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Once an ornament...
...now aproblem

The water hyacinth was originally “introduced" to India about 1896 - allegedly by a British Raj Memsahib from South
America. She was enchanted with the purple flower and the deep green leaves and thought they'd be pretty in her new garden
in Kolkata. From Bengal it then spread to almost all over the country. One hundred years later, this plant has choked waterways
and sucked the life-giving oxygen needed for small aquatic beings. Presently itis the most serious aquatic weed infesting over
2,00,000 hectares of water surface in India .

FROM DIRECTOR’S DESK

Being the nodal institution Directorate of Weed Science Research
(DWSR) continues to provide leadership in the country in research,
training and coordination activities in the field of weed science.
Success and achievements made in weed science research in
recent past is becoming more and more visible in the farmers field
with every passing day. Use of modern weed control methods is
spreading across the farming community due to its several
advantages over the traditional manual weeding technique that is
laborious, time consuming and uneconomic. DWSR is consistently
putting its efforts to further refine, improve and spread the modern weed management technologies.

Certain new issues like infiltration of invasive alien weeds, weedy rice and weed management vis-a-vis
apprehended global warming are becoming growing concern for the future Indian agricultural scenario.
DWSR took it seriously to deal the issue of alien invasive weeds that infiltrated to our country with the
recently imported wheat.

Appropriate knowledge of weed management in cropped and non-cropped situation is the need of the
day. Making people aware about losses due to weed in every situation is required. Significant finding in
the areas of elevated CO,, identification of improved traits, weed dynamics in crops and cropping
system, allelopathic studies, enhancing herbicide use efficiency, organic weed management, non-
chemical and biological weed controls, weed utilization and transfer of technologies have got significant
attention during the period under report.

The period under report witnessed a number of important events, apart from our regular research
activities. Dr. Mangala Rai, the then Secretary, DARE and DG, ICAR visited DWSR, accompanied by
Dr. A.K. Singh, DDG (NRM). Directorate's foundation Day was glorified in the presence of Dr. K.
Kasturirangan, eminent Space Scientist and Member (Science) Planning Commission, and his team of
advisors, Dr. V.V. Sadamate, Sh Ajit K. Verma, Dr. (Mrs.) Indrani Chandrashekharan and Dr. (Mrs.)
Vandana Dwivedi. We conducted the XIX Biennial Workshop of Coordinating Centers at IGKV, Raipur.
Several Trainings and Review meetings of National Invasive Weed Surveillance (NIWS) on detection of
quarantine weeds introduced with the recently imported wheat. The Directorate organized a nation
wide campaign on Parthenium awareness as a regular activity during August 2009. National
consultation programmes were organized at our Directorate in the presence of the dignitaries like Dr.
A.K. Singh, DDG (NRM) and Dr. C.D. Mayee, Chairman, ASRB. The Directorate brought out few books
of National importance and a record number of 30 Extension pocket bulletins and success stories both
in Hindi and English. We tried to make our research more purposeful.

I sincerely thank Dr. S. Ayyappan, Secretary, DARE and Director General, ICAR; Dr. Mangala Rai, Ex-
Secretary, DARE and DG, ICAR and Dr. A.K. Singh, Deputy Director General (NRM), ICAR for their
unstinted guidance in various activities of the Directorate. Thanks are also due to Dr. A.K. Gogoi, the
then ADG (Agronomy, NRM) for his keen interest in Weed Science and development of this Directorate.
The valuable suggestions by the members of the Research Advisory Committee and all other eminent
weed scientists are gratefully acknowledged. | also thank the Scientists of the Directorate for giving
their valuable inputs. | appreciate Dr. K.K. Barman, Dr. V.P.Singh, Dr. M.S. Raghuvanshi and Mr. O.N.
Tiwari for their painstaking efforts in preparing this document.

fashontsy™
Jay G. Varshey
Director
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fof "k"V/ LKkjk"k

0% 2009&10 d nkjku fun*lky; u vul/MMu d vrxr [Kirokj icku gr viukb xb foftkUlk
"fkdukf*k;k d mi ;kx] mud yEc Be; rd mi;kx dju d iHko] "kdukf*k;k d iHko c<ku ,0 mudk Hfe e
vo'kk Icfhr vul/ku] Qlypd I [kjirokjk e cnylo] tyok; ifjoru dk Qly&[kjirokj ifrLi/k]
diVk ,0 to&"ikduk™ih; k Fjk [kjirokjk dk £odh; fu;=.k vkin "ifey gA BkFk gh BkFk [j i rokjk dh of)
rfk fodkl ,o ikjfLFfrd dif;dh I BcfAr vul/kk Hi fd JOGHA funiky s u bl Bky H XkEj2kE dk
[¥u oky efDBdu ciVy dk ij Hkjr e iHkoh rkj ij folRkj ,o forj.k tkjh JIKA bl d vykok] fun'lky; u
miur [kjirokj ic/u rdutdk dk db fd Buk d i{k=k ij iji{k.K] in"ku] if'kk.k ,0 fd Hu eyk vk;kfer
fd, x; A

bl o'% d nkjku e[ ; vulMu ifj.ke bl idkj gt

[kjirokj tfodh ,o ikjfLFkfrd dk;dh

% Ekx] ; Qkjfc;k tundykVk ,o diefyuk fMY; Bk dkcu Mk; viD koM d mRFikiu dh fLFkfr e Bkeld;
fLAfr dh vi{k T;knk of/n djrg A

% Qlyk ,o [kjirokj chek dh thou {kerk 1j fd; x; ijhfk.k 1 ;g Kkr gvk fd xg] Mu] ex]

ckEji] eVj dh thou {kerk IkekU fLRfr 4 3&4 o'k rd ifjo"h rkieku ij) dh vi{lk ;fn mlg

ifjj{ii n0; e Mck dj j[ &k; rkmudh €hou {kerk yxtx 20 o' rd c<to tk IdrhgA

% inf'kr tyh LFkuk ij cM Lrj ij QkoVkjefM;ku dju gr vz .Mk MuDI ,0 VKYVjuuFkjk
fQfyDIjk; M [kjirokjk dk mudh T;knk Hékjh rRo xg.k dju dh {ierk d dkj.k mi;kx e yk;k €
Idrk gA

[kjirokj ic/ku rduhd
% 1k;kchu e jkvjh fMLd oiMj ,0 pu dh Qly e Vohu (ghy gk ;=k d mi;kx I [kjirokj fu;=.k
{lerk T;knknt dh xb A

* 1k;kchu&xg ,0 Mu&xg IL; (Z)eexg dh Qly yu I igy de vof/k okyt Qly tl eVj yu
1 [jirokj dh c<okj e vFi.k deh nt dh xbA

* fik.Mh Q By di drkjk e Mu dk ivky ;k dkyh ikyiFu dk miskx dju I [kjirokjkdh B[k ,0
mud *k'd inkFk e iHikoh def nt dh be

% vie ,0 uhc dh ub ckxokuh €] Nk;knkj QUyk d IL;@e tl cjcVi&eVjé&cjcvh ,0
ex&eVj&ex vror; Qly yu l [ijrOJkd c<okj e VFki.k deh nt dh xbA eVi(; fttu 105
fd-xk@g- vdj.k iok dk i;kx dju ij yEch vof/k rd [jerjk ij VPNK fu;U=.k ik;k x;k gA
bld yxkrkj i;kx dju I io e fo]eku pkMh iRrh oky [kjirojkd txg %1 dy di Purk

ikb xbA ogh [lerokjuk hd mizkx I enke fufgr I{e thon;k ij ifrdy itko vl n[ik x;kA

% xjej e] dkyh ikytFbu dk eYPk d #i e mi;kx dju I mit e vFi.kof) nt dh xbA
[kjirokj ic/ku e *kduk™kh jlk;u

% yEch vof/k oky “lkdukh i ji{k.k d nkjku] xg e yxkrkj mi ;kx gku oky *kduk®kh DykfMukQki d
kFk2] 4 Mh 1 Qyfj 1 elbuj ,0 ,ouk yMifofl ;kuk dh BeL;k e itkoh -1 I deh gb rfik ogh xg



dh mit e vHi.k c<krjh nt dh xbA [kjiQ e ,fuykQkl ,o C;ViDykj ,0 jci d ekle e
BYQKRYY; jku] DykMukQki rFik vib BkikVjku dk yxkrkj mi;kx dju I enk e fufgr 1{e thoh
t1 QQn ,o ,DViukekb IOV I ij ifrdy iHko n[k x;k A

"Kdukf*k;k €1 dkjQUVkttku fiukDIye] fQuIDIkiki] eVIYY;jku d u; ;kixdk vifn dk jki.k
Mu] mijko Mu o0 Bk;kchu Qlyk e ijik.kfd;k x; kA

[kjirokjk d fu;U=. kgr'kduk ;kd fefdr miskx dju B [kjirokjk dk iHkon fu;U=_k 1Qy
Jok rik ogh mi€ e vFi .k of) ntd XbA

mijko /Mu e] fQuID Bkiki %100 xk@g# ;k fiukDDye 1225 xk@gh mi;kx dju I [kjirokjk dh
I[;ke iHkoh dehnt dh xb A

Xg €] dkjQUVktku ,0 eVIYY; jku 122-5 xk@gt d BkFk mi;kx dju | mit e vRi.kc<krjhint
dh xbA

eDd e] ifrf okyh IfiE;k €1 eyl ikyd] erFkI ,0 Quxhd dk vrort; Qlykd zieyu
1 [kjirokj dh of)elHkko eh ,0 mit e vRi.kof) nt dh xbA

chxokul] IL;f@;kvi] vk;ofnd ,0 yEch vof/k oty “lkduklh ijik.lk e mi;Dr dy 14
"fdukf*k; k dk mud vo'k'% d vkdyu gr ijik.kfd; x;A

vike ,0 uhc dh ckxokuh e i ;Dr Xyk; QKB BV "lduki*k;k d vo'K' 0-210 wkj 0-175 ekb@kxkerxke
ik; x;A blgh {i=k e [kjhQ] xeh ,o0 jci d ekle d nkjku eViC; feu "duk'ih dk vo'k'k De’k
0-291] 0-205] vkj 0-285 ekbdixkerxte ik; x;A

Mu&xg IL;@e e yc le; rd mi;Dr (; VIDykj hykQkl Q&y bQ Be'k 14-06 ,0
1516 fnu nt dh xbA tcfd Ik;kchu&xg IL;De e be ftF kikoj * kdu h dh gkQ&ykbQ 18-85
fnu nt dh xbA

[kihQ ekle e xj&y{in; thok 1j "Kduki*k;k dk iHko d v/;;u I ;g Kikr gvk fd 90 fnu ij
,df=r dh xb eNfy;k e viDIIfyvijQu] €; VIDYkj ,0 ,uhykQkl *lkdukf*k;k d @e" 0-074] O-
0014 ,0 00230 ekbdkxkerxke vo'k'k ikir g,A blh rjg d ifj.lke jch d ekle d nkjku
1YQkIY{jku] DykfMukQki] , 0 vib BkikVjku d ikir g,A

Ku&xg IL;@e e mi;Dr DykMukQki] BYQKRYYjku] eVEYfjku] viDINyvijQu rFik
,uhykQkl d fNMdko Ik*pkr Vd e mud vo'kk I ,df=r ikuh dh x.koRrk ij ifrdy vIj n[k
X;kA ogh Vd e (; VIDykj d mi;kx 1 ik, p-,0 viDIhtu e deh nt dh xbA

D;fVu ij 2.4-Mhdh iryh ijr p<ku dh fof/k dkekudhdj.kfd;kx;kA

divuelv QfifyVh e Bok [kjirokj d fu;=.k ij fd; x; iji{k.k I ;g Kkr gkrk g fd c<r
rkieku ij iViylDykj "Kkduk'kh dhnj e c<krjh dju I gh Iok 4bdkbukDy okt dh B[ ;ke vFki.k
defint dixbA

Ik;kehu Qly dh xfFk;k iij fQuKD Bkiki] bekftFkkik;j ,0 DonkykQki dk dkb foijhr v j ugh
nt fd;k x;k rfk Igth oh u=tu fLFjhdj.k gr Bjfkr ik; x; A ogh pu e ilMifeFifyu ,0

NyDyijfyu dk xfrk;k ij ifrdy vkj n[ik x;kA ijUr Dyl fMqu i "lkduk™ih xfFk;k d fodkl d
nkjku ch/lk ink ugh djr gA

touk'kh ,o [kjirokjk dk todh; fu;U=.k

*

xkejul d fu =k vk;kfrr eDIhdu chVy diMk: Hkjh ek=k e mRiknu dj fun'iky; d vi;
dink d vykok n*k d db fgL Bk e Ht x;A ve rd yxtx 25 yk[k diM ij n*k e forfjr fd; tk
pd gA
puk dk ivij thok.k €1 IMkekukl Tyj UL wvkj VibdiMek fojtiM I mipkfjr dju ij
didvk dh |fj|kf"krk dh IyXurk dkde djrkgA

effkuky %yh; dk 50 ikih-,e- Hikx €yh; [kjirokj 1jivkQkbye ij Hrd fl/n gvk A tcfd
xkEj Al dk 10 i-ih-,e- Vlfj r;Xe jhk;u Mrd ik;kx; kA

exoV ikrh d vo;o dk 100 ih-ik,e- vk xYyh M.Mk d che vdj.k vij ikk of) d fy, %rd

ik;k x;kA yfdu ;g xg ij fokkDr ugh ik;k x; kAtdekh d ueuk dk rkykc 1 ,d=dj bl
jixeyd dodh; €l T;tfj;e] QkoVKIFj ]VYVJUfj K ifffk;e vij djoyfjsk ,o fujk jkx
eyd tl VibdiMel] , Hijfeyl vij iublltfy;e e iFDr fd k X;kA jkxeyd dodh; tl
VvYVjufj ;K djoyfj;k dk tydhh d vikd Hinrkoky vd d vudy ikb xb

rdundh gLriUrj .k

*

funiky; dh Bkfer [kjirokj ic/ku rdubdk ij o' 2009&10 dh vof/k e [kjiQ ekle e /u e 25]
eDd e 5,0 Dk;kchu e 10 ifk= in"ku fd; x;A ogh jch d eklle e xg e 22] pu e 10] trib ij
10,0 IjMke 5 ifk=in"u fd; x;A 0% d 2009&10 nkjku f'k vkdifj ;k gr 1f'k{k.k ,o0 fd lkul
gr fd lku eyk Hh vk; kfEr fd; x;A

Leflor [kjirokj fu;=.k vul/iku

*

fun*fky; d lelo;d dink Hjk QIyk ,0 xj&QUyh; {k=k e [kjirokjk ij fd; & jg Bof.k ,0
fuxjkuh dk; @e] "kduk'k vo'k'k] rdundh gLrkirj.k ,o [kjirokjk d Btko mi;kx ij Vv/;;ufd;kx;HA
[kirokjk d u; {i=k e Qyko £l vklke in*k d o lkxj fty e B&nVfj;k Vkbfykjk xtjkr d db
ftyk e Qyfjl elbuj dk idki] unyfxjh d H&enkuk e Bkuye djkytUl dk idki] djy e /ku e Inok
fofivh jko % dk idlki , 0 fgekpy in"k e xkEj2d dk Qlyh; {i=ke 1ok vkin Toyr leL;kvk ij Bofk.k
,0 fuxjkut dh xbA Hou'oj] Jifudru ,o dk;EcVkj dink e ,Ivijvib 1)fr I Mu dh Qly e
[kjirokjk dh I[;k e deh ,o mit e c<iRrjh nt di xb A vie d Mk ij 1k; thu oky gfy;UFklI
bykLVhdk uked ijthoh [kjirokj d fu;U=.k gr ILrh ,0 Bjy] rduhd dk fodkl fd;k x;kA bld
vylok Mu] xg] eDdK] exQyh vky ,0 15kt 1j f1) gb [kjirokjk fu;U=.k rdutdk dk fd Tkuk d [krke
1Qy in'ku fd;kx;kfEl D T;knk VKFkd itk ikir gviA



Research Fields

EXECUTIVE SUMMARY

The Directorate has achieved its targets during 2009-10 in research and transfer of
technology. The major research areas were cultural methods of weed management, use of
herbicides, phytoremediation, climatic change vis-a-vis crop weed competition, herbicide
residues and biological control of weeds through insects and plant pathogens. The directorate
has continued its excellent track record of popularizing the bio-control method of Parthenium
using Mexican beetle (Zygogramma bicolorata) through out the country. The Directorate has
also taken up several on-farm trials and field demonstrations on proven weed management
technologies, awareness campaigns, trainings, and kisan mela to enrich knowledge base of
farmers and other end users. The major research achievements are summarized below.

Weed biology and eco-physiology

* Under elevated CO, condition, green gram as well as Euphorbia geniculata and
Commelina diffusa showed enhanced growth. Rate of photosynthesis, transpiration,
and water use efficiency was also found higher.

* Increase in heavy metal concentration in Arundo donax and Alternanthera philoxeroides
was found at higher rate with regard to corresponding increase in levels of added metals
in soil. The highest concentration of Mn and Zn were observed in Alternanthera
philoxeroides at 1000 ppm of added heavy metals. Arundo donax can be utilized for
large scale phytoremediation of heavy metals in contaminated sites due to its higher
biomass production, metal uptake ability and tolerance to higher metal concentration.

Weed management techniques

* Inclusion of pea as a short duration cover crop after kharif season significantly reduced
the weed infestation in wheat of both soybean-wheat and rice-wheat cropping systems.

* Mulching either with paddy starw or black polythene resulted in reduced weed biomass
and higher yield of okra.

% Growing smother crops such as cowpea-pea-cowpea and greengram-pea-greengram

as intercrops was effective in suppressing weed growth and increased growth of newly
planted mango and citrus plants. Metribuzin (0.5 kg/ha PE) provided good control of
weeds for a longer period, but its continuous use caused shifting in weed flora from
broadleaved to grasses and also an adverse effect on soil microflora.

* Application of fluchloralin followed by fenoxaprop provided good weed control in
Ashwagandha.

Herbicide as atool in weed management

* Under long-term herbicide trial, continuous use of clodinafop followed by 2,4-D
significantly decreased the population of Phalaris and Avena ludoviciana and gave
highest grain yield of wheat. Continuous use of herbicides (anilofos and butachlor during
kharif ; sulfosulfuron, clodinafop and isoproturon in wheat) showed a more reduction in
the population of total fungi and actinomycetes in soil.



New molecules of herbicides such as carfentazuron, pinoxulum, metsulfuron,
fenoxaprop were tested in transplanted rice, direct seeded rice, soybean and wheat.

In wheat, premix combination of carfentrazone-ethyl 20% + sulfosulfuron 25%WDG
(45% Premix)+ Leader Surfactant at 45g/ha +625 mi/ha or metsulfuron+ carfentrazon at
22.5 g/ha with non ionic surfactant significantly increased the yield of wheat by 62% over
weedy check.

Inrice, application of fenoxaprop with 6.9% EC and peoxsulum at 22.5 g/ha significantly
controlled weeds and increased yield over weedy check.

Intercropping of leafy vegetables like radish, spinach, Amranthus and fenugreek
suppressed weeds in winter maize.

Residues of glyphosate were detected in soil of cowpea (0.21 pg/g) and moong (0.175
pg/g) under orchard area. Similarly, residues of metribuzin was detected in soil of newly
planted mango and citrus orchards during kharif, summer and rabi season.

In long-term herbicides trial of rice-wheat cropping system, half-life of anilofos and
butachlor was 15.16 and 14.06 days, respectively. While in soybean-wheat cropping
system, half-life ofimazethapyr was 18.85 days.

Studies on bioaccumulation herbicide residues on non-target organism revealed the
accumulation of 0.074, 0.0014 and 0.0230 pg/g residues of oxyfluorfen, butachlor and
anilofos in fishes collected at 90 days in kharif season. While in rabi season, 0.020,
0.0067, 0.0138 pg/g residues of sulfosulfuron, clodinafop and metsulfuron were
detected infish collected at 90 days after herbicide application.

Application of clodinafop, sulfosulfuron, metsulfuron, oxyfluorfen and anilofos affected
the water quality by increasing pH, EC, TS, TDS. While in case of butachlor, pH and DO
decreased in pond.

Method of extraction of cuticular wax from rice, wheat, Phalaris and Echinocloa was
standardized for investigating the role of leaf surface in the phototransformation of
herbicides. Among different solvents, chloroform and dichloromethane proved to be
better extractants in terms of higher yield and lower co-extractives. Process of coating
the thin film of cutin with 2,4-D was also standardized.

Cutin extracted from rice leave showed the ability to retard the rate of photolysis of 2,4-D
under UV light.

Results of experiments conducted in micro-plots in containment facility showed that
weed control efficiency of pretilachlor increased at higher temperature.

No adverse effect of the herbicides fenoxaprop, imazethapyr and quizalofop was noticed
on soybean nodulation. This indicated that the given herbicides are safe from the view
point of symbiotic nitrogen fixation in soybean.

* Nodulation was adversely affected by pendimathalin and fliuchloralin during initial stage
of chickpea growth. But no adverse effect of clodinafop and quizalofop on nodulation
was recorded, indicating that these post applied herbicides are safe in terms of symbiotic
nitrogen fixation in chickpea.

Bio-pesticides and biocontrol of weeds

* Allelochemical fractions solubilized by 13 organic solvents covering a spectrum of
polarity were obtained. The methanol soluble fraction was lethal to coontail
(Ceratophyllum sp) at 50 ppm. While alleochemical fractions of ragweed parthenium
crude was lethal at 10 ppm.

* Fractions of constituents of mugwort leaf was lethal to little canary grass seed
germination and seedling growth at 100 ppm but was not at all toxic to wheat.

X The pathogenic fungi like Fusarium sp, Phytophthora sp, Alternaria, Pythium and
Curvularia sp were isolated from the samples of Eichhornia crassipes and E. cornea.
Alternaria sp and Curvularia sp were further acclimatized with the water hyacinth extract
amended media at higher concentration to study their efficiency to to control Eichhornia.

* Houstorial attachments of Cuscuta compestris on chickpea were reduced when treated
with PGPR microbes viz. Pseudomonas flurrescens and Trichoderma viride.

* Integration of herbicides with weevil Neochetina spp. provided satisfactory control of
water hyacinth in ponds.

Transfer of technology

* Forty field demonstrations during kharif season in rice, maize and soybean crops; and 47
demonstrations during rabi season in wheat, chickpea and mustard were conducted on
proven weed management technologies. Field visits as well as kisan mela-cum-kisan
goshthiwere also organized.

Network Research

Studies on the issues relating to weed survey-surveillance, herbicidal resistance, weed
management, herbicide residues, transfer of technology and weed utilization were conducted
under network research through DWSR Centres. Spreading of certain weeds in new areas, viz.
Sagitteria triflora in Sivasagar district of Assam, Phalaris in many districts of Gujarat, Solanum
carolinense in upper Nilgiri terrains, weedy rice in major rice growing areas of Kerala,
Parthenium in cropped areas of Himanchal Pradesh, was recorded and is becoming a major
concern. Besides higher yields, System of Rice Intensification (SRI) also showed lesser weed
problem at Bhubaneswar, Sriniketan and Coimbatore. A cheap and easy technique for
controlling the parasitic weed Helicanthus elastica of mango was developed and the
experimental result obtained so far is promising. The recommended weed control technologies
for rice, groundnut, potato, maize and onion, demonstrated in farmers' fields by the different
DWSR Centres gave better economic output.
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