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ICAR-DWR (building in the centre) launched the
flagship research programme on weed management
in conservation agriculture system in 2012, This
involved laser land leveling, zero-till sowing in
standing residue of all crops grown in sequence
(rice-wheat-greengram), weed control through
herbicides and harvesting with combine. This
technology was disseminated through on-farm
trials and now spreading like wild fire in Madhva
Pradesh. Over the last 4 years, the entire research
farm of the Directorate (150 acres) was covered
under conservation agriculture-based technologies;
thus achieving 300% cropping intensity.
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PREFACE

WOOAN, B &F N—HEey 851 9 werd
HATA] &1 WE W § | 990 dihel § AgHN ENgaant
@ W W] @) Fe AU § A U [ ad &) ad)
A 8 9 WUEAR] & 5 YU AEREIE UHE 0 e
HIEAT 1 BT e S o & | |, wHeEt o
90T H qEEE UgEE & Oy—ae BHe 99§
uTa, oid A, 93] wees g 99 &9 A wdiedar w i
witiee waTe ETed § | e wEue deetel & fara a
i & aTauiE W ERUAaR @ SHEE T 96 98 &
fareaT I S WA B A GEiGo:d
@ﬁmm?m—w%ﬁwwamﬁaﬁqﬁuﬂﬁ
FEF €| 5H UGR B AEE @ H i It
Tl 4 e @9 @ swigiea Suam &, g @
SRS AT HAT, FHE YT H Sefes] Bl 6 HHEy
A &AE U B WHR B Tl B WA S A1fE v )
TS A dreHE A9 gvomarl & AR srwia
g #§ gge, wWeweaR] § weuaaeend & ufy Refia o
uftiiEr el qul BYE I @ g2 4 meanh & sgdy
# g Wt mEA fiaw #1 R 8| gafer) udar & w9
& waeE & ford e P 3wt waee aaeie 8 wE
&1 AEET B CEGICE ok Akt e et

BAN 29 H A WEGl # 4 EYaaaN weed
AHD1 B ATEE AT & foras W Hrv e @ fod
HY Forgl & A € S T 9 FEA e A
2| THTHT TNUAAN Wdee Wed aioed 90 8, Wt
WIEARATAT % 2N @IgaeR FEEm weEd den 9§
SO A arel] adeie & ST e S HE A
# WA W A gEa B et avwrEREii @
e & ol aeeret srdesia angvas @ s ggfaem
R g2 At gEE ultias vl | g o | ) s at 3§
YA EEE @ ufigEn a9es @ wwiaen 2, Suits
FH—AET, AfE-TiEE, Fa-amEdnt g fAfts gen @
T gofoat uv faure uaTe T ERaareetEet aan
HEAH TY W Foatord B aTet T Sl ENIaaReet, Herw
TERAGNATH AT 1] o1 [doid, Eedadre FRE &
fom YrEfETw TATE &1 S9a, | e T afafia
TTATRATY WRERE e & Wl O W SR W 9
T Vel E |

qEg HE agHaE oleg A 89 4 waEEr
SFHAE B ggg w4 & o wd qe78 F yfers i
wafers wygar s aeqgr it 9 gedy &
waege F g 1980 # iy wyuwan R seeEE g
1 T w1 | g4 2014 H aflge Al e weuaaR
g arpEar oRdreen & oam |4 oftags v afe
WW%WWWWW|W
EIIA &S S S @1 AW giatid % 99 2000 §
wqaaR A5 agwae Femes @ g g ad 2015 #
T EIAAR FEEE Fewmad e T e o ) §
e g wwem 9 -wade okt & R

Weeds are known to be a major biotic constraint in
agricultural production systems including non-cropped
lands and aquatic situations. As per the available
estimates, more than one-third of the total yield losses
due to biotic stresses are caused by weeds alone which
often get unnoticed due to their hidden effects on plant
growth. Besides reducing crop yields, their infestation
adversely affects produce quality, biodiversity, animal
health and aesthetic value of the area. Despite the
development of weed management technologies and
their adoption by the stakeholders, the problem of weeds
has virtually been increasing. This is due to the so called
modern cultivation methods employing use of chemical
fertilizers, irrigation, shorl-statured high-yielding
varieties, intensive tillage, monocropping systems
devoid of legumes, coupled with the impact of
globalization and climate change. Further, there are
emerging concerns of the growing infestations of
invasive weeds, herbicide resistance in weeds and their
residue hazards. Therefore, weed problems are highly
dynamic requiring continuous monitoring and
refinement of technologies for their effective
management.

Technologies for weed management are in great
demand by the farmers of the country due to acute labour
scarcity for manual weeding and rising cost of
production. While integrated weed management is the
most desirable approach, the use of herbicides is gaining
rapid acceptance due to their efficient weed control at
much lower cost, However, their application requires
technical guidance in order to avoid possible adverse
effects on the environment. Researches are in progress
for development of low-dose, high-potency, non-
residual, broad-spectrum herbicide molecules, slow-
release and nano-herbicides, precision application
techniques, robotics for weed control, and cultivation of
herbicide tolerant crops which are likely to change the
scenario of weed management in the coming years.

The launching of the All India Coordinated
Research Project on Weed Control in 1978 {now knownas
AICEP on Weed Management) and the establishment of
Directorate of Weed Research by the Indian Council of
Agricultural Research in 1989 (previously known as
MNational Research Centre for Weed Science, and
subsequently Directorate of Weed Science Research) was
a major step forward for strengthening weed research in
India. Over the years, the Directorate has developed
effective weed management technologies for almost all
crapped and non-cropped situations which have led to
increased productivity, profitability and  livelihood
security of the farming community.
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During the period under report (2015-16), we
carried out our mandated activities efficiently and also
undertook several new initiatives for further
strengthening of our research and visibility, The Aagship
research programme of the Directorate on weed
management in conservation agriculture systems has
made outstanding progress as witnessed from complete
coverage of the research farm under CA-based
technologies. This helped in realizing 300% cropping
intensity for the first time besides improving the overall
productivity, saving time, money and energy, and
apparent improvement in soil health, These technologies
have also been promoted under the Mera Gaon Mera
Gaurav programme in the 4 districts of Madhya Pradesh
and spreading like wild fire. In fact, the Directorate has
earned the distinction of promoting this technology on a
large scale in 50-100 km radius of Jabalpur. Several
thousand hectares of wheat is now being grown by the
farmers by following this practice,

Twenty-fifth Asian-Pacific Weed Science
Society Conference was organized successfully which
provided visibility to the Directorate and raised the
image of weed science. Several outstanding publications
were brought out to commemorate this historic event.
We also availed the opportunity to host ICAR Zonal
Sports Meet (Central Zone) with the participation of 600
sportsmen and women from 19 institutes located in the
central zone and MNew Delhi. World Soil Day was
celebrated for the first time and =250 soil health cards
were distributed to the farmers of the adopted villages.
Various activities were undertaken under the Swatcll
Bhavat Abhiyan by each staff devoting 2 hours every
week. We also launched projects on aquatic weeds in the
large water bodies of Dharwad, Karnataka and Motihari,
Bihar,

I have great pleasure in presenting this annual
report of the Directorate describing the achievements in
research, training, and extension activities during the
vear 2015-16. [t is for the first time that the report has been
printed in a bilingual format simultaneously instead of
bringing out the English and Hindi versions separately
as was done earlier, 1 am sure this report will be useful to
all stakeholders. | express my gratitude to Dr. S
Ayyappan, former Director General; Dr. AK. Sikka,
former Deputy Director General (NREM), Dr. B. Mohan
Kumar, former Assistant Director General {Agronomy),
and Dr. S K. Choudhury, Assistant Director General
(SWM), ICAR for their keen interest and constant
guidance for the betterment of this Directorate. The
efforts of Dr. PK. Singh and other staff of the Directorate
for bringing out this document are also appreciated.

et tap—"

(A.R. Sharma)
Director

Place: Jabalpur
Date: 01 July, 2016
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EXECUTIVE SUMMARY
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ICAR-Directorate of Weed Research is the nodal
institute in the country which conducts and coordinates
basic, strategic and applied research on weeds and their
management. Research programmes are grouped under
five themes, viz. development of sustainable weed
management practices in diversified cropping systems;
weed dynamics and management under the regime of
climate change and herbicide resistance; biology and
management of problematic weeds in cropped and non-
cropped areas; monitoring, degradation and mitigation of
herbicide residues and other pollutants in the environment;
and on-farm research and demonstration of weed
management technologies and impact assessment. The
Directorate has adequate infrastructure to conduct both
laboratory and field-based studies on various aspects of
weed research. Besides research and coordination, it also
undertook training programmes, consultancy services,
programme on 'Mera Gaon Mera Ganrar', ' Swachh Bharat',
field davs/ kisan songosthi, agriculture education day,
industry day, national science day, foundation day, world
soil day, and scientist-farmer-official interface meeting. The
central zone sports tournament of ICAR was also organized
at the Directorate. The Directorate has strong linkages with
ICAR institutes, SAUs, KVKs and NGOs to advise on
management of location-specific weed problems. The work
done at the Directorate during 2015-16 was reviewed by
various review committees like Research Advisory
Committee, Institute Management Committee and Institute
Research Council.

The =salient research achievements of the Directorate
during 2015-16 are summarized, below:

Development of sustainable weed managemenl

practices in diversified cropping systems

®  Inmaize-wheat-greengram cropping system, in wheat,
the weed density was significantly lower under CT
(maize) - 2T (wheat) -ZT (greengram) and CT (maize) -
CT (wheat)., Application of mesosulfuron +
iodosulfuron (12424 g/ha) 30 DAS resulted in least
weed density and biomass. Highest grain vield was
recorded under ZT and ZT + R. The treatments
sulfosulfuron + metsulfuron (32 g/ha) 30 DAS and
mesosulfuron + iodosulfuron (12+2.4 g/ha) 30 DAS
resulted in similar grain yield but significantly higher
than unweeded control. In greengram, the weed
density did not differ significantly, however weed
biomass was least under CT {maize) - ZT (wheat) -ZT
(greengram) sequence. The seed yield of greengram
was notsignificantly influenced by the treatments.

& In malm-wl-mat-greengram cropping system, residues
of applied herbicides, viz. pendimethalin, imazethapyr
and atrazine were found below detectable limits in
maize grains. However, the residues of atrazine were
found in all soil samples obtained from treated plots,

& [nrice-wheat-greengram system, lowest weed density
and biomass were recorede with CT-TPR Higher grain
vield of rice was recorded with CT-TPR, In rice,

@D
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residues of bispyribac-sodium were found below
detectable limits on mass spectra.

In maize-mustard-greengram system, ZT + ZR - ZT
+ MR - ZT + Msr reduced the weed dry weight and
significantly enhanced the yield of maize over the
conventional tillage.

In soybean-wheat cropping system, in wheat,
application of pendimethalin 750 g/ha P'E fk 1 HW 40
DAS, 2HW 20 & 40 DAS, mesosulfuron + iodosulfuron
(1242.4) 400 g/ha 25 DAS fb 1 HW 40 DAS,
pendimethalin 750 g/ha PE fb mesosulfuron +
iodosulfuron (12+2.4) 400 g/ha 25 DAS reduced the
weed dry biomass significantly. All treatments except
pendimethalin alone (358 t/ha) and unweeded control
(3.64 1/ ha) produced higherand equal grain yields (5.03
- 6.58 t/ha). In soybean, application of imazethapyr fb 1
HW, and pendimethalin 750 g fb imazethapyr 100 g/ ha
resulted in lowest weed population and weed dry
weight, these treatments resulted in seed yield of 0.88
and 0,86t/ ha, respectively,

In mango orchard, intercrop of field pea reduced the
weed population and weed dry biomass, and it was
comparable with the application of glyphosate 2.0
kg ha.

In sunflower, application of pendimethalin 750 g/ha
PE, pendimethalin + imazethapyr 900 g/ha PE,
pendimethalin 750 g/ ha fb quizalofop -p-ethyl 50 g/ ha,
pendimethalin + imazethapyr 900 g/ha PE fb
quizalofop -p-ethyl 50 g/ ha, oxyfluorfen 150 g/ha 'E
[rguizalofop -p-ethyl 50 g/ ha were equally effective in
reducing weed dry biomass and producing seed vield
ascompared to 2 hand weedings.

Weed dynamics and management under the regime

of climate change and herbicide resistance

Enrichment of atmospheric CO, had a positive effect on
overall growth of wheat as well as Phalaris niinor plants,
However, elevated temperature alone or in
combination of elevated CO, had adverse effect on
growth and development of wheat. No such adverse
ettect was noticed incase of P, minor.

Elevated CO, led to a decrease in stomatal conductance
and rate of transpiration in wheat as well as P. minor,
However, reverse was true at elevated temperature in
both the species irrespective of growth stage. A
considerable decrease (19.9%) in grain vield of wheat
was recorded at elevated temperature, but at elevated
CO,, grain yield of wheat was increased by 18.6%,

Studies suggested that under changing climatic
conditions (elevated CO, + elevated temperature), wild
rice dominate cultivated as well as weedy rice as
indicated by increase in number of effective tillers and
root length.

Q)
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Changes in climatic factors (CO, and temperature)
influenced the activity of soil enzymes in plant species
and treatment- specific manner,

At ambient condition, sulfosulfuron was effective to kill
100% population of P. minor. Atelevated temperature,
about 40% population of P. juinor survived. At elevated
CO, + elevated temperature; more than 60% plants
survived. Thus, efficacy of sulfosulfuron on P. minor
was reduced with predicted climate changes adversely.

Echinochlon crusgalli, E. colona and E. glabrescens lines
showed emergence and seedling growth in micro-plots
at butachlor 2-10 kg /ha, confirming resistance against
the herbicide.

Information regarding 100 weeds was compiled for
preparing weed atlas, One hundred thirty weed seeds
were collected from Jabalpur (Madhya Pradesh), Hisar
(Harvana) and Ludhiana (Punjab), which belonged to
27 families and 98 genus.

Parthenimm leaf allelochemical crude was lethal to
floating aquatic weeds, It killed water hyacinth and
Pistia at 1000-1500 ppm, and Azolla, Spirodela and Lemmna
at 10 ppm. It was lethal submerged aquatic weed
Vallisnaria at 1000 ppm, Hydrills and Ceratopliyllum at
500 ppm, Nafas and Polamogeton at 250 ppm and Chara
at125 ppm.

Longevity of seeds of crop and weed species was
extended by a liquid preservative, but it varied in
different species. In some crop and weed seeds, there
was no loss of seed viability by 24 and 21 years, though
seed vigor (performance) was affected to varyving
degrees. The experimental results show polential use of
the liquid preparation as a seed preservative for
extending longevity of seeds at ambient temperature
for long periods.

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

Comparison between weedy and cultivated rice
revealed immense wvariations amongst not only in
weedy and cultivated rice but amongst weedy rice
themselves,

Muolecular fingerprinting of weedy rice morphotypes
by SSR markers analysed wsing Darwin software
(version 6.0 validated that they do not appreciate
geographical boundaries at the genetic level also.

Application of spore suspension and crude metabolite
extract of Pemicillivm oxalicum as seed treatment
followed by foliar application caused a significant
reduction in the stalk emergence of Orobanche crenata
when compared to control. Neem cake slurry delayed
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the emergence of the stalks but at 150 days of
observation, the emergence was near to the metabolite
extract of Fusarium oxysporum DWSR1.

In Bastar region of Chhattisgarh, for management of
Chromolaena odorata, infested galls were released at
different sites, Survey revealed the formation of galls
on C. odorata, Although number of galls was less but it
was the indication of the start of establishment process,
Botanical Cassia fora was found effective to replace
Chrromolacna odorala in vacant lands.

A study was conducted to model and forecast the
establishment of Zygogramma bicolorata beetles (a
bivagent used for control of Parthenium) in different
parts of India using different weather parameters,
Logistic regression analysis revealed that weather
indices of variables MMIN, MMIN*RH and
MMIN*Rainfall significantly explained the variability
in regression equation as they were found significant at
5% level of significance, Concordance 79.6%,
discordance 20.0% and tie 0.4% were recorded while
studying the association between predicted
probabilities and observed responses through logistic
regression approach.

At Haliyal (North Karnataka), Devagiri pond  was
taken for demonstration of aquatic weed management,
The pond was severely infested with the troublesome
weeds like water hvacinth, alligator weed, Typha,
Particum and Cyperus.  Integrated approach using
Neocheting spp. and premix combination of glyphosate
1.5 kg/ha + 2,4-D 1.0 kg/ ha was found effective for the
management of weeds in the pond.

Large scale demonstration of technology for water
hyacinth management in Moti lake at Motihari {Bihar)
was undertaken.

degradation and mitigation of

residues and other pollutants in the

enyvironment

Bispyribac-sodium residues in soil were found 01,0563 to
0.0037 pg/ ez at 0 to X days, while in rice plants, 0.0253
to 0L0012 pg/ & residues were detected at 0 to 60 days. In
the water samples, 0.0013 to L0056 pg /S ml bispyribac-
sodium residues were detected at 0 to 30 days, while in
fishes residues were 0.006 pg / gat 30 days,

Application of chlorimuron as a combination mixture
with metsulfuron resulted in 0015 to 0.012 pg/ml
residues inwaterat 5-20 dayvs and 0.043 pg /@ in fishes at
3 days.

Half-lives of bispyribac-sodium, pendimethalin,
metsulfuron-methyland chlorimuron in soil and plants
were found to be 10.1 t011.3,13.1 {0 24.4, 10.3 to 9.7 and
15.7 to 11.5 days, respectively.

O,
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There was not much difference in water pH and EC
after herbicide application in rice field. Mortality of
fishes was not observed due to clodinafop,
metsulfuron, pendimethalin and sulfosulfuron
application during Rabi and bispyribac-sodium,
metsulfuron-methyl+chlorimuron-ethyl and
pendimethalin application in Klurif season,

From the soil of chickpea grown field under
conservation agriculture system, three bispyribac-
degrading microbes were isolated and characterised as
Trichoderma sp., Rhizobium sp. and Azofobacter sp. The
contamination of soil with bispyribac-sodium can be
managed with the addition of these beneficial
MiCroorganisms.

A method was developed for determination of 2, 4-D
and paraquat in chickpea by UFLC with a detection
limit of 0.001 pg/mL. Analysis of paraquatand 2,4-DEE
in plant and soil was found pH dependent. These
methods were found suitable for determination of
paraquat and 24-DEE in chickpea plants, soil and
water.

Among irrigation water treatments, higher
concentration of DTPA extractable heavy metals (Cd,
Mn and Fe were observed in plots irrigated with
untreated drain water as compared to tube well water,
Fenugreek in plotsirrigated with untreated drain water
absorbed higher concentration of Cd and Fe than tube
well water. Among the treatments, Typhe treated water
showed lower content of these metals in leaf part of
fenugreek. EDTA treatment enhanced the metal
content in root of fenugreek.

research and demonstrabon of weed

management technologies and impact assessment

On-farm research trials-cum-demonstration on weed
management in wheat under conservation agriculture
were carried out at five locations in Mahagawa and
Bharda villages of Fanagar tehsil. Application of
recommended fertilizer dose (RFDY) (120:00:40 N, PO,
KO kg/ha) along with herbicide (clodinafop+
metsulfuron 60+4g /ha) under conservation agriculture
at 30 DAS resulted in the lowest weed density and
biomass and higher grain vield (4.93 t/ha), higher net
income (T 54462/ha) with higher B:C ratio of 3.8
compared to farmer's practice (conventional tillage +
high seed rate + unbalanced fertilizer without proper
weed management).

In chickpea, application of recommended fertilizer
dose (RFD) along with herbicide (pendimethalin 700
g/ ha PEjunder conservationagriculture resulted in the
lowest weed density and biomass, and higher grain
yield (2.0t ha), higher net income with higher B. C ratio
of 289 compared to farmer's practice (conventional
tillage + high seed rate + unbalanced fertilizer without
proper weed management).

®
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On-farm research trials were undertaken on weed
management in wheat at four farmers' fields in the
village Simariya of Sihora locality. Application of
recommended fertilizer dose (120:60:40 N, P.O. KO
kg /ha} along with herbicide (clodinafop + metsulfuron
400 g/ ha) at 30 DAS resulted in the lowest weed density
and biomass, and 46% higher grain yield with higher
B:C ratio of 247 compared to farmer's practice.
Similarly, inrice, application of recommended fertilizer
dose (120:60:40 N, PO, KO kg/ha) along with
herbicide {pretilachlor 700 g fiy bispyribac-Na 25 g/ ha)
resulted in the lowest weed density and biomass, and
27.6% higher grain yield with higher B:C ratio of 3.0
compared to farmer's practice.

A pilotscale macrophyte-based water treatment system
was established at Urdua village of Panagar locality of
Jabalpur to assess the performance of aquatic weeds
Eictliornia crassipes and Pistio strakiofes in treating waste
water from the river. It was observed that during 2" run
of the pilot scale system total dissolved salts (TDS), Na,
S50, Cl and Cr in water reduced by 24.1, 33.1, 68.7, 43.0
and 76.3% after treatment with Eiclhornia for 5 days,
respectively,

In Kundam locality, demonstration for management of
Saccharum spontaneunt was undertaken, Glyphosate + 2,
4D (L0 kg/ha + 0.5 kg, ha) was found more effective
than glyphosate alone. Sesbania was sown in the field
after control of 5 spon baseum.

In Kalyanpur and Fifri villages, biological control of
Partheninm using Zygogramma bicolorata was
demonstrated ina large field of about one ha each. Very
good control of Partheninm was observed where
Mexican beetle was released.

A web-based information system was developed for
AICRP on Weed Management using C+ language and
MET framework as the front-end coding and SOL
server 2008 as back end. It has three basic functional
modules: Information module, Data analysis module
and Report generation module.




PISICE]
INTRODUCTION

e ey weuman vaeE & fad 22 ane
1989 HI LY TRUGAR I[EIH Fm B HI A
yf¥eeg ¥ &, 3R 4rg ¥ U% 23 SaY 2009 B G
glay wvIaaR e agEaE Fewem g o
26 #gER 2014 @ guE AW uRafin dew mgaea
—EIAAN ST S B W | U e ey we
fawa # ue w7 2 o fas e w0 & ot 93 4 Hiogr siv
T4 a1 819 arel WRaear] § FAges | qofe: e gan
& | Frewme g, amiEe o aEeie agaaE @
ford U Set S @ w9 H Srivd & o @vugar gEee
@ ol v e waa e @ & B 2a =
B favafeneat # fom vaE Wamd @t &
HEH ¥ UEE W W e WeE ww | R
fEemvm! 3717 T &1 Qe & e SgaaN Jeus
ﬁ%ﬁﬂ@fﬂ'rm?ﬁﬁnﬁﬁﬂaﬂ? “HRT TG AR R & e
fFamEl & wal o wrilard aqwaE 9 fF @1 @ 2|
e 300 wiowE ST s=ANE & W [ B @
Helive Al @ aierla @ 4 od segm e ve @ Hnea A
VTG FEE WOl AP B @ ford, Fened @1 1so
9001 : 2008 T B3 & |

The Directorate came into existence as MNational
Research Centre for Weed Science (NRCWS) on 22 April,
1959; and was further upgraded as Directorate of Weed
Science Research on 23 Janua ry, 2009 Apain directorate was
renamed as |CAR-Directorate of Weed Research on 26
MNovember, 2004, This directorate is one of its own kinds in
the whole world dealing exclusively with the existing and
emerging weed problems in different agro-ecosystems,
Directorate acts as a state of art centre for basic, strategic and
applied research in weed science and provide leadership at
national level through its 23 AICRF centres in different state
agricultural universities for generating location specific
technologies for weed management. Besides, trainings to
different stakeholders, consultancy, collaborative
programmes on weed management; participatory research
at farmers' fields under 'Mera Gaon Mera Gaurav' are also
being undertaken which spread over four districts around
Jabalpur. Directorate take pride as whole research farm has
been converted into resource-conservation based zero-till
intensive farming system with about 300% cropping
intensity. Directorate earned the 50 9001: 2008 certificate
by implementing the quality management system.

fooe 27 981 9§ 39 TR 5 SIUadN WOs Ud
& @, AT QRIS WS XA &
Wirg fasmeT vd e o2 eareEt & garaeiE ueg &
Heuid § gy Frend # | g9 aeiel B da W
AT UE WEEAl @ WA 9 a8 & 9@ gganar T
forae =28 JU=In o W T9 29 deere o et 9t
Y FeurEdel vd WS 1 9= 99 § wEE § 8
fafaer wwe voneEt # weuman yEEE, S eNS aTEE

Over the last 27 years, Directorate has played a
pioneering role in weed management at national level
through its research programmes focused on survey and
surveillance, development of weed management
technologies for diversified cropping systems, herbicide
reststance in weeds, biology and management of problem
weeds, and environmental impact of herbicides. Adoption
of these technologies has been promoted on large areas
through on-farm research and demonstrations, which has
resulted a boost in agricultural productivity and livelihood
security of the farmers, Efforts are being made to address

©
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emerging issues related to management of weeds in
diversified ecosystems, threats posed by noxious invasive
weeds, parasitic weeds, aquatic weeds, changes in weed
dynamics in climate change scenario, herbicide resistance,
monitoring of impact of herbicides on environment,
Considering the challenges ahead, directorate has fully
adopted conservation agriculture system for sustainable
weed management,

Vision
Developing innovative, economic and eco-friendly

weed management technologies to address challenges
ahead for sustainable agriculture and other societal benefits.

Mission
To provide scientific research and technology in

weed management for maximizing the economic,
environmental and societal benefits for the people of India.

Mandate

®  Conduct weed management research for developing
viable technologies for different agro-ecological
regions,

® Coordinate the network research and to provide
training in weed management inagricultural systems.

® Repository of information in weed science and act as a
centre for training in weed management.

Orgamization and management

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

Laboratories and equipments

Directorate has dedicated laboratories for research
work on agronomy, soil science, plant physiology, plant
pathology, entomology, microbiology and residue analysis,
Besides, one central laboratory is also in place housing all
common equipments like ice maker machine, leaf area
meter, root scanner, spectrophotometers, pH meters,
conductivity meters and BOD incubators ete. Laboratories
at the Directorate are well-furnished and equipped with
modern and sophisticated scientific instruments like LC-
MS/MS, GC, HPLC, IRGA, lyophilizer, atomic absorption
spectrometer, UV-visible double beam spectrophotometer,
spectroradiometer, N-auto-analvzer, osmometer, thermal

@
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Introduction T

cycler, solid phase extraction unit, microwave digester, gel
documentation unit, vaccum evaporator, high speed
refrigerated centrifuge, water purification system,
nanodrop .Lq-lm'truphntu-nthrr, line quantum sensors with
data-logger etc. Sample storage facilities include liquid
nitrogen containers, ultra freezer (-80°C) and deep freezers
(-20°C). It has containment facility and two controlled
environmental chambers to facilitate research under
controlled envirommental conditions, Directorate has
specialized facilities like Free Air CO, Enrichment (FACE)
facility and six open top chambers to study possible impact
of futuristic climate change on crop-weed interaction, and
phytoremediation unit and mexican beetles rearing unit,
The Directorate has a well-developed agricultural
engineering workshop with facilities for repair, fabrication,
designing and development of weed control tools and

implements.

g YT
LUltra refrigerator

AKMU, library and information centre

Agriculture Knowledge Management Unit (AKMU)
i= well equipped with computers, LAN facilities, video
conterencing facility, colour serox-cum-printer and plotter,
All the scientists and coordination units have been provided
with internet connection and Wi-Fi connectivity. Library
has a total collection of 3060 books related to weed science,
20 Indian and 4 foreign journals in its subscription,
newspapers section and sufficient reading area for students
and staff. Reprographic and documentation facilities have
also been created for the preparation of documents and

®
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reports. One information centre has been developed to
display the updated information regarding weed science
and management technologies. Directorate’s publications,
prototypes of weed management tools and live specimen of
weed seeds are also on display using sophisticated display
systems.

Information Centre

Farm/containment/net house/other facilibies

The Directorate possesses 61.5 ha well laid fully-
irrigated experimental farm well connected with approach
roads, Whole farm is laser-leveled and with an effective
drainage systems. Since last three years, almost complete
farming area has been developed as a model for
conservation agriculture with ample crop diversification,
Practice of burning of residues of crops/weeds is
completely stopped which earned a lot of appreciation and
adoption at farmer's field too. Farm is equipped with
modern farm machineries like high power traclors, small
tractor, power-weeders, tractor-driven sprayers, laser land-
leveler, happy seeder, no-till seed drill, multi-crop seed
drill, multi-crop thrashers, tube wells, underground
irrigation pipelines and sprinkler system etc. In addition,
Directorate alse has containment facility, net houses,
lysimeters, phytoremediation unit, aquatic tanks, runoff
tanks for studies on herbicides toxicity o non-target
organisms, biomass composting unit, weed cafeteria for in
situ demonstration and conservation of weed germplasm,
and fully developed technology park.

ST 2
Open top chamber

Weed cafeteria

TG e H wrenEETTE g

Phytoremediation unit at Urdua village

@
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Directorate co-ordinates its network programmes
through All India Coordinated Research Project on Weed
management (AICRP-WM) which has 23 centres at SAUs
lecated in different agro-climatic zones of the country. Six
network programme (viz. Weed surveillance and
monitoring, Weed biology and physiology, Weed
management in crops and cropping systems, Management
of problematic weeds, Herbicide residues and
environmental quality, and On-farm research and impact
assessment) are in operation. Besides, Directorate also
collaborates with other educational and research
institutions, viz. Jawaharlal MNehru Krishi Vishwa
Vidyalaya, Jabalpur; Rani Durgawati Vishwa Vidvalaya,
Jabalpur; Indira Gandhi Krishi Vishwavidyalaya, Raipur,
and other colleges from different universities for M.5c/ Ph.[»
research work, Active collaboration has been developed
with several ICAR Institutes and other research
organizations like Borlaug Institute for South Asia (BISA),
herbicide industries, NGOs, National Seed Corporation,
£PDs and KVEs. In addition, the Directorate has initiated a
significant step towards more effective collaboration with
ICAR institutes and SAUs, and nominated five nodal
scientists to look after the same in the field of weed
management and to avoid duplication of research in weed
managerment. In addition, four externally funded projects
also in operation in collaboration with universities and
institute like IARL Directorate organizes advance training
programmes on weed management for students, officers of
state agriculture departments, and scientists of SAUs and
ICAR institutes. Besides, organization of Farmers' field
days/sangoshti, Industry day, Education day, Foundation
day and Scientists-Agriculture Officers-Farmers interface
meeting are the regular features since last four years,

tim | i e g Manfl ey
Pl Non-pl ATCRP-WM
Rraeor Particulars = o
LIE G ay gt G | qrad) @y
Receipl Expenditure Receipt Expenditure Receipt Expenditure
(@) amaeff (A) Recurring 88.9 BR.H 604.5 591.0 7B.0 779.0
() % am=ff (B) Non-Recurring 140.0 139.9 3.0 29 0.0 0.0
A7 (3+4) Total (A+B) 2289 2287 607.5 5939 7RO 779.0
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8 Amount [ #TET # inLakhs)

49 T8 Contract research

Mil

W Consultancy services

Mil

 I99 #1 [ Sale of farm produce

29.26

w0 (e, Bem e oftoes & o, B gs g & s,
ST AEHH eh Al

Others (auction, guest house, use of transport, tender paper, RT1, interests,
license fee, water charges, dissertation fees, etc.)

30.0

T Total

59.26

s @1 Ruafd (31.03.2018 & F7aR)
Staff position {as on 31.3.2016)

Frawm witga
Particulars Sanctioned

1
P
F

FFITE Scientist

14 13

Fa Technical

geIEfTE Administrative 13

2|8
=

HET® Supporting 22

f|

=

faggan dsfal @ Refa (31.03.2016 & agaw)

Discipline-wise position of scientists (as on 31.3.2016)

Disciplines -
' s S5 S

it a drenfi Agricultural Biotechnology - 01 0l

01

i A Agricultural Chemicals 01 1]} o

i 3 Agricultural Economics . - 01

01

i #ie farE Agricultural Entomology - 0 -

i fawa Agricultural Exlension - i1 0l

01

i e a5 Agricultural Microbiology - - 01

im

| T W= Agricultural Statistics = 3 o1

1wl e Agronomy 02 i R}

1]

st Tty e o wew st S - i i
Economic Botany & Plant Genetic Resources

&= Wit d wifas Farm Machinery and Power - - o2

oregd 4 fiEnA Plant Pathology - m -

&Y Ha@ Plant Physiology i1 i -

51 BEm Soil Science - il o1

q1E9 W T Plant Biochemistry r - 01

7t Total 04 e 14

*- Filled by scientist against senior scientist, PS - Principal Scientist, 55 - Senior Scientist, 5 - Scientist
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Development of Sustainable Weed Management Practices in Diversified Cropping Systems

R B G o R G P S G T B T G |
frerdt, gemh awn drderfas wid wxuTan gdEe
A=t @ feare et Ty e anavas 2 | wefd
), Wl deEE vheE srgEaE A o a9 sl &
w9 H F9 W@ E, T e W A ERuaanl # s
TH UE THR TEE B | U B e 9Ol & WA
eqan fafeefrmr & weumal & uer @ ufteds 8 2
gl o o wuaarl § g9 alads | s |
WA @ AF Al e e & uiy iR
el ME B | W W Al & 9 & s
THE g aeE Red oftes @ sgaw o @
ITTEEE & | B A9 (CFNG SIggwiiheeE) 1
=tat] el (Wie sgadiftieyy) & evuaart @
HET 9 I HIE Sea W ATt W g T E |
SRR W A el B e § vEee Rk s
gunferat 3 feerd wNOHaN wauT @ i Bl o

Sustainable weed management in crops requires
continuous monitoring and upscaling of strategies on a
long-term basis. Conservation agriculture as a resource
management system is gaining momentum; however,
weeds are a serious problem in such a system.
Diversification and continuous cropping have largely
changed the weed communities and, in some cases, these
become resistant to commaonly used herbicides. Therefore,
use of the herbicides has to be investigated in a system
perspective. Weed population density and biomass
production may be markedly reduced using crop rotation
(temporal diversification) and intercropping (spatial
diversification) strategies. Hence, this research programme
has been initiated since 2012 to address these issues and
develop sustainable weed management practices in
diversified cropping systems.

T W IERTA U 5 T HIHFHA B YEITT T 2012 9

CARIES
ay—wrdan T S uy wdle wewri
Sub-programmes Experiments Associates
1.4 Erhpfos weEm 111 Weilm Ff gore Al am-iE-dn ewE gomeE # | ouds RHE Raghwendra Singh
wfty momfarl 9 ‘ T THTGA & WU 5 STeiei ST e .. €@ PP, Choudhury
AT Waa+ Leng-term impact of herbicides in rice-wheat-greengram it wrrEE C. Sarathambal

AT I T ALR. Sharma

Weed management
under long-term

conservation agriculture 142
systems

SEeqUETCE U nder conservation agricu liwre system

WOEE e S - s g #
AT WEE T o & o oTd ST o Sleaas

Lorg-term impact of weed control measures in DSR-
based cropping systems under conservation agriculture

e e Raghwendra Singh
gL = PP Choudhury

I, AT O, Sarathambal
aralier I e AR Sharma

Eila G o ﬁig Raghwendra Singh
it =R PP Choudhury

#l. WS O Sarathambal
arcirer 9% " AR, Sharma

115 vl s e sl WTF@IH—'#I;;T'I e e o
wraT Tl & Srebaier SO @ rer ) s
Long-term impact of herbicides in soybean-wheai-green
gram sequence under conservation agriculture system

116 wiviEa & goneh sfrta et wua wonel
AR w1 A wn
Long-term impact of weed control measures in maize-
wheat-greengram cropping system under conservation
agriculture

L7 Wil o gonel e AeR-Ee-g See uome |
TR WA F ATUEers wT

AL g1 RP. Dubey

gt Sgd PP Choudhury

Hi, FEE O Sarathambal
9. W e ). Khankhane
arefre I Il AR Sharma

TrEdn; 8 Raghwendra Singh
T, "ffﬁ{ﬂ PP. Choudhury
. WerEE C. Sarathambal

Long-term impact of weed control measures in maize- :
aretel AT TR AR Sharma

chickpea-greengram cropping system under conservation
agriculture
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118 W &f goeh swin suw—g wud gmel # | 99 fHE Raghwendra Singh
BT HaU W THTY A g PP Choudhury
Long-term impact of weed control measures in cotton- | 31, WWRAGS C. Sarathambal
wheatcropping system under conservationagriculture
118 A afﬁ'(luﬂnﬁ‘r ST AFH—TE— BEd TR H | e Raghwendra Singh
LCEUGEILATEOE) i, T P Khankhane
Weed management in malze-mustard-greengram | s 38 99 AR Sharma
cropping system under conservation agriculture
1410 WvEE i woren siwlE gamEsn wwe aunE 4 | IEs 68 Raghwendra Singh
EATATE Td T30 Foe W, EWAEY P Khankbane
Weed and nitrogen management in rice-wheat- el @ 7 AR Sharma
greengram cropping system under conservation
agriculture
12 wHE agf s 124 uFE-E wEE W @ oEd wEe e R @@ | odw fHE Raghwendra Singh
TR WA RN W T w1 W A wea gfE v e
System-based approach 07 W4T
to weed management Effect of crop establishment techniques and weed
management practices on growth and vield of rice under
rice-wheal cropping system
125 WEEE-TE TEA WS WYEN mEEe a@ee o | #dl g4 P Dubey
[EEUE IS U9 FHA SoeEal T Ahaias wag | R dgd e Choudhury
Long-term effect of weed management practices on weed | 9. FRITEE C Sarathambal
dynamics and crop productivity in soybean-whoat
Cropping system
126 e Wel aruiRa a9 @m o are § wegea | 3Rd g8 RP. Dubey
EEEL] . FREE C. Sarathambal
Cropping system approach for weed management in
mangoorchard
13 T EeUEER e 1310 T wHE # EReER wae . g4 R.P. Dubey
TR W AT Weed management in sunflower
FedET—wIh! @
aErn & qfE
Improving input-use
efficiency through
efficient wead
management
1.4 didmifos weigm &y yonfeai & 14 Weed management under long-term

WU U

et &fy yomrell & siavfa em—tg—n
wad yurell o el Tt & wahn &
ddwifeas uwrg &1 s

o P HEA § W w7 A O TE ERyaan
yoniferEt % ° Wel @ Segdear Sl 9 Sigea
iyt HiEl Tait arel Tl # ereviong Afara
Rrgferam asiferfiefg aen W 657 4 Ay R vs
o | =1 FaTd @ wee Wi gaiodt e EReaan
T THHD] BT AR EITaN @ SR @ W
e ERUTANT B e G Y5 W 0 e g B 60
fait arg Fewyel wirg Swar 7 (e 1.1) | @xuaarRt
& RAAH HE g qR R —3ef) g
$Mﬁﬁw$m.mﬁ%m+@

1A

conservation agriculture systems

Long-term impact of herbicides in rice-wheat-
greengram sequence wnder conservation
agriculture system

Dominant weed flora in rice were: Echinochion
colong and Dinbera retroflexa among grasses; Physalis nrinima
and Ceasulia axillaris among broad-leaved weeds; and
Cyperus irin among sedges. Different crop establishment
techniques significantly influenced the emergence of
different weed flora as well as total weed population and
dry matter accumulation at 60 DAS (Table 1). Lowest weed
density as well as dry biomass were recorded with CT-TPR.
However, CT-DSR was at par with ZT-DSR + retention of

©)
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residue of previous season crop. Amongst the weed control
measures, rotational use of herbicide + pre-sowing non-
selective herbicide in ZT recorded significantly lowest weed
population and dry matter over weedy check,

Different crop establishment techniques
influenced the crop parameters. Highest grain yield of rice
(3.36 t/ha) was recorded with CT-TPR, which was at par
with ZT -D5SR and ZT-DSE+R+5. Rotational use of herbicide
at 25 DAS being at par with continuous use of bispyribac-
sodium 25 g/ha, recorded significantly higher grain and
straw yield of rice compared to weedy check (Table 1.1).

Greater number of grassy weed seeds were
observed than the broad-leaved weed seed in soil at 60 DAS,
The higher content of weed seeds were found at surface
(0-2cm) than the lower layer,

aifes 1.1 orE @ Bad ufeRenren gl S ERUTan Uaus s @1 EadR Sl dea) g 30 U uETE
Table1.l Weed growthand yield of rice as influenced by different tillage svstems and weed management measures

ELEIH wRYEAR YR F | 5F #) 99d | qd @ aua
Treatment (s /40 7) IH I (et /2) (es1/2)
Weed density | (/M%) | Grainyield | Straw yield
(no./m’) Weed dry (tfha) (t/ha)
weight (g/m?)

\-_‘F_.IlT'I'Ié El T ER GGl ':Ia'ﬁ"f Tillage and crop establishment
1R+ (e .o, () YL, () s 14 287 434
CT(DSR) +5-CT {(wheat)— £T {greengram) (25.8) (459.6)
18 g B0 A+ ] (TR 31— AL ) 50 7.2 230 3.05
CT (DSR)=R+ 5CT (wheat) =R —ZT (greengram =+ R {24.5) (51.2)
WY, (1) oo (TE)— T (7T) 8.5 122 3.20 416
ZT (DSR) + 5 - ZT (wheat) - ZT (greengram) (717} (1458.8)
] A G (BT )2+ (T - 9o+ . () 54 8.4 310 427
ET (DSR)+R4A5=-LT (wheat)+R =ZT (greengram j+R {25.8) (71.1)
i, (@ () 4.7 5.8 1.36 4.02
CT(TPR) - CT (wheat) {21.5) (33.T)
Te.gE S, (=0.05) 0.77 1.46 0.21 023
LSD (P=0.05)
WG T A Weed management
TYOEgR HEE e 9.4 13.4 |89 248
Weedy check (88.2) {180.1)
fmrrias & aoe Sa-H L AE T 9 39 5.6 3.15 495
Continuous bispyribac + pre-sowing non-selective (14.7) (31.%)
herbicide in ZT

| &7 g Iuan 0.9 0.5 .86 448
Herbicide rotation {038} {0.22)
TA.H &L (T=0.05) 0.84 111 0.14 0.8
LSD (P={1.05)

AN G TR T W S, - g0, W -ORTRE qaE, TS - W =9 CT - conventional tillage, ZT - zero tllage, R - residue

* U & A xH0S  # uielda wrew; § qw den afhe §)

“Weed data subjected to ¢ x+0.3 transformation; original values are in parentheses
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Herbicide residue studies

Sail, straw and grain samples of rice after harvest
were extracted with suitable solvents following standard
protocol, Extracts were cleaned up chromatographically
and analyzed by LC-MS/MS. Residues of bispyribac-
sodium were found below detectable limits on mass spectra,

Microbiological studies

The effect of tillage practices and crop residues onsoil
microbial activity was studied during 20014-15 under
different cropping systems, In the present study, functional
microbial populations were assessed at the end of the
cropping season by standard serial dilution plating and
most probable number techniques,

In Rabi 20014-15, among the different tillage practices
higher number of diazotrophs (7.4 log cfu/g soil) were
observed in DSR-ZT+R+5-ZT-ZT. While, DSR-ZT+5-ZT-ZT
treatment recorded the higher nitrite oxidizers (4.5 logcfu/ g
soil) and P-solubilizers (6.5 log cfu/ g soil). In Kharif 2015,
higher diazotrophs population (63 log cfu/g soil) was
observed in DSR-ZT+5-ZT-ZT, On the other hand DSR-
ZT+R+5-ZT-ZT treatment received more nitrite oxidizers
(54 log cfu/g soil) and P-solubilizers (5.3 cfu/g soil)
population,

1.1.2 Weed management in rice-maize/ mustard/pea-
greengram cropping system under conservation

agriculture

In maize, Rumex dentalus, Medicage pohypmorpia,
Chenepodinm sp., Avena fatua, Sonchus oleracens were major
weeds, whereas Dinebra retraflexa, Phalaris niinor, Ecliinochloa
colona were minor weeds. [t was observed that higher total
weed dry weight was under CT+R+5- CT4R - ZT+R, which
resulted in reduced grain and straw vield, Among tillage
and crop establishment treatments, ZT+R+5-ZT+R - ZT+R
resulted in higher grain and straw vield of rice than other
treatments.

With regard to weed seed bank, higher grassy
weed seeds were observed than the broad-leaved weed
seeds in soil under maize crop. The higher content of weed
seed were found at surface (-2 cm) than the lower soil layer.
In ZT and ZT+R system, less weed seeds were observed
compared to CTand CT+R at 2-5and 5-10 cm depth.

v
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Long-term impact of weed control measuares in
maize-wheat-greengram cropping system under
conservation agriculture

Studies on the long-term effects of conventional
tillage, zero tillage with and without crop residues and
weed management on weeds and crop productvity in
maize-wheat-greengram cropping system were initiated in
2013 and continued during 2014-15.

Wheat (Kabi, 20014-15)

The major weed flora observed in the wheat crop
grown in Rabi 2014-15 comprised of Medicage denticulatn,
Paspelictivn  sp.. Chenopodivom album,  Physalis  nindm,
Cichorium intybus, Vicia satioa, Sonchus arvensis ete, The weed
density was significantly lower under CT (maize) - ZT
(wheat) -ZT (greengram) and CT (maize) — CT {wheat).
Application of mesosulfuron + iodosulfuron (1242.4 g/ ha)
30 DAS resulted in least weed density and biomass. Highest
grain yield was recorded under ZT and Z7T + R treatments in
wheat. The treatments sulfosulfuron + metsulfuron (32
g/ha) 30 DAS and mesosulfuron + jodosulfuron (12+2.4
gfha) 30 DAS resulted in similar grain yield but
significantly higher to unweeded control (Table 1.2 ).

Greengram (Summer, 2005)

The major weed flora observed in the greengram
crop grown in summer 2015 comprised of Echinochloa coloma,
Eupliorbia gemiculata, Paspalidium sp.,  Dinebra rebroflexa,
Cyperus iria and others. The weed density did not differ
significantly, however weed biomass was least under CT
(maize) - ZT (wheat) -ZT (greengram} sequence, The seed
vield of greengram was not significantly influenced by the
treatments (Table 1.2).

Maiee (Klarif, 2015)

Major weed flora observed in the maize crop
comprised of Echinocllon coloma, Divebra retroflexa, Cyperus
iria, Phyllanthus sirert, Eclipta albe and Paspalidinm sp, The
lowest weed dry biomass (6.8 g/m’) was observed in ZT+R
imaize) whereas, atrazine + pendimethalin (0.5+0.5 kg /ha)
PEfb hand weeding 25 DAS recorded the lowest weed dry
biomass (24 g/m’). The grain vield of maize was highest
(598 t/ha) under CT (maize) - CT {wheat), which was
comparable with other tillage treatments except CT (maize)
- £T (wheat) -ZT (greengram) (4.83 t/ha). Application of
atrazine + pendimethalin (05405 kg/ha) PE fi hand
weeding 25 DAS recorded the highest grain yield of
6.07 t/ha.

12
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Table1.2 Weed density, dry biomass and grain yield of crops as influenced by different tillage systems and weed
management methods (Rald, 20014-15, summer, 2005)

“W";,‘f et 2 FeqmEwal (g4 ,/2)
QU =/l HrET (a1, /. Grain yield (t/ha)
T siacant Weed density (no/m?) | Weed dry biomass {g/m?) B :
4 g, i g i
Wheat Greengraim Wheat Greengram Wheat | Greengram
g Tillage
WA, (e WMo {5 8.2 (36.5) - 5.3 (37.6) - 441 L
CT {maize) - CT {wheat)
2L [ —are, E100E) 7.5(65.1) 6.7 (50.2) 5.4 (44.0) 70 (51.0) 158 0930
e, A7)
CT {maize) - ZT {wheat) -£T
[Ereengram}
oS, 1, + 3% AT — 139250.6) | 62{42.5) 7.6 (B8] 9.3 (103.6) 443 0,870
e A0 - wEd +
e
LZT+R (maize) - ZT (wheat)
= ZT+R {greengram)
e, CL(HEE) — wieal + | 131240 | 71547 6.9 (63.5) 8.5 (89.1) 471 0843
S (Yg) + S ()

ZT (maize) — ZT+H (wheat)
=£T+R (gresngram)

W, T+ S (R — 100 (165.1) | 58{387) 5.7 (51.7) 9.0 (89.8) 4,90 0,983
we &1 + an (7E)
~o8E. + W, ()
ZT+R (maize) - ZT+R
[wheat) <ZT+R (greengram)
OE WLt 01.44 037 19 (.41 0.14 0340
SEm=
H TH 4, (W1=0.05) 144 N5 0.62 143 046 NS
LS[) {P=0).05)
TLUTAR. WA Wi A
48T T 181 (M4B%) | B1(681) | 11.5(136.1) | 11.8(1378) 361 0671
Unwesded

HEPTHARR + He BO(9BB) | 75577 17 (55 TR (70.5) 534 0941
TR (32 W/ 8) T A

a0 ¥ 9, ghuRmTER so
A8 5T 8 25 A mw
Sulfosulfuron + metsulfuron
{32 g/ha) 30 DAS in wheat;
Imazethapyr 50 g/ha 25
[PAS in greengram

T HewE 16213 | 38 (47 461 B3 (41.9) 517 1119
ATFEEREA (12424 W
J8) T8 F 30 B w
TAAYIIRR 50 W/ 2. T
#+ 1 FEE
Mesosulfuron +
indosulfuron [12+2.4 g/ ha)
30 DAS in wheat;
Imazethapyr 50 g /ha 25
DAS i1 HW in greengram
W#m 00,36 032 0.20 0.2 0.11 0.290
SEm#
gE.UH .2, (fr=0.05) 1.06 0.96 0.61 216 0.33 0,880
L5D3 (P=0.05)

A —yriE G, @E, @ — 9 o, AW 4EEN CT - conventional tillage, ZT - zero tillage, R - residue
* wveraril @ A ¢ (x+0.5) # sRaffa wres; 4 g9 e s )
*Weed data subjected to ¥ (x+.5) transformation; original values are in parentheses
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Herbicide residue studies

Soil and grain samples of maize after harvest were
extracted and cleaned up by standard methods. The extracts
were analysed by GC-MS/MS. Residues of applied
herbicides, viz. pendimethalin, imazethapyr and atrazine
were found below detectable limits in maize grains, The
residues of atrazine were found in all soil samples obtained
from treated plots. The mean value of atrazine residues
present in the soil of conventional tillage plots was 4.8 g/ ha,
whereas in the soil of zero tillage + crop residues it was 18.4

g/ha. The degradation products of atrazine, viz.
hvdrmyatraxm-,, 2 defc-xy -4-(1-methyl-ethyljamino-6-
amino-1,3,5-triazine; 4-{1-methyl-ethyljamino-6-amino-
1.3, 5-triazine; 4.6-diethylamino-1.3,5-triazine; 4-amino-6-
ethylamine-1,3,5-triazine; 2-hydroxy-6-ethylamino-1,3,5-
triazine; hydroxydeiopropylatrazine; hydroxydeethylatrazine;
2-hydroxy-4-(1-methyl-ethyl) amino-1,3,5-triazine;
ammelide and 2,4, f-trihvdroxy-1,3,5-triazine were isolated
Frovm the soil of conventional tillage plots after harvest and
characterised on the basis of mass spectra and reported
literature. These products were not found in the soil of zero
tillage + crop residues plots. The plausible degradation
pathways are given in the Figure 1.1,

um«nﬁmmn

-u-umrmn‘l 3, 5-driazina

H C-MHHE:HNN-CMH. l

4 B-diethylamino-1,3, 5-triazine
H.C-HCHN
1,3, 5-triazing

H.C- H-,(:-INJ“"‘N”'F‘NH.

4-amino-E-gthylaming-1,3 S4riazine

Hl-
HJ-HJJNI:EH'NH-Gi

Atnn]m H
mcﬂ.ﬂ-ﬂh’ﬁ“-ﬂﬁml —

T-hydroxy-4-{1-methyl-ethyljaming «——

H /\ H
— ek, K

2-hydroxyG-ethylaming  Hydroxydelsopropylatrazine Hydroxydeethylatrazing

2,4 E-rihydrexy-1,3,S-Ariazine

ci
Sl
H,
H.HJ*‘N -oEc
CH,
A 1-mrat byl -sthyTfaming

. “CH,
Py e L-arina-1,3 5-brizine

o
B dg
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HO' i o#
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Figure 1.1 The plausible pathwavs of atrazine degradation in the soil of conventional tillage
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Microbiological studies

In Rabi 2014-15, tillage practice ZT + R- ZT -ZT + R
registered the maximum amount of diazotrophs, nitrite
oxidizers and P-solubilizers (74 4.7 and 6.6 log cfu/g soil,
respectively). In Kharif 2015, tillage practice ZT + R-ZT-7T
+Rand ZT + R- ZT + R- ZT + R received more diazotrophs
population (7.7 log cfu/g soil). Higher nitrite oxidizers
registered (5.5 log cfu/ g soil) in ZT + R- ZT -ZT + K. While
more P-solubilizers (5.9 log cfu/g soil) were observed in
tillage practice ZT-ZT+ R-ZT+ R,
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cropping system under conservation agriculture
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Major weed flora were: Echinochlon colona, Dinebra
retroflexa, Cyperus irta, Eclipta alba, Phyllanthus niruri and
Physalis mininm. ZT+CR - ZT+MR - 2T+Msr reduced the
weed dry weight and significantly enhanced the yield of
maize (544 t/ha) over the conventional tillage, Weed
management practices significantly reduced the weed
density and dry biomass accumulation as compared to un-
weeded situation, Pre-emergence application of atrazine
+ pendimethalin (500 g + 500 g/ha) fi HW at 25 DAS
managed the weeds more efficiently and vielded maximum
(312t hay,

arferst 1.3 y—uRwsvo 3 gafa Euaar gaue &1 @IUaaR 3R 9646 $ 909 R u9d
Table1.3 Influence of tillage and integrated weed managementon weeds and performance of maize

Treatment (. /407) ar (/M) | (e/R) (e /8)

Weed density Weed dry weight Grain vield Stover

E—Wﬁﬂﬂw i aaim gEee Tillage and residue management

IR~ TR 9 . 5.6 3,89 .72

CT-CT (58.1) (31.9)

e | B LT 2 5.0 4.67 T.76

CT-ZT-ZT (51.7) (25.4)

T AT HEATH T T R S _ 4.0 511 THT

LT+ GR-ZT - ZT4HMsR (45.5) (24.9

DR R R R L T : 49 518 £.00

ZT-ZT+MR - ZT+MsR (47.2) 24.6)

YA — AN A : 48 544 822

ET+GR - ZT+MR. - ZT+Masr (41.0} (23.1)

7ol T 1 (H=0.05) 0.77 128 0.83 0.65

LSD (P=0.05)

TREAa gaeF Weed management

TR USRI 500 TT4+500 @1/ 2 (E) 4.7 5.07 151

—eEaT eHEleatT 100 R (41.9) (22.9)

Atrazing + pendimethalin 500 g + 500 g'ha (PE} /B

tembotrion 100 gha

wETfo--IuE e feE s00 TAS00 W/ R (M) : 6.4 438 7.66

Atenzine + pendimethalin 500 g + 500 g/ha (PE) 224 (.6

2,4-D 500 g'ha (PoE)

werfor+udimeter soo ar+500 1/ R (6E) : 3.6 5.12 856

Atvazine + pendimethalin 500 g + 500 g/ha (PE) fb 1 (44.3) (13.4)

HW at 25 DAS

e wfea () - 6.4 3.67 .50

Unweeded conteol (63.8) (42.00

et T @ (G=008) 0.75 0.42 0.63

LSD (P=0.05)

N =T W, =TT A A = SEE R SEE A= s, = f ol MES9T e

* EETAART & W (x+1.5) § oiEkE w8 9w e f

* Woeed data subjected to ¥{x+(.5) transformation, original values are in parentheses

(15)
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Microbiological studies

Maximum amount of bacteria (7.8 log cfu/ g soil),
diazotrophs (7.2 log cfu/g seil), dehydrogenase activity
(38.0 pg TPF/ g soil /24 hr) were observed in soils of ZT+R -
ZT+#R - ZT+R treatment. Higher amount of fungi (5.4 log
ciu/g soil) and nitrite oxidiser (b6 log cfu/g soil) and P
solubilizers (4.7 log cfu/g soil) were found in ZT+R - ZT-
ZT+R. Greater actinobacteria population was observed in
LT- ZT+R - ZT+R, followed by ZT+R - ZT+R - ZT+R.
Herbicidal treatments were not harmful to soil microbes and

enzymes (Table1.3).

L1100
greengram cropping system under conservation

Weed and nitrogen management in rice-wheat-

agriculture

Dominant weed flota in rice were; Echinechion
colord, Dinbera retroflexn, Physalis minima, Censulia axillaris
and Cyperus irin. Integrated weed management (Seshairio
co-culture + pendimethalin 1000 g/ ha 2, 4-D at 25-30 DAS
fo HW at 45 DAS) reduced the weed dry weight in rice as
compared with unweeded check. ZT+RR significantly
enhanced number of panicles, panicle length and grain yvield
over conventional tillage with residue burning (Table 1.4).

aiferat 1.4 s—afvervor, a@es geeE, T W el ERUar gaUE 61 a1E &) 999 98 J4E
Tablel4 Yield attributes and grain yield of rice as influenced by tillage and residue management, N-levels and weed
management
AR aifeat @ we | anaal a1 & /ard) 100 &1 &1 WIR | STl avol
Treatment fE, /") dard (@) {H.) (o) (ea/2)
Panicles Panicle length Graing/ 1000 ~grain Grain vield
{no.m’) {cm) panicle {no,) weight (g) (t fha)
iR S STy wauA Tilege and residue management
I HHTTY ST 319.6 233 130.2 25.3 4.22%
ZTHRR
I +FFI AT 2916 228 123.5 5.0 3447
£T+RB
A3 HH il66 223 126.3 25.0 421%
CT+RI
-39 GIEATd 304.6 220 123.7 250 3947
CT+RB
Udt g = (=005} 7.1 0.5 NS NS 0.31
LSD (P=0.05)
Table 1.4 cond. ...
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AR aiferay @1 dem | Aveal @ aE /el 100 21 @1 W] & 90w
Treatment (4. /07 darg () (.} (am™) (E/2)
Panicles Panicle length Girains/ 100 ~grain Corain vield
{no.Jm') {em) panicle {no.} weight (g) (t /ha)
w1 7 N levels
100 WaEE M 21 30001 224 124.7 25.0 385
100%, BOMN
125 witEm o & o 3161 227 127.1 252 395
| 25% RDN
e HLEL (dh=0.05) NS NS NS NS NS
LSD {P=0.05)
W waes Weed management
e ¥ i ) 21.8 1219 245 3087
Unweeded Check
A 100 W, (fg) redt 315.1 2.8 126.1 25.2 419"
fremmRdes-aizas 25 1 /8,
(25 Eew)
Pendimethalin 1000 g (PE) /b
Bispyribac-Na 25 g/ha (@ 25 DAS
Hftfrn #-wer + e 337.0 230 129.6 25,6 444
1000 1. (§E). oedt 2.4— (25 o)
ol gem AT (a5 Shoer)
Sesbania co-culture + Pendimethalin
1000 g (PE) /b 2,4-D) a1 25 DAS /b HW
at 45 DAS
U 06 2 (f=005) 83 0.39 2.7 0.5 0.19
L5D (P=0.05)

=T g R =T was; SRdr=ades A St amn

1.2 wEd dalo amenRa @ugar udes
da-{ld
125  wrards—ag wae worrell 3 wedaan yaas
ad-Tsl & wegdaar aielidm vd sud
FTEHAT IR T ®lfed 9o1a
HaEE-TE uell # wweiil @ R
IR @ YT ST B U UENT 2014 @i F 9
a1 Fae) @ 2015 # ) R v |

g (¥, 2014—15)

T WA W WEE L (40.2%), TRTTeieaT
u. (209%), fferar demw (18.1%), #Fwrn e<igaer
(16.9%), wd @Farageay avaltae (3g%) 9@ |
ordifdfem— e 2 FerE, 99 + amgeeriEa—
g, ST + AEEeREE ® SuEr 4
AT GRUTAN ¥sh e gl o | beEirEeiEE e
4 WF & A @6 SUER H R B U " 90
ur g¢ (aiferst 1.5) 1

diadia (wdin, 2015)

T HEA 4 ﬂ?ﬁ:jmﬂ?ﬁm a;m[@sxg.
NI Gfgener, (38%), TigeerT Aw (92%)
FTE A (ﬂﬂm, wIgue SR (2.6% ,ggafi%

e o M O 14

1.2 System-based approach to weed
management

1.25  Long-term effect of weed management practices
on weed dynamics and crop productivity in
sovbean-wheat cropping system
A field experiment was initiated during Kharif

season of 2014 in sovbean-wheal cropping system to study

the effect of pre- and post-emergence herbicides on weeds
and crop yields. The experiment was continued during

2014-15.

Wheat (Rabr, 2014-15)

The major weed flora comprised of Cyperus sp.
{40.2%), Paspalidivm sp. (20.9%), Vice setive (18.1%),
Medicago denticnlata (16.9%) and Convolvulus arvensis (3.9%).
Application of pendimethalin 750 g/ha PE fb 1 HW 40 DAS,
2 HW 20 & 40 DAS, mesosulfuron + iodosulfuron (12+2.4)
400 g/ha 25 DAS 1 1 HW 40 DAS, pendimethalin 730 g/ha
PE fr mesosulfuron + iodosulfuron (12+2.4) 400 g/ha 25
DAS reduced the weed dry biomass significantly.

All treatments except pendimethalin alone (3.58
t/ha) and unweeded control (3.64 t/ha) produced higher
and equal grain vields (5.03-6.58 t/ha) (Table 1.5).

Sovbean (Kharif, 20015)

Major weed flora observed was Echinochlon colona
{45.1%), Euphorbia gemiculata (381%), Plollantfis nivari
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& FeuTaddl W) WA
Table1l5  Effect of treatments on weed dry biomass at 60 DAS, and grain yield in wheat {Rabi, 2014-15) and soybean
{Kharif, 2015)
wERarel # CRIEC T
aER CIETNCTE: & (e /8)
Treatments Weed dry biomass Grain yield
(g/m?) {t/ha)
iy wiardi= g wtardia g | e
Wheat Soybean Wheat Sovbean Wheat | Soybean
TRiaeier 750 UL/ t=ETReer 750 1./ B, 61(375) | 9.6(925) 358 038
Pendimethalin 750 g/ ha PE Pendimethalin 750 g/ ha PE
TRSitE e 750 W/ - t=EifRdrfaa 750 /2 - 1729 | 36(126) | 593 0.86
Uil GBI (1242.4) | FIUGNR 100 T/ R
200 70/8. 25 fEA W 20 i W

Pendimethalin 750 g/ha PE fi Pendimethalin 750 g/ha PE fb

Mesosulfuron + iodosulfuron imazethapyr 100 g/ha 20 DAS

(12+2.4) 400 g/ ha 25 DAS

w=gifefe 7s0 UL /8. - gegifadifem 750 On /8 - 1 femE | 07 (00) | 4.5(19.6) B13 072
1 e oA w 1 e 40 R W

Pendimethalin 750 g/ha PE fb | Pendimethalin 750 g/ha PE fi 1

1 HW 40 DAS HW 40 DAS

U=difadferT 750 UL /R Y, | AETepORA 500 W /B 9N, 54(316) | 11L7(1376) | 556 0.41
Pendimethalin 750 3/ ha PE Metribuzin 500 g/ha PE

uwdifaerfer 750 /R - *ftaraia 500 T /B - 3087 | 29(81) 5.03 0.78
il 4GSR (12+2.4) | FelmamR 100 71/ 8. 20 237

qo0m, /8 25 fam o= L

Pendimethalin 750 g/ha PE fi | Metribuzin 500 g/ ha PE fb
Mesosulfuron + iodosulluron imazethapyr 100 g /ha 20 DAS
(1242 4) 400 g/ ha 25 DAS

ieifaafEE 7e0 L/ E - - 500 /% -1 FrER 1 | 07(00) | 97933 5.78 080
1 fard 4 A

Pendimethalin 750 g/ha PE fb | Metribuzin 500 g/ha PE fb 1 HW

1 HW 40 DAS 40 DAS

Il +HTEERIETYN (12+2.4) | SRR 100 WL/ E 20 [3 23(56) | 63(392) 5.96 078
00T /8 25 A L

Mi=osulfuron + iodosulfuron Imm‘thﬂ!-’j' r 100 gﬂm 20 DAS
(12+2.4) 400 g/ ha 25 DAS

il +aTg et G 100 UL/, 20 [B1 | 09(0.6) | Z1(38) | 638 (.88
(2294002 25 m-1fPfedafmm

w-1 P wo R w Imazethapyr 100 g/ha 20 DAS fb

Mesosulfuron + jodosulfuron 1HW 40 DAS

(12+2.4) 400 g/ ha 25 DAS fb 1

HW 40 DAS

e o @ Riged |2FeR oW RT@EEs | 0700 | 3189 6.45 107
% 415 q

2HW 20 & 40 DAS 2HW 20 & 40 DAS

R g AR g 68 (A7 7) | 173(2974) | 364 017
Unweeded Control Unweeded Control

T+ .60 057 051 0.07
SEm+

v v S, (9=0.05) 179 287 1.51 0.17
LSD (P=0.05)

“TYRAANT @ A V(x+0.5) § oitaliT wrew & g9 s st #)

“Weed data subjected to ¥{x+(.5) transformation, original values are in parentheses




FTHGTT ey - 1

Research Programme -1

TN A
Unweesded

T | gHER— R, S -g AR &
FUHR ¥ WA SRUTar wee ud gss gered urn
e B WA @ WEwa 999 Ui 88 | A s
BHE A A g & USIY ¥ 999 H HHERgS: A
TR M |
1.26 WA YUITAT—3MENRT aw-el 0 W $
A W EWRYaER ydEA
A @ G § ENgTa O it w5 § wem
sidad] woE B SN EXgaaN &1 wEud @ e
WHTT & | SHeTd 99 2013 B W W H UF 9O I
fara ey foraas aferta A= aidad! B! & Svgaar
e B IMwer faar T |

Wl (2014—15)

g Hran § amm & e # mvuaart | e
Afgwrr  efegerer  revelleyd,  aFONETE  gewd
BITHAT YTIvET, aneevaaeNT wfyfarg B derEar
wiFEw anvai~re genie urd | wanr | o Ay $
Hew @ Saadl HHA o 9 HH & 4FTE § A
WIIRAR Ut T A1 6 EEEee 2.0 fF /€ & 9uER
& W o (aifaat 1.6) |

IJ|!.':.|.,|_.-

e ENIdN]  # geigeleeiar sl
T STH W, HISH S10an, STg=aT VeIvetawr, gwiaar
aifaerer, anecvTehe widfee anfy @ ) Rfs
SUENI & EeUaar] @) 9En gd eh usel oy we
HEE = uran a (aiferst 1.8) |

[2015)

SRR 750 WL /B — FAMGATOER 100 UL E 20 RN R
Pendimethalin 750 g b imazethapyr 100 g/ha 20 DAS

(9.2%), Commeling benghalensis (4.1%), Cyperus irin (2.6%).
Alternanthera sessilis, Dincbra sp., Convolonlus arvensis were
in less numbers. Application of imazethapyr 2 1 HW, and
pendimethalin 750 g fb imazethapyr 100 g/ha resulted in
lowest weed population and weed dry weight, and seed
vield of 0.88 and 0.86 t/ha, respectively. The soybean yvields
were in general low due to severe infestation of yellow
mosaic virus at seed filling till harvest stage,

1.26 Cropping system approach for weed

management in mango orchard

A field experiment was initiated in rainy season
2013 to evaluate various intercrops in sequence for weed
suppression in mango orchard.

The major weed flora :il!'l.Fl.‘.“.‘i-l‘i.l'lE the mango orchard
was Moedicage denbiculata, Paspalidium sp., Chenopodinm
ilbrin, Alternanthera sessilis, Vicia sativa, Sonchus aroensts etc,
Intercrop of field pea reduced the weed population and
weed dry biomass and it was comparable with the
application of glyphosate 2.0 kg /ha (Table 1.6),

Summer (2015)

The major weed flora infesting the mango orchard
was Echimochloa coloma, Pespalidium sp., Cyperus ivia, Dinetrra
retraflexa, Enphorbia geniculala, Alternanifiera sessilis, ete. The
treatments were non-significant with respect to weed
density and dry biomass (Table 1.6).
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Tablel.6 Effectoftreatments on weed density and weed dry biomass at 60 DAS in mango orchard

GUE S weygar] ®1 e /W @qAaR &1 HI=T
Treatment Weed density (no/m?3) (. /4.
Weed dry biomass (g/m?)
W1, 201415 fysrarer 2015 | ), 2014-15 freara 2015
Winter, 2014-15 Summer, 2015 Winter, 2014-15 Summer, 2015

a1 (7)) ()
Sesbania(R)-pea(W)-cowpea (5) 8.3 (72.0) 9.5 (97.0) 11.2 (129.3) 108 (119.2)
s ()" ()
Sunnhemp(R)-poa(W)-greengram (5) 9.5 (91.0) 10.7 (114.5) 10.3 {108.0) 121 {153.5)
A (3)—Hee)—Zar (i) : - T
Soybean(R}-vea{W)aesbania (5 6.9 (485) 12.3 (153.0) 91 (85.0) 12.3 {154.7)
AR e )—w (1) = =
Sorghum(R}-pea(W)-sunnhemp {5) 127 (162.0) 10,1 {102.5) b.7 (45.1) 14.7 (223.8)
TAEEHE 20 o sow @
Glyphosate 2.0 kg/ ha {R-‘E 5) ) 106 (121.0) 11.3 (128.5) R.9 (BO.0) 14.1 (200.3)
LERRREILE. Sl 29.0 (874.0) 131 (1755) 133 (179.2) 20,0 (403.0)
Unweeded
SRR .
o 278 .58 0.95 216
e, 6. E, (f1=0.05) 101 NS 346 NS
LSD (P={1.05)

d — 9ueE, 1 - W U - e R rainy season; W-winter season; S-summer season

» TRTEAT # A Vixeos) ¥ wRafie wew 8 0w wwm afee 3

* Weed data subjected to "\:I[x-HJ.E'I transtormation, original values are in parentheses

1.3 yHTdl WIUadR UdES a@siel @
ANy W STqred ®INGl 1 SUATT ST W
gfx

1.3.10 YEoPEl B | @IYaaR ydeE

W 201415 ¥ WA (FAgEgE 41) §
fafi=1 sl @ avaaar 9w v 9 B U
i fEar T W ¥ wevefeuH ErEear ud
FTFEvHe T EIIER T T | USHE e 750 1.
/B, UrEmfafem 4+ seluER g0 WL/E,
godtaeifaa— fageratein,  dedigeifeom +
EHTTIRR—faTEhi, sfefirerha—faETe
T TAT | @A I Tl # 99 w0 | 6 g
# g o {6 9 aw A & aver o | e @
Fua geEtgeffaa,  arsdHiwaT I A,
quEe e —fdaaarniy, e Aaerarsig
g 51 A e d st vd wEe A § g TE
(enfer®r 1.7 )1

1.3 Improving input use efficiency through
efficient weed management

1.3.10 Weed management in sunflower

A field experiment on sunflower (KBSH 41) was
conducted during Rabi 2014-15 with 9 treatments to
compare different herbicides for weed control. Paspalidium
sp, Dinebra vetroflexa and Allernanthera sessilis were the major
weeds present in the crop field. Application of
pendimethalin 750 g/ha PE, pendimethalin + imazethapyr
200 g/ ha PE, pendimethalin 750 g/ ha fb quizalofop —p-ethyl
50 g/ha, pendimethalin + imazethapyr 900 g/ha PE fb
quizalofop —p-ethyl 50 g/ha, oxvlluorfen 150 g/ha PE b
quizalofop —p-ethyl 50 g/ha were equally effective in
reducing weed dry biomass as compared te 2 hand
weeding. The seed vield of sunflower was comparable with
application of pendimethalin 750 g/ha PE, oxyfluorfen
150 g/ ha PE, pendimethalin 750 g/ ha fb quizalofop -p-cthyl
50 g/ ha, oxyfluorfen 150 g/ha PE  fir quizalofop —p-ethyl
50 g/ ha and 2 hand weeding (Table 1.7),
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Table 1.7 Effect of weed management practices on weeds and sunflower vield (Rabi 2014-15)

*omo WA | el o) g | SerEaT
SuER @ wem /A | oA () (e1/8)
Treatment *Weed density “Weed dry biomass Seed yield
(no,/m’) {/m’) {t/ha)
gEifagfEE 750 WL/ E 5.7 (343 6.9 (50.%) 180
Pendimethalin 750 ¢/ ha PE
o=difffem + SRR g0 WA B 5.5 (31.3) 47 (227) 1.49
Pendimethalin + imazethapyr 900 g/ha PE
siffieivg= 150 W/, 8.9 (81.6 ) 106 (123.0) 179
Oreyfluorfen 150 g/ ha PE
FaEramrasiT 50 T /8 7.1 (52.0) B5(75.2) 1.20
Cuiizalofop 50 g/ha POE
quEidfEE 750 L/ B - FEATETETY S0 SR 7.3 (62.6) 43 (22.4) 1.86
Pendimethalin 750 g/ ha I quizalofop -p-ethy] 50 g/ ha
gedifaefem + gurAaae opo W1,/ 8 -FeaTETeiT S0 UL A E 7.6 (68.00) 41(19.3) 1.56
Pendimethalin + imazethapyr %0 g/ ha PE fb quizalofop —p-ethyl 50 g/ ha
HATEIANEA 150 T,/ E— TTATATHT 50 T S E 9.6 (94.3) 6.9 (53.7) 182
Oxeyfluorfen 150 g/ha PE f quizalofop <p-ethyl 50 g/ha
2fFEE o g a0 AR w 5.4(33.3) 41(18.2) 1.95
2 hand weeding 20 & 40 DAS
HRIEETY 9.7 (107.0) 9.9 (105.1) 1.02
Unweeded control
THEUA L 2.05 1.32 0.22
SEmz
ve ue & (f1=0.05) NS 3.96 0.65
LSD (P=0.05)

¢ muar @ He V(x+0.5) § oRaffa wrew § go wen sfea #)

* Weed data subjected to '\l'{:~:+i'l.5] transformation, original values are in parentheses
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Weed dynamics and management under the regime of climate change and herbicide resistance

qEigEE aiRa Hieel @ @
HIT—HT © HHA SEHEEE I qaae #
syt afE e auf & des 4 oRads & @ # | dowe
3R A SEanaEss A oReade (Siearyg aRed-eien)
W HRO] WRUGAN @ wiEe 9T HEcaqyl Houel 3N e
AT B ) e # | weaar e, waee, gl
BT 3R wataner & 317 Od B @ [Aee ufafdans
¥ W91 EeTadR &+ & H wifad # G6d € | U
g o g % aEee W, Soarg oReEdE &
HHA—EadE el U% 219 9rel T9Tal BT 3T a9 St
TE U ogd FE e TE § | St aur
U B a9 9 w1 ‘nﬁﬁﬂﬁﬁﬁirﬁm’f%gﬁﬂqﬁ afte
wegfer IugnT & gty FNaY 999 S99 & SN0
2 6 M BT 70|40 G R e 5 413 1 e e o 1
Hadl! & | e wrerary uRadereiierdl & wRor ERuaary @
FET AN EUTAR ® A a1 iR Eear
e o) waE g ol vl Gy gEaE o @
féru v owplel METgea udE B W & | Wunan
A favemy oY EXugaNl & dr @ g 4
amrEw!, denfel, ol ofir Aifa Fefmel & R
Hﬂﬁ’fgﬂ‘f% | §°1 W01 TEgisil I ST v gy S
Serary gRaTHTEn @ aed SHa—aedaan
?Hiiliﬂ LE E‘-T-}f qrel gEral i WIOeERT § e &
foreg S0 B4 aTell UiaRIEEgT @1 §Hsl 08 $fgd e
TE |

Predictive models suggest unprecedented increase
in atmospheric CO, temperature and changes in
precipitation through time. Changes in temperature and
CO, are likely to have significant direct and indirect effects
(climatic variability ) on weeds. Weed growth, reproduction,
competitive ability and responses to environmental stresses
may affect weed management. Despite being a potential
threat, impact of climate change on crop-weed interaction
with changing climate is poorly understood. Greater genetic
variability and/or sustained selection pressures due to
repeated and excessive use of herbicides especially those
with similar sites of action may lead to herbicide resistance
in weeds. Thus, understanding behaviour of weeds and
developrment of herbicide resistance under climate change
regime seems to be an urgent need for the development of
effective and sustainable weed management strategies,
Weed risk analysis and weed identification are crucial for
the seed producers, scientists, farmers and policymakers.
Keeping in view these aspects, the research programme has
been focused on understanding crop-weed interaction and
development of herbicide resistance in weeds under the
regime of climate change.

21 wrerary ufads @ weae 211
TN 3T,
FITHFTE ST S
it et @ owEma
Effect of climate change on
crop-weed interactions,

T

It FH-SBMEEEE N TEE T TE 1d Helvd
= 118 O M| 1 = B e 2 o |

Effect of elevated CO, and temperature on
physiological, binchemical and molecular aspects
in wheat and Phalarizs minor

e i Bhumesh Kumar
A ER Meenal Rathore
e Raghwendra Singh

herbicide elﬁc..u'}' and 212 §

EA-SEaTRTEE U4 Aanwe W

1L #¥ e 919 Meenal Rathore

bioagents

TR €T 9 T
Effect of elevated OO, and temperature on rice and
weedy rice

9 TR Bhumesh Kumar
W e Raghwendra Singh

5 B E e B e e e )
EEEE # WE &9 % gE veed # Bamfee o
PLIC]

Effect of elevated OO, and temperature on activity of
s0il enzyvmes in rhizosphere of wheat and dominant
weeds

W, WRES . Sarathambal
Y9 FHR Bhumesh Kumar

214

TOH S-S E U a0 B Eeie Agey &
famg FoR TR ® WA 0% T4

Effect of elevated CO, and temperature on efficacy of
sulfosulfuron against P, minor

A AR Bhumesh Kumar
TEd e Raghwendma Singh
#it= ¥t Mieenal Rathore

2
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i & 9 gall 9 A & ok, 2x 3 3k

T W 2,48 WETEE Ut & At @ g
W wrarAre weEereee @ fafi

24-D tolerance status in broadleaf Rabi weed plants
raised from seeds obtained from x, 2x and 3x tolerant
plant of 20014 Rahi

A& urvdn DK, Pandey

223

frmarmiids HifEgn «, 2% U9 4x T

ETTEATA T
i % uREl | owrg don 9 oS T el

AT WS o i

Bispyribac sodium telerance status in Eclimachilor spp.
raised from seeds obtained from x, 2x and 4x tolerant
plants

. gy DK, Pandey

224

g Wi i wiv-201s % R QETEER
s i Raf

Butachlor tolerance stabus in Echinachilon spp. (second
vear repetition) during 2005 Khaerif

. U DK, Pandey

EECR (e il |
e & B aawt
Fremas g vy s
Frgerym

Developrment of weed seed
identification teols and
weed risk analysis

2.3

231

TN g GEE dumet & famre

Development of weed seed identification tools

A Bhumesh Kumar

T Meenal Rathore
T[T B Subhash Chander
fammr =8 Tl Vikas C. Tyagi

232

s o gl @ Haew, P i pehe
Collection, characterization and documentation of
weeds of India

™ W Subhash Chander
fawre @78 @l Vikes C, Tyagi
39 W Bhumesh Kumar

24 oy 241 gl 1 oferd @ a3 W &, g DK Pandey
Other experiments ERGEERAE N # gEE
Demonstration of herbicidal activity of Partheniune
leaf allelochemical crude
242 U @4 @ & fau ofEe aee o mea ufiees (€9 TSy DK Pandey
# dra W w0
Evaluation of seed storage in a liquid preparation at
ambient temperature over a long period
21 Weapy vYRads & wHd @YgadR 2.1 Effect of climate change on crop-weed
sigfemall, el waasiRar v aa interactions, herbicide efficacy and bioagents
Pra=at vy 211 Effect of elevated CO, and temperature on

1.

physiological, binchemical and molecular aspects

Uod HAA-SRATIUES X I B VY
vg 7 wgev # wiid@, ofa wwafiet g
anTfaa ayaven &1 U

T Ud B FiEgev § 9ta HE-SETEIES
(550 + 50 idius) 2 3= aoEr (0w + 3.0 +os f2h
Hicwaw) & w1 &1 e ol 2 O (3SR 9
o T | 7, (ST Seg,—273) T SEIE Uiy ® alara
arar AT 9 sTEAY o) Heen &Y 15 WA T
T | SF wontemt & ot @ oRaw & Rufy, 9=
PHEA-SEAIES, 9 o9 N 9Td  ®la-

inwheat and I, minor

Effect of elevated CO, (550 + 50 ppm) and elevated
temperature (ambient + 3.0 £ 0.5°C) on wheat and weed (P,
minor) was studied in open top chambers {OTCs). Wheat
(GW-273) was sown [ollowing recommended practices.
Population of P, minor was maintained at 15 plants/m’,
Plants of both the species were exposed to ambient
conditions, elevated €O, elevated temperature, and
elevated CO, + elevated temperature from emergence to

@)
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BEATHIEE + 9w OmHE § 99Hd 9§ oee sl
URIFEl T T AT | 90 Fle-SRaaaEs SuaR
Fad foq & Wi fEm T o, sEfE S arme SyE
24 EUE T T AT | SYEN © 30 & 60 feA & A
faEtRl @ Soettad far 74T or | waeT @ g et
w1 A R &

TR & - B AEAy o 9 gfg wof
wafda argAved wHT-SEAFESE @ HHRAS
AT UBl, Blefifh 9w dHE aide A1 95 drde-

BEATTAGE © WA 9 18 9 g vd e u e
W US1, Wdidh §9 o¥E ®I $Ig Ulcrde WA B, ATV

O 8l oWl 1| TE U 6. HE 1 Gl (@6l &
IgHd) TR T AI9HF Abel A1 3w S SEATEEES
& AT &1 Yo Hecyo! FETE S T |

Elev. CO.
Elev. Temp.

Elev. Temp.

Elev. CO,

Control

i i Wheat

physiological maturity of wheat. Elevated CO, treatment
was given only during ],'lhq;lnp-erind while treatment of
clevated temperature was maintained throughout 24 h.
Observations were noted at 30 and 60 days after treatment
(DAT), Salient findings of the experiment are given below.

Enrichment of atmospheric CO, had a positive effect
on overall growth of wheat as well as P, minor plants,
however, elevated temperature alone or in combination of
clevated CO, had adverse effect on growth and
development of wheat, but, no such adverse effect was
noticed in case of P. minor. A marked effect of high
temperature alone or in combination of elevated CO, was
observed on phenology (emergence of panicles) in wheat as
well as P. minor,

Control Elev. CO, Elev. Temp.

Elev. Tem p

FAVT WETC Phalaris minor

T TR SEaags U oA & T T B A @ dhe M e W mea

Effect of elevated CO; and temperature on growth and development of wheat and P, setner

wWrfdes w0 § 1 Frgse | UdTy Hesne 6 e
5T &1 g1 amEvenal o (ga1E % 30 AR 60 & a®) T
& ger ¥ wfes i T | e Fe—srganadse oW
e 3R %, AV H S S STaveIn UN Wt WEeye @
a2 4 gfa ast )l | ol gl AR T A R e
weeryor 99 &% | T A @ and B, ereild gu Wee 9 P
i o e e B e B s e B Bt 6 B e
IR T TIYAE @ WA & I GHT Aoy oy 95
AT @ uftre yea # @ @A o @ T | T8 el
% HrEgEY B A § 95 SdE-2RaeEEe & S 9
ArAEA R AT & g ° 1 g9 #1740, seifE
aeg 199 W EFT gaadt ¥ 3R sF 8 amenaf |
faema sae fawia wira &= faa |

FeE ATE OY A B ST S99 H Ua Aeedqo
FAT (19.9 WItTETT) B9 @ AT | SHG (U, S0 BEE—-
BIATFAISE U TE ) 3T Iua H 18.6 uftrerd of gd |
ﬂﬁ:ﬁmﬂmwmwaﬂswﬁﬂﬁmﬁ
Itg FEA—SLAGIES | [P BG aF (e fHa

Inherently, P. minor showed higher rate of
photosyrithesis as compared to wheat at both the sampling
stages (30 and 60 DAT). At elevated CO,, an increase in the
rate of photosynthesis was observed irrespective growth
stage and species. On the other hand, at elevated
temperature, rate of photosynthesis decreased in wheal,
however, no such decrease was observed in P, minor, At
elevated temperature in combination of elevated CO,
adverse effect on photosynthesis was substantiated by high
atmospheric CO, concentration. Elevated €O, led to a
decrease in stomatal conductance and rate of transpiration
in wheat as well as P, minor, however, reverse was true at
elevated temperature in both the species irrespective of
growth stage.

A considerable decrease (19.9%) in grain yield of
wheat was recorded at elevated temperature, however, at
elevated CO, grain yield of wheat was increased by 18.6%,
Adverse effect of elevated temperature on grain yield of
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TTEATAIGS BT TUUTT HaS diftrTer § fFar T watE
q¢ g3 T @t 24 He Pt e ma ) gfE sk e
& faftr= AFS w9 Ot @ s, e e o @
TTEA, W @ FwE s ward e g wmoaudE
TS| & A AN WYTT A § AT Pl 59l (Bl
T e iRl @t ¥ oo g
FA—SHATNES, ¢ g9 aFE, i gF & wyE
w4rg H 75 el W i am iR awwaie ae &
WEl @ oIS W OFE WS TS | gEN SN 4%l 5%
HTEA-SEAEEE AR 9 g aUHE & W §9E
T W W IR STEl U @ OTS 9 @rars | gly s
TE | a1 §¥ PH—eEAaTEgs N 93 & arE & Wy
U Ggad WIE & g1 120 B W anuaaie ae &
waTdl R W | i wen Hie g &R wel |
H gfy urd 0| gy aRfefel $ G- e
UM B Gl d g6 g T G wae | fee
we § e ard g | Sudie aerae O e den 2
ff oA W wEon 58 AR amens (@=
HH-gEAEE + 95 a9EE) § Sftee a9 s
TIIAANIE G U STl 7 BT Webd! & | T Wt
femn wen sk ol 9 wnd 9 wafde w9 4 oRaim
B E|

213 S wida-Srdaranigs vl A & 0 vl
WA WAl ® W &9 & gar gurgal @
Forerefreran ue araw

Fea FHE—STEATEAES (550 + 50 drdiyn) afw
Teg TaEE (AR + 3.0 + 0.5 FE HEiEH) & T,
B, WETV T SiTell O b 0TS & H i o arel Ha
UATZHl @ aeae sl 2 e (e ) # B o
a1 T 9 fareiiem &1 sem—aEn el § a8
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wheat was neutralized to some extent by elevated CO. as
decrease was observed only 9.34%. Similarly, test weight
(1000-grains weight) was also less when plants were
exposed to either elevated temperature alone or in
combination with elevated CO,, and may be contributing
factor for observed grain yield loss at elevated temperature,

21.2 Effect of elevated CO, and temperature on rice and

weedy rice

Effect of elevated CO (350 + 50 ppm) and elevated
temperature (ambient + 3.0 £ (L5 °C) on rice, wild rice and
weedy rice was studied in open top chambers. All the three
species were sown as direct seeded with recommended
package of practices. Elevated CO, treatment was given only
during photoperiod while treatment of elevated
temperature was maintained throughout 24 h. Effect of the
above factors individually and in combination was
observed on different growth and development parameters
i.e, plant height, tiller number, root length, root volume, root
length and number of effective tillers were documented. At
75 DAS, a decrease in root length in cultivated rice and
weedy rice at elevated CO,, elevated temperature, and
combination of elevated CO, and temperature as compared
to that under ambient condition. On the other hand, an
increase in root length was observed in wild rice at elevated
C0 alone and in combination with elevated temperature,
Similarly, effective number of tillers at 120 DAS decreased in
weedy rice and increased in wild rice and cultivated rice
under conditions of elevated CO, alone and in combination
with elevated temperature. However, at elevated
temperature, number of tillers decreased in wild rice also as
compared to ambient as well as other treatments. Results of
the study also suggest that under changing climatic
conditions {elevated CO, + elevated temperature), wild rice
may dominate cultivated as well as weedy rice as indicated
by number of effective tillers and root length.

213 Effect of elevated CO, and temperature on activity

of soil enzymes in rhizosphere of wheat and
dominant weeds

Effect of elevated CO, (550 £ 50 ppm) and elevated

temperature {ambient + 3.0 = 0.5 "C) on activity of soil
enzymes of rhizosphere of wheat and weeds (P. minor and
Avena [wdovicieng) was studied in open top chambers
(OTCs). Sail samples were collected from the OTCs at
physiological maturity stage. Activity of soil enzymes was

@)
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analyzed in the soil samples collected from rhizosphere of
individual plant species under different treatments and the
results obtained are given in Table 2.1, At elevated CO,,
FDA hydrolysis rates were higher in P minor and A,
ludoviciana, However, at elevated temperature, FDA
hvdralysis rate was lower in I*. minor as compared to that at
ambient condition. Similarly, dehydrogenase activity was
higher in case of P, miner and A, ludoviciana at elevated CO,
as compared to that in ambient condition. Urease is a key
enzyme involved in hydrolysis of urea to ammonia, Higher
activity of urease was recorded in A, lndoriciana at elevated
CO, + elevated temperature as compared to other
treatments. Results of the experiment suggest that changes
in climatic factors (CO. and temperature) may affect the
activity of soil engymes in species- and treatment- specific
Manmer,

WHABT 2.1 Toa FTo-—STLTTAGS S ATHH BT 551 Yongat @ fareiierar v warg

Table2.1 Effectof elevated CO, and temperature on activity of soil enzymes

a1 yurgal @) Rearsfiem e,/ EERIAT 1ed e Treatments
Activity of soil enzymes Crop/weed yftasft | 9wa - | geq g | 909 FHA—
Ambient | SIANNTES | Flevated | SEATTAIES +
Elevated CO, | temperature | @ @101+
Elevated CD+
elevated
temperature
?@ﬁm BEUfeE Wﬁ}“ = & Wheat 18.gbcd 215b 15.2def 15.6cef
NI e /I ; 4 t
Fluorescein diacetate hydrolysis rate i i L oo 2065 123 T
g fluorescein/ g,/ h) WAl W A, ludoviciana 146 26.53 1.5t 14.6¢f
# od od o i |
ot/ 24teT) ‘ % A P miner 2434d 3594 23 64 28 7hed
Rehydragennse {ig TFE) 5/ 24h) TR AE A ludoicina amgod 3agab oy mdpg 31 5abc
IR (REHAE NH, /70 /24 He) T Wheat 25.9bed 31580 25,2¢d 30.67b¢
Urestie g NH./ 5./ 24h) @ =g P, minor 26,5 bed 2094 223 2154
Sl W A. ludoviciana 2460d 29 5abe 21,54 34,68
fitwrer i wfisnt & afe F g9 & | DMRT (p=0.05) g1 freammr & ua =em & i v uft | ot & g oF e e a8 &
i T T e e
Values represent mean of three replications and values followed by the same letter in each column are not significantly different from
each other as detected by DMET (p <[L0G)

g Hid - SIEATTHIGS A ATHA BT D
mgav & [AsE  wewluerEia @)
uTaa TR U 3T

TERMEEA & FAESING ® shE, o
B, Trgew & fawg ThEv e T | 8 agew & Ao #
el # avn s s suas awte ofds, g
FA-BEAFAES (550 + s0 drigm), SEE A

214

214 Effect of elevated CO, and temperature on

efficacy of sulfosulfuron against P minor

Efficacy of sulfosulfuron was tested against
P. minor in OTCs. Seeds of P. minor were sown in pots
and kept in OTCs for different treatments viz,
ambient, elevated CO, (350 £ 50 ppm), elevated
temperature (ambient + 3.0 + 0.5°C), and elevated
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CO, + elevated temperature, Recommended dose of
sulfosulfuron were spraved at 25 days after
emergence. Photographs were taken after 20 days of
herbicide application. At ambient condition,
sulfosulfuron was effective to kill 100% population of
P. minor. At elevated temperature, about 40%
population of the P. minor survived. Atelevated CO, +
elevated temperature, more than 60% plants survived.
Despite of growth inhibition, survived plants
produced viable seeds under both the treatments
(elevated temperature, elevated temperature +
elevated CQ). It can be inferred from the results that
efficacy of sulfosulfuron may be reduced with
predicted climate changes (elevated temperature and
elevated CO.), hence, weed management may be
affected adversely.

Elevated
temperature

m Elevated temperature
+ Elevated CO,

T FRA-SHAEEEE AN TUHE T TERECENA B GAEEIT W § g % fEens uee

Effect of elevated OO, and temperature on efficacy of sulfosulfuron against . minor

22 WUl &1 el ufoRlasar &
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221 Wg # agEiwieydia ufiwias @
411180 &1 YA
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122 Physiological and molecular basis of

herbicide resistance development in weeds
and evaluation of herbicide-tolerant crops

o)
-

Management of isoproturon-resistant biotypes of
" minorin wheat

A field experiment was conducted to evaluate the
efficacy of alternate herbicides for management of
isoproturon-resistant biotypes of P. minor in wheat. On the
basis of screening experiment conducted last vear, one

@)
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isoproturon-sensitive (IPU-sensitive and one isoproturon-
resistant (IPU-resistant) biotypes were selected.  Plants of
both the biotypes were grown in field alongwith wheat crop,
At 25 days after sowing, recommended dose of different
herbicides (isoproturon, clodinafop, sulfosulfuron, and
metsulfuron + iodosulfuron) were sprayved. Pendimethalin
was used 1 DAS as pre-emergence. All the above herbicides
showed more than 80% control of IPL-sensitive biotype of P,
mrimor at recommended dose (Figure 2.1) with good grain
yield of wheat (R0-95% more grain yield than weedy check),
However, [PU-resistant biotype of P, minor showed very
poor weed control efficiency against isoproturon (14%),
sulfosulfuron (52.3%) and clodinafop (53.7%) and gave poor
of grain yield of wheat. However, alternate herbicides viz.
metsulfuron+ iodosulfuron and pendimethalin provided
effective control of P. miner with more than 80% weed
control efficiency and suggesting that these herbicides are
effective in management of ITPU-resistant biotype of P. minor
with a good yield of wheat. Another pointemerged from the
study is that [PU-resistant biotypes have also developed
resistance against sulfosulfuron and clodinafop.
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w Fgseaian biotyge B
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fa 2. & # & ey & waes & forg R s & waa (s1) weoear P geen (@) 08 & g @ awa
Figure 2.1 Effect of different herbicides for management of P. minor in wheat.
(A) Weed control efficiency, (B} grain vield of wheat
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2,4-10 tolerance status in broadleaf Kalbi weed
plants raised from seeds obtained from x, 2x and 3«

tolerant plant

Herbicide 2,4-D tolerance status in broadleaf Rabi
weed plants raised from seeds obtained from x, 2x and 3x
tolerant plants of 2004 Rabi was irrespective of magnitude of
tolerance status of the parent plants. The results on
Euphorbia geniculata, Amaranthus viridis and Rumex denbatus
showed that there was no apparent gquantitative
relationship in the herbicide tolerance in subsequent

generation of the weeds.
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223 Bispyribac sodium tolerance status in Echinochion
sp. raised from seeds oblained from x, 2x and 4x

tolerant plants

Theexperimental resulls showed that the x, 2%, and
4x bispyribac tolerant lines did not necessarily show similar
tolerance in the next generation.

224 Butachlor tolerance status in Echinochlon spp.
(second year repetiion) during 2015 Kharif

Echinochlon crusgalli, Echinochloa colena and
Echinochlon  glabrescens lines showed emergence and
seedling growth in micro-plots at 2-10 kg/ha butachlor
confirming earlier results of resistance against the herbicide.

23 Development of weed seed identification
tools and weed risk analysis

231 Developmentof weed seed identification tools

Images of different weeds at different stages (i.e,
seeds, imbibed seeds, and their reproductive parts) have
been taken for the purpose to develop weed identification
software and weed atlas. Information regarding 100 weeds
hasbeen compiled for weed atlas.

232 Collection, characterization and documentation of
weeds of India

The weed plants were collected from different
locations (DWR campus and farmers field) and transplanted
in the weed cafeteria and later matured seeds were
harvested and stored at room tenvperature, Seeds of 130
weeds species (75 Kharif and 55 Rabi) were collected directly
from farmer's field of Jabalpur (Madhya Pradesh), Hisar
(Haryana), Ludhiana (Punjab), which belongs to 27 families
and 98 genera's. We are also preparing a National Weed
Herbarium, for the collected weed samples by drying and
poisoning the whole plant in solution of 2.0 g HgCl, in 1.0
liter of ethyl alcohol. After poisoning and proper drying, the
specimens were mounted on the herbarium sheet of 42 x 29
cm’ size. Herbarium for 40 weed species were prepared,
which belongs to 12 families and 29 genera's, Quality
photographs (30 Eabi and 45 Kharif weeds) were taken for
different parts of weeds such as inflorescence, flowers,
whole plant, seeds etc. Data on the phenological parameters
such as days to flowering, days to maturity (plot basis), and
seed potential (average of five plants) of the 15 Eabi weeds
were recorded and givenin Table 2.2,
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5. arreafas A Td SdvE drdiem it/ atern
No. Botanical Name Family DTF DTM Seeds/plant
1 | frifeas Ao A 72 133 3846
Clremopodivim ficifoltem Amaranthaceae

2 Wi atEnfime et &7 108 27728
Sonchus oleracens Asteraceae

3 G T a9 m 51481
Sorcliis asper Asteraceae

4 Ferptilers geremag el 94 19 1070
Cichorfum fritubisg Asteraceae

5 FEE WEEET THET 32 149 2241
Bidens pilosa Asleraceae

6 TR RevwTEen 72 129 507
Euphortin heteropimlln Euphorbiaceae

7 | A g el 85 126 578
Medicago polymorpha Fabaceae

5 ST AT i 74 113 199
Lytarus aphiaca Fabaceae

2 faféram vemar ey a7 113 893
Vicin sativa Fabaceae

n At Beger ot F 105 506
Vicia lirsiila Fabaceae

11 b rir e M T i 113 324
Latlyrus sativus Fabaceae

12 vy gEAerr et 7B 128 886
Avena [udoriciana Poace ae

13 dafte mE i 76 132 2325
Phalaris mimor Poaceas

14 T 2R e ICC ol 4 118 3330
Ragmex dentatus Polygonaceae

15 vertEare St sreitfE 64 125 3775
Asphodelus temifolius Xanthorrhoeaceae

DTF: Days to flowering DTW: Days to maturity,

2.4 3 WA

241 wElfam @)yl & vellaldMad se @ I
q g4 A arell wefln @vwead @ wfa
ST AT 07

greffem & gl #1 veliarh iwe #s v arel
TSI EYITaTd @ ford e Ora T | 98 wehni g
foftear & 1000—1500 Sidius, afiv aolem FEviEoT
aite atwr @1 1000 Rfios § T R oe § g @
ATl ERuear dfera-iar & 1000 G, EEf@er @
wNEIEEe ! 500 SIHUH, Frad 9 GIEEiHie @1 250
e e e e sl 1 s e e i Ll s

24  Other experiments

241 Demonstration of herbicidal activity of Parthesium

leaf allelochemical crude

The Parthenium leaf allelochemical crude was
lethal to floating aquatic weeds. It killed water hyacinth and
Pistia at 1000-1500 ppm, and Azolla, Spirodela and Lemtna at
1000 ppm. It was lethal to submerged aquatic weed
Vallisnaria at 1000 Ppm, ”Ilg'dn'ffu' and C:'m]'ui_ﬂ:lyl'funr at 300
ppm, Najas and Petamogeton at 250 ppm and green musk
chara at 125 ppm. The floating weeds were killed by root
dysfunction due to massive damage to cellular membrane
integrity, desiccation of above water plant parts starting
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with older leaves and progressing towards newer ones.
There was loss of photosynthesis and photosynthetic
pigments, and concomitant drastic reduction in
dehydrogenase activity in roots, The plants were killed in 5-
10 days, The submerged weeds were killed by massive
damage to cellular membranes, dull green appearance
concomitant with loss of photosynthelic pigments and
flaccid texture leading to fragmentation and decay of the
treated plants in 5-10 days. The allelochemical crude treated
medium was analyzed for parthenin and phenolics to
understand dynamics of the bioactive molecules with time.
The constituents dissipated with time rapidly. Effect of pH,
osmotic and salinity stresses on water hyacinth was
investigated. The findings showed that the critical levels of
MNaCl salinity at or >30 mM, osmotic stress at or =-0.511 MPa
and pH beyond 3-10 range on either side were herbicidal to
water hyacinth. Herbicidal activity of acid and alkaline
hydrolysates of parthenium leaf allelochemical crude
showed no radical change in the activity. Parthenium leaf
allelochemical erude herbicidal activity on aquatic weeds
was influenced by pH.

242 Evaluation of seed storage in a liquid preservative
atambient temperature over a long period

Seeds of a large number of crops and weeds were
kept hermetically (placed in laminated aluminum foil
packets or in closed bottles) or placed in a liquid preparation
consisting of 20% CaCl, in glycerol, and kept at ambient
temperature (35 + 15 °C, depending on seasons) in 1989 and
1992. Evaluation of seed viability was done at an yearly
interval in all species and performance was tested after 24
and 21 vears is some of the species comparing them with
freshly obtlained seeds of the same species after
regeneralion. Longevity of seeds of all the species was
extended by the liquid preparation, but it varied in different
species, In some crop and weed seeds there was no loss of
viability by 24 and 21 years, though seed vigour
{performance) was affected to varying degrees, The
experimental results show potential wse of the liquid
preparation as a seed preservative for extending longevity
atambient temperature for long terms. This will have utility
for preservation of seed vigour, viability, crop and wild
plant resources.
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Biology and Management of Problematic Weeds in Cropped and Non-cropped Areas

BT §1 & a8 H 1 Feld S Wy &5 § B8
ERUGAR dgd "Idd € 79 g | MER & Aided @ Hil
gilet | 2y aeare vd 9o wee e & fafa= amaei 9
TG T A T &, i wm # wein anaaan
T THEITCHE 81 718 & | R0 @ @8 wedl | G wl
H WA U1 O W g9 § | W, g, SAe
3N & W aiviEe! WRUGaN Ud a9 WEe 8 g 2|
g &1 & vl & Wade &9 § FElfar ataiver
TF WIS WA B g9 £ 591 OEETs
AR ® o [@E iR weeE TR O

During recent years, many weeds have assumed
serious status in cropped and non-cropped areas, The
invasion of water hyacinth in Motihari lake in Bihar and
different ponds in Dharwad and Uttara Kanadda district is
oneof the indicators of increasing problem of aquatic weeds
in India. Problem of weedy rice in rice fields in many states
of India is increasing. Orobanche has emerged as one of the
most problematic weeds in mustard and tobacco besides
tomate and brinjal. Recently, Chromolacna odorata has
become a problematic weed in Jagdalpur area of
Chhattisgarh, The programme has been taken to address
biology and management of such problematic weeds of

qfRaTa=T EATE Y # natiomal importance,
au—widen ugln WERE
Sub-programme Experiments Associates
31 T EA § WA S § | 30,1 ST 95 9 wAwd @ g At Wat Meenal Rathore
W e ve wes fersm e s Raghwendra Singh

Biology and management of
problematic weeds in cropped arcas

Characterization of weedy rice biosimilars

'Jihﬁr HHIY Bhumesh Kumar

31.2

Seiadt U Sad gU9Ey {1 6 g
Effect of metabolite extracts of fungi on
COrobanche

#H @ C, Kannan

3.2 o e § S Eed
& g faEe e uEEa
Biology and management of problematc
weeds in non-cropped areas

a2

AT HIERET T AT FEE
Integrated management of
Chromuodagma odorata

HEE H/AR Sushil Kumar
afeat T Adikant Pradhan

a2

e o fafte 9t § oEwTer siEsieer
eI B Wi B @ R e AR
bl

Modelling and forecasting the establishment
of bivagent Zygogramma bicolomte in different
parts of India

T H{HE Sushil Kumar
I 92 Yogita Gharde
AT 9 79 AR Sharma

3.3 TS EEYEE & od A v geee
Biodogy and management of aquatic
weeds

) o s ) B s 2

Integrated management of Pistie strahofes
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Demonstration of technology for aquatic weeds;
management in water bodies of Halival (Uttara |
Kannada) (in collaboration with UAS, Dharwad

(Karnataka) |
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Large scale demonstration of technology for
water hyacinth management in Moti lake of
Motihari (Bihar) in collaboration with RAL,
PLISA (Bihar)
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31.1 Characterization of weedy rice biosimilars

3.1.1 Gtfas wogaadla am & aem

wra= wrfiE g9 | affes o uten & A
I=1d Fi &= % A= g ey &= @ gelHEa
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HTE g+ 3R FIOTEEI g7 B I FE W A
mmm@fﬂmmnﬁmwmm
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&7+ o wiwul w1 segysy
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Weedy rice morphotypes collected from rice
growing areas of different agro-climatic zones were
characterized for phenotypic diversity based on
morphological, physiological and phenological parameters
in a common feld experiment under augmented block
design. Comparison between weedy and cultivated rice
revealed immense variations amongst not only in weedy
and cultivated rice but amongst weedy rice themselves.
Physiological parameters added more variation to the
accessions studied than others. Phylogenetic relationships
based on hierarchal cluster analysis revealed weedy rice to
cluster with cultivated rice, wild rice and also as an
independent group. The morphotypes studied did not
cluster based on geographical location or agro-climatic
ZONES,
3.1.1.1 ice

Molecular weedy o

I!1(IFF1E1I by F1l"-

Molecular fingerprinting of weedy rice
marphotypes by SSR markers analysed using Darwin
software (version 6.0) validates that they do not appreciate
geographical boundaries at the genetic level also (Figure
3.1).

fingerprinting of

Molecular analysis using STRUCTURE Software
version 2.34 revealed weedy rice morphotypes to form
three populations. Two of the three populations revealed
admixture of morphotypes (Figure 3.2). Thus, it can be
stated that Indian weedy rice is largely a hybrid between
cultivated and wild rice.
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Figure 3.1 Molecular fingerprinting of

weedy rice morphotypes by 55K markers
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Figure 3.2 Population structure based on admixture model with frequency correlated
2112 "4:1':.i|i|'h:| ET-1 & "'i_'.,il' !|H.; S| 11.1.2 Screening of rice ._|:E;:'.__-.5-'.|.|_...:!-,;|-\._ ability
wainst weedy rice

ETHO &) Oiaqu

el FHiY ARG AFST T G 10 TE T
a1 T &EET & EEeaRd 91 & fAeg v fE
T | T U AT & b afte am S e ey
g2 firrg Wivw—5 H aftreon gore= oo e ) g9
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Ten rice cultivars were screened for competitive
ability to weedy rice by assessing agronomically important
parameters in weed free and weedy rice infested field
conditions. It was observed that rice cultivar 'Naveen'
recorded least loss in yield, but the maximum yield was
recorded in cultivar "'P5-5'. Low yields were recorded this
vear due lo termite infestationin fields (Figure 3.3).

10

sarg (2./2)

P-4 SK SH Mitu IRG4 K ] ] M P-5

FHIRG T Rice cultivars

Rice cultivars:

P-4 P54
Sk: Satvakrishna
SH: Shyamila
M MTULOLD
IR&4: [T264
K: Krants
S Sahbhagi
D: Danteshwari
M Maveen

-5 P55

g 3.3 =i am & ey gitoes g & geres o ode
Figure 3.3 Yield in rice cultivars screened for competitive ability against weedy rice.

3.1.1.3 W% oW (B1E W) @ ufy Wiy e

R THIE T

A= Fitag a1 Gege (F S1EeY 64 3N
U 22), U@ el €19 3N 9N Ewaaand g (9 fE
AT, SO USW, (AR 3N S | Uhd e T )
& ufereal @1 arr Rifee B g e oo gy wheo
faa | REiE derE 9 g8 5 B # i 9w
Huegy #1 59 3R 92 & 49%a W 39S IdF 99
ST | T TYIS0] &1 5% T arat # &5 ol T e

TER ] 5 § =% e 1 b
+.1 4 Response of weedy rice lo drought stress

Three cultivated rice varieties (Krant, [R 64 and
N22}, one wild and four weedy rice morphotypes (from
states of Madhya Pradesh, Uttar Pradesh, Bihar and Kerela)
were subjected to drought stress following a common
irrigation. The photosynthetic rate reduced in all the rice
varieties with least reduction in WR -Bifiar and maximum in
CR-Kranti. Similarly, root area decreased in all rice varieties
except wild rice wherein an increase was recorded.
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The expression level of different
genes under ambient (normal) and
drought conditions was also assessed
using real time PCER. Of the weedy
rice morphotypes studied, the one
from MP also revealed enhanced
transcript levels for all the four genes
(Figure 3.4). The weedy rice from
Kerala also revealed enhanced
expression levels for all genes except
the elongation factor. The results
suggest possibilities of weedy rice
morphoty pes to perform better under
drought stress,

=6 T & s ot § g Ot g & g e
Weedy rice on first day of rolling under drought streds

 elongation factor
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Figure 3.4 Expression level of different genes stodied under nomminl and drooght stress condittons inrice, wild rice and weedy rice morphotypes.
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31.2 Effectof metabolite extracts of fungi on Crrobanche

An experiment was conducted  at comtaimment
facility with the fungi extract isolated from the native
rhizosphere of tomato infested with Crobancie crenata from
the farmers' fields near Gwalior and Jabalpur. Pot
experiments were conducted in containment chamber and
the fungi were applied as seed treatments followed by foliar
spray at 30 and 60 DAS on tomato (var. 'Pusa Ruby’). Results
indicated that application of spore suspension and crude
metabolite extract of P. oxaliciom as seed treatment followed
by foliar application caused a significant reduction in the
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stalk emergence of O crematn when compared to control
(Table 3.1). Neem cake slurry delayed the emergence of the
stalks but at 150 days of observation, the emergence was
near to the metabolite extract of F. oxysporum DIWSR1,

aferdr 3.1 exe # Fivigs! Hrerga & 99 W bl 6N SN el o1 Wi

Table31  Effectof microbes and crude extract onemergence of O crenala stalks in tomato
FYEN Treatment aft, @amer §a wem (@)
Mo of O, crenata stall (DAS)

L 1] 120 150
=7 T T S Neem cake slurry .00 B33 30.33 42 67
o sy SlER T I e W/ F avyspornn DWSR T crude extract 067 17.67 3533 4533
. AffaHiT o SR UHHT Il 4 F oxysporsnn DWSR 11 30 Pk 41.33 4767
fEf@ / Ridomil 200 13.00 38,33 50.00
v Sy At ey rware Jlwen ww 2 Favsporion DIWSR 1T erude extract 133 1833 37.33 51.67
ot e SlERR e AR 1/ P oovalioum DWSE 4.00 733 9.33 1267
. adleeen HlEE UHAR |/ Fooxgsporo DWSE 1.00 11.67 25.00 35.33
it s e A | W S P oseliaon DWSE [ erude extract L.67 1467 233 3267
3 S 4 EHIER O, el + tomato 567 4167 30,00 6, ()
T #med /. Tomato alone 0.00 0.00 0,00 000
rEES (M=008) / LSD (P=0.05) 19, 352 403 2.04
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Development of Crobanche sick plot

With an aim to have more focussed work on the
management of Orobanche, a sick plot of Orohanche cernna
attacking mustard and O, crenals attacking tomato and
brinjal was developed at DWR since 2014, This year also,
Orobanche infestation appeared from the month of October
and the floral stalks were seen from end of November on
mustard.

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

321 Integrated management of Cliromodaena odorata

in Chhattisgarh

The present study has been taken up to check
Chromolgena odorafa further invasion from this region of
Chhattisgarh to Maharastra and Madhya Pradesh, The first
attempt of classical biological control was made in 2012 with
the release of 3000 galls infested with gall fly in the infested
area. Again 1500 and 500 infested galls were released at
different sites of Jagdalpur in September 2013 and 2014,
respectively. Survey in 2015 revealed the formation of galls
on Chromolaena odorata, Although number of galls were less,
but it was the indication of the start of establishment
process. Botanical Cassia fora was found effective to replace
Chromoleena edoratain vacantland.

C. odorate was established in net house and field
conditions at the Directorate for mass multiplication of
bipagent, Gall insect could not be multiplied in spite of well
establishment of C, adoratn in net and field as well. Tt was
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Establishment of C. wdontta in net house and field conditions at Jabalpuar

concluded that weather conditions of Jabalpur region are
not suitable for large scale mass multiplication of galls on C,
odoratn, Therefore, all the C, odorata plants established in net
house and field conditions were destroyed to check further
spread of C, adotatain and around Jabalpur,

Survey made at Bengaluru (Kamataka) in 2015,
revealed less gall formation (0,20 in 10 m’ area) in
comparison to earlier vears in 2013 and 2014 (1.10 per 10m’
area). There was a decreaing trend in gall formation at
established sites of Bengalaru from where bicagent used to
be collected for release in Jagdalpur and Jabalpur. Good gall
formation was found in campus of Kerala Agricultural
University at Thrisur (Kerala), however the infestation of C.
odorati was poor in the campus, Survey made at Dharwad
and Uttara Kannada district of Karnataka, no gall formation
was found on C odorata, however there was severe
infestation of this weed in the area.

322 Modelling and forecasting the establishment of
bivagent Zygogrammna bicolorato in different parts

of India

A study was conducted to model and forecast the
establishment of Zygogramma bicolorate beetles (a bioagent
used for control of Partheminm weed) in different parts of
India uwsing different weather parameters. Data was
collected on establishment of this beetle in different places of
India. Data on weather parameters for the months July,
August, September and October from 2001-2010 were
considered for the modeling and forecasting. Based on the
results of correlation analysis, different weights were
assigned to these four months, Different weather variables
iz, average maximum temperature (MMAX), average
minimum temperature (MMIN), relative humidity (RH)
and rainfall (RF) were used as independent variables while
establishment level was considered as dependent variable
in the regression analysis.
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Logistic Regression analysis revealed that weather
indices of variables MMIN, MMIN*EH and MMIN*Rainfall
significantly explained the variability in regression equation
as they were found significant at 5% level of significance,
79.6% concordance, 20.0% discordance and 0.4% tie were
recorded while studying the association between predicted
probabilities and observed responses through logistic
regressionapproach {Table 3.2).

In order to get the range of weather variables for
predicting the level of establishment, decision trees were
obtained, Using this algorithm following rules have been set
for the prediction of establishment of Zygogramma bicolorata
in different parts of India (Figure 3.5).

AT 3.2 FFAIFT AI9ES Ud T & W e gl A A heigs Ui [aeera

Table 3.2 Parameter estimates and standard error along with probabilities
A angaedtgs vedhle Redum / Analysis of maximum likelihood estimates
Parameter Fup, st = | e g dles @18 EHarN | ) W91 > $E wHaraw
DEF Estimate | Standard error | Wild Chi-Square Pr > ChiSq
FETHE—1 Intercept 1 187.2 141.7 1.9 0,164
FETE-2 Intercept 1 2008 141.9 200 0.157
THEA MMIEN 1 -16.29 6107 7.22 0.007
i aEE MMIN® RH 1 0,082 0042 385 (049
oHfiA* ga) MMIN® Rainfall 1 0.0051 0.006 292 0.030
fgemor § wE Om - Here, it can be seen
T 5 3 wm B that MMIN between 2417 -
: 26.20°C is most suitable
MMIN JEhiEH  2417- «=2328 1328
o PIE W W
26.20°C ﬁ ) Mied (320,540
& fou swe Suga £
U d T e 95T Sl
aui €t & agi W A A
I 7794 8 |

weather conditions for the
well establishment of
beetles. Simultaneously, it
can be inferred from the
results that places with high
rainfall are not a good place
for beetles' establishment.
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<=101.13 >191.13
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Figure 3.5 Rules set for prediction of establishment of Z. eolorata using algorithm
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3.3 Biclogy and management of aquatic weeds
331 [Integrated management of Pistia straffofes

Survey done in Jabalpur and surrounded area
revealed increase of Pistiz infestation in many new ponds,
ditches and aquatic bodies. Severe infestation of Pistiz was
found in rice fields at Halival village in Uttara Kannada
districtof Karnaaka.

In earlier studies, Spodopfera pectinicornis, a
lepidopteron insect species was found to be host specific
bicagent on Pistia. Impact of this boagent on Pistia was
evaluated during rainy season in 2015. On increase in
population of larvae, there was decrease in biomass of Pistin
up to 9% but Pistin mat was not completely killed. Pistino
increased its density from the remaining population on
decreasing of bivagent population. In brief, the bioagent
was found effective to reduce the biomass of Mistia only
during August-September but weed regained its population
afterwards.

Ol 2 O Co e e M 1 | 0 2 B e B B il o B P

Pista invasion in a new pond at Jabalpur and in rice field at Halival (Kamataka)

itendyr dRedlaliye @ gaapll ) ofelt 92w 2 ol & oo B ann gl
Impact of larvae of Spadoptera peclinicornis on Pisha foliage (lelt) and larva feeding on axis leaves (right)
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management in water bodies of Haliyval (Uttara
Kannada)

Devagiri pond (about 10 acre) at Haliyal {Karnataka)
was taken for demonstration of aquatic weed management.
T'he pond was severely infested with the troublesome weeds
like water hyacinth, alligator weed, Typha, Panicum and
Cyperus. Integrated approach were opted for the
management of weeds in the pond. Atone corner, Neocheting
spp. were released for biclogical control of water hyacinth.
Different herbicides at different patches were applied alone
or in combinations. Among herbicides, combination of
glyphosate 1.5 kg/ha + 24-D 1.0 kg/ha proved best to kill
the weeds irrespective of the weed species in weed mat.
Regenerated weeds were nipped in the bud by manual
removal or by spraying of herbicides in lower dose,

Haed SRR & gd sfEard @
28 oEE = 5.
Devvageri pond at Haliyal before
technology intervention

v fvemTe @ g
Spray of herbicides to loosen the
aquatic weed mat

A ¥ s w e
Release of biagent in the pond
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Manual removal of lossened Mechanical removal of weed o # Frean
and reduced biomass biomass with JCB Clean pond after technology intervention
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hyacinth management in Moti lake at Motihari
(Bihar) {in collaboration with RALU, Pusa)

Survey revealed that two lakes namely Karkariva
and Moti lakes in Motihari (Bihar) were severely infested
with water hyacinth (more than 75% area) with only small
areas in between where the water was visible, A few other
weeds like alligator weed, water nuts, lotus were also seen,
Water quality in the lake was very poor for any domestic/
recreational use and for fish growth due to draining of the
city waste water, and poor maintenance of the lake over the
vears. The area of the Moti lake was about 450 acres.

An area of about & acre was identified for water
hyacinth management in Moti lake out of 450 acres infested.
As it was the thick mat of water hyacinth, so loosen the mat
and to reduce the biomass of weeds, initially spray of 24-D
and glyphosate was done on different patches of water
hyacinth. After about one month, when water hyvacinth was
dried due to herbicide action, the biomass was removed
manually and with the help of JOB and about S acre area was
cleaned. About 10 ¢t of fresh weed biomass, removed from
the lake was brought to Rowing Boat Club area for making
vermicompost. Earthworms were released on the half-
digested vermibeds.

B

diefiErd # waedt 9w andeie @) e & @E S e & @ FEE mene @ e (e g
it w1 sfe @ Framse go sfes (aran)

il =% PR

Moti lake at Motibari severly infested with water hvacienth (left), treatment with herbicides to loosen the mat (middie},
manual removal of the water hvacienth (right)
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Mechanical removal of weeds (left), visibility of water in the area (middle) and vermibeds for vermicomposting from water hyacinth (right)
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Monitoring, degradation and mitigation of herbicide residues and other pollutants in
the environment
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Due to rain and irrigation persisting residues are
likely to move towards subsurface soil and may
contaminate ground water. Thus project on monitoring,
degradation and mitigation of herbicide residues and other
pollutants in the environment has been initiated. Crop,
water and soil samples were evaluated to see persistence
and bicaccumulation of various herbicides in fishes and

HE I HET @ 7 £t uRfefe § v AwEl 9 crops under field conditions,
we | R emsATen & araeis e
- wH ERIR e
Sub-programme Experiments Associates
4.1 YA STl & 411 GF & &a B qa1 § ReunniEe \@ifsm, #eaeriE | v S8 Shobha Sondhia
oM, T 7 1 foengs, geiriiepEta @ dddeela & sadmi & seggs| S5 @EE P, Khankahane
Wil Gv W den T Residues of bispyribac-sodium, metsulfuron-methyl,
s W] Ferfo chlorimuron, and pendimethalin in soil of rice field
Imipact of herbicides 412 w®E 74 9 aF & o 4 fmodes afem ] FifErE Shobha Sondhia
in soil, water and non ﬁaqm;-{fh fhurzs, =7 SurT= 9 B oE
targeted organisms and LC/MS/MS BT TEW e
herbicide mitigation Identification of metabolites of bispyribac and
MEeasures metsuliuron-methyl in soil, water and rice plant by
LC/MS/MS
413 HET Y @ § A W Wy i i1 Shobha Sondhia
Effect of herbicides on seil and water physico-chemical . FreraTd C. Sarathambal
properties
414 vl 2015 sl s @ suEES i) #if Shobha Sondhia
Dlﬂe-lpdhr.'ln of hm‘lmc:dq. residues in R.:TJ-J 2015 & o, W I-'*j E(hanka]une
445 P e @ awi wgfra g ngﬁrm W i i Shobha Sondhia
SETETEA dia, W PJ. Khankahane
Evaluation of risk of ground water contamination by the
continuous use of herbicides
415 T H WdC g 2-4 & & P & B g moe T H Shobha Sendhia
ar tere W B
Development of method for determination of 2,4-D and
paraquat in chickpea by LFLC
42 W&l 9 e # e 421 Fruadis w@fees &1 951 § geedianEd g/ smeed | @ @gd PP Choudhary
H ATHE Microbial degradation of bispyribac-sodium in soil
Degradation of herbicides in
soil and water
43 ?Ei.]?-ﬁ'ﬂ ,_fﬁ%ﬁj Efprﬁa‘ﬁ)1 i 431 ferearg o G sl el FTAN W W i3t @Y PJ. Khankahane
w1 S g SMERYT FIEERARSIE 7 w1 e wir] iR Shobha Sondhia
WO W G woE BT Testing of terrestrial weed based phytoremediation SR g4 R.P. Dubey
I system for waste waler treatment for irrigation = o =
Bioremediation of pollutants
using terrestrial faquatic
weeds
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HEHGIA & e Ha A &9 W 520 AR A
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arergral @ HIET 0.043 pe/e 30 27 T

0—00 a1 & sfoerel #, 7a7 9 1.479 ¥ 0.011 pe/y
ST & a9 I Ty | gl u d o deo T A
STAEHT T HIHT 0,747 H 0.0989 pg/g T TH | TEE ®
O H 0.0152 T 00112 pg/ g TSR & @99 0 9 20
&=t # ar 13 wafE weel 7 20 &7 30 39 9 0.0014 T 0,
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Iae Al iR 7= w9 O T ae g o
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of rice field

Bispyribac-sodium pendimethalin and almix
{metsulfuron + chlorimuron) were applied at 25, 750 and
2g/ha to the paddy crop in Kharif and clodinafop+
metsulfuron-methyl (80+4 g/ha), sulfosulfuron+
metsulfuron-methyl (2844 g /ha) and pendimethalin (750
g/ ha) were applied in Rabi to wheat plots at recommended
doses.

Herbicide residues/ dissipation was delermined in
water, soil and plants at 0 days to till harvest. Water and
fishes samples were collected after herbicide application
and rain event in Kharif and after flood irrigation in Habi
between (1 to 100 days to evaluate bioaccumulation and
persistence of herbicides, Effect of herbicides fishes
mortality and water "quality was also evaluated in the
respective days. All samples were processed and analyzed
for residues by HPLC,

Bispyribac-sodium residues in soil were found 0.056
to 0003 pg S at 0 1o 90 days, while in plants 0.0253 to 0.0012
pg/ g residues were detected at 0 to 60 days. In the water
samples, 0.0013 to 0.0056 pg/ml bispyribac-sodium
residues were detected at (0 to 30 days, while in fishes,
residues were (L0068 pg/g at 30 days. Metsulfuron-methyl
residues in Kharif 2015 were in the range of 0.065 to 0.0014
pg/ g insoil at 0 to 60 days. In the young plants of rice 0.039
to 0.003 pg/ ¢ metsulfuron residues were detected at 0 to 30
days. In the fishes 0L.0026 pg/ g metsulfuron residue were
found at 20 days. Chlorimuron residues were found 0,078 to
(L0 2 pgf g in the soil at 0 to 90 davs, whereas residues were
ranged between (L9859 to 0.0012 pg/ g in plant at 0 to 90 days.
Application of chlorimuron as a combination mixture with
metsulfuron resulted in 0.015 to 0.012 pg/ml residues in
waterat5-20 days and 0.043 pg/ g in fishes at 30 days.

An amount of 1.479 to 0.001 pg/g pendimethalin
residues were detected in the soil at 0 to 90 days. However,
(1747 to 0L.0959 pg/ g pendimethalin residues were found in
plants at 0 to 60 days. In the adjacent pond water 0.0M52 to
0.0112 pg/ mL pendimethalin residues were detected at ( to
20 days, while in the fishes (L0014 and 0,0022 pg/ g residues
were found at 20 and 30 days, respectively, Herbicides
applied in the kharif were dissipated according to first order
rate kinetics (Figure 4.1). In rice grains, resides were found
below the limit of quantification, whereas, in straw 0.0095
pi/ gpendimethalin residues were detected.

Half lives of bispyribac-sodium, pendimethalin,
metsulfuron-methyl and chlorimuron in soil and plants
were found 10,1 to 11.3,13.1 to 24.4, 10.34 to 9.76 and 15.7 to
11.5 days, respectively.
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Figure 4.1 Dissipation kinetics of pendimethalin, bispyribac-sodium, metsulfuron-methy] and chiorimuron in soil in Khaeef 2005
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41.2 ldentification of metabolites of bispyribac-Na

and metsulfuron-methyl in soil, water and rice

plant by LC/MS/MS

Bispyribac-sodium metabolites were detected in
the adjacent pond water at 90 days , however residues of
parent compound were not detected in fishes and rice plant
but major metabolites were detected. Three degradation
products of bispyribac-sodium in the soil, rice plants and
water were 24-dihydroxy benzoic acid, 2-hydroxy-6-[-4-
hydrosy-6-methoxy pyrimidine-2-vljoxy] benzoic acid and
2[4, p-dimethoxy pyrimidine-2-yljoxy]-d-hydroxy benzoic
acid.

Three  major metabolites of metsulfuron-methyl
were  detected from soll, two from rice plants were:  2-
amino-4-methoxy-6-methyl 1,3,5 triazine, 2-amino-4-
methoxy-6-methyl 13,5 triazine urea and hydroxy-1.3.5
triazine. These metabolites resulted through the cleavage of
sulfonylurea bridge and sulfonylamide linkage of
metsulfurcn-methyl.

41.3 Effect of herbicides on soil and water physico-

chemical properties

There was not much difference on water pH and
EC after herbicide application in rice field in Kharif 2015
Mortality of fishes was not observed due to clodinafop,
metsulfuron, pendimethalin, sulfosulfuron application
during Kaebi and bispyribac-sodium, metsulfuron-
methyl+chlorimuron- ethyl and pendimethalin application
in Kharif season. Higher soil dehvdrogenase activity was
found in pendimethalin treated field in comparison to
chlorimuron + metsulfuron and bispyribac-sodium
(Table4.1).
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cfere®t 4.1 Tl &1 ga1 Ueargs fFareiiern @ @d% 201415 & S99 v
Table 4.1 Effect of herbicides on seil enzyme activity during Kharif2014-15

fawgglela / Dehydrogenase (ug TPE/g soil 24/h)

B 10 fa=1 / days 60 for / days 90 fasr / days
FANTRE4+ HEHERET Chlorimuron+metsulfuron 324 34.1 322
fremrdia® w1fEaH Bispyribac-sodium 26.2 W7 38.1
eIl Pendimethalin 325 45.0 594
wRaad RAEF Weed free 308 72 40.9
WOHTA GF Weedy 314 353 378
TS U+ SEms 153 1.63 229
we e E, (f=0.08) LSD (P=0.05) 423 4.62 a4

414 @t W snaenell srgviy &1 anreres)

qa1 # 0 & o0 f&W # 09147-000954 pg/s
ETereii & e urd Ty, il g 9o 9 9o 29 91,
238—0.0124 pg/ g TEMeElT & sm@d ol 14 | 5 & &9
d Y H 00016 9 0.0054 pg/g USHAA & @2W g
T | W 2014—15 # 0-30 AT 4 HaT ¥ 0.0791—0.0010
pg/ g FETERE Arge | g 030 fBAT A &
ttell # 0.0716-0.0036 pg/ g ASHERFA Berga uran 1 |
g @ gaT A 0-60 faW ¥ 0241-00021 pg/g
HEPRUGI & 3E9y Ul 74 | gaft 9 & gt o-00
&=l 4§ 0.071 — 0,008 pg/g ST O T | 90 BHT % 9",
A B A Eied waw G W 9 A 984
Tl |

114

Dissipation of herbicide residues in Rabe

Pendimethalin residues were found 0.9147 to
0.5 pe /e in the soil at 0 to 90 days; however, 1.238 to
0.0124 pe /e pendimethalin residues were detected in wheat
plant at 0 to 90 days. In wheat grains and straw, (L0016 and
00054 pg/e pendimethalin residues were detected.
Metsulfuron-methyl in Fabi 201415 were 0,079 to 0,001
pif iz in the soil at 0 to 30 days, whereas 00716 to 0.0086
pi/ g metsulfuron-methy] residues were detected in green
plant at (0 to 30 days. Sulfosulfuron residues were found
0.247 to 0.0021 pg/ g in the soil of wheat field at 0 to 60 days,
however, 0L.071 to 0.008 pg/g sulfosulfuron residues were
found in wheat plants at 0 to 90 days. After 90 days, residues
were dissipated to below the detection limit.

# Pendimethalin

B Sulfosulfuron+metsulfuron

inafop+metsulfuron

-2

y = -0.047x + 4.695
R =971

y =-0.036x +3.143
=844

y = -0.049x + 2.254
= 0.087

faa a2 & 2014-15 ¥ Tl wEEl @1 Afoa amEE
Figure 4.2 Dissipation kinetics of herbicide residues in soil in Rabi 2014-15
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Application of metsulfuron-methyl resulted in
0.089 to 0.006 pg/ g metsulfuron-methyl residues in the soil
at 0 to 60 days and 0.037 to 0.004 pg/ g in plant 0 to 60 days,
Metsulfuron-methyl residues were not found in wheat
grains and straw at harvest. Clodinafop residues were 0,038
bo 0.021 pg/ g in the soil and 0.075 to (L005 pg/ g in wheat
plants at 0 to 30 days. In wheat grain and straw clodinafop
residues were found below the limit of quantification,
Higher persistence of metsulfuron-methyl + clodinafop and
sulfosulfuron + metsulfuron in soil was found in Rabi even
up tocrop malurity (Figure 4.2).

4.1.5 water

the continuous use of

Evaluation of risk of ground
contamination by
herbicides

Herbicide leaching through soil is particularly
important due to environmental and agronomic problems,
Leaching is considered as main cause of ground
contamination by herbicides. As most of the herbicides are
soluble in water and thus poses a risk of ground water
contamination under saturated moisture regime. Therefore
mobility and leaching potential of herbicides under natural
rainfall conditions were evaluated in lysimeter of 1, 2, and 3
melers,

Bispyribac-sodium was sprayed at 25 and 50 g/ha
doses to the surface of each lvsimeter under field conditions
and allowed to receive natural rain (approximately 109
mimy}. Soil samples up to 0-25, 25-50, 50-75, 75-100, 100-125,
125150, 150-175, 175-200 and 200-225 cm depth were
collected and analyzed by HPLC to evaluate movement of
bispyribac-sodium in the soil and to predict possible risk of
ground water contamination, Leachates were also collected
and analyzed for bispyribac-sodium,

An amount of 0,088 to 0.022 pg/ g residues were
detected at 0 day from upper depth. After Sdays, 0.063 to
0.055 pg/ g bispyribac-sodium residues were detected at (-
50 em depths, After 20 and 30 days, (.006 to 0.009%4 pg/g
bispyribac-sodium residues were detected from 150-175 cm
depths. pH of the soil and water (6.6 to 8.3) was increased at
various depths after its application (Figure 4.3),

Bispyribac-sodium residues were nol detected at
90 days, however its metabolite 2-[(4, &-dimethoxy
pyrimidine-2-y) oxy] 6-hydroxybenzoic acid was detected
at 100-125 em soil depth. In leachates, (L0526 to 0.099 pg/mL
bispyribac residues were detected between 3 to 58 days,

Ly 1_'|1_|-p|'||1; nt of method for determination of 2 41D and
paraguatin chickpea by UFL

A method was developed for determination of 2, 4-
[ and paraguat in chickpea by UFLC with a detection limit
of 0001 pg/mL. Analysis of paraquat and 2, -DEE in plant
and soil was found pH dependent. These methods were
found suitable for determination of paraquat and 2, 4-DEE
inchickpea plants, soil and water (Figure 4.4).
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Figure 4.3 Bispynbac-sodium residues at various depths
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Figure 44 Determination of 2.4- DEE {a) and paraguat (b} in chickpea by UFLC
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4.2 Degradation of herbicides in soil and water
4.21 Microbial degradation of bispyribac-sodium in
soil

From the soil of chickpea grown field under
conservation agriculture system, three lﬁiﬁp'}-'ril‘m-:—
degrading microbes were iselated and characterised as
Trichoderma sp., Rhizobium sp. and Azotebacter sp. The
contamination of soil with hiﬂp:k'ril:lut;-muiium can be
managed with the addition of these beneficial
MICTOCTEANISmS,

A strain of Azotobacter sp. was isolated from the
nodule of chickpea grown in the soil under conservation
agriculture practice. The bacteria could survive in the media
containing bispyribac-sodium at a level of 1000 ppm. The
degradation products were 2-[(4, A-dihvdroxy-2-
pyrimidinyl}-oxy] benzoic acid; 2-|{4, 6G-dimethoxy- 2-
pyrimidinylj-oxy] phenol; 4, 6-dimethoxy pyrimidin-2-ol
and pyrimidin-2, 4-dicl (Table 4.2).
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Table 4.2 Rate of degradation of bispyribac-sodium incubated with Azetobacter in sterilised soil
vad & fam a1 ¥ fawurdids wifemm
Day of incubation Bispyribac-Ma in sail (%)

0 100}

3 6317+ 2125

10 5924 +1995

20 3590+ 1421

30 29.76 £ 16.34

40 2566 + 1R.09
4.3 wiella /olelly @Wyggar & Sudln 4 43 Bioremediation of pollutants using

u.iq;ﬁ]' &1 oldfta Sgamr terrestrial/aquatic weeds
4.3.1 Testing of terrestrial weed based phytoremediation

system for waste water treatment for irrigation

The phytoremediation system consisted of pre-
treatment overhead settling zone and treatment zone
having three pairs of sequential tanks (3m x 2m x 0.75m).
Fast growing terrestrial weeds such as Typha latifolin and
Veliveria zizinoides were planted in two rows of tanks
separately filled with porous media. The polluted water
from waste water carrying drain was flown into overhead
tanks subsequently to sequential treatment tanks. Thus
Typha and Vetreeria treated, tubewell water and untreated
waste water were used for irrigation. The effect of irrigation
water on heavy metal uptake by Fenugreek was assessed at
the harvesting stage. Results indicated thatamong irrigation
waler treatments, higher concentration of DTPA extractable
heavy metals (cadmium, manganese and iron were
observed in plots irrigated with unireated drain water as
compared to tube well water,

et 4.3 SUETRE U9 Sraqanive W o S 9 §H9 T4 qR 9 S e

Table 4.3 Effectof treated and untreated water on heavy metals in fenugreek

FEIY Treatments i Cd (ppm) YL Fe (ppm)
Oifl Leaf | @8 Root gifl Leaf | 6% Root

Gy & I Type of water

Fedy # 9 Tubewell water 156 am 385 335
ETgT SYuTREr Typha treated 1.51 4.11 2.93 4.09
et arafiy @8 315 1.98 .80 1.98
Vetiveria treated water
G0 T Wastewater | 575 736 315 155
Ue UH Al (91=005) LSD (P=0.05) NS NS NS NS
WA Amendureni

IJERE EDTA (No EDTA) ixn 346 412 349
aqETiE EDTA (EDTA) 276 4.58 4.54 4.91
LSD {P=0.05) NS 137 NS NS
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Fenugreek in plots irrigated with untreated drain
water absorbed higher concentration of cadmivm and iron
than tube well water irrigation (Table 4.3). Among the
treatments, Typha treated water showed lower content of
these metals in leaf part of Fd_'nuHrmrk EDTA treatment
enhanced the metal content in root of fenugreek.

gt W

Waste water

THAGH 1
Tubewell water

= i1 T -.'1"-I"IJT|-?|'.' aled
Typhi treated water

deftafeay auafie s
Vetiveria treated water

Helt &1 gfE ur SumiNG ud areuaRg gt o &1 aEE

Effect of treated and untreated waste water on growth of fenugreek
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On-farm Research and Demonstration of Weed Management Technologies and Impact Assessment

Hreiferd femrs & & fory a=w asme &
U S & #ecaqul &, fe awel @t @ w5 |
il sl T g @ i GATGEI U ot
B I=i ddeArst @1 qot @ muET @) U T 8,
i HUE I THAD] T W FAAG EA ¥ | a
i Gud WA T wE ST 4 gev B g 9gavd
TEF ATl 9 96 Wd TR 75 Tb-Td] @ den-is ga
G EC R L B G
aRfRafiel vd @ wemeht 4 arfwer w gw o R
ad fF og GHuE # andensl ®1 g w4 e
TEAE |

TYRI T2 Pl H TS @RI ST
Frewmem g1 @9 wElE W S0 adeiel &1 9
qeuig U4 yas sl @ e @ g, @ifE
EYUOAR WEHl TR 6 WHSEY GFh R 9
I vagA & fore @ @ arelt aeimt @ aaeiRe
& O o W |

Technology transfer is equally important as that of
technology  development for sustenance of agriculture.
Farmers fail to benefit from technological advances due to
communication gap between research organization(s) and
the end-users along with lack of technical know-how, On-
farm research (OFR) aims lo test a new technology at
farmer’s field, under farmers' conditions and management,
by using farmer's own practice as a control. [t should help to
develop innovations consistent with farmers'
eircumstances, compatible with the actual farming svstem
and corresponding to farmers' goal and preferences.

Keeping this in wview, the on farm research
programme has been initiated to understand farmers'
problems and undertake necessary interventions through
farmer participatory approach to develop, test and evaluate
cost effective solutions to their weed management related
problems,

Fu-Frf e e T wEal
Sub-programme Experiments Associates
51  TENUTEN WHET qaE 511 HE-E W Tait # wvwman @ aeie ®ogus | 0@ e PK. Singh

F [T e Fegrae 0y Qe oY T U wEES (9T e HI TN Bhumesh Kumar

A @ e a5 2y On-farm research and demonstration of weed wuaE i@ Raghwendra Singh

U GErH G e management technologies in rice-wheal #Tel TE Meenal Rathore

ge wrdEs cropping system (Panagar locality)

Cm-farm research and > :

demonstration of weed s1.2 H'I"H—"TE T Tl H SN g qaee st Ea R.I. Dubey

management technologies U WYY 0 vt (P &) G4, digdh PP, Choudhary

for higher productivity Om-farm research and demonstration of weed

and income management technologies in rice-wheat based

cropping system (Sihora locality)
513 H IO 9T R © T o S 5N s dial, wEEE P, Khankhane
EN il i Shobha Sondhia
Weed utilization for ehizo-filteation of low quality water =, I C Sarathambal
for irrigation
514 TGN YAEE G 6 @ we o7 v v geee | geitE @ Sushil Kumar
(mren &) ##. 9 DK, Pandey
On-farm research and demonstration of weed ur W= Subhash Chander
management technologies (Kundam locality) famre wrll Vikas Tyagi
52 WEITTAR WEUA a9l | 521  EYUNGR WHEE a6 @ wiee w0 4%, fig P.K. Singh

w TS T AT WTE T S e 992 Yogita Gharde

witiE S s i lmpact assessment and adoption of weed

R HR T T M management technologies

Impact assessment of weed

management technolegies

on social upliftment and

livelihood security
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freremera g1 5 SafeE HuE uEE W g 4 I
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Tq W @1 fa stemd / gerd den da # fn qond fsd
&t ¥reY garE 73 31 eIl | 49 Ud 9ad @ a4l
AT qaArg B |

wRuaa™ Way @ o s aefEseig +
T (d¥eT) 60+4 T /B & &¥ ¥ 25-30 faA @
Hael W WA faan wan | oot | o T R s Rl
T AT H I T TgA AenT Y wase W
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51  On-farm research and demonstration of weed
management technologies for higher
productivity and income

The aim of this programme was to transfer as well
as evaluate improved weed management technologies at
the farmer's field. Initially, different localities of Jabalpur
district were indentified and surveyed with regard to
cropping pattern, location-specific weed problems and
management practices being adopted. Subsequently, 5-6
farmers representing various sections were selected
randomly in each locality. The OFR / demonstrations using
IWM technologies were laid out in wheat and chickpea
during winter season, rice during rainy season and green
gram during summer season. Trials were conducted in a
participatory mode with active involvement of the farmers,

511 On-farm research and demonstration of weed

management rice-wheat

cropping system (Panagar locality)

technologies im

Wheat (2014-15)

On farm research trials cum demonstration on
weed management in wheat under conservation agriculture
were carried out to transfer and evaluate the technology at
farmers' fields. OFR trials were undertaken at five locations
in Mahagawa and Bharda villages of Panager tehsil in wheat
crop during Fabi 2014-15. Good quality seed, fertilizers and
herbicides were applied in selected farmers' fields. In all
farmers' fields, the sowing of wheat crop was done by happy
seeder machine without removal of previous crop residues
{rice stubbles and straw) to demonstrate the conservation
agriculture technology. The herbicide used in these OFR
trials was clodinafop + metsulfuron @ 60 + 4g/ ha. The major
weed flora observed was Lathwrns saliva, Vida sabiva,
Chenopodivm album, Medicago denticalata and Melilobus alba
among broad leaved and Avena sp (wild oat) and Phalaris
mingr among grasses. Application of recommended
fertilizer dose (RFDY) (120:60:40 N, P.O., K.O kg/ha) along
with herbicide (clodinafop + metsulfuron 60 + 4g/ ha) under
conservation agriculture at 30 DAS resulted in the lowest
weed density and biomass and higher grain yield (4.93
t/ha}, higher net income (¥ 54462 /ha) with higher B:C ratio
of 3.8 compared to farmer's practice (conventional tillage +
high seed rate+ unbalanced fertilizer withoul proper weed
management) (Table 5.1).

&
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Table5.1

Weed management and productivity of wheat under conservation agriculture in OFR at Panager locality

EUEGICS
Treatment

AT

CiRLE

(. /)
Weed

b R

(. /4¥)

Dry weight
(g/m’)

NI
A
(/)
‘Grain
yield

el 3
®/2)
Total
income

FIEE
Ll
R/2)
Cost of
production

e
LR R0
B:C ratio

{no/

(¥/ha)

{t/ha) (¥ /ha)

G Ul (SRR A +

s A 57 + sl odvs + "
arvien SR weR)

Farmer's practice (CT+ high seed
rate+ unbalanced fertilizer without
proper weed management)

161.7

322 48405 22875 Zil

wefer w9l qE 133
(12008040 TrwH, TIERH, 9o
o, /&) + e e
CA+RFD (120:60:40 N, PO KO
kg/ha) + Unweeded

383 57555 18313 31

T TR Wae (aeifaei +
deegiic 6o + 4 W E)

CAsMNo RFD + clodinafop +
metsulfuron 60 + 4 g/ ha

weita ®f + A a9 A o+ 19 146

351 52665 17625 3.0

(120:60:40 1%, wEERE, e
ABY o+ T EEEET g
(aeiETwia + AEHEET 60 + 4 W SR
CA+ RFD (120:60:40 N, P.O., K.O kg/ha)
+ clodinafop + metsulfuron &0 + 4.g/ha

wfim T + e 9 A ey 17.7

493 740325 19563 38

99 WEod WEEl 91 g

Values are mean of five independent locations,

ET+1 (4T, 2015)

oYS A WY O U9 ugeie erden @ o
T 2015 H TANTR TEwle @ T Weal, SNgy, foee o
fafema & e garg are 99 4 S SRYea veeE T
wuH] F gEANE @ e fm a9
wIeER FraE aEpEifen @E & e gd G e e
AN @ 8 TUHT & UEH U TAATIn e T |
g WRUAAR] ¥ gEIgAaear sie gl ghesT
FIEITcTH (A, WISHW §vaT Ud 3 @1 W uiy
T | WA WE Rl 9 S ga i ageEa e v
sirerelt 120 .01 =9 - eo o, w40
e /B4 URNeEeET 25 WL+ faumras—
HIfgad 25 W /8. & UGN & TAE (S99 467 S,/ E.

Rice (Kiarif, 2015)

On-farm research (OFR) trials were undertaken on
weed management indirect-seeded rice during rainy season
of 2005 at eight farmers' fields in the wvillage Bharda,
Jhurjhur, Tindani and Nipaniva of Panagar locality, Weed
management through herbicides with or without
recommended fertilizer dose (RFD) was compared with the
farmer's practice. The major weed Aora observed was
Echinochlon colona, Elewsine indica, lschaewion  rugosum,
Ludwigin paroiflora, Allernanihera sessilis, Physalis mintma,
Cyperus irin and others. Application of recommended
fertilizer dose (RFD) (1206040 N, PO, K.O kg/ha) along
with the application of herbicide (pyrazosulfuron 25g
bispyribac-Na 25 g/ ha) was more effective (grain vield, 4.67
t/ha; BCR:2.63) over farmer's practice (grain vield 3.11 t /ha;
BCR:1.64).

(52)
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o e wevE @Ewd @ st T el @
3 e TR O fraenera g Ay 2015 | g 9 U @
Herd & gid 99w agel S @ aend /g aun
faem @ @t Sars S 2uft Wisw w9 o wergar | i
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WA WaE daid (SRR 100 1/ 8, B 948
% 20—25 f&9 ) & v FE gyidl vd ATHETE I,
wiif gad e uwfy ) ga 4 1 Saa o weR @
IR @ wardt FriEvr gan, afew wmer SanEA (125
Zd /%) Ud wureT affe @ (%, 42650 /8.) WG Bar|
wafts guw u2f (vERme o @ 9 gaE+ey 9
framg) ¥ Seea 072 T /8 |
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On-farm research (OFR) trials were undertaken on
greengram under conservation agriculture during summer
season of 2015 at two farmer's fields of Narsinghpur district.
Happy Seeder was used to sow summer Greengram and
sowing was done just alter harvesting of wheat crop without
removing or burming the standing crop stubbles.  Result
revealed that CA + Imazethapyr @ 100 g/ ha was effective
and gave broad spectrum weed control and a seed yield of
1.25 t/ ha was observed, as compared to (.72 t/ha under FP
(CT + no weeding); and provided higher netl return of Bs,
42650/ ha with higher B:C ratio over farmers practice,

512 On-farm research and demonstration of weed
management lechnologies in rice-wheat
cropping system (Sihora locality)

Wheat

During Rabi 2014-15, on-farm research (OFR) trials
were undertaken on weed management in wheat at four
farmers’ fields in the village Simariya of Sihora locality,
Weed management in wheat grown under zero tillage with
and without herbicides and recommended fertilizer dose
(RFD) was compared with the farmer's practice, The major
weed flora observed was Lathyrus sativus, Vicin saliva,
Medicage denticulata, Phalards minor, Avena sp. Cichorium
intybus, Chenopodiim album and others. Application of
recommended fertilizer dose (RFD) (120:60:40 N, PO, KO
kg/ha) along with herbicide (clodinafop + metsulfuron
400g/ ha) at 30 DAS resulted in the lowest weed density and
biomass and 46% higher grain vield with higher B:C ratio of
247 compared to farmer's practice (Table 5.2).

aifere 5.2 R Suarl &1 wxyman o9 1 99 9ra W v (Rmi, R, @l 2o14—-1s)

Table 5.2 Weed management and productivity of wheat in OFR at Simariva, Sihora during Rabi 2014-15 (average of

4 farmers)
e WA WIAIR a9 arsed
Treatment Hern = A | (@/32) ST
(wea / H17) (@ /M?) | Grainyield B:C
Weed density | Weed dry weight (t/ha) ratio
(no/m’) (ig/m’)
s oEid (60 BRm 72 /8 + dewewpie 4 M) 114 27 260 1.3
Farmer's practice (60 kg N/ha + metsulfuron 4 g/ha)
e advw (1206040 AwA 2 ) + R Prard @ 105 47 973 192
RFD (120:60:40 M, PO, KO kg/ha) + unweeded
fen wdves + (acifaeinin + feemrpE s ./ 8) 13 2 2,40 216
No RFD + {cledinafop + metsulfuron 400 g/ha)
#@ TETE + T & 3 380 247
RED (12006040 N, PO, K.O'kg/ha) + (clodinafop +
metsulfuron 400 g/ ha)
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Comparizon of weed management in wheat under OFR at village Simariya

aui@re 2015 H R o & 9@ el &
TAT IY T 9 97 WA gEee W e e
T | € W SN T ST @ WAt @ geren
oY ugfa @ & v am A gl v wgeERl §
wIgifore A, WG aF AR g | R
IRE [ WHAE B WO W FIS TE B g q
A WA & W g 1 aen 276 wftwre afe
T UF AT AT 2.00 U1 T (enfedt 5.3) |

frrafear we & Bl A o 8 oreaeaTe waEs 9T wes

OFR on direct-seeded rice a1 village Simariva

FTEA W @ wHa g @ el A
famrriEs—wfem & &w vE y=ww fF | 38
uren e {6 a0 et |Er & owaer B
T o, 17 fae ux e ol e fred A g e | R
e B Tad—TATE. /URTE & wera 8 fAvafis
fera 1am wE 5 aEEE Seare # UEEE # |

Rice

On-farm research (OFR) trials were undertaken on
weed management in direct-seeded rice during rainy
season of 2015 at seven farmers' fields in the village
Simariva of Sihora locality. Weed management in rice with
and without herbicides and recommended fertilizer dose
(RFD) was compared with the farmer’s practice. The major
weed flora observed was Echinochlon colona, Comemeling
benghalensis, Cyperus iria, Ischaemum rugosum, Ludwigia
pariflora, Alternanthera sessilis, Physalis minima, weedy rice,
and others. Application of recommended fertilizer dose
{RFD) (120:60:40 N, PO, KO kg ha) along with herbicide
(pretilachlor 700 g fb bispyribac-Na 25 g /ha) resulted in the
lowest weed density and biomass and 27.6% higher grain
yield with higher B:C ratio of 3.00 compared to farmer's
practice (Table 5.3).

The fate of herbicide bispyribacsodium in rice
fields was studied in the OFR trials. [t was observed that half
of the applied bispyribac disappeared before 17 days after
application. The chromatographic and spectroscopic
analysis of the 17th-day sample of soil showed the presence
of five degradation products, viz. 4-hydroxy-6-methoxy-
pyrimidinylphthalate; 2-[{4.6-dimethoxy- Z-pyrimidinyl)-
oxy|phenol; 4.6-dihydroxy-pyrimidinylphthalate;  3-[(6-
hydroxy-2-pyrimidinyl)-oxy|phenol and pyrimidin-2,4-
diol.

€
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Table5.3 Weed managementand productivity of direct-seeded rice in OFR at Simariya, Sthora during Kharif 2005

YR Hw HIX (e./8) Furd
Treatment (wem /H %) (ur. /#3) Grain yield | B:C ratio
Weed density | Weed dry weight {t/ha)
(noy/ m’) {g/m?)
Fum gl (g0 o =9 /2 + feoodids 25 o /8 2 49 3.73 212
Farmer's practice (60 kg N/ ha + bispyribac-Ma 25 g/ha)
He FEvE (1206040 AW A /7) + B far @ 26 [ 81 382 281
REDY (120:60:40 N, PO, KO kg/ha) + Unweeded
e wvam wave + (fRewEEr ro0 W uEE R L 0 3.61 240
25 7 /8
Mo RFD + (pretilachlor 700 g fb bispyribac-Ma 25 ¢/ ha)
ki) adw 4 4 12 4.76 3.00
REDY (1206040 N, PO, KO kg/ha) + (pretilachlor 700 g fh
bispyribac-Ma 25 g/ ha)
7 WErST T A {average of 7 farmers field)
5113 513 Weed wtilization for rhizo-fillration of low

@ gl ared Riand & ol @)1 weuaer
1 utfas au=m

TUTAR TR W SUEN YUl @ I
SEETR AN & @ Sge U H W T8 | B T W
wite g el 9§ Welly wWIuaEr dededl 61 98 &
gfte arft @ wwid & wees U9 e o aidmes
T | o @ fafte aosst & e o T v oE
uTT T i WONE % g 9F A SwEned uHl & 9o,
o AR @ WOl A @18 agana T8 an) e &
fereger =merasen 3 WO aSea T T | ONg O @ 2
10, HifETH, Tehe, TERIES SN HITE W 4 HE
241,331, 68.7, 43.0 3N 76.3 uftrerm &) & and | Heiue &

Y T TS TE |

quality water for irrigation

A pilot scale macrophyte based water lreatment
system was established at Urdua village of Panagar locality
of Jabalpur to assess the performance of aguatic weeds
Eichthornia crassipes and Pistin sfrafiofes in treating waste
water from the river. The aquatic weeds, Eichlornia crassipes,
Pistia stratiofes planted inseparate tanks. Eichhornia crassipes
grown faster with fresh weight of 92 kg /tank than Pistia
stratiotes (59.0 ke tank) during 4 month period.

Various water parameters were analvzed and it
was observed that during 2 run of the pilot scale system no
change in pH, temperature and total hardness was recorded
in the treated water except for a slight change in electrical
conductivity. However, total dissolved salts (TDS), sodium,
sulphate, chloride and chromium in water reduced by 24.1,
331, 68.7, 430 and 763 per cent after treatment with
Eichhornie for 5 days respectively. Turbidity had also
decreased.

JrER 3% ¥ @En EeER w6 gl
Aquatic weed growth in treatment tank

argurEie 9 () SeEd areia o= (E)
Untreated water (Left) Water hyacinth treated water (Right)
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FHUET & H WA YE qae @ T U
D Uity ArTEear o @ fer o= g @ wae e
T | g uween # v si e ot o 5 # farad
HhvH W[99 WA &1 AEE 3fEE o1, & udes
1 fafey &1 yevi= fa | wetha & 6 @19 maare
F1 fAewr O WEEEE 10 @R 15 fREmm R,
wEEHe 15 amms/e + g 20 TE/E,
TEEEe 10 FEmmm /2 + 24-Bos Fammm 2 6
fRrsror 61 Soie W Uy & wErer 3 e e )
Tdel WHAT @ WA @ g 4 wenghe A g
7 fosor @ wr foeerm o oo e e8| JeEie
TSR & WY 24-31 & B & Brewe & oo
agd aregn yefda gan | v wWEeRTE wugar @
frai=o & W & a1e d9 @) gard 9 7 |

TR T A AT S Wi B ey,
dH s g @ @d § wEwee © fBsen 5N
wegaar = e @ uediE fhar T 39 Bie
tier @) Bie wnfies & i | 9 diehigs &7 9 o6
fEam e 3iR 9@ a8 TARERIE &1 1.5 e g @
¢ W oz fosem fF o) 3w AR 9§ =Eewe
IEHATE HT FHNT -1 O /] MR & @X9aaN & agd
1 aresT Frasm 3 mn

management technologies (Kundam locality)

In Kundam locality, three villages were selected
for undertaking on-farm research trails and demonstration
of weed management technologies. In village Partla,
demonstration for management of Saccharum sponttarenm
was undertaken in severely infested field of Shri Santosh,
Herbicides in three treatments viz, glyphosate 1.0 and 1.5
kg/ha, glyphosate + urea (1.5 kg/ha + 20 g/ha) and
glyphosate + 24-D (1.0 kg/ha + (L5 kg/ha) were sprayed
with the help of knapsack sprayer. Mixing of urea in
glyphosate showed superior control than alone application
of herbicides. The glyphosate and 24-IF combination was
also found more effective than the application of glyphosate
alone. Seshanin was sown in the field after control of 5.
SPOHNIREWT.

In village Kalyanpur, weed control in vegetable
crops (tomatoe, brinjal and chilli) by glyphosate was
demonstrated in the field of Shri Kandhi Lal, Small plants
were covered with the suilable size plastic containers and
polythene bags and thercafter, blanket spray of glyphosate
1.5 kg/ha was made. This technique resulted in very good
control of all weed flora in the field.

UG & BB g & e v SeeTy &
TS YT H MOErE B AU AGHIANET FW
Sifde Framw & yees B T e 2015 @ Ry
HE # gon HiEE® 4o ®f SHTHIT 3000 & HEm H
ARETE U —avE ¥ - W 1R BIEl
1 | gEE arg I A W gA S 1500 9AE died
w1 Feera 2015 @ wer e # R ¥ uier T |

i Aol 3 s o Ry @ wep e
Th dle §1 HAY: 5000 AT 2000 HE B WIS T4 |
g grar T {6 wet ue #fdaen ded uig 19 9 9w W
T € ayemy fgsor gan #

frgeg & ugel (Before spray)

In Kalyanpur and Fifri villages. biological control
of Parthenium using Zygogramma bicolarate was
demonstrated in large field of about one hectare each. In
Kalyanpur augmentative release of about 3000 adults of
Mexican beetles was made in the first week of August 2015
and again 1500 adults were released in the first week of
September in the same field. In Fifri village about 5000 and
2000 adults Mexican beetles were released in the first week
of August and September 2015, respectively.

Very good control of Parthendun was observed in
both the villages, where Mexican beetle was released.
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Demonstrabtion of biological comtrol of Porffesfuemn

A demonstration was undertaken during 2015 at
the Directorate to show the technology to stakeholders,

Density of Parthenium was taken at randomly from
20 places with the help of 1 mquadrate from bioagent
treated and control field at 30 and 60 days interval. Impact of
beetle was calculated in terms of reduction in plant density,
height, flower no. and dry weight. Weed density in treated
(352/m*) and control (3355/m* plots was not found
significant at 30 DAS. Weed density (21.55/m?) in bio agent
treated plot was reduced significantly compared to control
plot (93.85/m?) at 60 days, Plant height was significantly
reduced in treated plot (4018 cm) compared to control
(102,45 cm) at 60 DAS. Flowers were also found significantly
less in bioagent treated plot (4.67/plant) than control
(2920/ plant) (Table 5.4),

aiferat 5.4 Ui & g9, Fard, AT @1 Hee Al GE AR U g aigeiaivier i SRS & UH

Table5.4  Effectof bioagent Zygowramma bicolorata ondensity, height, number of flowers and dry weight
B (W /fiex @) / Mt / Hrewat il
Diemsity (no/m’) Height Flowers ﬂ!ﬂ_
(plan/m?) (plant/m) (plant/s)
30 Bl 30 64 30 60 an ol
DAS DAS DAS DAS DAS DAS DAS DAS
g Bioagent 3520 215 318 402 159 467 702 Li8
¥ TUEIE Control 335.5 934 336 1025 19.9 292 864 24.9
TETHs (f=005) 7.0 1.8 NS 15 N5 18.6 NS 1.0
LSD (P=0.05)
52  WRYGAW YAHT a@-ieal & fFae & 52 Impact assessment of weed management

it —anfifes S @ity amafas
YT U UHTd &1 Aol

AR @ RS ol & o sares F gvaaar
WAu Tl @ wATdl @ e i U YR W
e [T T | 9 B #9798 4R —ERyear ydee
o fafi= s 9 9Fer ued $ Tg| fowe =
UESYY WU UEE aAiadl @ AUEE @ W ol
ST T S B2 Soaia o™ Ud HUDh| & wiide e
Te FTAA] YRt H YR @) " S o | 9 By Hhwi
¥ A= uEgell W 9WeN ustm @1 Mg W
i ey, STNEH BifesT, B Ui, TEHi
BT SuEn O W weeaa P & e, weean
WEd TRl #) AEE B S, AN WA
AEITel & AT H aer e |

frari & deftre wr @ g S O g
aal o ey s (427 ufes) arafas e geo
fsd 24 & Ta St § | Fae 49 e e &
AMTET qr T T 16.7 W TYE FaS JE S

technologies on sacial upliftment and
livelihood security

A study was conducted on impact assessment of
different weed management technologies in different
regions of India. For the purpose, samples were collected
from different AICRP-WM centers of eighteen states. The
study was conducted to check the improvement in farmers'
living standard and livelihood security by adoption of the
weed management technologies, Information on many
aspects including socio-economic status, operational
holding, cropping pattern, weed control methods used by
farmer, access to weed management technologies from
different agencies, economics, constraints in adoption of
weed management technologies etc. were collected during
SUTVEY,

The educational level of the farmers in the study
area showed that most of the farmers were educated up to
secondary education (42.7%), Only 4.9% farmers out of 412

farmers from the study area were found to be illiterate,
Around 16.7% farmers were under graduate. Among the

&D
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& U FE I IS FEE YUl arel I
e weret ama urer #19 of) | wRsa yheE g
@ BwEy 9 use (R g9 4 am @ aftg 9w
1434 © /2 @, O 9= aF-e AT F G 1,861
e /8 uE e T s & Suw H o3 T /8 W Ay
UTE TS | 591 W & iR v § R @) wue § of unn
T |

HfeygeR BYH] A WA $I ey e
e I § G Whrae qarl | aEsl 9§ vl el 8
& Femes & sema o svraar o —an & o5,
fafr= map el & wemm oft Refaey w©@ oft
fagm @ U9 W € el § Gue @euaaR yEee @i
AT AT et | AEEhaY e }IE H UE a1 e
FHA Yo & AN U2 59 Wenst 9 0P $ €, Afda
FH 9 O O Do TEId & 99 B TUF FE § | S
A a3 w4 g SEr e fEY gudnty o
278 | T 87 Ul Ul A g Al &1 e
we gy o (R s.1)

respondents, around 93% farmers were having the farming
as the main cccupation. Cropping pattern of the sample
respondents showed the significant change in the yield of
the crops after the intervention of the improved weed
management technologies. Analysis showed that all the
crops grown in the study area were get benefitted by the use
of improved weed management technologies. By observing
the sale price of the products it was concluded that the
farmers get more gross income from their quality produce
after the intervention. Before the intervention of the
technologies, the average yield of rice crop was 1.44 t/ha but
after intervention it was observed as 186t/ ha. In case of un-
irrigated condition it increased by 0.3 t/ha. The same results
were obtained from the rabi crops too, where the major crop
was wheat.

Most of the farmers mentioned weed as a major
crop production threat which ultimately affects the
productivity of the crops. Along with the Directorate, all
AICRP-WM centres, different ICAR institutes and SAUs
were observed as the important agencies from which the
large number of farmers were able to access different
techniques on weed management. Farmers contacted these
institutes mostly on monthly or seasonally basis, but some
of them contacted according to their needs. The information
supplied by all the agencies were observed useful (65.63%)
by all the samiple respondents and about 7% respondents
tried these practices themselves (Figure 5.1).

B Before intervention

Yield (tacre)
e i T R ol b
CRNLEDBOMNBRECON &S

P g S i
Q}qpﬂv\dg&;o_r:"é‘ tl'ﬁo .,.i‘&i Mi‘# ,}.‘5&

B After intervention

fm 5.4 faft= wual 3 9= SeyeER mdaE aEfEd] F s 3 0l U9 9g 8 90w w5 e
Figure 5.1 Yield of major crops before and after the intervention of improved weed management technologies

= gfegv
Aftaa iy wefaa wouar v9g+ ofatern 8
ferdt da amenRa gasn uvne

HMAEAY, & 58 98 FENG o o
i @t nd &1 g C W s NET & g & ua,
T T, T 2008 F YANT a7 T # | 30 A S

Others experiments

Web-based Information system for AICRP on Weed
Managemeni

A web based information system was developed
for AICRT on Weed management, It is developed using C#
language and NET framework as the front-end coding and
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SOL server 2008 as back end. It has three basic functional
modules: Information module, Data analysis module and
Report generation module. There are four levels of
authentications, i.e. End user, Sub-administrator,
Administrator and Super administrator. Scientists from
different AICRP-WM centres are the end users of this
system. They are provided facility to enter the experimental
data in a given format and to analyze the data based on the
requirement. After analysis of data in the information
systemn, they need to submit experimental details along with
data and analysis report for the approval of Sub-
Administrator,

Mext level is for Principal Investigator of the
coordinating centres which are sub-administrator of this
system. They have access to the information and reports
submitted by the end user. After his/ her approval, data can
g0 to next upper levels which are "Administrator’ and 'Super
Administrator', respectively situated at headquarter of
AICRP-WM. Super administrator and administrator both
have access to information and data provided by different
centres. Administrator has privilege to add or delete any
centre, create programme, sub-programme and
experiments. Information flow used in the information
system is given by the following flow chart (Figure 5.2).

End User
Information and data entry l Report generation
Amalysis
l Flow of information Flow of informatisi
”
INFORMATION STATISTICAL REFORT
MODULE MODULE GENERATION
MODULE
T F
iew Add information | | ViewReport Approve
information - Report
Administrator |
Sub-
Super Administrator Administrator

View and final approval of Report

fort 5.2 o gl & e vars & goion gan ard

Figure 5.2 Flow chart de]_ri-cling the information flow in the information system

AR P YOS FET WUEE & w9 F 1 F
# | Yo Hige SuATTET] @ SMavaETIER aE T
# formd &1 98 w9 9ne 2 & S 4 g a9
w& | S wfafe qur Reerao & vyene ura R & urey
Y del @ ford Ue S # R e wE R wEE
wer e €| e € gw ghles s 8 F qeney |
se1 vd R gey o w8 e | AR Rafdr § 48 9

This information system provides one place where
data generated {rom all the coordinating centres is available
and act as data repository. Information module is made user
friendly and very easy to enter the data obtained from all the
experiments. Similar format is generated for data entry
alongwith the report which can give a better understanding
and similarity in the data and format of the report. It ensures
the tirmely submission of data and report to the head quarter
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s0 that delay in reporting can be avoided which is very
common in manual task.

Yield losses due to weeds

A study was conducted to estimate the vield losses
and economic losses due to weeds using the data from a total
of 1821 On Farm Research trials conducted by different
centres of AICRP-WM in major crops in different states of
India. These trials were conducted during 2003-04 to 2014-
2015 by centres of AICRP-WM. Data on yield losses in three
treatments viz., farmers' practice, weedy check and weed
Free (2 Hand Weeding) were used for the study,

Data on vield losses due to weeds were collected in
different crops, which mainly includes cereals, pulses,
oilseeds and cash crops. These centres located in Telangana,
Bihar, Chhattisgarh, Gujarat, Harvana, Himachal Pradesh,
Jharkhand, Karnataka, Kerala, Madhya Pradesh,
Maharashtra, Odisha, Punjab, Rajasthan, Tamilnadu, Uttar
Pradesh, Uttrakhand and West Bengal. In each state, 3-4
major crops were selected for calculation of vield losses,
whereas only one or two crops were chosen in some states
based on the awvailability and suitability of the data for
consideration. Fim‘t“}', average "_.":il.-.‘Ed loss data were
obtained by calculating average of 18 states belonging to
particular crop. Yield loss in farmers practice and weedy
check compared with the weed-free situation were used to
estimate the actual and potential vield loss respectively.
Potential and actual yield loss is presented in Figure 5.3
which shows the average vield losses due toweeds,
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Figure 5.3 Potential and actual vield losses due to weeds
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EXTERNALLY-FUNDED PROJECTS

arg fawifia wReoremd a9 v 2l & R
v e W S § e B v o s s
& | 39 fEwrem # 59 veR 9 Oy gRaeeE aw W
& g9 uftrernet &1 arm i few ay B o

AT T w1 Wl e e R @ |

vear under these projects are outlined below

Externally funded projects are target oriented projects
to carry out research work on focused line in a given time
frame. This Directorate is having five such projects. The
summary of the projectand the work carried out during last

1, | ol A alvleel owld ors @ e e HIE TE
e @ forl ST w5 HrTe None
s s ffa MPET, Bhopal
Development and formulation of
microbial metabolites for the
management of fool parasibc weed
Orobariche in mustard

2. | @ =euEER et & WY IR AFFHFS, Uy, wiNee, guo g | 201316 | 11950
BEFETEEA G H S Bhumesh Kumar | 1. H370 R g s, doam
Sridv atd i ’ ; NFBSFARA, AALL Jorhat; UAS, Bengaluru;

Ll ¥ EIITI.I'.'?II.C&']EI‘]'I traits of ICAR CBEUAT, |'il‘|h13£|3]’

two weed species

3. | wgfta woel A ugavit & G T, W AREEEA, AE TARATE, 7E fae, N3-17 | 20631
T T W aEeT PJ. Khankhane | a3y 1y, =4 R=h
Bioremediation of contaminants in N_I-‘BSF&R.&,. 1 [:“r 1NE""‘ Delhi;
polluted sites: use of weedy plants ICAR DU, New Delhi

4. | wer-qd w4 G B, wrea | gefe gEn I s gy faeafenem, 2517 | 3707
affe et 1 A @ fordl Ve | Sushil Kumar =5 freeh g (sieg)
=l W e aenita e DBT, Mew Delhi | Manipur Univeristy,
LR Imphal (Manipur)
Biological control based
integrated Ferffenium
management for saving
environment, health and
biodiversity in North-East India

5 | DomEw & EYORErT O & Tl IER Lo i i I 2015-18 | 1297
R wE i faEe ud UEUd. | Meenal Rathore HItTE Nane
R, HIET B SE Afas MPBT, Bhopal
EHGIDIEE
Fhenoty pic characterization amd
maotecular fngerprinting of weedy
rice biotypes from MP using 551
markers

6.1 HYHl # yivigws! uwslidl @2 & wagsr & Y 61 Development and formulation of microbial

el Tarraal &1 e S e

o 3 s & fafs foel # adest 4
Wi Wl o THIEY, 999 3N A9El # o9 uioert
Ha® B FVGH T TSAHAT EF W yIF G T

metabolites for
parasitic weed Orobanche in mustard

the

management

of root

MNative antagonistic fungi were isolated from the
rhizosphere regions of Orobanche infested crops like tomato,

brinjal and mustard from the farmer's field at various
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districts of Madhya Pradesh and Rajasthan. The fungi were
pure cultured and screened for their antagonistic activity
against Orobanche. It was observed that the microbes were
able to delay the germination of Orobanche seeds and also
suppress/delay the development of Orobanche and
ultimately delay the emergence of the flowering stalk and
thereby reducing the seed load in the soil. The potential
microbes (Pemicillivm oxalicoon DWSR1 and F. axysporim
DWSET) were used for extraction of the toxin and the crude
fractions of the toxins were also tested for their antagonistic
potential against the microbes. The most potential toxin
fraction was formulated into two separate 25%(w/v) EC
formulations.

6.2 Study of domestication traits of two weed
species
.21 Thenotypic variation in different collections/

cultivars of Echinochloa

One hundred fifty collections of Echinochloa from all
over India have been collected and variation among them
was studied. Summary of the results is given in Table 6.1.

wiferst 6.1 g@rgTiaenan @ A= aredl @ w1 sraRe vd auw
Physiological and morphological characteristics, and vield of different accessions of Ecliinochlon

Table 6.1

119

A Minimum 12.9 26 1.06
HUTHAA / Maximum 3.4 24 5.8 9,60
H1E / Mean 252 152 38 5,00
UHETH +/SEmt 0.34 0.70 045 0.451
UHEE + /SEd + 0,48 (1.99 01,64 0,638
URUHEE] / LSD (P=0.05) 0.67 1.38 .89 0895

622 gwgalawtan ) gufa wael /el @

UG ugsAa

WAE 2015 & RE Al GfEAEd w1 9T ave,
Aol B Semar (@9 e, UgE, UF 9EE uReEE
oflR OUE e 3R 99w wasE @ il B R w
watd famm man | o faave oo afga arfersr
6.2. ¥ faam & | e qRomHT @ AR W, STEE-436
= et st # aredh 9w (2111 =9 /8) (7 e gl dhr
e @ 58 2 wva) & Wiy Gy IErEd (36,308
f&m e /w9 /Raw) 9

6.2.2 Yield performance of selected collections/ cullivars
of Echinochloa

Mine entries were selected on the basis of their
superiority for domestication traits (grain shattering,
dormancy, synchronous maturily and yield potential) and
trial on yield performance was taken during Kharif 2015,
Results are given in Table 6.2, On the basis of results
obtained, [EC-436 gave reasonable good vield (2.11t/ha) in
short duration (58 days after transplanting of 7 days old
seedlings) with highest productivity (36dkg grain/
ha/ day).
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daifasr 6.2 g@rg-taetar s aafya duel & 9ua v I
Yield and productivity of selected collections of Eclunachion

Tableb.2

213 254

P2 CO2 B4

FTT ANURAG 71 1.91 269
Hame—1 PRI-1 79 217 275
HMESHI-516 IEC-516 80 2.00 25.0
firs—-21 VL-21 75 1.82 243
amdEH—229 IEC-229 78 1.70 218
IEE—-552 1EC-552 51 1.22 239
TdEH—360 [EC-360 79 2.14 271
FMEEHI—436 [EC-436 58 211 363

6.2.3 FHIG Tl (WTgF v —436) WY Iuw q¥ gy

THAH &7 UHE

angedit—43s ® FEe dov gy A ofladE
T/ e @ i werer fam | g 2 o (e
qard), 3 ey (Frurd) AR 16 e () o e0 AL @
HEUe | AUl fhar T4 | g9 wa & oo difees 6.3
d fad ma # | oo @ s g @ 6 sneEeiaas A
9] & T (T & FUH WETE U S 96l °6) & ford
T, Sftg e tean & 9y usfia | fawa
arear o sty Sfaw wdes g anddet-gas @ <
T W o T |

6.2.3 Effectof planting time on grain yield of Eclrinochloa

(IEC-430)

[EC-436 was tested for flexibility in its planting time.
Planting was done on 2 June (direct sowing), 3 July
(transplanting) and 16 August (transplanting) in 60 m’ plots.
Results of this experiment are given in Table 6.3. Results
revealed that IEC-436 shown flexibility for its planting time
(From first week of June to mid of August) with reasonably
good yields.

TITA®T 6.3 FHIETiaciian (ST v—436) T TS T 90T S T W4T

Table 6.3

Effect of planting time on vield of Echinociilog (IEC-436)

2 U, 2015,/ 2 June, 2015 72

280 88
3 WEE, 2015 /3 July, 2015 58 211 36.3
16 SR, 2015,/ 16 August, 2015 45 141 314

-9
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624 Evaluation of fodder potential of promising

accession

Based on the previous two years work, a very
promising accession has been evaluated for fodder vield
and quality, 1EC-566 is found suitable for multi-cut {three
cuts at 40 days interval) with enormous green biomass
production (45-50 t/ha at every cut). Proximate analysis of
green biomass revealed that this is very good fodder stuff
forcatthe.
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6.3 Bioremediation of contaminants in polluted
sites by using weedy plants

Survey of contaminated sites

The managanese concentration was reduced 89.44 %
by Typha iatifilia followed by Vebtiveria zizinoides (88.9%)
when exposed to spiked Mn concentration. In case of Fe,
Vetiveria (87,95 %) followed by Acorus calamus (86.23 %)
reduced Fe concentration after treatment of 5 days when
exposed to spiked Fe concentration. In case of long term Ni,
Cr and Pb metal removal efficiencies of these test plants, in
consortia mode in general showed an insignificant increase
over solo plants. In Consortia mode, a combination of
Vetiver + Acorus for Ni; Typha + Arundo for Cr and Typlw +
Phragmites for Pb appeared to be relatively the better

T we e fear faa (= e.1) | performers (Figure 6.1).
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Figure 6.1. Plant height of different weed species exposed Lo varying spiking levels of Fe, Mn & Cd.
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Plant inoculation experiments - Seedling inoculation with
the test strains enhanced the growth and biomass in almost
all the treated plants in comparison to uninocolated control
(Table 6.4). The maximum plant height observed for the
plant treated with Cd 5 ppm + B. cereus + AM (894 em).
While, number of tillers and dry weight was recorded in Cd
3 ppm +B. cerens + AM (19.0and 25.4 g). Application of plant
growth promoting isolattes along with arbuscular
mycorrhizae made significant impact on uptake of
cadmium that was more in Cd 3 ppm + B. cerens + AM (2.3
mg/ g} while the next best treatment was Cd 5 ppm + B,
cerens+ AM (1.9mg/ kg).

Application of multiple growth promoting isolates
along with arbuscular mycorrhizae (AM) had a marked
influence antioxidants of A, dorax. From the results, higher
amount of catalase were observed in Cd 5 ppm + B cerens +
AM inoculated pots (165 units/pg H,O./g/min). We
detected an increase of catalase concentration in A. dorax in
most cases of PGPR treatment. The concentration of
peroxidase activity was higher in the plants that were
exposed to Cd 3 ppm + B, cereis + AM (43430 units/ pmol
/ min/mg protein), whereas the Cd 5 ppm + B. cereus + AM
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treated plants (3.9 units/pmel /min/mg protein) had
comparable amounts of peroxidase activity. The activity of
superoxide dismutase ranged from 2.0 o 5.1 (enzyme
units/mg protein/min) in plants. Interestingly higher
activities were found in Cd 5 ppm + B. megaterivm (5.1
enzyvme units/ mg/ protein /min). Inoculation of B. cerens
and mycorrhizae in combination would stimulate plant
defence and Cd uptake than alone.

WITAFT 6.4 TS ElFawT H wie U1 W Saifen & §aaee & e amiE® i dafmm Seusy & uie

Ineculation of plant growth promoting bacteria on plant biometric characters and cadmium uptake in Arundo dorax

Table 6.4

File Control (0 ppm) 456 10.38 0.5¢
W@E 3 WA Cd3ppm 56.4 cde 13,0 bed 1168 0.6
W s L Cd5ppm 53.6 de 100 d 135 ¢f5 n.7e
w8 3 fien + St Cdappm + Bacillus Sp. &0.5 cde 1spabed | g5 cdefg pode
it s fdien + dfawed cds ppm+ Bacillus Sp. 2.5 bede 14,0 abed 14,6 defg 15be
W amdira + & SV CdIppm + B, cireus go.8 abod 16,0 abc 13.4 efg 1.6 be
WA 3 fiften + # whercda ppm + B corens 703 abed 14.0 abed 189 bede 1 ‘?l:lc
W afifion + & 42Ra Cd 3 ppm + B. megaterfum 71.9 abed 13,0 bed 17,5 bedef 1.4%
#E s hfum + f FTERETCas ppm + B megaterium w3 g abed 17.0 ab 16,9 cdef 13ed
WA adidion + Faeral + nm, 73 5 abed 15,0 abed 17,6 bedef e
Cd 3 ppm + Bocillus Sp.+AM

w2 s NATE + HrEweE + 1w 75.9 abed 16,0 abe 20,4 abed 13¢cd
Cd 5 ppm + Bacillus Sp.+ AM

WA 3 NN + f FET+ U0 Cd3 ppm + B cerens + AM g9 ab 1904 2548 238
W s AT + F HF4+ TR CdIppm + B cereus + AM 794 @ 18.0ab 235 ab 1.94ab
b s e pssbd | azosh | msad | aspe
WE s 'ff"-ﬁﬂ"l + &t fFefing T, 735 abed 16.0 abc M4 abed 14°¢
Cd 5 ppm + B, megalerium + AM

WA 3 NATR 4 TR Cd3 ppm + AM 79,5 abe 1854 21.2 abe 1.2¢d
B 5 WATH + TUH Cd 3 ppm + AM 80,6 abc 18,84 21.1 abe 1.2¢d

AM-Arbuscular mycorrhizae; Values followed by the same letter in each celumn are not significantly different from each other as

detected by Tubey's HSD (= (L05)
U.OH, — IAaHEET
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6.4 Biological control based integrated Partfeninm
management for saving environment, health
and biodiversity in North-East India

Parthenium hysterophorus L. has been considered as one
of the worst weeds responsible for causing health hazardsin
human being and animals besides loss to crop productivity
and plant biodiversity. This weed is of global significance
pccurring throughout India including Morth-East region.
Earlier, it was not considered a menace in Morth-East India
but in recent years, its intensity has increased many times on
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Table 6.5

dfe®l 6.5 onawiarr aigElERer § s

the road sides and vacant lands. The objective of this project
is to manage the weeds by biological control based
integrated approaches, The Mexican beetle, Zygogrammma
bicolorate has emerged as one of the successful bicagent to
suppress Parthenivm in many parts of India. Therefore, an
attermpt has been made under this project to get establishes
this bioagent in Morth-East region.

Mexican beetles were mass reared at Directorate of
weed Research, Jabalpur and were brought to the North-
East region for release in Parthenfum infested area. Surveys
were made in Avgust and September 2015 in different
places of Imphal, Assam, Meghalaya and Arunachal
Pradesh and about 35,000 and 15000 adult beetles were
released over the patches of Partlhenimm, respectively in view
to see the establishment of the
bicagent for biological control
of Parthenium. Post released
observations taken after one month
of release revealed the presence of
eggs, grubs and adults indicating
the possibilities of establishment of
this bivagent. A demonstration of
rearing of Z. bicolorata in mosquito
net was given for further mass
raring of bioagent at Imphal.

641 Sex-ratio and sexual dimorphism in
Zygogramma bicolorata

The present study was aimed to understand the
patterns of sex ratio and sexual dimorphism of Zygogramma
bicolorata. The male and female sex ratio was 1:1.50,
1:1.6land 1:1.46 in 2013, 2014 and 2015, respectively. Sex
ratio significantly deviates towards the female (Table 6.5).
Females were distinctly larger in body size and abdominal
width, The length of male beetle was measured ranging
from 5.2 to 6.1 mm with an average of 5.46 £ 0,50 mm while it
was ranged 6.5t0 7.2 mm in female with an average of .48 £
0.50 mm. Average abdomen width of male and female
bectles was 2.74 + (144 and 3.66 * 047 mm, respectively
(Table 6.6). The result of correlation of antenna, head,
abdomen and total length was not significantly deviated
by body parts. The X' observation value was 0.66, 0.77
in male and female was (.46,
2.15. Average fresh weight of
male and female beetles was

R s B
FHE: 210 +0.08 aflv 280 +

Sex ratio of 2. bicolorata

‘FW

7 recorded as 2.19+0.08 and

. Vear | "w: | ATET Female ﬁ 2:8940.02, respectively while

002 Td rEE g@l a 1 ; )
_ 2013 39.90 6009 4.42* p=0.005 average dry weight was
B 1294020 AR 182 % oy [ asm 6177 | 559 pe0005 | recorded].29 +0.20 and, 1.82 £
012 wof femr war) M5 | 4054 509.45 357 p=ll05 0.12, respectively. The average




W A9l 5rEr § 549 &) gm0 sl gftes w99 ss.8s
+10.03 3 63.19 £4.19 TR 7747 |

per cent age of moisture content of male and female was
58.85£10.03 and 63,192 4.19, respectively,

TfA®T 6.6 TrITHT FTgdierrer 1T A #reT @ drg At B

Table 6.6 Sexualdimorphism between male and female of Z. bicolorata

TS #E Antennal length 258049 2,68 £ 047 p<0.053Ns
e o e Head width 2.50 & 0,50 268047 P U8 N3
e 1 HEE Abdomen widih 2744044 .66 = 0.47 p<i.087
WA TR F FAE Total length 5,46+ 0.50 .48 £ 0.50 Pl 707
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6.5 Phenotypic characterization and molecular
fingerprinting of weedy rice biotypes from MP
using 55K markers

A total of 43 weedy rice morphotypes from Madhya
Pradesh along with cultivated and wild were sown by direct
seeding in experimental field in an augmented block design.
Morphological parameters viz,, leaf base color, presence of
ligule, auricle color and collar color plant height, tiller
number were decumented.

It is generally documented that weedy rice has
panicles that emerge earlier than cultivated rice and also
mature earlier to it. Similar trend was observed in weedy
rice studied but variations were also documented. Majority
of the weedy rice grains were awned, only 37% were
awnless. Awn length varied
in range of 1.4 cm to 6.9 cm.
Cultivated rice studied did
not have awns while wild
rice(s) had awns. 35% weedy
rice had straw to wheatish
awns while only 7% had
blackish awns. Hull color
E documented was varied-
: brown, blackish, straw and
wheatish colored.
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Driversity in seed coat colour and awn of wild rice of Madhya Pradesh
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Based on the dendogram generated and members
composing the different clusters, it can be stated that based
on morphological, physiological and phenological
parameters assessed, weedy rice morphotypes bear
similarity either with cultivated rice only, wild rice only or
with both cultivated and wild rice. Data were scored in
molecular weight format (Max-240bp, Min-85bp) and
Darwin software was used for analysis which revealed all
morphotypes to cluster into three groups, irrespective of
areaof collection.
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Ie Yaue AN Nued), oy & &0 wasvea As per the MOU signed with Jawaharlal Krishi

frvafaerem EEEL Vishwavidyalaya, Rani Durgavati Vishwavidyalaya,

( ) aik g el Eljﬁ Rreaf : Jabalpur (Madhya Pradesh) and Indira Gandhi Krishi

Vishwavidyalaya, Raipur (Chhattisgarh) for Post Graduate

(@?ﬁﬂ“ﬁ} & | BU TSI S & HHN FAreiferfiaa and Ph.D. research, following six students were doing their
w: [emdl 59 aEf & SRA sEa I E o | research during the period,
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Research Work done by students during 2015-16

o | PPl @ am | e o g @ i e/ Reapen | T/ TEHE
E?Ii., Name of student Degree Title of thesis College/ University CoBupenisst
1. | =i Toer Rie oot e &), i T:Fﬁﬁ E'IE,F sifeargs (CO,)| T gotad faafamey, daage | 2 999 §AR S
(Grenirenfiaty) | armmer # g (R2ww pediya| (wen wd) oY, LU,
AL W) 9 9w
e &) i s srmide
ferreimy
Mr. Kamlesh Singh Ph.D. Physiological and molecular Ranmi Durgavat Vishwavidyalaya, | Dr. Bhumesh Kumar/
Paraste {Biotechnology) | analysis of wheat (Triticum Jabalpur (Madhya Pradesh) Frof. 5. 5. Sandhu
aesfioim L em Thell) and
associated weeds under high
OO environment
2 | ofi His T ey 4, W aerer T T, U wgatione | T g fvafiue, weee | 2 o e
(Sradienfall) | seFarr oE. 9 wE A (Fen W) (A
anfa wem
Mr. Saurabh Pagare Ph.D. Physiological and molecular Rani Durgavati Vishwavidyalava| Dr. Bhumesh Kumar/
{Biobechnology) | characterization of Plysalis minima Jabalpar (Madhya Pradesh) Brof. B P Mishra
L. and Physalis perseoinn L.
3. | = v dia. & wrarda—ig e worell # wiftw| TaiaEE R % # amd. ga s
(ereafamm) WEYOATE AT W weEifderery, ghae i Z dd T
firsafaenem, TR (i)
Wir. Shyam Lal Ph.D. Management of complex weed | Department of Agronomy, Dr. B.P. Dubey /
{Agronomy) flora in sovbean-wheat cropping | College of Agriculture, Dr. GK. Das
System LG.EV. Raipur (Chhaltisgarh)
4, | B e guEdh e, &) wiefirer iy worredl & sfersfe e | wefiEr f, 5 2, v
(weafdene) | T e wrelt H wafas | sEifitenen, gfw A i I
WA WA fereafaerm, TR (srime)
Miss Tarun PhD Integrated weed management Department of Agronomy, Dr. AR Sharma,
Suryavanshi (Agronomy] | In maize-mustard-greengram College of Agriculturne, Dr. K.L. Mandeha
cropping system under LGEY, Raipur (Chhattisgarh)
conservation agriculture
5 | # @ waw wer | e @ wefdrr dft & apm e smnftn | Sl fan 2 g ml
(erenfaEe) | e R w weifdenera, g Tl o = graf wwd
TTere o @ T WA Faeafarem, TR (weTE)
Mir. Anpop Kumar Ph.lx Weed dynamics and nitrogen Department of Agronomy, Dr. AR. Sharma/
Rathore (Agronomy) | management in rice-based College of Agriculture, Dr. M.C. Bhamari
cropping system under LGV, Raipur ({Chhattisgarh)
conservation agriculture
6. | Sfmia Fren gy i, 2 I wH & A g | weiEse e, w1 2, T, v/
(Frerfas) T AT WOTE W ey, A B | s R e | s = TTA dEc
TRYTA WA B O it Rzaferes, saaq
Tfereiieen, Sramen ai anfiasl| (e T
X Y
Mrs. Nisha Sapre Ph.3. Effect of tillage and weed Department of Agronomy, Dr. A R. Sharma/
(Agronomy] | management on weed College of Agriculture, Dr. M.L. Kewat
dl.'nnm:ic_r., Flltjdu{ti.'.'i.t}' and jawaiurla! Mehru Krishi
economics of rice-wheat- Vishwavidyalaya, Jabalupur
grecngram cropping svshem (Madhya Pradesh)

under conservation agriculture,
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81 Knowledge managementservice

Kisan Mobile Advisory Services (KMAS) is one
among several methods of 1CTs working successfully for
dissemination of latest information. Directorate efficiently
utilized its facility of Kisan Mobile Advisory Service
(KMAS) for disseminating weed management technologies
to the farmers of the country. The messages, termed as kisan
miobile sandesh, containing real time agricultural information
and customized knowledge on weed management
approaches/ technologies were routinely delivered during
the initial period of cropping seasons and thereby enabling
the farmers' to make a strategy to manage weeds in ime to
increase their production and productivity. The kisan moebile
sardesh were delivered during both klirrifand rubi seasons to
the registered farmers and other stakeholders (Table 8.1).

Registration is free for all interested stakeholders of
the country and can be done by sending an e-mail to
dirdwsr@icar.org.in / Director.weed@icar.gov.in.

s 8.1 30 2015 — 16 & ENH 491 7Y fFamE HEEa G2 #1 g

Tables.1 Details of the Kisart mobile sandesh delivered during 2005-16.
o ®. fear wharda wdw g B
SL. No. Kisan mobile sandesh Delivery Date
1| o oree adi ) o e awe 6 g s A6 it ge 9 dae armeeer wgfivr ehon @ aftw fed | 10/04/2015
i Tl e el 8 | aaar P, s

2. | 97 va 9= § weadar e i gemmr (G 00 B e mommm 2o RA e et | wwgmw | 30/04/2005
[EEIEERECERT

3. | ¥ vd Sgw # A G & @Ean & FriE gy ®ETEw gargd (@) 400 e vwe ey | 30/04/2015
20 187 w Y | o P, daegy

4. | arame o o Refy @ 3w gy e W ot 79 gd @ 9w Ot # o, 99T v e o wiem ey | 040772015
TS ATE WY | WA R, e

3. THEYY Ay au ) feia ¥ e wEa  gees GO e aTE 9 s e A @ Ao Sor e 04,07,/ 2015
o | sruTan P, weey

f. SRR, T UE ara § wrdt avmEe FrEe o R eerelE oo o/ vws gad & 3 BE @ siey i 07 07/ 2005
& | ETUEER FEwmed, wEag

7 W, Y UE Ao # W) Eeaaan e & farl TEfdfee se wftma zoo el qEd @ A @ 0770742015 U5
e W | SR e, waeg D6,/ 06,/ 2015

B, Frr ar ¥ ot agaaR wEE @ 5 aeeege, e s00 um whea aw of fetay Yo & 06,/ 08,2015
3 &= & e Wiy ¥ | e e, TR

9, T # ERadan O i e g () 40 T/ Uwe & w20 EE W w | D6/ 08,2015
A I, ey

10, | #Hros & weaerar P gy el oftssimba+asfaaret ameela (arafe) a0 R ows s /08, 2015
Wi 20 39 W H | SR }i‘!ﬂm I
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12, | f e arde 1 R SieT /g iR i @ aite e i R g A o w g o 04/10/2015
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13, | o vree are] o e o) e ox weee 9 g ) @) weii, oo o P od wvemt e A 0410, 2005
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4. | =, e, wwEt, wey o st o el (Frer) S 8 ot wwmar waae @ e afteafafee 7so R, 09/11,/2015
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15. | 1 ¥ wrvun wee & R asfEaneiy 4 deweg () 400 T /B 8 %9 9 400 wiew ol 4 gEee 13/11/2N5
qarg @ 20 fae 03w o ) aeda e e, sy

16, | i # aftn avwmEr gaue & ol Sesmenm + Seaend (SR S HeE) 400 w9 # 13/11/2015
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18, | 12 o werd & T AE aiE § wem wEnE o Wi §i @ ot dewEh g jss e ) 28/03/ 2016
# gard ¢ afafe o g | wvemen PEwen, Seep

190 | @ & 9 e af we § weaaer e o 8@ a orgere @ Bewe w ) awmar e, 28/03,/2016
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8.2 Y% UHT

e WRUaaR wEaE anAidl B @ iy
& fafr= &=t 91 ve o Fr et (afgeelt afga) aun
i aiftrEal & wEl 5 Femmes &1 A i T
(et 8.2) | woo1 & afa 4 Fdoem & a=iee se |
e & ey URRgRE WaTETeTE W1 a1 ST R
T, WEl 9% WROAEN Eee @ i st uw e
faam | 2ud afafias B & wie— A9 wegaar
Tt & o T far )

8.2 Farmers' visits

One hundred and thirty group of farmers (including
farm women) and agricultural officers of State department
of agriculture from different parts of the country visited this
Directorate during the yvear to get acquainted with latest
weed management technologies (Table 8.2). Al the end of
the visits, interactive meetings with scientific staff were also
organized in the Directorate's conference hall, where
lectures were delivered on different aspects of weed
management. Suitable recommendations in response to the
questions from various farmers on location-specific weed

Table8.2 Details of farmers / Extension Officers visiting the Directorate during 2015-16
Faan / wiow @ fewal /Rvar Districts / States Total number of farmers/
aftraial ) wen extension officers
A (A ) 294 Anuppur (MF) 244
a7 () 231 Betul (MF) 231
BIHE] (R 41 Chhabra |Rajasthan) 4
B (A 83 Chhatarpur (MP) 53
forgaret (7.9) 183 Chhindwara (MP) 183
e (an) 23 Chitrakoot (UP) 23
FAIE (A 44 Damoh (MP) 44
ferErt (mo) 1110 Dindori (M) 1110
WEAT (A4 549 Jabalpur (MF) 549
el (7M7) 480 Katni (MF) 480
wEal (AH.) 30 Khandwa (MF) a0
WIE] (XTOTETH) 42 Kota (Rajasthan) 42
HEA] (A1) 96 Mandla (MP} 96
e ([AH) 280 MNarsinghpur (MF) 2800

problems were also given.

arfereT 8.2 @ 2015—16 & S FEwNera § WA e are Gudt / v siftreat o e
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U= (AY) 212 Panna (MP) 212
Vi (AW 14 Rewa (MP) 14
WY (MH) 119 Sagar (MP) 119
AT (A9} 73 Satna (M) 73
fat () 178 Seoni (M) 178
g (An) 34 Tikamgarh (MP) M
FEr (AW a2 Umaria [(MP) 02

Fraumem | aFfHaF S oeee a1 7 g ae g e
Farmers' visiting experimental / demonstration sites at the Directorate

8.3 uels oy wrday

&13 UEEH WIHH & e, Faerer | dEegy 9
T 100 Tl o9 @ SEme d fem wafg omt #
T WA WAL AT @ UaelH, HEHnfl gomel) &
AEZH | AHAAIED [Ha | FT — AT faual & 3-4
ASFT E A AR & W A g9 W &
Tue 4 te PAfFag Ba w yeo G od g & a9y
THH] H TS 4 51 waH @) 59 wE A gath
TE} # WA GHEE Tl B 3 2 e
T TIUYH §H A0S W /U § Fe & B e @
faran ) v vam 99 wwaar ydus aenfeal &
UEI R ¥ 3T W 5 (aiferdn 8.3) |

arferast 8.3 9d 2015 @ 1T g 19 e o @ faeRo
Table 8.3 Details about the OFR programme during 2015

5.3 Demonstration programme

Directorate demonstrated the improved weed
managemenl technologies in different crops in a
participatory  moede in different localities (Table 8.3),
situated within 100 km from Jabalpur under demonstration
programme, A multi-disciplinary team of 3-4 scientists
provided detailed technical-know how on weed
management, and involved the farmers to practically
impose the techniques/technologies in their fields
to facilitate better adoption of weed management
technologies. Farmers were highly satisfied with the
performance of the improved technologies of weed
management and motivated other farmers to adopt the
same bechnologies.

& T a1 e/ B Ya guf fear
5L Place Village Crop/Cropping system Selected farmers
1 | RrEm fepfia T, ot WaTe o, A e wi ol 28
T Told, TIEEAH U4 g THIE |
Sihora Simaria Rice-Wheat Rajendra Prasad Rajak, Mohan Singh, Manish Paliwal,

Devideen, Kamlesh Rajak, Kodulal and Narmada Prasad

2. | T A W fifa dre | 90

Soft gourd ele,

WenA W W Al e

 FRA ey, = anfE
Sewage irrigated arca, | Khairi Vegetable crops: Fenugreek,
Jabalpur Bitter gourd, Cucumber,

oRTET W e |
Jagdish Prasad Gotia

@



w | e wfae 2015416

iﬁ ~ Annual Report 2015-16 / S
1A WA
3 IR gy, wEE | AefEe ot () vdll 201415 : Wl g4 TR foAr, fEw fEn
firw s va g@w g
Panagar Bharda, Wheat in Conservalion Habi 2014-15 : Sabish Dubey, Narendra Towari,
Mehgawa Agriculture Shivam Tiwari, Privank Tiwari and Mukesh Dubey
4 TR wE, e, |9 & 2015 - Wity ga, Ty Pl fgs el
geeR, e wda e, Ao fHe, ewam odd, ST T,
Fmfm s geg o T A T |
Panagar Bharda, Kashi, | Rice Kharif 2005 : Satish Dubey, Shivam Tiwari,
Jhurhur, Privank Tiwari, Pradeep Singh, Laxman Singh,
Tindni and Ghanshyvam Patel, Jagannath Rajak, Neeraj Prasad
Mipaniva and Nek Narayan Rajpoot
5 TUEH e, fired, | emrew, 4= g i e, ansfry g vd e e
HETITYR waaE qh
Kundam Partla, Fafri, Tomate, Brinjal and Santosh, Ashish Patel and Kandha Lal
Kalvanpur Non-cropped land

WES T VR 2014—15
@ s A8 A wvwEr g

OFR: Weed management in wheat

under CA at Panagar, Rabi 2014-15

8.4 TWIUGANI YN WTSEAr ARaE

e & THa—wEa Y URefEE, seadt ol
3 Wit WAl U9 998 Wae- o Hafeg Siesn
aieft g | dwdvanr geifdenrs, Rl Ryaftrem $ 26
FeEdR . 7 B M W I TR gEyE & fag
qeifest auem way U oIt 9 orE q gas e 9
STl Bl Td |

JUUY ((RETE) & WeAr ¥ Feled & I Fere
forel eforae & AN @@ 9 d@aa YEYE Bq
Fréwmem g vw TREm aw W TS | T 6 waeEn
WA, e, afes are iR aeus ulee o ) e
o9 19 & JTAUTE YE aTel Al ¥ g9 WU ug 99
waEA @ Uy § arrEmar Beng g | gue afaiE
SEEH! HE O WE¥ @] wend A S wE A
wEmE fHE ot 9 vee w wAifterd (Rew) d @ wd
ARIETS 3 Hrdt e § STo aga o =1 B g
o |

weAyEy & quA7 ¥ e e o soare awi &
TGN TA M U BT B I W I Edan
UHE I AR S B0 T2 |

A e # el o W s @ 2018 A RmRo om 4
T o R W
OFE: Weed management in rice at
Simariya village, Kharif 2005

Sewage treatment facility
at Khairi village

B4  Creating awareness on problematic weeds

The Directorate received many queries about the
problem of Partheniuwm, water hyacinth, aquatic weeds and
ways of their management. On the request of Dr. Yudhveer
K. Bhoon from Sri Venkateswara College, University of
Dethi extension material and mexican beetles were sent to
him for creating awareness on management of Parileninm
among the students.

Project on demonstration of technology was
undertaken by DWR in the Devageri water tank of Haliyal,
in Uttar Kannada district of Karnataka in collaboration with
University of Agricultural Sciences, Dharwad (Karnataka).
The pond was severely infested with the troublesome
weeds like water hyacinth, alligator weed Typla, Pariciim
grass and Cyperus. Awareness on agquatic weeds and their
management was created among the inhabitant of the area.
Another demonstration on management of water hyacinth
was undertaken in Mot Lake at Motihari on the initiative of
Hon'ble Agriculture Minister Shri Radha Mohan Singh.

On the request of Shri. ALK Gupta, Execubive
Engineers of Pillowa and Kotwal Dam of Morena region
(Madhya Pradesh), advice was given to them to manage the
problem in the dams.

@
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Hifcer | mﬁ AT ST 4 Awareness programme on water hyacinth at Motihari village

8.5 gial- yd asrearfl uv didl

frammem & A= Jenfel g 999-99a W
TUUHIR. Hadl wHEnel & FwrETer g geediE ud
Wmﬁmﬂﬁlwwa‘maﬁmﬁm
BT 7 4R, 2015 & T4 el 4 Al o= e W
ITERTETET TaeTqR H aret <1 7 |
8.6 AR WTd AR WIva Hrdm

Frawmerm g we, geen, fel v WRER &
e — wite et # Ay AT A0 AT Fwn e o
# | ol vd o wHaes sl & e s danfaet @
TR W@ & Uh [P &9 e gt as @ ge
T & | S §H0] W qEI SEavd WA — ad 0¥ et
P WIUTR UEES @adl gaerel SF Ud Usaraard
Jueral e 2| 59 ad @ SN g9 =afag el § @
nfafafeal amnfsE @ 1g o gar wen 1@ @6
e TSt @7 ST e § | §9 EEAl § e
& aeral HE wewEtAE v amm Rt @ afeer
mife gu| fRarl &1 @vorEaR wEds @ TdEEe

ae-ifal 9 aETa S & A0 &3 ggvi= &1 9 araraE
faan may forl qw w9 W g, @7 At G o 9
anmﬁmmm faram ae-m ©

YETY UG W

8.5 Televisionand radiotalks

Talks on various aspects of weed management are
occasionally delivered by the scientists of the Directorate,
During this year Dr. PK. Singh delivered a radio talk on
"Rati Phaslo me Neenda Niganitran" on 7 November, 2015 at
AR Station, Jabalpur.

8.6 'MeraGaonMera Gaurav' Programme

Directorate initiated Mera Gaon Mera Gaurav
Programme in 5 villages of districts Katni, Mandla, Seoni
and Marsinghpur each. A multi-disciplinary team of 3
scientists along with the techmnical officers and other
associated staff are visiting the selected localities on a fixed
day of week, Purpose of these visits is to disseminate the
weed management technologies, knowledge and advisories
on regular basis to the farmers, Many activities have been
carried out during the period viz. preparation of seil health
cards, celebration of World Soil Day, demenstration
programme and organization of Kisan Sangoshthis are
some of the major achievements. Demonstration on wheat
under conservation agriculture were conducted in these
villages to disseminate the techniques of conservation
agriculture and improved weed management. Farmers
wereconvinced with the performance of these technologies,

fasa o1 fRaw & s
Organization of World Soil Day
g.7 Yew & gwr e &1 ywwy
e g wYadl, 2016 H COlEw @ W
A fimes’ @ UHW 4.3 /17 UHUH e w2 &
qrers | & |

AT w, R # amfes e s
Kisan Sangoshthi at Magan Deori, Seoni

4

rak "r LRR -‘.pﬂ i 1
(e H.-.-T. 'i L ﬂ"l:liu "
{‘EIEJ | ! ‘% Y

|r'| 1I 1-‘-:1 'J‘I'"'1 '-l'ln

Femfda & 1% 9w &= 9g¥A

Demonstration programme in
wheat at Simaria

8.7 Jinglesin Radio
In the month of February, 2016, “lingles on
Conservation Agriculture” were broadeast through 94.3 My

FM radio station,

@
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B.8 Carry over effect of triasulfuron on soybean

observed in Dhar District of Madhya Pradesh

A request was received from the Farmer's Welfare
and Agriculture Development Department, Dhar to
investigate a case of triasulfuron contamination in soil of
soybean fields. Some farmers of had applied Logran, a
formulation of triasulfuron @ 20 g /ha on wheat to manage
broad leaf weeds. The herbicide effectively managed weeds.
During Kharif 2015, soybean was sown in the same field.
Initial germination of sovbean was good but the plants
started to dry 10-15 days after germination. Some farmers
faced total crop loss. A team comprising of Dr. Raghwendra
Singh, Senior Scientist (Agronomy) and Dr. P.P Choudhary,
Senior Scientist (Residue Chemistry) visited the farmers'
fields and collected soil samples. Farmers were advised to
apply FYM @ 10-15t/ ha to the affected field followed by one
irrigation fortnightly. Use of triasulfuron in wheat-rice
system was suggested, butits application in wheat-sovbean,
wheat-greengram, wheat-cotton or wheat-maize svstems
wis notadvised,

The collected soil samples were analysed for effect
on germination of succeeding crop by bioassay technique. It
was observed that broad leaf plants like soybean and
greengram were badly affected after a good germination.
The presence of herbicide residues in collected soil sample
was detected by LC-MS5/MS and triasulfuron residues
within the range 1.28 to 7.48 g /ha were decumented. Some
degradation products of triasulfuron were also identified
(Figure8.1).

Triasulfuron k-3

Q.. =

chiormathony berzens  £-aMiNG-4

Q—ewmm—? - Q—snnmmnmz
ocscra N e

a8 moh & R el e
Figure 8.1 ldentified degradation products of triasulfuron

8.9 old "Wy & ayfl  ailv g wle Wy
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foremmerall affR e Sy Heerrs genfa @) 49 1 | Reh @
U e @ e o R W AR e e

8.9 Supply of bivagents and monitoring at sites
of release

The bioagent Zygogramma bicolorata (Mexican
beetle) were mass reared innet houses at the Directorate and
60,000 beetles were supplied by postal services and personal
delivery to different AICRP-WM centres, KVKs, farmers,
schools, NGOs, colony residents, etc. On the request of a
Delhi based teacher, extension material related to
Parthenium and live culture of the beetle were sent for
creating awareness among students.  About 35,000 beetles




ey T3
7 WAAA.

Wifdd died 49 1y o Renfi § Srresa dm 8g
gapr Y Ty | geeTe, e el areueEe uEwn A of
35,000 d1ed o1 Q| wWAEW 9§ g 5 g o
et Somwew, fier, Freer govrers o e ue §
e 9T, el vd seavs F Oty wvere wnfig gt e 2

FAGAl TaEE H SUaT BF Al wd HeAd
Fratfdtr & dea A s avraar geas o aftes
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Compoest preparation by NADE method
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were carried to NMorth-East India viz. Imphal, Assam, and
Arunachal Pradesh and were released on Parthenivm for
further establishment. Reports received from various stake
holders confirmed establishment of the bioagents in
different parts of the country, viz. eastern and western Uttar
Pradesh, Bihar, lower Uttrakhand and many parts of
Madhya Pradesh, Delhi and Jharkhand.

The live insect culture of Neocheting beetle, a
bicagent for biological control of water hyacinth was also
sent by postal services to various AICEP-WM centers.
Advisory services of management of water hyacinth and
otheragquatic weeds were given to various stakeholders.

8.10 Compost and vermi-compost preparation

from weeds and agro-waste biomass

To increase awareness about the use of compost and
vermicompost in the field, preparation of compost and
vermi-compost was undertaken at the Directorate using
weeds and agro-waste of different crops. Demonstration set
up was created to prepare compost from weeds by pit and
other agro-waste by NADP methods. Farmers visiting the
Directorate were encouraged lo prepare compost and
vermicompost to increase the productivity of field and
reduce input cost as well. Farmers were also encouraged to
set up vermicomposting and composting units in their
respective villages under 'Mera Gaon Mera Gauray'
programme,

Compost preparation [rom weeds by pit method
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Participation in training programmes

9.1

Scientists/staff of the Directorate participated in
training programmes to enrich their knowledge and acquire
expertise in their respective discipline. Details of such
trainings are given below:

2|
bl  wftrEe e s h@' ,“Hﬁud
Name Training attended Institution Date
= fow dtgmd ow AT, ufEem s a T ; 02-06 T, 2015 715319
T4 L H— YT AR,
LK. Singh MDP training programme on Priority ST 02-06 June, 2015
setting, Monitoring and Evaluation (PME)| 1o AR-NAARM, Hyderabad
o fwm & fom Reww oesm ® | faww sate, e 07 @RI, 2015 e, g
el el o afdEer we e Reliance office, Jabalpur 07 August, 2015 | seifie
Training cum workshop of partner Il"'F"C'l-"-“l"""l'd by
institution of reliance foundation for Reliance
agriculture development
aredt, g3 WIGHAN WHU U Wi aw wewen | ard feare-cad ), 19-20 W%, 2015 | FEALLHN-TE,
R.F. Dubey Training-cum-Workshop on Weed AV 19-20 May, 2005 | T (-VII)
: Management ICAR- ZPD Zone-VII g‘;’] et ‘b}.
ICAR- ZPD»
{£one-Y1I)
e e 70 e e e M A e L B AR s o sm—riooae, | 1722 3TE, 2018 | gAY
Raghwendra Singh TR ELGI O 17-22 August, 2005) THRH _g’-'-ilﬂl?q
I'Taining programme on analysis of ICAR-MNAARM, Hyderabad Er""" o -dj .I.':nr
g bt Sponsored by
experimentat data ICAR-NAARM,
Hyderabad
HfiE i afEeh wonsh = B FEdivan—drarasar | oe—11 e 2015 T 15000
Conservation Agriculture: Developing e HE 02-11 September,
resistant sysbem ICAR-CSSRL, Karnal 2015
i sl I F H Prda w 3 aré Wy aR-rA A gaE & | 26-30 T, 2016 aﬂ"f‘ﬂ-m"’!‘ﬁ‘“g-
Yogita Gharde i wweTE] B S rA g, AT 28-30 March, 2016 ng bidbi
3 days User's Training Workshop on ICAR-NBSS&LUP, Nagpur Sponsored by
ICAR Krishi Geoportal ICAR-NBSS &
LUP, MNagpur
T TR e c_ii 7Y s ey s e pat O 12-21 a4, 2016| T 1800
Subhash Chander | T Wm0 S U 12-21 January, 2016
4" Mational Training Programme on ICAR-DWER, Jabalpur
*Advances in weed management”
faere =% @l s arEie St oty g~ A A, 11 FE-22 A, ¥ 52881
Vikas Chandra Tyagi| Professional Attachment training LTI 2015
B5l, DRC, Hyderabad 11 May-22 August,
215
e ittt e Gramifiva gy, favmre | 15-19 WO, 2016 | TN A U e
Pest Risk Analysis NIPHM, Hyderabad 1519 February, | STT @
2% Sponsored by
MNIFHM,
Hyderakbad




weed management and
conservation agriculture for
IFFCO willage farmors

N g g Ptor &
i" Training and Capacity Building ﬁ%‘g
AR 5w A

WA e UE DU /o and va, e ot HE W UAR—HELTHEAR. | 1315 FE, 2015 2 6136
Sandeep Dhagat Training on FMS/MI5 wrg, 7§ R 13-15 July, 2015
ICAR-IASRI, New [Delhi
T st & e amm == TS WU AU AT, | 1928 AT, 2015 7 0048
gftwm wmiwe ELEICICH 19.28 August, 2015
Competence Enhancement Training ICAR-NAARM, Hyderabad
programme for Technical Cificers
s fvadt vd | aeeird sl & o e wd g MR- LM, | 1-10 HH, 2018 2 5000
OMN, Tiwari & WEETT A faTs 1-10 March, 2016 for each
THH, TN Competence Enhancement Training ICAR-NAARM, Hyderabad
S.K. Parey programme for Technical Officers
oA I AT st @ o e g MU AR-TAQLMRYA, | 1928 37TE, 2015 T 9048
Pankaj Shukla wfderer Frten FevaTE 19-28 August, 2015
Competence Enhancement Traiming ICAR-MNAARM, Hyderabad
programme for Technical Officers
CiTE. B8 U0 | URUAGH. / QRIS UH. W afiEm FEH U AR-AEQTRIN, | 1315 FdlE, 2015 T 5706
MG Hedau & Training on FMS/ MIS g, -8 e 13-15 July, 2015 &
BT S ICAR-IASRI, Mew Delhi T 6306
T. Lakhera
# o, SR O TR,/ TR TS U, T e IERMUIR-IEUTHAR, | 1315 TS, 2015 T 3250
B.P. Uriya Training on FMS/MIS g, 72 Bwh 13-15 July, 2015
ICAR-IASRI, Mew Delthi
92 uf¥em sdsa @1 gl 9.2 Organization of training programme
Y o % I fefafag ofteo wdwy Following training programmes were organized
ameifa - during the year:
Training Sponsor Date @ wem | F Coordinators
Mo of Course
_ | Director
WIAR YA & O A W | g g, 20 HFTHY, 2015 23 -~ fi%. fife
U fRmn Mored o | e
it 20 October, 2015 ;
One day CAFT training INEYY, Jabalpur ik P Slngh
programime or advancement in
weed management
s i WOl § R i 3R 15—22 fR¥aw, 2015 26 s fiE | 7w TR o
weE o died uite gauws | den aEe i T
Muodel Training Course on weed | Ministry of 15-22 Becember, 2015 PK. Singh | Bhumesh Kumar and
management in conservation Agriculture and Yogita Gharde
agriculture system Farmers Welfare
TN WEUET T T W | A A nane -, 12-21 W], 2016 16 aRE g4 | P R AR
ey I Wi wEE B IR, TEEYR A TN
4" National Training Programme | ICAR-DWER, 12-21 January, 20116 R.F. Dubey | Bhumesh Kumar and
on Advances in Weed Jabalpur Meenal Rathore
Management
gEEr T & e & FEH! 10 HTH, 2018 a5 = €. i
TN A S At &
7 e feit ot erdme
One da_}r tr=|ini|'|g Programme on IFFCO 10 March, 2016 E K. ﬁﬂgh
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9.3 Lectures delivered by scientists in other

ishitubtions

Scientists of the Directorate received many invitations
from other institutions to deliver lectures in different

occasions. The details of the lectures delivered by the

scientists are given below :

Weed Management in CA

53"5[EH‘IS

TR e

Summer school at ICAR-RCNER, Barapani

Speaker Topic Train : Date
TR WA WEEE Tt W5 & i fAEm Fee @ afts ae 28 G, 2015
AR Sharma Weed Management technologies | @b, @- 59 Frerr fifs, aeeifa) 28 June, 2015
Annual Zonal workshop of KVKs of Zone-¥ at
Jain Irrigation Systems Lid., Jalgaon
Ae gonfeat f amar R | o diesR - e,  aRme oz famm, 2018

02 September, 2005

wrdie & & &9 4w
wiler @ e dumeE aee
Appropriate technologies for
weed management in Indian
agriculiure

a7 @ smin o e @ @ eies

U 2018, Y fwE B, o

Zonal Workshop-2015 of KVEs, Zone-VII at

KVK, Ujjain

10 fhelaw, 2015
10 September, 2005

g &y SYOdrR @1 G
frem ud waEe

Biology and management of
Swine cress weed

Eah R Mt d

Directorate of Dairy Development, Banchi

24 AT, 2015
24 November, 2015

aree  welder gt o g
3T T I
Conservation agriculture in
India: Challenges and way
forward

wre sty e qen & R ol o

TS T TR S — AR AN

Mational Symposium on transforming Indian
agriculture towards food and nuotritional

security at ICAR-IGFRL, Thansi

20 WA 2016
2 February, 2006

Weed management and
conservation agriculture

Eeliance Foundation Office, Jabalpur

i fife w9 g R | el aft 9 wver geem @ | Sovsd-aanif, e 20 3FCAEY, 2018
P.K. Singh and e CAFT, INKVV, Jabalpur 29 October, 2015
Raghwendra Singh Importance of weed management
in Indian agriculture
f13 iz HAaR e e Tl gt | ddd-aagphf aemp 13 3lE, 2015
K. Singh Weed management and DEE, INKVV, Jabalpur 13 April, 2015
conservation agriculture
R wdeE ae i gt | Rerw wEdee wriEn, ey 7 3T, 2015

7 August, 2015

EIGR W oS A, TR 17 W], 2015
Weed management FI'C, Jabalpur 17 August, 2005
FIAER W AT weEE M | MUpaa g smaf asfn ww W 20-21 3T, 2015
Weed management and wET, wiEn, fdER H-21 August, 2015

conservalion ngrin:'ull:u e

Mational level exhibition organized by
ICAR at Motihari, Bihar

EATETT W T, AT 28 AT, 2015
Weed management FTC, Jabalpur 28 August, 2015
LTI W o LA, S 5 [¥refa, 2018
Weed management FTC, Jabalpur 3 September, 2015
wRyaaR waeA ot Wil @f | Sdd-wAagff, seapR ¢ fmar, 2018

Wesd management and
conservation agriculture

DEE, [NKVV, Jabalpur

& September, 2015




Statishical methodologies for
climate resilient soil
management

w8 wfbreror we e Frfor 0
o Training and Capacity Building LJ %‘;J
LR B
AR W R
e R TR ST WA iRy o B K G G M L 29 TR, 2015
Sushil Kumar ity (ATATETH), ‘{ﬂ'ﬁ@iﬁ afiT | CAFT. INKVY, Jabatpur 29 October, 20015
ey w1 S s
Biological control of problematic
invasive weed Parthenium, water
hyacinth and Salpinia
et vd w4 AwE | oW 9 SR W, WA (W) 13 BT, 2016
TIER W T O S # s wefia s 13 February, 2016
THE National Workshop held at State Forest
Invasive weed problems and EResearch Institute, Jabalpur (MF)
their management in forests and
protected areas
FIETT ST - WA W GE | A o Sl Sy, waegE § 28 HTCER, 2015
e e iy dreTe 25 October, 2015
Lantana utilization: a way of Mational Workshop held at Mata Gujri
managenent Mahila Mahavidyalava, Jabalpur
e, g4 et wEat s i § LR T e W CAE IR E 70 3y, 2015
R.F. Dubey AR 9EEA CAFT, INKVV, Jabalpur 29 Oickober, 2015
Weed management in vegetable
crops and orchards
i) e G o B e o i (R s B G R M T 3 IR, 2015
PJ. Khankhane ATER # awEeiiT S 9T | CAFT, INKVV, Jabalpur 3 Navember, 2015
i iLEl
Role of emergent weedy plants in
bioremediation of low quality
wiater
T i a4 e amd e | Hermd-wan iR, oEagy 29 IFEEY, 2015
Shobha Sondhia i S & fo 5 ¥Ee BY | CAFT, INKVV, Jabalpur 29 October, 2015
EL S|
Herbicide residues in the
environment and their
management strategics for
sustainable agriculture
e T wrerary ufvad ® snrwen § W -aAgRf e 29 IFAT, 2015
famra =7 wit EAOAER WA — A A CAFT, JNKVV, Jabalpur 7 October, 2015
Bhumesh Kumar and Weed management under the
Vikas Chandra Tyagi regime of climate change -
Recent advances
Hrier won wrerary ofitad & wee wr | Werwd-wagff, e 29 HAGER, 2015
Meenal Rathore of @ forg a1 wde o wEg | CAFT, JNKVV, Jabalpur 20 October, 2015
% fay ammigs ohg fAse
Mouolecular biology to the aid of
soil management for sustainable
agriculture under changing,
climate
aifien Bl Werary e 5a1 wane @ fau | Hreed-wanif, meegR 3 TEEE, 2045
Yogita Gharde it Tl CAFT, JNEVV, Jabalpur 3 Movember, 2015
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94 Technical seminars

scientists during the period -

M
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Following technical seminars were delivered by the

Date Name Topic
01 HET, 2015 it wifern rengEEe @ R wed 4 muaneara R & ae
0 July, 2015 Shobha Sondhia Tonicological significance of MELs with special reference to glvphosate
28 ITE, 2015 wHe fHE THARAE, S 7§ EweaR gEee
28 August, 2015 Raghwendra Singh Weed management in SRI
o1 fawfae, 2015 fdt, e sl o g # wu o Yeaien @ g
01 December, 2015 P.P, Choudhury Improving efficiency of herbicides: Role of Adjuvants
06 WEdl, 2016 =@, grE bt B U | e s e e B e o T
(¥ February, 2016 DK, Pandey Weed spread risk potential through dissemination of viable seeds

9.5 atfafs ==

59 g & S, B gt 9 o2 afhs
IenfAwt J e w1 2 b & e [@vser &

9.5 Guesl lecture

faws w e e | e w1 Raw Fergar & given below:

During the period, many renowned scientists from
different institutes visited the Directorate and delivered
lectures in their area of expertise. Details of the lectures are

Name Address Topic Date
3w d g gﬂ fer vd oY vemE | A el e @ A eE T S JE | 03 T, 2015
Dr, 5.F. Datta QR L Risk assessment of metal-polluted soils and their 03 November, 2015

ey, 7 feoe reclamation

Division of Soil Science &

Agricultural Chemistry,

ICAR-IARL New Delhi
& & e T FreEs, and A aR Hhaidi-21 24 TRGH, 2016
Dr. 5.K. Dhyani — A, JE CoP-21 24 February, 2016

Former Director, [CAR-

CARI, Jhansi
0 R[4 s Mnam e uaR e, | o 9§ weery oftws s ok e 11 ®rd, 2018
Dr. 5.K. Bandopadhyay | = Rl Tty 11 March, 206

ICAR-IARI New Della Climate change mitigabon and adaption

strategy in agriculture

E RO e, S e it o T e - free 18 W4, 2016
Dr. D.M. Hegde Chairman, RAC Carrving capacity of Indian agriculture: Oilseeds 19 March, 2016
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LINKAGES AND COLLABORATIONS

fraremera @t fwror afiv arpeT Heenalf | wEwhar 2
Frerene 1 e Snen 9E e ¥ ERUTaR § 0aeE &
ford) afRiaT= & @1 FAraTA H € | e urEl &
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Fraorar @1t wETer wean € | I i ety
ARl  weell dR eEl Rouwen
wRenall e s RS B wHE JaE S i A
feyeramera eeuw vEa # |

10.1 ¥1ou &Y favafaenaat & e aeafim

78 FrRwmea 23 won @ft ReafRaes R
wWgage wde dEl 4 99 W oame aflge sl
FAMA ST ONaTaT § g EHoaN Yaaa 6
7 ¥ e #1Y G o7 WA el & i fib o9
@ faft sft—aeran &= # wnfia € | sa fPeemraa & 5
gerr AR g9 @El WA W@ agaE 3R R
wriEy @) g w9 § ol v wewfier & 39 wsy
i favafaaradl 1 g8 ufagfie Suee F E |

ICAR-DWE has collaboration with educational and
research institutions for research, teaching and extension.
The Directorate aims for coordinated research work in weed
management across the nation and offers research and
training to research students, shares expertise and provides
consultancy to staff and students of SAUs, [CAR institutes,
MNGOs and other stakeholders,

10.1 Collaborationwith SAUs

The Directorate coordinates research and l-raining in
the area of weed management through its All India
Coordinated Research Project on Weed Management
centres at 23 SALUs located at different agro-climatic zones of
the country.
Directorate who monitor the ongoing research and
extension programmes at these centres and provide
feedback to the SAUs foreffectve collaboration.

There are five nodal officers from the

aiferat 101 fafd= vand A aned —segue. #61 w FEvs sl wam sl & 2

Table 10.1 Yisits by the Director and Nodal Officers to different AICRP-WM centres
feaiw Y w v wha et wd wenE sl 2 we
Date Place of visit Visiting nodal of ficer/team
e &3 North Zone
16—19.02 2016 ol Mg d, gFaTt GEPUAT, Pantnagar HHE AR Bhumesh Kumar
24-3502 2016 TH®HGUTEDL, 7 SKUAST, Jammu
26.02.2016 fiuag, dfaren PAL, Ludhiana HHE FHHN Bhumesh Kumar
T gf e (BER) S5 Punia (Hisar)
A v (@) Anil Sharma (Jammi)
26.03.2018 Hrmmraitad, merw CSKHPKV, Palampur HAT FAN Bhumesh Kumar
4l#1 &3 South Zone
20.02 2016 FO, BT KALU, Thrissur Heie HAR Sushil Kumar
01.03.2016 Auauy, sy TNAU, Coimbatore
02.03.2016 AUTH, I UAS, Raichur
04.03.2016 AUTH, e UAS, Bengalurn
tEf 13 East Zone
03.09.20M5 ned, ?Ffﬂ?:—-'? HFTH AAL, Jorhat, Assam UHE, ¥HT AR Sharma
24 11.2015 g, v smEvs BAU, Ranchi, [harkhand
19-20.03.2016 APUE, IR TS OUAT, Bhubaneswar, Odisha
uf¥=ry &3 South Zone
08-08.09.2015 01 &4, S PDKVY, Akola MR, 8 RP. Dubey
02.03.2018 T, AFE AAU, Anand
03.03.2016 TR UEL, BEUN MPUAT, Udaipur
@414 B3 Central Zone
20-21.03.2016 AT AL T RVSKVY, Gwalior Gi9, WEE FJ. Khankhane
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& e el 2 |

10.2 3+ Serat 3 wmeast & v wetin

WA 9 & 3 Wvens & e o FEwea #
s 2 | Fred S waa-—aae W g el g
WA Hae STHaE oY favan @riemd & dereHt @
ford Ro-Pde vgF Hw e &) g9 dwend § o
I B e w # 9 f mEsmu-TsE e
Srdienfedl aEuE e, 94 el wigamu.
T Wafd ATl yeee A @, A8 e,
A1 3 U AR SfeA A W, R, 91E.
&7, H—WIEI FREIE U9 AW Sen e, s, A1,
EEERE G I ARG b i R L E T
—\da Uy Rl s S, geea Y @ 6
wEATa § € ) 18 o) a & 9l ) Suema & A
Tz Preenew et dra e o e aeareft )

10.3 Y fasr o+ & w2 wswhrm

20152016 & SN Y 7L WS, BaiaTe AN
I H 04 HALT F W A€, g, G, eHey, 1§,
T/ HEGA, Hawl #N ke $1 A= swat 4 soo
MTED/THEIA D G AR -EN (@{F5-7) &
(61121 e B 1 e O e B i 2 e e s TS B G R
TR yge ade e &1 aeeiE @

uef¥a o 72 it Rafag asifeal & s @
T Hio[ET I @ g 3 WROwa @ diaan 9ga 7
urdl 13 i g% affE S (12—18 uftve) @ wad
H GerTewHE gRoTHr ® w9 # fGwarg €1 | Seaes aee o
Al ity 3 s o afy ol ufy gerd Maw 4 am
Ihis T AE T3 Bl & |

WA HEaE @ &9 ¥ HAE g 6 7 el
T AfASTET B @ fo7d] TNaaan SEEa e i
wIaER wEud 9 g1 fRaw i iR wrmen @
AT faar Tar | 19-20 75, 2016 & SWH AL,
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The Directorate is in collaboration with MNavsari
University, Gujarat for bioinformatics research, Uttar Banga
Krishi Vishwavidvalaya, West Bengal for grain/flour
proximate analysis and with Manipur University, Imphal
for biological management of Parthenium in north-east
India, BAU, Ranchi, RDVV and JNKVYV, Jabalpur for
pesticide residue analysis. DWR also collaborated for water
hyacinth management in severely infested ponds and lakes
at Halival {Uttara Kannada) and at Motihari (Bihar) with
University of Agricultural Sciences, Dharwad (Karnataka)
and Rajendra Prasad Agricultural University (RAL), Pusa
(Bihar), respectively.

10.2 Collaboration with other institutes and

agencies

The Directorate has collaboration with other ICAR
institutes also. Nodal scientists provide timely guidance for
refining weed management research and extension
programmes in these institutes, Collaboration for ongoing
research work also exists with ICAR-National Research
Centre for Plant Biotechnology (NRCPB), New Delhi, ICAR-
Mational Research Centre for Integrated Pest Management
(NCIPM), New Delhi, ICAR-Indian Institute of Pulses
research (IIPR), Kanpur, ICAR-  Indian Grassland and
Fodder Research Institute (IGFRI), Jhansi, ICAR- Indian
Institute of Soeil Sciences (11S5), Bhopal and Indian
Veterinary Research Institute (IVRI), lzatnagar. The
Directorate i= also in collaboration with the Mational Seeds
Corporation (NSC) for providing seeds of wheat and rice.

10.3 Collaboration with KVKs

Improved weed management technologies for
different crops under various farming situations were
demopnstrated in association with the ICAR-ATARI
(Zone VIT} by conducting 800 OFTs,/ FLIDs in wheat, paddy,
soybean, tomato, greengram, onion/garlic, maize, and
groundnut crops through 94 KVKs across Madhya Pradesh,
Chhattisgarh and Odisha during 2015-16.

All the improved technologies demonstrated have
decreased weed intensity compared to the prevailing
farmers practice (HW) and showed highly encouraging
outcome in terms of increasing productivity (12-18%),
decreaszing cost of production and an increase in B:C ratio
indicating increasing benefit per unitof investment made,

A two days training-cum-workshop on weed
management was organized at the Directorate to review the
work done by KVEs in the field of weed management,
The technical programme for next year was also finalized
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Linkages and Collaborations

with the participation of programme co-ordinators and
scientists of KVKs in association of ICAR-ATARI
(Zone-VI1), Jabalpur during 19-20 May, 2(15.

10.4 Advisory services

Advisory services were given to Irrigation
Department, Gwalior and Morena on aquatic weed
management in Pullowa and Kotwal dams. Technical
advice was given to the TARU' organisation for water
hyacinth management in ponds of Indore and also to Ireo
Waterfront, Ludhiana for the management of submerged
weeds,

10.5 Education

The Directorate has MoUs signed with Jawaharlal
Mehru Krishi Vishwavidyalaya, Jabalpur; Indira Gandhi
Krishi Vishwavidyvalaya, Raipur; and Mahatma Gandhi
Chitrakoot Gramodaya Vishwavidyalaya, Chitrakool. The
Directorate is also recognized by Rani Durgavati
Vishwavidyalaya, Jabalpur; AKS University, Satna; and
APS University, Rewa as a post graduate research centre for
their students.

gt e, agaye
MPUAT, Udaipur

fradid A, amien

ey, e
AAU, Anand

e e d va fld @, e
CSKHPEV, Palampur
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Wisit to experiments at different AICEP-WM centres
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(84)
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AWARDS AND RECOGNITIONS
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On the occasion of 27 Foundation Day of [ICAR-DWER,
_[dl'.la]pur, 'Best Worker Awards (2014-15)" in the
category of scientists, technical officers, administrative
staff and skilled supporting staff were conferred upon
D, Shobha Sondhia, Shri Mukesh Meena, Shri Manoj
Kumar Gupta and Shri Madan Sharma, respectively.
All the awards were given in presence of Dr. V5.
Tomar, Vice Chancellor, Jawaharlal Nehru Krishi
Vishwavidyalaya, Jabalpur and Dr. R.K. Gupta, Senior
Consultant, BISA, Jabalpur.

Mr. Bhagwante Prasad, Tractor Driver, was awarded
cash of ¥ 10,000/ - by Director for undertaking Zero-till

sowing of all crops at research farm and at farmer's

field.

Mr. Basant Mishra was awarded for excellence in wild
life conservation on 6 October 2015, during wild life
conservation week by Sh, Deepak Khandeker, Principal
Secretary Forest, Madhya Pradesh Government.

Dr. Meenal Rathore, Dr. Ragvendra Singh and Dr.
Bhumesh Kumar received the "Best Poster Award' for
the article 'Germination of Indian weedy rice under
anaerobic conditions and varying seed burial depths'
during 25" APWSS conference, Hyderabad.

Ms. Tarun Suryavanshi, Dr. ML Kewat, Mr, Shyam Lal
and Mr, Harisankar received 'Best Poster Award' for
'Effect of post emergence application of propaquizafop
and imazathapyr mixture on growth, vield and
economics of blackgram' during 25" APWSS
Conference, Hyderabad.

Mr. K. Parsate, Mr. M. Rathore, Dr. P.P Choudhary, Dr
R. Singh, Mr. 5, Pagare, Dr. 1. Jaggi, Mr. M. Varun, Dr,
M. Tripathi, Mr. 5. Chander, Dr. C. Sarathambal and Dr.
Bhumesh Kumar received 'Best Poster Award' for
'Crop-weed dynamics and weed management under
the regime of climate change' during 25" APWSS
Conference, Hyderabad,
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@ Dr. Meenal Rathore, Senior Scientist, was given

sponsorship grant by University of Western Australia
to attend 257 APWSS Conference, Hyderabad, where
in, she delivered a talk on weedy rice during weedy rice
satellite symposiuom,

® Dr. Yogita Gharde received 51" Dhall Distinguished
Publication Awards in Statistics - 2015 from Society for
Advancement of Human and MNature (SADHMNA),
Solan, Himachal Pradesh.,

® Dr Yogita CGharde was recognized as honorary board
member by Society for Advancement of Human and
Mature (SADHMNA), Solan, Himachal Pradesh.

ICAR Sports Tournament (Central Zone), 7 to 11

December 2015 at ICAR-DWR, Jabalpur

& Mr Veer Singhwon gold medal in carramevent.

& [Ir. Meenal Rathore won gold medal in javelin throw
and silver medal in shotput and discuss throw.

@ Dr. Shobha Sondhia won bronze medal in shotput,
discus throw and in 200 m race.

®  [r. Meenal Rathore, Dr. Sobha Sondhia and Dr. Yogita
wonsilver medal in table tennis as a team event,
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40(3): 82—86.
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HIH 47(2): 197200
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47(3) 321—228.
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AT dre WigH 47(2): 188—192.

HrErEd 1, WeR T, W €L U9 AR § 2016,
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e @Ee SEaEge A 9w domE A
gfafea | ey a@e sife die wgw 48(1):
2932,
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178—182.
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13.1 Research/review articles

Bandana, Sharma M., Joshi R., Gulati A. and Sondhia 5. 201 5.
Dissipation kinetics of glyphosate in tea under
northwestern mid-hills conditions of India, fowrnal of
Pesticide Science 40(3): 82-86.

Gharde Y. 2015, Forecasting of herbicide consumption in

India using autoregressive integrated moving average
madel. Tndian Jowrnal of Weed Science 47(4): 408-410,

Khankhane P.J. and Bisen FLS, 2006, Fleavy metal extraction
by weeds in wheat and cauliflower irrigated with
sewage water. Indian Journal of Weed Science 48(1): 33-
36,

Ehankhane P.]. and Varshney |G, 2005, Performance of sub-
surface horizontal wetland model using Arpndo donay
for rhizofiltration of drain water, International Jounl
aof Sciences and Applied Research 2(10): 53-59.

Mavank V., Jaggi D., D'Souza R., Paul M.5S. and Kumar B,
2005, Abutilon indicum L. A prospective weed for
phytoremediation.  Envirenmental  Moniforing  and
Asgsezsment 1B7: 527-535,

MNaidu V.5.G.R., Ravisankar H. Dhagat Sandecp,
Kamalvanshi V. and Sharma A.R. 2015. Knowledge
based system for weed seed identification. Indian
Joreral of Weed Seience 47(2): 197-200),

Pandey DK. 2015. Allelochemicals from Parthenium for

water hyacinth control. Indian fournal of Weed Science
47(3): 321-325.

Ray Puja and Sushilkumar. 2015, Population dynamics and
ey ratio of bwo biocontrol agents of water h}'h‘l.l."'il‘ll‘h.
{ndian Journal of Weeed Science 47(2): 188-192

C., Rathore M., Jaggi D. and Kumar B. 2016.

Responses of soil enzymes to elevated CO. and

Sarathambal

temperature in weeds associated with rice-wheat
cropping system of vertisols. Indian Journal of Weed
Scienced8(1): 29-32,

Sarathambal C., Singh V.P., Barman E.K., Raghuvanshi M.5.
and Dubey R.P. 2015, Intercropping and weed
management effect on soil microbial activities in
newly planted mango and citrus orchards. Indian
Jowrsmal of Weed Science 47(2):178-182,

Sondhia 5. and Dixit A, 2015, Bioefficacy and determination
of terminal residues of a herbicide anilofos in field soil
and plants following an application to the
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AEH 47(3): 306—320.

13.2 wfamfaa e

T} H, A vd S R & Ry arewar fee
o uftrard Gfufee avoman Rem @ & o
T HWE, 13-16 JEgEy, 2015, WO AUHTI,
gEvETs i ufeared o
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&1 qedidiel. §. 555. HIAdew], T@e—3.

9 TaE, e am v9 9H v gee o 909 O
fAfr=T e WA U ERuEaN Waee @l
TATGIIL. G, 313, FUge, E8—3,

ATEEY U S, U g wAR e ueele A el diea
BT Wifam FrE=or TR 6T 9 WEE. 9. 592,
FGT, WE-3.
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HITE AL . 26, 1T, We-3,
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4 Aauradias Sifsay %1 anels Beemo g, 454,
B, WE-3.
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g, 27. TG, @83,
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Publications T%M‘HJ
oW R

transplanted rice crop. Conmmunications in Soil Science
and Plant Analysis 46(20): 2576-2584.

Sondhia 5., Khankhane ], Singh P.K. and Sharma AR,
2015. Detection of imazethapyr residues in field soil
and plants under soybean grown area following an
application to sovbean. fouwrnal of Pesticide Science 40(3):
106-110.

Sondhia 5. 2015, Residues of imazethapyr in field soil and
plant samples following an application to soybean.
Drdian Jowrnal of Weed Science 47(2): 166-169,

Sushilkumar, 2015, History, progress and prospects of
classical biological control in India. Indian Journal of
Weed Science 47(3): 306-320.

13.2 Papers presented

Papers presented in Silver Jubilee Conterence of Asian-

Pacific Weed Science Society on weed science for

sustainable Agriculture, Environment and Biodiversity,

13-16 October, 2005, PITSAU, Hyderabad :

Bisen HS., Dongre G.R. and Tiwari M.P. Evaluation of
different spray volumes used for weed control in field
crops, p. 533 In: Proceedings, Volume I,

Bose S.K., Singh R, and Sharma AR. Yield of rice as
influenced by different crop establishment and weed
management practices, p. 313, In: Frm:eedings,
Volumelll,

Brahman L. K_and Sushilkumar Impact of mexican beetle for
biclogical control af Partheninm under field
demonstration, p.592. In: Proceedings, Volume NI

Chander 5., Chaudhary L.B. and Tyagi V.C. Weed
identification and herbarium preparation of winter
weed flora of Lucknow, p. 26, In: Proceedings, Volume
{15

Choudhury PP, and Barman KK, Sensitised photo-
transformation of bispyribac-sodium in soil-water
biphasicsystem, p, 454 In: Proceedings, Volume I11.

Dhagat 5, Sharma AR and Naidu V.5C.R, Web-based
expert module for decision making on weed
management in crops and cropping systems. p. 27, In:
Proceedings, Volume IT1

Dubey R.P, Sarathambal C. and Singh R, Effect of mulch
and intercrop under organic, inorganic and integrated

system of weed management in cauliflower, p. 392, In:
Proceedings, Volume I11.

Gharde Y., Dubey R.FP., Dhagat 5, and Pateriya B. Web-
based Information system for AICRP on Weed
Management. p. 588, In: Proceedings, Volume 11

Gharde Y., Ghosh D, Singh R., Singh P.K. and Dubey R.P,
Use of dosc-response relationship to identify
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herbicide's efficacy in a mixture, p. 62, In: Proceedings,
Volume 1.

Jaggi D, Varun M., Knox ], Paul M.S. and Kumar B.
Sustainable management of Parthenium hysterophorns
through highly competitive flora, p. 468. In:
Proceedings, Volume I,

Khankhane [.]., Bisen H.S,, Sarthambal C. and Sharma AR,
Water-quality improvement in wetland treatment
system with emergent and free floating weed species,
P 45. In: Proceedings, Volume I

Khankhane PJ., Aasfa Tabassum and Patel A. Enhanced
cadmium accumulation in Arindo donax by EDTA,
p- 22, In: Proceedings, Volume I11.

Kumar B, Rathore M., Choudhury P.P., Singh K., Pagare 5.,
Jagg D, Tripathi M., Barua LC., Sanjay M.T. and Guru
S.K. Bio-prospecting the food potential of weedy
relatives of crops: Studies with Echinocilor and Physalis
species, p.43. In: Proceedings, Volume L

Mehta V., Saluja N., Mantri A. and Dubey R.P. Practical
implications in real time implementation of smart
weed sensors: Future of precision farming, p. 562. In:
Proceedings, Volume [1L

Pagare 5., Mishra R.P., Choudhury P.P., Eathore M., Singh
R, Jagei D and Kumar B. Morpho-physiological and
molecular variations in Mysalis species collected from
different locations, p. 24 ln: Proceedings, Volume 111,

Pandey DLK. Salinity, osmotic and pH stress tolerance in
water hyacinth, p. 18, In: Proceedings, Volume I11.

Pandey DK, Kumar B. and Tiwari S.K. Inhibition of
photosynthesis in water hyacinth by parthenium leaf

allelochemical crude, p. 471 In: Proceedings, Volume
IL

Paraste K., Choudhury I.P., Rathore M., Singh R., Pagare 5.,
Jaggi D., Varun M., Tripathi M., Chander 5.,
Sarathambal C. and Kumar B. Crop-weed dynamics
and weed management under the regime of climate
change, p. 575. In: Proceedings, Volume II1,

Parey 5K, Singh K. and Sondhia 5. lmpact of weed
management technology in soybean under on-farm
research cum demonstration, p. 506, In: Proceedings,
Volume [L

Prasad Babu M.B.B., Jain V., Sushilkumar and Gangaiah B.
Detection of jungle rice (Echinochloa eolona) using
remote sensing technique, p. 559, In: Proceedings,
Volume [1.
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Rathore AK., Sharma AR, Singh R. and Sarathambal C.
Yield performance of zero-till wheat as influenced by
weed and nitrogen management in rice-based
cropping system, p. 362, In: Proceedings, Volume 111

Rathore M., Singh R, Kumar B. and Chauhan B.5. Weedy
rice - The Indian Scenario, p. 7. In: Proceedings,
Volume L

Rathore M., Singh R. and Kumar B. Germination of weedy
rice under anaerobic conditions and varying seed
burial depths, p. 577, In: Proceedings, Volume 1T,

Sapre Misha, Kewat ML, Sharma AR, Singh V.. and Jha
C. Effect of tillage and weed management on weed
dynamics and system productivity of rice-wheat-
greengram cropping system, p. 351, In: Proceedings,
Volume 11,

Sarathambal C., Khankhane P.J. and Singh DK,
Characterization of metal tolerant and plant growth
promoting rhizobacteria colonizing in weed
rhizosphere, p. 4. In: Proceedings, Volume [11.

Sen .M. and Dubey R.IP. Comparison among three rice
establishment methods on cost of cultivation and
weed control, p. 537, In: Proceedings, Volume 111,

Sharma AR, Upadhayay E5., Mishra B, Parey 5K, Singh
P.K. and Singh R. Adoption of conservation
agriculture-based technologies in the Jabalpur region
of central India: Success story, p. 354. In: Proceedings,
Volume [I.

Shukla P., Sondhia S and Sharma AR, All India
Coordinated Research Project on Weed Management
A profile, p. 587, In: Proceedings, Volume 111

Singh R., Dubey R.P., 5ingh V.P., Ghosh [, Sarathambal C.,
Barman K.K. and Choudhury P.P. Impact of tillage,
residue and weed management on growth and yield of
maize, p. 151, In: Proceedings, Volume I1

Singh R, Meena MK, Singh V.I". and Sharma AR Weed
management in rice-based cropping systems under
conservation agriculture, p. 355. Im: Proceedings,
Volume [IL

Singh Asha , Kewat M.L., Sondhia 5. and Singh Priva. Effect
of day time application of mesosulfuron-methyl on
weeds and yield of wheat, p. 154, [n: Proceedings,
Volume 1.

Singh G.F. Sushilkumar, Pateria R, and Kamalvanshi V.K.
Web-based system for information retrieval on weed

scientists and research work in India, p. 5%, Im
Proceedings, Volume [1L

Singh P.K. Impact of technological intervention on tribal
maize growers, p. 504. In: Proceedings, Volume [11.
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Tiwari K.K., Parey S.K., Singh P.K. and Dubey R.P, On-farm
research on weed management in wheat in tribal area
of Jabalpur, p. 505. In: Proceedings, Volume [T,

Tiwari O.N., Sondhia 5 and Sharma AR, Improved
production technologies under AICRP-Weed
Management, p. 506. In: Proceedings, Volume N1

Varun M, Ogunkunle C, Jaggi D, Paul M, and Kumar B,
Phytoremediation potential of Selmmum nigrim grown
in lead contaminated soil, p. 561, In: Proceedings,
Volume [L

Vishwakarma ., Rathore A K. and Dubey R.P, Evaluation
of conventional and conservation planting techniques
for wheat, p. 328, In: Proceedings, Volume I11,

Yadav R, Khankhane PJ., Sondhia 5. and Baghel 5.5,
Pretilachlor tolerance and nitrogen uptake by Vetiveria
zizinotdes in contaminated soil, p. 483, In: Proceedings,
Volume HI,

Papers presented in 3rd International Plant Physiology
Congress on Challenges and Strategies in Plant Biology
Research, 11-12 December, 2015, Jawaharlal Nehru, New
Delhi,

Pandey D.K., Parthenium leaf allelochemical preparation as
an herbicide for noxious submerged aquatic weed
hydrilla (Hydrilla verticillata Lf. Rovle}- a weed
against weed, p. 235,

Paraste K., Choudhury P.P., Rathore M., Singh R,
Sarathambal C,, Tripathi N. and Kumar B, Effect of
elevated CO, and temperature on wheat and Phalaris
minor, p. 158,

13.3 Book chapters

Kumar B., Rathore M., Kumar 5, and Sharma AR, 2015,
Biclogy and management of invasive weeds of
forestry and agro-forestry ecosystems under climate
change regime. In:  Agroforestry: Present Status and
Wiy Foruard. Eds. 5. K. Dhyani, Ram Newaj, Badre
Alam and Inder Dev. Biotech Books, Mew Delhi. p,
273302,

Singh V.., Barman K.K_, Singh R. and Sharma AR, 2015,
Weed management in conservation agriculture
systems. In: Comscrvation Agriculture. Eds.
Mohammad Faroeq and K.H.M. Siddique, Springer
International Publishing AG, Basel, Switzerland, p,
3077,

13.4 Popular articles

Barua I.C., Barua A., Sarathambal C. and Kumar B. 2015,
Alien invasive weeds and their management. Indian
Farming 65(7): 52-55.

Khankhane FP.J. and Kaur Ravinder. 2016. Weeds as
phytoremediation agents of aquatic ecosystem, Indian
Farming 65 (7): 63-65.
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MNaidu V.S.G.R., Mahajan G., Chander 5., Kumar B. 2015,
Crop-weed competition and management under
changing climate. Indian Farming 65(7): 40-43.

Sharma AR and Kumar B. 2015. Directorate of Weed
Research: Profile, p. 41-56. In: Soupenir. Eds. AR
Sharma, B. Kumar, Sushilkumar, M5, Bhullar and
Prashant Bodake. Asian-Pacific Weed Science Society
Silver Jubilee Conference, Hvderabad. Indian Society
of Weed Science, Jabalpur.

Singh V.P.,Singh 5.P., Guru5.K_and Dubey R.P. 2015. Weed
management in organic farming systems. Indian
Farming 65 (7):14-18.

Sondhia 5., Sharma M., Janaki P. and Parvinder K. 2015.
Herbicide residue hazards and their mitigation. Tredian
Farming 65(7): 34-39.

Sushilkumar and Babu Ramesh, 2015, Aquatic weeds and
their management in India. Tndian Farnting 65(7): 56-62,

Sushilkumar and Deka J. 2005, Weed utilization: wealth
from waste. Indran Farming 65 (7): 73-75.

Sushilkumar and Duary B. 2015, Parthenium problem and
management in India. Indian Farming 65(7): 47-51.
Sushilkumar and Yaduraju N.T. 2015 How successful is
biological control of weeds? p. 30-34, In: Senzenir, Eds,
AR, Sharma, B, Kumar, Sushilkumar, M.S, Bhullar
and Prashant Bodake. Asian-Pacific Weed Science
Society Silver Jubilee Conference, Hyderabad. Indian

Society of Weed Science, Jabalpur.

13.5 Book

® Rao, V.5, Yaduraju N.T., Chandrasena N.R.; Hassan G,
and Sharma AR (Eds) 2015 Weed Science in the
Asian-Pacific Region, Asian-Pacific Weed Science
Society and Indian Society of Weed Science, ICAR-
DWR, Jabalpur. 389 p,

® Sondhia 5. 2016, Herbicide Residue Analysis. Satish
Serial Publishing House, Delhi. 360 p.

13.6 Edited Proceedings/Souvenir/Others

®  Anonymous, 2005, Vision 2050, ICAR-DWR, Jabalpur
and ICAR, New Delhi. 32 p.

@ Shetty SV.R, Prasad T.V R, Chinnusamy C., Sanjay
M.T., Sondhia 5. and Sushilkumar. 2005, Proceedings,
Volume 1. Asian-Pacific Weed Science Society Silver
Jubilee Conference, Hyderabad. Indian Society of Weed
Science, [abalpur. 615 p.

® Sharma AR, Kumar B, Sushilkumar, Bhullar M.5, and
Bodake I, 2015, Sovvenir, Asian-Pacific Weed Science
Society Silver Jubilee Conference, Hyderabad. Indian
Society of Weed Science, Jabalpur. 56 p.
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14.1 Institute Research Council (IRC) Meeting

The IRC mecting was convened during 27-29
April, 2015 under the chairmanship of Dr AR, Sharma. Dr
MN.T. Yaduraju, President ISWS and Dr AN. Rao, Visiting
Scientist, IRRI/ICRISAT, Hyderabad were the invited
resource persons, Dr AR, Sharma briefed the research
programmes and initiatives undertaken during 20014-15. Dr
M.T. Yaduraju emphasized the need to address the
challenges in weed management in the era of climate
change, herbicide resistance and threat posed by invasive
weeds, Dr AN, Rao urged to develop a "'Weed Science
Knowledge Bank' and also the need to develop innovative,
cconomically-viable, eco-friendly and adaptable weed
management practices for the benefit of farmers. Dr
Bhumesh Kumar, Member Secretary, [RC presented the
action taken report on general recommendations of [RC
2014. Salient achievements during 2014-15 were reviewed
followed by in depth and critical remarks by the members,
resource persons and Chairman.

14.2 Institute Management Committee (IMC)
Meeting

The XXIV meeting of IMC was held on 10" March,
2016 under the chairmanship of Dr. A.R. Sharma, Direclor,
ICAR-DWR in the presence of members Dr. S.K. Rao,
Director of Research, JNEVV, Jabalpur; Dr. S.K.
I:]ii;lnlff-:,‘sn[‘:;;ld]'l:,.riﬂ],'J I"'rinu_'ii_‘m‘l Seientist, Div. of Environmental
Sciences, IARI, New Delhi; Dr. D.P. Singh, Ex-Principal
Scientist (Plant Physiology), ICAR- NRRI, Cuttack, Odisha;
Dr. OF. Premi, Principal Scientist (Agronomy), 1CAR-
DRMR, Bharatpur, Rajasthan; Sh. Surendra Amrute, Asst,
Director, DFWAD, Govt of Madhya Pradesh, Bhopal
(Representative of Director, DFWAD, Bhopal); Sh. B.K. Giri,
Administrative Officer & Member Secretary, the research
programme leaders and Assistant Finance & Accounts
Officer, [CAR-DWE, Jabalpur.

The Chairman briefed about the historical
background, mandate, ng-fwnrking and collaboration, farm
facilities, discipline-wise staff strength, major research
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programmes in X1 plan and contract research / consultancy
services and initiatives undertaken during 2015-16 for
strengthening research, extension, training and educational
activities of the Directorate. The Member Secretary
presented the Action Taken Report (ATR) on the
recommendations of the XXII IMC meeting held on
24.09.2014. Thereafter, four research programme leaders,
viz. Dr. B Dubey, Dr. Sushil Kumar, Dr. Bhumesh Kumar,
Dr. Shobha Sondhia presented the salient research
achievements of 2005-16 and future research programme for
2006-17, Mr, M. 5, Hedau, AF & AQ presented the details of
budget allocation and utilization under Plan and MNon-Plan
of ICAR-DWE, Jabalpur and AICEP-WM for the years 2014-
15 and 201516 (upto Februvary 2016). All members
appreciated the efficient utilization of funds under different
heads, Plan funds allocated for 2014-15 were utilized fully,
The proposals for purchase of essential equipments/ Works
during 2016-17 were presented in this meeting which were
agreed and recommended by the IMC. The committee also
recommended that vacant positions in major disciplines like
Agronomy and Soil Science should be filled up without
delay.

14.3 Research Advisory Committee

Meeting

(RAC)

The XIX RAC meeting of the Directorate was held
on 17-18 March, 2016 at ICAR - DWR, Jabalpur. Dr. D.M.
Hegde, Chairman; Dr. Gita Kulshrestha, Member; Dr. 5
Bhaskar, Member; Dr. A.R. Sharma, Member; Dr. Bhumesh
Kumar, Member Secretary and scientists of the Directorate
were present in the RAC meeting. Dr. Sharma made a brief
presentation on salient achievements of the Directorate and
major initiatives undertaken during 2005-16. Dr. Bhumesh
Kumar presented the acton taken report (ATR) on the
recommendations made in the XVIIT RAC meeting held on
7-8 March 2015, RAC expressed satisfaction over the ATR
and opined that most of the points in the recommendations
made in the last meetings have been well taken care of,
Afterwards, programme-wise presentations of salient
research findings of 2015 and future programmes of 2016
were made by the programme leaders and the concerned
scientists, On 18 March, 2006 the members of the RAC
visited the research farm and on-going experiments. RAC
appreciated the ongoing experiments and congratulated the
whole DWE team for developing and maintaining the
experimental farmas a model.
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Dr. A.R. Sharma

87" ICAR Foundation Day Award Ceremony and
Mational Conference of KVKs on 24-26 July, 2015 at
Patia.

Delivered a lecture on "Weed management in CA
system” to the participants of Summer School on 2
September, 2015 at ICAR-RCNER, Barapani,

Delivered a lecture on "Appropriate Technologies for
Weed Management' in the Zonal Workshop-2015 of
KVKs{Zone-VII) on 10 September, 2015 at KVE, Ujjain,

Workshop on "Effect of feeding swine cress
[Corontapes .:ﬂdbrrrr.:w} weed to livestock on :[u:-i]it],.' of
milk and its control measures” on 24 November, 2005 at
the Directorate of Dairy Development, Ranchi.

Workshop on “Agricultural Development Issues of
Central Flateau and Hill Region" on 30 November, 2015
atlICAR-IGFRI, Jhansi.

Dr. P. K. Singh

Farmers-Scientist interaction workshop-cum- field day
on 1 April, 2015 jointly organized by ICAR-ATARI
(Zone-VII), KVKs Narshingpur and Bioversity
International at Narshingpur (Madhya Pradesh).

Training-cum-workshop of MNodal officers on HRI}
programme during 6-7 April, 2015 at ICAR-NAARM,
Hyderabad,

Training-cum-workshop for finalization of technical
programme of KVEKs on 'Tmproved weed management
technologies' organized by ATARI (Zone-VII) during
19-20 May, 2015 at ICAR-DWR, Jabalpur.

Training-cum-workshop of partner institution of
reliance foundation for agriculture development on 7
August, 2015 at Reliance Agri. Foundation Office,
Jabalpur.

Mational Agricullure fairs-cum-exhibition organized
by ICAR, Mew Delhi during 20-21 August, 2015 at
Motihari, Bihar.

State level workshop on agriculture and horticulture on
30-31 Auguﬁt, 2015 iJTt;I:’iT'IiKEL‘i L‘t:,' State J".grirultun—r and
Horticulture Department, Madhya Pradesh at JNKVY,
Jabalpur,

Workshop-cum-training on agriculture organized by
state agriculture department of Madhya Pradesh
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Participation in Seminars and Workshops

wHrifeat af wmrdvmerad § wnierd

1

during 6-7 October, 20015at INKYV, Jabalpur.

Workshop for preparing road map for "Agriculture
development in agro climatic western plateau and
hills" during 3-4 Novemnber, 2005 at [CAR-DSR, Indore,
Fair-cum-exhibition on Agriculture during 13-14
February, 2016 at [INKVV, organized by ICAR-ATARI
{Zone-VII), Jabalpur.

Ageri, fest-cum-exhibition of Borlaug Institute for South
Asia, Jabalpur during 4 March, 2016,

Review meeting of CRP on Conservation Agriculture
on 29 March, 2006 at ICAR-1155, Bhopal.

Dr. Sushil Kumar

All India Coordinated Research Project on Biological
Control of Crop Pests Workshop during 2-3 June, 2015
held at Tamil MNadu Agricultural University,
Coimbatore.

'Brainstorming on I'M in major crops' during 16-17
February, 2016 held at NASC Complex, New Delhi.

Delivered lecture in the National Workshop on "Use of
Lantana to make utility article: Employment
generations and biodiversity conservation in forest
held during 26 October - 1 November, 2015 at Mata
Gujri Mahila Mahavidyalaya, Jabalpur (MP).

Presented paper in National Workshop on 'Invasive
Weed Management in the Forest and Grassland of
Wildlife Protected Areas' during 13-14 February, held
at State Forest Research Institute Jabalpur (MP).

Dr. R.P. Dubey

Workshop for full proposal development by
Information Technology Research Academy
{Agrieulture and Food) held during 15-16 May, 2015 at
T, New Delhi.

Training-cum-workshop on Weed Management
organized by ZPD zone VII during 19-20 May, 2015 at
ICAR-DWR, Jabalpur.

Mational workshop on pulses development:
opportunities and strategies held during 3-4 February,
2016 by Directorate of Pulses Development, Bhopal,
Department of Agriculture, Cooperation and Farmers
Wellare, Ministry of Agriculture and Farmers Welfare,
Governmentof India at ICAR-CIAE, Bhopal,

Workshop on 'ldentification of rescarchable issues and

1 L4
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development of strategies for promotion of organic
farming’ in Madhva Pradesh held during 25-26
February, 2016 at [NKVV, Jabalpur.

Workshop on Strategies for area expansion under
pulses in Madhya Pradesh’ held on 28 February, 20016 at
INEVY, Jabalpur,

Dr, DK, Pandey

Presented poster in the 3% International Plant
Physiology Congress held during 11-14 December,
205 at WU, Mew Delhi.

Dr. P.]. Khankhane

‘Expert committee meeting NASF on 23 Febroary, 2006
at NASC Complex, New Delhi,

Review meeting of CRP on Conservation Agriculture
on 29 March, 2006 at 1155, Bhopal.

Dr. Bhumesh Kumar

L]

Presented a poster in 3" International Flant Physiology
Congress held during 11-14 December, 2005 at New
Delhi,

Dr. Raghwendra Singh

L.

Training on Conservation Agriculture on
1 October, 2015 at Karnal.

Meenal Rathore

The training-cum-workshop on 'Becent technique in
molecular biology' during 6-7 May, 2015 at Biotech
Centre [NEVV, Jabalpur.

. Yogita Gharde

First workshop of Nodal Officers of ICAR Research
Data Repository for Knowledge Management
Initiative' organized during 4-5 August, 2015 at NASC
Complex, New Delhi.

One day workshop on statistical analysis software
'ARM on 12 October, 2015 at PITSALU, Hyderabad.

Three days training workshop on ICAR Krishi
Geoportal during 28-30 March, 2016 at NBSS and LUF,
Magpur.

. Subhash Chander

4" MNational training on "Advances in weed
management” during 12-21 Januwary, 2016 at ICAR-
DWR, Jabalpur.
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Participation in Seminars and Workshops
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Mr. G.R. Dongre

One day National Hindi Workshop on 7 November,
2015 at ICAR, New Delhi.

Following scientists and technical officers of the
directorate participaled and presented paper/ poster
in 25th Asian-Pacific Weed Science Society Conference
on "Weed Science for Sustainable Agriculture,
Environment and Biodiversity™ at held during 13-16
October, 2005 at PITSALUL Hyderabad.

Scientists:

Dr. P.K. Singh, Dr. Sushil Kumar, Dr. RP. Dubey,
Dr. DK Pandey, Dr. Shobha Sondhia, Dr. PP
Choudhury, Dr. I]. Khankhane, Dr. Bhumesh Kumar,
Dr. Raghwendra Singh, Dr. Meenal Rathore, Dr, Yogita
Gharde, Dr. Sarathamble C, Sh. Subhash Chander and
Sh. Vikas Tyagi.

Technical officers:

Sh. RS. Upadhvay, Sh. Sandeep Dhagat, Sh. M.P.
Tiwari, Sh. G.K, Dongre, Sh. O.N. Tiwari, Sh. Pankaj
Shukla, Sh. Basant Mishra, Sh. SK. Parey, Sh. MK,
Meena, Sh. .M. Sen, Sh, 5.K. Bose, Sh. K_K. Tiwari, Sh.
5.K. Tiwari and Sh. Chanshyam Vishwakarma,

Following scientists and technical officers of the
directorate participated in Annual Review Meeting of
AICEP-Weed Management, held during 17-18
October, 2015 at PITSAU, Hyderabad.

Dr. A.R. Shrama, Dr. P.K. Singh, Dr. Sushil Kumar, Dr.
E.P. Dubey, Dr. Bhumesh Kumar, Dr. Shobha Sondhia,
Dr. Raghwendra Singh, Dr. Yogita Gharde, Mr,
Sandeep Dhagat, Mr. O.N, Tiwarl, Mr, PankajShukla,
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W51 Weed surveillance and monitoring

Celpsia argeniea was found a severe problem in middle
Gujarat, North Gujarat and some part of Saurashtra
region in Kharif crops like soybean, pigeonpea,
greengram, blackgram on farmers field.

A new invasive weed, Nicandra physalodes was
identified which appeared in the winter season crops at
Tinsukia district, Assam.

Tomate and brinjal crops in Nuh, Punhana and
Ferozepur JThirka areas of Mewat and Dadri tehsil of
Bhiwani district were severely infested with Orobanche
spp. causing 30-70% decrease in fruit yvield of both
CTOpS,

Wild rice {Oryza satioa £ rufipogen and Oryza safiva
. spontanea) were observed in the lowlying rice growing
areas in Varanasi and Jaunpur districts on Utter
Pradesh.

In wheat, 2 new broadleaf weeds, Laminm amplexicaule
and Galivm aparinewere recorded by PAU, Ludhiana.

Pre-plant imazethypyr 75 ¢/ ha was not sate for use in
berseem at Ludhiana.

A new weed Solanum melongena var, insanum (L.). sp.
was found in Kodicherla village of Mahabubmagar
district near Hyderabad.

Escape incidences of Commeling benghalensis wete
observed on farmers’ field after application of

recommended herbicides in different crops at Anand.

At Jorhat, glyphosate resistant tea-weed, Dichanthinm
about 30
km aerial distance from the earlier spots in Barak Valley

assimile advanced 1n the north-east direction,

agroclimatic zone. Panicim repents was found escaped
from the efficacy of glvphosate through its deep placing
rhizome complex,

Heavy infestation of Cirsinm arvense, Argemone mexicant
and Solantm nigrion were observed in farmers' fields at
Pantnagar.

In DSR-chickpea cropping system, aggressive
appearance of Celosin argenteawaz noticed at Raipur.

At Ludhiana, Phalaris minor showed cross resistance to
pinoxaden, fenoxaprop and clodinafop.
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W5 2 Weed biology and physiology

Sequential application in lower dose of glyphosate (L5
kg ha was found effective in reducing population and
rhizome biomass of Panicin repens,

Sequential application of pendimethalin 1000 g/ha
(PRE) i clodinafop 60 g/ha, sulfosulfuron 25 g/ ha,
mesosulfuron + iodosulfuron (RM) 144 g/ha or
pinoxaden 50 g/ha at 35 DAS provided complete
control of P, minor along with broadleaf weeds and
resulted in higher grain yield of wheat.

Glyposate at 1.5 kg/ha was most effective to control
Cyperus rofundus, Glyphosate alone or in combination
with2,4-D reduced the regeneration of this weed.

WS 3 Weed management in crops and cropping

sys tems

W53.1 Herbicide combinations for control of complex

weed flora in transplanted rice

Application of ethoxysulfuron 18.8 g/ ha, chlorimuron+
metsulfuron 4 g/ha or azimsulfuron 20 g/ha as tank-
mix, bispyribac- sodium 25 g/ha, or as sequential
application with pretilachlor 750 g/ha provided
effective control of broadleaf weeds and sedges along
with grass weeds in transplanted rice,

In puddled rice, either pre- emergence application of
pyrazosulfuron-ethyl 20 g/ha at 8-10 DAS fb manual
weeding at 40 DAS or pyrazosulfuron- ethyl fb
azimsulfuron 35 g/ha at 25-30 DAS or hand weeding
twice at 20 and 40 DAS were found economical at

Hyderabad.

In direct-seeded rice, weed density was lowest due to
pendimethalin 1000 g/ha f manual weeding (25DAS5)
and pendimethalin 1000 g/ ha fir bispyribac-Na 25 g/ha
+ manual weeding (45 DAS) at 20 and 40 days after
sowing, and was al par with weed-free.

WS 3.2 Herbicide combinations for control of

complex weed flora in wheat

Maximum grain vield of wheat (4.56 t/ha) was
recorded with the sequential premix application of
pinoxaden + metsulfuron - methy] (0L06 + 0.004 kg /ha)
applied as postemergence followed by sequential
application of pendimethalin {prej + sulfosulfuron
(post) at 1L.0+0.018 kg/ ha, Among the herbicides alone,
pre-emergence application of pendimethalin at 0.75
kg/ha recorded the highest grain and straw vield.
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3.3 Weed management in turmeric and other
vegetables
In turmeric, metribuzin 700 g/ha, pendimethalin 1000
g/ha or atrazine 7530 g/ha b straw mulching + hand
weeding at 75 DAS were found most effective
treatments.

In garlic, significant effect was found on BLWs and
sedges by the application of mulch at 5 t/ha over
without application. Highest and significantly high
yield {2.95 t/ha) was achieved with the application of
mulch material. Application of pendimethalin (1.0
kg/ha) as well as oxyfluorfen (0.223 kg /ha) applied as
pre-emergence were found comparable in achieving
the bulb yield of garlic crop.

Application of glyphosate 0.80 kg ,/ha + oxy[uorfen (0.2
kg/ha applied just before emergence of sprouts of
ginger was found effective in controlling weeds and
resulted in maximum rhizome vield (29 t/ha), net
returns (29, 52,230 /-) and B:C ratio (4.59).

3.4 Weed mangement in pulses and oilseed
crops

Application of imazethapyr PoE and imazethapyr +
imazamox (RM) PoE caused phytotoxicity on
greengram. There was no any carry over/residual

phytotoxic effects on succeeding mustard.

Imazethapyr and ready-mix combination with
imazamaox at 60-80 g/ha showed poor efficacy against
Trinnthema at4 leaf stage,

W53.5 Integrated weed management in cotton

L]

Ws

Pendimethalin 1.0 kg/ha as pre-emergence provided
effective contral of Tranthema portulacastrom  and
Ectinochlon colona up to 90 DAS incotton.

Protected spray of glyphosate ((L5%) integrated with
pendimethalin and paraquat (0.3%) with pyrithiobac-
Na fb quizalofop-p-ethyl was at par with three
mechanical weedings and reduced weed population
and dry weight at @0 DAS significantly over weedy
check.

3.6 Weed management in conservalion agriculture
systems

Application of oxadiargyl + 1 HW at 40 DAS was found
best treatment exhibiting highest WCE in terms of
growth of weeds and consequently grain and straw
yield of rice. Weed growth of monocots and
broadleaved weeds was least due to CT (Transplanted
rice) over all other tillage practices and resulted in
higher yield attributes and yield of rice at Dapoli.
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Retention of residues in rice and / or in wheat increased
organic C, available N and available P in comparision to
conventional or zero tillage without residue.

In greengram , lowest weed count and dry weight were
recorded at 30 and 60 TIAS under CT (Transplanted)-
ZT-ZT under tillage and residue management.
However, highest grain yield of moong (2.6 t/ ha) was
recorded under CT (Direct seeded) - CT-ZT at Pusa.

Long-term herbicide trial in different cropping
system

Infestation of P, minor in weedy check was more under
green manured plots (213/m’) than non-green
manured plots (133/m’), while broadleaf weeds were
less under green manuring (130/m’) than non-green
manuring (163/m’) in wheat, There were no signs of
development of resistance in P. winor against

comtinuously wused herbicide clodimafop tll now at
Karnal.

Continuous application of butachlor for 2 seasons did
not result in buildup of residues in soil and grain
samples at Thrissur.

Weed species increased from 2 to 8 in 31 years in long-
term experiment in wheat. Sulfosulfuron, clodinafop
and pendimethalin recorded effective control of P,
minar. Integration of these herbicides with 2.4-D
enhanced control of C. didymus, Fo parviflors and C.
album. In rice, weed species increased from 2 to 7 in 31
years. Dactyloctenium segyplinm was new weed species
observed at Ludhiana.

W5 4 Managementof problematic weeds

Tobacco leaves were severely affected by the
application of imazethapyr 30 g/ha at 40 DATT. Plants
were stunted and the affected leaves were not
recovered, Number of Orobanche shoots emerged at 60,
90 DATT and harvest of tobacco were not influenced by
the treatments at Anand.

MNeem cake 200 kg/ha at sowing fb soil drenching of
metalasy] M 0.2% at 20 DA reduced Orohanche shoot
density with better weed control and higher tobacco
yield (245 t/ha). Imazethapyr 30 g/ha at 40 DAP
caused severe phytotoxicity ontobaceo leaves,

Lucerne plants were severely affected by pre-
emergence application of pendimethalin 0.5 kg/ha as
sand-mix, Post-emergence application of imazethapyr
40 g/ha at 20 DAS was also found effective for the
suppression of Cuscrta twine,
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Imazethapyr at 75 g/ ha with or without stale bed was
phytotoxic to berseem and significantly reduced the
germination and growth, Cuscula problem was more
severe during first cut in October and March-April,
Yield losses in berseem varied between 5 and 10%.

W55 Herbicide residues and environmental

quality
At Thrissur, pendimethalin and oxyfluorfen residues in

ginger rhizome were below the detectable level after the
harvest of the crop.

In no-till maize, atrazine residues in soil were detectod
up to 60 DAA when applied as pre-emergence in
combination with paragquat at Hyvderabad.

Mo significant changes in physico-chemical (pH, EC,
OC) and fertility properties of the soil (Available N, P
and K} were noticed due to different treatments after
harvestof the rice.

In Rabi, nine samples out of 20 locations were having
sulfosulfuron and meso+iodosulfuron (RM) residues in
soil which ranged between 0,011 and (L0485 pg /g (below
MRL of (.05 pg/e). In Kharif, 9 out of 21 samples were
detected with pretilachlor residues ranging between
0.004 and 0.024 pgdein soil. Three out of 21 samples
were having pretilachlor residues in rice grain in the
range of 0.005 to 0.089 pg/g and 9 out of 21 samples
were having pretilachlor residue from 0.014 to 0.089
pe/ginstraw at Hisar.

Pendimethalin residues [(,066 ug/ g} were detected in
rice grains in ZTDSR + (R) - ZTW + (R). In all other
treatments, residues were not detected in rice grains. In
straw samples, residues of pendimethalin varied from
0.007 to 0,059 pg/ g in DSR treatments. Pendimethalin
residues ((L059 pg /) in CTOSE - ZTW + (R) were above
than MREL valueof 005 ug/ g

WS 6 On-farmresearch and impact assessment

Tembotrione provided effective (92%) control of
Cyperus rotundus, Brachiaria veptams, Commeling
benghalensis, Digitaria sanguinalis, Sorglm halepense,
and FEleusine fudien which were not eontrolled by
atrazine being used by farmers at Hisar,

On an average of 18 l|ocations, sulfosulfuron +
clodinafop (TM) at 25+60 g/ha, sulfosulfuron+
metsulfuron (KM} at 32 g /ha, mesotiodosulfuron (RM)
at14.4 g/ ha and pinoxaden at 50 g/ ha provided 84-88%
control of P, minor without any toxicity to wheat at
Hisar,
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Mr. |.F. Rathi, Chiet Divisional Manager, IFFCO, Jabalpur (Madhya Pradesh)
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D, Nagendra Kumar Singh, Mational Professor, ICAR- LTARI, New Drelhi

7o | A A gl oed (rdien), WA, Seeg (m weET) 41102015
Mr. M.V, Surti, SP{ IPS), CBI, Jabalpur (Madhva Pradesh)
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Dir. M5, Kairon, Former Director, ICAR-CICR, Nagpur (Maharashtra)

o | o YA T, STYE (ETTH), FEAG (7 ua) 07-12-2015
Mr. Gulashan Bamra, Commissioner (IAS) Jabalpur (Madhya Pradesh)
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D, KK, Gupta, Senior Consultant, BISA, Jabalpur (Madhya Pradesh)
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Dr. Anupam Mishra, Director, ICAR-ATARI (Zone-VIT), Jabalpur (Madhya Pradesh)
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dsnfst @ -9 / Scientist Name

faviwang / Specializations

e e i, Prewe
Dr. AR. Sharma, Director
gHd / Email: sharma.ar@rediffmail.com
starger [ Mobile: 9425807290

1. 9. &, RiE, varm dofe (i Reaw)
Dr. P.K. Singh, Pr. Scientist (Agril. Extension)
#Hd [/ Email; drsinghpk@gmail.com
Hramgd [/ Mobile: 9425388721

TROIR UEeH, R §f Ud uNE a9
FEEE]
Weed management and conservation

agriculture and nutrient management

ERUTIE WHEA TR T SRea, WS
WEH T I T 9 S

Technology transfer, demonstration,
adoption and impact assessment

€. gefia §uN, yom dwifis (@e foe)
Dr. Sushilkumar, Pr. Scientist (Entomology)
e [/ Email; sknrews@pmail com

Atarge [/ Mohbile: 9425186747

AR F GfEE FEE, e S
UEr, WO A

Biological control of weeds, aquatic weed
management in crops and cropping
systems, herbicide tolerant crops

&l am. b1 g4, vam dwifve (g ww fasm)
Dr. R.F. Dubey, Pr. Scientist | Agronomy)

e / Email: dubeyrpigigmail.com

Hiarga / Mobile: 9425412041

wfad ERggar wguE, ofie & §
EAGAT HEE

Integrated weed management and organic
agriculture

8. @ B, U, wam dwifiw (aew wi)
Dr. DK, Pandey, Pr. Scientist {Plant Physiology)
il / Email: davapandey@hotmail com

Hiwrge / Mobile: 9893659994

1. el . Tﬁﬁ{ﬁ gui dsnfre (wEf )

Dr. Partha P. Choudhury, Pr. Scientist {Residue Chemistry)
#hd / Email: parthatinku@yahoo.com
Wiagd / Mobile: 9179457045

ufareitiedt, wrefe wvgearrd s wwm,
Al Wit fas Ud oelid ERameER
Allelopathy, natural herbicidal maolecule
isolation, seed biology and aguatic weeds

EUAAAE 1 uutEen § yWE, 5EE
Tiieh, e Ydi [Aueh-uTe sraf-m A
Fate of herbicides in the environment,
decontamination terhnigiut—:.ﬂ, impact of
golar UV-fraction small organic molecules

&l §. & @R, sfe dsfe (gar fasm)
Dr. P.J. Khankhane, Sr. Scientist (Soil Science)

$d / Email: pjkhankhane@vahoo.com.ph
stargel [ Mobile: 9926715757

UE SUER a1 U4 W UE, W
IO T Feit g wEe
Bioremediation, soil and water quality,
weed utilization and plant biomass
management, wetland management

1. ol wffern, afes s (@i )
D, Shobha Sondhia, 5. Scientist {Organic Chemistry)
#99 / Email: shobhasondia@yahoo.com

Wangd / Mobile: 0761-2353934

TGS 1 TAEy] O oW, f3ues, Wi
3], WA 2y g 39 Her
Environmental impact of herbicide, mode
of degradation, bio-molecules, method
development for herbicide residues and
herbicide niil‘igal‘inn Measures

19




is e
= AT

it

Personnel

dgifrsl @ ww / Scientist Name

fagtuan / Specializations

81, o, =11, afte A (uey )
Dr. C. Kannan, Sr. Scientist {Plant Pathology)
#9d / Email: agrikannan@gmail.com
Hrargd / Mobile: 9425865057

Transferred on 29 April, 2015

o e FEE, g e,
Dl (e e

Biological management of water hyacinth
and parasitic weeds, systemic induced
resistance in host, microbial composting
and bio-ethanol

=1 'ﬁﬁ‘ﬂ B, aftw dsnfe (way sifda))

Dr. Bhumesh Kumar, Sr. Scientist {Plant Physiology)
#9d / Email: kumarbhumeshié@yahoo com

AtaEga [ Mobile: Y806622307

werary gieds & € A wermar e g
TR TR SR AR

Weed dynamics and management under
thse n‘!gim:-" of climate :'h'rlngu, herbicide
resistanceand bio-propection of weed species

Sl wgd—w e, afe dafw (@ fBam)
Dr. Raghwendra Singh, Sr. Scientist, Agronomy
#9d / Emaik singhraghu?75@&gmail.com

Alarga | Mobile; 9806637031

Transferred on 28 October, 2015

TRYAATE TR, TRl EEar gee=
ud wefere mi

Weed ecology, integrated weed management
and conservation agriculture

sl Wia WalR, afs wfrs (da utaif)
Dr. Meenal Rathore, Sr. Scientist {Biotechnology)
ﬁa J/ Email: mrld@rediffmail .com

Hrargd [ Mobile; B9R09755865

L B 1 ) o) B 1 o o AP S e e 14
fafieren &1 Wieen, OGO g9 W
FErgrdraso

Molecular tools to assess diversity and
study biology of weeds, characterization of
weedy rice bio-similars

el uiftran v, A (g i)
Dr Yogita Gharde, Scientist (Agril. Statistics)
$Ha [/ Email: yogita_lasri@rediffmail.com
Atarga / Mobile: 9425412748

THHA—Ea wEdifie @1 meE

Medelling on crop weed associations

si. . arErEd, s (g o fer)
Dr. Sarathambal C., Scientist {Microbiology)
#9d / Email: csaratha@yahoo.co.in

Aiargd / Mobile: 0761-2353934

Transferred on 03 December, 2015

a1 [EA o s

Soil microbiology

= Ry gy, dmfe (o Rem)
Mr Dibakar Ghosh, Scientist (Agronomy)
99 / Email: dghoshagro@gmail com
Htarge / Mobile: BO80100213

On study leave from 04 August, 2014

e Wi, e 5§ weE |
TRE

Wead H,'u[:ym.r and weed management in
conservation agriculture

sl gum g5y, denfae

(anfEfs gaeufy st wen e wanm)
Mr. Subhash Chander, Scientist

(Economic Botany & Plant Genetic Resources)
EL J Email: singharivad3@gmail.com
Hargs [ Mobile; 0BRT1877162
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dgifrat & w9 / Scientist Name

fastwan / Specializations

£ @aw a< @rfl, dsnfews :

(anfefe gawufy fagm atly urgw aFpEif¥e HwamE)
Mr. Vikas Chandra Tyagi, Scientist
omic Botany &: Plant Genetic Resources)

5
/ Email: tya

Atarga / Mobile: 109’?'1
Joined on (9 April, 2015

ahoo.in

el &

arEItETE W

Plant genetic resources

st das . AR, At (@ gty o afw)
Mr. Chethan C. R., Scientist (Farm Machinery and Power) EaLl
g§%ad / Email: chethan704@gmail.com
warga [/ Mobile: 9800105776

Joined on 12 October, 2005

wEE, A, B i oF el

Farm mechanization, precision farrning,

and conservation agriculture

19.2 d®~ite! 91 / Technical Staff

st 3R, OF, U | S-g e adann s o v & fam s, THEAE AT

Sh. RS. Upadhyay | T-9, Chief Tech. Officer Sh. S.K. Tiwari T-5, Technical Officer

A wd e —7-8, FEUF T TFANG AN | | o vm § &5, T St

Sh. Sandeep Dhagat | T-7-8, Asstt. Chief Tech. Officer Sh. S5.K. Bose T-5, Technical Officer

i qw TAR Aee | E1-6, ARE daiE] St o) ween fvasdi | S5, aade s

Sh. Mukesh K. Bhatt | T-6, Sr. Tech. Officer 5h. G. Vishwakarma | T-5, Technical Officer

ot 1. F. A Bam | f-s, e g At o1 B . foEme E1—5, T S

Sh. V. K5, Meshram | T-6, Sr. Tech. Officer Sh. K.K. Tiwari T-5, Technical Officer

e A A e &g, aftw awie s ) gae Ao s, A de

Sh, G.R. Dongre T-6, 5r. Technical Officer Sh. Mukesh Meena | T-5, Technical Officer

A1 7H, ot feErd &6, AT THAD] e Sl wora o e Ei—a, IR, AFD] WEES
Sh. M.P. Tiwari T-6, Sr. Technical Officer Sh. Ajav Pal Singh | T-4, 5r. Technical Assistant
st o v, fard #1-6, aftm aw-E At # H TS Ej—3, TEAIET (967 TEE)
Sh, O.N, Tiwari T-6, Sr. Technical Officer Sh. Bhagunte Prasad | T-3, Technician (Tractor Driver)
&1 HeEa I 216, TN Thrn] e A UM T wiEEr | -, awe IR ED
Sh. Pankaj Shukla T-6, Sr. Technical Officer Sh. Premlal Dahiva | T-3, Technician {Driver)

A1 T, W, g di—6, aftm ae e A faeim Wy #—3, AT (aE )
Sh. S.K. Parey T-6, 5r. Technical Officer Sh. Dilip Sahu T-3, Technician {Driver)

L M g, AR TR A ) FEEE 7 F—a, A (o T
Sh. .M. Sen T-h, Sr. Technical Officer Sh. Sabasteen Das | T-3, Technician (Driver)

: - A &) vn Yaan -1, WA HEHE

iR =16 o) Ay Sh VS Railwar | .1, Field Assistant

Sh, Basant Mishra I-5, Technical Officer : s

(After council decision
re-joined on 23/07/2015)

19.3  woi® 99 / Administrative Staff

A a3 Al weEE S 1 2L Fw FA@G HETAH

Sh. R.K. Gir Administrative Officer Sh. T. Lakhera Assistant

A1 AR, BT HETHE W1 SferenTe! st A SR T HEAH

Sh. R. Hadge Assistant Administrative Officer Sh. Beni Prasad Uriya | Assistant

4 TRUE, EEE weTaE e gd e T, ifden T WEE
| Sh. M.5. Hadeu | Asstt. Finance and Account Officer | | Ku. Srividya Assistant

S e et fra aft st wiftra wifday i fafde

Smt. Nidhi Sharma 'S 1o Director Sh. Francis Xavier unc

A1 FE T el wETE

Sh. Manoj Gupta PA
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19.5 Promotion, Joining, Transfer and

Retirement

Promotions

Mr. Pankaj Shukla was promoted to Senior Technical
officer (T-6) w.e.f. 05July, 2014,

Mr. 3N, Tiwari was promoted to Senior Technical
officer (T-6) w.e.f. (1 January, 2015,

Mr. l.N. Senwas promoted to Senior Technical officer
(T-6) w.ek 13March, 2015,

Mr. 5. K. Parey was promoted to Senior Technical
otficer (T-6) w.e.f. 15 March, 2015.

I'ransfers

gai=iferaf

o i Umw yE, afve dawa st (E1-6) @ us
o {51 05.07.2014 9 | '

o AT foEn, ais aeet sfte (§-6) F 18
T f&A1® 01.01.2015 9 | .

o  HTETE O, NS aEe daEn (@-6) 98 W
e 13.03.2015 9 | .

o U@, UR, aRS a@e AfawmnT (@-6) 08 T
fi=Tion 15.03.2015 ¥ | *

SSBIE ]

e T W T, ANE dEiEE B wWEER BAiE
20 o0d 2015 B WG T—EIITEN  SEHAE
fFrawmem, TWaR @ WIEIAU-WRGR =Ed
ST eI, BavrETs H 83 | .

. 21 e e, afive denfhe = wve afe denfas
(dr &1 4) (T fasm) & U8 W W@ ARG
Hast! T T, IR (SH) § gan fore
el 28 @@gaR 2015 @ AHIPI~GRETAN
T Feerer, waayy | srige R

e T (dvf) wremm W d@fes (F

ATg R AT H e & 3 Ry 2015
T L7 1 —ERIAaR e Feeney, waeR
G G A R 1 B 5 < R 1 1 |
Felide H gar |

Dr. C. Kannan, Sr. Scientist (IPlant pathology) was
transferred on 29 April, 2005 to ICAR-Indian Institute
of Rice Research, Hyderabad.

Dr. Raghwendra Singh, Senior Scientist (Agronomy)
was selected  as 5r. Scientist (PB-4) in ICAR-Indian
Institute of Vegetable Research, Varanasi (UP) and
was relieved on 28 October, 2015.

Dr. C. Sarathambal, Scientist (Agril. Microbiology)
sought transfer to ICAR-Indian Institute of Spices
Research, Calicut and was relived on 03 December,
2015,

¥ whim &
, ) Personnel = %Q;J
19.4  @ud "werl) &dardl / Skilled Support Staff
4 4 e & s A e 1 T
Sh, Veer Singh &h. Shankar Lal Koshta  Sh, Gajjulal
Lk kil ) @ g o T wre
Sh. Raju Prasad Sh. J.P. Dahiva Sh. Gangaram
st ST TR 81 He o ) HFAT T
_5h. Japoli Prasad Sh. Madan Sharma 5h. Santlal Rajak
st T e o) fir g e A wEm uEd
Sh. Jagat Singh Sh. Shiv Kumar Patel Sh. Mahendra Patel
i wieas ang o e ) Hee YE
5h, Chhoteylal Yadav Sh, Jethuram Viswakarma 5h. Santosh Kumar
st g ) afdah g Pl oy S @t
Sh. Anil Sharma Sh. Ashwani Tiwari Sh. Nemichand Kurmi
# ww fiiw o e 9 WE st HET e g
Sh. Naresh Singh Sh. Suresh Chand Rajak Sh. Mohan Lal Dubey
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ON-GOING RESEARCH PROGRAMME

Fdenea & adam oie aRataat va 9u aRats=nel & Rayo

List of On-going Research Programmes and Sub Programmes

1. Ry sua gyorell 4 Ree @vugar ydgs aaNsl &1 Rem
Development of Sustainable Weed Management Practices in Diversified Cropping Systems
g effey—ai. amvd. g4
Programme Leader - Dr. R.P. Dubey
1.1 deEfaE wefEE s gmferl 4 mumar gEaH
Weed management under long-term conservation agriculture systems
12 wHe YRR smnfla weudan yEus deee
System-based approach to weed management
13 W) ERUEER WEEA dEeial @ ART A SeueT SRE @) Iudnr g § gfE
Improving input use efficiency through efficient weed management

2. weraryg uRada @ <y & wwgarY A gRady, gdes vd exvaaren ayfwias aaan
Weed dynamics and management under the regime of climate change and herbicide resistance

M effev—el. d&. g
Programme Leader - Dr. DK, Pandey

21 oy 9NEEs &1 BHE @IHTdN A, el s o WY FuEsl w o
Effect of climate change on crop-weed interactions, herbicide efficacy and bioagents,

22 TERYAGR] # T SRR @ A & Sida! o anftae s ue aerae g e aiEe] wHal
F DA
Physiological and molecular basis of herbicide resistance development in weeds and evaluation of herbicide-
tolerant crops

23 WRYAAR dha GEd &1 faer i wYaan wied e
Development of weed seed identification tools and weed risk analvsis

24 =g U

Other experiments

3. Wy A ivewelly 837 § unwreid WvuddR) &1 349 @S vd udas
Biology and Management of Problematic Weeds in Cropped and Non-cropped Areas
g™ offey—si. gIfid |a%

Programme Leader - Dr. Sushil Kumar

31 FHAT S99 & FOETE WYIaaR @ W @S ud g
Biology and management of problematic weeds in cropped areas

32 TeadE &3 # waEToe EeaaR] 1 W s ud gea
Biology and management of problematic weeds in non-cropped areas

33 W EgarE @ o9 fbee " geee

Biology and management of aquatic weeds
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On-going Research Programme

£ gy
.-Z,%;:{jt

et sl @1 g, ol waal v it asfy ofat ox ye wd e surat @ gwe
&1 A
Monitoring, degradation and mitigation of herbicide residues and other pollutants in the environment
giur eftev—si. wwn wifern
Programme Leader - Dr. R.P. Dubey

41 I AN w gET, O, Bl g Y dedi Wil o g qur wid vee & Ao

Impact of herbicides in soil, water and non targeted organisms and herbicide mitigation measures
42 Hal 9 Aol H WEAE B g

Degradation of herbicides in soil and water

43 VIO / We(d HTE B qentaat @ SUdeT S 59 HgEY B W WUel g SUEN

Bioremediation of pollutants using terrestrial faquatic weeds

WIUGER YL a&1P &1 HHE YT U= el gHeror ud uaeEl= aun 9516 waral &1 Jelisa
On-farm Research and Demonstration of Weed Management Technologies and Impact Assessment

wiam de-sl. Nl Ris
Programme Leader - Dr. P.K. Singh

51 TRUAAR WEHA TS § FR1 SUTET e Ud aNfEE S urd B By HYE HerE W9 d gEe
BIEH
On-farm research and demonstration of weed management technologies for higher productivity and income

62 TEXUAAN HagH qd-ldal @] Hud! o HIATed—ieid e S sToiifaeT I O wHIE @ ade

Impact assessment of weed management technologies on social upliftment and livelihood security
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RECOMMENDATIONS OF REVIEW COMMITTEES

211 U arpEarE uieg (and yd) dew

o RrwiRer

ferey aat # WO g8 oS AL (2013 3T 2014)
i FIIER W BHaAT WO 3 A damers
81 ofl | wafew enfel #1 e fga e q
TEd gY A AU SEEA §oenie wee
T1fey | fawet @1 o, d= (2013, 2014 R
2015) i —TaaY 2014 W WEATETY EEET
das | o 1 Fmifen & 8 AR 2015-16 &
o areien= e A nffe fan @ A |
a4 2014 B UHTH 96 ® wY H T T B
Aty A1 Wt &1 HE iR U 9 g Hoas
GUR el 8o 8 79 Hay H e 9 s
T P AAEIFAT & S T 2014 B B B ad
2015 ¥ ST=6T T8 ¥ OXT o S =i |

afts wr & donfe Fa=ein foer & a6l 9 e
I T ] WIS Ael (e €, 9 A0 e e
T T A1 &1 WA @ (14 Wb A & AT §AT
T # werdl B ged 8, difd o it § At
HHY Sl & Heber 3R el ST WSl &
forq wafie &2 wa |

oY WA W wfea demed N 9" i o
westerHl ) wfera weifine fvar @ g
U A dei-1dl O 1% a5 it &
T F FH B T o 3R W wEry S am,
aifts 4 arpaaE & fay aiffsas w9n aafda &=
WERTI3TeT & W |

e W @ o @ oaph N wme s gwa
dgnfer gy o AR # iR AmeEEl & aran
agararh & £ | g8 iy formn w2 s Em &
w0 # FE B e G o e eiw v
denfre g fear Wt aren el ofEreen @
Attt s A ot w9 sfeafa g ey
frewmer § Sume WMsN gEew o e
wd RS, el araEl, e HEgE e,
wESNARETYH BRufEd, e, U9, myeaar
F-3F whied, R wErTmensi " Suee
FULIO W FUHT e YUY AHuE Al
wehTeTl 2 wArdl &0 9 [ e =gy |

W g e @ uw wee @ w9 H gy g
uR s faaat afw arrarh sl | sy g
ey Al el d uaiE Jenfe IudEE & a4
% fian i ey |

21.1

L]

Recommendations of Institute Research

Council (IRC)

ATR on recommendations of previous IRCs (2013
and 2014) was still not satisfactory in most cases. The
concerned scientists should take note of the specific
points made and incorporate in their research
programme au‘nrr.l'mg]v The recommendations
made by the RAC in the last 3 meetings (2013, 2014
and 2[]]5]. and also in the mid-term review meetings
in October-November, 2014 should also be duly
considered while planning the research programme
for 2015-16.

Despite naming 2014 as the "ear of publications!,
there has been no perceptible improvement in the
number and quality of publications. [t required a
serious introspection and the deficiencies in this
regard should well be made upin 2015,

Senior level scientisks who have not published their
research data accumulated over the last several years
may stop further research or curtail their
experiments drastically for one or two seasons so as
to devote maximum time for compilation of data and
bringing out original research publications.

Long-pending compilations and other Silver Jubilee
Publications should be completed without further
delay.

Further efforts will be made to reduce the work of
non-scientific activities on the scientists so that they
can devobe maximum Hme for research and come up
with top quality research and publications.

It was observed thal some experiments are still single
scientist-based and not multi-disciplinary as per the
norms. [t was decided that team work should be
promoted and the technical programme should
specifically indicate the role to be played by each
individual in technical programme of project/
experiment.

Excellent facilities available at the Directorate, such
as net houses, polvhouses, containment facility,
OTCs, FACE, aquatic ponds, water harvesting
ponds, phytoremediation, orchards, farm
machinery, weed cafeteria, technology park,
Iysimeters, herbicide runoff plots, and the laboratory
equipments must be effectively and fully utilized for
undertaking high quality research and bring out
research publications.

Experiments on drip irrigation as a means of weed
control in high-value crops including vegetables and
horticultural crops should be taken up after
availability of sufficient scientific manpower.

(29
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HREr Y & AT AT FHA O] H
Y e
0] & T By 42 &1
IO T 1 6T | 59 TRE @ WA A gieied @
NEHIgETE S WA U8 |e WA a@ wHsi
wrerd & i swd v P @ sugew e
[ W & ST W S T T |
W7 Femivp] @Y 8 HiEw, W, b e it &
ENIE U 42 &4 (F9 ¥ FH UF UHg) W urafis
W ¥ STHE @ B8 aul # 9e g1 fawmted we
# FH UEH WS B WEfER we aney |
et & anaeis s & ded § Sua
firg T ggew HaEE 3N Sees mitt @ e
# v gU gunefard] ey grn wibed
S =R |
Hiftaren!, amferes afte SHRE & U | g5 9
waftm Se1 @ foverr s w9 9 i e
a1ty iR andam . vd sy dawt # e
firar o wifgv | ge favemw Sow waml @
THIY IY B 78] afod BY Wie [ @ anfen |
Urenfirs) s aware SeEaE guE uw i
g areht gve | udem, gamgE i Rauwel &
T YR @& 918 B faaniere @ o aney |
framel & wal o Wi dEel gRT e
RSETeT arqe Hafde TS 83 Y e # 7 gu
ar wal et # et o vl & e & R
T AR | R WA AN RE @ e f
gy sgdaE ufee gmr Ry e e FE w
HETIT: UTeT e W= =iey |
AT ATel T (2015—16) @ THASI BIUDHH A
iR Mwel wrgamn doat & R e fga

N fau 1 &1 H T gy o agr fEa
o g9 @ {10 s/@m 9 U d5F A
2015 & ERE AT # @i |

wd) denfrel ) weueER e $ ewed dEf o
Fra-faadiftg oRgremed & o sfeEd w9
ATHE T TIeT | Heid Jeni+e g &Y Wiel FH
& o v aigrET weaTg ST e iR |

warT & e e a9 e weraa Pesn &
fora saTeTEt Uv arenfae fonivar 9 agar @feu |
a1 WIuEER fArE & e i A
1 At wfaa e s =g

59 3N Rod adam . dowf # forg mu Pt
&1 WeTrate] W F oy 99 sragEv—agay, 2015
# ) @ |

FuHEE weres winfa (FRedl) dew
@ Rrorfet

AT 2—3 99 @ Ao = orgen arel T
400 WYUGON] @ CENUdaR oo daN @Y
fored gl @) RAfYs Refba sgwed 59

Recommendations of Review Committees

fafur= wredven wiafaat w5 fawret

1

Experiments on weed management in conservation
agriculture in different cropping systems are
being conducted in large plots for facilitating
mechanization of field operations. Some
compromise on randomization and replication of
treatments is acceptable in such experiments because
we have taken due care of local control while
planningand laying out such experiments.

All scientists should display at least one technology
developed by them over many years of research at
the experimental farm on a large area (at least one
acre) during each season, Kharif, Rabi and summer.
Realistic analysis in terms of practical application of
the technology, inputs/ resources used, and outputs
Jrevenue generated should be worked out,

Amnalysis of data in terms of statistics, economics, and
resource-use efficiency must be done and presented
in the IRC/RAC meetings, These analyses should be
done every year and not only at the conclusion of the
study.

Technologies/techniques must be developed based
on long years of experimentation, which should be
tested and verified in the actual field situations in
consultation with the stakeholders.

On-farm research trials should be undertaken by all
scientists ina truly farmer participatory mode in their
relevant field of specialization, Guidelines from the
ICAR for 'Merqd Gaon Mern Gawrar' should be
followed inletter and spirit.

Technical programme for the coming year (2015-16)
should be planned considering the specific points
made during the current as well as previous IRC
meetings. A separate meeting will be held during
May-June, 2015 for this purpose.

All scientists must apply for externally-funded
projects in an emerging area of weed science, At least
one project proposal should be submitted by each
scientist during the year.

Excessive reliance on herbicides for weed control
should be avoided while planning experiments,
Emphasis should also be given to other non-chemical
methods of weed control.

A mid-term review of the decisions taken in this and
previous [RC/RAC meetings will be undertaken in
October-Movember, 2005,

Recommendations of Research
Committee (RAC)

Developa good quality "Weed Atlas" of 400 weeds by
including high quality photos of species at various
growth stages including seed, seedlings,

Advisory
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o, 3O, HOTA 3, QUTEEA, e afs @ 9=
o ared o e R Refia 9 A
UEH & TRl S A |
it uEEE B Hew & wres ufda o anfad
g 1 fFamEl & Serma & e B FE
o wis W Ui e B wied |
ufdes 4 RA m afdw useE o afs @
TSI W A 9 g Y | e 25 6 @
ST SOt ST W v w |
T AT Sl B G 1 erEE 9§
=fed), T st A O e @ S ga
w1 g a@fed |
i fas= v v w1 T FiferTd & UEEE URH
g Tifed wuife uddta & 4 aE s iR
IR ¥ |
wegaan waee @ fawie el wae o @
afed HY TGl T AENG B Afed | E@eIadN
v & o) sl sgEa rhEE Oy e g
Fffa smpit @ s §) gofa e
SMENE EROYAR YgEH & IUAE 76l 8H Afed |
g @ B AT W EH ge 2 T
3R vw swarT @ o wftm wyfeg meamh @
T O gl oA ared |
HeeE uagq wfifa (eng.gal) do@ a1
Ferpriet
qe Had &1 wige @ & fFaio g s23 ere sl
&1 §13 (PE)-HL 0 2= ) (CPWD) | U g3 &
Wafe 596 dd @ ol Wiga e 719 400 @G
0 &) sfaftea 3337 o w93 @ iy @
e wiiga 3wl § aod 75 & aladid anged .
4 T¥ Hida & 4080 W@ ¥ fHar wmn s
fora Grar # | afafy auRies g o s aeaiR
T el E |
g 2016—17 H U@l @ wE T g § v
wA ge fyast arpafaa ofy 70 @ w9 @
Eum.e. # wiima) = Ao o 75 9 ud 6 @
Tl ® B @ o o B AeE e
I §e U @ w0 2, @ IR A ey
e W WiE & WY O ST et ueT ]
|
wfafe we fasm aite ga Rem O oga Rl §
e 98 st st @i fae e o o
AT ) R wed &
v At i —gwgun aRaen F ag9, arad
HE U4 Hided He # Be @ TN FH € | |l
QU Hal q uites g e U yeH
@ frmrive el & |
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reproductive parts (inflorescence/ flower) and
mature plant with key identifying characteristics
may be in the next 2-3 years.

Original research publications should be given
priority with less emphasis or no emphasis on
writing book chapters. The pending publications
should be completed as per the targets specified in
the action taken report. A publication on success
stories of the Directorate over the last 25 vears should
be brought out.

Limited work on screening of herbicides should be
done on new molecules and bio-efficacy of new
molecules should be studied along with behaviors in
the soil.

Research work on biology and management of
Lolinm should be initiated as it is emerging as a
serious weed in the hilly areas,

Weed management recommendations should be
based not on crops buton thecropping systems basis,
Eco-friendly molecules/plant molecules for weed
management should be given priority for weed
management  instead of herbicides only. Weed

management based solely on herbicides should
avoided.

There should be less emphasis on sequential
application of herbicides and priority should be to
work out suitable herbicide combinations for single
application,

Recommendations of Institute Management

Committee (IMC)

For the construction of side wing of the main
building, PE of ¥ 523 lakhs received from CPWD
against the actual allocation approve in EFC of
T 490 lakhs. The excess amount of ¥ 33.37 lakhs
proposed o be met out from works approved item in
EFC under category B at item MNo. 4 of T 40,80 lakhs.
The committee agreed with the proposal,

The proposal for procurement of equipments during
2016-17 under plan viz. Fume hood costing about
T7.001akhs (as approved in EFC) and under non-plan
viz. small milling unit for dehusking of Edhineching
grains costing about T 1.00 lakh were recommended
by committee.

Committee recommended that vacant positions in
major disciplines like Agronomy and Soil Science
should be filled up without delay.

There is serious shortage of funds of AICRP-WM
under salary, recurring contingences as well as
capital. It was recommended that required funds
may be provided by the council,

W&
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TR W ear] w AT Y ux gum sfeddn
ATy & WO W i (har W g | S He § qE@
areafirs Tt qer ave & Hiem ¥ areufs wdl ged B ad
2015 # amEE 8.4 9 417 fEaf e w wafe Rame
AR WEd 99 @ WAy oS Ate ¥ | dfiead a1
A # 417 ool Oicwma 81| SR &1 s Tl
12235 fA el & foend 9 afdreas (@9 oo ufters) o9 9
frovax Wi # oot @1 7 | 39 99 9T, 3T A Ry
H 4132, 3666 31T 1004 09, sr=h) awi 2 g8 wal®
T ol fawsay WIE W ¥8 | 39 94 & SN 60 64
o aul g2 | Sietary aRads &1 uwE wHa 1 dEEr w®
weaE AT THee ST W W IS € | U Wi e W
A HEA # aD Y wAee uiEael S T afiv
frevest | uffach & s gl & Safls s warg s
EG 0 UFT @ SUdEm # OfRgod, #ie, 7 afie

The climate of Jabalpur is broadly classified as sub-
tropical, characterized by very hot summers and cold
winters. Temperature ranged from 8.1-41 7C during 2015,
while the coldest months were December and January. The
maximum temperature in the month of May was 41.7'C. The
Total annual rainfall was 1223.5 mm, most of which (90%)
was received during june-September. There was good
rainfall in the month of July, August and September, which
were 413.2, 366.6 and 109.4 mm, respectively. There was no
rainfall during November and December. During the year
rainfall received in 64 days only. The climate change impacts
the crop vields both directly and indirectly. The direct
effects are mainly due to change in crop duration and
impacts on reproductive processes such as pollination and
fertilization while the indirect effect are largely due to
changes in water availability, altered pest, disease and weed

dynamics.
WIIEETY, TfereTete @ 0 e & | :
arforet 221 wvean sigEny FMdwmea # oad 2005 & d sneran siea afas o spees arose, enifde s
g 3ty o
Table221 Monthly mean maximum and minimum air temperature, relative humidity, sunshine and rainfall at ICAR-
DWE, Jabalpur during 2015
AT e andan (wfrem) feier/Rer) | i (P aul arel
e T ature Relative Humi i i &=
Month i ity (%) | Sunshine (ho/d) | Rainfall mam) | 1
BB Max.| S[ATH Min. | Sf@an Max.| <09 Min. days (Rd)

AT Tanuary 1.2 B.G 89 53 74 58.7 7
b | February 7.8 11.0 #h 41 89 20.6 2
1 March 29.4 14.6 54 39 8.3 91.0 7
A April 36.5 0.5 50 23 84 13.4 2
- May 41.7 7 o B 42 5 L 106 2
A June 3T 26.2 £y 43 6.2 1000 3
u_{o’l‘l'é July ilb 24.2 56 iy 4.9 413.2 L
AT August 09 238 L4 T0 4.7 REH 12
e September 324 230 B 57 72 109.4 7
FaET October 334 18.4 88 40 5.1 40,0 I
TEET Movember 303 152 Ha L) 7.0 {0 0
feemaY December 26.1 &1 88 31 77 1.0 0
del Total 1223.5 6d
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at 2015 H aifr@eA andar 42-01 ufterd (A€ afft @) The maximum relative humidity during 2015 ranged from
TAT =ATH FIYE rEar 19—70 wfowra (A% 3w ) g 89-91% (January, August and November) and minimum
7 7 | W A e s s ot 7E (80 oY a8 relative humidity was 19-23% (May and April). The
: ) ) i ] . : ' maximum daily sunshine in April and May (8.9 and 8.8 hr)
- e o 3 )
g&) Tﬁ gﬁ—; A 7 ﬂé:l E':"T i Hgl ( é_i the minimum in August (4.7 hr). Weather data obtained
R ACAL T ol T M T M I e

from the adjacent meteorological observatory of INKVY,
feram a1 i anferet 221 s = 221 Howa 2 ) Jabalpur are presented in Table 221 and Figure. 22.1

45.0 - Rainfall —e—Temperature Min, —8— Temperature Max, 450
40.0 J - 400
35.0 | - 350
S 300 | 1300 =
2 250 | 250 £
‘g 20.0 J - 200 g
£ 15.0 4 - 150 X
€ 100 - 100
5.0 - 50
0 - 0
SN F S ES S >
';#Q:E?g '}@& A Qﬁ;ﬁﬁ‘j&iﬁﬁi&ﬁ

Fera 22,1 wwmaar Ao Fewmem 4 2015 & SR aEar st sifdead v |Eas arEE e e e
Figure 22.1 Mean monthly maxivrmum and minimum air temperature, and total monthly rainfall at
ICAR-DWE, Jabalpur during 2015
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NEW INITIATIVES AND LANDMARK ACHIEVEMENTS
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ST ENUTAR EE & (6 &1 et e
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Sl WYl B e g 6 fad o Snm
e |

fafey woe UUel @ Sard 6eiee Y e o
TWYITAR UEd Fe @ 67 ST wiew & ded
T 15 URATSrT @1 AT @ TS |

Research farm of the Directorate earned the
distinction of being the only farm of the ICAR
which is fully adopting the conservation
agriculture-based technologies including zero-till
cultivation of all crops, residue recycling and crop
diversification. Thus, we achieved 300% cropping
intensity on the entire farm area of 150 acres
during 2005-16.

Twenty villages in 4 districts of Madhya Pradesh,
viz. Seoni, Marsinghpur, Mandla and Katni were
adopted under the 'Mera Gaon Mera Gaurav'
programme. Introduction of zero-till wheat for
the first time in these villages showed
outstanding performance and impressed the
farmersinall localities.

Twenty-fifth Asian-Facific Weed Science Society
Conference was organized by the Directorate
at PJTSAU, Hyderabad. This prestigious
Conference organized in India after gap of
3 years was the largest ever with over 800
participants including 150 from overseas. This
helped us to raise the image of the Directorate and
alsoof weed science at the international level.

XXIl Annual Group Meeting of All India
Coordinated Research Project on Weed
Management was organized from 17-18 October,

2015at PITSAU, Hyderabad,

World Soil Day was celebrated for the first ime on

5 December, 2015 in 4 districts simultaneously.
More than 250 soil health cards providing
complete analysis of the soil and fertilizer
recommendations for crops were distributed to
the farmers of the 20 wvillages adopted under
MGMG programme.

Twao short-term inhouse outreach projects were
undertaken in the large water bodies for
management of aquatic weeds at Dharwad,
Karnataka and Motihari, Bihar. Aquatic weed
biomass was utilized for compost making,

A new project under Consortia Research Platform
on Conservation Agriculture on 'Weed
management in conservation agriculture in
diversified cropping systems' was launched.

As part of the 'lai Kisan Jai Vigyan' programme
celebrated for the first Hme from 23-29 December,
2015, farmer-centric activities were organised
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‘i farar i s wrdes ysdl 9 9% 23-20
fafay 2015 & SR v AT | 20 fada 2015 @
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e
oW R

including "Farm Innovators Day' on 29 December,

2015.

Interpress meeting (16" April, 2015), Press
conference (21" April, 2015), 27" Foundation Day
(22 April, 2015), National Science Day (29
February, 2016) and Industry Day (22 March,
2016) were organized.

Two training programmes, viz. Model Training
Course on "Weed management in conservation
agriculture system’ from 15-22 December, 2015
and 4" National Training Course on “ Advances in
weed management” from 12-21 January, 2006
were organized.

ICAR Zonal Sports Meet (Central Zone) was
organized from 7-11 December, 2015, in which 600
participants from 19 institutes of the central zone
and New Delhi participated.

Swatchh  Bharat Abliyan was continued with
greater vigour throughout the year by devoting
2 hours per week by each staff, and the entire
campus and the surroundings were maintained in
perfect presentable condition. Large scale
ornamental plantation on the internal roads and
periphery of the boundary wall was undertaken,

Publications such as “"Weed Science in the
Asian-Pacific Region', 'Weed Science Societies
of Asian-Pacific Region', Herbicide Use in
Indian Agriculture!, Technologies on Weed
Management' and 'DWR - 25 Glorious Years' were
brought out.

Farm development was further progressed with
procurement of new farm machinery, such as
tractor-operated fertilizer spreader, multi-boom
power sprayer and coverage of all fields for crop
cultivation, Additional infrastructure in terms of
two OTC chambers, boundary wall of Director's
residence, controlled environmental chambers,
net houses ete. was developed.
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Acronyms
AAS

AAL

AAL

ADF

AICRP
AKMU
APWSES

APX

ATARI

BaLl
BEl-[HEC

BSEW
BISA
CAFT
CAS
CAL
CAFRI
COSHAU

CellA
CIAE
CICR
oD
CREI
CSAUAT

T
CTRI
DAA
DARE
DAS
DAT
BT

(R
DEME
1SR

DsT

(B18)

YW R

BC

FACE

FI
GRPUAT

GC
GLC

Atomic Absorplion Spectrophotometer
Anand Agricultural University

Assarn Agricullural University

Acid Detergent Fiber

All India Coordinated Research Project
Agriculture Knowledge Management Lnit
Asian-Pacihic Wesd Science Society
Ascorbate Peroxidase

Agricultural Technology Application Besearch
Institute

Birsa Agricultural University

Botanical Survey of India- Deccan Kegional
Cenlre

Baba Saheb Ambedkar Krishi Vidhva Peeth
Borlaug Institute for South Asia

Cenlre of Advanced Faculty Training
Conservation Agriculture System

Central Agricultural University

Central Arid Zone Research Institute
Choudhary Charan Singh Harvana Agriculiural
Unidversity

Consortium for e-Resources in Agricultune
Central Institute of Agricultural Engineering
Central Institute for Cotton Reseanch
Chemical Orygen Demand

Central Rice Research Institute

Chandra Shekher Azad University of Agriculture
and Technology

Conventional Tillage

Central Tobacco Research Institube

Days After Application

Department of Agriculture Research and Education
Days After Sowing

Days After Transplanting

Department of Biotechnology

Dissolved Oxygen

Defense Research and Development Crganization
Directorate of Rapeseed-Mustard Research
Direct-Seeded Rice

Department of Science and Technology

Delhi University

Directorate of Weed Research

Electrical Conductivity

Free Alr CO, Enrichment

Farmers Praclice

Govird Ballabh Pant University of Agriculture and
lechnology

Gas Chromatograph
Gas Liquid Chromatograph
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i Ll i 0 R | o GPX : Glotathione Peroxidase
it -a1% e RETea GR ¢ Glutathione Reductase
e R BE TORMY foltas ST HPFLC High Performance Liguid Chromatography
Y W B O T SaemEe HED Human Resource Development
TY B grE difEm HW Hand Weeding
A | T £iETs viiweavs fwd Swiege IARI Indian Agriculbural Research Tnstitute
g v R gibye uiiweava wRiees frerd LASEI Indian Agricultural Statistics Research
:'-',i"if’lﬂa ) Institute
aﬂ§ AR sisg= m:m_ﬂ I Qﬂﬂi’?ﬂi‘ﬂ ﬁ“ﬁ ICAR Indian Council of Agriculiural Research
gae gewva wiw Red geee W @ ICRISAT International Crops Research Institute for the
wii—uhs Fiite Semi-Arid Tropics
THDI Bt e E e e [ | e i T s IFCO Indian Farmers Fertilizer Cooperative
 fafes Limitesd
T i UH S A Eﬁ'@ﬁ TTHEATS Y78 HiEw R IGFRI Imdian Grassland and Fodder Besearch
ﬂ_ : 5 E_ Institute
s off @ 4@ - g el f Reafroren IGKV Indira Gandhi Krishi Vishwa Vidyalaya
HIE 3E 3 I FieT RIeye o o dew Red IOR Indian Institube of Oil Seeds Research
HIE 3 T TH FeT SRAEYE oiiw WinA W 155 Indian Institute of Soil Science
s W T RIS IR T S 115C Institute Jaint Staff Council
e B 1:; i T ﬁ‘ ; e IMC Institute Management Commibtes
Mg AR ok IRC Irstitute Research Council
ELg 1 e i e i : .
' ) IRGA Infra Red Gas Analyveer
EIT% ;ﬁ gﬂ i Ei:l'uq . ajﬁl‘ﬁ e haidichil ” ISWS Indian Society of Weed Science
o Sl b ﬁr ki ITMLI Institute Technology Mission Unit
H1d s T b A L i ;
1w t Improved Weed Management
o oW i R SRS e e At , B ;
JHEVYY : Jawaharlal Nehru Erishi Vishwa Yidyalaya
o T g AT 56 gt : i S
p Y WU : Jawaharlal Nehru Univeraity
w3 kS : KAL Kerala Agricultural University
# YT b it i KMAS Kisan Mobile Advisory Servicss
il ﬂiﬁ I._: ﬁ! 2 KVEK Krishi Vi Kend ;
S VIEVAn Re ra
Ll i . LAM Local ﬁrf:i‘\.lelwmi
T H-THTE S [ s G T [ L e it el s 2 P 1 2 S
LC=MS/MS Ligpuid Chromatography=hMass Spectroscopy ! Mass
oA T ' ; !_i Spectroscopy
™ = el S LD Lethal Dose
T A G i o . LY Lo Volume
wH t'! ! . TRTEATE! T Y Rizt MaAU taharashtra Agricultural University
T el e it A v MOMG Mera Gaon Mera Gaurav
W m i B¢ drey MHV Medium High Volume
o A o bl T MLY Mediom Low ¥olume
b g @ aa AU qCaIe - MPBT Madhya Pradesh Biotechnology
SR 5 g = 8 1 : MPUAT Maharana Pratap University of Agriculture and
e Technology
b i G et gy, e MRL Maximum Residue Limits
e Hﬁ'ﬁ il : @m FI"I%&'ITT BIEEE MNATP Mational Agricultural Innovation Program
T v E. TS 3T T | MAARM Mational Acadermy of Agricultural Research
TaTHE Management
TR A e e W &+ e MASE Mational Agriculiural Science Fund
TR T CfweERe WEW FAT NASC National Agricultural Science Complex
LR IRE AEE EF'.EW e gHae R MBALR National Bureau of Agricultural Insect Resources
T 41 U O TS ;'1'!]7{?-1 Elﬁ 3T el 6 e Ave 7 MNBSS & LUP - National Bureau of Soil Survey and Land Use
A g d T Planning
o= & O o e fEede wigE NDF Meutral Detergent Fiber
e d g ud oo lﬂeﬂﬁa R I T T MNDLUAT Marendra Dev University of Agriculture and
éﬁﬁ’ﬁﬁ Technology
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WA N TG TG I de AR e NDVSL Manaji Deshmukh Veterinary Science University

o A TR CH ST NGO Non-Governmental Organization

T WE W T TH T ERCUE ME e w AiE MIPHM Mational Institute of Plant Health Management

o 0 @ AGE T, HERRE, e NP Nitrogen, Phosphorouws, Potash

T M UH ﬁ?ﬂ fimn e MNEM 1 Natural Resource Management

| #fiffaw wea oc : Organic Carbon

i mE A A wr P OFK ¢ {On Farm Ressarch

st & W@ iy 2t dwe oTe ¢ Open Top Chamber

@t gu ifem gFefid e gireege g QUAT ¢ Orissa University of Agriculture and
e Tt Techrolegy

figyg ot e W AL Punjab Agricultural University

gy o il CHRTECIRTES Uiel oty BT PAGE Poly Acrylamide Gel Electropharasis

gt =t 3 viferea e fdrs PCR Polvmerase Chain Reaction

o E® a JETAE EIEE Y e POKV Panjabrac Deshmukh Krishi Vidyapeeth

i ) 01 gt PE Pre-Emergence

fiwATETy W TN aE W g FITSAU Professor Jayashankar Telangana State Agricaltural
e Liniversity

di A if' gETE afen \ifeer = Eﬂﬂ?ﬁ PME Priority Sotting, Monitoring and Evaluation

o af O gEe PO Post Emergence

T A 2 ﬁﬂfgﬁ:ﬁﬂﬂ e, &m QRT : Quinguennial Review Team

U free vEaEGa ShE) RAC Research Advisory Commities

;e oy woie uifmenva yfeaidd RAU Rajendrn Agricultural University

@ gy e uifweaes gfaafid RAU Rajasthan Agricultural University

ame o v ¥ e o simeen wiv dwed fra RCNER Research Complex for Eastern Region

@ & f gl g’Thlﬁf e RDWVY Rani Durgavati Vishwa Vidyalava

FE WE &t : Faes v sTEEE RFD Results Framework Documents

FE 1A o W e RM Ready Mix

FRATARAA o e e R i e RVSKVY Rajmata Vijayaraje Sindhia Krishi Vishwa Vidyalaya

] : WEEEl R Ui A% g O SADHMA ¢ Society for Advancement of Human and
R MNakure

TH g am - HifEH veeEE Y SAR ¢ Sodinm Adsorption Ratio

R e Uiweed JFERic] SAU : State Agricultural University

v & wreE e 50 . Standard Deviation

il é b2 wved ERLRCR] il S5EM ¢ Standard Error of Mean

WEHLUE G R-U-TPR YRS A e SKUAST Sher-e-Kashmir University of Agricultural Science
Hied s and Technology

i | ﬁqwng wﬁ S0D ¢ Buperoxide Dismutase

oH WY A fheen anw wgw gofifimie SR ¢ System of Kice Intensification

TH T AR et Ryade Fdres S5 : SimpleSequence Repeats

de q mmﬁ ﬂﬁ'ﬂﬁﬁﬂ THAL = Tamil Madu Agricultural University

i i ﬂﬂm M TPR : Transplanied Rice

& MR W A 1 g e A e B g e [ o TRRI . Tamil Nadu Rice Research Institute

19 7H gﬁﬂﬁ@ HE me "HW LIAS University of Agricultural Sciences

4y e # wogT weE fofTe wEeTTe! ULFC Ultra Fast Liguid Chromatography

di d frea it VB Vishwa Bharati

Fe U TH G MTEY HET WAS Weeks after sowing

Eﬁﬂlﬁf g 4 Fie ywirEdE WCE Weed control efficiency

By W EECERIEES] WP ¢ Weltable powder

ue & EERECE] ZT : ZeroTillage
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WEEE e 1 Administrative Building semzgfam 16 Containment Facility #F=T 31 Play Ground
TEMTWERA 1 Fountain & Lawn W mAEE 17 Field Laboratories friwe 9 31 Director's Residence
Fmuf@n 3 CarParking T 18 Insectory THMEER 33 Aquatic Weed Tank
wimymEr -1 4 Farm Store-d TEESAEE 19 Fish Culture Pond R TEE 34 Phytoremediation Unit
w5 Workshop AR 20 Lysimeter AE-1 35 Pond-1
#wiye & Tractor Shed fmfrs g 21 Reprographic Unit AAE-1 3% Pond-2
wimamam 7 Farm Section WAA TR 22 OTC Unit TEFA -3 37 TubeWellNo-3
WATE 8 Recrealion Club TR AFE TS 13 CO, Chamber TEFAT -1 38 Tube Well No.-2
wiswwER-2 ¢ FarmStore-2 TR 24 Central Store @A -1 3 Tube Well No-1
afsmmzdEd 10 Vermicompost Unit qHt@m 25 Poly House TAENA -4 40 Tube Well No.-4
TR AR 11 Bagdana Baba Temple FTEF-1 26  NetHouse-1 THEE 41 Security Office
#mH 12 Orchard T w17 Aquatic Platform FRERETEMEE 42 Sale Counter & SBIATM
w13 Threshing Floor TEw-1 18 NetHouse-2 TR EE- 1 43 Wakch Tower-1
TEMWE 14 Implement Shed THER R 29 Weed Cafeleria THEMIE -1 44 Walch Tower-2
wRaE 15 FACE Facility faA s 30 Electric Substation TAEETE 45 TwoWheeler Stand
TE-3 46 Pond-3

AT 31elU - WRUAAIR 3l tnea bigenaa
ICAR - Directorate of Weed Research



