
inorganic compounds in the photolysis of bispyribac-
sodium was revealed in the experiment conducted in 
a biphasic system of soil-water under natural light 
(Fig.4.6) through hydrolysis of bispyribac-sodium 
salt to its acid, i.e. bispyribac (2,6-bis[(4,6-dimethoxy-
2-pyrimidinyl)oxy]benzoate). Different radicals were 
formed from bispyribac during irradiation in 
biphasic system. These radicals might also be formed 
from the chemical interaction between bispyribac and 

active species like super oxide, singlet oxygen and 
peroxides, which were generated from the irradiation 
of humic and inorganic substances in soil and water. 
These radicals formed from the herbicide reunited 
randomly making bonds of different combination 
with the formation of various photoproducts, viz., 4,6-
dimethoxypyrimidinyl phthalate, 2-(3-methoxy 
phenoxy)-4,6-dimethoxy pyrimidine,  2-methoxy 
methyl benzoate, 2,4,6-trimethoxypyrimidine, 2-(3-
hydroxy phenoxy)pyrimidin-4,6-diol and pyrimidin-
2,4,6-triol. Any degraded product of pyrimidintriol 
was not detected in this experiment.

4.2.2 Bispyribac-microbes interaction in rice 
 rhizospheric soil

 Microbial degradation of bispyribac-sodium is 
reported as the major mode of degradation in rice 
ecosystem. The bispyribac-degrading microbes were 
isolated from rice rhizospheric soil by herbicide 
enrichment technique. The bacteria, which degraded 
the herbicide are characterized by 16s rRNA 
sequencing as Pseudomonas sp., Bacillus megaterium 
and Lycinibacillis sphaericus. Similarly, the bispyribac-
degrading fungi were characterized by 18s RNA 
sequencing as Saccharomycopis malanga, Aspergillus  
flavus, Aspergillus oryzae and Aspergillus flavus EGY 1.

4.3  Bioremediation of pollutants using terrestrial/ 
 aquatic weeds.

4.3.1 Testing of terrestrial weed based phyto- 
 remediation system for waste water treatment 
 for irrigation 

   An experiment was carried out to find out 
effect of waste water application on metal 
accumulation in soil and to assess heavy metal uptake 
in tomato at farm. The eight treatments combinations  
were made including four main (tube well water, 
filtered water-I (Typha based) and filtered water-II 
(Vetiveria based) and drain water as control as 
irrigation treatment which were split -up with two 
treatment of with and without  EDTA. 

 As far as accumulation of  heavy metals in soil 
was concerned, higher concentration of DTPA 
extractable heavy metals cadmium and lead were 
observed in plots irrigated with untreated drain water 
as compared to tube well water.  The values of Cd in 
soils was 0.15, 0.22, 0.24 and 0.30 mg/kg  in surface 
soil under tube well water, filtered –I (Typha treated), 
filtere treated-II (Vetiveria treated) and drain water 
irrigated plots respectively. The Pb accumulation in 
soils was 2.59, 2.67, 2.71 and 3.08 mg/kg in surface soil  
under tube well water, filtered – (Typha treated)I, 
filtered -II (Vetiveria treated) and drain water irrigated 
plots  respectively. 

 After irrigation with drain water tomato 
absorbed higher concentration of heavy metal than 
tube well water irrigation (Table 4.5). Comparatively 
lower concentration of heavy metals were retained in 
fruits of tomato than its shoot part. Nearly two fold 
increase in concentration of heavy metals was 
observed in tomato shoot. EDTA application 
enhanced the translocation of  heavy metals  in 
tomato. Significantly higher tomato yield was 
observed under plots irrigated with drain water.

Table 4.5: Effect of waste water on cadmium and lead concentration in different parts of plant.

Treatment Cd (mg / kg) Pb (mg / kg)  

Root Shoot  Fruit  Root  Shoot  Fruit

Main treatment

Tubewell water 0.10 0.19 0.06  1.51  2.15  0.62  

Filtered water-
 

I (Typha based)
 

 0.23 0.37 0.12  3.10  4.77  1.33  

Filtered water-II (Vetiveria based)
 

 0.24 0.39 0.13  3.27  4.92  1.33  

Drain water  0.41 0.56 0.23  5.44  7.37  2.12  

LSD (P=0.05)  0.03 0.05 0.03  0.56  0.44  0.16  

Sub treatment  

Control 0.23 0.38 0.12  2.94  4.59  1.26  

EDTA 0.27 0.37 0.15  3.72  5.01  1.44  

LSD (P=0.05)  0.02 NS 0.01  0.22  0.18  0.06  

Drain water

Tube well water

Treated water-I (Typha)

Treated water-II (Vetiveria)
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ON-FARM RESEARCH AND DEMONSTRATION OF WEED MANAGEMENT 
TECHNOLOGIES AND IMPACT ASSESSMENT

 Technology transfer is equally important as 
technology development for sustenance of 
agriculture. Farmers fail to benefit from technological 
advances due to communication gap between 
research organization(s) and the end-users along with 
lack of technical know-how. Surveys carried out 
earlier revealed significant gap between available 
improved technologies and their adoption levels. 
However, no technology can perform equally in every 
agro-climatic situation. On-farm research (OFR) aims  

to test a new technology at farmer's field.  It should 
help to develop innovations compatible with the 
actual farming system and corresponding to farmers' 
goal and preferences. Accordingly, the on farm 
research programme has been initiated to understand 
farmers' problems and undertake necessary 
interventions through farmer participatory approach 
to develop, test and evaluate cost effective solutions to 
their weed management related problems and 
probable ways of weed utilization.

Sub-programme
 

Experiments
 

Associates
 

5.1   On- farm research and 
demonstration of weed 
management 
technologies for higher 
productivity and 
income

 

5.1.1 Weed utilization for rhizo-filtration of low quality  water  for 
irrigation ( Amkhera, Khairi / Urdua and Kachpura locality)    

 

  
  

P.J. Khankhane 
 Shobha Sondhia

C. Sarathamble  

5.1.2   On-farm research and demonstration of weed management  
& weed utilization technologies (Dhanwahi and Khinni 
locality)   

 

 

C. Kannan
 

Meenal Rathore  

5.1.3  On-farm research and demonstration of weed management 
technologies in rice-based cropping system (Panagar locality)   

On-farm research and demonstration of weed management 
technologies in rice-based cropping system (Shahpura locality)   

On-farm research and demonstration of weed management 
technologies in rice-based cropping system (Gosalpur / 
Sihora locality)   

On-farm research and demonstration of weed management 
technologies in rice-based cropping system (Kundam locality)   

 

H.S. Bisen 
Dibakar Ghosh  
Bhumesh Kumar 

5.1.4  

 

Sushil Kumar 

Raghwendra Singh
Yogita Gharde 

5.1.5  D.K. Pandey 

R. P. Dubey  

P.P. Choudhary 

5.1.6 P.K. Singh
V. P. Singh

 

K.K. Barman

 

5.2 Impact  assessment of 
weed management 
technologies on social    
upliftment and 
livelihood security 

 

5.2.1     Impact assessment and adoptions of weed management 
technologies  

 
P.K. Singh 

 

Yogita Gharde 

DWR

Chapter - 5

RESEARCH PROGRAMME ‐ 5

Parameters 
 

Units
 

Amkhera Drain
  

Khairi
 

Katchpura Drain
  

Total solids
 

mg/l
 

534.0
 

396.0
 

693.0
 

Oil & grease
 

mg/l
 

Nd
 

3.0
 

18.0
 

COD 
 

mg/l
 

16.8
 

212
 

14.0
 

BOD (3 Days 27
0

 C)  mg/l  2.4 54 7.8 
Total Hardness CaCO3  mg/l  190.0 10.0 24.0 
Sodium  mg/l  10.0 1.0 8.0 
Potassium  mg/l  1.0 68.1 66.0 

Calcium  mg/l  58.6 11.52 20.0 

Magnesium  mg/l  12.96 38.91 193.0 

Chloride  mg/l  43.78 77.6 20.0 

Chromium  mg/l  0.0273 0.06 0.0115 

Boron  mg/l  ND ND ND 

Mercury  mg/l  ND ND ND 

Arsenic
 

mg/l
 

ND
 

0.006
 

ND
 

Total Bacteria(cfu×10 6)
 

cfu×106  
18.6 ± 2.19

 
15.6 ± 0.67

 
23.6 ± 1.76

 

E. coli (cfu×103)
 

cfu×103  
28.0 ± 2.15

 
25.2 ± 3.58

 
65.3 ± 3.88

 

Fungi
 

cfu×10 3
 

NA
 

NA
 

NA
 

Total diazotrophs
 

cfu×10 5
 

NA
 

NA
 

NA
 

Table 5.1:  Water quality parameters of contaminated sites in Jabalpur

DWR

5.1 On farm research and demonstration of 

weed management technologies for higher 

productivity and income

 Initially, different localities of Jabalpur district 

were indentified and surveyed with regard to 

cropping pattern, location-specific weed problems 

and management practices being adopted. 

Accordingly, villages/farmers with little technical 

knowhow in terms of existing agricultural practices 

were selected. Subsequently, 5-6 farmers representing 

various sections were selected randomly in each 

locality. The OFR / demonstrations using IWM 

technologies were laid out in wheat & chickpea 

during winter season, and rice, soybean and maize 

during rainy season greengram during summer 

season. Similarly OFR/ demonstrations on weed 

utilization and composting of weed biomass were also 

conducted. Trials were conducted in a participatory 

mode with active involvement of the farmers.

5.1.1 Weed utilization for rhizo-filtration of  low 

 quality  water  for irrigation 

 Survey of multi-contaminated sites was carried 

out. in Jabalpur and adjoing area. Waste water 

samples were collected from drain sites:  Amkhera, 

Khairi / Urdua and Kachpura.  The collected samples 

were analysed for various pollutants (Table 5.1) 

Among the contaminated sites, higher COD, BOD, 

potassium, chloride and chromium was recorded at 

the Khairi site. Among the tested heavy metals, higher 

chromium (0.06 mg/l) was observed at the khairi site 

than Amkhera (0.0273 mg/l) and Katchpura (0.0115 

mg/l). The total bacteria, fungi, diazotrophic and 

E. coli population were enumerated from different 

soils, water and vegetables of farmer's field in 

different location of Jabalpur and adjoining area 

(Table 5.2). 

 It is observed that the soils of Kachpura 
6harboured more number of bacteria (43.0 cfu×10 ), 

3fungi (15.0 cfu×10 ) and E.coli .  The increase in E.coli  

count could be the result of their water contaminated  
3by high level of E. coli  (65.35 cfu×10 ). Among the 

different vegetable tested phyllosphere of methi 

collected from Kachpura area recorded the maximum 
6total bacteria population of 32.3 × 10 cfu per gram of 

dry soil. On other hand, higher numbers of epiphytic 
3flora of E.coli were observed in radish (32.5 cfu ×10 ).

Table. 5.2: Assessment of micro -flora from multi-contaminated sites in Jabalpur and adjoining area

Type of sample/ place  

cfu / g of soil on dry weight basis

Total Bacteria  
(cfu×106 )

Fungi 
(cfu×103 )

Total diazotrophs

(cfu×105 )

E. coli 
(cfu×103)

   

Soil 

Urdua    33.5 ± 1.45  6.33 ± 0.67  26.67 ± 3.18 10.0 ± 0.58 

Amkhera  30.3 ± 1.86  9.33 ± 0.88  40.00 ± 2.00 8.00 ± 1.00 

Kachpura  43.0 ± 2.65  15.0 ± 2.08  32.67 ± 0.88 15.3 ± 0.88 

Vegetable  

Radish  25.0 ± 1.62  NA  NA 32.5± 2.10 

Palak    29.5 ± 2.40  NA NA 19.4± 1.23 

Methi  32.3 ± 2.85  NA  NA 32.5± 4.15 

Pudhina  23.0 ± 1.65  NA  NA 24.8± 3.12 

NA-not analyzed; Values are mean ± SE of three replicates
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5.1.2(a) On-farm research and demonstration of 
 weed management technologies 
(Dhanwahi locality)

 An OFR trial was conducted during rabi 2013-
14 at Dhanwahi village, 45 Kms from Jabalpur. Wheat 
crop was sown on 05 December, 2013, in the presence 
of the scientists. The farmers viz., Kishore Singh, 
Bhadur Singh, S.K. Dubey, Shiv Singh were given 

quality seeds, fertilizers (120:70:40 NPK kg/ha) and 
the recommended herbicides (2, 4-D amine salt 58%, 
500 g ai/ha). The major weeds present in the farmers 
fields were Medicago hispida, Vicia sativa, Lathyrus sp., 
Chenopodium album. The crop was harvested on 10 
April, 2014. Samples were taken using the standard 
quartet at 5 points in each plot. The crop was then 
thrashed and the grains weighed (Table 5.3). 

Table 5.3: Evaluation of on-farm improved weed management technology at Dhanwahi locality during Rabi 2013-14

Treatment Weed 

population/

m2
 

Weed dry 

weight 

g/m2
 

Yield 

(t/ha)  

Cost of 

cultivation /ha 

(`)  

Gross 

return/ha 

(`)  

Benefit: 

cost ratio 

T1 - Farmers practice  45.25  16.67  2.95  19150 41230 2.15 

T2 Weedy  78.25  35.25  3.65  17400 51184 2.94 

T3 - No fertilizer  +  herbicide  36.25  28.5  2.47  17280 34608 2.00 

T4 - Recommended fertilizer 
dose + herbicide  

20.5  13.15  4.25  15600 59598 3.82 

 Mean values of from 4 fields

 The results indicated that the weed 

technology prescribed by the DWR was effective in 

managing the weeds. The farmer could obtain a gross 

return of ` 59,598 with a B:C ratio of 3.82 when 

compared to the farmers practice ( ` 41,230 and B:C 

ratio of 2.15). In the treatment where fertilizers were 

not applied (T ), the yield was very low (2.47 t/ha) 3

mainly because of the high weed dry weight (28.5 
2 2g/m ) next only to weedy plot (35.25 g/m ). This may 

be mainly because of the unfertilized crop were very 

weak and could not compete with the weeds 

resulting in lesser yields. Thus it is clear that timely 

management of weeds with appropriate herbicides 

and application of fertilizers would help in managing 

the weeds and getting significantly higher yields.  

On-farm research and demonstration of weed 
management technologies in wheat.

5.1.2(b) On -farm research and demonstrations on 
composting of weed biomass (Khinni 
locality). 

 An OFR was conducted on the composting of 
weed biomass obtained from the farmer's field. Two 
farmers viz., Mr. Kishorilal and Mr. Manoj were 
interested to participate and hence their fields were 
selected. The methodology prescribed to the farmer 
was as follows: Trichoderma viride was multiplied in 
potato dextrose broth solutions in large flasks, for 
about 15 days and entire mat of fungi with broth was 
mixed and used as the fungal inoculants. A shaded 

2area of size 5 x 2.5 m  in the corner of the field, where 
there is no water logging was selected and cleaned of 
any debris. Weeds were segregated into cellulosic 
weeds for example Parthenium, Alernanthera and 
leguminous weeds such as Medicago. About 10 kg of 
finely chopped weed pieces are placed in alternating 
layers of cellulosic weeds and leguminous weeds, one 
over the other. In between two layers weeds, cow 
dung slurry (about 20 kg/pile) and T. viride inoculants 
were sprinkled uniformly. Up to six such layers were 

Colony and conidial photograph of Trichoderma viride

Table 5.4: Weed count, dry weight and seed yield and economics of wheat during Rabi 2013-14 in Panagar locality

Treatment  Weed count 

(no/m2 )  

Dry weight 

(g/m2) 

Grain yield 

(t/ha)  

Total income 

(` /ha)  

Cost of production 

(` /ha)  

B:C 
ratio 

 

2,4 -D  29.8  13.6  2.8  40056  18800  2.13  

Mesosulfuron + iodosulfuron  26.0  13.6  2.9  41869  19875  2.11  

Farmers’ practice (FP) 69.9 54.8 1.8 26294 18000 1.46 

Values are mean of five independent locations. 
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made and the top layer was covered with a gunny bag 
to maintain moisture. The layers were turned upside 
down after 35 days to provide aeration and at the end 
of the period, the compost material brown in colour 
was obtained. Care was taken not to excess moisture 
the pile. About 60 days were required for one cycle of 
composting.

 The advantages of composting as explained 
to the farmers included improvement of the soil 
structure, improvement of overall plant growth by 
increasing the beneficial micro-flora in soil and 
availability of nutrients from compost is faster due to 
its narrow C: N ratio. The farmers were able to get 40 
to 45 kg per compost pile. The compost was applied in 
brinjal plants of 60 days old. Since this is the first time 
application there was no significant increase in the 
growth of the plants. The farmer was apprised about 
the other advantages like water conservation.  

5.1.3 On-Farm research trials of weed management 
 technologies at farmers' field in wheat at 
 Panagar locality

 On-farm research trials were carried out to 
transfer the weed management technologies to 
progressive farmers and evaluate the technology at 
farmers' fields. OFR trials were undertaken at five 
locations in Mahagawa and Bharda villages in wheat 
crop during Rabi 2013-14. The good quality seed, 
fertilizers and herbicides were applied in selected 
farmers' fields. In all farmers' fields, the sowing of 
wheat crop was done by happy seeder machine 
without removal of previous crop residues (rice 

Rice at Panagar locality (Kharif  2014)

 On-farm research (OFR) trials were 

undertaken on management of weedy rice through 

cultural interventions in Panagar locality. Purple 

colored variety 'Shyamla' with three treatments ((i) 

brown  manuring followed by hand weeding at 40 

DAS (ii) Hand weeding  at 45 and 60 DAS and  (iii) 

Farmers' practice. The crop  was shown under DSR in 

weedy rice infested farmers' field. By growing colured 

variety of rice in weedy rice infested field. The 

identification of weedy rice became easy and can be 

easily removed through hand wedding. Brown  

manuring followed by hand weeding at 40 DAS and 

Table  5.5: Effect of different cultural treatments on weedy 

rice and yield of rice

Treatment 
Dry wt. of  
weedy rice 

 
2g/m  at 60 DAS  

Yield 
(t/ha)

Brown  manuring followed by 
hand weeding at 40 DAS  

36.7

 

2.07

 

Hand weeding at 45 and 60 DAS 34.2  1.75  

Weedy Check  67.1  1.08  

LSD  (P=0.05) 15.5 0.44

hand weeding  at 45 and 60 DAS reduced the weedy 

rice population thus the crop yield was increased 

(Table 5.5)

stubbles and straw) to demonstrate the conservation 
agriculture technology. 

 The herbicides used in these OFR trials were 
2,4-D and mesosulfuron + iodosulfuron. Good 
germination and establishment of wheat crop had 
occurred. Framers practices include all  weed except
management. Weed counts, weed biomass was found 
to be less under both the herbicide treatments as 
compared to farmers' practitice. Major weeds were 
Lathyrous sativa, Vicia sativa, Chenopodium album, 
Medicago denticulata and Melilotus alba among broad 
leaved and Avena sp (wild oat) and Phalaris minor 
among grasses. In all the herbicide treated fields, very 
effective weed control was evident leading to the 
increased yield of wheat compared to the farmers 
practice. The results revealed that post emergence 
application of herbicides controlled rabi weeds 
effectively and gave higher cost benefit ratio 
(Table .4).5
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Heavy infestation of weedy rice OFR - Trial field (Greengram)

Green Gram at Panager locality (Summer 2014)

 On-farm research (OFR) trials were undertaken 
on green gram under conservation agriculture during 
summer season of 2014 at three farmers' fields in the 
Bharda, Nipania and Padaria villages of Panager 
locality. Happy Seeder was used to sow summer 
green gram and sowing was done just after harvesting 
wheat crop without removing or burning the standing 
crop stubbles.  Result revealed that CA + imazethapyr 
100 g/ha was effective and gave broad spectrum 

Sesbania alongwith rice for brown manuring Farmers Practice field (Greengram)

Table 5.6:  OFR-cum-demonstration of weed management technologies under conservation tillage in summer greengram 

Treatment 

Weed 
count 

(no./m 2 )

Dry 
weight 
(g/m2)

Control on 
dry matter 

basis

Grain 
yield 
(t/ha) 

Cost of 
production 

`/ha

Gross 
income 

`/ha

B : C 
ratio 

     
Imazethapyr @ 100 g/ha (PO) 

 
27  13.61  77 1.47 19850 66060 2.96 

Farmer Practice (CT+no weeding)   
 

79  59.34  -  0.69 23406 30960 1.54  
Imazethapyr @ 100 g/ha (PO)  51  39.78  34 1.11 19850 49725 2.46 

Farmer practice (CT+ no weeding)      85  60.34  -  0.71 23400 31500 1.54 

Imazethapyr @ 100 g/ha (PO)  54  31.15  59 1.32 19850 59400 2.66 

Farmer practice (CT+ no weeding)     138  77.23  -  0.81 23400 36450 1.96 

Average value of 3 locations 

Improved Practice  44  28.18  57 1.33 19850 58395 2.69 

Farmer Practice  101  65.63  - 0.74 23400 32970 1.68 

Lo
ca

tio
n 

1
Lo

ca
tio

n 
2
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n 

3
5.1.4 On-farm research and demonstration of 
  weed management technologies in 
wheat 

 (Shahpura locality) 

 During Rabi 2013-14 four on-farm trials were 
conducted in Shahpura locality. Four treatments viz.  
(i) Farmer's practice (60 kg N/ha + metsulfuron 4 
g/ha (ii) RFD  (Recommended Fertilizer dose 120: 60: 
40 N, P O , K O kg/ha) + Unweeded (iii) No RFD + 2 5 2

(meso+iodosulfuron 400g/ha) and (iv) RFD 
(120:60:40 N, P O , K O kg/ha) +  (meso+iodosulfuron 2 5 2

400g/ha)  were tested at farmers field. The major  
broad leaved weeds at  farmers' field were Medicago 
denticulata, Chenopodium album, Cichorium intybus 
Vicia sativa and Lathyrus sativa. The major grassy 
weeds were Phalaris minor and Avena sp. Standard 
package of practices for growing of wheat was 
followed, herbicides were applied at 25 days after 
sowing. It was found out that RFD (120:60:40 N, P O , 2 5

Treatment  Weed density
 (No./ m2)

Weed biomass  

(g/m2)

Grain yield  

(t/ha)  
B:C 
ratio

Farmer’s practice (60 kg N/ha + metsulfuron 4 g/ha) 17 8.6 2.91 2.45

RFD (120:60:40 N, P2 O 5 , K 2O kg/ha) + Unweeded 39 7.1 3.06 2.68

No RFD + (meso+iodosulfuron 400 g/ha)  16 4.9 2.50 2.29

RFD (120:60:40 N, P2 O 5 , K2 O kg/ha) +  

(meso+iodosulfuron 400 g/ha)
12 4.5 3.78 2.91

Table 5.7: Comparative weed growth,  grain yield and economics  of OFR during Rabi 2013-14 in Shahpura locality

Interaction with farmer and data recording of 
initial weed population
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weed control and seed yield of 1.3 t/ha, as compared 
to 0.74 t/ha under FP (CT + no weeding) and 
provided an additional net return with higher B:C 
ratio over farmers practice. Beside this use of Happy 
seeder saved time and favoured early sowing which 
helped to utilize residual soil moisture, and saved 
field preparation cost. Unlike ZT Seed drill, Happy 
seeder utilized the wheat crop residue to mulch the 
field and thereby also helped in managing weed 
menace and improved soil condition (Table 5.6). 

K O kg/ha) along with the application of herbicide 2

(meso+iodosulfuron 400g/ha) was more effective 
2(weed dry weight, 4.5 g/m  ; grain yield, 3.78  t/ha; 

BCR:2.91) over farmer's practice (60 kg N + 
2metsulfuron 4 g/ha) (weed dry weight, 5.91 g/m  

5.1.5 On-farm research and demonstration of weed 

 management technologies in rice-based 

 cropping system 

Wheat at Gosalpur area (Rabi 2013-14) 

 On-farm research (OFR) trials were undertaken 

on wheat 'GW 273' during winter season of 2013-14 at 

four farmers fields in the village Bhadom of Gosalpur 

area. Weed management through herbicides with or 

without recommended fertilizer dose (RFD) was 

compared with the farmer's practice. The major weed 

flora observed was Phalaris minor, Avena sp. Cichorium 

intybus Vicia sativa, Medicago denticulata, Lathyrus 

sativa, Chenopodium album and others. It was found out 

that RFD (120:60:40 N, P O , K O kg/ha) along with 2 5 2

the application of herbicide (meso+iodosulfuron 

400g/ha) was more effective (weed dry weight, 3.54 
2g/m  ; grain yield, 4.14 t/ha; BCR:3.42) over farmer's 

practice (60 kg N + metsulfuron 4 g/ha) (weed dry 
2weight, 5.91 g/m  ;grain yield, 2.54 t/ha; BCR: 2.08) 

(Table 5.8).

Table 5.8: Comparison of productivity  of wheat in OFR at Bhadom, Gosalpur during Rabi 2013-14

Treatment  Weed 
density  

(no. / m 2 )
 

Weed 
biomass  

(g / m2 )
 

Grain 
yield  

(t /ha)
 

B:C
ratio

Farmer’s practice (60 kg N/ha + metsulfuron 4 g/ha)  15  5.9  2.55  2.08  

RFD (120:60:40 N, P
2
O

5
, K 2O kg/ha) + Unweeded  34  5.7  2.68  2.27  

No RFD + (meso+iodosulfuron 14.4 g/ha)
 

14
 

3.9
 

2.19
 

1.94
 

O kg/ha) + (meso+iodosulfuron 14.4 g/ha)  10  3.6  4.14  3.42  RFD (120:60:40 N, P2O5 , K 2
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Rice at Sihora area (Kharif 2014)

 On-farm research (OFR) trials were 
undertaken on rice 'Kranti' during rainy season of 2014 
at four farmer's fields in the village Simariya of Sihora 
area. Weed management through herbicides with or 
without recommended fertilizer dose (RFD) was 
compared with the farmer's practice. The major weed 
flora observed was Echinochloa colona, Eleusine indica, 
Ischaemum rugosum, Ludwigia parviflora, Alternanthera 
sessilis, Physalis minima, Cyperus iria and others. It was 
found out that RFD (120:60:40 N, P O , K O kg/ha) 2 5 2

along with  the  appl icat ion of  herbic ide  
(pyrazosulfuron 25g fb bispyribac-Na 25 g/ha) was 

2more effective (weed dry weight, 30 g/m ; grain 
yield,6.25 t/ha; BCR:3.25) over farmer's practice (60 
kg N + bispyribac-Na 25 g/ha) (weed dry weight, 119 

2g/m  ;grain yield,4.0 t/ha; BCR: 2.17) (Table 5.9).

Treatment Weed density 
(no./ m2)

 

Weed biomass 
(g/m2)

 

Grain yield 
(t/ha)

 

B:C ratio 

Farmer’s practice (60 kg N/ha + bispyribac Na 25 g/ha)
 

73  119 4.00 2.17 

RFD (120:60:40 N, P2O5, K2O kg/ha) + unweeded 
 

108  97 2.50 1.47 

No RFD + (pyrazosulfuron 25 g fb bispyribac - Na 25 g/ha)    
27  25 2.50 1.74 

RFD (120:60:40 N, P2O5, K2O kg/ha) +  

(pyrazosulfuron 25 g  fb  bispyribac-Na 25 g/ha)

16  30 6.25 3.25 

Table 5.9: Comparison of productivity  of rice in OFR at Simariya, Sihora during Kharif 2014

5.1.6 On-farm research and demonstration of weed 
 management technologies in maize and rice-
 based cropping system (Kundam locality )

Wheat (Rabi 2013-14) 

 On-farm research (OFR) trials were undertaken 
on wheat 'GW 273' during winter season of 2013-14 at 
six farmers fields in the village Kalyanpur of 
Khukham area. Weed management through 
herbicides with or without recommended fertilizer 
dose (RFD) was compared with the farmer's practice. 

The major weed flora observed was Phalaris minor, 
Avena sp. Cichorium intybus Vicia sativa, Medicago 
denticulata, Lathyrus sativa, Chenopodium album and 
others. Result revealed that RFD (120:60:40 
N, P O , K O kg/ha) along with the application of pre 2 5 2

mix herbicide (clodinofop+metsulfuron 60 + 4g/ha) 
gave more effective broad spectrum weed control 

2(weed dry weight, 24.87 g/m  ; grain yield, 4.03 t/ha; 
BCR:3.43) over farmer's practice (60 kg N + 2,4-D 500 

2g/ha) (weed dry weight, 70.98 g/m ; grain yield, 
2.36 t/ha; BCR: 2.25) (Table 5.10 ).

Table 5.10: Comparison of productivity  of wheat in OFR at Kalyanpur (Khukham locality) during Rabi 2013-14

Treatment  Weed density 
(No. / m

2) 

Weed 

 
biomass (g/m2) 

Grain 

 
yield (t/ha)

 

B:C
ratio

 

Farmer’s practice (60 kg N/ha + 2,4 -D 500  g/ha) 15 7 70.9 4.03 2. 25 

RFD (120:60:40 N, P O , K O kg/ha)+ Unweeded2 5 2 179 90.7 3.09 2. 95 

No RFD + (clodinofop+metsulfuron 64 g/ha) 38 16.6 2. 74 2.50 

 
(clodinofop+metsulfuron 64 g/ha)   

50 24.8 4.14 3.4 3 RFD (120:60:40 N, P O , K O kg/ha)+ 2 5 2

OFR cum demonstration in wheat at Bhadom, Gosalpur
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Maize at Kundam locality (Kharif  2014)

 On-farm research (OFR) trials were 
undertaken on maize (Hybrid ) during rainy season of 
2014 at eight farmer's fields in the village ragertola of 
kundam tehsil. Weed management through 
herbicides with or without recommended fertilizer 
dose (RFD) was compared with the farmer's practice. 
The crop was infested with mixed weed flora viz. 
Echinochloa colona, Dinebra retroblexa, Ischaemum 

rugosum, Ludwigia parviflora Cyperus spp., Commelina 
communis, Ageratum conizodies, Physalis minima and 
others. It was found out that RFD (100:50:40 N, P O , 2 5

K O kg/ha) along with the application of herbicide 2

(atrazine  @ 1.0 kg/ha as PE fb one hand weeding at 35 
2DAS) was more effective (weed dry weight, 39 g/m ; 

grain yield, 2.67 t/ha; BCR:2.31) over farmer's practice 
(40 kg N + Hand weeding) (weed dry weight, 119 

2g/m  ;grain yield, 0.75  t/ha; BCR: 1.47) (Table 5.11).

Treatment  Weed density  
2(No./m )

Weed biomass Grain yield
(t/ha)   

B:C 
ratio

Farmer’s practice (40 kg N/ha + HW)  169 119 0.75 

No RFD + (atrazine @ 1.0 kg/ha as PE fb one hand  weeding at 35 DAS) 66 36 2.10 

RFD (120:60:40 N, P O , K O kg/ha) + Unweeded2 5 2  215 147 1.85 

RFD (120:60:40 N, P O , K O kg/ha) + (atrazine @ 1.0 kg/ha as PE fb 2 5 2

 one hand weeding at 35 DAS)  
63 33 2.67 

1.47 

2.02 

1.78
 

2.31 

2(g/m )

Table 5.11: Comparison of productivity  of  maize in OFR at ragertola, kundam during Kharif 2014

Mean values of from 8 fields.

5.2 Impact assessment of weed management 
 technologies on social upliftment and 
 livelihood security
 A study was carried out during 2013-14 with 70 

crop grower (35 each from adopted and non adopted 

localities of Jabalpur under OFR cum Demonstration 

programme). Result revealed that 37% of the crop 

growers fell in the age group of 20-40 years, 46% in the 

medium age group (40-60 years) and rest 17% 

belonged to the high age group (60-80 years), 

respectively. The distribution pattern in respect of 

education showed that 23% of the respondents were 

illiterates. Majority of the crop growers had education 

level between middle to intermediate (56%). A 

scrutiny of the result showed that 64% of the crop 

growers hailed from joint families while the 

Farmer Practice (Manual weeding) OFR trial field (Herbicide treated)

Farmer practics in wheat at alyanpur of hukhamK K OFR in wheat at Kalyanpur of Khukham locality 
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remaining 36% belong to nuclear families.  46% of 

crop growers fell in to small land holding (1-5 acre) 

category, 38% belong to medium (5-10 acre) category 

while only 16% of them had operational holding size 

10 acre  and above. 57% of the crop growers had low 

contacts with extension personnel; majority of the 

crop growers 53% had low and 32% had medium 

exposure to various communication media/sources. 

Broad leaved weeds were the dominant weed flora 

with a share of 48.5 percent in general. This was 

followed by grasses with a share of nearly 35 percent. 

A comparison of cost of weed management in general 

has revealed that the IWM has needed ̀  2500-3000/ha 

while the farmers practice required ` 5500-6000/ha. 

Most of the small (50%) and medium (42%) farmers 

possessed only low level of knowledge about modern 

weed management technology.  Half of the big 

farmers possessed high level of knowledge, in 

contrast to this only 4% of small farmers and ¼ of 

medium farmers had high level of knowledge.  The 

total area sown by the selected farmers was 926 acre, 

out of which 365 acre (39%) received improved weed 

control technology. It was amply clear from the 

findings that lack of proper knowledge was the 

leading constraint in adoption of improved weed 

control technologies. 87% of the respondents pointed 

out this constraint.  75% of respondents reported non-

availability of herbicide in time as well as lack of 

technical guidance (74%) are major constraints in 

adoption on WMT and were ranked at number 2 & 3. 

Results of OFR programme revealed that there is 

significant improvement in productivity and 

sustainability due to adoption of modern agricultural 

technologies along with IWM technologies. 39 

percent of the farmers of the OFR locality have 

changed their traditional farming practices. Now they 

are using improved seed, fertilizer, implements for 

line sowing on custom hiring basis, plant protection 

measure and improved weed management 

technologies.

Overview of OFR activities
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Externally-funded projects were undertaken in frontier areas of weed science as outlined below :

Project  PI  Funding 
agency

 

Collaborating 
institutions

 

Period  Budget 
( ` lakhs)

1. Development and 
formulation of microbial 

metabolites for the 
management of root 
parasite weed Orobanche 

 
in mustard

 

C. Kannan  MPBT Council, 
Bhopal  

None  2012-15  15.05

2.
 

Study of domestication
trails of two weed 
species

 

Bhumesh 
Kumar

 

NFBSFARA, 
ICAR

 

AAU, Jorhat, 
UAS, Bengaluru, 
GBPUAT, Pantnagar

 

2013-16
 

119.50

3.
 

Bioremediation of 

contaminants in polluted 
sites, use of weedy plants

P. J. 

Khankhane
 

NFBSFARA 

RA, ICAR
 

IARI, New Delhi;
 DU, New Delhi

 

2013-17
 

206.31

6.1 D e v e l o p m e n t  a n d  f o r m u l a t i o n  

of microbial metabolites for the 

management of root parasitic weed, 

Orobanche spp. in mustard

6.1.1 Molecular identification of two potential 

 fungi

 Apart from identifying the fungi based on the 

morphological characters, the following procedure 

was followed to identify the DNA pattern to confirm 

the identity using the conserved pattern of 18SrDNA. 

DNA was isolated and quality checked. Fragment of 

18SrDNA gene was amplified by PCR from the above 

isolated DNA. A single discrete PCR amplicon band 

of 900 bp was observed when resolved on Agarose Gel 

(Gel Image-1). The PCR amplicon was purified to 

remove contaminants. Forward and reverse DNA 

sequencing reaction of PCR amplicon was carried out 

with 1F and 4R primers using BDT v3.1 Cycle 

sequencing kit on ABI 3730xl Genetic Analyzer. 

Consensus sequence of 850bp 18SrDNA gene was 

generated from forward and reverse sequence data 

using Aligner software. The 18SrDNA gene sequence 

was used to carry out BLAST with the database of 

NCBI genbank. Based on maximum identity score, 

first ten sequences were selected and aligned using 

multiple alignment software program. Cluster W. 

Distance matrix was generated using RDP database 

and the phylogenetic tree was constructed using 

MEGA 5. Based on the studies, two potential fungi 

were identified as Penicillium oxalicum DWSR1 and 

Fusarium oxysporum  DWSR1.

6.1.2 Bioassay screening of the crude fractions for 

their direct action on Orobanche and to elicit 

systemic resistance in mustard

 The mustard plants were grown under 

containment conditions on pots with preconditioned 

Orobanche seeds. The plants were then given the 

following treatments: (T ) Fusarium oxysporum 1

DWSR1 applied as seed treatment fb foliar spray on 30 

and 60 DAS, (T ) Penicillium oxalicum DWSR1 applied 2

as seed treatment fb foliar spray on 30 and 60 DAS, (T ) 3

Fusarium spp. Gwalior applied as seed treatment fb 

foliar spray on 30 and 60 DAS, (T ) Fusarium oxysporum 4

DWSR1 metabolite (25%, 10 ml)  applied as root 

drenching on 330 and 60 DAS, (T ) Fusarium spp. 5

metabolite (25%, 10 ml)  applied as root drenching on 

330 and 60 DAS, (T ) Penicillium oxalicum DWSR1 6

metabolite (25%, 10 ml)  applied as root drenching on 

330 and 60 DAS, (T ) Negative control host + Orobanche  7

and (T ) Positive control only host.8

 The observations were recorded as numbers of 

Orobanche shoots at an interval of 5 days from the day 

of application of the treatment. Results indicated that 

the metabolite of Fusarium oxysporum DWSR1 (T ) 1

applied as root drenching resulted in less Orobanche 

infestation (1.6 shoots per pot) as compare to the 

Chapter - 6

EXTERNALLY‐FUNDED PROJECTS
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metabolites of P. oxalicum DWSR1 (3.6) and Fusarium 

sp. (5.3). It is interesting to note that the fungus as such 

applied were not as effective as the metabolites 

(Figure 6.1).

6.1.3. Analysis of induced systemic resistance in 

Table 6.1: Defense enzymes activity estimated from mustard after elicitation by the bioagents

Treatment Peroxidase 
activity 

(ΔOD/mg of 
protein/min) 

Phenylalanine 
ammonia lyase activity 
(μmol of transcinnamic 

acid/mg protein/h)  

Polyphenol 
oxidase activity 

(ΔOD/mg of  

protein/min)  

Catalase activity 
(μ mol of H2O2 / 

min / mg of 
protein)  

Fusarium DWSR1 10.10 7.04  4.75  2.60  

Penicillium oxalicum DWSR2
 

9.95 7.10  4.45  2.70  

Control 10.20 7.50  4.70  2.75  
LSD (P=0.05) 0.82 0.65 0.45 0.30

Figure 6.1: Effect of microbial treatments against Orobanche 
 infestation on mustard
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6.1.4 Formulations of the crude fractions of the 
potential metabolites

 The bioactive crude microbial metabolites 
obtained separately from Penicillium oxalicum DWSR1 
and Fusarium oxysporum DWSR1 were converted to 
two separate 25% (w/v) EC formulations, which 
passed the key quality control tests, viz. emulsion 
stability, cold storage stability and accelerated storage 
stability.

25% (w/v) EC formulations of crude extracts of 
 F. oxysporum DWSR1 (F) and P. oxalicum crude extract (P) 

6.2 Study of domestication traits of two weed 

species

6.2.1 Characterization of different collections of 

Physalis species

 Extensive surveys were conducted for 

collection of seeds of Physalis species. Samples were 

collected from the different locations across the agro-

climatic zones. A total of 50 collections of Physalis 

species (3 distinct species) have been collected so far. 

Different species of Physalis collected during survey

Physalis alkekengiPhysalis minima Physalis peruviana
Intermediate Physalis alkekengiPhysalis minima

Physalis peruviana

Variation in shape, colour and pigmentation of flowers of different species

 Twenty one accessions of Physalis peruviana 

were grown under field conditions in order to see 

variation among different accessions. Rate of 

photosynthesis, transpiration were measured at 60 

days after transplanting. Fruit yield of individual 

plants were also collected to evaluate the yield 

potetential of different accessions. Results obtained 

are given (Table 6.2).

 Vast variation in morphological and 

physiological traits as well as yield attributes was 

noticed. Number of fruits/plant, and fruits 

size/colour and shape also varied in different 

accessions. Considerable variation was evident .in 
2 1rate of photosynthesis (16.2 to 24.3 µmoles/m /s ), 

2 1transpiration (1.03 to 1.60 mmoles/m /s ) and fruit 

yield (316 ± 67.9 to 1058 ± 87.8 (g/plant).

 Flowers are the key to identify any plant 

species. Huge variation was noticed in flower 

colours/shape/pigmentation and orientation of 

petals. Some of important variations are depicted in 

photograph given below:

Table 6.2: Evaluation of photosynthesis, transpiration and 
yield of different accessions of Physalis peruviana

Accessions Photosynthesis  
(µmoles/m2/s1)  

Transpiration  
(mmoles/m2/s1)  

Fruit yield
(g/plant)

DWR-NGP 16.6±1.4 1.24±0.16  735±46.9

DWR-MOD
 

17.9±1.6 1.34±0.54
 

598±55.3

DWR-PUN (L)
 

17.7±1.0 1.47±0.15
 

784±99.6

DWR-NSK (S)
 

20.7±1.0 1.46±0.06
 

582±91.8

DWR-LKO 
 

20.4±2.0 1.31±0.37
 

701±31.0

DWR-JBP (L)
 

20.2±1.3 1.21±0.19
 

887±58.9

DWR-VAR (XL)

 
20.5±1.4 1.24±0.15

 
368±13.7

DWR-JAI

 

21.6±1.1 1.41±0.22

 

488±33.6

DWR-JOD

 

21.6±1.2 1.59±0.24

 

633±51.2

DWR-MUM

 

23.1±1.4 1.60±0.25

 

433±41.4

DWR-NSK (B)

 

23.0±1.6 1.47±0.12

 

687±14.5

DWR-GOA

 

16.2±1.7 1.22±0.31

 

569±54.1

DWR-KOL

 

18.9±1.3 1.23±0.55

 

771±51.1

DWR-NGP (S)

 

20.3±1.4 1.24±0.43

 

850±34.5

DWR-JBP(R)

 

22.6±1.2 1.48±0.27

 

670±79.4

DWR-AGR (S)

 

20.7±1.7 1.30±0.39

 

626±62.9

DWR-PUN(R)

 

23.7±0.9 1.39±0.13

 

442±29.4

DWR-AGR (B)

 

21.4±1.5 1.03±0.26

 

462±30.5

DWR-SJP 

  
DWR-SAO

DWR-DEL

22.5±1.8

21.5±1.5

24.3±1.1

1.28±0.18

1.17±0.14

1.52±0.16

638±66.1

1058±87.8

316±67.9

Data given are the mean of atleast three or more individual plants

host plants

 Systemic resistance in host plant was quantified 

by the estimation of the enhanced activities of the 

defense enzymes viz., peroxidases, polyphenol 

oxidases, catalases and phenylalanine ammonia 

lyase, upon application of the crude fraction of the 

metabolites of the two potential fungi. These enzymes 

are inherently produced in the plants, but their 

activities are enhanced when the applied fungal 

pathogens act as elicitors to induce their production. 
ndThe enzyme values as recorded on 2  day of 

applications of the treatment viz., metabolites, 25%, 10 

ml of Fusarium oxysporum DWSR1 and Penicillum 

oxalicum on  30 days of sowing (DAS )in mustard are 

given in (Table 6.1).

 The results indicated that the enzymes activities 

did not differs significantly in the treated plants and 

thus these metabolite fractions were not able to elicit 

systemic resistance in the plants. 
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Table 6.3: Selected PGPR isolates from rhizosphere of 
weed species collected from heavy metal affected 
areas of Jabalpur 

 The maximum tolerance concentration (MTC) 

of various heavy metals by diazotrophic isolates was 

determined. For this, stock solutions of selected heavy 
2+ 2+ 2+ 2+ 2+ metals viz., Cd , Zn , Cu , Mn and Ni were 

prepared by dissolving the respective salts i.e. 

Cd(NO ) , ZnSo , CuSO MnCl  and NiNO   in distilled 3 2 4 4, 2 3

water so as to obtain µg/ml concentration of each 

heavy metal. From this, appropriate quantity was 

added to LB medium to obtain 100, 200, 400, 600, 800 

and 1000 ppm concentration. The cultures were 
0streaked on to king's B plates and incubated at 30 C 

for 2 days and growth was observed and presented in 

(Table 6.4).

 Molecular diversity of different accessions was 

assessed using RAPD primers. OPA-18 is found 

suitable to distinguish between peruviana and Physalis 

minima as shown in photograph given below.

−3 −6(10  to 10 ) were added to four different media in 
0Petri plates and kept in an incubator at 30 C. Two days 

after incubation, colonies growing on media were 

counted and grouped according to their  

morphological characteristics and isolate code were 

also given (Table 6.3). Single colonies were picked 

from the Petri dishes and sub-cultured to obtain pure 

cultures. Stock cultures were made in nutrient broth 

containing 50% (w/v) glycerol and stored at –80 C. 0

Isolates were subjected to a set of morphological for 

tentative identification such as colour and colony 

character and gram staining.

 Among 58 bacterial colonies, 12 were gram 

positive and reaming were gram negative. They 

mostly circular, irregular and were mostly yellow, 

creamy white and orange color.

Weed species Isolate code  Total 
number of 

isolates

Typha latifolia    TLB  7

Rumex crispus   RCB  
6

Ageratum conyzoides 
 

ACR
 

8

Rumex crispus
  

RCP
 

5

Chenopodium album CAP
 

7

Eichhornia
 
crassipes ECU

 
6

Ammannia auriculata
  

AAP
 

4

Eryngium foetidum EFP 2

Sida acuta  
 

SAU
 

6

Cyperus rotundus CRP 7

 Variation in different flower parts was also 

evident in different accessions. Important variations 

in androecium and gynoecium are depicted in 

photograph below. 

Variation in reproductive parts of different 
collections of Physalis peruviana

  Electrophoretic banding pattern of Physalis accessions 
using RAPD (OPA-18) marker, M=100bp DNA ladder

6.3 Bioremediation of contaminants in 

polluted sites: use of weedy plants

6.3.1 Isolation and characterization of plant growth 

promoting rhizobacteria from weed species

 Soil and plant samples were collected from 

different heavy metal contaminated areas of Jabalpur 

district. Based on their predominance in each region, a 

total of 9 different grass species viz., Typha latifolia, 

Rumex crispus, Ageratum conyzoides, Chenopodium 

album, Eichhornia crassipes, Ammannia auriculata, Sida 

acuta and Cyperus rotundus were sampled. Plant 

growth promoting rhizobacteria were isolated using 

serial dilution technique on King's B medium. 

Aliquots (0.1 ml) from the serially diluted samples 
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Table  6.4: Maximum tolerable concentration (MTC) of 
heavy metals by isolates from grass species

Photo showing heavy metal tolerance level of isolates

M Pm Pm Pp Pm Pm Pm Pm Intermediate

1000
900

500
400
300
200

100

S.No  Heavy metal (1000ppm)

Cd2+  Cu2+  Zn2+  Mn2+ Ni2+

1.  AAP1  TLB1  TLB1 TLB1 TLB1

2.  AAP2  TLB2  RCB2 TLB2 ACR1

3.  AAP3  ACR1  ACR1 CAP2 ACR2

4.  AAP4  ACR3  ACR2 ACR1 ACR3

5.
 RCB2

 
ACR4

 
ACR3 ACR2 ACR4

6.
 RCB4

 
ACR5

 
ACR4 ACR3 ACR5

7.
 RCB5

 
ACR6

 
ACR5 ACR4 ACR6

8.
 

ACR2
 

ACR7
 

ACR6 ACR5 CAP2

9.
 

ACR4
 

ACR8
 

ACR7 ACR6 CAP3

10. ACR6
 
RCB2

 
ACR8 ACR7 CAP4

11. ACR8
 

CAP1
 

RCP1 ACR8 CAP5

12. CAP1
 
CAP2

 
RCB2 CAP1 CRP1

13. CAP2
 
EFP1

 
CAP1 CAP2 ECU2

14. ECU2
 
EFP2

 
CAP2 CAP3 -

15. ECU3

 
ECU2

 
CAP3 CAP4 -

16. ECU4

 

CRP1

 

CAP4 CAP5 -

17. ECU5

 

-

 

CAP5 AAP1 -

18. - -

 

CAP6 AAP2 -

19. - - ECU2 - -

20. - - AAP1 - -

Testing Cd, Mn, Fe removal efficiency of weedy plants grown in porous media

Pragmites karka Arundo donax Typha latifolia
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Service–oriented projects were undertaken at the Directorate. Details of these projects taken up during 2014-15 
are given below:

7.1  Analysis of soil and plant samples for 
 
 herbicide residues

Samples were obtained from farmers field of 
Chhindwara and Raisen for determination of 
herbicide residues of fenoxaprop-ethyl and 
chlorimuron in green soybean and paddy plants and 
soil. Green fodder samples were obtained from IGFRI, 
Jhansi for determination of imazethapyr residues. 
Plants and soil samples were processed for extraction 
of fenoxaprop-p-ethyl, chlorimuron and imazethapyr 
residues and analysed by HPLC and TLC. 
Fenoxaprop-p-ethyl and chlorimuron residues were 
found below the detection limit (<0.01μg/g) in soil 
and plants. Imazethapyr residues in fodder were 
found in the range of 0.064-0.011 μg/g in green fodder 
samples. Imazethapyr CODEX MRL is not available 
for fodder, however it is 0.1 ppm for beans, 5.5 for 
alfalfa and 3 ppm for forage (animal feed) by US EPA. 
Imazethapyr residues were found below the maximum 
residue limit set for forage (animal feed) by EPA.

7.2  Supply of  Mexican beetles  and 
 monitoring at sites of release

 Mexican beetles were mass reared in net houses 
of the Directorate during 2014-15. About 90,000 
beetles were supplied by postal services and personal 
delivery to different AICRP-WM centres, KVKs, 
farmers, municipalities, NGOs, colony residents, etc 
throughout the country.  On the request of Project 
Director, ATMA, Patiala (Punjab), Dr. Sushil Kumar 
imparted training on 28-29 August, 2014 to the staff of 
Agriculture department and farmers from nearby 
villages of district Patiala. During this programme, 
about 20,000 beetles were distributed to farmers 
representing different villages. In a workshop cum 
training programme organized by Gram Jan Vikas 
Samiti and Eco Vikas Samiti on 25 August, 2014 for 
Parthenium management at village Garhi of Tehsil 
Behar in district Balaghat, about 25,000 beetles were 
distributed to participants representing different 
villages with the appeal to release the bioagents in 

their respective area for eco-friendly biological control 
of Parthenium. On 20 September, 2014, about 5000 
Mexican beetles were distiribtued among NSS 
students. Report received from various stake holders 
confirmed establishment of the bioagents in different 
parts of the country, viz. in eastern and western Uttar 
Pradesh, Bihar, lower Uttrakhand and many parts of 
Madhya Pradesh, Andhra Pradesh, Punjab, Delhi, 
Haryana, Maharashtra, Orissa, and Jharkhand. Good 
population build-up of Mexican beetle was also 
observed during March-April in Uttar Pradesh, 
Madhya Pradesh, Bihar and Jharkhand due to 
intermittent rains. 

7.3 Compost and vermi-compost preparation 
 from weeds and agro-waste biomass 

Composting and vermi-composting was 
undertaken at the experimental farm of the 
Directorate using weeds and agrowaste of different 
crops.  To reduce the labour cost, vermicompost unit 
was mechanized. The turning of huge biomass is 
being done by hired JCB machine instead of labourers. 
A dung slurry spray device has been developed to 
replace the labourers in order to make this technology 
more cost effective. This year about 40 tonnes of 

Vermicomposting beds prepared from agrowaste 

Chapter - 7

Title  Principal Investigator  

7.1.   Analysis of soil and plant samples for herbicide residues  Shobha Sondhia  

7.2.  Supply of Mexican beetles and monitoring at the sites of their release  Sushil Kumar  

7.3. Sushil KumarVermi-compost from weed and agro-waste biomass 

8.1  Molecular fingerprinting of weedy  
 rice using SSR markers

 A study was carried out to assess existing 

genetic diversity amongst weedy, wild and cultivated 

rice accession collected from different agro 

ecosystems of India. Efforts were also made to assess 

genetic similarity between weedy rice and 

cultivated/wild rice accessions collected. A total of 34 

(13 weedy, 12 cultivated and 9 wild) accessions were 

used for genetic diversity analysis using rice SSR 

markers. Initially, 12 SSR markers were tried for 

amplification with all accessions but only 5 markers 

(RM206, RM167, RM13, RM276 and RM413) amplified 

successfully. Among them RM206, RM276 and RM167 

amplified three polymorphic alleles while RM13 and 

RM413 amplified only two. These SSR markers 

revealed variable genetic diversity amongst wild, 

weedy and cultivated rice accessions at the molecular 

level. The dendogram clustered all accessions into 6 

groups and revealed weedy rice to cluster up with 

wild or cultivated rice and also with both rice types. 

Our results concluded that weedy rice may have 

evolved by natural hybridization between cultivated 

rice and wild rice, may be a result of de-domestication 

and/or an adaptive evolutionary process.

8.2 Effect of pendimethalin on growth of  
 Azotobacter in sesame (Sesamum indicum 
 L.) rhizosphere
 The investigation was carried out to study the 
effect of pendimethalin on Azotobacter population in 

 The Directorate has collaboration with 

Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur 

for research, teaching and extension. It is also 

recognized by other universities like VIT Unversity, 

Vellore as a post graduate research centre. The 

following students from these universities did their 

thesis research work at the Directorate. 

Name of Student Degree/ Subject
 

Title of thesis
 

College/ University
 

Chairman/Co-chairman

1. Abhishek  
Mishra

 
 

M. Tech.
(Biotechnology) 

Molecular fingerprinting 
of weedy rice using SSR 

markers
 

 

School of Bioscience and 
Technology, VIT 
University, Vellore

 
 

 Meenal Rathore 
 

2. Ankita 
Pathak 

M.Sc. 
(Microbiology) 

Effect of pendimethalin 
on growth of Azotobacter 

in sesame (Sesamum 
indicum L.) rhizosphere 

Department   of                            
Microbiology,   Govt.                                                           

Home Science College, 
Jabalpur 

K.K. Barman  

STUDENTS RESEARCH PROGRAMME

Chapter - 8
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the rhizosphere of sesame in different soils and also in 
pure culture medium. The experiment was conducted 
in a net house using physico-chemically dissimilar 
soils collected from different locations of India.  
Azotobacter growth was affected by pendimethalin 
above 5 ppm concentration, which is not expected to 
occur under field condition at recommended level 
of application. Susceptibility of Azotobacter to 
pendimethalin was not influenced due to its previous 
exposure to this herbicide in sesame field.  
Irrespective of soil type, Azotobacter growth in sesame 
rhizosphere was not affected by pendimethalin 
applied upto 150% of recommended dose.  
Pendimethalin can safely be used for chemical weed 
control programme in sesame without harming the 
growth of Azotobacter.  
 Growth of Azotobacter was not affected by 
textural class, but was influenced by soil fertility 
parameters.  A neutral soil, rich in organic carbon 
content with high level of available P and K content 
appeared ideal for Azotobacter growth.  In general, 
pendimethalin application up to 150% of its 
recommended dose has been found safe in different 
soils in terms of Azotobacter population count in 
sesame rhizosphere.  Further investigations may be 
conducted to study the effect of this herbicide on the 
nitrogenase activity, nitrogen fixing and plant growth 
promoting ability of resident Azotobacter population 
of different soils in sesame rhizosphere.  Such studies 
would help to characterize and isolate the efficient 
strains of Azotobacter for effective use as PGPR in 
sesame under chemical weed management practice.
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9.1 Knowledge management service

 Directorate efficiently utilized its facility of 
Kisan Mobile Advisory Service (KMAS), a 
Knowledge Management Service (KMS) through 
SMS, for disseminating weed management 
technologies to the farmers of the country. The 
messages, termed as kisan mobile sandesh, containing 
real time agricultural information and customized 
knowledge on weed management approaches/ 
technologies were routinely delivered during the 

initial period of cropping seasons and thereby 
enabling the farmers' to make a strategy to manage 
weeds to increase their production and productivity. 
The kisan mobile sandesh were delivered during both 
kharif and rabi cropping seasons to the registered 
farmers and other stake holders (Table 9.1) 

 Registration is free for all interested 
stakeholders of the country and can be done by 
sending an e-mail to dirdwsr@icar.org.in / 
Director.weed@icar.gov.in

Table 9.1: Details of the Kisan mobile sandesh delivered during 2014-15.

Kisan mobile sandesh Delivery Date

bestsFkkik;j ¼ij’;wV ;k yxke½ 400 feyh@,dM+ 25 fnu dh ewax@mM+n Qly esa lHkh izdkj ds 
[kjirokjksa ds fu;aa=.k ds fy;s iz;ksx djsaA  

06/05/2014 

D;wtkyksQki bZFkkby ¼Vjxk lqij½ 400 feyh@,dM+ 25 fnu dh Qly esa ?kkl dqy ds [kjirokjksa ds 
fu;a=.k gsrq iz;ksx djsaA  

  
 

06/05/2014 

vlkekU; ikuh dh fLFkfr dks ns[krs gq, tgka ij o"kkZ de gqbZ gS ogka [ksrksa esa ewax] mM+n ,oa fry dk 
lek;kstu dj rRdky cqokbZ djs A  

18/07/2014 

tcyiqj vlekU; o"kkZ dh fLFkfr esa de le; esa iddj rS;kj gksus okyh /kku çtkfr@ladj /kku dh 
jksi.kh rS;kj dj jksikbZ djs A  

18/07/2014 

/kku dh Qly esa mfpr [kjirokj çca/ku ds fy;s folik;jhcsd lksfM;e 80&100 feyh izfr ,dM+
25 fnu ij ç;ksx djs A  

18/07/2014 

lks;kchu esa [kjirokj fu;a=.k gsrq bestFkkik;j $ bestkeksDl ¼vkfMlh½ 40 xzke@,dM+ dk ç;ksx 
20 fnu ij djs  

19/07/2014 

lks;kchu esa [kjirokj fu;a=.k gsrq lksfM;e ,flQyksjQsu] DyksfMukQki çksikjthy ¼vk;fj'k½ 400 feyh
,dM+ dk ç;ksx 20 fnu ij djs A  

19/07/2014 

ewax] mM+n] ewaxQyh ,oa vjgj esa [kjirokj fu;a=.k gsrq bestkFkkik;j ¼ijL;qV½ 400 xzke@,dM+ dk 
ç;ksx 18&20 fnu ij djs A  

19/07/2014 

ewax] mM+n] ewaxQyh ,oa vjgj esa [kjirokj fu;a=.k gsrq D;wtkyksQkibZFkkby ¼Vjxklqij½ 300&400 xzke@
feyh çfr ,dM+ ç;ksx 18&20 fnu ij djsA  

19/07/2014 

eDdk] Tokj ,oa cktjk esa çHkkoh [kjirokj fu;a=.k ds fy;s ,Vªhthu 600 xzke@,dM+ cqokbZ ds 3 fnu 
 

19/07/2014 

puk] eVj] xsgwW dh Qly esa [kjirokjksa ds fu;a=.k gsrq isUMhesFksfyu 38-7 izfr'kr dk cksuh ds 3 fnu ds 
 

11/11/2014 

xsgwa esa mfpr [kjirokj izca/ku ds fy;s lYQkslY¶;wjku$esVlY¶;wjku ¼VksVy½ 40 xzke@gS0 vFkok 
fetkslY¶;wjku$vkbMkslY¶;wjku ¼vVykafVl½ 400 xzke@gS0 dh nj ls cqokbZ ds 25&30 fnu ij iz;ksx djsaA  

13/01/2015 

xsgwa esa [kjirokj izca/ku ds fy;s DyksfMuksQki$esVl Y¶;wjku ¼osLVk½ 400 xzke@gS0 dh nj 
ls cqokbZ ds 25&30 fnu ij iz;ksx djsaA  

13/01/2015 

ds vanj ç;ksx djs A

Hkhrj 700 fe-yh-@,dM+ dh nj ls fNM+dko djsaA

9.2 Farmers' visits

 A large number of farmers (including farm 
women) and agricultural officers from different parts 
of the country visited this Directorate during the year 
to get acquainted to latest weed management 
technologies (Table 9.2). While visiting the 
experimental/demonstration fields, they interacted 
with scientists and put up queries related to weed 

management. At the end interactive meetings with 
scientific staff were organized in the Directorate's 
conference hall, where lectures were delivered on the 
theme of their interest. Suitable recommendations in 
response to the questions on location-specific weed 
problems were also given for managing their weed 
problems. 

TRANSFER OF TECHNOLOGY
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States/Districts 

Number of 
farmers/EO 

Date States/Districts 
Number of 

farmers 
Date 

Narsinghpur (MP) 12 17.10.14 Chhindwara (MP) 17 26.02.15 

Jabalpur (MP) 22 18.10.14 Dindori (MP) 62 26.02.15 

Chhatarpur (MP) 80 21.10.14 Tikamgarh (MP) 21 28.02.15 

Chhatarpur (MP) 28 09.11.14 Narsinghpur (MP) 15 13.03.15 

Jabalpur (MP) 10 30.11.14 Kota (Raj) 9 13.03.15 

Jabalpur (MP) 100 16.12.14 Damoh (MP) 24 17.03.15 

Sidhi (MP) 16 17.12.14 Dindori (MP) 36 17.03.15 

Dindori (MP) 50 19.01.15 Jabalpur (MP) 15 17.03.15 

Dindori (MP) 50 24.01.14 Sagar (MP) 17 18.03.15 

Narsinghpur (MP) 12 28.01.15 Bundi (Raj) 80 19.03.15 

Narsinghpur (MP) 18 06.02.15 Satna (MP) 24 20.03.15 

Sagar (MP) 15 11.02.15 Sehore (MP) 35 20.03.15 

Lucknow (UP) 45 12.02.15 Rewa (MP) 11 21.03.15 

Sehore (MP) 10 15.02.15 Balod (CG) 70 23.03.15 

Sehore (MP) 51 17.02.15 Dindori (MP) 28 23.03.15 

Sehore (MP) 21 19.02.15 Satna (MP) 21 24.03.15 

Dindori (MP) 30 20.02.15 Narsinghpur (MP) 49 24.03.15 

IFFCO Farmers 40 20.02.15 Umaria (MP) 33 24.03.15 

Jabalpur (MP) 50 22.02.15 Narsinghpur (MP) 24 25.03.15 

Jabalpur (MP) 50 23.02.15 Chhindwara (MP) 18 25.03.15 

Sagar (MP) 28 24.02.15 Narsinghpur (MP) 30 26.03.15 

Jabalpur (MP) 18 25.02.15 Mandla (MP) 15 26.03.15 

Mandla (MP) 10 25.02.15 Betul (MP) 17 26.03.15

Surajpur (CG) 30 26.02.15 Chandrapur (MH) 16 27.03.15 

Farmers' visiting experimental/demonstration sites at the Directorate

9.3 On-Farm Research programme

 DWR has successfully demonstrated the 
performance of improved weed management 
technologies in a participatory mode in the  adopted 
localities (Table 9.3), situated within 100 km 
from Jabalpur, under On-Farm Research (OFR) 
programme. A multi-disciplinary team of 3-4 
scientists along with technical staff visited each of 

these localities on a given day of the week, provided 
detailed technical-knowhow, and involved the 
farmers to practically impose the techniques/ 
technologies in their fields to facilitate better 
adoption of weed management technologies. These 
teams also identified the specific weed problems and 
suggested the solutions for managing them. Farmers 
are highly satisfied with the performances of the 
improved technologies.

Table 9.2: Details of farmers visit to the Directorate during 2014-15
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Table 9.3: Farmers' participated in OFR programme

Localities Villages  Major cropping 

system 

Farmers involved  

Panagar  Mahagwa, 
Bharda 

Wheat

 
 Satish Dubey, Mukesh Dubey, Harishankar Dubey, Mahesh Tiwari, 

Vishnu  Tiwari, Yogendra Kumar, MK Tiwari. 

Panagar  Bharda Rice
 

  Satish Dubey  

Shahpura Magarmuha, 

Tipra, Noni
  

 
Bhurelal Patel, Vijay Patel, Prakash Chakravarty, Shyam Patel

 

Gosalpur Bhadam, Khajri  
 

Udayram Tiwari, Ramvishal Patel, Bal Kishan Dahiya, Panjilal 
Barman, Chandra Bhan Barman, Ayodhya Prasad

.
 

Gosalpur Simariya
 

Rice  
  

Manish Paliwal, Rajendra Rajak, Mohan Singh, Kamlesh Rajak 

Kundam

 

Kalyanpur

 

Wheat
 

 

Pramod Patel, Jage Patel, Ganesh Ban, Dayaram, Sewaram Yadava. 

Kundam

 

Khukham,

 

Ragartola

 
Maize

 
Ganesh Maravi, Thaan Singh, Devi Singh, Kallo Bai, Lachman Singh

    

Sehora

 

Khinni

 

Brinjal

 

Kishore Barman, Pradeep Patel, Ramdas Barman

 

Sewage 

irrigated 

area

 

(JBP)

Kachhpura, 

Khairi/Urdua, 

Amkhera

 Tomato, cabbage,
brinjal, radish 
spinech

Jagdish Prasad Gotia, Munna Patel, Ajay Kalodiya

 

 

Wheat

Wheat

Weed management in maize under
OFR programme at Ragartola 

village (Kharif 2014)

Weed management in rice under
OFR programme at Simariya 

village (Kharif 2014)

9.4 Awareness campaigns 

 The Directorate has been running Parthenium 
Awareness Campaign since 2002 with the objective of 
creating public awareness about the ill effects and 
management of this problematic/ invasive weed.  

 On the request of Project Director, ATMA, 
Patiala (Punjab), a two day training programme on 
the “Biological Control of Parthenium” was organized 
during 28-29 August, 2014. Dr. Sushil Kumar 
imparted training to the staff of Agriculture 
department and farmers from nearby villages of 
district Patiala. The programme was inaugurated by 
The District Collector, Patiala and co-ordinated by 
Project Director, ATMA, Patiala.  During the 
programme, about 20,000 beetles were distributed to 
farmers representing different villages.

9.5 Television and radio talks

 Talks on various aspects of weed management are occasionally delivered by the scientists of the Directorate. 

Name Date Topic Radio/TV station 

Dr. P.K. Singh 21 July, 2014 xktj?kkl dk fu;a=.k  Jabalpur station of AIR 

Dr. P.K. Singh 2 March, 2015 Qlyksa esa [kjirokj fu;a=.k  Jabalpur station of AIR 

Mr. Dibakar Ghosh 
 

17 October, 2014 International Day for the 
Eradication of Poverty 

Krishi Darshan, Doordarshan 
Kolkata (Live) 

 Gram Jan Vikas Samiti and Eco Vikas Samiti 
organized a workshop cum training programme on  
25 August, 2014 for Parthenium management at 
village Garhi of Tehsil Behar in district Balaghat. 
Dr. Sushil Kumar and Dr. P.K. Singh from DWSR 
gave training on Parthenium management to stake 
holders. On this occasion, about 5,000 beetles were 
distributed to participants representing different 
villages with the appeal to release the bioagents in 
their respective area for eco-friendly biological 
control of Parthenium.

 Dr. Sushil Kumar imparted training to students 
of National Service Scheme in a workshop on 
'Parthenium Eradication” organized by District Unit 
of NSS on 20 September, 2014 at Shri Janki Sharan 
Maha-vidhyalaya, Jabalpur. After the workshop, all 
Parthenium was uprooted from the college campus.
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10.1 Participation in training programmes

 Scientists of the Directorate participated in 
training programmes to enrich their knowledge and 

Name of 
Scientist/staff 

Training /workshop attended Institution Dates 

Bhumesh Kumar Mass spectrometry-based metabolomics Institute of Bioinformatics, 
Bengaluru 

17-18 June, 2014 

Refresher course on Agricultural 
Research Management 

NAARM, Hyderabad 14-26 July, 2014 

C. Kannan International training on pest risk 
analysis 

NIPHM, Hyderabad 1-5 September, 
2014 

C. Sarathambal Management of soil health: challenges 

and opportunities 

JNKVV, Jabalpur 29 September - 19 

October, 2014 
Waste recycling and resource management

through rapid composting techniques

IISS, Bhopal 3- 23 December, 

2014 

Mukesh Meena Gahan Hindi Prashikshan CHTI, New Delhi 1-5 December, 2014 

Meenal Rathore Refresher course on Agricultural 
Research Management

 

NAARM, Hyderabad 14-26 July, 2014 

P.P. Choudhury
 

Refresher course on Agricultural 
Research Management

 

NAARM, Hyderabad
 

14-26 July, 2014
 

P.K. Singh
 

Training cum review meeting of 
vigilance officer

 

ICAR, Krishi Bhawan, New 
Delhi
 

21-22 March,
 

2014
 

Training cum workshop of nodal officer 
(HRD)

 

NAARM, Hyderabad
 

26
 

March, 2015
 

Pankaj Shukla
 

  

Training on IPV 6
 

DOT(GOI), BSNL, Jabalpur
 

23 January, 2015
 

Office automation using oracle ERP 

system (FMS/MIS)

 

IASRI, New Delhi
 

9-13 March, 2015
 

R.P. Dubey
 

NAIP & IFPRI workshop on PME 
 

NASC, New Delhi
 

27 May,
 

2014
 

 
MDP on Priority setting, Monitoring 
and Evaluation of Agricultural Research 
Projects   

 

NAARM, Hyderabad
 

4-8 August, 2014
 

Raghwendra Singh
 

Refresher course on Agricultural 
Research Management

 

NAARM, Hyderabad
 

14-26 July, 2014
 

R. S. Upadhyay
 

Conservation agriculture
 

CSSRI, Karnal
 

27 September –
  4 October, 2014

 Sushil Kumar
 

XXIII workshop of AICRP on Biological 
Control of Crop Pests

 

OUAT, Bhubaneswar
 

27-28  June, 2014
 

Shobha Sondia
 

Workshop on “Impact of Capacity 

Building”

 

NAIP, New Delhi
 

6-7 June, 2014
 

Sandeep Dhagat

 

Training on IPV 6

 

DOT(GOI), BSNL, Jabalpur

 

23 January, 2015

 V.P. Singh

 
Management Development Programme 

on Leadership Development 

 

NAARM, Hyderabad

 
15-26 July, 2014

 

 

Regional workshop on “Strengthening 
partnerships between AICRP-WM, 
Jabalpur ad AICRP on IFS, Modipuram”

 

AAU, Jorhat

 

26 May, 2014

 

 

Regional workshop on “Strengthening 
partnerships between AICRP-WM, 
Jabalpur ad AICRP on IFS, Meerut”

ICAR-RCER, Patna

 

9 June, 2014

 

 

 

TRAINING AND CAPACITY BUILDING
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acquire expertise in the discipline. Details of such 
exposure visits are given below: 
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10.2 Organization of training programmes

 Following training programmes were organized during the year

Training programme Sponsor 
 

Dates No. of 
participants

 

Course Director Coordinators 

Weed management DWR & 
ZPD VII 

19-21 May, 2014 40 - P.K. Singh  

Advances in weed 
management 

CAFT 14 October, 2014 22 - P.K. Singh  

Review of research -
cum-herbicide residue 
training workshop of 
AICRP-WC Centres 

AICRP 
(WM) 

11-17 November, 
2014 

10 - Shobha Sondhia  
P.P. Choudhury  

Weed management for 
sustainable oilseed and 
pulse production

ICAR 16-23 December,  
2014

 30 P.K. Singh  K.K. Barman  
Raghwendra Singh 

Bioherbicides with 
special emphasis to 
microbial biotechnology 

MPBC  27 January - 

10  February, 2015 

13 C. Kannan  Meenal Rathore 

 

  

  

Advances in weed 
management 

ICAR

 

19-28 March, 2015

 

24 Sushil Kumar

  

Bhumesh Kumar  
 Raghwendra Singh 

ICAR 30 December, 2014
8 January, 2015

  17 Sushil Kumar  Shobha Sondhia
C. Kannan

 Non-chemical approaches 
of weed management

10.3 Lectures delivered by scientists in other institutions

 Scientists of the Directorate were invited by many organizations to deliver lectures in different 
programmes. The details are given below:

Speaker Topic Institute / meeting Date 

A.R. Sharma Integrated weed and pest 
management 

ZPD, Bengaluru 23 July, 2014 

Weed management Workshop on IPM, COA, Puducherry    11 September, 2014 

Weed management in 
conservation agriculture

 
National Symposium on 
Agricultural Diversification for 
Sustainable Livelihood & 
Environmental Security, PAU, 
Ludhiana

 

18 November, 2014
 

 

Weed management in 
conservation agriculture systems

 Second International Conference
 on “Bioresource and Stress 
Management” PJTSAU, Hyderabad 

8 January, 2015
 

 

Climate Resilient Agriculture

 

IFFCO,  New Delhi

 

11

 

February, 2015

 

Bhumesh Kumar

 

Climate change and weed 
management:

 

Recent Advances, 
challenges and potential strategies

 
CAFT, JNKVV, Jabalpur

 

14 October, 2014

 

K.K. Barman

 

Weed management in 
conservation agriculture systems 
in black cotton soil

 
National Conference on Soil 
health: A key to unlock and 
sustain production Potential. 
JNKVV, Jabalpur 

  

3-4 September,

 

2014

 

 

Managing herbicide persistence

  

CAFT, JNKVV, Jabalpur

 

14 October, 2014

 

 

Management of crop residues for 
sustainable productivity and soil 
health

 Workshop on crop residue 
management, JNKVV, Jabalpur

 
29 December, 2014

 

P.K. Singh

 

Importance of weed management

 

State Level Workshop for 
Agriculture and Horticulture 
officers at JNKVV, Jabalpur

 30-31 August, 2014

 

Weed management in cropped 
and non cropped area

 

XXI zonal workshop of KVKs, 
under zone VII, ICAR at 
IGKVV,

 

Raipur

 

(C.G.)

 05-07 September,

 

2014

 

 
 

Contd...

Speaker Topic Institute / meeting Date 

Improved weed management 

technology

Field Level Orientation 

Programme for Tribal Farmers 

organized by SRIDA Centre, at 

Ramanpur Bargi Block,

 

Jabalpur 

 15 September, 2014
 

Agri fest of BISA, Jabalpur

 

29 September, 20 14

 

Conservation agriculture and 

weed management

 

National Fair on organic 

Agriculture at Mandla, MP

 

18-20 October, 2014

 
 

 

State level training cum 

workshop of agriculture officers 

organized by MP Govt. at 

JNKVV, Jabalpur

 
19-20 January, 2015

 

Weed management

 

5 days training of ATMA  

officers at  FTC, Jabalpur

 

8 February, 2015

 

 

Kisan Gosthi at 

CCSHAU, Hissar, Haryana,

 

12-13 March, 2015

 

Importance of conservation 

agriculture and weed 

management

 

Kisan Gosthi Cum Field day 

organized by ZPD Zone-VII,

KVKs Narshingpur and 

Bioversity International, New Delhi
at Narshingpur

 31 March, 2015

 
 

R.P. Dubey 

 

Herbicide use and IWM in pulse 

crops

 

National Conference on Pulses : 

Challenges and Opportunities 

under Climate Change 

Scenario"

 

JNKVV, Jabalpur.

 

29-30 September, 

2014

IWM-

 

an approach

 

CAFT, JNKVV, Jabalpur

 

14 October, 2014

 

Weed management in vegetables

 

Rashtra staryiya jaivik krishi 

mela,   Mandla,  M.P.

 

18-20 October, 2014

 

Sandeep Dhagat

 

DWR e-modules on weeds

 

CAFT, JNKVV, Jabalpur

 

14 October, 2014

 

Shobha Sondhia Residues of pretilachlor in rice 

ecosystem and effects on non 

targeted organisms 

National Symposium on
Agrochemicals for Food and
Environment Safety. IARI, New 

  

Delhi 

28-30 January, 2015 

 Herbicide residues in environment 
and mitigation measures 

CAFT, JNKVV, Jabalpur 14 October, 2014 

Sushil Kumar
 

 Integrated management of 

Parthenium
 Eco-development Society at 

village Garhi, Balaghat (MP).
 25 August, 2014

 

Biological management of 

Parthenium  
 Project Director, ATMA,

 
Patiala 

(Punjab).
 28-29 August, 2014

 

Integrated management of 

Parthenium 

 Raja Mansingh Tomar Music & 

Arts University, Gwalior 

 09 September, 2014
 

Integrated management of 

Parthenium 

 Shri Janki Sharan 

Mahavidhyalaya, Jabalpur.

 20 September, 2014

 

Biological based integrated 

management of Parthenium 

 Govt Home Science Girls PG 

College, Hoshangabad, MP

 15 November, 2014

 

 

[kjirokj izca/ku D;ksa t:jh

lajf{kr [ksrh dh fo'ks"krk,a

[kjirokjksa dk mfpr izca/ku

10.4 Technical Seminars 

 Following technical seminars were delivered by the scientists during the reported period

Date  Scientist  Topic  

15 April, 2014 A.R. Sharma  Advanced Leadership/Management Development Programme  

28 June, 2014 V.P. Singh  Weed flora shift & crop rotation  

04 August, 2014 C. Sarathambal  Bioprospecting of weed rhizosphere 

24 January, 2015 A.R. Sharma  Production technology of flood prone lowland rice  

30 March, 2015 P.K. Singh  Effective technologies for transferring weed management technologies 
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LINKAGES AND COLLABORATION

Directorate is the nodal agency for coordination 
of research and training in the field of weed 
management, and also acts as a repository of 
information in weed science in the country. It offers 
research and training to research scholars, shares 
expertise and provides consultancy to the staff and 
students of SAUs, ICAR Institutes, NGOs, herbicide 
industries, and other stakeholders etc.

11.1 Collaboration with SAUs

 Besides coordinating research and extension 

Visits by the Director and Nodal Officers to different AICRP–WM centres

Date Visits by Director Visits by Nodal officers 

05 April, 2014 - ANGRAU, Hyderabad 

07-April, 2014 ANGRAU, Hyderabad - 

11-12 May, 2014 RVSKVV, Gwalior - 

25 May, 2014 - AAU, Jorhat 

28-29 May, 2014 - VB, Sriniketan 

28 June, 2014 - OUAT, Bhubaneshwar 

10-11 July, 2014 - ANGRAU, Hyderabad 

12-14 July, 2014 - UAS, Bengaluru 

24 July, 2014 UAS, Bengaluru - 

26-27 July, 2014 AAU, Anand - 

09-13 August, 2014 - CCSHAU, Hisar 

11 September, 2014  COA, Puduchery - 

12-13 September, 2014  TNAU, Coimbatore - 

23 December, 2014 - TNAU, Coimbatore 

09-10 February, 2015

  

CCSHAU, Hisar

 

-

 

05-07 September, 2014  - IGKV, Raipur 

11-13 March, 2015 - CCSHAU , Hisar 

19-20 March, 2015 - OUAT, Bhubaneshwar 

21 March, 2015 - IGKV, Raipur 

11.2 Crop and horticultural institutes

 The Directorate has initiated collaboration 
programmes with ICAR institutes, especially those 
dealing with field and horticultural crops. Nodal 
scientists were also identified for providing necessary 
guidance for refining the weed management research 
and extension programmes in these institutes. 
Scientists from this Directorate participated in annual 
group meeting of AICRIP and AICRP-IFS and took 
role in finalization of technical programme in respect 
to weed management. Collaboration with scientists of 
CRIJAF, Barrackpore and  IIPR, Kanpur was made for 
improving their technical programme on weed 
research.

programmes on weed management with 22 centres of 
All India Coordinated Research Project on Weed 
Management, there are a large number of volunteer 
centres located in different state agricultural 
universities. Six nodal officers have been identified 
from the headquarter for effective collaboration and 
monitoring of the research and extension 
programmes of these centres.The Director and the 
nodal officers monitor these centres and provide 
feedback to the SAUs for improvement of their 
research and extension programmes. 

 Eleven common centres of both the AICRP-
Weed Management and AICRP-IFS were identified 
for collaborative research in weed management in the 
farming system models being developed at on-
station. Emphasis will be given on on-farm utilization 
of weed biomass and need based capacity building of 
the AICRP staff. 

11.3 Collaboration with KVKs

 Two scientists of the Directorate participated in 
the Zonal Workshop of KVKs of Zone-VII involving 
the states of Madhya Pradesh, Odisha and 
Chhattisgarh organized at IGKV, Raipur from 05-07 
September, 2014. Dr VP Singh, Pr. Scientist of this 
Directorate made a presentation focusing major 

Chapter - 11 weeds in different crops and their management 
practices. Three days workshop-cum-training on 
weed management for Programme Coordinators of 
KVKs under Zone-VII was held during 19-21 May, 
2014 in collaboration with ZPD, Jabalpur.

11.4 Education and training programmes

 The Directorate collaborates with several other 
educational and research institutions. MoUs have 
been signed with Jawaharlal Nehru Krishi Vishva 
Vidyalaya, Jabalpur  and Indira Gandhi Krishi Vishva 
Vidyalaya, Raipur for better collaboration in the area 
of research, teaching and extension. This Directorate 
has also been recognized by Rani Durgavati Vishva 

Vidyalaya, Jabalpur, AKS University, Satna, and APS 
University, Rewa, as a post-graduate research centre 
for their students. Post-graduate students and 
research scholars of these institutions are doing their 
research work at the Directorate.

  Training programs on advanced techniques in 
weed management have been organized for the 
scientists, subject matter specialists, extension 
personnel, state government officials, progressive 
farmers, and NGOs. Overwhelming responses have 
been received from various states and institutions for 
such collaboration. 

Scientists visiting experimental/demonstration sites of different ACRP-WM Centre
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 laLFkku esa jktHkk"kk fgUnh ds dk;kZUo;u] bldh izxfr 
,oa le;&le; ij blds iz;ksx ,oa izxfr dh leh{kk djus gsrq 
jktHkk"kk dk;kZUo;u lfefr dk xBu fd;k x;k gSA lfefr ds 
iz;klksa ds ifj.kkeLo:Ik laLFkku ds foHkkxksa@vuqHkkxksa esa fgUnh 
esa dk;Z djus ds fy;s tks mRlkg iSnk gqvk gS] og fu%lansg jk"Vªh; 
xkSjo ,oa LokfHkeku dk fo"k; gSA 

 o"kZ 2014&15 esa [kjirokj vuqla/kku funs'kky; dh 
jktHkk"kk dk;kZUo;u lfefr ds ek/;e ls funs'kky; }kjk fgUnh 
esa dh xbZ izxfr dk fooj.k bl izdkj gS & 

12-1 =Sekfld cSBdksa dk vk;kstu 

 funs'kky; dh jktHkk"kk dk;kZUo;u lfefr dh =Sekfld 
cSBdksa dk fu;fer vk;kstu fd;k x;kA fgUnh jktHkk"kk 
dk;kZUo;u lfefr dh vizSy ls twu 2014 frekgh dh cSBd 
fnukad 30@06@2014 dks funs'kky; ds lHkkxkj esa vk;ksftr 
dh xbZA tqykbZ ls flrEcj 2014 dh frekgh cSBd dk vk;kstu 
fnukad 05@09@2014 dks fd;k x;kA vDVwcj ls fnlEcj 
2014 frekgh dh cSBd fnukad 27@12@2014 dks vk;ksftr dh 
xbZ ,oa tuojh ls ekpZ 2015 dks lekIr frekgh dh cSBd 
30@03@2015 dks vk;ksftr dh xbZA 

 mDr cSBdksa esa funs'kky; ds leLr vuqHkkx izHkkfj;ksa] 
vf/kdkfj;ksa ,oa lfefr ds inkf/kdkfj;ksa us Hkkx fy;kA cSBd esa 
dk;kZUo;u ls lacaf/kr fcanqvksa ij fopkj fd;k x;k ,oa fiNyh 
cSBd ds dk;Zo`Rr dks ikfjr fd;k x;kA jktHkk"kk dk;kZUo;u 
lfefr ds lfpo Jh ,e-ih- frokjh }kjk fiNyh frekfg;ksa dk 
foLr`r C;kSjk izLrqr fd;k x;k ftlesa jktHkk"kk vf/kfu;e 1963 
dh /kkjk 3¼3½ ds vuqikyu dh fLFkfr ds lanHkZ esa crk;k x;k] 
rRi'pkr~ fiNyh frekfg;ksa ds varxZr tkjh =Sekfld izfrosnuksa] 
dkxtkrksa] ekaxi=ksa ,oa tkap fcUnqvksa bR;kfn ls lacaf/kr ppkZ;sa 
dh xbZ] lkFk gh ekuuh; lalnh; jktHkk"kk lfefr dks fn;s x;s 
vk'okluksa ds laca/k esa lacaf/kr vuqHkkxkas dks mfpr dk;Zokgh djus 
gsrq i= Hkh tkjh fd;sA

 cSBdksa esa jktHkk"kk okf"kZd dk;ZØe esa fu/kkZfjr y{;ksa dks 
izkIr djus rFkk jktHkk"kk foHkkx ,oa Hkkjrh; d`f"k vuqla/kku 
ifj"kn ls izkIr funssZ'kksa@vkns'kksa ds vuqikyu ij ppkZ dh xbZ 
vkSj bu cSBdksa esa fy, x;s fu.kZ;ksa dks ykxw djus ds fy, 
dk;Zokgh dh xbZA 

12-2 =Sekfld fgUnh izfrosnu dk ladyu

 Hkkjr ljdkj ds jktHkk"kk foHkkx] x`g ea=ky; fjiksVZ ds 
izksQkekZ esa funs'kky; ds fofHkUu vuqHkkxksa ls muds }kjk fd;s tk 
jgs fgUnh dk;ksZa dh izxfr rFkk fgUnh i=kpkj ds vkadM+s frekgh 

dh lekfIr ij eaxk;s x, vkSj mudks lesfdr dj lesfdr 
izfrosnu dks Hkkjrh; d`f"k vuqla/kku ifj"kn ubZ fnYyh] {ks=h; 
dk;kZUo;u dk;kZy; Hkksiky rFkk uxj jktHkk"kk dk;kZUo;u 
lfefr dks izsf"kr fd;s x;sA =Sekfld izfrosnuksa ls izkIr leh{kk 
ds vuqlkj mBk;s x;s fcUnqvksa ij dk;Zokgh dh xbZ rFkk lacaf/kr 
vuqHkkx dks i`"Bkafdr fd;k x;kA 

12-3 jktHkk"kk okf"kZd dk;Zdze ij fØ;kUo;u 

 Hkkjr ljdkj dh jktHkk"kk uhfr ds vuqlkj laLFkku }kjk 
laikfnr dk;ksZa esa fgUnh dk fØ;kUo;u lqfuf'pr djus ds fy, 
x`g ea=ky;] jktHkk"kk foHkkx }kjk tkjh jktHkk"kk okf"kZd 
dk;ZØe esa fn;s x;s funsZ'kksa ds vuqlkj dk;Zokgh ds fy, lHkh 
vuqHkkxksa dks jktHkk"kk laca/kh fu;eksa@funsZ'kksa ls voxr djk;k 
x;k rFkk bu fu;eksa ds vuqlkj dk;Zokgh lqfuf'pr djus dk 
vuqjks/k fd;k x;kA 

12-4 fgUnh i[kokM+s dk vk;kstu 

 funs'kky; esa jktHkk"kk dk;kZUo;u lfefr }kjk fnukad 12 
flrEcj 2014 dks fgUnh fnol rFkk fnukad 16 ls 30 flrEcj 
2014 rd fgUnh i[kokM+s dk vk;kstu fd;k x;kA ftlesa 
dk;kZy; ds leLr vf/kdkfj;ksa@deZpkfj;ksa us Hkkx fy;kA 
fgUnh fnol ds volj ij dk;Zdze dk mn~?kkVu M‚- ih- ds- flag] 
izHkkjh funs'kd us nhi izTtofyr dj fd;kA 
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12-5 fgUnh dk;Z'kkykvksa dk vk;kstu 
 jktHkk"kk dk;kZUo;u lfefr }kjk foRrh; o"kZ 2014&15 
ds nkSjku pkj fofHkUu dk;Z'kkykvksa dk vk;kstu fd;k x;k] 
ftudk fooj.k fuEukuqlkj gS & 

12-6 jktHkk"kk if=dk ds n'ke~ vad dk izdk'ku 

 r`.k lans'k if=dk ds n'ke~ vad 2014 dk izdk'ku fd;k 
x;k ftlesa [kjirokj izca/ku ls lacaf/kr ys[k] lkekU; [ksrh ls 
lacaf/kr ys[k ,oa lkekftd ,oa lkfgfR;d xfrfof/k;ksa dks LFkku 
fn;k x;k FkkA if=dk dks Lyksxu ,oa egkiq:"kksa ds opu bR;kfn 
ls izHkko'kkyh cuk;k x;kA 

lewg  uke  LFkku
^^v**1  Jh uhjt f=ikBh  ÁFke iqjLdkj

2  Jh vfHk"ksd nqcs                                                                                              f}rh; iqjLdkj
3  Jh jksfgr iVsfj;k  Rk`rh; iqjLdkj

^^c**1  Jhefr dqank fo:ydj  ÁFke iqjLdkj

2 lqJh dfork jksfgrkl  f}rh; iqjLdkj

1-  ’kq) ys[ku Áfr;ksfxrk  

  ^^c**1- Jh vf’ouh frokjh 
2- Jh eksgu yky nqcs   
3- lqJh dfork jksfgrkl    

2-  i= ys[ku Áfr;ksfxrk

ÁFke iqjLdkj

f}rh; iqjLdkj

Rk`rh; iqjLdkj

1   Jh th- vkj- Mksaxjs 
2  MkW- lq’khy dqekj  
3 M‚- ehuy jkBkSj

 3- vkys[ku ,oa fVIi.k Áfr;ksfxrk

ÁFke iqjLdkj

f}rh; iqjLdkj

Rk`rh; iqjLdkj

 

lewg  uke  LFkku

 4- fgUnh esa fDot izfr;ksfxrk  

  vf/kdkjh@deZpkjh dk uke LFkku ¼`½ jkf'k 
1    ÁFke iqjLdkj 800@&

2  f}rh; iqjLdkj 600@&

3  r`rh; iqjLdkj 400@&

 Jh ,l-ds- ikjs] Jh ,l-ds- cksl]
Jh vfHk"ksd nqcs] Jh jksfgr iVsfj;k] 

 fotsrk
 

   
 

 

lewg ^v*

lewg ^c* MkW- lq'khy dqekj] MkW- 'kksHkk lksaf/k;k]
Jh th-vkj- Mksaxjs] Jh Vh- y[ksjk

mifotsrk

5- uxn iqjLdkj gsrq p;fur vf/kdkjh@deZpkjh

Jh ch-ih- mfj;k

Jh ohj flag

Jh ?ku';ke fo'odekZ

Ø; ,oa Hk.Mkj vuqHkkx izFke 

iz{ks= vuqHkkx f}rh; 

laink vuqHkkx r`rh; 

 6- o"kZHkj fgUnh esa lokZf/kd dke djus okys vuqHkkx dks pfyr 'khYM

1

2

3

Ø- frekgh fnukad  dk;Z’kkyk dk fo"k; O;k[;krk
1 vizSy ls 

twu] 2014
24@06@2014  ldkjkRed fopkj  Jh vkyksd nos]

eq[; vfHk;ark] eSdsfudy 
Hkkjrh; jsYos] tcyiqj

2 tqykbZ ls 
flrEcj] 2014 

22@09@2014  i;kZoj.k laj{k.k vkSj 
ueZnk  

Jhefr lk/kuk mik/;k;] 
HkwriwoZ izkpk;kZ] fcnke ckbZ 
gk;j lsds.Mjh Ldwy] tcyiqj

3 vDVwcj ls 
fnlEcj] 2014 

12@12@2014  oSKkfud fof/k ls ekSu 
¼e/kqeD[kh½ ikyu  

M‚- jk?kosUnz flag] 
ofj"B oSKkfud 

4 tuojh ls 
ekpZ] 2014 

27@03@2015  v‚fQl v‚Vkses’ku ;wflax 
v‚jsdy bZ-vkj-ih-

Jh iadt 'kqDyk] 
rduhdh vf/kdkjh

 i[kokM+s ds nkSjku funs'kky; esa vkys[ku ,oa fVIi.k 
izfr;ksfxrk] 'kq)ys[ku izfr;ksfxrk] i= ys[ku izfr;ksfxrk ,oa 
fgUnh esa fDot dkaVsLV dk vk;kstu fd;k x;kA fgUnh i[kokM+s 
dk lekiu@iqjLdkj forj.k lekjksg fnukad 30 flrEcj 2014 
dks vk;ksftr fd;k x;kA bl lekiu lekjksg esa fot;h 
izfr;ksfx;ksa dks iqjLdkj forj.k fd;s x;sA 

 fgUnh Ik[kokMs+ ds nkSjku funs'kky; esa fofHkUu 
izfr;ksfxrk,Wa laiUu djkbZ xbZA ftueas fot;h izfr;ksfx;ksa ds 
ukeksa dh lwph fuEukuqlkj gS &

fgUnh i[kokM+s ds fofHkUu ifjn`'; iqjLdkj forj.k dk ifjn`';

funs'kky; esa fgUnh dk;Z'kkykvksa dk vk;kstu
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 Research programmes of the Directorate were 
monitored and reviewed during 2014-15 by different 
committees as per the norms of the Council. Adequate 
actions were taken against the recommendations of 
the various committees. The following meetings of 
various  committees were held during the year:

15.1 XVII Research Advisory Committee 
Meeting 

 The XVII RAC meeting was conducted on 18-
th19  April, 2014 under the chairmanship of Dr. R.K. 

Malik, CIMMYT, New Delhi and in presence of Dr. 
R.S. Balyan, Ex-Professor, Agronomy, CCS H.A.U., 
Hisar, Dr. B.L. Jalali, Ex-Director Research,CCS HAU, 
Hisar (Haryana), Dr. B.S. Parmar, Ex-Joint 
Director(Research), IARI,  Dr. A.R. Sharma, Director, 
DWR and  Dr. V.P. Singh, Member Secretary, RAC, 
DWR. Director made a brief presentation on the 
salient achievements of the Directorate and major 
initiatives undertaken during 2013-14. Dr. R.K. Malik 
in his opening remarks emphasized on priority 
setting based on past Dr. B.L. Jalali remarked that 
performance indicators must be developed for impact 
assessment. Dr. B.S. Parmar opined that problem-
solving research work should be undertaken on 
priority basis. Dr. R.S. Balyan emphasized on 
development of mechanical tools for row crops. Dr. 
V.P. Singh presented the action taken report on the 
recommendations made in the XVI RAC meeting.  Dr. 
R.P. Dubey, Member Secretary QRT, and Dr. 
Bhumesh Kumar, Member Secretary IRC, presented 
t h e  a c t i o n  t a k e n  r e p o r t  ( A T R s )  o n  t h e  
recommendations made by respective committees 
last year. Research work carried out under different 
programmes was presented by the programme 

leaders. At the end, RAC committee appreciated a 
visible change during the year and emphasized that 
such efforts should continue further to develop DWR 
as a model farm on weed management.

15.2 Institute Research Council Meeting

  The IRC meeting was conducted on 2-3 May, 
2014 under the chairmanship of Dr. A.R. Sharma, 
Director, DWR. Dr. N.T. Yaduraju, President, ISWS 
and Dr. A.N. Rao, Visiting Scientist, IRRI/ICRISAT, 
Hyderabad were invited as resource persons. Dr. 
Sharma briefed about Directorate's mandate, 
objectives, available infrastructure, ongoing research 
programmes and new initiatives taken during the 
year. Dr. Yaduraju, in his initial remarks, remarked 
that DWR is the only institute in the world which is 
solely devoted to research aspects related to weed 
management and hence outputs should be visible in 
terms of impactful technologies. Dr. Rao emphasized 
on need to strengthen basic research in weed biology 
and ecology based on realistic problems like weed 
shift and herbicide resistance. Dr. Bhumesh Kumar, 
Member Secretary, IRC presented the action taken 
report on general recommendations of last IRC-2013.  
Research work carried out by scientists during 2013-
14 was reviewed in the meeting. 

15.3 Review Meeting of National Fund Project 

 Review Meeting of National Fund Project on 
“Study of domestication traits of two weed species” 
was held on 6 September, 2014 under the 
chairmanship of Professor C.R. Babu. Professor R. 
Geeta (Member Advisory Committee), Dr A.R. 
Sharma (Director, DWR), principal investigators from 
co-operating centres, co-investigators from DWR, 
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Administrative Officer, AF&AO and other project 
associates participated in the meeting. Dr. Bhumesh 
Kumar (Member Secretary & Principal Investigator) 
presented the finding of the research work followed 
by presentations made by scientists from co-
operating centres. Review committee critically 
discussed the detail and progress made during last 
year and made recommendations for the 
improvement. Chairman appreciated the research 
work.

15.4 Institute Management Committee 
Meeting 

 Meeting of the XXIII Institute Management 

Committee (IMC) was convened on 27 September, 

2014 under the chairmanship of the Director, DWR. 

The other members who attended the meeting were: 

Dr. A.K. Vyas, Assistant Director General (HRD), 

ICAR, New Delhi; Sh. B.P. Tripathi, Joint Director, 

DFWAD, Govt. of M.P., Bhopal; Dr. S.S. Tomar, 

Director Research Services, JNKVV, Jabalpur; 

Professor S.D. Upadhyay, JNKVV, Jabalpur; Dr. Prem 

Kishore, Chief Editor, Crop Care & Vice President, 

Cristal Crop Protection Pvt. Ltd., New Delhi. The 

Chairman IMC briefed about the historical 

background, mandate, networking and collaboration, 

farm facilities, discipline-wise staff strength, major 

research programmes in XII plan, and contract 

research / consultancy services in respect of this 

Directorate. Five Programme Leaders also presented 

the salient research achievements of 2013-14 and 

future research programme for 2014-15. Discussion on 

the other agenda items, viz. budget and status of 

works and equipments proposals was also held. The 

members also visited research farm and laboratories 

and appreciated the work being done at DWR.

15.5 XVIII Research Advisory Committee 

Meeting

 thThe XVIII RAC meeting was conducted on 7-8  

March, 2015 under the Chairmanship of Dr. R.K. 

Malik, CIMMYT, New Delhi and in the presence of Dr. 

B. Mohan Kumar, ADG (AA & CC), Dr. R.S. Balyan, 

Ex-Professor, Agronomy, CCS H.A.U., Hisar, Dr. B.L. 

Jalali, Ex-Director Research,CCS HAU, Hisar 

(Haryana), Dr. B.S. Parmar, Ex-Joint Director 

(Research), IARI,  Dr. A.R. Sharma, Director, DWR 

and  Dr. Shobha Sondhia, Member Secretary, RAC, 

DWR. Director made a brief presentation on the 

salient achievements of the Directorate and major 

initiatives undertaken during 2014-15. Dr. R.K. Malik 

in his opening remarks emphasized for the priority 

setting, based on the past achievements and out- come 

needed. He stressed that DWR  should develop well-

defined impact pathways for key priority areas like 

weed identification. He further added that 

recommendation should come with tangible 

outcome, highlights and impacts. We need to create an 

environment to encourage scientists to start with team 

energy.  Dr. B. Mohan Kumar emphasized to focus 

work on invasive alien weed species. Parthenium 

activity can be continued with its awareness program.  

Dr. B.L. Jalali remarked that Directorate should 

publish some good success stories of technologies, 

which had made major tangible impact to the 

agriculture related to weed science based on 

completion of 25 years of the establishment of the 

Directorate.  Dr. B.S. Parmar suggested to prepare 

next 5 year plan with new scenario. Dr. R.S. Balyan  

emphasized on extension need for testing of 

eco-friendly molecules in crops.

 Dr. Shobha Sondhia presented the action taken 

report on the recommendations made in the XVII RAC 

meeting.  Research work carried out under different 

programmes was presented by the programme 

leaders and individual scientists. At the end, RAC 

committee remarked that the overall outcome is very 

good and congratulated each scientist for doing good 

work.
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EVENTS ORGANISED

16.1 Celebration of Foundation day
th The Directorate celebrated 26  Foundation Day 

(Silver Jubilee year 1989-2014) on 22 April, 2014 in the 

presence of Dr. A.K. Sikka, Deputy Director General 

(NRM), ICAR, and Dr. V.S. Tomar, Vice Chancellor, 

Jawaharlal Nehru Krishi Vishwavidyalaya, Jabalpur. 

Dr. A.R. Sharma, in his welcome address, briefed the 

dignitaries about research and development 

activities at the Directorate. Dr. V.N. Saraswat   and 

Dr. Jay G. Varshney informed about the gradual 

establishment of the Directorate and its face lifting in 

terms of infrastructure development and 

prioritization of research programmes. Dr. V.S. 

Tomar emphasized the indispensable need of 

continuous research on weed science for the farmer 

community. Chief Guest of the function and DDG, 

NRM Dr. A.K. Sikka revealed importance and need 

of efficient weed management technologies for 

sustainable production and highlighted the 

importance of the Directorate. On this occasion, 'Best 

Worker Awards' in the category of skilled supporting 

staff, administrative staff, technical officers and 

scientists were conferred upon Shri S.L.Koshta, Shri 

Sandeep Dhagat, Smt. Nidhi Sharma and Dr. Sushil 

Kumar respectively by certificate and memento. 

Extension bulletins on “Weedy rice and their 

management” and “Biology and management of 

parasitic weeds” were also released by dignitaries 

during the event.

16.2 Interface Meeting with Progressive 

Farmers and Agriculture Officers

 Interface Meeting of progressive farmers 

with State Department officers and DWR scientists 

was organized on 29 April, 2014 to discuss various 

aspects of weed management and problems faced 

l One-day training on 'Advances in Weed 
Management' was conducted on 14 October, 2014 
for scientists attending the 21 days Career 
Advancement Faculty Training (CAFT) 
programme of JNKVV. A total of eight lectures  
broadly covering cultural, mechanical, biological, 
chemical methods of weed managements, 
spraying techniques, climate change, weed 
utilization, herbicide residue analysis, and 
integrated weed management were delivered by 
the scientists/experts from the Directorate. 
Participants were also taken to research farm for 
interactive discussions.  

l A Review of Research-cum-Herbicide Residue 
Training Workshop of AICRP-WM Centres was 
organized from 11-17 November, 2014 in which 
the research work conducted by the AICRP-Weed 
Management centres during last 5 years under the 
Programme  “Environmental impact of 
herbicides” was reviewed. During his welcome 
address, Dr. A.R. Sharma, Director, DWR 
emphasized the need and importance of this 
workshop-cum-training programme. He 
presented a detailed account on 'Herbicide 
residue research in AICRP-WM' and expressed his 
concern over the growing belief in common 
people that herbicides are harming health of 
humans, domestic animals, wildlife, etc.  He 
urged the need of collective research on herbicide 
residues and publication of research outputs. Dr. 
V.P. Singh presented an overview of the network 
trials on herbicide residues. He drew special 
attention to RAC recommendation on verification 
of data before reporting it. Dr. Shobha Sondhia 
urged chemists to follow the guidelines and report 
data accordingly. Dr. R.P. Dubey suggested that 
centres must prepare a bulletin on herbicide 
residues based on their own research.

  The workshop was followed by an 

extensive hands-on training for all AICRP-WM 

by stakeholders. Total 120 achiever/progressive 

farmers, 40 officers of state departments from 

13 districts of Jabalpur, Rewa and Satna Divisions of 

Madhya Pradesh and 16 scientists from DWR 

participated in this meet. Dr A.R. Sharma Director, 

DWR presided over the function, Dr P.K. Singh 

Principal Scientist (Agril. Extension) coordinated the 

programme. A visit to experimental farm was 

organized to show encouraging results under 

conservation agriculture with use of improved farm 

machinery. Packets of Sesbania seeds were also 

presented to the representatives of different districts.

16.3 Trainings organized

l Training on 'Weed Management' for 40 scientists of 

KVKs from Madhya Pradesh, Chhattisgarh and 

Odisha was organized during 19-21 May, 2014. Dr. 

Anupam Mishra, Director, ZPD, Zone VII 

explained the strength and opportunity of KVKs to 

disseminate technologies on weed management 

among farmers. Dr. P.K. Mishra, Director, 

Extension Services, JNKVV, Jabalpur emphasized 

the importance of weed management in present 

situation of labor scarcity.

residue chemists from 13 to 17 November, 2014. 

Various lectures and practicals relevant to 

herbicide residue analysis like general 

methodology of herbicide residue analysis, 

sample preparation and separation techniques, 

phase extraction and column chromatography 

were arranged by Dr. Shobha Sondhia and Dr. P.P. 

Choudhury. The participants appreciated the 

course content covered in this training and 

expressed the utility of this training.

l An eight-day Model Training Course (MTC) on 

"Weed management for sustainable oilseed and 

pulse production" was organized during 16-23 

December, 2014. Dr. V.S. Tomar, Vice Chancellor, 

JNKVV emphasized the need of advanced 

knowledge on weed management for making 

agriculture a profitable venture. Welcoming the 

participants and guests, Dr. P.K. Singh, Principal 

Scientist and Course Director briefed about the 

content of the programme. Dr. A.R. Sharma, 

Director, DWR, focused on the purpose of the 

training programme. A totaI of 35 lectures 

covering cultural, mechanical, biological, 

chemical and integrated weed management were 

delivered by the scientists/experts of the 

Directorate and other institutions. Total seven 

practical sessions were conducted covering 

important aspects of weed management 

techniques, viz., weed identification, herbicide 

spraying techniques, mechanical weeding tools, 

weed utilization, bio-control agents, herbicide 

residue analysis, and conservation agriculture. 

Dr. P.K. Mishra, Director Extension services, 

JNKVV chaired the closing ceremony on 

December 23, 2014 and distributed certificate to 

trainees.  The training programme was 

coordinated by Dr. K.K. Barman, Principal 

Scientist, and Dr. Raghwendra  Singh, Senior 

Scientist.
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l Directorate of Weed Research organized ICAR 
sponsored ten days Short Course on “Non 
chemical approaches of weed management” 
during 30 December, 2014 to 8 January, 2015. Dr. 
R.P. Singh, In-charge of Regional Organic 
Fertilizer Development inaugurated the 
programme by lighting of lamp. Speaking on the 
occasion, Dr. Singh emphasized the need to opt 
non-chemical approaches for the management of 
different pest including weeds to lower down the 
excessive use of pesticides. He stressed on organic 
farming to reduce the chemical load in the 
environment. Dr. Sushil Kumar, Course Director 
informed the house that this course is being 
attended by 17 particiapnts from 10 different  
states.

  The valedictory function was held on 8 January 
2015 and graced by Dr. Neeru Singh, Director, 
National Institute of Research for Tribal Health 
(NIRTH) and Dr. S. Sambwat, Incharge, 
Zoological Survey of India, Jabalpur. Dr. Singh 
informed that aquatic weeds, one of the greatest 
suitable niche of mosquito breeding, lead to 
increase in many mosquito born diseases. Dr. 
Sambwat told that many species of birds and 
butterflies are under threat of extinction due to 
excessive use of pesticides. The programme was 
convened and vote of thanks was proposed by Dr. 
Shobha Sondhia, Sr. Scientist. On this occasion, a  
‘family get together’ was organized in the lawn of 
the Directorate.

l A training course on “Bioherbicides with special 
emphasis to microbial biotechnology” was 
conducted at this Directorate from 27 January to 10 
February, 2015.  The training programme was 
sponsored by the Madhya Pradesh Biotechnology 
Council, Bhopal. Dr. C. Kannan, Sr. Scientist, was 
the course director and Dr.Meenal Rathore acted 
as the coordinator for this training. Total 13 
students from the Universities/colleges around 
Jabalpur, Satna and Rewa districts participated in 
the training programme. The training programme 
included expert lectures by the scientists of the 
Directorate and also from other Universities/ 
colleges and research institutes around Jabalpur. 
Dr. A.R. Sharma, Director, DWR presided over the 
inaugural function and Dr. Vazhan Arasu, 
Principal, St. Aloysius College, Jabalpur was 
the chief guest of the valedictory function.

l A one-day training programme was organized on 
19 March, 2015 for 55 achiever farmers including 
8 IFFCO officials from their adopted villages 
covering 9 district of MP. In this training 
programme Mr. J.S. Rathi, Chief Divisional 
Manager, IFFCO highlighted the achievements 
made by their farmers' in practicing  SWI and 
green manuring using sunhemp.  He urged the 
need of technical know-how regarding weed 
management and conservation agriculture so that 
their adopted farmers can derive full benefit of 
modern agricultural practices.  Dr. A.R. Sharma 

spoke about techniques and benefits of CA 
practices.  Dr. P.K. Singh delivered a lecture on 
improved weed management practices in the 
crops being cultivated in MP. The participants 
were taken to the experimental and on-station 
demonstration sites and shown the essential farm 
implements like laser leveler, happy seeder and 
tractor mounted sprayer needed for practicing 
CA.

l A t rden days 3  National Training Course on 
"Advances in Weed Management" was organized 
during 19-28 March, 2015. Total 24 trainees, 
representing 15 states participated in the 
programme. The participants were exposed to the 
recent technologies on weed management for 
improving productivity of field/horticulture 
crops, developed at this Directorate and 
elsewhere. The training course involved theory 
classes as well as practical exercises by the faculty 
of this Directorate and the experts invited from 
other Institutions. The trainees were also taken to 
farmers fields where DWR demonstrated the 
weed management technologies. In the 
valedictory function held on 28 March, Dr. A.R. 
Sharma, DWR urged the need of integrated weed 
management for sustainable crop production.  He 
emphasized on need of interdisciplinary research 
and focused on the importance and purpose of the 
training. He hoped that after taking this training, 
participants will be able to deal with weed 
management problems in their respective fields. 

Dr. Sushil Kumar, Principal Scientist was the 
Course Director and Dr. Bhumesh Kumar and 
Dr. Raghwendra Singh, Senior Scientist were 
'Course Coordinator' of this training programme.

16.4 Kisan Day - cum- Goshthi

 Field visits were organized at Sihora, Panagar 
and Ragartola (Khukham) localities on 22-23 
September, 2014 to review the progress of ongoing on-
farm research trials conducted during kharif season. 
Director and other scientists participated in field 
visits. During visit, scientists and farmers shared their 
views on various issues related to weed management. 
Director extended knowledge-based support to the 
farmers and encouraged them to adopt improved 
weed management practices.

 Field Day cum Sangosthis were also organized 
during 10-18 March, 2015 to show the performance of 
rabi season OFR trials conducted at Simariya, Bijora 
and Bharda villages. Farmers from these and also 
from nearby villages participated in the Sangosthis 
and  visited the wheat fields grown following the 
principles of conservation agriculture which reduces 
the cost of cultivation by ` 2500 per acre besides 
conserving the resources, soil fertility and 
environment. The farmers interacted with the 
scientists and were given technical know-how by the 
scientists. Practical demonstration of crop sowing by 
“Happy Seeder” was also undertaken. Dr. A.R. 
Sharma, urged the farmers to adopt improved 
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16.5 Vigilance Awareness Week

 Directorate observed Vigilance Awareness 
Week from 27 October - 01 November, 2014. This year 
the main focus of observing Vigilance Awareness 
Week is "Combating Corruption – Technology as an 
enabler". On the occasion, DWR displayed posters as 
well as arranged interactive session to make staff 
aware of the importance of this week. All staff 
members took a pledge to eradicate corruption from 
all spheres of life and bring pride to our organization.   

16.6 Agriculture Education Day

 The third Agriculture Education Day was 
celebrated on 10 December, 2014 to promote the spirit 
of agricultural science among school children. Thirty 
seven students along with their teachers from 5 
different schools located in rural areas of Jabalpur, 
took part in the day-long activities. Inspirational talks, 
quiz competition and visits to information centre, 
laboratories and research fields were organized to 
mark the day. Participating students were 
enlightened about the National agricultural research 
and education system in India by Director, Dr. A.R. 
Sharma. He also highlighted the opportunities 

16.7 Industry Day

 Industry Day was organized on 26 March, 2015 
at the Directorate in order to further strengthen the 
linkages for effective collaboration with the herbicide 
industry for testing of new molecules/formulations 
as well as those dealing with farm machinery, 
spraying equipments and instrumentation. Speaking 
on the occasion, Dr A.R. Sharma, Director, DWR, 
emphasized that the context of scientific enterprising 
is changing in the era of globalization and same with 
the weeds. Dr Sharma also made an introductory 
presentation in which he highlighted important 
research programs, technologies and initiative being 
taken at DWR, Jabalpur. Dr R.P. Dubey, Principal 
Scientist of this Directorate gave a brief presentation 
on the 'DWR-herbicide industry linkages' which was 
followed by discussion with herbicides industries. 
Concern had been raised by DWR scientists for weedy 
rice, and requirement of new post emergence 
molecules for weed control in pulses and aquatic 
bodies.

 Dr Subhash Chander from Plant protection 
Quarantine, Faridabad gave an account of the 
'pesticide registration process and policy' and 
highlighted important processes and requirement for 
pesticide registration in the country. He informed the 
house that in each state pesticide inspectors are 

appointed by the Central Insecticidal board for 
regulation and control of spurious pesticides. He also 
informed about pesticide formulation testing 
laboratory in each state where spurious pesticides can 
be tested. Dr Shobha Sondhia, Senior Scientist of 
DWR, Jabalpur gave a brief presentation on the topic, 
“Herbicide residues, spurious herbicides & 
adulteration and safety requirements”. She 
mentioned that as per ICAR estimates around 40% of 
pesticides used in the country are spurious and the 
total market for pesticides in the country is estimated 
to be around Rs 7,000 crore.

 Farmers from Bharda, Padariya, and Luhari 
villages also participated in the Industry day 
program. Farmers raised problem of spurious 
pesticides and other plant protection chemicals. Mr. 
Sachin Dubey, from NPL, Mumbai said that some 
progress has been made to develop new molecule for 
control of post emergence weeds in pulses. He said 
that Iris is a good herbicide for weed control in 
soybean. Representative from BASF (Herbicide 
Company) informed that Toproamizone is registered 
and soon will be available in the market for 
commercial use. Mr. Sanweer Lal Yadav from 
ADAMA India Pvt. Ltd, Hyderabad informed about 
post emergence herbicides in pulses. Scientists from 
DWR suggested herbicide industry persons to orient 
pesticide dealers to further disseminate knowledge to 
stakeholder's about safe use of herbicides and 
disposal of containers. It was also suggested that 
some initiative should be made by government and 
CIB, Faridabad to check spurious pesticides in India. 

existing for students pursuing their career in 
agricultural education. Dr. P.K. Singh, Pr. Scientist, 
told about the modern weed control methodologies.   
Dr. Sushil Kumar, Pr. Scientist, demonstrated how 
weed biomass and crop residues could be converted 
to highly valuable manure using vermi-composting 
technique. A quiz competition involving all the 
students was conducted by Dr. Shobha Sondhia and 
Dr. P.P. Choudhury, Sr. Scientists. In the closing 
ceremony, students were given Certificate of 
Participation and prizes were distributed to 
successful participants by the Director. The 
programme ended with vote of thanks given by Dr. 
K.K. Barman, Pr. Scientist and Programme Convener.

technologies, and assured all possible support and 
guidance from the Directorate. The adopted farmers 
who had used the happy seeder and are following 
conservation agriculture technology also shared their 
experiences to the participating farming community.

 Mr. Piyush Tiwari informed the house about 
improved varieties of banana, sugarcane, tomato, 
brinjal, cauliflower etc. developed by tissue culture 
techniques. Scientists from Dr.B.S.K. Krishi 
Vidyapeeth, Dapoli, JNKVV, Jabalpur, GBPUAT, 
Pantnagar, HAU, Hisar, IGKV, Raipur, IACR-
CRIJAF, Kolkata, MPUAT, Udaipur, KAU, Trissur, 
HPAU, Palampur, PAU, Ludhiana, NDUAT, 
Faizabad, SKUAST Jammu, Plant Protection and 
Quarantine, Faridabad, BAU, Jharkhand, Regional 
Plant Quarantine Station, Chennai, Dr. M.L. Kewat, 
Professor, Agronomy, JNKVV Jabalpur, Mr. Sanjay 
Sharma from Sameer Science Lab and Supplements, 
Jabalpur, person from herbicide Industries, such as, 
BASF, UPL, EXCEL, Bayer, DuPont, IFFCO, Kisan 
Call centre, Exclusior Engineering Company, Jain 
Irrigation system and Tissue Culture participated in 
the program. The programme was co-ordinated by 
Dr. Shobha Sondhia and Dr. P.K. Singh.

16.8 National Science Day

 National Science Day was celebrated on 28 
February, 2015. Objective type science knowledge 
awareness competitions were arranged for scientific, 
technical, administrative, and supporting staff to 
mark the occasion. Dr. Tapas Chakma, Deputy 
Director, NIR in Tribal Health, ICMR, Jabalpur 
presided over the function and also delivered a 
lecture on 'Fluorosis: medical and scientific 
perspectives'. Dr. Meenal Rathore, Senior Scientist 
conducted the proceedings highlighting the 
importance of the day in national context. Dr. D.K. 
Pandey, Principal Scientist addressed the house 
keeping in view the theme “Science for Nation 
Building” and its relevance in Indian context.  He 
stressed that food and nutrition security for rising 
population, depleting quality and quantity of 
resources and challenges compounded by the climate 
change have to be dealt with the help of science for 
better life.  Dr. P.P. Choudhury, Dr. Meenal Rathore, 
Abhishek Dubey, Kavita Rohitas, Shiv Prasad, 
Mohanlal Dubey, Priyanka Tiwari and Shraddha 
Rawat were given prizes for winning the science 
awareness competition in their respective categories.   
The programme ended with the vote of thanks given 
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by Dr. C. Kannan.

16.9 Cleanliness Drive

 Under the Swachh Bharat Mission of Union 
Government, special cleanliness drive at DWR has 
been launched at DWR on 25 September, 2014. 
Dr. A.R. Sharma, Director, DWR motivated the staff 
members for their contribution in making the campus 
clean. All the staff members were given responsibility 
to clean the identified places within the premise. The 
staff members participated in the cleanliness exercise 
with enthusiasm and cleaned the corridors, floors, 
basement, parking area, lawn and farm roads of the 
campus. During this, Parthenium, newspapers, 
polythene stuffs and other garbage were removed 
from the premises for disposal at proper place. On the 
occasion of Gandhi Jayanti, all the staff members 
again cleaned the different adjoining areas outside the 
campus and also convinced the local people for their 
contribution in Swachh Bharat Mission.

16.10 Celebration of Independence Day

 Directorate celebrated Independence Day on 15 
August, 2014. The Director hoisted the National flag 
and addressed the gathering. He recalled the 
sacrifices made by the freedom fighters for 
independence of the nation, and also briefed about 
contribution made and future challenges to be 
addressed by ICAR-DWR. On this occasion, staff of 
the Directorate participated in mass plantation 
campaign and planted Teak saplings at different 
locations within DWR campus.

16.11 Celebration of Republic day

 Directorate celebrated the Republic day on 26 
January, 2015 with great enthusiasm. Director greeted 
the members of the staff on these occasions. He 
highlighted the achievements made and also the 
initiatives taken during the preceding year to further 
strengthen the research and extension activities of 
the Directorate. He appealed to all to work 
wholeheartedly to raise the image of the Directorate. 
Sports and cultural activities were organized 
involving the staffs and their kids on these occasions.

16.12 Guest Lectures

 The Directorate arranged following lectures 
by outstanding/eminent scientists:

Date  Scientist  Topic  
01.08.2014 Dr. M.D. Reddy

 

Agriculture development 
in Telangana

04.09.2014 Dr. D.K. Benbi

 

Carbon sequestration 
and soil health

17.02.2015 Dr. P.K. Nair How to write research 
paper
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PARTICIPATION IN SEMINARS AND WORKSHOPS

Dr A.R. Sharma
 NAAS Foundation Day at New Delhi on 5 June, 

2014

 Meeting for presentation of EFC proposal during 
14-15 July, 2014 at ICAR, New Delhi.

 Special convocation of IARI on 8 September, 2014 
at ICAR, New Delhi

 Selection committee meeting for recruitment of 
faculty positions on 15 September, 2014 at IIT, 
Kharagpur

 Workshop on IPM on 16 September, 2014 
organized by NCIPM, New Delhi  at Puduchery

 XXIII meeting of Regional Committee No. VII 
comprising the states of Maharashtra, Madhya 
Pradesh, Chhattisgarh and Goa from 17-18 
October, 2014 at Raipur

 National  Symposium on Agr icul tura l  
Diversification for sustainable livelihood & 
environmental security from 18-20 November, 
2014 at PAU, Ludhiana

 Alumini Meet, and reviewed the progress of 
research work of AICRP – Weed management 
centre on 22 November, 2014 at CSK HPKVV, 
Palampur

 XII Agricultural Science Congress  during 3-6 
February, 2015 at National Dairy Research 
Institute, Karnal

 Core group meeting of 'CRP on Conservation 
Agriculture' during 22 March, 2015 at New Delhi

Dr  P.K. Singh
 Workshop cum training programme for 

Parthenium management organized by Gram Jan 
Vikas Samiti and EcoVikas Samiti  on 25 August, 
2014  at village Garhi of Tehsil Behar in district 
Balaghat

 State level workshop on agriculture and 
horticulture  on 30-31 August, 2014 at JNKVV, 
Jabalpur

 National conference on soil health: A key to 
unlock and sustain production potential during 3-
4 September, 2014 at JNKVV, Jabalpur

 XXI Zonal Workshop for scientists' of KVKs, zone 
VII during 5-7 September, 2014, at IGKV, Raipur.

 Field level orientation programme for tribal 
farmers on 15 September, 2014 organized by 
SRIDA Centre, Jabalpur at Ramanpur (Bargi 
Block)

 'Farmers Fest' on 29 September, 2014 at BISA, 
Jabalpur

 'Rashtra staryiya jaivik krishi mela' at Mandla 
M.P. during 18-20 October, 2014 

 Kisan Gosthi organized by Biodiversity 
International and KVK, Narshinghpur at 
Narshinghpur on 31 March, 2015

Dr V.P. Singh
 Strengthening partnerships between AICRP-WC, 

Jabalpur and AICRP on IFS, Modipuram running 
in Assam, Meghalaya and W.B states, 26 May, 
2014 at AAU, Jorhat (Assam)

 Strengthening partnerships between AICRP-WC, 
Jabalpur and AICRP on IFS, Meerut running in 
Bihar, Chhatisgarh, Odisha, Jharkhand and MP 
states, 09 June, 2014 at ICAR Res Complex for 
Eastern Region, Patna

 Strengthening partnerships between AICRP-WC, 
Jabalpur and AICRP on IFS, Modipuram running 
in A.P, Karnataka, Tamilnadu, 09 July, 2014 at 
ANGRAU, Hyderabad

 Strengthening partnerships between AICRP-WC, 
Jabalpur and AICRP on IFS, Modipuram running 
in U.P, Uttarakhand, Haryana, Punjab and H.P. 11 
August, 2014 at CCSHAU, Hisar

 XXI Zonal Workshop for Scientists of KVKs, Zone 
VII during 5-7 September, 2014, at IGKV, Raipur.

 Farmers' Fest on 29 September, 2014 at BISA, 
Jabalpur

Dr  Sushil Kumar
 Participated in XXIII workshop of AICRP on 

biological control of crop pests held at OUAT, 
Bhubaneswar on  27-28  June, 2014

 Workshop-cum training on biological control of 
Parthenium organized by Project Director, ATMA, 
Patiala 28-29 August, 2014

 Workshop cum training programme for 
Parthenium management organized by Gram Jan 
Vikas Samiti and EcoVikas Samiti  on 25 August, 
2014  at village Garhi of Tehsil Behar in district 
Balaghat

 Presentation of EFC proposal during 14-15, July, 
2014 at ICAR, New Delhi

 'Farmers Fest' on 29 September, 2014 at BISA, 
Jabalpur

Dr  K.K. Barman
 National conference on soil health: A key to 

unlock and sustain production potential. 3-4 
September, 2014, JNKVV, Jabalpur 

 Workshop on crop residue management, JNKVV, 
Jabalpur, 29 December, 2014 

Chapter - 17
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Dr  R.P. Dubey
 NAIP & IFPRI workshop on PME at NASC, 27 

May, 2014 at New Delhi 

 Management development programme on 
priority setting, monitoring and evaluation (PME) 
of agricultural research projects during 4-8 
August, 2014 at NAARM, Hyderabad

 State level workshop on agriculture and 
horticulture  on 30-31 August, 2014 at JNKVV, 
Jabalpur

 ICAR-regional committee-IV meeting during 5-6 
September, 2014 at IISR, Lucknow 

 'Farmers Fest' on 29 September, 2014 at BISA, 
Jabalpur

 National Conference on Pulses: Challenges and 
opportunities under climate change scenario" 
during 29-30 September, 2014 at JNKVV, Jabalpur

 'Rashtra staryiya jaivik krishi mela' during 18-20 
Octomber, 2014 at Mandla M.P. 

 Biennial workshop of AICRP-IFS during 22-24 
December, 2014 at Coimbatore

 Kisan Gosthi organized by Biodiversity 
International and KVK, Narshinghpur at 
Narshinghpur on 31 March, 2015

Dr  P.J. Khankhane
 National Conference on Soil Health: A key to 

unlock and sustain production potential  during 
3-4 September, 2014 at JNKVV, Jabalpur

Dr  Shobha Sondhia
 National Symposium on  agrochemicals for food 

and environment safety during 28-30 January, 
2015 at IARI, New Delhi

 Two days workshop on impact of capacity 
building program under NAIP during 6-7 June 
2014 at New Delhi

Dr  P.P. Choudhury
 National Symposium of society of pesticide 

science- India during 27-29, January, 2015 at IARI, 
New Delhi

Dr  Bhumesh Kumar
 National Conference on biotechnology for 

sustainable agriculture” during 8-9 September, 
2014 at JNKVV, Jabalpur

 National seminar on “Technologies for 
sustainable production through climate Resilient 
agriculture” during  8-9 August, 2014 at JNKVV, 
Jabalpur  

Dr  Raghwendra Singh
 Field Level orientation programme for tribal 

farmers” on 15 September, 2014 organized by 
SRIDA Centre, Jabalpur at Ramanpur (Bargi 
Block)

 'Farmers Fest' on 29 September, 2014 at BISA, 
Jabalpur

 National Conference on agricultural diversification 
for sustainable livelihood and environmental 
security during  18-20 November, 2014 at PAU 
Ludhiana

 International conference on natural resource 
management for food security and rural 
livelihoods 10-13 February,2015 at New Delhi. 

 Core group meeting of 'CRP on conservation 
agriculture' during 22 March, 2015 at New Delhi

 Kisan Gosthi  organized by Bioversity 
International and K.V.K. Narshingpur at 
Narshingpur on 31 March, 2015

Dr  Meenal Rathore
 National Conference on 'Biotechnology for 

sustainable agriculture' during 8-9 September, 
2014 at JNKVV, Jabalpur  

 National Seminar on 'Technologies for 
sustainable production through climate resilient 
agriculture' during 8-9 August, 2014 at JNKVV, 
Jabalpur

Dr  C. Sarathambal
 Attended centre of advanced faculty training on 

'Management of soil health: challenges and 
opportunities' conducted by JNKVV, Jabalpur 
during 29 September to 19 October, 2014

 Attended winter school on “Waste recycling and 
resource management through rapid composting 
techniques' conducted by IISS, Bhopal during 3- 
23 December, 2014.

Dr  R.S. Upadhyay
 Attended training programme on conservation 

agriculture held during 27 September to 4 
October, 2014 at CSSRI, Karnal.

Mr  Sandeep Dhagat
 Meeting for presentation of EFC proposal during 

14-15 July, 2014 at ICAR, New Delhi

 One day Seminar on IPv6 on 23 January, 2015 at 
Office of General Manager, BSNL, Jabalpur 
organized by Department of Telecommunication, 
Govt. of India, Bhopal

Mr  Pankaj Shukla
 One day Seminar on IPv6 on 23 January, 2015 at 

Office of General Manager, BSNL, Jabalpur 
organized by Department of Telecommunication, 
Govt. of India, Bhopal

 Attended 5 days training programme on Office 
automation using oracle ERP system (FMS/MIS) 
in ICAR at IASRI, New Delhi from 9-13 March, 
2015

Mr  Mukesh Meena 
 'Farmers Fest' on 29 September, 2014 at BISA, 

Jabalpur

WS-1:   Weed surveillance and monitoring 

 Tomato and brinjal crops in of Bhiwani district 

were severely infested with Orobanche spp. 

causing 15-45 % decrease in yield. Some other 

crop, even taramira, radish, turnip, gobhia sarson 

and cabbage were also found infested with 

Orobanche at Hisar.

 Mustard crop sown in November was less 

infested with Orobanche as compared to October 

sown crop. Sporadic incidence of Orobanche was 

also observed in brinjal and tomato crops under 

the vegetable tracts of Cuttack and Khurda 

district along river Mahanadi.

 Coronopus didymus, Polypogon monspliensis and 

Poa annua have become major weeds of berseem 

crop.

 In Sirsa, Fatehbad and Hisar areas of Haryana, 

Ipomoea spp. has started infesting cotton crop and 

the infestation is increasing every year causing 

economic losses to the cotton growers.

 Weed survey conducted in the high ranges of 

Kerala showed that new invasive weeds Tithonia 

diversifolia, Ludwigia peruviana and Sphagneticola 

are spreading in the region and replacing Lantana 

camara,  Mimosa invisa and Pennisetum species.  

 Mikania micrantha, Chromolena odorata, Mimosa 

Pudica, Parthenium hysterophorus, Saccharum 

spontaneum and Lantana camera were prominent 

weeds observed in North central plateau Zone of 

Odisha.  

 Celosia argentea was found as a severe problem in 

upland rice and rabi pulses in the districts of 

Keonjhar. The weed is invading mostly the 

upland areas nearer to the foothills with the soil 

types belonging to light textured red soils.

 In Coimbatore district, Parthenium hysterophorus 

was the dominant (SDR 24.1) broad leaved weed 

as compared to dominance of Trianthema 

portulacas trum (SDR 12.7) in cropped area.

 Ambrosia psilostachya a quarantine weed infested 

in 12 villages of Turuvekere in farmer's field, road 

side, irrigation canals and guntas.

 Infestation of Euphorbia dracunculoides is 

increasing in mustard and chickpea crop planted 

under rainfed or limited irrigation conditions.

 Kharif crops in south Haryana grown under light 

textured soils was heavily infested with broadleaf 

weed Leucas aspera which was not controlled by 

pendimethalin and atrazine used by the farmers.

 Poa annua and Avena ludoviciana among grasses 

and Medicago denticulata, Anagallis arvensis, 

Chenopodium album, Cornopus didymus, Malva 

parviflora and Fumaria parviflora among broadleaf 

weeds are also emerging as new weed species in 

wheat crop at Ludhiana.

 During Kharif season, Caesulia auxillaris and 

Cleome viscosa were emerged as dominant weeds 

in transplanted rice crop at  Pusa.

 Cynadon dectylon, Commelina bengalensis, Conyza 

bonareinsis was found to be resistant to glyphosate 

and 2,4-D.

 P. minor has developed resistance against 

clodinafop-propargyl herbicide in Kaithal, 

Kurukshetra, Karnal, Jind, Panipat and parts of 

Sonipat, Fatehbad, Ambala and Sirsa districts of 

Haryana state.

 In wheat crop, dicotyledonous weed Solanum 

nigrum is spreading fast as troublesome weed and 

only carfentrazone was found effective to control 

this weed in north-eastern Haryana.

 The reduction in dry matter of P. minor biotypes 

with herbicides was 82.3% in case of susceptible 

and 53.7% in case of resistant biotype, when 

compared to unsprayed control.

WS- 2:  Weed biology and physiology

 Digera and Parthenium seed germination was 

influenced by depth of sowing. 

 Orobanche panicles appeared above soil on an 

average 45-54 days after sowing of mustard. 

Violet cream colored flowers started to appear 11-

13 days after panicle emergence of Orobanche.

 E. colonum and D. aegyptium recorded the highest 

germination at surface and 2.0 cm depths 

respectively. Echinochloa glabrescens and 

Echinochloa crusgalli recorded  higher emergence 

in 2 cm sowing depth (56%) and lower in 10 cm 

depth (41%). Sequential application of 2,4-D 

amine salt and glyphosate was found effective 

against C. rotundus.

Chapter - 18
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 Phalaris minor not germinated below 5.0 cm depth.

 Trianthema portulacastrum was having quick 

multiplication rate in shorter period  of 45 days 

and produces about 7000 seeds per plant.  

Amaranthus viridis flowering started at six weeks 

after emergence and completed its life cycle 

within 65 days.

 Weedy rice infestation was highest in direct 

seeded rice and least in transplanted rice in 

Khorda district of Odisha and Bihar.

 Pinoxaden, fenoxaprop-p-ethyl and clodinafop 

recorded <40% control of P. minor biotypes (20 

DAS) indicating the development of cross-

resistance in P. minor to these herbicides.

 Glyposate and 2,4-D alone or in combination had 

no effect on the tuber viability of C.rotundus at 

Pantnagar.

 Application of 2,4-D @ 125 g/ha fb glyphosate 

750 ml/ha after 48 hrs gave good control of 

Cyperus rotundus.

WS-3: Weed management in crops and 
cropping systems

 Addition of ethoxysulfuron, chlorimuron+ 

metsulfuron or azimsulfuron as tank-mix or as 

sequential application with grass herbicides like 

bispyribac or pretilachlor controled of broadleaf 

weeds and sedges in transplanted rice. Also the 

ready-mix combination like triafamone + 

ethoxysulfuron, penoxsulam + cyhalofop and 

pretilachlor + pyrazosulfuron provided almost 

complete control of complex weed flora.

 Sequential application of pendimethalin 1000 

g/ha (pre) fb bispyribac-Na (post) recorded the 

highest grain yield in rice which was at par with 

twice hand weeding at 25 and 45 DAT and 

application of pretilachlor fb ethoxysulfuron.

 In direct sown dry seeded rice, pendimethalin fb 

hand weeded resulted in highest yield. 

Pendimethalin fb bispyribac sodium resulted in 

higher B/C ratio due to lesser labour charges.

 In turmeric, fenoxaprop provided effective 

control of grassy weeds as post-emergence 

herbicide. Glyphosate @ 7.5 ml/liter of water 

(directed spray) provided effective control of 

most of the weeds at the time of its application. 

Metribuzin 700 g/ha or pendimethalin 1000 g/ha 

or atrazine 750 g/ha fb mulching+ hand weeding 

at 45 DAS provided complete control of weeds 

(100%) in turmeric with improved crop growth.

 Application of glyphosate 0.80 kg/ha + 

oxyfluorfen 0.2 kg/ha just before emergence of 

sprouts of ginger was found effective in reducing 

density as well as dry matter accumulation by all 

three categories of weeds.

 Pre emergence use of pendimethalin + 

imazethapyr provided effective control of T. 

portulacastrum and E. colona in green gram with 

80% control of weeds even up to 45 DAS without 

any crop suppression.

 Integrated weed management experiment in long 

duration crop like cotton, combination of 

pendimethalin with manual weeding or 

pyrithiobac-sodium + quizalofop-p-ethyl with 

directed spray of glyphosate gave broad 

spectrum and long duration weed control leading 

to higher net returns and B:C ratio.

 Among weed management practices, grain and 

straw yield were significantly higher with 

atrazine @ 0.50 kg/ ha as PE fb IC at 30 DAS in 

Kharif  Pearlmillet. 

 In maize-wheat cropping system zero tillage - 

zero tillage sequence recorded 46.47% more grain 

and straw yield compared to conventional- 

conventional tillage (CT-CT) sequence owing to 

reduced weed density and dry matter 

accumulation by all categories of weeds.

 Among the different establishment methods in 

rice and wheat cropping system, the highest grain 

yield of wheat was recorded under DSR (ZT)+ R- 

Wheat (ZT)+ R- Sesbania (ZT) (4.7 t/ha) while in 

rice it was with TPR (CT)-wheat (CT) (4.6 t/ha). 

 In conservation agriculture systems, chickpea in 

conventional/zero tillage after conventional 

tillage rice performed better as compared to 

chickpea under zero tillage. Similar performance 

was noticed in summer green gram.

 The grain yield of wheat under different 

treatments was similar or higher under green 

manuring as compared to non-green manuring in 

long-term trial continued since 1999. Infestation 

of P.minor in weedy check plots under green 

manuring was similar to non-green manuring in 

respect of its dry weight, but significantly higher 

density under green manuring.

 Green manuring to kharif rice did not influence 

the weed density and growth of monocots and 

broad leaved weeds in Rabi groundnut.

 The soil microflora such as bacteria, fungi, free 

living nitrogen fixers and phosphate solubilisers, 

biomass carbon, basal soil respiration, 

dehydrogenase enzyme and phosphatase 

enzyme activity were found significantly higher 

in green manuring treatment as compared to  the 

without green manuring treatment in rabi 

groundnut crop at all the stages of the crops.

 Green manuring with Dhaincha did not influence 

the weed density and weed growth at 30-50, DAT 

and at harvest in Kharif rice.  Similarly it was not 

influenced the yield attributes and yield of rice.

 Conventional tillage found better than zero tillage 

to improve the microbial and biochemical 

propert ies  of  so i l  a t  in i t ia l  s tage  of  

exper imentat ion.  Convent ional  t i l lage  

significantly increased the nodule biomass of 

chickpea over zero tillage at 50 days after sowing 

of crop.

 Application of oxyfluorfen or pendimethalin was 

found to be effective in reducing grassy, broad 

leaf and sedges weeds in carrot and egg plant.

WS-4:  Management of problematic weeds 

 Neem cake 200 kg/ha at sowing fb soil drenching 

of metalaxyl MZ 0.2% at 20 DAP reduced 

Orobanche shoot density with better weed control 

and higher tobacco leaf yield.

 Pendimethalin alone or in combination with 

neem cake did not prove useful in minimizing 

population of Orobanche aegyptiaca. Use of 

Trichoderma viridae at 5 kg/ha and neem cake at 

200 and 400 kg/ha did not cause any inhibition of 

Orobanche  emergence.

  Glyphosate application at 25 g/ha at 30 DAS and 

50 g/ha at 55 DAS alone or with 1% with 

(NH ) SO  provided good (75-80%) control of 4 2 4

Orobanche  up to 120 days ofr sowing.

  Although use of glyphosate alone at 50 g/ha at 40 

DAS provided 60 % control of Orobanche  but 10% 

crop suppression in terms of chlorosis and 

necrosis  resulted in poor yield.

 Application of pendimethalin 0.50 kg/ha (sand 

mix) as PE showed phytotoxic effect on Lucerne 

crop and only 10% plants were survived after 

germination in pendimethalin application.

 Butachlor as PE and foliar spray metalaxyl 

20 DAS  did not show any positive effect to 

control Cuscuta.

 Application of pendimethalin as pre emergence 

did not influence niger plant adversely. However 

application of imazathapyre affected not only 

Cuscuta but also affected plant germination as 

well as growth of niger. Pendimethalin did not 

show adverse effect on niger.

 The germination of Cuscuta was less in stale 

seedbed fb pendimethalin 1.0 kg/ha – pre-

emergence which resulted in the highest grain 

yield of niger

 Mustard crop irrigated with sprinkler and grown 

under rainfed conditions had more infestation of 

Orobanche as compared to irrigated with flooding 

method.

 Pre emergence application of atrazine 1.0 kg/ha 

on 3 DAP + HW on 45 DAP + earthing up on 60 

DAP + POE 2,4-D Na salt  5 g/L  + urea 20 g/L  on 

90 DAP fb trash mulching  at 5 t/ha on 120 DAP 

could be recommended for effective control of 

Striga asiatica in sugarcane and for higher 

productivity and profitability was released as 

technology.

 Neochetina bruchi were released during September 

2014 at  Hisar. Multiplication of these weevils was 

observed but caused only scars on water hyacinth 

leaves complete feeding of leaves was not 

observed.

WS-5:   Herbicide residues and environmental 
quality

 Residues of butachlor dissipated faster under 

green manuring than under non-green manuring 

conditions in paddy crop. The half life of 

butachlor was found 9.2 days and 13.3 days, 

under non-green manuring and green manuring 

condition respectively. There were no residues of 

butachlor and clodinafop  in grains and straw.

 There was no build up of herbicide residues at 

Thrissur continuous application of butachlor in 

rice crop for 26 seasons.

 Addition of organic matter decreased the 

persistence of butachlor and pretilachlor. 

 Oxadiargyl along with bispyribac persisted in soil 

up to harvest stage. Residual effect of fenoxaprop-

p-ethyl, chlorimuron-ethyl and metsulfuron-

methyl (applied in  kharif  rice) was observed 

during rabi experimentation up to showing time 

of chickpea.

 Residue of cladinofop and pendimethalin in soil 

and wheat were found below detectable limit at 

harvest. Residues of butachlor and anilophos in 
 soil were 0.056 and 0.083 μg/g, respectively at 60 

days. The residues of pretilachlor in continuous 

and rotational use treatments were 0.071 and 
 0.049 μg/grespectively at 60 days.
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 Use of pyrazosulfuron ethyl 25 to 50 g/ha in rice 

resulted in residue up to 35 to 45 days in the soil 

and residues were not found in soil, grain, straw 

and under ground water at the time of harvest of 

crops.

 Clodinafop residues were detected in out of 9 

sites of Haryana were having only two sites out of 

50 were detetcetd with pretilachlor residues in 

the range of 0.092 and 0.066 µg/ml at village 

Nabipur of Karnal. No oxadiargyl, butachlor and 

anilofos residues were detected at any site out of 

50 sites from were samples were taken.

 Among 17 sites, 8 were having sulfosulfuron 

residues in soil in the range of 0.015 to 0.044 µg/g  

in districts of Haryana. No residues of 

sulfosulfron were  in wheat grains and detected

straw. Similarly, 3 out of 21 sites were having 

pretilachlor residues ranging between 0.016 – 

0.058 µg/g in soil, paddy grain and straw. No 

residues of oxadiargyl were observed in soil, 

paddy grain and straw samples.

WS-6:  On Farm Research

 On the basis of 8 on farm trials, tembotrione 

provided effective (92%) control of Cyperus 

rotundus ,  Brachiaria reptans,  Commelina 
benghalensis, Digitaria sanguanalis, Sorghum 

helepense Elusine indica which were not being 

controlled by atrazine being used by the farmers.

 The bioefficacy of ready mix combination of 

clodinafop+ metribuzin against complex weed 

flora in wheat provided more than 87% control of 

P. minor but decreased yield. Toxicity to some of 

varieties viz: PBW 550, HD 2967, HD 2891 and 

Barbat under high moisture conditions and 

regeneration of P. minor in some cases was also 

observed.

 In tarai regions of Uttarakhand, application of 

ready mix of clodinafop-propargyl and 

metsulfuron methyl (60+4 g/ha) in wheat crop 

was found more effective to control the weeds at 

farmer's field as compared to application of 

clodinafop-propargyl and metsulfuron methyl 

alone whereas in hilly areas ready mix 

combination of sulfosulfuron + MSM 30+2 g/ha 

was found more effective.

 Penoxsulam at 25 g/ha applied at 8-10 days after 

transplanting recorded effective control of 

annual grasses, broadleaved and sedges weeds 

and recorded similar rice grain yield and economic 

return to already recommended herbicides 

bispyribac and pretilachlor at all locations.

 Metsulfuron + carfentrazone + 0.2% NIS at 25 

g/ha recorded effective control of all broadleaved 

weeds including hardy ones in wheat.

 Pre-emergence application of oxyflourfen 250 

g/ha followed by imazethapyr 100 g/ha + 

quizalofop ethyl 50 g/ha on 15 DAS was found 

effective for broad, spectrum weed control and 

higher seed yield and economic returns in 

groundnut.

 Use of glyphosate twice at 25 and 55-60 DAS 

provided on an average 66% control of Orobanche 

aegyptiaca in mustard with yield increase of 14.6% 

over untreated control. 

 Application of imazethapyr alone (100 g/ha) 

gave highest WCE (90.3%) and produced 41.6% 

higher yield of soybean over the farmer's practice.

 In groundnut four FLDs at Puri district revealed 

that application of pendimethalin @ 1.0  kg/ha 

increased yield by 21.6 - 39.4% over farmers 

practice.

 Demonstrations on weed management in wheat 

using ZT sowing with residues + herbicides 

recorded effective weed control and higher wheat 

grain yield and net returns than farmers practice 

(CT sowing + herbicides).

TSP programme

 Under tribal development programme a fruit 

based land use system has been developed with 

following to acquaint farmers about improved 

method of orchard development, introduce 

intercropping in orchard to utilize interspace for 

cultivation of field crops, suppress weeds by 

intercropping in newly developed orchard and to 

evaluate the economics of farmers.

 Front line demonstrations on weed management 

in rice were laid down in 28 tribal villages in 

districts of Bastar, Kondagaon, Kanker, Bilaspur, 

Balrampur, Balrampur and Mahasamund. A total 

of 248 farmers of there districts were benefitted by 

this programme.

 An average increase of 15.8% in benefit :cost ratio 

was obtained due to recommended practice over 

farmers practice in rice crop established either in 

direct line seeded or puddle rice.

 Farmar of Sundargarh and Keonjhar districts of 

Odissa and Chattishgarh were given different 

farm machineries implements and agricultural 

inputs. About 225 farmers were directly 

benefitted under this programme.
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Dr. R.K. Malik, Co-ordinator, CIMMYT-India, New Delhi 18-19 April, 2014 and 7-8 March, 2015

18-19 April, 2014 and 7-8 March, 2015

 

Dr. B.L. Jalali, Ex-Director of Research, CCS HAU, Hisar  

Dr. R.S. Balyan, Ex-Professor, Agronomy, CCS HAU, Hisar  

Dr. B.S. Parmar, Ex-Director Research, IARI, New Delhi  

Dr. A.K. Sikka, Deputy Director General (NRM), ICAR, New Delhi 21-22 April, 2014 and 3 September 2014  

Dr. V.S. Tomar, Vice Chancellor, JNKVV, Jabalpur   

Dr. S.S. Tomar, Director Research, JNKVV, Jabalpur   

Dr. V.N. Saraswat, Former Director, DWR, Jabalpur 

Sh. A.K. Khare, Joint Director of Horticulture, Jabalpur Division  

Sh. S.K. Chourasia, Divisional Agril. Engineer, Jabalpur

 Dr. Jay G. Varshney, Former Director, DWR, Jabalpur

 
Sh. B.P. Tripathi, Joint Director of Agriculture, Jabalpur Division

 
Sh. Rajesh Tiwari, Divisional Agril. Engineer, Satna 

  
Dr. N.T. Yaduraju,  President, ISWS

 
Dr. A.N. Rao, Visiting Scientist, IRRI/ICRISAT, Hyderabad 

 
Dr. Anupam Mishra, Director, ZPD, Zone VII, Jabalpur

 
Dr. P.K. Mishra, Director, Extension Services, JNKVV, Jabalpur 

 
Dr. M.D. Reddy, Ex-Director, WTC, ANGRAU, Hyderabad

 
Dr. O.P. Singh, President, Danuka Agritech Ltd., New Delhi

 
Dr. Samresh Diwivedi, Principal Scientist, ITC LSTC, Hyderabad

 
Dr. A.K. Vyas,  Assistant Director

 
General (HRM), ICAR, New Delhi

  Dr. D.K. Benbi, National Professor, PAU, Ludhiana
 Dr. C.R. Babu, Professor Emeritus & Ex-Pro-Vice Chancellor, 

 Dr. R. Geeta, Professor Botany, Delhi University, New Delhi

 Dr.

 

S.

 

Ayyappan,

 

Secretary, DARE & Director General, ICAR, New Delhi

  Dr. P.K. Agrawal,

 

Assistant Director

 

General (NFBSFARA), ICAR, New Delhi

 Dr R.C. Gautam, Former Dean & Joint Director (Education), IARI, New Delhi

 Dr U.K Behera Principal Scientist (Agronomy), IARI, New Delhi 

 Dr D. S. Rana Principal Scientist (Agronomy), IARI, New Delhi

 Dr. S.K. Bandhopadhya, Member, ASRB, New Delhi

 Dr. P.K.R. Nair, Distinguished Professor, University of Florida, USA

22 April, 2014  

22 April, 2014  

22  April, 2014  

29 April, 2014  

29 April, 2014

 22 April, 2014

  
29 April, 2014

  
29 April, 2014

  
2-3 May, 2014  

 
2-3 May, 2014

 
19 May, 2014

 
19 May, 2014

 
1 August, 2014

 
17 August, 2014

 
23 August, 2014

 
27 August, 2014

 
4 September, 2014

6 September, 2014

6 September, 2014

29 September, 2014

30 September, 2014

15 December, 2014

15 December, 2014

20 December, 2014

14 February, 2015

17 February, 2015

Delhi University, New Delhi

18-19 April, 2014 and 7-8 March, 2015

18-19 April, 2014 and 7-8 March, 2015
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20.1  Scientific Staff

SpecializationNames

 

Dr. A.R. Sharma
Director
Email: sharma.ar@rediffmail.com
Mobile:- 09425807290

Weed management, conservation agriculture and 
nutrient management

Er. H.S. Bisen
Pr  Sci  (Agricultural Engineering)incipal entist
Email: erhsbien@gmail.com
Mobile: 09425388101

Mechanical weeding tools, spraying techniques and 
machinery

Dr. P.K. Singh
Pr  Sci  (Agril. Extension)incipal entist
Email: drsinghpk@gmail.com
Mobile: 09425388721

Technology transfer, demonstration, adoption and impact 
assessment

Dr. V.P. Singh
Pr  Sci  (Agronomy)incipal entist

Email : vpsinghnrcws@gmail.com
Mobile: 09424306051

Weed management in cropping systems, orchards, and 
conservation agriculture

Dr. Sushil Kumar
Pr  Sci  (Entomology) incipal entist

Email: sknrcws@gmail.com
Mobile: 09425186747

Biological control of weeds, aquatic weed management 
in crops and cropping systems, herbicide tolerant crops

Dr. K.K. Barman
Pr  Sci  (Soil Science)incipal entist

Email: barmankk@gmail.com
Mobile: 09826811536

Integrated weed management and environmental quality

Dr. R.P. Dubey
Pr  Sci  (Agronomy) incipal entist

Email: dubeyrp@gmail.com
Mobile: 09425412041

Integrated weed management and organic agriculture

Dr. D.K. Pandey
Principal Scientist (Plant Physiology)

Email: dayapandey@hotmail.com
Mobile: 09893659994

Allelopathy, natural herbicidal molecule isolation, seed 
biology and aquatic weeds

Dr. P.J. Khankhane
Senior Scientist (Soil Science) 

Email: pjkhankhane@yahoo.com.ph
Mobile: 09926715757

Bioremediation, soil and water quality, weed utilization 
and plant biomass management, wetland management
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Dr. Shobha Sondhia
S Sci  (Org. Chemistry)enior entist

Email: shobhasondia@yahoo.com
Mobile: 0761-2353934

Environmental impact of herbicide, mode of degradation, 
bio-molecules, method development for herbicide 
residues and herbicide mitigation measures

Dr. C. Kannan
S Sci  (Plant Pathology)enior entist

Email: agrikannan@gmail.com
Mobile: 09425865057

Biological management of water hyacinth and parasitic 
weeds, systemic induced resistance in host, microbial 
composting and bio-ethanol

Dr. Partha Pratim Choudhury 
S Sci  (Residue Chemistry)enior entist

Email: parthatinku@yahoo.com
Mobile: 09179457045

Fate of herbicides in the environment, decontamination 
techniques, impact of solar UV-fraction small organic 
molecules

Dr. Bhumesh Kumar
S Sci  (Plant Physio.)enior entist

Email: kumarbhumesh@yahoo.com
Mobile: 09806622307

Weed dynamics and management under the regime of 
climate change, herbicide resistance and bio-propection 
of weed species

Dr. Raghwendra Singh
S Sci  (Agronomy)enior entist

Email: singhraghu75@gmail.com
Mobile: 09806637031

Weed ecology, integrated weed management and 
conservation agriculture

Dr. Meenal Rathore
S Sci  (Biotechnology)enior entist

Email: mr10@rediffmail.com
Mobile: 08989755865

Molecular tools to assess diversity and study biology of 
weeds, characterization of weedy rice bio-similars

Dr. Yogita Gharde
Scientist (Agril. Statistics)

Email: yogita_iasri@rediffmail.com
Mobile: 09425412748

Modelling on crop weed associations

Dr. Sarathambal C.
Scientist (Microbiology)

Email: csaratha@yahoo.co.in
Mobile: 0761-2353934

Soil microbiology

Mr.  Dibakar Ghosh
Scientist (Agronomy)
Email: dghoshagro@gmail.com
Mobile: 08989190213

Weed ecology and weed management in conservation 
agriculture

Mr. Subhash Chander
Scientist
Email: singhariya43@gmail.com
Mobile: 08871877162
Newly joined on 13 October, 2014

Plant genetic resources

SpecializationNames



20.2.  Technical staff

Sh. R.S. Upadhyay  T-9, Chief TO (Farm Manager)

Sh. Sandeep Dhagat T-7-8, Assistant Chief Technical

Officer (Computer)

  
Sh. V.K.S. Meshram T-6, Se  Tech Officer (Artist)nior

Sh. G.R. Dongre T-6, Senior Technical Officer

Sh. M.K. Bhatt T-6, Se  Technical Officer nior
(Artist Cum Photographer)

Sh. M.P. Tiwari T-6, Se  Technical Officernior

 
Sh. Basant Mishra T-5, Technical Officer

Sh. O.N. Tiwari

Sh. Pankaj Shukla

Sh. S.K. Parey

T-5, Technical Officer

T-5, Technical Officer

T-5, Technical Officer

Name Designation

 
Sh. S.K. Tiwari

 
T-5, Technical Officer 

 Sh. S.K. Bose

  

Sh. K.K. Tiwari

Sh. Mukesh K. Meena

T-5, Technical Officer 

T-5, Technical Officer 

T-5, Technical Officer 

Sh. G. Vishwakarma T-5, Technical Officer 

  Sh. Ajay Pal Singh T-4, Sr. Technical Assistant

Sh. Bhagunte Prasad T-3, Technician (Tractor Driver)

 

Sh. Premlal Dahiya T-3, Technician (Driver)

Sh. Dilip Sahu T-3, Technician (Driver)

Sh. Sebestene Das T-3, Technician (Driver)

Sh. J.N. Sen T-5, Technical Officer

Name Designation
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20.3. Administrative staff

20.4.  Skilled support staff

20.5  Promotions

20.6  Farewell to staff members

Sh. T. Lakhera Assistant

Sh. Beni Prasad Uriya Assistant   

Ku. Sri Vidya  

Sh. Francis Xavier Senior Clerk

Assistant

Sh. Manoj Gupta PASh. R.K. Giri  Administrative Officer 

Sh. R. Hadge  Assistant Administrative Officer  

Sh. M.S. Hadeu Asstt. Finance and Account Officer

Smt. Nidhi Sharma

 

PS to Director

 

  

Joined on 13 October 2014

Sh. Veer Singh Skilled Support Staff  

Sh. Raju Prasad Skilled Suppo rt Staff 

Sh. Jagoli Prasad Skilled Support Staff  

Sh. Jagat Singh Skilled Support Staff  

Sh. Chhoteylal Yadav Skilled Suppo rt Staff 

Sh. Anil Sharma Skilled Support Staff  

Sh. Naresh Singh Skilled Support Staff  

Sh. Shankar Lal Koshta Skilled Support Staff  

Sh. J.P. Dahiya Skilled Support Staff  

Sh. Madan Sharma Skilled Support Staff  

Sh. Jethuram Viswakarma Skilled Support Staff  

Sh. Shiv Kumar Patel Skilled Suppo rt Staff 

Sh. Ashwani Tiwari Skilled Support Staff  

Sh. Suresh Chand Rajak Skilled Support Staff  

Sh. Gajjulal  Skilled Suppo rt Staff 

Sh. Gangaram  Skilled Support Staff  

Sh. Sant Lal  Skilled Support Staff  

Sh. Mahendra Patel  Skilled Support Staff  

Sh. Santosh Kumar Skilled Support Staff  

Sh. Nemichand Kurmi Skilled Support Staff  

Sh. Mohan Lal Dubey Skilled Support Staff  

Er. H.S. Bisen, Principal Scientist
(Agricultural Engineering) sought
voluntary retirement from service
on 30 August, 2014

i Mr. M.P. Tiwari was promoted to Senior Technical officer (T-6) w.e.f. 01 January, 2011  
ii Mr. R.S. Upadhayaya was promoted to Chief Technical officer (T-9) w.e.f. 03 February, 2012  
iii Mr. M.K. Meena was promoted to Technical officer (T-5) w.e.f. 22 February, 2015

Dr V.P. Singh, Principal Scientist 
(Agronomy) was transferred on 
06 December, 2014 from DWR, 
Jabalpur to Indian Institute of 
Sugarcane, Lucknow (U.P.) 



List of research programmes and sub-programmes during 2014-15

Research programmes and sub-programmes Co-Principal
Investigator

Associates 

Development of sustainable weed management practices 
in diversified cropping systems
Programme Leader: Dr. V.P. Singh

 
 

  

Sub-programmes
   

1.1.
 

Weed management under long-term conservation

agriculture systems  
Dr. V.P. Singh

 
Dr. Raghwendra Singh

Mr. Dibakar Ghosh  

Dr. K.K. Barman  

Dr.  R.P. Dubey  

Dr. Yogita Gharde  

Dr. P.P. Choudhury  

Dr. C. Sarathambal
Dr. A.R. Sharma  

1.2. Systems approach to weed management  Dr. R.P. Dubey  
 
 

 
 

 

Dr. V.P. Singh  
Dr. K.K. Barman  
Dr. P.P. Choudhury  
Dr. Raghwendra Singh
Dr. Yogita Gharde  
Mr. Dibakar Ghosh
Dr. C. Sarathambal  

1.3. Improving input-use efficiency through weed 
management  

Dr. Raghwendra Singh

 

Dr R.P. Dubey  
Dr. V.P. Singh  
Dr. K.K. Barman  
Dr. P.P. Choudhury  
Dr. Yogita Gharde 
Dr. C. Sarathambal

 
1.4.

tools for weed management
 

Er. H.S. Bisen
 

Dr V.P. Singh
 

Mr. Dibakar Ghosh
 

2.

 

 

  

2.1.

 

Dr. Bhumesh Kumar
 
Dr. D.K. Pandey 

 Dr. P.P. Choudhury
 Dr. Raghwendra Singh

Dr. Sushil Kumar
Dr. Meenal Rathore
Dr. C. Sarathambal  

 2.2.

 

Dr. D.K. Pandey

 
Dr. Bhumesh Kumar

 Dr. Meenal Rahore
Dr. Raghwendra Singh 

2.3. Development of weed seed identification tools and weed 
risk analysis

 

Dr. D.K. Pandey

 

Dr. Bhumesh Kumar

 Dr. Raghwendra Singh
Dr. Meenal rathore

 3.
cropped and non-cropped areas

 

 

                         

 

 

3.1.

 

Dr. C. Kannan

 

Dr. Meenal Rathore
Dr. Sushil Kumar
Mr. Dibakar Ghosh
Dr. Raghwendra Singh
Dr. P.J. Khankhane
Dr. Bhumesh Kumar
Dr. A.R. Sharma

 
 

 

1.

Standardization of spraying techniques and mechanical

Crop-weed dynamics and  management under the regime
of climate change and herbicide resistance
Programme Leader:  Dr. D.K. Pandey

Effect of climate change on crop-weed interactions,
herbicide activity and bioagents

Physiological and molecular basis of herbicide resistance
development in weeds and evaluation of herbicide
tolerant crops

Biology and management of problematic weeds in 

Programme Leader: Dr. Sushil Kumar

Biology and management of problematic weeds in
cropped areas

ON‐GOING RESEARCH PROGRAMMES
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3.2. Biology and management of problematic weeds in non-

cropped areas

 

Dr. Sushil Kumar

  

Dr. Yogita Gharde

 
3.3. Dr. Sushil Kumar Dr. C. Kannan

Dr. Shobha Sondhia
Biology and management of aquatic weeds

 
4.

 

 
 

  

4.1.  
organisms and herbicide mitigation measures

 

Dr. Shobha Sondhia

Dr. P.J. Khankhane
Dr. K.K. Barman
Dr. Sushil Kumar

 
4.2. Degradation of herbicides in the environment

 
Dr. P.P. Choudhury Dr. Meenal Rathore

 Dr. K.K. Barman
 Dr. Shobha Sondhia

Dr. C. Sarathambal

4.3. Bio-remediation of pollutants using terrestrial / aquatic 
weeds  

Dr. P.J. Khankhane  Er. H.S. Bisen  

Dr. Shobha Sondhia
Dr. R.P. Dubey

5. On-farm research and demonstration of weed management 
technologies, and impact assessment  

Programme Leader: Dr. P.K. Singh 

  

5.1. On-farm research and demonstration of weed 
management technologies for enhanced  productivity 

and income  

Dr. P.K. Singh  

Dr. V.P. Singh  

Er. H.S. Bisen 

Dr. Sushil Kumar  

Dr. D.K. Pandey  

 

Dr. R.P. Dubey
Dr. P.J. Khankhane  

Dr. Shobha Sondhia
Dr. C. Kannan  

Dr.  Bhumesh Kumar
Dr. Meenal Rathore

Mr. Dibakar Ghosh  
Dr. Raghwendra Singh
Dr. Yogita Gharde  
Dr. P.P. Choudhury
Dr. K.K. Barman  
Dr. C. Sarathambal

Dr. A.R. Sharma

 

5.2. Impact assessment of adoption of weed management 
technologies on socio-economic upliftment and 
livelihood security

Dr. P.K. Singh  Dr. Yogita Gharde  

Monitoring, degradation and mitigation of herbicide
residues and other pollutants in the environment
Programme Leader:  Dr. Shobha Sondhia

Impact of herbicides in soil, water and non targeted Dr. R.P. Dubey

Research programmes and sub-programmes Co-Principal
Investigator

Associates 

  

22.1  Research Advisory Committee 
 XVII RAC meeting was held on 18-19 April, 2014 
and following recommendations were made:
1. It was realized that some of the recommendations 

made in the past meeting were not adequately 
addressed by the concerned scientists. Hence, all 
those recommendations will also be part of the 
proceedings of this meeting as well.

2. Publication record of the Directorate as a whole is 
very poor. It was emphasized that all scientists 
should bring out research publications in highly 
rated journals during the next year. Thematic and 
Silver Jubilee publications initiated by the 
Directorate should also be completed during the 
year.

3. RAC took serious note of the ATR pertaining to 
testing of allelochemicals under field conditions. It 
was decided that Dr. D.K. Pandey should 
henceforth devote his full time for evaluation of 
Parthenin and other such allelochemicals identified 
by him over the years in the real field conditions.  
The activity–wise plan prepared by him for such 
testing during the next one year was approved. All 
the required facilities should be provided to him for 
carrying out large scale testing under the field 
conditions.

4. Database management should be strengthened. All 
data of a given experiment should be computerized 
and maintained by the lead author.

5. There is limited scientific manpower at the 
Directorate in some disciplines like Plant 
Physiology, Economic Botany, and Economics due 
to which the work on climate change, quarantine 
weeds, impact assessment etc. is suffering. In fact, 
all the 10 vacant positions should be filled-up on 
priority by the Council so that all the emerging 
challenges in weed management can be effectively 
tackled.

6. Data generated on weedy rice accessions from all 
over the country should be compiled and made 
available to all SAUs for reference.

7. Extension-oriented research on weed management 
is lacking. Information on herbicide use pattern, 
impact assessment and constraints in adoption of 
improved weed management technologies at the 
farmers' level should be documented.

8. Weed management research should be undertaken 
in a systems perspective, and all the reporting 
should be done on a cropping system basis.

9. A systematic protocol for weed surveillance should 
be developed and followed by all the AICRP-WM 
centres.

10. Research farm of the Directorate has shown a visible 

change during the year. Such efforts should be 
continued further to develop it as a model farm on 
weed management.

22.2 Institute Research Council
 Recommendations of IRC meeting held on 2-3 May, 
2014 are as follows:
1. ATR on recommendations of IRC-2012 and 2013 

was still not satisfactory in some cases as the 
responses are vague and indicated little or no action 
by the concerned scientist.  The ATR should be 
convincing with phrases like 'was done', 'has been 
completed' – and the progress made / data 
generated should be clearly shown in the 
presentation.

2. It was regretted that publication record of most 
scientists has not shown any improvement since 
IRC-2012 when it was specifically emphasized that 
each scientist should bring out 2 research papers 
each year as a senior author. While analyzing the 
publication record of the Directorate over the last 5 
years, it was found that some scientists have not 
published a single article in the last several years 
since their joining. This is unacceptable and requires 
serious introspection by all the concerned scientists.

3. It was proposed that '2014' may be named as a 
'Publication Year', during which the research 
publications should be brought out by all the 
scientists. This will be the major criteria for 
assessment and grading of scientists for HYPM and 
APAR.

4. Thematic and Silver Jubilee Publications planned 
since August 2012 should be completed at the 
earliest. Some publications should be ready for 
release on the ICAR Foundation Day (16 July, 2014) 
as also instructed by the DDG (NRM). 

5. Resources of the Directorate including manpower, 
farm and laboratory facilities should be utilized 
effectively for productive purposes only.  These 
resources should not be wasted on those showing 
no visible output in terms of quality research and its 
applicability in the field situation.

6. Dr. D.K. Pandey and Er. H.S. Bisen were advised to 
compile the data generated over the last more than 2 
decades at this Directorate, bring out research 
articles and other documents, and also show the 
applicability of their findings in the field. They need 
not undertake any new experiment in view of the 
limited time left before their retirement.

7. It was regretted that some scientists are very casual 

in their approach, lack initiative, and do not adhere 

to the time schedule and delay the work assigned to 

them for indefinite periods. It was suggested that 

such unwilling scientists who have served for many 
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Month Temperatute % Relative humidity % Rainfall (mm) Sunshine 
(hr/day)

Evaporation 
(mm)Maximum Minimum Maximum Minimum Average

(46 years)
2014

January 22.6
 

10.5
 

93
 

58
 

20
 

25
 

5.1 55.1
February 25.6

 
10.4

 
91

 
45

 
23

 
76

 
7.8 73.3

March 25.6
 

10.4
 

91
 

45
 

15
 

76
 

7.8 100.9
April 31.0 13.7 83 36  4  4  8.1 210.9
May 38.0 19.2 56 18  10  0  9.3 270.1
June 39.4 26.8 59 34  178  119  7.0 245.0
July 32.7 32.5 82 64  393  317  3.8 148.4
August 31.0 24.3 86 67  454  232  4.5 119.3
September 31.5 30.2 89 61  216  199  6.1 93.9

October 31.2 18.8 86 45  39  42  7.8 97.3

November 30.0 12.2 84 25 13 0 7.8 83.8

December 24.6 7.7 87 35 15 5 7.4 66.2

Total 1379 1094 1564.2

Table 23.1: Monthly mean maximum and minimum air temperature, rainfall, sunshine and evaporation at DWR, Jabalpur during 2014

Figure 23.1: Mean monthly maximum and minimum air temperature, and total monthly rainfall at DWR, Jabalpur during 2014

 The climate of Jabalpur is broadly classified 
as sub-tropical, characterized by very hot summers 
and cold winters maximum temperature ranges from 

0
39–45 C during April–June, while the coldest months 
are December–January when the minimum 
temperature often goes below 5 C. The average annual 

0

rainfall is 1380 mm, most of which (90%) is received 
during June–September. In the year 2014, total annual 
evaporation was 1564 mm, while the total annual 
rainfall was only 1094 mm. The rainfall was less then 
average of last 45 years and the distribution was also 
erratic. There was good rainfall in the month of 
February and March, which was more than normal. 
April and May moths were almost dry. Normal rain 
was recorded during June (119 mm) and July (317 
mm) but long dry spells were recorded in the month of 
August, when the rainfall was almost half of the 
normal. The second fortnight of August was almost 

dry, resulted less yield of rice. This year the soybean 
crop survived because flooding not occurred in the 
field. The cotton crop also yielded better than the 
previous year due to non-flooding situation in the 
field. The mean maximum relative humidity during 
hot weather (April-June) ranged from 56-83% and 
mean minimum relative humidity was 18-3l%. The 
mean maximum daily sunshine of 9.3 hr was in May 
and mean minimum of 3.8 hr in July. Weather data 
obtained from the adjacent meteorological 
observatory of JNKVV, Jabalpur are presented in 
Figure 23.1 and Table 23.1.

nd The unusual rains and hail storms during 2  
fortnight of February, 2014 adversely affected the rabi 
season crop. It was estimated that 80,000 ha area in 
Mandla District, 35000 ha in Jabalpur was badly 
affected due to unprecedented rain and hailstorm. 
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years at the Directorate and are not able to exhibit 

their full potential, may seek their transfer 

elsewhere.

8. Quality of research data needs considerable 

improvement. It is better to do limited work but 

generate quality information.

9. Statistical and economic analysis of the data, and its 

scientific interpretation was found lacking in most 

presentations. For uniformity in economic analysis, 

a common format should be developed in 

consultation with economists of JNKVV, and 

followed by all including the AICRP-WM centres.

10. There is still a lot of scope for improvement in inter-

institutional collaboration. The concerned scientists 

should engage in effective partnership with other 

institutions including ICAR institutes.

11. Number of externally-funded projects is few at the 

Directorate. Efforts must be made by all scientists to 

submit projects to ICAR, DST, DBT and others

12. Impact assessment of weed management 

technologies must be done at the national level by 

involving AICRP-WM centres.

13. Single scientist / discipline-based experiments will 

not be allowed.  It is desirable to involve at least two 

scientists of the same discipline (if available) along 

with other related disciplines in order to really 

address the problem in a multi-disciplinary manner 

and ensure continuity of the programme.

14. Data of long-term experiments including those 

under AICRP on Weed Management must be 

documented, analyzed and suitable inferences 

drawn for practicality.

15. A brain storming session with limited participation 

should be organized to decide priorities for climate 

change research.

16. DWR should take leadership in herbicide residue 

research. A training programme should be 

organized for residue chemists of AICRP on Weed 

Management and other centres.

17. Information Centre' of the Directorate must be 

updated with all possible information on weeds 

and other related aspects as per instructions in May, 

2013.

18. Participation of scientists in seminars/conferences 

/training courses should be encouraged. Each 

should participate in at least one international 

conference and one national conference during a 

year, within the country.

19. DWR should not become merely a service-centre 

for providing trainings, supplying Mexican beetles, 

and offering consultancy services but it should 

undertake serious research in view of the emerging 

challenges such as climate change, invasive weeds, 

herbicide residues, herbicide tolerant crops and 

conservation agriculture.

22.3 Institute Management Committee

 Recommendations of XXIII IMC meeting held on 27 

September, 2014 are as follows: 
1. It was recommended that all the vacant positions of 

scientific and other staff  should be filled-up so that 
the mandated activities of the Directorate can be 
taken up. The position of Assistant Finance and 
Accounts Officer should be filled-up on priority.

2. Target fixed by the Council for resource generation 
during 2014-15 is nearly double of that achieved in 
2013-14. It cannot be achieved unless additional 
resources are generated through contract research 
and consultancy-based projects. Hence, it was 
suggested that the recommendation made by the 
RAC not to undertake such projects at the 
Directorate may be relooked.

3. The weed management technologies developed at 
the Directorate and AICRP-WM centres should be 
tested on farmers' fields. Studies on yield loss 
estimation, economic benefits accured to the 
farmers, and impact assessment of weed 
management technologies should be undertaken for 
each state and further extrapolated to the national 
level.

4. It was suggested to undertake sufficient number of 
on-farm trials at prominent locations in the village so 
that entire village can be covered. Awareness 
programmes should be organized so that farmers 
can adopt the improved practices on their own after 
seeing the performance of crops in the 
demonstrations.

5. It was suggested that the flagship programme on 
weed management in conservation agriculture 
systems should be strengthened further and the 
technology should be demonstrated on the farmers' 
fields. CA-based technologies should be tested in 
different soil types. It was proposed that DWR will 
collaborate with state department of agriculture for 
effective dissemination of these technologies during 
the next season.

6. E-modules developed at the Directorate should be 
translated into Hindi so that these can be used by the 
farmers.

7. It was pointed out that spurious herbicides are 
available in the market. DWR should undertake 
testing of these chemicals for their purity and advise 
the farmers accordingly.

8. Proposals for purchase of equipments approved in 
the  EFC document ,  v iz .  nano-drop UV 
spectrophotometer, micro wave digestion system, 
column and accessories for LC/MS-MS system and 
preparation kit, drip irrigation, Kjel-Tec Auto 
Analyzer and core sampler for a total amount of Rs. 
50.25 lakhs were approved.

9. Proposals for works, viz. c/o boundary wall at 
Director's Residence, and farm development works, 
viz. c/o murum road, r/o boundary wall and c/o 
implement shed for a total amount of Rs. 40 lakhs 
were approved.
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l Five focused research programmes launched in 

a multi-disciplinary mode during 2012-13 were 

effectively implemented. Flagship programme 

on “Weed management in conservation 

agriculture systems” showed remarkable 

success at the research farm as well as on the 

farmers' fields.

l Collaboration with various ICAR institutes was 

taken up and the working of AICRP-Weed 

Management centres in various SAUs was 

effectively monitored.

l On-farm research trials were reorganized based 

on the specific technologies developed by the 

concerned scientists and shifted to new 

localities from 2014-15.

l Effective collobration was started with KVKs of 

Zone-VII  for  promotion of  resource 

conservation technologies including zero till 

wheat and summer greengram.

l Technologies developed by the scientists based 

on several years of experimentation were 

displayed on a larger area (1 ha) at the research 

farm to show their performance and economic 

feasibility.

l 'Model' research farm was further developed 

based on the principles of conservation 

agriculture. All crops during rabi and summer 

seasons were grown exclusively under zero-till 

condition with residue retained on soil surface. 

About 10 ha area was also grown under zero-till 

rice, which performed exceedingly well.

l Research farm was fully covered under 

precision laser leveling, all internal roads were 

laid with morum / stone dust, and 100% 

coverage with crops during Kharif and Rabi 

season, and 50% coverage during summer 

season.

New Initiatives and Major Achievements 

during 2014‐15

l Aquaculture and apiculture units were 

established for full utilization of the available 

resources and generation of additional revenue.

l Unproductive mango and aonla orchards were 

rejuvenated through stump and topwork 

technology. Grafting with superior varieties 

will be done during the rainy season.

l Transplanting of mustard varieties, 'RP-09' and 

'Pusa Swarnima' was undertaken, which gave 

high yields of 3.5 t/ha in on-station trials, and 

4.0 t/ha in the on-farm trials.

l Rice varieties for excessively waterlogged 

situations were screened, and 'Jaldubi' was 

identified as a potential variety for water depth 

up to 1 m.

l Two laboratories of 'Microbiology' and 

'Herbicide Residues' were renovated.

l A new project funded by MP Biotechnology 

Council on “Phenotypic studies and genetic 

characterization of weedy rice based on SSR 

markers' was initiated. Further, a collaborative 

project on “Biological control based integrated 

P a r t h e n i u m  m a n a g e m e n t  f o r  s a v i n g  

environment, health and biodiversity in north-

east India” with CAU, Imphal funded by DBT 

was also launched.

l Five training progarmmes were organized 
rdincluding the 3  National Training Course on 

“Advances in Weed Management", and second 

time training programme for the PG students on 

biological weed management.

l A record number of farmers (3200) visited the 

Directorate under Khet Tirath Yojna of Madhya 

Pradesh Government and also from other states, 

who were exposed to the latest technologies on 

weed management.
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l A movement for ensuring 'Parthenium - free' 

campus was started across SAUs, ICAR 

Institutes, KVKs, villages, schools and other 

such establishments.

l Mass plantation programme of teak saplings 

was undertaken by all the staff members on the 
thoccasion of the 68  Independence Day. Teak 

and eucalyptus plantation was also undertaken 

all along the boundary of the Directorate.

l SFC was approved with an appreciable increase 

in budgetary proposals for the XII Plan (+47% 

for the Directorate, and +85% for AICRP on 

Weed Management). Proposals for construction 

of Training-cum-Farmers' Hostel and side wing 

of the Directorate were approved.

l Swatchh Bharat Abhiyan was launched w.e.f. 25 

September, 2014 and the entire campus 

including the surroundings of the Directorate 

were cleaned. All staff members are devoting 

two hours every week for this noble cause.

l Mid-term review meetings were organized 

with all staff during October-November, 2014 to 

review the progress of various initiatives and 

plan future strategies.

l Silver Jubilee celebrations were organized 

throughout the year. The main function was 
thheld on the 26  Foundation Day and graced by 

the presence of DDG (NRM). DG, ICAR also 
thpaid a visit on 29  September, 2014.

l Special publications commemorating Silver 

Jubilee of the Directorate such as 'DWSR 

Calendar', 'DWSR Marching Ahead', 'DWSR 

Souvenir' and 'DWSR Publications' were 

brought out.

l Important days were organized with great 

enthusiasm and participation of a large number 

of stakeholders: Foundation Day (22 April, 

2014), Farm Innovators Day (29 April, 2014), 

Agricultural Education Day (10 December, 

2014), National Science Day (28 February, 2015), 

and Industry Day (26 March, 2015).

l Directorate was renamed as 'ICAR-Directorate 

of Weed Research' (ICAR-DWR) w.e.f. from 

November, 2014. Similarly, AICRP on Weed 

Control was renamed as 'AICRP on Weed 

Management'.
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AAS : Atomic Absorption Spectrophotometer

AAU : Anand Agricultural University

AAU : Assam Agricultural University

AICRP : All India Coordinated Research Project 

ANGRAU : Acharya NG Ranga Agricultural University

APX : Ascorbate peroxidase

AKMU : Agriculture Knowledge Management Unit 

BAU : Birsa Agricultural University 

BSKV : Baba Saheb Ambedkar Krishi Vidhya Peeth 

CAU : Central Agricultural University 

CAZRI : Central Arid Zone Research Institute  

CCSHAU :  Choudhary Charan Singh Haryana 
Agricultural University 

CeRA :  Consortium for e-Resources in Agriculture 

CIAE :  Central Institute of Agricultural Engineering

cm : Centimeter  

CO : Carbon di-oxide 2 

CRRI : Central Rice Research Institute 

CSAUAT : Chandra Shekher Azad University of 
Agriculture and Technology 

CTRI : Central Tobacco Research Institute 

DAA : Days after application 

DARE : Department of Agriculture Research and 
Education

DAS : Days after sowing 

DAT : Days after transplanting

DBT : Department of Biotechnology

DOR : Directorate of Oilseed Research

DRDO : Defense Research and Development 
Organization 

DRMR : Directorate of Rapeseed-Mustard Research

DSR : Direct-seeded rice

DST :  Department of Science and Technology

EC : Emulsifiable Concentrate 

FACE : Free Air CO  Enrichment2

FYM : Farm yard manure

GBPUAT : Govind Ballabh Pant University of Agriculture 
and Technology

GC :  Gas Chromatograph

GLC : Gas Liquid Chromatograph

GPX : Glutathione peroxidase

GR : Glutathione reductase

HPLC : High Performance Liquid Chromatography

HRD :  Human resource development 

HW : Hand weeding

IARI : Indian Agricultural Research Institute 

ICAR  : Indian Council of Agricultural Research

IGKV : Indira Gandhi Krishi Vishwa Vidyalaya

IJSC : Institute Joint Staff Council 

IMC : Institute Management Committee  

IRC : Institute Research Council

IRGA : Infra Red Gas Analyzer

ISWS : Indian Society of Weed Science 

ITMU : Institute Technology Mission Unit

JNKVV : Jawaharlal Nehru Krishi Vishwa Vidyalaya

KAU : Kerala Agricultural University

KVK :  Krishi Vigyan Kendra

LAN :  Line Area Network

LC-MS/MS : Liquid Chromatography–Mass Spectroscopy/ 
Mass Spectroscopy

LD : Lethal dose

LSD : Least square difference 

MAU : Maharashtra Agricultural University

MPBT : Madhya Pradesh Biotechnology 

NAIP : National Agricultural Innovative Program 

NBAII : National Bureau of Agriculturally Important 
Insects

NDUAT : Narendra Dev University of Agriculture and 
Technology

NGO : Non-Governmental Organization

NPK : Nitrogen, phosphorous, potash

NRM : Natural Resource Management

OUAT : Orissa University of Agriculture and 
Technology

PAU : Punjab Agricultural University

PBSR :  Puddled broadcast sowing with sprouted seeds

PE : Pre-emergence

PME : Prioritization, Monitoring and Evaluation 

PO  : Post emergence 

QRT : Quinquennial Review Team

RAC : Research Advisory Committee 

RAU :  Rajendra Agricultural University 

RAU : Rajasthan Agricultural University 

RDVV :  Rani Durgavati Vishwa Vidyalaya

RFD : Results Framework Documents

RVSKVV : Rajmata Vijayaraje Sindhia Krishi Vishwa 
Vidyalaya 

SAU :  State Agricultural University 

SKHPKV : Shravan Kumar Himachal Pradesh Krishi 
Vishwa Vidyalaya  

SKUAST : Sher-e-Kashmir University of Agricultural 
Science and Technology 

SOD : Superoxide dismutase

SRI :  System of rice intensification 

TNAU : Tamil Nadu Agricultural University

TP : Transplanted rice 

TSP : Tribal sub-plan

UAS : University of Agricultural Sciences 

VB : Vishwa Bharati

VSAT :  Very small aperture terminal

WAS :  Weeks after sowing

WCE : Weed control efficiency 

WP : Wettable powder
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