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Glimpses of important programme organized by-
Directorate during 2018-19 at village level are shown on
the front page of this report. The first photograph shows
the national level programme organized on “Parthenium
Awareness Week-2018". Second picture shows the
programme of “National Productivity Week” organized
under Mera Gaon Mera Gaurav, and third picture shows the

activity of “Farmer FIRST Programme”.




Ulkeh A1
PREFACE

WRUTAR, BN Sig—fAfdedr iR S &3 &1 JHa
U B A1 B BfY Sare onferd & oy v W Sifdd
Y 2 | SUAT bl B MR, WRUAIR SIS H 37% TH
T YEad 8 Ud I IeUTed a1 I[urae, o fafderdr, faf
UHR B TR 3R GATaR0T BT I JHd ygard & | U &
fIepTe IR WRUTART & gRT €l X2 I DT Feel JTq fewarg
el &1 & PR B PT & 59 W Tal SNl 8 | WRUTAR
gegd ddiihdl & fAhM AR STd IRMHRVT & I1a9g,
TRYJAR B FAIT T 9&dl oI 81 2 | I8 gfd i
JE (! BT U & BROT 7, [T Sofei Bl 9 Ifed drr
qrell 5, B s, IS RS Sdvd, R,
TRYJARI H TSR AR BT a1, faal TRUTaRT &1
JAMEHHTT, ST URTTT & BRYT WRUTAR TSIl & AT
SMHTHS FABTT MR ATHT FTNT & TR et B | FAferg,
TRUYJAR B FHRAT T H AIeH BRI © | 3T B
IATEH UG o9 AT R WRUqaRT & Ufiddrd Jmar & &F
PR B forg gdae faftl # fFRaR guR wd aRada & &
STILADT 2 |

PH AN AR STEPITh TRUTAR Jae qeb-hdl a2 &
fpami @1 AN # WA € | AT AADT B TRl H gard B
gRUHRERAY dec! Holgel @ HRUI a8 & 9, sHe &F
fierd & | STafds Taidd WRUGAR Jae |a¥ are-id gite ol
2, W] 987 P9 AN H AHARR H TN F @RITIR
I BT & BRI SHDHI ART I&H! Of R8T & | Ifo WRUGAR
geee fafd | ANTT B HF B AR BT DY 1 3 gheg B
B &TAT BI TAM(RY | HH RIS, I &HdT, IR—IARIE, SIS
TR WR JdGT B dTed ATHT, 1T TR | BRI = arel v
AT TR, | SR T, WRUTAR FRIF0T & forg
Jaifead AR MRl AR Bl B Wil B fdb™ vd
qipd & oY werehdl WTi UR ®, for9y o arel aui |
GRUTAR Y& & URGTI Pl gael Bl T 2 |

AR BT ST GRYG 7 < H BRUTIR JJHT BT
3o X B ford a¥ 1978 # fRge IR FHIIT WRUTAR
FIRIFT SIFHET URATSHT g AU & SeAYR 4 ay 1989 H
MR TRUTAR AT ST Bt DI RATTAT DI | I 2014 H
IRge IR Ffad TRUTaR =07 g aRareT &
T H gRede BR ARgd R AT WRUTAR  gaEd
SRR URATSTT fhar T | M WRYTAR A= e
P= BT 9M Rakid PR ay 2009 § ERUTAR IS SFTH
feemera fFar 9 g9 99 2015 H S WROGAR AFHH
freemera fear mr| favrg ant # feened gRT $EdE g
IR—aela aRRfET & forg uMl TRUTAR gaed T
BT (AP [T AT ST B DI STTGDHAT d HYD] DI SHAG]
9T AT SATSHIdhT GRETT 3 HeId ANdd 88 & |

Weeds are one of the major biotic constraints in
agricultural production systems besides causing damage to
agro-biodiversity and aquatic bodies. As per the available
estimates, weed causing up to 37 % of the total losses in yield;
various kinds of health and environmental hazards, and it
also damaging aesthetic value of the area and produce
quality as well as biodiversity. The losses due to weeds often
get unnoticed due to their hidden effects on plant growth.
Despite the development and adoption of weed
management technologies, the problem of weeds has
virtually been increasing. This is due to the adoption of
modern cultivation practices employing use of mono-
cropping systems devoid of legumes; short-statured high-
yielding varieties; intensive tillage; excessive chemical
fertilizers, irrigation; development of herbicide resistance in
weeds; invasion of alien weeds; implication of climate
change favoring more aggressive growth of weed species,
and herbicide residue hazards. Therefore, weed problems
are highly vivacious in nature, requiring continuous
improvement and refinement of management practices for
diminishing their adverse effect on crop production and
biodiversity.

Cost effective and sustainable weed management
technologies are in great demand by the farmers. During
peak periods of weeding, labor becomes very scarce because
of the increasing wage resulting from the migration of rural
labor to the cities. While integrated weed management is the
most desirable approach, the use of herbicide is gaining
rapid acceptance due to their efficient weed control at much
lower cost. Appropriate weed management has the
potential for reducing the cost and increasing the income of
the farmers significantly. Researchers are in progress for
development or evaluation 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 commencement of the All India Coordinated
Research Project on Weed Control in 1978 (now known as
AICRP on Weed Management) and the establishment of
Directorate of Weed Research by the Indian Council of
Agricultural Research in 1989 (previously known as
National Research Centre for Weed Science, and
subsequently Directorate of Weed Science Research) were
the major steps forward for strengthening weed research in
India. Over the 30 years, the Directorate has developed
effective weed management technologies for almost all
cropped and non-cropped situations which have led to
increased productivity, profitability, sustainability and
livelihood security of the farming community.



Iy 2018—19 & IR AR A&l BT AHAYdd UT<
foam 1 2 T FACRIed & Y BRIH Bl Aol U $HRa
gV TS SART W o T & I3 A 7Y gAY fhg A |
feemers & faf=1 ug SRisAl & I8 A%aar sid 3
TS | U1 &) U HRIshH HRIAT Y # WRuqaR gae’ 2 R
HH IARHAT H GUR, BN $7Yc H HHI, 99 3R Holl Bl
T, IR FaT WY 31X GATaRTT Bl [orad § TE GIR A
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UL SR Ud -0 o el o fafd= et # 9 9
R fHAT BT FRT Mg AR IR R B B’ aRITSHT &
T 5 bbb ATEH Wi DR D ol WIS fhar
T, By 59 b1 | Tl B dTel fham| o dr |
TSI AT ¥ AR B R8T € | geId H, SEeryR o7el @l U
A, St o fFeemerd & Mecdd g R 2, A o oo
al # R G $T A TR B T | TP T HIIHH B
TRE IRAGHET @HIER) & AR § WRYAIR &
TN Al; B MBI AR I SFANT H FITR; &7,
g, HT 3R I8 @ It foveAl H GuIR; ug] Aot fAsror, g
IR 7RI UTer; ARy Fagd & oy vl e 9 gaTs anf
daidhal far SoifdeT S & fofg =afd g # < o
REIE |
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SOl B JWR WX eI H IR ad Bl
A eTdTgdd TS fhaT 1T, o feeimery &l g uar
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YIRS M & forg o8 Sapte dife & warer W1 T g
TQ| BT R BN W AT JIHIE WCHH D
qRfeRl & fog WRfed $f¥ d WRUgaR yeed W
PRIRITAT—HE— 40w BT JAATS {HT | YHTRH Aafy & IR
WY Fre IR B 7Y | Td HHARI §RT 918 | 2 6
<d gY W@Sedl B AT SieH & dsq fafre afafafar @
TS | 9 <9 & fafdr=T fadl & o ) el ST dTet doe #

TERYTAR TEa TR 41 ATSTT IR B |

W AT € 6 Feenerd @1 30ai e wfoded v
2018—19 @& feTU IR PR V&1 & 39 Hfadad H e, 2018
A, 2019 & SR AT SR, fRefor, ufreror, faR,
IR, Y Ud AT, YbT, RPN, HRIHH Ud J3Db] P
TRIfaeRT @ MR <1 T & | g9 fUse 9y &I gar
HeEayol IAf T 2, AT & FaraRi & HedH | A H [OTHD
IR a1 2 | 39 Feemerd &f 98 Sa8dl a6 of 91 & ford
It & ISP IR HHaRAl 7 s uRsm fvar &, foas
o1 9 o & IR 2 | § <. Brefes wemE, Jerews,
183199 Ud Afa, SIW; Sf. & T [GavH, SUHSI e ed (T.
STR.TH.) BT MR & Rriah! faiy wf, wediT vd grgfie gwr
e @1 faf= Tiafafl ST IRl 991 8g AFTee U
B3| H Sf. UH. WG, oS Suevd (AR fasm, S
qiie! T Siefarg gRkacd) iR Sf. TS, DN, e
SUAETIRId (JaT TG el Fae) &7 41 S Arfee 3R
HEAN & ford MR & | §9 Uida & UH1e og Meened &
<. gee FAR, T = (e fasm), dueer @i @
XY T 31 e ST SAABIY / BEHARY el AT USRI b U= & |

A
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During the period under report (2018-19), we carried
out our mandated activities efficiently and also undertook
several new initiatives for further strengthening of our
research and visibility. The success has been achieved under
different flagship programmes of the Directorate. One such
programme is "Weed management in conservation
agriculture" which has made a significant impact in
improving the crop productivity; saving of farm inputs,
money and energy, and apparent improvement in soil
health and environmental quality. The success of the
conservation agriculture at the Directorate leads to
expansion of the technology to the farmers fields from
different parts of the Jabalpur district on a larger scale
through Mera Gaon Mera Gaurav and Farmer FIRST
Programmes. In fact, significant number of farmers from
Panagar block of Jabalpur districts, are now practicing
conservation agriculture in their fields. Under Farmer FIRST
Project (FFP), improved weed management technologies;
efficient herbicides and their application techniques;
improved seed varieties of rice, wheat, greengram and
blackgram; animal mineral mixtures, poultry and fishery
farming; vermi-compost preparation from the weed
biomass; mushroom cultivation; sowing by happy seeder
for residue management etc. were introduced in the selected
villages for farmers livelihood upliftment.

Golden Jubilee International Conference of Indian
Society of Weed Science (ISWS) on Weeds and Society:
Challenges and Opportunities was organized successfully
at the Directorate, which provided visibility to the
Directorate among the scientific community of Weed
Science. Several outstanding publications were brought out
to mark this historic event. We also organized a "Workshop-
cum-Meeting on Weed Management in Conservation
Agriculture" for the partners of Consortia Research Platform
on Conservation Agriculture. World Soil day was
celebrated during the reported period and soil health cards
were distributed to the farmers of adopted villages. Besides,
various activities were undertaken under the Swachhta Hi
Seva programme by devoting 2 hours every week by the staff
members of Directorate. We also launched a project on
Striga weed identification in rice crop growing belt from
different parts of the Country.

It is my privilege to present the 30" Annual Report of
the Directorate for the year 2018-19. This report contains
information on the achievements made in research,
teaching, training, extension, linkages and collaboration,
publications, awards, events and meetings organized
during the period from April, 2018 to March, 2019. We have
made significant progress over the previous year, and took
new initiatives to further improve the quality of research
and visibility of our output. All these have been possible due
to the untiring efforts of scientists and all the staff members,
who deserve appreciation for taking the Directorate to
greater heights. I am highly grateful to Dr. T. Mohapatra,
Director General, ICAR and Secretary, DARE as well as Dr.
K. Alagusundaram, Deputy Director General (NRM) for
their keen interest and providing generous support and
visionary thoughts for improving the activities of this
Directorate. 1 also grateful to Dr. S. Bhaskar, Assistant
Director General (Agronomy, Agro-forestry and Climate
Change) and Dr. S K. Chaudhari, Assistant Director General
(Soil and Water Management) for their guidance and
support. The efforts made by Dr. Sushil Kumar, Principal
Scientist (Entomology), Editorial team and other associated
staff of the Directorate for bringing out this document are

also acknowledged and appreciated.
/
() /
ﬁLZ’/

(P.K. Singh)

Director

Place : Jabalpur
Date : 1* July, 2019
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INTRODUCTION

ERUTIR AU (T THATE U1 FReI
2 o faRy w9 | Bl iR IR-Tdell &5 H TRyqaR
TEEE TR B BR Vel © | e, faf o piy
freafdemeral # AIS[E o+ AT A.@ UL, RIS dal
(17) & A 9 =1 HR—aRRerfaer gonferdt & forg
ERYAIR Fee dasiial &1 o ax <@ &) fafrs
fRTER®] 3iR FRAT! BT YRV & AATAT TRUTIR TG
& (R AEANTTHSD BT AR “HVT 779 #RT 7RG T8
FIfT &R dred drdbferc! ¥ feas & wdl | 9RfieRT
AT A1 {1 17 38T 2 | WS H oTaw Yaee YoTTel!
AR AR & fordl, A<eITery @1 1SO 9001:2015 UK BT & |

SR, el 9R bl Ueb HEdqUl WUeX & il
qerprere & § Rod & O #Aeguce &1 AiRGiad
RIS 3R FEHRET & w0 § W ST Sl & | 76
HEol, IR HDh STl JUTd, WSTHTE Dl HIHHR TS,
Ui FHET 4T qAT BeR R § 76 | B Rra ufcr
RITHI BT DT PR D oY Frax W H H VS © | I8
IER FeY USR 3R UBISIl & BN STeraradia & # Jfrar
2, 3R TART FIReITerd SR & Ik # T IS —7
31IR 29°58'48.02"" JAETITT, 76°54'57.47" QLATR H THwT A8 A
412 1. a1 R Rerd | I8 ¥od (FaaqR Vold o 9
11 fooeit) T argArt (ST TaRUIE 9 28 fel) o a/6!

TRE A ST 83T ¥ | 39 &5 & ST SWIhfeaeiy & qe
3d gui ~1400 AL 8| #eayee & gar aifiexer ©
TR, STaAYR TR #eaH dlell gl & fva 31T 7 |
T8t @I H T, AT, T, 3RE” U9 $€8 SR I H
g, T, AeR, AR 31k W4, d Il H§ 9 &k S$1
SRIDESIREN

The Directorate of Weed Research is the only
institute working exclusively on weed management in
cropped and non-cropped area. Directorate is generating
weed management technologies for different agro-
ecosystems through its AICRP-WM centres (17) present in
different State Agricultural Universities. Apart from
providing, trainings to different stakeholders, consultancy
services, collaborative programmes on weed management
and participatory research at farmers' fields under 'Mera
Gaon Mera Gaurav' are also being undertaken at Bargi and
Patan locality. Directorate has earned the ISO 9001: 2015
certificate by implementing the Quality Management
System.

Jabalpur is important city in Central India situated
at Mahakoshal region and is well-known as a Sanskardhani
or cultural capital of Madhya Pradesh (MP). Madan Mahal,
Dhuandhar Falls, Marble rocks in Bhedaghat, Holy River
Narmada and 76 feet Shiv Statue at Kachnar City are among
beautiful places to attract tourist. This city comes under the
agroclimatic zone of Central plateau and hills. And our
Directorate is situated North of Jabalpur on the national
highway (NH-7) at 29°58'48.02" N latitude, 76°54'57.47" E
longitude and 412m above mean sea level. It is well
connected by railways (11 km from Jabalpur railway station)
and airways (28 km from Dumna airport). The climate of the
region is sub-tropical, with average rainfall of ~1400 mm. As
per the soil classification of Madhya Pradesh, Jabalpur
comes under the deep medium black soil. Rice, soybean,
sugarcane, pigeonpea and blackgram are major crops
grown during Kharif season, and wheat, chickpea, pea, lentil
and mustard in Rabi season and greengram and blackgram
in summer season.
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fUsel F <! | 59 WA 7 WRUTIR Tee
R ofad Af= sRiwal 99 fh fafay waer yonferat #
fCPhTS, WRUTIR YIEH Th-1] BT (w1, STetarg gRaci
P SR ¥ WRUdIR H YRadH, Ude Ud WRUAaRAT
GRIE® 79T, By 3R IR—Beid &3 § THATH D
TWRYTART BT 9g AT Td YL, TATaR0T H @RIqaRATN
IR IR I YR DI FIREN, &7 IR I, Td
ERYTIR e dH-11d &1 D Y& IR 2 Wefor v
USRI T S GHTdl B H™Ih & AEIH H IO
A g 2 | WRUTAR JaEH & dhidl & Wd W)
AT Td UGl & HeAH A g3 &3l db Ugardr TAT
T 378 SIUARIT ST | dT 9 il = famt or
DY IUTGDHAT g TSIADT DI S~ g1 § HGE DI 6 |
fafaer weT gormell § WRUTIR e, BIfdRS, EHD
WRUGIR 3 SO~ Taxl, ORI WRUJAR, STl
TRITIR, d9 URIdd &SRO WRUYAAR  Tireierdr,
BT UfRIETHT IR MR BT qATIROT TR Y47
e AR enfe fawa oR ERE RIaR dRkd @ |
feemers 7 o Wa R e gy & it Rigiar @1
ORI & 3R IRgd TR B WRUdIR yse= & faf—
BT H ST W B & folg 37U Uers B ‘a1rael e
P o9 H fanlia fpar g |

fao=

S & i vd o arrfore R ®f e # 3@d
g HF @9 qrell TIRRe@T & dd SId WRUYAAR

T§E Th-h] BT [AhT |

firer (faoiy &)

ERUTAR HefST AT T YGe dheiipi & AIH
W I B ANRST B S N fAwr 1d qafavor o
AT AT H T ggarT |

aferaer

o M= oM wRRufdadl &=l & o e
NS fABfd R 8g WRUGAR Yee Haferd
ST HRAT |

o Y yumferl # wWRUGIR wdww & forg wedd
STHT H =G PRAT AT U0 Y& BT |

o TRUJAR YauT ¥ A &1 RuIfTesd) srgRfra =
TAT TP URIETTT &vg & TG H B HeeAT |

S Y4 y9e

femera &1 yemafe T feerd & U BT § |
TEaYR FHIT St (FIIREL), T WRETe | @QMRT.
W), IR wded Affa (GMEUHSY), iR e u
IRy (31TE.3MRAY.) 3 ey ufreror / fRrefor 3R IR Bt

Over the last three decades, Directorate has played
a pioneering role in weed management at national level
through its focused research programmes i.e. 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 lands; 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.
Adoption of weed management technologies has been
promoted on large areas through on-farm research and
demonstrations, which has resulted a sizable boost in
agricultural productivity and livelihood security of the
farmers. Efforts are being made to address emerging issues
related to management of weeds in different 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. The Directorate has adopted
all the principles of conservation agriculture in its farm and
a “Modern Farm” has been developed to undertake
advance research in different aspects of weed management
to meet the global standards.

Vision
Developing innovative, economic and eco-friendly

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

Mission
To provide scientific research and technology in weed

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

Mandates

® Conducts weed management research for developing
viable technologies for different agro-ecological
regions.

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

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

Organization and management

The Director has the administrative control over the
Directorate. Quinquennial Review Team (QRT), Research
Advisory Committee (RAC), Institute Management
Committee (IMC) and Institute Research Committee (IRC)
are other advisory bodies for research, teaching/training

02
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e § e faei, gar s, Jrey ariRRerda!
fasm, Sta urenfire!, greg 9T s, die fagmE, a9y
fareeryor ok gest Siafdsma & e wril & ford |aidd
JATITATS € | 5P SIARTT Uh Ba1g GIRTe 1 &
WFeTpledier, flud. Hiex, dedciacl Hiex, d13msr
SqgeeR e T ¥ | g # gafserd warTememrt &
T MEM® T URSRd A=l SUBRYT oI Y. 4T,
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ARHATIOR, oFie HTsdrcw I SagEHE gfe,
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TelH HICHIER 371 | AT WSRU & ford aRal gror
T3, 3T IR (-80°C) IR $IY WIS (-20°C) ST Ffaamri
2| S deTHe G 3R J dgles SAAIE oW 8
R fifaa gataror § e fhar S dddr g | e
% U™ W @R CO, TAR=He (Th.UHls) gfawur vd o
3 ST oy 8, R 9fasy # 8 aTer Sofarg uRacd=
BT B WROGIR P FRBAT TR IS dTel U491} Pl
I BRI DI GAUT Td BRICRASITA $hlg AR
g dicel U SHE ORT faRy glawmd of F)
freemers § WRUyaaR =0 & oy SudRon Ud SieTRY
o5 Axm7a, Ao, fSomee &R fAefia &x @ ford qof
fefa BN i Frfemen 2 |

Nanodrop

Soil testing machine

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
biotechnology, plant pathology, entomology, residue
analysis and microbiology. Besides, one central laboratory
is also in place housing all common equipments like ice
maker machine, nitrogen analyser, flame photometer, leaf
area meter, root scanner, UV spectrophotometers, pH
meters, conductivity meters and BOD incubators etc.
Laboratories at the Directorate are well-furnished and
equipped with modern and sophisticated scientific
instruments like LC-MS/MS, GC, HPLC, IRGA, lyophilizer,
atomic absorption spectrometer, UV-visible double beam
spectrophotometer, spectroradiometer, N-auto-analyzer,
osmometer, thermal cycler, solid phase extraction unit, gel
documentation unit, vaccum evaporator, high speed
refrigerated centrifuge, water purification system, flame
photometer and nano spectrophotometer. 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 environmental 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. Apart from these several poly houses
and net house facilities are available for study under
controlled condition. Directorate also has a well-developed
agricultural engineering workshop with facilities for repair,
fabrication, designing and development of weed control
toolsand implements.

- 80 °C ultra freezer storage facility
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S AT YSE SPIS YDA Ud YAl D=

S yEed @18, Hrged, didhd TRAT Jead
Jiaer, difEAT HTIHRAT, FeR BICIDIUAR /TSR B4
firex ud wifex Siefl gfdensii & gaa 2 | at dgnfet oik
TH-GY SHISAT BT $e-Ic Ug ds—hTs hHfdeide] e
DI g B | TR H ERUGIR a9 A afe 3269
fpamal &1 |U' € TAT 16 VRN Ul qRadrerd #
HATS ST &, AT B SHH AR UF ST § YaH
HHTNRAT 3R BT DI T b foR) i eI & | erast
T4 g AR a7 & o ufafearfiesor ik gerka=
Jraem § g2 T B | WRUqaR IS 1d yeee adrst
Hael TdMaq SMeRI & Y 8q Ub ol dw
ffa fdar r €1 Fewme™d & gareMl, SRUdaR
y§e JUBRO & AT IR WRUTAR & ol & ofdd
AT B USRI & ford URSRd Uaei gomel 41 € |

T

R —

Library
Yeafe T vd wganT

TRTeT YRR FAfIT WRUGIR Tded gRATSTT (3.
AEMU) & HN favafderedl § Req <2 & A=
B STAadrg &3l § 17 $=i g1 I8 feenery faf=
Cdd HRIHA FA & | A | Ui Aead Hraed
(fafaer vt yonferal # fedTs WRUTIR Uee ddb-id
F1 PN, Teary aRadd & aR H TRYJaR H gRad,
g§eE U9 ERUAaRArRl UfoRIEed e dr, ey iR
IR—¥eld &3 H FARITHS ERUAAR] & Sig fa=+ ga
T, GATaReT H TRUTARATE JTaersi 3R 310 Ugua| &
R, &ROT IR 99 U WRUAIR Y&e ddbetdl &l
YD U&F UR Y YRIE0T g Yae qAT I YTl Bl
qedidh) BT Hared 8 8T & | 39a Iadal Feenead
TR Qe T 2T AL SR STaTeR ot ew Gy
freafaene SEeqR, I guTad favafdeney SeayR,

AKMU, library and information centre

Agriculture Knowledge Management Unit (AKMU) is
well equipped with computers, LAN, video conferencing,
color xerox-cum-printer and plotter facilities. All the
scientists and co-ordination units have been provided with
internet connection and Wi-Fi connectivity. Library has a
total collection of 3269 books related to weed science and
other, 16 Indian journals in its subscription, newspapers
section and sufficient reading area for students and
employees. Reprographic and documentation facilities
have also been created for the preparation of documents and
reports. One information centre has been developed to
display the updated information regarding weed science
and management technologies. Directorate's publications,
prototypes of weed management tools and live specimen of
weed seeds are also on display using sophisticated display
systems.

Information Centre

Networking and Collaboration

Directorate co-ordinates its network programmes
through All India Coordinated Research Project on Weed
management (AICRP-WM) which has 17 centres at SAUs
located in different agro-climatic zones of the country. Five
network programmes (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 lands; 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) are in
operation. Besides, Directorate also collaborates with other
educational and research institutions, viz. Jawaharlal Nehru
Krishi Vishwa Vidyalaya, Jabalpur; Rani Durgawati Vishwa
Vidyalaya, Jabalpur; Indira Gandhi Krishi Vishwa
Vidyalaya, Raipur; Mahatma Gandhi Chitrakoot Gramoday
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P Pieioll DI FHdbIcR /Sdexe I drd H TEdnT
PR B | IR &l s ALq. uR. & Gl 31k 31
AT FISHl O IRENT §RICYC HR A=Y YRMAT,
ITHATEN S, IR ARGNT R, T G779,
SIe TR Feemer ok Y g™ = o1 afha
AT YT & | 596 fATdl ez -1 916,319 9Rua
IR T & FHY fAeafdemerdl & el U JHTdl T8 &l
HTH ISR B 3R WRUTAR Fdg A & qexd o
g & R Ui Arsd d==dT &1 I fhar | 39h
sifaRad favafdeneri qen e s & TR Sy
A HRAE & 7 qaef uRATSHIRA BT Fare
fafe=1 oAl S AR faeafderera (S7hTer), 31TS.37Ts.
T, AiTd, feeelt gfafid @ wrer § aR @ 7
Feerer B, IS & Y Tl & Ae1Ral 3R I
FfY faeafdemerl iR MGG U & ISTHDI B WRYTIR
e @ fordr <1fim ufdieror BRisw &1 mare @R 2 |
3 AfaRad e & fad &g auf & foae &=
feqa /|, Qe feaw, Rien fkaw, favg ga1 faaw,
oA fQad, I SARedr 9WiE,  oRET
SRS ATE AR IS Th—R N ARBIRAT, fH=Arr B
XY 956 AT ST AR 7 |

2018—19 @ IR guic R @@l #)

University, Chitrakoot and other colleges from different
universities for M.Sc/Ph.D research work. Active
collaboration has been established with several ICAR
institutes and other research organizations like Borlaug
Institute for South Asia (BISA), herbicide industries, NGOs,
National Seed Corporation, ATARIs and KVKs. In addition,
the Directorate has initiated a significant step towards more
effective collaboration with ICAR institutes and SAUSs, and
nominated five nodal scientists to look after the same in the
field of weed management and to avoid duplication of
research in weed management. In addition, adhoc projects
are also in operation in collaboration with universities and
institutes like Manipur University, Imphal; IISS, Bhopal and
Delhi University, New Delhi. Directorate organizes advance
training programmes on weed management for students,
officers of state agriculture agencies, and scientists of SAUs
and ICAR institutes. Besides, organization of Farmers' field
days/sangoshti, Industry day, Education day, World Soil
Day, Foundation day, National Productivity Week,
Parthenium Awareness Week and Scientists-Agriculture
Officers-Farmers interface meetings and press conferences
areregular features of this institute.

Budget during 2018-19 (X in lakhs)

WS A< Government Grant
faeor ICAR - DWR AICRP-WM
Particulars yrad o] m_cﬂ_ﬁ —
Receipt | Expenditure | Receipt Expenditure

@) U g9-Us diucd
e capital 103.71 102.24 90.00 8.98
() ITE TS HeR 693.44 666.89 1131.53 1131.53
(B) Grant in-add Salary
(|) Ire $-Us SNe
(C) Grant in-add Salary 402.47 400.96 113.58 113.53
AT (3F+9-+-4) 1,199.62 1,170.09 1,335.11 1,254.04
Total (A+B+C)

e faera R @@l #)

Resource generation (X in lakhs)

fa@=oT Particulars R R @@l #) Amount % in Lakhs)

319ee @il Contract research -
WRIERT |aT Consultancy services 0.80

BT IUS BI fdeh! Sale of farm produce 55.65
=g (e, fasma ', uRaed &1 SuarT, (e oo, o &1 Ii¥aR, &, 12.29
AT Yo, STl YR, T Yoob 3MMa)
Others (auction, guest house, use of transport, tender paper, RT]I,
interests, license fee, water charges, dissertation fees, etc.)

AT Total 68.74
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Wi 31 Reafd (31.03.2019 & ITHAR)
Staff position (as on 31.3.2019)

faazor wiad TR Y Raa
Particular Sanctioned Filled Vacant
IFAYT yeee B1 Reifdh Research Management Position 01 - Since 9" March 2017
= Scientist 27 10 15
T@-a! Technical 23 21 02
URTNI® Administrative 13 08 05
We$ Supporting 22 21 01
fawaar dsfal @1 Rafa (31.03.2019 & IFUR)
Discipline-wise position of scientists (as on 31.3.2019)
faw I Rerfar o Reaa ERSIIER)
Disciplines Sanctioned In Position Vacant Proposed
PS SS S PS SS S PS SS S PS SS S
B Sig et - 01 03 - - 01 - 01 02 - 01 -
Agricultural Biotechnology
EaiRGIRE Agricultural Chemicals 01 01 01 - - 01 01 01 - 01 - 01
B srefeme = 5 01 = = = = = 01 = = 01
Agricultural Economics
B Ple g = 01 = - - 01* - - - - - 02
Agricultural Entomology
P fFR Agricultural Extension - 01 - - 01 - - - - - 01 01
DY geH faem Agricultural - - 01 - - - - - 01 - - 01
Microbiology
B |iegd! Agricultural Statistics - - 01 - - 01 - - - - - 01
| fagmT Agronomy 02 01 03 - - 03 02 01 - 02 01 03
i amvfar fasm <R urey - 01 01 s = 01 = 01 = = - 02
Rl

Economic Botany & Plant Genetic
Resources
& it d e = = 01 = i = = = = = 02
Farm Machinery and Power
qrey 9T IS Plant Pathology - 01 - - - - - 01 - - 01 01
uew HIfa@! Plant Physiology 01 01 01 - - - 01 01 01 - 01 01
gar1 fag Soil Science - 01 01 - - - - 01 01 - 01 01
PHIRER IIIANT 3R 3T = = = = = = = = = = - 01
Computer Application & IT
A7 Total 04 09 14 - 01 09 04 07 06 03 06 18

*- Filled by scientist against senior scientist, PS - Principal Scientist, SS - Senior Scientist, S - Scientist

)

I
ICAR
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fafaer waa yonferal d fedrs @WRUAAR gdeH da-lal &1 faera

Development of sustainable weed management practices in diversified cropping systems

fafder wadt gollell & d8d 99Tdl WRUAAR &g
faftrIt &1 Soa Bel STEHAT U B & fo1v fabRid
B PI ATILIHAT © | Jaokd Y IR & e Sifdd
B UOTTel! 3iR Afesai § ERUTIR U&e ddeid! Bl
e Rid fhar ST a1fey | Hae ey Uded & ded Wid
TRYTAR] & JHGRVT AdBR BT &3, fafd= aRRerdr d
ERITIR U§eH &1 J8adk GHST B o1 Mavdd B |
MR 3R SIRBT B SYJNT T&TdT 93 U TRIIRD
gaTg TR 37ed Al Feeqol & | 59 aRRarer # fhd
T BT Udh 3T AT Y AHATREAN & oy fssara

Efficient weed management methods under
diverse cropping systems need to be developed to obtain
higher crop productivity. Under changing agricultural
scenario, weed management techniques in organic cropping
systems and vegetables requires to be developed. Study of
germination behavior of major weeds under crop residue
management, seeding depths, water depth are also required
for better understanding of weed management practices
under diverse situations. Enhancing input use efficiency
particularly of the herbicides and fertilizers, and their
interaction is also important. Another area of research
undertaken in this project is the study of herbicide spray

Tp-iTh BT fIepT BT T 2 |

techniques for the newer molecules.

gRasr

Project

pip

Experiment

e

Associates

Hell, Al v Aoty
T H Yhlad ERUTAR
EECE]

Integrated weed
management in field crops,
vegetables and seed spices

Sifdd ®T I SR T Adh—a] Hex—dIRs Bad dsh §
GRUTAR Yae Tl DT Hed i

Evaluation of weed management techniques in
organically grown maize - greenpea - sponge gourd
cropping system

AR _giﬁ R.P. Dubey
&, @l V.K. Choudhary
qdTdR EI¥ Dibakar Ghosh

e wT T IR T AAEHT-IT-HT BAd 9% H

AR _giﬁf R.P. Dubey
&, @l V.K. Choudhary
qdTdR E¥ Dibakar Ghosh

AR _giﬁf R.P. Dubey
@&, @l V.K. Choudhary
qdTdR E¥ Dibakar Ghosh

Iaq W3R, Chethan C.R.
3MRUY. gJ R.P. Dubey

EECRE L E WRUTAR YeeT Th=Thl BT HedieheT
W'ﬂ 3d . Evaluation of weed management techniques in
Principal Investigator: organically grown soybean - chickpea - greengram
R.P. Dubey cropping system
113 TRUYTAR Fde THhl BT F0S), Ter il 1d $gg aF
HRIe H e
Evaluation of weed management techniques in okra,
cauliflower and pumpkin
1.1.5 & AT Il Afed WRUGARA o {7 fsehra debiep!
1
Evaluation of spraying techniques for low dose high
potency herbicide molecules
12 fafdea wae yomelt # 121 WG F H SfGRU T WIRT W 4T

fedTe WRUTIR yaeT &
foy v wRUqaR genfat
BT HIHI—ANIND e
Morpho-physiological
study of major weed
species for sustainable

GRUTIRATRIE BT T B IATGHdT, WRUTAR 707
SETaT Ud STTffel UR yTa BT e

Productivity, weed control efficiency and economics as
influenced by post-emergence herbicides in greengram
under conservation agriculture

@&, AT V.K. Choudhary
JMRYL. g9 R.P. Dubey

Al TRUGARI & A Bl SfaRy & 731 R

Studies on the germination behaviour of important
weed species under various crop residue load

@&, @R V.K. Choudhary
JMRYL. g9 R.P. Dubey

weed management in 1229 .

diversified cropping SIepe e N
system

Y@ AAYTHAI:

o, aterd) 123

Principal Investigator:
V.K. Choudhary

TEIYol TRUGIRT & SFHROT 6T Tel B fAfA= Tewrga #
I

Studies on the germination of major weed species under
different water depths

@&, AT V.K. Choudhary
JMRYL. g9 R.P. Dubey
&qTeHR TY Dibakar Ghosh
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gRaTSTT g wearft
Project Experiment Associates
124 fIf=T SioRE @1 Refd § we@yol wRUdari @1 | 9@, dER) V.K Choudhary
TSN 7 e JRYL g9 R.P. Dubey
Studies on the phenology of important weed species
under different water regimes
125 HE@Yol TRUGIRI 1 A= Sa1 T9m@ # e &1 | i@, 9’y V.K. Choudhary
NI IRUL g4 R.P. Dubey
Studies on the phenology of important weed species
under moisture stress regimes
126 fafdy woet gomel ¥ feaTs, TRUTIR Taed g%, dERT V.K. Choudhary
Sustainable weed management in diversified cropping | 3MRUL. §d R.P. Dubey
systems
127 TRUAIR fREF0T WX YUSHenferd & A1 Bl 3@y & | 1. dlER) V.K. Choudhary
R Td B B 7731 BT TG 3MRUY. d R.P. Dubey
Effect of crop residue load and spray volume with
pendimethalin on weed control.
128 GF—TE—HT B YOTTell TR TS SR e A & | 3. =edi V.K. Choudhary
HIR T UHTq MR J R.P. Dubey
Effect of crop residue and spray volume on rice-wheat-
greengram cropping system
129 =T %7 TEWE & T8d WRUGIR IS @ sigRer | i@, @ER V.K. Choudhary
AR BT YT 3RAY. g4 R.P. Dubey
Study the germination behavior of weed seeds under
different burial depths
13 Ul SRITIR Tee 131 GF—HIB—E W Bl Yollell § TRUGIR i, il | faaraR €Y Dibakar Ghosh
JOTTell & ATEgH W SUd IATEHAT TAT YIS Tqed STINT G TR WRIGAR AR | MR, g9 R.P. Dubey
T ¥ omiRa gfewrT & I Tl YeerT BT T 9T SIS Shobha Sondhia
ERT IR Effect of weed and nutrient management practices on | J9TY =X Subhash Chander
System-based approach to weed growth, crop productivity and nutrient use =9 H3R. Chethan C.R.
improve input use efficiency in rice-maize-green manure cropping system
fefﬁciency ol 132 UF-TE—T ®Ed YOSl § TRUGAR gfg, wEd faqrR @19 Dibakar Ghosh
integrated weed A ; Af '
management practices (2) SRS AR SE F BRI T, S git R.P. Dubey
IYep el 3R WRUTIR YEE bl HeATeh | <1 HIAT Shobha Sondhia
— . Evaluation of different tillage, nutrient and weed | g9T¥ ¥R Subhash Chander
L roTat: management practices on weed growth, crop < ALATR. Chethan C.R.
PIE‘EIIEB‘! ‘15|qu . productivity and input-use efficiency in rice-wheat-
D?lil:li};: Gﬁzzihgator. greengram cropping system
132 TRUJAR B AFRT TR I DI TSRS SR SRS BT AAT YUY =T&x Subhash Chander

(b)

DT HHTT
Effect of seeding depth and residue load on weed seed
germination

fagrr =Y Dibakar Ghosh

B AN Ud dShY Tl
T AT YIS AP BRI
@ 94 ar, faRvas &9
EISENINICICI I
EEAEIGRSCME eI
SIRCERCREEIRICAS ]
Design and development of
low cost riding type and
walk behind type inter row
weeders for narrow spaced
crops

Y AT
AT LR

Principal Investigator:
Chethan C.R.

141

YSHR I Tl GTSX B HIeT <8Y Hisd &l fadrd

Development of proto type model of riding type weeder

T SR, Chethan C.R.
IRUL g4 R.P. Dubey
Y Tax Subhash Chander
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11 %gdl, dfssal vd fishia #9aral #
Ul d WRYAAIR YL (2017—2020)
111 Sifas ®I A ST T HFhT—as Jex—diNsg

B db W WRUAAR Yo dab-iidl T
AT H
¥l AR (]4T, 2017—18)

e TN &4 SUAR! (ATferdr 1.1) ®r IRALS). #
03 UfeRfa & 12y fhar T | WINT & SR qof d T
UHRg WRUTAR YS! H JISHIT GiciHTes], TRiciSTHd
FelfaeE, SIg-sT Relvoien], [ART wregar iR 3= o |
Aed, & AT (eTE fHd T SUER ¥ 60 i tR @WRUdIR
S Y IO H gATdI AT Tol BT TS | Hell BT UFER
Bl Uleilel| Aed & dgd Seadd 8.27 T Ufd gacar off
ST 2 I FarE & o | 20 UfiRra s o |
f1e1E 3 U H 60.4 Tfcerd @ wHI MY (Atferat 1.1) |

1.1 Integrated weed management in field crops,
vegetables and seed spices (2017-2020)
111 Evaluation of weed management

techniques in organically grown maize
(sweet corn) - greenpea - spongegourd
cropping system

Greenpea (Rabi, 2017-18)

The field experiment was conducted with 10
treatments (Table 1.1) in RBD with three replications. The
major weed flora recorded during the experimentation was
Medicago polymorpha, Paspalidium flavidum, Dinebra retroflexa,
Vicia sativa, and others. The weed dry weight at 60 DAS was
least under crop residue mulch, glyricidia leaf mulch,
sesbania live mulch and black polythene mulch integrated
with 1 weeding. The pod yield was highest 8.27 t/ha under
black polythene mulch which was 20% higher than 2
mechanical weeding. The unweeded control reduced the
yield by 60.4% (Tablel.1).

arferadT 1.1: 85 7ex ¥ fafd~ SuaRT &1 60 37 U= WRUTIR {01 Ud SUST R YHTd

Table1l.1:  Treatmenteffects on weed controlat 60 DAS and yield of greenpea

Weed density* Weed d Yield

[reatment (o | weight® ) | _(yha)

VC+ SSBfb 1 weeding 5.3 (30.3) 6.1 (38.3) 4.86
VC+ CRM fb 1 weeding 5.2 (28.6) 24 (5.7) 6.06
VC+GLM fb 1 weeding 4.6 (23.6) 24 (54) 6.66
VC+Sesbania mulch fb 1 weeding 5.5 (30.3) 2.9 (7.8) 5.43
VC+radish IC fb 1 weeding 4.5 (21.0) 5.2 (27.6) 4.23
VC+BPM fb 1 HW 41(17.3) 3.2(10.4) 8.27
RDF + herbicide 3.7 (13.6) 24 (5.2) 6.93
50% RDF + 50% VC+ herbicide fb 1 weeding 4.3 (19.3) 3.9 (16.0) 5.80
VC+ 2 MW 48 (23.3) 3.03 (9.8) 6.60
VC+ unweeded 9.8 (98.0) 12.8 (168.7) 3.26
SEmt 0.68 0.70 0.52
LSD (P=0.05) 2.03 2.08 1.56

*Weed data subjected to+/(x+0.5) transformation, original values are in parentheses
VC- Vermicom$ost @2.5t/ha; SSB - staleseedbed; CRM - crop residue mulch @5 t/ha; GLM-glyricidia leaf mulch 7.5 t/ha;

BPM - black po
kg/ha; HW-hand weeding; MW-mechanical weeding

ke (WrsHdBTd, 2018)

Bies IUANT 10 ISUARI & AT JRALSL H 03
gfaesfa & |11 Fatferd foar Tar (Arferat 1.2) | TIRT &
SR &1 @1 T T WRUTAR a8 § gHIg7Iaear
BT, GRACISTH FoifdsH, Bravford A9 g
YICSW, HISHIIT Giciars Ud 3= oF | & Uwll Hed Uq
BTl UTehiefs Feg & wrer 1 T8, <1 Aifye) e =
R gATs & 60 a7 a8 WRUTAR HT &7cd Y9! WU A HH
B3N | BTl JTfEhaH IUST B Uil dod + 1 a8 &
IUAR ERT (14.19 1 /7) Ut g1 St & @ifzast femg &
9.3 Tfcrerd a1fdras off (arferat 1.2) |

ythene mulch; RDF - recommended dose of fertilizer @ 30 : 40 N:P,O; kg/ha;

erbicide - metribuzin 0.250

Spongegourd (Summer, 2018)

The field experiment was conducted with 10
treatments (Table 1.2) in RBD with three replications. The
major weed flora recorded during the experimentation was
Echinochloa colona, Paspalidium flavidum, Physalis minima,
Cyperus rotundus, Medicago polymorpha, and others. The
weed density at 60 DAS was effectively reduced by
glyricidia leaf mulch and black polythene mulch fb 1
weeding, and 2 mechanical weedings. However, the highest
yield was obtained from the treatment of glyricidia leaf
mulch fb 1 weeding (14.19 t/ha) which was 9.3% higher than
2 mechanical weeding (Tablel.2).
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darferdt 1.2: dRs ¥ A= STaRT &7 60 {37 TvaTd WRUTAIR R0 U4 ST UR YHTd

Table1.2:  Treatmenteffects on weed controlat 60 DAS and yield of spongegourd

Treatment Weed density Weed dry Yield

(no./m?) weight (g/m?) (t/ha)

VC + SSB fb 1 weeding 6.6 (44.3) 5.6 (31.9) 9.03
VC + CRM fb 1 weeding 5.2 (27.0) 4.8 (23.1) 13.76
VC + GLM fb 1 weeding 42(173) 3.4 (115) 14.19
VC + Sesbania live mulch fb 1 weeding 5.0 (25.0) 4.6 (21.5) 12.45
VC + radish IC fb 1 weeding 6.9 (50.6) 5.2 (27.7) 8.85
VC+ BPM fb 1 HW 3.8 (14.6) 3.6 (12.8) 10.81
RDF + Herbicide 4.9 (24.0) 6.0 (35.9) 9.98
50% RDF + 50% VC+ herbicide fb 1 weeding 4.5 (20.3) 4.7 (22.6) 10.21
VC+2 MW 40 (16.3) 40 (15.9) 12.87
VC+ unweeded 12.2 (162.0) 8.0 (71.0) 6.74
SEm+ 0.88 0.67 0.74
LSD (P=0.05) 3.63 2.01 2.21

*Weed data subjected toV (x+0.5) transformation, original values are in parentheses
VC - Vermicompost @5 t/ha; SSB - staleseedbed; CRM - crop residue mulch @5 t/ha; GLM - glzrlcidia leaf mulch 7.5 t/ha; BPM -

black polythene mulch; RDF - recommended dose of fertilizer @ 120:60 N: P,0;, kg/ ha; Her

HW-hand weeding; MW- mechanical weeding

HadT (T¥IB, 2018)

Biee AGIIRT H 10 IUARI B IRALST ¥ 03
;r%zﬁf%rfﬁwaﬁ?mw(ﬁanﬂmzﬁfﬁ?maﬁa%

T WRUYGAR 99T § SHIgTIFATT BITT, SISHaT
@;ﬁ?ﬁw STTSAHISTT BINFEINT, TITIASTT Foifds,
Ufdoier  Uodl,  BIIWlord  [AAH RIS XSSV,

T VA~ IR 3T oF | HadT H 2 I
e & SR, & Ul Jed + 1 378 Ua B a9y
Hqed + 1 [aTE gRT ga1s & 60 3 918 WRUTAR & G&
qoi | WG HHl MY | SIfShdH HahT P SUS 2
i f1a18 (17.90 <1/ &), &1 Ul dea+1 fars (17.
45 T / 7)) U9 % 379N Aed + 1 918 SUaR (13.78
T /%) B BRI &6l @l T8 | I TS dTel ITAR | Ul
# 69.3 Uferera @5t i uTS TS (st 1.1) |

icide - pretilachlor 0.700 kg/ha;

Maize (Kharif, 2018)

The field experiment was conducted with 10
treatments (Figure 1.1) in RBD with three replications. The
major weed flora recorded during the experimentation was
Echinochloa colona, Dinebra retroflexa, Oldenlandia corymbosa,
Paspalidium flavidum, Eclipta alba, Physalis minima, Cyperus
rotundus, Convolvulus arvensis, and others. In maize (sweet
corn), the treatments of 2 mechanical weeding, glyricidia
leaf mulch + 1 weeding, and crop residue mulch+1 weeding
effectively reduced the weed dry weight at 60 DAS. The
higher maize cob yield was obtained under 2 mechanical
weeding (17.90 t/ha), glyricidia leaf mulch + 1 weeding
(17.45 t/ha) and crop residue mulch + 1 weeding (13.78
t/ha). The sweet corn cob yield was reduced by 69.3% in
unweeded control compared to glyricidia leaf mulch + 1
weeding treatment (Figure 1.1).

20 60
18 M Yield [0 Weed dry weight -
16 50 o
14 £
T N 40 =2
< 12 -g,
5 10 30 g
s 8 >
°
6 20 o
3
4 10 2
2
0 0
T T2 T3 T4 T5 T6 T7 T8 T9 T10

T,-VC + Stale seedbed fb 1 weeding;
T-VC + radish IC fb 1 weeding;
T,-VC+2 MW, T,-VC+unweeded

T,-VC+ CRM fb 1 weeding;
T.-VC +BPM /b 1 HW; T,-RDF + Herbicide;

T,-VC+GLM fb1 weeding;

T,-VC+Sesbania mulch fb 1 weeding;
T,-50% RDF + 50% VC+ herbicide fb 1 weeding;

VC - vermicompost @ 10 t/ha; SSB - staleseedbed; CRM - crop residue mulch @5 t/ha; GLM-glyricidia leaf mulch 7.5 t/ha; BPM - black
polythene mulch; RDF - recommended dose of fertilizer @ 160:60:40 N: P,0,:K,O kg/ha; Herbicide - atrazine 1.0 fb tembotrione 120 g/ha;

HW- hand weeding; MW-mechanical weeding

faa 1.1: AapT (Med™) § STARI &7 60 o 918 WRUTIR

YR U4 IUST W g9

Figure 1.1 : Treatment effects on weed dry weight at 60 DAS and yield of maize (sweet corn)
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1.1.2 Sfd® ®I 9 TR R AT BEd

TP W WRUAAR YI8T AH-11db1 BT AT b
94T (X1, 2017—18)

U&rs JIGUART 10 IUART BT IRATS!. H 03 Ufrafl
$Wa%mw(ﬁa12)|m$aﬁ?maﬁaﬁﬁ
WRUGAR I9fd | HISHFIT GleEre  ghrgideiar
FIT], GOl STH Foildsd, AT Wergar, AIded
SIVA~TV], BIFGIcTIgerd JRATT §a T o | il
Gfeliefie Aed, 3iR Sfdadi BHd, HARI B HH g + Lol
drede + B9d @RV Hed + 1 &g SUERi gRI
TRUJAR Yh Ioi- gdls & 60 fad TR y9Tdl w9 d HH
T3 | T I HTH U BIctl Uleliel ded + 1 g
ER129 T /2FcIR Ud BRI &1 $H QW + T Alsds
+ B IAYY Hod + 1 s W 2.86 < /BICIX UTT
8% | WRUTAR FRIF0T 78] SR IR UGl ¥ 65.6 Trerd @l
B gt o T (R 1.2) |

1.1.2 Evaluation of weed management techniques in
organically grown soybean - chickpea - greengram
cropping system

Chickpea (Rabi, 2017-18)

The field experiment was conducted with 10
treatments (Figure 1.2) in RBD with three replications. The
major weed flora recorded during the experimentation was
Medicago polymorpha,
flavidum, Vicia sativa, Sonchus arvensis, Convolvulus arvensis,

Echinochloa colona, Paspalidium
and others. The treatments, black polythene mulch,
intercrop + 1 weeding and reduced spacing+SSB+crop
residue mulch+ 1 weeding were effective in reducing the
weed dry weight at 60 DAS. The highest yield of chickpea
was recorded under black polythene mulch (2.9 t/ha) and
reduced spacing+SSB+crop residue mulch (2.86 t/ha). The
yield reduction in unweeded control was 65.5% (Figure1.2).

3.5 50
M Yield [ Weed dry weight 45
3 —
40 <
25 3B B
= =
o 2 30 _%
% 25 =
T 15 >
1 15 2
10 =
0.5 H 5
0 L] [ [ 0
T1 T2 T3 T4 T5 T6 T7 T8 T9 T10

T,: VC+ stale seedbed fb 1 weeding; T,: VC + reduced spacing fb 1 weeding; T,: VC+ CRM fb 1 weeding; T,: VC + GLM fb 1 weeding; T.: VC + SSB

+reduced spacing + CRM fb 1 weeding; T,: VC + BPM fb 1 weeding; T,: RDF + herbicide;

VC+2MW,; T,;: VC+ unweeded

Ty 50% RDF + 50% VC+ herbicide fb 1 weeding; T,

VC - vermicompost @ 2.5 t/ha; SSB - staleseedbed; CRM - crop residue mulch @5 t/ha; GLM- glyricidia leaf mulch 7.5 t/ha; BPM - black
polythene mulch; RDF - recommended dose of fertilizer @ 20:40 N: P,O, kg/ha; Herbicide - pendimethalin 0.75 kg/ha ; MW- mechanical

weeding

faa 1.2: 99 # SUERI @1 60 3T 918 WRUGIR YHIR UG UG W TH1G
Figure 1.2: Treatment effects on weed dry weight at 60 DAS and yield of chickpea

a1 (ArsABTe, 2018)

YeTS JTTUANT 10 SYDRI DI JRALEL. H 03 Ufafd &
AT fHar AT | YA & SR TS Bl TS UG WRUTIR
gt § gHIgTIFAGT BIGHT, GRIIIISTH Felfdsd,
BIgorore . BradferRid fAfaH1, SrgHsT Relvotand,
HII9¥T XIS S U4 37 o | Budl AR Hed + 8% (Hials,
AR BT BH A + TAYAE. + HA JARY Hod, &
Uil Aed, Hiell Ulellel| Aed gRT dTs & 60 fad & 915
UHT ERYAIR FRIF0T 9T 47 | ST SuSl B e
AARNY Aed + T a8 (1.37 ©4) ¥ gl & AT S
AR BT BH T + TA.TH + Bl a2 Aed (1.35 <)
Bl Ufeilel| #ed (1.29 T4 /8.) SUARI §RT Gof & T
Gq fHqrs Jfed SU=R H SUS ATH 0.98 €1 /7. B W& |

Greengram (Summer, 2018)

The field experiment was conducted with 10
treatments in RBD with three replications. The major weed
flora recorded during the experimentation was Echinochloa
colona, Paspalidium flavidum, Phyllanthus sp., Physalis minima,
Dinebra retroflexa, Cyperus rotundus, and others. Treatment of
CRM + hand weeding, reduced spacing+SSB+crop residue
mulch, green leaf mulch, black polythene mulch were
effective in controlling weeds at 60 DAS. The highest yields
CRM + hand weeding (1.37 t),
reduced spacing + SSB + crop residue mulch (1.35 t), black

were recorded under

polythene mulch (1.29 t/ha) as against obtained with
unweeded control (0.98 t/ha).
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e SUANT 12 SYARI ®I AR H 03 Ufaqfa &
et far ar (Fra 1.3) | TR & SRE g @ T8
WROGAR I 9fa ¥ AQHrT glearel  fRRiRTg
SCISeY, [OAIUIfSTd Uogd, WISHW JICSY, WIHHW
STRGTRRT T 31 &1 | 9T WRUTAR Yo SUART H Blell
Uil #od 3R ®de JaRY Hoed (WISMRUHA) 7.5
T / BACIR, WRUTIR =0T R H A 1fers gl
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1.1.3 Evaluation of weed management techniques in
okra, cauliflower and pumpkin

Cauliflower (Rabi, 2017-18)

The field experiment was conducted with 12
treatments (Figure 1.3) in RBD with three replications. The
major weed flora recorded during the experimentation was
Medicago polymorpha, Cichorium intybus, Chenopodium album,
Cyperus rotundus, Sonchus arvensis, and others. Among
cultural weed management treatments, black polythene
mulch and crop residue mulch (CRM) @7.5 t/ha were most
effective in controlling weeds. The CRM treatment recorded
highest cauliflower yield of 40.15 t/ha which was 14.5%
higher than 2 mechanical weedings. Among herbicidal
treatments, oxyfluorfen 0.15 kg fb pendimethalin 0.75 kg /ha
was the most effective treatment. The unweeded control
reduced the yield by 64.7% (Figure 1.3).

IUS H 64.7 Ufcrerd ! w1 g (R 1.3) |
45 80
40 M Yield B Weed dry weight 20
35 60 T
30 )
= 50 =
2 25 B
5 40 =
>_
15 2
10 20 2
10
0 0
T T2 T3 T4 T5 T6 T7 T8 T9  T10 T T12

T,: Pendimethalin 750 g/ha PE; T, Pendimethalin 750 g/ha fb 1 weeding; T,: Pendimethalin 750 g/ha fb oxyfluorfen 150 g/ha;
T,: Pendimethalin 750 g/ha fb quizalofop 50 g/ha; T,: Oxyfluorfen 150 g/ha PE; T,: Oxyfluorfen 150 g/ha fb1 weeding; T,: Oxyfluorfen 150
g/ha fb pendimethalin 750 g/ ha; T,: Oxyfluorfen 150 g/ ha fb quizalofop 50 g/ ha; T,: Black polythene mulch; T,,: Crop residue mulch 7.5t/ha;

T,: Two weeding; T,,: Unweeded

oA 1.3: e H ITERI 71 60 37 918 TRUTIR AR Td IuST TR Y9Td
Figure 1.3: Treatment effects on weed dry weightat 60 DAS and yield of cauliflower

$qq (AT BT, 2018)

Yers STUANT 11 IUARI Bl ARALSL ¥ 03 Ufcrapfy
@ A far mr (Fas 1.4) | WO & SR SOl @ T8
WRUAAR 99T § gHIgTITFolar dIcil=T, Aol STd
ToifdsH, SIsaT ReToianTr, sieex=-7 divifory Ud 3=y
of | WRUAAR UeeH SUARI H dlell Uleieliv fod WRITIR
FRIT SR | T 1S YHTdT & | TATSHINIE 0.75 b
1. /TaIR garg & 25 fad are PRI foseme o1 w®
TRIGR YHTAT JET | SDHTH HGg, DI SUST blatl Uleirei=
Hed @ §IRT 25.60 T / 2dC IR UT g8 oIl b aT D
QTS BT 3rUer 43 ufcrerd 31 off | I fiaTE | Suwt
65.3 Tfcrerd & gt a1 1 (= 1.4) |

Pumpkin (Summer, 2018)

The field experiment was conducted with 11
treatments (Figure 1.4) in RBD with three replications. The
major weed flora recorded during the experimentation was
Echinochloa colona, Paspalidium flavidum, Dinebra retroflexa,
Alternanthera sessilis, and others. Among cultural weed
management treatments, black polythene mulch was most
effective in controlling weeds. Directed spray of glyphosate
0.75 kg/ha at 25 DAS was equally effective. Highest
pumpkin yield of 25.60 t/ha was obtained from black
polythene mulch which was 43% higher than 2 mechanical
weedings. The unweeded control caused yield reduction of
65.3% (Figure1.4).
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T,-Metribuzin 0.250 kg/ha; T,-Quizalofop 50 g/ha; T,-Halosulfuron 50 g/ha PE; T,-Halosulfuron 50 g/ha POE; T.-Metribuzin 0.250 kg/ha
b quizalofop 50 g/ha; T ,-Halosulfuron 50 g/ha PE fb quizalofop 50 g/ha; T,-Glyphosate 0.750 kg/ha (protected spray); T,-Black polythene
mulch /b 1 weeding; T,-Wheat straw mulch /b 1 weeding; T,,-Two weeding; T,-Unweeded

o 1.4: HEg H SURI &7 60 &7 918 TWRUTAR & Yh IR U ST IR J97G
Figure 1.4: Treatment effects on weed dry weightat 60 DAS and yield of pumpkin

ol (@, 2018)

Y& STIUANT 12 SYARI DI IRALET H 03 Ul &
et fear (= 1.5) | 9T & SRE o fh T8
WRUYGAR  qRGfT o SHISTIFATT Bt ey
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%Y, STISTT XISS¥T, BIafor=T §9Talf~av, Boiferd fAf=ar
Ug 3 o | FAUS] H WRUGAR BT A HH Y AR Bl
Ufetiefi Aea+ T eTs, B9 Uil Aea+ U R, B
3TN + TS 1318 SR UR gaTs & 60 37 918 YT arT |
JTfrmaH TSt B IUS &R Uil Aed+Udh eTS HRA W
11.19 T /8. U g Sdfd Hde 3[Ry #ed + T
feTE 9 9.36 T/ TR JUST U g8 | TS T I
TR IUST 3.98 T/ aedR 81 UTed &l Y (far 1.5) |

Okra (Kharif, 2018)

The field experiment was conducted with 12
treatments (Figure 1.5) in RBD with three replications. The
major weed flora recorded during the experimentation was
Echinochloa colona, Alternanthera sessilis, Dinebra retroflexa,
Eclipta alba, Phyllanhus niruri, Cyperus rotundus, Commelina
benghalensis, Physalis minima, and others. In okra, lowest
weed dry weight at 60 DAS was recorded under mulching
with black polythene, glyricidia leaf mulch + 1 weeding and
crop residue mulch + 1 hand weeding. The highest okra
yield was recorded under glyricidia leaf mulch + 1 weeding
(11.19 t/ha) fb crop residue mulch + 1 hand weeding (9.36
t/ha). The unweeded control recorded yield of 3.98 t/ha
(Figure 1.5).
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T,: Black polythene mulch + 1 weeding; T,: Crop residue mulch (5 t/ha) + 1 weeding; T,: Sesbania fb 1 weeding; T,: Glyricidia leaf mulch (7.5 t/ha) /b 1
weeding; T,: Pendimethalin 750 g/ha fb 1 weeding; T,: Pendimethalin 750 g/ha fb quizalofop 50 g/ha; T,: Pendimethalin 750 g/ha fb pyrithiobac Na 62.5
g/ha; T,: Pyrithiobac Na 62.5 g/ha POE; T,: Quizalofop 50 g/ha; T,,: Pyrithiobac Na 62.5 g/ha POE + quizalofop 50 g/ha; T,;: Two mechanical weeding;

T,,: Unweeded

fora 1.5: FAo<) 3 ITART 7 60 a7 918 TRUTIR Y& 4R Td IUS R GH1T
Figure 1.5: Treatment effects on weed dry weight at 60 DAS and yield of okra
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1.1.4  Evaluation of spraying techniques for low

dose high potency herbicide molecules

A field experiment was conducted during Rabi
2017-18 and Kharif 2018 to standardize the spraying
techniques for low dose high potency herbicide molecules.

Wheat (Rabi, 2017-18)

The major weed flora observed in the wheat crop
grown in Rabi 2017-18 comprised of Medicago sativa,
Chenopodium ficifolium, Avena fatua, Rumex dentatus,
Chenopodium album, Sonchus sp. Phalaris minor and others.
The different weed management practices significantly
affected the crop growth, weed control and grain yield.
Almost, zero weed population and highest grain yield (4.97
t/ha) was recorded in clodinafop + metsulfuron (60+4
g/ha) fb one HW (Table 1.3). The weed control efficiency
was more or less similar and no significant difference was
observed among different nozzles and spray volumes.
There was hundred percent weed control efficiency was
observed in all the treatments where it contains herbicide

application fb one hand weeding,.

drferaT 1.3: A= YHR & fS<dra Areiell Ud fFsdbia I Pl WRUTAR 8, WRYTIR b AR 3R HA b TS

W YH1d

Table1.3: = Weed density, weed dry weight and grain yield of wheat crop as influenced by different types of spraying
nozzles and spraying volume
Treatment Weed density (no,/m?) | Weed dry weight (g/m?) Gain yield (t/ha)
Weed management
Clodinafop + metsulfuron (60+4 g/ha) + 1 HW 0c (0) 0< (0) 4.97A
Clodinafop + metsulfuron (60+4 g/ha) 2.498 (5.92) 2.21B (4.79) 4.89A
Weedy check 3.76A (13.83) 4.384 (19.68) 3.188
LSD (P=0.05) 0.53 1.31 0.18
cv 22.23 52.69 3.63
Nozzle type
Flat fan 218 (7.22) 2.16 (7.64) 441
Floodjet 1.99 (5.94) 2.24 (8.68) 4.28
LSD (P=0.05) NS NS NS
CvV 19.05 20.48 4.15
Spraying volume (liter/ha)
250 2.08 (6.67) 2.22 (8.84) 4.33
500 2.09 (6.50) 2.17 (7.48) 4.36
LSD (P=0.05) NS NS NS
Ccv 16.45 27.76 2.71

Weed data subjected to square root transformation+/(x+0.5); original values are in parentheses
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HAddhT (E¥IB, 2018)

% 2018 H S TS HIDBT BT BAT H Ol
WRUAAR Gl TS T8 SH & STeev T TeRT
AR, 19T SNTT, BIFTorAT =TT, SbiIIaorlal
BIGHIT], §PITCT Voql, BIger2ed JINANIT TAT 31 o |
faf =1 PR @1 ERUTIR Tee gA1el BT B dedN,
ERUAAR fRIF0T Ud M UG TR HEYUl UWTE QT
T | 9 HH WRITIR 9 (649 T Ufd aiHIeR),
ERYTIR IY&h qoi (3.32 T U afeR) 3R = Year
JUS (1359 T/BFIR) SHIRIE & AT STl
(120+500 T UfT TFCIR) B 918 Uh & Q18 H UTS T
off | WRYAAR =0T Gerar &4 AT 3MfeP T FHIA TS
TS BIS A9y 3fax fAf~1 ATsioll Ud fSgara smad= | =gl
T TR (ArferaT 1.4) | STEfd RIS @ A1 igroi|
(120+500 T YT BFCIR) & TG T BT QT8 500 T

Maize (Kharif, 2018)

The major weed flora observed in the maize crop
grown in Kharif 2018 comprised of Alternanthera sessilis,
Cyperus iria, Commelina benghalensis, Echinochloa colona,
Eclipta alba, Phyllanthus urinaria, and others. The different
weed management practices significantly affects the crop
growth, weed control and grain yield. The lowest weed
density (6.49 no./m?), weed dry weight (3.32 g/m’ and
highest cob yield (13.59 t/ha) was recorded in tembotrione +
atrazine (120+500 g/ha) fb one HW (Table 1.4). The weed
control efficiencies was more or less similar and no
significant difference was observed among different nozzles
and spray volumes. However, the weed control efficiency
was highest (83.1%) in Tembotrione + atrazine (120+500
g/ha) fb one HW at 500 liter of spray volume, among all

other treatments.
g smaaT W W TN H B | ST GRYAAR
fRrRI=TT qeTelT (83.1%) IS TE 2 |
arferat 1.4: A= daR & fosaE AreTdl td frgaa SmIa &1 TRUGIR 8+, RUGAR YW IR AR FaHT &
CASEERACIC]
Table1.4:  Weed density, weed dry weight and cob yield of maize crop as influenced by different types of spraying nozzles
and spraying volume
Treatment Weed density (no,/m?) | Weed dry weight (g/m?2) | Cob yield (t/ha)
Weed management
Tembotrione + atrazine (120+500 g /ha) + 1 HW 6.498 (46.00) 3.32€ (11.98) 13.594
Tembotrione + atrazine (120+500 g/ha) 10.864 (125.67) 7.908 (69.75) 12.568
Weedy check 12.254 (162.67) 15.314 (237.53) 9.16C
LSD (P=0.05) 3.49 217 0.24
CV 31.19 21.62 1.78
Nozzle type
Flat fan 10.43 (131.78) 8.57 (104.16) 11.83
Floodjet 9.30 (91.11) 9.12 (108.68) 11.71
LSD (P=0.05) NS NS NS
CV 29.29 24.54 3.92
Spraying volume (liter/ha)
250 9.63 (105.33) 9.01 (107.98) 11.78
500 10.10 (117.56) 8.67 (104.86) 11.76
LSD (P=0.05) NS NS NS
(@Y 34.21 29.60 2.73

* Weed data subjected to square root transformation +/(x+0.5); original values are in parentheses

AT (TS 2018)

TRI% 2018 H IS T8 ARE &I BAA § TS T3
ERYTAR JAATI H T STITHT XSTTATT], BIIA2IeT
TN, SBIITIaT plcTI=T a2 310 Ui T | fafd=
IR B BRUTAR H&e HATAl BT Hedqol U9Td, HAe

Soybean (Kharif 2018)

The major weed flora observed in the soybean crop
grown in Kharif 2018 comprised of Dinebra retroflexa,
Phyllanthus urinaria, Alysicarpus iria, Cyperus iria, Commelina
benghalensis, Echinochloa colona and others. The different

weed management practices significantly influenced the
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crop growth, weed control and seed yield. The lowest weed
density (7.7 no./m?), weed dry weight (6.63 g/m’) and
highest seed yield (1.85 t/ha) was recorded in imazethapyr
(100 g/ha) fb one HW (Table 1.5). The weed control
efficiency was more or less similar and no significant
difference was observed among different nozzles and spray
volumes. However, the weed control efficiency was highest
(81.8%) in imazethapyr (100 g/ha) fb one HW at 500 liter of

spray volume, among all other treatments.

qrferat 1.5: A= THR & fosHa Areial Ud fFeda I B BRUTAR 8, TWRUTIR Yh AR 3R ARIEH BT

SESERLIC

Table1.5:
nozzles and spraying volume

Weed density, weed dry weight and seed yield of soybean crop as influenced by different types of spraying

Treatment Weed density (no./m?) Weed dry weight (g/m?) Seed yield (t/ha)
Weed management
Imazethapyr (100 g/ha) + 1 HW 7.708 (60.33) 6.638 1.854
Imazethapyr (100 g/ha) 7.898 (67.00) 8.64AB 1.248
Weedy check 11.054 (123.83) 9.904 0.41¢
LSD (P=0.05) 1.31 2.30 0.11
Ccv 14.26 2421 8.08
Nozzle type
Flat fan 8.92 (85.89) 8.83 1.16
Floodjet 8.84 (81.56) 7.95 1.17
LSD (P=0.05) NS NS NS
Ccv 22.24 25.37 11.75
Spraying volume (liter/ha)
250 8.70 (78.78) 7.93 1.16
500 9.06 (88.67) 8.85 1.17
LSD (P=0.05) NS NS NS
Ccv 24.28 36.63 11.15

* Weed data subjected to square root transformation y(x+0.5); original values are in parentheses

faf= waell # TR 9 uT gkl @ JMER W)
fBSHIT AT DI Sod A (ST 500 ofl UfT TEFEAR) B
T # 250 oflex UM AR d% HH Ifd fosaE
AT BT g H GHR fhar S AT 8 | URIRE
foedrd Ugfd Ud AHdIgd fedia Ugid & o

fararor for=r arferaT 1.6 & <= fear STeT 2

Based on the experimental results under different
crops, the spraying volume can be reduced from higher
volume to medium vloume i.e. 500 L/ha to 250 L/ha with
proper spraying precautions. A comparison between
conventional spraying and standardized spraying is given
inTable1.6.
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qIferat 1.6: IRURS A feHa 3R A A A fFSH1a &1 Jaretd [aavor

Table1.6: Comparison between conventional spraying and standardized spraying technique
Flat fan nozzle Floodjet nozzle
Parameter Conventional | Standardized Conventional Standardized
spraying technique spraying technique
Spray volume used per ha, L/ha 400 - 500 250 400 - 500 250
Number of tanks refill required per hectare, 25 -31.25 15.62, 25 -31.25 15.62,
numbers (approx. 32) (approx. 16) (approx. 32) (approx. 16)
Time required for tank fill (approx. 10 minutes 250 - 320 160 250 - 320 160
each time), minutes
Time required to spay the solutions, minutes/ha 294 -367.5 183.7 4545 - 568.1 291
Total time includes filling spraying, minutes/ha 544 - 687.5 343.7 704.5 - 888.1 451
(9.1 -11.5 hrs) (5.7 hrs) (11.7 - 14.8 hrs) (7.5 hrs)
Field capacity, ha/hr 0.09-0.11 0.17 0.07 - 0.09 0.13
Operational cost per hectare based on the time 397 - 501 251 514 - 648 329
required, Rs./ha
Percent increase in field capacity, % - 58.3 - 100.0 - 56.2 - 96.9
Percent reduction in operational time and cost, % = 36.8 -50.0 = 36.0 -49.2
1.2 fafeeliga waa womell 4 fewrss 12 Morpho-physiological study of major weed
WRUGIR 9§99 D ﬁw Y ERUAAR species for sustainable weed management
yoliferdl & HIBl—INIRe eua+ in diversified cropping system (2017-20)
(201 7_20) 121 Productivity, weed control efficiency and
121 9xfarq @—ﬁ[ L O] qATd JANT 819 a9t economics as influenced by post-emergence

ERUTARATRAT &1 T & SATGdHdl,
¥RUAAR, 301 g&dr vd mfefa) ux yHrg

T 1 {51 |HTE BT i U™ g # (44T AT

H g B BHA AR B 4 T /TICIR H I B YT
SUANT B dTel] WRUTIRATRIAT ®1 g 25 a7 uzard
B1eil ¥ fAiaTs {6y &3 4 fdhar T | ga7s & 35 3R 60
QT U dTd R 9T & TRUGARI BT °7cd 3R &b AR 47
R & wilcd # Soadd (SHF9: 103 3R 31.3 5. /#T
3R 5.6 3MR 23.4 UT /HY) o1, IR T HH i 4 g &
TANT UR YT T oI SRUGIRATRH & A7137 A gfg B
TR ERYJIR] & =T U6 P TR § IR B U1 g8,
T el & WRUAIRI &1 AT UR 37 WRUTARATRRIT &7
TR THTa o T ¥ ST 9Ta &1 | QTS &1 g
3IR fAISITehId 75 UTH / BdCaR I $H o7 | 35 fa ggard
H AT TR dTel TWRUGIR] &1 FaH HH T7cd 3R Y TR
g ¥ e § (17 &R 53 H./# 3R 03 2R
2,07 T /9 SHer) <ot fhar T | 497 Su=anRa wited #
ERYTIRI B Ieaad G&AT 3R Yh IR (37.3 3R 41.3
/A @R 5.7 @R 14.15 UT. /¥ HHL:) TS {31 T | 60
faT & uzend W HRT G P WRUGAR Sl {491 Sw=Ra
wWicd 3 Iod A& IR Yh WR (43 F. /9 3R 14
UM /¥ HHLT) Tof (BT 77 | RUAAR & ATgGS! H A
A SUS & BRST H gl g AT U 81T DI RIS A ST
H glig (e 1.20 3R 2.64 ST/ TIAR) UK DI T5 9D

herbicides in greengram under conservation
agriculture

Greengram cv 'Samrat' was evaluated during
summer 2018 with post-emergence herbicides and
compared with hand weeding at 25 DAS and weedy check
under ZT and 4 t/ha of wheat crop residue load. The density
and dry biomass of grassy weeds at 35 and 60 DAS were
highest with unweeded control (10.3 and 31.3 no./m* and
5.6 and 23.4 g/m’, respectively) and the lowest values were
recorded with one hand weeding. Rest of the herbicides
along with their doses has considerably reduced the density
and dry biomass of grassy weeds, yet their effect was less in
response to hand weeding and quizalofop 75 g/ha. The
lowest density and dry biomass of broadleaved weeds were
recorded in hand weeding (1.7 and 5.3 no./m’ and 0.3 and
2.07 g/m’, respectively). The highest density and dry
biomass were recorded in control (37.3 and 41.3 no./m”and
5.7 and 14.15 g/m’, respectively). Sedges were recorded at
60 DAS, the higher density and dry biomass recorded in
control (4.3n0./m’and 1.4 g/m’ respectively). Reduction in
weed parameters leads in synthesizing more yield attributes
resulted higher seed and stover yield of grengram, the
highest yields obtained with one hand weeding (1.20 and
2.64 t/ha respectively) followed by imazethapyr +
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JgeTd Seadd  SUSl, SAMGAMURR + SHSTERT 70
UM /TdRIR (116 3R 257 TH/TICIR HHLT) TG

imazamox at 70 g/ha (1.16 and 2.57 t/ha respectively)
whereas the lowest values were recorded in control (0.39

=IATH 714 {97 SuAIRT Wicd H &5 b Y (L 0.39
3R 0.99 e /gaewR) (Fa= 1.6) |

and 0.99 t/ha, respectively) (Figure 1.6).
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fora 1.6: 31) TRUTAR FRIF0T ST (SgRTS, %) 3R 9) SUS UR fHRUT ULAR YANT B dTel] ERUTARAT RN
HT R Y H go1g

Figure 1.6: Effect of post-emergence herbicides on a) weed control efficiency (WCE, %) and b) yield of greengram under
conservation agriculture

Tedyuf ERUaaRl & faf= wua s@ey 122

DI AAT W FHIT ISR BT JLAT

V& 201718, GelING HIgTR, U1 JSITAHISI],
frraitsTs vegw R BSHIT gicharsl w1 Hedid
B 9T & fAFI AR 3fATd 0, 2, 4, 6 AR 8 TH /B W
fopam T vd I <t fhan w6 vamr gl famn
B JARNY B WS H 16 AT H e ABROT (98.7%)
IR HeTTReT 157 BT 17 &A1 TR (97.3%) IAFHROT BT IRT
PR & | STah Fa BH 15T AGRVT [F7/911STH Voad Bl
23 T 1R (83.3%) <o famaT 71T 3R ST 3774 fRom =TT
BT | HICT RN & 9R & 41, T8 IR foh e FaRisl
% R ¥ gig W WRUTAR & 1ol & fHROT H AT 3Tl 2
IR FEH P IHHIUT 8 T /TICI W {IA 3D
FRFI9STT Toqs qoI A &H ASHIT Glefarsl # (6.
7—17.3%) UT 83T | HHRUT TR GADID (SHRUT e &
d & iqgReT &1 ufiRrq) @ viehiarst (55.4) H
o waet sraRiy & g # o e o 3R I8 Haa
IRl & R ¥ gfg & AT HH EGR  0>2>4>6>8 TH /T
31 4gRT &1 B T8 (Arfeasdt 1.7) |

7157 2018, BHA S FARY 4R & T8 SISTI
YCIFATT], GITUHISTT Foildsd, STARere RIS, GIgerdr
SITRIIAT AR FITHE SRA~T BT a1 [T 37| 0,
2,4, 63R8cTT/TH UT T fhar a1 & Sr8+H9vT
VPt H 9T wet a9y & g # 26 faAl & iR
JeeTH HHRUT (92.7%) T R $HD dTa HHAI: 19 3R 15
oAl § g fARENT 3R G 3rdf~avT (89.3%) H

Studies on the germination behaviour of
important weed species under various crop
residue load

1.2.2

Rabi 2017-18, Phalaris minor, Avena ludoviciana,
Chenopodium album and Medicago polymorpha was evaluated
under crop residue load viz. 0 (bare), 2,4, 6 and 8 t/ha. It was
recorded that Avena ludoviciana had the highest germination
(98.7%) in bare soil and completes its germination within 17
days followed by Phalaris minor (97.3%) in 16 days. The
lowest seed germination was recorded with Chenopodium
album (83.3%) which took 23 days and further no
germination took place. Among the crop residue load, it was

recorded that increase in crop residue load significantly
suppresses the germination of weed seeds and lowest

germination recorded in 8 t/ha to the tune of 6.7-17.3%
(maximum in Medicago polymorpha and lowest in
Chenopodium album). The germination rate index
(percentage of germination on each day of the germination
period) was the highest in Medicago polymorpha (55.1) in bare
soil and it was further reduced with increase in crop residue
load and registered the trend of 0>2>4>6>8 t/ha (Table 1.7).

Similarly, in Summer 2018, Dinebra retroflexa,

Paspalidium flavidum, Amaranthus viridis, Portulaca oleracea
and Sonchus arvensis were evaluated under various crop
residue loads. It was recorded that Dinebra retroflexa had the
highest germination (92.7%) in bare soil and completes its
germination within 26 days followed by Amaranthus viridis
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RBT | YIgelraT SRy &1 3|Ro1 19 far /- (57.3%) &
1T Y B T JFRROT ot T T 3R S AT BIE
RN TET AT | B AN & WR & 44, I8 &0l bl
AT o B ARl & UR H gl I TRUTIR & 416l &
JERUT H B A & AR TG HH GV 8 /8 W
4.7—16.7% Tb ol [hAT ST T FTTH ffhad srg+avy
RCIFARIT SR A BH STEReTRT [AIRIS™ ¥ BT | AHROT T
Tadid [T Bae ey fET § SrgHavr VelverawT (80.7)
H | 31 AT AR HH TR & YR H gig & 1T I8
3TIR ¥ I T |

TR 2018, B ST B VR AATT 0, 2, 4, 6 3R
8 TA/% @ ded UNUISTH Tolfdsd, ShISTIBIN
BIGHI], JHINIEGIT SIEAICT, SeevT2RT Hiilord 3R
FISH SRIT &1 Hedih far 737 | I8 <ot faar a1 &
Gl STH Foifded 23 Tl § Sa AHROT (90.7%), eI
SPHISTIPICT Pl 23 & IR (86%) SAHROT YRT HRal
2 | a9 B 15T BT IIGROT JHIRT Sifgerer 23 far #
(80.7%) Tt fopam 1T SR ST BIE SfepROT TEY BoAT | B
IR # gfg | TRYTIR & Ioif & 0T § Al o1rell 2 *iR
I HH GV 8 TA/%F H 17.3—233% oA
SHISTIBIH Bl H STBad AR gicfeTH FoifasH
H Y P ARRY R GADID FHIGAIBIAT I H
(87.5) 3T et ARy & LT H e S o 3iR "
B AN B R H g B AT HH TG 0>2>4>6>8
/8 B UgRI & B TS | TIgH gRIT D A AGR
T BT | | T gl H dIoT SHRT BT FHI 97 B
a9y ST § HehIol 3R Hefel AN & 8 < /o AR H
TS o |

and Sonchus arvensis (89.3%) in 19 and 15 days, respectively.
The lowest seed germination was recorded with Portulaca
oleracea (57.3%) which took 19 days and further no
germination took place. Among the crop residue load, it was
recorded that increase in crop residue load significantly
suppresses the germination of weed seeds and lowest
germination recorded in 8 t/ha to the tune of 4.7-16.7%
(maximum in Dinebra retroflexa and lowest in Amaranthus
viridis and Sonchus arvensis). The germination rate index was
highest in Dinebra retroflexa (80.7) in bare soil and it was
further reduced with increase in crop residue load.

Similarly in Kharif 2018, Paspalidium flavidum,
Echinochloa colona, Euphorbia geniculata, Alternanthera sessilis
and Cyperus iria were evaluated under crop residue loads. It
was recorded that Paspalidium flavidum had the highest
germination (90.7%) in bare soil and completes its
germination within 23 days followed by Echinochloa colona
(86%) in 20 days. The lowest seed germination was recorded
with Euphorbia geniculata (80.7%) which took 23 days and
further no germination took place. Among the crop residue
load, it was recorded that increase in crop residue load
significantly suppresses the germination of weed seeds and
lowest germination recorded in 8 t/ha to the tune of 17.3-
23.3% (maximum in E. colona and lowest in P. flavidum). The
germination rate index was highest in E. colona (87.5) in bare
soil and it was further reduced with increase in crop residue
load and registered the trend of 0>2>4>6>8 t/ha. C. iria
could not germinate during the season. During all the
season it was recorded that all the weed species had narrow
window for time spread of seed germination in bare soil and
widerin8t/ha of crop residue load.

arferat 1.7: I, W7 IR TR & ARTH BT YR WRUTAR GoTTrdl & 0T FIgR TR Bl sl Bl JHia

Table1.7:  Effectof crop residueload on germination behavior of major weed species of Rabi, summer and Kharifseason
Parameter Rabi 2017-18 Summer 2018 Kharif 2018
PM AL CA MP DR PF AV PO SA PF EC EG AS
Final germination 12- 153- | 6.7- | 17.3- | 16.7- | 13.3- 4.7- 5.3- 47- | 17.3- | 233- 20- 21.3-
(%) 97.3 98.7 | 833 90 92.7 85.3 89.3 57.3 89.3 | 90.7 86 80.7 85.3
Mean germination time 10.5- | 10.5- | 14- | 10.5- 9- 13.6- | 15.8- | 15.8- | 10.9- | 14.5- | 153- | 153- | 174-
(day) 29 29 30 24.5 53.1 75.3 53.1 73.5 383 | 54.5 28.8 46.4 32.3
First day of germination 5- 4- 5- 5- 5- 5- 8- 8- 5- 5- 3- 6- 5-
(day) 16.0 12.0 | 180 | 11.0 29.0 30.0 26.0 31.0 19.0 | 27.0 9.0 23.0 11.0
Last day of germination 16- 17- 23- 16- 26- 19- 19- 19- 15- 23- 20- 23- 29-
(day) 2 | 46 | 42| 38 46 2 | 20| 42 | 5 | 45 44 54 | 51
Germination rate index 5.9- 6.5- | 2.2- 9- 2.9- 2.1- 1.6- 1.1- 2.1- 4.6- | 13.4- 8- 10.5-
44.2 48.8 | 441 | 59.8 80.7 73.7 37.2 32.1 49.7 | 827 87.5 45.1 67.3
Time spread of germination| 12- 13- 18- 11- 17- 12- 11- 11- 10- 18- 17- 17- 24-
(day) 31.0 36 32 27.0 31.0 30.0 28.0 28.0 30.0 36 36 35 40

MP: Medicago polymorpha; CA: Chenopodium album; AL: Avena ludoviciana; PM: Phalaris minor; DR: Dinebra retroflexa; PF: Paspalidium flavidum;
AV: Ameranthus viridis; PO: Portulaca oleracea; SO: Sonchus arvensis; EC: Echinochloa colona; EG: Euphorbia geniculata; AS: Alternanthera sessilis)
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ERUTIR FSATRIAT & A HROT BT AT
UTE Y WRUGAR Yl (TRIeSTH Felfds,

SHISAIBIT BIAI],  JBINIEIT SIHEICT, SeTYHRT
WiTTereT IR wTgHeT $RFI) BT GO FGER BT U+ &
fafer=T Texrg (W, 2 T, 4 307, 6 W1, 8 AT 3R 10
JHN) WR AT AT | AHRYT AR JeAT H I8 U b
T ERUGAR goTfan Sq T4 o Reafd § |Ae e
STITH JAGHROT BT UTel Bl & 3R Tg GR—EN T Bl
TERTS ¥ gl & A1 BH B s | GRUelSTH Folldsd |
AT R 50 TRUTAR & d1o1 § 4 45 Il BI I=aaH
3JEHROT B3N 3R T8 IR—IR HH BIPR U & 8 AHT B
TERTS UR JAPHROT 8l GAT | SHISTIBICAT Pl H A
UR ST RN 50 WRUTAR & a1l 3§ 4 43 4151 3R 10
I O B TERTS H Ol T | 59 UeR, gwifaar
SITHAICT 3R STeev/elv] Ao 1 SURIh Ugfl &I
aTer T 3iR T & TH I 43 3R 35 FIT HHTT:
50 TRUTAR ol H H FHT g1l 3R IR—R uril &7
TERTS R HH BIPR 10 I S AT [IH HH B AT
WIS $RIT ¥ SRV B FARI ol @R O WR H ¥

123 Study the germination of major weed

species under different water depths

Kharif 2018, the germination behaviour of five
major weed species viz. Paspalidium flavidum, Echinochloa
colona, Euphorbia geniculata, Alternanthera sessilis and Cyperus
iria were carried out at six impounding water depths those
are saturation, 2 cm, 4 cm, 6 cm, 8 cm and 10 cm. The
germination behaviour was measured that all the weed
species followed the similar trend with the highest
germination at saturated moisture condition and it
gradually decreased with increase in impounding of water
depths. Paspalidium had highest germination 45 seed out of
50 weed seeds at saturation and gradually decreased and no
germination at 8 cm depth impounding of water onwards
Echinochloa colona has maximum germination 43 seed out of
50 weed seeds at saturation and lowest at 10 cm impounding
of water depth. Similarly, Euphorbia geniculata and
Alternanthera sessilis had followed the above trend and
highest 43 and 35 seeds, respectively out of 50 weed seeds
each at saturation and gradually decreased with
impounding of water depth and lowest with 10 cm. Cyperus
iria had germination issues and there was no germination at

IERIK ISR C UG Sl (= 1.7) | any of the water depths (Figure 1.7).
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PF-Paspalidium flavidum, EC-Echinochloa colona, EG-Euphorbia geniculata, AS-Alternanthera sessilis; CI-Cyperus iria

fora 1.7: U @) TEIE BT a9l R B UG WRUGAR] B ) I9d d) YD AR H % gRac,
W) SIS DI AdrS H % uRad iR ]) 9IS MATH H % IRad & T
Figure 1.7: Effect of water depths on a) emergence, b) % change in dry biomass, c) % change in root length
and d) % change in root volume of major rainy season weeds
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AT CRUAIRY (Tr79eifSTH, gHTg1aariar R arags) H
<ot forar a7 Safds I ol @) decl AT & ATl qad
B T | BTeifh, SeTy=2vT H dIoT ITG eI FHT T
TIRI & AT eI o, ST8l, FWBIRI§ET T Ulel uril & Ied
TR W SIfdd el X8 Hehl |

i @1 A= JEeenel W wE@yl
TRUAAR FoITfadl oY Blclioll ST Jeqa=

&Y 201718, UMd YW TRYJAR ISRl (Barnvv
TIAENGT 3R HIZYYT YIeew) ®BI T4 @ s fafi=
I3 (ST T, 0.2, 0.4, 0.6, 0.8, 1.0, 1.25 31X 1.5
IS T,/ TULS.) TAT FIWAT & |1 ST TAT FAT
IRYFIAT Th 7 SYART BT TAT AT 77 | 931$ & 60
fe & uvama, S=adq THUTEl Jod &I IR WRYAIR
yoifodl § it & a8 1.5 g.Se], /ALdE. W &5
fem T o | BTeifep, T @ g Bl Aleren # gig & are
TSI H B ATS | G AP WRUTAR FIol
YT & a18 1.5 M8, /AULS. W YD fobar war
IR T & TTa # gfeg @ Ty A AR BT TS | BT,
TSI VICSw H, ST B STHR0T 9 HT ST |

AT g— 2018 & SR UM WRUTAR IR
SISV VTR, TITATSTT FolldSH, 3TEVeTT fafvfev

GICeTdT SINRTIT AR HITHe ST TR 4! TRE B

1.2.5

124  Study the phenology of important weed

species under different water regimes

In Kharif 2018, plants were subjected to different
water regime i.e. saturation and impounding of water (2, 4,
6, 8 and 10 cm) on major weed species viz. Paspalidium
favidum, Alternanthera sessilis, Cyperus iria, Echinochloa colona
and Euphorbia geniculata at 30 DAS. The dry biomass of
weeds was gradually decreased with increase in
impounding of water in four weeds species. Conversely, dry
biomass of Cyperus iria gradually increased even at 10 cm
impounding of water. However, root growth /volume was
dramatically increased with increasing in impounding of
water in three weed species Paspalidium flavidum,
Alternanthera sessilis and Cyperus iria. Similarly, Echinochloa
colona and Euphorbia geniculata showed decreasing trend of
root growth/volume with increasing saturation of water.
At 60 DAS, the highest SPAD values were recorded at
saturation and it gradually decreased with increasing in
impounding of water. Whereas, Echinochloa colona did not
follow any specific trends over a period of saturation. Early
shattering of seeds and maximum number of seeds were
recorded in three weed species (Paspalidium flavidum,
Echinochloa colona and Cyperus iria) at saturation phase,
while it was lowest with more impounding of water.
However, in case of Alternanthera sessilis, seed production
was almost comparable with all the water levels, where,
Euphorbia geniculata plant could not survived at higher level
of impounding of water.

125 Study the phenology of important weed

species under moisture stress regimes

Rabi 2017-18, five weed species viz. Phalaris minor,
Avena ludoviciana, Chenopodium album and Medicago
polymorpha were imposed with eight moisture stress
regimes viz. continuous dry, 0.2,0.4,0.6,0.8,1.0,1.25and 1.5
IW/CPE and saturation until maturity. At 60 DAS, the
highest SPAD value was recorded in four weed species at
saturation followed by 1.5 IW/CPE. However, SPAD value
decreased with increase in intensity of moisture stress. The
highest number of weed seeds was harvested with
saturation followed by 1.5 IW/CPE and it further decreased
with increase in moisture stress. However, in the case of

Cyperus rotundus, there was a problem of seed germination.

Similar treatments was imposed during summer
2018,on five weed species viz. Dinebra retroflexa, Paspalidium

flavidum, Ameranthus viridis, Portulaca oleracea and Sonchus
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arvensis. At 60 DAS, the highest SPAD value was recorded in
three weed species (Dinebra retroflexa, Paspalidium flavidum
and Portulaca oleracea) at saturation followed by 1.5
IW/CPE. SPAD value decreased with increase in intensity
of moisture stress. Seeds of Dinebra and Paspalidium were
started shattering at 83.3 and 54.7 DAS, respectively with 0.2
IW/CPE ratio and it further extended with increase in
moisture regimes. However, seed production/ plant of three
weed species followed the similar trend. In the case of
Paspalidium and Portulaca, there was none of the plants could
survive in continuous dry pots. On the other hand, SPAD
value of Amaranthus viridis were higher at 1.5 IW/CPE
followed by 1.25IW /CPE at 60 DAS. SPAD value decreased
with increase in intensity of moisture stress. Seed
production/plant followed the similar trend and recorded
more number of seeds at 1.5 IW/CPE. Similarly, in case of
Sonchus arvensis, SPAD value at 60 DAS was highest at 1.25
IW/CPE followed by 1.0 IW/CPE and it steadily decreased
with increasing or decreasing in moisture stress and lowest
at continuous dry pots. Dry weight/plant was followed the
trend of SPAD (Figure 1.8).

Similar treatments were imposed during Kharif
2018, on five weed species viz. Paspalidium flavidum,
Echinochloa colona, Euphorbia geniculata, Alternanthera sessilis
and Cyperus iria. At60DAS, the highest SPAD value of three
weed species (Echinochloa colona, Alternanthera sessilis and
Cyperus iria) were higher with saturation followed by 1.5
IW/CPE, and it gradually decreased with increasing
moisture stress and lowest at 0.2 IW / CPE. Echinochloa colona
recorded early shattering of mature seeds with 0.2 IW/CPE
ratio (55 days) and it was further extended gradually with
increased in moisture regimes. However, these weed
species also produced more seeds at saturation stage, and
none of the plants could survive in continuous dry pots. On
the other hand, SPAD value of Paspalidium was highest with
1.5IW/CPE followed by 1.25 IW/CPE at 60 DAS, and it was
decreased with increase in intensity of moisture stress.
Seeds of Paspalidium were started shattering at 55.7 DAS
and it further extended with increase in moisture regimes.
Similarly, seed production/plant followed the trend of
SPAD. Whereas, Euphorbia plants were damaged by
squirrel, may be due to secretion of latex enhanced their

likeliness.

23

Wk



1Y uftide - 2018-19
Annual Report - 2018-19
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2 Figure1.8: Effect of moisture regimes and water depths on
g growth behavior of major weeds a) Paspalidium
flavidum, b) Echinochloa colona, ¢) Euphorbia
geniculata, d) Alternanthera sessilis and e)
Dy 02 04 06 08 1 125 15 Ocm 2cm 4cm 6cm 8cm10cm Cyperusiria
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1.2.6 Sustainable weed management in
diversified cropping systems

In wheat, the highest weed control efficiency, grain
and straw yield was harvested with clodinafop +
metsulfuron 64 g/ha followed by mesosulfuron +
iodosulfuron 14.4 g/ha, whereas the lowest grain and straw
yield was recorded in control. Similarly in chickpea and pea,
pendimethalin + imazethapyr 320 g/ha obtained highest
WCE and seed and haulm yield followed by hand weeded
plots, whereas the lowest seed and haulm yield obtained in

control plots.
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In greengram, study area comprised with grasses viz.
Echinochloa colona, Cynodon dactylon, Paspalidium flavidum
and Dinebra retroflexa, broadleaved weeds viz. Medicago
denticulata, Alternanthera sessilis, Commelina communis,
Euphorbia geniculata, Amaranthus viridis and Physalis minima

(Figure1.9).
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Wheat ‘ Chickpea Pea

In wheat, T,: Clodinafop 60 g/ha, T,:Metsulfuron (4 g/ha), T,: Clodnafop+metribuzin (60+210 g/ha), T,: Mesosulfuron+iodosulfuron
(14.4 g/ha), T;: Clodinafop + metsulfuron (64 g/ha), T,:2 Hand weeding, T,: Control

In Chickpea, T,: Pendimethalin (678 g/ha), T, Pendimethalin+imazethapyr (320 g/ha), T;: Clodinafop+ acifluorfen (61.25 g/ha),
T,: Imazethapyr (30 g/ha), T,: Topramezone (20 g/ ha), T,: Hand weeding, T,: Control

In pea, T;: Pendimethalin (678 g/ha), T,: Pendimethalin+imazethapyr (320 g/ha), T,: Imazethapyr (50 g/ha), T,: Metribuzin (200 g/ha),
T,: Pendimethalin fb quizalafop (678 fb 50 g /ha), T,: Hand weeding, T,: Control

fora 1.9: &1 9199 BT B! H WRUTAR Yae UATAT BT gdTd
Figure 1.9: Effect of weed management practices in Rabi season crops
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In rice-chickpea-greengram cropping system, the
highest seed and stover yield was recorded with
pendimethalin 610 g/ha fb imazethapyr 75 g/ha (1.21 and
2.48 t/ha, respectively) followed by propaquizafop +
imazethapyr 125 g/ha and pendimethalin+ imazethapyr
288 g/ha. The lowest seed and stover yield was recorded
with control (0.52 and 1.17 t/ ha, respectively). Imposition of
weed management practices recorded considerably yield
than the control, yet their effect was less in response to

pendimethalin fb imazethapyr.

In maize-pea-greengram cropping system, similar
trend was recorded as noticed in rice-chickpea-greengram
cropping system. The highest seed and stover yield was
recorded with pendimetahlin 610 g/ha fb imazethapyr 75
g/ha (1.33 and 2.71 t/ha, respectively) followed by
propaquizafop + imazethapyr 125 g/ha and pendimethalin
+ imazethapyr 288 g/ha. The lowest seed and stover yield
was recorded with control (0.69 and 1.59 t/ ha, respectively).
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In soybean-wheat-greengram cropping system,
similar trend was recorded as noticed in other cropping
system, the highest seed and stover yield was recorded with
pendimethalin 610 g/ha fb imazethapyr 75 g/ha (1.27 and
2.61 t/ha, respectively) followed by propaquizafop +
imazethapyr 125 g/ha and pendimethalin + imazethapyr
288 g/ha. The lowest seed and stover yield was recorded
with control (0.61 and 1.31 t/ha, respectively) (Figure 1.10).
Longer root, more numbers, more volume and higher dry
biomass of roots were recorded with hand weeded plots,
however, other weed management practices varied the root
parameters as per the nature of herbicides and recorded
lower values than the hand weeded plots.
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Where T,: Pendimethalin fb imazethapyr (610 fb 75 g/ha), T,: Pendimethalin+imazethapyr (288 g/ha), T,: HW 25 DAS,
T,:Pendimethalin (610 g/ha), T,: Propaquizafop+imazethapyr (125 g/ha), T,: Imazethapyr+imazamox (70 g/ha),
T,: Acifluorfen+clodinafop (245 g/ha), T,: Imazethapyr (80 g/ha), T,: Quizalofop (50 g/ha), T,,: Control

fora 1.10: A@d, Hap1, 3R AREN AETRT B YUMol & e THAT & T H WRUTAR Yaer Jeqraii
DT YT
Figure 1.10: Effect of weed management practices in summer greengram under rice-, maize- and soybean based
cropping systems
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q1e BTl 1 eS8 B+ IR I B WRIAAR P AT TG
P AR & A1 G AP WRUTAR (I-AF0T &7 97.6%
ot far mar, Rras a1 g2 & 2 918 w9 W 93.3%
ol fopam T 3R fATsRd s AIfeaH 25 U1 /8. & 9gard
BRIl ¥ fF1RTS &R TR 92.9% 3IR ATseariu+ g™
135 UT/B. W 91.7% <ol AT AT o, S&fh, dadt
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In rice, the weed dry biomass at 60 DAS was
recorded highest with control (43.3 g/m’), whereas,
pinoxsulam 225 g/ha fo HW at 40 DAS recorded
significantly lowest weed dry biomass and recorded WCE
by 97.6% followed by 2 HW (93.3%) and bispyribac sodium
25 g/ha fo HW (92.9%) and cyhalofop + pinoxsulam 135
g/ha (91.7%). It was recorded that alone pinoxsulam 22.5
g/ha recorded 85.9% WCE. Pre-emergence application of
pendimethalin 678 g/ha fb bispyribac sodium 25 g/ha
recorded 82% and pyrazosulfuron 20 g/ha fb bispyribac 25
g/ha recorded 72.6% WCE. These reflected in grain and
stover yield and recorded highest with pinoxsulam fb HW
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(4.58 and 5.77 t/ha, respectively) and lowest with control
(1.05 and 1.53 t/ha, respectively). Rest of the weed
management recorded considerably better yield than the

control (Figure1.11).
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In rice, T,: Bispyribac (25 g/ha), T, Pinoxsulam (22.5 g/ha), T,: Cyhalofop+pinoxsulam (135 g/ha), T,: Fenoxaprop +
ethoxysulfuron (60+18 g/ha), T,: Pyrazosulfuron fb bispyribac (20 fb 25 g/ha), T,: Pendimethalin fb bispyribac (678 fb 25 g/ha),
T,: Bispyribac (25 g/ha) fo HW, T,: Pinoxsulam (22.5 g/ha) fo HW, T,: Two hand weeding, T,,: Control

In maize, T,;: Tembotrione (120 g/ha), T, Topramezone (252 g/ha), T Atrazine+tembotrione (500+120 g/ha), T,
Atrazine+topramezone (500+25.2 g/ha), T;:Atrazine fb tembotrione (500 fb 120 g/ ha), T,:Atrazine fb topramezone (500 fb 25.2 g/ ha),
T,: Tembotrione (120 g/ha) fo HW, T;: Topramezone (25.2 g/ha) fo HW, T,: Two hand weeding, T,,: Control

In soybean, T,:Pendimethalin+imazethapyr (320 g/ha), T,: Imazethapyr (100 g/ha), T, Acifluorfent+clodinafop (245 g/ha),
T,: Imazethapyr+imazamox (70 g/ha), T;: Propaquizafop+imazethapyr (125 g/ha), T,: Pendimethalin fb imazethapyr (678 fb 100
g/ha), T,: Imazethapyr+imazamox (70 g/ha) fbo HW, T, Propaquizafop+imazethapyr (125 g/ha) fo HW, T,: Two hand weeding,

T,,: Control

g 1.11: T9% 2199 B Bl § WRUGIR T§ET YR BT YT

Figure 1.11: Effect of weed management practices in kharif season crops
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In maize, application of topramezone 25.2 g/ha fb
HW at 40 DAS and atrazine + topramezone (500+25.2 g/ha)
was at par with respect to weed control. However,
tembotrione 120 g/ha b HW, 2 HW (20 and 40 DAS) and
topramezone 25.2 g/ha recorded considerably weed
suppression. Between post-emergence herbicides,
application of topramezone was superior than tembotrione.
Grain and straw yield were almost followed the trend of
WCE and recorded the highest values with atrazine +
topramezone (5.31 and 7.54 t/ha, respectively) followed by
topramezone fb HW (5.08 and 7.16 t/ha respectively) and
atrazine + tembotrione (5.02 and 7.23 t/ha, respectively).
The lowest yields were recorded in control (2.24 and
3.31t/ha).
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1.2.7

In soybean, application of propaquizafop +
imazethapyr (125 g/ha) fb HW at 40 DAS recorded the
lowest weed dry biomass at 60 DAS and the highest WCE
(1.3 g/haand 96.7%, respectively) followed by 2 HW (20 and
40 DAS), imazethapyr + imazamox 70 g/ha b HW and
propaquizafop + imazethapyr 125 g/ha were at par with
respect to weed control. The highest weed dry biomass was
recorded in control (37.2 g/m’). Among weed management
practices, application of propaquizafop + imazethapyr
alone has provided considerably weed suppression. These
reflected in seed and stover yield, the highest with
propaquizafop + imazethapyr fb HW (1.85 and 2.71 t/ha
respectively) followed by pendimethalin 678 g/ha fb
imazethapyr 100 g/ha (1.81 and 2.67 t/ha, respectively).
Alone application of propaquizafop + imazethapyr was at
par with 2 HW. The lowest yield harvested with control
(0.66 and 1.03 t/ha, respectively). Application of
imazethapyr or acifluorfen + imazethapyr was least
effective as most of the Echinochloa colona, Commelina

communis and Alternanthera sessilis could not be controlled.

1.2.7  Effectof crop residue load and spray volume

with pendimethalin on weed control

It was recorded that retention of crop residue load
significantly reduces the weed density to the tune of 46.9 to
100% in rabi, 41.2-100% in summer and 23.4-100% in kharif
over bare soil. Broadleaved weeds were suppressed better
than the grassy weeds. Suppression of weed dry biomass
was highest with 8 t/ha and it reduced with reduction in
crop residue load. Similar to crop residue load, spray
volume has significantly reduced the weeds from 250 to 750
L/ha spray volume over control. The control of weed
density was ranged from 65-92.5% and weed dry biomass
(67.6-93.9%) in rabi, 58.8-93.6% and 60.2-94.6%, respectively
in summer and 80.8-93.4% and 88-96.3%, respectively in
kharif over control. Increase in crop residue load and spray
volume considerably improve the weed control efficiency.
However, during kharif, the effect of spray volume was at

par to each other (Figure 1.12).

It was noticed that increase in crop residue load
significantly reduced the weed density and dry biomass,
however, with progress in time, the emergence of weeds
noticed in crop residue applied plots. The weed emergence
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was more in 4 t/ha onwards. This mainly due to exposure of
soils and non-reaching of herbicides to the soils. This was
more prominent during summer and winter.

B Winter
120.0 A

100.0 A

80.0

60.0

WCE (%)

40.0 A

20.0 A

0.0 -
0 2 4 6

Crop residue load (t/ha)
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Rainy

0 250 500 750
Spray volume (L/ha)

o 1.12: fafy= A § dSmenfod 38.7% & WY WRUGAR =0T qerdr W
el AN & YR 3R fsdid T A= BT 9919

Figure 1.12: Effect of crop residue load and spray volume on weed control efficiency
with pendimethalin 38.7% during different seasons
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1.2.8

1.2.8  Effect of tillage and crop residue load on
rice-wheat-greengram cropping system

(2017-20)

In wheat during 2017-18, at 60 DAS, dry biomass of
grass in CT was 7.5% lower than ZT, whereas, ZT recorded
20.3% lower broadleaved weeds than the CT. Overall ZT
found 10.9% reduction in weed dry biomass over CT. This
improved the grain and straw yield of wheat in ZT by 2.7
and 2.4% higher than CT (3.93 and 4.86 t/ha, respectively).
Retention of crop residue at 6 t/ha suppressed the grasses
and broadleaved weeds dry biomass by 20.4 and 50.6%,
respectively over bare land. This helped in harvesting of 51.0
and 50.1% higher grain and straw yield with 6 t/ha over
bareland (Figure 1.13).

In greengram during 2018, the highest suppression
of grasses was recorded in CT by 30.9%, whereas
broadleaved weeds and sedges were 59.2 and 53.6%,
respectively lower in ZT. This helped to achieve about 9.9%
suppression of weeds irrespective of tillage. Retention of
crop residues at 6 t/ha suppressed all the group of weeds by
67.1, 62.3 and 68.0%, respectively than the bare land.
Between the tillage, the seed and stover yield was
comparable; still there was 3.3 and 8.7 %, respectively higher
yield in ZT. Crop residue load at 4 t/ha recorded 55.4 and
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78.2% higher yield over bare soil (0.56 and 1.62 t/ha,
respectively). The increase in crop residue load from 4 to 6
t/halowered its beneficial effect (Figure 1.13).

In rice during 2018, grassy weed and sedges dry
biomass was 41.7 and 22.5%, respectively more in ZT over
CT, whereas, there was 13.8% lower broadleaved weed in
ZT than CT. This resulted in 23.5% lower total weed dry
biomass over ZT. Retention of crop residues at 6 t/ha
recorded 73.6, 84.1 and 76.6% less dry biomass of grassy,
broadleaves and sedges, respectively over bare land.
Similarly, CT plots recorded 7.3% more grain and 4.1%
higher straw yield than ZT (3.84 and 4.83 t/ ha, respectively)
irrespective of crop residue load. Between crop residue load,
the highest grain and straw yield was recorded on 6 t/ha
(4.35 and 5.16 t/ha respectively) followed by 4 t/ha. The
lowest grain and straw yield were recorded with bare land
(3.45 and 4.53 t/ha, respectively) regardless of tillage
(Figure 1.13). During, Rabi, Summer and Kharif, the
fluctuation of temperature at morning and afternoon was
more in CT over ZT, and at lower depths fluctuation was
less. More fluctuations in temperature was recorded with
bare land whereas, least fluctuations was recorded at 6 t/ ha.
The infiltration rate was higher in ZT over CT, and it was
more in bare soil and considerably reduces with increase in
thickness of the crop residue.

IR H gfg & 7T HIUT HH 8 137 |
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®
= 3000 ic vi
3 economic yield of a) wheat, b) greengram and
£ 2000 1 ) rice
1000 -
0
Conventional tillage Zerotillage
Cropresidue load
30




faf¥=1 <%+ Tevrs & ded ERUdAR dIll &
BT HTER BT JqIT
TN & AR TR @RUTAR ISTfdl Bl 3R]
Wﬁéﬁﬁﬁfﬁ?{ﬂﬁrg‘wﬁmwsﬁ?wwﬁs
SHISTIFIaT Blci=T fE) &1 10 I db Y TS A
IRV HR FHAT & | BTelifh, T TS F BB 2 I
Wﬁ@lwquﬂaﬁw,zsﬁ?s
JHI BT TETS IR g AT T |
THIRISIT SITEATET 15 T T TAg] Bl TERg W)
IHRT BT Al 2, oifdheT dael &7 BT R dhet IS | 37:
OH T AT 8 D gaT B 15 AHI BT TENTE A Y SipRa
B Fadl & oifehd, $9 WRUTAR BT SGHR0T Ja&T B AE, 2,
5 3R 10 AHT TR BT 37257 o |
SjeTveRT Wiferd 5 HI ad gl &) TERIE a®
3R BT Wbl MR I ATS & ATl A1 2 AT Bl TERTg

1.29

TR W G 3T FHRUT UKl Gl | GIR7UcllSTT FolldsH
IR FZUvT SRYT IdE & A1 2 IH A @Y TeRTs W
(o= 1.14) |

1.2.9  Study on the germination behavior of weed

seeds under different burial depths

During kharif the germination behavior of major
weed species was carried out at various soil depths and it
was found that Echinochloa colona could germinate from up
to 10 cm of the soil depths. However, only a few seeds could
germinate. The germination was very good at surface, 2 and
5cm depths.

Euphorbia geniculata could germinate up to 15 cm of
soil depths however, only two seedlings could emerge. But,
at surface, 2, 5 and 10 cm there was considerable
germination.

Alternanthera sessilis could germinate up to 5 cm of
soil depth and germination was very good at the surface and
2 cm of soil depths. Paspalidium flavidum and Cyperus iria
could germinate at the surface and 2 cm soil depths,
thereafter there was no germination (Figure 1.14).

Weed emergence
16 —
14 —
12
E 10 -
3
< 8 —
g 6
(=)
4 —
2 —
Echinochloa colona Euphorbia geniculata Alternanthera sessilis Paspalidium flavidum Cyperus iria
oA 1.14: U9 W% TRUTIRT & 41511 BT SHA TeRTg DI IIHI0T TR YA
Figure 1.14: Effect of seed burial depths on emergence of major Kharif weeds
13  U®PIHd @RYAAR Y9e Yolell & #Aegqd 1.3 System-based approach to improve input-
A ISYAT egdr 9 ArenRd qfﬁ:—qﬁw D use efficiency through integrated weed
SRTgER management practices
N : Agro-techni 1 ith f ill
SIEG| \{lﬁ‘llé IR BHS 219N YEgT @ SUINT gro-techniques related with use of proper tillage

HaRId BN Tebeire; FYOT YOIl & f+1eT SUANT S&fel bl
T & oy U1y T SR WRYGAR FdeT 98 Heaqu 2
ST fb Be AR, STTEHT B 1w ITuRT BT 9Tl &
T AT & WReT & A1 YRV HelT DI 4l Iy
RGN © | SR Il $I &4 § 8 8y, Sed B3
IAEHAT & oy SR JAT8, UIvd dd IR TRYAIR
TeE yorall T fAeid &R & fo 91 TN &1 JovH
IR 1 T o7 |

and crop residue management; nutrient and as well as weed
management are very important for enhancing the input use
efficiency of the entire system; and which ultimately
enhance the crop yield, increase the economic return to the
growers and ultimately maintain soil health as well as
environmental balance. Keeping these in background,
experiments were conducted for developing suitable tillage,
nutrient and weed management practices for higher crop
productivity.
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1.3.1  Effect of weed and nutrient management
practices on weed growth, crop productivity
and nutrient use efficiency in rice-maize-

greenmanure cropping system
Maize (Rabi, 2017-18)

The dominating weed flora was Medicago
polymorpha, Paspalidium sp., Vicia sativa and Chenopodium
album. The nutrient management practices had no
significant effect on weed density and height of the plant
(Table 1.8). The lowest weed dry weight and cob yield was
recorded with 75% recommended dose of fertilizer (RDF);
and it was increased with increment of fertilizer dose (up to
125% RDF). The maximum cob yield was recorded at 125%
RDF. Among different weed management practices lowest
weed dry weight was observed with pre-emergence (PRE)
application of atrazine fb mechanical weeding (MW); and
this treatment also recorded the highest cob yield. However,
other weed management practices were also statistically
similar to this treatment.

AIADT 1.8: TRUTAR BT FAT WRUTIR b AR, ULl BT HATg 3R YT Bl Yo UR UINeH dedi R BRYTAR Yaerd

LRI RCRIE]
Table1.8: Effect of nutrient and weed management practices on weed density, weed dry weight, plant height and cob
yield in sweet corn.
Treatment Weed density Weed dry weight Plant height Cob yield

(no./m?2) at 60 DAS (g/m?) at 60 DAS (cm) at 90 DAS (t/ha)

Nutrient management

75% RDF 3.88 (14.58) 17.58 98.32 20.54

100% RDF 3.54 (12.06) 24.32 97.32 22.24

125% RDF 3.31 (10.48) 29.30 99.45 23.97

150% RDF 3.57 (12.27) 30.29 97.91 23.90

S.Em (¥) 0.28 2.84 2.05 0.77

LSD (P=0.05) NS 8.12 NS 2.20

Weed management

Weedy 8.16 (66.07) 114.36 89.02 18.45

Atrazine 1000 g/ha as PRE 2.56 (6.06) 4.77 101.33 23.39

Tembotrione + atrazine 120+500 g

2t 20 DAS 9@.27) 3.62 100.70 22.06

Atrazine 1000 g/ha as PRE fb

P e E0)- 250 DAS 1.89 (3.06) 2.10 100.28 24.59

Atrazine 1000 g/ha PRE fb MW at

30 DAS 2.50 (5.73) 2.03 99.92 24.82

S.Em (&) 0.31 3.17 2.29 0.86

LSD (P=0.05) 0.90 9.08 6.55 2.46

Note: RDF in sweet corn is 225-60-60 in kg /ha; weed density data subjected to/ (x+0.5) transformation, original values are in parentheses

g1 (E¥®w, 2018)

SBIFIFAITT BIGTIFT, STENHNT Aiviford 37V wrsae
SRIT W% & T JITET WRUGAR < | G ded Jaer
Y731} T IATS & 60 & 918 WRIAAR &9 IR PIs JITd
& gl o (P 1.15) | e HH WRUTAR Yh AR AR

Rice (Kharif, 2018)

The dominating weed flora was Echinochloa colona,
Alternanthera sessilis and Cyperus iria. The nutrient

management practices had no significant effect on weed
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density at 60 DAT (Figure. 1.15). The lowest weed dry
weight and grain yield was recorded with 75%
recommended dose of fertilizer (RDF); and it was increased
with increment of fertilizer dose. The maximum grain yield
was recorded at 150% RDF. Among different weed
management practices, lowest weed density and dry weight
was recorded with bensulfuron methyl + pretilachlor
(60+600) g/ha at 5 DAT fb bispyribac-Na 25 g/ha at 25 DAT
and bensulfuron methyl + pretilachlor (60+600) g/ha at 5
DAT fb MW at 30 DAT, respectively. The application of
bensulfuron methyl + pretilachlor fb MW recoded highest
grainyield of hybrid rice (Figure.1.16).

25.00 ] 25 70.00 60
B Weed density (no./m’) B Weed dry weight B Weed density B Weed dry weight
60.00
2000 20 G < 50 -
E 2 = 50.00 %,
S = o 40 2
2 = £ £
= 1500 15 @ 2 40.00 5
= [ = N [
g 3 2 30 ;
)

3 10.00 10 _E‘ 3 30.00 g
3 ° 8 208
= ] = 20.00 =

5.00 s 3

10.00 10
0.00 0 0
75% RDF 100%RDF  125%RDF  150% RDF Weedy Bens‘l{l +  Bispyribac Be“f,“tlg Bte,‘}sb“ll\;w
preti preti preti
bispyribac

RDF in hybrid rice is 175-60-60 kg /ha; Weed management practices are: Weedy; Bensulfuron methyl + pretilachlor (60+600) g/ha at 5 DAT;
Bispyribac-sodium 25 g/ha at 15 DAT; Bensulfuron methyl + pretilachlor (60+600) g/ha at 5 DAT fb bispyribac-Na 25 g/ha at 25 DAT;
Bensulfuron methyl + pretilachlor (60+600) g/haat 5 DAT fb MW at 30 DAT

s 1.15: Bfds g # g @ 60 AT 916 W I e SR WRUGAR YEET YA BT WRYTAR G
(=T /A1) 3R TRUGIR Yh IR (I /4L) R 991a
Figure 1.15: Effect of nutrient and weed management practices on weed density (no./m?) and dry weight (g/m?)
at 60 DAT in hybrid rice

Grain yield (t/ha)

Weed .
cedy Bensul + preti Bispyribac

‘Weed managment

Bensul + preti fb
bispyribac MW

150% RDF
125% RDF

100%RDF & &
75% RDF éoo"’o'?
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faa 1.16: TS g™ # M @ IS (1 /TRI) W UIVS dd R WRUTAR AT &1 THTa

Figure 1.16: Effect of nutrient and weed management practices on grain yield (t/ha) of hybrid rice
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g (E¥Iw, 2018)
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B IR AT BT SR 8™ & foTU ThHE YRS

1.3.2(a) Evaluation of different tillage, nutrient and
weed management practices on weed
growth, crop productivity and input use
efficiency in rice-wheat-greengram
cropping system

Rice (Kharif, 2018)

The dominating weed flora was Echinochloa colona,
Alternanthera sessilis, Dinebra retroflexa and Cyperus iria.
Among the different tillage practices, the lowest weed dry
weight at 60 DAT was recorded with transplanting and the
maximum one with zero-tillage (Figurel.17). As a result the
maximum rice grain yield was achieved with transplanting
and it was 1.4 and 2.1 times higher than conventional tillage
and zero-tillage, respectively. Whereas, different levels of
nitrogenous fertilizer had no significant effect on weed dry
weight and grain yield of rice. However, higher rice grain
yield was recorded with higher rate of fertilizer application.
On the other hand, weed management practices played a
significant role in reducing the weed dry weight and
increasing the grain yield of rice. The integrated weed
management approach performed better than that of sole

q&—qﬁm W T8N YeeE fhar | chemical approach in reducing the weed dry weight and
increasing the grain yield of rice.
500 100 2.90 P ET— 80 4.00 140
Sra sht E
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3 350 0 21 1E 20 502 Ez 0 H
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= ] = 2 = =
2 250 50 F 2 260 40 2 2200 2
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£ 200 o0 = ||[E 305 | [ 1s0 £
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TPR-CT-Fallow CT-ZT+R-ZT+R  ZT+R-ZT+R-ZT+R 75% RDF 100% RDF 125% RDF Chemical Integrated Weedy

RDF : in rice is 120-60-40 kg /ha; TPR: Transplanted rice; CT: Conventional tillage; ZT: Zero-tillage; R: Residue; DSR: Direct-seeded rice;
Chemical weed management approach: Bensulfuron methyl + pretilachlor (60+600) g/ha at 5 DAT fb bispyribac-Na 25 g/ha at 25 DAT (in
TPR) & Pyrazosulfuron ethyl 20 g/ha at 2 DAS fb bispyribac-Na 25 g/ha at 20 DAS (in CT/ZT); Integrated weed management approach:
Bensulfuron methyl + pretilachlor (60+600) g/ha at 5 DAT fb MW at 30 DAT (in TPR) & Pyrazosulfuron ethyl 20 g/haat2 DAS fb MW at30

and 50 DAS (in CT/ZT)

faa 1.47: 9= # JUE $ 60 a7 UTA JATE, UG Tedl R TRYTAR UG YoII3i BT WRUTIR gl

T4 M ®I SIS IR UG
Figure 1.17: Effect of tillage, nutrient and weed management practices on weed growth at 60 DAT and
grain yield of rice
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37T L Dol AEN,  [BIRTH
§CTZaW 3R [AAIUISTH Yoad & HHRYT WR ISl ar Bl
TERTS 3R JTAYT BT HAT BT YA - BT § fbar 77|
AP WRITAR HF GOl @ 25 dINll & iRked ¢
(3T — 50 THL. 40 FHY. 40 HHY) B A o Fag W
40 THY. BT UP Gl H IGT AT AT, $HD 91 G191l Dl 0, 2,
4,6, 8 3R 10 AH. & TexTS B forg SN AT & g faar
T | YT B YR B oI SIS BT 1.0 A, TERTS R 91T

1.3.2(b) Effect of seeding depth and residue load on
weed seed germination

Effect of seeding depth and residue load on
germination of Avena ludoviciana, Phalaris minor, Cichorium
intybus and Chenopodium album was studied in net house.
Twenty five seeds of each weed species were placed in a
single row of 40 cm on the soil surface of plastic trays
(dimension: 50 cm % 40 cm x 40 cm). Seeds were then
covered with the same soil to achieve burial depths of 0, 2, 4,
6, 8, and 10 cm. For residue load, seeds were sown at 1 cm
depth and covered with rice residue of 0, 2, 4 and 6 t/ha,
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AT qAT S €T AT B 0, 2, 4 AR 6 T /BICIR A
S T AT | ST RO AR HSET B T g1
% forg w9 R RS @1 T | S19 UidR BT STl |
TS ST | 79 1 (R Pl (el gAT AT 3T | gaTs
@ 21 &1 91 TANT BT FATG R &7 717 |

AT GSIHARTITTT (711% IR BT ATV (99%)
DT AHROT TTCTeIe 2 AHY. P TSRS IR b ofT | ST

10 WAL DI TS W G SR (42%) Heilve
ATgY (53%) B 3fpRor ufawra a1 (FA 1.18) | STafds
RNl & AAT H glg b AN VAT SN 3R
BV AT & JAHRYT Uferd H 98d SATaT HH ol
S | BT 6 T / TFCR STARNY AR H AT I ARIATT
@A B H WeH © | [ABINTH STSTST DI SHROT &HAT
0 AHY. TERTS WR 52% 3MR 2 AH. TERTS W 10% & | <Afehe
Y TRYTIR 4 VAL TERS AHRT 8 H He¥ el © |
cIfoh IURIad AT WRUTIR UoTIfardl § f=191ea™ Togd
H A ITET GRITRAT ST TS & | b ghqab] AT
HRUT & I AH RIS W 39% <l T8 ® 3R
3RO GTCTRIC dIGH @ I Bl T8RIg & AT Tl Sl & |
O & AN BT SUANT B I [TBINIHT g7ergawd |
JIHRT B BT &HAT FAG 8 SR © S6(d faarafead
TogH ¥ 2 T / TR O & QTR H ATH SHROT ST
T |

accordingly. Adequate soil moisture for proper germination
was maintained by timely irrigation. Seedlings were
considered 'emerged' when the coleoptiles could easily be
recognized. The experiment was terminated 21 days after
sowing.

The germination percentage of A. ludoviciana (71%)
and P. minor (99%) was highest at 2 cm seeding depth
compared to surface seeding (0 cm depth). Even at 10 cm
depth, A. ludoviciana and P. minor germinated 42 and 53%,
respectively (Figure 1.18). Whereas, with increment of
residue load germination percentage of A. ludoviciana and P.
minor reduced drastically. However, at 6 t/ha residue load
A. ludoviciana was able to germinate. The germination % of
C. intybus was 52 and 10% at 0 and 2 cm seeding depth,
respectively. But this weed species was unable to germinate
below 4 cm seeding depth. Among different weed species,
C. album had higher dormancy; as a result the maximum
germination was only 39%, when it was surface seeded (0
cm depth) and the germination % was drastically reduced
with increment of seeding depth. With addition of rice
residue C. intybus was unable to germinate, whereas, a
minimal germination was observed with 2 t/ha of residue in
C. album.
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fora 1.18: 451l @1 AT TexTgAl 3R HEE STARIN BT WRUTIR BT JFHIV TR Y9G

Figure 1.18: Effect of seeding depth and crop residue amount on weed seed germination

14  $H AN U4 dodR dal drdl d2m 4ie
IAD HARI B 419 aTel, B ST HARI
qrefl Bl A I+ 91l fAiers I3 &1
SINCERCRECI RIS
URA O faeraelier <=1 4 g1l 9 Fdn arel
IRARE ARl | orad gvdfl, gerer anfe 4 e &
ST & | 3 SISIR 6P Td [HdR Aulqy gRT Il I
2| Sad ga1 # ve FuiRd ¥R &g S SHoll ol & 98
WS /S T B oIl H 30 I 50 Ufererd 31 & 2 |

1.4 Design and development of low cost riding
type and walk behind type inter row

weeders for narrow spaced crops

Weeding in developing countries like India is
performed manually with traditional hand tools like khurpi
and spade. But these tools are used in squating and bending
postures. In these postures, the energy consumption for a

given load is 30-50% more as compared to standing/sitting
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S ol I dferd fHars I3 A B AdSl HdRl
qrell Bl I ufeqat darell Afsoral vd gotel Bal |
((Srran wari & a7 1 0 15 F 25 T BN B) e
PRAT 98 BISH Bl © | $HD AATAT AIOIR H IUTS ol
Ifa afera f+aTs I3 98 78T 8 (9 | HH IT6IR DA
% 60,000 YIS TAdR AT dTel JF B & TAT T 90,000 / —
P gdex dferd Heg I3 @1 & RTaH gaex o diad
TE eI 2) 31 99 AR & BRI T8 U & A
T aTel 7Y fe1E 931 fAeRid & o aeasdhar g |

dodR I drel dIsx @ Uiel <18y disd &1
faera

Teq fiae vd faar fawel qon o A= &
AT DI T H @& gY AT Hgifcrd T A & a18
JoHR T arel HeTE T3 & UIeT T3y Afsd & fadrg
e | faefaa fag U diciesy | Harl & & o4
SUTGT B, Bl dTell IS DI S aTg HH SATET R TAT
SHIF & Fd8 I $aTs HH SITGT BRI TAT §8HR TA™
NfE & yeaRen &1 T8 ¥ | fAwRia foa T e 95 a1
T 3R 3Te], T Bl H YA TS 3R U]
g Werr fhar | = waal § de e
UG RIGRT ST+ 35 ¥ 40 Werd UTg TS | 399 UIeT 218U
Afed # =R GuR o 1 a1 &, R & s+7a0 qera
P IGRAT T D |

1.41

posture.Weeding in narrow row spaced crops like leafy
vegetables, cereals etc., (row spacing 15-25 cm) is very
difficult from the existing power weeders. Further, the
existing power weeders in the market are costlier (minimum
market starting price is ¥ 60,000 for walk behind type
weeders and ¥ 90,000 for tractor rotary weeders apart from
the tractor cost). These are the problems, which necessitates

developing a newer generation low cost weeders.

141  Development of proto type model of riding

type weeder

After thorough discussion, agronomical
parameters consideration and theoretical calculations the
proto type model of the riding type weeder was developed.
The developed proto type includes track width adjustments,
cutting blade adjustments, ground clearance adjustments,
sitting arrangements etc. The developed weeder was tested
in chickpea and potato crops for initial adjustments and
suitability. The weed control efficiency was observed
around 35-40% in different crops. The efforts were under

process to further improving the efficiency.

o 1.19: Fenery 4 faefid =S 33 &1 97 gd offe] & Wd # wRieror

Figure 1.19: Testing of the developed weeder in chickpea and potato crop
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Weed dynamics and management under the regime of climate change and herbicide resistance

B, IR referaRen &1 UH = & 8k
Wﬁmﬁ"r$a@ |swﬁﬂluﬁ I Y&
BT B | SRy URddd & gHrE @l qﬁ'TFUT Edkl
ST X D BT ST SHIE © | Serarg aRad B
I~ R®I # & BeTSEadES AR I # I o
UIey & IUMEI TR AEAYY] YHTG U FHal § | Terdi]
gchl § IRTdT O HIed SIg3liaIss &l Sod e,
o AIH R U BT FIARIT, 1 dhdel ARKITT Sl
@ USIE PT UHIfad HRal § dfed fafa= e a=on §
=T IO iR SfaR—yroTfar Iforaiffrer &7 ywrfad &
| 2 | 39 fdg R mues Feafd © fb argH BT
STe3iTaATSS B Iod AledT W4 el BT gerar § i3 urelt
A YT FIAYOT BT Mfh gerdr <l © | BTAifP, Ig W
TEI € [ o STofary URads dRPI & AT [ATT H
IRJHEA FIed  SIgdifaage @ STd Aigdr i
gaw ;ri%mgf B yaifad B, iR s

— RERIIE |gQ=|?«IQ,GEEI§CIQE|E-‘-|CIQ§32|
P &AM H Y@ gY I8R AN B Y HEAl AR
ERUTARI & FIBR BT T AThI Tl BT [d9T B |

VRA ®I T g7 IMMETE] & ATRI—1T TR 3R
HUTYUT & PHIROT ST 3R Y07 GRelT B DI T
T e € | IR Ul v | $H g B 20 Ffrerd 9=
BT AfIH HUTIOT H T & | W) FovT 3 ey & forg,
T R B A, Oe det & RIR SR Ry @
ggrell P SuTerdr A © foTy @mer At &1
fAfeTeRoT Smaeass €, ifdh ITH H SRR BHad T8,
IR AT ST J&I TS WR R 8 | 9o 4R | P
YRUTAR YSITfa &l Wl Il & wy § SYAET fhar
STTET R8T & 3R U1 ot & Uiy dcdl & o1 81 &l
HHTAT & | BTeTif 1) T U ToTTfardl U 31fdi Isinf=ids
TSN U Tl 2| 9T AHS TRUTIR IWRITh
AGS] DI T BAT & AR SHGY IRAId BRI & foly
FATTATE |

Agriculture signifies the major share of the Indian
economy and provides food and occupation to the large part
of the Indian population. The degree of impact of climate
change is expected more on agricultural productivity.
Among the different factors of climate change, increase in
CO, and temperature may have a significantimpact on plant
metabolism. Changes in climate drivers (CO,, temperature
and non-availability of water) influence not only the
performance of individual organism but also can impact
interactions with other species at different growth stages;
hence, inter-species competition may vary. There is broad
agreement that higher atmospheric CO, concentration
stimulates photosynthesis more in C, than C, plants.
However, it is not clear that how elevated CO, in
combination with other climate change factors would affect
the crop-weeds interaction/ competition and what is (are)
the mechanism(s) involved. Hence, study of behaviour of
crops and weeds and their management under climate
change scenario is a matter of urgency for the better
preparedness.

Ensuring food and nutrition security is a major
concern to India, due to its large population as well as
poverty and malnutrition. In India 20% of children below
the five years of age suffer from acute malnutrition. Hence,
to tackle this malnutrition especially among poor
population is a major challenge to Government of India as
most of them are surviving only on core grains like wheat
and rice. To deal with such problem, diversification of
nutritionally rich and cheap source of food stuff is needed
and ensuring availability and access to the poor people. In
rural India, many weed species are being consumed and
such species definitely have potential to be food stuff,
however not much scientific information is available on
such species. Chenopodium fulfill the above criteria and
hence chosen for the proposed work.
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2° A RTIRT) 3R Sod BIEASISANRATSS + SHod ATTH (3.
Al + $.E1) S 99T BT T Yol oY wedl (ST o
e T o A= SuTes TfiereroT iR Ut faryaret
BT I fHAT T | Sod BIIASISARASS AR ATIH
ST R AHRIAS wTd T (a1 2.1 U9 2.2) | 30 ORE,
I BIaTSISIRNSS 3R dIATT BT & Bl R &
wHIE & [T R uRa Rerfd & germ # AdrieTd
T o7 | ST JT99T R ARITe & 91g &Y Sdrs uiRder
& JhTael 3T off, oifdhT S0 & aRTaR o | BTefifeh, SADI
@ aod gRaET Rf @ goir # 30 + 51 7 29%
ANfIH o1 | Ted e R & plerrH dera 330, 3R (301 +
$.21) o o7 | STafds, S R & w7199 H 9919 4T +
A @Y gor # e < war | uRawr Refer & g
H, AT B S Suot S 4§81, 30 ok S F pHn:
21,18 3R 15% 31fda off (fa= 2.3) |

21 Crop-weed biology under multifaceted
climate change
211 Effect of elevated CO, and temperature on

soybean and associated weed species

Effect of ambient CO, and temperature, elevated
CO, (EC:550£50), elevated temperature (ET: Ambient + 2°C)
and elevated CO, + elevated temperature (EC+ET) on
soybean crop and its major dominating two grassy weeds
viz. Echinochloa colona and Ischaemum rugosum was studied in
open top chambers (OTC). Different morphological
characteristics and yield attributes were studied. Elevated
CO, and temperature had positive effect on plant height, dry
matter accumulation and seed yield of soybean (Figure 2.1
& 2.2). Similarly, elevated CO, and temperature had
encouraging effect on growth of E. colona and I. rugosum as
compared to the ambient condition. At ET, plant height of
soybean was higher compared to the ambient but at par with
EC. However, its dry weight was 29% higher in EC+ET than
that of ambient condition. The growth of E. colona plant was
comparable in EC and EC+ET, at 90 DAS. Whereas, higher
growth of I. rugosum was noticed with EC in comparison to
EC+ET. As compared to ambient condition, the seed yield of
soybean was 21, 18 and 15% higher in EC+ET, EC and ET

conditions, respectively (Figure. 2.3).
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faa 2.1: IRTEH 3 BT UG 3 BIIGH B HATs TR S BIaTSSINRISS 3R dTIH BT JHTd
Figure 2.1: Effect of elevated CO, and temperature on plant height of soybean, E. colona and I rugosum
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Figure 2.2: Effect of elevated CO, and temperature on plant dry weight of soybean (A), E. colona and I rugosum (B)
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Figure 2.3: Effect of elevated CO, and temperature on seed yield of soybean
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4T 2017—18 & SR UH Wd H YANT YaauRHe
e T | S 5 9 T @ e sTRALS). feueA
# futRa fovar T o | W @ SR AfSHRTT Uifer st
AT GSHINTATT, Heilve 7IgTN, WHIgullerd Al
SARETRT fARIS¥ UHWE RUAAR a-edfert off | 15 @l garg
® 60 a7 & d€ WRUGAR B g AT Y& AR Bl
3facTer HR ST Are faa wam o | garg a1 fafd=T faforat
H, 3T ERUTAR &+cd AT YW 9R SR ¥ 415 T3 5,
P B § g TAT S 10 AR oft | B, ArgEv R of
SR &1 g9 (10 f3HeR, 2017) HT &R 4 918 T
g B HEA H FId SIIET U T, offdd SR
ERYTIR] BT Ha HH &-Icd 37Tael gaTs dl IR (10 3R
20 FGER, 2017) BT AIC AT AT | FISHIT GIeAH1%5] ,
DI gars o 1 AT F agarad § urn | Se6te
WISYRR RICTS¥ DI BT AT DI g, B gars Bl
RS A T grgiaeriar HIci=T o1 <R | gaTs d
fafey 3 e fear war| gars @1 (A= fafear &1 1% &
Tgh Bl oidTg 9T WIgh & YR TR PIg U91d T8l IS |
Safs ufdy ot Hiex # Wisd @ W1 W garg ol [
fAfral # BT f=Tar <! 78 | 18, B AT¥ehad SUST Bl
gars & faf= il | & Faar & #ed 4 10 37R 20 TdaR
BT RaTe fHar 77 | TdaR 7EH & 978, I o1 gars J o9
B 3 A © HEIM H 1D THT & HROT 3T BY USTAR
IEd $H 8 78 | 39 USR Ugel UEdTs H A4aR @ gaTs &
T ERUTIR T & Fa HA 3R U a9 31
ol o1 AT (arferaT 2.1) |

21.2 Effect of different date of sowing on weed

diversity, growth and yield of zero-till wheat

A field experiment was conducted during Rabi
season, 2017-18. The experiment was laid out in
Randomized Block Design with three replications. The
major weed flora during the experimental period were
Medicago polymorpha, Avena ludoviciana, Phalaris minor,
Physalis minima and Amaranthus viridis. Weed density and
dry weight were taken at 60 days after sowing of wheat crop.
Among the different dates of sowing, the maximum weed
density and dry weight were observed when wheat crop
was sown latei.e. 10" December. The density of P. minor and
A. ludoviciana were highest when the crop was sown late
(10 December, 2017), but the density was minimum with
ideals sowing date (10" and 20" November, 2017). M.
polymorpha remain abundant during all date of sowing of
wheat crop. However, Cyperus rotundus was observed
during early date of sowing and Echinochloa colona during
late sowing. The different dates of sowing had not any
significant effect on spike length and spike weight of wheat
crop. Whereas, number of spike per m’ were varied
significantly with different dates of sowing of wheat crop.
Among the different dates of sowing, the higher wheat grain
yield was recorded when the crop was sown during mid
November, i.e. 10" and 20" November. Delaying the sowing
of wheat beyond the November, drastically reduced the
grain yield due to the terminal heat during the months of
April. Thus weed density during the first fortnight sowing
of November (10-20 November) was lowest and yielded

maximum (Table 2.1).

AT 2.1: gaTs 1 A= [T &1 ERudaR fafqear, TR SATs aTel 18 @1 ghg 3R IS UR g9

Table2.1: Effect of different date of sowing on weed diversity, growth and yield of zero-till wheat
Treatment Plant Weed density Weed dry Spike No. of Single Grain
height (No/m?) weight length spike/m? spike yield
(o) (g/m?) (cm) weight (g) (t/ha)
21-10-2017 105 10.3 (110) 6.86 (48.4) 16.1 189 3.24 4.78
31-10-2017 110 10.6 (113) 6.97 (49.2) 17.2 209 4.02 519
10-11-2017 115 9.99 (99) 4.24 (17.5) 17.7 165 4.02 5.95
20-11-2017 113 9.71 (94) 5.30 (27.9) 17.5 181 3.31 6.23
30-11-2017 113 9.57 (92) 5.32 (28.3) 17.7 136 3.31 5.76
10-12-2017 113 17.2 (296) 9.52(90.3) 16.4 217 3.05 3.29
LSD (P=0.05) 3.06 2.78 1.61 NS 49.36 NS 0.61
40
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21.3 Effect of varying weed density on growth, yield

attributes and yield of wheat crop

Effect of varying density of Medicago polymorpha,
Avena ludoviciana and Phalaris minor on growth, yield
attributes and yield of wheat was studied. The varying level
of weed density i.e. 0, 200, 400 and 800/ m’ were maintained.
The weed species had not any significant effect on plant
height of wheat. However, higher number of weed per unit
area significantly reduces the plant height. Among the
different weed species A. ludoviciana significantly reduced
the number of spike per m* and grain yield of wheat crop.
With increment of weed density the yield attributes and
yield of wheat crop was reduced drastically (Table 2.2).

ATABT 2.2: T8 B BAA DI i, IUST DI (ARG IR IS W HSBHIT GIcA1HI%], ST G AR BHellve

ATGY & TTcd BT I
Table2.2:  Effect of weed density of Medicago polymorpha, Avena ludoviciana and Phalaris minor on growth and yield
attributes of wheat crop
Treatments Plant height Spike length Spike/m’ Test weight Grain yield
(cm) (cm) (8 (t/ha)
Weed species
M. polymorpha 100.7 16.21 455 43.0 4.80
A. ludoviciana 101.7 16.50 284 43.2 3.50
P. minor 102.1 16.00 338 41.9 4.03
LSD (P=0.5) NS 0.31 47.1 1.15 0.16
Weed density
0 106.2 16.77 475 423 5.57
200 102.9 16.33 356 444 4.23
400 100.5 16.01 312 414 3.80
800 96.39 15.86 294 42.7 2.85
LSD (P=0.5) 2.69 0.36 54.4 1.33 0.19
214 RT & ERYddRI BT YT, IR=ATH 3AR 214 Collection, characterization and documentation

ICECE]

3T TP BRUTAR Bl 125 G & T I,
RAYEYR IR TIAYR & STHURT & &3 A IRIH T B
oI Taf3d fd T 7 | 3% ST YR # I@aR AT
ATIHT IR G AT T | 8 AT BT TS Yedblgd
ARIRS FARTSS & [ bl H STl TAT (2.0 FRGRD
FARTSS BT 1.0 foTex AT TebIRTd # Hlel) iR gIRaH
TARY @ oY BIRTH T BT BIRIH YUR TR feraerar T
(frz 2.4) | TIR TR\ T 24 Bfel (ARIR) =ik 82
S (Fol) W Hafd & | sdIRIH TR & oI gasfa
B AH TSIt Yrg=Y (20 USTIRIT), Bl (15 UTIfer)
IR TR (13 yrorifern) & efera off (forst 2.5) |

of weeds of India

Till date plant sample of 125 weed species were
collected from Narsinghpur, Mandla and nearby area of
Jabalpur for herbarium preparation. Which were dried by
putting between blotting papers at room temperature.
Dried specimens was dipped in saturated solution of
mercuric chloride in ethyl alcohol (2.0 g HgCl, in 1.0 litre of
ethyl alcohol) and pasted on the herbarium sheet for
herbarium preparation (Figure 2.4). Prepared herbarium
samples belong to 24 family and 82 genus. The maximum
species collected for herbarium preparation were belongs to
the Poaceae (19% species), Fabaceae (15% species) and

Asteraceae (13 % species) (Figure 2.5).
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oA 2.4: 37T BGOIT 3R BIIEoT AT~ & B4RAH T

Figure 2.4: Herbarium specimen of Avena fatua and Phyllanthus maderaspatensis
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Figure 2.5: Number of species collected for herbarium preparation
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221 faf¥= fetgifegs wonfaay &1 998, S9@
3rfrereror IR Rr=ar

TRTEHRIRYT dgl 3R TAIIISIRIR, 73 faeet! &
T, (AT EXiaReT SHEian) & AegH | fATeTT
o wE A= yonfaal, fRrfeas vegq, fa fag=isr,
fa e, fa @fea, fa srsfisaan fa feRiwifera &
43 QI (SHATOH) Ul falT TR | aTfors Yavierer
H A 38 UFE T SRV B3N AR SAS Sifdds 3MR
HUHS TON BT eI AT 7| 57 Foffaal &l o=l
BT HY, 157 SeareH anfe ¥ erae R arg e (R 2.
6Ud 2.7) |

o 2.6: fafv=1 fRroifeas vasreme &
ol # A=
Figure 2.6: Variation in leaves of different
Chenopodium accessions

222 fatgifegs #a=tem o Safasm= &1 sega=

UE TP IS Mh 7, ST fob e, enlaa iR
90—236 HHI T dT, BIAT © | SHHT AT HOR, TaTET 3T,
T & WA BRIl X & gNIER AR 39 R PIs WY
eI B | 39! Uil | S 1.5—4.5 ASHIER e, 81,
THBIAT, AfHAT, <iRieilele I NBIfigsd, 4—7 9 ofdr
3R 3—5 HHI TSl AR FHT ¥ Al arell FAUE,
fPaR afFrafg gideRr, ol &1 3 /RRT teRge 9
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221 Collection, characterization and variation in
different Chenopodium species

Fourty three Chenopodium accessions (germplasm)
of six different species, viz. Chenopodium album, C. quinoa, C.
murale, C. botrys, C. hybridum and C. ficifolium were collected
through AICRP centres and through MTA (Material
Transfer Agreement) from NBPGR, New Delhi. Out of forty
three accessions, thirty eight accessions of six different
Chenopodium species have been germinated and their
biological and morphological characters were studied.
There is wide variation in leaf morphology, plant height,
seed size, stem girth, flowering time, seed production etc.
among the photograph of these species were taken at
different stages (Figure 2.6 & 2.7).

form 2.7: Aft= A9y vadeer & gud= 4
=TT

Figure 2.7: Variation in inflorescence of different
Chenopodium accessions

222 Study of weed biology of Chenopodium quinoa

Itis an annual herb, erect, branched and 90-236 cm
tall. Stems hard or tough, pinkish tinge, greenish-pinkish
strips along the stem vertically, glabrous. Leaves, petiole,
1.5-4.5 cm long, greeninsh, glabrous; lamina, lanceolate to
rhomboidal, 4-7 cm long, base narrowly to broadly cuneate,
margins irregularly serrate, acute to acuminate apex, lower
surface glabrous with prominent veins and glabrous upper
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TRIAE BIaT & | Ul @ el |ag e 309 ik 79
IR B3 3R SR AaE a7 I @l B & | ST YIRS,
FFS U=lidhel BIAT &, SHH el a1 o e =afde g
2 3fR T fgdira da it ey Bl B | 39 Tt =,
Beo Ulel 3R Ml 7 & BIA 7, 5 TUS 81 & Sllih Y
3R o T T & AR fFR RBieehier 81 €, gaa!
3Ry / sfeTer GHRR &R e Bier 2ar 8 | saa@T
191 1.2—2.5 L. @ BT, MATBR 0 Alergar 9T
aT TEdT B, I8 Tl UIa—aha, §odl ¥R AR BIall
BT B, 390! Adg GRad ¥ el iR aHasell Bl €,
SEAR 9y, dI6 &) 9de 9 fouer Ygdr ©

(fa= 2.8) |

surface. Inflorescence is a panicle, compact to loosely
arranged flowers and usually profusely branched on
principal axis and further secondary and tertiary branch is
produced. Flower, greenish, yellowish to pinkish, tepals, 5,
greenish to pinkish, membranous margin, 5 greenish-
pinkish pollens, superior ovary with minute bifid stigma.
Seeds, 1.2-2.5 m in diameter, round with prominent beak,
yellowish-white to brown and dark black in color, rough to

smooth seed surface, mostly pericarp adhered to seed coat
(Figure 2.8).

faa 2.8: fAFwIeyT afa=isT (Q) ik (d)): &1 ot srawer; (¥) 3R (S): 3R a@wen; () Ui (Yw): Fwof urer

Figure 2.8: Chenopodium quinoa: (A) & (B): Two leaves stage; (C) & (D): Seedling stage; (E): Leaf; (F): Whole plant
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BT AR AR—BAAT a3 H IHRATHS ERUAARI &I oid A== vd yde=
Biology and Management of Problematic Weeds in Cropped and Non-cropped Areas

YRATY § 31! WRUTIR B! 3R IR—Bael et
P AT STeiry uTRReIf@) T3 # f TR T S~
PR © | B &F H O WRYTIR O™ b STl &,
RUN TRYTIR S FRIGPH], FAFET e FHRIHD
TROTIR & | IR—Belg &3 | TR U™, o T, [Aaf7ar,
PIFIeT S ST T TRYAIR & | Tl SRYGAR]
H STABHT 3R Telirex 9 TR JHR & TRYTIR A 7Y
2| BT & I8l H STel M1 A BT STl WRUTAR BT Thlg
SR IRT H dedl ST 8T © | Fifeal4ar gioiver -H &1
STl WRUAAR ST e 3R Sfaor IRA & WRYAIR AT
ST ot I Ugel #e WIRA W FT8] QT 37 4T UR I8 37d Hey
YSI B P ST} AR dTeTdl | BIH! 912 § Urs T 2 |
3 ARG WRUAGIR] & 99 3R Weeq W I8

RIS TeATS ST & 2 |

In India, numerous weeds have assumed serious status
in cropped and non-cropped areas including aquatic
ecosystem. In cropped area, weeds like weedy rice,
parasitic weeds (Orobanche, Cuscuta), etc. are well known
problematic weeds. In non-cropped situations, weeds
like, Chromolaena, Saccharum, Mikania, Parthenium, etc.
have gained national importance. The aquatic weeds like
water hyacinth and alligator weed are well known for
their severity. Recently, Pistia stratetiotes is increasing its
threat in central and north India. Earlier, Salvinia molesta,
an aquatic weed of Kerala and south India was not
recorded in central and north India, but recently, heavy
infestation of this weed has been recorded in a few
reservoirs and ponds in Madhya Pradesh. This
programme has been taken to address biology and
management of such problematic weeds of national
importance.

Biological based integrated

gRATSHT AT s
Project Experiment Associates
31 UIHRP GNUGaR] BT 3.1.1 d/(’fC\"ﬁ\’i//_d/(’fCV'ﬁC/Qa TTITRICTT FHIST gIR NEER] Cal ng o E@‘:ﬂ—\I Sushil Kumar
Staerg  fRiEer ey HIT 1143 JIfirar gvs Yogita Gharde
Faf~ad gge= Integrated management of water hyacinth using Alternaria

alternata and Neochetina spp.

management of problematic

frarefear wriier & s AR emardy & wfoefierar vq

Number dependent population dynamics and impact of
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weeds X
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WIBRE  GIRIIIITET FIghIciviel B aedr R smardy &1
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Number dependent population dynamics and impact of
bioagent Zygogramma bicolorata on Parthenium in black gram
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Fifirar Tve Yogita Gharde
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3.1.1 JeTevIRaT ferev=rer 3R fAgrefear fixfror
§RT Sl Hl &1 DI d e

9 AN B YOI RIdaR 2015 H SIIPRD
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AT JATd DI STAGHT B SHUR @ B ol B g o |
39 UAIT H 6 SUTR ol T o SN & T, 91 sreevrer af
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e . | &R HEM SUAR HRAT; T.- o9 Hald | 3.
3reev+reT R fAgIpfear | SUIR &R Ud T,- i3
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3.1.2 Integrated management of water hyacinth
using Alternaria alternata and Neochetina spp.

This experiment was setup in September, 2015 to see
the integrated effect of bioagent Neochetina spp. with the fungus
Alternaria alternata with six treatment viz., T, - one time
application of Alternaria alternata; T, - one time application of
Neochetina spp.; T, - monthly application of 4. alternata; T, -
monthly application of A. alternata and Neochetina spp.; T, -
quarterly application of Alternaria alternata and Neochetina
spp. and T - control.
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YTIT 1T S 2016, 2017 Ud 2018 § YR 18.5 [HY /e
P HATS A 2016, 2017 Td 2018 H HHIT: 50.5, 82.3 3R 78.8
JHI /U 81 TS | 39 SUER H AN 91 gfg H o uTS TS
S fo ool A1 A g gite H aifde Fel off | 99
SYAR ¥ S8l fAgiefear iR 3 deevrer bl AATRID
RIS ¥ BIST AT AT I81 STARH! DI ddls 2017 BT 3.5
I /Gt 3 gedy 2018 § Ry 2.30 I /Ui jE TS | 39
ITAR # 7E 2018 d& SaApdl |l Iof wu & fFfa & 1
ofl | 519 PIT BT B T BIST TIT AT STAGH! 2017 & A
7EW ¥ 2 T 81 T qn ST G Iga TE 81 un |
39 SUAR H WRUTIR BT YH 99 a1 dTs gl U Ig Hdcl
29.4 Y /A off i fb 2017 F TCH 6.4 TH /AT B TS
TR ERYTAR BT 4T gof 71301 75 2017 H €1 81 77 o7 U
qfgsr # ol sHBT Y fHRUT RN g3 | R TP AR
@i T Bre- diel SUAR H WRUTAR &I ddls 2017 &
56.1 WHY / UIET W TChy 2018 H 32. 6 WA /UG BT TS | IS
B H 3 a9 A AP BT THI T bl & | eevTRar
3eevHIeT Bl % Udh IR BIe dlcl TR H STAdHT o
SdTs SR 2016 31X 2017 H g1 S HHIT: 47.7 TG 75.8
I/ GIYT UTS TS | 2018 H 4TS T BR 63.9 UTS TS | 9T 3
3eevTIel BT &R Hel Bl fhar Tar a1 Sl &1 aRfe
TaTS 18.5 AHT / UIET W 9hN 2016, 2017 UG 2018 H HHIT:
431,615 d 547 991 /Ut g1 8 (= 3.1) |

In control, there was continuous increase in height
from 18.5 cm/plant to 50.5, 82.3 and 78.8 cm/ plant during
2016, 2017 and 2018, respectively. In this treatment, there
was slight reduction in height in third year, which was
non-significant from the previous year. In treatment
where Neochetina spp. and Alternaria alternata were added
at quarterly interval, height was significantly reduced
from 13.1 cm/plant in 2017 to 2.30 cm/plant in 2018.
Complete control of water hyacinth was recorded by May
2018 in this treatment. In monthly release treatment of
these bioagent, weed was completely controlled by May
2017 and there was no regeneration of the weed in future.
In this case, in first year there was increase in height from
the initial height, but in comparison to other treatments,
average height increase was only 29.4 cm/plant, which
was reduced severely in 2017 (6.1 cm/plant) and there
was complete control of weed by May 2017. No
regeneration occurred in future in this treatment. In one
time release treatment of Neochetina spp., height was
significantly reduced up to 32. 6 cm in 2018 from 56.1 cmin
2017. This indicate that one time release may take more
than three years to control water hyacinth. In treatment
where Alternaria alternata was sprayed only one time,
there was continuous increase in height during 2016 and
2017, which increased up to 47.7 and 75.8 cm/plant,
respectively. In 2018, there was reduction in height (63.9
cm) in this treatment. In situation of monthly spray of
Alternaria alternata, there was increase in height from
initial 18.5 cm/plant to 43.1, 61.5 and 54.7 cm/plant
during 2016,2017 and 2018, respectively (Figure 3.1).

M January B February B March B April B May B June
H July H August [ September [ October B November [ December
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=
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g 40 4 abl—- -
30 4 —— -
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Wl . i IL
0 - Y Y Y
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Treatment

T,: One time application of Alternaria alternata : T,: One time application of Neochetina spp.; T;: Monthly application of A. alternata;
T,: Monthly application of A. alternata and Neochetina spp.; Ts: Quarterly application of A. alternata and Neochetina spp. and T, Control

(no bioagent)

foa 3.1: 2018 & A A= SU=RT # AT w18 § Toa@W @ id SHaE (¥ /UE) R JWE

Figure 3.1: Average height (cm/plant) of water hyacinth in different treatment during different months in 2018
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T | 9 SUAR H SIgl Agieier ol % U IR BleT a1
o I81 STAGH! BT Y&h Ao URMS 9.31 M /U |
IEHY IY 2016 UG 2017 H HHI: 61.1 TG 45.1 UTH / TIET &1
AT, ETANfP T8 2018 H fATIBCTT & HRUT TSHR 31.7 UM
UgT Y€ T | I8 ST § B ATiefeTr & &R AE vre
1 YUETT I Up AR &1 BISd & ol Y goi BId] gR—IR
PH BIAT & | S SUAR H T8 RI 37 3feev-rer &l &% "8I
fors®ra fhar AT T8l STAg™l & b aoi § R gig
8% Siifd 2018 H 72.00 U™ /Ulem &1 5 (ArfersdT 3.1 ¢4
3.2) |

Comparative analysis of data of dry weight also
indicated that there was severe effect of Neochetina spp. on
dry weight of water hyacinth. In case of monthly release
of Neochetina spp. and spray of Alternaria alternata, there
was increase in dry weight during 1" year (30.9 g/plant),
which was reduced up to 2.6 g/plant in 2 year. In
situation of quarterly release of Neochetina spp. and spray
of Alternaria alternata , dry weight increased from initial
9.31 g/plant to 40.1 g/plant during first year, while
during 2™ year dry weight reduced severely and reached
up to 6.6 g/plant, which further reduced to 1.4 g/plant
during 2018. In event of Alternaria alternata spray
treatment, there was continuous increase in dry weight
from initial 9.31 g/plant to 76.5, 82.3 and 79.3 g/plant
during 2016, 2017 and 2018, respectively. In the treatment
where Neochetina spp. was released only one time, there
was increase in dry weight from initial weight of 9.31
g/plant to 66.1 and 45.1 g/plant during 2016 and 2017,
respectively. However, it reduced up to 31.7 g/ plant in 3*
year due to action of the weevils. It indicated that there
was slow reduction in dry weight in case of only one time
release of Neochetina spp. than monthly release of
bioagent. In the treatment where monthly spray of
Alternaria alternata was done, there was continuous
increase in dry weight during all the years of experiment
whichreached to 72.0 g/plantin 2018 (Table 3.1 and 3.2).

qrfersT 3.1: 2018 & AR ARl & ARM M= STARI 4 TR & Ad &b dord (I /W) IR 9497

Table 3.1: Average dry weight (g/plant) of water hyacinth in different treatment during different months in 2018
Dry weight (g/plant)
One time One time Monthly M.o nthly Quarterly Control
application of | application of | application of application of application of (no release
Month A. alternata | Neochetina spp.| A. alternata | A alternataand | A glternata and | of bioagent)
Neochetina spp. | Neochetina spp.
January 70.8 11.63 72.3 0 6 107.6
February 774 10.5 66.8 0 4 95.62
March 80.8 11.6 94 0 2.4 85.6
April 68.55 13.3 83.2 0 12 76.6
May 71.4 28.9 82.1 0 0 75
June 69.6 29.5 83.1 0 0 74
July 81.1 33.2 55.6 0 0 71.8
August 85.1 43 56.1 0 0 85.1
September 922 43.6 68 0 0 97.6
October 86.5 56.6 66.5 0 0 104.6
November 90.4 61.35 68.4 0 0 90.4
December 77.8 36.7 68.8 0 0 108.6
Average 79.3 31.7 72 0 1.14 89.38
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S AT H I8 U Il [ I B8R ISUAR H S8l
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UreT ST TS | SN SUAR | 58l I1aier iR 8 3feevrer
BT FARIG (ORI W BIST AT T8I AT TIDT DY
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T3 (fa=a 3.3 vd arfer®r 3.2) |

Study revealed severe reduction in flower production
in all such treatments where Neochetina species were
released. In case of one time release of Neochetina spp.,
flower production reduced up to 117.4 and 41.6
no./tank/month during 2016 and 2017 in comparison to
559.1 and 1187.0 no./ tank in control, respectively. In third
year, there was no flower production. In case of spray of
Alternaria alternata, either one time spray or monthly
spray, there was continuous increase in flower
production, which indicated that there is no effect of
fungus Alternaria alternata, if it was applied alone.
However, if it was sprayed with Neochetina spp. there was
effect to reduce flower production due to their combined
effect. In control, continuous increase in flower
production was recorded during all the years. It was 559.1,
1187.0 and 1725.6 no./tank/month during 2016, 2017 and
2018, respectively. It indicated that there was severe
reduction in flower production with the increase
population build-up of Neochetina spp. (Figure 3.2).

In case of one time release of Neochetina spp., the
average adult population was recorded 2.30, 3.32 and 6.00
per plant during 2016, 2017 and 2018, respectively. In
treatment of quarterly release of Neochetina species and
spray of Alternaria alternata, adult population was
recorded 3.2 per plant in 2016, which increased up to
10.7 no./plant in 2017 while reduced to 1.7 no./plant in
2018 owing to severe reduction in biomass of the weed
(Figure 3.3 and Table 3.2).
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T,: One time application of Alternaria alternata : T,: One time application of Neochetina spp.; T, Monthly application of A. alternata; T
Monthly application of A. alternata and Neochetina spp.; Ts: Quarterly application of A. alternata and Neochetina spp. and T, Control (no

bioagent)

faa 3.2: 9 2018 & fAfr=T #1@l & SRM fAf=T STERT # SagH & $id 5 (. /SH /#18) R u¥E

Figure 3.2: Average flower (no./tank/month) of water hyacinth in different treatment in different months during 2018
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T,: One time application of Alternariaalternata:T,: One time application of Neochetina spp.; T,: Monthly application of A. alternata; T,: Monthly
application of A. alternata and Neochetina spp.; Ts: Quarterly application of A. alternata and Neochetina spp. and T Control (no bioagent)

o 3.3: 99 2018 & SR A= AT iR SUARIl # 3iga fAgiaier exa (7. /drer)

Figure 3.3: Average Neochetina adult (no./plant) in different treatment during different months in 2018
ATABT 3.2: 2016, 2017 3IR 2018 B AR IMIT—AT SUAR H STARH DI AT HaTs (FH /UE), Y& IoTT
(@™ /dien) IR he Saared (fd <o) @ g

Table3.2: Comparison of average height (cm/ plant), dry weight (g/plant) and flower production (no./tank)
of water hyacinth in different treatments during 2016, 2017 and 2018.

Treatment Height cm /plant Dry wt. g/plant Flower no./tank/month
2016 | 2017 | 2018 | 2016 | 2017 | 2018 | 2016 2017 2018
Ti- One time A. alternata 47.7 | 758 46.2 765 | 823 | 764 | 1494 938.9 | 11495
T2-One time Neochetina spp. 43.5 56.1 | 34.12 66.1 | 451 312 | 1174 41.6 0.0
Ts- Monthly A. alternata 43.1 61.6 54.7 665 | 84.2 720 | 171.8 9431 | 14209
T4 Monthly Neochetina + A. alternata 29.4 6.1 0.0 30.9 26 0.0 25.8 0 0
Ts- Quarterly Neochetina + A. alternata 343 | 131 23 41.1 6.6 1.40 39.4 0 0
Te- Control 555 | 823 78.7 959 | 989 | 894 | 559.1 1187 | 1725.6
3.1.2 SaeR® fAFlefear wiie ) d@&ar ik 3.1.2 Nliimger dependent }l)opfuLation dynami}cls
A Bt : : and damage potential of bioagent Neoch-
® e Wm X s etina spp. fn vgater hyacinth ®
T8 YANT SHANI 2016 H S MR & WIRSH b In the month of January 2016, the experiment was

# g oA & fordy fhar mar o o ufq aeidexr o fhaq started in large plastic fiber tubs to know the required load
: N ; of bioagent in per meter square area to reduce height, d

STIHRBI B ATTTIHAT STABMT DI Yot FRFT B & forg : htgﬂ P e q ea | tg trl');
o) ; ¥ R weight, flower production and time for complete contro

| 78 S . T AR 3 i e besides population dynamics of adults. The experiment
T | Ueh &I & 1S <ol § WRITAR & 36T ThR 3 wific was done with seven treatments in four replications.
gﬁﬁ ® 918 [FgipieT TSt Bl 30, 60, 100, 150 Ud 200 Bioagent Neochetian spp. at the rate of 30, 60, 100, 150 and
TGAT /e P e A SIS AT TP IUAR ¥ Fe v d99 200 weevils/tub were released after one month of

e Siclol : ity establishment of weed in the tub. One treatment was kept
® W 30/SP B R W BIS T for quarterly augmentation of weevil at the rate of 30

SUAR H PIE Bl el BIST T | < BT EIQ_UI &hel 263 weevil/tank. In control, no weevil was released. The total
HIeR AR o7 | area of tubwas?2.63m’.
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In the treatment where 30 weevils/tub were
released, there was continuous increase in height of water
hyacinth, which was 28.5, 40.4 and 40.0 cm/ plant during
2016, 2017 and 2018, respectively. In the event where 60
weevils/tub were released, there was increase in height
during first year while it reduced drastically by second
year and by third year, it was only 12.7 cm/plant. In
treatment where 100 weevils/tub were released, there
was increase in height during first year, while during
second year, it started to reduced severly and height
became negligible during 3* year. In case of release of 150
weevils/tub, average height was reduced severely during
first year and it was recorded 23.5 cm/plant, however
during second year, it was recorded 5.25 cm/plant and
there was complete control of the weed by July 2017. In
situation of 200 weevils/tub, height reduced up to 22.1
cm/plant in 2016 in comparison to 32.0 cm/plant in
control. In 2017, the average height was recorded 3.85
cm/plant, but complete control of weed was achieved
only by April 2017 and there was no regeneration further.
In the treatment where 60 weevils/tub were released at
quarterly interval, average height in 2016 was recorded
24.2 cm/ plant in comparison to 32.0 cm/ plant in control,
while in 2017, it was recorded 4.44 cm/plant, however,
the complete control of weed was achieved only by April
2017.In control where no weevil was released, continuous
increase in height was recorded and which reached up to
32.0, 60.9 and 62.7 cm/plant during 2016, 2017 and 2018,
respectively (Figure 3.4).
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T,: One time release of weevils 30/ tub; T,: One time release of weevils 60/ tub; T,: One time release of weevils 100/ tub; T,: One time release of
weevils 150/ tub; T,: One time release of weevils 200 / tub; T,: Quarterly release of weevils 30/ tub; T,: Control (norelease of insects)
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Figure 3.4: Effect of number dependent release of weevils on the height (cm/plant) of water hyacinth during

third year of experiment
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Dry weight of water hyacinth was also recorded
less in all the treatments corresponding to increase in
number of weevils. In case of 30 weevils/tub, average dry
weight was recorded 21.7, 19.7 and 16.9 g/plant during
2016, 2017 and 2018, respectively. Inthe treatment where
there was release of 60 weevils/tub, average dry weight
in 2016 was recorded 21.5 g/ plant, which increased up to
23.05 g/plant in 2017, while it was reduced in 2018
(11.2 g/ plant). In100 weevils/ tub release, dry weight was
found to be reduced continuously during all the years of
experiment and in 2018, the average dry weight was
recorded only 8.4 g/plant. In case of release of 150
weevils/tub, there was severe reduction in dry weight in
2016 and by May 2017, there was complete control of
water hyacinth. In case of 200 weevils/tub, there was
same trend as was with release of 150 weevils. In control
treatment where no weevils were released, continuous
increase in dry weight was recorded, whichwas 29.1, 44.5
and 38.6 g/ plant during 2016, 2017 and 2018, respectively.
This parameter also indicated that dry weight also reduce
severely with the increase load of weevils. In treatment
where there was quarterly release of 60 weevils/tub,
complete control of weed was achieved by May 2017
(Table3.3and 3.4).
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Table3.3:  Effect of number dependent release of Neochetina spp. on dry weight (g/plant) during different months of year
2018
Month Treatment

T, T, T, T, T, T, T,
January 229 20 15.1 0 0 0 40.3
February 23 18.7 10.7 0 0 0 37.3
March 22.6 12.2 7.6 0 0 0 30.3
April 21.8 51 0 0 0 0 28.8
May 20.8 0 0 0 0 0 24.5
June 20 0 0 0 0 0 24
July 20.7 0 0 0 0 0 30.4
August 19.7 0 0 0 0 0 37.3
September 11.3 0 0 0 0 0 41.8
October 10.6 0 0 0 0 0 52.2
November 6.9 0 0 0 0 0 56.2
December BI5 0 0 0 0 0 60
Average 16.9 11.2 8.4 0 0 0 38.6

T,: One time release of weevils 30/ tub; T,: One time release of weevils 60/ tub; T,: One time release of weevils 100/ tub; T,: One time release of
weevils 150/ tub; T,: One time release of weevils 200 / tub; T,: Quarterly release of weevils 30/ tub; T,: Control (norelease of insects)

SITHRBT & BIS Bl G H 9gd & AR 8 &
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UTIT AT | g8 <1 AT [ B STARHT H Hall Bl Iera
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Flower production in water hycienth was also
affected in all treatments corresponding to increase in
population load of bioagent during all the years. It was
recorded that weevils play very important role to reduce
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flower production in water hyacinth. In case of release of
30 weevils/tub, the average flower production was
recorded 34.2/tub/month during 2016, while there was
no flower production in 2017 and 2018. In case of release of
60 weevils/tub, flower production was recorded only
16.8/tub in 2016, while in 100 weevils/ tub release, flower
production reduced up to 15.4/tub/month. Likewise in
release of 150 and 200 weevils/ tub, flower production was
only 10.8 and 6.72/tub/month during 2016. In the
treatment where quarterly release of 60 weevils/tub was
made, average flower production was noticed about
16.3/tub/month. In control where no release of weevils
was made, there was a continuous increase in flower
production which was recorded 474.6, 1121.2 and
1095.8/tub/month during 2016, 2017 and 2018,
respectively. Study on flower production clearly revealed
that flower production was inhibited during first year
corresponding to number of increase in release. For
example, in case of 30 weevils/tub release, flower
production was 34.2/tub/month while in case of release
of 200 weevils/tub, average flower production was only
6.72/tub/month. Contrary to this, there was drastic
increase in flower production in control (Fig. 3.5 and

Table 3.4).
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T,: One time release of weevils 30/ tub; T,: One time release of weevils 60/ tub; T,: One time release of weevils 100/ tub; T,: One time release of
weevils 150/ tub; T,: One time release of weevils 200 / tub; T: Quarterly release of weevils 30/ tub; T,: Control (no release of insects)
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Figure 3.5: Flower production (no./tube/month) in different month in control treatment during third year of experiment.
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Table3.4:  Comparison of effect of number dependent release of Neochetina spp. average height (cm/plant), dry weight
(g/ plant) and flower production (no./tub) of water hyacinth in different treatments during 2016, 2017 and 2018.
Treatment Height (cm/plant) Dry wt. (g/plant) Flower production (no./tub)
2016 2017 2018 2016 2017 2018 2016 2017 2018
T, -30 weevils /tub 28.5 404 40 21.7 19.75 16.9 34.2 0.0 0.0
T, -60 weevils/ tub 28.20 25.27 12.7 21.5 23.05 11.2 16.8 0.0 0.0
T, - 100 weevils/tub 254 14.89 6.3 18.92 15.17 8.4 154 0.0 0.0
T, - 150 weevils/tub 23.5 5.25 0.0 16.6 2.5 0.0 10.8 0.0 0.0
T, - 200 weevils/tub 22.1 3.85 0.0 16.5 2.19 0.0 6.72 0.0 0.0
T, - 60 weevils/ tub* 242 444 0.0 17.6 2.5 0.0 16.3 0.0 0.0
T, - Control 32.0 60.96 62.7 29.1 44.52 38.6 474.6 1121.2 1095.8

T,: One time release of weevils 30/ tub; T,: One time release of weevils 60/ tub; T,: One time release of weevils 100/ tub; T,: One time release of
weevils 150/tub; T,: One time release of weevils 200 /tub; T, Quarterly release of weevils 30/tub; T,: Control (no release of insects);

*Quarterly release
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3.1.3 Number dependent population dynamics
and impact of bioagent Zygogramma
bicolorata on Parthenium in black gram crop

Parthenium hysterophorusisis has become a
potential threat in various crops of agriculture. Earlier, it
was not considered as a weed of crops, but now it has
invaded almost all type of crops. It has also been observed
in the field of rice prior to one month of its harvest.

Parthenium produces plenty of seeds, which may survive

up to many years in soil. Germination of seed can occur

throughout the year if conditions are suitable. Insect

Zygogramma bicolorata has been considered an effective

bioagent for its biological control in non-cropped area

during rainy season because during this period, it
multiply fast and cause appreciable damage to weed. In
crop situation, its potential to control Parthenium has not
been studied properly so far. Therefore, this experiment
was conducted to find out the number dependent
population dynamics and damage potential of

Zygogramma bicolorata on Parthenium in blackgram crop.

Experiment was conducted in mosquito net
conditions. Blackgram was sown along with the

Parthenium in open field. After 15 and 25 days of sowing

(DAS), mosquito nets of 3.35 m’were erected over the crop

and Parthenium to release Z. bicolrata at 20 and 30 DAS,

respectively. Before release of beetles in different
treatment, Parthenium density and height was recorded.

Beetles were released in 3, 4, 5, 6, and 7 pairs in each

mosquito net in 4 replications. In control, beetles were not

released. One treatment was kept weed free by removing

all type of weeds manually. After release of beetles at 20

and 30 DAS, total number of eggs, grubs and adults were

recorded from 5 plants from each mosquito net at 15 days
interval without uprooting the Parthenium weed.

Parthenium height and total number of flowers were also

counted. Visual damage to Parthenium by the beetles was

assessed by giving rank from 0 to 100 per cent. Dry weight
of Parthenium and blackgram was recorded at harvest.

Yield of backgram from each treatment was recorded.
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It was seen that after 20 and 30 days of release of
beetles, density of carrot grass was similar to that of almost
all the treatments ranged from 678 to 768.7 no./m”. The
beetle greatly influenced the density of carrot grass. It was
seen that the density of carrot grass was reduced
considerably in the various treatments after 45 days of
releasing the beetle, whereas in control, it was much
higher. In the controlled treatment, the density of carrot
grass was 40.0 and 36.8 no./ m”after 45 days of release at 20
and 30 days of sowing, respectively. Its density was found
significantly affected in treatments ranging from 3 pairs to
7 pairs release. On release of 7 pairs of Mexican beetles, the
density of carrot grass was recorded 4.3 and 4.65 no./m’
after 45 daysat 20 and 30 DAS, respectively. Onrelease of 3
pairs of beetles, the density of carrot grass was 5.7 and 7.7
no./m’, respectively. It shows that releasing of beetles in
different pairs decreases the density of carrot grass
according to the number of release. There was significant
reduction in beetles's release treatment than control
(Figure 3.6).

It was found that Mexican beetle plays a very
important role in reducing the height of the carrot grass. In
those treatments where beetles were not released, the
length of the carrot grass reached 109.8 and 111.5
cm/ plant, after 45 days at 20 and 30 DAS, respectively. In
those treatments where Mexican beetles were released in
different pairs, there was considerable decrease in height
of carrot grass. In various treatments, decrease in height of
carrot grass was recorded. It was seen that where three
pairs of Mexican beetles were released, carrot grass
reached after 45 days, up to 35.6 and 40.5 cm/plant at 20
and 30 days of DAS. In that treatment, where 7 pairs of
Mexican beetles were released, plant height was recorded
22.3 and 23.5 cm/ plant after 45 days of release at 20 and 30
DAS, respectively. This experiment showed that there was
no significant difference between release 6 to 7 pairs of
beetles, but significant reductions in treatment was
recorded between 3 pairs and 5 pairs (Figure 3.7).
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Figure 3.6: Effect of different number of Zygogramma bicolorta
on Parthenium density (no./m’) after 45 days of
release at 20 and 30 days of sowing (DAS)
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Figure3.7: Effect of different number of Zygogramma
bicolorta on Parthenium height (cm/plant) after 45
days of release at 20 and 30 days of sowing (DAS)
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The effect of release of differentnumber of beetle
was seen in reducing the number of flowers in various
treatments. After 45 days of release of beetles at 20 and 30
DAS, the flower number was recorded 257.8 and 240.5 per
plant, respectively. The number of flowers were found
reduced according to increasing in release of Mexican
beetle. It was seen that in the treatment where 3 pairs of
beetles had been released, the number of flowers after 45
days of release recorded 11.8 and 21.8 per plant at 20 and
30 DAS, respectively. In that treatment where 7 pairs of
Mexican beetles were released, 3.3 and 5.6 no./plant
flowers were recorded after 45 days of release at 20 and 30
DAS, respectively. This experiment showed that flowers
production was reduced in different number of release of
beetles. Even, if a few beetles are released, they have a
great effectin reducing the number of flowers (Figure 3.8).

The data of black gram yield also showed that
Mexican beetle contributed significantly in increasing the
yield. In those treatments where only 3 pairs of beetles
were released, the yield of black gram was recorded 0.85
and 0. 65 t/ha after 45 days of release at 20 and 30 days
after sowing, respectively. In case of release 7 pairs of
Mexican beetles, the yield of black gram was recorded 0.97
and 0.94 t/ ha. It also showed that in the treatments where
lesser number of Mexican beetles were released, less yield
was obtained, but where more beetles were released, yield
was more. In that treatment, where no beetle was released,
0.45 and 0.41 t/ha yield was obtained at 20 and 30 days
after sowing (Figure 3.9).
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Figure 3.8: Effect of different number of Zygogramma bicolorta
on Parthenium on flower (no./plant) after 45 days
of release at 20 and 30 days of sowing (DAS)
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Figure3.9: Effect of different number of Zygogramma
bicolorta on black gram yield (t/ha) after 45
days of release at 20 and 30 days of sowing
(DAS)
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Monitoring, degradation and mitigation of herbicide residues and other pollutants
in the environment

A TR e YoITell 3R Sa IH- SURN
$ TEd AMHATRRIT ST 9giaroiiF gHq19

q&T W ATHARN @eN & SuRefd | faf
B, A1 Ud URI R BIHRS YA BT & | 9al IR
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S 81 gafey g, mERd e JoTell § Uquel g
ATHATRIAT SFARINT BT SqeeH, PR T IHF R AR
ARSI &7 JARA AT T & | Wbl & 91 &
HOll Ud el UR el B &g Bdl, 5l d JaT &

Environmental risk assessment of herbicides under
wheat based cropping system and their mitigation
measures

Persistence of herbicide residues is of great concern
as presence of herbicide residues in the soil may not only
damage the sensitive succeeding crops but also adversely
affect human and animal health due to bioaccumulation of
residues in crop produce. Due to rain and irrigation
persisting residues are likely to move towards subsurface
soil and may contaminate ground water. Thus project on
Environmental risk assessment of herbicides under wheat
based cropping system and their mitigation measures has
been initiated. Crop, water and soil samples were evaluated
to see persistence and bioaccumulation of various
herbicides in fishes and crops under field conditions.
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GRITeT RAR Sushilkumar
417 SMEIMETATH, WU & T WV HY ASINT | T AIfeAT Shobha Sondhia
GRS H el STaRiy bl Rerfey Ud. faea@Am A K. Vishwakarma
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411 HAIPHT © ©d DI &I 4 YgIoiH, SHIGHIA

R SIRESNT & T BT JEqTT

TR 2018 H HeBT BT BASA H USTOH, SHIS A
3R SIRESIF &7 SUINT HH: 1.0 fHUT /THRIR, 120
3R 25 UM /TEFIR B &R ¥ AR FMISHERRA +
AARTrRA daR s (sreaifes) (12425 9M/
TICIN), HCHoHRM-fAuTsd (4 IM/TaW) IR
et (1.0 fBuT /gacar &l IdT 2017—18 W T &
wd H fear T dr "e @ Bad HoOravi iR
IMHATRRI & JTTESH BT eI foar 137 |

faf=1 ¥ sfdvTel R U, frer ofR woforal #
gfdvrse @1 ervr fRiRa favar a1 | sdfarged @t Rerar
& forg Mg, a9, 18 3R aril & AT H 0, 15, 30, 60, 90,
120 fei ¥ efdurss el @1 qoaied fHar |
gdaTgSd & SUANT 3R 997 & 978 Uy &R Anforal &
T Ud fhy 7T 3R ¥ # Rars & 91e, 39 ded 8iR
MHATRIIT BT & RRAT BT T@ & el 0 A 100 &4l &
dra H&fe &A1 3§ quforl & 9 &% 3R ST $1 oraxn
BT A eI BT 127 | AT AT BT UBel B ATD I
BT & HY H JUHTAHT FIRT RN & ol e fafer
g1 fawersor farar T |

10 f3A1 & UZATd 1.444, 0.4428 3R 0.1958 pg/g
oI T H 91y Y, S 30 AT # 0.4469, 0.0585 iR 0.0273
ug/g @ IRIER YE | TR R STREAAT B
3T B B A9 <0.01 pg/g o | BTl (e, Fedl & @ H
B 7 0.026 pg/g TSIl &A@y u1g 1Y (FaH 4.
1) 7 9 & 9% #&1 @ g # cRIdEE SR
SRMSE &1 e Tfcrerd & 21fdd sraeed uram 137 |
@I H UART fhd T eramATe o IifeR Xe drgAfead
@ TR faafed 81 T (fara 4.2) | 7awT 31T 3R & H
TR B AT AR AT & A2 arly Y | wewT aF fAEr
H UgToid, SHRIERIA &R SToRmSi &7 3ref Sfiawr e
17.77, 13.37 3R 13.32 fa=1 uram = (arferat 4.1) |

4.1.1 Residues of atrazine, tembotrione, and

topramizone in the soil of maize field

Atrazine, tembotrione, and topramizone were
applied at 1.0 kg/ha, 120 and 25 g/ha to the maize crop in
Kharif 2018 and iodosulfuron+mesosulfuron ready mixture
(Atlantis) (12+2.5 g/ha), metsulfuron-methyl (4 g/ha) and
pendimethalin (1.0 kg/ha), respectively were applied in
Rabi 2017-18 to wheat plots at recommended doses to study

residues and degradation of herbicides.

Herbicide dissipation was determined in water,
soil and fishes at different time interval. Herbicide residues
in soil, paddy, wheat and water at 0, 15, 30, 60, 90 and 120
days were evaluated for persistence of herbicides. Water
and fishes samples were collected after herbicide
application and rain event in Kharifand after flood irrigation
in Rabi between 0 to 100 days to evaluate bioaccumulation
and persistence of herbicides. Effect of herbicides on fishes
mortality and water quality was also evaluated in the
respective days. All samples were processed and analyzed

forresidues by UFLC as already standardized methods.
At 10 days, 1.444, 0.4428 and 0.1958 pg/ g residues

of atarzine, tembotrione and topramezone, respectively
were found in the soil of maize field which dissipated to
0.4469, 0.0585 and 0.0273 pg/g at 30 days. Residues of
tembotrione and topramezone were below <0.01 pg/g at
harvest. However, 0.026 pg/g atrazine residues were
detected at harvest in the soil of maize field. (Figure 4.1).
More than ninety percent dissipation of tembotrione and
topramezone was found in the soil of maize filed at 90 days
(Figure 4.2). Atarzine, tembotrione and topramezone were
dissipated in the soil of maize field following of first order
rate kinetics and half life was found 17.77, 13.37 and 13.32
days, respectively (Table 4.1).

ATFABT 4.1: WA 2018 H AT & WA Bl fHE H 677 TR BACT, 3R THRR R TSN, THRICHAN 3R STIRFSIE 6T

31 ST et
Table4.1:  Ratekinetics, R*and half-life of atrazine, tembotrione and topramezone in Kharif in the maize soil Kharif 2018
Herbicide Decay constant R2 Half-life (days)
Atarzine 0.039 0.935 17.77
Tembotrione 0.056 0.941 13.37
Topramezone 0.052 0.807 13.32
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faa 4178 & AE) § @RI% H USolE, RIS
3R STIRTASIE &7 JTUEeH
Figure 4.1: Degradation of atrazine, tembotrione and
topramezone in Kharif in the maize soil

At & gomr # dree @ g # ggreie,
SHICHT @R SIRMSIE BH AT H U U (drferdr
4.2) | IR ¥ 90 &I H B Hepl & UEl H 1.445 3 0.0270
ug/g USTOM & Y UTY TV | STdfds, 10 & 90 fa=i # &
Gref # SHEICHRIA 3R STORMSIE & 319y 0.871 ¥ 0.002
ug/g SR 0.932 W 0.010 TP TN TV | BIeTifP PHels &
THA YT H 0.0322 pg/g TSTON & TGLY UIY 1Y |

faa 4.2: 981 & Wa @1 B H UEolE, SIS
IR CIIRTHSI BT TS Brsfcard

Figure 4.2: Dissipation kinetics of atrazine, tembotrione
and topramezone in the soil of maize field

Less concentration of atrazine, tembotrione and
topramezone in the pond water was detected between 10 to
90 days in comparison to soil (Table 4.2). An amount of 1.445
t0 0.0270 ng/ g atarzine residues were found in green maize
plants at zero to 90 days. Whereas, tembotrione and
topramezone residues were found to be 0.871 to 0.002 ng/g
and 0.932 to 0.010 pg/g in green plants at 10 to 90 days,
respectively. However at harvest 0.0322 pg/g atrazine
residues were found in the straw.

ATfeTdT 4.2: WH 2018 F U § USTOIH, THICTAN 3R STIRTHSIH & a2y

Table 4.2: Residues of atrazine, tembotrione and topramezone in water in Kharif 2018

Days Residues (ug/mL)
Atrazine Tembotrione Topramezone
10 0.425 0.044 0.012
30 0.283 0.025 0.006
60 0.249 0.020 0.005
90 0.030 <0.010 <0.001
412 GIRIGIR:] Qg‘ﬁﬁ?[ éﬁﬁﬂ?ﬁ:{ 3R SRS 41.2 Effect of atrazine, tembotrione and topramezone
3MTINY BT aBforal Bl I} SR R Y19 residues on fish mortality in ponds

TTeATd & U= o Aefordl & g iR faurRhar o
ST & foTT s foha a7 | 78l # AL 0.0749 3R
0.0172 pg/g TSTSIA & ITARIY 60 31X 90 f&=ii & aT8 UMY
Y, BT, ATl & 7R IR fATRHAT & oefvr 3 drelrd
¥ a5 ET fby U, STEf suarRd ol § IRy @l
STl AT 7| 60 i & 91 THICHE & #Aoforai #
IR UAT ST Bl AT (<0.001 pg/g) (Arfersdr 4.3) |
HH U Y o |

Fishes were monitored to evaluate any mortality
and toxicity. In the fish an around of 0.0749 and 0.0172ng/g
residues of atrazine were found after 60 and 90 days,
respectively, however, fish mortality and toxicity symptoms
were not recorded in the pond where herbicides were
entered through runoff water. At 60 days tembotrione and
topramezone residues in fishes were below the detection
limit (<0.001 pg/g) (Table 4.3).
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qTferepT 4.3: WRIH 2018 H HSfeHAT H AR & Sy
Table 4.3: Residues of herbicides in fishes in Kharif 2018

Residues (ug/g)
Days
Atrazine Tembotrione Topramezone
30 0.0749 <0.01 <0.01
60 0.0172 <0.01 <0.01
100 <0.001 <0.01 <0.01
413 U @) IOTEGAT WR UGN, SHIGRIA 3R 413 Effect of atrazine, tembotrione and topramezone

SIURTSI ATHATREN ST Y91

TTTal # AT Uea SR ST @ Ul H AT 743
F 824 @ I RN AT, &l USRI, SHEICRE &R
SIIRTAGI — STUATE 3R qTRST & AIH I qTeltd & Uil
waer far a7 or | urel & digd | aRads S el |
3Mfde of, f5778 SIORPTSI (7.96 —8.66) Tl 31T T | 1
we B & Qva & uRad= S+ drarat § aifdre e, T&f
JUATE (7.13—8.24) & YRV & ®HY H THICIIN dEAd
ITT oI | TSI &R SHICAE & | & 97 el iR
gl @1 T[ureT § SeoieE ®U W I A8l (bt
(arfeTdT 4.4, 4.5 31X 4.6) |

WRI% 2018 H TSTHH, SHEICA iR SIaRMGIT
P fOSHId & 91 HepT b Wd &I (AT 7.06—8.02, 7.13—8.21
3R 730 —7.97 & 1 pH Rl T ¥ | Frafya g |
e ararar 955-72.5, 87.8—66.2, 28.6—108.9, 51.5—
117.6 uS/cm USTSIH, SHEIERIA iR SRS & TN &

are fAedl % o 9 90 oAl & i uig 78 |

herbicides on water quality

Overall mean pH and EC of water varies between
7.13 to 8.24 in the corresponding ponds where atrazine,
tembotrione and topramezone were entered through runoff
and rain. Change in pH of water was higher in those plots
that received topramezone (7.96 -8.66). Similarly change in
pH of soil was higher in those ponds that received
tembotrione as a result of runoff (7.13-8.24). Atrazine and
tembotrione did not alter quality of pond and soil
significantly (Table4.4,4.5 and 4.6).

pH of the soil of the maize field varied between
7.06-8.02, 7.13-8.21 and 7.30 -7.97 after application of
atrazine, tembotrione and topramezone in Kharif 2018.
Electrical conductivity in the soil was found in the range of
95.5-72.5, 87.8-66.2, 28.6-108.9, 51.5-117.6 uS/cm in control
and after application of atrazine, tembotrione and

topramezone, respectively between zero to till harvest.

AIADT 4.4: WA 2018 H HeBl & WA ¥ AMHRN & [Fsbra & arg A & sl § aRacH
Table 4.4: Change in EC of the soil due to herbicides application in maize field in Kharif 2018

EC (pS/cm)
Treatment Days
0 5 10 20 30 60 90
Weed free 95.5 63.0 62.5 37.7 32.9 26.8 62.1
Weedy 63.0 54.0 56.5 43.5 38.9 41.0 72.5
Atarzine 87.8 51.9 78.0 355 26.6 18.9 66.2
Tembotrione 28.6 45.3 24.6 98.6 94.5 78.2 108.9
Topramezone S)[E5) 19.1 28.2 64.0 72.8 96.3 117.6
LSD (P=0.05) 4.6 124 3.7 6.2 5.36 4.83 51
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ATfABT 4.5: WRAH 2018 ¥ HepT & Wl A AMHARAT & [Bbrd & q1e A & diger # uRad=
Table 4.5: Change in pH of the soil due to herbicides application in maize field in Kharif2018

Observation Control Atrazine Tembotrione Topramezone
0 day 7.73 7.06 7.73 7.49
5 day 8.06 7.75 8.06 7.64
10 day 8.21 7.60 8.21 7.97
20 day 8.24 743 8.24 7.69
30 day 8.21 8.02 8.21 7.90
60 day 7.51 7.74 7.51 7.22
Harvest 7.13 7.40 7.13 7.30
LSD (P=0.05) NS NS NS NS

ATABT 4.6: W 2018 ¥ HepT & W A AMGANRIAI & [FSP1d & 1< T BT 541 H TR
Table4.6: Changein EC of the water due to herbicides application in maize field in Kharif2018

Treatment Change in EC (pS/cm)

0 Day 5 Day 10 Day 20 Day 30 Day 60 Day 90 Day
Weed free 652.0 600.5 694.5 652.0 600.5 287.5 460.0
Weedy 713.0 581.5 5315 650.2 565.0 460.0 436.0
Atarzine 626.5 651.0 531.0 651.0 531.0 460.5 436.0
Tembotrione 628.0 592.5 561.0 621.0 653.0 409.0 4215
Topramezone 729.0 687.5 629.5 729.0 716.5 477.0 430.5
LSD (P=0.05) 29.6 50.8 31.0 34.7 344 40.6 36.2
Sem+ 10.4 17.9 10.9 12.9 121 14.3 12.7

dl 2017—18 ¥ BT JAA Y] BT TS 414

414 Dissipation of herbicide residues in Rabi 2017-18

R

]

HEHRR TR (4 U/ 8FCAR), Jeeifes
(CMITSRIGRRM + HANMERR, 12425 UM /TIIR)
3R UEHeNfe (1000 I / TFCIR) HT SUINT WRYTAR
wde @ forg 8 & wa # forar war o | & § gdmenfem
@AY 0 I 90 Al H g & W #I AL H 1.282 H 0.
0773 pg/g A UTY 1Y, STafd 0 ¥ 90 AT H g & dieif #
1.877 ¥ 0.0985 pg/g USTHT & ST UTY 1Y | Heel
HeTs & FHa H 2T H 0.0079 pg/g USHAOM & 3raey
UTq Y| TG B I AR GIIT H, ST & Sraeiy
AT 0.0134 3R 0.0171 pg/g TP UT¢ MY (Frd 4.3) |

Metsulfuron-methyl (4 g/ha), Atlantis
(iodosulfuron + mesosulfuron, 12+2.5 g/ha) and
pendimethalin (1000 g/ha) were used in the wheat field for
weed management. Pendimethalin residues in Rabi were
found to be 1.282 to 0.0773 pg/ g in the wheat soil at 0 to 90
days, whereas 1.877 to 0.0985 pg/g pendimethalin were
detected in wheat plants at 0 to 90 days. At harvest 0.0079
pg/ g pendimethalin residues were detected in the soil. In
wheat grains and straw, pendimethalin residues were
found 0.0134 and 0.0171 pg/ g, respectively (Figure 4.3).
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foa 4.3: 18 & Wd iR 12 & Uil @ gy § GSmenferd sraRl &1 sruEe

Figure 4.3: Dissipation of pendimethalin residues in the soil of wheat field and wheat plants
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g P Wa B BE A T ¥ 60 feAl H
HCHORRI—HIge & a2 0.1905 ¥ 0.0021 pg/g UY
1Y, ETefifeh 90 AT H T2 HHel  H 379N 0.001 pg/g A
¥ UTY 7 | B Il # 0.260 ¥ 0.0032 pg/ g HEATRR—
fersd & S1aey Uiy Y 3R 90 AT (= 4.4) & 911
3TARIY YgET T A A Uiy g | 90 AT # arawel @
HIHT 0.001 pg/ g IR Y | ATerd @& T # fecae forfie
(0.001 pg/ml) & I FEFERR 3R ATASRIRR B

3YETRIY UTQ Y |

Metsulfuron-methyl residues were found 0.1905 to
0.0021 pg/g in the soil of wheat field at zero to 60 days,
however at 90 days and harvest residues were found to be
below 0.001 pg/g. In green plants, 0.260 to 0.0032 pg/g
metsulfuron-methyl residues were detected and become
non-detectable after 90 days (Figure 4.4). At 90 days
residues were found below 0.001 pg/g. Mesosulfuron and
iodosulfuron residues were found below the detection limit

(0.001 pg/ g) in the pond water.
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fora 4.4: ¢ & WT IR T @ Ul B AE H ACHERRA B AN BT JTECH

Figure 4.4: Dissipation of metsulfuron residues in the soil of wheat field and wheat plants

TARTCRRE IR MASRIGRRE & AT
04332 ¥ 0.0201 pg/g 3R 05119 I 0.0132 pg/g, HAM:
T & Wd @ gl 7 31 31R 60 fo1 # 3iiR 90 fAi & @18
3[ARY 0.001 pg/g ¥ HH UR Y| HHMSHIRA 3R
IMATSACHIRT @ 3TaRIY HHI: 0.716 H 0.017 pg/g 3R
0.6747 ¥ 0.0136 pg/g T U TTQ | g & Uil # g 3R
60 fa=i ¥ 3fR 90 & @& @78 # 12T 0.001 pg/g & HH
AT H Uy Y (RIS 4.5, 4.6 UG dlfaddT 4.7) |

Mesosulfuron and iodosulfuron were found 0.4332
t0 0.0201 pg/ g and 0.5119 to 0.0132 pg/ g, respectively in the
soil of wheat field at zero, 60 days. At 90 days, residues were
found below 0.001 pg/g. Mesosulfuron and iodosulfuron
were found 0.716 to 0.017 pg/g and 0.674 to 0.0136 pg/g,
respectively in the wheat plants at zero and 60 days and at 90
days residues were found below 0.001 pg/ g (Figure 4.5, 4.6
and Table4.7).
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Figure 4.5: Dissipation kinetics of mesosulfuron,
iodosufuron, pendimethalin and metsulfuron
in the soil of wheat field

fora 4.6: 31 2017-18 H I & T @ frer A
TARIERRI 3R SIS & qecH |
Figure 4.6: Degradation of mesosulfuron and iodosulfuron
in the soil of wheat field in Rabi 2017-18
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AIfADT 4.7: 18 & T AR IE & Ul ] ST § HSHSHIRIT & 72| BT 3TTecH

Table4.7: Dissipation of metsulfuron residues in the soil of wheat field and wheat plants

Herbicides Decay constant R2 Half-life (days)
Metsulfuron-methyl 0.060 0.935 7.9
Iodosulfuron 0.069 0.807 10.0
Mesosulfuron 0.067 0.920 10.3
Pendimethalin 0.048 0.846 20.6

415 YHAIRMAN & FRAGR IUINT 9 Joid AT

3 IR &1 JITHT

TIfeRYT 3R Y Heell TN & HRUT fHed
& HAEIH W ATHARI BT SART §RT UguoT faey w9 |

41.5 Evaluation of risk of ground water
contamination by the continuous use of

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.

Ag@yul 2| ol @l
AT §RT SHIA UgyoT
DT GG HROT Wl AT STl
2| e sirmier wmaTeh
ol H gereie 8Id 8 3R
9 UBR a9l g § Gqd
T @R & d8d —oid

YT T WaRT ¢ ST © |

SITRMSIE &1 Wd &l Rfd & d8d 1.0, 20 3R
3.0 HIex TeNE & TgdIe] TR 25 3R 50 UTH / BaeIR
PY X ¥ fsHa fdhar Tar 8k 39 m@fe § T 1150
el auf S| TAUgERT §RT 0-25, 25-50, 50—75,
75—100, 100—125, 125—150, 150—175, 175—200, 3R
200—225 9% AE] & 9 THa fHy 7Y 3R TERE W
a9l BT faveryor fHar war| AL § SRESH @
3TECH Bl a1 3R BldAIgS & AEH 9 ol 6guUl &
Farfad SRaw &1 Jfasgarh w7 & forv fbar a1 | 1.0,
2.0 3R 3.0 HIex 1 HaTS Tl ATSHHIeR I SIRMEGIE &
IS &7 fAgeryor faraT 72T o7 | oflaes & T argHeR
I THA fhar T 3R sfdrss & T @ e & forw
fargeryyor fohar =T |

T TS B ST H 31feH UTY 7Y oF 37 10 3R
20 &A1 # Frgdriiex § B TEXTS dF T T | SRS
YRl BT /AT 0.111 H 0.091 pg/g U &9 & a8 HU
A8 TR 75—100 HEHIER TERTs R UT8 TS 31X 10 fe=ii &
T I ¥ 150 HSHICR TBRTS WR 0.075 I 0.057 pg/g TH
Rl fovar a7 | STRESIE & @I BT ATST BT Ul 60

As most of the herbicides are
soluble in water and thus
may poses the risk of ground
water contamination under
saturated moisture regime.
Thus this experiment was
conducted to evaluate the
mobility and leaching
potential of herbicides under
natural rainfall conditions in
lysimeter made of cements of
1,2, and 3 meters.

Topramezone was sprayed at 25 and 50 g/ha dose
to the lysimeter of 1.0, 2.0 and 3.0 meters depths under field
condition and allowed to receive natural rain
(approximately 1150 mm). Soil samples up to 0-25, 25-50, 50-
75, 75-100, 100-125, 125-150, 150-175, 175-200, and 200-225,
cm depths were collected and analyzed by HPLC to evaluate
the movement of topramezone in soil and to predict possible
risk of ground water contamination through herbicide.
Residues of topramezone were analyzed from various
depths of the 1.0, 2.0 and 3.0 meters depth lysimeters.
Leachates were also collected from column and analyzed to

see the movement of herbicide.

Residues were higher in surface soil and detected
up to lower depths in lysimeters at 10 and 20 days. An
amount of 0.111 to 0.091 pg/g topramezone residue were
found in upper surface to 75-100 cm depth after one day and
dissipated to 0.075 to 0.057 pg/ g at zero to 150 cm depth after

10 days. Topramezone residues were detected up to 60 days
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Al @@ 0 ¥ 200 W B MEE W ST TAT AT
1, 2 3R 3 HIeX BT TERE el ASHAC & ofided |
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at 0 to 200 cm depth. From the leachates of 1, 2 and 3 meter
depth lysimeter, 0.01836 to 0.0938 pg/g topramezone
residues were detected (Table 4.8).

qIfeidT 4.8: MIGHfad auf U B & 918 ey H STRMSIE & J7aely

Table 4.8: Residues of topramezone in leachates after receiving natural rains

Sampling date Topramezone residue (j1g/g)
1M M 3M
23/7/ 2018 0.093 0.079 0.075
30/7/ 2018 0.064 0.075 0.067
10/8/2018 0.036 0.068 0.057
31/8/ 2018 0.018 0.015 0.010

4151 TIRMESIT ® SUAIT del @¥% 2018 A
qIRe & 915 ofilde @ divg 3R s o
gRad+

gifTgS Tfted e & 915 oflde & Qv #H 759
9.4 T& P! gy gs o, Rorad =T Tevrs WR fa=ivl &
STATSTET fowarg 718 off | ergRiiey o At # SRS
% TN & BRI Uivg 3R $f1 # qiRer & a1g gRad=
DT 4.9 5 TG TS 2 |

4151 Change in pH and EC of leachates after
topramezone application and following rain in
Kharif 2018

There was increase in pH 7.5 to 9.4 of leachates
after herbicide application which showed movement of
residues at various depths. Change in pH and EC of
leachates due to topramezone application in soil columns

and following rain are presented in Table 4.9.

DT 4.9: TG 2018 H <lICH H SIRMSIA IIANT & HROT direded & Uigd d aRadd

Table 4.9: Change in pH in leachates due to topramezone application in leachates in Kharif 2018

Date 1M 2M 3M
pH EC pH EC pH EC
23/7/ 2018 8.3 60.1 7.7 177.2 7.3 77.2
30/7/ 2018 8.9 177.2 8.8 179.0 8.5 62.2
10/8/2018 8.1 146.5 8.3 200.0 8.3 183.2
31/8/ 2018 7.8 59.7 8.2 115515) 8.7 108.9

4152 TIWRESIT & IGUANT & SR AR @B
2018 IR & 915 fafdr=1 818 W gt &
pH 3R ECH uRad=

SRS & STUAINT & drq gl & dieg 4
Al gfE 83 ot | ey & S o weayof ofR v/ &
[ U Y| AREMIeR & dlded H o CIIRpTeiA
UftT®h e & HROT fBRTa—afwe IRMHIeR # 9gad 3R
ATfIDT 4.10 TF 4.11 ¥ I (AT TAT B |

41.5.2 ChangeinpHand EC of the soil at various depths
after topramezone application and following
rainin Kharif 2018

There was marginal increase in pH of soil after
topreamezone application. Significant differences in EC of
the leachates were found with passage of time. Change in
physico-chemical parameter due to topramezone
application in the leachates of soil lysimeters are presented
inTable4.10 & 4.11.
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ATfAIDT 4.10: FATSURCR (TNH 2018) H SRS & FFIAN S dTa 5—60 a1 # w1 Tevrg W AL &

Ao o gRdc
Table4.10: Change in pH of soil at various depths at 5-60 days after topramezone application in lysimeters
(Kharif2018)
Change in pH at various depths
Depth 5 day 10 day 30 day 60 day
1M 2M 3M | 1M 2M 3M M 2M 3M M 2M 3M
upper 8.35 7.56 729 | 752 | 772 778 | 7.525 | 7.45 711 6.72 7.38 6.87
0-25 8.46 7.48 762 | 7.83 7.34 7.34 791 7.64
25-50 8.21 7.56 8.06 | 817 7.75 7.54 8.15 7.79
50-75 8.11 7.54 745 | 812 | 8.16 7.57 7.76 7.74 7.60 8.14 7.89 7.75
75-100 7.71 7.53 8.29 7.69 7.56 7.64 8.02 7.99
100-125 7.83 7.63 8.07 7.75 7.67 7.50 8.00 8.09
125-150 7.73 7.69 8.08 791 7.92 8.00 7.94 8.16
150-175 7.64 0 7.27 7.90 8.13
175-200 7.65 7.97 8.01 8.15
200-225 7.64 7.27 7.96 8.07
AIfADT 4.11: TSI (TH 2018) H SIRMSIA & IR & 918 3-10 &A1 # faf= Tev1s R Mg & qigg #
RIRCRE]
Table4.11: Change in pH of soil at various depths at 3-10 days after topramezone application in lysimeters (Kharif
2018)
Depth Change in EC at various depths (us/cm)
5 day 10 day 30 day 60day
1M 2M 3M 1M 2M 3M 1M 2M 3M M 2M 3M
upper Doy 111.4 118.6 73.7 48.0 121.0 87.4 789 126.9 144.6 149.3 141.7
0-25 110.8 | 120.9 80.0 64.7 66.2 59.8 161.5 143.3
25-50 1193 | 111.7 89.1 110.1 98.8 51.4 145.6 142.2
50-75 99.8 275.8 209.1 91.0 86.1 88.8 116.6 71.6 77.7 151.1 168.6 79.2
75-100 203.5 182 69.5 59.1 /325) 90.3 163.3 108.5
100-125 229.9 237.8 88.9 146.9 84.6 86.0 185.2 112.1
125-150 191.0 | 2115 132.3 66.4 78.1 112.5 163.6 119.5
150-175 283.0 151.4 87.6 112.6
175-200 226.5 170.3 86.5 121.1
200-225 183.0 120.5 92.5 121.0
416 fam= © 9d 9 oMd Nl ) Rerdr 4.1.6 Persistence of herbicideresidues atfarmers' field
framt & g 3 @A) sk def & :pi:ﬁ Pl BT Soil and plant samples from farmers' field were

m D G STIET B eTIT B %I'Q THS fopaT T o1 | collected at harvest to determine terminal residues of
ST ¥ 0.0737 3R 0.0198 ne/e & arasy aeil) ger herbicides. In the soil 0.0737 and 0.0198 ng/g residues of

c ~ . = L. atrazine were detected in the soil samples of farmers'
etdlz Sl SO k4 @ L MR Phoolbai and Hukum from Bargi location (Table 4.12 &

(arferdr 4.12 Td 4.13) | 4.13).

drferdT 4.12: O & Wd & W% d BAAT Pels S THI Y

Table4.12: Harvest time herbicide residues in Kharifin the farmers' field
Farmer name Bispyribac-sodium Pyrazosulfuron-ethyl 24-D Fenoxaprop

Rice Soil Rice Soil Rice Soil Rice Soil

Heera <0.01 <0.01 <0.01 <0.01 0.011 0.0216 0.008 0.0155
Virendra <0.01 <0.01 <0.01 <0.01 0.065 0.086 0.0060 0.014
Hukum <0.01 <0.01 <0.01 <0.01 0.069 0.0939 0.0074 0.030
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Table4.13: Harvest time herbicide residues in Rabi in the farmers field
Farmer name Metsulfuron Clodinafop-propargyl
Wheat grain Straw Soil Wheat grain Straw Soil
Heera <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Virendra <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hukum <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

g @ T H 91 ST H HCHOHRI IR FASATDIT aRY <0.001 I & UIY 1Y |

In wheat grains, metsulfuron and clodinafop residues were found below the detection limit in the Bargi locality

417 IMTS.IMMS.UATH, AlUTd & AT AT Hfy
Al gRASHET # ImeAref avy @)

Rexfear

AT qo 7ep & S USHfe & SR
0.0411 iR 0.0499 pg/g TP UG Y | 1 § TSI &
3fERIY 0.01 pg/g A ¥ UIQ Y | =T ¥ SHGIATURR &
AT B H 0471 pg/g WY | N B < H
USenfe & 31a9Y 0.045 ¥ 0.031 pg/g A% UTY Y |
BHTg & THI IS H HeAHIRI— g e, Iz
3R MATSAEHRIT & 3TaRY 0.01 pg/g ¥ HH AT 4 UIY
Y | He & ST H YT @ 3TaRIY 0.0460 ¥ 0.0615 ng/g
TP UTQ Y | §RET H, HIOTIaoIThig & 7aely, Faesi &
T ST @) T 1 1Y 719 (0.01 pg/g) |

41.7 Herbicide residues in conservation agriculture

collaborative project with IISS, Bhopal

Pendimethalin residues in the soybean maize and
grains were found to be 0.0411 and 0.0499 ng/ g atharvest. In
chickpea, pendimethalin residues were found to be below
0.01 png/g. Imazethapyr residues in chickpea was found to
be 0.471 pg/g at harvest. In wheat grains, pendimethalin
residues were found to be 0.045 to 0.031 pg/g at harvest.
Metsulfuron-methyl, mesosulfuron and iodosulfuron
residues were found below 0.01 pg/g in the wheat grains at
harvest. At harvest, atrazine residues in the maize grains
were found to be 0.0460 to 0.0615 pg/g. In mustard,
propaquizafop residues were found below detection limit
(0.01 pg/g)atharvest.

65



YT BRIHH -5
RESEARCH PROGRAMME - 5

ERUAAR Y48 db-ild b HYS Y&d R e W&o Uq yeeia a1 I JqrEl &1 Jedid-d
On-farm Research and Demonstration of Weed Management Technologies and Impact Assessment

dh-Td] BEIARYT b=l ST & YdTg Bl Ufshar
2, ST eNerhdian & fhamt da, de-ie! fAdrT Td TR

SR a1 =ROT | JoRaT & 3iR 3id H Bl gIRT =T

Technology transfer is a stream-lined flow of

technical know-how from the researchers to the farmers,

going through various stages like technology development,

foraT SITeT ® | SR Bl a¥) Aol dal oIl HAebdT & Al
T R ATl 9T 0 | Th11d BT START B D AR
3T S ST B D | BTeiifh, faHRia 3R e
faf=1 eR®T W™ R &Rar g | safery I A T &
IR A 31U Wl H 31 dTel WRUTAR] & U&e &
fou fAaRea @1 o1 &1 da-al @1 qedied dfdhar |
I BT § o I8 fpamt & forv arfde |refe 8|

dissemination and finally adoption by the farmers. The
transfer may be said to be successful if the receiving entity,
the transferee, can effectively utilized the technology and
eventually assimilate it. However, the gap between the
technologies developed and adopted is widening owing to
the various factors influencing technology transfer. Hence,
it was thought that it will be wise and meaningful if farmers

are involved in the evaluation process of improved

packages for management of weeds prevailing in their

IRUTARERY WRUTAR ST Qe gRT Uers oe
BRIHA & AT W HEdYU Buell H ERUGIR Tde
AHANfRAT BT Hedidwd vd uee fHar o &1 g | dife
YDl B Wd W WRUTAR AR AARISAT DI FHSBY
IAD! TSR I HH Td dTell JATTHRI Tbeihi Dbl

farming situation. Accordingly, on-farm research

programme on weed management technologies for

important crops has been initiated to understand farmers'

problems and undertake necessary technological

interventions in farmers' participatory approach.

FABTREGT BT IR ST D |
gRATST AT weEanh
Project Experiment Associates
51 WRUYGAR YdeT qobip & | 511 R B & ST a3y / A —H vd Sse—Ie—q1 | die. =edl, A =xe uq
ENT SITET SoUTed Ud H¥Iel UG H WRUGAR T TeheIh BT HYB Yers U | <9 9l 3R
e & I R Bg 9T UG Weeie (Ured &) V.K. Choudhary, Yogita Gharde
EARRLERMNIER] On-farm research and demonstration of weed | 24 Chethan CR.
TG HRiHA

management technologies in rice-wheat/chickpea-
On-farm research and
demonstration of weed
management technologies
for higher productivity and

greengram and blackgram-wheat-greengram system
under conservation agriculture (Patan Locality)

(Team Leader: P.K. Singh)

(@ ofrsr — N1, RiR)

income
[ERTESI— 512  W)fEa @iy a% e %TH_—ﬁg’—lirL SR HAPT—AT—FT | AR gd, 2T i,
e e UGl H WRUGAR Hefer eI Bl Hudh Herd W | ey |1 vl gy o
I ) . e wq st (gRTﬁ &}3[) R._P. Dubey, Shobha Sondhia,
Soveeel D atias . Dibakar Ghosh and Subhash
Dr. P.K. Singh On-farm research and demonstration of weed Chander
management technologies in rice-wheat-greengram and
maize-chickpea-greengram system under conservation
agriculture (Bargi Locality)
(Team Leader: Sushil Kumar)
(@ <frer —qg e $9R)
513  TRYJAR FdeH daH-fhdl Bl U T IABT WG | . . Rig v
qSTHT AT TR
Impact assessment and adoption of weed management | PK. Singh and
technologies Yogita Gharde
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5.2 H¥cl H Y/ WRATIRI
@ BIROT B Tell ST BT
BT bl Hied B FRT
Yield loss estimation
through models using

52.1
BT ST R Bl H

AATEIN T~ Y. & D=l gIRT JTAIRAT AN | U1 ST

ATell U BT T Sficher AiSel B gRI

Estimation of yield loss through models using data on
early weed infestation in crops obtained from
experiments conducted by AICRP-WM centres.

1.3, Rig vd feamas =y

YRRl TRUYTAR] & HRT 8 | P.K. Singhand Dibakar Ghosh

data on early weed
infestation in crops
(PI: Yogita Gharde)
(51.31.: AT TRS)

51 WRYAAR Y§gd dd-ld & gRT SATET
I U4 AT S o9 9T HRA 2 D
Y& UR MY UG Y3 iy

5.1.1 W¥fad Y @ Jfavfa a=-—Ag/ -

U9 SN g7 HUd Ugfd A EXUdaR

y4ed dbiid &I Y U983 R WY Uq

e (Ure &3)
1g (I, 2017—18)

ure 7l & Uil @RI, YARIRaAr vd qiikar TMe
Midl # e/l 2017—18 & SR Q=T §RT 5 I YD
Uerd WR g H I BRUGAR ThAIdh Pl ARIEd R &
il wer uRieTor Ud gewi fhar AT | WREd oY ®
TE TTE, BT B BT AT AGHIUT T 7T | FRIA SIDT
(120:60:40 FT=ISTH, HIEHIRH, TS fBIAT. /B) BT WANT
AMHARN AR, FANSADIT + HCHERRIA 60+4 1.
/% B SR | JHROT U 30 fa & e 7 Axferd By
@ Ted fhar a1 | gRemEr | a1 6 e fafdy @t
T H R Y yaei uerd uR ISl ol SiHrd, Uil @l
e gig U diferdl &) | saTfe, STl Sed Wik
Td T[OTaT dTel IR T, 7T B W1 g, & YR WRUAAR

S9— B #rgaY, U

51 On-farm research and demonstration of weed
management technologies for higher
productivity and income

5.1.1 On-farm research and demonstration of weed
management technologies in rice-
wheat/chickpea-greengram and blackgram-
wheat-greengram system under conservation
agriculture (Patan Locality)

Wheat (Rabi, 2017-18)

Five on-farm research trials cum demonstrations on
weed management were undertaken at locations viz. Podi,
Khera, Ramkhiriya and Boria villages of Patan locality in
wheat crop under conservation agriculture during Rabi
2017-18. Good germination and establishment of wheat crop
had occurred under conservation agriculture. The major
weed flora observed was Phalaris minor, Avena ludoviciana,
Lathyrus aphaca, Vicia sativa, Medicago polymorpha and
Chenopodium album. Application of recommended fertilizer
dose (RFD) (120:60:40 N, P,0,, K,O kg/ha) along with
herbicide (clodinofop + metsulfuron 60+4 g/ha as post-em)
under conservation agriculture at 30

SISIAIHAIIT, oISV 3HIP], [
faRrar wergar, AfSHrIT gichHef Td e
feraifea vogq snfe &1 f=or
A1 e A (RURITT GHfY) & Jerrn
d P BRIR Wb I |
HeRa®y WITGT Se- (4.88 7/
®.), SaTaT 3Mfd o™ & 80,240 /%)
Td IER AM—gd U (5.62) YT _
81T | (arferapt 5.1) | ) O

DAS resulted in the lowest weed
density and biomass and higher grain
yield (4.88 t/ha), higher net income X
80240/ha) with higher B:C ratio of
5.62 compared to farmer's practice
(conventional tillage + high seed rate
+ unbalanced fertilizer without

proper weed management) (Table

e Ml ARG 5.1).
AIfeTdT 5.1: &1, 2017—18 & AR WA HY & TEq Uled &F § g § TRUGIR Fagd W U e
(5 Tt ot i)
Table5.1: Weed management and productivity of wheat under conservation agriculture in OFR at Patan locality during
Rabi, 2017-18 (average of 5 farmers)
S. No. Treatment Weed Weed dry | WCE Grain Gross return Net B:C
population weight % yield t/ha 3/ha profit ratio
no/m’ g/m’ Z/ha
1 CA+ RFD + WM 17.2 12.54 80 4.88 97600 80240 5.62
2 Farmers practice 100 63.16 - 4.03 80600 53990 3.00

RFD: Recommended fertilizer dose, WCE : Weed control efficiency
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3471 (¥4, 2017—18)

qre el & 9IRAT T WRT TT1dT § Ve 201718 &
SR FQeerd gRT 2 99f9d S Yerd IR I H I+
WGRUTAR T+ BT G G & 3fia 2er qieqor ua
EENE G S o | B A</ o CA
ST, [ Ia1STH Toqa Ua oIelTIRe STh1ah] U E
ERUTAR o | WRET B & TEq AU IRk

Chickpea (Rabi, 2017-18)

Two OFR cum demonstrations were conducted on
weed management in chickpea under conservation
agriculture in Boria and Khera villages of Patan locality
during Rabi 2017-18. The major weed flora observed was
Phalaris minor, Avena ludoviciana, Chenopodium album and
Lathyrus aphaca. Weed density and dry weight in chickpea
grown with recommended fertilizer (20:60:40 N, P,O,, K,O

(20:60:40: TTHGTH, BIEHRH, UICTT]
fr. /7)) SR eaereht (Uremfer
750 1. /8. 3HROT Yd) & AT Y
N T H ERUTAR O AR b

kg/ha) and herbicide (pendimethalin
750 g/ha as pre-em) under CA was
lower than farmers practice (Table
5.2). The seed yield of chickpea was

AR BTl B IRURS Wil 4 B o 216 t/ha in CA practice with
(ﬂ'l"%l'tb—[ 5.2) | I~Td TRUAIR Y] improved weed management
Tl & A1l WRIe B a9 3 technique. The higher B:C ratio of 5.60
SUS 216 /8. M| Sod A was recorded with the same
JUTd 5.60 34T ;ﬁ—@ﬁ—d gy T4, treatment, whereas the B:C ratio was
Safh foramt o) fafr § <y SRS only 2.93 in farmers practice.
It 2.93 o |
daiferdT 5.2: ARfAd B & T8d W, 2017—18 & TR T &7 # I H TWRUGIR Fae Td Scaradhdl IR Uers Uaei |
(2 frarT o siraa)
Table5.2: Weed management and productivity of chickpea under conservation agriculture in OFR at Patan locality
during Rabi, 2017-18 (average of 2 farmers)
Weed Weed dry P Gross .
s Treatment population weight WCE % (Crpi sl return W i B:C ratio
No. 2 2 t'/ha Ed ?/ha
no/m g/m /ha
1 CA+ RFD + WM 28.00 23.75 58 216 99792 84992 5.60
2 Farmers practice 70.50 56.40 - 1.32 60984 40164 2.93

RFD: Recommended fertilizer dose, WCE : Weed control efficiency

1 (AT, 2018)

Y U Y3 BRIGH B 3faiid Ure foral & drel,
W1, YARIRAT v dIRAT A Tal & 6 HYD Yerd IR
eI §IRT 99 2018 ¥ ARTET HY B AT UTSH 71 B
Wl U9 I I WRUYTAR Yaed qhAAIdh BT HYD| DI
HEITRICT ¥ Ahel Uaeie foar 7 | gRomdi 3 W & fd
WRIETT BT yomell Td S~Id WRUGIR FGe+ Tl
(SHSIITATR 100 9T, /7. SHROT YZard) &1 WA B!
TTT Ud AT &1, Fifdh 399 R UG Bl ol
H AT dac A UBR & TRUTARI BT YATdT FRIF0T 83T,
gfedh SATRT T ST (1.26 €1 /3.) ¥l 9T g7, H9d
UG (RARF Sdlg & a8 ga1s + 81 9 f+4ars) #
JATE 0.9 ST/%. AT | 3+d dbAid I feamt o fafer
B J H T 25112 /. BT SMARD ¥ Td =g 14l
STFUTT YT oIT | 39 SifaRa w=ferd £y ugfa # garg
FT @D U9 G B 99d g8 aAT TS 9 B A 7aT H
G T4 SATET FHY G dRBRR Vel O gl BH
T | (arfeTaT 5.3) |

Greengram (Summer, 2018)

On-farm research (OFR) trials were undertaken on
greengram under conservation agriculture during summer
season of 2018 at six farmers' fields in Khera, Ramkhiriya
and Boria villages of Patan locality. Result revealed that RFD
(20:60:40 N, P,0O,, K,O kg/ha) + CA + imazethapyr 100 g/ha
as post-em was effective and gave broad spectrum weed
control and a seed yield of 1.26 t/ ha, as compared to 0.9 t/ha
under FP (CT + 1 hand weeding); and provided an
additional net return of ¥ 25112/ha with higher B:C ratio
over farmers practice. Beside this, use of Happy Seeder
saved time and favoured early sowing which helped in
utilizing residual soil moisture, and saved field preparation
cost (Table5.3).
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darfer®T 5.3: TS, 2018 & IR UTe &5 ¥ WA HfY & T8 H1 H WRYTIR g Yd IATGHdT TR Yard Yae |

(6 Tt & i)
Table5.3: Weed management and productivity of greengram under conservation agriculture in OFR at Patan locality
during summer, 2018 (average of 6 farmers)
S.No. Treatment Weed Weed dry | WCE Grain Gross Net B:C
population weight % yield t/ha return profit ratio
no/m’ g/m’ Z/ha 3/ha
1 CA+ RFD + WM 33.17 33.83 41 1.26 80942 63092 4.53
2 Farmers practice 56.17 57.07 - 0.90 62775 37980 2.53

RFD: Recommended fertilizer dose, WCE : Weed control efficiency

g (¥eh gars) (v, 2018)

BYD Yerd WR Y UG YaRF PRIHH b A
W% 2018 H UICH &3 & UM GRSl U4 urar H wRferd
HIY & fcla el gars drel 19 H I+ WRITAR Tae
TR YDl B ASHIRCT & IS BT T | wmeprel i
ERUTAR fRI30T, SRR @re & T d fhami &
TGN BT 02 HIDI & Yers WR Jel- i e o 3T |
TR WRUAARI | FBIGTIFATT BIGTIT], STSTHT G FATT,
YIISYY SRIT BIgelTeT [Avy! Ud Brgoifore faf4r 3=
BT UDIT UTIT AT | Yers Ueeie URHl | S 837 b
AT ATE 120 .31, T3S : 60 5. UT. BIBRHA : 40
.31, GTeTer /2. Qd S{epROT U WThR fIqureNide—
AITSTH 25 TT. /B, & IUIRT BT Y14 (BRUTIR h gare
53.8 UT. /4I', UG 4.05 T /8. Td AM—d AU 3.31)
9T AT SN b e fAfY (BRUTAR Y uaref 82.1 I
/4 JUST 3.39 T/ B.; ATH—I AU 1.86) BT oIl H
SITET UHTdT UG AT d Y& (ATfeldT 5.4) |

Rice (DSR)(Kharif, 2018)

On-farm research (OFR) trials were undertaken on
weed management in direct-seeded rice during Kharif 2018
at 2 farmers' fields in the villages Podi and Ponia of Patan
locality. Weed management through herbicides with
recommended fertilizer dose (RFD) was compared with the
farmer's practice (high seed rate+ unbalanced fertilizer
without proper weed management). The major weed flora
observed was Echinochloa colona, Dinebra retroflexa, Cyperus
iria, Phyllanthus niruri and Physallis minima. Application of
recommended fertilizer dose (RFD) (120:60:40 N, P,O,, K,O
kg/ha) along with the application of herbicide (bispyribac-
Na 25 g/ha as post-em) was more effective (weed dry
weight 53.8 g/m?’ grain yield 4.05 t/ha; B:C 3.31) over
farmer's practice (weed dry weight 82.1 g/m’; grain yield
3.39t/ha; B:C1.86) (Table 5.4).

AIfeTdT 5.4: @, 2018 B SR GTe &5 H €79 § WRUTIR W& Ud Scaradhal R U&= Ue3H | (2 fhamt & aivaa)

Table5.4: Weed management and productivity of DSR in OFR at Patan locality during Kharif, 2018 (average of 2 farmers)
Weed Weed dry .
S. - o WCE Grain Gross return | Net profit . ]
No. Treatment populat}on WEIglzlt % ST e Z/ha Z/ha B:C ratio
no/m g/m
1 CA+RFD + WM 46.5 53.8 35 4.05 70788 49428 3.31
2 Farmers practice 68.0 82.1 - 3.39 59238 27378 1.86

RFD: Recommended fertilizer dose, WCE : Weed control efficiency

o1 (M) (@<, 2018)

PUP Y&H W WY U9 YeE PRIBH P A
TR 2018 ¥ UICH &3 & UM IARINAT Ud TRT 4 4
Pl & vers H WRierd Sf¥ & siaia AT & 3§ I~
ERYTIR Yaed TR HUBT &l FeHTHRdr 9 grad fhd T |
AN A WRUGAR [RIF0T JFAINST W& & A1 Td
DI B A &1 Jaed semdd fhar T g
SRUTARI §  §PHISAIFAGT I, SISTA IQIAT

HrgcrTere RIS, Ryglerar  siiadlelve,  Sieever

Rice (transplanted) (Kharif, 2018)

On-farm research (OFR) trials were undertaken on
weed management in transplanted rice during Kharif season
of 2018 at 4 farmers' fields in Ramkhiriya and Khera villages
of Patan locality. Weed management through herbicides
with recommended fertilizer dose (RFD) was compared
with the farmer's practice. The major weed flora observed
was Echinochloa colona, Dinebra retroflexa, Phyllanthus spp.,
Caesulia auxillaris, Alternanthera sessilis and Cyperus iria.
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Rrdcivg Td wrgys SRITY | Uers Uee vl & Sid
gaT & srgHIfed @ 120 fbur ==c : 60 fdam
BIRBRY : 40 b1, UICRT /8. Td JAHRT YT ATHTRN
fTIRRIS S — AIfSTH 25 UT. /3. D SUART BT YHTT 31D
(BRYTAR h U&Tef 30.2 U1 /HY, SUS 4.88 /7. U4
FAM—Td U 2.72) URT AT S fR gHue Al
(BRYTIR Y Yarf 539 IT/H; SUS 402 TT/%;
AM—gl JYUTT 2.06) DI Tl H SATT YT Td AT
3T (arfer®r 5.5) |

Application of recommended fertilizer dose (RFD)
(120:60:40 N, P,0O;, K,O kg/ha) along with the application of
herbicide (bispyribac-Na 25 g/ha as post-em) was more
effective (weed dry weight 30.2 g/m’; grain yield 4.88 t/ha;
B: C2.72) over farmer's practice (high seed rate+ unbalanced
fertilizer without proper weed management) (weed dry
weight53.9 g/m’; grain yield 4.02t/ ha; B:C2.06) (Table 5.5).

aifeldT 5.5: W, 2018 & <RE Uled & # Ufd o # WRUTIN Yegd Ud Sdiedhdl UR Uera Uevi |

(4 faTT o 3ira)
Table5.5: Weed management and productivity of transplanted rice in OFR at Patan locality during Kharif, 2018 (average
of 4 farmers)
S.No. Treatment Weed Weed dry | WCE % Grain Gross Net B:C ratio
population weight yield t/ha | return profit
no/m’ g/m’ Z/ha 3/ha
1 B RED 25.0 30.2 44 488 85365 | 54005 272
WM
2 - 455 53.9 : 402 70403 | 36293 2.06
practice

RFD: Recommended fertilizer dose, WCE : Weed control efficiency

51.2 O} HN & siaid a5 3R
TAHT—aI—7T Had Ugfd d @RUAAR
ye9e dabiid &I Y 983 U WA U9
g (a3 &83)

W {N @ fdd aE-TE—HT eiR
HAIBT—IAT—HIT T TOTell H WRUGAR Yaer qab-iiidhal
BT Bl & &3 3 yae SR i a1 127 | 3119,
IR, RIS I70T gl & g Mial RIGRIT, |, Tav],
T 31 faufRa =aRETe # 76 (2017—18) & SR g 31R
1 H, AT (2018) & SRTH I qAT WAH (2018) H &1
3R et H o T | STRIRTT SR AT & A1 HRIET
HY & Teq SIS T8 Bl H d80R WRUTIR Y§er 31R
fI T TRUGIR wdge & | S Eiigd SaRd AT B
oI, foreart oY uRFaRes Wl | a1 T |

Ag (91, 2017—18)

A H, AISHIIT GIciAIG], a8 Gergdl, Ballvd
AETR,  BITAlcgerd  SNAINT, AR 3BT,
RAIGISTH vt 3R 17 SIclNT™ TR TRUGAR
o | WA Y & Teq WHARN (FASABIU+HTHH
WA 60+4 T1/B) S A JJANIT IdRP Bl A
(120:60:40:: TN ®. fHIT. /B) & URVTFAREGRT FIH HH
WRUTIR B7cd 3R Y& 9R YT ganm (A1ferapt 5.6) | 39
dicHe # Saaq el @1 SHams, i dfad § wEe a1

5.1.2 On-farm research and demonstration of weed
management technologies in rice-wheat-
greengram and maize-chickpea-greengram
system under conservation agriculture (Bargi
locality)

On-farm research (OFR) trials cum demonstrations on
weed management in rice-wheat-greengram and maize-
chickpea-greengram under conservation agriculture (CA)
were carried out to transfer and evaluate the improved
weed management technologies at farmers' field. At Bargi
locality, OFR trials were conducted in five villages, viz.
Silua, Sagda, Rosara, Pindrai, Barha and Pipariya Charghat
during Rabi 2017-18, summer 2018 and Kharif 2018 in rice,
maize, wheat, chickpea and greengram under rice-wheat-
greengram and maize-chickpea-greengram cropping
system. Improved weed management in crops grown under
conservation agriculture (CA) with recommended fertilizer
dose (RFD) and with or without weed control were
compared with conventional practice done by the farmers.

Wheat (Rabi, 2017-18)

The major weed flora observed were Medicago
polymorpha, Vicia sativa, Phalaris minor, Convolvulus arvensis,
Lathyrus aphaca, Chenopodium album and Sonchus oleraceus.
Application of recommended fertilizer dose (120:60:40 N,
P,O,, K,O kg/ha) along with herbicide (clodinafop +
metsulfuron 60+4 g/ha at 25 DAS) under CA resulted in the
lowest weed density and dry biomass accumulation
(Table 5.6). This treatment also produced higher plant
height, number of spike/m row and spike length. As

70

ke



)

I
ICAR

T 3R WISH Y THTs TS TS |
fra @& gRT @ T8 Wl (TRUR®
Yfl, ea 4191 &R 3IR IfeId WRydar [
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BN H JEIR TRUTAR JIGT TP+
H 33 Tfcrerd &1f¥e g B IS (4.40 |
T /%), e Re € 60199) 3R <A1
T (3.91) YT ITAT |

compared to farmers practice
(conventional tillage, higher seed rate
| and without proper weed
management), the improved weed
management techniques in CA
produced 33% of higher wheat grain
yield (4.40 t/ha), net return
(X60199) and B:Cratio (3.91).

qrfeiaT 5.6: <1, 2017—18 & SR AT FHY UG & SichTa I8 H YeTd Uae= &1 94Ta

Table5.6: Performance of OFR in wheat under CA practice during Rabi, 2017-18
Weed Weed Tillers Plant Spike Grain Gross Net B:C
Treatment density (no. height | length yield return return ratio
(no/m?) | weight | /m?) (cm) (cm) (t/ha) ® ®
(g/m?)
CA with RFD and herbicide 17.3 34 21.8 78.5 17.2 4.40 80874 60199 3.91
Farmers practice 81.0 18.5 28.1 74.5 11.9 3.30 60635 30260 2.00
CA with RFD and without 236.3 50.9 15.7 77.8 14.6 2.73 50153 31103 2.63
herbicide

Values are the average of four farmers; CA: Conservation agriculture; RFD: Recommended fertilizer dose; Herbicide:

clodinafop + metsulfuron 60+4 g/haat 25 DAS

9T (X1, 2017—18)

AT H, [IT3IT HETSaL TN 3TBIHT, 3T
Bga, JHINSAT fReIBrIer, Trefaam feveninie 3R
IV TR W TRYAAR o | R Y & d8q
3TRIfAd SR (30:60:TAMY. faar. /7)) 3iR emapreh fafdy
(UuSrrIforT 750 UT. /7. & fH1 @1 gaTg & q18) & A1
Y 1T T 7 WRYATAR T MR I&h R, FHI: 40 3R
73 yfaerd feamt @ IRuR® <t | 7 o (drferaT
5.7) | frami @ @ § Ui @ den ifreay arg e,
<9 o gfer iy # wieral o) e ofiR ufer dierm emamaii ot
TERYTIR Y&e Tl & T2l YT 83T | I WRUTAR
U§e ddbAle & A1 WU Ufded § T9 @l U9 153
T /7 ot | = 9141 JrguTd 3.19 I giede | urar T,
STafds faarr @l fafer # 9141 argura dae 1.43 o7 |

Chickpea (Rabi, 2017-18)

The major weed flora observed were Vicia sativa,
Lathyrus aphaca, Avena fatua, Euphorbia heterophylla,
Parthenium  hysterophorus and Sonchus oleraceus. Weed
density and dry weight in chickpea grown with
recommended fertilizer (30:60 N, P,O; kg/ha) and herbicide
(pendimethalin 750 g/ha at 2 DAS) under CA was 40 and
73%, respectively, lower than farmers practice (Table 5.7).
The maximum plant population was observed with farmers
practice, whereas, number of pods/plant and
branches/plant was higher in plots, which received
recommended fertilizer and improved weed management
practice under CA. The seed yield of chickpea was 1.53 t/ha
in CA practice with improved weed management
technique. The higher B:C ratio 3.19 was recorded with the
same treatment, whereas the B:C ratio was only 1.43 in
farmer's practice.

AIferdT 5.7: <1, 2017—18 & SR GRIET BV UG & ST =1 H Uers USRI Bl YT

Table5.7: Performance of chickpea under CA practice during Rabi, 2017-18
Treatment Weed Weed dry Plant No. of No. of Seed Gross Net B:C

density weight population | pods branches | yield return return ratio
(no/m) |  (g/m?) no/m?) | /plant | /plant | (ha) | ) ®

CA with RFD and 48.0 9.91 46.0 50.2 15.5 1.53 70626 | 48476 | 3.19

herbicide

Farmer practice 80.5 36.23 48.5 44.6 13.7 1.03 47702 14452 1.43

o 149.0 60.75 43.0 26.8 124 085 | 39362 | 18712 | 191

without herbicide

Values are the average of two farmers, CA: Conservation agriculture; RFD: Recommended fertilizer dose; Herbicide:

Pendimethalin 750 g/ha as pre-emergence (PRE)
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{1 (oA, 2018)

ArsF g & SR WRIET B & Taq H1 H verd
I UG yeeid O giedicd & A1 Ry T (%) Ay >
AT R.UB.ST. 3R AMHATEN (SHOTIRR 100 UT. /8. 20
o1 gare & q1R), (@) fami @1 fafdr (71) WQ. & Jrer R,
LSRR TR IR NN UK CCINHRC/E /Y s
T fecvIBrger, egiirT 3IS®T, FIHTRaT Jue—,
greffaE fBveNIBRT IR Brgdywy Aewef~rd anfa
WRUTIR YR T | LG, & Te] AThAN & ATer IR
JRE (30:60: AT f3T. /7)) < & IR @Ry HHT:

Greengram (Summer, 2018)

During summer 2018, OFR trials on greengram
under CA were conducted with three treatments, viz. (i) CA
with RFD and with herbicide (imazethapyr 100 g/ha at 20
DAS) (ii) farmers' practice (iii) CA with RFD and without
herbicide. The major weed flora observed were Dinebra
retroflexa, Euphorbia heterophylla, Eleusine indica, Brachiaria
reptens, Parthenium hysterophorus and Phyllanthus
maderaspatensis. As compared to farmers' practice,
application of recommended fertilizer dose (30:60 N, P,O,
kg/ha) along with herbicide under CA resulted in 80 and

80 3iI} 84 UfTeId $H WRUYAAR T-Tcd
3R Y&h IR U gan (qrferapr 5.
8)| gt ficie # g # die @
P A= g gg | feaEl @ f
URUR® WA B ol H, WY H |
IHd ERUAIR Y&gd ddbAld A
Jed {71 dIeT Ut (0.82 T4,/ 7.) 3IR
1. JUTT (2.77) YT BT |

84% lower weed density and dry
biomass accumulation, respectively
(Table 5.8). Same treatment produced
the maximum plant height and
8/ number of pods per plant in
Improved weed
management techniques in CA
produced higher greengram seed yield
(0.82 t/ha) and B:C ratio (2.77)
& compared to farmers practice.

greengram.

arferdt 5.8: TS, 2018 & SR WA Y UGHT B SfcTa 71 # Uers 9T &1 g1

Table5.8: Performance of greengram under CA practice during summer, 2018
Weed Weed Plant No. Seed Gross Net B:C
density dry height pods/ yield | return return ratio
LB G (no/m?) | weight (cm) plant | (ha) | @ ®
(g/m?)
CA with RFD and herbicide 124 3.6 47.0 4.56 0.82 56963 36363 2.77
Farmers practice 63.0 22.8 36.6 3.22 0.66 45907 10407 1.29
R and without 127.3 337 33.0 278 048 | 33713 | 14463 | 175
herbicide
Values are the average of two farmers; CA: Conservation agriculture; RFD: Recommended fertilizer dose; Herbicide: Imazethapyr 100
g/ha at 20 DAS
&1 (B, 2018) Rice (Kharif, 2018)

RIS B & Tad AT a8 aTel & H TRUTIR
gdgd R Gers ey weror by U seH  gRed:
SHISTITAIST BIGTIT, BIHITTT BT, FZTT FRAT 377
SCCYTINT ¥¥AIgIervT 3flfa NYaay Uig Q| R
ERATIR Yaer 3R SR AR Bl foarr @&
fafy & ®1 g | fHaml @1 & 1 gamr 4, g
TARD AT (120:60:40 THUD fHUT. /B.) B SUANT B 71T
el (Rrameee |ifea™ 25 U1 /7. 20 9 gar
TeIR) | Y9l S 9§ WERUAAR O 3R Ysh IR Bl
PHHY: 53 3R 62 Ufaerd ®H fhar (arferdr 5.9) | s
YR ¥ 31fde d@n # feer (59.3 /), U dhd oI fdrg
(23.1 ) 3R ufdy Ufeet <=1 &) AT (143) U €S |
Al @1 fafr & gorr 3§ ARUGSL. 3R MR &
[T AT H IFN B SUS (428 T/ B.) IR g A
(354508 / 2.) 31feras T BT |

On-farm research trials were undertaken on weed
management in direct-seeded rice under CA. The major
weed flora observed was Echinochloa colona, Commelina
communis, Cyperus iria and Alternanthera sessilis. The
recommended weed management and fertilizer dose
practices were compared with farmers practice. As
compared to farmers practice, application of recommended
fertilizer dose (120:60:40 N, P,O,, K,O kg/ha) along with
herbicide (bispyribac sodium 25 g/ha at 20 DAS) effectively
reduced the weed density and dry weight by 53 and 62%,
respectively (Table 5.9). This treatment also produced
higher number of tillers (59.3/m?), panicle length (23.1 cm)
and number of grains per panicle (143). The grain yield (4.28
t/ha) and net return (X 54508/ha) was also higher in CA
with RFD and herbicide in comparison to farmers practice.
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AIfeIdT 5.9: W, 2018 B SR WA BN UG B ST €T 3 Vet 2T T J19

Table5.9: Performance of rice under CA practice during Kharif, 2018
Weed | Weed dry | Tillers | Panicle | Grains/ | Grain | Gross Net | B:C
Treatment density | weight | (no./m?)| height | panicle | yield | return | return| ratio
(no/m?) | (g/m?) (cm) (t/ha) ®) ®
CA with RFD and herbicide 46.3 23.8 59.3 23.1 143 4.28 74958 | 54508 | 3.67
Farmers practice 100.5 62.0 51.3 221 123 3.55 62125 | 31475 | 2.03
CA with RFD and without herbicide 130.7 135.8 26.3 18.3 99 1.92 33542 | 15492 | 1.86

Values are the average of four farmers; CA: Conservation agriculture; RFD: Recommended fertilizer dose; Herbicide: Bispyribac-Na 25

g/ha at 20 DAS
HIdT (W%, 2018)

HqaDpT H I DI BRI, FRIGAITAST
DI, SCCYAART  HRATSIoNT,  HAlll  YeTHIe,

PlglcTgery 3R~ 3ffe WRUTAR IR T | AT, &
Tqed AJRIRAT IdR® AT (120:60:40:TA.U.S. 3T /7))
3R AN (TSI 1000 AT, /7. & UA dRITRIA
120 IT. /2. 30 a7 q@TE & d19) & A1 I T HGDT H
ERUTAR Tcd 3IR R A 35 sﬁ? 14 ;rf%‘%rcr

Maize (Kharif, 2018)

The major weed flora observed was Commelina
communis, Echinochloa colona, Alternanthera sessilis, Mullogo
pentaphylla, Convolvulus arvensis etc. Weed density and dry
weight in maize grown with recommended fertilizer
(120:60:40 N, P,O,, K,O kg/ha) and herbicide (atrazine 1000
g/ha fb tembotrione 120 g/ha at 30 DAS) under CA was 35
and 14%, respectively lower than farmers practice (Table

5.10). The maximum plant height and

e WY, @ TEq SR SR
AR IHd WRUGIR Y&ed b A1 fi
TS BT TS | HabT TS BT STST W1,
T % 9 S0 ERUGIR UdUT e
Thh I 604 e1/7. M| feam
fafer @1 gerr 9 1fds gg o™ R
78843) IR I U (4.31) g
FieHe ¥ uTe gaT |

number of cobs/m’ were recorded
from the plots received recommended
fertilizer and advanced weed
management practice under CA. The
grain yield of maize was 6.04 t/ha in
CA practice with improved weed
management technique. As compared
to the farmer practice, higher net
return (X 78843) and B:C (4.31) ratio
were recorded with the same
treatment.

ATFADBT 5.10: WA, 2018 B SR ARIET BT TFIT B ST HahT H &S 2e BT Y41T

Table5.10:  Performance of maize under CA practice during Kharif, 2018
Weed Weed dry Plant Plant | No.of |Grain| Gross | Net | B:C
Treatment density weight | population | height | cobs/m? | yield | return | return | ratio
(no,/m?) (gm?) | no/(m?) | (cm) (tha) | Q) ®
CA with RFD and herbicide 19.5 12.5 15.7 169 17.4 6.04 | 102643 | 78843 | 4.31
Farmers practice 30.2 14.6 15.7 149 1515 525 | 89329 | 54329 | 2.55
CA with RFD and without herbicide 124.3 76.3 9.5 124 10.3 3.50 | 59525 | 40725 | 3.17

Values are the average of two farmers; CA: Conservation agriculture; RFD: Recommended fertilizer dose; Herbicide: Atrazine at 1000

g/ha as PRE fb tembotrione 120 g/ha at 30 DAS

5.1.3 ERUAAR Y4849 dH-NfbAl bl YT Uq
STPT JoATh
fQeeld # ERUGIR Yo ddAifebal & F9d
e TR U eI fhdT T o | feemera ua fafi=
I By favafdererl § Rea stvrasguR. & A=
Sl @ HRIH 9§ g — YR STRIE! BT STANT IR 412
IR B TGN Uha B T8 | I8 dg 3, f[HER,

OXcd, HEY U, HEIRTSS, 3 SRIRCNIC Cllr‘\-ld"llg, SIS

5.1.3 Impact assessment and adoption of weed
management technologies

The study was conducted on impact assessment of
weed management technologies at Directorate. Primary
data were collected by the Directorate and also through
different centres of AICRP-Weed Management located at
different State Agricultural Universities using detailed pre-
tested interview schedule comprising a total of 412 farmers
(respondents) in the sample. These centres were located in
states viz. Assam, Bihar, Chhattisgarh, Gujarat, Haryana,
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SR U, STRIGS UG e §Tel & Rerd € | 3fewg— @& Himachal Pradesh, Jharkhand, Karnataka, Kerala, Madhya
IR &l Nl & I 9F &5 & R9e 3 IR 5 Pradesh, Maharashtra, Odisha, Punjab, Tamil Nadu,

N ! . ] . Telangana, Uttar Pradesh, Uttarakhand and West Bengal.
TQ B | S & & IR 7 fORgd ey arferadt 5.1 § &

Results of the study are presented zone-wise along with
TEE pooled data. Detailed about zones are given in the following
Table5.11.

dfeTdT 5.11: 3= § A S Ud g

Table5.11: Zones comprising the states of India in the study

Zone States
Zone I (AE-4) Gujarat, Haryana, Punjab, Uttar Pradesh, Part of Madhya Pradesh (Gwalior)
Zone II (AE-6) Telangana, Karnataka, Part of Maharashtra (Dapoli)
Zone III (AE-10) Part of Madhya Pradesh (Jabalpur)
Zone IV (AE-12) Odisha, Jharkhand, West Bengal, Bihar
Zone V (AE-14) Himachal Pradesh, Uttarakhand

AE-Agro Ecological

[T b SR, fhAE | SAEd drd @ During the survey, information on cost of
HTA—ATY YT WRUAIR 93T &7 o7 U SiHer)  production along with the cost of chemical weed control
T B T | SI—UeT01 UG 3Mif3h doic ddb-ild & Aqregy  were collected from the farmers. Data were used to find out
A ETET BT YA VARG EUaaR Yde daheay o the economic impact of adoption of chemical weed
U & Y UM BT UaT oM § fhaT T S man'agement t.echnolog'y using t-test as well as through
S o AR 00 S g o o b  Prlbudeing i, D o eforand e
- LT @ET Nl ﬁﬂ:ﬂ W ST | YT BN on effect of chemical weed control on yield, total cost of

Q?:‘ W - ﬁi i W @1 B production, cost of weed control and on weed severity in
ﬁzﬁ & i 01“'1('2 &Gﬂqug g@mﬁ;—{ rice and wheat crops are presented in the Table 5.12 and 5.13
qiRoTH drferanT 5. 5.

» ' where t-test was employed to see the effect of the
AT 8, STEl Ah-I{dhal BT 30T o & JLAId & HHIT B technologies after adoption.

<X @ Ty &1 oRleToT SURNT T T o |
AIfIDT 5.12: RS TRUTAR FRIFT SUAR I 919 DT ST, IHET Bl ol AN, WRUTIR FR—{FAT BT AR 3R
TRUTIR Bl AT TR 41
Table5.12: Impact of adoption of chemical weed control on yield, total cost of production, cost of weed control and weed
severity inrice crop
Particular | t| value
Zone I Zone II Zone III Zone IV Zone V Pooled
Yield/acre 9.34** 5.28** 8.91* 19.44** 4.36%* 27.21**
Total cost of production 3.78* 0.17Ns 3.66** 4.00%* 1.18Ns 3.91%*
Cost of weed control 0.01Ns 4.63** 3.85%* 21.59** 1.75Ns 11.03**
Weed severity 8.19** 5.07** 7.22%* 13.83** 3.68** 19.08**

** indicates 1% level of significance

ATt 5.13: RS TRUGIR FR{FAV JUAH H g, B IUS, I B el AN, BRUTAR FRIF0T BT AN 3R

ERYTAR T AT TR G471q
Table5.13: Impact of adoption of chemical weed control on yield, total cost of production, cost of weed control and weed
severity in wheat crop
Particular | t| value
Zonel Zonell Zone I1I Zone IV Zone V Pooled
Yield/acre 15.49** - 11.84* 4.86** 5.74* 18.97**
Total cost of production 8.17** - 5.15%* 5.00%* 0.95Ns 7.94**
Cost of weed control 1.86Ns - 5.01** 4.99** 0.82Ns 6.23**
Weed severity 6.31** - 9.84** 4.52%* 5.99%* 12.17%*

** indicates 1% level of significance
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SR fHam! gRT gd W &1 KA 1 S arel! I
GRUAIR 107 fafey &7 SUAeT 1 81 Fehel 2 |

¥RUTAR Uee9 & fddbed & wY § g1 & e &
I TR AMEHARN & SUIRT &1 GROTHT & RTHT B
& forg a1if3re aore fafy &1 SuanT fear war | f=falaa
fors # oM &R T2 B waet @ fow Wi 99 & fog
iR Iote & fAff=1 a1ae & a1 & e T 2 |

Results indicated that before and after the
adoption of weed management technologies in the yield of
rice and wheat crops showed significant difference across
the zones. Data on total cost of production also showed
significant difference between these two stages except Zone
II and V. Results further verified that weed severity
decreased to a significant extent after adoption of these
technologies. In Zone I & V, cost of weed control in crops are
not significantly different in these two stages. Reason may
be the use of chemical weed control method used by the
farmers before adoption also.

Partial budgeting was used to evaluate the
consequences of using herbicide in place of hand weeding as
weed management option. Following figures showed the
values of various component of Partial budgeting for all
zones for rice and wheat crop.

B Added income (Rs.)

12000

10000

8000

Zonell Zone ll

M Added cost (Rs.)

6000
N B Bt LAl L
" Hund 1nAN K00 Ra0E el Ksl

Zone lll

M Reduced cost (Rs.)  H Net profit (Rs.)

Zone IV Zone V Pooled

fora 5.1 a9 B Baa & U 3Nf¥d 99 dhe B TIdd] BT HE

Figure 5.1: Values of component of Partial budgeting technique for rice crop
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Figure 5.2: Values of component of Partial budgeting technique for wheat crop
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31T gote & aRumHT ¥ gdT Ferdm & f& WRuqar
U&E Thei1dh B U H T 3R I8 DI HAct H HA:
4 3R 44 fag. /uHe @ oot # ofad gfg g8, o™
3I: & SR T8, H HHI: T 7258 3MR 7249 BT Y§ M
YT §AT | BTl({ch, I8 SII & dral = o, U1 fpari &
& S7a fafder T & WR & HROT BT [T § | 3
&3 B JoIT H TRUTAR Jae Th-11dh Pl UM H S
Il & ITREARIT BT AfH ™ (HHR: 949 iR I8+
% 9605 3iIR 9691) UT gaTl, (g, W ST Wi 11 & fog
?) | 39 UPR, WRUGART BT FRIT B # wmeh-re o
T G TRIBT AT S A © |

g1 3R IE @ HEA! DI AN D ILAT U]

fIavor IR WRUGIR gegd dh-fhal & 99Td BT 1 B

forg A gEaiat @t o oft @) 1S S arferat 5.14
TR & |

Results from partial budgeting method showed
that adoption of weed management technology yielded an
average increase in yield of about 4 and 4.4 q/acre in rice
and wheat crop, respectively, which ultimately resulted the
substantial net profit of ¥ 7258 and 7249 in rice and wheat,
respectively across zones. However, it varied between
zones which may be due to their diverse adoption level
among farmers. Respondents from Zone III realized more
net profit (X 9605 and 9691 in rice and wheat, respectively)
from adoption of weed management technologies than
other zones (data on wheat was not available for Zone Il as it
is not the major crop for this Zone). Thus, herbicides may be
considered as an efficient tool in controlling weeds.

Gini Indices were also calculated to measure the
impact of weed management technologies on yield
distribution after adoption in rice and wheat crops and
presented in Table 5.14.

AIfADT 5.14: T S H &1 IR I8 BT Bl H TRUTIR HGeT Tl B AU F Yd Td AR & ggerd [

NEEgEZIn]
Table5.14: Gini index values before and after the adoption of weed management technologies in rice and wheat crops in
all zones.
Zone Gini index
Rice Wheat
Before adoption After adoption Before adoption After adoption

Zone I 0.178 0.106 0.068 0.026
Zone II 0.167 0.130 - -
Zone 111 0.133 0.032 0.483 0.375
Zone IV 0.162 0.013 0.024 0.021
Zone V 0.090 0.026 0.402 0.298

S Fad T fh ERUdaR gdge adifeal ®f
U & 918 T S H UG AT H BHI 3TTS <,
R T U oI @ U [T Fadbids Bl Jed
P9 8 AT g9 H M gEdie, TRUGIR HEEd
TRAIHAT BT AT & I gd 0.09 H 0.178 3R 37T o+
@ YA 0.013 W 0.130 o7 | g ¥, I8 WRUYGAR Y&
TBAIhAT DI STUAT I+ A Jd 0.024 H 0.483 3R AU oI
@ UTAT 0.021 | 0.375 2T | BIAT(D, €T 3R g B HAA
H A S IV (0.149) 3R S 101 (0.108) # A& 21fdah
SR TT 7T |
Bl H YHIATH BRUAIRI S HRIT I
qrefl SUST B &7 el AfSel & g
YT WRUGAR] & 3MIR TR I~ wxaedt &
IO BN B Aol & & foly ArSfelT &1 AT
fepam T |

5.2

This indicated that yield inequality appeared to
have decreased in all zones after the adoption of weed
management technologies as the value of Gini index
decreased after adoption. It varies from 0.09 to 0.178 before
adoption and 0.013 to 0.130 after adoption of weed
management technologies in rice across zones. In wheat
crop, it was 0.024 to 0.483 before adoption and 0.021 to 0.375
after the adoption of WM technologies. Moreover, highest
difference was found in Zone IV (0.149) and Zone III (0.108)
inrice and wheat crop, respectively.

52  Yield loss estimation through models using

data on early weed infestation in crops

In order to make use of empirical models to predict
yield losses in different crops based on early assessment of
weed infestations modelling work was carried out.
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RIS IR FARGT WRUGIR Gae  IJHT
RIS & A= @wal §RT 2001 ¥ 2015 & SR by
Y YART ¥ e &I SUS & A7l A1l WRYAIR g-cd Ud
P WR W ST U BT 77| 39 3@ & SR I$g,
HT, g, 19 IR BN UR TR 3—4 U1 I by IR
DI eTd & forg forar 737 | 99 2018—19 & TR, G
D= 7 AT I8E, I 3R T TR JANT TAT TSI
Teg H AT HUTE IR T IR TINT, 3 37eTI H oy
Y | Hied Bl fihe -1 A Ugel, fHHl YR & % BT ]
PR UG STl B IUYHIA Bl <@ D oIy IFDbT W
UIRIRIAT BT T3 dT 915§ Aied SHIRTH] & Agd I
Hisel Bl Sugaddr A ST T8 | S |9, died i
UES ITSTara™d &7l gdT SR T 37K geT o A |

€Y (1972) Ud HHEH (1985) ERT AT
ERIRAIed Hise (2 31X 3 AUGS), TaauHerIel Afed
(2 3R 3 AIUGE) Ud GAHIHRUT AISe B IGHE ST B
o ST o T | Hied THianReT 9 TSR &

U BIdhH -5
RESEARCH PROGRAMME - 5

Data on weed density and dry weight along with
yield of the crops were collected from experiments
conducted by different centres of All India Coordinated
Research Project on Weed Management during 2001 to 2015.
Experiments conducted on blackgram, greengram, wheat,
rice and cotton consecutively for 3-4 years were considered
for the study during the period. During the year 2018-19,
experiments on blackgram, greengram and wheat
conducted in Anand centre and experiments on cotton and
rice conducted in Telangana centre were considered for the
study. Before fitting the model, data pre-processing and
model diagnostics were performed to avoid any bias or
inappropriateness of data for the fitting. At the same time,
outliers were also detected and removed before the model
fitting.

Hyperbolic models (2 and 3 parameters) proposed
by Dew (1972) and Cousens (1985) along with exponential
models (2 and 3 parameters) were used for the present data
along with quadratic models. Model equations are given as

follows:
TFHIERT Hise Quadratic model: y=a+bx-+cx’ (1)
URIA =TI AfSal (2 HIUSS) Exponential model (2 parameter) y=b*(1-¢*) ?2)
URAO 3T AfSal (3 AIUGS) Exponential model (3 parameter) y=a+b*(1-¢*) 3)
EISURATAT HiSdl (2 HIUGS) Hyperbola model (2 parameter) y=b*x/(c+x) 4)
EISURATAT HiSdl (3 HIUGS) Hyperbola model (3 parameter) y=a+ [b*x/(ct+x)] (3)

WRUAAR BT 3R b R & ST B AlSfoliT ST
&g fthe faar 1 | BTerifes, I8 urar 3T & WRYTaR b
R & ST 7 IUSl 1 BT 31 | uRTT b | sferg,
A= el o Ut BT BT AT B B (oT¢ WRYTAR
Y&h WR DI IUINT fobam | fageryor & forg Rirete
14.0 H\iquq{Eﬂdqql‘lﬁv_ﬂTW|

AT dw

Ssq: A= SUaRl © A1 B § AfHad 42% B
BN <l AT | Ssg # 9 Ui Aisdl $l WRUGAR &
eh MR ST ¥ fhe foar war | R, grsuRaren (RiTd
JARIABR 3 AIUGS) HISe DI ST b ol A IuGa UrT
T | AUGS A S AFG T AR Alsd & AT

(far= 5.3 (an)) =99 &

Data on weed density and dry weight were fitted
to the data, however, it was found that data on weed dry
weight explained the yield losses more precisely. Therefore,
weed dry weight was used to explain the yield losses in
different crops. Analysis was performed using Sigma Plot
14.0 software.

Anand centre

Blackgram: Maximum yield loss of about 42% was
observed in the crop with different treatments. All five
models were fitted to the data on weed dry weight in
blackgram. Among which, Hyperbola (Single Rectangular,
3 Parameter) model was found to be best fit to the data.
Parameter estimates along with their standard errors and
model (Figure 5.2 (a)) are given as follows:

. . R Adjusted R
Parameter Coefficient Std. Error p-value Square -
a -5.61 7.12 -0.78 0.4389
67.86 13.33 5.09 <0.001 *** 0.65 0.62
49.81 34.66 1.43 0.1637
77
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H: IUS B SR WRUGIR Yh IR P 41 Th
AHRIAS 3R Fgaqul Hae urm 737 | uig Arsal 4, avf
TR Aed (o 53 (@) & Suw @1fF & 91
ERUAAR Y IR R STl & ol Fad Iugad i 147 |
Hiedl & &I ATIG S B 5% & Aecd B WR IR Ayl grT
AT | 31T R? IR FHRING R® AMGS & 3AER W
| Aisel BT T fhar 7| Hied AUES AR A8
TR & A1 D] A Ffe AR T 2

Greengram: A positive and significant correlation was
found between yield loss and weed dry weight data of
greengram. Among five models, quadratic model (Figure
5.3 (b)) was found best fit for the data on weed dry weight
with corresponding yield loss. Two parameters of the
model were found significant at 5% level of significance.
Best fit models were selected based on maximum R square
and Adjusted R square criterion. Model parameters and
their standard error with significance level are given as
follows:

0 20 40 60 80 100 120 140
Weed dry weight (g)

Parameter | Coefficient | Std. Error t p-value R Adjusted R
Square Square
a 4.59 3.40 2.35 0.019**
b 0.19 0.117 3.69 0.011** 0.65 0.62
c 0.004 0.006 2.14 0.059
y = a+b*x/(c+x) y = atb*x+c*x"2
50 70
(b)
60
40 -
50
F 309 & 40
g 8
° 20 4 5 30
g-: ;_: 20
10 4
10 4
0
0 -
-10

0 50 100 150 200
Weed dry weight (g)

o 5.3: A & @ (a) S (b) T TET & forw dfsa fhfeT
Figure 5.3: Fitted model for (a) blackgram and (b) greengram crop for Anand centre

g, 390 Bl 4, fafi=1 Sueri # sfferee™ 71% @1 Susl
BN T! g, S fh TRUGAR & 6 4R 361 UT/H B
BHROT Y | AT (IR e TRIeTT 5% AR BT W)
@ A1 AT RO faeRor qiefr (RRREE Yo aesiey)
I IR & w9 H 578 U™ = | gel T b Siar
2 ST §RT T fobar 17 | BTsuRaraT, (RiTer smdmar 1,
3 AMUCS) 3 9! Afeel # IS YT T | FasTS e
Hdied & Augs TR Ry e € (a1 5.4) |

Wheat: In this crop, maximum of 71% yield loss was
observed due to weeds in different treatments with the 361
g/m’ of weed dry weight. Data passed Normality (Shapiro-
Wilk test at 5% level of significance) as well as constant
variance test (Spearman Rank Correlation) as assumptions
which have to be fulfilled before regression. Hyperbola,
Single Rectangular I, 3 parameter model was found best
among all other fitted models. Parameters of best fitted
model (Figure 5.4) are given as follows:

Parameter Coefficient Std. Error t p-value R Adjusted R
Square Square
a 2.91 3.37 2.86 0.036**
b 212.1 19.02 3.07 0.021** 0.87 0.85
c 884.9 11.2 2.79 0.039**
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y= at+b*x/(c+x)
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o3 5.4. aFiE d= H 1% P BEA B e Alsd

Figure 5.4. Fitted model for wheat crop in Anand centre

AT D

HUTE: AT I & fafy= &= o A8 &) @RE
Rerferdl & T8d, PUN SITRR Plell JaT & A—ATS
T gaT # ke @ Refa # Swmar oiar g1 dus |
Sifed WRUTIR q-RAfa & Raeth Mdm=reh & Fars
P SIT-YHTIHIRAT BT eTIF B & oIy mAfora
IRATSHT H, WRUGAR & BRI fAHAH 86% SUST BT
ST g T b TRUTAR Y& AR 297 U1 /AT’ & BHROT T |
AT ERUTIR & BRI TR DI ARHD TR B 09
H GIRT fdar a1 fSe] 70T WRUGIR YPh AR 30 U4
60 f& geaTq W 0.5 (H8@) &R @I T8, HRifdh HATH dl
AT B BAA ® | TAHIBRUT HISe BT =T T Arset
I IS Hisd TR AT | A fhe Afed @ Amuds

RIS I AR L

Telangana centre

Cotton: Cotton is mostly grown under rainfed conditions in
black cotton as well as red soils, under aberrant weather
situations in various zones of Telangana State. In the project
which was conducted to study bio-efficacy of combination
of herbicides against complex weed flora in cotton,
maximum 86% of yield loss was observed due to weeds with
297 g/m’ of weed dry weight. Composite weed dry weight
was considered as explanatory variable which was
calculated by giving 0.5 weightage to each weed dry weight
at 30 and 60 DAS as cotton is long duration crop as
compared to rice and wheat. Quadratic model was found
best fitted among all other models. Parameters of best fitted
model are given as follows:

Parameter Coefficient Std. Error t p-value R e
Square Square
a -1.50 9.92 -0.15 -0.881
b 0.31 0.14 211 0.049** 0.75 0.72
€ -0.00004 0.0005 -0.10 -0.919

R

]

€T TS Bvs H A B YA ¥ Ugel Ud ARG
& qeATd Wl a8 arell 99 & foly Ueh SUgad WRUAAR
=T fafr &1 uar o @ f ve gAnT fdhar |
Tt arell Rafd § TRuqaR w99 98 F9R B |
e dd TRUGIR @l R # WRUdaR P IR 178
1/ A7 S Q1A 92% AfAHTH IUS BT <X TTg | $9 ST
% forg o, a7 AR Aisd ®I 37 T Hisell H a9
HILS U 7 | FaAS fihe Afsa & Augs Fgar
fRg g g:

Rice: Experiment conducted in Telangana centre to find out
a suitable weed control method for direct sown upland rice
before and after the onset of monsoon. In dry-seeded
condition, weeds are the biggest problem. Maximum of 92%
yield loss was observed in weedy check treatment with 178
g/ m’ of weed dry weight. For this data also, quadratic
model was found best fitted among all other models.
Parameters of best fitted model are given as follows:
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Parameter Coefficient Std. Error t p-value R LG LS
Square Square
a 5.59 5.13 1.09 0.28
0.85 0.15 5.52 <0.0001*** 0.79 0.77
€ -0.002 0.0009 -2.29 0.029
y = atb*x+c*x"2 y= at+b*x+c*x"2
100 100
(b) 55

°®

100 150
Weed dry weight (g/m’)

200

faa 5.5: TSI &7 # (a) HUN (b) &9 & B & foly Alfea fire

Figure 5.5: Fitted model for (a) cotton and (b) rice crop for Telangana centre
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a8 faauIiyd uRare i o I=19 Bl & o
v Af¥ad awg e § feaa oo # o srf &=Ar grar
2| 9 feuTer # 359 YR @ 3178 RIS ol X2 & |
39 RIS BT AR 3R a9 2018—19 # fbd T

SR Tt T wferat faaRor i foam T &

EXTERNALLY FUNDED PROJECTS

Externally funded projects are target oriented
projects to carry out research work on focus line in a given
time frame. This Directorate is having eight such projects.
The summary of the projects and the work carried out

during 2018-19 under these projects are outlined below:

Ed gRaTerET = facar aiwor goret| weArh srgEETT 3rafer qolc
SL. Project S RGEIRCEI Funding Agency RRATT Period Budget
Principal Collaborating R Lakh)
Investigator Institution
1. | qeEgeE @ fSrer # awer SIATEC] BIFR B UM, BIg TE 2017-20 51.34
qeheleh] BXIEIAl B HIETH A BRIl R.P. Dube AHITT. N
. P. y 2 one
qagmw AR SroiifasT grem H Farmer FIRST
Enhancing crop productivity and Prolgéirrﬁme,
livelihood security through
improved technological
interventions in Jabalpur district of
Madhya Pradesh
2. |SWw-ydt 9Ra # 9 fafewan | gie @R g drenfirer | |ftrgR faeafaemer, 2015-18 37.07
TR SR TR BT G H o | gopil Kumar | I, T Reell | grprey (o)
TSIRYT ST ST TTIA0T ATHTIR DDAtk X
R T Bl W
Biological control based integrated IIC:I:\CN g;f;gy' Univeristy,
management for saving Imphal (Manipur)
environment, health and
biodiversity in North-East India
3. | Wt P yonferdt & fore v | i e AHILY. | MEIGY— ARAG | 2017-20 65.00
CRUIR Feer =i T I V.K. Choudhary ICAR T faerm derm
Development of integrated weed ICAR-Indian
management techniques for Institute of Soil
conservation agriculture systems Science, Bhopal
4. | BINTG SR BRel & O B el | dldb, A SISRWIGIESE IS el 2017-19 18.00
F1 wizgw  fewif¥w 3% | VK Choudhary | Efeam mm far None
SHIZAFANGT B Tiofl § LA TH. Dow Agro
3]E|€.El BN B TFT GG B Sciences India Pvt.
Hedrd Ltd.
Evaluation of selection pressure on
Cyperus difformis and Echinochloa
crus-galli in rice against ALS
inhibitor herbicides in the
Chhattisgarh and Kerala
5. | ez el o suRefa & fog I TR 3t v fefa o PIS &l 2018-19 454
T S dTel ATl ST ORI & | Subhash Chander | faf. (Rgwm wiorae) None
SrEFaTaTs ofel & Sl 3 A Al Gyas Exports
&, K ?EI_C @ _@s&}a S E: 3R Pvt. Ltd. (Striga
T H ATeEIST 3R HRIATIR Project)
et 1 &1 wederor
Intensive survey for presence of
Striga spp. in rice growing belt of
Bavla & Sanand districts in
Ahmedabad, Gujarat and
Nalgonda & Karimnagar district in
Telangana
81
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&2 e g faca aiwor gordt| eErll sgEeT Srafey —
Sl-‘ Project ?ﬂﬂﬂ'ﬂ’rﬁﬁ Funding Agency “W Period Budget
Principal Collaborating  Lakh)
Investigator Institution
6. | TRUGIR UgaTT SCdd B AR B I TR wfi Fie AregErd BIS ol 2018-19 37.05
forg e, ﬁi , T SR b Subhash Chander |Agri Net Solutions None
a1 WRUTIR goiTfel o e
AT TRAR DR BRAT
Weed identification and image
capturing of different weed species
in rice, wheat, soybean and cotton
for preparation of weed
identification database
7. | ¥ WRi @ SuRefa & fog JATY T HIEISISISIRSES]) Pl T 2018-19 2.95
€T T dlel Il O 78N B | Subhash Chander | [AIG o1 feT. None
T iR AR & 3R MREET Shah Nanaji Nagsi
el & wfom &t iR wefleTe & Exports Pvt.Ltd.
IR el & TAURT &5 &7 T8
|deror
Intensive survey for presence of
Striga spp. in rice growing belt of
Gondia and Nagpur (Maharashtra)
and Rajim area of district
Gariyband and Nayapara, district
Raipur (Chhattisgarh)
8. | umr AN @ oy ToRE™ & ST Rig s ud urenfire PIg T8 2018-21 28.88
Sifae Fr=or 3 e yee, iR e G T None
N . ya Sing
SR vasrg HeAEBR: el Department of
Field demonstration Extension I Science &
oriented activities and research in e . Technology
biological control of Parthenium Mentor: Sushil
for the Rural Development Kumar

6.1 WYY B SdyR forel H 98X ad-Ndt
ALYl D AT A B SATGHAT AR
archifaer grem A gfg (wifd wde

LIS E])

I8 URASHT 1 BRAY, 2017 A STIAYR foTel &

UARR &3 & < Tai H Fells off W81 2 | 9 gRAeEr #

2018—19 & SRM §s #Wew@yyl Ifafafer sk STl

IuAfRIIT Hied ATAR 59 UBR &

B HISel:

o TSNS U (WP UM) RIS 7TIee—6444 fsar=i &l
& g, Ry fhami o fafy &1 gormr 7 12.9%
IfaR 9191 SUS, Wil Y RGBT 999 T 2190 /7.
@ AT %. 19047 /7. JARINTH AT Urm | 31 g

3.87 UTIT AT, S BT foart &1 fafr & 44.0% 1fdrw
o |

o TR BN & ded UHINOG g (b o S&f—273
H 20.2% FfaRad 99 SUS, Wt & AT H g9Ad
20,082/%. @ A, ®. 13,347 /B. AfaRad o

6.1

Enhancing crop productivity and livelihood
security through improved technological
interventions in Jabalpur district of Madhya
Pradesh (Farmer FIRST Project)

The project is in operation since 1 Feb, 2017 at two

villages in Panagar block of Jabalpur District. The important

activities carried out and their achievements during 2018-19

are summarized below module-wise.

Crop module:

82

Introduction of hybrid rice variety Arize Gold-6444 gave
12.9% additional seed yield, with saving of cost of
cultivation of ¥ 2190/ ha, with additional net return of
% 19,047/ha over farmer's practice. B: C ratio was 3.87
which was 44.0% higher than farmer's practice.

Introduction of certified wheat variety GIW-273 seeds
under conservation agriculture gave 20.2% additional
seed yield, with saving in cost of cultivation of
% 9,082/ha and additional net return of ¥ 13,347/ha



AT | ARfETT BfY & T8 13 AFUT 3.6 AT AT, S
o forami 1 fafdr @1 got=r 7 70% 31fdres o |

o IR B & TEd B 1afey Bl F fBrl &l & g,
oy forami &1 fafr @1 g # 39% arfaRad i
IS, Wl B AT H g9 T 2,840 /7. B AT
% 13,244 /3. JfaRad @ arar 7 | ARfad By &
Ted 4131 SIFUTd 1.76 UTAT AT ST fob fobami @b fafer
T JIT 3 58.6% ST o7 |

o WM B & Ted HH @Y Pl Isa fbAMl B &l
g, T fhaml @l [ty &7 et 7 33.7% AfaRad
ST SUST, WA BT AN B g9 6. 2717 /7. B AT
% 8,932 /% 3ffaRad ama url MY | WRfdd Y &
Ted 4131 AU 1.65 YT 8311 Sl fdb fobari &b fafer
3 50.1% 3Tfere o |

o UINIMG o9 ¥ dicdd Uk 3R fequraRes
AfSTH BT SYART B YHTGT WRATIR {07 &b Aq1er
B IR U ST 28% IR 23% fhami &1 fafyr
BT o1 ¥ U7 S |

U IR UH HiSYel:

o v 3R U g H 2l HISY BT SUINT HR T
150 T B 3TAYY Bl STel- & ol Hed & ©U |
ST fohar T, fSray ardTaRoT @T 2.2 X 10° fh.aT.
P S MaTgs, 52 X 100 fBAT HE= A
Jfergs, 180 fhur A9, 105 fHam =g
JfaTSS 3R 2.0 X 10° fh.IT. Bt ufédpeic #Hex (HU.
) B SO A FIATRT AT |

o i Wiex & SUINT A Wl BT STRTd T 30—40%
HH 81 T, Hifd I8 JdTs Ud RS ol ATazeh
P HY B AT © |

e TP T fiT IMe g ol HHRE & IR A
fRATIT BT % 16,500 / — BT AR AT YT T |

o TR Il AfId BRIR & IUANRT 7 A & BioT TR
B B9 fBa1 3R uReEred graar &I derr e
freaTd H UhaudT 311X IFUANT S&dT H gfg 11 g8 |

o ¥SRU e fHEH uRarRi &1 faaRa febg v e
g SO AT AUl iR @rEr B gRIed /9 |
Hfed R A |

o fHAM T @1 M & IR H TGN UK HRD
IR & 3R 9 AHAID DI UM & oy 9ga
I U |

R
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over farmers practice. Under CA, the B: C ratio was 3.6

which was 70% higher than farmers practice.

Introduction of short duration greengram variety
under conservation agriculture gave 39% additional
seed yield with saving of cost of cultivation of ¥
2,840/ha and additional net return of ¥ 13,244 /ha over
farmers practice. Under CA, the B: C ratio was 1.76

which was 58.6% higher than farmers practice.

Introduction of short duration blackgram variety under
conservation agriculture gave 33.7% additional seed
yield with saving of cost of cultivation 0of¥ 2,717 /haand
additional net return of ¥ 8,932/ha over farmers
practice. Under CA, the B: C ratio was 1.65 which was
50.1% higher than farmer practice.

Effective weed control with increased B: C ratio by 28%
and 23%, respectively was achieved by using londax
power and bispyribac-Na, respectively over farmers

practice in transplanted rice.

NRM module:

83

Around 150 tons of crop residues were used as mulch
instead of burning in the field itself during Rabi and
summer season by introduction of the happy seeder, by
which it saved the emission of 2.2 x 10° kg of CO,, 5.2x
10’ kg of CO, 180 kg of CH,, 10.5 kg of N,O and 2.0 x 10°
kg of Total Particulate Matter (TPM) due to residue
burning.

Around 30 - 40% of cost of cultivation was reduced by
introduction of happy seeder as it reduces the necessity
of tilling operation and number of irrigations required.

Production of vermi-compost by single vermi-pit unit
benefited the farmers by I 16500/- as additional
income.

Introduction of solar powered sprayers reduced the
human drudgery and increased the operational
easiness, increased the spraying uniformity and
application efficiency.

Introduction of storage bins helps the landless house
hold families to safely store their seed material and food
grains.

Farmers were convinced about the bamboo cultivation
and are very keen to adopt the technology.
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o TORYUN GINTHRGAl AWE HRIGH o fhda™ &l
TORETH BT FFRIFT R 31R TTORET o ardrarol

Y @ & forg urearfad faan |

CREIE IR R

o RIgH, gdidr, ariaet, 3R 3R 3F™e & Wl & UiET
e wiaw # wrer dve awl & e 8t |

o fIaRd < & dISil 1 300 T, el BT IcdTa B3,
9 % 7,500 Y 31T UT 8% |

T A GY:

o WRI & o fag Ty @it fMAsr | guTe Wi &
TReY H IR BT, §8 Icd1ad H 10 H 15% I ghg
8% | SHG AT, A Y B [oradl Al 98 TS | 9
QST 8707 & STANT 4 A §9hA H 15% P Jha
ge |

o HTW & Feal & [aRvl I fHAMT DI 317 i B
T HIHT YT §AT, fHAMI Bl b g H Tl & gl
&1 dTelTd # BISH IR % 7000 ARG 3177 U7 8% |

o HI 3R T & gl 1 faaRor e wiasy # frami
DI e Reafd & | Aer I U 3MeR A
FER AT |

YRyl Afsd:

o HfREmi dfed HAEH uRART & 7ered @ Wil |
SFET HRTAT AT |

e 30 URARI &I WiH, $H, PICIVMRID, UfelldT, I
3MTfe I Ayl AT Ua &1 TS |

o U HIM WH & SUAN A 6 .31, 7ered uTeT gai
o9 v o3, wiE 9 % 397 /— g o™ Td 1.95,
SR ST YT g3 |

® Parthenium Awareness Week programme encouraged
the farmers to control the Parthenium and maintain
Parthenium free environment.

Horticulture module:

® Introduced citrus, papaya, aonla, pomegranate and
guava fruit saplings will supplement the food nutrients
innear future.

® Introduction of marigold seeds produced the 300 kg of
flowers, which gave anincome of I 7,500.

Livestock module:

® Introduction of cattle mineral mixture improved the
milch animal's health, increased the milk production by
10 to 15%. Further, it also increased the quality of the
milk. The net income was increased to 15% by
introduction of cattle mineral mixture.

® Release of fish fingerlings helped the farmers to earn
money. An additional net income of ¥ 7,000 was gained
by the farmer by introduction of fish fingerlings in one

season.

® Distribution of pullets and cocks will uplift the
economic condition as well as the protein diet of the
farmers in near future.

Enterprise module:

® Introduction of mushroom cultivation among landless
families including women.

® (Critical inputs like spawn, drum, disinfectants,
polybags, rope etc. were provided to 30 families.

® Yield obtained per kg spawn used was 6 kg mushroom

with net income per kg spawn as ¥ 397 and B:C ratio of
1.95.

Sowing of wheat by happy seeder
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Poultry pullets distribution for rearing

6.2 SR—Ydl R A Si9 fafqean, @red 3k
gafaRer @ grem @ ford weRErE a1
Staara T sraTiRa wafad ydeas

Jes—RaawR  2015; SRA—ATwR 2016 3R
A3 2017 & SR TSI IISTHAT, TSTHRTT 3iR
IaR—gdl IR & Vold IeRAT & A1 FaRkerd dderor
fPU 70 | yRAe Uit & I @ sferer ohdiud. @
WERIAT 9 Tl {6 T |

AR & 37a% UH.9d.—39, T1.9d.—150 31X UA.74.
—53 AN UR URIFREE T JAMHAY 984 & SRl o |
AMTevS H MR WRUE e 3R o WIFEl 3
TTSIRET BT e BI%T 3Mferd YT 12T, STdfd AfSRTHHT
AR PIRHAT H TORET BT AMHA few@g Tar fear|
fafdes # qalaR & 3= A1 B o1 H ToRAN™ B
JMEHHYT v B feErs far | ena # et Il Il
QR TSANT H TR BT THHOT ST AT | STR0TAA
YT BT ST SSHFR § TSR B SR 87 )
TS| Safs sE9 Qe drel S IS Iomr H
TTSRETH BT MMHHOT <l 137 | BIRT H U1.09.—44 & Q1
IR TTORYRT BI AfHdT ST TS | HeTerd Fdefor § U+,
731 H SIRaTe, SREe IR ARTUNT o71fe =i # 8
ST W IToRgN s &) Wiy JeTed @ iR 3R
fRTeTTT & TIToRET @ SuRfY T8 <y 78 |

2015 3 oI 2018 TP ST8l UR ITTORETT BT ATHHOT
Igd o1 981 W Hf RIS dicd Bl Bisl 1| I8 Ulha
TR O AT T &I T3 | e DI BIed & Th ATd
qe Y Faeror fbar a1 foRe o/ | H dadl U AT
3ATS.31TS. 1. T[@TeTe! H 3R g¥blal H I Il 3 &1 diced
AT BT | | STafh T A1 SR i # i) dieed
DI G AT TR QG TS | AT FSBIGTINTET B
ATETET AR $¥hlid # : @ 39 STR—Jdi 9Rd 4
37T B9 B AT BT ST & |

6.2 Biological control based integrated
management of Parthenium for saving
environment, health and biodiversity in

North-East India

Systematic surveys were made on National
highways, State highways and along the railway tracks of
North Eastern States during July to September, 2015; August
September, 2016 and April- August, 2017. Thelongitude and
latitudes of each Parthenium spotted places was recorded
with the help of GPS.

In Manipur, Parthenium was spotted highest in the
State highway NH-39, NH-150 and NH-53. In Nagaland,
highest infestation of Parthenium was observed in Dimapur
airport road and city, however, no Parthenium infestation
was observed in Medizephema and Kohima. Compare to
other state of North-East India, negligible infestation of
Parthenium was found in Sikkim. All highways in Assam
were found highly infested with Parthenium. In Itanagar,
capital of Arunachal Pradesh, Parthenium infestation was
not noticed, however, infestation was found on roads
leading to Assam. In Tripura, Parthenium infestation was
recorded on the road side of NF-44. Survey conducted on
NH-31 of Meghalaya, Parthenium was spotted on the road
side of Jorabat, Burnihat and Nongpok, but no Parthenium
was traced in Shillong and other part of Megahalaya.

After release of beetles during 2015 to 2018 in
different parts, survey was made to find the establishment.
Beetles could not be recovered from places of releases except
from one place of Guwahati (Assam) and two places of
Imphal (Manipur). Recovery of bioagent Zygogramma
bicolorata at Guwahati and Imphal indicate the possibility of
establishment of biogent in other part of North-East India.
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6.3 E¥&U Sy yunfaai & fau waiea
ERYAIR J4 ddb-1db] &1 fasra

AT 1: WM Wl & dga aF-—Ag - malRa
B YOTTell # WRUAAR U§ e

g (v 2017—18)

I &3 H AISH T G FRET, 91T UodF,
VORI Sccw, e SN, AR wersdr,
RIBIRTH gergevd, widiegerd S/d~Id 3R oeligve
SpIHT VHE WISl UKl ATl ERUAAR aefl Ufaer

JSIAIRIT,  BeAlNG  HIgTY,  SIITHET NQITelad],
SIACRIT  GYElord,  SHISTAIFAT  BlcalT Tl

UGS TH TR TE | @ EIRUTAR g & Wd H o
3R g9 DI AN Gt BT YT HIG[E el oI | YT TS
g # Yfar e O, Wafdh, WRFIA s &
BTN JTEY 31d °TY 7T |

B AT faferl & i, TPR-CT H WRUAaR &l
AT (33.4 71. /) 3R DSR ZT+R+S - ZTR - ZTR (34.3
q. /A7) | B ofl, STafds, Y STTIR DSR ZT+R+S - ZTR -
ZTR 184 UT/H' # 9 ®H o | 3 SHH a4 IffI®
WRYAIR {107 SETAT (63.7%) TS G | WRUTAR {13107
eraT ¥ STfShar ® BRI DSR ZT+R+S - ZIR - ZTR #
I A A HT IR (413 ©1/8) W ga,
AT IUTE Bl Ygfed AT Bl USdR & o & &l
(Fa= 6.1(31)) |

TRITIR Uee UGl #, WRUTIRI & HH IR
JTCAT dacll BR FANSATHIT + 24— B STANT | I
P WRUAIR B FEAT 3R B AR (12.0 71. /A7 3R 6.6
T /Y ) ORI a9 1fIH WCE (87%) &t @ 137 |
T 3R YT T JUST FATSATHIY + AHRICTIRTT (4.94
IR 627 /%, HH) o AT I AfH o, ST B
FANSATDIT + 2,4—31 (4.63 U 595 T /8 HHAL) & BRI
oy |
{1 (fTeA, 2018)

e 9T A & d, 9 B ERUTAR

Y[h IR DSR ZT+R+S-ZTR-ZTR (23.6 UT/¥1") ¥ Tf faam
AT | SIRRH & URUTARAGHY DSR ZT+R+S-ZTR-ZTR WX
DSR CT +S-CT-ZT @1 el § WCE 50.3% WS 31T | DSR
ZT+R+S-ZTR-ZTR # 1ffhaH WCE & HRUT HHI: &
3fR QaITeT I 3TfeIed IUST (1.09 3R 2.34 T/ B, T,
o |

Development of integrated weed
management techniques for conservation

agriculture systems

Experiment 1: Weed management in rice-wheat-
greengram based cropping system under conservation

agriculture
Wheat (Rabi, 2017-18)

In the study area, wheat field comprised with
Medicago polymorpha, Chenopodium album, Rumex dentatus,
Sonchus oleraceus, Vicia sativa, Cichorium intybus, Convolvulus
arvensis and Lathyrus aphacea as major broadleaved weeds,
Avena ludoviciana, Phalaris minor, Dinebra retroflexa, Digitaria
sanguinalis, Echinochloa colona and Paspaladium sp. as major
grassy weeds and there was no sedge present. ZT plots were

more with Avena, whereas, Phalaris was more in CT plots.

Among the crop establishment methods, weed
density was lower in TPR-CT (33.4 no./m’ and DSR
ZT+R+S-ZTR-ZTR (34.3 no./m’), whereas, dry biomass was
lowest under DSR ZT+R+S-ZTR-ZTR (184 g/m’), this
resulted the highest WCE (63.7%). The grain yield was
significantly higher in DSR ZT+R+S-ZTR-ZTR (4.13 t/ha).
Straw yield had followed the trend of grain yield
(Figure 6.1 (a)).

Among weed management practices, rotational
use of herbicides tank mix of clodinafop + 2, 4-D has the
lowest weed density and dry biomass (12.0 no./m’ and 6.6
g/m’, respectively) with higher WCE (87%). The grain and
straw yield was significantly higher with clodinafop +
sulfosulfuron (4.94 and 6.27 t/ha, respectively) which was
close to clodinafop+2,4-D (4.63 and 5.95 t/ ha, respectively).

Greengram (Summer, 2018)

Among the crop establishment methods, lowest
weed dry biomass was recorded in DSR ZT+R+S-ZTR-ZTR
(23.6 g/m’). This resulted to achieve 50.3% WCE in DSR
ZT+R+S-ZTR-ZTR over DSR CT+S-CT-ZT. The higher WCE
in DSR ZT+R+S-ZTR-ZTR recorded higher seed and straw
yield (1.09 and 2.34 t/ ha, respectively).
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ERUTAR Jae UihATSl H, WRUTART BT Y TR
YSHernferT 678 UTH /2. & 91 81U 9 fHes & W
[T B (2.9 TT/HY) TAT A 37f&H WCE (96.6%) AU
AT | FE M T AR gATel B YeTaR USIffenfer
678 UM /T & 915 81T A aTE TR HAI: 1.35 3R 2.76
T /8, S 918 UmeIfHerfeld 678 UM /7 (1.22 31X 246
e /8) H < g8 (R 6.1(3)) |

o1 (@1, 2018)

ERUTIRI BT Y IR FId HH TPR-CT-ZT (47.9
T /47) & ST 48.8% WCE Tof fham 7T | iy g iR
37T B IUST HEW 31AF TPR (423 3R 6.91 /T,
PHHIT) Tof D T | WRITIR &e Ufehar & dra 3, Jad
PH TRUJAR BT Y& IR AR A&HTH WCE fafer=
ERUJIRATR™T @& 3Ga—dacl &Y ARIEAhY  +
UG 135 T /2. & SUANT A AL 16.26 TT /AT 31R
90.3% S9® Uvard frRds AIfead 25 U1/ 7 (35.59
UT/47 3R 78.7% HHIT) H Tof fham AT a7 | M iR
Y3 &l JHH USTaR AREADIT + UAage™ 135
/T H HA: 3.82 MR 6.56 T /BICIR B AT Gof DI
T8, ¥9®  Uvard  fewrafRds  difsaw @
25 UT/% TN ¥ JUaIRG wiicd &l e H 37f¥e o
(fa= 6.1(3)) |

@ (b)

Among weed management practices, lowest weed
dry biomass was recorded with pendimethalin 678 g/ha fb
hand weeding (2.9 g/m’) and the highest WCE (96.6%) over
weedy check. The highest grain and stover yield was
harvested with pendimethalin 678 g/ha fb hand weeding
(1.35 and 2.76 t/ha, respectively) followed by
pendimethalin 678 g/ha (1.22 and 2.46 t/ha, respectively)
(Figure 6.1 (b)).

Rice (Kharif,2018)

The lowest weed dry biomass was recorded with
TPR-CT-ZT (47.9 g/m”) with 48.8% WCE. This helped in
harvesting higher grain and straw yield in TPR (4.23 and
6.91 t/ha, respectively). Among weed management
practices, the lowest weed dry biomass and the highest
WCE was recorded in herbicide rotation cyhalofop+
pinoxsulam 135 g/ha (16.26 g/m’ and 90.3%, respectively)
followed by continuous bispyribac sodium 25 g/ha (35.59
g/m’ and 78.7%, respectively). The higher grain and straw
yield was recorded with cyhalofop+ pinoxsulam 135 g/ha
(3.82 and 6.56 t/ha respectively) followed by bispyribac
sodium 25 g/ha than weedy check (Figure 6.1 (c)).

NN Grainyield WM Straw yield ——WCE
Lsd (P=0.05), Grain, T: 184.4 W: 277.23
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o 6.1: IF—IE—T BHA YUTTell IR Hael ROT ARl 3R ERUdaR gde ufdhamsil &1 g9
) g 9) HT AR «) o
Figure 6.1: Effect of crop establishment methods and weed management practices on rice-wheat-greengram
cropping system a) wheat, b) greengram and c) rice

TN 2: ARfea @l & d8d g-Hde1/ A}l /
HEX—HIT B YOTTell H WRUAAR Jde
#ex (4], 2017—18)

I &3 H HISHIIT G HRGT, [A191STT Voad
Ud $HT Sced, W dlel UKl dlel WRUGAR oI Yfa=T

g3, HATNT ATGTR, SIITHT LT T T O™ Bl B
ERUTAR M o | TRUTIRI BT AT AR B 9R AT

Experiment 2: Weed management in rice-maize/
mustard/pea-greengram cropping system
Pea (Rabi, 2017-18)

The study area comprised with Medicago polymorpha,
Chenopodium album and Rumex dentatus as major
broadleaved weeds, Avena fatua, Phalaris minor and Dinebra

retroflexa as major grassy weeds. The lowest weed density
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@A ZT DSR+R+S-ZTR-ZTR (¥ 49.2 <. /4 3R 82.9
T,/ #) TAT TPR-CT &1 T H Fa¥ 3Afd WCE 48.2%
TS AT | I8 9T T fh 3aRiy Ifed wifed & gar |
3TERIY b &3 R WRUGIR Y&h R H 35.6% B HHI qof
@1 AT | ZT DSR+R+S-ZTR-ZTR # HH WRYTAR AIG S -
T R Qe @ AfAHTH SUS (FHHE 1.54 AR 3.83
TI/8) &9 Dl |

ERUYAAR Y&e ggfaal #, dSHenfe 678 am ufa
TICIR & 915 BT | TS B IR WRUAART BT Fad HH
AT UG Yh AR AT &b WCE (har: 23.1 7./
39.8 UT /HY' 3fR 85.1%) &of @F AT | U=SifHenfer 678 amH
Ui FFCIR & uwErq gl 9 a8 SuaiRa wex 7 aifdew
ST Ud AT DI IUST IS 8 Sl Bl [GF7 SU=TRA &3l Bl
T i 31fdres e g8 (Rt 6.2(31)) |
a4l (vl 2017—18)

ERUAAR] & ATIGS! $HI TG =AqH A ZT DSR+
R+S-ZTR-ZTR (63.3 9. /H¥, 94.1 7T / ¥’ 3R 68.8%, HHT:) H
gTwT 3T 14T | 9 @F UTIR ZT DSR+R+S-ZTR-ZTR (1.62
T Ufd T9CIR) H S TATZT DSR+S-ZT-ZT (1.21 T T
TICIR) & AT G B Tof Bl 7T |

YT 678 U /BdeIR & foSdid & 918 81T
A e W YATH WRUAIR ATUUSl (23.4 7. /H, 414
T /¥ TG 86.3% HHAI) B A Gof {haT 1T | YSHAT T
678 IM /TICIR & SUAR & gearq greli | e
e H G &I Jfdhdd SUS (1.89 T Ufd gacaR) Ui
DI TS ST DI I SUAIRT =i | 1.76 AT (0.67 7 Ui
TICIR) 31ftres ot (o 6.2 (@) |
HadbT (v, 2017—18)

AT § 3N AT H Ul S dTell WRUAAR] B
yonfady ® AfSErT gieEreEf, ofaar 3R
vHT STy ¥, UG UTITRTS &3 3 SI8T R 8 731 9 ol
e vogg, Boiferd [AfAH] @iFa SRR,
STV WeTgav, A WRYGAR Yorferat Y arft =it | a9y
Secw dad 8T SU=aTRd &3 H gy 737 |

I B ERUAIR &1 FEA] 3R b AR T I8a”
WRUTIR fARI=0T GedT ZT DSR+R+S-ZTR-ZTR (61.9 4. /¥
92.9 9T /HY' 3R 69.9% HATE) H Tof fhaT 737 | I8aR SUT
0T & BRI ZT DSR+R+S-ZTR-ZTR H Had 3Afdd Iuof
(3.58 = U gaeR) U g8 (FIF 6.2 (W) | ©RUAAR
yaeE ufehar #, dSmenfers + weiivE (5004500 9/
TICIR) & I1S BT W MRS & ITIRT B TR FATH HAT
3R Y IR (HH: 23.19. /¥ AR 40.8 91 /) 9Tt e
AT | 394 STfErHTH & Td GATel Bl SUST (A 4.32 3R
7.56 S Uil ICAR) U &8 |

%é 802 %

88

ng

and dry biomass were obtained in ZT DSR+R+S-ZTR-ZTR
(49.2 no./m’ and 82.9 g/m’, respectively) with the highest
48.2% WCE over TPR-CT. It was noticed that weed dry
biomass reduction in residue retained plots was 35.6% over
residue removal plots. Lower weed parameters in ZT
DSR+R+S-ZTR-ZTR recorded higher seed and stover yield
(1.54and 3.83 t/ ha, respectively).

Among weed management practices, pendimethalin
678 g/ha fb hand weeding recorded lower weed parameters
(23.1 no./m’ 39.8 g/m’ and 85.1%, respectively). Lower
weed parameters and better weed control in pendimethalin
678 g/ha fb hand weeding increased the seed yield by 174%
over weed check (Figure 6.2 (a)).

Mustard (Rabi, 2017-18)

The lowest values of weed parameters was recorded
in ZT DSR+R+S-ZTR-ZTR (63.3 no./m’, 94.1 g/m’ and
68.8%, respectively). Seed yield was recorded highest with
ZT DSR+R+S-ZTR-ZTR (1.62 t/ha) and lowest with ZT
DSR+S-ZT-ZT (1.21t/ha).

Application of pendimethalin 678 g/ha fo HW
recorded lower weed parameters (23.4 no./m’, 41.4 g/m’
and 86.3%). The highest seed yield (1.89 t/ha) was recorded
in pendimethalin 678 g/ha fb hand weeding which was 1.76
times higher than weedy check (0.67 t/ ha) (Figure 6.2 (b)).

Maize (Rabi,2017-18)

Medicago polymorpha, Avena ludoviciana and Rumex
dentatus were abundant weed species in maize. Other weeds
such as Chenopodium album, Physalis minima, Sonchus sp. and
Lathyrus sativus were also present in experimental field,
however, their abundance was less. Rumex dentatus was

present only in weedy check plots.

The lowest weed density and dry biomass, with
highest WCE was recorded in ZT DSR+R+S-ZTR-ZTR (61.9
no./m’ 929 g/m’ and 69.9% respectively). Better yield
attributes gave higher grain yield in ZT DSR+R+S-ZTR-ZTR
(3.58 t/ha) (Figure 6.2 (c)). The lowest weed density and dry
biomass was recorded in pendimethalin + atrazine (500+500
g/ha) fb hand weeding (23.1 no./m’ and 40.8 g/m’
respectively). This leads to harvest higher grain and straw
yield in pendimethalin + atrazine (500+500 g/ha) fb hand
weeding (4.32and 7.56 t/ha, respectively).
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T (9T, 2018)

S[ATS UfhTRAl H 4, FaH $HH TRUYTIR B F&AT Ud
Yh R BT AF DSR ZT+R+S-ZTR-ZTR (47.2 9. /4’ qd
27571 /9) § <t faar a1 | 7€ gRvIM DSR CT+S-CT-
ZT & HdHEal DSR ZT+R+S-ZTR-ZTR & AT 3TeHaH
WCE 41.7% 9T 31| DSR ZT+R+S-ZTR-ZTR H 3=
WCE ¥ ST U4 alTel I i SuS (e 1.11 3R
2.38 T Uf BaCAR), $9d 91§ DSR CT+R+S-CTR-ZTR #
TS DTG |

ERUTAR Y&ere Ufsharetl # 3, USHerei= 678 U
T FCAR BT fFSHId & a1 garg & 30 a7 uwar err o
fHes 1 R YATH WRYAIR g9 (7.6 7. /#) TrT
T USHY 678 U U TARR & fosdEa A
ERATAR T AT (30.4 7. /7)) H HTHT SR Sq~
T TR SAGT 99Tg USHRE 678 U Ui gaeR U4
G yTETd ga1s @ 30 QA1 & 91 81 | Harg B_A B
T ¥ IHT HH o1 | USHRIelT 678 I Uf gaCaR U4
S gTa 81 ¥ a8 B R YAdH &b 9 (5.1
T /47) AT BT WCE (94.2%) TTIT 1T | USIHTee
678 U T SFCIR & LA 812l W +a18 B IR I Ua
T & IATGH (B 1.37 3R 279 T URT Tae®w) H
31feramar urlt A, ST gD uTErd dadt USHereld 678
UM Uf TaCIR & §RT SUST BT A (A 1.24 3R 2.49
e gfa gacaR) <ot fovar ar (Faa 6.2(])) |

o1 (@V1%, 2018)

TRUTAR HI GATH AT TPR (37.78 7. /H1) H &<
foar T | TPR-CT-ZT ¥ R[AGH SI99R (60.8 T/ #T) &
A1 50.9% WCE &Sl bl 1T | R &1 el H goad
ERUTAR &) FeAT Td 312! IS 0T I FERIam § < g
IH DI STIHTH SUST (HHR: 4.11 37K 6.68 T T TIR)
TS AT §AD U DSR CT+R+S (¥ 2.95 3R 4.82
T Ui 8FCAR) H AT BT |

T H WRYTAR Yae U1l #, FaH B WRUAIR
DI AT, Y R AR Ieaq9 WCE WRUTIRT DI 7S
9ed P} AREATDBI+UAEGIA™ 135 UT/8 & SUAN
(23.13 71. /¥ 43.87 UT/HY 3R 77.6% HHI) & AT Gl
fpar | oY 9= oMl 3R gardd @1 UsrEarR

ARIEABIY + YRRl 135 UT/H (417 AR 747
T /BICUR, HH) B A1 < I T8 (R 6.2 (2)) |

Greengram (Summer, 2018)

Among tillage, lowest weed density and dry biomass
was recorded with DSR ZT+R+S-ZTR-ZTR (47.2 no./m’ and
275 g/m’, respectively). This resulted in highest WCE with
DSR ZT+R+S-ZTR-ZTR (41.7%) over DSR CT+S-CT-ZT. The
higher WCE in DSR ZT+R+S-ZTR-ZTR recorded higher
seed and stover yield (1.11 and 2.38 t/ha, respectively)
followed by DSR CT+R+S-CTR-ZTR.

Among weed management practices, the lowest
weed density was recorded with pendimethalin 678 g/ha fb
hand weeding at 30 DAS (7.6 no./m’). Application of
pendimethalin at 678 g/ha has considerably suppressed the
weed density (304 no./m’, yet their effect was less
pertaining to pendimethalin 678 g/ha fb hand weeding at 30
DAS. Pendimethalin 678 g/ha fb hand weeding has the
lowest weed dry biomass (5.1g/m’) with the highest WCE
(94.2%). The grain and stover yield were highest with
pendimethalin 678 g/ha fb hand weeding (1.37 and 2.79
t/ha, respectively) followed by pendimethalin 678 g/ha
(1.24and 2.49t/ ha, respectively) (Figure 6.2 (d)).

Rice (Kharif, 2018)

The lowest weed density and dry biomass was
recorded with TPR (37.78 no./m’) and TPR-CT-ZT (60.8
g/m’ with 50.9% WCE), respectively. The lowest weed
parameters and better yield attributes helped to harvest
higher grain and straw yield in TPR (4.11 and 6.68 t/ha,
respectively) followed by DSR CT+R+S (2.95 and 4.82 t/ha,

respectively).

Among weed management practices in rice, the
lowest weed density, weed dry biomass and the highest
WCE was recorded with herbicide rotation and application
of cyhalofop + penoxsulam 135 g/ha (23.13 no./m’, 43.87
g/m’and 77.6%, respectively). This resulted in higher grain
and straw yield recorded with cyhalofop+ penoxsulam 135
g/m’(4.17 and 7.17 t/ ha, respectively) (Figure 6.2 (e)).
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(a) (b) ()
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Figure 6.2: Effect of crop establishment methods and weed management practices on rice-pea/ mustard/maize-
greengram cropping system a) pea, b) mustard, c¢) maize, d) greengram and e) rice
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A AT fAfEr #, Ta HH WRUAAR] &1 HE]
3R &6 R Td Izaqq WCE (416 7. /91, 39.3 U1/#
3R 71.3%) ZTWR-ZTGR-ZTSR # of f&har 17 | ZTWR-
ZTGR-ZTSR ¥ 98R SUST T & PRI & Td G Bl
NP USTIR (HH: 3.88 3R 5.64 7 U TIIR) U B
3 (e 6.3 (31))

ERUTAR FdG AfHAT H, TSR + HSHHIRTT
64 U1 /2. W T HH TWRUTART B FAT AR Y& AR
(AT 3.78 1. /T QIR 1.78 UT /¥Y) UTIT 1T | A 21feh
WCE 98.7% TANSATHIT + HCHSRRT 64 U7/ H W
3T, 9D I HASIIeRR + SMSSICRI 14.4 T

Experiment 3: Weed management in soybean-wheat-
greengram cropping system under conservation
agriculture

Wheat (Rabi, 2017-18)

Study area comprised with major broadleaved
weeds viz. Medicago polymorpha, Chenopodium album, Vicia
sativa, Euphorbia geniculata, Sonchus oleraceus, Convolvulus
arvensis and Physalis minima, whereas, Avena ludoviciana,
Paspaladium flavidium, Digitaria sanguinalis, Dinebra retroflexa

and Phalaris minor among major grassy weeds.

Among crop establishment methods, the lowest
weed density and dry biomass, and the highest WCE were
recorded with ZTWR-ZTGR-ZTSR (41.6 no./m’, 39.3 g/m’
and 71.3%, respectively). Better yield attributes helped in
harvesting higher grain and straw yield with ZTWR-ZTGR-
ZTSR (3.88 and 5.64 t/ha, respectively) followed by ZTWR-
ZT-ZTSR (Figure 6.3 (a)).

Among weed management practices, clodinafop +
metsulfuron 64 g/ha has the lowest weed density and dry
biomass (3.78 no./m’ and 1.78 g/m’ respectively). This
leads to highest WCE in clodinafop + metsulfuron 64 g/ha

91

e



88

)

aiftfe uftaed - 2018-19
Annual Report - 2018-19

T AR H (96.1%) ¥ 4T ITAIRT IUART BT Jol1 §
TS B3TT | =gATH WRUTAR AIUGS & BRI FATSATHIT +
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|
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FITqIcgered ST~ WUAIR AIG[E o | B I
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ZTGR-ZTSR-ZTWR H &G T T | ST TR, ZTGR-
ZTSR-ZTWR ¥ ¥ WRUGAR Y& 4R (21.3 IT/H)
TSl {7 AT | CT-CT-CT 1 Gl § ZTGR-ZTSR-ZTWR
H SfIHTHWCE (53.1%) I 31T | T Td ¥4 fh arfdrasaH
JUST ZTGR-ZTSR-ZTWR H (99T 1.03 31 2.13 4 ufar
TaCR) urfl Y |

RYTIR Yeer ufshanail #, USIHeretl= 678 U9 U
IR & fSHE & UTarq garg @ 30 fod & 91< eI |
TS BT R TRUTARI T F&AT U4 Y AR (HHL: 22.8
q. /9 TAT 10.99 UT/HY) T BT TS | R ifermdH
WCE (83%) 3TUTRd wifed &l g1 # gof &l 1T | &
T Y3 Bl Al UararR USHeel 678 WM Hf
BICIR B TN 81 o e dy W (A 1.32 3R
2.72 1 UM BICIR) T I TS AT 39D 16 USHIAA
678 T Ui TICIR & YA SATOIATATRIR 100 ITH Ui
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AT (T9%, 2018)
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fHeTE B WR T U4 YaTTel Bl STferdhad SUST (B 1.56
3R 4.06 T / TaIR) &t @l T | (Fa= 6.3 (W)

(98.7%) followed by mesosulfuron +iodosulfuron14.4 g/ha
(96.1%) over weedy check. Lower weed parameters in
clodinafop + metsulfuron 64 g/ha helped for better yield
attributes resulted in higher grain and straw yield in (5.01
and 7.20 t/ha, respectively) followed by mesosulfuron +
iodosulfuron14.4 g/ha.

Greengram (Summer, 2018)

At 45 DAS, the study area comprised of weeds i.e.
Echinochloa colona, Cyperus rotundus, Euphorbia geniculata,
Amaranthus wviridis, Paspalidium flavidum, Commelina
communis and Convolvulus arvensis. Among crop
establishment methods, the lowest weed density was
recorded with ZTGR-ZTSR-ZTWR (46.3 no./m’). Similarly,
the lowest weed dry biomass was recorded in ZTGR-ZTSR-
ZTWR (21.3 g/m’). This resulted to achieve higher WCE in
ZTGR-ZTSR-ZTWR (53.1%) over CT-CT-CT. This resulted
in higher seed and stover yield in ZTGR-ZTSR-ZTWR (1.03
and 2.13 t/ha, respectively).

Among weed management practices, the lowest
weed density and weed dry biomass were recorded with
pendimethalin 678 g/ha fb hand weeding at 30 DAS (22.8
no./m* and 10.99 g/m’ respectively) and resulted the
highest WCE (83%). Application of pendimethalin 678 g/ha
alone recorded 53.4% WCE over weedy check. The grain
and stover yield was highest with pendimethalin 678 g/ha
fbhand weeding (1.32 and 2.72 t/ha, respectively) followed
by pendimethalin 678 g/ha fb imazethapyr 100 g/ha (1.20
and 3.20t/ha, respectively) (Figure 6.3 (b)).

Soybean (Kharif, 2018)

The study area was heavily infested with sedges like
Cyperus iria and Cyperus rotundus, grassy weeds like
Echinochloa colona, Dinebra retroflexa, Cynodon dactylon
whereas broadleaved weeds wviz. Alternanthera
paronychioides, Physalis minima, Caesulia axillaris, Phyllanthus
urinaria, and Commelina banghalensis were other major weed

flora.

Among crop establishment methods, the highest
seed and stover yield was recorded with ZTSR-ZTWR-
ZTGR (1.17 and 2.84 t/ha, respectively) whereas, the lowest
seed and stover yield was recorded with ZT-ZT-CT (1.00
and 2.41 t/ha, respectively). Among weed management
practices, the highest seed and stover yield was recorded
with metribuzin 500 g/ha fb HW (1.56 and 4.06 t/ha,
respectively). (Figure 6.3 (c))
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Figure 6.3: Effect of crop establishment methods and weed management practices on soybean-wheat-greengram
cropping system a) wheat, b) greengram and c) soybean
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Experiment 4: Weed management in maize-wheat-
greengram cropping system under conservation
agriculture

Wheat (Rabi, 2017-18)

Among crop establishment methods, the lowest
weed density and dry biomass, and the highest WCE were
recorded with ZTWR-ZTGR-ZTMR (25.2 no/m’, 19.0 g/m”
and 61.2%, respectively). This helped in synthesizing better
yield attributes which helped in harvesting higher grain and
straw yield with ZTWR-ZTGR-ZTMR (3.61 and 4.91 t/ha,
respectively).

Among weed management practices,
sulfosulfuron + metsulfuron 32 g/ha has the lowest weed
density and dry biomass, with the highest WCE (6.6 no/m’,
3.4 g/m2 and 96.3%,
grain and straw yield in sulfosulfuron + metsulfuron 32
g/ha (4.64 and 6.46 t/ ha, respectively) (Figure 6.4 (a)).

respectively), This resulted higher

Greengram (Summer, 2018)

Among crop establishment methods, the lowest
weed density was recorded with ZTGR-ZTMR-ZTWR
(37.70 no./m’), this helped in lower weed dry biomass and
the highest WCE (17.51 g/m’ and 53%, respectively). The
highest seed and straw yield were recorded with ZTGR-
ZTMR-ZTWR (1.05 and 2.16 t/ha, respectively) (Figure 6.4
(b))

Among weed management practices, lowest weed
density was recorded with pendimethalin 678 g/ha fb hand
weeding at 30 DAS (19.10 no./m’) with the highest WCE
(82.5%). The seed and straw yield was the highest with
pendimethalin 678 g/ha fb hand weeding (1.33 and 2.76
t/ha, respectively).
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Maize (Kharif, 2018)

The study area was heavily infested with sedges
like Cyperus iria, and Cyperus rotundus, grassy weeds like
Echinochloa colona, Dinebra retroflexa, Paspaladium flavidum
whereas broadleaved weeds viz. Alternanthera
paronychioides, Physalis minima, Caesulia axillaris, Phyllanthus
urinaria, Commelina communis and Commelina banghalensis

were major weed flora.

Among crop establishment methods, the lowest
weed density and dry biomass was recorded with ZTMR-
ZTWR-ZTGR (57.38 no./m’ and 31.51 g/m’, respectively)
which resulted the highest WCE (58.1%). Reduction in weed
parameters improved the yield attributes, resulting the
highest grain and straw yield in ZTMR-ZTWR-ZTGR (3.41
and 9.38 t/ha, respectively) (Figure 6.4 (c)).

Among weed management practices, the lowest
weed density was recorded with atrazine 1000 g/ha fb hand
weeding at 30 DAS (20.76 no./m’). Reduction in weed
density, resulting in lower weed dry biomass and the
highest WCE (15.09 g/m’ and 89.1%, respectively) which
was almost at par to atrazine+topramezone 500+25.2 g/ha
(22.38 g/m’ and 83.8%, respectively) over weedy check.
Application of atrazine + topramezone (500+25.2 g/ha) has
considerably suppressed the weed density (29.33 no./m?).
The highest grain and straw yield were recorded with
atrazine 500 g/ha fb HW (4.13 and 11.98 t/ha, respectively)
followed by atrazine + topramezone 500+25.2 g/ha (3.86
and 10.81 t/ha, respectively) both were at par.
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Figure 6.4. Effect of crop establishment methods and weed management practices on maize-wheat-greengram
cropping system a) wheat, b) greengram and c¢) maize
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ERUTAR § DHael FIgYT SRIT AR ATST H AI[E o |

Experiment 5: Weed management in maize-mustard-
greengram cropping system under conservation
agriculture

Mustard (Rabi, 2017-18)

Among crop establishment methods, the lowest
weed density and dry biomass and the highest WCE
recorded in ZTMsR-ZTGR-ZTMR (94.6 no./m’, 69.4 g/m’
and 60.8%, respectively). Lower weed parameters and better
weed suppression helped in achieving more yield attributes
which, further helped in harvesting more seed and straw
yield (1666 and 3718 kg /ha, respectively).

Application of pendimethalin 678 g/ha fb one
hand weeding recorded lower weed density and dry
biomass (48 no./m” and 41.6 g/ m’, respectively) and higher
WCE (76.5%). Pendimethalin 678 g/ha fb hand weeding
recorded more seeds/siliqua (19.9) thus, the highest seed
yield (2045.6 kg/ha) and straw yield (4745.7 kg/ha)
obtained followed by pendimethalin 678 g/ha fb
isoproturon 1000 g/ ha (Figure 6.5 (a)).

Greengram (Summer, 2018)

Among crop establishment methods, the lowest
weed density was recorded with ZTGR-ZTMR-ZTMsR
(27.25 no./m’ and 14.34 g/m’, respectively) resulted 56.2%
higher WCE. This helped ZTGR-ZTMR-ZTMsR to obtain
higher seed and stover yield (0.99 and 2.04 t/ha,
respectively) followed by ZTGR-ZT-ZTMsR.

Among weed management practices, lowest weed
density and weed dry biomass (10.22 no./m’ and 5.6 g/ha,
respectively) recorded with pendimethalin 678 g/ha fb hand
weeding at 30 DAS which resulted highest WCE (88.7%)
over weedy check. The grain and straw yield were highest
with pendimethalin 678 g/ha fb hand weeding (1.28 and 2.64
t/ha, respectively) (Figure 6.5 (b)).

Maize (Kharif, 2018)

The study area was heavily infested with grassy
weeds like Echinochloa colona, Dinebra retroflexa, Paspaladium
flavidum and Cynodon dactylon whereas broadleaved weeds
viz. Alternanthera paronychioides, Physalis minima, Caesulia
axillaris, Phyllanthus urinaria, Commelina communis and
Commelina banghalensis and Cyperus iria was only sedge

present.
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(Fr=1 6.59) |

(a) (b)

Among crop establishment methods, the lowest
weed density and dry biomass was recorded with ZTMR-
ZTMsR-ZTGR (29.75n0./m’and 24.08 g/ m”).

Among weed management practices, the lowest
weed density was recorded with atrazine + topramezone
(500+25.2 g/ha) fb HW at 40 DAS (13.56 no./m?). Lower

weed values in above recorded the highest grain and straw
yield (3.81 and 8.50 t/ ha, respectively) (Figure 6.5 (c)).
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Figure 6.5. Effect of crop establishment methods and weed management practices on maize-mustard-greengram
cropping system a) mustard, b) greengram and c) maize
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% Rgems UfeREN urar a1 =0 TRE, IR 99 ST
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R1ell 9 g He—77efl & ol Hld SlgaAwy UHd fby
0| BTl D UHHT SaaTwdl bl fRORRIe®
AISTH & RIATH ST T—aTelT &X /TGR1d (0.5X 4 8X) H
ORIETT AT TTT | Sig URIETOT 311R AT0qeh He™Th & SR
R X H 11 T80T 3R 2X #H 7 Sa0qwy fSuRRie®
AfesTd & Raars uferrell 9 7Y | 530 TRE Uah SiaaA sy
P fRORRISS ST B 4x WR & Raerd wfoRre g
T |

Contract research

6.4 Evaluation of selection pressure on Cyperus
difformis and Echinochloa crus-galli in rice
against ALS inhibitor herbicides in the
Chattisgarh and Kerala

The selection pressure of Cyperus difformis and

Echinochloa crusgalli in rice against ALS inhibitor herbicide

were evaluated. A total of fifty three biotypes of Cyperus

difformis have been collected from the different rice growing
districts of Chhattisgarh and Kerala. Collected biotypes of

Cyperus difformis were tested against bispyribac sodium

(ALSinhibitor) at different doses (0.5X to 8X). On the basis of

bio-assay and molecular aspects, 16 biotypes in X, 11

biotypes in 2X and 6 biotypes in 4X were found to have

resistance against bispyribac sodium. Similarly, four
biotypes were found to be resistant against at 8X level of
bispyribac sodium.

A total of thirty-seven biotypes of Echinochloa crus-
galli have been collected from the different rice growing
districts of Chhattisgarh and Kerala. Collected biotypes of
Echinochloa crus-galli were tested against bispyribac sodium
at different doses (0.5X to 8X). On the basis of bio-assay and
molecular aspects, 11 biotypes in X and 7 biotypes in 2X
were found to have resistance against bispyribac sodium.
Similarly, one biotype was found to be resistant against at 4X
level of bispyribac sodium.
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IR wiFe &=, eRan & gwars el 3R dermier #
TSt R TR RTel BT T8 Fderor fabar |
BRI & FHerd fOTel & 46 I, SEHREIG foTel &
qaeT 3R AAE &5 S 47 M, ORI S ATl AR
T H SR Tl & 66 AT & fAfie= &9 S+
qrel WAl BT FJeTvT fhdT 1T | AJeToT & TEd 89 vT8T
TOTf @l SRR SR SRRty & forg uees 5—10 fait
@ AT W 4—5 I ST alel Wal & 9I fHar| ¥
[detor § S fAcere o &% I W Are fdhar T |
SII WRUTAR & IR H fhaEl 9 gaf dR S S
TER 1 g | ot 9derr Il R OBIS eI
AT 8] Uy T |

Intensive survey for presence of Striga spp.
in rice growing belt of Bavla & Sanand area
of Ahmedabad district, Gujarat;
Kurukshetra district of Haryana and
Nalgonda & Karimnagar districts in
Telengana

An intensive survey was conducted for the
presence or absence of Striga spp. in rice growing belt of
Bavla & Sanand area of Ahmedabad district, Gujarat;
Kurukshetra district of Haryana and Nalgonda &
Karimnagar districts in Telengana. We surveyed different
rice growing fields of above mentioned areas (46 locations of
Kurkshtetra district of Haryana; 47 locations of Bavla &
Sanand area of Ahmedabad district, Gujarat; 66 locations of
Nalgonda & Karimnagar districts in Telengana). Under the
survey we have selected 4-5 rice growing fields at every 5-10
km interval for the presence and absence of the Striga
species. The GPS coordinates were noted down at every
location throughout the survey. We also discussed with the
farmers about the said weed by showing the photograph of
it. There was no Striga spp. found in the rice fields all over
the surveyed locations.

Observation of rice field for Striga presence and absence
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% foe®d & F9Y WRUAAR] &I Fal ygad 39 &aF |
ERUAIR & JAIICT BT FHsH & fof 9gd Ayl £ |
Ith a1l TR IR $Rd gU WRUGIR U STdd (AR
A @ foau gm, g, AdE ok wuw # faf
WERUAAR YTl &1 Ugad afl Gk $@ERT R U
ARATSTHT 6 B T € | 39 IRAST B d8a fefred
TIeHhH dre Hiefial & d8d 38 WRUGAR HSMiadl &
fafo=1 =Rol 3 E9IRI TR &I HER f6ar 1 8, S &
&1 A H g & WRUGAR] B gga & foy faefiad o
T E |

Medicaga polymorha: (A) Seed; (B) Cotyledons; (C) Seeding;
(D) Whole plant; (E) Leaf; (F) Flower; (G) Fruit

6.6 Weed identification and image capturing of
different weed species in rice, wheat,
soybean and cotton for preparation of weed
identification database

Weeds are very important in terms of agriculture
production as these cause major losses to the crops. For
successful weed management, weed identification and
understanding of their biological characteristics are most
important prerequisite. Accurate identification of weeds at
the time of herbicide application is most important to
understand the dominance of weed flora in a particular
field. Keeping the things in back ground, a project has been
started on “Weed identification and image capturing of
different weed species in rice, wheat, soybean and cotton for
preparation of weed identification database”. Under this
project, process has been developed for identification of Rabi
season weeds in wheat by capturing and processing of
thousands of photographs for each weed species of 38
weeds at different stages under digital platform weed
technology.

Phalaris minor: (A) Seed; (B-C) Seeding; (D) Whole plant;
(E) Leaf; (F) Flower
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6.8

MR ARIH dlell ITAad IHT (SIS
JehIol) H UTGUATAY B 36T AHT BT Scol@- 1 STEH
rIT AT | ATSEIo Sid © w9 ¥ Ry Agee qad
AfH  UIRUAAY BT IUTE Al T | SADI A

6.8 Field demonstration, extension oriented
activities and research in biological control

of Parthenium for the rural development

Parthenium hysterophorus L. is an obnoxious weed
occupying vast area of cultivated and non-cultivated land.
The management of this weed has become a challenge. This
project's objective is to find suitable fungus species to
develop suitable, environmental friendly and cost effective

mycoherbicides from the toxins produced by the fungus.

Surveys were made in and around Jabalpur. A
total of three isolates belonging to the species Colletotrichum
dematium were recovered from infected/infested parts of
weeds collected from different habitats of Jabalpur. These
were screened to select potential phytotoxin producing
strain. On the basis of screening of C. dematium isolates,
FGCN#54 isolated from Parthenium was selected for
further evaluation. Shoot cut and detached leaf bioassays

were employed to test their phytotoxic efficacy.

Effect of physiochemical conditions viz., culture
medium, pH, temperature, time course, carbon and
nitrogen on phytotoxin production was studied. Maximum
phytotoxin production was obtained on the synthetic
medium- Richards broth by the test fungal strain followed
by Czapeck medium and Pferrer's medium. pH 4.0 of the
production medium supported maximum biomass and
phytotoxin production. Maximum pigment formation by
the test strain was reported at pH 4.0 followed by 5.0, 3.0, 6.0
and 7 .0. Similarly 28°C+1°C was most suitable temperature
for phytotoxin production. Pigment production occurred at
28°C. Cell free culture filtrate (CFCF) obtained from 21 days
old fermented broth exhibited maximum phytotoxicity.
Efficacy of the toxin was highly dependent on its
concentration. Maximum phytotoxic damage to the weed
shoots was done by 100 per cent pure extract followed by 75,
50 and 25 per cent after 48 hours. There existed a direct
relationship between different concentrations of CFCF and

hpt (hours post treatment) with toxin (Figure 6.6).

The disaccharide sucrose containing basal
medium produced remarkably good amounts of

phytotoxin. Potassium nitrate as a nitrogen source
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produced maximum phytotoxins as evidenced by
phytotoxic damage rating on Parthenium; nitrogen source
KNO, supported more pigment production followed by
sodium nitrate. 4C:6N ratio of Carbon: Nitrogen showed
maximum phytotoxin production, whereas, 10C:8N

containing basal medium supported significant growth.
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C. dematium FGCN#54

M Shoot cut bioassay [l Detached leaf bioassay

25%
50%
75%
100%

C. dematium FGCN#18

Name of fungus and its concentration

25%
50%
75%
100%

Control A
Control B

C. dematium FGCN#25

Values are means of three observations; Control A- Unmetabolised growth medium; control B- sterilized distilled water;

amount of toxin employed=15ml/shoot; RH-85%

PDR- 0-0.99=slight curling & wilting; 1-1.99=slight chlorosis; 2-2.99=marked chlorosis, slight necrosis; 3-3.99=high necrosis
and marked chlorosis; 4-4.99=acute necrosis and marked chlorosis; 5=acute chlorosis and acute necrosis leading to death of

shoots.

Amount of solvent extracted fraction employed=5ml/leaf; RH-85%;
PDR: plant disease rating -0-0.99=slight curling & wilting; 1-1.99=120%LAD; 2-2.99 =21-40% LAD; 3-3.99 41-60% LAD; 4-4.99=

61-80%LAD; 5=81-100%LAD (leaf Area Damage).

faa 6.6: Had Beak DI WHIFT (21 &A1 & fHad g § A= Jrsar @ wva & <@ )

Figure 6.6: Screening of Fungal strain (employing different concentration of 21 days old fermented broth)
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faamdl s1qaur orbspa
STUDENTS RESEARCH PROGRAMME

As per the MOU signed with Jawahrlal Nehru Krishi
Vishwavidyalay, Jabalpur (M.P.); Rani Durgavati
Vishwavidyalaya, Jabalpur (M.P.); Indira Gandhi
Vishwavidyalaya, Raipur (Chhatishgarh) and Mahatma
Gandhi Chitrakoot Gramoday University, Chitrakoot
(M.P.) following students did their research for Post

FIeemerd H§ FAaR (TRE I9Ue) iR dggs!
% forg STareRard g% By fdeafdened, SaagR (79);
M gtaeh favafdene™, SeeqR (An); fexr M fawa
fener, /YR (BTRITe) SR AeTeT THT fade amed
feafyemer, fFdge (A9) & W §U 9wl U &
AR FrefaRad faenfiar 9 59 o@fd & SR IHe™

o v | Graduate and Ph.D. during the period.
w. | faemeft &1 9m | fofy /fawg My &7 Mee wETfaenad / e /
Sl Name of student Degree Title of thesis fvafaenea WU E qddEd
College/ University Supervisor /
Co- Supervisor
1. | #irer sfear BleASH Ied HIEA ST SfqEgs | I gIiad ST, e FAR
(CSrguirenfie) | wd aEE H fiaerena | faeafderer, SeegR
Heeh1 (forgr #o7 Uel) T | (AH)
RUGIR (farafsTa
TogH Ual.) B BIfdd!
Tq 3forfde fageyor
Manila Bhatia Ph.D. Physiological and molecular | Rani Durgavati Dr. Bhumesh Kumar
(Biotechnology) | analysis of winter maize Vishwavidyalaya,
(Zea mays L.) and weed Jabalpur (M.P.)
(Chenopodium album L.) at
elevated CO, and
temperature
2. | A duA e S, TRfArd HfY & 3fatd Prefase fawm, < U, Wfis
fRrarsit (@refasm) | LT HES gomelt H | Py wEIfdEe, <t gefe R
TRUTIR T4 HHA TR NAKCACACE
PIc IRt @ T SeAYR (9.9
Salunke Sopan Ph.D. Insect pests population Department of Dr. A.K. Bhonmik/
Shivaji (Entomology) dynamics on weeds and Entomology, College Dr. Sushil Kumar
crops of wheat-greengram of Agriculture, JNKVV,
cropping system under CA Jabalpur (M.P.)
3. | g9 HAR s | digEEl 3olfdd T AW & | Siid A fa9RT, | 1 3R Huret /
Stavienfira)) | folv SRUGIRT 99 & | TASITAL S AL, ST, e FAR
yfoeat &1 ST RrEdme ([.9.)
Subhash Kumar Ph.D. Screening of weedy rice Department of Dr. R.C. Tripathi/
Mishra (Biotechnology) | morphotypes for abiotic Biological Sciences, Dr. Bhumesh Kumar
stress tolerance MGCGYV, Chitrakoot
(M.P)
4. | 9R9 A LRGN g Td AE H WRuqaRl | BN Skt g <. AT 'vs
(@Y FiRara)) | & HRT U @ A | ARG A
CARCGLIE fawmT, gy
ERIERIRS
g e
fazafdeerd, AR
(BiTe)
Sourav Patel M.Sc. Prediction of yield loss due | Department of Dr. Yogita Gharde
(Agricultural to weed infestation in rice Agricultural
Statistics) and wheat crop Ste.itistics and Social
Science, College of
Agriculture, IGKV,
Raipur (Chhattisgarh)
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Adbs Il SAIaiol
Transfer of Technology

8.1 Knowledge management service

Nowadays, easy and cost effective access to the
information by the rural community in general and farmers
in particular is possible through the advancement in
Information and Communication Technology (ICT). Kisan
Mobile Advisory Services (KMAS) is one among the several
methods of ICTs working effectively for diffusion of latest
information related to agriculture. Directorate also
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 Mobile Sandesh, containing real time
agricultural information and customized knowledge on
weed management technologies were routinely delivered
during the early days of cropping seasons and thereby
enabling the farmers' to make a strategy to manage weeds
timely in order to increase production and productivity.
Kisan mobile sandesh were delivered during Kharif and Rabi
seasons to the registered farmers and other stake holders
(Table 8.1).

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

arfa®t 8.1: ¥ 2018—19 & QRTA Hol 7Y fHHA AT Fa el &7 fqavoy
Table8.1: Details of the Kisan Mobile Sandesh delivered during 2018-19

®. N feia

1 | 47 vd S8 # WRUGAR 0T ¥ SHOAURR (ART) 400 fAell /Tds &7 WART 150 ofl. ot # 09/07/2018
HledR 20 a7 IR A0® BRR Td Felch Aloid &1 Ferddl | &N | RYJAR JJaa Feena,
TR |

2. | SREE # ERUGAR fRIF0 3 SHORTURR + SHemed (3Nfe) 40 9/ Tas @1 WAt 20 fag i | 09/07/2018
PN | WRUTIR JJHY eeerd, SR |

3. | Hahell UG RER # WRAUAR A0 2 SHOMITURR (WRRIT) 400 fAell /vae &1 wanT 18 9 20 fa | 09/07/2018
W PN | WRIAIR I e, JaelyR |

4. | HeT ¥ TRUGAR YEUH ¥G <RSI (Aifed) 115 el + TSI 400 U /Tdhs gaTs & 15 | 20 09/07/2018
fa1 # 150 <ft. Ul & G B UG WIIR UG Gelch Al & FERAT F TART &N | ERUTIR
YT ey, SaayR |

5. | 7 vd I8 W N Fd B SRUAARI & HAT B RSTABY SATSS (STMGUR) BT TANT 400 10/07/2018
el /T @ &R | | WRUTIR AU (LM, IR |

6. | g & BT § WRUGIR Y&gH & v foauradids @ifesam 100 el /Tdhs @ <X W 20 foF ©® 10/07/2018
AN & | TERUTAR AT emer, SaergR |

7. | #eT # WRUTAR FEee Bq <o (EOR) 30 el + TSI 400 UM/ Udhs gats @ 15 9 20 fa | 10/07/2018
H TN BN | TRUJAR I e, STy |

8 | SREH # TRUqAR RIF0 7 AIfeTH TRITAR®A + FAIfSATHd AaRsie (3maRen) 400 fiell /was | 10/07/2018
BT JANT 20 a7 TR Y | WRUGIR SrgHe™ Heznerd, SaeyR |

9. | "yerER fAERl — T YR IR Hdhed & A1 YRER & f[Owg dud # wgrll a9 | SRyaar 01/11/2018
A Ferery, SaayR |

10. | g TRUTIR 76T & ford FeAREAGIT + HeHoTgN (T / HaR) 400 TH /B, BT X ¥ 375 02/01/2019
Sliex Uil H HredR gats @ 30 AT W WA $X | WRUGAR JJHU Feeerd, SEelgR |
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11. | ==, AR U9 A} ¥ 919 B & WRUAARI & (R-F0 2g agelah (SgW sJe) 1000 fel /2. | 02/01/2019
P R G gATS B 20—25 & W TINT BN | TRUGAR IFHLH Femners, STaeryR |

12 | 98 4 I @RuqaR yee & o) Fem IRz + HeHoHIRTH (eredt / |ere) 40 I /8 @ e | | 03/01/2019
375 SiIeR Ul # HIdidR ga1s & 30 T IR YN 9 | WRUGIR IJHE Fozerd, Sael |

13. | 971, wR U9 AR H Ul b TRUGAR| B AT vg FltSAe qarfee (e, sear searfs) | 03/01/2019
400 UT/%. B X A FATS & 20—25 fad W TANT B | TRUTAR FHeT fTaemmerd, STaeryR |

82  HYD FHII

AATH TRUGIR T qhANBAT BT ST B
o9 & A= &=t & <) e § fhamt @R |fka)
T S ARHIRIT gRT Fwner &1 y\or fhar T
(arferat 8.2) | UIfiTe UG UeeE &=l § 99T & SRME
SR ERUAAR UaeH R dSHd! I =i dF | 997 & 3fd
H, fceTera & aWed we § dsHal & A1 IRWRe
HaTeTeH S FHT 6T AT fhar T, S8l iR WRUTIR
ydod & A= sl R @ fear | s9e
rfaRad fami @ e — a9y ERuaaR] & qaIme
BT I AR T 737 |

8.2 Farmers' visit

A huge number of farmers including farm women
and agricultural officers of State Department of Agriculture
from different districts of Madhya Pradesh visited this
Directorate during the year to get aware about latest weed
management technologies used by the Directorate (Table
8.2). During their visit to the experimental/demonstration
fields of the Directorate, they also interacted with the
scientists to know more about the weed related problems
appearing in their fields. At the end of the visits, interactive
meetings with scientific staff and lectures on different
aspects of weed management were also organized in the
Directorate's Conference Hall. Suitable recommendations
were also provided on location-specific weed problems of
different farmers.

arferaT 8.2: a¥ 2018—19 & SR [T H 9HUT B dTel HY MABIRAT / fari o1 faavor

Table8.2: Details of agricultural officials /farmers visited the Directorate during 2018-19
ot feary /faar sifteRay @ g
District Number of Farmers/ Extension Officers
fe&verl  Dindori 129
STETYR Jabalpur 110
HeAT Katni 184
TRR¥EYR  Narsinghpur 50
gT Panna 31
ar Rewa 75
R Sagar 30
AT Satna 115
Rya=n Seoni 44
am Tikamgarh 12
QARYT  Umaria 48
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8.3 XTI AT MIRd dI®H

BRI TG #RT TRT BRIGH B AT V&1 201718,
YTSHBTE, 2018 UG @YW, 2018 H STaeTgR foTel & Ure vd
I &3 ® 55 Mial | fafa=T Tfafafet smafora @ 18 |
Th-1] Td 3T Hag ARHIRAT & A1 =h! o1 T8
e & U ARad fae srom =afad il &1 wHor SRd
21 39 YA BT I ISR A7 R At o
ERUTIR Ue Haell dehiid! ST Ud Aellg STl Bl
2| 39 BIIHH & A d=Hd U foa & Fusd H
I Y2 & Ud I8 B Tl IR SIFGR <d 36 § | 399
PBRIHH b T8d 99 ® SR By T o A=
Bl H Td Hel YUl H vers g U yawie,

A dMiftedl &1 Mo, oo 9Rd S 3R

8.3 Mera Gaon Mera Gaurav Programme

Different activities under Mera Gaon Mera Gaurav
Programme were conducted in 5 villages of Patan and Bargi
localities at Jabalpur district during Rabi, 2017-18; Summer,
2018 and Kharif, 2018. A multi-disciplinary team of scientists
along with the technical officers and other associated staff of
the Directorate with them visited the selected localities on a
fixed day of week with the purpose to disseminate the weed
management technologies, know-how and advisories to the
farmers on regular basis. Under this programme, scientists
remain in touch with the selected villages and provided
information to farmers on technical and other related
aspects. Under this programme many activities have been
carried out during the year viz. On-farm research cum
demonstration trials in different crops, organization of Kisan
Sangoshthis, Field day, Parthenium awareness week and

TORERT  SIRTOGdT  AwTs
BT 3o fbar AT g9 P
HTAHAT H fHar & aretran
®g  SFwfaf vd s |
Tt & aifererr + enfie |
BY | 590 a1 & ey
IMISTT Bbs BRIBAT O
fadsg gar feaw, woRu™
SIRTe&T awrg nfe #
T I |

8.4  TTSIRHMN WTHhadl g (16—22 31T,
2018)

greffagE o1 Af¥ad wU A Fe IfSd TR aTel
WROTIRI | F TP HH] oal &, s IRd afed o5
SURIETIT R SUNWGEdST T2 § IR—BAc iR
AT & AT Bl A WR SMHA fhar 7| greffAem |
I~ TR Bl THRAT Ud gRUM BI <= gY Faermerd
Y 2004 W 3HDG SUWE U9 9 FRIGA & & A=
TPl & R H AT Ud 319 ST Bl SIRTRadh B 2
SRR dT BRIHH BT AT B R8T & | 99 2018 H I
fQemer 9 16—22 TR, 2018 @ SR <l
MSREN SIRTedhdT F@E & A Il & SN
fasm @al (@d®.), T & FRA 9 vd e e,
IR —TRUTIR Y9 & Dol H BT | §9 SfaR & forv
oy ®9 | YR UReR 3R TR AT ST 1200
fRduR®el & fAdRd & T | AN B IRIM, B
yeeifral, So@l, BT B Xferl, TORERT Bl SWreH AT
Tfafaferat & Rifea fear ) 39 eRied 31 file iR
golag e HIfSAT gRT dar fhar i o 8k arfdrs
ST UST &8 |

e i e
" BES 5,

different activities under
Swatchh Bharat Abhiyan.
|l Programmes have been
attended by number of
farmers, public re-
presentatives and officials

[ i s | from State Department of

Kisan G

]

Agriculture. Farmers from
| these localities were also
| invited in many programmes
conducted at Directorate viz.
World soil day, Parthenium
awareness programme etc.

i

8.4 Parthenium Awareness Week (16-22 August,
2018)

Parthenium is considered globally as one of the
most troublesome weeds which has invaded non-cropped
as well as cropped lands in many tropical and sub-tropical
countries including India. In view of the significance as well
as the magnitude of the threat posed by Parthenium,
Directorate has been organizing mass awareness
programme since 2004 to educate the farmers and general
public about the ill effects of Parthenium and different ways
to manage it. In 2018 also, Directorate organized a country-
wide programme “Parthenium Awareness Week” from 16-
22 August, 2018 by involving many State Agricultural
Universities (SAUs), Krishi Vigyan Kendras (KVKs), State
Agricultural Departments, Institutes of ICAR, AICRP Weed
Management centres, NGOs, municipalities, schools and
colleges. Posters and extension materials especially
developed for this occasion were distributed to about 1200
stakeholders. People were made educated through lectures,
photo exhibitions, farmers' meetings, students' rallies,
uprooting of Parthenium, demonstrations etc. These events
were covered by print and electronic media, which created
more awareness on the Parthenium.
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TORERT & WAl & J&RH g Tdrell g
<% a9 g ol SaayR H U HiRIeTo—He—STTRadhdl
HRIPH FRATT fhar 1T | s yeR, Feured gr
IWHICIITT I AT WA, STIAYR H HHATRAT DBl
TTOIRETH HEee VR H STa9Td $HR+ 2 U STHTRadhdl
HrIHH W1 AT far 737 | Bl Bee aRarST T &
T SHRAT A4 Mg H TG IR MG AR ARG b T
RaRar Tig # far=l BT TTSRERT & BTf~IhNRe Y4 Ud
SHD TG H AT DI o] U SIRTHDdAT BIIhA
I fhar TAT| $HS UL 21 ST, 2018 I
el & U BRIshH AT fhaT 7T | 39 Brishd §
Teiell, WMEYRT, RIERT, TAFR Ud e & U &
Mmal & At 5 AqrT foran | fewarl BT eRer Bl
R @A ®G T GIBIRIET died (dIT)
faaRa fa T wrer €1 I8 are fhar {6 Sy s
TG & STRIUTE & STl H VIS TT&! TORERT SR 8 |

85 U G AT MG & 3fasta aafa wral
H Taoadr AT (19 fadeR, 2018)

aTodl UEdrel’ & ded, 19 faHdR, 2018 &I
RARGRAT, Ured, SEAYR Bl AP ARG WA H
AHTS AT BT ST fhar T | $F I BT #RT TG
T TTRT & d8d au=a fbar mar 2 S afafafdy &
faemera & ¥ BT, Rl iR Heemed & eFarRar 3
AT fora | Taesdr uforsm vt aferrfRrett gr off 1 | st
BT IATAT BT AT AT AT | s dl gareT I Hdferd
| g9t W el iR Rietsi 7 Icegdd W fo |
PN AUV & oY Whl DI Uh ¥l Wl Uar b
T |

Al SATaoT
Transfer of Technology

A training-cum-awareness programme was
organized at Netaji Subhash Chandra Bose Central Jail,
Jabalpur to demonstrate the harmful effects of Parthenium.
Similarly, an awareness programme was also organized at
Tropical Forest Research Institute, Jabalpur by the
Directorate to make the staff more familiar about
management strategies of the Parthenium. Awareness
programmes were organized at Village Umariya Choube
under Farmers FIRST Programme and in Ramkhiriya
village of Patan locality under Mera Gaon Mera Gaurav
programme where farmers were made aware about the
harmful effects of Parthenium and its management. This
was followed by programme at Directorate on 21 August,
2018. This programme was attended by farmers of villages
such as Ramkhiriya, Saikheda, Kundam, Pindrai, Bargi
locality, Baghraji, Majhouli, Shahpura, Sihora, Panagar and
villages nearby Jabalpur. Zygogramma bicolorata beetles were
also distributed to the farmers with the request to distribute
them to the nearby places of their villages to control
Parthenium through biological approach.

JCAR - Diractorate of Wead Ressarch, Jabalpur (4P}
{ES0 9001 - 2015 Cortied|

8.5 Cleanliness and sanitation drive in the
villages adopted under the Mera Gaon Mera
Gaurav programme (19 December, 2018)

Under ‘Swachhta Pakhwada’, cleanliness drive
was organized in Shashkiya Madhyamik Shala,
Ramkhiriya, Patan, Jabalpur on 19 December, 2018. This
village is adopted under Mera Gaon Mera Gaurav
programme. All the students, teachers of the school and staff
of the Directorate participated in the said activity. Swachhta
Pledge was also taken by all the participants. The benefits of
the cleanliness was elaborated to the students. The students
and teachers were enthusiastically participated in the
general discussion related to ‘Swachhta Pakhwada’.
Dustbin was also provided to the school for garbage
collection.
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fraumera 4 v faw &1 e
(23 faw¥R, 2018)

ety # 23 fawwR, 2018 @ Fu& fawq &
ST foham 1T, fTa% AU & $olThl & 20 fhari
P T fhar | 1. Np. ANy, INS e 7
[hATAT BT WEeadl & A, JaT & W & aR H 31R FJaT
% R B B8R 1 & & GoIa QY | PHleArd &
STINT & SRM &Rl S dlell Aaen=a & IR #
SERI <1 T8 | faf=T JaRTRITeet v e g @l R
W wREr T . We. RNHE fewe +
PICATIR] /Al b fFShId & Ugel dr 916 H S}l
ST drefl ATaRmfl
gdls U9 W<edl Usd &
Iq9a B wre  fdbar
far o afbg w9 A
SRERCECERCIEINEN IR

S ~

8.6

WRBR gRT S Tfar & ’.'_‘éa_‘ % 3 MR

o DI TS Wl Usal
B A I AT BRI | '
39 Ifd AT Faesdn
AR TP oIl B IR A
ST ¢ |

8.6 Celebration of Kisan Diwas at Directorate

(23 December, 2018)

Kisan Diwas was celebrated at Directorate on 23
December, 2018 with about 20 invited farmers of nearby
localities. Dr. V.K. Choudhary, Sr. Scientist informed the
farmers about the benefits of cleanliness, health of the soil
and procedures to be followed for maintaining better soil
health. Farmers were made aware about the precautions to
be taken during the use of insecticide/pesticide. Visits to
various labs and information centre were also conducted for
the Farmers. Dr. P. K. Singh, Director, also suggested some
precautions to be taken before and after spraying of
pesticides/chemicals/inse
cticides and informed the
activities of Swachhta
Programme. Farmers also
shared their experiences
and informed the benefits
§ of the cleanliness initiatives
taken by the Government
in their villages. Now more
public are aware about the
cleanliness and its benefits.

B BEe YT @ idiid ©&d feaq ud
farT M3t &7 3mATSI (20 ATd 2019)

BTN e YU & fdqifd =afadg feu v a4
RIET, TR | 20 AT 2019 & Wd feaq I8 fam
T BT SRS AT A7 | 39 BIRIHH § UM Rl Ud
SARIT AId & HYD SURT o | ARIET Tl & fcia gl
e N o R UeRid 1% & Bad & dr H
Fenfrei-feamt & 9 oRF=t g qen fAfv= wadl
SRI—, 7Pl I, I, I$& AMfE Bl W I+
ERUAIR Yaerd W 1 73l & 78 | e & dsfa

8.7

8.7

Field Day cum Kisan Gosthi under Farmer FIRST
programme (20 March, 2019)

A 'Field Day cum Kisan Gosthi' was organized on
20 March, 2019 at farmer's field of Barouda village adopted
under Farmer FIRST Programme. The farmers of Barouda
and Umariya Choubey villages participated in the field day.
There was a detailed discussion among scientists and
farmers on the performance of demonstrated wheat crop
sown with happy seeder machine under conservation
agriculture. During scientist-farmer interaction, advanced
weed management practices in different crops (rice, maize,
chickpea, greengram and blackgram, etc.) were also
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Transfer of Technology

TR BIC Ud 7T fharr a1 arofifaa RETT UG 3T 9T discussed. The scientists of the Directorate emphasized on
& o gy o @Q STAT O AT, Tﬁ-ma:[ adoption of different enterprises like dairy, goatery, poultry
HOITe, 7YY B Wl E@Sﬂ GTe, JHATS ool Tryor farming, fishery, mushroom cultivation, vermicomposting,
Td gRTET Pl YA UR SR {1 737 |

backyard vegetable-nutritional gardening etc. by small and
marginal farmers of the adopted villages for upliftment of
their livelihood security.

Field visit by farmers of adopted villages under Farmers First Programme

8.8  gxaul ud arrerarcil ardf

8.8 Television and Radio Talks

T ol & ORM, WRUGAR VEEE @ [ During the period, talks on various aspects of weed

UEsil WR AT/ Y ardt e & a9t gRT &

s | fagRor fore arfereT # fear war 2

management were delivered by the scientists of the
Directorate. Details are presented in the table mentioned

below:
Name of the Scientist Date Topic Radio/TV Station
03 July, 2018 Weed Management in Kharif crops | Jabalpur station of
Dr. PX. Singh TN HEE § ERUJAR e AIR
11 Oct, 2018 Conservation Agriculture Telecast on ETV
< pf
107




88

4

9.1

yRrereT s ¥ 9rfiier

feemery & denfeai / ArfaiRal, sHaRar =
3T A Bl WG B B fofg URNEToT BRisHT # 9T
o &R oue wdfdd vy & fRewgar ura &) W

uBrator va a#ar eior
TRAINING AND CAPACITY BUILDING

9.1

Participation in training programme

Scientists/ staff of the directorate participated in

training programmes to enrich their knowledge and acquire

expertise in their respective discipline. Details of such

gfTeToT HRIHAT &7 faavor g foam T & frainings are given below:
M U4 Ug gfRrerer srfed HEITT Iafer goic & SUINT
Name & Training programme Institution Date (7))
Designation Budget
utilized )
. &, T, TR 3R i yeed 1R geeea GG I~ A YARIE, | 05-10 TelTE, 2018 19715
EeRIRER IgaHH T 05-10 July, 2018
Mr. T. Lakhera, Refresher course on “Administration and | ICAR-CCARI, Goa
Assistant Finance management”
S, A, =R TG WRUTAR T H SYAS Wi | UASTSHUEOH, o TR, | 16-18 Jellg, 2018 i
EINSECRIIRED T R BRimH ISENEIS 16-18 July, 2018
Training programme on "Recent advances| NIPHM, Rajendranagar,
Dr. V.K. Choudhary & Prog J &
Sr. Scientist in integrated weed management" Hyderabad
off TS, fEr, Hrger R 2= & ST 7 g =t Rreror Ao, SR | 23—27 JelTS, 2018 )
SERICIECICEAN AR HRimH Hindi Teaching Scheme, 23-27 July, 2018
DRGSR irari’ Bgsic .training programme for use of Jabalpur
Tech. Officer Hindi on computer
5 IFATA PIT, | PP W =l & I &g T fR=t Rreror Ao, SegR | 23—27 SeTTE, 2018 i
I FER HHARY | TfRiEToT BRI Hindi Teaching Scheme, 23-27 July, 2018
Mr. Shankarlal Basic training programme for use of Jabalpur
Koshta Hindi on computer
SSS
ffer ffe e, s fH, Mo quw, i | Agagu—dasuhs, 24—29 RITwR, 21031
TSIH Bl P eI IR TIER BT aa_ﬁ%q ﬂ'@—&; 2018
o afra ufeT BridH ICAR-CIFE, Mumbai 24-29 September,
Smt. Nidhi Sharma, | Training programme on “Enhancing 2018
PS to Director efficiency and behavioural skills of
Stenographers Gr. III, PA, PS and PPS”
A T, T, TSIS, | WHIIU b SRRl & forg MHIATU—ASAS AR, | 26-28 RT=R, 2018 7720
SEAGRGR kI YIUHUATH, doic, bl T B AfhaT | SR 26-28 September,
Mr. M.S. Hedau, IR RTeTor ICAR-IIPR, Kanpur 2018
AF&AO Training on Procurement, PEMS,
budgeting & “vigilance for ICAR officers”
A DDA HAW, | ST W1 T AfRE0r BrimH HAYUE, SEAR, 05 37deaR, 2018 7170
raining Program on “J-Gate@Ce XTOTRRITT ctober,
IR dHian! T g Progr “J-Gate@CeRA 05 October, 2018
3TferepTY regional ambassador” MPUAT, Udaipur,
Mr. V.KS. Rajasthan
Meshram,
Sr. Tech. Officer
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uBBraror va a#ar FEfor

Training and Gapacity Building

M TE ug ufrerr srfsH AT rafer goie BT SUINT
Name & Training programme Institution Date (Bud)
Designation Budget
utilized )
3 gIR IR PFYR W B & IUAN g gFErel | R Reror Ao, SaeqR | 08—12 STATER, 2018 i
IS ThATDT gf3reror HRIHH Hindi Teaching Scheme, 8-12 October, 2018
SIECIN Basic training programme for use of [l _

Mr. Sudhir Parey, Hindi on computer
Sr. Tech. Officer

5 golld FAR T91 | AMHAF Y. & qPHNa! AR Temafie 1. 5.377.U.—31TS. QYRR 3T, | 08—12 3TdER, 2018 26969
WRNEAE JRHR | AREIRAT B g MHAFu—SIRG R | 73 kel 08-12 October, 2018
Mr. Sujeet Kumar | HfRrefor ICAR-TASRI, New Delhi
Verma, ICAR-ERP for Technical and
Administrative Administrative Officers of ICAR
Officer
& due 4 @R | GRS dAerar uierr (G M sgu-—AqdshaR, |5 ¥R 2018 & 97230
EEIEED Professional Attachment Training (PAT) | 3 f3oef! 5 HTd, 2019
Dr. D k VP, ICAR-NBPGR, New Delhi 5 December, 2018
- to 5 March, 2019
. fqmeR =9I, TIIARE). Arse IBTRAT & o ufiefor| #1987 U V9.0 TR T, 14—16 ¥TE, 2019 15308
CEIIEEY BRIHH EENEIES 14-16 March, 2019
Dr. Dibakar Ghosh | Training programme for HRD nodal ICAR-NAARM, Hyderabad
Scientist officer's
9.2 ufderor HrABHT BT AT 9.2  Organization of training programme
9§ & oRME EfRad uRerr  eRisEr / Following training programme/workshops were
TR B T T T organized during the year:
gfRregor LPIDINED Jrafer gfomfay | areassa Rk DT
Training Sponsor Date @ " | feee Coordinators
No. of Course
Participants| Director
[T TTORET JgeT H1.P.3.q— 21 3T, 2018 95 Sf. geie | Sf. gl AR
TRAAIR ST HAR
[RERIEE
Integrated management of ICAR-Directorate | 21 August, 2018 9% Dr. Sushil | Dr. Sushil Kumar
Parthenium of Weed Research Kumar
TR el # WRUTIR T LSRRI 11—12 RT=R, 2018 35 <f. qle. Rig | Sf. qa. =l
W 43% AE R GNEECERIE]
RS ERIEr
Yl W)
Workshop- cum- meeting on LCPC, CRP on CA | 11-12 September, 2018 35 Dr. P.K. Singh| Dr. V.K. Choudhary
Weed management in
conservation agriculture
"GRUAIR Jer ROl o) 5T Y T 24—28 AR, 2018 35 <. dis. Rig | ST . ey v
T R (TH 3T Zofl. I AR,
T, P Frezmer,
IR Jo AR
Training on "Weed management | State Institute for 24-28 September, 2018 35 Dr. P.K. Singh| Dr. V.K. Choudhary
strategies" Management of and
Agriculture Er. Chethan C.R.

(SIMA), Directorate
of Agriculture,
Govt. of Uttar
Pradesh
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“WRUGIR gde & orNfaal” o) gf¥erer o1 9ue 9uRiE

Closing ceremony of training on “Weed management strategies”

I Gl ¥ ey @ drel gRT
feq v @

feemem @ defal & I Rl w)
R & & folQ 31 AT A Bs (HZ0T U< 8T | §7
IR R dd! gRT AU T agrea = &1 faaRor S
e T 8-

9.3

Oxferd Wl ¥ ©RYTIR 9§ UR d6h g AT

Workshop-cum-meeting on “Weed management in
conservation agriculture”

9.3 Lectures delivered by scientists in other
institutions

Scientists of the Directorate received invitations
from other institutions to deliver lectures in different
occasions. The details of the lectures delivered by the
scientists are given below:

qadr faora ufreqvr / 5@ feie
Speaker Topic Training/Meeting Date
i die. Rig T HEAT & SR ToRER | I8 Y fORT 749, TRHR gRT TaArford 15 ST, 2018
Dr. P.K. Singh PERE BRI 15 June, 2018
Parthenium management during | Workshop organized by State Agriculture
Kharif Department, MP Govt.

g o1 wRuqaR g #
INTE Ud SUAfRRIT

DWR's contribution and
achievement in weed science

BB, ATAB N, TIAR (A7) §RT
AT AT @1 3 g BT =g al
Two days workshop on doubling farmers
income, KVK JNKVV, Jabalpur

4—5 3T, 2018
4-5 August, 2018

EEICECICASk]
Impact assessment of weed
management technology

TR B TS AT
National symposium of ISEE at WBUASFS
(WB)

IRAE Y § WRUqIR gder= S SN TAEY, FRBTH, IR & FHIe | 29 3TTHI, 2018
SERIcaicaiIEEal g TA.UHL 988 29 August, 2018
Role of weed management Review-cum-SAC Meeting of IGNTU,
technologies in Indian agriculture| Amarkantak, Anuppur
TR Wl 3R TRUGAR gde | BV IR Feene™, Siga s didl, Seaqr | 22 R, 2018
Weed management and @) 22 September, 2018
conservation agriculture Directorate of Extension, JNKVV, Jabalpur

(M.P))
TRYGAR Yde Wrenfireds o1 S 1Y UUHIE U, (URed 991er) H T 5—7 fadaR,2018

5-7 December, 2018

WARMET Wl H WRUAAR HaET Bl
fafert

Methods of weed management
in protected agriculture

IRBATR. R fa qifvd, g ufiera!
T URIET BRi%H, TS AL, SaayR
wm)

RKVY funded master trainers training
programme, JNKVYV, Jabalpur (M.P.)

8—10 faH=R, 2018
8-10 December, 2018
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qadl fasra uf¥rerer / doa feis
Speaker Topic Training/Meeting Date
ERITAR a5 &1 HfY § A5 | ATHARSAE. TR §RT FAD SRISTTR 27 feq=R, 2018
Importance of weed science in gﬂT&ﬁ P forv TR fde R gaoIa fea-im | 27 December, 2018
agriculture TfTeToT FHTiHH
Twenty one days training programme on
nursery development for graduate
unemployed youth organized at TFRI,
Jabalpur
R H WUqaR yeed TGS, 7Y, AT §RT ARG 39— YT 14 HRA, 2019
Weed management in SIeRl B 6eT &1 U auta <= fewemn 14 February, 2019
agriculture Ears
One year Deshi Diploma course of manage
for input dealers organized FTC, M.P. Govt.
TPHIgd gRehIv gRT WRevl HiY | SHa! TR, TaeYR gRT Ao Hireror 21 HRAY, 2019
Tl H ERUAaRT BT &ed wE fra fkaw 21 February, 2019
Managing weeds in conservation | Training cum farmers day organized by
agriculture system through IFFCO Panagar, Jabalpur
integrated approach
T H WRITAR JdT & GUR | IRATES AN, faet @ vd guk. & | 26 wRa9, 2019
Improved weed management in | HeITHT, TaTfoRR Hex, AU §RT STATRI 26 February, 2019
crops e deM Sevmy dod 98 & faad
Farmers-scientist interface meeting cum field
day at Maithana (RVSKVV, AICRP-WM
Gwalior Centre), Madhya Pradesh
St geie §AR TTSIRET BT Sifdeh =0 TS AT dE A DAl PRIEMN, SdAYR | 16 3T, 2018
Dr. Sushil Kumar Biological control of Parthenium | # SIS “TMTSRETH SIRRadT HIRIHH 16 August, 2018
"Parthenium Awareness Programme
organised at Netajee Subhash Chandra Bose
Central Jail, Jabalpur
TSRETH T Yablapd Fder ifterd wRYe Rad gRecye # smafora 17 3R, 2018
Integrated management of "TI]SRl BRISHH" 17 August, 2018
Parthenium "Parthenium Awareness Programme"
organised at Tropical Forest Research
Institute, Jabalpur
. R g oS BT § ERUGAR g | <fEror o F qoredl gRT uivor gRem den | 13 RydeR, 2018
Dr. R.P. Dubey Weed management in pulse Rrg Scares Wenfira grr ﬁ”ﬁ UG %Gl bT | 13 September, 2018

crops

o™ v ® 9% &5 7g ufe srisd
ST g /LR TAH.YEL. vevrdre d
ST o |

SAARC Regional Training on Proven
production Technology, value, chain
development and nutrition security through
pulses in South Asia at ICRISAT, Hyderabad

Sifae el § WRUGIR yEerT
Weed management in organic
farming

ga1 fasm favmr S, SeegR g™
AT WU uw &Y. ufneror FHrRimH

CAFT training programme organized by
Department of Soil Science, INKVV, Jabalpur

03 3R, 2018
03 October, 2018
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Annual Report - 2018-19
qadr faer yf3reqer / S femi®

Speaker Topic Training/Meeting Date
BIC T SaE! # Sifde Wdt| eRaT Bieret e BRihH, E1.U%h.3IR.aNS,, 28 BRI, 2019
DI Thilch SR (A.H.) 28 February, 2019
Organic farming techniques in Green Skill Development Programme, TFRI,
small botanical gardens Jabalpur (M.P.)
B § WRIGAR Jaed & GUR | TS AR N —sg ., WDl smrar | 13 #E, 2019
Improved weed management in brg B dad IUTR™T TAT GNEGI 1g, IfddTe | 13 March, 2019

crops

aedlidl, srprer el § fham—dstiel @
RIERIEEL

“Farmer-scientists interaction meeting” at
Varkheda village, Barshitakali Taluk, Akola
District, adopted under AICRP-WM, PDKV
Akola

<. e iR TN R TRUGARARET | F21 e e Sa.% fafa, Saaqr grr 03 IR, 2018
Dr. Shobha Sondhiya & IS} P fageryor AT WUUH.EL. AT dRismd 03 October, 2018
Herbicide residue analysis by CAFT training programme organized by
HPLC Department of Soil Science, JNKVV, Jabalpur
S @, AR et @) oma dem & foy R SEAPR H HdID @1 2541 A 5—7 fdeRr, 2018

Dr. V.K. Choudhary

JETR TRUTAR Hee qeild
Improved weed management
techniques for enhancing
farmer's income

BT
“25" Zonal Workshop of KVKs” at ATARI,
Jabalpur

5-7 September, 2018

Rt Y # wRuqaR g
Weed management in
conservation agriculture

Ao uw.d). SaERdd Tew i favafiere,

SR (7.9
CAFT, JNKVV, Jabalpur (M.P.)

3 IATA, 2018
3 October, 2018

fafr=1 wae yonforal # WA | SHHT & A, IHD SEAR b A 28 fewR, 2018
$fY & T8d WIUAAR, UNF @ | [FFCO Farmers at IFFCO, Jabalpur (MP) 28 December, 2018
3R el wae
Weed, nutrient and water
management under conservation
agriculture in different cropping
systems
faf=1 woer yonfordl & ded TR BIerel eI HdHA (STeasd) & 28 YAl 2019
TRETOT FHfY H WRUGAR FaeT TEd BIC ITAfd S BT e SIUH.3TR. | 28 February, 2019
Weed management in s, STEelYR (7.9
conservation agriculture under | Green Skill Development programme
different cropping systems (GSDP) on “Management of small botanical
gardens” TFRI, Jabalpur (MP)
e Y : fodrs Swemar | < M @4, TAT AL & faiid | 12 #1d, 2019
3R armEd & forg wfewr & | B famr RRER @19) 12 March, 2019

HfY

&

Conservation agriculture: future
agriculture for sustainable
productivity and profitability

DAESI Diploma course at SAMETI
Department of Agriculture, Narshingpur
(MP)

<f. A '’S
Dr. Yogita Gharde

7T 0 & fgeryor & forg
Reratrr

Statistical methodologies for the

analysis of soil properties

qa1 fagm foim SAgfafd, SeaR, gr
SMAfSTa WLUUB.El. ufdieTor BrRisH

CAFT training programme organized by
Department of Soil Science, JNKVV, Jabalpur

03 3[R, 2018
03 October, 2018
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uBBraror va a#ar FEfor

Training and Gapacity Building

qadr fawx gfRreror / o feis
Speaker Topic Training/Meeting Date
S ey ga | IR | S wW@rey gege W) 5 feadii Ity 07—11 STHANI, 2019
TADT BT FTIANT aRrerr, SAF A, SaagR 07-11 January 2019
Application of statistical tools in | 5 day National Training on “Seed health
seed health experimentations' management” at JNKVYV, Jabalpur
1. faqrax =y Bl H S ERUAAR Yeeq | HFT (@R AITH.S AN, TRISieiRyI— 26 HRAN!, 2019

Dr. Dibakar Ghosh

Improved weed management in
crops

TRIQH, TIRR $5), 79 ue¥ § fha —
AP seHY d0% W aF fead
“Farmers-scientist interface meeting cum
field day” at Maithana (RVSKVYV, AICRP-
WM Gwalior Centre), Madhya Pradesh

26 February, 2019

Sf. YUy =g
Dr. Subhash Chander

Sifde Wil # WRYTIR H&eH
Weed management in organic
farming

ga1 faeme foaT SA& AR, SadR g™
STANfTa WUUH S Ul drRisd

CAFT training programme organized by
Department of Soil Science, JNKVYV, Jabalpur

03 IR, 2018
03 October, 2018

TRUYAAR BT Ggd
Weed identification

i Hiegeid # diotae M, Jdiva .
for. qag

Project meeting at AgriNet Solutions, UPL
Pvt. Ltd., Mumbai

10 @R, 2018
10 December, 2018

goil. a9 ). IR
Er. Chethan, C.R.

IRUTIRATRRN & e & FeFT (RATADB A, werg WemRq— 26 R, 2019
SR gRErer e SUA, MIfOR &), Aeavay H fham— 26 February, 2019
Operational safety during ISF Sexww Joa 8 &F fad
spraying of herbicides Farmers-scientist interface meeting cum field

day at Maithana (RVSKVV, AICRP-WM

Gwalior Centre), Madhya Pradesh
ERYTARATRRT BT SYIRT TS AR Y—Sg U, &= dLSLH.4al 13 T4, 2019
qaial iR frarefier grem APTAT B T8 IUATAT AT ST 717, 13 March, 2019
Herbicide application techniques | affddrell Tewid, ardrem el #
and operational safety fpam—asnfael @ gkt Joh

Farmer-scientists interaction meeting at

Varkheda village, Barshitakali Taluk, Akola

District, adopted under AICRP-WM, PDKV

Akola
B 3R IR GHAI 3epTedl — ST UReRl Jo we & B 19 fa¥iaR, 2018
aRReIfRl # ERUqaR geed & | forg s Y sifd. Hverm, Yo 19 December, 2018
Tl FERIY Academia-Industry Interaction Meet for

Problems associated with weed
management under cropping and
non-cropping situations

Central Region, CIAE Bhopal
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WRUGIR  fIsi= # g, RoMifde SR
ATaEIRE e & foy esne e woidl 8, ud
ISR TR R g f 7e aar & | Feemes fafdy
B JOTell # ERUTAR Jaed 7 RIH—fARre qd i
BT AT o & forg fafr=1 59 Sy f[eafaemeri # va
qedfhT BRIEH  eRad ARA wEfad STgET
IRAGHT — TRUAGAR JEa (TR HRIRYI—SauH)
AT & | Freemera =1 e, Rieror ok iR & oy
el 3R ST AR & ey W FEiar o 2|
Ao BEl B orgHT SR UfET yem @Rar g,
fereTorSTaT TS HRAT 2 Ud URYS & 1= HATH, 157 Py
freafermer, eme-rel e, IR TR WIe! 3R 371
RAUR®l & HHARAT MR BT BT U=TH TSI BT B |
$.fA.®. HHATRAT, HYBT AR BHEI & oy A= afreor
PRIHH A AT AT & |

101 <159 Gy fazafaenaal & wrer ggwrfian

fafrr st § fQEmem @ 17 fafaa
TIMSHRMRA—TUH g AR 6 WA D5 §; iR 34
Dol & ARTH Y TRUGIR JdET W AU A AR
R BRI AT BT THg BT & | Fene 3 gafad
T B AT T & B Arsd MfHERY fAfr = daf W
T FEANT & oY 1o | favafdeneral &1 uiafsar
U dRd € | feer & sl g1 fhy 1w SRY @t
fa=or i fear T 2 |

LINKAGES AND COLLABORATION

Directorate is the nodal agency for basic, strategic
and applied research in weed science and provides
leadership at national level. Directorate runs it's networking
programme 'All India Coordinated Research Project on
Weed Management' (AICRP-WM) in different SAUs to find
out location-specific technologies for weed management in
diversified cropping systems. Directorate also has
collaboration with educational and research institutions for
research, teaching and extension. It offers research and
training to students, shares expertise and provides
consultancy to staff and students of ICAR institutes, SAUs,
herbicide industries, NGOs and other stakeholders. In
addition, Directorate also conducts different training
programmes for scientists, state agriculture officers, KVK

staff, farmers and students.

10.1 Collaboration with SAUs

Directorate has 17 regular AICRP-WM centres and
6 volunteer centres in different states; and coordinates its
research and extension programmes on weed management
through these centres. The nodal officers of the respective
zones with selected team from the Directorate monitor the
research and extension activities at different centres and
provide feedback to the SAUs for effective collaboration.
Detail of visits made by scientists of Directorate is given
below.

arafer 2018—19 & QIR ISl FRT THOT Lo
Period Visits of scientists during 2018-2019 Centres

22—24 AR, 2018 Sf. 3R 9. g4 R

22 -24 December, 2018 Dr. R.P. Dubey Thrissur

01-02 WRa9, 2019 SIS T IEAR

01 -02 February, 2019 Dr. R.P. Dubey Udaipur

25—26 BRI, 2019 Sf. . e, ©f. faarex =, gofl. =ad+ Har. qTferR

25 -26 February, 2019 Dr. P.K. Singh, Dr. Dibakar Ghosh, Er. Chethan C.R. Gwalior

12—13 HTE, 2019 Sf. R Y. g4, Soil. a9 AR DIl

12 -13 March, 2019 Dr. R.P. Dubey, Er. Chethan C.R. Akola

13—14 ¥, 2019 S dia. 8, <f. 4%, dEd YR

13 -14 March 2019 Dr. P.K. Singh, Dr. V.K. Choudhary Raipur

14—17 W7, 2019 S Wra. (g, Sf. o AR CIS LI CEREN

14 -17 March 2019 Dr. P.K. Singh, Dr. Shobha Sondhia Kalyani and Bhubneswar
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wftar 3R ganBar
LINKAGES AND COLLABORATION

gt - Nurahdhar Baisrursh | S
u: geae ehmed

9oy & deel gRT faf= &si &

Visits of different centres by scientists of the Directorate

102 3 Gerns IR uvefRal @ ¥rer 102 Collaboration with other institute and
RS RIGI agencies
ooy o7 uRye & AR IR oI 916, Directorate has active collaboration with different

aﬁ.tr.—?#’r.aﬁ.t{.‘s‘. PgTeT ":]Tzﬁi’ﬂﬁq—ﬂl—%m ICAR institutes like ICAR-CIAE, Bhopal; ICAR-IISS,
Tl 9P STﬂq—Q_cﬁ'QGTNGTTS; (Gﬁir[ VII), STaeTqR & 1 Bhopal, ICAR-ATARI (Zone VII), Jabalpur; and also with
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|fa Tl & AT & g IR—IMS M UIR. 3R
AR ARl S JAMETAY, STAR, SLUBIIR,
MHATN SR & | o wewifiar 2 ' & H
feuTeT 9 WS M Aedd (T.a.UA,) aRIASHT ®
FraaE & foy I gaer faee @ (Tens),
golagi+ad 3R G URe] #3ed, YR WRER &
wrer Ay Feart fawfaa fear 21 g9 feemey &
IS |agsT oMe Uk weH  (TEAdiud) ud
HEAUGET TR SRS ®uAl fafics (TR.ULUISTAITa.),
AR (FAYRR) P Selld ERUAAR] & I & oIy
QRN A uee wRd 2 | faa 6 auf ¥, e A
M dIST T (TR, 9T & vl o1 Feirar
I A= Haal 99 g, Fad, I U 3RER B Aol
BT ITE BT | DT BT TpIRI—IeT—
forarl afed fafr= Raure! & a1 gexwa HifT &
S 419 FEANT BT AT PRAT QLT DI U (AT
faeryar 2 | Fese &) ygam He e gEgHAl iy
BRI AT & T g b WU H Bl s o |

R iR e srRisH

fAeee™ o ®y el qur g Rl
S 1Y 1AL, SEAYR; 3.5l IRYR; ARSIl
4. SEAyR; UHUE.  fdwafdeney,  9aAn,  wdigw
faeafdenrery, ar, TRerell fdemdie vd gAGIAISIE],
Rrade & ATl A9 A+ oy & | U favafdererat
ERT Q= &1 3o Bl & oy FAe R AU
H% & wU A A1 AIAr <1 S 2 | d=e, v e,
fh ATl @ folY WRUTAR Jae § I+ debiIh] UR HiRefor

PRIBH ST b7 MY 2 |

HellgdR Aard

HRA W # = Al & A iR IR—%ad
M TRUGIR 3R Tl WRUGIR & Yeed & forg
FAEHR HaW < T8 | U uafia fafef @& v H,
ooy s=af1g WRUdART 99 g7effaTd  fave~Ipive,
SICTHT BHFINT, TSHI-aT HIRTTT e & =T & ford
Iy, IAEEG, e AR gaigd gicdr Had
FATEHR FATG fRAURDI BT TS &Rl & | feemery 3
e AldTsel AATEdR WAl (G.UATTNE.) & Jeaq |
<9 & fhAEl B AT Ud BHEaR ERUYGAR Y6
Th-Tpl BT TR fhar © | = waell § ERudaR yde=
% ol U T SReHIV & wU H AR AARDR
JATRAT BT TP AR VU I8 AAoR & AeH | N IS
fpar T 2 |

10.3

10.4

other Non-ICAR and international institutes like BISA,
Jabalpur; TFRI, Jabalpur; SFRI, Jabalpur and various
herbicide industries. Recently, Directorate has developed
active collaboration with National Informatics Centre
(NIC), Ministry of Electronics and information Technology,
Government of India for implementation of National
Knowledge Network (NKN) Project. The scientists of this
Directorate provide consultancy services to Satpura
Thermal Power Station (STPS), MP Power Generating
Company Limited (MPPGCL), Sarni (MP) for elimination of
aquatic weeds. Since last six years, Directorate also has
collaboration with National Seeds Corporation (NSC),
Bhopal; and produced seeds for different crops like wheat,
rice, chickpea and pigeonpea. Interface meetings with
different stakeholders including of scientists-state
agriculture officers-industry-farmers is a regular feature of
Directorate to strengthen the collaboration among them.
Directorate has been identified as centre under 'Madhya
Pradesh Mukhyamantri Khet Tirth Yojana'.

10.3  Education and training programmes

The Directorate has MoUs with several
educational and research institutions namely JNKVYV,
Jabalpur; IGKV, Raipur; RDVYV, Jabalpur; AKS University,
Satna; APS University, Rewa; Banasthali Vidyapith and
MGCGYV, Chitrakoot. Directorate has also been recognized
by above universities as post-graduate research centre for
their students. Training programmes on advanced
techniques in weed management have been organized for
the scientists, subject matter specialists, extension
personnel, state government officials and progressive
farmers.

104  Advisory services

Adpvisory services were given for the management
of crop and non-crop land weeds and aquatic weeds at
different places across India. As a regular activity,
Directorate provides advisory services to stakeholders for
mechanical, chemical, biological and integrated approach of
weed control for invasive weeds like Parthenium
hysterophorus, Lantana camara, Eichhornia crassipes, etc.
Directorate disseminated season and crop wise weed
management technologies to the farmers of the country
through 'Kisan Mobile Advisory Services' (KMAS). A new
approach of online advisory services on weed management
in different crops has also been started through a mobile
App 'Weed Manager'.
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a9 2018—19 # 1.3 U—ERUAIR AL FQemed & I+
drat=aa- afifa gT fed v gara &1 wférg faawor

feemer & oM <) & eraeas ud

P s faHTE FHIT IR HITY 7Y 3R ST FHfbd B

I IR 39D TANT U9 W BT Saaid & 7
RTSTHTST STaad= ARt &1 e+ fhar ar 8 | afafa &
UATHT & TROTARTSY HeRITH & fI|RI / 319 H fe=dl
P B B oY ST IS S gall 2, 98 TSI TR
IR @ &1 favy 81 99 2018—19 # fAewmery @
ST BrIT=aa- ARy & w9 Aoy # 2=
TSTHTST BT YT T fIaRoT 39 UPR 28—

11.1 AATRID SSBI BT JTATIA

e &) ST BRIt GRfd @ ARG
Jobi &1 fafg smae fear mar| R o
P ARG B e F S 2018 TSN $1 d8H
faTT® 02,/07 /2018 BT 9T & TR H ST
BT TS | JATS I RITHR 2018 BT fAHATET I5% BT A
&= 04 /09 /2018 T T TIT | JTACER W fEHwR 2018
Y @ 95® &1 A A 20 /12 /2018 BT
ST DY TS UG STa) 71 2018 T FHIST frATET B
ISP 26 /03 /2019 BT JTATIT BT TS |

IFT dopl H Qe & FHR AFANT YR,
JAfEpIRAT gd |l & UeTepIRAl 7 9rT forn | 9@ 4
BRI § [T f[dgall W =R f&ar 1 va sl
906 © PRI DI UIRG fHAT TAT | IS BT
AT & TR o HAR Ao gRT el el @
foRya IRT U T 1T, Forael RTorTT S1ferf~re 1963
BT GRT 3(3) & U &I ReIf & Aew # gamn T,
acgear el famifal @ oiavfd IR S gfae,
PTG, AT B AT FHACIT ISTHINT T BT 3 T
AT & HeeT H FATET AT Bl I BrIaTS! Bl
ESREKIINRET D]

ool # o arfie BrRiwAl § iR el @
Il R AT RIS9INT {9 Ud 9ReAT RS Srgder
IRy ¥ urw e / e/ AHIest & AU WR
=l B TS SR 5 dobi | forg T oAy &l oI &
feTq Briarel o 778 |

11.2 AuTRI® fa~d) yfdes &1 dGohad

RA WREHR & IS fa¥ET, T8 H3Ted g
fReEiRa Rure & g # Feermey & A= srgarT |
Id gRT {6 o1 2 2=l St ool weTfy qerr =< vomaR

yfided ® IRAY BN JgHa uRkye, 75 fSeel o
TR AT BRITFEIT AAfT—2, SR BT U
T | SRS Gfdde I U e @ SR Sorl 1Y
fIgall TR BRIATEl BT T8 ToAT HIT FFHTT BT 3iThd
fepa T |

11.3 TSN A e SRIBH WR fharaaa

WIRT TRBR BT IASTATET T B STAR G §RT
Hurfed sl # 2= 1 foharaga gARad o= & forg
T HATGA, TGN 9T gRT SR ST a1
FRIHA W I T A & JgAR BRATE! & fofg |l
AT BT IS Hael Ml / e | srerd v
AT TAT 59 M & JFAR PrRIATeS! GAREd B B
TR T 1T |
11.4 2= vEars &1 A

fQemera § oMTYT BratadE AT gRT oAt
14 /09 /2018 &I fa=< feasd @M 14 /09 /2018 ¥
28 /09 /2018 dd el U@ATs P IS fhar 13 |
o drafe @& 99 SIOEIRAT / HHarRAT o ¥
foram | Sf ISR A=Y, I g favafdeTed, SaayR
H TN SN Ug ¥ AT vd fafrs «ifafr i
31e favaemat 8 B, TaYR IR W2 | HRIHH B
YIRY 91 HAI U b ARH T A fhar 11| o
Feerera & Mezre ey of. Ui, Rig gIRT 93 31fcey
v fIRrs aifdfYr &1 goies gRT w@rd fhar T gd
THIA ST TR il STeR. SR gRT fe9Ta

qgrey ®f Wrra fear mar| fatrs srfafer sh em=e
faegedt St gRT e < o SIfafd SF. oI AT
ERT SgdeA f&ar 1 |
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R wgae @ SR Qe § drchriord fHae
gforanfdr, geores ufafan, U= ores g,
JMMerg+ Ud fewur ergs ufaanfiran, are—faare ufoanfirar
g oot wieve gfeafirar &1 smareq fear war | fR=h
RIATS BT HATIA U4 JHIhR [IavvT faTia 28 /09 /2018
BI fbar 1| AERE H AR gl of gover
faaRa 3 T | =< waars & <RM ey & fafa=
gfeReTd Gu= exrs 78 | o faorh wfeafrar @
BEEIER GO RIDES

1. drifae fdg gfaifar — (9@ 15 g
2018 BT TTchlicle Fdg UfRTRTar ST &1 T
T freemea & 'oF Fg & SIe1RAr / HHaTRAr
= 91T fora |

aqE (30) Gk LIE]

4.

3melg+ va feuor gfaaifiar — fFie 20 RiasR
2018 I 3Meig Ud fewor  yfenfirar smafora &1
T R fFeeme & 9 @t B sfeiiRal/
HHATRAT = AT foram |

E (31) bk I
1. Sf. g /AR Gorq JO¥hTY
2 A STl Tgdel | fad gower
! AT Fral faeder | Tl oK

5.

qre—faare uferafirar — F7e 24 RIawR 2018 &1
qre—fagqre  gfqanfar smaforg &1 8, RoraH
feemers @& ) it @ SAABIRAT / HHaTRAT 7 91T
foram |

vl gz Rk LIE

1. Sf. Gefiel HAR T JOwhIR

2, sHfa el faeaer | fgdia govar

3. 2 R fqeqea T JoBR

6.

fasr siewe ufqaifiar — fReie 27 RidwR 2018
feeTer & A Ot & JRABIRAT / HHATRAT 7 91T
foram |

1. | Ay G fAvdar | YW JRReR el wE Bl Al i
2. | <t gehet AR fycfia govar St A, e 500 x 4 = 2000/~
st T, ey
3. EIS (KR T TR prgere—— LS ]
2. Y& d@q gfefiar — f&Aie 17 RiawR 2018 &1 [
Y& o YRR Smrford @l g, [ e 2 g — 400 x 4 = 1600,/ -
D '3 B D ARTBHINAT / HHATRAT = AR fora | off THD. TR
e (30) ™ EJIE] 5 goild FAR gHf ’ f
1. St A oS T JOHR A gepa
i' zfﬁﬂzwﬁm ?W 7. TG [R¥BR v — AAS 99 R = H T
' . fam J BT BT UG HRA &g od FART §RT AMAfed

3. uo @ gferafirar — Fie 18 Ryd=R 2018 &1
IH o= UfranfrdT maford &1 T8, T feemer
T g FHE D HHATRAT A 9T o |

a9z (9) GIE| EDIE |

. 3 IR FAR AR | U2 JoehRR
2 S Ay e fada goeaR
3. 2 7o AR US| G JHWPR
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JTATT & AfTeiRdl T STia R AT JoIr S fdTa
JHEDRI =g 20,000 ¥ A forRd T 2] BT fFRieror
o T | AT BT SR & JER 7 JIRBR
iR fod 1 | |rr €1 Uy | Ui U= 9. 0T
10(1) / 2017—f2=d1, fAT® 07 RIT=R 2018 & ATAR
TS YORBR DI YIH R B AT 800 & &I W
1000, f&<iT JZ¥PR & T 600 & wI9 R 800 3R
AT JEDR & foly 400 & FoITH UR 600 %. M I¢T




Y TS B, 1 Bl YT @ IR SISARi Bl 9Y WR H
ST g o=l # fores B Uicare o Wl UeH

febarm T |

E2i| fad &1 9 A afRr
1. s & o T REHR 1000/ -
2. | s @i SR fgd PR | 800/-
3. | = SiamR. SR TeH GREBIR 1000/ -
4. | i L I fadla REPR 800/ -
5. | s erorg Ut Rig T YREDR 600/-
6. | SN UHoIT EISiER IR 300/ -
7. | & faelu g, EISIEEININ 300/ -
8 | SN I T PISSIER N 300/-
9. | st 9=l g BIRSIEE IR 300/-

8. a8 WR fe<dl ¥ walfdre o1 S arel IHTT HI
afera efics UsH &1 718 <1 e @ —

1. | T Td YUSR (AT YH JRTPR

2. | s Ud et STTRT g REBR

9. fEdicax sl gferafl 8g QREdR — Sf. farex
1Y BT IS T 17 |

10. 3 YREPR — ¥ WR B=<] & SR $I 7T g™
BT, BT BT YBTIHE, Uo & Hisdl AT 31
Tffafeal @1 ey @ devge W @ I

THI—AHY IR TR YAR g FEANT Y&l HR ag 51
AU &Te, qF Tl ARTHNI BT = b

115 %ﬁﬁwﬁwmﬁm
TSI ST afafd gRT faca 9 2018—19

& IR ©: A= eriemenst &1 Jmae fear T,
RTTepT faaRoT TR & —

. fommdh fei® ST &1 fauy qadr
1. | 3 | ST 2018 31 #g 2018 IIGIR $I ATl /G <Rgy faer & siHfa fa-iar wee
Tl Ferd e

2. | GoIts 9 RITRR 2018 | 30 STl 2018 | DI BT AT AR, I8 HRIS SIS EC I

IR JHAM UG Yagd & ST

19 RIdwR 2018| T IO RO Ud STHOINIRY] st g9a fasm
JFcar | fawR 2018 | 30 TawR 2018 | Aa fAfhedr # @il Bl et IS RNEIS IS EY
4. | S9ERY AT 2019 23 SFAR] 2019 | HEHH FHUINUT B UThiad SUAR Ud | SI. ST {48
AP A ERT TERISAR Y NGIEEIIY
26 W1 2019 | ¥ R AASM &G SINTHdhd] 3 Uebol el

11.6 XTSTHTST Uf&T & dligsd 3P BT YHTIT —

qUI QW YT & =lGEd 3 el 2018 A AT
2019 BT GBI a1 1 T &, foR WRuqaR yeer 4
HEfAT o, T TR TRIET0T ¥ Hefd o, gl Hew
ERI fHAM @I I i & qHhiId, GeI U aedl &
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ST Y IeaTe ¥ Hecd T Sifdd Wil U el YRefl
2g Sifde faftrRn anfe & WefEa Aecyqel okdl &1 oI
f&ar mar g | uf3eT ®I W Ud WeYRyl & HeHl |
THTIRITE SRIT 14T § |
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ATHAJI—W.3, FQeMed, STEegR T 30  RITUH]
fear fasfis 21 o, 2018 &I FART AT T gH
AR W e ot 7 €. . g9 3iR . e
AR, TH-id! a3 3 2 SILGA. 34, o TE.P. IR T
31 IR, SUTET; JRIA~Ih ot H sffcr (i et
wd ot iR SRR den qoret Ferad oAt it # o
IR RAg, =N 39 uaTe ga it SHITell U1 & 25 ATed
A 3 DI AdT Y& BReT B AR b 7T |

ATHIII—G.], ey, SaAYR & 30  TRATIAT
feawr (fe=Tip 21 31T, 2018) & AR TR . fIGTahs
o, #ff ta.B. 9% gd 5t IR Rig @ Weag &8 |
IR USRI B oG A (a7 T |

Sl Wa. (8, FRee, SedqR  Whsgu—d.er,
feeer &1 fadid 15—17 FdaR, 2018, WITS.H.Ua.
A, g, T, Rifesn # maifoid 9 gace
TGB e HIUH ¥ PN [IIR—e3 H S INTeH &
foTU THSSY el 31aTS — 2017 | FHATT foham T |

S i, R, fMees, waegu—wsrg, Mewmes,
SIAAYR DI 21—24 IR, 2018 BT WRUYAAR FTHETT
feemera # aIfTd oTE TS ud. uf S
IR FHAT & AR WRUTIR a9 # Iepee
ANTEM B SMS.UA.SYUE. Hall 3fae—2016 A
FEAITI fopam T |

S fia. R, fees, waegu—wasrg fMewmes,
SEAYR DI 5—7 [SARR, 2018 S Al UUH.UH,
PIABIAT H AT ISR FTST H HfY foedR—e3
H I NI & ol 318 U5 5. Hell fdrs— 2017
| I foar T |

L
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AWARDS AND RECOGNITION

Awards

On the occasion of 30" Foundation day of ICAR-DWR,
Jabalpur celebrated on 21 April, 2018 recognized the
valuable contribution of Dr. R.P. Dubey and Dr. Sushil
Kumar in scientific staff category; ShriJ.N. Sen, Shri R.S.
Upadhyay and Shri S.K. Parey in technical category;
Shri Francis Xavier and Smt. Nidhi Sharma in
Administrative category; Shri Veer Singh, Raju Prasad
and Jagoli Prasad in skilled supporting staff category
for serving the ICAR more than 25 years.

On the occasion of 30" Foundation day of ICAR-DWR,
Jabalpur celebrated on 21 April, 2018, Dr. Dibakar
Ghosh, Mr. Veer Singh and Mr. SK. Bose were
recognized for their outstanding performance in the
field of sports.

Dr. P.K. Singh, Director ICAR-DWR, Jabalpur was
awarded with SEEA Fellow Award-2017 for his
outstanding contribution in the field of Agriculture
Extension during 9" Extension Education Congress
held at CAEPHT, Ranipool, Gangtok, Sikkim from 15-
17 November, 2018.

Dr. P.K. Singh, Director ICAR-DWR, Jabalpur, was
awarded with ISWS Fellow Award-2016 for his
outstanding contribution in Weed Science during ISWS
Golden Jubilee International Conference organized at
ICAR-DWR, Jabalpur from 21-24 November, 2018 for
his outstanding contribution in Weed Science.

Dr. P.K. Singh, Director, ICAR-DWR, Jabalpur was
awarded with ISEE Fellow Award-2017 for his
outstanding contribution in the field of Agriculture

Extension during National Seminar organized at
WBUATFS, Kolkata from 5-7 December, 2018.
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® I T ST Bl 21—24 TdaR,

e Si. gy g, fderd . «r,

2018 P WRUGAR  IFHET
feemea o Smaifvia ams.ua.
THaT @ aRE CEfss |
IRy fageryr” @ forw wdsrs

g 3faTS AT | !

ST, 9T IR BT 11 F 13 SN, 2019 & SR
STaTeRellel "ew fagafdener, @5 foeehl # df¥as
TR AR, g w@reed iR Rl faer
TR SRR FHEAT (TESTHI 2019) H T THE Ihl
% ®U H SHT favar T |

S o IR @ 21—24 TR, 2018 B ERM
ERUTIR AL I H SRS 318, UH. Sy,
T, Tieed Jdell SeTRHd HIFhd H oils WaR &
U H T fhar T3 |

ST, 9T iR & o=Ts favafaere 5 flgas). o
AR & Heaidd & oy fawy fauvs & wu o
T fa |

ST, 9T AT B THl | USHIT oo i Rad
3 dIs ATsd H RIS WUTesd & 0 H AT & |

ST, AR 8-S 3R gEdd HAR
P 2729 Ram=R, 2018 @I
ST H Sifde FRIFT: gftearo
IR JIFIART WR M Yo
FRTERT AR & SR e
et AIRad U B AR
T T |

QRPR U THT
AWARDS AND RECOGNITION

® Dr. Shobha Sondia
received Best Book Award
for "Herbicide residue
analysis" in ISWS Golden
Jubilee International
Conference organized at
ICAR-DWR, Jabalpur
from 21-24 November,
2018.

Dr. Shobha Sondhia invited as an eminient speaker in:
International Conference (Esdacon 2019) on Global
Environmental Challenges, Human Health and
Sustainable Development from 11-13 January, 2019 at
Jawaharlal Nehru University, New Delhi.

Dr Shobha Sondhia invited as a Lead Speaker In: ISWS
Golden Jubilee International Conference organized at
ICAR-DWR, Jabalpur from 21-24 November, 2018.

Dr. Shobha Sondhia invited as a Subject Expert to
evaluate Ph.D. thesis from University of Chennai.

Dr Shobha Sondhia recognised as an International
Editor in Journal of Research in Weed Science
published from Turky.

® Dr. Yogita Gharde and
Sushilkumar awarded
best oral presentation in
the 1°" International
Conference on Biological
Control: Approaches &
Applications at
Bengaluru, India during
27-29 September, 2018.

AR FAR, =9 9l IR, AR
TR 91 @I 21—24 IR,
2018 HI WRUGAR ST
oo o Smfoig ers.Tw.
THAT B SRIF IS UReX
qRIHR A AT feham T |
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® Dr. Subhash Chander,
Vikas C. Tyagi, Bhumesh
Kumar, Chethan C.R. and
Dibakar Ghosh awarded
with First Best poster
award during ISWS
Golden Jubilee
International Conference
organized at ICAR-DWR,
Jabalpur from 21-24
November, 2018.
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e S gIN °g P STATER el 8% az‘fﬁ CECICRISES ® Dr. Subhash Chander appointed as an external

SEAYR §RT T (agﬁ[ SIg g*raﬁﬁrcﬁ) P N examiner to evaluate the M.Sc. (Agricultural
BT HeATHT B B T a1ed) WieTd & wy | ﬁ—ﬂ?ﬁ Biotechnology) thesis from Jwahar Lal Nehru Krishi
| Vishwa Vidyalaya, Jabalpur.

® HIR}JI—W.3M. frceme, SERN & A4 ds, ® Three scientist from ICAR-Directorate of Weed
st ﬁ?ﬁa HHR, <. T 9T iR ©F ST e Research, Jabalpur, viz. Dr. Sushil Kumar, Dr. Shobha
Pl 20:|39 5 <fe W_Cpf 3t dre arEd & Sondhia and Dr. V.K. Choudhary were elected as

President,  Secretary and Treasurer, respectively
during election for excutive committee of Indian
Society of Weed Science in March, 2019.

PRIBIR AT & U FA1T & SR B 37ee,
Afd 3iR Pl & WY H AT AT |

Sh. Basant Mishra, Sr.
Technical Officer awarded
International Fellow Award
for his work in Wild Life
Photography for the year
2018-19 by India International
Photographic Council at New
Delhi.

qses ARG Hlemmw H
IS BRI T Y 2018—19
BT ST Bl 3dTs |
| febam T |

o NIRRIEIRMAN <712 15 99%R, 2018 & @ Sh. Veer Singh won Gold Medal in carom and Shri
IR HIhAITu—Hal ICEIG] I, Tl | ST Nemi Chand won Silver Medal in 400 m race events at
TITEEGﬂ‘:Iﬁ'G_C{ EIRSIEC| @?'f—af{ ORI & BA the annual sports meet of ICAR- Central Zone held at
3fIR 400 Hex e # e Tot iR ISTd ggdh SivdT | ICAR-IISS, Bhopal during 12-15 November, 2018,

o 1 dR Rig ok & 4 =< =1 25 A 28 BRaYl, 2019
& AR ALHIAFIR. — AR U] Ffpedr srgem
R @?{—Elz\_f:{ GRrEIfET @ 3 @il 400 Hiew the ICAR- Interzonal Sports tournament held at ICAR-
are ¥ e Wi 3R P ued T | IVRI, Izatnagar during 25-28 February, 2019.

® Sh. Veer Singh won Gold Medal in carom and Shri

Nemi Chand won Bronze Medal in 400 m race events at
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131 3gaeE /Sl d'

TR U4, AR AL, Tt S, e A UG ool U
2018. Wl ¥ Ufhe & forg ARWEI & W[ &I
UEA R Hel GUR H 3M0fdd ATHR B YA,
SCVIIITST Gl 3B BYe HIgBhIGIgIcio Uq
VIS WIS 7(6): 3086—3095.

AT AR, [EaRy 9@, AN 91 vd HAR THUL 2018,
SdeR B BRI YUTTell BT i R Sdh BT AT
& foIy SIISTIR — Ud SIUC. TUAY 49(4): 81—87.

<Rl AL, Ud HAR ULUd. 2019. A= 9 fa=md va
Hed Pl WRUGAR YR, UI¥eh dcd BT 3UeH, Sl
SATEHAT 3R §edl (FVGHAT AT UA.) & TG TR
JTE. ST AT FellR UTSaRI. 210: 793—803.

1y $1., Rig 3R, Td Iwex T, 2018. AN Sdxd 3iR
TWRITIR Yeer fAferat &1 SiR-fea givwie o= &
SUS Ud XGRYGIR fIbTT R U919, $18T o7do7 3%
IS W™ 50: 287—289.

FAR T, 919 €. gd {8 IR, 2018. 18 @ Ifg IR U=
TR BT IATIAT 3R TRUGIR Yder faferat o1 uvra.
ST o7 3T < WISV 50: 129—132.

AR UE. T4 {8 U 2018, HHRE IATGH Ud YH77
HAST HYRN & YRR R TR UR RN,
Sl R ASPI [BRTST WRUTAR B Y.
SIS T 31 dIS WIS 50(2): 172—176.

s Ta@, TvT IR, AOR TH, €Y I, 72 TH. Td
FAR d1. 2019. U BT HHT AR Alee TG AR
TS Wryer R 21: 51—57.

HifeTe ., FART T, 1. Td ©I1Y ST, 2018. &9 & SISl Pl Se
& AT UTSHT : X T H i, Ul 3R 9R & w9
# URdT uftrarer aRomHl & w9 § & IR & forg v
T SRCPIV. TTier 31 EMISIT HSNTRT 355:
187—196.

13.1 Research/review articles

Chander S., Tyagi V.C., Sharma D., Bhat K.V. and Bhalla S.
2018. Identification of putative sources of tolerance to
aphid in mustard and generation of molecular marker
for use in crop improvement. International Journal of
Current Microbiology and Applied Sciences 7(6): 3086-
3095.

Chethan C.R., Tewari V.K., Nare B. and Kumar S. P. 2018.
Transducers for measurement of draft and torque of
tractor - implement system - A review. AMA 49(4): 81-
87.

Choudhary V.K. and Kumar P.S. 2019. Weed prevalence,
nutrient wash, water productivity and yield output of
turmeric (Curcuma longa L.) under different land
configuration and mulches. Journal of Cleaner
Production. 210: 793-803.

Ghosh D., Singh R. and Chander S. 2018. Effect of nitrogen
fertilizer and weed management practices on weed
growth and crop yield of zero-till transplanted rice.
Indian Journal of Weed Science 50: 287-289.

Kumar M., Ghosh D. and Singh R. 2018. Effect of crop
establishment and weed management practices on
growth and yield of wheat. Indian Journal of Weed
Science50:129-132.

Kumar S. and Singh A. 2018. Parthenium, water hyacinth
and Medicago hispida weed substrates effect on
population, biomass of earthworm Eisenia fetida and
yield of compost. Indian Journal of Weed Science 50(2):
172-176.

Mishra S.K., Chandra R., Rathore M., Ghosh D., Mahesh S.
and Kumar B. 2019. Screening of weedy rice biotypes
for water deficit and salt stress tolerance. Annals of
Plant and Soil Research 21:51 - 57.

Moulick D., Santra S.C. and Ghosh D. 2018. Rice seed
priming with Se: A novel approach to mitigate as
induced adverse consequences on growth, yield and as
load in brown rice. Journal of Hazardous Materials 355:
187-196.

123

e



52,
]

aiftfe uftaed - 2018-19
Annual Report - 2018-19

Hifetd ST, HaRT T UG €Y SI. 2018. Se & dIof UTFHT
I U D U H As F B dTel BIScIeaaicl
HHT T Ges U Tedl B STaeNToT H gfg T As Pl
RIFRRY ¥ BH. U7aRRE<e AIgd Ya Ui
%7 25: 26978—26991.

T &Y, [eas fi%., Fed U, {AR U4, 91 U9 =0 .
3R, 2019. T~ & [N U WL+l F A Ueb e
15T AT BT IUTE YUTTetl: Udh BIel & ST Tdh
e, 37SRCTT 1T US JISTTT 128: 1—12.

TR U4, 38 Ry, 9ifear v, 91y $), Rig ©ia. vd
FHAR 91 2018. &I BISH™ YTl & A iR
fBRSTITTST UR S2a CO, SiR T H gfg T U,
31T Grfer 3% o1 ATS¥ 50: 163—171.

UCd UH., BRS d15. T4 TS &.@. 2018, g & IUST H &I
P gRad-TNIdT BT U9Td UG Afhold. gev9T7o7
STl 3% BYe HIZHIGIIIGG Ud UClgs W
7(06): 2966—2970.

TR S 41, AFER O), RIS T, USIIfa 8TR.&., I 2.
AR, TG RIE TAD. 2019. 3RS HfBUETE A
Ylesse  offeliedrT fagmaar iR snuifds  Hrsfer.
SVIYTST  GIol 31 @NE  HISBIGTIIGol TS
VIS Wi, 8(01): 790—798.

TRER T, 770(1 U, Feharedf o1Ts., A1, .. U4 91y 3.
2018. AR FARE & TANT ¥ 3Te], B Ifg IS, ba

O R A BT JABA. el 3% gaTIRHCTT
FTIIcTTof 39: 365—372.

TRER TN, 91, Ta, - &. Yd °91Y S 2018. IRA &
Uf¥e ST & SUMCATA WX (TAERRU—US) 37 H
IRM SRS B UMM, Tl B WS I
41: 1456—1470.

A% U9, WRGR U9, O19 d), I &, 9 U1 Ud 99 S
2018. B, Zn 3R Cu & YOI STUANT &1 981 g H
IS DI Wl DI U Td TP IR JTa. e
ST o7 31T UTlgs Us Saicrofl 28: 1—10.

g 3R, 919 I, g9 AR vd g drdn 2018, foret 4
O—sol=a e gRT WRUdIR =01, sfea
STt 31 dIE HIgH 50: 91—93.

QIT™AT T, 2018. Wog ¥gARTH Ul W qrgfded
Gerargfdate HUIE &1 grad o Td faRndienor.

VAT Ol 3% DIAdBer  velew 6(5):
2194—2198.

Moulick D., Santra S.C. and Ghosh D. 2018. Seed priming
with Se mitigates As induced phytotoxicity in rice
seedlings by enhancing essential micro-nutrient
uptake and translocation and reducing As
translocation. Environmental Science and Pollution
Research 25:26978-26991

Nare B., Tewari V.K., Chandel A.K., Kumar S.P., and
Chethan C.R. 2019. A Mechatronically integrated seed
material generation system for sugarcane: a crop of
industrial significance. Industrial Crops and Products,
128:1-12.

Pagare S., Mishra R.P., Bhatia M., Ghosh D., Singh P.K. and
Kumar B. 2018. Elevated CO, and temperature effect on

growth and physiology of two Physalis species. Indian
Journal of Weed Science 50:163-171.

Patel S., Gharde Y. and Pandey K.K. 2018. Estimation and
influencing the variability of yield losses in wheat.
International Journal of Current Microbiology and Applied
Sciences 7(06):2966-2970.

Pawar D.V., Mainkar P., Marathe A., Prajapat R.K., Sharma
TR. and Singh N.K. 2019. Characterization and
Molecular Modelling of Pi56 Ortholog from Oryza
rufipogon. International Journal of Current Microbiology
and Applied Sciences. 8(01): 790-798.

Sarkar S., Banerjee H., Chakraborty I., Sau S., Ray K. and
Ghosh, D. 2018. Assessment of growth, yield, tuber
quality and profitability of potato upon boron
fertilization. Journal of Environmental Biology 39: 365-
372

Sarkar S., Banerjee H., Ray K. and Ghosh D. 2018. Boron
fertilization effects in processing-grade potato on an
Inceptisol of West Bengal, India. Journal of Plant
Nutrition 41:1456-1470

Sau$., SarkarS., Ghosh B., Ray K., Deb P. and Ghosh D. 2018.
Effect of Foliar Application of B, Zn and Cu on Yield,
Quality and Economics of Rainy Season Guava
Cultivation. Current Journal of Applied Science and
Technology 28:1-10.

Singh R., Ghosh D., Dubey R.P. and Singh V.P. 2018. Weed
control in sesame with pre-emergence herbicides.
Indian Journal of Weed Science 50: 91-93.

Sondhia S. 2018. Isolation and characterization of bioactive
pentacyclic saponin from Xanthium strumarium L.
International Journal of Chemical Studies 6(5): 2194-2198.
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QIER™T TE. 2019. Xdiell aMe el Jad ArgREex d
Upid a9 & T8 UTSNGIRICRRF—STgel BT
R™ma. gev=I9rer ool 3% Pfader ¥eleoT 2019:
7(1): 313—318.

wifdrar v, vd Rig ©id. 2018, 791 & @d # e 8l
gRudg Wel § TSIl @9l @ ol
YHTIBIRT. 5To7 3ITF 91 FIST 1: 28—39.

Irft Y, g e, dERT T, gooll TA.UH. T4
TR Q. 2018, AW (R veldRTigad Tl
¥ WRUJIR YIS TP THIEN. $evadTe ool
3% BYC HZDHIFIEIAG V9 Verigs Wigd 7(5):
1929—1938.

13.2 UG 93

e} T, I WISIR, &Y $I. Td g N.&. 2018, 74
WRA H STefaryg gRac uRged & ded g H ARefoT
B BT UAMT U FaER AR AEID Th11.
9d1 USS I, Sefdry FIC §iY Ureifiia!: Farer
AR BEWEU. 15—17 FdwR, 2018. fafdeH, sfeam
T 25.

Tex U, AT AL AL, HAR 41, < AR, Td 91y S
2018. AN S el A9 WRA H FHrdcr
qIIIeIgy §  SHETORIURR &7 ufoRe. s Us
AT TR A UASRUH DI W01 SR ORI
FHAT B U gHIfaT Ud fawR, 21—24
qqRR, 2018, WIHIATI—WIIM., TR, sfea
AT 3if drs Arsd, $f$ar U, 59.

I AR, g4 IR, 919 €1, I uw, RE 9.
2018. {4 & Wl # g1 TSR BT YHaTTd A B
JAYY ST 3R B T SAoi- § HH. 9at
TS S I, STAaryg T1E By Gl FaremR aiiR
BXIENY. 15—17 FawR, 2018. RfdeH, 3f$ar. U 122,

e 4., T LR, A8 U, Iwax T4, T4 R7g 0.&.
2018. TR HY yomell H TRUGIR  UdE.
9d1 UASS B, STeldry FTC §iY YRRl Farar
R BWEY. 15—17 Fa%R, 2018. RifdwH, sfem
TS, 90.

e 1., TR U9, dle U ud s W, 2018, AReT
F & T ATA—IE—HIT B JoTTell H WRYTAR
IR HHT IAEHAT TR Y9, TS T8 IR W
AMETHSEYUE &I WOl SR RIS FTHAT Dl
OIS AT Ud 3Ta¥R, 21—24 TaRR, 2018,
AHIGI—T@AG M., TR, a9 AR 3ifh
4TS A5, SISAT. US. 79.

Sondhia S. 2019. Leaching of pyrazosulfuron-ethyl in a
sandy loam soil under natural rains in field lysimeters.
International Journal of Chemical Studies 2019; 7(1): 313-
318.

Sondhia S. and Singh P.K. 2018. Bioefficacy and fate of
pendimethalin residues in soil and mature plants in
chickpea field. Journal of Research in Weed Science. 1: 28-
39.

Tyagi V.C., Wasnik V.K., Choudhary M., Halli H.M. and
Chander S. 2018. Weed Management in Berseem
(Trifolium alexandrium L.): A Review. International
Journal of Current Microbiology and Applied Sciences 7(5):
1929-1938.

13.2 Paper Presented

Chander S., Chethan C.R., Ghosh D. and Singh P.K. 2018.
Adoption of Conservation agriculture in Wheat is a
Viable and Profitable Technology under Climate
Change Scenario in Central India. 9" NEE congress.
Climate Smart Agricultural Technologies: Innovation
and Interventions. Nov. 15-17, 2018. Sikkim, India.
p-25.

Chander S., Tyagi V.C., Kumar B., Chethan C.R. and Ghosh
D. 2018. Resistance to imazethapyr in Commelina
biotypes in soybean growing central India. ISWS
Golden Jubilee International Conference on "Weeds
and society: Challenges and opportunities". 21-24 Nov
2018. Jabalpur, India. p. 59.

Chethan C.R., Dubey R.P., Ghosh D., Chander S. and Singh
P.K. 2018. Reduction of crop residue burning and
greenhouse gas emission by introduction of happy
seeder at farmer's fields'. 9th NEE congress. Climate
Smart Agricultural Technologies: Innovation and
Interventions. Nov. 15-17,2018. Sikkim, India. p. 122.

Choudhary V.K., Chethan C.R., Chauhan A., Chander S.
and Singh P.K. 2018. Weed management in
conservation agriculture systems. 9th NEE congress.
Climate Smart Agricultural Technologies: Innovation
and Interventions. Nov. 15-17, 2018. Sikkim, India.
p- 90.

Choudhary V.K.,, Chander S., Chauhan A., and Singh P.K.
2018. Weed dynamics and crop productivity in rice-
wheat-greengram cropping system under
conservation agriculture in vertisol. ISWS Golden
Jubilee International Conference on "Weeds and
society: Challenges and opportunities". 21-24 Nov
2018. Jabalpur, India. p.79.
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g4 JARYL 2018. Sifdd FHW H WRUAR YaegA. drs TS
ARARIET TR METHSIUH & T0f Sl iR
FHAT B UINIRET: AT Ud S/EwR, 21—24
TqRER, 2018, WIHIATI—WILM., TR, sfea
AR 311 dre |18 9, ST Usl. 69.

e d5. Ud HAR TA. 2018. URIGIH [evevimw
(CRRRE) & ydeE @ folv uwi-weror diee
STRITITAT FISBICIRET (BIATCRT: PIgaMicrs) B
MYAT BT AAgArel. =M Hishd 3
qRITGITSThe Delel. I, Shedl. 27—29 RiawR,
2018.

RS drs., g 0. Ud Iiftram v, 2018. Rd & fhamy
ERT ATHAT BT ST aTel! WRYAAR Yder dh=Tah! iR
IR DI YU BT ReAf. 9aT TAgS BRI, STadry
e N drEnfer TJaerR iR swem. 15—17
JawR, 2018. Rafd@md, 3

TRS 978, Ud R M. 2018, WRA H WRITIR & HRY]
i JHAM &1 A, I8 T IRRE” W
JAMEUHSRUA B WO FTIAT ORI FHAT Bl
OIS AT Ud 3fa¥R, 21—24 AWK, 2018,
AIRATI—3M M, SR, e Al 3

1y €I, a9 WAR, TR U, FAR d1, §d R Y. v
e dia. 2018, W& WRa H eVl G P T8
ATAA—IE, DI HES YUl H Tadldrd ERUTAR e
Ty, 991 Ui B, STefarg WIE §iY Urenfiar:
AR 3R BWET. 15—17 TdwR, 2018. fdwH,

sfear uot. 42.

Y 31, FEAIRI @, PR T4, S U 19 f&=s1 ..
2018. WRd H el el W ETsfs #am Iames
JUTTell & AT, UIve deai & Seell 3iR JaT wWree
TR Thldd ERUYTAR AR UINed dIcd GdeT GIrail &r
gId. dI€ U8 ARIRICT TR IAMSUHSRHA &I w@of
S SiRI Ao @ R g Td
AR, 21—24 TIRR, 2018, WIHATI—W.AI M.,

AR TH. 2018. TRA ¥ rifram &) acdae Rerfa sifaw
=T, SRR Bihd 3T IRITANTdd Held.
g, SfSAT. 27—29 RATHR, 2018.

IR TH, AR Ul Td HAR . 2018. Iz CO,
UG ATOHE W STIZITIITAT GISHIGTIRIST UTfoviRes
(DI TR shTgAH TS ) BT & Tfreiierdr va

%é 802 %

I
ICAR

Dubey R.P. 2018. Weed management in organic agriculture.
In Proceedings of ISWS Golden Jubilee International
Conference on "Weeds and Society: Challenges and
Opportunities", 21-24 November 2018, ICAR-DWR,
Jabalpur, Indian Society of Weed Science, India. p 69.

Gharde Y. and Sushilkumar 2018. Predicting establishment
of the leaf-feeding beetle Zygogramma bicolorata
(Coleoptera: Chrysomelidae) for the management of
Parthenium hysterophorus (Asteraceae: Heliantheae) in
India: A Machine Learning Approach. In the
International conference on Biological Control at
Bengaluru, India during 27-29 September, 2018.

Gharde Y., Singh P K. and Sondhia S. 2018. Adoption status
of weed management technologies and constraints
faced by farmers of India.In the 9" National Extension
Education Congress (NEEC) during Nov 15-17, 2018,
Sikkim, India

Gharde Y. and Singh P.K. 2018. Estimation of economic loss
caused by weeds in India.In the ISWS Golden Jubilee
International conference on Weeds and Society:
Challenges and Opportunities at ICAR-DWR Jabalpur,
India during 21-24 Nov, 2018.

Ghosh D., Chethan C.R., Chander S., Kumar B., Dubey R.P.
and Singh P.K. 2018. Integrated weed management
practices in rice-wheat cropping system under
conservation agriculture in central India. 9" NEE
congress. Climate Smart Agricultural Technologies:
Innovation and Ineterventions. Nov. 15-17, 2018.

Sikkim, India. p. 42.

Ghosh D., Brahmachari K., Sarkar S., Das A. and Dinda N.K.
2018. Effect of integrated weed and nutrient
management practices on growth, nutrient uptake and
soil health of hybrid maize production system at
alluvial soil of India in ISWS Golden Jubilee
International Conference on "Weeds and Society:
Challenges and Opportunities", ICAR-Directorate of
Weed Research, Jabalpur, India during 21-24
November 2018.

Sushilkumar 2018. Current status biological control of
Parthenium in India. International conference on
Biological Control at Bengaluru, India during 27-29
September, 2018

Sushilkumar, Kumar L. and Kumar B. 2018. Elevated CO,
and temperature linked based population dynamics
and biocontrol efficiency of Zygogramma bicolorata
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Sg fEEw geEan @ Us ANREET W
AMEVHSRNA Bl W0l I AR T @
OIS AT T ofeRR, 21—24 FawR, 2018,
AHIGI—TAG M, TR, a9 A 8ifh
drs AT, 31T UST 60.

IR U9, Ucd oMk, Ud Rig Wld. 2018. == @1 e
gRYFEdT qT ARl &I Tfdd! & Iy IRTdTe &7
TP IIIAMNYP b ©U H SYINT. JRISET FHAT
(TETSTHTA 2019) aRad FaaRvig FHIfcAl A4
AR U4 Add fAd¥, 11—13 STHaN, 2019: =i

IR T, 2018, TARBRNIC & A9 HeH THRIRUS &
fatet 7. die Us ARRIc!” WR ISuHe<ygud &
TIOT SRICT SRR AT BT YRS Al va
AR, 21—24 FARR, 2018, WIHIII—W. M,
STAYR, eI ARARICT i1 drs g™, $hedr Usl.
28.

R N3, Ud TR 918, 2018. YR & b=l & 4=
TRUTIR J§e U Ifhal IR STTwddl. 997 Uss
B, STofarg EE By difie: FdaeR &R
XL, 15—17 Faw, 2018. Rifdwa, sfear.

13.3 J&Id JAT YHIAd

IS T, AR TH., HheHIes 3e.U.S<y, Ud e
. 2018, YdYH BT AHEE. Ui qrATGrol,
gPhIalrol Ud HHoTHe (ThTeid: Tefh=d, U IER, &

fetiue) Higel gexerd (). U 177—189.

AR B, T4 FAR TA. 2018, Aed gRT AARS eI
R WRUGIR YU, 50 I 3% die wigw Rad
§7 siear (Uarrd: il §aR wd s .09
196—214.

SR UL, =9 L, IR U g M Sl 2018 By H
IMBHATEN BT SUINT: Teh AR URYed. 50 Fo% 3175
s wrge Rerdl g7 S1ST. (Fehrerch: el HAR Td
s S1.0w). Sfeam AMRIE offt die |1gd, SaayR.
UST 238—264.

RS qrs., e &, gd Jwr qla. 2018, YR § WRUTIRI
P BRI HHA—ERITIR H uferaef iR Sust § &
50 FI%7 31 o1 ATg™ %7 37 31T UST 70—80.

FHAR TH. T4 ¥ U1, 2018. AR H BRUTAR BT Sifdes =0T
JITHET: W Ud HHIGTG. 50 $I% S dIe AIgw
Rt 7 17 (YaTerdr: geiiel AR Td 87 91.04)
e ANRIET offt die W1ed, SaYR. USl 331—
349.

Pallister (Coleoptera: Chrysomelidae). P. 60. In: ISWS
Golden Jubilee International Conference on "Weeds
and Society: Challenges and Opportunities", ICAR-
Directorate of Weed Research, Jabalpur, India, 21-24
November, 2018.

SondhiaS., Patel R. and Singh P.K. 2019. Use of paraquatas a
desiccant for early maturity of chickpea and residues
dynamics. In: International Conference (Esdacon 2019)
On Global Environmental Challenges, Human Health
and Sustainable Development, 11 to 13 January, 2019
Venue: The Convention Centre, Jawaharlal Nehru
University, New Delhi.

Sondhia S. 2018. Toxicological significance of MRLs with
special reference to glyphosate: let's talk about, In:
ISWS Golden Jubilee International Conference "Weeds
and Society: Challenges and Opportunities" 21-24
November, 2018, Jabalpur, India, p-28.

Singh P.K. and Gharde Y. 2018. Awareness on weed
management technologies among farmers of India. In
the 9" National Extension Education Congress (NEEC)
during Nov 15-17, 2018 at CAPHET, Ranipool, Sikkim,
India.

13.3 Book chapters published

Asad S., Kumar S., Macdonald I.A.W. and Terblanche C..
2018. Coordination of Management. In: Parthenium:
Biology, Ecology and Management (Eds. Adkins; A
Shabbir; K Dhileepan). CAB International (UK). pp.
177-189.

Choudhary V.K. and Kumar S. 2018. Resource conservation
and weed management through mulches. In: Fifty years
of weed research in India. (Eds. Sushil Kumar and Mishra,
J.S.), Indian Society of Weed Science, Jabalpur, pp. 196-
214.

Choudhury P.P., Ghosh D., Sanyal A. and Sharma D. 2018.
Herbicide use in agriculture: An Indian perspective.
Pp. 238-264. In : Fifty Years of Weed Science Research in
India. (Eds. Sushilkumar and Mishra JS). Indian Society
of Weed Science, Jabalpur.

Gharde Y., Singh P.K. and Gupta P.K. 2018. Crop-weed
competition and yield loss due to weeds in India. In:
Fifty Years of Weed Research in India. pp 70-80.

Kumar S. and Ray P. 2018. Weed biological control research
in India: Progress and prospects. pp. 331-349. In: Fifty
Years of Weed Science Research in India. (Eds.
Sushilkumar and Mishra JS). Indian Society of Weeds
Science, Jabalpur.
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YT YISl Ud HAR TH. 2018. BISCRMSUIA & forg
ERUTAR & SWINL. 50 §I¢ 1% IS wgd e
§7 387 (JTed: gEild HAR Ud fsm 91.0d)
309—330.

Hifors ST, HaRT UL U9 "IN S 2018. 3MAD Ho
U 3R T TS BT YU & A0 WR ABR
SSI—IEH ©iF & ANS U &9 & Tl 3 &
DI A B IROMH: Ueh YRS JRITH. Habl+ToH 311
49—78. (AHTRID: TATISIHA, UH. ATER, &. Td i,
TH.) REOR R, $18M.3Ms.: 10.1007 / 978—981—13—
1292—2-3.

THl U, RO UH.UE., AR SR, Td AT TH. 2019,
Ir—ulRa 77 uere Rufd & dgd agea—g
YUl H MRS AT, IR H IR raery
AT, UebTeTeh: ISR U, A<l 4idl. vd 3Mi U
TR, ISR, U 261—276.

e 9, g9 Tl Ud AR THE. 2018, WIRE AR
ERYTIR SIIRgH faeelyor # WRUTAR & USTicr™l &r
JRIYA. 50 I 31w dIs T Reaed g7 3fsar
G el AR Ud s oigd) sfead
AARIE! 31 drs A5 H, STIAYR. UST 150—160.

g Wi, g9 IRUI, I AR, Ud €19 . 2018,
AefFiTeRd Tl @ d8d &Il § ERUYAAR YaeH. B

AHATZOIYE PR Uod UrSdl, ATS(efthd Tf9R,
gfea, UST 147—162.

QIR TE. 2019, 7 WRA H AHARN & TITERONY
JUIANT, IR H TGN RN [FHT. UBIID:
Q[T vd, A did). vd el gaiR, RS, U
261—276.

QST T, 2018, WMHATN 37a2Iy, gedr 3R fRmEe: vd
IRA PV, 50 §9¥ 3% die wigw Rwd g7
SISTT. (UPTeTd: geildl HAR U4 A8 S1.u4.) sfeas
AT 3T IS AT, UST 81—116.

foramY 41, U <= AR, 2018, TR §RT WRUTAR
ydee: df¥as el 50 9% 3w dis wigw R
§7 §eT (Gl FAR e A5 ©1.04.) UST. 215—237.

R
>
]

Khankhane P.J. and Kumar S. 2018. Weed utilization for
phytoremediation. In: Fifty Years of Weed Science
Research in India. (Eds. Sushilkumar and Mishra J]S).
Indian Society of Weeds Science, Jabalpur. pp. 309-330.

Moulick D., Santra S.C. and Ghosh D. 2018. Consequences of
paddy cultivation in arsenic-contaminated paddy
fields of Lower Indo-Gangetic Plain on arsenic
accumulation pattern and selected grain quality traits:
A preliminary assessment. In : Mechanisms of Arsenic
Toxicity and Tolerance in Plants. pp. 49-78. (Eds.
Hasanuzzaman, M., Nahar, K. and Fujita, M.). Spinger
nature. DOI:10.1007/978-981-13-1292-2_3.

Sharma N., Rana S.S.,, Kumar R. and Sondhia S. 2019.
Herbicide Residues in Rice-Wheat System under
North-Western Mid-Hill Conditions, In Herbicide
residue research in India, Editors, Sondhia S,
Choudhury PP and Sharma AR, published by Springer
pp261-276.

Singh M. C., Dubey S.C. and Kumar S.. 2018. Interception of
weed species in quarantine and weed risk analysis. In:
Fifty Years of Weed Science Research in India. (Eds.
Sushilkumar and Mishra JS). Indian Society of Weeds
Science, Jabalpur. pp. 150-160.

Singh P.K., Dubey R.P., Chethan C.R. and Ghosh D. 2018.
Weed management in pulses under mechanized
farming. In: Farm mechanization for pulse production,
Scientific publishers, India, pp. 147-162.

Sondhia S. 2019. Environmental fate of herbicide use in
Central India. In Herbicide residue research in India,
Editors, Sondhia S, Choudhury PP and Sharma AR,
published by Springer pp261-276.

Sondhia S. 2018. Herbicide residue, persistence and
degradation: An Indian viewpoint. In Fifty years of
weed research in India, Editor, Sushilkumar and
Mishra JS., published by Indian Society of Weed
Science pp 81-116.

Tewari V.K. and Chethan C.R. 2018. Mechanization in weed
management: Global review. In: Fifty Years of Weed
Research in India (Sushil Kumar and Mishra, ].S.)
pp-215-237.
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13.4 9iftf® yfodga

e BAR, G ARYL, FfeRAT T, FAR d1. U9 &FTC T4
2017—18. @i RUE  (fgwmd) | @A uR—
ERYTAR I e TR, USl. 156.

e AR, g9 IR, AT 0, HAR &1, A 1w,
TR d1g, dax 91, dIaq AR, faRT sigE. vd
gl . 2017—18. a1 RUIE, WRUGIR yaerd W)

WMSARY], W6 IR —ERUdaR I HeT
fceTTer, SR, U 135.

13.5 AR 93T

gd ARUl, RS I, I} UE. U9 EC THE. 2018,
ERUTIR FHTR. 18 (1) STTIRI—S[T 2018.

13.6 do-1a] &R

RS ds. Ud Rig Wd. 2018, YR H WRUJAR & HRY]
IO SR M JHAM.  WIHIU—ERUTAR
AT FQITery, SAYR, UST 22. gaia] 1deiR
.17

13.7 SABIH A qaifes

QIT™—T TH. 2018, QIMSHRIRUI—S&g Uq. U WU

IRITI—TRITIR I FIeene™,  SaagR,
UST 12, §THIHIT gotlcT 4. 23.

13.8 AT d@

TR U, °IY S1, Iq9 AR, AR 9. Td AR 9.
2018. FFIGISTH FFAIST: UIN0T BT U FHTIIT .
T W, 13: 14—16.

YA AR, T=ex T, TY $1. UG AreR) d1.a. 2018. Iferd
ERUTIRATAT 36104 2q fosaE ugfd &1 99+, gor

T3 13 38—39.

= WeR, Rig dle, F=x g9, Ud =, i, 2018.
CAE K BN CR NI CES IS S IS IS B R

SIANT. SFSTT BIHT. 68(12).

AR A&, hac TATA. Td Rig Ww. 2018, A€ H
ERUTIR UG & ¢ GRCPHIVL. §/STT BIH7T68(11):
68—72.

I+ WIR, WHR 41, Rig N, g<x v, 9y, S,
AR, A&, Ud XSS, RN 2018. fHAMl & HfcT
RS BT HF A B oIy HIrdd RIS & el &
SYANT. 31877 BifHT68(11): 24—28.

=l 1., g4 ARYL vd Rig dle. 2018, & @1 949
Hcl W WRUAAR e, @7§ GiAH159(10): 32—37.

PUBLICATIONS

13.4 Annual Report

Sushil Kumar, Dubey, R.P., Sondhia S., Kumar, B. and
Dhagat S. 2017-18. Annual report (bilingual). ICAR-
Directorate of Weed Research, Jabalpur, 156 p.

Sushil Kumar, Dubey, R.P., Kumar, B., Choudhary, V.K,
Gharde, Y., Chander, C., Chethan, C.R., Tiwari, O.N.
and Shukla, P. 2017-18. Annual Report , AICRP on
Weed Management, ICAR-Directorate of Weed
Research, Jabalpur, 135 p.

13.5 News Letter

Dubey R.P., Gharde Y., Chander S. and Dhagat S. 2018.
Weed News 18 (1), January-June 2018.

13.6 Technical Bulletin

Gharde Y. and Singh P.K. 2018. Yield and Economic Losses
due to Weeds in  India. ICAR-Directorate of Weed
Research, Jabalpur, 22p. Technical Bulletin No.17.

13.7 Information Bulletin

Sondhia S. 2018. AICRP-WM A Profile ICAR-Directorate of
Weed Research, Jabalpur, 12p. Information Bulletin No.
23.

13.8 Popular Article

Chander S., Ghosh D., Chethan C.R., Chouhary V.K. and
Kumar B. 2018. Chenopodium quinoa: poshan ka ek
sambhavith stroth. Trin sandesh, 13: 14-16.

Chethan C.R., Chander S., Ghosh D. and Chouhary V.K.
2018. Uchith kharpatwarnashi rasayan hethu chidkav
paddathi ka chayan. Trin sandesh , 13: 38-39.

Chethan C.R., Singh P.K., Subhash Chander and Choudhary
V K. 2018- Herbicide application in agriculture: nozzle

selection and effective application. Indian farming.
68(12).

Choudhary V.K., Kewat M.L. and Singh P.K. 2018. New
approaches of weed management in soybean. Indian
Farming 68(11): 68-72.

Chethan C.R,, Sarkar B., Singh P.K., Chander S., Ghosh D.,
Choudhary V.K., and Reddy R.B. 2018. Use of efficient
weeding tools to reduce farmers' drudgery. Indian
Farming 68(11):24-28.

Choudhary V.K,, Dubey, R.P. and Singh P.K. 2018. Rabi ki
pramukh faslon me kharpatwar prabandhan. Khad
Patrika 59(10): 32-37.
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AN did, Rig Ndb, IR U9 U4 g9 ARUL 2018,
W% B W dene faf gRT ®WRUdARi @1
T Yeed. @ra GAP159 (8): 12—26.

=Rl .., 4 AIRUL. Ud 7 U, 2018. TNI% Bl H

ERUTIR Yde. FT% 777 (3—9 SelTs, 2018): 7—8.

ABIPR B, AR T4, Idaal U, Ucel T, Ud gd R.UL.
2018. HYIN WIE Wil & oIy dR&M. JUT He 13:
7981,

g AR, Ul 2018. Heoll BAAT H Ul WRUTAR Yae.

31T wrfdTes(11): 80—82.

T 41L&, Td 8RS 918, 2018. WRYR YGTAR P AR T
R }fET 11, Wre et 38—44.

ERS 918, U4 YW1 Y&, 2018. WA & W T Td FHf b
T UEEE. JT Ha9 13: 45—47.

FAR TH. UG YT T 2018, WRA H STl WRUGIR Bl
TARN-Ydes & forg gAKd. §7977 BT 68(11):
42—45.

AR TH. 2018. WRUAIR H W& I Gd& & Uh
TRIPL. SISTT BIHT68(11): 88—89.

FAR T, BRS dTs,, 8 W&, Ud IR TA.S. 2018, 9RAI
S d AR $T INTEH TG AR, g W
13: 55—56.

WIS U fdeg=rer yarR S, 3fell T, AR U, SAifa U=,
Rl &. Td HAR 41 2019. FelaFIgSH: Ul H TG
AfRWEr Ud #Hd WRed oM & oy |wifad
SHICAR.  FrIAlciage  RuIce— T Sev9rdel
¢TIy BR/01/19/05.

s vae, FAR 41, TR IR, CBR TH. Ud "9 S,
2018. Ufadma uRRGRET # oM wad =+ |
GRUTIR] GT B (HBT. GO a9 18: 13—35.

g W&, B”S a15. Ud @Rl 9. 2018, WRA H fhaml

ERT WRUGAR e db-ildl bl ML g/eTT

BITHT68(11):83—87.

g @&, 9o A1, Ud =3 18, 2018. AR By &1
ERUTAR YeeH, ol WReY Ud Bdel Icdrad 3
HEwd. g7 Haer13: 1—11.

Wit v, R 9e. vd fard bl 2018, Sia Iamafaie +
UHIUHGE ddid T SUATT. JUT W 973 13: 36—37.

13.9 gD

FHAR TH. U 81 1.0, 2018. THTET ST 311 drs A5 d
SIAYR, UST 349.

Choudhary V.K,, Singh P.K., Kumar S. and Dubey R.P. 2018.
Kharif faslon me vaigyanik vidhi dwara kharpatwaron
ka samuchit prabandhan. Khad Patrika. 59(8): pp. 12-26.

Choudhary VK., Dubey R.P. and Singh P.K. 2018. Kharif
faslon me kharpatwar prabandhan. Krishak Jagat. (3-9
July, 2018) pp. 7-8.

Choukikar K., Kumar S., Chaturvedi A. K. Patel S. and
Dubey R.P. 2018. Kenchua khad kheti ke liye vardaan.
Trin Sandesh 13, p 79-81.

Dubey R.P. 2018. Integrated weed management in vegetable
crops. Indian Farming 68 (11): 80-82.

Gupta P.K. and Ghade Y. 2018. Bharpoor Paidawar ka
aadhar and rograhit beej. Khad Patrika p. 38-44.

Gharde Y. and Gupta P.K. 2018. Sarson ke pramukh rog
evam samekit rog prabandhan. Trin Sandesh
13:45-47.

Kumar S. and Pradhan A. 2018. Aquatic weeds problem in
India- Challenge for management. Indian Farming
68 (11):42-45.

Kumar S. 2018. Making compost from weeds: a way of
management. Indian Farming 68(11): 88-89.

Kumar S., Ghard Y., Singh P.K. and Parey S.K. 2018.
Bhartiya krishi me mahilaonka yogdaan evam avsar.
Trin Sandesh 13: 55-56.

Marathe A., Vishwanath Pawar D., Ali A., Kumar A., Jyoti
Priya, Tewari K., Kumar V. 2019. Flavonoids: potential
candidates for amalgamating health benefits in human
and stress tolerance in plants. Biomolecule Reports- An
International eNewsletter.BR/01/19/05

Mishra S.K., Kumar B., Chandra R., Rathore M. and Ghosh
D. 2018. Pratikul paristhitiyo me dhan fasal unnayan
me kharpatwari dhan ki bhumika. Trin sandesh 13: 13-
35.

Singh P.K., Gharde Y. and Choudhary V.K. 2018. Adoption
of weed management technologies by farmers in India.
In: Indian Farming 68(11): 83-87.

Singh P.K., Choudhary V.K. and Gharde Y. 2018. Sanrakshit
krishi ka kharpatwar prabandhan, mrida swasthy
aevam fasal utpadan me mahtwa. Trin Sandesh
13:1-11.

Sondhia S., Singh P.K. and Tiwari P. 2017-18. Jaiv
rashayanik vishleshan mei LCMS taknique ka upyog.
Trin Sandesh 13:36-37.

13.9 Books

Kumar S. and Mishra J.S. (Eds.). 2018. Fifty Years of Weed
Science Research in India. Indian Society of Weed
Science, Jabalpur, 349 p.

130

ke



52,
]

AR T, Ud 48 SiUL 2018. gY@y S/A8TW
TSI 65.

Wit ve, A did vd el aiR. (Ufsed) 2019.
AR H ATHATE TR SITHET. R TTY. UST 465.

13.10 dRIAIET / WIR®T / 3= durfed

g9 3R 2018. Tole+l H¥cll # WRUAIR T, Tfaror
ot # Qrell & Aremd ¥ Rig Scared drenfie,
I, S@el fadrd &R uier gRem W 9 &
gfeToT (12—15 RIAWR, 2018) MSHIRRIATSTHTL,
2EXETE. U 4145,

SLUd. A, SIRAL g9, el aread, oidl <Rrw, iy
YR, RETOIT DR, UL 8, RERSId R, 4.
R Ud ARG TR 2018, "TRUAIR 3R FHAT:
AT 3R TR TR AMESUHASRYH 01 Siichl
JIRTERT TR & WIS, 21—24 FawR, 2018,
MEATIAR—SISITR, SR, SFSTT ARIICT 3ih
IS ASY, ST, U 428.

13.11 fawaR uf3rar

I WAR, g4 AR, Rz fia., o=<x v, 99 S, vd
ArenT .. (2019) TifHH WRUAAR F&e: 3R T4
UGN, SISYINR /47 / 2019.

I AR, g4 AR, Rz fia., o=<x 9, 99 S, vd
e B, (2019) WRUGIRARN fogdE g
AT Ud F7d. SIS3TR / 48 / 2019.

R AP, g9 IRYL, IqT L3R, IR b, Fgaal
T. T4 Ucd TE. (2019). IR JATS W g BT Wl v
. STS&3IR /50 / 2019.

R A, g SR, a9 AR, Rig N&., Ao
., dgdal T UG U UA. (2019). T GAlE A
WHBTAT HT BT Wl Td AN, SISeYIAR /
51/2019.

39 AR, PR &, AT WA, agdal T, GSel, U4,
AR T, T4 g Qab. dger @e Wdl & oy
IRET. SISsg3IR /46 /2019,

RS d5., §d AR, Rig ©a, AR b, Tgdal U,
UIEIGR 318, Ud U U, (2019) ARRGH &I Tl ot
DT FTHY. TSGR / 49 / 2019.

PUBLICATIONS

Kumar S. and Singh G.P. (Eds.). 2018. ISWS: History &
Memories. Indian Society of Weed Science, Jabalpur,
65p.

Sondhia S, Choudhury P.P. and Sharma A.R. (Editors) 2019.
Herbicide Residue Research in India published by
Springer 465p.

13.10 Proceedings/souvenir/others

Dubey R. P.2018. Weed management in pulse crops. In
SAARC Regional Training on Proven production
Technology, value, chain development and nutrition
security through pulses in South Asia (12-15
September, 2018) at ICRISAT, Hyderabad. p 41-45.

J.S. Mishra, R.P. Dubey, Ashok Yadav, ].P. Deshmukh, P.P.
Choudhury, Ramanjit Kaur, S.P. Singh, Simerjeet
Kaur, V.K. Choudhury and Yogita Gharde.
Proceedings of ISWS Golden Jubilee International
Conference on "Weeds and Society: Challenges and
Opportunities", 21-24 November 2018, ICAR-DWR,
Jabalpur, Indian Society of WeedScience, India. 428 p.

13.11 Extension Folder

Chethan C.R., Dubey R.P., Singh P.K., Chander S., Ghosh D.
evam Choudhary V.K. (2019). Yantrik kharpatwar
prabandhan: aujar evam upkaran. DWR/47/2019.

Chethan C.R., Dubey R.P., Singh P.K., Chander S., Ghosh D.
evam Choudhary V.K. (2019). Kharpatwarnashi
chidkaw hetu savdhania evam bachav. DWR/48/
2019.

Choudhary V.K., Dubey R.P., Chethan C.R., Choukikar K.
Chaturvedi A., and Patel S. 2019. Sunya jutai se gehun
kikheti avam labh. DWR/50/2019.

Choudhary V.K., Dubey R.P., Chethan C.R., Singh P.K,
Choukikar K., Chaturvedi A., and Patel S. 2019. Sunya
jutai se grishmakalin mung ki kheti avam labh.
DWR/51/2019.

Dubey R.P., Choukikar K., Chethan C.R., Chaturvedi A,
Patel S., Kumar S., and Singh P.K. Kechua khad kheti
keliye vardaan. DWR/46/2019.

Gharde Y., Dubey R.P., Singh P.K., Choukikar K.,
Chaturvedi A., Patidar I. and Patel S. (2019). Mashroom
kiKheti: Laabh ka Vyavasay. DWR/49/2019.
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13.12 A UHIRIA

I TS, 1Y 1. g9 3.1, RiE ofR. vd Rz ddl. 2018,
PTHBTAT T H TDHIgd WRUTAR JdeH. 4TS TS
ARSI A UASRYH DI W01 ST ARSI
FHAT B U Al Ud JadR, 21—24
TIRR, 2018, WIHIII—WINLM, SEAR, ST
IS 31T T T84, ST Ut 325.

TR ., NN LA, HAR 41, 90 AR, gl 91y 9l

2018. HEIUGE H SHISIATIRR INCT gHIgIalal
P77 TS UR UReR URfd. 1S U AreT”
TR ISTASTITH @] ¥l SRICH RIS FA=Ter
DI URIRST: AT Td HR, 21—24 TawR, 2018,
ATRIFI—TIAI M., STaeqR, Sfea AIl i

AT WAR, I IRUL, €Y 1, I U9, N d1, T
FAR YA 2018, HH GAH dlel Sod YAl
BT I & forg fvgara qdhip! BT Jeidh.
dIe US 9MRIE]” R IAMEUHSRUH &I 07 STl
IR TR Bl YIRITST: A Ud 37awR,
21—-24 FERR, 2018, WIHIIU—WIATM., TIAR,
e IR it drs e, 3T Ut 426.

MBI B, BAR T, DNl 9. U6 §d ARUL 2018
STaeYR ALY ¥ fdrl & @l d GReror i &
ded g P YA, die Us MR’ W
JMETHSTYUH Bl WUl TN ARSI T Dl
ORI AT T o/wR, 21—24 FaWR, 2018,
AHIFI—TAT M, TR, ST AR i
dre ATS Y, 3feT U 235.

AdIH &, HAR T, R d1d. Td gd MRUL 2018.
TS & STGAYR H WD H & ITe 3R
IARHAT W YA s BT Y9E: T 3N
fareeryor. oot I gvTa R1e BRI, STefary wIe
Sy deNflrel FaaR R BWET, 15—17 TawR,
2018. RifdeH, 3fear. U 207.

¢TC T4, TR dTs. Ud Rig W13, 2018, “de Ao QU &I
Tegia S f6 MEp g u—wage. grr s
fam a1 2. 4T U IRRIET R TS UHSUH B
ol SRIAT SR ARYerd &1 WIS gHifoai
TG AR, 21—24 TIRR, 2018, ATHITI—.3T .,
STIAYR, SISTT AARIE] 31 4TS AT H, S,

13.12 Other Publication
Bose S.K., Ghosh D., Dubey R.P., Singh R. and Singh V.P.

2018. Integrated weed management in summer green
gram. In Proceedings of ISWS Golden Jubilee
International Conference on "Weeds and Society:
Challenges and Opportunities", 21-24 November 2018,
ICAR-DWR, Jabalpur, Indian Society of Weed Science,
India. p325.

Chander S., Tyagi V.C., Kumar B., Chethan C.R. and Ghosh

D. 2018. Poster presentation on Imazethapyr resistant
Echinochloa colona biotypes in Madhya Pradesh' in ISWS
Golden Jubilee International Conference on "Weeds
and Society: Challenges and Opportunities", ICAR-
Directorate of Weed Research, Jabalpur, India during
21-24 November 2018.

Chethan C.R., Dubey R.P., Ghosh D., Chander S., Nare B.

and Kumar S.P. 2018. Evaluation of the spraying
techniques for low dose high potency herbicide
molecules. In Proceedings of ISWS Golden Jubilee
International Conference on "Weeds and Society:
Challenges and Opportunities", 21-24 November 2018,
ICAR-DWR, Jabalpur, Indian Society of Weed Science,
India. p426.

Chaukikar K., Kumar S., Choudhary V.K. and Dubey R.P.

2018. Performance of wheat under the conservation
agriculture at farmers' fields in Jabalpur, Madhya
Pradesh. In Proceedings of ISWS Golden Jubilee
International Conference on "Weeds and Society:
Challenges and Opportunities", 21-24 November 2018,
ICAR-DWR, Jabalpur, Indian Society of Weed Science,
India. p 325.

Chaukikar K., Kumar S., Choudhary V. K. and Dubey R. P.

2018. Impact of zero tillage on production and
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141 XXVI Institute Management Committee
(IMC) Meeting (26 April, 2018)

Directorate organized XXVI IMC meeting on 26
April, 2018. Dr. P K. Singh, Director chaired the meeting. Dr.
Singh informed all the members about the activities and
research work done during the previous years by the
Directorate. He informed that in order to double the income
of farmers by 2022, the Directorate is making efforts in
different areas with emphasis on the research and extension
programmes. Mr. Sujeet Kumar Verma, Administrative
Officer and Member Secretary, IMC presented the action
taken on the recommendations of the XXV meeting. Dr. R.P.
Dubey, Principal Scientist presented details of the research
work conducted under 5 major programmes in previous
years. Afterwards, various proposals and agenda related to
Directorate and AICRP-Weed Management were discussed
in detail and also approval was received by IMC. Mr. M.S.
Headu, Assistant Finance and Accounts Officer, submitted
information about budget
allocation and audit-para of
related financial years. The
Committee expressed
satisfaction over the work and
progress made by the
Directorate.

Recommendations

® Institute Management Committee agreed for additional
funds of X 89,725/ - for engagement of Security (Watch
and Ward) Services during 2017-18 and the matter was
forwarded to the Council for further approval. IMC
also recommended for enhancement of the said ceiling
0f%40.001lakhs to< 60.00 lakhs annually.

® IMCapproved for the procurement of the furniture and
fixtures for newly constructed farmer's training hostel
in the financial year 2018-19.

® Inthe light of some unwarranted activities in the DWR
campus, the IMC considered it necessary to upgrade
previously installed CCTV cameras with new cameras
at institute premises for better security checks.
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Inadvertently, the proposal of new CCTV Cameras was
not included in the SFC of the Directorate. It may be
materialized from the Institute fund in current financial
year (2018-2019).

® Due to curtailment of budget (RE) of 2017-18 under
capital head, some of the equipments could not be
purchased. Hence, approval for procurement of the
SFC approved equipments in the current financial year
(2018-19) was accorded.

14.2 Institute Research Committee (IRC) Meeting
(7-8 August, 2018)

The Institute Research Committee (IRC) meeting was
convened on 07-08 August, 2018 to review the progress of
ongoing research projects and actions taken on the
recommendations of IRC-2017. Dr. P.K. Singh, Director (A)
chaired the meeting and Dr. Shobha Sondhia, acted as the
Member Secretary. Dr. Singh explained the importance of
weed management in the light of doubling the farmers'
income. He insisted scientists to prepare project proposals,
based on utility research to generate some output
Shobha
Sondhia presented the action

and outcome. Dr.

taken report on general
recommendations of the
previous IRC meeting. Salient
achievements during 2017-18
were presented by individual
scientists, followed by in-depth
discussion and critical remarks
by the members and the
\| Chairman.

Recommendations

® Animprovement in publication was observed becomes
good number of research articles were communicated
during this period.

® The RPP-II of the projects completed during 2017-18
should be submitted by all scientists.

® The younger scientists should be suitably included in
the new research projects to give an equal opportunity
to exhibit their potential

® We should check the feasibility of drip irrigation in the
climate and soil of Jabalpur before conducting
experiments on drip irrigation as a means of weed
control in different crops

® Excessive reliance on herbicides and insecticides in the
farm should be avoided
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® Scientists were encouraged to apply for externally
funded projects in emerging areas of weed science.

14.3 Quinquennial Review Team (QRT) Meeting
(02-03 November, 2018)

The first meeting of the QRT constituted to review the
working of ICAR-DWR and AICRP-Weed Management for
the period 2012-17 was held during 2-3 Nov. 2018 at ICAR-
DWR, Jabalpur. The meeting was chaired by Dr. A K. Singh,
Ex-DDG (NRM) and former Vice-chancellor, RVSKVYV,
Gwalior, and attended by the QRT members viz. Dr. R.P.
Singh, Dr. R. Siddaramappa, Dr. R.D. Gautam, Dr.
Madhuban Gopal, Dr. P. Samal and Dr. R. P. Dubey
(Member Secretary). Director (A) and scientists of DWR
participated in the meeting. Dr. P.K. Singh, Director (A),
DWR welcomed the Chairman and members and also
presented an overview of the activities at DWR during the
period 2012-17.

The Action Taken Report (ATR) on the
recommendations of QRT (2006-12) for ICAR-DWR was
presented by Dr. R.P. Dubey followed by the ATR on
AICRP-WM by Dr. Shobha Sondhia. The Chairman and
members appreciated the action taken on the
recommendations of the previous QRT. Achievements of
the past five years were presented by the scientists. The QRT
deliberated various issues pertaining to the research and
infrastructure development of DWR. The recommendations
will be finalized in the final report of the QRT.

144 XXVII Institute Management Committee
(IMC) Meeting (18 January, 2019)

The XXVII IMC meeting of the Directorate was held
on 18 January, 2019. The meeting was chaired by Dr. P.K.
Singh, Director (A.) of the Directorate, Mr. Sujeet Kumar
Verma, Administrative Officer, ICAR - DWR, Jabalpur acted
as Member Secretary, IMC. The following members were
present: Dr. P.S. Brahmanand, Principal Scientist, [CAR-
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IIWM, Bhubaneswar, Dr. T.K. Das, Principal Scientist,
Division of Agronomy, ICAR-IARI, New Delhi, Dr. SK.
Malik, Principal Scientist, ICAR Head Quarter, New Delhi,
Dr. A.B. Singh, Principal Scientist, ICAR-IISS, Bhopal,
Madhya Pradesh, Sh. Pushpraj Tripathi, Village - Sookha,
Tehsil - Panagar, Distt. - Jabalpur and Sh. Bal Govind Tiwari,
Village - Natwara, Tehsil - Bargi, Distt. - Jabalpur.

Special Invitees viz. Dr. Sushil Kumar, Principal
Scientist, Dr. R. P. Dubey, Principal Scientist, Dr. Shobha
Sondhia, Principal Scientist, Dr. V. K. Choudhary, Senior
Scientist, and Sh. M. S. Hedau, AF&AO from the Directorate
also participated in the IMC.

At the outset, Mr. Verma, welcomed the Chairman,
Thereafter, Dr. P.K. Singh
appraised the committee about the research activities and

Members and special invitees.

other administrative steps taken to improve the functioning
of the Directorate.

The significant research achievements of ICAR-DWR
during 2018 were presented by
Dr. R.P. Dubey, Pr. Sci.
(Agronomy). Sh. M.S. Hedau,
4 AF & AO presented the details
of budget allocation and
utilization of financial year
2018-19 (up to December, 2018)
of ICAR-DWR, Jabalpur and
AICRP-WM.

Recommendations

® IMC accorded approval for the procurement of two
vehicles (already approved in the SFC of the
Directorate) in two financial years (i.e. 2018-19, 2019-
20).

® IMC accorded approval for the procurement of one
high power tractor as per the approved SFC of the
Directorate in the next financial year 2019 - 20.

® IMC accorded the approval for additional fund of
% 8,00,000/- over and above ceiling ¥ 40.00 lakhs for
engagement of Security (Watch and Ward) Services
during 2018-19. In the light of increased security points
in the DWR campus, IMC also recommended for
enhancement of the said ceiling of ¥ 40.00 lakhs to
%60.00lakhs annually.
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. HRIhH /d5H feia

S1 Event/Meeting Date

1 | AR a1 e By [Jeafderney, SeadqR & e AR FdaiaR BE & 2 37d, 2018
fAreemera # wEor 2 April, 2018
Visit of UG and PG students of JNKVYV, Jabalpur at Directorate

2 | UHPR ATl BT SATATSH 19 37e, 2018
Press conference organized 19 April, 2018

3 | faemers & 30" veueT faaw BT S 21 ad, 2018
Celebration of 30" Foundation Day of Directorate 21 April, 2018

4 | SIF Yeue AT @E.uadl) 3 sNdl 396 26 3V, 2018
XXVI Institute Management Committee (IMC) Meeting 26 April, 2018

5 | frcemerd gRT sRaet AR WA WRUTAR Jae IgHeT gRare o 25 4f arfifes | 78 L. 2018
HHIET 43 BT Sil.d1. U HfY vd drenfire] favafderey, varR 4§ smre 7-8 June, 2018
Directorate organized XXV Annual Review Meeting of All India Coordinated
Research Project on Weed Management at GBPUA&T, Pantnagar

6 | R YETHAY ST BT SellbRe / dehiRe & HIEgH W fha™l & |er Harg ud 20 S[A, 2018
SECISE! 20 June, 2018
Telecast/ Webcast of Hon'ble Prime Minister address to farmers

7 | faza arm e &1 e 21 S, 2018
Celebration of International Yoga Day 21 June, 2018

8 | Fcwe™ ik FA%fAf, SeaqR & dra |Esian Sua 26 SIH, 2018
MoU signed between ICAR-DWR and JNKVV, Jabalpur 26 June, 2018

9 | UM FFHYE AT @MEARAL) B Job 7—8 IFRA, 2018
Institute Research Committee (IRC) Meeting 7-8 August, 2018

10 aaadr g &1 emare™ 15 3T, 2018
Celebration of Independence Day 15 August, 2018

11 | Sl GIN T 99 S BRIEN, SEegR 3§ TOREN SIFedhdl BRISH $T | 16 AT, 2018

16 August, 2018

Parthenium Awareness Programme organized at Netajee Subhash Chandra
Bose Central Jail, Jabalpur

12 | SUBCEHA a7 ATHUT AR, STAAYR H RETR SRS AT HIRADHH BT 17 ST, 2018

17 August, 2018

Parthenium Awareness Programme organized at Tropical Forest Research
Institute (TFRI), Jabalpur

13 | BFR B BRIPH & I TR &5 S Tid SHRAT @i § TORERT SRl | 18 3R, 2018
BRIHH BT ST 18 August, 2018
Parthenium Awareness Programme organized at Umariya Choubey, Panagar
locality under Farmer FIRST Programme

14 | *RT G AT ARG BrUHH b A qre & D Y ARIKAT H ISRER 20 37T, 2018
ST BRIHH BT ST 20 August, 2018

Parthenium Awareness Programme organized at village Ramkhiriya,
Patan Locality under Mera Gaon Mera Gaurav Programme
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Events Organised
. HRI$H /d5DH fe=i®
SL Event/Meeting Date
15 | BRT I WRT MRT BRIBH & qId Ta TTel, a7 & H MoREN STTwdhd] 21 3R, 2018
BHIRIEHH BT AT 21 August, 2018
Parthenium Awareness Programme organized at village Sagda of Bargi locality
under Mera Gaon Mera Gaurav Programme
16 | TITORERT SRTRebal HWIE b Sia “TTSIRERT Geer’ UR Yf2eror 22 3T, 2018
Training programme conducted on "Parthenium Management" under Parthenium | 22 August, 2018
Awareness Week Programme
17 | Mamd). &9 AU Tode & idiia axferd Tl ¥ WrudaR Ude= IR BRI 11—12 R, 2018
TG 98P BT AT 11-12 September, 2018
Workshop-cum-Meeting on Weed management in Conservation Agriculture
under CRP on CA project
18 | ¥ ymarRe BT M 14—29 RIawR, 2018
Celebration of Hindi Pakwada 14-29 September, 2018
19 | wrodl € Udl IREdrs @ Sfiid IR Bl UG I WU BRIH B AT 15 RITHR, 2018
Display of Banner and Shapath (Oath) under Swachhta Hi Seva Pakhwada 15 September, 2018
20 | el € Al @ Sfvid Fewe & uRER H Ah—dmlg Bl BRI 16 iR, 2018
Cleaning/sweeping and weeding work at campus of Directorate under 16 September, 2018
Swachhata Hi Seva campaign
21 W_?ﬁwﬁa%ﬁwﬁmﬁmﬁﬁaﬁqﬁmmw 16 RIawR, 2018
SgISIe BRIHH 16 September, 2018
P
Giving fitting tribute on the first monthly death anniversary of Bharat Ratna late
Sh. Atal Bihari Vajpayee Ji
22 | feemery vd fSfser Xod $rferd, SeayqR gR1 6gdad WY 3 w@esdl 8 |l 17 R, 2018
BHTAHH BT AT 17 September, 2018
Directorate and DRM Office jointly organized an activity under Swachhata Hi Seva
23 | el € Al BRiBE B A e STeaR HEdfid ey, SR 19 e, 2018
STaeyR H fdened & wrErel &1 SivigR 19 September, 2018
Renovation of the non-functional Toilets/Urinals/Washbasins of Government
Higher Secondary School, Adhartal, Jabalpur under Swachhata Hi Seva
programme
24 | W< YR AT IR BRITAT BT AT 20 RIdwR, 2018
Organized workshop on Swachh Bharat Abhiyan 20 September, 2018
25 | edl SIThddl & dey § Feemed & WHIT STaRia aR¥R § eR—ER SR 22 fRyewR, 2018
Al ® U Aolhdl STFRadhdl U&= far 22 September, 2018
Conduct door-to-door meetings to drive behaviours change with respect to
sanitation behaviours
26 | Tifa TE el WR W WAl SNl el BT TS 24 TR, 2018
Conduct Village and School-level rallies to generate awareness about sanitation | 24 September, 2018
27 | IS G A G (TH.ATE AT, T, SRS ERT WA 5 fiawd | 24—28 RiARR, 2018
YRR BrRid T fASInad § Mo 24-28 September, 2018
Five days sponsored training programme of State Institute for Management of
Agriculture (SIMA), Lucknow, Uttar Pradesh organized at Directorate
28 | @Tedl ¥ GAd JHe AICd /AP M IR T TRGaAT Bl Ao 25 Riq=R, 2018
Organized Swachhata related Nukkad Nataks/street plays, folk song and dance | 25 September, 2018

performances
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. BRIt /d5H femi®
SL Event/Meeting Date
29 | TSl B WAl BB B JAd BRI Ud AGITD Il § ENe] IMURIE WUE 26 FITRR, 2018
PR BT MRS 26 September, 2018
Organize waste collection drives in households and common or shared spaces
under Swachhata Hi Seva programme
30 | @l B Hal BRIGH & Sfaid Uyl | BHRe g9 & folv AT § | 27 RiawR, 2018
STl BRIHH BT AT 27 September, 2018
Mobilize community to build compost pits, where organic matter decomposes
to form manure under Swachhata Hi Seva programme
31 | #Afeer feam fead &1 smaeH 15 3TFCER, 2018
Observed Mahila Kisan Diwas 15 October, 2018
30 | “AdPdl SIRTedhdl AE’ Bl Aol 29 3fdCIN — 03 IR, 2018
Vigilance Awareness Week observed 29 October - 03 November, 2018
33 | GEadTE T T (@ STREL) 9% BT S 2—3 TARR, 2018
Organized Quinquennial Review Team (QRT) Meeting 2-3 November, 2018
34 | ARG AieTe AWie 9T el fGa BT Ao 19—25 FIHR, 2018
Observed Communal Harmony Campaign Week and Flag Day 19-25 November, 2018
35 | JMS.UA.SLUH. 0T SR UR ORISR AR &1 FQeierd # Smarer 21—24 FIHR, 2018
ISWS Golden Jubilee International Conference Organized at Directorate 21-24 November, 2018
36 | fawa a1 faw &t s 5 faawaR, 2018
Organized World Soil Day 5 December, 2018
37 | TIeodl UEdrs]  3fdid oFR BT YSSiE de 39T Hrihd 16 fexTmR, 2018
Display of Swachhata Pakhwada Banner and Shapath 16 December, 2018
38 | Ficemerd # weedr yEaRT & Sfatd giETdl EREE 17 feawR, 2018
Basic maintenance under Swachhata Pakhwada at Directorate 17 December, 2018
39 | RT g AT iRG & Ifcta g forg Ty Al # e AfAE BT MmN 19 feAwR, 2018
Cleanliness and sanitation drive in the villages adopted under the Mera Gaon 19 December, 2018
Mera Gaurav
40 | Taeodr yEdreT © Sfaid fewerd ¥ ThTs IR BT By 20 few=R, 2018
Under Swachhta Pakhwada cleanliness drive at Directorate 20 December, 2018
41 | oodn waarsT ® Jidita Aaxs Arferdal B Ihls 21 few=R, 2018
Under Swachhta Pakhwada cleaning of sewerage & water lines 21 December, 2018
42 | “TIew IR FAE—Te § deR uRadd” favg R are—faare afeaifar &1 s | 22 o, 2018
Debate organized on "Swachh Bharat Mission - Behavioral change in the Society" 22 December, 2018
43 | foae feag &1 Mo 23 fadwR, 2018
Celebration of Kisan Diwas 23 December, 2018
44 | EEEdT TEArST @ A MRy & SMEIRAT U HHATRAT gRT ATASIdh 24 feHwR, 2018
RIEl B ABTs PrIHH 24 December, 2018
Under Swachhta Pakhwada cleaning of public places by staff members of
Directorate
45 ol Y TS| @ FHTIA FHARTE hT ATITSTT 31 ﬁW 2018
Closing ceremony of Swachhta Pakhwada organized 31 December, 2018
16 | SR vdud AT @USUHHL) B dasad Soh 18 STHANI, 2019
XXVII Institute Management Committee (IMC) Meeting 18 January, 2019

142



RIHHI I 3T

Events Organised
. HRI$H /d5H fe=ia
SL Event/Meeting Date
47 | U feast @1 SRS 26 SN, 2019
Celebration of Republic Day 26 January, 2019
48 | FFCeTey gRT Ul & @ UM WRT § ISR SATGHAT AWE & =i hRIHH 16 BRANI, 2019
BT AT 16 February, 2019
Programme was organized under productivity week by Directorate at
Khaira village of Patan locality
49 | fAQemerd g Sl & H K SATEHAT AW © AT BrAHH BT ST 18 RG], 2019
Programme was organized under National Productivity Week by Directorate at | 18 February, 2019
Bargi locality
50 | feemed § iR Afeer g &1 o 8 T, 2019
Celebration of International Women's Day at Directorate 8 March, 2019
51 | BFR BRE U B JAid W a1 i 20 #TH, 2019
Field Day organized under Farmers FIRST Programme 20 March, 2019
52 | BIR BRE U & Iid GuB! BT FQenerd # yes 9o 27 T, 2019
Farm/field visit organized under Farmers FIRST Programme 27 March, 2019

/1 IC.AR-DWR
30" Foundation Day(}elehratmn

150 o= H 2015 Certified

E o mmmumnw-mp :
i

OO : 208 Cartfe

&l
TSI & 30 XATIAT foq< &7 Ao

Celebration of 30" Foundation Day of Directorate

I
ICAR

aﬁwmﬂw

AT GITEHE1 S BT SelldbRe / J9hRe

Celebration of International Yoga Day

ARTH A IAeH UG fhaE & A Hare

Address of Hon’'ble Prime Minister to
farmers through telecast/webcast
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IRae MR FAfad WRUTAR YaeH AU URASHT @l 25 df arfies e d8d
XXV Annual Review Meeting of All India Coordinated Research Project on Weed Management

Unsr G i
o :

Dix

B_ {GAR Dt

_ﬁm;"‘f:;“ i

e ok TAFR AR JeayR & dra i s AR 39 WY Uoige & Ifaid w-ferd Wl #
MoU signed between ICAR-DWR and JNKVV, Jabalpur IRYTIR Yge9 IR BTILMAT Tq d5H

Workshop-cum-Meeting on Weed management in
Conservation Agriculture under CRP on CA project

AT GITY T8 I Dal BRI, TIyR H ITTSREN SIRRadhdT HIRIHH
Parthenium Awareness Programme organized at Netajee Subhash Chandra Bose Central Jail, Jabalpur
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BTHR Hie HrIHY & 3faiid T SHIRAT A, TANR &

SIHKERNICIRERD H TTSRENT STl BRIsHH
Parthenium Awareness Programme organized at Tropical Parthenium Awareness Programme organized at Umariya
Forest Research Institute (TFRI), Jabalpur Choube, Panagar locality under Farmer FIRST Programme

RS FHY Yae eI (TH.AE.TAY,), TETS, SORUSY gRT (e vd fRfaser Yad drifed, STaeqR g1]T
AT 5 fagqwiiy URieror Srishd o1 Maemerd § Srarer AYa WU A WSl B AT HIRIDHH DI AT
Five days sponsored training programme of State Institute for Directorate and DRM Office jointly organized

Management of Agriculture (SIMA), an activity under Swachhata Hi Seva

Lucknow, Uttar Pradesh organized at Directorate

f i) -~
IR I T 8N sree fIer o St @ ugell Mife guafafy W sigiafer sriea

Giving fitting tribute on the first monthly death anniversary of Bharat Ratna late Sh. Atal Bihari Vajpayee Ji
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el SIRddl & Gy 7 FRened & |99 srariy

IRER H BR BR SR Weedl & Ui FoidhdT Ua fhar

Conduct door-to-door meetings to drive behaviours change
with respect to sanitation behaviours

o o o
HieAT Th\ATT Tadd bl JATITSTH
Celebration of Mahila Kisan Diwas

AADAT SARTRGAT AR BT AT
Vigilance Awareness Week observed

fareq 7aT e o1 amao ERIENECKEARCIRINE
Celebration of World Soil Day Celebration of Kisan Diwas
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Hﬁwg@gw Tof Sacht R <A W@H ARAT DY ﬁfﬁ-_ﬂ Trf%lﬁ@l’m

Glimpses of ISWS Golden Jubilee International Conference

KRR uﬁmvﬁﬁr(.wﬁ)aﬁé‘m‘cﬁ aﬁ?‘r@uﬂﬁwﬁaﬂzﬁreﬂnﬂm

Institute Management Committee (IMC) Meeting

ST TRIATST & e a:r\: BT UG TAT YUY BRIBH Wl I Gafd IS D /Fﬁ‘cﬁ Tﬁ—cr 3ﬁ‘<’ TJ
Display of Swachhata Pakhwada Banner and Shapath &Ngldéu EIRCIBINE
Organize Swachhata related Nukkad nataks/Street Plays,
Folk Song and dance performances
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ATRITTI—ba1d BT ARIIHD eI, dITed 3 18
qS, 2018 DI 31 T Aied g Sfl, AT By iR
fPa™ dearT HAl, URd RGN P 3reueTr H
AT Job & 91T foram |

«

<i. g2 $AR

Ui W vaed fqmT, 78 fawel 3§ 5 5, 2018
B AR ISTRHT 1 UG IR reRoT 3 e o
H 9T fora |

Mo geoM ud W vd e feafdery,
JaTR, ISTRES H 7-8 T, 2018 P ST
ERUTAR Jae_ R 3fRgel ARA™I FAfaa '
RATSTAT” BT 2541 aTfieh AHIEAT S5 H AT foraT |

Do By %@Eﬁﬁ@ﬂ?ﬂl g & ofid Gy
BIERIEC ] QEr ®els SWI  HAd v
weTfdened, Yy, fafts, #§ 15—17 TawR, 2018 &1
ARSI STy e By il Fa@R gd
FWET W 9" I fIR R1er drig—2018 # T
fora |

IRITI—ERYTAR e e, SeaaqR 4
21—24 FAR, 2018 BT AT “TWRITIR 3iR A
AR 3R W W AgUdsegud W9 S
SRR TR | 91T fora |

YRAT AT 6T fawR ud fRrerm dvem gRT uf¥aw
I Uy 3R 7o A= [eafqene, drerebran d
AT IR T 2018 H 5—7 fAHaR, 2018 BT
AT foraT |

IRAFI—T.Q.UHAT. Pleradd, 5 feel H 31 STa<
3 01 BRART, 2019 BT “frewrd TR H AT foran |

SATERATe g Y fdeafdened, STaeyR 7 17 31id,
2018 Pl JAMMIT ST TR STg—FRelT &l
fAHior HrRieer # 9T for |

Mfas doo™ U BN Td el fdwafdery,
GIR, SIRIES § 7—8 S, 2018 I AT

qcHl, TNedl 31 A3 A ariiedt
PARTICIPATION IN MEETINGS, SEMINARS AND WORKSHOPS

Dr. P. K. Singh

Attended meeting under the chairmanship of Hon'ble

Minister of Agriculture and Farmers Welfare, Govt of
India, Shri Radha Mohan Singh held on 18 May, 2018 at
ICAR-CIAE, Bhopal.

Attended Review Meeting of "Cadre Strength of
Scientists" held on 5 June, 2018 at Natural Resource
Management Division, New Delhi.

Participated in "XXV Annual Review Meeting of All
India Coordinated Research Project on Weed
Management" held on 7-8 June, 2018 at GBPUA&T,
Pantnagar, Uttarakhand.

Participated in "9th National Extension Education
Congress - 2018 "Climate Smart Agricultural
Technologies Innovations and Interventions" on 15-17
November, 2018 at College of Agricultural Engineering
& Post Harvest Technology, Ranipool, Sikkim, under
Central Agriculture University, Imphal.

Participated in ISWS Golden Jubilee International
Conference on "Weeds and Society: Challenges and
Opportunities" during 21-24 November, 2018 at ICAR-
DWR, Jabalpur

Participated in National Seminar - 2018 organized by
"Indian Society of Extension Education" on 5-7
December, 2018 at West Bangal University of Animal
and Fisheries Science, Kolkata.

Attended the "Directors Conference" on 31 January to
01 February, 2019 at ICAR-NASC Complex, New Delhi.

Dr. Sushil Kumar

Participated in workshop on "State level Bio-safety
Capacity Building Workshop" held on 17 April, 2018 at
Jawaharlal Nehru Krishi Vishwavidyalaya, Jabalpur.

Attended "XXV Annual Review Meeting of All India
Coordinated Research Project on Weed Management"
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qeml, IWNfsdl 3R eriesi A aneflerdt

WRUTIR Y&e UR 3fRgel AR FAfad e
RATSTAT” BT 25 AT S AHIEAT §56 H AR forT |

TREGEYR (A.9.) H 18 RIeR, 2018 BT 3T (RRHTR)
SRT JTAT TTTOIRET Teerd’ STARITAT H 9RT for |
qRATST i & g Sig UreTfies! fa9mT gIRT 27

3T 2018 I fawell # uRATSHT TR 45 H AT
foram |

TYS (SU) & dILTe H 28 INTHI 2018 B ‘Sfaad
SRS ¥Te’ GIRT SN TTSIRETH DI Yebldrd Tae

R BRIRITT—HE UR1eTor § 9 fordT |

BTG & WICTIR], SdareT iR fIamagR Sy fasm
@5 FRE & f 9—10 3ageR 2018 & 919 T
e & wU A sfEfcre IR A B dod! |
AT fora |

T H 27—29 AR 2018 & IR AT "Sifdh
=0T R gl RIS dRed e iR
SITIANT" H 91T foran

HIRITI—TRYTAR e Feened, SR 4
21—24 IR, 2018 B AT “BRYAIR IR FHATS:
FAIMRT 3R AR W AETHSCYYH W0 Sriel!
RIS T | 91T foram |

R g4

TSI USRATE,, SIGaTgR H 13 37ie, 2018 I AT
T U BRIGH" BT AHIET d8d H A1 fora |
T gATfac faafdermery, STaerqR # 15—16 3, 2018
T AT 339 JaT AT Hiorg” 7 9T forar
THIITI— TR T Ud STel HRETOT HROA, TERIGA
¥ 28 g, 2018 BT AT “fHT UeH HRIGH" B
qTfes FHIeT d3 H ANT for |

M deoM dd N vd Uil fwafdery,
IR, STRIES # 7-8 S[H, 2018 I ITAIRIA
WRUTIR Y&e UR 3fRgel AR FHfvad e
RIS BT 2541 aTfties FHIeT 95 H W fora |
BN A5 b=, STarekard g $iv fJeafdere,
STaeYR 3 6 SelTg, 2018 Bl AT BN e sl
DI 1341 dEd AARDHR AMRT B 956 H AN
forar |

SATEReld g% By fAvafdere, SaeqR H 57
RAawR, 2018 @1 RRTG “fHAM Yo HRIHH B
Sudferdl @1 agfa”’ Jo BN 9 o 31 2541
S BRI # AT foraT |

HTRITI—ERYTAR FFHET Faermerd, STaegR H 11
RAaFR, 2018 BT AT WRIET BT W HANCIH
R wiehi® &1 FHier d8d H 91T fora |
IUGHCTHT a9 AU HIE, SEAR H 10
TACIR, 2018 BT AN 27° FTH AAEHR TE

a?ré\aasﬁﬂmﬁvm|

held on 7-8 June, 2018 at GBPUA&T, Pantnagar,
Uttarakhand.

Participated in workshop on 'Management of
Parthenium' at Narshinghpur (MP) on 18 September,
2018 organized by ATMA (Narsinghpur).

Attended "Project Presentation Meeting' in Delhi on 27
August, 2018 organised by DBT for project evaluation.

Participated in workshop-cum training on 'Integrated
Management of Parthenium' organized by 'Equine
Breeding Stud' at Babugarh, Hapur (UP) on 28 August,
2018.

Attended meetings of 'Zonal Monitoring Committee'
as a member to monitor Bhatapara, Dantewada and
Bilaspur Krish Vigan Kendra of Chhattisgarh from 9-10
October 2018.

Participated in "First International Conference on
Biological Control: Approaches and Applications, held
at Bengaluru during 27-29 September, 2018.

Participated in ISWS Golden Jubilee International
Conference on "Weeds and Society: Challenges and
Opportunities" during 21-24 November, 2018 at ICAR-
DWR, Jabalpur.

Dr.R.P. Dubey
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Attended review meeting of "Farmer FIRST Programme"
on13 April, 2018 at ATARI, Jabapur

Participated in "33 MP Young Scientist Congress" on 15-
16 April, 2018 at Rani Durgawati Vishwavidyalaya,
Jabalpur

Attended annual Review meeting of Farmer FIRST
Programme on 28 May, 2018 at ICAR-IISWC, Dehradun

Attended XXV Annual Review Meeting of All India
Coordinated Research Project on Weed Management"
held on 7-8 June, 2018 at GBPUA&T, Pantnagar,
Uttarakhand

Attended meeting of 13" Scientific Advisory Committee
meeting of KVKs on 6 July, 2018 at KVK, JNKVYV,
Jabalpur

Participated in 25" Zonal Workshop of KVK-
presentation of achievements of Farmer FIRST
Programme during 5-7 September, 2018 at JNKV,
Jabalpur

Attended review meeting of Consortium Research
Platform on Conservation Agriculture on 11 September,
2018 atICAR-DWR, Jabalpur

Attended meeting of 27" Research Advisory Group
meeting on 10 October, 2018 at TFRI, Jabalpur
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IHITII—ERYTIR A FAqerery, Siaerqr #
21—24 IR, 2018 as‘rsrraﬁﬁ—cr "TERYAIR IR FHS:
AT 3R TR TR IMSUASUA w@of Sl
JIARTSETT TR | AT forar 7 |

o Py [Jegfdernery, PR ¥ 22—24 fAEwR, 2018
B AN TRUGIR Jagd W 3Rad IR
FIIMRET FHIEAT S5 3 AT fora |

HERIOT Y19 Y vd Hrenfie! fTeafdeney, SeaqR 4
1—2 HREXI, 2019 Pl MM “WRUTAR Yaerd W
RIS ARAR FAAT AT IRISHT & ufead
& BHeal” Bl FGINRC FHIET 98 H 9T fora |

. 2THT g fer

Mfd gee™ dd N vd drenfier fawafderey,
JaTR, ITREe H 7-8 T[H, 2018 B IMAIRIT
"ERUTIR Yae[ IR ARIel AR FHf~ad rgaen
GRATTAT” BT 25" aTfies THIer d3a 3 9T for |
HIRAITI—TRYTAR I e, SR 4
21—24 TR, 2018 DI AT “WRATIR 3R FHI:
AT 3R TR WR IMSTESRUA WOl SR
R T | 9T foram |

ST g% favafdene™, 75 fReelt # 11—13
SIENT, 2019 DI AT “df¥aes gdfaRo gAfar
H9g TR 3R Fdd [Aer” R FARTSE I TH - |
AT fora |

A AR

M= deoM dd N vd Uil fwafderey,
JaTR, SoRES H 7-8 T, 2018 Bl AT
ERUTIR UeeF TR IRl R qaf~ad '
IRATSHT” BT 2541 aTfh THIET 96 | AT for |

dLe. @tad)

M deoM dd N vd Uil fwafderey,
IaTR, SoREe H 7-8 T, 2018 P ARG
ERIAIR Yde9 TR 3Rael WRA FHfwad '
IRATSHT” BT 25 ATYDH FTHETT S35 H 91T fora |

HIH3TT Ud RIRIIC & GY<h BRI "WIRd ¥ FReT0T
B TRI R, ATAUT SfRTA SR G+ WR 9919 &
forT ot 1 o 2g 9—10 ST 2018 & QR
TSR HfY fag aReER, T8 faeell d8@ § 9T fora |
SlaERATe g% Gy fdwdfdened, SeeqR  H
5 RITRR, 2018 BT AN BV A deal BT 250
& PRITTAT & SR A &1 3T e & forw
JER ERUAIR HGe ddheiidi UR IRl dT &=
HIILITAT H 9T foraT |

HIHIFI—TRYTAR  AJAG  (FQermery, SeaAqR 4
11 Ug 12 R, 2018 BT ARG ARG HT R
PANCTH RAD ©IchH BT AHIET d3P H /1T fordT |

Participated in ISWS Golden Jubilee International
Conference on "Weeds and Society: Challenges and
Opportunities" during 21-24 November, 2018 at ICAR-
DWR, Jabalpur.

Attended the QRT review meeting of "South zone centres
of AICRP-WM" during 22-24 December, 2018 at KAU,
Thrissur.

Attended the QRT review meeting of West zone centres
of AICRP-WM during 1-2 February, 2019 at MPUAT,
Udaipur.

Dr. Shobha Sondhia

Attended meeting of XXV Annual Review Meeting of All
India Coordinated Research Project on Weed
Management" held on 7-8 June, 2018 at GBPUA&T,
Pantnagar, Uttarakhand.

Participated in ISWS Golden Jubilee International
Conference on "Weeds and Society: Challenges and
Opportunities" during 21-24 November, 2018 at ICAR-
DWR, Jabalpur.

Attended International Conference on Global
Environmental Challenges Human Health and
Sustainable Development (ESDACON) on 11-13
January, 2019 atJNU, New Delhi.

Dr. Bhumesh Kumar

Attended meeting of XXV Annual Review Meeting of All
India Coordinated Research Project on Weed
Management held on 7-8 June, 2018 at GBPUA&T,
Pantnagar, Uttarakhand.

Dr. V.K. Choudhary
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Attended meeting of XXV Annual Review Meeting of All
India Coordinated Research Project on Weed
Management held on 7-8 June, 2018 at GBPUA&T,
Pantnagar, Uttarakhand.

Attended ICAR-CIMMYT joint workshop on
"Conservation agriculture in India: Key learnings,
Research gaps and way onward for impact at scale at
NASC Complex, New Delhi during 9-10 July, 2018.

Participated and presentation made on "Improved weed
management techniques for enhancing farmer's income"
during 25" Zonal Workshop of KVKs at JNKVYV,
Jabalpur on5September, 2018.

Attended review meeting of Consortium Research
Platform on conservation agriculture on 11 and 12
September, 2018 at ICAR-DWR, Jabalpur.
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STTHUE & ol ST Jaed ()" W SR § 91T
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Mfd< doaM dd gfY wd Uil feafaerey,
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Participated in 9" NEE Congress - 2018 Climate Smart
Agricultural Technologies Innovations and
Interventions on 15-17 November, 2018 at CAPHET,
Ranipool, Sikkim Central Agriculture University,

Imphal.

Participated in ISWS Golden Jubilee International
Conference on "Weeds and Society: Challenges and
Opportunities" during 21-24 November, 2018 at ICAR-
DWR, Jabalpur.

Dr. Yogita Gharde

Attended XXV Annual Review Meeting of All India
Coordinated Research Project on Weed Management
held on 7-8 June, 2018 at GBPUA&T, Pantnagar,
Uttarakhand.

th

Participated in 9" NEE Congress - 2018 Climate Smart
Agricultural Technologies Innovations and
Interventions on 15-17 November, 2018 at CAPHET,
Ranipool, Sikkim Central Agriculture University,

Imphal.

Participated in "First International Conference on
Biological Control: Approaches and Applications, held
at Bengaluru during 27-29 September, 2018

Participated in ISWS Golden Jubilee International
Conference on "Weeds and Society: Challenges and
Opportunities" during 21-24 November, 2018 at ICAR-
DWR, Jabalpur.

Participated in III Workshop on Nodal Officer of ICAR
Research Data Repository for Knowledge Management
held on 4-5 December, 2018 at ICAR-IASRI, New Delhi.

Participated and delivered Lecture on "Application of
statistical tool in seed health management investigations
for appropriate inferences" held on 7-11 January, 2019 at
JNKVV, Jabalpur.

Participated in Workshop on Data Management
(KRISHI) for unit level data repository held on ICAR-
IASRI, New Delhi at 25-26 February, 2019.

Dr. Dibakar Ghosh
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Attended XXV Annual Review Meeting of All India
Coordinated Research Project on Weed Management
held on 7-8 June, 2018 at GBPUA&T, Pantnagar,
Uttarakhand.

Participated in 9" NEE Congress - 2018 Climate Smart
Agricultural Technologies Innovations and
Interventions on 15-17 November, 2018 at CAPHET,
Ranipool, Sikkim Central Agriculture University,

Imphal.
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Participated in ISWS Golden Jubilee International
Conference on "Weeds and Society: Challenges and
Opportunities" during 21-24 November, 2018 at ICAR-
DWR, Jabalpur.

Dr. Subhash Chander

Participated in 9" NEE Congress - 2018 Climate Smart
Agricultural Technologies Innovations and
Interventions on 15-17 November, 2018 at CAPHET,
Ranipool,
Imphal.

Sikkim Central Agriculture University,

Participated in ISWS Golden Jubilee International
Conference on "Weeds and Society: Challenges and
Opportunities" during 21-24 November, 2018 at ICAR-
DWR, Jabalpur.

Er. Chethan C.R.

Attended meeting under the chairmanship of Hon'ble
Minister of Agriculture and Farmers Welfare, Govt. of
India, Shri Radha Mohan Singh held on 18 May, 2018 at
CIAE, Bhopal.

Attend ICAR-CIMMYT joint workshop on
"Conservation agriculture in India: Key learnings,
Research gaps and way onward for impact at scale at
NASC Complex, New Delhi during 9-10 July, 2018.

Participated in 9" NEE Congress - 2018 Climate Smart
Agricultural Technologies Innovations and
Interventions on 15-17 November, 2018 at CAPHET,
Ranipool,
Imphal.

Participated in ISWS Golden Jubilee International
Conference on "Weeds and Society: Challenges and
Opportunities" during 21-24 November, 2018 at ICAR-
DWR, Jabalpur.

Attended meeting of Academia - Industry meet for
Central region held on 19 December, 2018 at ICAR-CIAE,
Bhopal.

Participated and delivered oral presentation in 53rd
Annual Convention of ISAE and
Symposium on Engineering Technologies for precision
and climate Smart Agriculture held on 28-30 January,
2019 at BHU, Varanasi (UP).

Sikkim Central Agriculture University,

"International

Dr.Pawar Deepak Vishwanath
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Participated in ISWS Golden Jubilee International
Conference on "Weeds and Society: Challenges and
Opportunities" during 21-24 November, 2018 at ICAR-
DWR, Jabalpur.
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Technical officer
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Following Technical officers of Directorate of Weed
Research has participated in meeting of XXV Annual
Review Meeting of All India Coordinated Research
Project on Weed Management held on 7-8 June, 2018 at
GBPUA&T, Pantnagar, Uttarakhand.

1. Sh.Sandeep Dhagat
2. Sh.O.N.Tiwari
3. Sh.PankajShukla

Following Technical officers of Directorate of Weed
Research has participated in ISWS Golden Jubilee
International Conference on "Weeds and Society:
Challenges and Opportunities" during 21-24 November,
2018 atICAR-DWR, Jabalpur:

Sh.R.S. Upadhyay
Sh. Sandeep Dhagat
Sh. V.K.S. Meshram
Sh.G.R. Dongre
Sh. O.N. Tiwari
Sh. PankajShukla
Sh.S.K. Parey
Sh.].N.Sen
Sh. Basant Mishra
. Sh.S.K. Tiwari
. Sh.S.K.Bose
. Sh. G. Vishwakarma
. Sh.K.K. Tiwari
. Sh. Mukesh Meena
. Sh. Ajay Pal Singh
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et ARty tfeaa FRUATR YaU S0 URYSTI 6 ART
SUMMARY OF ALL INDIA COORDINATED RESEARCH PROJECT ON WEED MANAGEMENT

This Directorate co-ordinates its network
programme through All India Coordinated Research
Project on Weed Management (AICRP-WM) which has 17
regular centres at SAUs and 8 voluntary centres all over the
India in different agro-climatic zones of the country. During
2018-19 main achievement were as follows:

WP 1 Development of sustainable weed
management practices in diversified cropping
systems

® The practice of CT (Trans)-ZT-ZT system of tillage
recorded significantly higher grain yield in Rabi (5.3
t/ha) and Kharif (4.47 t/ha). Practice of ZT (DSR)-
ZT+R-ZT system resulted in 25% yield reduction as
compared to CT-CT in both the seasons. Weed index
values were maximum in ZT-ZT-ZT system (25%) and
yield losses due to weeds were 40 % in both the seasons
at Bhubneswar.

® In rice-wheat cropping system under conservation
agriculture, the emergence of Phalaris minor was low
under ZT wheat with residues (7.7-9.7/m% as
compared to ZT-CT wheat without residues (15.3-
30.7/m’). Grain yield of wheat (6.27-6.50 t/ ha) after ZT-
CT-DSR were higher than after conventional PTR (6.11-
6.28 t/ha). During Kharif, system yields of DSR based
rice-wheat were similar to PTR based rice-wheat
systemat Hisar.

® More system productivity, gross returns, net returns
and BC ratio obtained under CT Kharifrice followed by
maize under conventional tillage (12.5 t/ha, ¥ 219,756,
X 141,256 and 2.80) and zero tillage practices,
respectively (11.t/ha, ¥ 206,298, ¥ 131,408 and 2.75),
even though more cost of cultivation incurred towards
conventional tillage, due to realization of more yield
under conventional system over direct seeded aerobic
rice at Hyderabad

® In rice-rapeseed-greengram cropping system under
conservation agriculture (CA), transplanted rice
treated with pretilachlor 0.75 kg/ha Pre fb bispyribac-
Na 25 g/ha at 25 DAT +mechanical weeding at 50 DAT
performed best with lowest weed number and biomass
and highest grain yield. Rapeseed under CT preceded
by conventionally transplanted rice found superior
with highest yield, net return and lowest weed biomass
when there was the weed management practice of
pendimethalin 1.0 kg/ha PE + mechanical weeding at
30DASwasinvolved at Kalyani.

154

e



et R FWfeTT ERUTAR YU+ AT YRGS & AR

Summary of All India Coordinated Research Project on Weed Management
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In rice-wheat-cowpea, fodder cropping system under
CA, CT had 7.4% higher resource use efficiency over
ZT, transplanting had 7.97 % higher over direct seeding,
chemical weed control by 85.0% over unweeded while,
integrated weed control proved to be 100.9% more

efficient over unweeded, respectively at Raipur.

Under conservation agriculture experiment, among
the different establishment methods, wheat grain yield
(4.6 t/ha) and B:C ratio (3.0) was recorded highest
under conventional wheat after direct seeding of rice
with and without Sesbania incorporation. Whereas,
significantly highest grain yield (5.7 t/ha) of rice was
achieved under conventional transplanting along with
green manuring of Sesbania by achieving highest net
return (3 59,223) as well as B:Cratio (2.2) at Pantnagar.

In maize-sunflower cropping system of CA,
significantly higher grain yield and economics were
recorded in zero tillage in ZT-ZT+R system and in PE
pendimethalin at 1.0 kg/ha + HW on 45 DAS in
sunflower crop. Whereas, in maize, CT-CT system and
in PE atrazine at 0.5 kg/ha + HW on 45 DAS recorded
higher productivity as well as high income in maize at
Coimbatore.

In cowpea under pearlmillet based cropping system,
integrated weed management (pendimethalin +
imazethapyr + 1 HW) gave maximum seed yield (718
kg/ha) as well as reduced the weed density and dry
weight of weeds fb imazethapyr + imazamox
application 80 g/ha PoE. The significantly higher seed
yield (762 kg/ha) was obtained in (ZT+R-ZT+R-ZT)
treatmentand was (CT-ZT-ZT) (725 kg/ha) at Gwalior.

In soybean-chickpea cropping system under CA, the
use of two harrowing by Tyne harrows and a blade
harrow (CT) instead of roto-till (MT) and zero-till (ZT)
in combination with herbicide application (IWM) not
only improves the physical properties of soil, but
provided added productivity and economic security in
vertisols at Akola.

At Jammu, highest potato tuber yield and frenchbean
green pod yield were recorded in mustard seed meal
25 t/ha + one hand weeding in organic weed
management trial.

At Jorhat, the highest yield of fresh chili fruits was
obtained with rice straw mulching fb one hand weeding

Wk
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through oxo-biodegradable plastic film mulching too
recorded at par yield with the former. The yield loss
due to weedy situation was around 8%. Green leaf yield
of tea under organic management was found to be the
highest at all the plucking stages in case of bio-
degradable film mulching due to its effective
management of weeds.

Maximum seed yield (1.44 t/ha) of fennel was recorded
with crop sown with treatment of soil solarization with
plastic mulch, which was at par with plastic mulch with
summer ploughing and stale seed bed. The highest net
return (X 66,129/ha) and B: C (1.71) was recorded with
stale seed bed with plastic mulch at Udaipur.

At Thrissur, weed density was not affected by various
mulches treatments at 45 and 90 DAS in a turmeric
based cropping system. Mulching with polythene sheet
best controlled weed growth and application of
herbicide oxyfluorfen was on par with this. Highest B:
C ratio was obtained with oxyfluorfen application,
followed by polythene mulching.

At Bengaluru in Foxtail millet, two hand weeding (20 &
40 DAS) recorded significantly higher grain yield (1.43
t/ha) which was on par with stale seed bed technique
followed by intercultivationat 25 at45 DAS (1.4 t/ha).

At Bhubaneswar post-emergence application of
tembotrione 100 g/ha or topramezone 25 g/ha
recorded lowest weed index of 6.0% and highest maize
cobyield8 t/ha inthesweetcorn.

WP 2 Weed dynamics and management under the
regime of climate change and herbicide resistance
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At Jorhat Asteraceae species Acmella brachyglossa
Cassini and Acmella oppositifolia (Lamarck) R K Jansen
var. opposifolia were the new taxonomic report for the
entire country, and in addition Acmella radicans var.
debilis (HBK) R.K. Jansen and Acmella uliginosa
(Swartz) Cassini were new record for the Assam state.
All these four species have been found to more or less
highly populated facultative weeds of marshy
croplands, damp edges of crop fields and roadsides.

At Udaipur, Rottboellia exaltata has become a serious
weed of maize in Railmagra tehsil of Rajsamand.

Ethulia gracilis Delile, Family Asteraceae-a new
invasive weed was noticed in Nippani, Chikkodi,
Belagavi, areas of Northern Karnataka.

At Bhubaneswar, Ageratum conyzoids was observed to
be a severe problem in almost all parts of the state. The
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weed is invading mostly the upland areas. Cuscuta
chinensis was found to be a major parasitic weed in the
niger crop in the North eastern ghat zone.

e In Kodicherla village of Kothur mandal of
Mahabubnagar district a new weed species was
identified as Solanum melongena var. insanum (L.).

® In many areas of different districts of Gujarat weed
flora shifted towards monocot weeds in wheat crop
fields due to continuous use of 2,4-D or metsulfuron to
manage dicot weeds. Escape incidence of monocot
weed Commelina benghalensis after application of
recommended herbicides in different crops were
observed atfarmers and research farms.

®  After completion of three cycles of weed management
in rice-wheat-cowpea cropping system under
conservation agriculture there is weed shift of annual
grassy and broad leaf weeds to perennial weed like
Cynodon dectylone specially under ZT (DSR) -ZT + R-ZT
and ZT (DSR) + R-ZT + R-ZT system at Raipur.

® In Kharif, new weeds Oldenlandia corymbosa and
Euphorbia geniculata were observed in pearlmillet field
atGwalior.

® Pre-emergence application of pendimethalin +
pyroxasulfone (RM) at 1500+102 g/ha either alone or
followed by sequential use of pinoxaden 60 g/ha,
meso+iodosulfuron (RM) 14.4 g/ha at 35 DAS caused
significant reduction in density of P. minor and
provided 83-93% control of Phalanis minorat Hisar.

WP 3 Biology and management of problem weeds in
cropped and non-cropped areas

® At Bhubaneswar, application of pendimethalin 1.0
kg/ha as pre-em, 3 DAP recorded the lowest number of
Orobanche/ plant, lowest total weed density at 60 and 90
DAP in brinjal.

® Intomato, 79-86% control of Egyptian broomrape was
obtained with PoE treatments of sulfosulfuron and
ethoxysulfuron when compared with non treated
control. Residues of sulfosulfuron at 50 g/ha at 60 and
90 DAP caused adverse effect on succeeding sorghum
crop at Hisar.

® At Pantnagar, post-emergence application of
glyphosate (1.0 kg /ha), metribuzin (0.25 kg/ha) and
metsulfuron (0.004 kg/ha) completely controlled
C.arvense.
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At Hyderabad, in Mylardevpalli tank, most of the
water hyacinth in the tank were severe by infested by
during a quarterly interval survey.

Udaipur Neochetina brichi weevils could multiply up to
the month of November and about 20-25% defoliation
was observed on water hyacinth plants and also
suppresses the growth of water hycianth.

At Coimbatore, Neochetina beetles were released at
Krishnampathy tank near Wetland farm of TNAU and
Village water pond of village Boparia Kalan in district
Ludhinaa. Symptoms on water hyacinth plants were
moderate (Rating-3) and feeding was medium. At
Gwalior around 85-90% (scale-1) die back symptoms
were observed on water hyacinth.

WP 4 Monitoring, degradation and mitigation of
herbicide residues and other pollutants in the
environment
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At Ludhiana, imazethypar dissipation in soil followed
biphasic first order kinetics and half-life varied from
6.59 to 6.68 days during initial and 93.7 to 118.6 days
during final phase. Inloamy sand soil, amended with -
cyclodextrin, chitosan and cyclodextrin-chitosan
biocomposite (LCD), addition of amendment enhanced
Imazethypar dissipation.

Residues of butachlor, pretilachlor, anilophos,
clodinafop, sulfosulfuron, metsulfuron and
pendimethalin in soil, water and crop samples
collected from farmers' field were BDL while 0.0063 to
0.0075 and 0.0061 to 0.0071 ng/ g residues of metribuzin
were detected in soil and wheat crop, respectively at
Ludhiana. Metribuzin application significantly
affected soil dehydrogenase and alkaline phosphate
activity while urease activity remained unaffected.

At Palampur, residues of isoproturon and 2,4-D in soil
and wheat grain and pendimethalin residues in soil
and soybean under different tillage and residue
management techniques were found to be below
detectable limits (<0.05 ng/ g) at the time of harvest.
Residues of atrazine in the soil, maize grain and straw
samples collected at the time of harvest were below the
detectable limit of 0.05 ppm in aerobic and transplanted
rice main treatments at Hyderabad.

Urease enzyme activity in the transplanted rice
the DSR
treatments. In case of the Rabi maize, zero tillage maize

treatments was significantly inferior to

treatments showed significantly higher urease activity
compared to the conventional tillage treatments. Effect
of herbicides on UA at the time of harvest was non-
significant.

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

In CA under maize-sunflower cropping system, the

ke
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persistence of atrazine and pendimethalin was not
influenced by different tillage and weed management
practices with and without residues. At harvest,
residue of both the herbicides was present below the
detectable level of 0.01 mg/kg at Coimbatore.

WP 5 On-farm research (OFR) and front line
demonstration (FLD)
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In on farm trials on use of new herbicide pyroxasulfone
in wheat, pre-emergence use of pyroxasulfone at 127.5
g/ha demonstrated at 7 sites in rice -wheat growing
areas of Haryana provided 88.3% control of multiple
herbicide resistant P. minor where as integration of this
herbicide with pendimethalin at 1.5 kg/ha (PRE) and
post mergence herbicides at 35 DAS improved control
of P. minor to0 92.1% with grain yield of 5.39 t/ha which
was 6.54 % higher than earlier reccommended herbicide
pendimethalinat1.5kg/haatHisar.

At Bhubaneswar four OFR conducted on green gram
and ground nut during Rabi 2017-18 at Gajamara
village resulted in maximum yield of 1.02 t/ha in green
gram and 1.8 t/ha in ground nut in the plot applied
with pendimethalin 750 g/ha. A net saving of ¥
5000/ha in green gram and 6500/ ha in groundnut were
obtained in the plots treated with herbicides.

At Hyderabad, Neem cake 200 kg/ha fb glyphosate 50
g/ha was efficient in controlling Orobanche infestation.
Mulching with polysheet delayed emergence and
lowered the incidence of Orobanche.

AtGwalior, the maximum yield of pearlmillet 2.39t/ha
was obtained with the application of atrazine 0.5 kg/ha
+ 2, 4-D 0.5 kg/ha (PoE) fb pendimethalin 1.0 kg/ha
(PE), which was 49.3% and 41.5% higher than farmers
practice respectively. The highest B:C ratio was also
recorded with post emergence application of atrazine
0.5kg/ha+2,4-D0.5kg/ha (2.31).

FLD conducted at farmer's field showed that B: C ratio
of 2.48 achieved by application of clodinafop-
propargyl + metsulfuron-methyl 64 g/ha PoE (RM) as
compared to farmers practices at Anand.

At Hisar, 335 FLDs were conducted on use of
glyphosate for the control of Orobanche in mustard in
Bhiwa, Hisar and Mahender Garh districts. Post-
emergence application of glyphosate 25 g/haat30 DAS
followed by its use at 50 g/ha at 50-60 DAS provided
75-85% control of Orobanche with 51.9% increase in

yield over untreated check.

At Raipur, four demonstrations were conducted on

weed management in line sown rice by chemical weed

ke
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control with rice cultivar Danteshwari. The average
yield of farmers practice and recommended practice
was 31.5and 43.8 q/ ha, respectively. However, percent
increase under recommended practice over farmers

practice was 39.35%.

At Udaipur, five demonstrations on weed
management in wheat were conducted at village -
Shyampura tehsil - Sarada in Rabi. Post-emergence
application of ready mix herbicide sulfosulfuron +
metsulfuron (30 + 2 g/ha) at 35 DAS increased the
wheat grain yield by 8.9% over farmers practice wheat
yield (40.2 q/ha). During Kharif, application of atrazine
fbtembotrion 500 g/ha as PE +120 g/ha at 3-4 leaf stage
(15 DAS) increased the maize grain yield by 15.9% over
farmers practice maize yield (27 q/ha).

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

3REe AR AHAfead IRUGAR Y SIFAT URNGTeN & Bog
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Sh. Gajendra Singh Nagesh, Chief Executive Officer, Smart City, Jabalpur

27. | Sl UH. MRER, MR Aelevd (AW fae @Y aifial vd Siefary uRkace) AiqagaReg, 75 fawet 18-01-2018
Dr. S. Bhaskar, ADG (Agronomy, Agroforestry & Climate Change), ICAR, New Delhi

28. | UILUH. TS, W A1, A.H.g IR STl Fde ARl Ya-ea’ 18-01-2018
Dr. P.S. Brahmanand, Principal Scientist, ICAR-Indian Institute of Water Management, Bhubaneswar

29. | . I, TN AP, T [AGH NI, A RHAFI—9RAT FfY argefem dwerM, 78 faeelt (o -
Dr. T.K. Das, Principal Scientist, Division of Agronomy, ICAR-IARI, New Delhi il

30. | . T, Aer, YU AP, MGG, Jerer, T foeed 18-01-2018
Dr. S.K. Malik, Principal Scientist, ICAR Head Quarter, New Delhi

31. | S vl Rig, wum denfe, WM u—wRd gaT g |, Hhare 18-01-2018

Dr. A.B. Singh, Principal Scientist, ICAR-Indian Institute of Soil Science, Bhopal

. SFRE IR, favafaend WRyqaR Isnfae, soRgd o AR, e gRT e § ues ywor
e € M. Rig gnr wWrrg Visit of QRT Members at Directorate’s farm
Dr. P.K. Singh, Director ICAR-DWR welcoming Dr. Jonathan Gressel,
World Renowned Emeritus Weed Scientist, Israel
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19.1 A% 9T / Scientific Staff

A= & A1 / Scientist Name

fa=ivarg / Specializations

si. fl.a. RiE, frus (@)

Dr. P.K. Singh, Director (A.)

$9a / Email: drsinghpk@gmail.com
AI9Tsel / Mobile: 9425388721

YIRUTAAR Y TR Th-Tdb!  BATAIAROT, Yers
UG Ud SHD T BT 3fTdhel

Technology transfer, demonstration,
adoption and impact assessment of weed
management

<l. gl AR, vom dsifre (@ fwm)
Dr. Sushil Kumar, Pr. Scientist (Entomology)

$99 / Email: sknrews@gmail.com
LIRS / Mobile: 9425186747

ERUAIR BT Sifdd 07, Selld ERIdIR
TeEH, WRUTAR ST

Biological control of weeds, aquatic weed
management, weed utilization

ST, AR E{ﬁ, gae dgfe (e fagm)
Dr. R.P. Dubey, Pr. Scientist (Agronomy)

g9d / Email: dubeyrp@gmail.com
#iqTgel / Mobile: 9425412041

Tfd TRUGAR  Udud, Sifas &Y #
TRYTIR J§e

Integrated weed management, weed
managementin organic agriculture

Sf. MAT SR, yam dsife (@dfe vamm)
Dr. Shobha Sondhia, Pr. Scientist (Organic Chemistry)
$9d / Email: shobhasondia@yahoo.com

#ATe1gel / Mobile: 0761-2353934
Promoted to Principal Scientist w.e.f. 11/12/2012

RERYTIRATE ST FATIRYT TR YT, faered, S
319, TRUTAR JAARY U4 37 e
Environmental impact of herbicide, mode
of degradation, bio-molecules, method
development for herbicide residues and
herbicide mitigation measures

Si. MY BAR, vor dwifia (aey sikfa)

Dr. Bhumesh Kumar, Pr. Scientist (Plant Physiology)
$9d / Email: kumarbhumesh@yahoo.com

AIe1gel / Mobile: 9806622307

Transferred to ICAR -IIWBR, Karnal on 29/06/2018

STy aRade @ R § WRUGAR D! g
e T AT GfoRTerebe

Weed dynamics and management under
the regime of climate change, herbicide
resistance and bio-prospection of weed
species

Si. fasa R dled), ok dwfe (@@ fagm)
Dr. Vijay K. Choudhary, Sr. Scientist (Agronomy)
$Ad / Email: ind_vc@rediffmail.com

#913e / Mobile: 9425244075

Promoted to Senior Scientist w.e.f. 26/06/2017

wRferT By, A= well § WRUGIR Jded
LEESERCEEE

Conservation agriculture, weed
management in different crops and water
management

Si. AT B8RS, Amfre (v wifee)
Dr. Yogita Gharde, Scientist (Agril. Statistics)
$9a / Email: yogitagharde@gmail.com
Hiq1gel / Mobile: 8226072727

HHA—EGRATAR FEATATT AT i

Modelling on crop weed association

Sf. feardr =Y, dsife (@a fasm)
Dr. Dibakar Ghosh, Scientist (Agronomy)

g$9a / Email: dghoshagro@gmail.com
HiaT1gel / Mobile: 8989190213

wRUaaR RRf@T &R fafrs woal o
TRUTIR TeeT
Weed ecology and weed management in
different crops
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dsfId & A1 / Scientist Name faeryard / Specializations

ey 3aif¥ih HAEE Ud WRUGAR Sid
fasr

Plant Genetic Resources and Weed Biology

SI. gAY g, daifie

(af¥fe aeafa &R ureu rgaiflie dHre)
Dr. Subhash Chander, Scientist

(Economic Botany & Plant Genetic Resources)
$9« / Email: singhariya43@gmail.com
#arse / Mobile: 08871877162

gofl. dd9 H3R., Isnfre
(ga=3 Fifyar vad wrfaa)

Er. Chethan C.R., Scientist

(Farm Machinery and Power)

g9 / Email: chethan704@gmail.com
#9185 / Mobile: 9800105776

U&rs AABIGR, GRWd Wl Td wvfe
HfYy

C)

Farm mechanization, precision farming,

and conservation agriculture

Si. yaR us faga=re, dsnfe
(®fY 9 yrenfire)

Dr. Pawar Deepak Vishwanath, Scientist
(Agril. Biotechnology)

$9« / Email: pawardvl@gmail.com
#qTge / Mobile: 9650361632

Newly joined on 08/10/2018

HY i drenre
Agril. Biotechnology

R

]

19.2 A®H-NPI a7 / Technical Staff

A AR, IURAR | -9 T Tia! AADRI A B R &5, THB! ARB

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

2 FdU ee -9, 9B THa! ATBIRI o TP, a9 &5, Tp-TaT NfAB

Sh. Sandeep Dhagat | T-9, Chief Technical Officer Sh. S.K. Bose T-5, Technical Officer

A gDHY BAR Hee | -6, NS Tl MBI o geteam faeadHt | -5, daa R

Sh. Mukesh K. Bhatt | T-6, Sr. Technical Officer Sh. G. Vishwakarma | T-5, Technical Officer
Superannuate on 31-07-2018 Jr g — A5 TSR AR

MNP T WIH | S—6, IS ThAIDBT BT Sh. K K. Tiwari T-5, Technical Officer

Sh. V.K.S. Meshram | T-6, Sr. Technical Officer St Faber Hom -5, dBTDT B

AT Sl TR, SR A—6, INT dhIP! ABR Sh. Mukesh Meena | T-5, Technical Officer

Sh. G.R. Dongre T-6, Sr. Technical Officer o 31Ty UTe Rig -5 THaT AfHY

o tH. 0. foarR E—6, IS qHATD! AfTHN Sh. Ajay Pal Singh | T-5, Technical Officer

Sh. M.P. Tiwari T-6, Sr. Technical Officer s m\]ﬁ SRS E—4, AP FEAD (Saex ATeladh)
Superannuate on 30-09-2018 Sh. Bhagunte Prasad | T-4, Technical Assistant (Tractor Driver)

IR IR AR &6, AR THDT INfABR s YT STfRaT E—4, ARAID! AERID (A8 dATelD)

Sh. O.N. Tiwari T-6, Sr. Technical Officer Sh. Premlal Dahiya | T-4, Technical Assistant (Driver)

o @ 6, AR TH-ID! JAfTBRT i faeflu |rg. E—4, AP HEID (AT <TeAD)

Sh. Pankaj Shukla T-6, Sr. Technical Officer Sh. Dilip Sahu T-4, Technical Assistant (Driver)

A TH. 5. IR -6, ARG THNDI D A T < -4, TN TETIS (ATE Teta)

Sh. SK. Parey T-6, Sr. Technical Officer Sh. Sabasteen Das | T-4, Technical Assistant (Driver)

o ST, W -6, IR TH-TD! TGN At sfa S -3, THATD! AR

Sh. J.N. Sen T-6, Sr. Technical Officer Smt. Iti Rathi T-3, Technical Assistant

3N g4 fAsm -6, IS TH-Td! ATTHRI CIE IR ARCEIN -1, veH HERD

Sh. Basant Mishra

T-6, Sr. Technical Officer

Sh. V.S. Raikwar

T-1, Field Assistant
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19.3  YIMafI® a9 / Administrative Staff
2 Yolld FAR T4l | TR SRRy 7 FAST I [RESERED
Sh. Sujeet Kumar Verma | Administrative Officer Sh. Manoj Gupta PA
2 IR, BT WERG UATE AfHr 1 i< Mk re | HITAI TED
Sh. R. Hadge Assistant Administrative Officer Sh. T. Lakhera Assistant
2l TAUE. 2SS HERIS faed Td orar SAferprdy o i SR PRI AERID
Sh. M.S. Hedau Asstt. Finance and Account Officer Sh. Beni Prasad Uriya | Assistant
sl feft et ot afera s IR SIfdaR s forfis
Smt. Nidhi Sharma PS to Director Sh. Francis Xavier Sr. Clerk
19.4 I eSS HHANI / Skilled Supporting Staff
5 IR Rig 3 THR AT BT Y TosfetTel
Sh. Veer Singh Sh. Shankar Lal Koshta Sh. Gajjulal
A1 RIS, TS s oI arfea o TR Pler
Sh. Raju Prasad Sh. ].P. Dahiya Sh. Gangaram
ol SR waTe A Hg 2 Y JiefeTel IoTeb
Sh. Jagoli Prasad Sh. Madan Sharma Sh. Santlal Rajak
st s R 3N Rra FaR gat ol 7gw ucd
Sh. Jagat Singh Sh. Shiv Kumar Patel Sh. Mahendra Patel
7 BICATd Aed N iR faeaeHt 3 ATy FAR
Sh. Chhoteylal Yadav Sh. Jethuram Viswakarma Sh. Santosh Kumar
ot arfer emt A f¥at AR fard At e gt
Sh. Anil Sharma Sh. Ashwani Tiwari Sh. Nemichand Kurmi
s e Rig 5N PRI FQ D #ff A a5
Sh. Naresh Singh Sh. Suresh Chand Rajak Sh. Mohan Lal Dubey

19.5 uausy (Fgfea), gei=fa, wrmAiarer uq
Aarfghiy

19.5 Joining, Promotion, Transfer and

q Superannuation
gy (Fryfe) Joining
° ST UgR U fazaTer 7 faqid 08—10-2018 @ ° Dr. Pawar Deepak Vishwanath joined Directorate as

J=e (R qRICHFIES) & g W FHeenad H
ISYEU fdhaT |

° A 3fad TS 7 fRAid 31—12—2018 BT dhTd!
HerD (E1-3) B Ue WX fHeelerd A Ueugy fdar |

ggr=fa

o I wrr AifeR, e dEfSE (@rdfe IRE) @
Ig IR f&A1d 11—12-2012 9 |

o Sl fITw R AR, IR Isne (Gw fag) &
Ug TR fa11d 26—06—2017 A |

o & WU e, T ThAId] ANBRI (1—9) & U
R f&1d 05—11—2017 A |

TRATHTAYOT

o S Y AR, YU AAITD (AT BIRIDI) BT
WIFIART  fald  29-06—2018 I WI.H.37U.
—\RART I, U4 ST ALRIH, HRATS 3 gaTl |

Qarfrgh

Scientist (Agril. Biotechnology) on 08-10-2018.

° Smt. Iti Rathi joined Directorate as Technical
Assistant (T-3) on 31-12-2018.
Promotion

[ Dr. Shobha Sondhia (Organic Chemistry) was
promoted to Pr. Scientist w.e.f. 11-12-2012.

° Dr. Vijay Kumar Choudhary (Agronomy) was
promoted to Sr. Scientist w.e.f. 26-06-2017.

° Mr. Sandeep Dhagat was promoted to Chief
Technical Officer (T-9) w.e.f. 05-11-2017.

Transfer

° Dr. Bhumesh Kumar, Pr. Scientist (Plant Physiology)
was transferred to ICAR-Indian Institute of Wheat
and Barley Research, Karnal on 29-06-2018.

Superannuation
¢ o0 TP, (G-6) wa ’ Mr. M.K. Bhatt, Sr. Technical Officer (T-6) retired
. [ J I. K. att, or. lechnica 1cer -0) retirea on
f&=Tie 31—07—2018 BT HaTf+1g< gV | 31072018,
o AN UAW far), IS dd-dl BRI (1—6) U o  Mr.MP. Tiwari,Sr. Technical Officer (T-6) retired
- I. A7 11wari, or. 1echnica 1cer (1-0) retred on
9 feies 30—09—2018 BT RaT(+g< g | 30099018,
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WEATHER REPORT

SEAR DI SRy Bl ATUR ®I W [IU—
Iwipieddi & w0 # aiffagd far war g | gt il 4
Igd T 3R Wil # 98 ovs Bl 2 | e W S B
SR 3TferdH dTaHT 38—44 &3 Afewas d& & &,
Safh FaY 3US HEM [SHRR—SaR] H *[AqH A9 5
el Afcaas | <= g smar 2 (R 20.1) | STTagR &1
JfRTd aut 1395 fel € g & erfdraier (90%) awf
SRR & QIR Il € | 99 2018 H, ol A auf
®Had 1150 FR7. g3 ofl, Safd @t a1fies aredavor 1456
(arferaT 20.1) 21|

Ty 2018 &1 IuT fUel 51 auf &F RTT H 21% HH
off 3R faaRor Sifvf¥ed o | qel arffe aui &1 90% A
31feres =R HEH, ST A RiarR & iR g8 oft | S, I,
T iR IR & SR a=ATd & a1 &1 = 6, 16,
19 AR 6 o1 | S IR RdaR &1 AP 991 51 AT DI
3T aut &7 HHET: Hae 68 3R 50% oY | TI AR, 3T
D ARG 99T 51 99 @ AT I9T 3 26% 37D off | I
geeld Sorarg uRged & dsd A aul Rerfd
gorfar 8 | RTad Beraey, I & BH & BRI &1 Bl
B BT JHAT IS TSI AT | STefdry uRad el iR
WRIET ®T A T, BHAT DT UGTAR BT FHIAT BT 2 |
I WY F B B a1 AR Feres § uRade & HRoT
TgeT UHTd 81T © | STdfds, STUuel T ST 8§ I Ul
wfcrefierar # uRade & HROT ST 2 | g4 B 31fArHad v
SIAGH T HH: JeTs 3R TdaR & HAeHl & SR bl
TS| T 7EH @A) & SR 3ia IfEaH SiR
IATH AU el 56—72 AR 24—51% ofY | A8 SIa<!
H 31frepa Siad QTP gU 8.95 ©C 3IR T # afid
=JATH U 1.13 HUCT | AIGA Gl 3MHS SLTA.B AL,
TIYR &1 AIFH Heell Jereret | U {5 T |

The climate of Jabalpur is broadly classified as sub-
tropical, characterized by very hot summers and cold
winters. Maximum temperature ranges from 38-44 °C
during April to June, while the coldest months are
December-January when the minimum temperature often
goes below 5 °C (Figure 20.1). The average annual rainfall is
1395 mm, most (90%) of which is received during June-
September. In the year 2018, total annual rainfall was only
1150 mm, while the total annual evaporation was 1456 mm
(Table 20.1).

The rainfall of 2018 was 21% lower than the
average of last 51 years and distribution was erratic. More
than 90% of total annual rainfall received within four
months i.e. June to September. The number of rainy days
was 6,16,19 and 6 during June, July, August and September,
respectively. The monthly rainfall of June and September
was only 68 and 50% respectively of the 51 years average
rainfall of this month. On the other hand, the monthly
rainfall of August was 26% higher than the 51 year average.
It shows the erratic rainfall pattern under changing climatic
scenario. As a result, the rice crop was suffered due to
scarcity of water. Climate change impacts the crop yields
both directly and indirectly. Direct effects are mainly due to
change in crop duration and fertilization. Whereas, the
indirect effect are largely due to changes in water
availability, altered insect, diseases and weed dynamics.
The maximum and minimum wind speed was observed
during the months of July and November, respectively. The
mean maximum relative humidity during hot months
(April-June) ranged from 56-72% and mean minimum
relative humidity was 24-51%. The mean maximum daily
sunshine of 8.95 hr was in January and mean minimum of
1.13 hr in August. Weather data was obtained from adjacent

meteorological observatory of JNKVYV, Jabalpur.
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AIfADT 20.1: a9 2018 B IR TIAYR H ARTD AT AlHaH R JATH T4, BT DI h, U, qul, IredepRor AR
T & f&=1 a1 = |

Table 20.1: Monthly mean maximum and minimum humidity, wind speed, sunshine, rainfall, evaporation and no. of
rainy days atJabalpur during 2018

Humidity (%) Wind . Rainfall (mm) . No. of
Month —_— Sun shine Petane Evaporation ety
v
] q-g h
Maximum | Minimum (kmy/hr) (hr/day) (51 years) 2018 (mm) days
January 87.0 28.4 2.65 8.95 20.1 0.0 73 0
February 87.1 28.4 2.68 8.85 24.0 0.0 64 0
March 69.2 24.9 3.37 8.00 18.9 33.8 144 2
April 5515 23.8 4.65 8.46 44 0.0 190 0
May 46.5 27.7 5.87 8.09 10.3 32 259 1
June 71.8 50.7 7.35 4.85 177.6 56.3 212 6
July 91.6 78.2 6.79 1.83 402.9 365.2 96 16
August 93.6 84.1 6.11 1.13 463.1 585.8 77 19
September 92.1 73.1 583 583 209.4 105.6 99 6
October 86.4 54.8 2.99 8.79 39.6 0.0 111 0
November 84.4 33.2 2.28 8.15 11.3 0.0 73 0
December 80.8 36.0 2.43 6.24 13.1 0.0 59 0
Total - - - 78.58 1395 1150 1456 50
[ Rain fall === Maximum temperature === Minimum temperature
45 1 r 700
600
QG 500 _
b g
v
§ ~ 400 B
3
2 .
g ~ 300 ‘5
v
= &~
- 200
- 100
0

o 20.1: @ 2018 & TR STaeTgR H AR fIHTH TR YaH S ATIHT AR Gl AT IuT BT ol o |

Figure 20.1: Mean monthly maximum and minimum temperature, and total monthly rainfall at Jabalpur, during 2018
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APPENDIX -1

Results-Framework Document (RFD)

IFATT 2 YW Iqa¥d, Uhadl Hbdd AR d&ed H yrerffadr
Section 2 Inter set priorities among Key Objectives, Success Indicators and Targets

b SECRp| R Eap Ahedl Gddd | SHIS | AR A / ATUGS HA Target/ Criteria Value
SL Objectives Weight Actions Success Indicators Unit | Weight S q9gd 3BT g9 I
Excellent 3BT Good Fair Poor
Very Good
100% 90% 80% 70% 60%
1. | T BRUTAR 69 WRYGAR Yee | Bl & g el
yder Yaet o gerTaif T [EEAGERERIE
faera BT TRUTAR G
Development of Evaluating weed | {pof
i eed management Efficient weed No. 45 24 21 19 17 15
management practices TP
pacszSs package of practices
for field crops
evaluated
ANTEE @ Al | A
AR Ry A
o & fore
[EEARNIRCREREIN
EEEERCaT]
Efficient weed No. 5 8 7 6 5 4
management
package of practices
for horticultural
crops and non-
arable lands
evaluated
IRATERT H faft=1 Rerfel & | w=am
MG BT | ApARN Sarsi
SiEl BT HeTh
Monitoring Herbicide residues No. 10 66 60 54 48 42
herbicides in assessed in different
environment situations
2. | HI TRUTIR 20 drenfier &1 EARIE] |q=r
EEEEECASERR] BRI OIETT / U, .
SIRTRSAT 3R AT K}
DT oI
Creation of Transfer of On-farm research No. 10 225 205 185 145 105
awareness & technology trials/ FLDs
knowledge in respect conducted
to improved weed
management
SIS Be B | A=
AR AT
AR faa=or
Zygogramma beetle No. 4 55000 50000 45000 40000 35000
mass multiplied and
supplied
THARSL Ud | Ufieror o S
& T | SIS
HRD & capacity Trainings organized | No. 6 83 75 68 61 54
building
3. |gpEHE/YaEd | 5 9 T 6 9 | hlRa oMY oxg | G
P Bl
af¥arai
M o’F BT
Yh1RIT
Publication/ Publication of the | Research articles No. 3 10 8 7 6 5
Documentation research articles published
in the journals
having the NAAS
rating of 6.0 and
above

g 168

I
ICAR




uRRrE -1
APPENDIK - 1

AReAT B
i Rare 1
NFHI R UDR
(2017—18)
Timely
publication of the
Institute Annual
Report (2016-
2017)

BT A
Raré

Annual Report
published

Date

01.07.2018

07.07.2018

14.07.2018

21.07.2018

TSRS ARATE
e

Fiscal resource
management

SR BT TS
Ao fAfer Bt
SUANT

Utilization of
released plan
fund

SYITT & T
arorr fAfer

Plan fund utilized

%

98

96

94

92

JR.UG.SI. JoTTel
Ealccican]
CEA

Efficient Functioning
of the RFD System

SrgATE &g
TIC RIS,
BT THT W

RGBT

Timely
submission of
Draft RFD for
Approval

NHI WX

TR

On-time submission

Date

15.15.2018

16.05.2018

17.05.2018

20.05.2018

IRTEI. &
gRomd &1 JHI
9 g
2017—2018
Timely
submission of
Results for 2016-
2017

HI WX

Ersnicaul

On-time submission

Date

01.05.2018

02.05.2018

05.05.2018

06.05.2018

aReRfar / famT
JqdT HATTT B
Sar fadRor #

KGN

Enhanced
Transparency /
Improved Service
delivery of

Ministry / Department

oRIeT ¥ XfeT

Rating from
Independent
Audit of
implementation
of Citizens’ /
Clients” Charter
(CCO)

yfaaganet @&
prafaT o 3l

Degree of
implementation of
commitments in
ccc

%

100

95

90

85

U&ET JOTell &
BRI B
XA o
e

Independent
Audit of
implementation
of Grievance
Redress
Management

Sl 3R TH &L
B BT AHAT
o1 fel

Degree of success in
implementing GRM

%

100

95

920

85

ENISIREIRSCIN

Administrative
Reforms

(GRM) system
SNIER]
SECEIED
RO & AT
BISEcicacicy
forr
EIRIEEIcIica)
SERD

Update
organizational
strategy to align

with revised
priorities

Date

Date

01.11.2018

02.11.2018

03.11.2018

04.11.2018

% BRI
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aiftfe uftaed - 2018-19
Annual Report - 2018-19

HISATHD
ROTAIfT BT
RNIIE]
yrerfiddren &
TS ATeTHet

Implementation % of . % 1 100 90 80 70 60
of agreed Implementation

milestones of
approved
Mitigating
Strategies for
Reduction of
potential risk of
corruption (MSC)
TS TH.3A. Y% Ttz
90018 o
3TH RGN
AT T
T % 2 100 95 90 85 80

Implementation % of implementation
of agreed

milestones for
1SO 9001

FarAE & o | % drafE
TR B
AT BT
P

Implementation | % of implementation % 2 100 90 80 70 60
of milestones of
approved
Innovation
Action Plans
(IAPs)

IANT 3 Hhedl ADdP bl g deg,
Section3 Trend Values of the Success Indicators

B, S i Ahadl Hodd §®I§  |2015-16| 2016—17 | 2017—18 | 2018—19 | 2018—19
S. No. Objectives Actions Success Indicators Unit @ foe @ foru @» fag @ fou @» fag
aqRafae | arafae | arafae aféra CEGIEG
1 e e S Hed
Actual Actual Actual Targeted Projected
Value Value for Value for Value for Value for
for FY FY 2016-17 | FY 2017-18 | FY 201819 | FY 2018-19
2015-16
1. R WRUTAR WRITAR Jaer Uit | el @ forg faafid gare T
EEEERCac ol BT q—THT WRIAAR Yae Tabot
ABTE 21 22 23 24 24
Development of Evaluating weed Efficient weed management No.
efficient weed management practices | package of practices for field
management crops evaluated
packages ) ]
ETET @ BRI AR <=
R-fY A 9 @ fog
ERRF 7 7 8 8 8
Efficient weed management No.

package of practices for
horticultural crops and non-
arable lands evaluated

ARl A el | fafe Rerfordl # ety Sei
& o ey .
63 64 66 66 66
Monitoring herbicides | Herbicide residues assessed in No.
in environment different situations
2, R WRUTAR e o1 g | Y e werer / thaa s T
yaeT & e A
SIFTG&AT 3R & 430 460 254 225 225
EF[ 1
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Creation of Transfer of technology | On-farm research trials/ FLDs No.
awareness & conducted
knowledge in )
respect to SITGIITAT B BT A Ksrel
improved weed At 3R faawor
management No. 45000 47500 90100 55000 55000
Zygogramma beetle mass
multiplied and supplied
TE. 3R, Sl 3R TRIETT HT SRITeTA e
& fror
HRD & capacity Trainings organized No. 76 81 91 83 83
building
3. B / Tl A ST 6 T AWH | BRI 2T Esread
@1 ufFareit # w
oI BT JHIE
Publication/Docu Publication of the Research articles published No. 5 6 12 10 10
mentation research articles in the
journals having the
NAAS rating of 6.0
and above
WA @1 aNS TR afies Rure et
RAIE BT T TR
20.06.2015 | 01.07.2016 01.07.2017 01.07.2018 01.07.2019
Timely publication of | Annual Report published Date
the Institute Annual
Report
4. ISR AR | SR BT T8 A | ST BT TS ATSTAT (=i
e A &1 SuEnT
Fiscal resource Utilization of released | Plan fund utilized % 100 99.77 100 98 100
management plan fund
5. IR, T, . A TG ST T TR fyae Eyicd
YOIl Bl G2 3R, U%. . BT THT
@ ug UK 12.05.2015 | 01.04.2016 11.05.2017 15.05.2018 15.05.2019
Efficient Timely submission of | On-time submission Date
Functioning of the | Draft RFD for
RFD System Approval
IR, TP, €. RO | T R e feie
PT EHE W Y 21.04.2016 | 08.04.2017 | 28.042017 | 01.05.2019 01.05.2020
Timely submission of | On-time submission Date
Results for RFD
6. IR/ T | AFReE /UTed ek | wfiagdsit & et
Sl AT B | B BRI ) s | TIRD /TES X PTRR
W faaRor § QR | o oem gRi <
Enhanced m Degree of implementation of % 100 100 100 100 100
Transparency / Rating from . commitments in CCC
Improved Service Independent Audit of
delivery of implementation of
Ministry/ Citizens’ / Clients’
Department Charter (CCC)
Rrerra fraror S TR U7 AT B Bl
oISl TR @ | A BT ¥R
SeRERCICING]
Independent Audit of Degree of success in % 100 100 100 100 100
implementation of implementing GRM
Grievance Redress
Management (GRM)
system
. P R o~ . = - -
RO & AT ATere
T B ford Terfiamaait
01.11.2015 | 01.11.2016 01.11.2017 01.11.2018 01.11.2019
‘bl Id
Administrative Update organizational | Date Date
Reforms strategy to align with
revised priorities
JEAR & [T % BT
SR BT P B % 100 100 100 100 100
@ forg woR @) T
ORI PT BT
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Implementation of
agreed milestones of
approved Mitigating
Strategies for

% of Implementation

Reduction of potential
risk of corruption
(MSC)
SRS TR @ | o) grpegfeeert
9001 T BIA<IT
Implementation of % of implementation % 100 100 100 100 100
agreed milestones for
1SO 9001
AR & foldl TAR | 9 spreyiear
B IS T
PRI
Implementation of % of implementation % 100 100 100 100 100
milestones of
approved Innovation
Action Plans (IAPs)
AT 4 (31) gRavil
Section 4 (a) Acronyms
. qfkquff faaxor
SL. Acronyms Description
1. Qe . e offgd A
FLD Front-line demonstration
2. | SIS SIveRe difn dre R
DWR Directorate of Weed Research
3 TIIREL. AT RART Sdawe
HRD Human Resource Development
4 TS Ty T, siics i Ao
WM Integrated Weed Management
5. vars AR L sifer sfeam difses doae
AICRP All India Coordinated Research Project

AT 4 (§) yEaTfad 91y ugha 3R Ahardr Ghdal &1 gR¥TT 3R faavor

Section4 (b) Description and definition of success indicators and proposed measurement methodology

Efficient weed
management package of
practices for horticultural
crops and non-arable land
evaluated

The management practices that
control weed effectively, increase
productivity and provide additional
economic benefit, over the traditional
weed control methods will be
identified as 'efficient weed
management practices' and
recommended by DWR

Evaluating various weed control measures
involving chemical, mechanical, cultural
methods and bioagents for horticultural
crops and non-arable lands

Estimating reduction of crop
loss

ED Bl Hoad feraxor aRwTST H1q feapoft
SL. Success Indicator Description Definition Measurement General
Comments
1. | wadl & fou efha | wadl @ fog smafie, doerd iR | TRaRe el @ Jorm # R vermst & | ued # TN & S
[ WITAR Y @ | T A I TRUqaR gdue gl | Tl ERudar ydue &R sifaRed snffe | v @
Efficient weed management | Evaluating various weed control | The management practices that controlweed | By conducting experiments
package of practices for | measures involving chemical, | effectively, increase productivity and | infield
field crops evaluated mechanical and cultural methods for | provide additional economic benefit, over
field crops the traditional weed control methods will be
identified as 'efficient weed management
practices' and recommended by DWSR
2. | gart @ Boa SR AR | oo 99 vernsl o e e | anTar & wadl R R oY A 4 | B ScATeddr B B BT
oY arg 9 & oy | S aRuRe vereit @1 gerr # wrdl | forg I, deard <R Aifye Ay @ | stider
eI TRUGIR gdu | WRUGAR FEu iR AfaRed ofife | wRUqaR veee gl a7 Jeaid
@ Y T YT BT |

I
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3. | fafr= Refosl 3 srerel | fafd Scures wonferal A | uged enearel @ sTgad AT & Sfibels | Uerd iR ofd & WA & Ha,
qeA(HH ure # ge svEfed STe
Herbicide residues | Evaluating dissipation patterns of | Assessment of unutilized amounts of | By analyzing soil, water and
assessed in different | herbicides in different production | applied herbicides and degradation | plant samples from field and
situations systems products in soil, water and plant in different | laboratory experiments
production systems
4l amfy wta udernr/ | aiféRued dr ¥ fearl @ wa ¥ | egd vrsll & Yb o el @ wdl 4 | o wig aderor / uh v,
Th.Yel ST, AT TRUGIR Yaers HeImii b1 | g Ealiiee)
On-farm research trials/ Evaluating recommended package of | Demonstration of recommended package of | Number of farm research
FLDs conducted practices for weed control in farmer’s | practices and experimental results on | trials/FLDsconducted
fields in a participatory mode farmer’s fields
5. STSTIITAT BT A9 | qrjjgste &1 Fedlltqded ok | TSI IC (&1 Bel & JH4r ugar | el
IRART | guy=rTHat @7 faRor TTORETN & YE Bl eTaT Tl & |
Zygogramma beetle mass | Multiplying the bioagents at DWSR | Zygogramma is an insect having the ability | Number
multiplied and supplied and supply to end-users to control parthenium weed without harming
the crop plants
6 | fmerer o1 smare 9dl, feR—famel ok Ueri[ X7 | WRUGAR Ude B A weai @ Yol & | fRefor, TR, SiRRadhdr
TRUTAR T BT S T SRAT | ™l & STANTSdT 3R fdeRe! 1 o/eTa | erfsmar &1 feeme gr
BRI SIRISERGLIIS I
e, fpar ud Sen
FHI AT o D |

Trainings organized Imparting knowledge on weed
management through lectures,
visuals, demonstrations and

discussions

Educating the end-user and stakeholders
about the benefit of recommended package of
practices for managing weeds

Trainings, workshops,
awareness programmes, etc.
will be organized by DWR
involving state officials,
scientists, industry
personnel and farmers

IFATT 5 3= famnl 4 faery y<=i= 31 snavdsdr — i el

Section 5 Specific performance requirements from other departments that are critical for delivering agreed results

Location Type State Organization Organization Relevant Success | What is your | Justification for Please quantify What happens
Type Name Indicator requirement | this requirement | your requirement if your
from this from this requirement is
organization organization not met
Nil Nil Nil Nil Nil Nil Nil Nil Nil
ITHNT 6 WA /HAT &1 Afafafery &1 yvma / aRom
Section 6 Outcome/ Impact of activities of Organization/ Ministry
5. AT BT fr=faRaa fawmn / w3merar Ahadl Ghdd SHIS | 2013—14 | 2014—15 | 201516 | 2016—17 | 2017—18
gHTq / gfkemH ® A1 URIH B gHTfaT
o @ fay §gaa w9 @
Rreer
S. Outcome/ impact Jointly responsible for Success Indicator(s) Unit 2013- 2014- 2015- 2016- 2017-
No. influencing this outcome / 2014 2015 2016 2017 2018
impact with the following
department (s) / ministry(ies)
1. I TRUGIR U§e | SIS 3R, 3R A= Iodi | el # S+1d SRR Jaee | & /3.
TIATC S 3 AT # Rerd Tomg MMyl TRUTER | & T4 4 A a1 sifaRed
yded  @El  gRT ueRid | onfie ant
WROTAR  YEEd el @
Ruret w amenRa wwga versit
@ IT P 3ffeer
Profitability due to | Impact assessment reported is | Additional economic benefit | Rs./ha 11,000 11,500 12,000 12,500 13,500
adoption of improved | based on IWM packages/ | to farmer over existing weed
weed management | technologies demonstrated by | management practices in field
technologies DWR  and its AICRP-Weed | crops
Management centers located in
different states
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JAR. Uh. I (2017—18) & Hed H U<z oA Ruld
Performance Evaluation Report in respect of RFD 2017-2018

. w&d (90%) &9 AT ATH
& /UGS oA et @b A Suaferat
) Target / Criteria Value 2 Performance % SuafeEr B BROT
P ggRwE AR Ean] Aholdl Ghdd | IBIE | WX w & —
s it X . . S | agd el a3 @R g [ < wor]| 33e @ Percent Reasons for
No. Objective(s) | Weight Action(s) Success Indicator(s) Unit | Weight o hont are@r | Good | Fair | Poor s Raw | Weighted achiev?ments shortfal}s or
100% | Very | 80% 70% | 60% E | Score| Score against excessive
Good & Target values achievements,
90% of 90% Col. if applicable
(R 60 |TRUTAR wal @ forg Rifezs 100 HfcRIeT
ERUAIN PECERERIC EEZNE EAE] <l&g 9T
T Yot BT qIIHT | TRUGIR YderT Yot IRA B
a1 fasbr LRIN]
Development of Evaluating Efficient weed No. 45 23 20 18 16 14 23 100 45.0 110 food T o)
efficient weed weed management package of Yrenfier &
management management practices for field crops T A
packages practices evaluated 90—100% T
U bl B Sicl R
alle AR ft 2 AU
uf @ Ry R e @ =
TRYAIR Fae Yabot 9gd BICT &
Efficient weed No. 5 8 7 6 5 4 8 100 5.0 115
management package of oifepT 7@
practices for yfierd &
horticultural crops and qrer § TP
non-arable lands S i
evaluated 2
qrarawer § | faf Rerfet # S
NiEE NP I NIES NIRCER LG
St HeAid Efforts
Monitoring Herbicide residues No. 10 66 60 54 48 42 66 100 10 114 were
herbicides in assessed in different d
environment situations made to
2. |gEa 20 |WrEnfreR w1 |G Y e /.| Her achieve
TRUTAR BRATROT Ta. €. 100% of
¥ @ Transfer of On-farm research No. 10 220 200 180 140 100 254 115 11.5 110 the target.
£ technology trials/ FLDs In terms
SR F B conducted of techno-
Creation of ST e B - logy the
awareness & . 4 difference
knowledge in A A fTD between
respect to 3R faRo o,
improved 90-100%
weed Zygogramma beetle No. 4 50000 | 45000 | 40000 | 35000 | 30000 | 90100 | 180 7.21 127.0 target
management mass g\ultiplied and criteria
supplied .
value is
TAIMRSL. Td | uf3reror &1 mare= Esrcu very
& v small, but
HRD & capacity | Trainings organized No. 6 82 75 68 61 54 91 111 6.66 200 -
building it amount
3 |werEE/ 5 |7 (ST 6 g |y g < to a high
ToraT fF By figure in
CiEcacik terms of
<y @ P No. 3 7 6 5 4 3 12 | 11 5.14 121 percen-
LEZN tage
Publication/ Publication® Research articles
Documentation NAAS rating > 6 | published
A B g1 arfie Rae | e
arfife Rare
PT FHT WX 2 30/06/ | 02/07/ | 04/07/| 07/07/ | 09/07/ | 01/07/ 95 1.9 -
o 2017 | 2017 | 2017 | 2017 | 2017 | 2017
(2015—16)
Annual Report **{ Annual Report published | Date
4. |t 2 oM A TE (ST & g giern %
SEICERCER] Arerr ey a1 | e
Fiscal resource Utilization of Plan fund utilized % 2 98 96 94 92 90 99 102 2.04 -
management released plan
fund )
5. | ARUB.S. 3 | omgART &g | 9w W faed ERicd
ot BT RIHC 3R, 2 15/05/ | 16/05/ | 17/05/ | 20/05/ | 21/05/ | 11/05/ 100 2 =
PBRIeT D ﬁ Th. Skl 2017 2017 2017 2017 2017 2017
ggfc I R
[RECE
(2017—18)
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5 | Efficient O] Timely On-time submission Date
functioning of submission of
RFD system Draft RFD for
2017-18 for
approval
IR, TP. S | T W Faed fesie
& R BT
SR
forere
Timely On-time submission Date 1 01/05/ | 02/05/ | 05/05/ | 06/05/ | 07/05/ | 8/04/ 100 1 -
submission of 2018 2018 2018 2018 2018 2018
Results for
2016-17

6 | ureffar/ 3 IR® /e | ufcragaren &
T aterar P AR Pt @ f$il
HATT B PR B
e faaRor AEcERSICl
TRVET Degree of
Enhanced Independent implementation of % 2 100 95 920 85 80 100 100 2 =
Transparency Audit of CCC @ | commitments in CCC
/ Improved
Service Rreprad St 3R T
delivery of AR Yot | B @1 FAherdr dr
Wity Tt @ | Rl

Departnest T o % 1 100 | o5 | 0 85 | 80 | 100 | 100 1 =
et
Independent Degree of success in
Audit of GRM # | implementing GRM

7. | WS 7 |ufeE feie ESicy
qER TSAHD
ROTIT
SREIERE!
A B o’
EIRIECIS)
BT IIdT
Administrative Update Date Date 2 01/11/ | 02/11/ | 03/11/ | 04/11/| 05/11/ | 1/11/ | 100 2
Reforms organizational 2017 | 2017 2017 2017 | 2017 | 2018
strategy to
align with
revised
priorities
LR & | % e
e
SiReH &1
PH I B
ferg Squa
NTSHIHD
DT
SIERE
EIRIECNIS]
q:\, grer % 1 100 90 80 70 60 100 100 1 -

NIGEG

Implementation | % of implementation
of agreed
milestones of
approved
mitigating
strategies for
reduction of
potential risk of
corruption
(MSQ).

ERUIEGH % BTATRIT
TR el
& d8d 3TTs.
TR 9001 % 2 100 95 %0 85 80 100 | 100 2 -
Eg)
Implementation | % of implementation
of agreed
milestones for
15O 9001

TR & | % I

&7 PrafaaT % 2 100 | 90 80 70 60 | 100 | 100 2 -
Implementation | % of implementation
of milestones of
approved IAP

bl HHT BT 107.0 Total Composite Score 107.0

<oll: 31fa St Rating: Excellent
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UeIfid Ve WaeIhIeHIey

e sfear srenfEaes Rad wotae
Tiihedr Alest Hste e

UEPRIC I3RS

ool SaTelroll Uelldbe R¥ad
gIeye

faxa wiideara gHarier

RGN SRICYe BIR A3 YRMET
FHorgeM Tfidear Rieed

A d TiideeRe giraRicl

dgdl TR S Rl gweicge

IRt TR R gRamn giieeare
RIEEINE

HARETT BR 3—RARS 37 Tfider
Ao SHITTT M Tiideavd SollfaRaT
HfAda smRio fears

Wl Wgw Rerd g=eleye

g IR 3fToTe FARAE o wifldear
3R AT

Hae el

Iz el Red g=<iege

T SMTER VAT

feurdiic o Tiideard Red Us U@
T TR AR
feurdHie e qraTca AT

fedrees sifariior

Sma RO< oS Sadudic SRfArs e
STIRTERE h YIRis—Fves Rad
IRRAT WSS g
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et gfrafid

IRRIERE 3% drs R

GSTTeRTa <2 HfY faemdis
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TSl ol SihRIg=AT

T TR BIATSRINTRIGS SRaH—<
BN Ufdes

Mfde geom daq IHERI o vhider
TUS SaTelToN

AT PESUTH!

A forfdas s

TR TRATRITSS

eI Reacs

Acronyms
AAS :
AAU - Anand :
AAU -Jorhat
ADF

AICRP

AKMU

APX

ATARI

BAU
BISA
CAFT
CAS
CAU
CAZRI
CCSHAU

CeRA
CIAE
CICR
COD
CRRI
CSAUAT

CT

CTRI
DAA
DBSKKV
DARE
DAS
DAT
DBT

DO
DRDO
DRMR
DSR

DST

DU
DWR

Dr. PDKV
Dr. RPCAU
EC

EUE
FACE

FP
GBPUAT

GC
GLC
GPX
GR
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Atomic Absorption Spectrophotometer
Anand Agricultural University

Assam Agricultural University

Acid Detergent Fiber

All India Coordinated Research Project
Agriculture Knowledge Management Unit
Ascorbate Peroxidase

Agricultural Technology Application Research
Institute

Birsa Agricultural University
Borlaug Institute for South Asia
Centre of Advanced Faculty Training
Conservation Agriculture System
Central Agricultural University
Central Arid Zone Research Institute

Choudhary Charan Singh Haryana Agricultural
University

Consortium for e-Resources in Agriculture
Central Institute of Agricultural Engineering
Central Institute for Cotton Research
Chemical Oxygen Demand

Central Rice Research Institute

Chandra Shekher Azad University of Agriculture
and Technology

Conventional Tillage

Central Tobacco Research Institute

Days After Application

Dr. Bala Saheb Konkan Krishi Vidhyapeeth
Department of Agricultural Research and Education
Days After Sowing

Days After Transplanting

Department of Biotechnology

Dissolved Oxygen

Defense Research and Development Organization
Directorate of Rapeseed-Mustard Research
Direct-Seeded Rice

Department of Science and Technology

Delhi University

Directorate of Weed Research

Dr. Panjabrao Deshmukh Krishi Vidyapeeth

Dr. Rajendra Prasad Central Agricultural University
Electrical Conductivity

Energy Use Efficiency

Free Air CO, Enrichment

Farmers Practice

Govind Ballabh Pant University of Agriculture and
Technology

Gas Chromatography
Gas Liquid Chromatography
Glutathione Peroxidase

Glutathione Reductase
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HPLC
HRD
HW
IARI
IASRI

ICAR
ICRISAT

IFFCO
IGFRI
IGKV

IIOR

1SS

1JjSC

IMC

IRC

IRGA
ISWS
ITMU
WM
INKVV
JNU

KAU
KMAS
KVK

LAN
LC-MS/MS

LD

LV
MAU
MGMG
MHV
MLV
MPBT
MPUAT

MRL
NAIP
NAARM

NASF
NASC
NBAIR

NBSS & LUP

NDF
NDUAT

NDVSU
NGO
NIPHM
NPK
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High Performance Liquid Chromatography
Human Resource Development

Hand Weeding

Indian Agricultural Research Institute

Indian Agricultural Statistics Research
Institute

Indian Council of Agricultural Research

International Crops Research Institute for the
Semi-Arid Tropics

Indian Farmers Fertiliser Cooperative Limited
Indian Grassland and Fodder Research Institute
Indira Gandhi Krishi Vishwavidyalaya
Indian Institute of Oilseeds Research

Indian Institute of Soil Science

Institute Joint Staff Council

Institute Management Committee

Institute Research Council

Infrared Gas Analyzer

Indian Society of Weed Science

Institute Technology Mission Unit

Integrated Weed Management

Jawaharlal Nehru Krishi Vishwa Vidyalaya
Jawaharlal Nehru University

Kerala Agricultural University

Kisan Mobile Advisory Services

Krishi Vigyan Kendra

Local Area Network

Liquid Chromatography-Mass Spectroscopy/ Mass
Spectroscopy

Lethal Dose

Low Volume

Marathwada Agricultural University
Mera Gaon Mera Gaurav

Medium High Volume

Medium Low Volume

Madhya Pradesh Biotechnology

Maharana Pratap University of Agriculture and
Technology

Maximum Residue Limits
National Agricultural Innovation Project

National Academy of Agricultural Research
Management

National Agricultural Science Fund
National Agricultural Science Complex
National Bureau of Agricultural Insect Resources

National Bureau of Soil Survey and Land Use
Planning

Neutral Detergent Fiber

Narendra Dev University of Agriculture and
Technology

Nanaji Deshmukh Veterinary Science University
Non-Governmental Organization
National Institute of Plant Health Management

Nitrogen, Phosphorous, Potash

o
5
2



aiftfe uftaed - 2018-19

Annual Report - 2018-19
TH.3TR.UH TR REAN Aiorie NRM
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Natural Resource Management

Organic Carbon

Output Energy

On Farm Research

Open Top Chamber

Orissa University of Agriculture and Technology
Punjab Agricultural University

Polyacrylamide Gel Electrophorasis

Polymerase Chain Reaction

Pre-emergence

Professor Jayashankar Telangana State Agricultural
University

Priority Setting, Monitoring and Evaluation
Post-emergence

Quinquennial Review Team

Research Advisory Committee

Rajasthan Agricultural University

Research Complex for Eastern Region

Rani Durgavati Vishwavidyalaya

Results Framework Document

Ready Mix

Rajmata Vijayaraje Sindia Krishi Vishwavidyalaya
Society for Advancement of Human and Nature
Sodium Adsorption Ratio

State Agricultural University

Standard Deviation

Standard Error of Mean

Sher-e-Kashmir University of Agricultural Sciences
and Technology

Superoxide Dismutase

System of Rice Intensification
Simple Sequence Repeats

Tamil Nadu Agricultural University
Transplanted Rice

Tamil Nadu Rice Research Institute
University of Agricultural Sciences
Ultra Fast Liquid Chromatography
Ultra Low Volume

Vishwa Bharati

Weeks after sowing

Weed control efficiency

Wettable powder

Zero Tillage
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Glimpses of Cultural Event in ISWS Golden Jubilee International Conference organized at Directorate

1sWs Bumsie:

Imeraanonst con 4
Weeds and Society: Chal

and Oppertundios

\
Indian Socicty of Weed Science
Indian Council of Agricultural Rescarch
ICAR - Directorate af Weed Research,




