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Preface
All India Coordinated Research Project on Weed

Management (AICRP-WM) was launched in 1978 with the
mandate to do systematic research on weed management in
the country. This project was started initially with 6 centres
in different parts of the country, which later on grew to 23
centres in 2014, almost in all the important Agricultural
Universities of the country. Over the last 40 years, information relating to weeds in different cropped and
non-cropped situations, management practices, herbicide residues and utilization aspects of weeds has
been generated. Location-specific improved technologies on weed management have been developed and
adopted in large areas throughout the country. With the continuous efforts of AICRP-WM, weed
management technologies are now available for almost all crops and cropping systems as well as for non-
cropped situations which have the potential to increase productivity, profitability, and ensure
environmental sustainability and biodiversity.

Several new initiatives were taken to improve and strengthen the research work on weed management
under this project. Technical programme for 2018-19 and 2019-20 has made in tune with the research
programmes of the Directorate based on the emerging challenges in weed management. Network
experiments related to weed management in conservation agriculture, organic farming, input-use
efficiency and herbicide use in cropping systems, weed dynamics and management of problematic weeds,
monitoring, degradation, and mitigation of herbicides, were made. On-Farm Research and impact
assessment of weed management technologies were also undertaken. Review of all AICRP-WM centres
were made by the QRT team for the period 2012-17 during the year. Norms of the ICAR for posting of staff
and release of funds were followed. Collaborations were strengthened with other AICRPs and
departments at the same University. The proposals for the SFC Memo (2018-19 to 2019-20) in terms of
contingencies, staff restructuring and new research programmes were approved and six centres viz.,
NDUAT, Faizabad; RAU, Pusa; BAU, Ranchi; DBSKKV, Dapoli; CAU, Pasighat and UAS, Raichur were
closed from April, 2018.

I express my sincere gratitude to Dr. Trilochan Mohapatra, Secretary, DARE and Director General,
ICAR; and Dr. K. Alagusundaram, Deputy Director General (Agri. Engg. and NRM), for providing
constant encouragement and guidance. I am also thankful to Dr. S. Bhaskar, Assistant Director General
(Agronomy, Agroforestry and Climate Change) for his keen interest and support in running the project. I
thank Dr. Shobha Sondhia, Incharge, AICRP-WM for help in smoothly running the project activities.
Thanks are also due to Dr. Sushil Kumar, Dr. R.P. Dubey and Senior Technical Officers, Mr. O.N. Tiwari,
Mr. Pankaj Shukla and Chief Technical Officer, Mr. Sandeep Dhagat for their help and cooperation.

I have great pleasure in presenting the annual report of AICRP-Weed Management for the year
2018-19 which contains consolidated information on the research achievements and other related activities
undertaken at all the centres of the project during the reported period. I hope this document will be useful
to all our stakeholders.

Comments and suggestions are welcome for further improvement.

Date: 30.08.2019 (P.K. Singh)

Director
ICAR-DWR, Jabalpur
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fof'k"V lkjka'k

funs'kky; ds varxZr 17 fu;fEkr vkSj 8 LoSfPNd dsUnz ns'k ds
fofHkUu jkT;ksa esa fLFkr d`f"k fo'ofo|ky;ksa ds ek/;e ls fofHkUu
Qlyksa] Qly iz.kkyh vkSj xSj&Qlyh; {ks=ksa esa [kjirokj izca/ku
gsrq vuqla/kku dk;Z dj jgs gSA o"kZ 2018&19 ds nkSjku fd;s x;s
eq[; vuqla/kkuh; miyfC/k;ka fuEukuqlkj gS %

Hkqous'oj esa] lh- Vh- ¼jksfir /kku½&tsM Vh&tsM Vh tqrkbZ dh
i)fr ls jch ¼5-3 Vu@gs-½ ,oa [kjhQ esa ¼4-47 Vu@gs-½
vf/kd mit ntZ dh xbZaA nksuksa gh e©le esa lh Vh&lh Vh
dh rqyuk esa tsM Vh ¼lh/kh cqokbZ dh /kku½ & tsM Vh $ vkj
& tsM Vh esa mit esa 25 dh deh ik;h xbZA nksuksa gh e©le
esa tsM Vh&tsM Vh&tsM Vh i)fr esa [kjirokj lwpd
ifjek.k vf/kdre ¼25 ½ ,oa [kjirokjksa ds dkj.k mit esa
gkfu 40 ik;h xbZa A

fglkj esa /kku&xsgwa Qly pØ esa lajf{kr d`f"k esa

dk vadqj.k vo'ks"k ds lkFk ¼7-7 & 9-7 eh- ½ xsgwa esa tsM

Vh esa fcuk vo'ks"k ¼15-3 & 30-7 eh- ½ ds xsgwa dh rqyuk esa tsM
Vh@lh Vh ls de ik;k x;k A xsgwa dh mit ¼6-2 & 6-5
V-@gs-½ tsM Vh@lh Vh&ch ,l vkj esa duosU'kuy ihVhvkj
¼6-1&6-3 V-@gs-½ dh rqyuk esa vf/kd ik;h xbZaA [kjhQ esa
lh/kh cqokbZ vk/kkfjr /kku&xsgwa iz.kkyh dh mit ihVhvkj
vk/kkfjr /kku&xsgwa iz.kkyh dh mit ds leku ik;h x;hA

vf/kd mRikndrk] ldy ykHk] 'kq) ykHk vkSj ykHk % ykxr
vuqikr lh Vh [kjhQ /kku ds varxZr ik;k x;k] rnksijkar
eDdk esa vHkhlkef;d tqrkbZ ¼12-5 V-@gs-] 219]756]
141]256 vkSj 2-80½ vkSj 'kwU; tqrkbZ i)fr esa Øe'k% ¼11-0

V-@gs- 206] 298] 131] 408 vkSj 2-75½ ik;k x;kA
;|fi gSnjkckn esa [ksrh dh ykxr vHkhlkef;d tqrkbZ esa
lh/kh cqokbZ dh ,jksfcd /kku ls vf/kd mit izkIr dh x;hA

dY;k.kh esa /kku&ljlksa&ewax Qly pØ esa lajf{kr d`f"k ds
varxZr jksfir /kku esa vadqj.k ds iwoZ izsfVykDyksj 0-75 fd-
@gs- blds i'pkr~ fo"kik;jhcsd&lksfM;e 25 xzk-@gs- jksi.k
ds 25 fnu i'pkr~$;kaf=d fuankbZ jksi.k ds 50 fnu i'pkr~
djus ij cgqr gh de [kjirokjkas dh la[;k] ckW;ksekl vkSj
mPpre mit ntZ dh xbZA ljlksas esa vHkhlkef;d tqrkbZ ls
iwoZ jksfir /kku esa ¼vHkhlkef;d tqrkbZ½ mPpre mit ds
lkFk 'kq) ykHk vkSj de ohM ck;ksekl ik;k x;kA blds fy;s
[kjirokj izca/ku iz.kkyh isUMhfeFkfyu 1-0 fd-xzk-@gs-
vadqj.k iwoZ $ ;kaf=d fuankbZ cqokbZ ds 30 fnu i'pkr~ fd;k
x;k A

MCyw ih 1 fofo/k Qly iz.kkfy;ksa esa fVdkÅ
[kjirokj izca/ku rduhfd;ksa dk fodkl
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This Directorate co-ordinates its network programme

through All India Coordinated Research Project on Weed

Management (AICRP-WM) which has 17 regular centres at

SAUs and 8 voluntary centres all over the India in different

agro-climatic zones of the country. During 2018-19 main

achievement were as follows:

The practice of CT (Trans)-ZT-ZT system of tillage

recorded significantly higher grain yield in (5.3

t/ha) and (4.47 t/ha). Practice of ZT (DSR)-ZT+R-

ZT system resulted in 25% yield reduction as compared

to CT-CT in both the seasons. Weed index values were

maximum in ZT-ZT-ZT system (25%) and yield losses

due to weeds were 40 % in both the seasons at

Bhubneswar.

In rice-wheat cropping system under conservation

agriculture, the emergence of was low

under ZT wheat with residues (7.7-9.7/m ) as compared

to ZT-CT wheat without residues (15.3-30.7/m ). Grain

yield of wheat (6.27-6.50 t/ha) after ZT-CT-DSR were

higher than after conventional PTR (6.11-6.28 t/ha).

During , system yields of DSR based rice-wheat

were similar to PTR based rice-wheat system at Hisar.

More system productivity, gross returns, net returns and

B:C ratio obtained under CT rice followed by

maize under conventional tillage (12.5 t/ha, 219,756;

141,256 and 2.80) and zero tillage practices, respectively

(11 t/ha; 206,298; 131,408 and 2.75), even though

more cost of cultivation incurred towards conventional

tillage, due to realization of more yield under

conventional system over direct seeded aerobic rice at

Hyderabad

In rice-rapeseed-greengram cropping system under

conservation agriculture (CA), transplanted rice treated

with pretilachlor 0.75 kg/ha Pre bispyribac-Na 25

g/ha at 25 DAT +mechanical weeding at 50 DAT

performed best with lowest weed count and biomass and

highest grain yield. Rapeseed under CT preceded by

conventionally transplanted rice found superior with

highest yield, net return and lowest weed biomass when

there was the weed management practice of

pendimethalin 1.0 kg/ha + mechanical weeding at 30

DAS was involved at Kalyani.

WP 1 Development of sustainable weed management

practices in diversified cropping systems
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/kku&xsgwa & yksfc;k pkjk Qly pØ esa] lajf{kr d`f"k esa
lalk/ku mi;ksx {kerk ds rqyukRed v/;;u esa ik;k x;k fd
'kwU; tqrkbZ dh rqyuk esa ikjaifjd tqrkbZ esa 7-4 vf/kd
lalk/ku mi;ksx {kerk ik;h xbZ] tcfd lh/kh cqokbZ dh
vis{kk jksikbZ dh {kerk 7-9 vf/kd ik;h xbZA jklk;fud
uhank fu;a=.k vuohfMM dh rqyuk esa 85-0 vf/kd izHkkoh
jgk tcfd ,dhd`r [kjirokj fu;a=.k lssa 100-1 vfu;af=r
[kjirokj dh rqyuk esa vf/kd fu;a=.k jk;iqj esa ik;k x;kA

lajf{kr [ksrh ds varxZr fofHkUu Qly i)fr;ksa esa xsgwa dh
vf/kdre mit ¼4-6 Vu@gs½ ,oa ykHk % ykxr vuqikr ¼3-0½
ikjaifjd ifj"dj.k ds ckn /kku dh lh/kh cqokbZ ,oa

ds lekos'k ,oa fcuk lekos'k ls ntZ dh xbZ
tcfd /kku dh vf/kdre mit ¼5-7 Vu@gs½ ds lkFk&lkFk
'kq) ykHk 59]233 ,oa ykHk%ykxr vuqikr ¼2-2½ jksfir /kku
¼ikjaifjd tqrkbZ½ ,oa ds lekos'k ds lkFk iaruxj
esa ntZ fd;k x;k A

eDdk&lwjteq[kh Qly iz.kkyh esa laajf{kr d`f"k esa 'kwU;
tqrkbZ lsa ¼tsM Vh&tsM Vh½ $ vkj iz.kkyh esa isaMhfeFksfyu 1-0
fd-xzk-@gs- $ cqokbZ ds 45 fnu ckn gkFk }kjk fujkbZ djus ij
vf/kd lkFkZd mit ,oa vkfFkZd ykHk lwjteq[kh esa ntZ fd;k
x;k A tcfd eDdk esa lh Vh&lh Vh i)fr ls ,Vªkftu 0-5
fd-xzk-@gs ¼vadqj.k ds iwoZ½ $ cqokbZ ds 45 fnu ckn gkFk }kjk
fujkbZ djus ij vf/kd mit ds lkFk&lkFk vf/kd ykHk
dks;EcVwj esa ntZ fd;k x;k A

yksfc;k esa cktjk vk/kkfjr Qly pØ esa] ,dhd`r [kjirokj
izca/ku ¼isaMhfeFksfyu$,ektsFkkik;j $ ,d ckj fuankbZ½ ls
lcls vf/kd cht mit ¼718 fd-xzk-@gs½] de [kjirokj
ÄuRo vkSj 'kq"d Hkkj rnksijkar ,ektsFkkik;j $
bektkeksDl 80 xzk-@gs- vadqj.k i'pkr dk izHkko vPNk ik;k
x;k A mPp lkFkZd cht mit ¼762 fd-xzk-@gs½ tsM Vh $
vkj & tsM Vh $ vkj & tsM Vh ,oa lh Vh & tsM Vh & tsM
Vh ¼725 fd-xzk-@gs½ mipkj ls Xokfy;j dsUnz esa ik;k x;kA

lks;kchu & puk Qly pØ esa lajf{kr [ksrh ds varxZr nks ckj
gSjksbax] ,d ckj VkbZu gSjks vkSj ,d ckj CysM gSjks ¼ikjaifjd
tqrkbZ½ ds cnys esa jksVksfVy ¼U;wure tqrkbZ½ vkSj 'kwU; tqrkbZ
ds lkFk 'kkduklh ds iz;ksx ds lkFk ,dhd`r [kjirokj
izca/ku }kjk e`nk ds HkkSfrd xq.k lq/kjus ds QyLo:Ik Qly
mRikndrk esa c<+ksRrjh ds lkFk vkfFkZd lqj{kk vdksyk esa
dNkjh Hkwfe esa ik;h xbZA

tEew esa] tSfod [kjirokj izca/ku ijh{k.k esa lcls vf/kd
vkyw vkSj Ýsapchu ds gjh Qyh dh mit ljl® ds cht dh
[kyh 2-5 Vu@gs $ ,d ckj gkFk ls fujkbZ djus ij ntZ dh
xbZA

tksjgV esa] rkth fepZ ds Qyksa dh mPpre mit /kku ds
iqvky dh efYpax ls izkIr dh xbZA blds i'pkr~ gkFk }kjk

%

%

%

%
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In rice-wheat-cowpea, fodder cropping system under

CA, CT had 7.4% higher resource use efficiency over ZT,

transplanting had 7.97% higher over direct seeding,

chemical weed control by 85.0% over unweeded while,

integrated weed control proved to be 100.1% more

efficient over unweeded, respectively at Raipur.

Under conservation agriculture experiment, among the

different establishment methods, wheat grain yield (4.6

t/ha) and B:C ratio (3.0) was recorded highest under

conventional wheat after direct seeding of rice with and

without incorporation. Whereas, significantly

highest grain yield (5.7 t/ha) of rice was achieved under

conventional transplanting along with green manuring

of by achieving highest net return ( 59,223) as

well as B:C ratio (2.2) at Pantnagar.

In maize-sunflower cropping system under CA,

significantly higher grain yield and economics were

recorded in zero tillage in ZT-ZT+R system and in PE

pendimethalin at 1.0 kg/ha + HW on 45 DAS in

sunflower crop. Whereas, in maize, CT-CT system and in

PE atrazine at 0.5 kg/ha + HW on 45 DAS recorded

higher productivity as well as high income in maize at

Coimbatore.

In cowpea under pearlmillet based cropping system,

integrated weed management (pendimethalin +

imazethapyr + 1 HW) gave maximum seed yield (718

kg/ha) as well as reduced the weed density and dry

weight of weeds followed by application of imazethapyr

+ imazamox 80 g/ha PoE. The significantly higher seed

yield (762 kg/ha) was obtained in ZT+R-ZT+R-ZT and

CT-ZT-ZT, 725 kg/ha at Gwalior.

In soybean-chickpea cropping system under CA, the use

of two harrowing by Tyne harrows and a blade harrow

(CT) instead of roto-till (MT) and zero-till (ZT) in

combination with herbicide application (IWM) not only

improves the physical properties of soil, but provided

added productivity and economic security in vertisols at

Akola.

At Jammu, highest potato tuber yield and frenchbean

green pod yield were recorded in mustard seed meal 2.5

t/ha + one hand weeding in organic weed management

trial.

At Jorhat, the highest yield of fresh chili fruits was

obtained with rice straw mulching one hand weeding

Sesbania

Sesbania

fb
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,d ckj fujkbZ ,oa vkDlks&ck;ks fMxzsMscy IykfLVd fQYe
dh efYpax ds led{k mit ntZ dh xbZ A fcuk fujkbZ ds
mit esa 84 dh gkfu ik;h xbZA dkcZfud [ksrh ds rgr~ pk;
ds gjh ifRr;ksa dh vf/kdre mit ck;ks fMxzsMscy fQYe dh
efYpax }kjk gjh ifRr;ksa dks gj voLFkk esa rksM+us ij
[kjirokjksa ds izca/ku ij izHkkodkjh ik;k x;k A

mn;iqj esa lkSaQ dh vf/kdre mit ¼1-44 Vu@gs½ cqokbZ ds
le; IykfLVd eYp ds lkFk e`nk lw;hZdj.k }kjk ntZ dh xbZ
tks fd IykfLVd eYp ds lkFk xzh"edkyhu tqrkbZ vkSj LVsy
lhM csM ds lerqY; ik;h xbZ A vf/kdre 'kq) ykHk ¼
66]129@gs½ vkSj ykHk % ykxr vuqikr ¼1-71½ LVhy csM ds
lkFk IykfLVd eYp mipkj ls ik;k x;k A

f='kwj esa] gYnh vk/kkfjr Qly pdz esa cqokbZ ds 45 vkSj 90
fnu ckn fofHkUu izdkj ds IykfLVd eYp mipkj }kjk
[kjirokjksa ds ?kuRo esa dksbZ izHkko ugha ik;k x;kA ikyhFkhu
'khV }kjk [kjirokjksa dh o`f) ds fu;a=.k ij lcls vPNk
izHkko ik;k x;k tks fd 'kkduk'kh vkDlh¶yksjQsu ds
fNM+dko ds lerqY; ik;k x;kA mPpre ykHk % ykxr
vuqikr vkDlh¶yksjQsu ds iz;ksx rnksijkar ikyhFkhu efYpax
esa ik;k x;k A

QkDlVsy cktjk esa] nks ckj gkFk }kjk fujkbZ ¼cqokbZ ds 20 vkSj
40 fnu ckn½ ds QyLo:i mPp lkFkZd nkuksa dh mit
¼1-53 Vu@gs-½ ntZ dh xbZ tks fd LVhy 'khM csM rduhd
rnksijkar baVjdYVhos'ku 25 vkSj 40 fnu cqokbZ ds i'pkr~
¼1-4 Vu@gs-½ ds lerqY; caxyq: esa ntZ fd;k x;k A

Hkqous'oj esa VsEcksfVª;®u 100 xzk@gs- ;k Vksizkehtksu 25
xzk@gs- dk vadqj.k ds i'pkr~ ds iz;ksx ls lcls de
[kjirokj baMsDl 6-0 izfr'kr vkSj mPpre ehBs HkqV~Vks dh
mit 8-0 Vu@gs- ntZ dh xbZ A

tksjgV esa] ,lVªslh iztkfr;ksa vkSj

dh iwjs ns'k esa uÃ oxhZdj.kkRed

fjiksVZ ntZ dh xbZA blds vfrfjDr ,oa

vle jkT; esa u;s [kjirokj ntZ fd;s

x;sA [kjirokjksa dh ;s pkjksa iztkfr;ka nynyh Qlyh; {ks=]

[ksrksa ds fdukjs ueh okys {ks= vkSj lM+d fdukjs deksos'k :i

esa ntZ fd;s x;s A

mn;iqj esa eDdk esa dks jsyexjk

rglhy esa ,d leL;kxzLr [kjirokj ds :i esa ntZ fd;k

x;kA

] ,lVªslh Qsfeyh dk ,d u;k
vkØe.kdkjh [kjirokj mRrjh dukZVd ds fuIikuh fpdksM+h]
csykxoh {ks= esa ik;k x;k A

%

l

l
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l

l

l
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MCY;w ih 2 tyok;q ifjorZu ds nkSj esa [kjirokjksa esa
ifjorZu] izca/ku ,oa [kjirokjuk'kh izfrjks/kd {kerk

vDesyk czkphXykslk

vDesyk viksftVhQksfy;k

vDesyk jsMhdkal

vDesyk ;wyhftukslk

bFkwfy;k xzklhfyl

jksVcksbZfy;k ,DtksyVkVk

through oxo-biodegradable plastic film mulching at par

with the former. The yield loss due to weedy situation

was around 84%. Green leaf yield of tea under organic

management was found to be the highest at all the

plucking stages in case of bio-degradable film mulching

due to its effective management of weeds.

Maximum seed yield (1.44 t/ha) of fennel was recorded

with crop sown with treatment of soil solarization with

plastic mulch, which was at par with plastic mulch with

summer ploughing and stale seed bed. The highest net

return ( 66,129/ha) and B: C (1.71) was recorded with

stale seed bed with plastic mulch at Udaipur.

At Thrissur, weed density at 45 and 90 DAS was not

affected by various mulches treatments in a turmeric

based cropping system. Mulching with polythene sheet

best controlled weed growth and application of

herbicide oxyfluorfen was on par with this. Highest B: C

ratio was obtained with application of oxyfluorfen

followed by polythene mulching.

At Bengaluru in Foxtail millet, two hand weedings at 20

& 40 DAS recorded significantly higher grain yield (1.43

t/ha) which was on par with stale seed bed technique

followed by intercultivation at 25 and 45 DAS (1.4 t/ha).

At Bhubaneswar post-emergence application of

tembotrione 100 g/ha or topramezone 25 g/ha recorded

lowest weed index of 6.0% and highest maize cob yield 8

t /ha in the sweet corn .

At Jorhat, Asteraceae species and

var. were the new

taxonomic report for the entire country, and in addition

var. (HBK) R.K. Jansen and

were new record for the Assam state.

All these four species have been found to more or less

highly populated facultative weeds of marshy

croplands, damp edges of crop fields and roadsides.

At Udaipur, has become a serious

weed of maize in Railmagra tehsil of Rajsamand.

Delile, Family Asteraceae-a new invasive

weed was noticed in Nippani, Chikkodi, Belagavi, areas

of Northern Karnataka.

l

l

l

l

l

l

l

`

WP 2 Weed dynamics and management under the

regime of climate change and herbicide resistance

Acmella brachyglossa

Acmella oppositifolia opposifolia

Acmella radicans debilis

Acmella uliginosa

Rottboellia exaltata

Ethulia gracilis
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Hkqous'oj ds yxHkx lHkh Hkkx esa xaHkhj
leL;kdkjh [kjirokj ds :i esa mifLFkr ik;k x;kA ;g
[kjirokj T;knkrj viysUM {ks= esa vkØe.kdkjh gSA
mRrj&iwohZ ?kkV {ks= esa izeq[k ijthoh
[kjirokj ukbZtj Qly esa ik;k x;k A

Ekgcqcuxj ftys ds dksBqje.My ds dhMkspZyk xkao esa
,d u;s [kjirokj ds :i esa igpkuk x;k A

Xkqtjkr ds fofHkUu ftyksa ds {ks=ksa esa 2]4&Mh ,oa esVlY;wjkWu
feFkkby ds yxkrkj iz;ksx ls xsgwa dh Qly esa f}i=h;
[kjirokjksa ds izca/ku ls ,d chti=h; [kjirokjksa dh vksj
foLFkkiu ik;k x;k A ,d chti=h; [kjirokj

d`"kdksa ds vkSj vuqla/kku iz{ks= esa fofHkUu Qlyksa
esa fu;a=.k gsrq vuaq'kaflr 'kkduk'kh dk iz;ksx djus ds i'pkr~
Hkh fu;a=.k ls cp x;s A

jk;iqj esa] /kku&xsgwa&yksfc;k Qly pØ esa lajf{kr d`f"k ,oa
[kjirokj fu;a=.k ds iz;ksx ds rhu o"kZ ds Ik'pkr~ ,d o"khZ;
?kkl dqy vkSj pkSM+h iRrh okys [kjirokjksa ds LFkku ij
cgqo"khZ; [kjirokj esa foLFkkiu ik;k
x;k A ;g foLFkkiu tsM Vh ¼Mh,lvkj½ &tsM Vh $
vkj&tsM Vh vkSj tsM Vh ¼Mh,lvkj½ $ vkj& tsM Vh $
vkj&tsM Vh esa vf/kd ik;k x;k A

[kjhQ esa u;k [kjirokj vkSj
cktjk ds [ksrksa esa Xokfy;j esa ik;k

x;k A

fglkj esa] vadqj.k ds iwoZ isMhehFksfyu$ik;jkstkslYQksu ¼jsMh
feDl½ 1500+ $ 102 xzk-@gs-] ehtkslY¶;wjkWu $
vkbMkslYQ;wjkWu ¼jsMh feDl½ 14-4 xzk-@gs- dk cqokbZ ds 35
fnu i'pkr iz;ksx djus ij ds ?kuRo ij lkFkZd
deh ds lkFk bl ij 83&93 rd fu;a=.k ik;k x;kA

Hkqous'oj esa cSaxu dh Qly esa isaMhesfFkyhu 1-0 fd-xzk-@gs-
jksi.k ds 3 fnuksa ckn iz;ksx djus ij dh izfr i©/k¨
dh la[;k vkSj U;wure [kjirokj ?kuRo jksi.k ds 60 vkSj 90
fnuksa ckn ntZ fd;s x;s A

fglkj esa VekVj esa bathfIl;u czwejsi ds fu;a=.k gsrq vadqj.k
iwoZ lYQkslYQ;wjku vkSj bFkkDlhlYQ;wjku dk iz;ksx
vuqipkfjr dh rqyuk esa 79&86 rd fu;a=.k ik;k x;kA
lYQkslYQ;wjku 50 xzk-@gs- jksius ds 60 vkSj 90 fnuksa ckn
iz;ksx djus ij vuqxkeh Qly lksj?ke ij izfrdwy izHkko
ik;k x;k A

,tsjsVe dksuhTokbM~l

dldqVk fpusufll

lksysue
esyksUxuk

dkseksfyuk
csaxkysufll

lkbuksMku MsDVhyku

vksYMsuysfM;k dksfj;eckslk
;wQksjfc;k tsuhdqykVk

QS- ekbuj

vkSjksacSadh

%

%

MCY;w ih 3 Qlyh; vkSj xSj Qlyh; {ks=ksa esa
leL;kdkjd [kjirokjksa dk tSo foKku ,oa izca/ku
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At Bhubaneswar, was observed to

be a severe problem in almost all parts of the state. The

weed is invading mostly the upland areas.

was found to be a major parasitic weed in the

niger crop in the North eastern ghat zone.

In Kodicherla village of Kothur mandal of

Mahabubnagar district a new weed species was

identified as var. .

In many areas of different districts of Gujarat, weed flora

shifted towards monocot weeds in wheat crop fields due

to continuous use of 2,4-D or metsulfuron-methyl to

manage dicot weeds. Escape incidence of monocot weed

after applicat ion of

recommended herbicides in different crops were

observed at farmers and research farms.

After completion of three cycles of weed management in

rice-wheat-cowpea cropping system under conservation

agriculture there was weed shift of annual grassy and

broad leaf weeds to perennial weed like

specially under ZT (DSR) -ZT + R-ZT and ZT (DSR) + R -

ZT + R -ZT system at Raipur.

In , new weeds and

were observed in pearlmillet field at

Gwalior.

Pre-emergence application of pendimethalin +

pyroxasulfone (RM) at 1500+102 g/ha either alone or

followed by sequential use of pinoxaden 60 g/ha,

mesosulfuron + iodosulfuron (RM) 14.4 g/ha at 35 DAS

caused significant reduction in density of and

provided 83-93% control of at Hisar.

At Bhubaneswar, application of pendimethalin 1.0

kg/ha as pre-emergence 3 DAP recorded the lowest

number of /plant, lowest total weed density at

60 and 90 DAP in brinjal.

In tomato, 79-86% control of Egyptian broomrape was

obtained with PoE treatments of sulfosulfuron and

ethoxysulfuron when compared with non treated

control. Residues of sulfosulfuron at 50 g/ha at 60 and 90

DAP caused adverse effect on succeeding sorghum crop

at Hisar.

Ageratum conyzoides

Cuscuta

chinensis

Solanum melongena insanum

Commelina benghalensis

Cynodon dectylon

Kharif Oldenlandia corymbosa

Euphorbia geniculata

P. minor

P. minor

Orobanche

WP 3 Biology and management of problem weeds in

cropped and non-cropped areas
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iaruxj esa] fofHkUu mipkjksa esa ls XykbQkslsV ¼1-0 fd-xzk-

@gs½] esVªhC;wftu ¼0-25 fd-xzk-@gs½ vkSj esVLkY¶;wjkWu ¼0-004

xzk-@gs½ dk vadqj.k iwoZ vuqiz;ksx ls ij

iw.kZ fu;a=.k ik;k x;k A

gSnjkckn esa] =Sekfld varjky ds losZ{k.k ds nkSjku

ekbZykMZnsoiYyh rkykc esa dhVksa dk izdksi ik;k x;kA

mn;iqj esa] Hk`ax esa uoacj ekg rd xq.ku ik;k

x;k vkSj yxHkx 20&25 tydqaHkh ij fu;a=.k ik;k x;k

vkSjs tydqaHkh dh o`f) dks Hkh jksd fn;k A

dks;EcVwj esa Hk`ax d`"kukeikFkh rkykc Vh,u,;w ds

ueHkwfe iz{ks= vkSj yqf/k;kuk ftys ds cksifj;k dkyu xkao eas

NksM+s x;s A tydqaHkh ij bldk y{k.k e/;e ¼jsfVax&3½ vkSj

QhfMx Hkh e/;e ik;h x;hA Xokfy;j esa yxHkx 85&90

¼Ldsy&1½ tydqaHkh ds ikS/kkssa esa u"V gksus ds y{k.k ik;s x;s A

yqf/k;kuk esa] bektsFkkik;j dk e`nk esa vi?kVu ckbQsftd

izFke Øe dkbusfVDl vkSj v/kZ vk;qdky] 6-59 ls 6-68 fnu

izkjEHk esa ,oa vafre pj.k esa 93-7 ls 118-6 fnuksa rd gksrh gSA

ykseh jsrh okyh e`nk esa lkbDyksMsDlVªhu fdVkslu rFkk

lkbDyksMsDlVªhu fdVkslu ck;ks dEiksflV ¼,y-lh-Mh-½ ls

bestsFkkik;j dk vi?kVu c<+k gSA

C;wVkDyksj] izsVhykDyksj] ,sfuyksQksl] DyksfMukQkWi]

lYQkslY¶;wjkWu] esVlY¶;wjkWu ,oa isUMhesfFkyhu dk fNM+dko

ds ckn e`nk] ikuh vkSj Qlyksa ds uewus fdlkuks ds [ksrks ls

fy;s x;sA ftlesa buds vo'ks"k vkisf{kr Lrj ls de ik;s x;s

tcfd esVªhU;wftu ds vo'ks"k 0-0063 ls 0-0075 ,oa 0-0061 ls

0-0071 xsgw¡ dh Qly dh e`nk yqf/k;kuk esa ik;s x;sA

esVªhC;wftu ds iz;ksx ls dkQh gn rd feV~Vh dh

fMgkbMªhftusl vkSj vYdykbZu QkLQsV xfrfof/k izHkkfor

jgha tcfd ;wjsl xfrfof/k vizHkkfor jghA

Ikkyeiqj esa] Qlyksa dh dVkbZ ds le; vkblkizksVqjkWu ,oa

2]4&Mh dk e`nk ,oa xsgw¡ ds nkuksa esa rFkk isUMhesfFkyhu dk

e`nk ,oa lks;kchu esa fofHkUu tqrkbZ ,oa vo'ks"k izca/ku dh

rduhdksa ls vi'ks"kksa dh fu/kkZfjr ek=k ls de ¼ 0-05 ½

izkIr gqbZ gSA

fljf'k;e vkjosal

fu;ksdsfVuk czwph

fu;ksdsfVuk

%

%

mg/g

< µg/g

MCyw ih 4 i;kZoj.k esa iznw"kdksa ,ao 'kkWduk'kh vo'ks"kks
dk vi?kVu] fuxjkuh o 'keu
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At Pantnagar, post-emergence application of glyphosate

(1.0 kg /ha), metribuzin (0.25 kg/ha) and metsulfuron

(0.004 kg/ha) completely controlled .

At Hyderabad, in Mylardevpalli tank, most of the water

hyacinth in the tank were severe by infested by weevils

during a quarterly interval survey.

At Udaipur weevils could multiply up

to the month of November and about 20-25% defoliation

was observed on water hyacinth plants and also

suppresses the growth of water hycianth.

At Coimbatore, beetles were released at

Krishnampathy tank near Wetland farm of TNAU and

Village water pond of village Boparia Kalan in district

Ludhiana. Symptoms on water hyacinth plants were

moderate (Rating-3) and feeding was medium. At

Gwalior around 85-90% (scale-1) die back symptoms

were observed on water hyacinth.

At Ludhiana, imazethapyr dissipation in soil followed

biphasic first order kinetics and half-life varied from 6.59

to 6.68 days during initial and 93.7 to 118.6 days during

final phase. In loamy sand soil, amended with

-cyclodextrin, chitosan and cyclodextrin-chitosan

biocomposite (LCD), addition of amendment enhanced

imazethypar dissipation.

Residues of butachlor, pretilachlor, anilophos,

clodinafop, sulfosulfuron, metsulfuron and

pendimethalin in soil, water and crop samples collected

from farmers' field were found below deletion limit

while 0.0063 to 0.0075 and 0.0061 to 0.0071 µg/g residues

of metribuzin were detected in soil and wheat crop,

respectively at Ludhiana. Metribuzin application

significantly affected soil dehydrogenase and alkaline

phosphate activity while urease activity remained

unaffected.

At Palampur, residues of isoproturon and 2,4-D in soil

and wheat grain and pendimethalin residues in soil and

soybean under different tillage and residue management

techniques were found to be below detectable limits

(<0.05 µg/g) at the time of harvest.

Residues of atrazine in the soil, maize grain and straw

samples collected at the time of harvest were below the

detectable limit of 0.05 ppm in aerobic and transplanted

rice main treatments at Hyderabad.

Cirsium arvense

Neochetina bruchi

Neochetina

WP 4 Monitoring, degradation and mitigation of

herbicide residues and other pollutants in the

environment

β



AICRP on Weed Management

vi

l

l

l

l

l

l

l

l

gSnjkckn esa] ,jksfcd ,oa jksfir /kku esa ,VªkWftu ds vo'ks"k

eDdk vkSj iqvky ds uewuksa esa visf{kr ek=k ls de ik;s x;sA

;wjsl ,Utkbe dh fØ;k lh/kh cqckbZ dh /kku ls jksfir /kku esa
de ik;h x;hA jch esa eDdk] 'kwU; tqrkbZ ds mipkj ls ;wjsl
,DVhfoVh ikjaifjd tqrkbZ mipkj ls vf/kd ik;h x;hA

fHk.Mh esa isUMhesFkyhu fNM+dko ds ckn fy;s x;s uewuksa esa
isUMhesFkyhu ds vo'ks"k vkisf{kr Lrj ls de ik;s x;sA

laj{k.k [ksrh esa eDdk & lwjteq[kh Qly pØ esa ,Vªkftu
vkSj isUMhesFkyhu fofHkUu tqrkbZ vkSj [kjirokj izca/ku i)fr
ls izHkkfor ugh gqvkA

gfj;k.kk esa /kku xsgwW mRiknu {ks=ksa ds lkr LFkkuks esa iz{ks=
ijh{k.k vuqla/kku esa u, 'kkduk'kh 127-5 xzk-
@gs- vadqj.k iwoZ fNM+dko ds mi;ksx ls cgq'kkduk'kh
izfr;ksxh esa 88-3 fu;a=.k izkIr gqvk lkFk
gh isf.MesaFkyhu 1-5 fd-@gs- vadqj.k iwoZ rFkk
ikbjkstklY;wjkWu cqvkbZ ds 35 fnu ij fNM+dko ls

esa 92-1 fu;a=.k izkIr gqvk rFkk xsgwW mRiknu
5-39 Vu@gs- izkIr gqvk tks fd iwoZ laLrqr 'kkduk'kh
isUMhesFkyhu 1-5 fd@gs- ls 6-3 vf/kd FkkA

Hkqous'oj esa jch 2017&18 esa pkj iz{ks= vuqla/kku gjs pus ,ao
ewaxQyh esa xtekjk xkWo esa fd;s x;s ftlesa gjs pus dh
vf/kdre mit 1-02 Vu@gs- rFkk ewWxQyh dh 1-8 Vu@gs-
izkIr gq;h ftlesa isUMhesaFkyhu 750 xzk-@gs- dk fNM+dko
fd;k x;k FkkA gjk pus dh 'kq) vk; 5000@gs- rFkk
ewWxQyh dh 'kq) vk; 6500@gs- izkIr gqbZA

gSnjkckn esa uhe dsd 200 fdyks@gs- ds i'pkr~ XykbQkslsV
50 xzk-@gs- }kjk dks lQyrk iwoZd fu;af=r fd;k
x;k ikWyh'khV ds lkFk efYpax ls ds vadqj.k esa
foyac rFkk izdksi esa deh ikbZ x;hA

Xokfy;j esa ,Vªkftu 0-5 fd-@gs- $ 2]4&0 0-5 fd-@gs-
¼vadqj.k i'pkr½ rFkk is.MhfeFkfyu 1-0 fd-@gs- ¼vadqj.k ds
iwoZ mipkj½ djus ls cktjk dh vf/kdre mit 2-39 Vu@gs-
izkIr gq;h tks fd fdlkuks dh i)fr ls 49-3 vkSj 41-5
vf/kd FkhA ,Vªkftu 0-5 fdyks@gs- $ 2]4&0 0-5 fdyks@gs-
dk vadqj.k ds i'pkr~ mipkj ls lokZf/kd ykHk ykxr vuqikr
2-31 izkIr gqvkA

MCyw ih 5 [kjirokj rduhd dk d`"kd iz{ks= ij

ijh{k.k ,ao izn'kZu rFkk muds izHkkokas dk ewY;kadu

ikbjkstklYQksu

QSysfjl ekbuj

QSysfjl
ekbuj

vkSjksacSadh
vkSjksacSadh

%

%

%

% %

`

`
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Urease enzyme activity in the transplanted rice
treatments was significantly inferior to the DSR
treatments. In case of the maize, zero tillage maize
treatments showed significantly higher urease activity
compared to the conventional tillage treatments. Effect
of herbicides on UA at the time of harvest was non-
significant.

Residues of pendimethalin in okra fruit samples
collected from pendimethalin sprayed plots were below
the detection limit of 0.05 mg/kg.

In CA under maize-sunflower cropping system, the
persistence of atrazine and pendimethalin was not
influenced by different tillage and weed management
practices with and without residues. At harvest, residues
of both the herbicides were present below the detectable
level of 0.01 mg/kg at Coimbatore.

In on farm trials on use of new herbicide pyroxasulfone

in wheat as pre-emergence whereas 127.5 g/ha

demonstrated at 7 sites in rice -wheat growing areas of

Haryana provided 88.3% control of multiple herbicide

resistant whereas integration of this herbicide

with pendimethalin 1.5 kg/ha (PRE) and post-

emergence herbicides at 35 DAS improved control of

to 92% with grain yield of 5.39 t/ha which was

6.54 % higher than earlier recommended herbicide

pendimethalin 1.5 kg/ha at Hisar.

At Bhubaneswar four OFR were conducted on green

gram and ground nut during 2017-18 at Gajamara

village resulted in maximum yield of 1.02 t/ha in green

gram and 1.8 t/ha in ground nut in the plot applied with

pendimethalin 750 g/ha. A net saving of 5000/ha in

green gram and 6500/ha in groundnut were obtained

in the plots treated with herbicides.

At Hyderabad, Neem cake 200 kg/ha glyphosate 50

g/ha was efficient in controlling infestation.

Mulching with polysheet delayed emergence and

lowered the incidence of .

At Gwalior, the maximum yield of pearlmillet 2.39 t/ha

was obtained with the application of atrazine 0.5 kg/ha +

2, 4-D 0.5 kg/ha (PoE) followed by pendimethalin 1.0

kg/ha (PE), which was 49.3% and 41.5% higher than

farmers practice, respectively. The highest B:C ratio was

also recorded with post-emergence application of

atrazine 0.5 kg/ha + 2, 4-D 0.5 kg/ha (2.31).

Rabi

P. minor,

P.

minor

Rabi

fb

Orobanche

Orobanche

WP 5 On-farm research (OFR) and front line
demonstration (FLD)

`

`
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vkuan esa d`"kd iz{ks= izn'kZu esa DyksMhukQWsi izksikjfxy$
esVlY;wjkWu&feFkkbZy 64 xzk-@gs- }kjk d`"kd i)fr dh
rqyuk es ykHk % ykxr vuqikr 2-48 izkIr gqvkA

fglkj esa esa<sj] ehok ,oa fglkj ftyksa 335 d`"kd iz{ks= izn'kZu
esa XykbQkslsV ds mipkj ls ljlksa esa esa fu;a=.k
ik;k x;kA vadqj.k ds Ik'pkr~~ XykbQkslsV 25 xzk-@gs- cqvkbZ
ds 30 fnu ckn [kkn rnksiajkr cqvkbZ ds 50&60 fnuksa ckn
mipkj djus ls 75&80 esa fu;a=.k ik;k x;k rFkk
51-9 vf/kd mit ik;h xbZA

jk;iqj esa] iafDr esa yxk;s x;s nUrs'ojh /kku esa jklk;fud
'kkdukf'k;ksa }kjk [kjirokj izca/ku ij pkj vfxze iafDr
izn'kZu fd;s x;sA [kjirokj izca/ku dh oSKkfud fof/k
viukus ls d`"kd i)fr ,oa vuqlaf'kr i)fr esa /kku dh mit
Øe'k% 31-5 vkSj 43-8 fDo-@gs- ikbZ x;h ,oa vuqlaf'kr i)fr
viukus ls d`"kd i)fr dh rqyuk esa 39-3 dh o`f) /kku dh
[ksrh esa izkIr dh xbZA

mn;iqj esa jch esa ik¡p d`"kd iz{ks= izn'kZu xzke ';keiqjk
rglhy 'kkjnk esa xsgw¡ dh Qly esa fd;s x;sA vadqj.k ds
i'pkr jsMh&feDl 'kkduk'kh lYQkslY;wjkWu$esVlY;wjkWu
¼30$2 xzk-@gs-½ cqvkbZ ds 35 fnu ds i'pkr~ mipkj djus ls
xsgw¡w dh Qly esa 8-9 dh o`f) d`"kd i)fr dh rqyuk ¼40-2
fDo-@gs-½ esa ik;h x;hA [kjhQ esa ,Vªkftu rRkIk'pkr~
VsEcksfVªvksu 500 xzk-@gs- vadqj.k ls iwoZ $ 120 xzk-@gs- djus
ls rhu ls pkj ifRr dh voLFkk esa eDdk dh Qly esa 15-9
dh o`f) d`"kd i)fr ls izkIr ¼27 fDo-@gs-½ dh rqyuk esa
izkIr gqbZA

rfeyukMw esa vadqj.k ds iwoZ isUMhesFkfyu ds mipkj ls 1000
xzk@gs $ gkFk }kjk fuankbZ ds 30&35 fnu jksi.k ds Ik'pkr~~
djus ls VekVj dh mit 20-9 ls 33-1 d`"kdksa dh i)fr ls
vf/kd izkIr gqbZA

vkSjksacSadh

vkSjksacSadh%

%

%

%

%

%
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FLD conducted at farmer's field showed that B: C ratio of

2.48 achieved by application of clodinafop-propargyl +

metsulfuron-methyl 64 g/ha PoE (RM) as compared to

farmers practices at Anand.

At Hisar, 335 FLDs were conducted on use of glyphosate

for the control of in mustard in Bhiwa, Hisar

and Mahender Garh districts. Post-emergence

application of glyphosate 25 g/ha at 30 DAS followed by

its use at 50 g/ha at 50-60 DAS provided 75-85% control

of with 51.9% increase in yield over untreated

check.

At Raipur, four demonstrations were conducted on

weed management in line sown rice by chemical weed

control with rice cultivar Danteshwari. The average yield

of farmers practice and recommended practice was 31.5

and 43.8 q/ha, respectively. However, percent increase

under recommended practice over farmers practice was

39.35%.

At Udaipur, five demonstrations on weed management

in wheat were conducted at village - Shyampura tehsil -

Sarada in . Post-emergence application of ready mix

herbicide sulfosulfuron + metsulfuron (30 + 2 g/ha) at 35

DAS increased the wheat grain yield by 8.9% over

farmers practice wheat yield (40.2 q/ha). During ,

application of atrazine tembotrion 500 g/ha as PE + 120

g/ha at 3-4 leaf stage (15 DAS) increased the maize grain

yield by 15.9% over farmers practice maize yield

(27 q/ha).

Coimbatore FLD with improved weed management
technology with PE pendimethalin 1000 g/ha + hand
weeding on 30-35 DAT increased the tomato yields from
20.9 to 33.1 % over farmers practice (two hand weedings).

Orobanche

Orobanche

Rabi

Kharif

fb
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1. ORGANIZATION AND FUNCTIONING

1.1 Introduction

Systemat ic research work on weed

management in the country started with the launching

of All India Coordinated Research Project on Weed

Management earlier known as All India Coordinated

Research Project on Weed Control by the ICAR in

collaboration with the United States Department of

Agriculture (USDA) at six locations, Punjab

Agricultural University, Ludhiana (Punjab); University

of Agricultural Sciences, Bangalore (Karnataka); Indian

Institute of Technology, Kharagpur (West Bengal);

Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur

(M.P.); Govind Ballabh Pant University of

Agriculture and Technology, Pantnagar (U.P.); and

Himachal Pradesh Krishi Vishwa Vidyalaya,

Palampur (H.P.). The project came into operation in

April, 1978 with the financial outlay of 42.97 lakhs for

five years. The tenure of the project was, however,

extended for one more year till March, 1984 with the

savings. Further work was continued at these centres

with the AP Cess fund of ICAR till the implementation

of VII Plan in April, 1986.

The activities of the project were extended

covering 7 more cooperating centres at Assam

Agricultural University, Jorhat (Assam); Marathwada

Agricultural University, Parbhani (Maharashtra);

Gujarat Agricultural University, Anand (Gujarat);

Narendra Dev University of Agriculture and

Technology, Faizabad (U.P.); Indian Institute of

Horticultural Research, Bangalore (Karnataka); Indian

Grassland and Fodder Research Institute, Jhansi (U.P.)

and Tamil Nadu Agricultural University, Coimbatore

(Tamil Nadu) through a fresh negotiation between

ICAR and FERRO, USDA with a sanctioned outlay of

Rs 58.10 lakhs for five years. The work at these centres

was effectively implemented from 1982-83 to 1986-87.

In the third phase, 9 more centres, . Birsa

Agricultural University, Ranchi (Bihar); Haryana

Agricultural University, Hisar (Haryana); Vishwa

Bharati, Sriniketan (W.B.); Rajendra Agricultural

University, Pusa (Bihar); Chandra Shekhar Azad

viz.

viz

`

University of Agriculture and Technology, Kanpur

(U.P.); Kerala Agricultural University, Thrissur

(Kerala); Orissa University of Agriculture and

Technology, Bhubaneswar (Orissa); Acharya N.G.

Ranga Agricultural University, Hyderabad (Andhra

Pradesh) and ICAR Research Complex, Barapani

(Meghalaya) were initiated at total outlay of 63.85

lakhs for four years (1985-86 to 1989-90) with the

assistance of USDA under USIF funds.

In the VIII Plan, 4 new centres, at Rajasthan

Agricultural University, Bikaner; Indira Gandhi Krishi

Vishva Vidyalaya, Raipur; Konkan Krishi Vidhya

Peeth, Dapoli and University of Agricultural

Sciences, Dharwad were initiated with total outlay of

16.41 lakhs. Seventy five percent of the total budget

required by each centre was provided by the ICAR and

the remaining 25% was met from the state department of

agriculture as a state share. There was however, 100%

funding by the ICAR to Visva Bharati, Sriniketan.

During IX Plan (1997-2002), X Plan (2002-2007),

XI plan (2007-2012) and XII plan (2012-17), the total

expenditure incurred under AICRP-WC was 823.79,

1696.57, 3548.78 and 4007.26 lakhs, respectively.

During XII Plan (2012-17), four AICRP on Weed

management centres University of Agricultural

Sciences, Dharwad; Chandra Shekhar Azad University

of Agriculture & Technology, Kanpur; Swami

Keshwanand Rajasthan Agricultural University,

Bikaner, Vasantrao Naik Marathwada Krishi

Vidyapeeth, Parbhani and Visva-Bharati, Sriniketan

were closed and new centers at Maharana Pratap

University of Agriculture and Technology, Udaipur;

University of Agricultural Sciencies, Raichur; Dr.

Panjabrao Deshmukh Krishi Vidyapeeth, Akola; Bidhan

Chandra Krishi Viswavidyalaya, Kalyani; Sher-e-

Kashmir University of Agricultural Sciences and

Technology, Jammu and Central Agricultural

University, Pasighat by redeployment of existing

manpower were opened. As per the approval of SFC

(2017-20), another six coordinating centres (NDUAT,

Faizabad;

`

`

`

viz.

CAU, Pasighat; RAU, Pusa; BAU, Ranchi;
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Regular Centre

1 CSKHPKV, Palampur

2 CCSHAU, Hisar

3 GBPUAT, Pantnagar

4 PAU, Ludhiana

5

6

MPUAT, Udaipur

7

8

RVSKVV, Gwalior

9

10

11

BCKV, Kalyani

12

AAU, Anand

13

IGKV, Raipur

14

OUAT, Bhubaneswar

15

AAU, Jorhat

16

PDKV, Akola

17

PJTSAU, Hyderabad

TNAU, Coimbatore

KAU, Thrissur
UAS, Bengaluru

SKUAST, Jammu

Volunteer Centres
i SKUAST, Kashmir

ii SVBPAUT, Meerut

iii BAU, Sabour (Bihar)

iv PAJNCOA & RI Punducherry

v ICAR-CARI, Port Blair
vi UAS, Dharwad

vii BUAT, Banda
viii ANGRAU, Guntur

6

7

8

9

10

11

12

13

14

15

16

17

UAS Dharwad

vii BUAT, Banda

viii ANGRAU, Guntur

DBSKKV, Dapoli and UAS, Raichur) were closed w.e.f.

1.4.2018.

The coordinating unit of the project was located

initially at Central Rice Research Institute, Cuttack, and

shifted to National Research Centre for Weed Science

in 1989. Later in 2009, NRC for Weed Science was

upgraded to Directorate of Weed Science Research.

During XII Plan (2012-17), it has renamed as

“Directorate of Weed Research” and “AICRP on Weed

Control” was renamed as “AICRP on Weed

Management”.

To conduct location-specific research for

developing appropriate weeds management

technologies.

To demonstrate the weed management

technologies through on-farm adaptive trials.

To survey and surveillance of weed flora,

mapping their distribution, ecology and

habitat.

1.2 Mandate

1.3 Objectives

l

l

l

l

l

l

l

l

l

l

l

To evaluate new herbicides and working out

the residual effect on non-targeted organisms.

To work out effective and economic weed

management modules for f ie ld and

horticultural crops and in different aquatic

situations.

To study biology and control of problem weeds

including aquatic and parasitic weeds.

To study long-term residual and cumulative

effects, if any, of herbicides.

To standardize techniques for herbicide

residues in soil, water and food chain.

To carry out basic research at different centres

having adequate laboratory facilities for

rendering support to adaptive research.

To test available tools/ implements for weed

management under various agro-ecosystems.

To transfer weed management technologies on

farmers' fields through OFT and FLDs their

impact assessment and training.



Annual Report 2018 - 19

3

2. STAFF POSITION AND EXPENDITURE

AICRP on Weed Management is presently under

operation in 17 State Agricultural Universities in 17

different states of the country and represent diverse

agro-ecological regions. Altogether, 34 scientists of

different disciplines (Agronomy, Residue Chemistry

and Taxonomy) are working in inter-disciplinary mode.

Besides 17 main centres, 8 volunteer centres are also in

operation. The details of staff position and funds

allocated in the financial year 2018-19 are as below:

Centre Scientific Technical Driver

Sanctioned Filled Sanctioned Filled Sanctioned Filled

PAU, Ludhiana 2 2 1 1 - -

UAS, Bengaluru 2 2 1 1 1 1

RVSKVV, Gwalior 2 2 1 1 - -

GBPUAT, Pantnagar 2 2 1 1 - -

CSKHPKV, Palampur 2 1 1 1 1

AAU, Jorhat 2 2 1 1 1 1

AAU, Anand 2 2 1 1 1 1

TNAU, Coimbatore 2 2 1 1 1 1

KAU, Thrissur 2 1 1 1 1 1

OUAT, Bhubaneswar 2 2 1 1 1 1

PJTSAU, Hyderabad 2 2 1 - 1 -

CCSHAU, Hisar 2 2 1 - - -

IGKVV, Raipur 2 2 1 1 - -

PDKV, Akola 2 2 1 1 - -

MPUAT, Udaipur 2 2 1 - - -

SKUAST, Jammu 2 2 1 1 - -

BCKV, Kalyani 2 2 1 1 - -

Total 34 33 17 14 08 07

2

Staff position at different coordinating centres during 2018-19
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Funds released to different coordinating centres during the financial year 2018-19

(   in lakh)`

S
N

Centre name

Grant in aid
Capital

Grant
in aid
Salary

Grant in aid General Grant
total

ICAR
share

Capital SCSP Salary TA Recurring
Miscellaneous
expense Other

item
SCSP Total

1 PAU, Ludhiana 0.00 0.00 65.94 0.30 3.70 1.80 0.00 5.80 71.74

2 UAS, Bengaluru 0.00 0.00 68.13 0.30 3.64 1.80 0.00 5.74 73.87

3 RVSKVV, Gwalior 0.00 0.00 59.01 0.30 3.10 1.80 0.00 5.20 64.21

4 GBPUAT, Pantnagar 0.00 0.00 40.22 0.30 3.48 1.80 0.00 5.58 45.80

5 CSKHPKV, Palampur 0.00 2.54 124.11 0.65 3.23 1.80 2.53 8.21 134.86

6 AAU, Jorhat 0.00 2.53 87.79 0.30 3.90 1.80 2.53 8.53 98.85

7 AAU, Anand 0.00 0.00 49.02 0.30 3.59 1.80 0.00 5.69 54.71

8 TNAU, Coimbatore 0.00 0.00 106.42 0.30 3.05 1.80 0.00 5.15 111.57

9 KAU, Thrissur 0.00 0.00 114.50 0.30 3.74 1.80 0.00 5.84 120.34

10 OUAT, Bhubaneswar 0.00 0.00 59.73 0.37 3.87 1.80 0.00 6.04 65.77

11 PJTSAU, Hyderabad 0.00 0.00 78.51 0.30 4.47 2.30 0.00 7.07 85.58

12 CCSHAU, Hisar 0.00 0.00 42.96 0.49 3.61 1.80 0.00 5.90 48.86

13 IGKV, Raipur 0.00 0.00 66.54 0.47 1.90 1.80 0.00 4.17 70.71

14 PDKV, Akola 0.00 0.00 54.41 0.75 3.27 2.30 0.00 6.32 60.73

15 BCKV, Kalyani 0.00 2.53 29.01 0.37 3.37 2.30 2.52 8.56 40.10

16 MPUAT, Udaipur 0.00 0.00 30.05 0.51 3.86 1.80 0.00 6.17 36.22

17 SKUAST, Jammu 0.00 0.00 37.85 0.45 3.87 2.30 0.00 6.62 44.47

UAS, Raichur * 0.00 0.00 17.33 0.00 0.00 0.00 0.00 0.00 17.33

PC, Unit, Jabalpur 1.38 0.00 0.00 0.00 2.74 4.20 0.00 6.94 8.32

Total ICAR share 1.38 7.60 1131.53 6.76 62.39 36.80 7.58 113.53 1254.04

* Closed w.e.f. 1 April, 2018st
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3. RESEACH ACHIEVEMENTS

WP 1 Development of sustainable weed

m a n a g e m e n t p r a c t i c e s i n

diversified cropping systems

WP 1.1 Weed management in different

c r o p p i n g s y s t e m s u n d e r

conservation agriculture systems

WP 1.1.1 Weed management in rice-based

cropping systems

Cooperating centres:

OUAT, Bhubaneswar; CCSHAU; Hisar; PJTSAU;

Hyderabad; SKUAST; Jammu; PAU; Ludhiana,

GBPUAT; Pantnagar; BCKV; Kalyani; AAU; Jorhat and

UAS; Bengaluru.

Treatment details:

Treatments Kharif Rabi Summer
Tillage and residue management
T1 CT (Transplanted) CT -
T2 CT (Transplanted) ZT ZT
T3 CT (Direct-seeded) CT ZT
T4 ZT (Direct-seeded) ZT ZT
T5 ZT (Direct-seeded)+R ZT+R ZT
Weed management
W1 Recommended herbicide
W2 IWM (herbicide+manual weeding)
W3 Weedy check or one hand weeding

CT: Conventional tillage (3-4 harrowing/cultivation),
ZT: No-tillage, opening of the slice for placing seeds/fertilizers leaving inter-row undisturbed,
R: Previous crop residues, IWM: Integrated weed management

OUAT, Bhubaneswar

Weed management in rice- maize-cowpea under

conservation agriculture systems

In rice, the weed flora during was

comprised of

among grassy weeds,

arsilea ,

among broadleaved weed and

C. C. and

among sedges. At 60 DAP, ZT (direct seeded)-ZT-ZT

system had recorded 45.5% higher weed dry biomass

(47.2 g/m ) over CT (transplanted)–CT system (32.5

g/m ). Rest of the treatments had significantly lower

weed dry biomass. However, their effect was less in

relation to CT (transplanted)-CT system.

Among weed management practices,

application of butachlor 1.5 kg/ha followed by one

hand weeding (IWM) recorded fewer weeds, but dry

Kharif

Echinochloa crus-galli, E. colona, Paspalum

scorbiculatum, Cynodon dactylon,

M quadrifolia Alternanthera sessilis, Ludwigia

parviflora Cyperus

difformis, iria, rotundus Fimbristylis miliacea,

2

2

biomass was lower in butachlor 1.5 kg/ha applied plots

to the tune of 33% and IWM (29.6%) over one hand

weeding (38.5 g/m ). The grain yield and gross return

were statistically at par with different tillage system.

However, the highest grain yield (3.70 t/ha) and gross

return ( 53 × 10 /ha) were obtained with IWM followed

by recommended herbicide and lowest grain yield and

return obtained in one hand weeded plots. It was also

noticed that the composition of the weed seed bank in

ZT was dominated with grasses (60%) followed by

broad-leaved weeds (24%) and sedges (16%) and the

corresponding values in CT were 54, 32 and 14%,

respectively.

In maize, experimental field was

comprised with 60% grassy weeds (

and followed

by 25% broad-leaved weeds ( ,

and and lowest by 15%

2

3
`

Rabi

Panicum repens,

E. crus-galli, E. colona, Leptochloa chinensis, P.

scrobiculatum Dactyloctenium aegyptium)

M. quadrifolia, A. sessilis L.

parviflora Sphenoclea zeylanica)
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sedges ( , and ). It was

noticed that there was a decrease in different categories

of weeds since the beginning of the experiment (i.e.

2013). At 60 DAS, ZT(DSR)+R-ZT+R-ZT recorded the

lowest weed density (25.8 no./m ) followed by

ZT(DSR)-ZT+R-ZT (33.5 no./m ), whereas the highest

density recorded in CT(trans)-CT-ZT. It showed that

the retention of crop residue significantly reduced the

weed density thereof weed dry biomass. However, the

grain yield was higher with CT (transplanting)-ZT-ZT

system (4.52 t/ha) whereas, ZT(DSR)-ZT+R-ZT system

resulted in the lowest grain yield and the yield

reduction by 24.7% over CT-CT system. Among weed

management prac t i ces , the IWM pract i ce

(pendimethalin 1.0 kg/ha with one manual weeding)

recorded significantly the lowest weed density (17.9

no./m ) and highest grain yield (4.12 t/ha) as compared

to sole recommended herbicide application

pendimethalin 1.0 kg/ha (34.1 no./m and 3.93 t/ha,

respectively) and one hand weeding (74.2 no./m and

2.45 t/ha, respectively). The practice of IWM, however,

reduced the weed density by 75.9% over one hand

weeding.

In summer 2018, ZT(Direct)-ZT+R-ZT

recorded the highest cowpea pod yield (42.3 t/ha)

followed by ZT(Direct)+R-ZT+R-ZT+R (39.7 t/ha). The

lowest yield recorded with CT-CT-ZT system (31.8

t/ha). At 60 DAS, recommended herbicides had the

C. difformis C. iria C. rotundus

i.e.

2

2

2

2

2

lowest weed density and dry biomass followed by

IWM. The higher weed density and dry biomass were

recorded with hand weeding. However, higher pod

yield harvested with IWM (49.2 t/ha) followed by

recommended herbicide (44.3 t/ha). The floristic

composition of weed seed bank before the rice was

dominated with grasses (56%) followed by broad-

leaved weeds (32%) and sedges (12%). The dominant

grasses were , , ,

and . The major broadleaf

weeds were ,

and . Among sedges, ,

and were dominated. The weed densities

were conspicuously higher in hand weeding plots (217

and 245 no./m ). Application of herbicides with manual

weeding reduced the weed densities by 42.5% over sole

herbicide application. The establishment method CT to

rice and ZT+R in maize and ZT in cowpea produced the

highest REY of 13.4 t/ha. But the application of

butachlor + hand weeding (IWM) to rice and

pendimethalin to maize of ZT+R with one hand

weeding and ZT with cowpea recorded the highest B:C

ratio (3.5).

During 2017-18, was the

E. colona D. aegyptium D. ciliaris Eleusine

indica Sporobolus diander

Ludwigia parviflora Alternanthera sessilis,

Cleome viscosa C. rotundus C. iria

F. miliaceae

Rabi Phalaris minor

2

CCSHAU, Hisar

Weed management in conservation agriculture

systems in rice-wheat cropping system

K
ha

ri
f

(R
ic

e)

R
ab

i
(W

h
ea

t)

Density of weeds (No./m2) Grain yield (t/ha)

P
. m

in
or

(w
h

ea
t)

E
. c

ru
s-

ga
ll

i
(r

ic
e)

D
. a

eg
yp

ti
u

m
(r

ic
e)

2015-16 2016-17 2017-18

R
ic

e 
(C

S
R

30
)

W
h

ea
t

(H
D

29
67

)

R
ic

e 
(C

S
R

30
)

W
h

ea
t

(H
D

29
67

)

R
ic

e 
(C

S
R

30
)

W
h

ea
t

(W
H

11
05

)

ZT (DSR)+ residue ZT+ residue 3.26(9.7) 3.20(9.3) 10.87(117.3) 3.38 5.40 2.17 5.51 2.72 6.49

ZT (DSR) ZT+ residue 2.94(7.7) 2.75(6.7) 10.10(101.3) 3.37 5.42 2.18 5.48 2.64 6.26

CT (DSR) CT 5.62(30.7) 7.45(54.7) 5.24(26.7) 3.33 5.35 2.16 5.40 2.80 6.41

CT (PTR) ZT 4.04(15.3) 3.00(8.0) 1.00(0.0) 3.42 5.12 2.45 5.18 3.08 6.28

CT (PTR) CT 4.51(19.3) 1.00(0.0) 1.00(0.0) 3.41 5.15 2.64 5.15 3.12 6.10

LSD (P=0.05) 0.54 0.54 0.91 NS NS 0.17 0.23 0.16 NS

Table 1.1.1.1 Effect of conservation agriculture treatments in the rice-wheat system at RRS, Karnal (2015-16 to 2017-18)
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dominant weed in wheat. Under unweeded situations,

the emergence of was low under ZT wheat

with residues (7.7-9.7 no./m ) as compared to ZT/CT

wheat without residues (15.3-30.7 no./m ). Grain yield

of wheat after ZT/CT-DSR (6.27-6.50 t/ha) was higher

than after conventional PTR (6.11-6.28 t/ha)

. Based on three years of study, it may be

concluded that was the dominant weed in

wheat and in rice. The emergence of weeds

in rice was higher under DSR than PTR. Grain yield of

rice under DSR was similar/ lower than CT-PTR.

However, system yields of DSR based rice-wheat were

similar/ higher to PTR based rice-wheat system due to

higher grain yield of wheat (0.2-0.3 t/ha) after ZT/CT-

DSR than after conventional PTR. In another

experiment initiated in 2018 under puddle

transplanted rice-wheat cropping system, where rice

grain yield was recorded by 6.3-6.4 t/ha.

P. minor

P. minor

Echinochloa

2

2

(Table

1.1.1.1)

PJTSAU, Hyderabad

Weed management in rice-maize-green manure

cropping system under conservation agriculture

(

In 2018, the experimental area at 60 DAS

was comprised with weed flora of

spp. In aerobic

rice, a slight reddening of rice seedlings was noticed

with the application of bispyribac sodium at 25 g/ha

on 15 DAS (2-3 weed leaf stage) but soon recovered.

The lowest weed density was observed with

conventional transplanted rice CT) and was followed

by CT (DSR), ZT and ZT+R treatments sown under the

aerobic system, inturn CT (DSR) treatment recorded

lower weed density than ZT and ZT+R were on par

with each other at all the stages. At 30 DAT/60 DAS, CT

(transplanted) caused the lowest and at par dry

biomass/m at these days and were significantly

superior compared to CT (DSR), ZT and ZT+R tillage

practices and inturn CT (DSR), lower weed dry matter

over ZT and ZT-R. A similar trend was observed at 60

Kharif

Alternanthera

paranychioides, Digera arvensis, Cyanotis axillaris,

Echinochloa colona, Corchorus tridens Eclipta alba,

Cyperus rotundus, Euphorbia geniculata, Dinebra

retroflexa, Parthenium hysterophorus, Trianthema

portulacastrum Physalis minima, Merremia emarginata,

Celosia argentia, E. cruss-galli, Paspalum

,

,

-1

2

DAS. IWM practice at 30 and 60 DAS recorded

significantly lower weed dry biomass but inturn it were

on par with chemical control and these two treatments

significantly superior over unweeded control. At any of

the crop growth stages interaction between tillage and

weed management practice was not found significant.

More productive tillers, grains/panicle and test

weight were noticed with CT transplanted and were

significantly superior over CT, ZT and ZT+R treatments

sown under the aerobic system (DSR) and were at par

with each other, out of all the tillage. CT transplanted

recorded more grain (5.54 t/ha), straw yield (8.66 t/ha)

and B:C (2.2) which did not differ significantly with CT

transplanted, and these were followed by CT, ZT and

ZT+R sown under aerobic system (DSR) with on par

grain and straw yield. Increased yield in CT

transplanted was reflected in terms of lower weed index

values. Significantly more grain and straw yield were

obtained with IWM practice (3.84 and 5.60 t/ha,

respectively) followed by chemical treatment. The

lowest grain and straw yield recorded with unweeded

control (1.83 and 2.54 t/ha, respectively).

In maize during 2017-18 at 30 DAS, the

of experimental field consisted of

among sedges

and among grasses

and

sp. sp. and

among the broadleaved

weeds However, in addition to these weeds,

at 60 DAS,

at 90 DAS, and

at harvest were recorded in maize.

Weed density at various stages showed no

significant effect with respect to tillage and crop residue.

However, significantly lower weed density observed

with IWM practice at all the growth stages and was on

par with the chemical method. At 30 DAS, significantly

low weed dry biomass (4.42 g/m ) was noticed in

maize with CT compared to ZT under both systems of

rice establishment (TPR & DSR) during were

comparable with each other. This was followed by CT of

Rabi

C. rotundus

D. retroflexa, E crus-galli, E. colona,

Cynodon dactylon Paspalum distichum

P. hysterophorus, A. paranychioides, Melilotus alba, T.

portulacastrum, D. muricata, Eclipta alba, Spilanthes

acmella , Sonchus Aeschynomene

Cardiospermum helicacabum

.

Amaranthus viridis, Amaranthus polygamus, Aacalypha

indica Dactyloctenium aegyptium, Portulaca

oleracea Euphorbia geniculata Cyanotis

axillaris Rabi

Rabi

Kharif

weed flora

.,

2
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Rabi

Rabi

Kharif

Kharif

maize sown under ZT and inturn this was

significantly superior over maize grown after DSR

(10.91 g/m ) during . A similar trend was recorded

at 90 DAS, whereas, at 60 DAS there was no significant

difference observed. Weed management practices were

significant only at 60 and 90 DAS, IWM recorded the

lowest weed dry biomass over unweeded control.

The effect of tillage was significant on cob

length, cob girth and test weight. ZT proved better as it

increased cob length and cob girth significantly over

CT irrespective of the system of rice establishment in

. Residue management had no significant effect

under any of the tillage. But test weight was

significantly higher in CT than ZT. However, more

grain yield was obtained with CT under DSR (6.17

t/ha) condition and was on par with CT sown under

2

TPR (6.01 t/ha) followed by ZT. The stover yield was

not influenced by tillage practices. Among weed

management, IWM (atrazine 1000 g/ha + paraquat 600

g/ha HW at 40 DAS) was significantly superior in

producing better yield attributes and yield (6.21t/ha)

but it was on par with chemical method of weed control

(atrazine 1000 g/ha + paraquat 600 g/ha 2, 4-D 1000

g/ha at 20-25 DAS). The economic parameters are

presented in . The highest rice equivalent

yield of rice-maize cropping system was recorded

under CT-CT (11.9 t/ha) followed by ZT (11.2 t/ha),

even though more cost of cultivation incurred towards

CT, due to the realization of more yield under

conventional system over direct seeded aerobic rice.

Among weed management, IWM recorded 10.27 t/ha

followed by chemical weed management (9.48 t/ha).

fb

fb

Table 1.1.1.2

Treatment Weed dry
biomass (g/m2) at

90 DAS

Grain
yield
(t/ha)

Straw
yield
(t/ha)

COC
(  /ha)`

GR
(  /ha)`

NR
(  /ha)`

B:C ratio

Tillage

CT (Transplanted)-CT 3.52(11.3) 6.22 7.61 37,250 1,13,356 76,106 3.04

CT (Transplanted) ZT 3.45(10.9) 5.53 6.13 33,640 1,00,266 66,626 2.98

CT (Direct seeded) CT 3.60(11.9) 6.37 8.83 37,255 1,17,198 79,943 3.15

ZT (Direct seeded) ZT 3.35(10.2) 4.27 6.70 33,645 79,441 45,796 2.36

ZT(Direct seeded) + R-1 ZT+R 3.81(13.5) 5 38 7.46 33,642 99,042 64,500 2.94

LSD (P=0.05) 3.68 1.09 2.22
Weed management

Chemical 9.39(87.1) 5.92 7.67 34 565 1,08,409 73,844 3.14

IWM 8.53(71.7) 6.41 8.45 35,460 1,17,470 82,010 3.31

Unweeded control 14.11 (197.9) 4.34 6.22 31,464 80,019 4,855 2.54

LSD (P=0.05) 2.01 0.65 1.17

Figures in parenthesis are orginal value,   WC: cost of cultivation   GR: Gross return, NR: nutrition.

SKUAST, Jammu

Weed management in rice-wheat-green gram

cropping system under conservation agriculture

,

During 2017-18, the wheat field was

comprised of spp., spp

and spp There was significantly lower grassy,

broad-leaved, total weed density and weed biomass

recorded in ZT-wheat+residue plots as compared to

CT-wheat and ZT-wheat. The density of

spp. ,

Rabi

Phalaris minor, Medicago Rumex .,

Ranunculus arvensis Anagalis arvensis Melilotus indica

Vicia .

Phalaris minor,

Rumex , Ranunculus arvensis Anagallis arvensis

,

,

Melilotus indica

Medicago

and other weeds were lower in ZT-

wheat+residue plots as compared to CT-wheat and ZT-

wheat. However, density of spp. significantly

lower in CT-wheat as compared to ZT-wheat (with and

without residue). The highest grain and straw yields

were recorded in ZT+R (4.2 and 6.1 t/ha, respectively);

however, lowest grain yield and straw yields were

recorded with ZT-wheat without residue (3.8 and 5.4

t/ha, respectively). The highest B:C ratio was recorded

in ZT-wheat+R.

Among the weed management treatments, all

the weed management treatments recorded

Table 1.1.1.2 Influence of tillage and weed management practices on weed dry biomass, yield and economics of

maize in rice – maize-green manure cropping system ( 2017-18)

rabi

Rabi,
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significantly lower weed density and weed biomass as

compared to weedy check. The IWM (sulfosulfuron +

metsulfuron 30+2 g/ha at 30 DAS HW at 45 DAS)

recorded significantly lowest density and biomass of

weeds as compared to weedy check and herbicidal

treatment (sulfosulfuron + metsulfuron 30+2 g/ha at

30 DAS). The significant interactions were found

between tillage and weed management treatments

with respect to weed density and weed biomass at 60

DAS and at harvest ( ).

T h e i n t e g r a t e d w e e d m a n a g e m e n t

(sulfosulfuron + metsulfuron 30+2 g/ha at 30 DAS

fb

fb

Table 1.1.1.3

HW at 45 DAS) recorded significantly higher panicles

spikes (488/m ), grain and straw yields (4.6 and 6.7

t/ha, respectively) of wheat as compared to weedy

check and herbicidal treatment (sulfosulfuron +

metsulfuron 30+2 g/ha at 30 DAS). The highest B: C

ratio was recorded in integrated weed management

(sulfosulfuron + metsulfuron 30+2 g/ha at 30 DAS

HW at 45 DAS). The non-significant interaction was

found between tillage and weed management

treatments with respect to growth, yield attributes and

yield of wheat.

fb

2

Table 1.1.1.3 Effect of tillage and weed management practices on weed biomass in wheat ( -2017-18)Rabi

Treatments
Weed biomass (g/m2) at 60 DAS Weed biomass (g/m2) at harvest

Grain
yield
(t/ha)

Grassy BLWs Total WCE Grassy BLWs Total WCE

Tillage and residue management

TRM 1
4.48

(19.1)
5.98

(34.8)
7.41

(53.9)
58.5

7.20
(50.9)

8.33
(68.3)

10.9
(119.2)

59.9 4.0

TRM 2
4.28

(17.3)
6.52

(41.4)
7.73

(58.8)
58.7

6.99
(47.9)

8.89
(78.0)

11.2
(125.9)

60.2 3.8

TRM 3
4.41

(18.4)
5.78

(32.4)
7.20

(50.8)
58.6

7.02
(48.3)

7.94
(62.0)

10.5
(110.3)

60.1 4.1

TRM 4
3.21
(9.3)

4.70
(21.0)

5.60
(30.3)

60.7
5.30

(27.0)
6.82

(45.4)
8.5

(72.5)
60.7 4.2

TRM 5
3.16
(8.9)

4.54
(19.6)

5.44
(28.6)

61.0
5.20

(26.0)
6.36

(39.3)
8.1

(65.4)
60.4 4.2

SEm ± 0.07 0.11 0.08 0.10 0.11 0.11 0.1

LSD (p=0.05) 0.22 0.35 0.26 81.7 0.33 0.37 0.35 83.0 NS
Weed management

Herbicide
2.78
(6.7)

3.83
(13.6)

4.63
(20.3)

0.0
4.69

(20.9)
4.68

(20.9)
6.55

(41.9)
0.0 4.3

IWM 1.49
(1.21)

1.91
(2.6)

2.20
(3.8)

58.5
1.75
(2.0)

2.20
(3.8)

2.63
(5.9)

59.9 4.6

Weedy 6.08
(35.9)

8.62
(73.3)

10.5
(109.3)

58.7
9.90

(97.0)
12.3

(151.2)
15.7
(248.3)

60.2 3.29

SEm ± 0.05 0.04 0.05 0.08 0.07 0.08 0.06

LSD (P=0.05) 0.14 0.12 0.13 0.24 0.19 0.24 0.19

Interaction S S S S S S NS

Data were subjected to square root transformation             . Original values are in parenthesis

During 2018, the study area was

comprised of spp., and

amongst grassy weeds;

Kharif

Echinochloa Cynodon dactylon

Digitaria sanguinalis

Alternanthera philoxeroides, Caesulia axilaris, Phyllanthus

niruri Physalis minima

Cyperus

Dactyloctenium aegyptium Ammannia baccifera

Commelina benghalensis

and amongst broad-leaved weeds

and spp. were mainly infested in rice. Other

weeds like

and were also recorded.

,

TRM 1 TRM 2 TRM 3CT (transplanted)-CT (wheat), CT (transplant)- ZT (wheat-ZT (greengram), CT(direct-seeded)-CT-wheat-ZT
(greengram,TRM 4 TRM 5ZT (direct-seeded)-ZT (wheat)+R-ZT (greengram), ZT (direct-seeded)+R-ZT+R (wheat)-ZT(greengram) R
Crop residue).

1+X
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Among the tillage and residue management

treatments significantly lower grassy, broad-leaved,

sedges, total weed density and weed biomass were

recorded in transplanted rice as compared to ZT-

DSR+residue, ZT-DSR and CT-DSR.

and were significantly

higher in transplanted rice as compared to DSR either

under ZT and CT. However, density of

and were significantly higher in

DSR either under ZT and CT as compared to

transplanted rice. A significantly higher number of

panicles, grain and straw yield were recorded in

transplanted rice as compared to ZT-DSR+R, ZT-DSR,

and CT-DSR ( ). The number of

grains/panicle and test weight were found to be non-

significant among different tillage and residue

management treatments.

Alternanthera

philoxeroides Caesulia axillaris

Phyllanthus

niruri Physalis minima

Table 1.1.1.4

Among the weed management treatments, all

the weed management treatments recorded

significantly lower weed density and weed biomass as

compared to weedy check. The IWM (herbicide + one

hand weeding) recorded significantly lowest density

and biomass of weeds as compared to weedy check and

herbicidal treatment. The significant interaction was

found between tillage and weed management

treatments with respect to weed density and weed

biomass. IWM (herbicide+one hand weeding) recorded

significantly higher panicles/m and grain and straw

yield of rice as compared to weedy check and herbicidal

treatment.

Amongst all the tillage and residue and weed

management combinations, highest net returns and B:

C ratio was recorded in ZT-DSR+R and IWM treatment

combination.

2

Table 1.1.1.4 Effect of tillage and weed management practices on weed biomass in rice ( -2018)Kharif

Treatment Weed biomass  (g/m2) at 60 DAS/DAT WCE
(%)

Grain yield
(t/ha)

Straw yield
(t/ha)

B:C

Grassy BLWs Sedges Total

Tillage

TRM 1
3.96

(14.7)
2.98
(7.8)

2.97
(7.8)

5.61
(30.4)

53.5 4.11 5.26
1.93

TRM 2
4.03

(15.3)
3.08
(8.5)

2.99
(7.97)

5.72
(31.7)

52.9 4.02 5.07
1.86

TRM 3
6.52

(41.5)
3.95

(14.5)
4.37

(18.1)
8.68

(74.2)
56.7 3.30 4.24

1.50

TRM 4
6.84

(45.7)
3.99

(14.9)
4.89

(22.9)
9.20

(83.6)
56.3 2.87 3.65

1.30

TRM 5
6.04

(35.5)
3.46

(10.9)
4.12

(15.4)
7.96

(62.4)
58.5 3.48 4.52

1.76

SEm ± 0.13 0.02 0.07 0.11 0.12 0.22

LSD (P=0.05) 0.42 0.08 0.24 0.37 0.39 0.72

Weed management

Herbicide
4.75

(21.6)
2.71
(6.3)

2.72
(6.4)

5.94
(34.3)

71.6 4.12 5.26
2.14

IWM
2.07
(3.3)

1.07
(0.1)

1.86
(2.4)

2.62
(5.8)

95.1 4.49 5.81
2.19

Weedy
8.23

(66.8)
5.35

(27.6)
5.99

(34.8)
11.41

(129.3)
0.00 2.01 2.57

0.69

SEm ± 0.06 0.04 0.04 0.06 0.07 0.12

LSD (P=0.05) 0.18 0.12 0.13 0.17 0.21 0.37

Interaction S S S S S S

Data were subjected to square root transformation X+1. Original values are in parenthesis√
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PAU, Ludhiana

Weed management in rice-wheat-green manure

cropping system under conservation agriculture

During 2017-18 in wheat, study area was

comprised more with and

, whereas less number of

and were recorded. Among

tillage and residue management, CT-wheat following

CT-DSR recorded significantly more density and

biomass of than all other tillage and residue

management treatments at 30 and 60 DAS.

was observed in wheat grown in

continuation with DSR. ZT wheat with residue

retention, following ZT-DSR, recorded the lowest

density of all weed plants. Among weed control,

recommended herbicide and IWM significantly

reduced weed density and biomass than weedy check.

Interaction effects of tillage, residues and weed

management were significant for seed bank of ,

and . This year, the highest numbers

of were observed in ZT wheat plus where

Rabi

Phalaris minor Rumex

dentatus Avena ludoviciana,

Coronopus didymus, Anagallis arvensis, Chenopodium

album Medicago denticulata

P. minor

A.

ludoviciana

P. minor

R. dentatus P. annua

P. annua

residues of only wheat were retained ( ).

Tillage and residue management exhibited a non-

significant effect on weed seed bank of and

Recommended herbicides and IWM recorded

significantly lower weed seed numbers than weedy

check. Lowest numbers of and seeds

were observed in wheat sown with CT following

transplanted rice.

Tillage and residue management treatments

gave statistically similar wheat grain yield and yield

attributes; ZT+R, following DSR+R, gave the highest

net returns and B:C ratio ( ). Among weed

control, IWM and herbicides recorded significantly

higher wheat grain yield and economic returns

compared to unweeded control; IWM recorded

significantly higher wheat grain yield while highest

economic returns were recorded with recommended

herbicides. At harvest residues of metribuzin and

clodinafop-propargyl, under recommended herbicide

and IWM treatments were below detectable limit (<0.05

µg/g) in soil and wheat grains.

Table 1.1.1.5

Table 1.1.1.6

A. arvensis C.

album.

A. arvensis P. annua

Table 1.1.1.5 Effect of tillage, residue and weed management on weed seed bank in wheat ( 2017-18)Rabi

Treatment No. of seeds/m2 up to the depth of 15 cm

P. minor R. dentatus A. arvensis C. album P. annua

Tillage and residue management

TRM1 22.8 (552) 19.4 (381) 13.7 (198) 13.9 (198) 19.1 (368)

TRM2 18.6 (368) 22.3 (566) 15.4 (240) 1.0 (0) 28.6 (990)

TRM3 20.3 (425) 18.6 (354) 16.2 (269) 13.9 (201) 30.6 (1117)

TRM4 16.8 (314) 24.5 (622) 15.4 (240) 12.6(162) 44.2 (2602)

TRM5 22.3 (537) 23.3(566) 17.6 (325) 14.7 (226) 34.1 (1230)

SEm± 0.41 0.33 0.34 0.83 0.46

LSD (P=0.05) 1.34 1.08 1.11 2.70 1.49

Weed management

W1 18.3 (340) 20.6 (433) 15.5 (246) 10.7 (139) 25.3 (679)

W2 15.1 (231) 17.0 (290) 12.9 (170) 10.5 (138) 20.2 (416)

W3 27.2 (747) 27.4 (770) 18.6 (348) 12.5 (195) 48.4 (2690)

SEm± 0.29 0.29 0.42 0.56 0.31

LSD (P=0.05) 1.50 1.39 1.24 NS 0.70

Interaction LSD(P=0.05) S S NS NS S

Data subject to square root transformation; Figure in parentheses are means of original values.

TRM 1 TRM 2-

TRM 3 -

TRM 4- TRM 5 -

- Puddled transplanted rice - Conventional till (CT) Wheat-ZT (green manure), Puddled transplanted rice - CT (wheat)
with rice residue - ZT (green manure), Puddled transplanted rice - ZT (wheat) with rice residue on surface -  ZT (green
manure), ZT (transplanted) - ZT + R (Wheat) - ZT (Green manure), ZT (direct-seeded) + R - ZT (wheat) + R - ZT
(green manure).
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Table1.1.1.6 Effect of tillage, residue and weed management on growth, yield and yield attributes of wheat and
economics of different treatments ( 2017-18).Rabi

Treatment

Effective
tillers

(No./m )
2

Spike
length
(cm)

Wheat
grain
yield
(t/ha)

Biolo-
gical
yield
(t/ha)

Nutrient depletion
at harvest (kg/ha)

Variable
cost

(  /ha)`

Gross
returns
(  /ha)`

Net
returns
(  /ha)`

B:C
ration

N P K

Tillage and residue management

TRM1 305.9 12.4 3.39 8.9 6.0 0.8 9.1 39,431 55,984 16,554 1.4

TRM2 296.0 12.4 3.23 8.6 8.3 1.1 12.6 34,618 53,377 18,760 1.5

TRM3 318.1 12.6 3.97 10.4 4.8 0.6 7.3 39,431 65,637 26,206 1.7

TRM4 319.6 12.5 4.03 10.5 5.3 0.7 8.0 34,618 66,561 31,943 1.9

TRM5 327.0 12.5 4.21 10.9 3.8 0.5 5.7 34,618 69,547 34,930 2.0

Sem ± 6.1 0.1 0.17 0.40 - - - - - - -

LSD(P=0.05) 20.0 NS 0.56 1.31 - - - - - - -

Weed management

W1 341.0 12.5 4.57 12.5 1.5 0.2 2.2 32,985 74,327 41,343 2.2

W2 353.7 12.6 4.71 12.5 0.3 0 0.4 44,723 76,683 31,961 1.7

W3 245.3 12.4 2.02 5.5 15.2 2.0 23.0 31,923 32,841 918 1.0

SEm ± 6.3 0.1 0.07 0.6 - - - - - - -

LSD(P=0.05) 24.7 NS 0.27 0.2 - - - - - - -

Interaction LSD NS NS NS NS - - - - - - -

In rice during 2018,

and amongst grassy weeds and

and amongst broadleaf weeds infested

the crop. In transplanted rice of establishment method,

tillage and residue management, statistically similar

population and biomass of grasses and broadleaf

weeds were observed at 60 DAT and at harvest. Among

weed control, IWM recorded significantly lower

population and dry biomass of grasses and

broadleaved weeds as compared to recommended

herbicides and unweeded control. Among six weeds

i.e. ,

were major weeds and

and were added in weed seed bank

Kharif Echinochloa colona

E. crus-galli Eclipta alba

Digera arvensis

E. crus-galli E. colona, Dactyloctenium aegyptiacum,

Trianthema portulacastrum

Ischaemum Cyperus

during 2018 ( ). Lower numbers of

weed seeds were observed in both weed control

treatments as compared to unweeded control (

).

All the yield attributes and grain yield in PTR

were statistically similar. Rice crop growth, yield

attributes and grain yield under both weed control

treatments were significantly better than unsprayed

control. At harvest residues of pendimethalin and

bispyribac-sodium in soil and rice grains were below

the detectable limit. DHA activity decreased

significantly after 15 days of treatment as compared to

unsprayed control.

Kharif Table 1.1.1.7

Table

1.1.1.8
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Table 1.1.1.7 Effect of tillage, residue and weed management on weed density, biomass and nutrient depletion
at harvest in rice ( 2018).Kharif

Treatment

Weed population at harvest
(No./m2)*

Weed biomass (g/m2)
at harvest*

Yield attributes at harvest Grain
yield
(t/ha)

Biolo-
gical
yield
(t/ha)

E.
colona

E. crus-
galli

E.
alba

D.
arvensis

Grasses Broadleaves
Plant

height
(cm)

Effective
tillers

(No./m2)

Panicle
length
(cm)

Tillage and residue management

TRM1 2.1 (4) 1.5 (1) 1.5 (1) 1.1 (0) 11.7 (237) 3.1 (11) 76.2 247.7 22.2 4.53 11.3

TRM2 1.9 (4) 1.4 (1) 1.5 (1) 1.1 (0) 11.6 (236) 3.1 (11) 76.4 246.7 22.1 4.46 11.2

TRM3 2.2 (5) 1.5 (1) 1.5 (1) 1.1 (0) 11.6 (236) 3.1 (12) 76.6 247.2 22.1 4.49 11.3

TRM4 2.1 (4) 1.5 (1) 1.5 (1) 1.1 (0) 11.6 (236) 3.1 (12) 76.3 247.2 22.1 4.54 11.2

SEm ± 0.07 0.1 0.07 0.06 0.3 0.1 1.4 10.5 0.6 0.11 0.53

LSD
(P=0.05)

NS NS NS NS NS NS NS NS NS NS NS

Weed management

W1 3.4 (11) 1.9 (3) 1.9 (3) 1.2 (1) 25.2 (634) 5.1 (25) 73.6 206.7 22.2 3.68 9.4

W2 1.8 (3) 1.4 (1) 1.5 (1) 1.0 (0) 8.7 (75) 3.2 (9) 77.1 265.4 22.5 4.87 12.1

W3 1.0 (0) 1.0 (0) 1.0 (0) 1.0 (0) 1.0 (0) 1.0 (0) 78.5 268.8 22.7 4.97 12.3

SEm ± 0.1 0.04 0.04 0.04 0.4 0.1 1.1 10.8 0.3 0.15 0.10

LSD(P=0.05) 0.6 0.2 0.1 0.2 1.5 0.3 NS 42.3 1.1 0.59 0.41

Interaction
LSD NS NS NS NS NS NS NS NS NS NS NS

* Data subjected to square root transformation. Figures in parenthesis are means of original values.

Table 1.1.1.8 Effect of tillage, residue and weed management on weed seed bank in rice (K 2018)harif

Treatment
No. of seeds/m2 up to the depth of 15 cm

C. rotundus E. colona D. aegyptium T. portulacastrum E. crus-galli I. rugosum

Tillage and residue management

TRM1 604 188 327 171 335 114

TRM2 252 138 563 58 268 104

TRM3 339 115 600 188 338 148

TRM4 401 145 468 87 331 131

SEm± 15.6 12.3 24.1 8.7 7.4 5.9

LSD (P=0.05) 12.3 20.5 13.5 19.9 7.7 13.2
Weed management

W1 274 151 281 112 190 128

W2 365 112 462 129 272 87

W3 496 276 865 154 407 186

SEm± 19.2 7.9 11.6 6.6 11.5 9.7

LSD (P=0.05) 19.7 17.1 8.4 19.5 15.3 28.2

Interaction
LSD (P=0.05)

NS NS NS NS NS NS
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GBPUAT, Pantnagar

Weed management in rice-wheat- cropping

system under conservation agriculture

Sesbania

In wheat (2017-18) of

experimental plots were

and at 60 DAS and among them

dominant weed species were (47.7%),

(32.7%) and (9.5%).

CT with or without as well as TPR-ZT

along with recorded minimum density of

weeds. Higher density was observed in the

conventional system while significantly reduced in ZT-

DSR-wheat system along with . Whereas,

and density were found lowest

under CT DSR-wheat system along with .

, and density were

completely eliminated under CT and ZT-TPR-wheat

system along with and and

also got eliminated under ZT-DSR-wheat system

with . Among establishment systems, the

highest number of spikes/m and grain yield was

achieved with CT-DSR-wheat system along with

(ZT). The straw yield was observed

comparable to each other but numerically highest

weed composition

Pholaris minor, Medicago

denticulata, Polygonum plebeium, Cornopus didymus,

Melilotus indica, Chenopodium album, Vicia sativa, Rumex

acetosella, C. rotundus

M. denticulata P.

minor R. acetosella

Sesbania

Sesbania

P. minor

Sesbania M.

denticulata R. acetosella

Sesbania P.

plebejium M. indica C. rotundus

Sesbania C. rotundus M.

indica

Sesbania

Sesbania

2

straw yield (6.3 t/ha) was achieved in conventional

tillage DSR-wheat system along with (ZT)

( ).

The minimum population of all weed species was

obtained under IWM approach (recommended

herbicide one hand weeding) followed by ready-mix

herbicide (clodinafop + metsulfuron methyl) and both

the treatments reduced the population of weed species

over the weedy situation. IWM totally controlled the

density of all broad-leaved weeds, except

and and whereas, recommended herbicide

(clodinafop + MSM) completely controlled

and . Among weed management practices,

IWM practice obtained the highest number of spikes/m ,

number of grains/spike, 1000 grain weight, grain yield,

and straw yield and significantly superior to rest of the

practices. Among different establishment methods, the

highest net return and benefit-cost ratio of 65,434 and 3.0,

respectively was recorded in the plots, where, wheat was

sown in the DSR(CT)-wheat (CT)- (ZT)

incorporated as green manure system and TPR (CT)-

wheat (ZT) along with sesbania, while, within weed

management practices, integrated weed management

(Recommended herbicide one HW) recorded the

highest net return ( 72,469), while recommended

herbicide recordedthe highest B:C ratio (3.2).

Sesbania

fb

M. denticulata

R. acetosella

M. indica

C. rotundus

Sesbania

fb

Table 1.1.1.9

2

`

`

Table 1.1.1.9 Effect of establishment methods and weed management on weed dry weight at 60 DAS in wheat crop
in the rice-wheat cropping system.

Treatment
Weed dry weight (g/m ) Grain yield

(t/ha)
Straw

yield (t/ha)
B:C

Grassy BLWs Sedges

Establishment System

TPR (CT)-Wheat (CT) 2.8(9.7) 1.8(2.7) 1.0(0.0) 4.6 5.7 2.9

TPR (CT)-Wheat (ZT)- Sesbania (ZT) 2.4(6.1) 1.6(2.0) 1.1(0.3) 4.0 5.3 3.0

DSR (CT)-Wheat (CT)- Sesbania (ZT) 2.9(10.4) 1.5(1.6) 1.2(0.4) 4.6 6.3 3.0

DSR (ZT)-Wheat (ZT)- Sesbania (ZT) 1.8(3.1) 2.3(5.6) 1.0(0.0) 4.0 5.2 2.9

DSR (ZT)+R-Wheat (ZT)+R- Sesbania (ZT) 3.3(11.7) 2.2(4.8) 1.0(0.1) 4.0 5.2 2.6

SEm± 0.07 0.03 0.01 0.19 0.12

LSD (P=0.05) 0.2 0.1 0.04 NS 0.14
Weed management

Rec.herb. (Clodinafop  + MSM 60+4 g/ha) 2.0(3.2) 1.5(1.4) 1.0(0.0) 4.2 5.9 3.2

IWM (Rec. herbicide + one hand weeding) 1.5(1.2) 1.1(0.3) 1.0(0.0) 5.1 6.5 3.1

Unweeded 4.5(20.2) 3.0(8.4) 1.2(0.5) 2.9 4.3 2.2

SEm± 0.05 0.3 0.1 0.15 0.42

LSD (P=0.05) 0.1 0.08 0.03 0.45 0.43

-
-

-

-

DSR: direct seeded rice; TPR- transplanted rice; CT- conventional tillage, ZT- zero tillage, R- residue retention; (Value in
parentheses are original and transformed to square root for analysis)1+X
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In rice during 2018 the experimental

field was comprised with ,

,

, and

and among them the dominant weed

species recorded were (13.1%)

(8.7%), (12.02%) and (51.4%). At 60

DAS/T, among tillage and residue management,

CTT-PR as well as ZT rice along with residue retention

and , attained a lowest total density of grassy

and sedge weeds, while in case of broad leaf weeds, it

was recorded with conventional tillage (TPR) rice-

wheat along with and residue retention. The

total dry biomass of grassy weeds was obtained

minimum with CTT-PR along with ZT rice with the

inclusion of residue retention and , while total

dry biomass of broad leaf and sedges were obtained

Kharif

Echinochloa colona E. crus-

galli, Leptochloa chinensis, Alternanthera sessilis Cyanotis

axillaris, Ammania baccifera, Cyperus rotundus C. iria,

C. difformis

L. chinensis , A. sessilis

A. baccifera C. iria

Sesbania

Sesbania

Sesbania

minimum under CTT-PR-wheat with the incorporation

of residue retention and . CT-TPR with residue

recorded maximum number of tillers/m , grain and

straw yield (5.7 and 12.5 t/ha, respectively). The highest

grains/panicle was recorded in CT-TPR which was

comparable to CT-TPR with the inclusion of residue

retention. CT-DSR recorded the highest test weight

which was found comparable to CT-TPR with the

inclusion of residue.

Among weed management practices IWM

achieved minimum total weed density and weed dry

biomass of all grassy and non grassy weeds (

). Lowered density and dry biomass resulted in

better yield attributes and yield of rice which was

significantly superior to recommended herbicide

practice.

Sesbania
2

Table

1.1.1.10

Table 1.1.1.10. Effect of establishment methods and weed management practices on total weed density and weed
dry weight at 60 DAS/DAT in rice crop in the rice-wheat cropping system.

Treatments Grassy BLWs Sedges Grain
yield
(t/ha)

Straw
yield
(t/ha)

Density
(no./m2)

Dry
weight
(g/m2)

Density
(no./m2)

Dry weight
(g/m2)

Density
(no./m2)

Dry weight
(g/m2)

Tillage and residue management

TPR (CT)-Wheat (CT) 3.0 (10.7) 4.6 (32.8) 2.8 (8.0) 1.7 (2.3) 2.8 (12.9) 3.7 (26.9) 4.9 11.4

TPR (CT) + R- Wheat
(CT)+R-Sesbenia

2.3(7.8) 3.8 (29.4) 2.3 (5.1) 1.5 (1.6) 2.5 (8.0) 3.7 (25.1) 5.3 12.0

TPR (CT) + R- Wheat
(ZT)+R-Sesbenia

2.2(5.3) 3.7(28.0) 3.0 (9.8) 1.7 (1.9) 2.4 (8.4) 3.8 (29.3) 5.7 12.5

DSR (CT) -wheat (CT) 2.8 (11.1) 3.7 (16.8) 2.5 (5.3) 2.3 (6.8) 4.6 (27.1) 5.2 (37.8) 3.6 11.0

DSR (CT) + R-wheat
(CT)+R-Sesbenia

3.4 (14.0) 4.2 (21.5) 2.5 (5.3) 1.9 (2.7) 2.9 (15.3) 3.9 (30.6) 3.7 9.0

DSR (CT) + R- wheat
(ZT)+R-Sesbenia

3.1 (10.7) 3.7 (14.8) 3.8 (14.4) 2.8 (8.9) 4.1 (25.3) 4.4 (34.9) 3.7 8.8

SEm± 0.06 0.32 0.07 0.04 0.07 0.13 0.12 1.09

LSD (P=0.05) 0.2 NS 0.2 1.1 0.2 0.4 0.38 NS
Weed management

Rec.herb. (Penoxsulam+
cyhalofop –butyl 135 g/ha
(15-20 DAS/DAT)

2.1 (3.7) 2.8 (8.5) 2.5 (5.4) 1.5 (1.4) 1.7 (2.7) 1.6 (2.3) 5.1 11.5

IWM (Rec. herbicide fb one
hand weeding at 45
DAS/DAT)

1.3 (0.8) 1.4 (1.1) 2.0 (3.3) 1.3 (0.8) 1.3 (0.9) 1.3 (1.0) 5.5 12.2

Unweeded 5.1 (25.3) 7.7(62.1) 3.9 (15.2) 3.1 (9.9) 6.6 (45.0) 9.5 (89.1) 3.1 8.3

SEm± 0.4 0.3 0.1 0.03 0.05 0.09 0.05 0.73

LSD (P=0.05) 0.13 0.7 0.1 0.1 0.2 0.3 0.13 2.14

DSR: direct seeded rice; TPR- transplanted rice; CT- conventional tillage, ZT- zero tillage, R residue retention, Value in parentheses

are original and transformed to square root X+1 for analysis√
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BCKV, Kalyani

Weed management in rice- rapeseed- greengram

cropping system under conservation agriculture

Table 1.1.1.11

In 2017-18, experimental plots in rapeseed

comprised of dominant weed species like

among broad-leaved weeds and in

grassy weeds

were

observed where as

were present. CT followed by MT

recorded lower weed density at 30, 60 DAS and at

harvest. However, retention of residue provided better

management on weed with a lower number and

biomass of weed flora throughout the crop growth

period. Broad-leaved weed showed their dominance

over grasses and sedges. Weed control efficiency was

found the highest (58.2%) at 60 DAS with CT-TP-CT

followed by CT-DSR-CT. Similarly, CT-TP-CT recorded

maximum seed yield (1.08 t/ha) followed by CT-DSR-

CT while the minimum was observed with MT-MT. The

highest net return of 36,572/ha was recorded under

CT-TP-CT while B:C ratio was highest with MT+R-

MT+R ( ).

Application of pendimethalin 1.0 kg/ha PRE

along with mechanical weeding at 30 DAS showed the

best performance with lower number and biomass of

weeds with higher WCE (71.5%) followed by the

application of pendimethalin 1.0 kg/ha PRE.

Pendimethalin 1.0 kg/ha PRE + mechanical weeding at

30 DAS recorded highest yield attributes, seed yield

(0.95 t/ha), net return ( 33,510/ha) and was followed

by application of pendimethalin 1.0 kg/ha PRE with

better B: C (1.69).

In rice during 2018, the experimental

field was dominated by

among grasses,

among sedges,

and amongst broad-

leaved weeds. CT- transplanted plots recorded lower

weed population and biomass compared to CT-DSR at

30, 60 DAS and at harvest with 55.1% WCE (at 60 DAT).

Similarly, CT- transplanted recorded maximum grain

Rabi

Amaranthus

viridis, Digera arvensis, Trianthema portulacastrum,

Phyllanthus niruri

Dactyloctenium aegyptium, Digitaria

sanguinalis, Cynodon dactylon, Chloris barbata

Cyperus rotundus, Cyperus difformis

Kharif

Echinochloa crus-galli, E. colona

Cyperus iria, C. difformis, C. rotundus,

Fimbritylis miliaceae Marsilea quadrifolia,

Alternanthera sessilis, Ammannia baccifera, Commelina

benghalensis Monochoria vaginalis

Among sedges

`

`

(2.3 t/ha) and straw yield (5.3 t/ha) and found superior

with highest net return ( 1,22.464.3/ha) and B:C ratio

(1.10). Between DSR, CT-DSR recorded lower weed

density and biomass over MT-DSR at all three dates of

observation.

Among weed management pract ices

application of pretilachlor 0.75 kg/ha PRE

bispyribac-Na 25 g/ha at 25 DAT + mechanical

weeding at 50 DAT recorded the lowest weed density

and weed biomass with higher WCE to the tune of 84.7,

87.6 and 76.5% at 30, 60 DAS and at harvest, respectively

with highest grain (1.9 t/ha), straw yield (5.0 t/ha), net

return ( 94,743 /ha) and B:C ratio (0.91) followed by

pretilachlor 0.75 kg/ha PRE bispyribac-Na 25 g/ha at

25 DAT. CT- transplanted in combination with the

application of pretilachlor 0.75 kg/ha PRE

bispyribac-Na 25 g/ha at 25 DAT + mechanical

weeding at 50 DAT showed best performance with least

weed density, weed biomass and WCE.

CT- transplanted rice integrated with pretilachlor 0.75

kg/ha PRE bispyribac-Na 25 g/ha at 25 DAT +

mechanical weeding at 50 DAT was found superior

with the highest grain yield (2.35 t/ha) and net return

( 1,27,815/ha) to rest of the treatment combinations.

However, maximum B:C ratio was observed with the

treatment combination receiving CT- transplanted

along with pretilachlor 0.75 kg/ha PRE bispyribac-

Na 25 g/ha at 25 DAT.

In rice, a field comprised of

and

broad-leaved weeds;

and

were grasses and was

predominant sedge in the DSR. However, in

transplanted rice, and

were the most prevalent sedges;

and

were amongst the broadleaved

weeds and and

were the dominant grassy weeds.

Under CT in DSR weed density and dry

`

`

`

fb

fb

fb

fb

fb

Ageratum

houstonianum, A. conyzoides Polygonum glabrum

Cynodon dactylon, Digitaria

setigera, Echinochloa crus-galli, Eleusine indica

Panicum repens Cyperus rotundus

Cyperus iria, Fimbristylis littoralis

Scirpus juncoides

Monochoria vaginalis, Sagittaria guayanensis

Sphenoclea zeylanica

E. crus-galli, Leersia hexandra Sacciolepis

interrupta

AAU, Jorhat

Weed management in rice-mustard-green manure

cropping system under conservation agriculture
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Table 1.1.1.11 Effect of tillage, residue and weed management practices on yield attributes, yield and
economics of rapeseed in , 2017.Rabi

Treatments Plant
height
(cm)

Siliqua/
plant

Seeds/
siliqua

Test
weight

(g)

Seed
yield
(t/ha)

Straw
yield
(t/ha)

Total cost of
cultivation

( /ha)`

Gross
return
( /` ha)

Net
return

( /ha)`

B:C
ratio

Main plot: Tillage and residue management

CTTP-CT 117.3 110.7 20.1 2.95 1.08 3.90 23,011 59,583 36,572 1.59

CT-MT 111.3 101.3 14.4 2.95 0.90 3.75 18,960 49,683 30,723 1.62

CTDSR-CT 116.7 108.7 18.5 2.94 1.07 3.86 23,011 59,033 36,022 1.56

MT-MT 108.1 99.6 12.9 2.91 0.86 3.72 18,960 47,483 28,523 1.51

MT+R-MT+R 113.4 106.0 16.4 2.93 0.97 3.80 20,245 53,167 32,921 1.63

SEm± 0.11 0.20 0.12 0.005 0.03 0.001 - - - -

LSD (P=0.05) 0.35 0.67 0.40 0.017 0.10 0.003 - - - -

Sub plot: Weed management

Pendimethalin 1.0
kg/ha PRE

112.2 104.2 14.8 2.92 0.92 3.77 18,825 50,710 31,884 1.69

Pendimethalin 1.0
kg/ha PRE +
mechanical
weeding at 30
DAS

100.4 95.9 20.0 2.97 0.95 3.30 18,740 52,250 33,510 1.49

One hand
weeding at 30
DAS

106.8 96.5 10.6 2.92 0.87 3.69 21,199 47,960 26,761 1.26

SEm± 0.08 0.14 0.09 0.004 0.02 0.003 - - - -

LSD (P=0.05) 0.25 0.43 0.26 0.011 0.06 0.005

Table 1.1.1.12 Effect of tillage practices and weed management on the number of panicles/m , number of
grains/panicle and grain yield of rice.

2

Sali

Treatment Rice Mustard

Panicle
(no./m )

2

Filled grains
(no./panicle)

Grain yield
(t/ha)

Number of
siliqua/plants

Seed yield
(no./plant)

Tillage practices

CT(S)-CT(TR)-CT(IM) 292.0 107.1 3.35 152.7 1.07

MT(S)-CT(TR)-MT(IM) 300.0 113.5 3.62 156.7 1.11

MT(S)-CT(DSR)-CT(IM) 207.0 102.9 2.87 210.5 1.25

MT(S)-MT(DSR)-MT+R(IM) 289.7 110.8 3.50 212.6 1.34

MT(S)-MT(DSR)-MT(IM) 288.5 111.3 3.40 210.1 1.27

SEm± 7.24 3.4 0.13 5.5 0.03

LSD (P=0.05) 23.6 NS 0.41 18.2 0.12

Weed management

Pretilachlor 0.75 kg/ha pre-em 258.4 114.4 3.35 191.0 1.03

Pretilachlor 0.75 kg/ha pre-em +hand
weeding 30 DAS

326.2 123.9 3.95 232.4 1.43

Hand weeding 20 and 40 DAS 327.4 122.9 4.06 230.8 1.46

Weedy check 189.8 75.1 2.04 100.0 0.92

SEm± 8.33 1.98 0.08 3.89 0.03

LSD (P=0.05) 24.1 5.73 0.25 11.2 0.09

Interaction (T X W)

SEm± 18.6 4.43 0.19 8.69 0.07

LSD (P=0.05) 53.8 12.8 0.55 25.1 0.21

S: Summer; TR: Transplanted rice ; IM: Indian mustard; DSR: Direct seeded rice.
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In 2017-18, the main weeds in Indian

mustard crop were

Under CT system weed density and weed dry

biomass were significantly higher than other tillage

practices, whereas, yield attributes like the number of

siliqua/plants and seed yield of mustard were

significantly increased under MT(DSR)- MT+R (IM) as

compared to CT(TR)-CT(IM) and CT(TR)-MT(IM)

treatments. However, other treatments are on par with

the best treatment. Among the weed management

treatments, the lowest weed density and dry matter at

25 DAS were observed in pendimethalin 0.75 kg/ha

hand weeding 25 DAS, whereas, number of

siliquae/plants and seed yield were highest which was

closely followed by recommended herbicide

pendimethalin 0.75 kg/ha.

Rice field comprised with

(sedges)

(grasses);

,

(BLW). Among the weed

species, the densities of (sedge),

(grass) and ,

Rabi

Acmella calva, Vicia sativa, Vicia

hirsuta, Polygonum viscosum, Polygonum hydropiper,

Gynura bicolor, Sphaeranthus indicus, Pseudognaphalium

luteoalbum.

fb

Cyperus difformis, C.

iria Echinochloa colona, Paspalum distichum,

Panicum repens Ludwigia parviflora,

Alternanthera sessilis Monochoria vaginalis, Marsilea

quadrifolia, Spilanthes acmella

C. difformis, C. iria

Echinochloa colona A. sessilis Spilanthes

UAS, Bengaluru

Weed management in rice-green gram-rice cropping

system under conservation agriculture

acmella Monochoria vaginalis

fb

Amaranthus

viridis, Cleome viscosa Parthenium hysterophorus

Cynodon dactylon, Setaria verticiliata

Chloris barbata; Cyperus rotundus

and (BLW) were higher than

other weed species, indicating their dominance at 60

DAP/S. Adopting CT for transplanted rice (3.03 to 4.10

t/ha) or DSR (2.98 t/ha) gave significantly higher yields

than ZT with DSR (2.83 to 2.97 t/ha). These yield

differences were due to differences in weed emergence

being low under CT.

Pyrazosulfuron-ethyl 25 g/ha at 3 DAS/P alone

or passing cono-weeder (45 DAS/P) recorded lower

weed density and weed dry biomass over control. This

help to harvest 4.87 t/ha in IWM followed by 4.48 t/ha

of grain yield in pyrazosulfuron-ethyl 25 g/ha at 3

DAP/S over control. Unweeded control lowered the

yield by 70% as a result of the severe competition of

weeds particularly sedges and broad leaf weeds. The

higher B:C ratio (2.39) was noticed in conventional

tillage + integrated weed management and it was least

(1.18) in the unweeded control.

TNAU, Coimbatore, CSKHPKV,

Palampur, MPUAT, Udaipur, UAS, Bengaluru

In sunflower, the experimental field was mainly

infested with broad-leaved weeds like

and . The

grassy weeds like

and and was the only

sedge present. Among tillage and residue management,

significantly lower total weed density and dry biomass

(5.0/m and 1.57 g/m , respectively) were recorded in

ZT-ZT+R system at 30 DAS resulted in higher WCE of

81.4% at 45 DAS. Better weed suppression recorded

significantly higher plant height (166.7 cm), dry matter

production (5.7 t/ha), higher seed yield (1.14 t/ha),

higher net return ( 8,746/ha) and B: C ratio of 1.34.

Among weed management practices, PE

pendimethalin at 1.0 kg/ha, recorded lower weed

density and dry biomass (68.3/m and 18.9 g/m ,

espectively) and higher WCE (70.9%), it was followed by

PE pendimethalin at 1.0 kg/ha + HW on 45 DAS in

WP 1.1.2 Weed management in maize-based

cropping systems

TNAU, Coimbatore

Cooperating centres:

Weed management in maize–sunflower–dhaincha

( ) based conservation agriculture

system

Sesbania aculeata

2 2

2 2

`

biomass were significantly higher than other tillage

practices over both in TR and DSR. Yield attributes a

number of panicles/m and grain yield of rice

significantly higher under MT (DSR) and CT (TR) as

compared to CT (DSR) ( ). However, all

other tillage practices were found statistically at par for

grain yield both for DRS and TR.

Among the weed management treatments, the

lowest weed density and dry biomass at 20 DAS/DAT,

while a number of panicles/m , filled grains/panicle

and grain yield were recorded higher in pretilachlor

0.75 kg/ha hand weeding at 30 DAS which was

closely followed by recommended herbicide

pretilachlor 0.75 kg/ha.

2

2

Table 1.1.1.12

fb
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sunf lower ( ) . However , PE

pendimethalin at 1.0 kg/ha HW on 45 DAS recorded

significantly taller plants (162.3 cm), higher DMP (6.67

t/ha) at 60 DAS and seed yield (1.21 t/ha) whereas, PE

pendimethalin at 1.0 kg/ha recorded with higher net

return ( 14,080/ha) and B:C ratio (1.75) in sunflower.

In maize, among tillages, at 30 DAS,

significantly lower total weed density and dry biomass

(44.3/m and 22.7 g/m ) were recorded in

CT in ZT+R-ZT+R system. However, at 45 DAS, higher

WCE of 89.4% was recorded in ZT in ZT+R-ZT+R

system led to significantly taller plant (241.6 cm),

Table 1.1 .1 .2 .1

fb

`

2 2 respectively

higher dry matter production (6.35 t/ha), higher grain

yield (5.96 t/ha), higher net return ( 39, 992/ha) and B:

C ratio (2.01).

Among weed management practices, PE

atrazine at 0.5 kg/ha HW on 45 DAS recorded lower

weed density and dry biomass (47.4/m and 19.2 g/ m

) with higher WCE (68.8%). This resulted in

taller plants (241.7 cm) and higher dry matter

production (6.92 t/ha) at 60 DAS and seed yield (6.97

t/ha). However, PE atrazine at 0.5 kg/ha recorded with

b e t t e r e c o n o m i c s h i g h e r n e t r e t u r n

( 43,530/ha) and B:C ratio (2.09).

`

fb

v i z .

2 2

respectively

`

Table 1.1.1.2.1 Effect of conservation tillage and weed management practices on weed density, weed dry weight,
WCE and of sunflower and maize (45 DAS)

Treatment Sunflower (Rabi, 2017-18) Maize (Kharif 2018)

Total weed
density
(no./m 2)

Total weed dry
weight
(g/m2)

WCE
(%)

Total weed
density
(no./m 2)

Total weed
dry weight

(g/m2)

WCE
(%)

Tillage methods

T1(CT-CT) 13.67
(185.0)

8.32
(67.3)

47.4 11.2
(125.0)

6.94
(46.2)

25.1

T2(CT-ZT) 14.2
(200.3)

8.58
(71.6)

38.1 14.8
(217.0)

8.59
(71.7)

31.6

T3(ZT+R-ZT) 10.82
(115.0)

7.01
(47.2)

40.3 10.6
(111.0)

6.30
(37.7)

79.9

T4(ZT-ZT+R) 8.60
(72.0)

7.53
(54.7)

77.1 10.6
(112.3)

7.66
(56.7)

61.4

T5(ZT+R-ZT+R) 8.39
(68.3)

4.57
(18.9)

81.4 12.6
(158.0)

6.48
(39.9)

89.4

SEd 0.09 0.02 - 0.15 0.07 -

CD(P=0.05) 0.21 0.05 - 0.35 0.16 -
Weed management methods

Recommended
herbicides

8.45
(69.4)

5.31
(26.2)

70.9 10.1
(100.9)

6.53
(40.6)

51.9

Integrated weed
management

10.1
(100.0)

6.46
(41.8)

55.8 9.25
(83.6)

5.33
(26.4)

68.8

Unweeded control 14.73
(215.0)

9.59
(91.8)

- 15.8
(249.4)

9.30
(84.4)

-

SEd 0.08 0.06 - 0.13 0.05 -

CD(P=0.05) 0.17 0.13 - 0.29 0.11 -

CSKHPKV, Palampur

Weed management in maize-wheat cropping system

u n d e r c o n s e r v a t i o n a g r i c u l t u r e ( y e a r o f

commencement 2013)Kharif

Tillage treatment CT-ZT had significantly

lower weed dry biomass followed by ZT-ZT-R and CT-

CT, whereas, ZT-ZT resulted in the highest weed dry

matter accumulation of weeds. The yield level realized

was, therefore, very low and thus tillage and weed

control treatments could not bring about significant

variation in grain and straw yield of wheat. In the case of

intercrop i.e. sarson ZT-ZT-R resulted in highest

intercrop seed yield which remains statistically at par

with CT-CT and CT-ZT. Whereas straw yield of
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Table 1.1.1.2.2 Effect of weed control treatments on wheat grain equivalent yield , gross returns, net returns and cost
of cultivation in the wheat-maize cropping system

Treatment (Maize – wheat) Wheat grain equivalent yield
(kg/ha/year) ( ha/year)` / ( ha/year)` / ( ha/year)`/

Gross return Cost of cultivation Net returns

Tillage

CT-CT 8,061 3,08,969 1,14,615 1,94,354

CT-ZT 8,278 3,24,917 1,07,487 2,17,431

ZT-ZT 8,056 3,06,873 1,00,224 2,06,649

ZT-ZTR 7,955 2,99,990 1,08,662 1,91,328

ZTR-ZTR 8,000 2,90,001 1,15,434 1,74,567

SEm± 505 10,011 1148 9,893

LSD (P=0.05) NS NS 2649 2,2815
Weed management

H-H 7,387 2,98,964 86,847 2,12,117

IWM-IWM 9,112 3,30,676 1,13,293 2,17,383

HW-HW 7,711 2,88,810 1,27,714 1,61,097

SEm± 625.6 18,392 2,118 17,105

LSD (P=0.05) NS NS 5,879 NS

CT, conventional tillage; ZT, zero tillage; R, residues; H, herbicide; IWM-IWM, integrated weed management; HW, hand weeding;

intercrop was maximum in ZT- ZTR followed by ZT-R-

ZT-R, CT-CT, and CT-ZT. Weed control treatments

brought about significant variation in the grain as well

as straw yield of intercrop sarson. However, it was

recorded that there was no significant variation in gross

returns and wheat grain equivalent yield due to tillage

and weed management treatments. Among weed

management, herbicide-herbicide resulted in superior

control of weeds followed by IWM-IWM but was

comparable in response to weed dry matter

accumulation of weeds. The grain and straw yield did

not influence by weed management practices in wheat.

In maize, higher weed density and weed dry

biomass significantly influenced the seed yield during

2017-18. The cob yield of maize was affected

significantly due to tillage but there was no significant

variation in straw yield. There was significant variation

in seed and straw of intercrop planted in additive series

in maize due to tillage. CT-CT resulted in highest

intercrop seed yield which remains at par with CT-ZT.

However, CT-CT was recorded highest straw yield

comparable to ZT-ZT-R and ZT-R-ZT-R. Among weed

management, herbicide – herbicide system resulted in

superior control of weeds followed by IWM-IWM.

Hand weeding – hand weeding system recorded the

maximum dry weight of weeds among weed

management. Weed management practices did not

bring about significant variation in the cob and straw

yield of maize but significantly affected the intercrop

grain and straw yield. The wheat equivalent yield and

economics of maize-wheat cropping system are

presented in ( .Table 1.1.1.2.2)

MPUAT, Udaipur

Weed management in maize-wheat cropping system

under conservation agriculture systems

In wheat, the major monocot weeds observed

in the experimental fields were and

where as the dicot weeds were

, ,

Avena ludoviciana

Phalaris minor

Chenopodium album C. murale Fumaria parviflora,

Melilotus indica, Convolvulus arvensis Malwa

parviflora.

C. album C.

murale

and

At 60 DAS and at harvest, broad-leaved

weeds were dominant (90.6%), where and

consisted of 60% and grassy weeds were only

9.4%. The highest weed density was recorded with

maize (CT)-wheat (ZT)- greengram (ZT) and lowest in

maize (ZT+R)-wheat (ZT+R)- greengram (ZT). Dry

biomass of broad leaf weeds was maximum in maize
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broadleaf weeds were observed at 60 DAS and at

harvest by application of atrazine 500 g/ha hand

weeding at 30-35 DAS treatment. All the yield attributes

except test weight and yield of maize were significant

with weed management practices. Application of

atrazine 500 g/ha hand weeding (IWM) and atrazine

500 g/ha tembotrione 120 g/ha resulted in better cob

length, cob girth, cob weight, 1000 seed weight, grain

and stover yield of maize over the weedy check. IWM

recorded highest grain yield (3.40 t/ha) and stover yield

(5.99 t/ha) this was comparable with the application of

atrazine 500 g/ha temotrione 120 g/ha. IWM

recorded maximum net return ( 47,964/ha), whereas

B:C (2.35) with application of atrazine 500 g/ha PE

tembotrione 120 g/ha PoE.

Major weed flora in the experimental plots

consistsed of (sedges),

(grasses) and

,

(broad-leaved weeds). In ZT, (sedge)

and grass species density was the lowest compared to

other tillage treatments. Broad leaf weed flora was least

and sedges were the highest in a permanent bed.

was dominant over other weeds.

Among tillage practices ZT had slightly lower weeds

density and dry biomass of weeds followed by the

permanent bed at all stages and the difference is at 60

and 90 DAS, perhaps due to the growth of weeds.

Permanent beds plots recorded better establishment,

high seedling vigour and superior growth over others.

At 60 DAS, IWM (pendimethalin 750 g/ha

hand weeding at 30 DAS) recorded significantly lower

weed density and dry weight of sedges, grasses and

broad leaf weeds followed by pendimethalin 750 g/ha

tembotrione 120 g/ha + atrazine 500 g/ha as compared

to weedy plots. IWM plots had recorded superior

growth and growth attributes over others.

fb

fb

fb

fb

fb

Cyperus rotundus Cynodon

dactylon, Setaria glauca Ageratum

conyzoides, Alternanthera sessilis, Argemone mexicana,

Borreria hispida, Commelina benghalensis Euphorbia hirita

Cyperus rotundus

Ageratum conyzoides

fb

fb

`

UAS, Bengaluru

Weed management in maize-based cropping system in

conservation agriculture

(CT)-wheat (ZT)- greengram (ZT), while the grassy

weeds were more in maize (ZT)-wheat (ZT)- greengram

(ZT). Grain, stover yield and harvest index of maize

was comparable with tillage and residue management

practices. Similarly, maximum net return ( 65,144/ha)

and B: C ratio (2.28) were recorded with maize (ZT)-

wheat (ZT)- greengram (ZT).

Among weed management practices,

sulfosulfuron + metsulfuron 30 + 2 g/ha at 30 DAS

hand weeding at 50-55 DAS recorded lower weed

density and dry biomass followed by sulfosulfuron +

metsulfuron 30 + 2 g/ha at 30 DAS over the weedy

cheek. IWM resulted in significant enhancement of

plant height, gains/spike, 1000 seed weight, highest

grain yield (4.25 t/ha) and stover yield (5.88 t/ha) over

the weedy check.

In maize, study area comprised with

(32.9%) (15.4%),

(13.8%), (12.8%)

(16.8%) and

(8.2%). Among tillage and residue

management treatments, total weed density at 60 DAS

and at harvest attained highest in the treatment maize

(ZT)-wheat (ZT)- greengram (ZT) and the lowest in

maize (ZT+R)-wheat (ZT+R)- greengram (ZT+R).

Weed species and

were not affected by different tillage

and residues management practices. However, broad-

leaved weeds were recorded highest in maize (ZT)-

wheat (ZT)- greengram (ZT), while the weed dry

biomass of monocot weeds was almost the same with

different establishment methods. The density and dry

biomass of weeds were lowest when previous crop

residues were retained in the ZT system. However,

yield attributes (length, cob girth, cob weight and 1000

seed weight) and yield (grain and stover) were

comparable with tillage and residue management. The

economic parameters were maximum net return (

44,547 /ha) and B:C (2.35) were recorded with maize

(ZT)-wheat (ZT)- greengram (ZT).

Among weed management practices,

minimum number and dry biomass of grassy and

`

`

fb

Echinochloa colona , Dinebra retroflexa

Commelina benghalensis Digera arvenris ,

Trianthema partulacastrum Corchorus

olitorious

Echinochloa colona, Dinebra retroflexa,

Corchorus olitorius
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WP 1.1.3 Weed management in soybean-

based cropping systems

PDKV, Akola

Weed management in soybean-chickpea cropping

system under conservation agriculture

The major weed flora during and

seasons in soybean–chickpea crop sequence in the

selected area were composed of

, ,

,

, , ,

,

spp.,

,

etc. Both

broad and narrow-leaved weeds were observed.

In soybean, CT+R recoded the lowest weed

density and weed dry biomass (28.3 no./m and 66.7

g/m , respectively) at 60 DAS and highest with ZT (40.0

Kharif Rabi

Xanthium strumarium,

Celosia argentea, Tridax procumbens, Phyllanthus niruri,

Portulaca oleracea, Lagascea mollis, Euphorbia geniculata,

Euphorbia hirta, Phyllanthus niruri Abutilon indicum

Abelmoschus moschatus, Boerhavia diffusa Calotropis

gigantea Ageratum conyzoides Bidens pilosa Mimosa

pudica Alternanthera triandra, Parthenium hysterophorus,

Digera arvensis, Cynodon dactylon, Cyperus rotundus,

Amaranthus viridis, Dinebra arabica, Panicum

Cynodon dactylon, Cyperus rotundus, Commelina

benghalensis, Ischaemum pilosum Digitaria sanguinalis,

Dinebra retroflexa, Poa annua, Cyanotis axillaris,

2

2

no./m and 92.0 g/m , respectively), whereas,

treatments MTR, CT and MT being statistically at par

(30.1, 32.8 and 33.4 no./m and 71.7, 73.2 and 90.8 g/m

respectively). A similar trend was recorded in another

stage of the crop, this resulted in the highest WCE in

CT+R (57%) followed by MTR (54%). The yield

attributes were better with CT+R followed by CT,

resulting in the higher grain and straw yield in CT+R

(1.94 and 2.33 t/ha, respectively), whereas, the lowest

yield recorded with ZT (1.70 and 1.79 t/ha, respectively)

( ).

Among weed management practices, at 60

DAS, IWM recorded least weed density and the biomass

(10.7 no./m and 31.3 g/m , respectively) and

conversely the unweeded check recorded significantly

highest total number of weeds and dry biomass (86.9

no./m and 161.1 g/m , respectively). This resulted in

highest WCE in IWM (79%) followed by recommended

herbicides (71%) over control. The yield attributes were

better with IWM followed by recommended herbicide,

resulting in the higher grain and straw yield in IWM

(2.30 and 2.15 t/ha, respectively), whereas, the lowest

yield recorded with control (1.52 and 1.86 t/ha,

respectively).

2 2

2 2

2 2

2 2

Table 1.1.1.3.1

Table 1.1.1.3.1 Total weed parameters (at 60 DAS) and yield attributes as influenced by weed control treatments
in soybean.

Treatment Weed density
(no./m2)

Weed dry biomass
(g/m2)

WCE Grain yield
(t/ha)

Straw yield
(t/ha)

A) Tillage and residue management

CT 5.77 (32.7) 8.58 (73.1) 53 1.93 2.20

CTR 5.36 (28.2) 8.20 (66.7) 57 1.94 2.33

MT 5.82 (33.4) 9.56 (90.8) 42 1.80 1.93

MTR 5.53 (30.1) 8.50 (71.6) 54 1.82 2.05

ZT 6.37 (40.0) 9.62 (92.0) 42 1.67 1.72

ZTR 6.19 (37.8) 8.88 (78.3) 50 1.70 1.79

SE (m) + 0.043 0.06 0.02 0.02

LSD (P= 0.05) 0.12 0.17 0.05 0.05
B) Weed management

Recomended herbicide 4.61 (20.7) 6.66 (43.9) 71 1.9 2.02

IWM 3.25 (10.0) 5.64 (31.3) 79 2.03 2.15

Unweeded 9.35 (86.9) 12.7 (161.1) - 1.52 1.86

SE (m) + 0.03 0.05 0.01 0.01

CD P= 0.05 0.10 0.14 0.03 0.04

Int (A x B)

SE (m) + 0.09 0.06 0.05 0.05

LSD (P= 0.05) NS NS NS NS

Figures in parenthesis are original value.
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In chickpea, at 60 DAS, the lowest weed

density and dry biomass of weed was recorded under

CT+R (29.0 no./m and 62.3 g/m , respectively) and

highest with ZT (40.0 no./m and 92.0 g/m ,

respectively), rest of the treatments were between the

above treatments. A similar trend of weed density and

dry biomass was recorded in other stage of the crop,

this resulted in highest WCE in CT+R (59%) followed

by MTR (56%). The yield attributes were better with

CT+R followed by CT, resulted in the higher seed and

haulm yield in CT+R (1.26 and 1.40 t/ha, respectively),

whereas, the lowest yield recorded with ZT (1.01 and

1.16 t/ha, respectively). Among tillage and residue

management, the economic parameters (gross and net

return and B:C ratio) were better with CT followed by

MT and CT+R.

2 2

2 2

Among weed management practices, at 60

DAS, IWM recorded least weed density and dry

biomass (6.6 no./m and 26.8 g/m , respectively) and

conversely the unweeded check recorded significantly

the highest weed parameter (83.5 no./m and 156.6

g/m , respectively). This resulted the highest WCE in

IWM (81%) followed by recommended herbicides (73%)

over control. The yield attributes were better with IWM

followed by recommended herbicide, resulting in

higher seed and haulm yield in IWM (1.33 and 1.49 t/ha,

respectively), whereas, the lowest yield recorded with

control (0.83 and 0.98 t/ha, respectively) (

). IWM recorded the better economic

parameters (gross and net return and B:C ratio)

followed by recommended herbicides over weedy

check.

2 2

2

2

Table

1.1.1.3.2

Table 1.1.1.3.2 Total weed parameters (at 60 DAS) and yield attributes as influenced by weed control treatments

Treatment Weed density
(no./m2)

Weed dry biomass
(g/m2)

WCE (%) Seed yield
(t/ha)

Haulm yield (t/ha)

A) Tillage and residue management

CT 5.87(33.9) 8.32(68.7) 55 1.24 1.37

CTR 5.43(29.0) 7.92(62.2) 59 1.26 1.40

MT 5.92(34.5) 9.32(86.4) 44 1.11 1.26

MTR 5.61(31.0) 8.23(67.2) 56 1.16 1.28

ZT 6.50(41.6) 9.39(87.6) 43 1.01 1.16

ZTR 6.31(39.3) 8.63(73.9) 52 1.04 1.18

SE (m)+ 0.03 0.06 0.009 0.028

LSD (P= 0.05) 0.09 0.18 0.026 0.084

B) Weed management

RH 4.11(17.3) 6.32(39.3) 73 1.21 1.36

HHW 2.48(6.6) 5.23(26.8) 81 1.33 1.49

UW 9.11(83.4) 12.5(156.6) - 0.83 0.98

SE (m) + 0.04 0.05 0.007 0.007

CD P= 0.05 0.12 0.15 0.020 0.021

Int (A x B)

SE (m) + 0.09 0.07 0.017 0.019

LSD (P= 0.05) NS NS NS NS

UAS, Dharwad

Weed management in soybean-chickpea cropping

system under conservation agriculture (Year of

commencement: 2017)Kharif

The dominant weeds in soybean were

among

BLWs;

. , among

Digera

arvensis, Commelina benghalensis, Knoxia mollis

Dinebra retroflexa, Digitaria sanguinalis, Panicum

isachne Cynodon dactylon Cyperus rotundus

grasses and sedge respectively. Among the tillage

practices, the plot received two harrowings by tyne

cultivator + one harrowing by blade harrow + planking

+ residue recorded least weed dry biomass at 30

and 60 DAS (4.38 and 4.88 g/m , respectively). ZT

recorded the highest weed dry biomass at 30 and 60

days (11.3 and 6.5 g/m , respectively). This helped to

harvest higher soybean grain yield in twice harrowing

followed by tyne cultivator + one harrowing by blade

2

2
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harrow + planking+ residue (5.65 t/ha), which was on

par with yield levels received from the plot received

without incorporation of residue (5.12 t/ha). Among

the various tillage practices, CT+R incorporation

recorded maximum soil enzyme activity at 30 and 60

DAS.

Among the weed management practics the

plots received diclosulam 30 g/ha PE imazethapyr

75-100 g/ha POE + one HW at 20 DAS recorded least

weed dry biomass over the herbicide alone (10.33

g/m ). IWM recorded higher soybean seed yield

compared with the herbicide alone (5.12 and 4.90 t/ha

respectively). The highest dehydrogenase activity was

recorded with the plots received no herbicides,

followed with HW and least was recorded with RH

(14.5, 12.1 and 10.5 TPF formed/g soil/day,

respectively) at 30 days. However, on 60 DAS highest

dehydrogenase activity was recorded with RH (25.2).

Similar results were recorded with phosphatase

activity at 30 DAS.

fb

2

WP 1.1.4 Weed management in pearl millet-

based cropping systems

RVSKVV, Gwalior

Weed management in pearlmillet– mustard–cowpea

cropping system under conservation agriculture (year

of commencement: 2014)Kharif

In mustard, an experimental area comprised of

and as

grasses; whereas

and were observed

as major broad-leaved weeds. was the

most dominating sedges weed among all. Two weeds

and were recently

observed in the experimental field during 2017 -18. The

significantly lowest weed density and dry biomass of

weeds at 30 and 60 DAS were reported in CT–CT. The

highest WCE was recorded in ZT+R – ZT – R-ZT (81.7%)

ZT-ZT-ZT (80.8%) and the lowest in CT-CT (71.6%).

The highest values of all growth and yield attributes

were recorded under CT-CT followed by CT–ZT–ZT.

Phalaris minor, Spergula arvensis Cynodon dactylon

Chenopodium album, Anagallis arvensis

Convolvulus arvensis Medicago hispida

Cyperus rotundus

i.e. Medicago hispida Cynodon dactylon

fb

Table 1.1.1.4.1 Effect of conservation tillage practices and on yield and economics in mustard
under pearlmillet based cropping system (2017-18).

different weed management

Treatment Seed
yield
(t/ha)

Stover
yield
(t/ha)

Total cost of
cultivation

( /ha)`

Gross return
( /ha)`

Net return
( /ha)`

B:C
Ratio

Tillage and residue management

Conventional tillage
(CT-CT)

1.97 7.96 20,400 80,923 60,523 3.97

Zero Tillage  (CT-ZT-ZT) 1.68 6.94 17,700 68,884 51,184 3.89

Zero tillage ((ZT-ZT-ZT)) 1.53 6.48 17,700 62,960 45,260 3.56

Zero tillage + Crop residue
(ZT-ZT+R-ZT)

1.70 6.69 17,700 69,454 51,754 3.92

Zero tillage + Crop residue
(ZT+R-ZT+R-ZT)

1.65 6.68 17,700 67,645 49,945 3.82

SEm (+) 0.03 0.25 - - -

LSD (P=0.05) 0.10 0.81 - - -

Weed management

Pendimethalin PE 1.78 6.96 19,100 72,811 53,711 3.81

Oxyflourfen PE + 1 HW 1.92 7.37 21,200 78,431 57,231 3.70

Weedy check 1.42 6.53 16,300 58,678 42,378 3.60

SEm (+) 0.02 0.27

LSD (P=0.05) 0.07 1.08
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In cowpea, the weed flora observed in the

exper imenta l f ie ld was

and as narrow-leaved

weeds (NLW),

and as

broad-leaved weeds (BLW) and as

Cyperus ro tundus ,

Dactyloctenium aegyptium, Cynodon dactylon, Echinochloa

crus-galli Acrachne racemosa

Commelina benghalensis, Convolvulus

arvensis, Digera arvensis Trianthema monogyna

Cyperus rotundus

sedge. The population of NLWs was higher as

compared to BLW's on the experimental site in the

summer season.

At 40 DAS, the highest weed density and weed

dry biomass was recorded in ZT-ZT-ZT followed by ZT-

ZT+R-ZT and CT-ZT-ZT, whereas, the lower weed

values and higher WCE recorded in ZT+R-ZT+R-ZT.

This help to obtained highest plant height, number of

branches/plant, number of pods/plant, pod length and

number of seeds/pod in ZT+R–ZT+R – ZT this helped

to harvest the highest cowpea yield (762 kg/ha)

followed by CT-ZT-ZT and ZT-ZT+R-ZT. The

maximum gross returns and B:C ratio was recorded

under ZT+R – ZT+R – ZT system.

The lowest density and dry biomass of weeds

were recorded in IWM (pendimethalin + imazethapyr

+ one HW) followed by imazethapyr + imazamox 80

g/ha PoE. The WCE at harvest was maximum of 87.9%

under IWM followed by imazethapyr + imazamox

(70.3%). Lower weed parameters and higher WCE

helped to achieve the highest plant height, no. of

branches/plant, no. of pods/plant, pod length and no.

of seeds/pod in IWM followed by imazethapyr +

imazamox 80 g/ha. There was yield advantage of 94 and

32%, respectively was found due to pendimethalin +

imazethapyr + 1 HW and imazethapyr + imazamox as

compared to weedy check. IWM gave maximum gross

return and B:C ratio ( 52,005/ha and 2.53, respectively)

which was followed by imazethapyr + imazamox 80

g/ha PoE ( ).

fb

`

Table 1.1.1.4.2

The significantly highest seed yield of mustard (1.97

t/ha) was obtained with CT-CT and was followed by

CT–ZT–ZT. The maximum net return obtained in CT-

CT ( 60,523/ha) followed by CT-ZT-ZT. Similarly, B:C

ratio was higher with CT-CT (3.97) followed by ZT-

ZT+R-ZT ( ).

The highest weed population and dry biomass

were recorded in weedy check while the lowest was

recorded with oxyfluorfen 0.23 kg/ha PE one hand

weeding. The weed control efficiency was maximum

under integrated weed management practices (85.3%)

followed by application of pendimethalin 1.0 kg/ha

(71.6%) at 60 DAS. Maximum yield attributes and yield

were recorded in IWM (oxyfluorfen 0.23 kg/ha one

hand weeding) followed by pendimethalin 1.0 kg/ha.

A similar trend was also recorded for store straw

yield of mustard IWM recorded higher net return

( 57,231/ha) B:C ratio was higher in pendimethalin 1.0

kg/ha (3.81) followed by IWM practices (oxyfluorfen

0.23 kg/ha + 1 HW) (3.70).

`

`

Table 1.1.1.4.1

fb

fb

Treatment Seed yield
(kg/ha)

Stover
yield
(t/ha)

Cost of
cultivation

(  /ha)`

Gross return
(  /ha)`

Net return
(  /ha)`

B:C
ratio

Tillage and residue management

725 2.57 17,930 52,284 343,54 2.92

487 3.44 17,930 38,545 20,615 2.15

655 2 78 17,930 48,133 30,203 2.68

762 3.10 17,930 55,759 37,829 3.11

Zero tillage (CT-ZT-ZT)

Zero tillage(ZT-ZT-ZT)

Zero tillage (ZT-ZT+R-ZT)

Zero tillage (ZT+R-ZT+R-ZT)

LSD (P=0.05) 191 1.33

Weed management

490 2.31 19,130 36,442 17,312 1.90

718 2.66 20,590 52,004 31,414 2.53

370 2.17 17,930 28,386 10,456 1.58

Imazethapyr+imazamox PoE

Pendimethalin+imazethapyr fb
1 HW

Weedy check

LSD (P=0.05) 287 1.28

Table 1.1.1.4.2 Effect of different treatments on yield and economics of cowpea under pearlmillet based cropping
system under conservation agriculture (2018)
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Table 1.1.1.5.1 Growth attributes as influenced by tillage & weed managementt practices in cotton under
conservation agriculture.

Tillage and crop residue management (T)

Treatments Plant
stand at
15 DAS
(No./m2)

Plant height (cm) Seed
cotton
yield
(t/ha)

Stalk
yield
(t/ha)

Seed  cotton
equivalent

yield
(t/ha)

30 DAS 60 DAS 90 DAS At harvest

34.6 30.8 86.3 103 124 1.66 3.27 2.46

34.7 30.6 85.6 102 122 1.52 3.18 2.35

34.9 30.1 82.7 101 122 1.40 2.87 2.18

34.9 31.6 89.3 106 125 1.66 3.32 2.61

34.8 31.8 94.8 112 133 1.81 3.56 2.96

0.25 0.67 3.44 0.81 1.81 0.04 0.14 0.05

NS NS NS 2.54 5.66 0.12 NS 0.14

CT - CT

CT - ZT

ZT - ZT

ZT - ZR+R

ZT+R - ZT+R

S. Em. ±

LSD (P=0.05)

CV % 2.2 6.5 11.8 2.3 4.3 7.4 12.9 5.5

Weed management practices in cotton (W)

34.7 31.5 86.3 102 126 1.65 3.34 2.73

34.4 30.6 86.4 98 121 1.48 2.89 2.13

35.1 30.9 90.5 114 130 1.70 3.48 2.67

0.29 0.54 1.64 3.70 1.16 0.02 0.14 0.03

NS NS NS NS 4.57 0.08 NS 0.13

3.2 6.8 7.3 13.7 3.6 4.9 17.3 5.0

NS NS NS NS NS NS NS NS

Pendimethalin 900
g/ha PE fb IC+HW at
30 & 60 DAS

Quizalofop-ethyl 50
g/ha PoE fb IC+HW at
30 DAS

IC + HW at 15, 30 and
45 DAS

S. Em. ±

LSD (P=0.05)

CV %

Interaction TxW

CV % 4.2 6.6 7.8 9.1 2.7 7.7 10.2 6.3
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Table 1.1.1.5.2 Growth attributes as influenced by weed management practices in greengram

Treatments Plant stand at 15
DAS (No./m)

Plant height (cm) Seed yield
(kg/ha)

Haulm
(kg/ha)

30 DAS 60 DAS

Tillage and crop residue management practices in greengram (T)

10.4 20.6 38.1 548 827

10.3 20.0 37.8 563 846

10.1 19.3 37.0 533 804

10.4 20.0 38.8 648 918

10.8 23.8 45.5 793 984

0.33 0.37 0.87 23.6 30.2

NS 1.17 2.72 73.5 94.3

CT - CT

CT - ZT

ZT - ZT

ZT - ZT+R

ZT+R - ZT+R

S. Em. ±

LSD (P=0.05)

CV % 9.6 5.4 6.6 11.5 10.4

Weed management practices in greengram (W)

10.3 20.7 41.4 742 1047

10.3 19.3 37.1 445 665

10.6 22.2 39.7 664 915

0.13 0.52 0.38 18.2 28.7

NS 2.06 1.53 71.5 113

4.9 9.8 3.8 11.4 21.7

NS NS NS NS 68.9

Pendimethalin 500 g/ha PE fb
IC+HW at 30 DAS

Imazethapyr 75 g/ha PoE fb IC+HW
at 30 DAS

IC + HW at 20 & 40 DAS

S. Em. ±

LSD (P=0.05)

CV %

Interaction TxW

CV % 7.9 6.1 7.5 7.9 4.5
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Treatments

Kharif (Rice) Rabi (tomato) Summer (Okra)

T1 50% RDF + 50%N as FYM    (8
t/ha)

50% RDF + 50%N as FYM (8
t/ha)

50% RDF + 50%N as FYM (8 t/ha)

T2 Different  organic sources
equivalent to 1/3 of recommended
N (1/3 N as FYM 5.5 t/ha, 1/3N as
Dhaincha, 1/3 N as NEO)

Different  organic sources
equivalent to 1/3 of
recommended N (1/3 N as
FYM 5.5 t/ha, 1/3N as
vermicompost, 1/3 N as NEO)

Different  organic sources
equivalent to 1/3 of recommended
N (1/3 N as FYM 5.5 t/ha, 1/3N
as vermicompost, 1/3 N as NEO)

T3 T2 +Azospirillum + PSB 2 +Azotobacter + PSB T2 + Azotobacter + PSB

T4 T2 + agronomic practice for weed
and pest control (No chemical
pesticides)

2 + manual weed control +
biopesticide

T2 + manual weed control +
biopesticide

T5 T2 + residue recycling 2 + residue recycling T2 + residue recycling

T6

(Observation
strip)

Recommended herbicide
(pretilachlor 1.0 kg/ha pre -
emergence )

Recommended herbicide
(pendimethalin 1.0 kg/ha pre -
emergence)

Recommended herbicide
(pendimethalin  1.0 kg/ha pre -
emergence)

T

T

T
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View of potato field with black plastic mulch

View of potato field with one HW straw mulchfb
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Treatments:

Maize Potato

T1 Black plastic mulch (25μ) Black plastic mulch (25μ)

T2 Soil solarization fb plastic mulch (25μ) Soil solarization fb plastic mulch (25μ)

T3 Soil solarization fb one HW at 40 DAS Soil solarization fb one HW at 40 DAS

T4 Intercrop (Maize+green gram) Intercrop (Potato+chickpea))

T5 Stale seed bed fb one HW at 40 DAS Stale seed bed fb one HW at 40 DAS

T6 Hoeing at 20 & 40 DAS Earthing up at 20 & 40 DAS

T7 Weedy check Weedy check

T8 RDF + Recommended herbicide (Atrazine 750 g/ha PoE) RDF + Recommended herbicide (Metribuzin 500 g/ha
PoE)
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Treatments:

Kharif (okra) Rabi (carrot)

Live mulch with dhaincha Mulching with rice husk  3t/ha

Stale seed bed fb HW at 20 & 40 DAS Stale seed bed fb HW at 20 and 40DAS

Polymulch + interrow weeding at 30 DAS Polymulch + interrow weeding at 30 DAS

Straw mulch 5t /ha fb intra row HW at 30 DAS Straw mulch 5t /ha fb intra row HW at 30 DAS

Mechanical weeding (MW at 20 and 40 DAS fb HW) Mechanical weeding (MW at 20 and 40 DAS fb HW)

Pendimethalin 1000g / ha fb HW at 30 DAS Pendimethalin 1000g /ha fb HW at 30 DAS

Intercrop green leaf vegetable fb MW at 40 DAS Intercrop green leaf vegetable fb MW at 40 DAS

Unweeded control Unweeded control
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ORGANIC WEED MANAGEMENT IN OKRA - CARROT CROPPING SYSTEM
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S. No Basmati rice Broccoli Green manure

1. Stale seedbed Paddy straw mulch  (4 t/ha) Sesbania green manure

2. Stale seedbed + one hand weeding at 30
DAT

Paddy straw mulch (4 t/ha) + one hand
weeding at 30 DAT

Sesbania green manure

3. Stale seedbed fb one  mechanical weeding
at 30 DAT

Paddy straw mulch  (6 t/ha) Sesbania green manure

4. Soil solarisation Paddy straw mulch (6 t/ha) + one hand
weeding at 30 DAT

Sesbania green manure

5. Soil solarisation fb one mechanical
weeding at 30 DAT

Plastic mulch (Black colour and 7 micron
thickness)

Sesbania green manure

6. Weed free (Hand weeding at 20, 40, 60
& 80 DAT)

Weed free (Hand weeding at 20, 40, 60 & 80
DAT)

Sesbania green manure

7. Weedy check Weedy check Sesbania green manure

8.* Bispyribac-sodium 25 g/ha at 25 DAT Oxyfluorfen 200 g/ha before transplanting Sesbania green manure

*Treatment number 8 was conducted separately and was not randomized.

Treatments
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PAU, Ludhiana

WP 1.2.7 Weed management in organic based

basmati rice-durum wheat cropping system

Basmati rice (puddle transplanted) Durum wheat

T1 GM 50 kg/ha + unweeded Unweeded

T2 GM 50 kg/ha + weed free Weed free

T3 GM 50 kg /ha + 25 % higher plant density + one hand pulling 50% higher plant density + one hoeing

T4 DT+GM 50 kg/ha + 25% higher plant density + one hand pulling 50% higher plant density+ straw mulch (6t/ha)

T5 GM 75 kg/ha + 25% high plant density + one hand pulling DT + 50% higher plant density + one hoeing

T6 DT+GM 75 kg /ha + 25% higher plant density  + one hand pulling DT+ 50% higher plant density + Straw mulch (6
t/ha)

T7 GM 100 kg/ha + 25% higher plant density + one hand pulling ZT with residues + 50% higher plant density

T8 DT + GM 100 kg /ha + 25% higher plant density + one hand pulling ZT without residues +50% higher plant density

T9 DT + GM 100 kg/ha + Normal plant density + one hand pulling Bed planting + 25% higher plant density + one
hoeing

T10 Conventional agriculture (weedfree for both rice and wheat)

GM = Green manuring (with Sesbania aculeata ) DT= Deep tillage; ZT-Zero tillage

Treatments

Objective

1. To develop effective weed management

approaches for organic based basmati rice-durum

wheat- green manure cropping system
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Treatments

Kharif Rabi Remarks/short title

Maize (Green cob) Gralic

T1 Hoeing followed by earthing up at knee high
stage

Hoeing at 15 DAS and 45 DAS Hoeing

T2 Stale seed bed (SSB) + hoeing + earthing up SSB + hoeing + HW SSB + hoeing

T3 Raised stale seed bed (RSSB)+ hoeing +
earthing up

RSSB + hoeing + HW RSSB + hoeing

T4 Mulch  (Lantana)  5t/ha Mulch  5 t/ha Mulch

T5 SSB + mulch   5t/ha SSB + mulch 5t/ha SSB + mulch

T6 RSSB + mulch   5t/ha RSSB + mulch 5t/ha RSSB + mulch

T7 Intercropping (Soybean) + hoeing Intercropping (Coriander) + hoeing Intercropping

T8 *Maize/Soybean + hoeing+ earthing up *Garlic/Pea + hoeing+ HW Crop rotation

T9 Mulch + manual weeding autumn crop offb
coriander

Mulch + manual weeding fb summer
crop of green manure

Intensive cropping

T10 Chemical check Chemical check Chemical check

*In , maize/ soybean and in garlic/pea as alternate cropKharif Rabi
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Treatments

Rabi (2017-18)
Crop: Wheat

Kharif (2018)
Crop: Rice

T1 Rice (TPR) - Summer ploughing + stale bed 10 days
standing water+ MW (20 DAT) + HW (40 DAT)one one
wheat (Convt.) stale bed + one MW (30 DAS)

T1 Rice (TPR) - Summer ploughing + stale bed
+ one MW (20  DAT)+ one HW (40 DAT)
wheat (Convt.) stale bed + one MW (30 DAS)

T2 Rice (TPR) - stale bed + MW (20 DAT) + HWone one
(40 DAT)
wheat (Convt.) stale bed + one HW (30 DAS)

T2 Rice (TPR) - stale bed + one MW (20 DAT) +
one HW (40 DAT)
wheat (Convt.) stale bed+ one HW (30 DAS)

T3 Rice (TPR)-soil solarization + HW (40 DAT)(40
wheat (ZT) with rice straw + one HW

T3 Rice (TPR)- one HW (40 DAT)
wheat (ZT) with rice straw + one HW

T4 Rice (FIRB DSR)-stale  seed  bed + soybean on bed)
+ (40 W at 40 DASHoeing at 20 DAS + one H
wheat (FIRB) two rows wheat on bed + mentha in
furrows  +  one HW (30 DAS)

T4 Rice (FIRB DSR)-stale  seed  bed + soybean on
bed) + one hoeing (20 DAS) + one HW at 40 DAS
wheat (FIRB) two rows wheat on bed + mentha in furrows
+  one HW (30 DAS)

T5 Rice (DSR) + +  MW (25 DAS) + HW  (40 DAS)Sesbania
wheat (CTW) + stale bed + one HW (30 DAS)

T5 Rice (DSR) + +  MW (25 DAS)Sesbania + HW  (40 DAS)

wheat (CTW)+ stale bed + one HW(30 DAS)

T6 Rice (DSR) soil solarization + one HW (25 DAS)
wheat (ZT) with rice straw + one HW(30 DAS)

T6 Rice (DSR) soil solarization + one HW (25 DAS)
wheat (ZT) with rice straw + one HW (30 DAS)

T7 Rice (TPR) + pre-em fb post-em herbicide (Control)
wheat (Convt.) + Post-emergence herbicide (Control)

T7 Rice(TPR)+pre-emergence fb post-emergence herbicide
(Control) (Convt.) + post-emergence herbicide
(Control)

wheat

T8 Rice(DSR) + pre-emergence fb post-emergence (Control)
wheat (ZT) +  post-emergence herbicide (Control)

T8 Rice (DSR) + pre-em. fb post-em. (Control)
Wheat (ZT) + post-em. herbicide (Control)
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Treatments
Kharif (Rice) Rabi (Capsicum)

T1 Closer spacing (20X15cm) fb one hand weeding at 30 DAT Closer spacing (60X30cm) fb one hand weeding
at 30 DAT

T2 Green manuring  50 kg/ha before transplanting fb one hand
weeding at 30 DAT

Black polythene mulch

T3 Sesbania intercrop 25 kg/ha up to 30 DAS fb mechanical
incorporation fb one hand weeding at 40 DAT

Sesbania intercrop 25 kg/ha up to 30 DAS fb
mechanical incorporation fb one hand weeding
at 45 DAT

T4 Summer deep tillage fb one hand weeding at 30 DAT Paddy straw mulch 7.5 t/ha fb one hand
weeding at 30 DAT

T5 Two mechanical weeding by paddy weeder at 20 & 40 DAT Two mechanical weeding at 20 & 40 DAT

T6 Two hand weeding at 20 & 40 DAT Two hand weeding at 20 & 40 DAT

T7 Weedy Weedy

T8 RDF + pretilachlor 750 g/ha fb bispyribac-Na 25 g/ha at 25
DAT

RDF + pendimethalin1 kg/ha
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Treatments

T1 *Stale seed bed technique *Stale seed bed technique

Kharif- Foxtail millet (June- Aug) Rabi-Greengram (Oct)

T2 Inter cultivation twice at 25 + one hand weeding at 45 DAS Inter cultivation twice at 25 + one hand weeding at 45 DAS

T3

Stale seed bed technique + intercultivation twice at 25 &
45DAS

Stale seed bed technique + intercultivation twice at 25 &
45 DAS

T4 Straw mulching 5 t/ha at 10-15 DAS Straw mulching 5 t/ha at 10-15 DAS

T5

Bio-mulching (Seed of  cowpea  was  sown in between two rows
of fox tail millet). The cover crops cowpea  was  mulched
between rows at 30 (DAS ) + one intercultuvation at 40 DAS

Sesbania as bio mulching smothering crop in between two
rows of cowpea,.greengram and used as mulch after 30 DAS
+ 1 intercultivation at 40 DAS

T6 Hand weeding at 20 & 40 DAS Hand weeding at 20 & 40 DAS

T7 Bio-mulching (Seed of coriander was sown in between two
rows of fox tail millet). The cover crops cowpea  will be
mulched between rows at 30 (DAS ) + one intercultuvation
at 40 DAS

Bio-mulching (Seed of   coriander   is  sown in between two
rows of fox tail millet). The cover crops cowpea  was
mulched between rows at 30 (DAS ) + one intercultuvation
at 40 DAS

T8 Unweeded control Unweeded control

T9 **PE- pendimethalin 1.0 kg/ha + intercultivation 30 DAS **PE- pendimethalin 1.0 kg / ha + intercultivation 30 DAS

* Stale seed bed treatment was initiated 15 days before sowing of the crop. One irrigation was given to stale seed bed plots and weeds
were allowed to germinate. The germinated weeds were removed by passing cultivator cris-cross one day before sowing of the crop.

** Chemical treatment was laid out away from the non- chemical treatment plots.
** In organic experiments it was suggested to test the recommended practice (chemical based) in separate strip just for comparison,

however, it would not be included for statistical analysis and also suggested to specify the source of plant nutrients supplying to the
crop

-
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T - Straw mulching at 40 DAS4 T - Bio- mulching – cowpea at 30 DAS5

T - Stale seed bed technique + Intercultivation at 25 + 45 DAS3 T - Unweeded Control8

Plate 3 Non-chemical methods of weed management in foxtail millet
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Table 1.1.3.1 Total weed density and weed dry weight at 60 DAT and productive tillers, grain yield and economics as

influenced by long term herbicide trial in transplanted lowland rice-rice cropping system

Treatment Dose
(g/ha)

DAT Rabi 2017-18 Kharif 2018

Total
weed

density
(no./m )

at 60
DAT

2

Total
weed

dry
weight
(g/m )
at 60
DAT

2

Produ-
ctive
tillers

(no./m )2

Grain
yield
(t/ha)

Total
weed

density
(no./
m )

at 60
DAT

2

Total
weed
dry

weight
(g/m )
at 60
DAT

2

Grain
yield
(t/ha)

Pyrasosulfuron-ethyl (PE) fb hand
weeding (K & R)

20 3 fb 30 2.93 1.41 518 6.73 5.97 2.90 304 6.46

Pyrasosulfuron-ethyl (PE) fb
hand weeding (K); and
bensulfuron-methyl +
pretilachlor fb hand weeding (R)

20 +660
3 fb 30
(K and

R)
3.98 2.07 438 6.09 6.78 3.42 272 6.29

Pyrasosulfuron-ethyl (PE) fb
bispyribac sodium (PoE)  (K & R) 20 25fb 3 fb 30 2.30 2.24 506 6.64 5.98 3.49 240 5.02

Pyrasosulfuron-ethyl(PE) fb (PoE)
bispyribac-sodium (K); and
bensulfuron-methyl + pretilachlor
fb bispyribac-sodium (PoE)(R)

20 25fb
+ 660
fb 25

3 fb 30
(K and

R)
3.27 2.88 406 5.37 6.75 3.86 288 6.24

Hand weeding twice - 15 and 30 4.16 3.21 464 6.63 8.21 3.62 336 7.48

- - 9.40 5.70 136 2.30 11.4 6.75 112 3.50

SEm+

Unweeded check

0.10 0.11 11 0.15 0.17 0.30 5 0.16

LSD (P=0.05) 0.24 0.24 23 0.33 0.38 0.67 12 0.37

Produ-
ctive
tillers

(no./m )2

Note: K – R - DAT : Days after transplanting; PE- Pre-emergence; PoE- Post-emergenceKharif ; Rabi ,
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Table 1.3.1.2 (i) Long term effect of different nutrient and weed management practices on weed growth and crop

yield in rice-rice cropping system

Treatment Autumn rice Winter rice

Total
weed

density
(no./m )

at
60 DAT

2

Total
weed
dry

weight
(g/m2)

at
60 DAT

No.
of

panicles
/m2

Grain
yield
(t/ha)

Straw
yield
(t/ha)

Total
weed

density
(no./m2)

at
60 DAT

Total
weed
dry

weight
(g/m )

at
60 DAT

2

No. of
panicles

/m2

Grain
yield
(q/ha)

Straw
yield
(t/ha)

Farmers practice (pretilachlor
0.750 kg/ha as PE + NPK fertilizer) 136.3 31.5 39.5 2.50 233.3 136.3 8.91 186.2 4.68 8.5.6

Pyrazosulfuron 25 g/ha (PE) fb
2,4-D 0.5 kg/ha at 30 DAT (100%
nutrient through fertilizers)

104.0 30.8 41.7 3.08 241.7 104.0 8.30 196.2 5.06 10.3

Pyrazosulfuron 25 g/ha (PE) fb
2,4-D 0.5 kg/ha at 30 DAT (75%
nutrient through fertilizers +
25% nutrient through organic
source)

98.6 29.6 38.7 4.00 266.7 98.7 9.57 187.0 4.30 9.75

Pyrazosulfuron 25g/ha (PE) fb
2,4-D 0.5 kg/ha at 30 DAT
rotated with pretilachlor 0.750
kg/ha (75% nutrient
throughfertilizers + 25% nutrient
through organic source)

65.6 23.7 42.0 4.83 291.7 65.7 10.0 245.0 5.75 13.6

Pyrazosulfuron 25 g/ha (PE) fb
2,4-D 0.5 kg/ha at 30 DAT
rotated with pretilachlor (100%
nutrient through fertilizers)

82.3 26.8 34.4 3.33 258.3 82.3 7.78 213.2 5.18 10.3

LSD (P=0.05) 23.1 3.09 NS 0.08 NS 23.1 0.90 23.3 0.53 1.39

Note: PE-Pre-emergence; DAT-Days after transplanting; - Followed byfb
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Table 1.3.1.2 (ii) Effect of different weed management practices on weed growth and rhizome yield in ginger

Treatment Total weed
density

(no./m2) at
60 DAT

Total
weed dry

weight
(g/m2) at
60 DAT

No. of
tillers/

m

Rhizome
length
(cm)

Rhizome
girth
(cm)

Rhizome
yield

(kg/ha)

Pendimethalin1.5 kg/ha after planting but
before mulching

12.1
(150.7)

7.33
(54.7)

21.2 9.87 7.93 361.1

Oxyfluorfen 0.20 kg/ha after planting but before
mulching

10.9
(120.0)

6.49
(42.7)

20.7 9.20 7.93 354.1

Pendimethalin1.5 kg/ha fb hand weeding at 30-35

DAP after planting but before mulching

DAS after planting but before mulching

11.2
(128.0)

5.48
(30.7)

20.4 8.93 7.73 194.4

Oxyfluorfen 0.20 kg/ha fb hand weeding after 10.1
(104.0)

6.09
(37.3)

20.2 4.53 4.60 229.1

Glyphosate 0.80 kg/ha just before emergence of
sprouts of ginger

8.44
(72.0)

6.34
(40.0)

22.0 8.33 8.13 305.6

Glyphosate0.80 kg/ha + pendimethalin1.5 kg/ha
just before emergence of sprouts of ginger

9.39
(88.0)

5.41
(29.3)

21.6 6.73 5.80 159.7

Glyphosate 0.80 kg/ha + oxyfluorfen 0.2 kg/ha
just before emergence of sprouts of ginger

8.40
(70.7)

5.32
(29.3)

24.3 8.07 7.07 222.2

Hand weeding at 30 and 60 DAP 11.9
(142.7)

6.36
(40.0)

16.9 7.33 6.40 161.1

Un-weeded control 14.1
(200.0)

8.56
(73.3)

14.8 2.53 2.80 111.1

LSD (P=0.05) 2.39 1.88 4.30 1.48 1.47 26.2

Note: DAP-Days after planting; (Original figures in parentheses were subjected to square-root transformation
before statistical analysis).

)5.0( +x
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Table 1.3.1.3 Effect of different weed management practices on weed growth, crop yield and economics in rice-rice-
vegetable cropping system ( , 2018)Kharif

Treatmments Weed density (no./m2) at
45 DAS

Weed dry
weight

(kg/ha) at
45 DAS

Weed
control

efficiency
(%)

at 45 DAS

Grain
yield

(t/m2)

Straw
yield

(t/m2)

B : C
ratio

I. mileacea M.  vaginalis

Rice-Daincha, Daincha brown manured
by 2,4-D at 25 DAS

2.99
(9.33)

1.48
(5.33)

66.0
(47.7)

35.6 2.22 2.72 1.06

Rice- Daincha, Daincha brown manured
by 2,4-D fb cyahalofop butyl at 25 DAS

5.30
(28)

0.22
(0)

56.9
(32.4)

44.5 2.05 2.20 0.89

Rice- Daincha, Daincha brown manured
by 2,4-D fb hand weeding at 45 DAS

3.26
(10.6)

0.22
(0)

32.0
(10.7)

68.7 2.41 2.66 0.85

Rice- Daincha, Daincha incorporated
manually at 25 DAS

6.29
(40)

2.91
(13.3)

79.5
(66)

22.5 1.42 1.81 0.62

Rice- Daincha, Daincha incorporated
manually at 25 DAS fb bispyribac
sodium

6.68
(45.3)

0.22
(0)

96.7
(100.1)

5.8 2.58 2.75 1.00

Rice- Daincha, Daincha incorporated
manually at 25 DAS fb hand weeding
at 45 DAS

2.77
(8.00)

1.10
(2.67)

24.2
(6.1)

76.4 2.50 2.72 0.80

Rice - hand weeded at 25 and 45 DAS 2.29
(5.33)

0.82
(1.33)

30.2
(9.7)

70.5 2.33 2.43 0.66

Unweeded control 6.63
(45.3)

2.36
(8.00)

102.7
(109.3)

- 1.92 2.87 1.02

CD (P=0.05) 1.42 NS 3.38 0.56 NS

Note: Original figures in parentheses were subjected to square-root transformation before statistical analysis)5.0( +x
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Table 1.3.2.1 Effect of different weed management treatments on weed growth, crop yield and economics in maize

Treatment

Total
weed

density
(No/m2)

at 60
DAS

Total
weed
dry

weight
(g/m2) at
60 DAS

Grain
yield
(t/ha)

Straw
yield
(t/ha)

NMR
(`

/ha)

B:C
Ratio

Atrazine 1.0 Kg/ha PE fb HW at 40 DAS
3.47

(11.6)
3.59

(12.3)
4.63 7.00 49,970 3.12

Atrazine + pendimethalin (0.50+0.25 Kg/ha) PE
6.24

(38.4)
5.06

(25.2)
2.98 6.15 28,635 2.37

Atrazine 1.0 Kg/ha PE fb 2,4-D 1.0 kg /ha LPoE
4.71

(21.7)
4.64

(21.1)
3.53 6.41 35,970 2.69

Atrazine + pendimethalin (0.50+0.25 Kg/ha) PE fb 2,4-D 1.0
kg /ha LPoE

5.19
(26.4)

4.93
(23.9)

3.48 6.37 35,218 2.65

Topramezone 25.2 g/ha EPoE
5.42

(29.0)
5.18

(26.3)
3.38 6.26 33,454 2.57

Tembotrione 120g /ha EPoE
5.75

(32.5)
5.57

(30.5)
3.40 6.28 33,616 2.58

Topramezone 25.2 g/ha EPoE fb IC +HW at 40 DAS
3.22

(9.89)
2.49

(5.71)
4.21 6.50 43,024 2.83

Tembotrione 120g /ha EPoE fb IC +HW at 40 DAS
2.97

(8.35)
2.49

(5.69)
4.07 6.70 41,243 2.74

Topramezone +atrazine (25.2+500g/ha) EPoE fb IC + HW at
40 DAS

2.61
(6.34)

2.29
(4.75)

4.38 6.86 44,976 3.11

Tembotrione +atrazine (120+500g/ha) EPoE fb IC + HW at
40 DAS

2.76
(7.11)

2.35
(5.01)

4.58 6.98 47,655 3.12

IC+HW at 20 and 40 DAS
2.34

(5.03)
2.10

(3.94)
4.87 7.30 50,852 2.75

Weedy check
13.28

(176.0)
12.5

(157.1)
1.99 5.64 15,863 1.81

SE m + 0.21 0.18 0.25 0.23 3,160 --

LSD (P= 0.05) 0.58 0.54 0.72 0.69 8,468 --

Note: PE: Pre-emergence; PoE: Post-emergence; EPoE: Early post-emergence; LPoE: Late post-emergence; IC: Intercultural
operation; HW: Hand weeding; DAS: Days after sowing; : Followed by; Original figures in parentheses were subjected to square-
root transformation

fb
before statistical analysis.)5.0( +x
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Table 1.3.2.2 Effect of different weed management treatments on weed growth, crop yield and economics in maize

Treatment E. colona
density

at 60
DAS

S. viridis
density

at 60
DAS

Total
weed dry

weight
(No/m2)

at 60
DAS

Grain
yield
(t/ha)

Straw
yield
(t/ha)

Net
return

(`/ha)

B:C
ratio

Atrazine 750 g/ha as PE 3.10
(9.10)

1.43
(9.10)

18.6 3.82 5.02 48,651 1.99

2,4-D sodium salt 1000 g/ha at 15-20 DAS 6.91
(47.2)

1.42
(47.2)

49.0 3.23 4.96 38,362 1.55

Tembotrione 120 g/ha at 15-20 DAS 3.10
(9.12)

2.33
(9.12)

15.0 3.19 5.27 36,111 1.33

Topramezone 25.2 g/ha at 15-20 DAS 3.12
(9.25)

1.28
(9.25)

14.4 3.29 4.95 37,028 1.36

Atrazine 750 g/ha PE fb 2,4-D sodium-salt 1000 g/ha
at 15-20 DAS

3.04
(8.72)

0.78
(8.72)

12.5 3.82 5.07 47,511 1.85

Atrazine 750 g/ha PE fb tembotrione 120 g/ha at
15-20 DAS

1.47
(1.67)

0.74
(1.67)

2.85 5.24 6.05 70,515 2.51

Atrazine 750 g/ha PE fb topramezone 25.2 g/ha at
15-20 DAS

1.58
(2.00)

0.74
(2.00)

3.35 4.96 5.70 65,195 2.32

- 5.21
(26.7)

1.06
(26.7)

31.51 4.60 5.05 60,290 2.35

Atrazine 500 g/ha PE
20 DAS

fb  + tembotrione 120 g/ha at
15-

1.78
(2.67)

1.17
(2.67)

5.16 4.83 5.54 62,704 2.24

Atrazine 500 g/ha PE fb + topramezone 25.2 g/ha at
15-20 DAS

1.96
(3.33)

1.05
(3.33)

6.56 4.64 5.38 59,206 2.11

Manual weeding at 15 and 35 DAS 2.41
(5.33)

0.77
(5.33)

9.29 5.21 5.21 52,023 1.17

Weedy check 7.33
(53.3)

3.66
(53.3)

82.1 2.37 4.01 23,970 1.04

SE m + 0.12 0.02 0.69 0.24 0.26 - -

LSD (P= 0.05) 0.35 0.05 2.03 0.70 0.75 - -

Atrazine 500 g/ha PE 2,4-D sodium salt 800 g/ha
at 15-20 DAS

fb

Note: PE: Pre-emergence; DAS: Days after sowing; Original figures in parentheses were subjected to square-root transformation

before statistical analysis.)5.0( +x
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Table 1.3.2.3 Effect of different weed management treatments on weed growth, crop yield and economics in maize
(sweet corn)

Treatment

Total weed
density

(no./m2) at
45 DAS

Total weed
dry weight
(no./m2) at

45 DAS

Fresh
kernel
yield
(t/ha)

Fresh
cob

yield
(t/ha)

Green
fodder
yield
(t/ha)

Atrazine 1.0 kg/ha PE fb HW at 40 DAS 8.67(74.6) 5.13(25.8) 9.4 20.5 38.6

Atrazine + pendimethalin (0.50 + 0.25 kg/ha) PE (tank
mix)

8.17(66.2) 4.83(22.8) 10.2 22.7 39.2

Atrazine 1.0 kg/ha PE fb 2,4-D 1.0 kg/ha LPoE 4.97(24.2) 3.93(14.7) 11.0 24.4 40.4

Atrazine + pendimethaline (0.50 + 0.25 kg/ha) PE fb 2,4-D
1.0 kg/ha LPoE

5.53(30.0) 3.90(14.7) 11.0 24.5 40.7

Topramezone 25 g/ha EPoE 2.01(3.5) 1.42(1.54) 14.2 31.7 45.3

Tembotrione 100 g/ha EPoE 1.97(3.4) 1.26(1.33) 14.8 32.9 45.8

Topramezone 25 g/ha EPoE fb IC 1.48(1.7) 0.91(0.33) 15.8 35.2 47.3

Tembotrione 100 g/ha EPoE fb IC 1.63(1.4) 0.84(0.22) 16.4 36.2 47.9

Topramezone + atrazine (25 + 250 g/ha) EPoE fb IC 2.08(3.8) 1.43(1.54) 12.0 28.4 42.5

Tembotrione + atrazine (100+ 250 g/ha) EPoE fb IC + HW at
30 DAS

15.2(230.5) 10.9(119.8 ) 5.45 12.1 23.4

IC + HW at 20 and 40 DAS 2.01(3.57) 0.84(0.22)

Weedy check 32.4 (102.4) 14.3(15.4)

SEm± 0.22 0.08 1.75 1.89 1.70

LSD(P=0.05) 0.53 0.19 4.30 4.63 4.17

WP 1.3.3 Weed management in other

cropping system

CCSHAU, Hisar

WP 1.3.3.1 (i) Herbicidal weed management

in green gram

Experimental field was infested with

and . All

pre-emergence herbicide treatments proved effective

control against predominant weed but

not against ( ) . Post-

emergence application of aciflourfen + clodinafop at all

the rates proved very effective control against

but its efficacy against was

poor. Pyroxasulfone alone at 127.5 and 150 g/ha and its

combination with pendimethalin proved effective

control against all weeds. Maximum plant dry matter

accumulation and number of pods /plant were

recorded under weed free treatment which was at par

with aciflourfen + clodinafop at all rates and

imazethapyr + pendimethalin at 1000 g/ha. Presence of

Trianthema portulacastrum Cyperus rotundus

T. portulacastrum

C. rotundus

T.

portulacastrum C. rotundus

(Table 1.3.3.1 i )

weeds throughout the season caused 76 % reduction in

seed yield of greengram. Seed yield was maximum

(1.29 t/ha) with use of aciflourfen + clodinafop at 370

g/ha which was significantly at par with its lower dose,

pyroxasulfone 150 g/ha, pyroxasulfone +

pendimethalin, imazethapyr + pendimethalin at 1000

g/ha and weed free but significantly higher than all

other treatments.

Residual effect of different herbicides applied

in greengram on succeeding mustard crop was very

much apparent in some treatments. Crop toxicity in

treatments involving imazethapyr ranged from

52.8-82.8 at 15 DAS and 43.9-72.8% at 30 DAS

( ) . Toxicity was more in imazethapyr

than its combination with imazamox. Similarly plant

dry weight was significantly less in treatments

involving imazethapyr as compared to other

herbicides. New ready-mix herbicide aciflourfen +

clodinafop and pyroxasulfone did not show any

Residual effect of different herbicides applied in

greengram on succeeding mustard crop

(Table 1.3.3.1 ii )

Note: PE: Pre-emergence; PoE: Post-emergence; EPoE: Early post-emergence; LPoE: Late post-emergence; IC: Intercultural
operation; HW: Hand weeding; DAS: Days after sowing; : Followed by; Original figures in parentheses were subjected to square-
root transformation

fb
before statistical analysis)5.0( +x
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Table 1.3.3.1 (i) Effect of different weed management practices on weed density, dry weight, crop growth and seed
yield in greengram

Treatment Dose
(g/ha)

Time of
application

Weed density (no./m2) at
40 DAS

Total
weed dry
weight at
40 DAS

Plant
dry

weight
at 40
DAS

No. of
pods/
plant

Seed
yield
(t/ha)

T.
portulacastrum

C.rotundus

Aciflourfen + clodinafop (RM) 245 3-4 leaf
stage

4.27(2.0) 3.13(2.7) 4.9 33.2 35 1.19

Aciflourfen + clodinafop (RM) 305 3-4 leaf
stage

3.68(2.3) 2.54(2.9) 4.2 34.1 37 1.24

Aciflourfen + clodinafop (RM) 370 3-4 leaf
stage

2.92(2.5) 1.71(1.6) 4 34.0 38 1.29

Pyroxasulfone 127.5 PE 1.54(5.4) 1.79(2.3) 6.4 30.8 32 1.12

Pyroxasulfone 150 PE 1.41(4.1) 1.98(1.4) 6.8 30.3 36 1.29

Pyroxasulfone +
pendimethalin ( TM)

106 +
1000

PE 1.13(1.3) 1.91(0) 6.2 24.7 35 1.18

Quizalofop 60 3-4 leaf
stage

1.80(1.9) 1.80(1.9) 49.5 21.6 21 0.73

Imazethapyr 70 3-4 leaf
stage

1.60(1.9) 1.68(2.8) 29 26.3 32 1.00

Imazethapyr +quizalofop(TM) 70 + 60 3-4 leaf
stage

2.89(3.9) 1.47(2.9) 32.8 28.2 32 1.02

Imazethapyr +imazamox (RM) 70 PE 1.88(2.5) 4.87(3.6) 30.7 27.8 32 1.06

Pendimethalin fb quizalofop 1000 PE 1.79(2.3) 1.60(1.9) 38.4 26.2 29 0.83

Imazethapyr + pendimethalin
(TM)

1000 PoE 1.48(4.8) 2.13(2.1) 10.2 34.4 36 1.25

Two hand weeding - 20 & 40
DAS

1.0(0) 1.0(0) 6.52 27.1 38 1.24

Weedy check - - 3.58(16) 2.89(3.9) 53.2 23.8 19 0.31

Weed free - - 1.0(0) 1.0(0) 0 35.4 39 1.26

SEm± 0.50 0.23 0.78 1.06 1.2 0.03

LSD (P=0.05) 1.47 0.67 2.26 3.07 3.4 0.11

residual toxicity in mustard. Significantly less number

of leaves /plant and seed yield was observed with

treatments of imazethapyr alone and imazethapyr and

imazamox as compared to untreated check and other

herbicides. It can be concluded that imazethapyr and its

combination with imazamox should not be used for

weed control in greengram if mustard is to be planted as

succeeding crop. In such situation ready-mix of

aciflourfen + clodinafop and pyroxasulfone at 127.5-150

g/ha can be used safely without any toxic effect.

Note: RM: Ready mix; TM: Tank mix; DAS: Days after sowing; PE: Pre-emergence; PoE: Post-emergence; Original figures in
parentheses were subjected to square-root transformation                         before statistical analysis.)5.0( +x
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Table 1.3.3.1(ii) Effect of different treatments on dry matter of plant, phyto-toxicity, plant height and yield

attributes on succeeding mustard crop

Treatments

Dose
(g/ha)

Time of
application

Crop dry
weight

(g/plant)
at 30
DAS

Phyto-
toxicity on
crop (%)

at 30 DAS

Plant
height
(cm) at
30 DAS

No. of
plants/

m at
20 DAS

No. of
leaves
/plant
at 30
DAS

Seed
yield
(t/ha)

Aciflourfen + clodinafop (RM) 245 -4 leaf stage 0.81 0 19.2 9.2 7 1.92

Aciflourfen + clodinafop (RM) 305 -4 leaf stage 0.83 0 19.9 9.3 6.20 1.95

Aciflourfen + clodinafop (RM) 370 -4 leaf stage 0.82 0 18.5 9.63 6.43 1.94

Pyroxasulfone 127.5 PE 0.66 0 19.4 8.63 5.76 1.78

Pyroxasulfone 150 PE 1.07 0 16.6 11.1 5.76 1.79

Pyroxasulfone +
pendimethalin ( TM)

106 +
1000

PE
1.42 0 20.9 10.1 6.86 1.80

Quizalofop 60 -4 leaf stage 0.60 0 18.0 9.83 6.63 1.79

Imazethapyr 70 -4 leaf stage 0.15 72.8 3.33 9.06 3.83 1.47

Imazethapyr +quizalofop(TM) 70 + 60 -4 leaf stage 0.25 64.7 4.16 8.5 4.01 1.49

Imazethapyr +imazamox (RM) 70 PE 0.26 43.9 5.63 9.1 4.36 1.67

Pendimethalin fb quizalofop 1000 PE 0.98 0 18.8 8.86 5.76 1.78

Imazethapyr + pendimethalin
(TM)

1000 PoE
0.98 0 17.5 8.96 6.53 1.94

Two hand weeding - 20 & 40 DAS 1.03 0 16.6 9 6.03 1.91

Weedy check - - 0.93 0 18.0 9.96 6.20 1.89

Weed free - - 1.23 0 17.7 8.73 6.10 1.88

SEm± 0.10 0.58 0.32 0.20 0.06

CD(P=0.05) 0.31 1.69 0.94 0.59 0.18

Note: RM: Ready mix; TM: Tank mix; DAS: Days after sowing; PE: Pre-emergence; PoE: Post-emergence; Original figures in
parentheses were subjected to square-root transformation before statistical analysis.(X+0.5)
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Table 1.3.3.1(iii) Effect of different weed control practices on weed growth, crop yield and economics in vegetable
peas

Treatment Dose
(g/ha)

Time of
application

Density (no./m2) at 60
DAS

Weed
control

efficiency
at 90
DAS

Weed
index
(%)

Visual
phyto-
toxicity
(%) 30
DAS

Seed
yield
(t/ha)

B:C

Fumaria
parviflora

Coronopus
didymus

Clodinafop 60 35
DAS

8.67
(74.3)

4.82
(22.7)

1.6 45.0 0.00 (0) 0.99 1.42

Pinoxaden 50 35
DAS

8.69
(74.7)

4.97
(24.0)

2.4 46.7 0.00 (0) 0.94 1.35

Pendimethalin 1000 PE 8.01
(63.3)

4.28
(17.7)

35.9 26.5 0.00 (0) 1.33 1.87

Pendimethalin +
imazethapyr (RM)

800 PE 6.90
(46.7)

1.24
(0.7)

70.0 8.7 0.00 (0) 1.65 2.26

Pendimethalin +
imazethapyr (RM)

1000 PE 6.79
(45.3)

1.24
(0.7)

75.8 6.6 0.00 (0) 1.68 2.27

Pendimethalin +
imazethapyr (RM)

1250 PE 6.77
(45.0)

1.00
(0)

83.3 5.5 0.00 (0) 1.79 2.36

Imazethapyr 70 PE 7.47
(55.0)

1.41
(1.3)

44.8 23.3 0.00 (0) 1.38 1.95

Imazethapyr 60 2-4 leaf
stage

7.72
(59.0)

2.44
(5.0)

72.7 14.7 12.8 (5) 1.50 2.20

Imazethapyr 70 2-4 leaf
stage

7.48
(55.0)

2.30
(4.3)

75.9 11.3 12.8 (5) 1.50 2.13

Imazethapyr 80 2-4 leaf
stage

6.89
(46.7)

2.23
(4.0)

80.1 10.0 12.8 (5) 1.53 2.15

Imazethapyr +
imazamox (RM)

60 2-4 leaf
stage

7.69
(58.3)

2.41
(5.0)

67.1 14.8 12.8 (5) 1.54 2.10

Imazethapyr +
imazamox (RM)

70 2-4 leaf
stage

7.65
(57.7)

1.99
(3.0)

73.8 11.0 18.4 (10) 1.61 2.17

Imazethapyr +
imazamox (RM)

80 2-4 leaf
stage

7.91
(61.7)

1.90
(2.7)

80.3 10.4 18.3 (10) 1.62 2.16

Weedy check - 8.69
(74.7)

5.74
(32.7)

0.0 50.2 0.00 (0) 0.90 1.33

Weed free - 1.00 (0) 1.00 (0) 100.0 0.0 0.00 (0) 1.81 1.38

SE (m) ± 0.28 0.30 0.51 0.005

LSD (P=0.05) 0.82 0.87 1.50 0.15

Note: RM: Ready mix;   PE: Pre-emergence; Days after sowing; Original figures in parentheses wereDAS: subjected to square-

root transformation                         before statistical analysis.)5.0( +x
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Table 1.3.3.1(iv) Residual effect of different herbicides on number of leaves/plant, fresh weight/plant and plant
height of different crops  grown after harvest of pea

Treatments No. of leaves/plantWeight Plant height (cm) Fresh weight(g)/plant

Dose
(g/ha)

Time of
applicat

ion

Muskm
elon

Ridge
gourd

Bottle
gourd

Musk
melon

Ridge
gourd

Bottle
gourd

Muskm
elon

Ridge
gourd

Bottle
gourd

Clodinafop 60 35
DAS

19.7 25.2 17.2 105 230 121 169 168 212

Pinoxaden 50 35
DAS

17.9 23.5 17.8 107 255 126 170 172 215

Pendimethalin 1000 PE 18.0 22.5 17.0 110 221 123 217 175 211

Pendimethalin +
imazethapyr RM)

800 PE 18.5 22.5 18.0 107 217 132 173 177 226

Pendimethalin +
imazethapyr RM)

1000 PE 20.4 22.3 17.4 107 219 120 173 180 223

Pendimethalin +
imazethapyr RM)

1250 PE 18.6 26.4 14.8 102 226 117 173 180 221

Imazethapyr 70 PE 14.8 17.1 14.6 92 198 96 120 180 150

Imazethapyr 60 2-4 leaf
stage

14.8 19.3 15.8 93 205 103 80 133 165

Imazethapyr 70 2-4 leaf
stage

15.6 16.2 14.0 92 189 94 103 143 110

Imazethapyr 80 2-4 leaf
stage

15.3 16.6 14.3 97 180 103 83 137 118

Imazethapyr +
imazamox (RM)

60 2-4 leaf
stage

15.6 17.8 14.9 97 204 108 100 147 170

Imazethapyr +
imazamox (RM)

70 2-4 leaf
stage

16.6 17.2 14.6 93 201 108 100 147 110

Imazethapyr +
imazamox (RM)

80 2-4 leaf
stage

16.7 20.0 14.8 96 203 110 93 133 150

Weed free - - 19.2 26.5 17.2 104 236 126 177 173 219

Weedy check - - 20.2 24.4 17.7 107 247 123 173 167 213

LSD(P=0.05) 2.32 4.58 2.66 11 27 17 48 18 22

Note: RM: Ready mix; PE: Pre-emergence; Days after sowing; Original figures in parentheses were subjected to square-root

transformation before statistical analysis.

DAS:

)5.0( +x
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Table 1.3.3.2 Effect of different weed management practices on weed growth, crop yield and economics in turmeric

Treatments Weed
density

(no./m2)
at 60
DAS

Weed
dry

weight
(g/m2)
at 60
DAS

Weed
control

efficiency
at 60
DAS

weight of
rhizomes at
harvest (t)

Net return
( /ha)`

B:C Ratio

Metribuzin 0.7 kg/ha (0-5 DAP) fb 2 hand
weeding  (45 & 75 DAP)

4.80 (22.7) 5.49 (29.7) 63.3 20.4 2,53,575 3.80

Metribuzin 0.7 kg / ha (0-5 DAP) fb
fenoxaprop + metsulfuron (67+ 4 g / ha) 45
DAP.

4.65 (21.1) 5.70 (32.0) 60.5 17.9 2,06,078 3.35

Metribuzin 0.7 kg / ha (0-5 DAP) fb straw
mulch (10 DAP) fb HW (75 DAP)

4.80 (22.6) 3.90 (14.8) 81.6 22.4 2,87,309 4.19

Pendimethalin 1 kg / ha (0-5 DAP) fb 2 HW
(45 &75 DAP)

3.70 (13.1) 6.39 (40.3) 50.2 17.3 2,04,032 3.34

Pendimethalin 1 kg / ha (0-5 DAP) fb
fenoxaprop + metsulfuron (67+ 4 g / ha) 45
DAP

5.98 (35.4) 6.27 (38.8) 52.1 17.1 2,04,439 3.46

Pendimethalin 1 kg/ha (0-5 DAP) fb straw
mulch 10 t / ha (10 DAP) fb one HW (75 DAP).

3.66 (12.9) 4.58 (20.5) 74.7 22.7 2,93,468 4.33

Atrazine 0.75 kg/ha (0-5 DAP) fb two HW
(45 & 75 DAP).

5.47 (29.5) 6.12 (36.9) 54.4 18.2 2,21,650 3.59

Atrazine 0.75 kg/ha (0-5 DAP) fb
fenoxaprop+ metsulfuron (67+ 4 g / ha) 45
DAP.

6.10 (36.9) 6.05 (36.1) 55.5 18.3 2,25,600 3.72

Atrazine 0.75 kg/ha (0-5 DAP) fb straw
mulch 10 t/ha (10DAP) fb one HW (75DAP).

3.73 (13.5) 5.21 (26.7) 67.1 22.2 2,86,462 4.25

Oxyfluorfen fb two HW (45 & 75 DAP). 4.72 (21.8) 5.55 (30.2) 62.7 17.9 2,16,284 3.56

Oxadiargyl 0.25 kg/ha (0-5 DAP) fb two HW
(45 & 75 DAP).

5.67 (31.6) 5.53
(30.1)

62.9 17.0 2,01,910 3.37

Glyphosate 2 kg/ha (directed spray) fb 2HW
(45 & 75 DAP)

3.73 (13.6) 4.79 (22.5) 72.2 17.6 2 12 340 3.51

Hand weeding (25, 45 & 75 DAP). 1.94 (3.27) 1.98 (3.44) 95.7 23.8 2,87,785 3.54

Unweeded check. 9.65 (92.6) 9.02 (81.1) 0.00 9.18 75,623 1.96

SE m + 0.18 0.17 1.05 17,638 --

LSD (P= 0.05) 0.55 0.50 3.05 51,274 --

Note: DAP: Days after planting; : followed by; HW: Hand weeding; Original figures in parentheses were subjected tofb square-

root transformation before statistical analysis.)5.0( +x
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Treatment Grain yield (t/ha) Straw yield (t/ha) Harvest index (%)
Tillage system

CT 4.6 7.5 38.2

RT 4.8 7.8 38.3

ZT 4.7 7.4 39.0

SEm± 54.4 87.7 0.05

LSD (P=0.05%) NS 343 0.20

Residue load

No residue 4.7 7.6 38.5

30 cm 4.8 7.5 39.0

50 cm 4.7 7.7 37.9

SEm± 218.4 288.4 0.49

LSD (P=0.05%) NS NS NS

Table 1.3.4.1(i) Effect of tillage and residue management strategies on grain, straw yield and harvest index of

wheat

Note: CT: Conventional tillage; RT: Reduced tillage; ZT: Zero-tillage

WP 1.3.4.1(ii) Weed management of complex

weed flora in wheat under

stale seed bed system

GBPUAT, Pantnagar

Among the different herbicidal treatments,

density of , and

was recorded minimum with

application of clodinafop + metsulfuron-methyl

(0.06+0.004 kg/ha) after 1 irrigation and was found

superior to rest of the treatments ( ) .

Density of and

was completely controlled with stale seed

bed system followed by glyphosate (1.0 kg/ha) and

paraquat (0.5 kg/ha) application. Whereas,

was completely control with clodinafop +

metsulfuron-methyl (0.06+0.004 kg/ha) both before

seeding as well as after 1 irrigation. Among different

herbicidal treatments, total minimum dry matter

Phalaris minor Medicago denticulata

Melilotus alba

Chenopodium album Polygonum

Plebeium

Lathayrus

aphaca

st

st

(Table 1.3.4.1 ii )

accumulation was recorded with application of

paraquat dichloride (at 5% germination) at 0.5 kg /ha

with highest weed control efficiency (84.8%) and

significantly proved to be superior among all the

treatments. Among different weed control

treatments, maximum yield and yield attributes were

obtained with herbicidal treatments over the twice

hand weeding and weedy check. The highest number

of spikes/m , grain yield (3.4 t/ha) and straw yield

(6.4 t/ha) was obtained with paraquat dichloride (at

5% germination) at 0.5 kg/ha, with highest increased

126.6% in yield over weedy check. However, grains/

spike was achieved maximum with twice hand

weeding which was at par to paraquat dichloride (at

5% germination) at 0.5 kg/ha, while, 1000 grain

weight (43.8 g) was found highest with clodinafop +

metsulfuron methyl (0.06+0.004 kg/ha) at before

seeding among different herbicidal treatments.

2
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Treatments Dose
(kg ai/ha)

Time of
application

(DAS)

Weed density

(no./m2)
at 60 DAS

Total
weed
dry

weight
(g/m2)

Weed
control
efficien
cy (%)

Grain
yield
(t/ha)

Straw
yield
(t/ha)

% increase
in yield

over
weedy
check

P.
minor

M.
alba

Glyphosate 1.0 Before seeding 5.1
(25.3)

2.6
(6.0)

5.4
(27.9)

77.9 3.2 5.6 113.3

Paraquat dicloride 0.5 Before seeding 6.6
(42.7)

2.5
(5.3)

4.6
(20.7)

83.6 3.0 4.9 10.0

Glyphosate 1.0 At 5% germination 5.1
(25.3)

3.2
(9.3)

6.3
(39.1)

69.2 3.1 5.3 106.6

Paraquat dichloride 0.5 At 5% germination 5.2
(26.7)

3.2
(9.3)

4.5
(19.3)

84.8 3.4 6.4 126.6

Clodinafop+metsulfuron
-methyl

0.06+0.004 Before seeding 8.0
(64.0)

2.5
(5.3)

5.4
(28.1)

77.8 2.3 4.6 53.3

Clodinafop+metsulfuron
-methyl

0.06+0.004 After 1st irrigation 4.1
(16.0)

2.2
(4.0)

4.8
(22.5)

82.2 2.9 5.3 93.3

Hand weeding twice Before seeding
and 30 DAS

4.9
(22.7)

4.4
(18.7)

4.9
(23.9)

81.2 2.7 4.3 80.0

Weedy - - 10.0
(100.0)

6.2
(37.3)

11.1
(126.8)

- 1.5 3.0 -

SEm+ - - 0.29 0.21 0.49 - 0.12 0.23 -

LSD(P=0.05) - - 0.90 0.63 1.5 - 0.38 0.71 -

Table 1.3.4.1(ii) Effect of different weed management practices on weed density, dry weight , grain yield and straw
yield in wheat

Note: DAS- Days after sowing
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Table  1.3.5.1(i) Effect of different weed management practices on weed growth, crop yield and economics in

summer greengram

Treatment Dose
(g/ha)

Weed density (No./m2) at 40 DAS Wed biomass (g/m2)
at 40 DAS

Pods
(no./
plant)

Seed
Yield
(t/ha)

T
. p

or
tu

la
ca

st
ru

m

D
. a

eg
yp

ti
u

m

D
. s

an
gu

in
al

is

C
. v

is
co

sa

G
ra

ss
es

B
ro

ad
le

av
es

Sodium-acifluorfen +
clodinafop-propargyl as
(PoE)

184 1.5 (1) 1.4 (1) 1.3 (1) 1.3 (1) 2.3 (5) 3.2 (10) 23.1 1.39

Sdium-acifluorfen +
clodinafop-propargyl as
(PoE)

245 1.2 (1) 1.2 (1) 1.0 (0) 1.0 (0) 1.4 (1) 1.8 (2) 26.4 1.65

Sodium-acifluorfen +
clodinafop-propargyl as
(PoE)

306 1.0 (0) 1.0 (0) 1.0 (0) 1.0 (0) 1.0 (0) 1.0 (0) 27.6 1.66

Sodium-acifluorfen (PoE) 165 1.1 (0) 2.0 (3) 2.1 (3) 1.2 (1) 3.7 (13) 2.8 (7) 23.7 1.29

Clodinafop-propargyl as
(PoE)

80 2.3 (4) 1.2 (1) 1.3 (1) 2.4 (5) 1.6 (2) 6.4 (40) 22.4 1.28

Pendimethalin as (PE) 750 1.3 (1) 1.3 (1) 1.3 (1) 1.2 (1) 1.7 (2) 1.9 (3) 23.9 1.30

Weed free HWs 1.0 (0) 1.0 (0) 1.0 (0) 1.0 (0) 1.0 (0) 1.0 (0) 26.9 1.62

Weedy check - 2.3 (4) 2.2 (4) 2.3 (5) 2.5 (6) 4.4 (18) 6.4 (41) 13.3 0.79

SEm ± - 0.1 0.1 0.1 0.1 0.1 0.1 0.9 0.05

LSD (P=0.05) 0.3 0.3 0.3 0.3 0.3 0.3 2.7 0.15

Table  1.3.5.1(ii) Effect of different weed management practices on weed growth and crop yield in rapeseed

Treatment Dose
(g/ha)

C. rotundus
density (no./m2)

at 40 DAS

Weed biomass (g/m2) at 40 DAS Pods
(No./plant)

Seed
yield

(q/ha)Grasses Broadleaves Sedges

Napropamide 843.7 5.5 (29) 4.2 (17) 6.0 (36) 6.6 (43) 39.7 11.5

Napropamide 1125 3.8 (14) 2.7 (6) 3.9 (14) 4.7 (22) 43.7 13.7

Napropamide 1406.2 3.3 (10) 1.0 (0) 1.0 (0) 4.1 (16) 42.4 14.3

Weed free
Hand

weedings
1.3 (1) 1.0 (0) 1.0 (0) 1.0 (0) 41.8 14.8

Weedy check - 6.3 (39) 8.4 (70) 6.4 (41) 7.3 (52) 32.3 9.9

SEm ± 0.4 0.2 0.1 0.3 2.2 0.4

LSD (P=0.05) 1.1 0.5 0.3 0.9 7.3 1.4

Note: DAS: Days after sowing; Original figures in parentheses were subjected to square-root transformation
before statistical analysis.

Note: PE: Pre-emergence; PoE: Post-emergence; DAS: Days after sowing; Original figures in parentheses were subjected to square-
root transformation before statistical analysis.)0.1( +x

)0.1( +x
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Table 1.3.6.1(i) Weed management treatment

Treatment Rice Wheat

T1 Farmers’ practice Farmers’ practice

T2 Butachlor 1.5 kg/ha 2,4 DEE 1.0 kg/ha (100% fert.)fb Isoproturon 1.0 kg/ha + 2,4-D 0.75 kg/ha

T3 Butachlor 1.5 kg/ha fb 2,4 DEE 1.0 kg/ha (100% fert.) Clodinafop 75 g/ha /*isoproturon 1.0 kg/ha+2,4-
D 0.75 kg/ha

T4 Butachlor 1.50 kg/ha 2,4fb -DEE 1.0 kg/ha (75% N
Fert. 25% N through Lantana

Isoproturon 1.0 kg/ha +2,4-D 0.75 kg/ha

T5 Butachlor 2,4fb -DEE (75% N Fert._25% N through
Lantana

Clodinafop 75 g/ha/*isoproturon 1.0 kg/ha +2,4-
D 0.75 kg/ha

T6 Pretilachlor 0.75 kg/ha/butachlor 1.5 kg/ha*(100%
Fert.)

Isoproturon 1.0 kg/ha +2,4-D 0.75 kg/ha

T7 Pretilachlor 0.75 kg/ha/butachlor 1.5 kg/ha*(100%
Fert.)

Clodinafop 75 g/ha/*isoproturon 1.0 kg/ha +2,4-
D 0.75 kg/ha

T8 Pretilachlor 0.75 kg/ha /butachlor 1.5 kg/ha*(75% N
Fert. + 25% N Lantana

Isoproturon 1.0 kg/ha +2,4-D 0.75 kg/ha

T9 Pretilachlor 0.75 kg/ha/butachlor 1.5 kg/ha*(75% N
Fert. + 25% N Lantana

Clodinafop 75 g/ha/*isoproturon 1.0 kg/ha +2,4-
D 0.75 kg/ha
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Effect of treatments on seventeen year's average yield and sustainable yield indexTable 1.3.6.1(ii)

Treatment Grain yield (t/ha) Sustainable yield index (SYI)

Wheat Rice Wheat + rice Wheat Rice Wheat + rice

T1 2.58±0.30 2.99±0.22 5.57±0.42 0.55 0.71 0.68

T2 2.69±0.31 2.87±0.37 5.57±0.58 0.58 0.64 0.66

T3 2.94±0.41 3.29±0.32 6.23±0.61 0.61 0.76 0.74

T4 3.07±0.48 3.39±0.38 6.47±0.73 0.63 0.78 0.76

T5 3.21±0.54 3.15±0.31 6.37±0.65 0.65 0.73 0.762

T6 2.98±0.38 3.16±0.45 6.14±0.75 0.63 0.70 0.71

T7 3.20±0.48 2.85±0.36 6.06±0.62 0.66 0.64 0.72

T8 3.15±0.44 3.22±0.47 6.39±0.88 0.66 0.71 0.73

T9 3.38±0.41 3.23±0.52 6.61±0.77 0.72 0.70 0.77

LSD (P=0.05) 0.13 97 0.18 - - -

(a)

(c)

(b)

(d)

(e) (f)

Fig : 1.3.6.1.1 Effect of treatments on grain yield of wheat (a, b), rice (c, d) and system yield (e, f) based on five years moving

average, beginning in 2000-01 and pooled for 14 years, error bars indicate standard error (n=8).
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Treatment Dose (g/ha) Time of application Grasses BLW Sedges Total weeds

Metribuzin 1000 PE 2.03(3.10) 2.07(3.30) 11.18(124) 11.5(130)

Metribuzin + halosulfuron methyl
(TM)

1000+ 67.5 PE 2.07(3.30) 2.07(3.30) 6.7(44) 7.2(50.6)

Atrazine 2000 PE 2.16(3.67) 2.17(3.70) 12.45(154) 12.7(161.4)

Atrazine + halosulfuron (TM) 2000+ 67.5 PE 2.15(3.63) 2.0(3.00) 7.67(58) 8.1(64.6)

Metribuzin  + halosulfuron (TM) 1000+ 67.5 PoE 40 DAP 2.76(6.60) 3.11(8.70) 3(8.0) 4.9(23.3)

Atrazine + halosulfuron (TM) 2000+ 67.5 PoE40 DAP 2.76(6.60) 3.02(8.10) 3.16(9) 5.0(23.7)

Metribuzin fb halosulfuron 1000 &  67.5 PE fb 40 DAP-PoE 2.03(3.13) 2.19(3.80) 2.65(6) 3.7(12.9)

Atrazine fb halosulfuron 2000 & 67.5 PE fb 40 DAP-PoE 2.50(5.23) 2.15(3.60) 3.16(9) 4.3(17.8)

Sulfentrazone fb hoeing fb2,4-D
720 & 1000

PE fb 45 DAP fb 60
DAP-PoE

2.62(5.87) 3.08(8.47) 7(48) 8.0(62.3)

Sulfentrazone fb hoeing fbalmix
720 & 4

PE fb 45 DAP fb  60
DAP-PoE

2.73(6.43) 3.05(8.30) 6.78(45) 7.8(59.7)

Atrazine fb 2,4-D 2000  & 1000 PE fb 60 DAP-PoE 2.61(5.80) 2.46(5.0) 12.69(160) 13.1(170.9)

Hoeing after first irrigation fb
atrazine

2000 PoE to Sugarcane 2.61(3.67) 2.03(3.1) 12.97(167) 13.2(174.1)

Glyphosate (41% SL) + metribuzin
+ surfactant

1860 + 1000 15 DAS-EPoE 2.38(4.70) 2.61(5.8) 8.72(75) 9.3(85.5)

Atrazinefb metsulfuron +
carfentrazone (RM)

2000 &  25 PE fb PoE-60 DAP 2.18(3.77) 1.61(1.6) 12.69(160) 12.9((165.4)

Atrazine fb hoeing fb
toparamezone

2000 &  25
PE fb 45 DAP fb 60
DAP-PoE

1.67(1.80) 1.64(1.7) 12.12(146) 12.3(149.5)

Paraquat fb atrazine
800 & 2000

15 DAS-EPoE fb 60
DAP-PoE

2.38(4.67) 2.95(7.7) 12.88(165) 13.4(130.3)

Three hoeing(30, 60 and 90 DAP) - 30, 60 and 90 DAP 1.90(2.63) 2.07(3.3) 11.71(136) 12(50.7)

Unweeded (Control) - - 3.01(8.07) 3.42(10.7) 13.23(174) 14(161.3)

SEm + 0.06 0.04 0.11 0.04

LSD (P=0.05) 017 011 0.32 0.1

Table 1.3.7.1 Effect of different herbicides on weed density at 45 DAS in sugarcane

Note: PE: Pre-emergence; PoE: Post-emergence; EPoE: Early post-emergence; RM: Ready mix; TM: Tank mix; DAS: Days after sowing; :
Followed by; Original figures in parentheses were subjected to square-root transformation before statistical analysis.

fb
(X+0.5)
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Table 1.3.7.1(i) Effect of different weed management practices on weed density, dry weight, crop yield and economic
benefits in spring planted sugarcane.

Treatment Density of
Cyperus
rotundus
(g/m2) at
50 DAS

Density of
Cynodon
dactylon

(g/ m2) at
50 DAS

Total weed
dry weight

(g /m) at 50 DAS

Number
of millable

cane
(cane/m2)

Cane
yield
(t/ha)

Net return

( /` ha)

B:C
Ratio

Atrazine 1.0 kg/ha PE 11.90
(140.6)

6.17 (37.1) 14.38 (205.6) 8.23 40.4 76,035 0.62

Pendimethalin 750g/ha PE 11.15
(123.5)

5.98 (34.7) 14.43 (179.4) 9.21 61.5 1,60,235 1.28

Atrazine + pendimethalin
(0.50 + 0.5 kg/ha) PE

11.4
(129.1)

5.78 (32.4) 13.60 (183.9) 9.30 58.8 1,56,057 1.30

Atrazine 1.0 kg/ha PE fb hand
weeding at 30 DAS

7.59 (56.6) 3.98 (14.8) 9.22 (83.9) 10.3 82.4 2,32,790 1.85

Pendimethalin 750g/ha PE fb
hand weeding at 30 DAS

10.94
(118.8)

5.50 (29.2) 13.01 (168.2) 10.1 70.5 1,90,930 1.52

Atrazine + pendimethalin
(0.50 + 0.5 kg/ha) PE fb hand
weeding at 30 DAS

9.40 (87.5) 4.18 (16.4) 11.07 (121.5) 10.0 73.8 2,03,285 1.62

Glyphosate 1.0 kg/ha at  30
DAS (Directed application)

11.84(139.3) 5.78 (32.4) 14.00 (194.8) 8.52 43.3 1,00,415 0.83

Sesbania co-culture fb 2, 4-D
1.0 kg/ha at 40 DAS

9.11 (82.1) 4.07 (15.5) 10.69 (113.3) 10.0 74.8 2,28,752 1.87

Hand weeding at 30 DAS 11.9 (140.9) 5.78 (32.3) 14.08 (197.3) 8.4 41.4 93,520 0.77

Weedy check 14.9 (221.7) 8.96 (79.3) 20.90 (435.8) 7.3 31.2 31,022

-
-

0.27

-
-

SEm ± 0.01 0.02 0.21 0.17 2.59

LSD (P= 0.05) 0.03 0.06 0.51 0.51 6.31

Note: PE: Pre-emergence; : Followed by; DAS: Days after sowing; Original figures in parentheses were subjected to square-root

transformation before statistical analysis.

fb

)5.0( +x
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Table 3.8.1.1 Effect of different treatments on weed density and peach yield during 2018

Treatment Density (no./m2)
during March, 2018

Dry weight (no./m2)
during March, 2018

Density (no./m2)
during August, 2018

Dry weight (no./m2)
during August,

2018

Peach
yield
(t/ha)

Artemisia
Spp.

Plantago
lanceolata

Artemisia
Spp.

Plantago
lance-
olata

A. philo-
xeroides

Ageratum
Spp.

A. philo-
xeroides

Ageratum
Spp.

Legume intercropping* 3.49
(16.0)

2.94
(10.6)

2.00
(4.37)

1.87
(3.7)

4.06
(16.0)

4.61
(21.3)

2.50
(5.8)

2.73
(7.1)

7.74

Turmeric intercropping 6.54
(42.6)

6.48
(42.6)

3.57
(12.3)

3.68
(13.1)

6.12
(37.3)

8.34
(69.3)

5.00
(24.8)

3.96
(15.2)

6.60

Fodder intercropping$ 5.15
(26.6)

5.15
(26.6)

2.79
(7.36)

2.98
(8.53)

6.12
(37.3)

6.54
(42.6)

4.15
(16.8)

3.20
(9.7)

7.34

Interculture basin area + sod
culture

6.12
(37.3)

6.12
(37.3)

3.26
(10.2)

3.66
(12.9)

5.58
(32.0)

8.03
(64.0)

4.73
(22.4)

3.62
(12.6)

6.68

Glyphosate 2.0 kg/ha. (4 times) 0.71
(0.0)

0.71
(0.0)

0.71
(0.0)

0.71
(0.0)

0.71
(0.0)

0.71
(0.0)

0.71
(0.0)

0.71
(0.0)

7.17

Paraquat 1.0 (4 times)kg/ha. 0.71
(0.0)

0.71
(0.0)

0.71
(0.0)

0.71
(0.0)

12.43
(154.7)

12.6
(160.0)

8.90
(79.2)

4.26
(17.6)

6.53

Weed mulch
(Lantana/Chromolaena; 3
times in a year)

0.71
(0.0)

0.71
(0.0)

0.71
(0.0)

0.71
(0.0)

8.94
(80.0)

7.68
(58.67)

6.53
(42.6)

3.49
(11.7)

6.98

Manual weeding (3 times in
a season)

0.71
(0.0)

0.71
(0.0)

0.71
(0.0)

0.71
(0.0)

5.15
(26.7)

5.58
(32.00)

3.66
(13.3)

3.13
(9.4)

7.54

Weedy check 7.99
(64.0)

7.99
(64)

4.02
(15.7)

4.22
(17.3)

14.43
(208.0)

13.28
(176.0)

9.08
(82.6)

4.26
(17.6)

6.13

CD (P=0.05) 1.80 1.68 0.79 0.76 1.19 1.36 1.09 0.51 0.74

Note: *Soybean in May-June with recommended weed control i.e quizalofop 60g/ha + chlorimuron-ethyl 4g/ha and peas in
October with recommended weed control i.e pendimethalin 1.5 kg /ha); Planting in April-May with recommended weed
control i.e pendimethalin 1.5 kg/ha; Pearl millet in and Oats in winter.

#

$ Kharif
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Table 1.3.9.1 Effect of different weed management practices on weed growth, crop yield and economics in fenugreek

Treatments Weed density (no./m ) at 60 DAS2
Weed dry

matter
(g/m2) at
60 DAS

Seed
yield

(t/ ha)

Net
return

( /ha)`

B:C
RatioC. album C. murale F. parviflora

Imazethapyr 70 g/ha PE 3.36
(10.83)

2.48
(5.67)

2.25
(4.58)

123.5 1.89 61,715 1.94

Imazethapyr 70 g/ha PE hoeing at 40DASfb 2.66
(6.58)

2..00
(3.50)

1.99
(3.50)

69.7 2.26 73,940 2.04

Imazethapyr 50 g/ha PE 2.72
(6.92)

1.95
(3.33)

1.82
(2.84)

98.1 2.13 73,487 2.36

Imazethapyr + imazamox (RM) 50 g/ha PoE 3.53
(12.0)

2.60
(6.25)

2.11
(3.96)

132.7 2.10 70,756 2.23

Imazethapyr + imazamox (RM) 60 g/ha PoE 3.37
(10.9)

2.25
(4.58)

2.28
(4.75)

121.9 2.16 71,689 2.24

Pendimethalin 750 g/ha PE 2.69
(6.75)

2.41
(5.33)

2.18
(4.25)

117.0 2.00 64,196 1.87

Oxyfluorfen 120 g/ha PE 4.56
(20.3)

2.57
(6.08)

2.34
(5.00)

168.1 1.84 57,710 1.87

Oxyfluorfen 150 g/ha PE 4.11
(16.4)

2.10
(3.92)

2.33
(4.97)

129.3 1.97 63,010 2.02

Oxyfluorfen 120 g/ha PE fb hoeing at 40DAS 3.33
(10.5)

1.98
(3.42)

1.66
(2.29)

78.3 2.11 66,421 1.85

Oxadiargyl 100 g/ha PE 2.61
(6.32)

2.81
(7.43)

2.37
(5.17)

90.0 2.22 74,352 2.30

Oxadiargyl 100 g/ha PE fb hoeing at 40DAS 2.00
(3.50)

1.85
(2.92)

1.87
(3.00)

54.2 2.82 98,158 2.63

Weed free 0.71
(0.00)

0.71
(0.00)

0.71
(0.00)

0.0 2.91 96,532 2.19

Weedy check 8.98
(80.0)

7.90
(61.9)

5.20
(26.5)

395.9 1.05 21,774 0.87

SEm ± 0.02 0.02 0.02 1.86 0.031 - -

LSD (P = 0.05) 0.05 0.05 0.05 5.74 0.095 - -

Note: PE: Pre-emergence; PoE: Post-emergence; RM: Ready mix; DAS: Days after sowing; : Followed by; Original figures in

parentheses were subjected to square-root transformation before statistical analysis.

fb

)5.0( +x
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Treatment Dry matter
at 30 DAS

Green fodder
yield (t/ha)

Imazethapyr 70 g/ha PE 24.2 44.5

Imazethapyr 70 g/ha PE fb hoeing
at 40DAS

23.7 44.1

Imazethapyr 50 g/ha PE 23.6 45.3

Imazethapyr + imazamox (RM) 50
g/ha PoE

23.3 45.1

Imazethapyr + imazamox (RM) 60
g/ha PoE

24.3 45.2

Pendimethalin 750 g/ha PE 22.9 45.4

Oxyfluorfen 120 g/ha PE 24.3 43.9

Oxyfluorfen 150 g/ha PE 23.7 43.6

Oxyfluorfen 120 g/ha PE fb hoeing
at 40DAS

23.3 44.4

Oxadiargyl 100 g/ha PE 24.7 45.0

Oxadiargyl 100 g/ha PE fb hoeing
at 40DAS

25.7 45.1

Weed free 24.2 45.6

Weedy check 23.8 44.2

SEm ± 0.35 0.65

LSD (P = 0.05)
NS

Note: PE: Pre-emergence; PoE: Post-emergence; RM: Ready

mix; DAHA: Days after herbicide application; DAS:

Days after sowing; : Followed by; Original figures in

parentheses were subjected to square-root

transformation before statistical analysis.

fb

)5.0( +x
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Table 1.3.10.1 Effect of different weed management practices on weed growth, green pod yield and economics in
vegetable pea

Treatment Weed density
(no.m ) DAS2 at 50

Weed biomass
(g/m2) at 50 DAS

Plant dry
matter
(g/m2)
at 50
DAS

Number of
pods/
plant

Green
pod
yield
(t/ha)

Net
returns
(  /` ha)

B: C
ratio

Broad
leaved
weeds

Grassy
weeds

Broad
leaved
weeds

Grassy
weeds

Clodinafop  60 g/ha
6.01

(35.2)
2.54
5.47)

9.99
(99.0)

4.10
(15.8)

2.75 14.2 6.93 91,264 1.93

Pinoxaden 50 g/ha
6.07

(35.9)
2.47

(5.10)
10.0

(100.9)
3.96

(14.7)
2.78 13.5 6.90 89,485 1.84

Pendimethalin at 1.0 kg/ha
PE

3.05
(8.40)

3.85
(13.8)

4.98
(24.0)

6.49
(41.20)

2.79 16.2 7.18 95,215 1.96

Pendimethalin + imazethapyr
at 800 g/ha PE

2.55
(5.53)

3.43
(10.7)

4.04
(15.4)

5.67
(31.2)

2.74 15.8 7.20 95,460 1.96

Pendimethalin + imazethapyr
at 1000 g/ha PE

2.21
(3.90)

3.13
(8.80)

3.39
(10.5)

5.14
(25.5)

2.70 17.8 7.47 1,00,40 2.10

Pendimethalin + imazethapyr
at 1250 g/ha PE

1.75
(2.06)

3.00
(8.07)

2.58
(5.69)

4.93
(23.4)

2.63 18.5 7.53 1,01,03 2.00

Imazethapyr at 70 g/ha PE
3.49

(11.2)
3.51

(11.4)
5.69

(31.4)
5.82

(33.1)
2.66 16.4 7.13 94,503 1.96

Imazethapyr at 60 g/ha at 2-
LS

4.72
(21.4)

3.80
(13.4)

7.79
(60.1)

6.47
(40.9)

2.65 13.7 7.03 92,703 1.93

Imazethapyr at 70 g/ha at 2-
LS

5.01
(24.3)

3.53
(11.4)

8.30
(68.3)

5.84
(33.2)

2.66 15.5 7.07 93,303 1.93

Imazethapyr  80 g /ha at 2-4
LS

3.91
(14.3)

3.57
(11.8)

6.42
(40.3)

6.04
(35.5)

2.63 16.0 7.10 93,379 1.92

Imazethapyr+ imazamox 60
g/ha at 2-4 LS

4.91
(23.2)

3.46
(11.1)

8.12
(65.1)

5.73
(32.3)

2.92 15.8 7.09 93,459 1.93

Imazethapyr+ imazamox 70
g/ha at 2-4 LS

5.68
(31.3)

3.52
(11.5)

9.43
(87.9)

5.84
(33.2)

2.12 14.1 6.99 91,183 1.87

Imazethapyr+ imazamox 80
g/ha at 2-4 LS

5.87
(33.5)

3.37
(10.4)

9.75
(94.2)

5.57
(30.2)

2.55 13.9 6.94 89,916 1.83

Weed free
1.00
(0.0)

1.00
(0.0)

1.00
(0.0)

1.00
(0.0)

2.81 19.5 7.79 83,423 1.15

Weedy check
8.44

(70.3)
3.92

(14.4)
11.0

(120.3)
6.73

(44.3)
2.18 11.1 4.89 51,423 1.10

SEm ± 0.18 0.14 0.43 0.23 0.04 0.73 0.14 - -

LSD (P=0.05) 0.53 0.40 1.24 0.67 0.12 2.11 0.41 - -

Note: PE: Pre-emergence; LS: Leaf stage; DAS: Days after sowing; : Followed by; Original figures in parentheses were subjected

to square-root transformation before statistical analysis.

fb

)5.0( +x
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Table  1.3.11.1 Effect of different weed management practices on weed growth, crop yield and economics in wheat

Treatment Weed density(no./m )2 Weed dry
(kg/m )2

weight 60

Tillers/m2

at 60 DAS

Grain
yield
(t/ha)

Net
returns
(  /ha)`

B: C

30 DAS 60 DAS

Irrigation method

Flooding
8.80

(76.4)
5.51

(34.0)
8.02

(63.3)
462 4.13 58,441 2.28

Sprinkler 8.77
(75.9)

5.68
(35.9)

8.18
(65.9)

454 4.08 56,058 2.11

Sprinkle with VSD* 8.73
(75.3)

5.91
(38.4)

8.27
(67.4)

449 4.05 55,407 2.08

SEm ± 0.07 0.08 0.07 12 0.08

LSD (P=0.05) NS NS NS NS NS
Weed management

Clodinafop-propargyl+metsulfuron (60
+4 g/ha)

8.76
(75.9)

4.26
(17.2)

5.46
(28.9)

502 4.49 64,935 2.47

Clodinafop-propargyl+metribuzin
(60+210 g/ha)

8.80
(76.4)

4.76
(21.7)

5.96
(34.4)

488 4.38 62,184 2.34

Sulfosulfuron+carfentrazone (25 + 20
g/ha)

8.73
(75.2)

4.09
(15.8)

5.20
(26.1)

496 4.42 62,883 2.36

Clodinafop -propargyl + carfentrazone
(60 + 20 g/ha)

8.80
(76.4)

5.51
(29.4)

7.29
(52.2)

449 4.17 57,674 2.17

Weedy check 8.75
(75.6)

9.87
(96.6)

13.6
(186.1)

340 2.99 35,501 1.45

SEm ± 0.09 0.06 0.08 13 0.09

LSD (P=0.05) NS 0.17 0.23 38 0.27

Interaction NS NS NS NS NS

Note: DAS: Days after sowing * VSD: Variable speed drive check work on the basis of soil in filtration rate.
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Table 1.3.12.1 Effect of herbicides on total weed density , weed dry matter, yield and economics in maize under
maize-wheat cropping sequence:

Treatments Weed
density (no./m )2

Weed dry
matter (g/m )2

Yield
(t/
ha)

Gross
returns
`/ha

Net
returns
`/ha

B:C
ratio

30
DAS

60
DAS

30
DAS

60
DAS

Atrazine 1.0 kg/ha PE fb HW at 40 DAS 10.3 9.67 5.67 10.6 2.66 42,000 18,670 1.80

Atrazine + pendimethaline (0.50 + 0.25
kg/ha) PE

6.67 9.00 4.40 10.1 4.54 44,216 17,600 1.66

Atrazine 1.0 kg/ha PE fb 2,4-D 1.0 kg/ha
LpoE

4.33 3.33 3.97 3.77 4.66 44,000 21,400 1.94

Atrazine + pendimethaline (0.50 + 0.25
kg/ha) PE fb 2,4-D 1.0 kg/ha LPoE

5.67 3.00 3.10 3.33 4.97 41,000 14,205 1.53

Topramezone 25.2 g/ha EPoE 6.33 2.67 3.97 3.17 3.49 45,565 14,490 1.46

Tembotrione 120 g/ha EPoE 3.67 3.00 3.5 3.00 5.32 42,740 21,700 2.03

Topramezone 25.2 g/ha EPoE fb IC + HW
at 30 DAS

7.0 6.67 3.63 4.37 5.15 41,450 17,765 1.75

Tembotrione 120 g/ha EPoE fb IC + HW at
30 DAS

8.33 11.3 3.5 3.33 4.86 43,885 18,450 1.72

Topramezone + atrazine (25.2 + 500 g/ha)
EPoE fb IC + HW at 30 DAS

2.67 3.33 2.7 2.90 5.49 20,505 14,650 3.50

Tembotrione + atrazine (105 + 250 g/ha)
EPoE fb IC + HW at 30 DAS

8.0 5.67 5.17 4.33 2.46 24,625 15,640 2.74

IC + HW at 20 and 40 DAS 52.0 22.7 5.93 10.8 376 21,000 14,660 3.31

Weedy check 79.7 71.0 7.87 10.2 1.66 21,000 7,720 1.58

LSD (P=0.05) 4.2 3.98 1.89 1.76

Note: PE: Pre-emergence; PoE: Post-emergence; EPoE: Early post-emergence; LPoE: Late post-emergence; IC: Intercultural

operation; HW: Hand weeding; DAS: Days after sowing; : Followed by; Original figures in parentheses were subjected to

square-root transformation before statistical analysis.

fb

)5.0( +x
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Table 1.5.3.1 Effect of treatments on weed dry matter and weed control efficiency (WCE) of ajwain

Treatments
Dose

(kg /ha)

Applic-
ation
stage

(DAS)

Weed dry matter Weed control
cy (WCE)efficien

Seed
yield

(kg/ha)

Straw
yield

(kg/ha)

Net
return
( /ha)`

B:C
ratio

Mon-
ocot

Mon-
ocot

Dicot DicotTotal Total

Pendimethalin + 1
HW 50 DAS

1000 PE 6.03 141.3 147.3 89.0 83.0 83.6 564 1.12 39,765 1.23

Pendimethalin fb
quizalofop-ethyl

750 +
40

PE & PoE
(3-4 leaf
stage)

18.0 253.7 271.7 66.0 71.0 70.4 587 1.18 46,694 1.64

Oxadiargyl + 1 HW
at 50 DAS

100 PE 0.00 139.7 139.7 100.0 84.0 84.6 678 1.34 58,350 2.03

Oxadiargyl fb
quizalofop-ethyl

75+ 40 PE & PoE
(3-4 leaf
stage)

12.0 155.3 167.3 78.0 83.0 82.9 646 1.32 57,353 2.22

Oxyfluorfen + 1 HW
at 50 DAS

100 PE 6.03 212.3 218.3 89.0 74.0 75.3 591 1.14 47,955 1.73

Oxyfluorfen fb
quizalofop-ethyl

75+40 PE & PoE
(3-4 leaf
stage)

18.1 288.5 306.5 66.0 67.0 66.9 575 1.17 48,426 1.94

One hoeing at 25 -- 25 DAS 30.0 328.1 358.1 44.0 61.0 59.7 585 1.18 48,995 1.87

Two hoeing (2) -- 25 DAS &
50 DAS

0.00 71.0 71.0 100.0 91.0 91.6 697 1.42 59,353 1.96

Weedy check -- -- 54.1 844.3 898.3 0.0 0.0 0.0 241 0.49 8,757 0.39

SEm ± - - 0.43 7.40 7.73 - - - 21 0.05 - -

LSD (P = 0.05) - - 1.28 22.2 23.2 - - - 64 0.17 - -
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Table 1.5.4.1(ii) Effect of weed management treatments on weed density, weed biomass, grain yield and straw
yield in direct-seeded rice during 2018Kharif

Treatment Total weed density (No./m2) Total weed biomass  (g/m2) Grain
yield
(t/ha)

Straw
yield
(t/ha)

B: C
ratio30 DAS 60 DAS At harvest 60 DAS At harvest

Pendimethalin 1000
g/ha

7.23 (51.3) 8.26 (67.3) 7.83 (60.3) 7.42 (54.0) 9.17 (83.0) 1.94 3.84 2.00

Pretilachlor 600 g/ha 8.06 (64.0) 9.18 (83.3) 8.75 (75.7) 8.27 (67.5) 10.44 (108.0) 1.65 3.32 1.64

Oxyflourfen 175
g/ha

6.16 (37.0) 7.33 (52.7) 7.14 (50.0) 6.46 (40.8) 8.17 (65.7) 1.58 3.12 1.43

Bispyribac-sodium
25 g/ha at 25 DAS

10.7(114.0) 6.60 (42.7) 6.27 (38.3) 5.66 (31.0) 7.59 (56.6) 2.12 4.31 2.24

Penoxsulam +
cyhalofop-butyl 150
g/ha at 25 DAS

10.8 (115.7) 6.76 (44.7) 6.32 (39.0) 6.07 (35.9) 8.16 (65.6) 1.60 3.23 1.45

Fenoxaprop-p-ethyl
+ 2-4-D -EE (60+500
g/ha) at 25 DAS

10.7 (114.3) 6.65 (43.3) 6.29 (38.7) 5.50 (29.3) 6.92 (46.9) 1.80 3.53 1.70

Pendimethalin1000
g/ha fb bispyribac-
sodium 25 g/ha at 25
DAS

7.18 (50.7) 4.20 (16.7) 3.95 (14.7) 3.69 (12.6) 4.61 (20.3) 2.67 5.53 2.78

Pretilachlor 600 g/ha
fb penoxsulam +
cyhalofop-butyl 150
g/ha at 25 DAS

8.10 (64.7) 5.03 (24.3) 4.65 (20.7) 4.51 (19.5) 5.52 (29.5) 2.45 4.91 2.50

Oxyflourfen 175
g/ha fb fenoxaprop-
p-ethyl + 2-4-D -EE
(60+500 g/ha) at 25
DAS

6.38 (39.7) 4.35 (18.0) 4.07 (15.7) 3.55 (11.61) 4.07 (15.6) 2.08 3.85 1.84

Control 10.9 (117.7) 11.53 (132.0) 11.06 (121.3) 10.76 (114.9) 14.06 (196.7) 1.11 2.09 0.87

SEm ± 0.13 0.14 0.12 0.17 0.16 0.11 0.23 -

LSD (P=0.05) 0.38 0.41 0.35 0.50 0.49 0.314 0.692 -

Data was subjected to square root transformation                   Original values are in parenthesis1+x
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Table 1.5.4 (iii) Weed density and total weed biomass in different cropping systems under assured irrigated
conditions at 40 DAT (After 9 years)

Cropping System Echinochloa
spp. (No./m2)

Cyperus
spp.

(No./m2)

Alternanthera
philoxeroides

(No./m2)

Cynodon
dactylon

(No./m2)

Total weed
density

(No./m2)

Total weed
dry weight

(g/m2)

Rice -wheat 3.30 (10) 1.62 (2) 2.24 (4) 1.98 (3) 4.47 (19) 5.09 (25.0)

Rice -wheat-green manure
(daincha)

2.62 (6) 1.31 (1) 1.62 (2) 1.73 (2) 3.43 (11) 4.13 (16.1)

Rice - berseem- berseem (seed) 1.93 (3) 1.93 (3) 1.62 (2) 1.98 (3) 3.43 (11) 3.98 (14.9)

Rice - knol khol- cowpea 2.24 (4) 1.00 (0) 2.63 (6) 1.68 (2) 3.58 (12) 4.13 (16.2)

Rice - pea- bottle gourd 2.43 (5) 2.24 (4) 2.43 (5) 1.68 (2) 4.11 (16) 4.69 (21.1)

Rice - cauliflower- cucumber 1.93 (3) 1.31 (1) 1.73 (2) 1.68 (2) 3.00 (8) 3.45 (10.9)

Rice - barley+chickpea-
greengram

2.43 (5) 1.31 (1) 1.93 (3) 1.68 (2) 3.45 (11) 4.09 (15.7)

Rice - broccoli- blackgram 3.09 (9) 1.62 (2) 2.43 (5) 1.68 (2) 4.35 (18) 4.83 (22.5)

Rice - oat- oat (seed) 2.82 (8) 1.62 (2) 1.37 (1) 1.98 (3) 3.85 (14) 4.47 (19.2)

Rice - potato- okra 2.81 (7) 2.24 (4) 1.73 (2) 1.00 (0) 3.71 (13) 4.38 (18.3)

SEm± 0.15 0.25 0.22 0.20 0.19 0.16

LSD (P = 0.05) 0.45 0.74 0.66 0.58 0.58 0.48

Data are subjected to square root transformation ( X+1); Original values are in parenthesis√

Treatment Jute fibre
equivalent yield

(q/ha)

Weed biomass production(q/ha) at DAE WCE (%) B:C ratio

15 DAE 35 DAE 45 DAE

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018

T1 38.0 37.1 0.09 0.14 0.13 0.82 0.67 0.95 66.6 64.4 1.75 1.72

T2 40.1 39.2 0.05 0.09 0.08 0.78 0.57 0.87 71.3 67.5 1.83 1.80

T3 34.8 32.7 0.58 0.32 0.15 0.45 0.55 0.55 72.2 75.4 1.52 1.50

T4 33.9 33.3 0.55 0.39 0.11 0.41 0.50 0.60 74.8 73.9 1.55 1.54

T5 18.2 17.3 0.78 0.89 1.43 2.15 2.03 2.33 0.0 0.0 0.45 0.40

T6 36.0 35.1 0.56 0.50 0.22 0.42 0.54 0.64 72.7 70.9 1.51 1.48

SEm± 0.75 0.75 0.06 0.06 0.05 0.05 0.05 0.04 -- -- -- --

LSD (P=0.05) 2.25 2.35 0.18 0.17 0.15 0.25 0.15 0.15 -- -- -- --

T = Pretilachlor 50 % EC 900ml/ha at 45-48 hours of sowing with irrigation + one hand weeding (15 DAE)1 T =Nail weeder- 1 at 5-6 DAE and 2 at

10 DAE + one hand weeding (within the row) at 15 DAE; T =Jute + Green gram (Pant Mung 5) (1:1 replacement series); T =Jute + Green gram

(TMB 37) (1:1 replacement series); T =Unweeded check; T =Two hand weeding (HW) at 15-20 DAE and at 35-40 DAE

2

3 4

5 6

st nd

Table 1.5.5.1 Jute yield, weed biomass production and economics as affected in different treatments of weed management
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Table 1.5.6.1 Changes in total duration of weed species under different shading

Weed species Total duration (days)

Full sunlight 55% shading 75% shading
Phalaris minor 144 157 171
Polypogon monspeliensis 131 143 172
Melilotus indica 118 137 151
Medicago denticulata 126 143 158
Lathyrus aphaca 118 128 140
Vicia sativa 140 138 156
Solanum nigrum 134 151 174
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Fig. 3 NAR at different intervals of shading in (a), sp. (b), (c),
(d), (e), (f), and (g)
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Medicago sativa Lathyrus aphaca Vicia sativa Solanum nigrum

g

28 42 56 70

No. of days after shading

N
A

R
 (

g
 d

m
d

a
y

)
-2

-1

0.20

0.15

0.10

0.05

0.00

14

e

28 42 56 70

No. of days after shading

N
A

R
 (

g
 d

m
d

a
y

)
-2

-1

0.09

0.06

0.03

0.00

14

f

14 28 42 56 70

No. of days after shading

N
a

r 
(g

 d
m

d
a

y
)

-2
-1

0.16

0.12

0.08

0.04

0.00

c

28 42 56 70

No. of days after shading

N
a

r 
(g

 d
m

d
a

y
)

-2
-1

0.16

0.08

0.00

14

d

14 28 42 56 70

No. of days after shading

N
A

R
 (

g
 d

m
d

a
y

)
-2

-1

0.45

0.30

0.15

0.00

aaa

Full Sunlight

75% shade

N
A

R
 (

g
 d

m
d

a
y

)
-2

-1

55% shade

No. of days after shading

0.12

0.08

0.04

0.00

14 28 42 56 70

a b

14 28 42 56 70

No. of days after shading

2.40

1.60

0.80

0.00

N
A

R
 (

g
 d

m
d

a
y

)
-2

-1



Annual Report 2018 - 19

77

Table 1.5.6.2 No. of fruits/plant for various dicot weeds under full sunlight and shading

No. of fruits/plant

Weed species Full sunlight 55% shade 75% shade CD SE(m)

M. denticulata 1056 375 152 1.2 0.3

L. aphaca 68 18 12 9.4 2.3

V. sativa 49 19 10 5.9 1.4

S. nigrum 575 338 179 3.4 0.7

Table 1.5.6.3 Total number of seeds per plant for all seven weeds species under study

No. of seeds per plant

Weed Species Full sunlight 55% shade 75% shade CD SE(m)

P. minor 3911 1482 727 7.2 1.87

M. indica 1261 814 381 1.4 0.36

M. denticulata 4614 1919 558 8.14 2.02

L. aphaca 362 90 61 2.6 0.6

V. sativa 572 209 108 2.02 0.5

S. nigrum 39520 22238 11464 38.6 9.57
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Table 1.5.8.1 Effect of weed control treatments on biomass of crop and weeds, yield attributes and yield of potato

during autumn 2017-18

Treatment Weed biomass at 30 DAS (g/m2) Crop
biomass at 30

DAS (g/plant)

Weed
biomass at

harvest (g/ha)

Tubers
(No./
plant)

Tuber
weight

(kg/plant)

Tuber
yield
(t/ha)

Grasses Broadleaved
weeds

Sedges

Weedy check 2.5 (5) 5.0 (24) 3.6 (12) 20.9 11.2 (125) 7.5 0.25 14.5

Weed free 1.0 (0) 1.0 (0) 1.0 (0) 35.5 1.0 (0) 12.2 0.50 29.0

Metribuzin (Pre) 350 g/ha 1.4 (1) 1.3 (1) 2.6 (6) 24.8 10.1 (100) 11.4 0.36 21.6

Metribuzin (Post) 350 g/ha 2.1 (3) 2.4 (5) 3.3 10) 24.7 7.6 (57) 11.1 0.45 25.6

Clodinafop 60 g/ha 2.1 (3) 5.1 (26) 3.0 (9) 20.9 11.3 (131) 9.2 0.28 14.7

Clodinafop+ metribuzin 195 g/ha 1.9 (3) 2.6 (6) 3.2 (9) 28.5 5.7 (31) 11.1 0.49 28.6

Clodinafop+ metribuzin 260 g/ha 1.4 (1) 2.0 (3) 2.9 (7) 30.3 4.6 (20) 11.3 0.50 30.9

Clodinafop+ metribuzin 325 g/ha 1.3 (1) 1.8 (2) 2.4 (5) 34.7 4.1 (16) 11.3 0.51 31.1

SEm ± 0.06 0.1 0.3 2.3 0.5 0.6 0.02 0.49

LSD (P=0.05) 0.2 0.4 0.8 8.5 1.6 1.9 0.05 1.47

Data is subjected to square root transformation. Figures within parenthesis are means of original values.
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Table 1.5.9.1 Effect of treatments on count (No./m ) of weeds in turmeric2

Treatment

CyperusAgeratum Echin-
ochloa

Comm-
elina

Altern-
anthera

Polyg-
onum

Bidens Total
weed
count

Metribuzin 0.70 kg/ha fb hand
weeding (HW) twice

21.1
(444.0)

7.0
(50.7)

2.8
(9.3)

4.2
(17.8)

5.7
(37.3)

2.9
(10.7)

0.7
(0.0)

23.8
(569.8)

Metribuzin fb straw mulch fb HW 8.8
(88.5)

3.2
(9.8)

2.1
(8.0)

5.7
(32.9)

9.3
(88.0)

2.9
(10.7)

1.4
(2.7)

15.4
(240.5)

Pendimethalin 1.0 kg/ha fb
HW twice

18.1
(329.3)

4.2
(21.3)

1.2
(1.3)

1.6
(2.7)

7.2
(65.8)

2.6
(8.0)

0.7
(0.0)

20.6
(428.5)

Pendimethalin fb straw mulch
fb HW

6.2
(41.1)

3.0
(8.9)

0.7
(0.0)

3.1
(12.4)

5.3
(34.7)

1.8
(5.3)

2.1
(8.0)

10.2
(110.4)

Atrazine 0.75 kg/ha fb HW
twice

15.2
(231.7)

3.2
(15.1)

3.6
(20.0)

2.9
(10.0)

7.3
(65.3)

5.4
(29.3)

1.4
(2.7)

19.3
(374.1)

Atrazine fb straw mulch fb HW 9.5
(91.3)

2.4
(7.1)

2.6
(8.0)

3.7
(15.1)

8.4
(72.0)

1.8
(5.3)

2.2
(5.3)

14.3
(204.2)

Pendimethalin 0.5 + atrazine
0.375 kg/ha fb HW twice

12.9
(198.7)

3.5
(14.2)

0.7
(0.0)

6.2
(45.3)

6.9
(54.7)

1.4
(2.7)

2.1
(8.0)

17.4
(323.6)

Imezethapyr 75 g/ha fb HW
twice

17.1
(304.7)

3.7
(13.3)

3.4
(16.0)

2.6
(6.2)

9.1
(92.0)

3.5
(16.0)

1.4
(2.7)

21.0
(450.9)

Imazethapyr 100 g/ha fb HW
twice

18.0
(323.8)

7.0
(50.7)

4.7
(26.7)

2.8
(9.8)

4.7
(30.0)

4.6
(29.3)

1.4
(2.7)

21.7
(472.9)

Hand weeding thrice 17.1
(298.0)

5.4
(31.1)

4.1
(18.7)

2.6
(7.1)

2.1
(4.7)

0.7
(0.0)

0.7
(0.0)

18.8
(359.6)

Organic weed management
(Mulch + HW)

8.8
(94.7)

2.2
(8.9)

1.4
(2.7)

2.9
(8.0)

9.4
(88.7)

2.9
(10.7)

0.7
(0.0)

14.2
(213.6)

Un-weeded  check 19.9
(412.7)

3.8
(16.0)

4.0
(21.3)

3.3
(14.2)

5.3
(38.7)

1.8
(5.3)

2.1
(8.0)

22.4
(516.2)

SEm± 1.8 1.0 1.2 1.0 1.6 1.1 0.8 1.5

LSD (P=0.05) 5.4 3.1 NS NS NS NS NS 4.5

Mean of all observations during 2018 ; Data transformed to square root transformation; Values in bracket are the mean of
original value
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Table 1.5.10.1 Emergence of weeds under pot culture (No./pot)* during season in soil from long-term trial on
continuous or rotational use of herbicides with or without green manuring in rice-wheat system

Rabi

Treatment Rabi 2017-18 Kharif 2018

Phalaris
minor

Total BLW Total weeds Echinochloa
crus-galli

Echinochl
oa colona

Trianthema
monogyna

Cyperus
rotundus

With green manuring

Fix herbicide 1.99 (3.0) 8.69 (74.7) 8.86 (77.7) 4.66 (21.7) 1.28 (0.7) 1.14 (0.3) 1.14 (0.3)

Rotational herbicide 2.50 (5.3) 7.63 (57.3) 7.97 (62.7) 2.66 (6.3) 1.00 (0.0) 1.14 (0.3) 1.00 (0.0)

Weed free 3.03 (8.3) 8.82 (77.0) 9.28 (85.3) 1.58 (1.7) 1.14 (0.3) 1.00 (0.0) 1.14 (0.3)

Weedy check 5.02 (24.3) 8.31(68.3) 9.66 (92.7) 4.56 (20.0) 1.14 (0.3) 1.41 (1.3) 1.00 (0.0)

Without green manuring

Fix herbicide 1.82 (2.3) 7.06 (49.0) 7.23 (51.3) 4.64 (20.7) 1.28 (0.7) 1.79 (2.3) 1.14 (0.3)

Rotational herbicide 1.72 (2.0) 6.55 (42.3) 6.70 (44.3) 1.38 (1.0) 1.00 (0.0) 1.41 (1.0) 1.00 (0.0)

Weed free 1.72 (2.0) 7.37 (53.3) 7.50 (55.3) 1.52 (1.3) 1.00 (0.0) 1.75 (2.3) 1.00 (0.0)

Weedy check 1.99 (3.0) 7.98 (62.7) 8.16 (65.7) 3.36 (10.3) 1.38 (1.0) 2.99 (8.0) 1.14 (0.3)

SEm + 0.19 0.29 0.30 0.34 0.12 0.23 0.10

LSD (P=0.05) 0.57 0.86 0.88 1.01 NS 0.70 NS

*Original figures in parenthesis were subjected to square root transformation ( X+1) before statistical analysis√
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Treatment Weed density  (m-2) Weed biomass (gm-2) Fresh
yield
(t/ha)

Net profit
(  /ha)`

B:C

30
DAS

60
DAS

90
DAS

30
DAS

60
DAS

90
DAS

Pendimethalin 5.5 (19.9) 5.2 (26.5) 6.7 (44.5) 3.1 (9.3) 3.6 (12.5) 5.7 (31.5) 18.8 45,630 2.49

Oxyfluorfen 5.3 (17.7) 4.8 (22.7) 6.4 (40.3) 2.9 (7.8) 3.0 (8.6) 5.3 (27.5) 21.2 54,263 2.20

Quizalofop –p-ethyl 24.3 (10.7) 13.9 (14.7) 5.5 (29.7) 4.1 (2.9) 3.5 (5.8) 5.1 (25.7) 21.0 54,258 2.19

Pendimethalin fb

Quizalofop –p-ethyl

4.0 (9.3) 3.1 (5.3) 16.1 (36.7) 2.7 (6.7) 2.8 (7.2) 5.2 (26.8) 23.4 71,523 2.59

Oxyfluorfen fb hand

weeding

6.4 (5.3) 3.3 (10.3) 6.2 (38.3) 1.8 (3.9) 2.1 (3.8) 4.5 (19.9) 21.9 65,236 2.32

Weedy free (HW) 3.8 (18.2) 4.9 (23.8) 6.5 (42.3) 2.9 (7.7) 3.1 (9.5) 5.3 (27.5) 27.2 85,426 2.62

Un-weeded control 12.9 (38.4) 24.0 (45.0) 36.6 (42.5) 13.0 (8.5) 23.2 (9.8) 25.3 (28.0) 6.7 15,423 1.66

SE(m)± 0.11 0.19 0.11 0.08 0.11 0.08 0.25 - -

C.D (0.05) 0.34 0.55 0.33 0.24 0.31 0.24 0.84 - -

Table1.5.11.1 Effect of different herbicides combinations on weed density, weed biomass, yield and economics in
onion ( 2017-18)Rabi
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Table 1.5.15.1 Effect of biogenic zinc nanoparticles (ppm) on seed germination and vigour index of blackgram

Treatments (g/L) Germination (%) Seedling length (cm) Vigour index

0.250 96.7 7.1 683.7

0.750 96.7 7.3 702.7

1.000 100.0 7.4 738.0

1.250 100.0 6.9 689.0

1.750 100.0 6.6 658.8

2.000 96.7 6.2 601.7

Untreated  control 86.7 5.9 512.6

LSD (P=0.05) 7.88 0.80 90.34
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Nicandra physaloides in Brinjal at Upor Deuri village of Jorhat

Acmella oppositifolia var. oppositifolia Acmella unliginosa
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Erigeron canedensis invading wheat

Infestation of sp. in berseemRanunculus
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Ethulia gracilis Delile : A new invasive weed spotted

in Karnataka
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Table 2.1.1 Occurrence of aquatic weed species in various revenue villages of Karaikal

Name of the village Water hyacinth Water lily Cape-pond
weed

Morning
glory

Water cabbage

1. Ambagarathur √ √ √

2. Nallazhundur √ √ √

3. Sethur √ √

4. Thennankudy √

5. Devamapuram √

6. Sorakudy √ √

7. Sellur - √

8. Pettai √

9. Thirunallar √ √

10. Subrayapuram √ √

11. Keezhavoor √

Spilanthes Acmella

Leaves Sessile Petiolate

Capitula Discoid Radiate & discoid

Corolla White to purplish white Yellow (rarely white)

Cypsela Monomorphic; rhombic in cross section; with a
massive, stramineous cork-like margin at maturity

Dimorphic- ray cypsela triangular and disc cypsella 2 angular
in cross section; with or without a stramineous cork-like
margin at maturity

Pappus Stiff awns Soft bristles or lacking
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Fig. 2.3.1  Phyto-geographic distribution of some

species of in India (Map is not in scale)Acmella
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Treatment Dose
(g/ha)

Time of
application

P. minor Rumex dentatus Chenopodium
album

30
DAT

60 DAT 30
DAT

60
DAT

30  DAT 60
DAT

Pendimethalin 1500 PRE 5.62
(31.3)

9.35
(86.7)

1.38
(1.0)

1.00
(0)

1.66
(2.0)

1.24
(0.67)

Metribuzin 210 PRE 5.42
(28.7)

9.32
(86.0)

1.14
(0.33)

1.0
(0)

1.66
(2.0)

1.24
(0.67)

Pendimethalin + metribuzin (TM) 1500+175 PRE 4.19
(17.0)

8.67
(78.7)

1.0
(0)

1.14
(0.3)

1.0
(0)

1.0
(0)

Pendimethalin + metribuzin (TM) fb
pinoxaden

1000+
175 fb 60

PRE fb PoE 4.43
(19.3)

8.34
(68.7)

1.0
(0)

1.0
(0)

1.52
(1.3)

1.0
(0)

Pendimethalin + metribuzin (TM) fb
mesosulfuron + iodosulfuron (RM)

1000+175
fb 14.4

PRE fb PoE 3.99
(15.3)

7.52
(57.3)

1.0
(0)

1.0
(0)

1.0
(0)

1.0
(0)

T6- Pendimethalin + pyroxasulfone (TM) 1500+102 PRE 2.56
(7.3)

5.08
(26.7)

1.0
(0)

1.0
(0)

1.14
(0.3)

1.14
(0.3)

Pendimethalin + pyroxasulfone (TM)fb
pinoxaden

1500+102
fb 60

PRE fb PoE 2.24
(4.3)

4.54
(20.0)

1.0
(0)

1.0
(0)

1.3
(1.0)

1.0
(0)

Pendimethalin + pyroxasulfone(TM) fb
mesosulfuron + iodosulfuron (RM)

1500+102
fb 14.4

PRE fb PoE 2.24
(4.3)

4.58
(20.0)

1.0
(0)

1.0
(0)

1.14
(0.3)

1.0
(0)

Pendimethalin + metribuzin (TM) fb
pinoxaden

1500+175
fb 60

Before sowing
fb PoE

5.02
(24.3)

7.35
(66.7)

1.0
(0)

1.0
(0)

1.0
(0)

1.0
(0)

Sulfosulfuron fb pinoxaden 25 fb 60 BI fb PoE 5.43
(28.7)

10.8
(118.7)

1.88
(3.0)

1.0
(0)

1.52
(1.3)

1.0
(0)

Pinoxaden 60 PoE 4.55
(21.0)

11.2
(126.7)

2.44
(5.00)

1.52
(1.3)

2.99
(8.3)

1.73
(2.0)

Pinoxaden+ metribuzin(TM) 50+120 PoE 4.51
(19.7)

9.32
(86.7)

1.14
(0.33)

1.0
(0)

1.0
(0)

1.0
(0)

Pinoxaden+ metribuzin(TM) 50+150 PoE 3.98
(15.7)

8.50
(72.0)

1.14
(0.33)

1.0
(0)

1.0
(0)

1.0
(0)

Mesosulfuron+iodosulfuron(RM) 14.4 PoE 4.63
(22.3)

9.03
(82.7)

1.14
(0.33)

1.14
(0.3)

1.0
(0)

1.0
(0)

Weedy check - 6.17
(38.3)

12.5
(157.3)

2.3
(6.0)

1.1
(0.3)

3.6
(12.0)

1.41
(1.3)

Weed free - 1.0
(0)

1.0
(0)

1.0
(0)

1.0
(0)

1.0
(0)

1.0
(0)

SE(m)± 0.62 1.08 0.25 0.06 0.27 0.14

LSD(P=0.05) 1.79 3.14 0.75 0.17 0.77 0.39

Table 2.3.1 Effect of different treatments on density (No./m ) of different weeds in wheat2
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Table 2.3.2 Effect of different treatments on weed density, dry weight of weeds, visual control and grain yield of
wheat.

Treatment Dose (g/ha) Time of
application

Dry weight
of weeds (g/m²)

WCE (%) Visual
control of
P.minor

(%)

Crop
phytotoxicity

(%)

No of
tillers
/m²

Yield
(t/ha)

30
DAT

60
DAT

30
DAT

60
DAT

10
DAT

20
DAT

Pendimethalin 1500 PRE 4.12
(16.0)

19.4
(401.6)

56.3 49.6 5.99
(35.0)

0 0 396 4.86

Metribuzin 210 PRE 4.64
(20.6)

20.4
(418.7)

43.9 47.4 5.84
(33.)

0 0 396 4.80

Pendimethalin + metribuzin
(TM)

1500+175 PRE 3.94
(14.8)

19.2
(372.9)

59.7 53.2 7.36
(53.3)

0 0 404 5.06

Pendimethalin+metribuzin
(TM ) fbpinoxaden

1000+175
fb 60

PRE fb
PoE

3.64
(12.2)

18.1
(328.7)

66.7 52.4 7.79
(60.0)

0 0 407 5.100

Pendimethalin + metribuzin
(TM)fb mesosulfuron +
iodosulfuron (RM)

1000+175
fb 14.4

PRE fb
PoE

3.37
(10.4)

15.8
(257.1)

71.7 67.4 8.32
(68.3)

0 0 410 5.412

Pendimethalin +
pyroxasulfone (TM)

1500+102 PRE 1.70
(2.3)

9.57
(94.7)

93.5 88.1 9.53
(90.0)

0 0 432 5.80

Pendimet

Pendimet

halin +

halin +

pyroxasulfone

pyroxasulfone

(TM) fb pinoxaden
1500+102
fb 60

PRE fb
PoE

2.35
(4.6)

9.51
(89.6)

87.5 88.7 9.71
(93.0)

0 0 436 5.82

(TM) fb mesosulfuron +
iodosulfuron RM)

1500+102
fb 14.4

PRE fb
PoE

2.48
(5.9)

9.99
(98.8)

83.8 87.6 9.18
(83.0)

0 0 431 5.80

Pendimethalin + metribuzin
(TM) fbpinoxaden

1500+175
fb 60

Before
sowing fb
PoE

4.25
(17.1)

21.80
(476.8)

53.5 40.1 6.53
(41.7)

5 5 386 4.42

Sulfosulfuron fb pinoxaden 25 fb 60 BI fb PoE 4.34
(17.9)

22.3
(498.3)

51.3 28.6 6.26
(38.3)

0 0 399 5.00

Pinoxaden 60 PoE 3.89
(14.2)

19.6
(383.8)

61.3 51.7 6.37
(40.0)

0 0 396 4.80

Pinoxaden + metribuzin
(TM)

50+120 PoE 3.63
(12.2)

18.6
(349.2)

66.7 56.2 7.23
(51.7)

5 0 400 5.00

Pinoxaden+ metribuzin (TM) 50+150 PoE 3.37
(10.4)

17.9
329.1)

71.7 58.7 7.23
(51.7)

5 0 401 5.05

T14-Mesosulfuron +
iodosulfuron (RM)

14.4 PoE 3.91
(14.3)

19.6
(384.5)

61.0 51.7 6.59
(43.3)

0 0 401 4.92

Weedy check - 6.10
(36.8)

28.2
(797.1)

0 0 1.0
(0)

0 0 370 3.64

Weed free - 1.0(0) 1(0) 100 100 10.05
(100.0)

0 0 435 5.80

SE(m)± 0.39 1.91 0.29 - - 9.7 0.04

LSD (P=0.05) 1.15 5.55 0.84 - - 28.1 0.12
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Fig. 2.3.2 Efficacy ( 80%) of different herbicides against
biotypes in pot studies
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Fig. 2.3.3 Resistant populations of treated
with different doses of clodinafop

P. minor

Table 2.3.3 Efficacy (% control) of herbicides in pot-studies against biotypes of obtained from farmers' fields
in Haryana ( 2017-18)

P. minor
Rabi

Treatments BT1 BT2 BT3 BT4 BT5 BT6 BT7 BT8 BT9 BT10 BT11 BT12

Clodinafop 30 g/ha 0 80 0 0 0 0 0 0 0 0 100 30

Clodinafop 60 g/ha 15 100 30 0 0 0 30 30 35 30 100 60

Clodinafop 120 g/ha 60 100 0 30 10 0 30 20 50 0 100 30

Sulfosulfuron -12.5 g/ha 0 85 30 25 20 20 20 15 15 40 95 30

Sulfosulfuron 25 g/ha 60 98 35 30 25 30 20 20 20 70 100 65

Sulfosulfuron 50 g/ha 75 98 70 50 50 35 35 0 15 95 98 75

Mesosulfuron +
iodosulfuron(RM)7.2 g/ha 70 85 50 55 55 25 80 30 70 85 100 60

Mesosulfuron +
iodosulfuron(RM)14.4g 75 90 70 70 70 40 90 70 80 85 95 75

Mesosulfuron +
iodosulfuron(RM) 28.8 g/ha 90 95 90 85 85 50 85 65 85 95 100 95

Pinoxaden 25g/ha
70 80 20 15 15 0 60 50 55 20 100 30

Pinoxaden 50g/ha 95 95 60 55 55 0 80 70 90 70 100 50

Pinoxaden 100g/ha
95 95 50 70 70 20 95 90 100 100 100 75

Untreated check 0 0 0 0

(Biotyps 1% control)

Populations : P Hisar (HAU), P . Khedar(Hisar), P . Khedi (Kaithal), P . Keorak(Kaithal), P . Kalwan(Jind), P . Rasidan (Hisar), P .

Ludas (Hisar), P . Lamba Kheri ( Kaithal), P . Dhos (Kaithal), P  . Ujhana (Jind), P  . Lehrawali Dhani (Sirsa) , P  . Nangla

(Fatehabad )

1 2 3 4 5 6 7

8 9 10 11 12
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Table 2.3.4 Time of spray and growth stageP. minor

Time of spray H
1

(First spray) H
2

(Second spray)

0 DAS Pre emergence 14 (4.7%) 0 (0%)

20-25 DAS Not germinated 50 (16.7%) 1 (0.7%)

25-30 DAS Germination <50% 5 (1.7%) 0 (0%)

30-35 DAS Germination >50% 5 (1.7%) 0 (0%)

35-40 DAS 1-2 leaf stage 29 (9.7%) 1 (0.7%)

40-45 DAS 2-3 leaf stage 145 (48.3%) 13 (9.1%)

45-50 DAS 3-4 leaf stage 37 (12.3%) 25 (17.6%)

>50 DAS >4 leaf stage 13 (4.3%) 102 (71.8%)
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Fig. 2.3.6 Effect of herbicides on biomass of at 30, 60 and 90 DASP. minor

Table 2.3.5 Biological yield and grain yield of wheat (kg/m )2

Treatments

Pendimethalin (38.7%)

Pendimethalin+metribuzin

Pendimethalin+metribuzin fb mesosulfuron+idosulfuron (RM)

Pendimethalin+metribuzin fb clodinafop+metsulfuron -methyl (RM)

Pendimethalin fb clodinafoppropargyl

Pendimethalin fb clodinafop+metsulfuron-methyl (RM)

Pendimethalin fb mesosulfuron+idosulfuron (RM)

Clodinafop+metsulfuron-methyl (RM)

Mesosulfuron+idosulfuron (RM)

Weedy

S.Em±

CD at 5%

Biological yield
(kg/m2)

Grain yield
(kg/m2)

1.23 0.44

1.36 0.52

1.35 0.49

1.48 0.53

1.25 0.47

1.27 0.51

1.29 0.49

1.25 0.49

1.30 0.49

1.20 0.30

0.05 0.01

0.14 0.04
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PAU, Ludhiana

To study the bio-efficacy of combination of herbicides against cross resistant , a study was
carried out as per details given below:

P. minor

Treatment Dose (g/ha) Application time

Pendimethalin 750 PRE

Pendimethalin + metribuzin 750 + 210 PRE

Pendimethalin + metribuzin fb mesosulfuron + iodosulfuron
(RM)

750 + 210 fb 12 + 2.4 PRE fb POST

Pendimethalin + metribuzin fb clodinafop-propargyl +
metsulfuron-methyl (RM)

750+210 fb 60+4 PRE fb POST

Pendimethalin + pyroxasulfone (TM) 750+102 PRE

Pendimethalin + pyroxasulfone (TM) fb clodinafop-propargyl
+ metsulfuron-methyl (RM)

750+102 fb 60+4 PRE fb POST

Pendimethalin + pyroxasulfone (TM) fb mesosulfuron +
iodosulfuron(RM)

750+102 fb 12 + 2.4 PRE fb POST

Clodinafop-propargyl + metsulfuron-methyl (RM) 60+4 POST

Mesosulfuron + iodosulfuron(RM) 12 + 2.4 POST

Weedy - -

*Pendimethalin

Table 2.3.6 Effect of different weed control treatments on density and biomass of ( 2017-18).Phalaris minor Rabi

Treatments
Dose

(g/ha)

P. minor population (No./m 2) Weed biomass (g/m 2)
Weed Control
Efficiency (%)

40
DAS

90
DAS

40
DAS

90
DAS

40
DAS

90
DAS

Pendimethalin 750 5.1 (26) 6.1 (36) 4.3 (17) 13.6 (185) 69.7 50.6

Pendimethalin + metribuzin 750 + 210 4.2 (17) 5.6 (30) 3.7 (12) 13.1 (171) 78.2 54.1

Pendimethalin + metribuzin fb
mesosulfuron + iodosulfuron (RM)

750 + 210
fb 12 + 2.4 4.4 (19) 2.9(7) 2.4 (5) 8.8 (78) 91.4 79.1

Pendimethalin + metribuzin fb
clodinafop-propargyl +
metsulfuron-methyl (RM)

750+210
fb 60+4 4.8 (22) 2.6 (6) 5.5 (5) 9.4 (87) 90.6 76.7

Pendimethalin +
pyroxasulfone (TM)

750+102
2.0 (4) 2.6 (6) 2.4 (5) 6.6 (43) 91.2 88.6

Pendimethalin + pyroxasulfone

Pendimethalin + pyroxasulfone

(TM) fb clodinafop-propargyl +

(TM) fb mesosulfuron +

metsulfuron-methyl (RM)
fb 60+4

2.0 (4) 2.0 (3) 2.0 (3) 5.5 (29) 94.7 92.1

iodosulfuron(RM)

750+102
fb 12 +
2.4

1.5 (2) 1.7 (2) 1.7 (2) 4.7(21) 96.5 94.4

Clodinafop-propargyl +
metsulfuron-methyl (RM)

60+4 10.1
(102)

4.5 (19) 3.8 (13) 10.8 (115) 76.5 69.2

Mesosulfuron +
iodosulfuron(RM)

12 + 2.4
9.2 (84) 3.4 (11) 3.5 (11) 9.8 (95) 80.0 74.6

Weedy check - 15.6(243) 15.6 (243) 7.6 (57) 19.3 (373) - -

SEm± 0.5 0.1 0.1 0.4 - -

LSD (P=0.05) 1.6 0.3 0.3 1.1 - -

Data is subjected to square root transformation. Figures within parenthesis are means of original values
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Table 2.3.7 Wheat growth at 40 DAS, yield attributes at harvest and yields under different weed control treatments
( 2017-18).Rabi

Treatments Dose
(g/ha)

Plant
height
(cm)

Tillers
(No./m2)

Crop
biomass
(g/m2)

Effective
tillers

(No./m2)

Final
plant

height
(cm)

Grain
yield
(t/ha)

Biological
yield
(t/ha)

Pendimethalin 750 48.4 605.0 303.3 293.3 84.8 5.08 12.3

Pendimethalin +
metribuzin

750 + 210 48.1 605.0 306.7 302.0 86.3 5.37 12.6

Pendimethalin +
metribuzin fb
mesosulfuron +
iodosulfuron (RM)

750 + 210 fb
12 + 2.4

48.6 608.3 308.3 305.0 86.0 5.79 13.5

Pendimethalin +
metribuzin fb clodinafop
+ metsulfuron (RM)

750+210 fb
60+4

48.2 608.3 311.7 305.0 86.3 5.72 13.5

Pendimethalin +
pyroxasulfone (TM)

750+102 48.0 609.0 310.0 300.0 86.0 5.58 13.0

Pendimethalin +
pyroxasulfone (TM) fb
clodinafop + metsulfuron
(RM)

750+102 fb
60+4

48.3 610.0 311.5 309.0 86.3 5.74 13.7

Pendimethalin +
pyroxasulfone (TM) fb
mesosulfuron +
iodosulfuron(RM)

750+102 fb
12 + 2.4

47.0 608.3 311.3 306.0 86.3 5.797 13.7

Clodinafop-propargyl +
metsulfuron-methyl (RM)

60+4 48.7 600.0 301.7 293.3 86.1 5.59 12.6

Mesosulfuron +
iodosulfuron(RM)

12 + 2.4 47.9 608.3 304.6 301.7 86.0 5.60 13.1

Weedy 47.4 535.0 200.0 225.0 83.4 4.00 9.93

SEm± 0.8 9.5 8.0 4.7 0.9 0.07 0.45

LSD (P=0.05) NS 28.3 23.7 14.0 NS 0.27 1.43
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Table 2.4.1 Phenological stages of wheat and P. minor

Phenological stage of rice Days after transplanting
(DAT)

Tillering 52

Jointing 71

Anthesis 100

Physiological maturity 150

Harvest maturity 164

Phenological stage of P. minor

Flowering initiation 78

Completion of flowering 96

Maturity 128

Table 2.4.2 Effect of density (No./m ) on yield and yield attributes of riceP. minor 2

Density of P. minor
(No./m 2)

Plant height (cm) Effective tillers
(No./m 2)

Biological yield (t/ha) Grain yield (t/ha)

0 113 409 15.1 5.41

1 115 416 15.1 5.53

2 116 416 15.2 5.47

4 112 408 15.4 5.46

6 111 411 15.3 5.49

8 114 398 15.0 5.51

10 112 407 14.9 5.47

SEm± 1.7 10.5 0.20 0.13

LSD (P=0.05) NS NS NS NS
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Table 3.1.1 Biology of in brinjalOrobanche

Parameter Range Mean

Days to emergence of shoot above ground
(from date of planting)

43 – 56 49

No. of shoots of parasite / plant 3 - 7.4 5.2

Shoot height (cm) 11.3 – 17.0 14.3

Days to flowering (from the date of planting) 50-60 55

Days to drying of shoot (from the date of emergence) 35-41 38

Dry weight / plant Stem 1.1 – 4.5 3.0

Florets 0.5-2.0 1.4

Seeds 0.30-1.36 0.76
Total 1.90 – 7.86 5.16

No. of florets / shoot 26 – 95 40.0

No. of seeds / floret 3,500 – 5,700 4,500

No. of seeds / inflorescence 96,400 - 5,50,200 2,80,000
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Table 3.1.2 Effect of different weed control measures on broom rape population visual control, crop
toxicity and fruit yield of brinjal

(Orobanche)

Treatment Number of broom
rape spikes/m2

(120 DAS)

Visual control
(%)

(120 DAS)

Visual
phytotoxicity (%)
on crop 120 DAP

Fruit yield
(t/ha)

Neem cake 200 kg/ha at sowing fb

pendimethalin 1.0 kg/ha at 3 DAP fb soil

drenching of  metalaxyl MZ 0.2 % at 20 DAT

5.13(25.4) 0(0) 0(0) 21.2

Ethoxysulfuron 20 g/ha (PRE) and at 45 DAT 1.41(1.0) 63.5(80.0) 56.7(70) 12.4

Sulfosulfuron 25 g/ha at 25 and 45 DAT 2.0(3) 56.7(70.0) 33.1(30.0) 20.8

Sulfosulfuron  25 g/ha at sowing and 45 DAT 1.41(1.0) 73.5(88.3) 36.5(35.0) 15.6

Weedy check 5.29(27.0) 0(0) 0(0) 21.8

S Em + 0.15 0.90 0.65 0.82

LSD (P=0.05) 0.46 3.01 2.18 2.6

*Original figures in parenthesis related to broom rape density were subjected to square root transformation  ( X+1) and  broom
rape control were subjected to arc sin transformation before statistical analysis-1
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Table 3.1.3 Effect of different weed control measures on broom rape population, visual control, plant
height, crop toxicity and fruit yield of tomato 2017-18

(Orobanche)

Treatment Number of broom rape spikes/m2 Visual
phytotoxicity
(%) on crop

Visual broom
rape control (%)

No. of
fruits/
plant

Fruit
yield
(t/ha)

B:C

60
DAP

90
DAP

120
DAP

Harvest 10
DAT

120
DAP

Harvest

Ethoxysulfuron 50 g/ha at
60 and 90 DAT

0 1.14
(0.40)

1.49
(1.33)

1.99
(3.00)

14.0(6) 73.5
(88.3)

62.9
(79.3)

35.0 25.4 4.9

Sulfosulfuron 25 g/ha at
60 DAT fb 50 g/ha 90
DAT

0 1.24
(0.60)

1.58
(1.67)

1.73
(2.33)

0(0) 71.1
(85.0)

72.4
(86.7)

35.7 24.9 5.0

Sulfosulfuron 50 g/ha at
60 and 90 DAT

0 1(0) 1.63
(1.67)

1.72
(2.00)

15.2(7) 90
(100)

67.4
(85.0)

34.3 24.4 4.6

Hand pulling ( FP) 0 2.76
(6.20)

2.70
(6.33)

2.52
(5.6)

0(0) 37.2
(36.7)

33.1
(30.0)

27.3 16.7 2.7

Weedy check 0 3.21
(9.40)

3.93
(14.6)

4.50
(19.3)

0(0) 0.0
(0.0)

0.0
(0.0)

25.0 13.0 3.0

S Em + 0.16 0.22 0.32 0.78 6.0 4.5 0.8 0.4 -

LSD (P=0.05) 0.52 0.74 1.05 2.59 20.0 14.9 2.6 1.4 -

*Original figures in parenthesis related to broom rape density were subjected to square root transformation (  X+1) and visual

toxicity to arc sin transformation  before statistical analysis
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Plant phenophases

Sowing
to emergence

(DAS)

Emergence to
tillering
(DAS)

Tillering to
panicle

initiation
(DAS)

Panicle
initiation to

booting
(DAS)

Heading to
flowering

(DAS)

Flowering to
grain filling

(DAS)

Milky
stage
(DAS)

Dough
stage
(DAS)

Maturity
(DAS)

0-9
(9)

10-26
(17)

27-44
(18)

45- 56
(12)

57-63
(7)

64-75
(12)

76-77
(2)

78-80
(3)

81-86
(6)

Tillering in Sacciolepis interrupta Spikelets of Sacciolepis interrupta



Annual Report 2018 - 19

105

Table 3.1.4 Effect of treatments on dry matter production at 30 and 60 DASSacciolepis interrupta

Treatment Weed dry matter production (kg/ha)

30 DAS 60 DAS

T1 Pyrazosulfuron-ethyl fb hand weeding 2.24 c**

(0)*
48.62 b

(34.8)

T2 Cyhalofop-butyl + penoxsulam hand weedingfb 21.0 bc

(11.5)
2.24 c

(0)

T3 Pyrazosulfuron-ethyl fb cyhalofop-butyl + penoxsulam fb hand
weeding

2.24 c

(0)
2.24 c

(0)

T4 Pretilachlor + bensulfuron-methyl fb hand weeding 2.24 c

(0)
2.24 c

(0)

T5 Pretilachlor + bensulfuron- methyl fb cyhalofop-butyl + penoxsulam
fb hand weeding

16.56bc

(6.8)
2.24 c

(0)

T6 Hand weeding 35.3 b

(18.1)
24.50bc

(15.9)

T7 Unweeded control 81.4 a

(67.5)
112.1 a

(127)

LSD (P=0.05) 32.5 36.5

SEm 1.05 1.18

* Original values are given in parentheses ** Values followed by same alphabet do not differ significantly in DMRT
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Table 3.1.5 Effect of treatments on grain and straw yields of rice

Treatment Yield (t/ha)

Grain Straw

T1 Pyrazosulfuron-ethyl fb hand weeding 3.24 c** 4.10 b

T2 Cyhalofop-butyl + penoxsulam fb hand weeding 3.42bc 4.09b

T3 Pyrazosulfuron-ethyl fb cyhalofop-butyl + penoxsulam fb hand weeding 3.78b 5.01a

T4 Pretilachlor + bensulfuron-methyl fb hand weeding 3.06c 4.83 a

T5 Pretilachlor + bensulfuron-methyl fb cyhalofop-butyl + penoxsulam fb hand weeding 4.44a 4.83a

T6 Hand weeding 3.42bc 4.10 b

T7 Unweeded control 2.11 d 2.11 c

CD (0.05) 0.44 0.40

SEm 0.14 0.13

** Values followed by same alphabet do not differ significantly in DMRT

Table 3.1.6 Effect of treatments on economics of cultivation of rice

Treatments Cost of cultivation
(other than weed

control) (  /ha)`

Cost of
weed control

(  /ha)`

Total cost
(  /ha)`

Returns (Rs.) Total
returns
(t/ha)

B : C
ratio

Grain Straw

Pyrazosulfuron -ethyl fb hand
weeding

72,000 27,125 99,125 76,271 45,141 1,21,413 1.22

Cyhalofop- butyl + penoxsulam fb
hand weeding

72,000 27,250 99,250 80,412 45,054 1,25,467 1.26

Pyrazosulfuron- ethyl fb cyhalofop
butyl + penoxsulam fb hand
weeding

72,000 30,375 1,02,375 88,888 55,189 1,44,078 1.41

Pretilachlor + bensulfuron- methyl
fb hand weeding

72,000 27,825 99,825 71,933 53,172 1,25,106 1.25

Pretilachlor + bensulfuron-methyl
fb cyhalofop-butyl + penoxsulam fb
hand weeding

72,000 31,075 103075 1,04,389 53,165 1,57,554 1.53

Hand weeding 72,000 48,000 1,20,000 80,549 45,197 1,25,746 1.05

Unweeded control 72,000 0 72,000 49,724 23,288 73,012 1.01
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Table 3.2.2a Effect of treatment on weed density (No./m ) at 60Days after transplanting in rice2

Treatment Leptochloa
chinensis

Alternanthera
Sessilis

Pretilachlor 750 g/ha 1.5(1.3) 3.1(8.7)

Bispyribac- sodium 20 g/ha 2.3(4.7) 2.5(5.3)

Fenoxaprop-p-ethyl 56.25 g/ha 1.6(1.7) 3.2(9.3)

Cyhalofop-butyl 80 g/ha 1.0(0.0) 3.2(9.3)

Penoxsulam+ cyhalofop 135g/ha 1.0(0.0) 1.5(1.3)

Penoxsulam 22.5 g/ha 2.4(4.7) 1.9(2.7)

Metsulfuron-methyl 4.0 g/ha 2.5(5.3) 1.9(2.7)

2,4-D ethyl ester 850g/ha 2.2(4.0) 1.9(2.7)

Weed free 1.0(0.0) 1.0(0.0)

Weedy 2.8(6.7) 3.4(10.7)

SEm+ 0.10 0.14

LSD(P=0.05) 0.29 0.42

DAS: Days after sowing; Value in parentheses was original and transformed to square root    X+1 for analysis

Table 3.2.2b Effect of treatment on weed density (g/m ) at 60Days after transplanting in rice2

Treatment Leptochloa
chinensis

Alternanthera
Sessilis

Pretilachlor 750g/ha 1.9(2.7) 2.6(5.8)

Bispyribac-sodium 20g/ha 2.5(5.6) 2.2(3.9)

Fenoxaprop-p-ethyl 56.25 g/ha 1.9(2.7) 2.7(6.5)

Cyhalofop-butyl 80g/ha 1.0(0.0) 2.7(6.6)

Penoxsulam+ cyhalofop 135g/ha 1.0(0.0) 1.4(0.9)

Penoxsulam 22.5 g/ha 2.7(6.3) 1.7(2.1)

Metsulfuron-methyl 4.0 g/ha 2.7(6.3) 1.4(0.9)

2,4-D Ethyl Ester 850g/ha 2.7(6.7) 1.4(0.9)

Weed free 1.0(0.0) 1.0(0.0)

Weedy 2.9(7.3) 2.7(6.3)

SEm+ 0.06 0.06

LSD(P=0.05) 0.19 0.17

DAS: Days after sowing; Value in parentheses was original and transformed to
square root   X+1 for analysis
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Table-3.2.2c Effect of treatment on yield and yield attributes characters in transplanted rice

Treatment Plant height
(cm)

Panicle
(No./m2)

Grain/
panicle

1000
grain wt.(g)

Grain yield
(t/ha)

Straw yield
(t/ha)

Pretilachlor 750 g/ha 127 151 178 28.8 4.30 8.08

Bispyribac-sodium 20 g/ha 128 140 200 29.0 4.92 8.42

Fenoxaprop-p-ethyl 56.25 g/ha 132 161 186 29.8 5.00 8.72

Cyhalofop-butyl 80 g/ha 129 139 184 29.7 5.23 8.43

Penoxsulam+ cyhalofop 135g/ha 130 157 176 31.5 5.44 930

Penoxsulam 22.5 g/ha 130 139 218 28.2 5.08 7.95

Metsulfuron-methyl 4.0 g/ha 130 143 198 29.0 4.72 8.38

2,4-D Ethyl Ester 850 g/ha 130 154 165 29.2 4.48 8.29

Weed- free 129 141 187 28.7 5.45 9.12

Weedy 130 125 141 27.2 4.30 8.90

SEm+ 0.8 4.1 9.5 0.3 0.19 0.28

LSD(P=0.05)
2.5 12.2 28.5 1.0 0.56 0.85
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Fig 3.4.2.5 Effect of herbicides on grain yield/m  in wheat crop2

Treatment Kharif (Maize) Rabi (Wheat)
A. Tillage and residue management-T

1 CT CT

2 CT ZT

3 ZT ZT

4 ZT ZT+R

5 ZT+R ZT+R

B .Weed Management- W

1 Recommended herbicide (Atrazine 1. 5 kg/ha Recommended herbicide (Isoproturon 1.25 kg/ha
+2,4-D 0.75 Kg/ha)

2
Integrated Weed management (Herbicide+
HW+intercrop) Pendimethalin 1.0 kg/ha

Integrated Weed Management (Herbicide +HW +
intercrop) Isoproturon 1.00 kg/ha

3 Hand weeding Hand weeding

Table 4.1.1 Weed management in conservation agriculture system in  maize–wheat cropping system

CT-Conventional tillage ,ZT-Zero tillage, R-Residues.
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Table 4.1.2 Residues (µg/g) of isoproturon in soil under different planting pattern

Treatment Residues(µg/g)

W1

Isoproturon1.25 Kg/ha
W2

Isoproturon 1.0 Kg/ha

Maize Wheat Initial soil Harvest soil Initial soil Harvest soil

CT CT 0.450 <0.01 0.374 <0.01

CT ZT 0.463 <0.01 0.368 <0.01

ZT ZT 0.456 <0.01 0.364 <0.01

ZT ZT+R 0.407 <0.01 0.354 <0.01

ZT+R ZT+R 0.381 <0.01 0.348 <0.01

Table   4.1.3 Residues (µg/g) of atrazine  in maize cropped  soil under different planting pattern

Treatment
W1

Atrazine 1.5  Kg/ha
Residues(µg/g)

Maize Wheat Initial soil Harvest soil

CT CT 0.625 <0.01

CT ZT 0.635 <0.01

ZT ZT 0.597 <0.01

ZT ZT+R 0.553 <0.01

ZT+R ZT+R 0.528 <0.01

LOD–0.005 ppm&LOQ–0.01 ppm
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TNAU, Coimbatore

Soil characteristics

Soil type : Sandy clay loam Soil pH : 7.78 - 8.32

Soil EC (dS m-1) : 1.5 -1.71 Available N : 128 -164 kg/ha

Available P : 14.2 – 15.5 kg ha-1 Available K : 484 - 621 kg/ha

Table 4.1.4 Influence of conservation tillage and weed management practices on pendimethalin (mg/kg) residue in

soil with sunflower ( 2017-18) in maize –sunflower systemRabi

Treatments W (Pendimethalin 1.0 kg/ha) W2 (Pendimethalin 1.0 kg/ha)+ HW on 45 DAS)

0 day 15 day 45 day Harvest 0 day 15 day 45 day Harvest

T1 (CT-CT) 0.499 0.142 0.061 BDL 0.456 0.174 0.061 BDL

T2 (CT-ZT) 0.498 0.173 0.063 BDL 0.419 0.169 0.067 BDL

T3 (ZT+R - ZT) 0.482 0.179 0.065 BDL 0.419 0.185 0.074 BDL

T4 (ZT – ZT+R) 0.471 0.201 0.091 BDL 0.461 0.201 0.084 BDL

T5 (ZT+R – ZT+R) 0.48 0.207 0.098 BDL 0.479 0.208 0.101 BDL

Treatments W1 (Atrazine 0.5 kg/ha) W2 (Atrazine 0.5  kg/ha + HW on 45 DAS)

0 day 15 day 45day Harvest 0 day 15 day 45 day Harvest

T1 (CT-CT) 0.252 0.142 0.075 BDL 0.268 0.158 0.062 BDL

T2 (CT-ZT) 0.286 0.151 0.081 BDL 0.290 0.171 0.083 BDL

T3 (ZT+R - ZT) 0.225 0.103 0.062 BDL 0.232 0.135 0.054 BDL

T4 (ZT – ZT+R) 0.233 0.097 0.055 BDL 0.254 0.102 0.050 BDL

T5 (ZT+R – ZT+R) 0.249 0.075 0.048 BDL 0.261 0.079 0.040 BDL

The residues of atrazine and pendimethalin in soil, maize grain and straw from different plots were below 0.01 mg/kg
irrespective of the tillage management practices followed for weed control.

BDL - Below deletion limit.
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Table 4.1.6 Soil properties after harvest of maize crop ( 2017-18)Rabi

Treatments pH EC
(dS/m)

Organic
carbon (%)

Available N
(kg/ha)

Available P2O5

(kg/ha)
Available K2O

(kg/ha)

Main Plots

T1 CT (Transplanted) 8.08 0.580 0.60 189.6 36.52 220.7

T2 CT (Transplanted) 8.07 0.51 0.64 188.6 36.92 218.6

T3 CT (Direct seeded) 8.12 0.48 0.60 191.9 35.50 223.2

T4 ZT (Direct seeded) 8.09 0.48 0.60 201.6 38.15 218.1

T5 ZT(Direct seeded) + R 8.16 0.49 0.69 196.5 37.54 216.0

LSD (P=0.05) NS NS 0.078 NS NS NS

Sub Plots

W1 Chemical 8.1 0.41 0.63 194.7 36.52 218.1

W2 IWM 8.13 0.54 0.63 193.9 36.92 222.4

W3 Unweeded 8.09 0.49 0.64 190.8 37.33 217.4

LSD (P=0.05) NS NS NS NS NS NS
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Table 4.1.7 Urease and dehydrogenase enzyme activity in conservation agriculture soils ( 2017-18)Rabi

Treatment Urease activity
(µg NH4

+/ g/ day)
Dehydrogenase

(µg TPF/ g/ day)

Flowering Harvest Flowering Harvest

T1 25.9 14.9 6.8 3.5

T2 26.9 15.6 7.1 3.8

T3 25.8 14.9 5.9 3.3

T4 27.1 14.8 5.9 3.4

T5 28.3 15.6 6.4 3.7

CD 1.8 NS 0.4 NS

W1 25.8 14.8 6.1 3.4

W2 27.7 15.7 6.7 3.7

W3 27.0 15.0 6.4 3.5

LSD (P=0.05) NS NS NS NS

NS : Non significant
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Table 4.1.8 Persistance of pretilachlor (soil) in rice crop in rice – mustard sequence during 2018 winter season

Treatment
Pretilachlor residue in soil ( ) in days after application (DAA)μg/g Half life

0 3 7 15 21 30 45 60 Harv.

CT + Transplantd 0.386 0.396 0.295 0.198 0.134 0.124 0.086 0.005 BDL 9.56

CT+Direct seeded 0.348 0.388 0.264 0.162 0.116 0.085 0.036 0.002 BDL 8.05

MT+Direct seeded 0.334 0.324 0.175 0.135 0.087 0.026 0.006 BDL BDL 7.75

MT+Direct seeded+R 0.382 0.310 0.146 0.102 0.058 0.008 BDL BDL BDL 5.37

BDL: 0.016 mg/kg based on signal noise ratio.

The pendimethalin residue level in soil samples

ranged 0.936 – 0.992 g/g on the day of application of

pendimethalin and observed upto the ranged 0.008 –

0.075 g/g on the 30 day of application of

pendimethalin. The pendimethalin residue level was

μ

μ th

observed at BDL in case of minimum tillage from 45

day of application of pendimethalin. However, lower

level of pendimethalin residue was resulted from the

combination treatments of minimum tillage with

residue incorporation.

th

Table 4.1.9 Persistance of pendimethalin (soil) in mustard crop in rice – mustard sequence during 2018.Rabi

Treatment Half
life0 DAA 3DAA 7DAA 15DAA 21DAA 30 DAA 45 DAA 60 DAA At harvest

Pendimethalin residue in soil (µg/g) in days after application (DAA)

CT 0.936 0.864 0.485 0.268 0.164 0.075 0.026 0.004 BDL 7.54

MT 0.988 0632 0.318 0.216 0.116 0.024 0.003 BDL BDL 5.37

MT+ R 0.992 0.465 0.284 0.112 0.083 0.008 BDL BDL BDL 4.31

CT – Conventional Tillage MT – Minimum Tillage R – Residue Incorporation. Lower half lives is recorded with treatment
comprised of MT+Direct seeded+Residue in rice and MT + R in mustard.
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Table 4.2.1 Persistance of metribuzine (soil) in
tomato field during 2017 - 18

Days Residue (μg/g)

Rates of metribuzine application (kg/ha)

0.25 0.50 1.00

0 0.194 0.334 0.672

3 0.136 0.252 0.588

7 0.108 0.186 0.430

10 0.086 0.158 0.293

20 0.031 0.069 0.187

30 0.026 0.041 0.120

45 0.018 0.026 0.058

60 0.009 0.010 0.026

75 BDL 0.004 0.015

90 BDL BDL 0.006

T ½ (Days) 13.54 11.74 13.21

BDL : Below deletion limit
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WP 4.3 Degradation of selected persisting

herbicides

PAU, Ludhiana

The dissipation behaviour of imazethapyr was

Table 4.3.1 Physico-chemical properties of soil samples

Texture class Sand (%) Silt (%) Clay (%) pH EC (dS/m) OC (%) OM (%)

Loamy sand 86.20 11.00 2.80 8.80 0.21 0.24 0.41

Sandy loam 56.60 29.60 13.80 8.00 0.24 0.39 0.67

evaluated in loamy sand and sandy loam soil under

laboratory conditions. The physico-chemical

characteristics of soil samples are presented in Table

4.3.1.

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00

%

0

100
7357

m/z

180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350

%

0

100
290.50

Fig 4.3.1 LC-MS/MS (a) chromatogram (b) spectrum of imazethapyr (0.1 µg/mL)
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Fig. 4.3.2 Imazethapyr dissipation in loamy sand soil (a) SFOK (b) BFOK.
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Fig. 4.3.3 Imazethapyr dissipation in sandy loam soil (a) SFOK (b) BFOK.

Table 4.3.2 Half- lives and statistical parameters for imazethapyr dissipation in loamy sand and sandy loam soil

Soil Application

rate

(mL/acre)

SFOK BFOK

-90 days Initial fast phase Final slow phase

k R2 DT50 k R2 DT50 k R2 DT50

Loamy

sand

300 0.033 0.46 20.5 0.105 0.97 6.57 0.007 0.96 93.7

600 0.032 0.50 21.4 0.103 0.92 6.68 0.006 0.88 108.6

Sandy

loam

300 0.031 0.46 22.0 0.105 0.97 6.59 0.006 0.98 102.2

600 0.031 0.46 23.0 0.103 0.96 6.72 0.005 0.97 118.6
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Days after
herbicide
application

Residue (µg/g)

Rate of tembotrione (g/ha)

60 120 240

0 0.056 0.086 0.114

7 0.036 0.060 0.106

15 0.017 0.023 0.037

Table 4.3.3 Residues of tembotrione in soil applied at different doses

Table 4.3.4 Persistence, half- lives and statistical parameters for oxyfluorfen dissipation insoil

Dose
Days after quizalofop application (mg/kg)

k R2 DT50 (days)
0 3 7 10 15 30 45

200 g /ha 0.320 0.243 0.162 0.074 0.033 0.018 0.011 0.102 0.903 6.83

400 g/ ha 0.527 0.414 0.268 0.154 0.092 0.039 0.024 0.089 0.957 8.75

Fig. 4.4.1
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Figure 4.4.1 Effect of (a) different extractants
(b) concentration of LCD (c) liquid to soil (1 mMLCD)

ratio on residues of imazethapyr in loamy sand soil

Table 4.4.1 Linear regression equation and relative
parameters of the sensitivity plants

Test plant Equation R2 GR50

Raya y= 91.979x + 9.545 0.972 0.440

Gobhi sarso y= 78.089x + 8.672 0.971 0.529

Spinach y= 53.341x + 5.586 0.963 0.833

Cucumber y= 44.070x + 5.075 0.972 1.019

Sorghum y= 35.163x + 3.472 0.976 1.323
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10 day

Figure 4.4.3  Effect of LCD on amelioration of imazethapyr (applied at 0.5 µg/g) toxicity on growth of raya ( L).Brassica juncea

Treatments

T1 FYM 10 t/ha T6 Vesicular-Arbuscular mycorrhiza culture 10kg /ha

T2 Vermicompost  5 t/ha T7 Pseudomonas  10 kg / ha

T3 Biochar  5 t /ha T8 Urea 100 kg /ha

T4 Phosphobacteria 10 kg  /ha T9 Crop residue incorporation 5 t /ha

T5 Trichoderma  10 kg  /ha T10 Control (no manure/bioagents)

SH SHBControl

7 day
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Table 4.4.3 Persistence of pendimethalin in soil as influenced by the organic sources and microbial application under
pot study

Treatments Pendimethalin residues (mg/kg) in soil

0 day 1 day 3 day 5day 10 day 15 day 30 day 45 day

T1 FYM 10 t/ha 0.465 0.442 0.364 0.268 0.136 0.080 0.033 0.013

T2 Vermicompost 5 t/ha 0.543 0.381 0.311 0.222 0.123 0.076 0.042 0.012

T3 Biochar  5 t /ha 0.633 0.498 0.398 0.226 0.196 0.097 0.037 0.023

T4 Phosphobacteria
10 kg/ha

0.620 0.459 0.355 0.272 0.142 0.082 0.046 0.028

T5 Trichoderma  10 kg  /ha 0.574 0.492 0.405 0.329 0.211 0.108 0.062 0.035

T6 VAM 10 kg  /ha 0.558 0.453 0.329 0.215 0.124 0.093 0.046 0.021

T7 Pseudomonas 10 kg/ha 0.606 0.541 0.395 0.292 0.165 0.086 0.054 0.024

T8 Urea  100 kg/ha 0.744 0.616 0.445 0.296 0.172 0.103 0.057 0.034

T9 Crop residue (maize straw)
incorporation 5 t/ha

0.588 0.389 0.348 0.294 0.196 0.115 0.069 0.035

T10 Control (no manure/bioagents) 0.793 0.622 0.479 0.346 0.229 0.118 0.064 0.039

It was found that the dissipation was faster

under FYM, VAM and biochar applied treatments and

the slowest degradation was noticed in control. The

lowest half life of 8.57 days was observed in FYM

treatment . Irrespective of mitigation

measures followed, the atrazine persisted upto 45 DAS.

(Table 4.4.4)

Table 4.4.4 Pendimethalin dissipation equation, correlation coefficient and half lives in soil

Treatments Regression equation R² Half life (days)

T1 FYM  10 t/ha y = -0.0809x + 0.920 0.970 8.57

T2 Vermicompost  5 t/ha y = -0.0782x + 0.997 0.958 8.86

T3 Biochar  5 t /ha y = -0.0747x + 0.824 0.931 9.28

T4 Phosphobacteria  10 kg/ha y = -0.0669x + 0.925 0.903 10.36

T5 Trichoderma  10 kg  /ha y = -0.062x + 0.800 0.940 11.18

T6 VAM  10 kg  /ha y = -0.0691x + 0.986 0.931 10.03

T7 Pseudomonas  10 kg/ha y = -0.0704x + 0.812 0.930 9.85

T8 Urea  100 kg/ha y = -0.0418x + 0.735 0.886 10.66

T9 Crop residue (maize straw) incorporation  5 t/ha y = -0.0475x + 0.886 0.956 11.46

T10 Control (no manure/bioagents) y = -0.0657x + 0.618 0.920 10.55
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Table 4.4.5 Characterization of isolated Microbes from polluted sites

Sample name (Type of colony) Strain

Coal 34 (white) Fictibacillus barbaricus strain N7

Coal 24 (yellow) Acinetobacter calcoaceticus strain MTCC:9488

Coal 24 (white) Bacillus megaterium strain NJAUR1

C3 (yellow) Sphingomonas mucosissima

Oil 35 (white) Ensifer adhaerens strain CCNWSX1647(also known as Sinorhizobium)

Oil 34 (rhizoides spreading) Bacillus mycoides strain BGSC1

Oil 14 (white) Gordonia rubripertincta strain BAA1

Oil 14 (yellow) Ralstonia pickettii strain C2

Oil 24 (white) Cupriavidus sp. JJ2

Oil 14 (creamy type) Bacillus cereus ATCC 109867 strain

Oil 14 (wavy colony) Bacillus luciferensis strain F30

Oil 14 (rhizoetes white) Bacillus pseudomycoides strain IHB B 7147

Brick 15 (gummy) Bacillus licheniformis strain HQB243

Brick 25 (yellow) Bacillus infantis strain HQB248

B15 (white) Burkholderia cepacia ATCC 25416

Cement 34 (spreading type) Bacillus megaterium strain NJAUR1

Cement 15 (small circular) yellow Acinetobacter calcoaceticus strain culture collection MTCC:9488

Cement-2 (watery) Pseudomonas sp. Strain XT

Cement 14 (yellow circular) Chryseobacterium bernardetii strain G229

Cement -2 (watery) Pseudomonas sp. XT-28

Paper 14 (yellow circular) Bacillus aquimaris strain LB23

Paper 24 (creamy circular) Bacillus arsenicus strain B3

Paper 34 (yellow circular) Bacillus cibi strain BDH3

Paper 35 (white circular) Pseudomonas sp. KHg3

Paper 15 (yellow circular) Bacillus indicus

Paper 34 (creamy white circular) Pseudomonas oryzae strain WM-3
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Fig.4.4.3 Phylogenetic tree of the bacterial isolates

Table.4.4.6 Bioremediation of quizalofop ethyl with application of effective microorganisms (Laboratory study)

Treatment Residue(μg/g)in days after application (DAA) Half-
life0 1 3 7 15 21 30 45 60 90

T1 0.746 0.618 0.526 0.416 0.292 0.216 0.163 0.085 0.018 BDL 11.18

T2 0.765 0.596 0.454 0.375 0.185 0.132 0.012 BDL BDL BDL 5.0

T3 0.790 0.524 0.370 0.215 0.128 0.080 0.002 BDL BDL BDL 3.48

T4 0.792 0.425 0.246 0.128 0.065 0.005 BDL BDL BDL BDL 2.87
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Table 4.5.1 Residues of metribuzin in farmer field
samples

Application rate

(g/acre)

Metribuzin residue (µg/g)

Soil Wheat grain

70 + 120 0.0063 0.0061

70 + 140 0.0067 0.0065

100 <0.006 <0.006

150 + 200 0.0073 0.0068

150 + 200 0.0075 0.0071
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Table 5.1 Extension activities undertaken by coordinating centres.

Centres
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PAU, Ludhiana 4 - 3 - 2 - - 8 14

UAS, Bengaluru 1 1 2 - - - 3 29 -

RVSKVV, Gwalior - - - - - 1 - 4 2

GBPUAT, Pantnagar 3 7 - 2 - - - 8 11

CSKHPKV, Palampur 6 1 - - - 1 - 17 17

AAU, Jorhat - 2 - - - - - - -

AAU, Anand 9 1 1 3 - - - 4 9

TNAU, Coimbatore 1 - - - - - 5 5

KAU, Thrissur - - - - - 2 - 2 5

OUAT, Bhubaneshwar 2 - - - - - - 8 2

PJTSAU, Hyderabad - 12 - - 1 - 1 8

CCSHAU, Hisar 11 3 - 5 - 1 - 17 355

IGKV, Raipur - 1 - - - - - 9 4

PDKV, Akola 1 - 1 5 - 1 2 2

BCKV, Kalyani 1 - - 1 - - 1 9 -

MPUAT, Udaipur 3 - - 1 - 3 - - 15

SKUAST, Jammu - - - - - 1 - 5 - -

Total 40 18 18 13 7 10 5 124 449

Annual Report 2018 - 19



134

4. RECOMMENDATIONS FOR PACKAGE

OF PRACTICES

AAU, Anand

CCSHAU, Hisar

l Weed flora shifted towards monocot weeds in

wheat fields due to continuous use of 2, 4-D or

metsulfuron-methyl. Herbicide mixtures were

found more effective to manage complex weed

flora in wheat crop.

Escape incidence of monocot weed

after application of recommended

herbicides in different crops were observed at

farmers and research farms. Escape of dicot weed

and were

observed in the research farm as a result of pre-

emergence application of pendimethalin.

Application of oxyfluorfen 240 g/ha PE HW at 60

DAP along with paddy straw mulch 5 t/ha was

found more effective to manage weeds and

produce higher garlic bulb yield.

In maize based cropping system application of

atrazine + pendimethalin (500 + 250 g/ha) PE (tank

mix) 2, 4-D 1000 g/ha PoE found effective weed

management practices. Adverse effect of

herbicides on succeeding wheat crop was not

observed.

The highest seed cotton equivalent yield was

achieved under zero tillage with residue treatment.

Application of pendimethalin 900 g/ha PE

IC+HW at 30 and 60 DAS recorded significantly

higher seed cotton equivalent yield as compared to

quizalofop- ethyl 50 g/ha PoE IC+HW at 30 DAS

in cotton-green gram cropping system under

conservation agriculture.

Fennel equivalent yield and gross return was

recorded higher under vermicompost 8.0 t/ha,

while net return and benefit cost ratio was recorded

under farm yard manure treatment. Paddy straw

mulch 10 t/ha HW at 30, 60 DAS recorded higher

fennel equivalent yield, gross return, net return

and benefit cost ratio.

Application of penoxsulam+ cyhalofop 900

l

l

l

l

l

l

Commelina

benghalensis

Digera arvensis Phyllanthus niruri

fb

fb

fb

fb

fb

ml/acre at 15-20 days after transplanting as spray

in 120 liter water to control complex weed flora in

transplanted rice is recommended. There should be

no standing water one day before and one day after

herbicide application.

enoxsulam 360 ml/acre at 15-20

days after transplanting as spray in 120 liter water

to control complex weed flora in transplanted rice.

There should be no standing water one day before

and one day after herbicide application.

To control resistant population of

and broadleaf weeds in wheat, a ready

mix combination of clodinafop+metribuzin 200 ml

per acre along with surfactant (500 ml) should be

sprayed at 35 DAS using 120 litres of water.

For higher productivity of maize-wheat system,

zero tillage with or without residues followed by

IWM (herbicide + mechanical weeding +

intercropping) in both crops was found to be the

effective treatment.

Under organically managed maize – garlic

cropping system, raised stale seed bed + mulch or

hoeing; intercropping and intensive cropping may

be an effective mean of suppressing weeds and

increasing garlic bulb equivalent yield.

Pre-emergence application of metribuzin 0.7 kg/ha

or pendimethalin1.0 kg/ha mulch (2-5 DAP)

hoeing (75 DAP) could be an effective integrated

weed management strategy in turmeric.

Mixture of indaziflam 125 g/ha + glufosinate

ammonium 1000 g/ha during the month of January

and then again in the month of July gave selective

control of weeds in tea. However, indaziflam 62.5

g/ha + glufosinate ammonium 1500 g/ha gave

higher net returns.

Pre-emergence application of the imazethapyr +

pendimethalin at 1200 g/ha may be the better

option for managing mixed weed flora and

obtaining higher fruit yield of okra.

l

l

l

l

l

l

l

Application of p

P. minor, A.

ludoviciana

fb fb

CSKHPKV, Palmpur
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GBPUAT, Pantnagar

l

l

l

l

l

l

In maize crop minimum two hand weeding at 20 &

35 DAS are required. Apply atrazine 2.5 kg /ha pre

emergence tembotrione 120 g/ha post

emergence or alachlor 2 kg/ ha as pre –emergence

were found able to control of grass, broadleaf

weeds and sedges.

In rice crop application of anilofos 0.4 kg/ha or

thiobencarb 1.0 kg/ha when first leaf of rice has

turned green is recommended. Application of

butachlor 1.5 kg/ha or anilofos 400 g/ha or

pretilachlor 1.0 kg/ha as pre-emergence after

transplanting is recommneded. Application of

bispyribac-sodium 25 g/ha or almix 4 g/ha as post-

emergence to control grassy, sedges and broad leaf

weeds is recommneded. Application of penosulam

20-22 g/ha as early post emergence or penoxsulam

w/w+ cyhalofop-butyl w/w 120-135 g/ha as early

post emergence in DSR and TPR is recommneded.

Application of atrazine 1.0 kg/ha as pre-emergence

in sorghum was effective to control grassy and

broadleaf weeds.

For control of grassy, broadleaf and sedges

application of pendimethalin +

imazethapyr 750+50 g/ha as pre emergence is

recommnended. Alternatively, imazethapyr 100

g/ha or alachlor 2.0 kg/ha or metolachlorr 1.0

kg/ha as pre-emergence or fluchloralin 1.0 kg/ha

as pre-plant incorporation or metribuzin 350 g/ha

as pre-emergence one hand weeding at 30-35

DAS is recommneded.

For control of grassy, broad leaf and sedges weeds

in sugarcane, irrigate the field at 40-45 days of crop

stage and do hoeing at this stage atrazine 2.0

kg/ha within 3-4 days after hoeing or metribuzin

1.0 kg/ha or pendimethalin 1.0 kg/ha as pre-

emergemnce. Apply 2,4-D 0.5 kg/ha for control of

spp. spray hexazinone + diuron 1.2 kg/ha as

pre emergence or post emergence.

In wheat crop for control of grassy, broad leaf

weeds and sedges, application of clodinafop-

propargyl 0.06 kg/ha or sulfosulfuron 0.025 kg/ha

one hand weeding at 60 DAS is recommended.

Apply clodinafop propargyl+ metsulfuron-methyl

60+4 g/ha at 30-35 days stage or sulfosulfuron +

metsulfuron-methyl 3.0+2.0 kg/ha at 25-30 days

fb

fb

fb

Ipomea

fb

in

soybean crop

stage for control of broad leaved weeds and

grasses.

In potato for control of grassy, broadleaf weeds and

sedges, apply paraquat 500 g/ha when weeds have

been emerged but potato emergence is not more

than 5 % earthing up. Pendimethalin 1.0 kg/ha or

metribuzin 350 g/ha as pre-emergence fb one hand

weeding and earthing up at appropriate stage.

In urd, moong, cowpea and pigeonpea for control

of grassy, broadleaf and sedges application of

alachlor 2.5 kg/ha or metribuzin 0.35 kg/ha as pre-

emergence or fluchloralin 1.0 kg/ha as pre-plant

incorporation is recommended.

In gram, pea, lentil for control of grassy, broad leaf

weeds and sedges, application of pendimethalin

1.0 kg/ha or alachlor 2.0 kg/ha as pre-emergence

or fluchloralin 1.0 kg/ha as pre-plant incorporation

found effective.

Application of oxadiargyl 80 g /ha post-

emergence bispyribac – Na 25 g/ha or oxadiargyl

80 g /ha post-emergence pinoxsulam 22.5 g/ha

in direct seeded rice is recommended for effective

weed control.

Pre emergence application of pendimethalin 750

g/ha followed by either post emergence of

tembotrione 100 g/ha or topramezone 25 g/ha at

0-2 DAS 25 DAS is recommended for control of

weeds in maize.

In blackgram/greengram preemergence

application of pendimethalin 750 g/ha following

one manual weeding at 0-2 DAS 30 DAS is

recommended for control of weeds.

Post emergence application of imazethapyr +

imazamox 0.070 kg/ha PoE 15 DAS was the most

remunerative and effective herbicide for

controlling the weed flora and getting higher yield

and economic returns in soybean.

In cotton, preemergence application of

pendimethalin 1.0 kg/ha followed by directed

spray (by using protective shield) of non-selective

herbicide paraquat 0.60 kg/ha at 45 days after

l

l

l

l

l

l

l

l

fb

fb

fb

fb

fb

IGKV, Raipur

OUAT, Bhubaneswar

PDKV, Akola
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sowing is recommended controlling weeds and

higher yield and monetary returns.

The post emergence application of imazethapyr+

imazomox 0.07 kg/ha at 20 DAS was the most

remunerative and effective herbicide for

controlling the weed flora and getting higher yield

and economic returns in groundnut.

PE bensulfuron methyl + pretilachlor 660 g/ha

hand weeding on 30 DAT during and PE

pyrasosulfuron-ethyl 20 g/ha hand weeding on

30 DAT during for higher grain yield and

income in transplanted rice-rice cropping system is

recommended.

Conventional tillage (disc ploughing + two

harrowing) with PE application of atrazine 0.5 kg

/ha for maize and pendimethalin 1.0 kg/ha for

sunflower + hand weeding on 45 DAS was effective

in maize - sunflower.

Pre-emergence application of oxyflourfen at 200 g

/ha on 3 DAP followed by hand weeding on 25-30

DAP for broad spectrum weed control and higher

bulb yield and economic returns in onion is

recommended.

Pre-emergence application of pendimethalin 1000

g /ha on 3 DAT followed by hand weeding on 35 -

40 DAT is recommended for broad spectrum weed

control, higher fruit yield and economic returns in

tomato.

Post emergence application of glyphosate 1.5

kg/ha + 2, 4-D Na salt 1.25 kg/ha + wetting agent 2

ml litre of water was found to be effective in

reducing density and dry weight of

in fallow fields and with no

regeneration even after 60 days after herbicide

application.

Alachlor 800 ml/ acre or pendimethalin 1000

ml/acre within 3 DAS followed by imazethapyr

250 ml/acre at 20-25 days after sowing in field bean

( is recommended.

Alachlor 800 ml/acre or pendimethalin 1000

ml/acre within 3 DAS followed by imazethapyr

for

l

l

l

l

l

l

l

l

TNAU, Coimbatore

UAS, Bengaluru

fb

Rabi

fb

Kharif

Solanum

elagaenifolium

Dolichos lablab)

250 ml/acre at 20-25 days after sowing in cowpea

( ) is recommended.

Lucky seed drill with automatic spraying system

for direct sowing of rice and simultaneous spraying

of pre-emergence herbicide significantly reduced

weed density and increased rice grain yield as

compared to manual spray of herbicide on the same

day of sowing.

Pre-emergence application of pendimethalin at

1.25 kg/ha significantly reduced resistant

density and biomass and gave higher wheat grain

yield than earlier recommended dose (750 g/ha) of

pendimethalin and has been approved for ad-hoc

recommendation and for conduct of adaptive

research trials.

Uniform spreading of paddy straw mulch at 10

t/ha immediately after planting of poplar cuttings

provides long term control of diverse weed flora in

poplar nursery plantations.

Complete production technology- including

optimum sowing time, crop geometry,

fertilization, irrigation, weed control - for sugarbeet

has been developed for Punjab conditions through

series of research experimentation at PAU

Ludhiana and different KVKs and Regional

Research Stations. It has been advised that before

cultivation of sugarbeet, the farmers should ensure

marketing of the produce, by contacting sugarmills

or other stakeholder, beforehand.

Post-emergence spray of ready-mix of clodinafop

and metribuizn at 174 g/ha provided effective

control o and broadleaf weeds

in wheat and has approved fo ad-hoc

recommendation and for conduct of adaptive

research trials.

Application of penoxsulam + cyhalofop-p-butyl at

150 g (25 g + 125 g)/ha as post emergence at 20-25

DAT can be recommended to provide effective

control of weeds and higher net returns in

transplanted rice.

Vigna unguiculata

P. minor

f Phalaris minor

r

PAU, Ludhiana

PJTSAU, Hyderabad

l

l

l

l

l

l
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Artemisia Anagallis Avena Coronopus Gnaphalium Vicia Polygonum Poa Plantago

T1 1.8
(4.0)

4.5
(28.3)

1.3
(1.7)

0.7
(0.0)

2.3
(6.0)

1.6(2.3) 8.6
(88.9)

T2 1.0
(0.7)

1.0
(0.7)

1.1
(0.7)

1.2
(1.3)

1.3
(1.3)

1.2(1.0) 20.1
(482.4)

T3 0.7
(0.0)

1.0
(0.7)

1.1
(1.0)

0.7
(0.0)

1.6
(2.7)

0.9(0.3) 14.8
(222.9)

T4 1.1
(1.0)

0.7
(0.0)

1.5
(2.0)

2.8
(8.0)

1.7
(4.7)

1.0(0.7) 20.3
(503.6)

T5 0.7
(0.0)

1.4
(1.7)

1.5
(2.3)

0.7
(0.0)

0.7
(0.0)

1.2(1.0) 23.4
(607.7)

T6 1.1
(1.0)

0.9
(0.3)

1.2
(1.0)

1.6
(2.7)

1.3
(1.3)

0.9(0.3) 18.6
(394.4)

T7 0.9
(0.3)

0.7
(0.0)

0.9
(0.3)

1.2
(1.3)

0.7
(0.0)

1.2(1.0) 22.5
(518.5)

T8 1.1
(1.0)

1.4
(1.7)

1.4
(1.7)

0.7
(0.0)

1.8
(3.0)

1.4(1.7) 6.2
(43.5)

T9 0.7
(0.0)

1.4
(1.7)

1.4
(2.0)

1.2
(1.3)

0.9
(0.3)

1.1(0.7) 9.8
(100.8)

T10 0.7
(0.0)

4.2
(17.7)

2.1
(4.0)

1.4
(2.7)

1.9
(4.3)

1.9(3.3) 9.2
(125.0)

T11 0.7
(0.0)

8.6
(89.0)

1.0
(0.7)

0.7
(0.0)

0.9
(0.3)

1.1(1.0) 11.4
(152.8)

SE(m±) 0.3 1.0 0.3 0.4 0.5 0.2 3.1

LSD (P=0.05) NS 3.0 NS NS NS 0.6

Phalaris

5.4
(29.3)

2.7
(8.0)

2.4
(6.7)

3.4
(11.0)

2.1
(4.7)

2.1
(4.3)

1.7
(3.7)

4.3
(19.7)

3.2
(10.0)

2.7
(7.0)

3.2
(13.7)

0.6

1.8 9.2

1.4
(1.7)

0.9
(0.3)

0.7
(0.0)

1.1
(0.7)

1.0
(0.7)

0.9
(0.3)

1.3
(2.0)

1.3
(1.3)

1.3
(1.7)

0.7
(0.0)

0.7
(0.0)

0.3

NS

2.2
(4.3)

0.9
(0.3)

2.7
(9.0)

0.7
(0.0)

1.8
(5.0)

1.9
(3.7)

0.7
(0.0)

0.9
(0.3)

1.4
(1.7)

1.3
(1.7)

1.1
(1.0)

0.5

NS

Table 5.1 Effect of treatments on count (No/m ) of weeds in wheat during 2017-18: mean of all observations
(data transformed to square root transformation)

2

Values in parentheses are the means of original value

Influence of long-term application of fertilizers on

weed floristic diversity in maize – wheat cropping

system

Long-term repetitive application of same

nutrients year after year brings about conditions

conducive for the growth of specific weed flora. That is

why fertility treatments gave significant variation in the

count of weeds. , sp.,Anagallis arvensis Vicia Phalaris

minor Polygonum

Polygonum plebezium

Rabi

Anagallis arvensis

Phalaris minor Artimissia Avena ludoviciana,

Coronopus didymus, Gnaphalium, Vicia Poa annua

Plantago lanceolata

and sp., counts were significantly

varied due to fertility treatments.

(89.6%) was most dominant weed during 2017-18

and was followed by (3.9%) and

(3.3%). sp.,

sp., and

were the other minor weeds.
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During 2018, (50%)

was the most dominant weed followed by

sp., sp. and sp.,

sp., and sp. were the

Kharif Digitaria sanguinalis

Ageratum

Eragrostis Cyperus Brachiaria,

Commelina, Eleusine Paspalum

other minor weeds. Fertility treatments resulted in

significant variation in the count of

sp., sp. and sp. ( ).

Digitaria sanguinalis,

Ageratum Cyperus Eragrostis Table 5.2

It may be conclusively inferred that fertility

treatments could significantly influence weed flora

shifts owing to conditions altered by them particularly

of the soil environment. However, there need to be a

comprehensive appraisal of the associated weed flora

during the cropping seasons as well to devise means for

their control. To minimize fertility depletions there is

need of off-season weed management and the

management tactics may be differing depending upon

the weed flora associated with them.

TNAU, Coimbatore

Airside vegetation management at Lal Bahadur

Shastri International Airport, Varanasi

Lal Bahadur Sasthiri International Airport,

Varanasi was visited in 2018 to survey prevalent

vegetation and propose suitable management options

to mitigate bird menace in the airport area. The vast

area of land was infested predominantly with grassy

weeds and to some extent broad leaved weeds, shrubs

and small trees. The following weeds were infesting

predominantly in the airport area.

Table 5.2 Effect of treatments on count (No/m ) of weeds maize: mean of all observations (data transformed to
square root transformation

2

Values in parentheses are the means of original value

T1

T2

T3

T4

T5

T6

T7

T8

T9

T10

T11

SE(m±)

LSD (P=0.05)

Doigitaria

6.1
(39)

8.0
(67)

8.4
(78)

10.4
(107)

10.6
(116)

7.2
(57)

12.7
(161)

7.9
(63)

9.1
(85)

9.1
(84)

6.8
(51)

1.2

3.5

Brachiaria

1.3
(1.7)

2.5
(7.7)

1.2
(1.3)

0.7
(0.0)

0.9
(0.3)

1.3
(1.7)

0.7
(0.0)

2.2
(7.0)

1.4
(2.0)

0.7
(0.0)

2.0
(5.3)

0.6

NS

Commelina

1.4
(1.7)

1.9
(3.3)

1.3
(1.3)

1.1
(0.7)

1.4
(1.7)

1.1
(0.7)

0.7
(0.0)

1.8
(3.3)

1.2
(1.3)

1.6
(2.7)

0.7
(0.0)

0.4

NS

Eleusine

2.1
(4.3)

1.4
(2.3)

1.6
(2.7)

1.5
(2.3)

1.0
(0.7)

1.1
(1.0)

1.0
(0.7)

2.5
(6.0)

1.3
(1.3)

1.1
(0.7)

1.6
(2.7)

0.5

NS

Paspalum

1.4
(1.7)

1.8
(3.3)

0.7
(0.0)

1.7
(4.3)

1.0
(0.7)

1.0
(0.7)

1.0
(0.7)

1.7
(2.7)

1.5
(3.0)

0.9
(0.3)

0.7
(0.0)

0.5

NS

Ageratum

11.2
(125)

6.9
(49)

5.1
(29)

7.0
(50)

9.7
(97)

6.8
(48)

4.0
(18)

9.2
(85)

6.8
(48)

6.2
(39)

6.0
(35)

0.9

2.6

Cyperus

4.9
(24.7)

1.6
(2.3)

1.5
(2.0)

1.7
(2.7)

2.3
(5.0)

2.1
(5.0)

2.8
(8.3)

4.3
(19.7)

2.5
(7.3)

3.2
(9.7)

2.3
(6.0)

0.5

1.4

Eragrostis

3.1
(9.3)

3.7
(15.0)

3.9
(16.7)

3.1
(9.3)

3.3
(10.7)

4.3
(19.0)

1.2
(1.0)

2.0
(4.0)

3.9
(14.7)

1.3
(2.0)

2.2
(5.0)

0.5

1.4
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Habitats attractive to birds/wild life within airports

Vast, open and flat area of an airport is very

attractive to the birds and reptiles. Birds are not afraid

of aircraft because they do not identify them as

predators. They view the airport as a safe place for

resting, bathing, gathering in flocks, or hiding from

predators. The airport can then become the only open

and relatively safe area in the region, where birds can

find peace.

Grasses and broad leaved weeds are to be

managed by spraying tank mix of glyphosate 15 ml +

wetting agent 2 ml per litre of water using tractor

mounted sprayer fitted with multi herbicide nozzles

followed by mowing with tractor drawn mower. The

Table 5.3 Major weeds found in the airport area.

S.No. Common name Scientific name Group

A. Terrestrial vegetation

1. Black spear grass Andropogon contortus Grass

2. Johnson grass Sorghum halapens Grass

3. Creeping panic grass Brachiaria reptans Grass

4. Bermuda grass Cynodon dactylon Grass

5. Quack grass/dog-tooth grass Panicum repens Grass

6. Yellow foxtail grass Setaria glauca Grass

7. Mauritian grass Apluda mutica Grass

8. Spear grass Heteropogon contortus Grass

9. Purple chloris Chloris barbata Grass

10. Egyptian crowfoot grass Dactyloctenium aegyptium Grass

11. Shrub Verbenas Lantana camera Broad leaved weed/Shrub

12. Wild ivy guard Coccinia indica Broad leaved weed

13. Wild Jute Corchorus trilocularis Broad leaved weed

14. Jute mallow Corchorus olitorius Broad leaved weed

15. Kapok bush Aerva tomentosa Broad leaved weed

16. Indian Mallow Abutilon indicum Broad leaved weed

17. Gigantic swallow wort Calotropis gigantean Broad leaved weed

18. Milk weed Euphorbia geneculata Broad leaved weed

19. Dwarf copper leaf Alternanthera sessillis Broad leaved weed

20. Indian Joint Vetch Aeschynomene indica Broad leaved weed

21. Coral vine Antigonon leptopus Broad leaved weed

22. Tiger foot morning glory Iopomoea pes-tigridis Broad leaved weed

23. Coat buttons Tridax procumbens Broad leaved weed

24. Field bindweed Convolvulus arvensis Broad leaved weed

25. Madras leaf-flower Phyllanthus madraspatensis Broad leaved weed

26. Stonebreaker Phyllanthus niruri Broad leaved weed

27. Crown flower Calotropis gigantea Broad leaved weed

28. Pink node flower Caesulia axillaries Broad leaved weed

29. Asthma herb Euphorbia hirta Broad leaved weed

30. Castor Ricinus communis Broad leaved weed

31. Subabul Leucaena leucocephala Broad leaved weed

32. Airy Bachelor Buttons Gomphrena decumbens Broad leaved weed

33. Madras Thorn Pithecellobium dulce Shrub

B. Aquatic vegetation

1. Narrow leaf cattail Typha angustifolia Aquatic grass

2. Cattail Typha latifolia Aquatic grass

3. Common reed Phragmites australis Broad leaved weed

4. Water lilly Nymphaea sp. Broad leaved weed
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spraying have to be repeated as and when the grass and

broad leaf weeds are at 6 inches to 1 foot height. As the

soil of the airport area is heavily loaded with weed

seeds the repetition of spraying may be frequent in the

early period and during the monsoon seasons.

Subsequently the number of spraying will get reduced

(2 to 3 spraying per year). Weed vegetation has to be

continuously monitored and managed to prevent

resting and movement of all type of wild life's. The

grass mower can be employed to cut the dried portions

of the weeds after 25-30 days after spraying of above

herbicide. The grass mower has to run without leaving

any strips of vegetation while in operation. This can be

addressed when the mower run in overlap cutting.

MOA on management of unwanted vegetation

/ weeds on road side of runway and surrounding to

control bird hit issues at Ahemdabad airport is under

progress between airport authority of India and

AICRP-weed management, AAU, Anand.

AAU, Anand
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Table 6.1 Publications by the coordinating centres

Centres
Resear

ch
paper

Popular
articles

Paper
presented
seminars/
symposia

/conferences

Books
Book

Chapter

Lecture
delivered

during
training

Student guided

M.Sc. Ph.D.

PAU, Ludhiana 7 8 10 - 4 6 4 3

UAS, Bengaluru 5 2 5 - - - 1 -

RVSKVV, Gwalior 4 2 6 - 4 - 4 1

GBPUAT, Pantnagar 2 3 22 - 3 4 7 3

CSKHPKV, Palampur 12 - 16 3 - 21 3 -

AAU, Jorhat 3 - 10 - - 9 5 1

AAU, Anand 4 1 5 - 4 21 - 3

TNAU, Coimbatore 19 1 6 3 15 7 1 2

KAU, Thrissur 3 - 2 - - - 8 6

OUAT, Bhubaneswar - - 2 - 1 - 3 -

PJTSAU, Hyderabad 14 3 11 - 2 12 3 1

CCSHAU, Hisar 10 10 7 - 3 - 2 4

IGKV, Raipur 4 - 2 - - 5 2 2

PDKV, Akola 4 7 12 - - 3 4 -

BCKV, Kalyani 3 2 2 - 1 4 5 3

MPUAT, Udaipur 6 8 9 - 6 4 4 2

SKUAST, Jammu 1 - 10 3 - 6 2 -

Total 101 47 137 9 43 102 58 31
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AAU, Anand

PJTSAU, Hyderabad

l

l

Dr. B. D. Patel was awarded with prestigious

Indian Society of Weed Science Fellow Award for

the year 2017. (ISWS Fellow-2017) for his

significant contributions in weed science.

ICAR – Best Centre Award-2017-2018 during

Annual Review Meeting of AICRP on Weed

Management held at GB Pant University of

AICRP-WM, PJTSAV, Centre Hydrabad received

7.  AWARDS AND RECOGNITIONS

Agriculture and Technology, Pantnagar during 7 -

8 June, 2018

Dr.T. Ramprakash Awarded with PG Krishna

Memorial Gold Medal on the occasion of 4

University Foundation day celebrations for 2018

Appreciation award has received by Dr. Deep Sing

Sasode, and Dr. Varsha Gupta for best research and

teaching on the occasion of teacher's day by

on 5 September,

2018.

th

th

th

th

l

l

RVSKKV, Gwalior

“Jan

Utthan Nyaas Society Gwalior”
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8. RECOMMENDATIONS OF XXV ANNUAL

REVIEW MEETING
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9.  NEW INITIATIVES
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10.  STATUS OF EXPERMENTS

Sl.
No.

Centres WP 1
Development
of sustainable

weed
management
practices in
diversified
cropping
systems

WP 2 Weed
dynamics and
management

under the
regime of

climate change
and herbicide

resistance

WP 3 Biology
and

management
of problem

weeds in
cropped and
non cropped

areas

WP 4 Monitoring,
degradation and

mitigation of
herbicide

residues and
other pollutants

in the
environment

WP 5 On-farm
research and

demonstration of
weed

management
technologies,

their adoption
and impact
assessment

1. PAU,
Ludhiana

WP 1.1.1.5,
WP1.2.7,
WP1.5.9*

WP2.1*,
WP2.2,
WP 2.3.2(i)*,
WP 2.3.2(ii),

WP3.1.1(e)
WP3.4.1

WP4.1, WP4.2,
WP4.3
WP4.4
WP4.5

WP5.1,
WP5.2

2. UAS,
Bengaluru

WP 1.1.2.4
WP1.2.14
WP1.5.8.1(i),
WP 1.5.8(ii)

WP2.1
WP2.2*

WP3.1.1(b),
WP3.1.1(e),

- WP5.1

3. RVSKKV,
Gwalior

WP 1.1.3.1,
WP1.2.3,

WP2.1,
WP2.2

WP3.1.1(b)*,
WP3.1.1(e),
WP3.4.1

- WP5.1
WP5.2

4. GBPUAT,
Pantnagar

WP 1.1.1.6,
WP1.2.9,
WP1.3.7.1*
WP1.5.6(i)
WP1.5.6(ii)

WP2.1*,
WP2.2

WP3.1.1(c),
WP3.1.1(e),

- WP5.1
WP5.2

5. CSKHPKV,
Palampur

WP 1.1.2.2,
WP1.2.8,
WP1.3.8.1
WP1.5.11

WP2.1
WP2.2

WP3.1.1(e), WP4.1, WP4.2,
WP4.3
WP4.5

WP5.1 WP5.2

6. AAU, Jorhat WP 1.1.1.8,
WP1.2.6,
WP1.3.1.2,
WP1.5.7(i)*,
WP1.5.7(ii)*,
WP1.5.7(iii)

WP2.1,
WP2.2,
WP 2.3.3.

WP3.1.1(e), - WP5.1, WP5.2*

7. AAU,
Anand

WP 1.1.5.1,
WP1.2.1,
WP1.5.2*

WP2.1,
WP2.2

WP3.1.1(a)*,
WP3.1.1(b)*,
WP3.1.1(e),
WP3.4.1*

- WP5.1, WP5.2

8. TNAU,
Coimbatore

WP 1.1.2.1,
WP1.3.1.1

WP2.1*,
WP2.2*

WP3.1.1(e)
WP3.4.1

WP4.1, WP4.2,
WP4.3
WP4.4
WP4.5

WP5.1,
WP5.2

9. KAU,
Thrissur

WP1.2.13
WP1.3.1.3

WP2.1*,
WP2.2*

WP3.1.1(d),
WP3.1.1(e)

- WP5.1, WP5.2

10. OUAT,
Bhubaneshw
ar

WP 1.1.1.1,
WP1.2.2(i),
WP1.2.2(ii)

WP2.1,
WP2.2

WP3.1.1(a)
WP3.1.1(e),
WP3.4.1*

- WP5.1,
WP5.2

Table Contd...
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11. PJTSAU,
Hyderabad

WP 1.1.1.3,
WP1.2.4

WP2.1,
WP2.2
WP2.3.4

WP3.1.1(a),
WP3.1.1(e),
WP3.4.1

WP4.1, WP4.2,
WP4.3
WP4.4*
WP4.5

WP5.1, WP5.2

12. CCSHAU,
Hisar

WP 1.1.1.2,
WP1.3.4.1
WP1.3.71

WP2.1,
WP2.2,
WP2.3.1(i),
WP2.3.1(ii),

WP3.1.1(a),
WP3.1.1(e),
WP3.4.1*

- WP5.1, WP5.2

13. IGKVV,
Raipur

WP1.1.1.9
WP1.2.11(i)
WP1.2.11(ii)
WP1.5.10

WP2.1,
WP2.2,
WP2.3.4

WP3.1.1(b)*
WP3.1.1(c)
WP3.1.1(e),
WP3.4.1

- WP5.1,
WP5.2

14. SKUAST,
Jammu

WP 1.1.1.4,
WP1.2.5,
WP1.5.4(i),
WP1.5.4(ii)
WP1.5.4(iii)
WP1.5.4(iv)

WP2.1,
WP2.2

WP3.1.1(b),
WP3.1.1(e),
WP3.4.1,

- WP5.1
WP5.2

15. MPUAT,
Udaipur

WP1.1.2.3,
WP1.2.10,
WP1.3.2.1,
WP1.5.3(i)*,
WP1.5.3(ii)*

WP2.1,
WP2.2

WP3.1.1(a),
WP3.1.1(e),
WP3.4.1

- WP5.1, WP5.2

16. PDKV,
Akola

WP1.1.4.1,
WP1.3.2.1,
WP1.3.3.1,
WP 1.3.6.1,
WP 1.5.1

WP2.1,
WP2.2

WP3.1.1(e)
WP3.4.1*

- WP5.1, WP5.2

17. BCKV,
Kalyani

WP 1.1.1.7,
WP1.2.12(i),
WP1.2.12(ii),
WP1.3.2.1,
WP1.3.7.1,
WP1.3.7.1(i),
WP1.5.5

WP2.1*,
WP2.2*

WP3.1.1(e),
WP3.4.1

- WP5.1

* Not reported
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11.  SCIENTIFIC STAFF

ICAR-DWR, Jabalpur

Dr. P.K. Singh
Director & Coordinator (Acting)
AICRP-Weed Management
E-mail: drsinghpk@gmail.com
dirdwsr@icar.org.in
Mob.: 9425388721

Dr. Shobha Sondhia
Principal Scientist (Organic Chemistry)
& Incharge, AICRP-Weed Management
E-mail: shobhasondia@yahoo.com
Mob.: 08269253534

REGULAR CENTRES

Dr. M.S. Bhullar
Agronomist & Principal Investigator
E-mail: aicrpwc_pau@rediffmail.com;
bhullarms@pau.edu,
Mob.: 09872811350

PAU, Ludhiana

Dr. (Mrs.) Parvinder Kaur, Asstt.Residue Chemist
pervi_7@yahoo.co.in, Mob.: 09646105418E-mail:

Dr. G.N. Dhanapal
Professor(Agronomy) &
Principal Investigator

dhanapalgn@yahoo.com;
gndhanapal@rediffmail.com,
Mob.: 09480315492

E-mail:

UAS, Bengaluru

Dr. (Mrs.) S. Kamla Bai, Jr. Agronomist (Agronomy)
Mob.: 09449804296E-mail: skamlabai@yahoo.co.in;

Dr. Yogita Gharde
Scientist SS (Agril. Statistics)
E-mail: yogitagharde@gmail.com
Mob.: 8226072727

NODAL OFFICERS

Dr. Sushilkumar
Principal Scientist (Entomology)
AICRP-Weed Management
E-mail: sknrcws@gmail.com
Mob.: 9425186747

Dr. R.P. Dubey
Principal Scientist (Agronomy)
AICRP-Weed Management
E-mail: dubeyrp@gamil.com
Mob.: 9425412041

Dr. B.D. Patel
Agronomist & Principal Investigator
E-mail : anandweedcontrol@yahoo.co.in,
bdpatel62@yahoo.com;
Mob.: 09978102123

AAU, Anand

Mr. D.D. Chaudhari, Junior Agronomist
ddcsms@gmail.com; Mob.: 09427639492E-mail:

Dr. D.S. Sasode
Senior Scientist & Principal Investigator

aicrp_wcgwl@yahoo.in;
dsingh.jnkvv@rediffmail.com
Mob.: 09617378979

E-mail:

RVSKVV, Gwalior

, Scientist
drvarshagupta11@gmail.com; Mob.: 08368231803

Dr. Varsha Gupta

E-mail:
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Dr. V. Pratap Singh
Professor (Agronomy) &
Principal Investigator

vpratapsingh@rediffmail.com;
Mob.: 09411159669
E-mail:

GBPUAT, Pantnagar

Dr. T.P. Singh

Dr. S.P. Singh

, SRO (Agronomy)
E-mail : drtpsingh2010@gmail.com; Mob.: 09411184948

, JRO (Agronomy)
spdrsingh@gmail.com; Mob.: 09410657005E-mail:

Dr. (Mrs.) Neelam Sharma
Principal Scientist (Residue Chemistry)
& Principal Investigator

sharma_neelam29@rediffmail.com;
Mob.: 09318847457
E-mail:

CSKHPKV, Palampur

, Asstt. Agronomist
ranass_dee@rediffmail.com;

Mob.: 09418063225

Dr. S.S. Rana

E-mail:

TNAU, Coimbatore

Dr. P. Murali Arthanari,
Associate Professor (Agronomy) &
Principal Investigator
E-mail: dwsrc.cbe@gmail.com,
Mob.: 09443119053
(w.e.f 01.04.2019)

Dr. C. Chinnusamy,

Dr. C. Bharathi

Professor (Agronomy) &
Principal Investigator
E-mail: chinnsusamyc@gmail.com
Mob.: 09443721575, 08344292555
(Up to 31.03.2019)

, Junior Scientist (Residue Chemistry)
E-mail : cbharathi75@yahoo.co.in;
Mob.: 09994926197

AAU, Jorhat

Dr. Iswar Chandra Barua
Principal Scientist (Ecology)
& Principal Investigator
E-mail: iswar_barua@yahoo.co.in;
Mob.: 09435094326
(w.e.f. 10.08.2019)

Dr. Jatindra Kumar Choudhary

Mr. M. J. Konwar

Principal Scientist (Agronomy) & Principal Investigator
E-mail : jatindrakumarchoudhary@gmail.com
Mob.: 09435188841
(w.e.f. 15.09.2018 and up to 09.08.2019)

, Jr. Scientist (Agronomy)
(w.e.f. 24.07.2019)

Dr. Meena V. Menon
Professor & Principal Investigator

m_vmenon@yahoo.com;
weedsvka@kau.in'
Mob.: 09447992403 (w.e.f. 1.12.2018)

E-mail:

KAU, Thrissur

Dr. K.P. Prameela
Professor & Principal Investigator

prameela.kp@kau.in, weedsvka@kau.in;
Mob.: 09447013653 (Superannuated on 30.11.2018)
E-mail:

Dr. B.R. Bazaya, Sr. Scientist
(Agronomy)
& Principal Investigator

Mob.: 09419213497
E-mail: aicrpwmjc@gmail.com;

SKUAT, Jammu

Dr. Ramphool Puniya, Asstt. Professor
(Agronomy) & Principal Investigator

ramagron@gmail.com, Mob.: 09419256071E-mail:

Dr. Shrikant Chitale
Associate Professor
& Principal Investigator
E-mail:shrikantmadhukarchitale@gmail.com
Mob.: 09425507453

IGKV, Raipur

, Jr. Agronomist
tiwarinitish@yahoo.co.in; Mob.: 09425511028

Dr. Nitish Tiwari

E-mail:

Dr. M.M. Mishra
Agronomist & Principal Investigator

mishramm2012@gmail.com;
mmmishra2004@yahoo.co.in;
Mob.: 09861066131

E-mail:

OUAT, Bhubaneswar

Dr. Rabiratna Dash, Jr. Agronomist
abiratnadashouat@gmail.com; Mob.: 09777535224E-mail:r
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Dr. S.S. Punia
Sr. Agronomist & Principal
Investigator

puniasatbir@gmail.com;
Mob.: 09416280828
Email:

CCSHAU, Hisar

Dr. Sushil Kumar, Jr. Agronomist

Dr. Arvind Verma
Agronomist & Principal Investigator

arnd_verma@rediffmail.com;
Mob.: 09414386206
Email:

MPUAT, Udaipur

Dr. Roshan Choudhary, Asstt. Professor (Agronomy)
roshan6109@yahoo.co.in; Mob.: 09887740364Email:

Dr. Bikash Mandal,
Principal Investigator

mbikas12@gmail.com;
Mob.: 09474320873
Email:

BCKV, Kalyani

Dr. Smritikana Sarkar, Jr Agronomist
smritikanasarkar12@gmail.com;

Mob.: 08759377402
Email:

Dr. J.P. Deshmukh
Associate Professor &
Principal Investigator
Email:jpdagro@rediffmail.com;
Mob.: 09421792901

PDKV, Akola

Dr. S.U. Kakade, Asstt. Professor (Agronomy)
snjykakade@gmail.com; Mob.: 09822225750Email:

Dr. M. Madhavi
Principal Scientist &
Principal Investigator

weedhydap@yahoo.co.in
molluru_m@yahoo.com;

Mob.: 09491021999
(w.e.f. 31.08.2016)

Email:
Email:

PJTSAU, Hyderabad

, Jr. Scientist (Residue Chemistry)
trp.soil@gmail.com; Mob.: 09440121398

Dr. T. Ram Prakash

Email:

VOLUNTEER CENTRES

Professor & Head (Agronomy)
E-mail : ;
Mob.: 09419451095, 07006590632

Dr. M. Anwar Bhat

anwaragri@gmail.com

SKUAST, Kashmir

Dr. Birendra Kumar
Assistant Professor (Agronomy)
E-mail: ;
Mob.: 09431925801

agrobacbr76@rediffmail.com

BAU, Sabour

Dr. Raghuvir Singh
Professor (Agronomy)

raghuvir_55@yahoo.com;
Mob.: 09412593692
E-mail:

SVBPUAT, Meerut

Dr. B. Gangaiah
Principal Scientist (Agronomy)

bandla_gan@hotmail.com;
Mob.: 09531808744
E-mail:

ICAR-CIARI, Port Blair
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Dr. P. Jones Nirmalnath
Professor

09341610193

jones.nirmalnath@gmail.com

Mob.:

E-mail:

UAS, Dharwad

Dr. B. Prameela Rani
Principal Scientist (Weed)
E-mail:

08008404875
pramilarani_b@yahoo.co.in

Mob.:

ANGRAU, Lam. Guntur

Dr. G. S. Panwar
(Professor)
E-mail:

09472613769
gspanwarbau@gmail.com

Mob.:

BUAT, Banda

Dr. P. Saravanane
Asstt. Professor (Agronomy)

psaravanane@rediffmail.com;
Mob.: 09443049653
E-mail:

PAJANCOA & RI, Puducherry

Dr. Dinesh Sah
Associate Professor (Agronomy) & Co-PI
E-mail: dr.d.sah@gmal.com
Mob: 09862567430

AICRP on Weed Management
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12.  STATUS OF SUBMISSION OF

ANNUAL REPORT -2018-19

Sl
No.

Centre’s name Received

Before due date (15.01.2019) After due date

Regular centres

1. PAU, Ludhiana 15.1.2019 -

2. UAS, Bengaluru 10.1.2019 -

3. RVS KVV, Gwalior 10.1.2019 -

4. GBPUAT, Pantnagar 15.1.2019 -

5. CSKHPKVV, Palampur 15.1.2019 -

6. AAU, Jorhat 15.1.2019 -

7. AAU, Anand 10.1.2019 -

8. TNAU, Coimbatore 12.1.2019 -

9. KAU, Thrissur 13.1.2019 -

10. OUAT, Bhubaneswar 15.1.2019 -

11. PJTSAU, Hyderabad - 18.1.2019

12. CCSHAU, Hisar 8.1.2019 -

13. IGKVV, Raipur - 4.2.2019

14. SKUAST-Jammu - 16.1.2019

15. PDKV, Akola 14.1.2019 -

16. MPUAT, Udaipur - 24.1.2019

17. BCKV, Kalyani 15.1.2019 -

Volunteer centres

1. SVBPUAT, Meerut - -

2. SKUAST-Kashmir - -

3. PJNCA&RI, Karaikal - 21.1.2019

4. BAU, Sabour 13.1.2019 -

5. ICAR-CIAS, Port Blair - -

6. UAS, Dharwad 15.1.2019 -

Annual Report 2018 - 19
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ACRONYMS

B:C Benefit cost ratio

BCR Benefit cost ratio

BD Bulk density

BDL Below detectable limit

BLW Broad leaf weeds

CT Conventional tillage

CT-DSR Conventional tilled direct seeded rice

CT-TPR Conventional tillage after transplanted rice

DAD Days after disappearance

DAP Days after planting

DAS Days after sowing/spraying

DAT Days after transplanting

DB Development blocks

DHA De-hydrogenese activity

DSR Direct-seeded rice

DSR+R Direct seeded rice+Residue

EPoE Early post emergence

FYM Farm yard manure

GA Gibberellic acid

HHW Hand hoeing weeding

HW Hand weeding

IC Inter cultivation/culture

IM Indian mustard

IWM Integrated weed management

K Potassium

LPoE Late post emergence

MBC Microbial biomass carbon

MRL Maximum residue limit

MT Minimum tillage

MW Mechanical weeding

N Nitrogen

Na Sodium

P Phosphorus

AICRP on Weed Management
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PE Pre-emergence

PM Poultry manure

PSB Phosphorus solubilizing bacteria

PTR Puddled transplanted rice

RD Recommended dose

RM Ready mix

SMBC Soil microbial biomass carbon

SSB Sulfer solubilizing bacteria

SVI Seedling vigour index

TM Tank mixed

TPR Transplanted rice

TPR Transplanted residue

TPR Transplanted puddled rice

VSD Variable speed drive

ZT Zero tillage

ZT+R Zero tillage + Residue

Annual Report 2018 - 19
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8. RECOMMENDATIONS OF XXV ANNUAL

REVIEW MEETING
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9.  NEW INITIATIVES
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10.  STATUS OF EXPERMENTS

Sl.
No.

Centres WP 1
Development
of sustainable

weed
management
practices in
diversified
cropping
systems

WP 2 Weed
dynamics and
management

under the
regime of

climate change
and herbicide

resistance

WP 3 Biology
and

management
of problem

weeds in
cropped and
non cropped

areas

WP 4 Monitoring,
degradation and

mitigation of
herbicide

residues and
other pollutants

in the
environment

WP 5 On-farm
research and

demonstration of
weed

management
technologies,

their adoption
and impact
assessment

1. PAU,
Ludhiana

WP 1.1.1.5,
WP1.2.7,
WP1.5.9*

WP2.1*,
WP2.2,
WP 2.3.2(i)*,
WP 2.3.2(ii),

WP3.1.1(e)
WP3.4.1

WP4.1, WP4.2,
WP4.3
WP4.4
WP4.5

WP5.1,
WP5.2

2. UAS,
Bengaluru

WP 1.1.2.4
WP1.2.14
WP1.5.8.1(i),
WP 1.5.8(ii)

WP2.1
WP2.2*

WP3.1.1(b),
WP3.1.1(e),

- WP5.1

3. RVSKKV,
Gwalior

WP 1.1.3.1,
WP1.2.3,

WP2.1,
WP2.2

WP3.1.1(b)*,
WP3.1.1(e),
WP3.4.1

- WP5.1
WP5.2

4. GBPUAT,
Pantnagar

WP 1.1.1.6,
WP1.2.9,
WP1.3.7.1*
WP1.5.6(i)
WP1.5.6(ii)

WP2.1*,
WP2.2

WP3.1.1(c),
WP3.1.1(e),

- WP5.1
WP5.2

5. CSKHPKV,
Palampur

WP 1.1.2.2,
WP1.2.8,
WP1.3.8.1
WP1.5.11

WP2.1
WP2.2

WP3.1.1(e), WP4.1, WP4.2,
WP4.3
WP4.5

WP5.1 WP5.2

6. AAU, Jorhat WP 1.1.1.8,
WP1.2.6,
WP1.3.1.2,
WP1.5.7(i)*,
WP1.5.7(ii)*,
WP1.5.7(iii)

WP2.1,
WP2.2,
WP 2.3.3.

WP3.1.1(e), - WP5.1, WP5.2*

7. AAU,
Anand

WP 1.1.5.1,
WP1.2.1,
WP1.5.2*

WP2.1,
WP2.2

WP3.1.1(a)*,
WP3.1.1(b)*,
WP3.1.1(e),
WP3.4.1*

- WP5.1, WP5.2

8. TNAU,
Coimbatore

WP 1.1.2.1,
WP1.3.1.1

WP2.1*,
WP2.2*

WP3.1.1(e)
WP3.4.1

WP4.1, WP4.2,
WP4.3
WP4.4
WP4.5

WP5.1,
WP5.2

9. KAU,
Thrissur

WP1.2.13
WP1.3.1.3

WP2.1*,
WP2.2*

WP3.1.1(d),
WP3.1.1(e)

- WP5.1, WP5.2

10. OUAT,
Bhubaneshw
ar

WP 1.1.1.1,
WP1.2.2(i),
WP1.2.2(ii)

WP2.1,
WP2.2

WP3.1.1(a)
WP3.1.1(e),
WP3.4.1*

- WP5.1,
WP5.2

Table Contd...



154

11. PJTSAU,
Hyderabad

WP 1.1.1.3,
WP1.2.4

WP2.1,
WP2.2
WP2.3.4

WP3.1.1(a),
WP3.1.1(e),
WP3.4.1

WP4.1, WP4.2,
WP4.3
WP4.4*
WP4.5

WP5.1, WP5.2

12. CCSHAU,
Hisar

WP 1.1.1.2,
WP1.3.4.1
WP1.3.71

WP2.1,
WP2.2,
WP2.3.1(i),
WP2.3.1(ii),

WP3.1.1(a),
WP3.1.1(e),
WP3.4.1*

- WP5.1, WP5.2

13. IGKVV,
Raipur

WP1.1.1.9
WP1.2.11(i)
WP1.2.11(ii)
WP1.5.10

WP2.1,
WP2.2,
WP2.3.4

WP3.1.1(b)*
WP3.1.1(c)
WP3.1.1(e),
WP3.4.1

- WP5.1,
WP5.2

14. SKUAST,
Jammu

WP 1.1.1.4,
WP1.2.5,
WP1.5.4(i),
WP1.5.4(ii)
WP1.5.4(iii)
WP1.5.4(iv)

WP2.1,
WP2.2

WP3.1.1(b),
WP3.1.1(e),
WP3.4.1,

- WP5.1
WP5.2

15. MPUAT,
Udaipur

WP1.1.2.3,
WP1.2.10,
WP1.3.2.1,
WP1.5.3(i)*,
WP1.5.3(ii)*

WP2.1,
WP2.2

WP3.1.1(a),
WP3.1.1(e),
WP3.4.1

- WP5.1, WP5.2

16. PDKV,
Akola

WP1.1.4.1,
WP1.3.2.1,
WP1.3.3.1,
WP 1.3.6.1,
WP 1.5.1

WP2.1,
WP2.2

WP3.1.1(e)
WP3.4.1*

- WP5.1, WP5.2

17. BCKV,
Kalyani

WP 1.1.1.7,
WP1.2.12(i),
WP1.2.12(ii),
WP1.3.2.1,
WP1.3.7.1,
WP1.3.7.1(i),
WP1.5.5

WP2.1*,
WP2.2*

WP3.1.1(e),
WP3.4.1

- WP5.1

* Not reported
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11.  SCIENTIFIC STAFF

ICAR-DWR, Jabalpur

Dr. P.K. Singh
Director & Coordinator (Acting)
AICRP-Weed Management
E-mail: drsinghpk@gmail.com
dirdwsr@icar.org.in
Mob.: 9425388721

Dr. Shobha Sondhia
Principal Scientist (Organic Chemistry)
& Incharge, AICRP-Weed Management
E-mail: shobhasondia@yahoo.com
Mob.: 08269253534

REGULAR CENTRES

Dr. M.S. Bhullar
Agronomist & Principal Investigator
E-mail: aicrpwc_pau@rediffmail.com;
bhullarms@pau.edu,
Mob.: 09872811350

PAU, Ludhiana

Dr. (Mrs.) Parvinder Kaur, Asstt.Residue Chemist
pervi_7@yahoo.co.in, Mob.: 09646105418E-mail:

Dr. G.N. Dhanapal
Professor(Agronomy) &
Principal Investigator

dhanapalgn@yahoo.com;
gndhanapal@rediffmail.com,
Mob.: 09480315492

E-mail:

UAS, Bengaluru

Dr. (Mrs.) S. Kamla Bai, Jr. Agronomist (Agronomy)
Mob.: 09449804296E-mail: skamlabai@yahoo.co.in;

Dr. Yogita Gharde
Scientist SS (Agril. Statistics)
E-mail: yogitagharde@gmail.com
Mob.: 8226072727

NODAL OFFICERS

Dr. Sushilkumar
Principal Scientist (Entomology)
AICRP-Weed Management
E-mail: sknrcws@gmail.com
Mob.: 9425186747

Dr. R.P. Dubey
Principal Scientist (Agronomy)
AICRP-Weed Management
E-mail: dubeyrp@gamil.com
Mob.: 9425412041

Dr. B.D. Patel
Agronomist & Principal Investigator
E-mail : anandweedcontrol@yahoo.co.in,
bdpatel62@yahoo.com;
Mob.: 09978102123

AAU, Anand

Mr. D.D. Chaudhari, Junior Agronomist
ddcsms@gmail.com; Mob.: 09427639492E-mail:

Dr. D.S. Sasode
Senior Scientist & Principal Investigator

aicrp_wcgwl@yahoo.in;
dsingh.jnkvv@rediffmail.com
Mob.: 09617378979

E-mail:

RVSKVV, Gwalior

, Scientist
drvarshagupta11@gmail.com; Mob.: 08368231803

Dr. Varsha Gupta

E-mail:

155



AICRP on Weed Management

156

Dr. V. Pratap Singh
Professor (Agronomy) &
Principal Investigator

vpratapsingh@rediffmail.com;
Mob.: 09411159669
E-mail:

GBPUAT, Pantnagar

Dr. T.P. Singh

Dr. S.P. Singh

, SRO (Agronomy)
E-mail : drtpsingh2010@gmail.com; Mob.: 09411184948

, JRO (Agronomy)
spdrsingh@gmail.com; Mob.: 09410657005E-mail:

Dr. (Mrs.) Neelam Sharma
Principal Scientist (Residue Chemistry)
& Principal Investigator

sharma_neelam29@rediffmail.com;
Mob.: 09318847457
E-mail:

CSKHPKV, Palampur

, Asstt. Agronomist
ranass_dee@rediffmail.com;

Mob.: 09418063225

Dr. S.S. Rana

E-mail:

TNAU, Coimbatore

Dr. P. Murali Arthanari,
Associate Professor (Agronomy) &
Principal Investigator
E-mail: dwsrc.cbe@gmail.com,
Mob.: 09443119053
(w.e.f 01.04.2019)

Dr. C. Chinnusamy,

Dr. C. Bharathi

Professor (Agronomy) &
Principal Investigator
E-mail: chinnsusamyc@gmail.com
Mob.: 09443721575, 08344292555
(Up to 31.03.2019)

, Junior Scientist (Residue Chemistry)
E-mail : cbharathi75@yahoo.co.in;
Mob.: 09994926197

AAU, Jorhat

Dr. Iswar Chandra Barua
Principal Scientist (Ecology)
& Principal Investigator
E-mail: iswar_barua@yahoo.co.in;
Mob.: 09435094326
(w.e.f. 10.08.2019)

Dr. Jatindra Kumar Choudhary

Mr. M. J. Konwar

Principal Scientist (Agronomy) & Principal Investigator
E-mail : jatindrakumarchoudhary@gmail.com
Mob.: 09435188841
(w.e.f. 15.09.2018 and up to 09.08.2019)

, Jr. Scientist (Agronomy)
(w.e.f. 24.07.2019)

Dr. Meena V. Menon
Professor & Principal Investigator

m_vmenon@yahoo.com;
weedsvka@kau.in'
Mob.: 09447992403 (w.e.f. 1.12.2018)

E-mail:

KAU, Thrissur

Dr. K.P. Prameela
Professor & Principal Investigator

prameela.kp@kau.in, weedsvka@kau.in;
Mob.: 09447013653 (Superannuated on 30.11.2018)
E-mail:

Dr. B.R. Bazaya, Sr. Scientist
(Agronomy)
& Principal Investigator

Mob.: 09419213497
E-mail: aicrpwmjc@gmail.com;

SKUAT, Jammu

Dr. Ramphool Puniya, Asstt. Professor
(Agronomy) & Principal Investigator

ramagron@gmail.com, Mob.: 09419256071E-mail:

Dr. Shrikant Chitale
Associate Professor
& Principal Investigator
E-mail:shrikantmadhukarchitale@gmail.com
Mob.: 09425507453

IGKV, Raipur

, Jr. Agronomist
tiwarinitish@yahoo.co.in; Mob.: 09425511028

Dr. Nitish Tiwari

E-mail:

Dr. M.M. Mishra
Agronomist & Principal Investigator

mishramm2012@gmail.com;
mmmishra2004@yahoo.co.in;
Mob.: 09861066131

E-mail:

OUAT, Bhubaneswar

Dr. Rabiratna Dash, Jr. Agronomist
abiratnadashouat@gmail.com; Mob.: 09777535224E-mail:r
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Dr. S.S. Punia
Sr. Agronomist & Principal
Investigator

puniasatbir@gmail.com;
Mob.: 09416280828
Email:

CCSHAU, Hisar

Dr. Sushil Kumar, Jr. Agronomist

Dr. Arvind Verma
Agronomist & Principal Investigator

arnd_verma@rediffmail.com;
Mob.: 09414386206
Email:

MPUAT, Udaipur

Dr. Roshan Choudhary, Asstt. Professor (Agronomy)
roshan6109@yahoo.co.in; Mob.: 09887740364Email:

Dr. Bikash Mandal,
Principal Investigator

mbikas12@gmail.com;
Mob.: 09474320873
Email:

BCKV, Kalyani

Dr. Smritikana Sarkar, Jr Agronomist
smritikanasarkar12@gmail.com;

Mob.: 08759377402
Email:

Dr. J.P. Deshmukh
Associate Professor &
Principal Investigator
Email:jpdagro@rediffmail.com;
Mob.: 09421792901

PDKV, Akola

Dr. S.U. Kakade, Asstt. Professor (Agronomy)
snjykakade@gmail.com; Mob.: 09822225750Email:

Dr. M. Madhavi
Principal Scientist &
Principal Investigator

weedhydap@yahoo.co.in
molluru_m@yahoo.com;

Mob.: 09491021999
(w.e.f. 31.08.2016)

Email:
Email:

PJTSAU, Hyderabad

, Jr. Scientist (Residue Chemistry)
trp.soil@gmail.com; Mob.: 09440121398

Dr. T. Ram Prakash

Email:

VOLUNTEER CENTRES

Professor & Head (Agronomy)
E-mail : ;
Mob.: 09419451095, 07006590632

Dr. M. Anwar Bhat

anwaragri@gmail.com

SKUAST, Kashmir

Dr. Birendra Kumar
Assistant Professor (Agronomy)
E-mail: ;
Mob.: 09431925801

agrobacbr76@rediffmail.com

BAU, Sabour

Dr. Raghuvir Singh
Professor (Agronomy)

raghuvir_55@yahoo.com;
Mob.: 09412593692
E-mail:

SVBPUAT, Meerut

Dr. B. Gangaiah
Principal Scientist (Agronomy)

bandla_gan@hotmail.com;
Mob.: 09531808744
E-mail:

ICAR-CIARI, Port Blair
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Dr. P. Jones Nirmalnath
Professor

09341610193

jones.nirmalnath@gmail.com

Mob.:

E-mail:

UAS, Dharwad

Dr. B. Prameela Rani
Principal Scientist (Weed)
E-mail:

08008404875
pramilarani_b@yahoo.co.in

Mob.:

ANGRAU, Lam. Guntur

Dr. G. S. Panwar
(Professor)
E-mail:

09472613769
gspanwarbau@gmail.com

Mob.:

BUAT, Banda

Dr. P. Saravanane
Asstt. Professor (Agronomy)

psaravanane@rediffmail.com;
Mob.: 09443049653
E-mail:

PAJANCOA & RI, Puducherry

Dr. Dinesh Sah
Associate Professor (Agronomy) & Co-PI
E-mail: dr.d.sah@gmal.com
Mob: 09862567430

AICRP on Weed Management
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12.  STATUS OF SUBMISSION OF

ANNUAL REPORT -2018-19

Sl
No.

Centre’s name Received

Before due date (15.01.2019) After due date

Regular centres

1. PAU, Ludhiana 15.1.2019 -

2. UAS, Bengaluru 10.1.2019 -

3. RVS KVV, Gwalior 10.1.2019 -

4. GBPUAT, Pantnagar 15.1.2019 -

5. CSKHPKVV, Palampur 15.1.2019 -

6. AAU, Jorhat 15.1.2019 -

7. AAU, Anand 10.1.2019 -

8. TNAU, Coimbatore 12.1.2019 -

9. KAU, Thrissur 13.1.2019 -

10. OUAT, Bhubaneswar 15.1.2019 -

11. PJTSAU, Hyderabad - 18.1.2019

12. CCSHAU, Hisar 8.1.2019 -

13. IGKVV, Raipur - 4.2.2019

14. SKUAST-Jammu - 16.1.2019

15. PDKV, Akola 14.1.2019 -

16. MPUAT, Udaipur - 24.1.2019

17. BCKV, Kalyani 15.1.2019 -

Volunteer centres

1. SVBPUAT, Meerut - -

2. SKUAST-Kashmir - -

3. PJNCA&RI, Karaikal - 21.1.2019

4. BAU, Sabour 13.1.2019 -

5. ICAR-CIAS, Port Blair - -

6. UAS, Dharwad 15.1.2019 -
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ACRONYMS

B:C Benefit cost ratio

BCR Benefit cost ratio

BD Bulk density

BDL Below detectable limit

BLW Broad leaf weeds

CT Conventional tillage

CT-DSR Conventional tilled direct seeded rice

CT-TPR Conventional tillage after transplanted rice

DAD Days after disappearance

DAP Days after planting

DAS Days after sowing/spraying

DAT Days after transplanting

DB Development blocks

DHA De-hydrogenese activity

DSR Direct-seeded rice

DSR+R Direct seeded rice+Residue

EPoE Early post emergence

FYM Farm yard manure

GA Gibberellic acid

HHW Hand hoeing weeding

HW Hand weeding

IC Inter cultivation/culture

IM Indian mustard

IWM Integrated weed management

K Potassium

LPoE Late post emergence

MBC Microbial biomass carbon

MRL Maximum residue limit

MT Minimum tillage

MW Mechanical weeding

N Nitrogen

Na Sodium

P Phosphorus

AICRP on Weed Management
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PE Pre-emergence

PM Poultry manure

PSB Phosphorus solubilizing bacteria

PTR Puddled transplanted rice

RD Recommended dose

RM Ready mix

SMBC Soil microbial biomass carbon

SSB Sulfer solubilizing bacteria

SVI Seedling vigour index

TM Tank mixed

TPR Transplanted rice

TPR Transplanted residue

TPR Transplanted puddled rice

VSD Variable speed drive

ZT Zero tillage

ZT+R Zero tillage + Residue
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