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Ulkeh a1
PREFACE

AT EAE gRT a9 2023 BT “IrAiSA
9N AT 9 ST far 2| favd @ o dva
TS (371 31) IcUTeHd | 15 ufrerd @ MrEfieR & A1
R 3RO T © | AR S H 3Fdh YBR & YYD TSI
PY WA P S B | AT 57 Bl Bl NI ISR
BB B 2 RIfh WAB AIGH B! Bl B D BRI 58
YRUTARI BT BT FIRAT BT & T 399 STe- |
15—83% b Bl HHI B Il = | focd wadl & A1
AT UG MBS RATI] B HH TN & HROT
S Bl H U G $ ERUGARI BT GGG b IR
AR 2| 9HIAU. TRUIAR ae™  eemery,
SEAYR, AT AR FAMIT WRUTAR TG JHET
IRATSHT Dl & AT FAABR I 3T arell Bl d
UhIhd TRUTAR JG&I Th=ih] & [dhTH TR LT DR
3BT 2 | o7 399 Bcll § eRUddRI §RT 817 dTell 81+ bl
BH BRD DT USTIR | TSI DI ST D |

ALHATY.  TRUGAR AL FQeney,
WRUAIR Fde & AT ugegell W agfawl fafdat gwr
AT vd srgerel] STgReT gRT BRI Theile! BT a2l
DI A7 HY IRRIfS a3l # JIR SR Fxar 2
T B b | g1 39 feened @ 34 df a1 Rafe (a
2022) BT IR Bl Y T &1 8T & | RO F=eqr o
HEayul SUdierl gd Tfafafdri o1 wEifed faar mam 2
9y & IR Faenerd gR1 WRfe HiY gonferdl 3 e,
ERUTAR  Y§e Tl BT [dPbN, HHe—TRUTAR
qREIRSHAT Yd AT FHATRiear R STardry giRaci &r
UHTd, STl ERYAIR Aifed =T &1 Sifdd R0, 1,
AT UG AR H AThTel ARSI BT JHTd, AThTei
YT BT GNE0, RIS & HH Wdlel SUBRUN TG
BTN AT & fedhia T3 o fdbr, WRUTAR] &
SUIRT, WHiTH Wil § ERYTIR &g, foam & @d o
USRI Ud ERUTAR Jae UelRTidal o1 Jedie 3 IR
faRiy gt fear w8 |

¥ 2022 & IR QAT BT AP URYS
BT &1 gfified Rt eIy S AT gRRBR”
Tq “orer TR faemeff 2= ufer g R” 9 Fawn
T, TAT IRAIT BV JJHI IRYS & Rl AT Bl

The year 2023 has been declared as the
'International Year of Millets' by the United Nations. India is
the global leader in production of millets (Shree Anna) with
a share of around 15% of the world total production. A
variety of millets are grown in India. But the average
productivity of these crops is very low due to heavy
infestation of complex weed flora especially during rainy
season resulting in yield reduction by 15-83%. The
management of grassy weeds in millets is very difficult due
to crop mimicry and non-availability of selective herbicides.
Efforts are being made by the ICAR-Directorate of Weed
Research, Jabalpur and its coordinating centres to develop
integrated weed management technologies to reduce crop
losses due to weeds and increase the productivity and
production of millets.

The ICAR-Directorate of Weed Research
undertakes strategic and adaptive research on various
aspects of weed management in a multi-disciplinary mode,
and disseminates the developed technologies in diverse
agro-ecological regions of the country benefitting the end
users. I am happy to present the 34" Annual Report of the
Directorate for the year 2022, highlighting the major
research achievements and activities. During the period,
major emphasis has been given on development of
sustainable weed management technologies in conservation
agriculture-based cropping systems, effect of climate
change on crop-weed interactions and efficacy of herbicides,
biocontrol of Salvinia in water bodies, evaluation of
herbicide-tolerance in rice, maize and soybean, herbicide
residue estimation, design and development of low-cost
weeding tools and sprayers, weed utilization, weed
management in natural farming, on-farm research and
demonstration of improved weed management
technologies and their impact assessment.

During the period under report, the Directorate
received two prestigious ICAR awards namely Rajarshi
Tandon Rajbhasha Award and Ganesh Shankar Vidyarthi Hindi
Magzine Award, and ranked 37" position among all the ICAR



o # 37 91 = Ut b | ufddfed srafsr § sy

ST 45 MY U3, 10 YD AL, 03 fbelld, 02 TbTeb]
JoifeT Td 35 SABIUA Tl 3ol YehIRId by Y |
FYPI Td 3= feduTEd! & @t @a 12 ufierer HridmH
AT 65 A Gk USRF BRIHA! BT ATATST (AT 3T |
BHR BT, dRIICH [BAM &9, A1 MG AT JIRG Td
I ST SUATSIT BRIHHAT & ATEgH | el 1020
Bl o1 arrfaa fear Tar| v aguiy Hidgd vU
g4 dd” BT W RAHN fHar T | TRUGIR JFHTH &
SRR BT 3R AfA® fAIge a3 & forg Faeerd 7 faf=
TS & AT S0 TR BweR fh 7 |

§ Sf. Bretrad 7', gd |9, SR U4 Ae1as,
IHAFURTE vd of. feHiy ured, wlHyE, ST Tl
fepanfad &1 # S gRT fad M FARAR ArfeeiF ue
A & foy Bifde g=yare <dr g1 Sl Ta®. @,
SUHEINQR®, UIPpiid FAME Uded, S GIARI
RGN, d FETId Helawrd (AR s, Y arfe! v
STy uRece) Ud S ISaR {8, FerRie AT e
(T fagm, Sy o) v Sterary uRad+) grT e
YIcATE, 9rieei= Ud |9ele & foru S+ ey SR e
HRAT 8 | A & |1 d=ThT Td SRBIRAT Bl STd
g INTeE & fog # Sa wxieen oxar g1 9 39
UM & fo Auesd E9 & T+ Al Bl 9818 adl
2| 931 favar 2 1% I8 yaree 9 RAOuR®! & @Rudar
TeE He R SHET Bl /1T ATSTHT 91 H SRR g
BT |

gl

(St.va. fas)
IRERIED

I SEAYR
e : 01 S, 2023

institutes. A total number of 45 research papers, 10 book
chapters, 03 books, 02 technical bulletins and 35
popular/technical articles were published during 2022. For
the benefit of farmers and other stakeholders, 12 training
programmes and 65 Front Line Demonstrations & On-Farm
Trials have been conducted. A total of 1020 nos. of farmers
were benefitted under different programmes such as
Farmers FIRST, Biotech KISAN Hub, Mera Gaon Mera
Gaurav and SCSP. A Multilanguage mobile app 'HerbCal'
was also developed. The Directorate has also signed MoUs
with different organizations to widen the scope of weed
research.

I profusely thank Dr. Trilochan Mohapatra former
Secretary, DARE & Director General, ICAR and Dr
Himanshu Pathak, Secretary, DARE and Director General,
ICAR for their constant guidance and support in executing
the mandate of the Institute. The encouragement, guidance
and support provided by Dr. S. K. Chaudhari, DDG (NRM),
Dr. S. Bhaskar, former ADG, (A,AF&CC) and Dr Rajbir
Singh, ADG (A,AF&CC) are duly acknowledged. All the
scientists and officials deserve appreciation for providing
their invaluable inputs. I congratulate the entire team for
bringing out this publication. I am sure that this report
would be useful to the diverse stakeholders for planning
future research programmes on weed management in India.

s

(J.S. Mishra)
Director

Place : Jabalpur
Date : 01 June, 2023



3TThHTUTERT

Contents

oh./Sl.  TawA/Particular ‘!'H /Page no.

YTekeh 1
Preface

faforee Tmer i-viii

Executive Summary

YT 1-6
Introduction
Taferer waet yomferai § Tt TRuaaR Ueier o fore Tutifes srdem 7-41

Strategicresearch for sustainable weed managementin diversified cropping
systems

FAHT U daeTd ST TR oh dad WIUaa Sitel [T 3N Thel-@iudai 42-54
e

Weed biology and crop-weed interference under present and changing climate
scenario

GG S+ @Rl ohl Hedioh , @A ohl SUART TS 3TohTHah fae it @Xuaari  55-60
EICRE
Weed risk assessment, utilization and management of alien invasive weeds

ISV, S THATIAT 3T ITHA SUTHT Rt GO T 61-73

Environmental impact of herbicides, toxic chemicals and mitigation measures

TR Y& & qehrtTehal ohl THT TS 36k ATHISTeh- 3TTTeeh TS ol godlehT 74-90

Dissemination and socio-economic impact of weed management technologies

red faeaifea uRersEr 91-103
Externally Funded Project

AehIlehl ATaTuT 104-110
Transfer of Technology

yfSteruT we erwar fafor 111-120

Training and Capacity Building



h./Sl. fa9=/Particular

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

wferat i wgwThrET

Linkages and Collaboration

&=t TS e
farenet srdaT wEewn
Students' Research Programme

YT TS T

Awards and Recognitions

YhATT

Publications

STTHLT hIEehAl eht PRI 3 wHrar

Monitoring and Review of Research Programmes

RIIhUL ahT TS

Events Organised

a ;_\lo’ ::\ﬁ ﬁo’ éﬁ ao, E 'r\lo’ > ﬁ& ﬁoaﬁT i 3ﬁ:ﬁ: ﬁ a
Participation in Meetings, Seminars, Webinars, Conference,
Symposium and Workshops

IRae WRATT Hf- UAaR e e THTT URETSHT Rt |RieT

Executive Summary of All India Coordinated Research Project on
Weed Management

fafyrse smiger

Distinguished Visitors

EItiey

Personnel

Hraw e

Weather Report

R 1

Appendix-1 Acronyms

-, > . > >
s e e @ @ oo e

L 2

Y.4H./Page no.

121-122

123-126

127-128

129-131

132-139

140-142

143-146

147-161

162-170

171

172-174

175-176

177-178



STp3ToTU-eg3Tel for

<

ICAR-DWR

arf¥® gfddee 2022
ANNUAL REPORT 2022

fafere Arist
Executive Summary

2022 & SR MR & &0 Ui A |erg #
T '

HIGIFTT
ICAR

AT ¥ I WRUYAR FF0T 3R di5 SUS 2g
YSifRernferd 675 UM SURTT BATRITHIT 100 UTH /' B.
BT YANT 37T YT AT | 19 & 9 &l IeTdR 6.0
T /8. S 1 (eT8 @ 30 A 918, Pl difereii=
TR, 3R 2 IR e e & SUER
RIS TRdl A ERUTIRT B 3T we
3R ST 95T SUST U1 H_- H HaH o |

SIfdd T # TRUTIR & FHIR B HF B @ oIy
TdATS & 20 a7 a1 1 T8, 3IR Bt ARy Aeg
6 cT1/8) & IWI 1 MEE gas & 20 Q7 9@
931 ¥ 30 & UR YTl o, Sidfeh a1 faTs (20 3fR 40
o W), &R 1 Tif3® s (20 f&9) & 918 1 81
e (40 faF) 60 fom1 R g9 & | STadH M
IO 2.15 T / TICAR, BH HAR X (20 IHT) IURT
1 T8 & T8d U &1 7S |

BGH D BIA H I A Qd TAN B S arel
IMhRl  HIGSTT 200 U1, ULMSIA 750 9T,
YSifRenferd 675 UT. 3R ATRNTFARIGT 150UT. /8. B
SR WUfdS®Y 75 U1./8. S99 & U @
TART 3 2 161 SUST U1 B 1% | U aeb §
IUST H BHI 40.5% Y |

g1 BT 28 Iz IUST G+l dlell PHelAR, 12 TSl
TS 3MR 12 FHx P! DI WRUTAR wferwasf el
% foIg Jeaid B Tm o1 | 52 SH@ITSHl | 3 11
SHEATSHl DI AN & RIS B [T AT AT B |
ERYAIR [RIF0T GeABID, TS SUS, A DD,
37afe), STHRUT H Yeh WU 3R THTR HLATUT BT &R B
3TRIR TR T+ fpam 7ar 2 |

AET D1 0 | 9 AHI TERTS | AN §HTIaAI3T Bl
@ Gl 4151l BT 25 W 32% SGHd ol (AT TAT| 20 &
a7 & 91a AT BT A8 TexTs 3 A 5% fHRT &
2T T | §1HIFAIST BIGTIT =1 FTUART oS H
gars @ 50 39 91% 6478 ISl /Ul BT IATGA DR
B ear fdErg & | graifh, A= ERuqar o
faftraf & dea sHST 4157 STUTEH &HdT 2443 & 5997
o7/ diey oY |

The salient achievements of the Directorate during 2022 are
summarized below:

In ajwain, pendimethalin 675g fb fenoxaprop 100 g/ha
was good in achieving weed control and seed yield.
Among non-chemical methods, application of rice
straw mulch @ 6.0 t/ha fb 1 Mechanical Weeding (MW)
30 DAS, black polythene mulch and 2 MW were best in
controlling weeds and producing higher seed yield.

In organic finger millet, stale seedbed fb 1 HW 20 DAS
and crop residue mulch @ 6 t/ha fb THW 20 DAS were
effective in reducing the weed dry weight at 30 DAS
while at 60 DAS, two HW (20 & 40 DAS) and
mechanical weeding 20 DAS fb1 HW 40 DAS were most
effective. The highest grain yield of 2.15 t/ha was
obtained under reduced spacing (20 cm) fb THW 20
DAS.

In safflower, higher seed yield was obtained from
application of pre-emergence herbicides metribuzin
200 g, atrazine 750 g, pendimethalin 675 g and
oxyfluorfen 150 g/ha followed by propaquizafop 75
g/ha as post-emergence. Yield reduction in unweeded
checkwas40.5%.

28 high yielding cultivars, 12 breeding lines and 12
hybrid varieties altogether 52 germplasms of rice were
evaluated for weed competitiveness traits under two
weed management treatments. Out of 52 germplasms,
11 germplasms have been selected for further
replicated trial. Selection has been made on the basis of
weed control index, grain yield, harvest index,
duration, uniformity in germination and rate of
photosynthesis.

Total emergence of 25 to 32% of the total seeds of
Echinochloa colona placed at 0 to 9 cm soil depth was
recorded. 3 to 5% emergence of weed seedlings from
greater depths of soil was recorded beyond 20" day.
Echinochloa colona has shown the potential to produce
6478 seeds/plant at 50 DAS in weedy check plot.
However, its seed production capacity varied from
2443 to 5997 seeds/plant depending upon the weed
management practices adopted under dry direct-
seeded rice.



STp3ToTU-eg3Tel for

<

ICAR-DWR

HIGIFTT
ICAR

fosiforer fa=4T & 3idRl T JAfAHTH I§HT 1 3R 2
I AT BT TERIE | ol fhar ar or &R A &
Uofes & URUTRG®Y 3 I41 ) &1 Tevrs 9 AfafRks
STHROT B3N | fhoifores 14T & Wil BT SUANT PR
WR B IHRI H A 5 W 8.8% &l ARV H B AT Bl
JERAT AP Ugd Y, Bleilich, Sid ISl DI Bl A
Rreprer AT SR FaE $1 A WR @1 AT d9 /e
SR H  45% Tl DI 3T b Ugd Y | Bl Bl
SUIANT TR W AGRI BT F8 Jare (3 9 5) # RS
far a1, Safd 51l &1 ST B H UH YdTg
KBgd AT I |

Rarg 2g url &1 1 aTel WIE H 0T o1 H a1
AMM SRR W TAT €19 B Al gars F 15 fbar
URh el GdTd, oI 9T, 18, 34 Ud 7 H S0 & #ead
3 RIaTE B R 30—40% T BT g2d Tl 3ffSdhaH
IS U S |

o7 BI G gaTTs H 40 fhell / IR B IS &R B
AT YSTATFAR + UTSRTSITAeHRIRI 615 T/ TICTR
(3hRUT Qd) & U ATSEAIDIY + UATRIGAT 135
M/ BIIR (43TS & 20 R 91€) BT 30 A Sea
3FTST IS 3R ATHETIS U s |

I BHA—STd—Holl  SATGHhdl 3R JITdRUY
ReRAT e &_ & oIy a8 /T —HT 3R
A/ FT—HT ®Had Yomferdl # ARefor Hfy
yonferal & d8d HAfbd ERUGAR Y€ ugfo
[CEASNCIRIES

gTalerd FaTg JAT &I gare | el dex JcaHe
el F97 Pex | ERUAARI B JHIEl T | R
2 T, PHrIeE B &Har # 200—-300% B IfE T
3R gRETATT B BfSTAT BB B B TS| THD
3TCITAT, S 83—84% I 95 ree! fRTS qerar off 3iR
S 984 — 1051 BUY &1 URATAT T 2MfHet o |

SIEYAR §RT fABRIT SATehTe SR Jometl Bl
g1 B B H TR [Ba1 11 | I8 ARl feda
ddb-Ih] B SRER WRAGIR BT FRIBET oxar g, 4.5
fofi /ger @ gRaEre A ¥ T 105.8
Mex /2deIR B Okl 9aTdl 2| T8 14 9 2% B
TRt T Al g1 2 |

JTT MBI ATIIANT & 7Y Sreey3R 7 U A
BRR fABRIT fHar € | BrRIR &I &5 e7FaT 0.72 9 0.96
TICIR / EeT off 3R 39 Farferd - & U dad 2
Ffh— ©el /BFCIR B JaUhdl 8idl & | sad
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Maximum emergence of weed seedlings of Physalis
minima was recorded from 1 and 2 cm soil depths and
turning of soil resulted in additional emergence from 3
cm soil depths. 5 to 8.8% of total weed seedlings
reached to flowering stage in two phases when fruits of
Physalis minima were used, however, 45% of total weed
seedlings reached to flowering stage when seeds were
extracted from fruits and placed on surface soil. Several
flushes of weed seedlings (3 to 5) were recorded when
fruits were used, whereas single flush was recorded
when seeds were used, however, turning of soil led to
another flush of the weed.

In the water scare area adoption of irrigation at hairline
cracks in transplanted rice and 15 kPa in dry seeded rice
and drip irrigation in chickpea, wheat, blackgram and
greengram along with weed management practices
provided higher yield with 30-40% saving of irrigation
water.

Adopting 40 kg/ha seed rate of rice along with
pretilachlor + pyrazosulfuron 615 g/ha followed by
cyhalofop + penoxsulam 135 g/ha under DSR
provided higher grain yield and net returns.

Developed integrated weed management practices for
conservation agriculture systems in rice-
wheat/chickpea-greengram and maize-
wheat/chickpea-greengram cropping systems for
obtaining higher crop-water-energy productivity and
environmental sustainability.

Inbrush cutter with rotary cutter attachment, the weeds
were effectively controlled through which operational
field capacity was increased by 200-300% through
which the operational drudgery was reduced
drastically over manually operated weeders. Further, it
had very good weeding efficiency of 83-84% with the
operational costs of Rs. 984 - 1051 /ha.

The DWR developed herbicide application system was
demonstrated inrice crop. It controlled the weeds on par
with existing spraying techniques, had been saving
around 105.8 liter/ha of spray liquid at operational
speed of 4.5 km/h. It was also saving an operational
costof1.4t02%.

The DWR developed cost effective sprayer for effective
herbicide application. It can be afforded by all
categories of farmers. The sprayer registered field
capacity of 0.72 to 0.96 ha/h and it required only 2 man-
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PreARdl b e & fou Baa o R &
FTAR ITAT—IHT HaTs A [FSHE B B Ffaem
BT T N & |

U |1 QT HR—URHAT § BRI B H HeH U e
1T drex BT FET fBA1 17 3R a9 & B H
aRReor fopar Tar | By #ed s @ goie T1fa
geor WR fsTell &) @ud siik @afy wx #ewgel w3
gAIfId §Q | T I 3i9d Ul 2.1 €4 /7 U8 I8 i
BT U T 3R WRUAAR T4M@ & dael IR FHIad
TR g8 |

STl &9 & AR iR Hdeeie Sawdl & ufraf
 TUAU UGTTgH IOy o 71T | SiTedY &9 &
SHOIITIRR IMHATN-UORIT 3R Haeaeiel Stawal
T SHOIATIRR &1 fAfr= 7191 IU=TlRa &= | Tuavy
TrgH Tfafafdr yfad &1 g3 |

TSREN & FARMARE SHAM & 3ehH [aTelyor |
UdT = & fdh 39+ 151,912 911 &1 Uah fafdre agyw
ARET 8 | FARIRE SIFE | 132 SiF &l UTUg,
ORI 70 ITEF—PIIT S, 36 SITRTAY S 31k 04
JRIARYAY S A B | BISaloicd aRomH |
Tar @rell fh ToRE iR o sroieed Mide Hefad
goTfa 2 |

g Bl B IURKN ¥ o o<l Bl a1y A
LAdBIDI W Afdgd 7¥E U, fIRY w0 | g
AYATOT B &R WRUGAR Geb FaRAT BT ol H
50—65% A BH &I 15 | 37 URITTPHIgSH B -l | &.
P17 BT TTa 31ferds ST 1T |

T RIFBIZS AR g Bic=T & RaaTs MmN ot
FAIHTRAT @ & TG & Ted <8 S | AThAT
TATEHIRGT # 59 <0 9§ g9 & a1y fafer AuEs|,
AET STt AR SR fRreell ReRar gEais e
BIM®HRS JHTT AT 1T 3R 3feTh: SUST H B TS |

ASHIT giforArml @ SURRR H o STRS,
THUHRNS 3R ol FARIbS AT I/ ITGY BIfda!
UG B W B Ted HH IR TAT | G b Refa
el dAERel H ASEHET Gl el b

AT WROUTAR 9 ST |

STI=IT GICATBRGH @ ol H g @Il o
SuRf & 91 & arg fafea Aues TR w9 |
gqIfaa 8Y o | STIRAT UIgadRegd & AW §
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h/ha to operate. It also had spray application height
adjustment system according to crop condition in order
toapply different pesticides.

A two rows inter row battery operated electric weeder
was fabricated and tested in the chickpea crop. Electric
Power and Sound Pressure Level were changed
significantly at different levels of rotational speed of
triangular mild steel blades. Average yield of chickpea
was obtained 2.1 t/ha and was unaffected by the
differentlevels of blade speed and weed load.

The ALS enzyme bioassay from the leaves of resistant
and susceptible biotypes of jungle rice (Echinochloa
colona) was carried out. It was observed that the ALS
enzyme activity was not affected by applying different
doses of imazethapyr in E. colona-resistant and
susceptible biotypes.

Sequence analysis of the Parthenium hysterophorus
chloroplast genome showed that it has a typical
quadripartite structure of 151,912 bp. The chloroplast
genome harbored 132 unique genes, including 70
protein-coding genes, 36 tRNA genes, and 04 rRNA
genes. The phylogenetic results showed that that P.
hysterophorus is the sister of the closely related species P.
argentatum.

Echinochloa colona interference had an adverse effect on
leaf gaseous exchange indices especially the rate of
photosynthesis was significantly reduced by 65.50 % in
comparison to weed-free control. The effect of E. colona
was more compared to Alternanthera paronychioides.

The efficacy of herbicide was delayed under drought
stress against A. paronychioides and E. colona. This delay
in herbicide efficacy certainly showed a detrimental
effect on crop-weed interaction, rice physiological traits
like gaseous exchange parameters, relative water
content and membrane stability index etc. and
ultimately resulted in yield reduction.

Weed interference altered the physiological parameters
like RWC, MSI and total chlorophyll content and was
found to be lowered under drought. Medicago
polymorpha will become a major problematic weed in a
water scarcity environment.

Gaseous exchange parameters in greengram were
severely affected in the presence of E. colona
in comparison to Trianthema portulacastrum. The
E. colona showed a detrimental impact on yield and
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FIGTT T BT IS AR Il ARy WR M dRe
T e |

TSITCIAfadRoT disfeiT & fory Ui WRUdIR yoirfaal

SN 3TeevAeNT ONIforv], BolNT dTg-N, BIgullordd

A9 STCIFAI3IT FIIH~TRT AR FTeTaT GV FaINT BT
RNLER |

v wffere 3R 1. fAfr & faaRr & wed #, AREn
AOEE IR |9 T HEN BT SMdHad e
AEaYUl B | YA FR aTel BRS © | ETedifh, o

AEY & Al |, e 3 HEM & =[AqH dIgHe &
AT HIRFH! ATIHT FETYO! UTT 1T |

qiIsy & Sy URgedl d, 9RT 4 U @erw 3iR
. ATgTY & SUYh &1 & RIdge Bl 3 B, STafds
o1, fAfEr e &3 H wiae ¥ AR 81 BT HHIa @ |

I B Tl SR Yo H, USHATTTT & AaeIT hagr:
<0.01 AISHIM /U™, @f&dad raey AT 0.1
Al afr feram) o v | 90 feAT oik wers &
T WR, SIS, ATfFasTHg iR SHGIURR &
J1G9IY 0.001 ATSHIUTH / TTH A < UTY 7T |

8 iR areme & 9 @ Giva § gRads AgcagE
YTIT T |

I B Wd 1 BE H USHenfem, SHORIURR,
TIYTfFISITh T 1R SITASIA 6T 8% g% HHT: 15.
40, 9.289, 9.19 31} 8.728 &= U 7137 |

GITROT & AT (e, O, die, STt GaTTdt, Ao,
T, S11fR) ¥ 34 SMHIRRT & a2yl &7 Yds A1 Il
T & ol Ueh 9 3faeY UeTii—UATH / UHOH fafey
fawfia @ 78, fSgaT eHEArRN uar S o
<0.01 ¥ 0.001 HIZHTUTH / ITH IR AT 2 |

garg & 70 a7 U FANSAHIY + HEHAHIRIT &
SR 7 J@wY 9 yulelidey (R—ugondl
g ReRiaxvn) SiEmvfei &1 | & gaiad
far, ok @ & Ao ufbva fhar iR
PBIETH—SIIHR (55—61%) H 3MME HHI A A 1 g 7retr
DI 3BT Sl § Hrad—am R Al EHRS g91q
usr|

T, T8 AR T & ASSRBIRR H G Sidl THaR
IR Ufdhoq fohamsii & faweor | gedoldl dvamr
MHARN—URET deera ury g |
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yield attributes of greengram in contrast to T.
portulacastrum.

Species distribution modelling was done for five weed
species viz. Alternanthera sessilis, Phalaris minor, Physalis
minima, Leptochloa chinensis and Malva parviflora under
climate change scenarios.

Temperature seasonality and maximum temperature
of the warmest month were found to affect the
distribution of A. sessilis and P. minima significantly.
However, in case of P. minor, temperature seasonality
along with minimum temperature of coldest month
found to be significant.

Under future climatic scenarios, A. sessilis and P. minor
are projected to shrink their suitable areas in India
unlike P. minima, which is expected to expand its range
infuture.

In chickpea grains and straw, pendimethalin residues
were found <0.01 pg/ g, respectively (MRL 0.1 mg/kg).
At 90 days and harvest, topramezone, propaquizafop
and imazethapyr residues were found below 0.001

ng/ g

Change in pH of the soil and pond water was found
non-significant.

Half-life of pendimethalin, imazethapyr,
propaquizafop and topramezone in chickpea field soil
was found 15.40, 9.289, 9.19 and 8.728 days,
respectively.

A multi residue LC-MS/MS method was developed for
simultaneous detection of 34 herbicide residues in
environmental samples (soil, water, plants, grain,
straw, fishes, water, etc. with the detection limit of
below <0.01t00.001 pg/g.

The application of clodinafop + metsulfuron mainly
affected the Azotobacter population at 70 DAS, and also
showed negative effects on the C-cycling in the soil as
evidenced by reduced cellulase activity and MBC (55-
61%).

The microbial community and enzyme activities
analysis revealed herbicide-induced shifts in microbial
composition in rice, wheat and chickpea rhizosphere.
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URURS TS B Jal H YI—gdrg H Afd u1g
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9 PEM WU W AT uel (IRME AT, 1000
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T D wWR Bl 15 fedAl @ iR 100
HAISSHTIT / &iIex | &F IR a1 St 6 @rer ofR 3y
TS (TWhTSIT) ERT SITRIRTT AT & AR a8 &
o Sug B |

e faf=r WRudaR gl § W s
cfewiferar § galfar pRwT 4 grsfger afcRyerner
B JT H Iod SUARIHD Gerdl uriy 747 |

I Uoie Ryefd afeat wel Riat & Raxfaan
g B A8, g9aTe! Td AR RTell dolaee A I
qeEl § BleT & 13 AeM & Wik [ TWRE A
wrfeaf=r areiver o1 i3 farar |

ATl FlciveT | TFIfAd B<ivrTg @ g it 3R
g NIl & @uURar Ma & TAeRl;  HERTS &
TefeRIel STl § 81 T g 3R <ol drelld,
FeqR fotel § SEIFRT 3 8k Melevs dree H
RyefdTr wrfea BIST TAT| Bl & 8—9 HelH &

IR IRITTSIE @l STTaTeT 3reel aRE W ¥R 81 1% |
g H HedewrRE frsd @ wan w fAgr §

SIS SV, TehallsT BIhe], TRTS BiEhe ol 3R

RUST TSITSAl TR BIS Ufcidel TTd e T |

gb H [ErRds |ifesd & W 9 9ar H
qIghIfade] IRHRT $a- UR dls Y99 el fawT,
olfch e Yobells hIRthe ol UR Ufdrel I9Td U |

HReT0T B & q8d g (el gars)—TE—HT 3R &=
(el gars)—a—T wEA uell & fofg &= H
IETATFARHIRTSITAGHRIA 615 UM /2FCIR & dI]
frOmRId® AIfsTd 25 U /BaeIR 3R $Hd d1a1
BT ¥ eTs, ' # FAlfSATh U+ aer == 60-+4
YH/TRIXR & q5 1 8T 9 5, o9 #
YSIfHenfer+ SHORITURR 1.00 fHUT / TaIR HaTT 1
BT ¥ f1a18, &R i # USifenferd 678 W / gaca”
P 91 1 BT I IS BT SUIR WRUTIR & e
3R 31fdrp SUST B foTg SRRER o |
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The microbial diversity as evaluated by Shanon-weiner
index and total PLFA were higher in ZT compared to
CTinwheatand chickpea.

Weed based phytoremediation system (Typha latifolia -
Eichhornia crassipes — Hydrilla verticillata) successfully
reduced arsenic (As) content from artificially
contaminated water (initial concentration, 1000 pg/L)
and reduced its level below 100 pg/L (Arsenic
concentration in water reduced by 94%) within 15 days
of hydraulic retention period, which is suitable for
irrigation as recommended by Food and Agriculture
Organization (FAO).

Among the various weed species concerned Typha
latifolia showed higher remediation efficiency than
Eichhornia crassipes and Hydrilla verticillata.

Bioagent Cyrtobagous salviniae completely controlled
Salvinia molesta in the release sites at Katni district,
namely, the canal of Khirnia village, the ponds adjacent
to collectorate office and Dhanbahi village within 13
months of its release.

Bioagent Cyrtobagous salviniae released in the Salvinia
molesta infested Durg Lake and other water bodies in
Khapria village of Durg district of Chhattisgarh; Hatti
village and Lanzad pond in Gadhchiroli district, and
Junonia Lake and Gohodapeth pond in Chandrapur
district of Maharashtra showed good establishment of
the bioagent within 8-9 months.

Application of metsulfuron methyl to wheat did not
show any adverse effect on dehydrogenase, alkaline
phosphatase, acid phosphatase and urease activity in
soil.

Application of bispyribac-sodium to DSR showed no
effect on soil microbial biomass carbon content,
however, significantly affected the alkaline
phosphatase activity.

Treatments of pretilachlor+pyrazosulfuron 615 g/ha
PE fb bispyribac-sodium 25 g/ha PoE fb 1 HW in DSR,
clodinafop+metsulfuron 60+4 g/ha PoE fb 1 HW in
wheat, pendimethalin+ imazethapyr 1.00 kg/ha PE fb 1
HW in chickpea, and pendimethalin 678 g/ha PE fb 1
HW in greengram were effective for managing weeds
and higher yields in DSR-wheat-greengram and DSR-
chickpea-greengram cropping systems under CA.
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BEESNRIE

gRaE Hedr B g H o g@ERy H 9™
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STUETTe D o |

g H A= ERudart o1 FRf3d a1 iR Sea suw
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(CNfHe) a5 SRR o |

fOATeare 5.1% ST & Y BiereH (Riorer sfean

yzde fifics) W8 # paiRw  FiEIY ga
FEIANTIT 3R GIATRTT AT TR P
FerI=oT e o |

BT WAl H ATHATRRN & Fe! AT H FFIINT B
SIS RPAR—Bdha  AWEG UH  STHIEGIT—NTRHA
ggTdl dTgel V0 el fpar | g7 YU fed
fafire e # frgaTa 7 Me-Tel Td uT=l @l Jruferd
AT T FId: 0T BT 2 |

Pl va o1 faaeRel & forg 59 orafer # gef 19
Ufreror SrishA! T 75 S—dfdd ugeHl ud wWdl W)
TR fHU Y| BFR B (FoF fham), des
far ga, a7 g A Tikg vd SrfAd Sifa
Su—Aro T o fafie Rimal & d8d @A 850
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Uoligpa fhaml @I WRUGAR Y§ed B 99 W
PRATS B B (1T 15 ST G978 Faof & AeIH
| AT g (RIS Tr8H) HiY U6 TRUGIR Yaed
SNt 3 e Ser € e |
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B WA & forg 500 I <AfH YA R ERUTIRI BT
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Treatments of pendimethalin 500g/ha + atrazine 500
g/ha Tank mix PE fb 1 HW in maize,
clodinafop+metsulfuron 60+4 g/ha PoE fb 1 HW in
wheat, pendimethalin+ imazethapyr1.00kg/haPEfb1
HW in chickpea, and pendimethalin 678 g/ha PE fb 1
HW in greengram were effective for managing weeds
and higher yields in maize-wheat-greengram and
maize-chickpea-greengram cropping systems under
CA.

The formulation 2,4-D sodium salt 80% WP (ADAMA)
1 kg/ha was superior to 2,4-D sodium salt 80% WP
(Market standard) 1 kg/ha in terms of WCI and grain
yield in maize.

The degradation of carfentrazone was relatively lesser
at elevated atmospheric CO, than under ambient
concentration.

The combination of herbicides pyroxasulfone 17.54%
w/w + metribuzin 21.05% w/w SC (pre-mix) was very
much effective for controlling diverse weed flora and
producing higher yield in wheat.

The new formulation of pinoxaden 5.1% EC (Syngenta
India Pvt Itd) provided excellent control on Phalaris
minor, Avena ludoviciana and Polypogon monspeliensis in
wheat.

A user-friendly multi-language mobile app named
'DWR-Herbcal' was developed for application of the
correct amount of herbicide to crop fields. The app
automatically calculates the amount of herbicide and
quantity of water required in a given area for spray.

During the year 2022, a total of 19 training programmes
and 75 Front Line Demonstrations & On-Farm Trails
were conducted for the farmers and other stakeholders.
A total number of 850 farmers were directly benefited
under different programmes such as Farmers FIRST,
Biotech KISAN Hub, Mera Gaon Mera Gaurav and
Scheduled Caste Sub-Plan. In addition, 15 no. of Kisan
Mobile Sandesh containing real time agricultural
information and customized knowledge on weed
management technologies were delivered to the
registered farmers for taking timely action to manage
weeds.

A secondary data-based analysis revealed that more
than 50% of the cultivated land for rice, wheat, maize,
and greengram in the Jabalpur agricultural division
used herbicides to control weeds. Moreover, the use of
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yrferefier fsamil 1 et o |

ey 3 JIRAIUTSA, 1ok & 03 Yva.S1 BT,
STGTe AT, STEeTgR & 4 TH.UAHAT 37R 01 GIga 1. BT
3R SMESIDH A, YR & 2 TH.UHRA & BTF B 2022 B
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herbicides resulted in substantial additional profits
when compared to traditional farming practices.

Directorate facilitated visits of 423 farmers including
farm women and agricultural officers of State
Department of Agriculture during the year. During the
visit, farmers and agricultural officers were made
aware about the technologies adopted and displayed at
the farm of the Directorate. They were also provided
with the suitable recommendations on location-specific
weed problems.

Directorate also facilitated the study tour programme
and training of undergraduate students of Sri Ram
College, Jabalpur (70 students), Government Science
College, Jabalpur (71 students), Medi Caps University,
Indore (68 students) and Rani Durgavati
Vishwavidyalaya, Jabalpur (76 students).

Directorate organized a country-wide “Parthenium
Awareness Week (PAW)” campaign from 16-22 August
2022 to make people aware of its ill effects and
management options. Awareness rallies, Parthenium
uprooting, photo exhibitions, workshops, and
distribution of organic insecticides were organized in
06 schools, and 03 villages. This week was celebrated
across the country through 713 Krishi Vigyan Kendras,
AICRP-Weed Management centers, ICAR institutes,
and State Agricultural Universities.

Directorate observed 'Swachhta Pakhwada' during 16-31
December 2022 by conducting various on and off-
campus activities including cleanliness and sanitation
drive, waste to wealth campaign, campaign on cleaning
sewerage and water lines, awareness on recycling of
wastewater, and water harvesting for agriculture/
horticulture purposes etc. Kisan Diwas was also
observed on December 23, 2022 at the Directorate where
progressive farmers were felicitated.

Directorate facilitated 03 Ph.D. students of RVSKYV,
Gwalior; 4 M.Sc. and 01 Ph.D. students of JNKVYV,
Jabalpur and 2 M.Sc. students from IGKV, Raipur to
conduct their thesis work during 2022.
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ICAR-Directorate of Weed Research, Jabalpur received
prestigious the 'Rajarshi Tandon Rajbhasha Award
2020-21' and 'Ganesh Shanker Vidhyarthi Hindi
Magazine Award' for the year 2021 on the occasion of
ICAR's 94" Foundation Day and Awards Ceremony-
2022 held at National Agricultural Science Centre
Complex, New Delhi on 16 July, 2022.

ICAR-Directorate of Weed Research, Jabalpur was
awarded the appreciation letter by Nagar Rajbhasha
Karyanvayan Samiti (NARAKAS) Zone No. 2, Jabalpur
on 16 December, 2022 for official work in Rajbhasha and
its canvassing and dissemination.

Directorate published 47 Research / Review Articles,
16 Book / Book Chapter, 36 Popular Articles, 9
Technical Bulletin/ Information Bulletin / Training
Manual / other publications.
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PESICEI]
Introduction

URAI PV FIHIE IRYE— TWRUJIR AT
fAeeTed MEATeR-SIS<RIR) < & Hae &3l &
AII—ATY IR—BH &3 H W WRUTAR Jaeg uR ey
w0 W PM Fxal ol Fewen A= wsa e
faeafdemeral # #ig[g U 24 3fed 9RdE w\fad
WRUTR Fae e aRATSHT dal (17 Faf aik 7
WIHAT dal)  AgH W A= pi—uRRerid!
yonferdl @& oy wRUqIR meEes denfifeat a9 2
= fRduR®! iR EemHl & gRerr & s
ERYAIR YaEH & ol FEIRTHD HIIFH AR AT 779
#F WrfeRY g W far S @T 2| e gded
JOTTell (RTATH) Bl AR B & RO QST DI
‘JTSTHIAT 9001: 2015° THTIT U U G 2 |

ARG BN I IRYE— WRUTAR AT
FIRemed SaayR, #ed U9l 3 Refd & | SaaiyR Aeaaer
BT A AedYo RITHh 3R ARPIDH MHYU © 3R 3H
I Bl ARG IS (FRBRYT) & w9 A ST
ST 2 | IE TR 37U T R MBI S 78+ Ag e,
AR AM® STl YUTd, WSTHIe H WA &I g,
qfd= <1 THaT SR R Rt # 76 wie R ufomm &
fow uflig & | 9% PR YSR 3iR [aysT ysrisal & $iy
&3 P ST 3T & | ISR IISERT TSI (T 44)
TR 23°13'59.52"" STEITT, 79°58'02.88" TR H WHa! Ag A
412 1. 3918 R R 7 3R TIAYR YeTd T 4 11 foy
TR U9 AT ETS 3T ¥ 28 [l R & | 59 &1 BT STearyg
SWHICIHIY & oI SRId a9l ~1400 ). € | Hed U3l &
FRIATARYT & AR, SIETgR 8%l HegH Plell Ael
(afdrer) & sfeid e € | A8l @¥m A G, |E,
[T, 3RER Ud IS8 AR AT H g, FAT, HeR, TR AR A=,
AT T H HIT 3R IS ST AL |

The Indian Council of Agricultural Research-
Directorate of Weed Research (ICAR-DWR) works
exclusively on weed management in both cropped as well as
non-cropped areas of the country. The Directorate generates
weed management technologies for different agro-
ecosystems through its 24 All India Coordinated Research
Project on Weed Management centres (17 regular and 7
volunteer centres) present in different State Agricultural
Universities. The Directorate is also playing important role
in providing trainings to different stakeholders, giving
consultancy services, performing collaborative
programmes on weed management and conducting
participatory research at farmers' fields under 'Mera Gaon
Mera Gaurav' in two localities, viz. Panagar and Sihora.
Directorate has earned the 'ISO 9001: 2015' certificate by
implementing the Quality Management System (QMS).

The ICAR-Directorate of Weed Research is located at
Jabalpur, Madhya Pradesh. Jabalpur is one of the most
important tourist and cultural attraction of Madhya Pradesh
and also known as the cultural capital (Sanskardhani) of state.
The city is famous for its major tourist attractions such as
Madan Mahal, Dhuandhar Falls, Marble rocks in
Bhedaghat, Holy River Narmada and 76 feet Shiv Statue at
Kachnar City. It falls under the agroclimatic region of the
Kymore plateau and Satpura hills zone. Directorate is
located on the national highway (NH-44) at 23°13'59.52"N
latitude, 79°58'02.88"E longitude and altitude of 412 m
above mean sea level and is 11 km away from Jabalpur
railway station and 28 km away from Dumna airport. The
climate of the region is sub-tropical, with average rainfall of
~1400 mm. Soils are mostly black (Vertisols) and crops
grown are rice, soybean, sugarcane, pigeonpea and
blackgram during Kharif season, and wheat, chickpea, lentil,
peaand mustard in Rabi season.
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fooer dd auf | 39 SR 9 WRUJIR Jee )
Pt faf= sdedl o f fafay waa gonferat #
fCPhTS WRUTAR YL Th-i1dh] BT [AHM; Serdry uReci
P IR § WRUdIR # yRadH, UeeH Ud ERUGARAT
UfoRIETD &THT; Bl 3R TR—Be &3l H THRATHD
YIRUTART BT WIS TG JeeH; JATIROT § WRATIRATIN
3R 3R 3T U Bl FREN, &Rvr 3R A ud
TRUTAR JdG- qhiId BT HYD Yerd IR e TR ud
USRI AT I YNTEl BT qedidhd @ Argd | Sroll
AT 418 2 | TRUGIR U989 &1 ddbiidl dI Td W)
T U UGl P AEIH W IS &3 dP Ugard T
19 3 U 5T 9 9T 39 ddb-idl § fbari &l
B IATEDHAT Td TSI DI S~ g1 3 HeE P 6 |
fafaer et gommell # WRUGAR Y4, fhR®, ATEHD
WROGIR F IO~ WaRl, URoidl  WRUGAR,  STeiid
YRUGIR, HAFH gRddd & HROT WRUGIR TfareiierdT,
TRl UfaRIEHRAT 3R MR BT YJTaRT IR YT
T fRET enfe vl oR EReE AR BRiRA © |
feemerd o oo W W e Y & T Rigrar @
AR ® @R If¥ad WX & WRUGIR Uded & fafi=
UB3I H 3T Y R & [T U Uers Pl '37Tael yers’
P BU H famRad fear g |

far (grafRian)

T HH ART aTell 3R UAfeReT 73 TRUTIR e
da-al @ e grT v & gAifaal & dEd g
fedTe BN iR 3= AHISTD ATl BT AR G |

e (Stea)

YR & ANRGT b Sqb feie, ugiavefig vd
ST ST T AfABI D B B foIU WRUTIR Jeea H
ISP I UG THTPHT TSI HRAT |

JIftQe (A=T)

o fIf= @ uwRRafda &=l & fo e
g fIeRia 1 7 TRUGIR yeed Hafid
ST BRAT |

o TN yonfeRdl # TRUGIR Uegd & folg -icas
ST ¥ = T T UfReT0T UaT T |

o IRUAIR V&g # o @l Rulfore’) srgRiera o
qAT Ueh UIRIETT B b B § H1Y DR |
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freemera &1 yemIee =T feere @ Ut BT 2 |
98 Ugate FHeT qd (FIMRSL), u wReTel AfAfd
MR, e Y& Affa (S.uH), iR Ever
oMy URYE (3ME.MRAY) & ey ufdreror / Rrefor ik IR
Pl & o) URTHET ofdl © | R H 5 W AN, 4
JRINATE ST 3R T U Toi 3T SHIAT 9 PHel
2 S GATS BHEDBTS 3R JHTdT T T&TH R & |

For the past thirty three years, this 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 onlarge 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 the 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 international
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
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.
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TRIMIER, ¥ R, WaehicHer, UUd. Hicy,
FHeaifacHiey, €. 3. 1. gHRgIeR e ¥ ¥ | fgeme™
H gafsed wamremerd € R e vd aRepd
é@ﬁmwcﬁw#ﬁ—@w/ THTE. o3, S,
TN TAI, ST, TRIbAoR, o8 AlsdeR, il
SIARGH e JIe, Tl YeallUE WagHIeR, Agg ol
M-S oR, 3NHHCR, Fifers Bol TRIg T SHhTs,
JRA sﬁqﬁa 4. fIfSed s d9 WaghIeHIey,
S WIs VhIoRcS Hr;wq\w Qirtﬁwﬁr T$ drex
W&b—cﬁ%’m g, ded Hiesad fdg Se—diR
FERISAFICR, FolH HICHICI 3N | AT HeRUT & ford
TR AISSIo U3, SegnhloR (-80°C) 3R ST WIuR
(-20°C) i Gfemd € | g HeTHe G iR < dgles
SHIRIRAC I & R R gatarer o oner foear o
FoHdl 2| e & U v § 89 arel Soaryg
Rad BT B WRIGAR b1 cRBAT TR gg-dTel Jq1dl
BT T I B foTq Wl TIR CO, TARTHE & Gfaerm gd
BE MU ST T B 3Tl BIRICRASILT Shlg AR
Hfda® diee uTa Sars ol ARy gfaemd 1 Sueter
2 | Feee™ # wRydar fFRFr & fo)l SuaRvil vd Sy
i IR Y AT HrRIEmar € |

LC-MS-MS Instrumentation

HIGTT
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Laboratories and equipments

ICAR-DWR, Jabalpur has dedicated laboratories for
research work on soil science, agronomy, plant physiology,
plant biotechnology, residue analysis, entomology,
microbiology and pathology. Apart from these, one central
laboratory is also in place housing all common equipments
like ice maker machine, 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, vacuum
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 a containment facility and two controlled
environmental chambers to facilitate research under
controlled environmental conditions. Directorate has
specialized facilities like Free Air CO, Enrichment/Free Air
Temperature Enrichment (FACE) facility and six open-top
chambers to study possible impact of futuristic climate
change on crop-weed interaction, beside a
phytoremediation unit and Mexican beetles rearing unit.
Directorate also has a well-developed agricultural
engineering workshop with facilities for repair, fabrication,
designing and development of weed control tools and
implements.

PCR Machine

FACE Facility

o
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Agriculture Knowledge Management Unit, Library and
Information Centre

AKMU (Agriculture Knowledge Management Unit) is
well equipped with computers, video conferencing facility,
LAN facilities, color xerox-cum-printer and plotter. All the
scientists and co-ordination units have been provided with
internet connection and Wi-Fi connectivity. Library has a
total collection of 3370 books related to weed science, 14
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 specimens of
weed seeds are also on display for visitors.

Information Centre

2022—23 @ QIR dolc R H)
Budget during 2022-23 X in lakhs)

Library

RGBT g <l Government Grant

faa=or ICAR-DWR AICRPWM
Particulars qrad) 2P| qady gy
Receipt Expenditure Receipt Expenditure

upto 31" December 2022 upto 31" December 2022

(e1) UTe gI-Ts Bfted

7. b J E
(A) Grant in aid Capital 67.46 16.16 22.80 20.19
g;? e tg:[_f_;; 1 940.00 927.00 720.00 564.58
rant in aid Salary
(@) TTe 39T SR
(C) Grant in aid General 366.89 302.07 96.46 61.02
!T]T:al(?:jz) 1374.35 1245.23 839.26 645.79

HIGIFTT
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I YoId (arEt #)

Revenue generation (% in lakhs) upto 31" December 2022

faaRoT Particulars <11 Amount
S RCR) @Il Contract research =
TR T Consultancy services =
Wﬁ S BT bl Sale of farm produce 47.66
g (e, fasmare, uRags &1 Suanr, e v, JEe &1 AffeR, e dsdd e, 13.52

S UNR, T Yo 3MTS)
Others (au ction, guest house, use of transport, tender paper, RTI, interests, license fee,
water charges, dissertation fees, etc.)

AT Total 61.18
i @I Reafa (31.12.2022 d®)
Staff position (as on 31.12.2022)
faaor rad W g Raa
Particulars Sanctioned Filled Vacant
A gdgT B1 RAfA Research management position 01 01 =
A= W% Scientific staff 27 15 12
Tqb-iIdh! Wh Technical staff 23 19 04
YEMEH T Administrative staff 14 07 07
WER® B Supporting staff 21 20 01

fasar deifel 1 Rafa (Ragss ds¥ fRA1® 02.07.2020 & ITAR)

Discipline-wise position of scientists (As per revised cadre strength dated 02.07.2020) on 31.12.2022

Qg ¥dIgd Sanctioned Rerfd ¥ In Position Rad Vacant

Disciplines PS ss s PS ss S PS ss s
FHf Sravtenfies - 01 - - - 01 * - - -
Agricultural Biotechnology
B 01 - 01 - - 01 01 - -
Agricultural Chemicals
B RPN = = 01 = s 01 = = =
Agricultural Economics
FY Fre figm - - 02 - - 01 5 5 01
Agricultural Entomology
EALBELSIN - 01 01 - 01 - - - 01
Agricultural Extension
oY gew fagm - = 01 = - 01 - - -
Agricultural Microbiology
DY FiEgD! - - 01 = = 01 = = =
Agricultural Statistics
I A= 02 01 03 - 01 02 02 5 01
Agronomy
e aeafafas= ik urey SrgaifdrasT Hwmes - - 02 - - - - - 02
Economic Botany & Plant Genetic Resources
&= Iifyer vd wfda - - 02 - - 02 - - -
Farm Machinery and Power
Ty R e - 01 01 - - - - 01 01
Plant Pathology
T BB - 01 01 - - 01 - 01 -
Plant Physiology
BCAEEIE) - 01 01 - 01 01 5 - -
Soil Science
PBRIET PRI iR 3 < = = 01 = = = = = 01
Computer Application & IT

1T Total 03 06 18 - 03 12 03 02 07

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

ICAR - Directorate of Weed Research

Research Advisory DIRECTOR Qui|_1quennial
Committee Review Team

Institute Research Institute Management
Committee Committee

Research Programme AICRP-WM Centres Administration Management

- N N ~N ~
Weed Management PAU, Ludhiana PME and ITMU Cell
in Diversified . Audit and Accounts
Cropping System CCSHAU, Hisar R
~ ~ AAU, Anand ~ ~
' ~ e ~ . .
Crop-weed CSKHPKV, Palampur Library and Documentation
Interaction and Establishment
Climate Change GBPUAT, Pantnagar Research Farm
~ ~ IGKV, Raipur ~ ~
4 N ~ N Farm Machinery and Workshop
Management of AAU, Jorhat
Invasive Alien _ Cash and Bill .
Weodd RVSKVV, Gwalior Rajbhasha Cell
N ) N 4
p - OUAT, Bhubaneshwar p _ Grievance Cell
Environmental UAS, Bengaluru - -
Impact of KAU, Thrissur Store and Purchase S
Herbicides _
- / TNAU, Coimbatore ~ ~ Security
- ),
Technology ) PJTSAU, Hyderabad
Dissemination &
Impact PDKYV, Akola
\_ Assessment BCKYV, Kalyani

MPUAT, Udaipur
SKUAST, Jammu

.. o .
et @ _@oTeee
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TeITerer et TOTITCTal H I ERUAIR e
& forq WHITF ATaa™
Strategic research for sustainable weed management
in diversified cropping systems

TWROTIR, IS TET STaRAT H 0] aRE A Uaferd =g
B0 2, dl Bd Sared ¥ Wi B 'l ® | g9,
ERYTIR Yae DI ThIghd Hael Yaed &1 Udh Agedyol
HCH AT ST 8 | JATADI T BIell P [T TRUTAR
gdg dienfifdal Suder 8, sTelifd, B8 Bl & oy
ST 341G © oI o7y feled, SISt H4Tel omferal & fory
ERYTIR Yaed dd-idi bl f[AHRIT HR & folq e
UITAT BT AAIIBAT T, AT B AT b IMfSrhad
TSTINT, AT foshid Uomel, fARTS SUHRT 3R WRUTdR
HH B qTel dre) MR AMHARN BRR &1 Adrg Y
3MaTIE 2 | 3 AT H SWRIad F Uggsil W 2022 &
SRM 6T T gers YA @l qReT SUfmt U @ T

Weeds, if not well managed at the right stage cause
huge loss in the crop production. Hence, weed management
is considered an important component of integrated crop
management. For most of the major crops, weed
management technologies are available, however, it is
lacking for less explored crops viz. minor millets, seed spices
and minor oilseeds. Similarly, rigorous research efforts are
required to develop weed management technologies for
newly adopted direct-seeded rice based cropping systems,
for resource use maximization, development of precision
sprarying systems, weeding tools and drudgery reducing
weeders and herbicide sprayers. Research highlights of
field experiments conducted during 2022 on all the above
aspects have been presented in this chapter.

=

IFEHE WIT offsx: . AR, d). ga
Research Programme Leader: Dr R. P. Dubey
WISIde Project AT Experiment AEHH! Associates
11 g foed, fUoed, 9w | 114 99 T SN ISAET R WG § SROTIR | fa e
Tl ek ofde B g4y fadheul BT Hedich e A AR
yonferdl § WRUGAR U9eT Evaluation of weed management options in seed
Tefaa &1 faer | spices viz. ajwain and fennel Z;i t}?;lr?édlg ary
Development of weed manag- 112 a% clcy O T, 5_5 d (—[gq‘[' a1 H TRUTaR
ement practices in minor millets, T&eH & fofq AmR=IRR &1 HATh
oilsee@s, seed spices and organic Evaluation of herbicides for weed management in
cropping syste-ms. minor millets viz. finger millet, kodo millet and
barnyard millet
wE IATP: St LS 113 e, M iR HgA § TRUGIR gdgq & forg
grg‘cg:ll)elnvemgam“ THATRIRAT BT T
o y Evaluation of herbicides for weed management in
sesamum, niger and safflower
12 IF-IE—T ®HEA UMl B | 1.21 G-I DI B TOTen H 9 1 Al faers AR, o
qed Ul gars a9 H P WRUTIR UG8 Uil & q8d ERUTIRI DI | 97y gifer,
IR WRUTIR U§e= gg ol gIiRRerfaa SR Sig fasie @1 s . AR,
EAREERRS Study of ecology and biology of weeds under weed | THNI 2fihid
Development of sustainable management practices of direct-seeded rice in rice- RP. Dub
i ] .P. Dubey,
weed management practices in et S i pp it Thelsiin Soncla
direct-seeded rice under rice- | 1.2.2 H’H—ﬁi—TT o A H A 99 drel 919 Bl VK. Choudhary
wheat-greengram cropping d8aY Bl Aol &H T % AT WRUAIR | Dasari Srikanth
system IFRTE omeft
U YD 1D ﬁET’ﬁ Proofing direct-seeded rice with better cultivar
] Investigat-or: ’ plasticity in rice-wheat-greengram cropping system
P.K. Mukherjee 1.2.3 Y8 @1 BHd ToTell # S fa= &R gt &
foi—d® # sreever tfAfaiged IR 3
WRUTAR] IR TRUTR TG GgIerdl BT 91
Influence of weed management practices on biology
and soil seed-bank of Alternanthera paronychioides and
other weeds inrice-wheat cropping system.
7 E g
N:
ICAR
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node Project

AT Experiment

ﬂg_fb_'ﬂ Associates

1.3

Sl 3R TWRUJAR Y& &
HEgH W Y9 IMEIRT B
yuell H  SIfiead  dwmEe
SUIRT

Resource use maximization
through water and weed
management in rice based
cropping system

U Fdud: b, dle)

Principal Investigator:
VK Choudhary

AT g SemRa Al Jomell # Sfef iR
WRUTIR Jag DT WRUGAR] DI JGRl, STel Ud
Tl SUTIh AT UX THTT

Water and weed management effect on weed
prevalence, water and crop productivity and
profitability in transplanted rice-based cropping
system

1.3.1

1.3.2 9T @ el aTs ARG HAS HOTell H, STt g
FCEEREIN Hsiblﬂ ‘DT WRUYJIR JAThTHD AT, ST Sﬁ—\’

el ScUTahdl U UHTd

Water and weed management effect on weed
prevalence, water and crop productivity and
profitability in direct-seeded rice-based cropping
system

133 el gt fafer & 91 T o (TR ersar
Ta) H 9 &R 3R TRUAIR U§eH HerRll @

ERYAIR ﬁPBWT B STEHAT 3R ATHIGT

X U49Td

Effect of seed rate and weed management practices

on weed control, productivity and profitability in

direct-seeded rice (Oryza sativaL.)

134 IR T4 ERITARTRT & ST BT Hefl gars
a9 B ERIGAR R Td IATEHAT TR
ERIE)

Effect of pre-emergence herbicides on weed control
and productivity in direct-seeded rice

1.35 Il gaTs a1l 99 H o9 B W@ [HEr B

ERYTIR T Te e & Uq IATGhdl IR J9Td

Weed competitive ability of major rice cultivars at
different weed pressure on weed suppression and
productivity under dry-seeded rice

IR, g4,
T T AR

R.P. Dubey,
Chethan C.R.

1.4

EEZ I CE L ICICIN
IBNERSEERUIKARELR]
Development of precision
spraying system and weeding
tools

U A9 ®: AdT d13AR.
Principal Investigator:
Chethan, C.R.

II—YRATSIT 1: IRER B AR TP (RIS ST
1 fam

Subproject 1: Development of operator friendly precision
weeding tools

141 90 TR B @9 gt & qgd fafi=
FRTE SueRol # IR
Improvisation of different weeding tools under flat
bed crop establishment methods

142 RO—B1 smaRa waor Yeru-r Al @ dgd
faf=1 RIS Suavel &1 gurR

Improvisation of different weeding tools under
ridge-furrow based crop establishment methods

ST—YRIASHT 2: ANTT J9Td Alh fBShIa UoTell &r

Subproject 2: Development of cost-effective precision
spraying system

RN g4,
g Ay

R.P.Dubey,
Vaibhav Choudhary

HIGIFTT
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\qg_tb_'ﬁ Associates

ooide Project WRIT Experiment

144 I999 § ST Jonferat & AT ARy fbsara
ENIRICAEEEIRER |

Evaluation of developed spraying system with
existing system for ergonomic friendly operations

145 HHE ANl B SURAFT TF srquiRerfa § g
NICEINIERERINCAR SIS IR C
Evaluation of nozzles for effective herbicide
application under residue and non-residue condition
15 = waal § RS B #§ | 151 929w ek & uRererliy woEst @ | 9 @, g,
UReM B B el 9 BT 3R SIAHBRT JIRET BRe
ATferd dex 3R Saet U s Designing and optimizing the operating parameters | P.K. Mukherjee,
BRIN BT SMH D AT, TdhTH 3R of the battery operated weeder Yogita Gharde
152 A= @ 4R gl § ged WA @

Design, development and
evaluation of drudgery reducing
battery operated weeder and
double pack weed sprayer for
weeding operations in selected

TI=garofl & foTv U=+ I SUBRON B AT

ATl T Hed b

To determine the relative accuracy of wearable
devices for heart rate prediction in different work

crops

U IYD: 9 dte)

Principal Investigator:
Vaibhav Choudhary

load regimes

11 oY frdew, faess, 9o a9l iR sifas v
goferal # WRUAAR gee dgfadal &1 fasra

RET 2021—22 3R WH 2022 & SR ISl 7T, TG
fielcd ol fieled & foly WRUGAR ydes germsii &l
eI R o Ty wars uaIT fby 1Y |

111 IS 79Tl S Iorars 3R Gl A WRUdAR
y§e- fabedl &1 Joaid-

SICIES]

Id1 2021—22 @& SR 3STasA (YG—2) H WRUTIR
T UeATell BT T B & ol e &3 JanT faar
AT | WRUAART | BIgoiforss A19347 (35.3%)  GreauforfsTd
gfaed  (24.0%) HisHuU SfeFarer (19.0%)
SPISTIFAIST  BIciT  (4.9%) IR =T IMAA |
BT | USIHAfer 675 UTH SURTT BATRITUTT 100
UM /8. WRATIR {3707 3R 157 SUST § 31<sT Urar 1347 |
g1 & 9 I YdR 6.0 ST/ 8. SURI 01 &S gaITg &
30 fa=1 91, Brell Uil Uerar 3R 02 Iif3d e &
SYIR WRYAAR] BT AT =4 8k Sz It Sut Uer
B H FaraHq o | (arferaT 1.1)

1.1 Development of weed management practices in minor
millets, oilseeds, seed spices and organic cropping
systems

Field experiments were conducted during Rabi 2021-22
and Kharif 2022 to develop weed management practices for
seed spices, minor millets and minor oilseeds.

1.1.1 Evaluation of weed management options in seed
spices viz. ajwain and fennel

Ajwain

A field experiment was conducted during Rabi 2021-22
to evaluate weed management practices in ajwain (var. AA-
2). The weed flora comprised of Physalis minima (35.3%),
Paspalidium flavidum (24.0%), Medicago denticulata (19.0%),
Echinochloa colona (4.9%) and others. Among herbicides,
pendimethalin 675 g fb fenoxaprop 100 g/ha was good in
weed control and seed yield. Application of rice straw mulch
@6.0t/ha b IMW 30 DAS, black polythene mulch and 2 MW
were best in controlling weeds and producing higher seed
yield (Table1.1).

HIGIFTT
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Table1.1: Effectof treatments on weed density, dry weightand seed yield of ajwain
Weed density* Weed dry weight* Yield
Treatment (no,/m?) (g/m?) (t/ha)
30 DAS 60 DAS 30 DAS 60 DAS
Pendimethalin 675 g/ha fb IMW 30 DAS 47(220) | 39(157) 2.4 (6.1) 1.6:(2.7) 1.22:
Pendimethalin 675 g/ha fb fenoxaprop 100 g/ha 3.9¢(16.0) 4.8 (24.0) 2.520(6.9) 2.0¢(3.9) 1.2120
Metribuzin 150 g/ha fb MW 30 DAS 5.4b<(30.0) 4.5 (21.0) 1.6 (3.2) 2.5b<(6.8) 0.654
Metribuzin 150 g/ha fb fenoxaprop 100 g/ha 70 (50.0) 5.7 (36.0) 2.]2bc (4.9) 3.8(14.9) 0.78¢d
Oxyfluorfen 100 g/ha b IMW 30 DAS 3.9¢(16.7) 3.7 (15.7) 1.4bcd (2.2) 2.3b< (6.6) 1.20v
Oxyfluorfen 100 g/ha fb fenoxaprop 100 g/ha 3.5¢(12.3) 4 (20.3) 1.7bed (3.3) 1.7¢(3.1) 1.08be
Rice straw mulch @ 6.0 t/ha fb THW 30 DAS 4.1<(18.0) 4.7 (22.7) 0.74(0.5) 2.1<(4.3) 1.3320
Black polythene mulch 4.3¢(18.7) 3.5 (12.3) 0.84(0.6) 2.0¢(4.2) 1.21ab
2 MW 20 & 40 DAS 4.6¢(23.0) 4.6 (21.7) 0.9¢4(0.8) 1.9¢(3.8) 1.612
Unweeded 9.42(88.7) 6.2 (41.7) 2.92(8.9) 5.42(32.4) 0.564
LSD (P=0.05) 2.05 NS 1.22 1.58 0.40

*TRYTAR STV (x+0.5) IRTAT & e, ol A s o 2

*Weed data subjected to vV (x+0.5) transformation, original values are in parentheses

Rl g

T 2021—22 & SR A (TUH—1) H WRUTIR YaerT
YRl HT gl &3 & foly T &= YT fovar T |
TRUTART H BIgollord AT (40.8%) HISHIT SiCHeAreT
(27.8%) UTTfIISTH  TolfdSH (40.8%) SHISAIFAIST
PITT (6.5%) 3R = oA | USIRATAT 675
qH /3. SWI 1 Qg 9ons & 30 o a1 &1 SuAnT
TRATIRT BT FET B3 3R =g 17 Sust UaT o/ &
fore watas uram 1 | (arferaet 1.2)

Fennel

A field experiment was conducted during Rabi 2021-22
to evaluate weed management practices in fennel (var. AF-
1). The weed flora comprised of Physalis minima (40.8%),
Medicago denticulata (27.8%), Paspalidium flavidum (21.3%),
Echinochloa colona (6.5%) and others. Application of
pendimethalin 675 g/ha fb IMW 30 DAS was found best in
controlling weeds and producing higher seed yield
(Table1.2).

AADT 1.2: A% H WRUYJIR &, TRYTIR Yh AR 3R IS IYST W IUART BT JH91G
Table 1.2: Effect of treatments on weed density, dry weight and seed yield of fennel

Weed density* Weed dry weight*

Treatment (no/m?) (g/m?) Yield

30 DAS 60 DAS 30 DAS 60 DAS (¢/ha)

Pendimethalin 675 g/ha fb IMW 30 DAS 4.8°(23.7) 4.30(19.0) 210(44) | 430(19.0) 1.30
Pendimethalin 675 g/ha fb fenoxaprop 100 g/ha 5.6 (33.3) 4.0 (16.3) 2.320(5.6) 4.0 (16.3) 1.07abed
Metribuzin 150 g/ha fb MW 30 DAS 5.4 (30.0) 4.7°(22.0) 1.5b(2.4) 4.7°(22.0) 0.75de
Metribuzin 150 g/ha fb fenoxaprop 100 g/ha 49" (25.7) 4.4"(24.0) 1.4bc(2.2) 44" (24.0) 0.76¢de
Oxyfluorfen 100 g/ha fb IMW 30 DAS 5.0%(26.7) 4.5%(21.3) 1.6 (2.6) 4.1° (18.0) 1.08abe
Oxyfluorfen 100 g/ha fb fenoxaprop 100 g/ha 5.4 (29.3) 4.6 (21.3) 1.9°(3.8) 4.6 (21.3) 0.96bcd
Rice straw mulch @ 6.0 t/ha fb THW 30 DAS 3.8%(14.7) 4.7 (23.0) 0.7¢(0.5) 4.7°(23.0) 1.04abed
Black polythene mulch 4.1°(21.3) 3.7°(14.3) 0.8<(0.7) 3.7b (14.3) 1.03abed
2 MW 20 & 40 DAS 4.2v(18.3) 4.4 (20.0) 0.7¢(0.6) 4.4v(20.0) 1.154®

Unweeded 9.42(92.3) 10.82(118.3) 3.12(11.4) 10.8(118.3) 0.55¢

LSD (P=0.05) 213 1.93 0.98 1.90 0.32

*TRATIR BTV (x+0.5) TRITT & 31, ot 719 s # &

*Weed data subjected to vV (x+0.5) transformation, original values are in parentheses

)
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112 @g fidecw o9 Ef, skl don dar 9
ERUGAR 9989 & Ay wmeaiRmEl &1
YeAih-

I

TW 2022 & ARM YIRINT MM B HFA A
WRUTAR Y&er UR &3 YA fbar | vl f& grr=i *rf
(SRR 45) @ T & A1 FATS Y ofae fd Y o H
M Y | URATRTS &€ H GBI oilored [A174T (34.0%), STgT8T
VAR (282%), UINTUIISTH  Teifded  (11.0%)
BIgelerT RIFcTaRT (9.0%) SBISTIGAIST BIcTT (7.2%),
STI=IHT GIGeTiaa (3.7%), JBIRIGAT SIHEAICT (2.8%),
SJGTHNT AR (1.7%)  AIGAT afSRIcer (1.2%),
WISTRY ISed (0.8%), BIAfordl JETiRT (0.2%) 3IR
PIaicgere SId1~Te (0.2%) TMfAa oF | JUrE & 30 fad |,
JTRAIFIIIR®A 100 IMH /B SR 1 & ar
AR 4 T /7. 3R 2 &€ & yART 9 TRUTaR
g 3R WRUTAR Y[ IR DI BIH] HH PR BT | 18
@ 60 T IR TRUGAR Y&H 4R & o7 g1 e @1 UghT
BT YT BT 137 | TSI SURT A HGHRRIT 4 U /B,
3R 2 SIS & UANT 9 WRUGAR g9 3R BRUTAR Y&h
R BT PHIHT HH PR [QAT| JUTE & 60 37 TR BRUTAR
Y qR B ol g TRE BI UgRI BT Ul fban T |
TSI SWRI ACHeRR[ 3R JguRd a4
(arfeT®T 1.3) B! BIEHR T SUARI H M B SUS
JE ol |
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1.1.2 Evaluation of herbicides for weed management in
minor millets viz. finger millet, kodo millet and

barnyard millet
Finger millet

The field experiment on weed management in
transplanted finger millet was conducted during Kharif
2022. Twenty-five days old finger millet var. GPU 45
seedlings were planted in the non-puddled field. The
experimental plot had weed flora comprising Physalis
minima (34.0%), Dinebra retroflexa (28.2%), Paspalidium
flavidum (11.0%), Phyllanthus simplex (9.0%), Echinochloa
colona (7.2%), Trianthema portulacastrum (3.7%), Euphorbia
geniculata (2.8%), Alternanthera sessilis (1.7%), Mollugo
verticillata (1.2%), Cyperus rotundus (0.8%), Commelina
benghalensis (0.2%) and Convolvulus arvensis (0.2%). At 30
DAP, oxyfluorfen 100 g/ha fb 1 HW or metsulfuron 4 g/ha
and 2 HW significantly reduced the weed density and weed
dry weight. Similar trend for weed dry weight was followed
at 60 DAP. Grain yield was significantly at par in all the
treatments except atrazine fb metsulfuron and unweeded
check (Table 1.3).

AIfIHT 1.3: MM H TRUGIR 9, TRITIR PLh IR AR IS Iuo1 R IUART BT F4T4
Table 1.3: Treatment effects on weed density, weed dry weight and grain yield of finger millet

Treatment Weed density* Weed dry weight* .
(no,/m?) (/m?) e
30 DAP 60 DAP 30 DAP 60 DAP
Atrazine 750 g/ha fb 1 HW at 40 DAP 14.4%(209.7) 8.7 (76.0) 6.82(48.0) 3.4¢(11.7) 3.692b
Atrazine 750 g/ha fb metsulfuron 4 g/ha 25 DAP 15.00 (232.7) 10.2 (107.0) 6.5 (42.0) 8.1ab(74.0) 2.96b
Metribuzin 150 g/ha fb 1 HW at 40 DAP 14.6°(212.7) | 10.6 (126.3) 6.8%(46.7) 6.2b¢(51.2) 3.47b
Metribuzin 150 g/ha fb metsulfuron 4 g/ha 25 DAP 13.0(169.7) | 10.3 (111.0) 5.5qb¢ (32.3) 8.5 (73.2) 3.56%
Oxyfluorfen 100 g/ha fb 1 HW at 40 DAP 9.24(85.3) 8.9 (80.0) 4.0¢4(17.0) 3.7¢(13.8) 3.91a
Oxyfluorfen 100 g/ha fb metsulfuron 4 g/ha 25 DAP 9.9¢4(99.7) 8.9 (81.0) 4.72bcd (22.7) 4.1¢(17.0) 3.702b
Pyrazosulfuron 20 g/ha fb 1 HW at 40 DAP 13.70(187.7) 8.0 (64.3) 4.6bd (21.7) 3.1¢(9.7) BISP:L
Pyrazosulfuron 20 g/ha fb metsulfuron 4 g/ha 25 DAP | 14.4(210.7) 11.1(124.7) 5.5ab¢(31.3) 8.120(67.7) 3.33ab
2 HW (20 & 40 DAP) 7.84(61.3) 9.4(91.0) 2.64(6.8) 3.6¢(13.5) 3.66
Unweeded 19.52(394.0) 11.7(149.7) 6.82(49.0) 11.42(136.8) 2.17¢
LSD (P=0.05) 3.56 NS 213 3.89 0.76

*TRYTIR TV (x+0.5) IR & 37, qT A Do § &

*Weed data subjected to v (x+0.5) transformation, original values are in parentheses
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TRI% 2022 & SR QY 918 T Sifdd IF B B
(STdg, 45) § WRUTAR Yegd W Wles YANT fHAm 7|
THHIRE 5 T /TdIR Bl X I Bad § SUANT BT T8 |
WRUAARI H ST NIFerddr (12.2%), WISUvd  vISed
(12.2%), TfITeT 37eaT (1.88%) 3R 31 eMfAe o | WRUGAR
YU SUAR 3fRITd e 98 ® 20 o 918 1 N iR B
3R Hed 6 S /7. @ 20 fad a5 1 1218 9 ga7E & 30 faA
R WRUTIR b Y IR BT HF BRI § YA1d1 o Sfafe 60
TR, a1 FaT8 (20 3R 40 a7 W) &R 1 I3 218 20 R &
qre T 1 eTS 40 o7 & 915 Fa yHTdY oF | e TS
JUST 2.15 T/ BIAR, HH HAR G (20 FHI) SR 1 =18
@ TEd UT &1 T3 Sl BIWI G T ol 98 SR 1 feTE 20
foF & 91e, e Y Hed 6 /7. SURIT 1 a1 20 o
% 91e, & e iR 1 Iif3e e 20 /9 & 919 SWRIT 1
f1eTg 40 fa1 & a1Q, 9 ot | (arferaT 1.4)
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Organic finger millet

The field experiment on weed management in direct-
sown organic finger millet. The crop was applied
vermicompost @ 5 t/ha. The weeds comprised of Dinebra
retroflexa (84.2%), Cyperus rotundus (12.2%), Eclipta alba
(1.88%) and others. The weed management treatments i.e.,
stale seedbed fb 1 HW 20 DAS and crop residue mulch @ 6
t/ha fb IHW 20 DAS were effective in reducing the weed dry
weight at 30 DAS while at 60 DAS, two HW (20 & 40 DAS)
and mechanical weeding 20 DAS fb1 HW 40 DAS were most
effective. The highest grain yield of 2.15 t/ha was obtained
under reduced spacing (20 cm) fb THW 20 DAS which was
significantly similar to stale seedbed fb 1 HW 20 DAS, crop
residue mulch @ 6 t/ha fb THW 20 DAS, two HW (20 & 40
DAS) and mechanical weeding 20 DAS fb 1 HW 40 DAS
(Table1.4).

AIADT 1.4: IfIH IFM H TRUGIR T, TRUAAR & Y R 3R AT B IS R IUARI BT JA1G

Table 1.4: Treatment effects on weed density, weed dry weight and grain yield of organic finger millet

Treatment Weed density* Weed dry weight* X

(no. /m2) (g/mz) Yield

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

Reduced spacing (20 cm) /b ITHW 20 DAS 8.5%4(72.7) | 83™(71.0) | 4.0%(16.6) | 4.8°(24.6) 2.15°
Normal spacing (30 cm) /b THW 20 DAS 10.4°(109.3) | 8.1%(653) | 6.6°(46.5) | 8.5°(75.9) 1.55¢
Stale seedbed fb 1 HW 20 DAS 6.69(45.7) | 6.8%4(47.3) 3.1(9.7) 6.4%(45.0) | 2.02%
Mechanical weeding 20 DAS b 1 HW 40 DAS 10.2°¢(108.7) | 5.79(34.0) | 6.5°(46.9) 2.5%(6.5) 2.02%
Sesbania in-situ incorporation at 30 DAS 8.9%4(81.3) | 7.1°451.0) | 5.5@31.7) | 7.7°(59.0) 1.67%
Crop residue mulch @ 6 t/ha /b IHW 20 DAS 6.9%(49.0) | 5.8%(34.0) 3.8 (14.6) 52°26.7) | 2.06"
Two HW (20 & 40 DAS ) 8.9*4(81.7) | 6.1°(38.7) | 5.9°(36.3) 24%6.2) 2.05%®
Unweeded Check 14.8%(229.7) | 10.1°(104.3) | 11.6*(135.6) | 12.3*(150.9) | 0.71¢
LSD (P=0.05) 3.34 2.01 1.68 2.21 0.41

*TRYTIR TV (x+0.5) IRac & 31, q A BIod § &

*Weed data subjected to v (x+0.5) transformation, original values are in parentheses

®iel fidle

IRRIT Bl @ B H WRIAIR U§eH R &3
TIRT TRI% 2022 & QR (BT A7 | o= & g
PIal Wb 137 A & W 997 Blors arel W F XY 77|
IS e § SIg+8T VSIFoAdTT (68.9%), BISGiford

AT (6.8%), GITUferlsa™ woifdsH (6.1%), WISURT
VICSW (5.0%), SHISTIFAIST BTl (4.8%), BIScieT
RIFTRT (3.3%), AIGAT UCTI%eTT (3.1%) SNfe o | UgTior

750 UTH /2. AT A 150 U™ /. IURT 1 <18 40
R W a1 ACHERRM 4 UM /7. RITARDH 100
qH /3. SW 1 818 40 T W A1 ISHRRH 4
I /2., USifenferd 675 I /2. SWRI 1 9T 40 o
R AT HCHSHRIIIA 4 T /3. BT YA TRUJART Bl A1
DI HH B R 2 S & RIER grr 17| S ARE BT
UqTg dlal fAele (ArfeladT 1.5) &1 S IUST IR <&@l
T |
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Kodo millet

The field experiment on weed management in
transplanted kodo millet was conducted during Kharif 2022.
Twenty-five days old kodo millet var. JK 137 seedlings were
planted in the non-puddled field. The experimental plot had
weed flora comprising Dinebra retroflexa (68.9%), Physalis
minima (6.8%), Paspalidium flavidum (6.1%), Cyperus rotundus
(5.0%), Echinochloa colona (4.8%), Phyllanthus simplex (3.3%),
Molugo pentaphylla (3.1%), and others. Application of
pendimethalin 675 g/ha fb 1 HW at 40 DAP or metsulfuron 4
g/ha, oxyfluorfen 100 g/ha f6 1 HW at 40 DAP or
metsulfuron 4 g/ha, atrazine 750 g/ha fb 1 HW at 40 DAP
were found to reduce the weed population and comparable
to 2 mechanical weedings. Higher grain yields were reorded
with these treatments (Table 1.5).
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AIfAST 1.5: WRUTAR cd, WUTAR Y AR AR PIal el BT 36 IUST R STARI BT Y914
Table 1.5: Treatment effects on weed density, weed dry weight and grain yield of kodo millet

Weed density* Weed dry weight* Yield
Treatment (no./m?) (g/m?) (t/ha)
30 DAP 60 DAP 30 DAP 60 DAP
Atrazine 750 g/ha fb 1 HW at 40 DAP 12.2b<(149.3) 10.9b<(123.3) 7.42(56.1) 5.4¢d(29.2) 2.38bcd
Atrazine 750 g/ha fb metsulfuron 4 g/ha 25 DAP 15.22(232.0) 13.52b (184.3) 7.2ab (54.8) 14.52(211.6) 1.78de
Metribuzin 150 g/ha fb 1 HW at 40 DAP 13.320(180.0) 10.8b<(121.0) 6.12bcd (37.8) 4.14(17.1) 2.5]abe
Metribuzin 150 g/ha fb metsulfuron 4 g/ha 25 DAP 11.1bd(125.0) | 11.6b<(135.0) 7.12b¢ (56.0) 13.920(195.6) | 1.88cde
Oxyfluorfen 100 g/ha fb 1 HW at 40 DAP 9.5d¢ (91.0) 9.5cd (89.7) 4 8bede (23 7) 3.84(14.9) 2.942b
Oxyfluorfen 100 g/ha fb metsulfuron 4 g/ha 25 DAP 9.6 (93.3) 9.4<4(91.0) 4.8bcde (24.4) 11.1>(127.1) 2.38bed
Pendimethalin 675 g/ha fb 1 HW at 40 DAP 8.74¢(80.0) 10.8b<(118.3) 4.24¢(17.7) 5.8¢d (43.1) 3.05
Pendimethalin 675 g/ha fb metsulfuron 4 g/ha 25 DAP |  8.44(73.3) 7.94(62.0) 4 8bede (26.0) 7.1¢(50.2) 2.78qb
2 HW (20 & 40 DAP) 8.3¢(69.0) 12.22b(150.7) 2.5¢(6.5) 4.9¢4(24.9) 3.102
Unweeded 13.32>(180.3) 14.72(216.7) 7.1abe (52 4) 13.020 (169.8) 1.50¢
LSD (P=0.05) 2.67 2.75 243 2.90 0.66

*TRYTIR TV (x+0.5) IRac & 37, qT A Do § &

*Weed data subjected to v (x+0.5) transformation, original values are in parentheses

Har fadie

TN 2022 & SR TIRIT Har fee § @Rudar
U§e IR &S TN T 1T | v o qRIe Har @ v
29' T & Y AT PrEe 9Tl Wd H Y MY | Y
ATC H STSHAT RSITARIT (48.69%),  TIRTUIISTH FotfdeH
(31.95%), SBISAIFAIST BIIT (7.94%), HIGIT YCSTear
(2.0%), TIFTET 3HT (1.78%), HIFUVH VICSH (1.66%) 3R
=T S 9| U & 30 AR 60 faT W), 2 =S ¥
ERUTAR BT Y&h AR HH 81 T, ST b AT IR
1 T1aTS 40 o7 R IR SRR =% BT BISHR 317 A1
SUIRT & SRTER o7 | 2 Jif3d RIS & T8 9T TS Bl
IUST UET 750 T /7. SR 1 a8, Afgefo 150
¥ /3. SR HSHERRIA 4 TH /2. AR JFIaTRT IH
(arferaT 1.6) B! BIEaR =1 A ITART & SRTeR o |

Barnyard millet

The field experiment on weed management in
transplanted barnyard millet was conducted during Kharif
2022. Twenty-five days old barnyard millet var. 'VL 29'
seedlings were planted in the non-puddled field. The
experimental plot had weed flora comprising Dinebra
retroflexa (48.69%), Paspalidium flavidum (31.95%),
Echinochloa colona (7.94%), Mollugo pentaphylla (2.0%), Eclipta
alba (1.78%), Cyperus rotundus (1.66%) and others. At 30 and
60 DAP, the weed dry weight reduced by 2 weedings was
comparable to all other treatments except metribuzin fb 1
HW and unweeded check. The grain yield obtained under 2
HW was comparable to all other treatment except atrazine fb
1 MW, metribuzin fb metsulfuron and unweeded check
(Table1.6).

AITADT 1.6: TRUGAR T, WRUAAR Y&h 9R AR Hal fHele Bl 3F1e SUST W IUARI BT JHTG
Table 1.6 : Treatment effects on weed density, weed dry weight and grain yield of barnyard millet

Treatment Weed density* Weed dry weight* .
Yield
(no/m?) (g/m?) ha)
30 DAP 60 DAP 30 DAP 60 DAP

Atrazine 750 g/ha fb 1 HW at 40 DAP 12.00<d (148.3) 14.420(213.3) 4.520 (20.4) 3.4¢(11.7) 1.97de
Atrazine 750 g/ha fb metsulfuron 4 g/ha 25 DAP 13.12b (175.0) 14.82(218.3) 5.52(30.1) 7.3 (53.0) 2.942
Metribuzin 150 g/ha fb 1 HW at 40 DAP 11.1bed (125.3) 13.22 (183.0) 3.7t (15.1) 4.3¢(21.1) 2.42bcd
Metribuzin 150 g/ha fb metsulfuron 4 g/ha 25 DAP 12.6b<d (166.3) 12.1b<d (149.7) 4.7 (22.6) 4.65(21.5) 2.33¢de
Oxyfluorfen 100 g/ha fb 1 HW at 40 DAP 9.34(91.3) 11.6<d (136.0) 4.62 (22.0) 3.1¢(9.8) 2.62abc
Oxyfluorfen 100 g/ha fb metsulfuron 4 g/ha 25 DAP 9.7 «d (97.7) 9.2¢(87.3) 4.420(20.5) 4.3¢(18.4) 2.663be
Pyrazosulfuron 20 g/ha fb 1 HW at 40 DAP 11.3 b4 (135.0) 10.3 4 (106.3) 4.42(20.4) 3.7¢(13.8) 2.48abe
Pyrazosulfuron 20 g/ha fb metsulfuron 4 g/ha 25 DAP| 13.52 (186.0) 12.1bd (149.3) 4.520 (20.0) 4.1<(194) 258
2 HW (20 & 40 DAP) 9.44 (91.7) 10.9<de (118.3) 2.3¢(5.6) 3.0¢(9.3) S
Unweeded 16.62(280.7) 14.62 (215.0) 5.52(30.7) 10.02(100.7) 1.29¢

LSD (P=0.05) 2.51 247 1.49 1.69 | 0.50

*TRYTIR TV (x+0.5) IR @& e, qT A BIod § &

*Weed data subjected to v (x+0.5) transformation, original values are in parentheses
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B ghg 3R IUS H B ATE | g_s P 60 T W,
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A Yd AT fHI S arel AR Afgefo, g,
GSiHenfe iR SIfRIFARIGA @& SURT Yfdasiihg
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1.1.3 Evaluation of herbicides for weed management in
safflower, sesamum and niger

Safflower

A field experiment was conducted during Rabi 2021-22
to evaluate weed management practices in safflower (var. A-
1). The major weed flora comprised of Medicago denticulata
(62.9%), Echinochloa colona (11.6%), Physalis minima (11.1%),
Paspalidium flavidum (6.8%), Convolvulus arvensis (5.3%) and
Chenopodium album (1.8%). Atrazine 750 g/ha was slightly
phytotoxic (scale 2.0/10) in the initial crop growth stage
which later recovered. However, propaquizafop +
imazethapyr 100 g/ha applied post-emergence was
phytotoxic (scale 5/10) which resulted in reduction in
growth and yield. At 60 DAS, all the herbicide treatments
were equally effective compared to 2 mechanical weedings
with respect to weed density and dry weight. Higher seed
yield was obtained from herbicides metribuzin, atrazine,
pendimethalin and oxyfluorfen as pre-emergence followed
by propaquizafop as post-emergence. Yield reduction in
unweeded check was 40.5% (Table 1.7).

AfAPT 1.7: FYI H TRUGIR T, WRUTIR P& AR AR 91 TS R SUARI BT YT
Table 1.7: Effect of treatments on weed density, dry weight and seed yield of safflower

Treatment Weed density* Weed dry weight* .
(no,/m?) (g/m?) e
a
30 DAS 60 DAS 30 DAS 60 DAS
Metribuzin 200 g/ha fb propaquizafop 75 g/ha 9.1ab (84.0) 7.820(62.0) 3.52(11.7) | 8.2(68.8) | 2.472
Metribuzin 200 g/ha fb propaquizafop+imazethapyr 8.3b (69.3) 6.8 (48.0) | 3.1ab¢(9.4) | 7.2(52.9) | 1.07¢
100 g/ha
Atrazine 750 g/ha fb propaquizafop 75 g/ha 6.8b (46.7) 5.2b (27.7) 2.1d(4.3) | 5.1 (27.7) | 2.18b
Atrazine 750 g/ha fb propaquizafop+imazethapyr 100 g/ha 6.4b (41.3) 5.70(32.3) | 2.0cde(3.5) | 5.0 (25.2) | 1.24c
Pendimethalin 675 g/ha fb propaquizafop 75 g/ha 7.0 (49.3) 6.4b (41.3) | 2.7abcd(7.0) | 6.6 (45.0) | 2.162P
Pendimethalin 675g/ha fb propaquizafop+imazethapyr 100 g/ha |  7.0b (51.3) 6.2b (38.7) 2.3<d(5.4) | 5.6(33.3) | 1.33¢
Oxyfluorfen 150 g/ha fb propaquizafop 75 g/ha 6.8b (45.7) 6.0 (36.7) 2.3¢d (4.8) | 5.3(29.3) | 2.642
Oxyfluorfen 150 g/ha fb propaquizafop+imazethapyr 7.4%(55.7) 6.3b (42.0) 1.94¢(3.0) | 5.4 (29.9) | 1.09¢
100 g/ha
2 MW 20 & 40 DAS 2.2¢(8.3) 6.20 (39.7) 0.9¢(0.3) | 4.0(20.7) | 2.64=
Unweeded 11.32(132.3) | 10.42(113.0) | 3.52(13.3) | 8.2 (76.5) | 1.57kc
LSD (P=0.05) 2.92 2.57 1.18 NS 0.65

*ERUAIR el V (x+0.5) URadT & 31, Jol #19 BIsd |

*Weed data subjected to v (x+0.5) transformation, original values are in parentheses

forer

WG 2022 & SR fael (Eron 308 few) #
ERYAIR Fee TR Yers T foar 11 | urfies wire |
SHISTIFAT BT (32.5%), CTSVIHT GICATBIREH
(13%) 3R 3 TRUGAR emfaa o USifHenfes+
FHGIIMIRIR 700 UTH /BdeaR SWId 1 Jifd A28 40

Sesamum

The field experiment on weed management in
sesamum crop (var. TKG 308) was conducted during Kharif
2022. The experimental plot had weed flora comprising
Echinochloa colona (32.5%), Trianthema portulacastrum (16.7),
Dinebra retroflexa (14.6%), Paspalidium flavidum (9.7%),
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(arferaT 1.8)

Physalis minima (8.1%), Convolvulus arvensis (8.1%) and
others. Application of pendimethalin + imazethapyr 700
g/ha fb1 MW 40 DAS, oxyfluorfen100 g/ha fb 1 MW 40 DAS
were found best in controlling weeds. All the treatments
produced comparable higher seed yields except metribuzin
150 g/ha fb propaquizafop 100 g/ha and unweeded check.
(Table1.8).

AIFADT 1.8: TWUTIR &Tcd, WRUYJIR b AR 3R el @7 51 Ius1 IR ISUARI BT 991G

Table 1.8: Treatment effects on weed density, weed dry weight and seed yield of sesamum

Treatment Weed density* Weed dry weight* Yield
(no/m?) (g/m?) (kg/ha)
30 DAS 60 DAS 30 DAS 60 DAS
Pendimethalin+imazethapyr 700 g/ha fb 1 MW 9.64(97.0) 12.2¢(151.7) 2.9(8.7) 6.4¢(43.2) 354ab
40 DAS
Pendimethalin+imazethapyr 700 g/ha fb 10.04(101.0) 13.9%¢(194.3) 4.2(17.6) 10.2°(109.1) 37730
propaquizafop 100 g/ha
Metribuzin 150 g/ha fb IMW 40 DAS 11.3b<4(127.0) 12.9b¢(167.0) 4.5(20.3) 9.15(82.1) 3522b
Metribuzin 150 g/ha fb propaquizafop 100 g/ha 14.820(219.3) 13.2b¢(175.7) 5.4(29.8) 10.0b(100.6) 334b
Oxyfluorfen 100 g/ha fb 1 MW 40 DAS 10.44(111.3) 12.5¢(160.0) 4.0(16.7) 9.8(96.8) 3912
Oxyfluorfen 100 g/ha fb propaquizafop 100 g/ha 11.04(122.0) 11.9¢(143.7) 3.9(16.0) 10.2°(105.0) 378ab
Pyrazosulfuron 20 g/ha fb 1 MW 40 DAS 14.150(199.7) | 12.7¢(162.3) 4.4(19.6) 10.735(113.7) 37730
Pyrazosulfuron 20 g/ha fb propaquizafop 16.32(270.3) 17.62(310.3) 5.4(29.6) 11.1ab(122.7) 3872
100 g/ha
2 MW 20 & 40 DAS 12.0b<d(145.3) 15.522(241.0) 4.2(18.5) 9.15(84.8) 374ab
Unweeded 16.52(287.0) 12.62(161.0) 7.0(54.7) 12.52(156.8) 128¢
LSD (P=0.05) 3.65 2.66 NS 2.04 45.5

*TRUAIR el V (x+0.5) URadT & 31, Jol #19 BIsd | &

*Weed data subjected to v (x+0.5) transformation, original values are in parentheses

rfare

TRI% 2022 B SR AT (STUAUH 28) H WRUAAR

TYE TR YT YA fHAT AT | YT Wi | SrsHaT
VCIFetadr  (30.1%),  SPIGAIFAST Bl (17.6%),
BIgeerT R (11.5%), WU IeSwW (10.2%),
BIguilord [A1FAT (09.1%), URTUeiSaHq FelldsH (6.6%),
SISV UISeTIhIegH (1.3%), 3R 1 TRUAAR ATHSA |
HTRINFGBIRBA 100 UTH /8. SURIT UIATIFISITHIT 100
TM /2. IR USIHATAT+ZATITIRR 700 I / TIIR
SWRIA  WOIfIaSIBid 100 UM /TaFCIR - BT SUANT
ERUAAR] B! (3T a5 3R =g 9ot Sust Ue1 B &
forg Aa=y 3raT uran 737 | (ArferdT 1.9)
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Niger

The field experiment on weed management in niger
(var. NS 28) was conducted during Kharif 2022. The
experimental plot had weed flora comprising Dinebra
retroflexa (30.1%), Echinochloa colona (17.6%), Phyllanthus
simplex (11.5%), Cyperus rotundus (10.2%), Physalis minima
(9.1%), Paspalidium flavidum (6.6%), Trianthema
portulacastrum (1.3%) and others. Application of oxyfluorfen
100 g/ha fb propaquizafop 100 g/ha and pendimethalin +
imazethapyr 700 g/ha fb propaquizafop 100 g/ha were
found comparatively better in controlling weeds and

producing higher seed yield (Table 1.9).
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AITADT 1.9: TWRUTAR Tcd, WRITAR &P AR AR AT BT Il IuS TR TR BT qH41G

Table 1.9. Treatment effects on weed density, weed dry weight and seed yield of niger

Treatment Weed density* Weed dry weight* .
(no./m?) (g/m?) 1fleld
30DAS | 60DAS 30 DAS 60 DAS (kg/ha)
Pendimethalin+imazethapyr 700 g/ha fb 1 . - . e -
MW 40 DAS 8.5¢ (74.0) 11.8b¢(139.7) 3.4<(14.5) 9.5b<d (91.6) 491
Pendimethalin+imazethapyr 700 g/ha fb - - " - .
propaquizafop 100 &/ha 11454 (133.0) | 12.3%(152.3) 5.5% (34.1) 9.0<4(83.0) 652
Metribuzin 150 g/ha fb IMW 40 DAS 11.2:0(129.3) | 12.00(144.3) 6.2 (42.4) 10.32(107.2) 468
Il\ggt;’ﬁ:m 150 g/ha fb propaquizafop 1240 (154.0) | 12.9%(166.3) 6.0 (38.7) 9.4b<d (88.9) 5861t
Oxyfluorfen 100 g/ha fb 1 MW 40 DAS 7.6/ (60.0) 10.8<(117.3) 4.6 (22.5) 10,52 (111.8) 616
%’Byg/“k‘l’;fen A0 e o orcorprG e ior 10.6% (115.0) 11.70 (138.0) 4.1%< (17.6) 10.04bc (100.4) 667
Pyrazosulfuron 20 g/ha fb1 MW 40 DAS 13.0:4(1683) | 13.0(171.0) 6.0 (37.3) 11.7:(138.7) 475
fggagz/"ﬁ:lfumn 20 g/hafb propaquizafop | 4 ., 50 7 14.52(211.7) 4.5b<(21.0) 9.6b<d(94.9) 4494
2 MW 20 & 40 DAS 135 (183.7) 10.4< (111.0) 5.5%(30.9) 7.14(54.5) 562:bxd
Unweeded 14.8°(222.3) 11.7%(139.7) 7.6(58.9) 12.5°(158.6) 339¢
LSD (P=0.05) 2.81 1.96 2.10 2.56 133.7

*ERUAIR el V (x+0.5) URad= & 31N, Jol #19 BIsd |

*Weed data subjected to v (x+0.5) transformation, original values are in parentheses

12 g7 B YoTell & ded @il garsg
arat a9 ¥ mfl @RYdaR y§ud ugfaar &1
faera

121 g I B YUITell H o9 3 Heh

4d1¥ @ WRUAAR UeHq Ugfodl & dgd
ERUqaRl @1 R ik Sfa fasm &1
AT

dio1 uRRAfIDY (3HB15 71713 BleTl=T & I§Hd R
o Y TS BT YHE)

0 ¥ 9 I FAET @1 TTExE b | fAaRT gawrgiaerran
PIT & B ol | F 252 I 322% Pl Ig9d 83T,
T 17.4 9 202% 0 9 10 faT & <RI, 32 9 8.6% 11 ¥
20 & & R, 22 W 3% 21 W30 fed & SR iR 04 &
24% 31 ¥ 40 faF & SR IgHAT 8T | 0 H 9 HTHIER
gl # faaRT ot 161 ¥ 3.4 W 4.6% TWRUTAR AGRT BT
IEHd 20 d 3T & 918 TSl 1T 1T 7 iR SffAremTer iRl
BT IgHd HET BT 3118 TTERTS H W T 15T A g7l o7 |

SBIS AT FTSIT BlcTl=IT HY BlcToll

SHISTIFANSIT BIcTI=T D W 0 I 7 TR Bl Tevs
A IR 3R 34 ¥ 40 QT TP Ugel JWHA BI YB3 8
31R 48 ¥ 59 a1 & iR 1 quishd! | dioil &1 o w7 A
AT g5l fdhar 1T | 8 1 9 I gl @ Tevrs | fFiapel
PBIB! <X IR ISl BT YRI T8 | FIRAT & 6T 17 |
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1.2  Development of sustainable weed management
practices in direct-seeded rice under rice-wheat-
greengram cropping system

1.2.1 Study of ecology and biology of weeds under weed

management practices of direct-seeded rice in rice-
wheat-greengram cropping system

Seed ecology (Influence of burial depth of seeds on
emergence of Echinochloa colona)

25.2 to 32.2% of the total seeds of Echinochloa colona
distributed from 0 to 9 cm soil depth have emerged in which
17.4t0 20.2% during 0 to 10 DAS, 3.2 t0 8.6% during 11 to 20
DAS, 2.2t03% during 21 to30 DASand 0.4 to 2.4% during 31
to 40 DAS. 3.4 to 4.6% emergence of weed seedlings from
total seeds distributed from 0 to 9 cm soil was recorded
beyond 20" day and majority of the seedlings' emergence
was contributed from the seeds placed at greater depth of
the soil.

Phenology of Echinochloa colona

Echinochloa colona plants emerged from 0 to 7 cm depth
initiated first inflorescence from 34 to 40 DAS and complete
dropping of seeds from all the inflorescences within 48 to 59
DAS was recorded. Staggered emergence of inflorescence,
considerable delay in initiation of inflorescence and
complete dropping of seeds were recorded from the plants
emerged from 8 to 9 cmsoil depth.

16
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SBISTFANST Blelar H 5 SAUTGH &HAT WX
WRUAAR Y4 SUAR BT Y4919

SHTSTIFASIT BIAIAT =1 JATUATRA WS wic H 50

3T R 6478 dIo7/Ae BT SATE DR BT &HAT @S B |
gTeTifch, STTHIR H 3MUTS s WRYGAR se Ugfadl &
MR TR 3Ad! 15T SIS THT 2443 H 5997 dIoT / UeY
e =T ot |

ERYAIR Fae STARIl # dSmenfe + yeraase
625 UTH/T SURIA fATuRRIde—Af$TH 25 U9 /8 # g
9ISt @1 ftredw ArTe (4675/91%) <t fbar T,
Safe 9 B I AeE (576/9%) Gifdenfem +
UATRIET (3TRTH) 625 U/ ORI BATGETHIY TRIet 67

TMH/T + QATRIHERR 18 IH /8 (25—30 kA W ) 4
ol fopar T | | 31if3Te wU | EWRUAaR R SUAR |
Swaq dI Sded iR g § 5415/a W @1 i
ANTE ot foa |

gsfaforar grefavgerier &1 €161 SUTET &HAT WR
WRUYAAR 941 SUAR bl Y419

TROGIR FeeE SUARl H U<iffenfed 678 uma/3
(38.7 ¥IgW) SWRIA UATRIE + AgecllhII—YCISd
(3TRTH) 135 UTH /7 H STadH 4ol IATEH & HATI—TT
A #§ a7 arre (8226/9%) ot fhar AT iR UE
S d1e USIMRAfod + URTeage (TRUA) 625 TT4/3.
SR ISR b—AISIH 25 UM /& (7957/91%) & ®U
# et | 3 Hou SiRIe U W AU W gRT aof fhy
MY 15T SaTee (7792/91%) 1 Y arferep o |

MG ITART # UL 678 UTH/7 (38.7 HIY=)
SWRIA [SIURRIdG—IETH 25 UH/T + [(ACHRRHA
firerrget + FeERI Trer) (3TRTH)] 4 779 /& (S fsron)
F e (454/9%) i1 St <of fobar T |

greever dRifAfaaigey o 9 SR f9ar W)
WRYAIR Y€1 SUAR DT YATd

MR ITART H, USHAT + UATaager™ (3TRYH)
625 UM /T SWRId BT U 67 UM /T
ClTFRITeRIRI 18 UTH /8 H USighe Seacd dIof ScdTad
R A # swdr A (3679/H1%) <ot fhar |
BT SUART B IMMR TR WRATIR BT §oT SUTEH 832
I 2834/M% T = BIaT ® | Sead iR e 9w
IS B ArI—a1 S § I BT AT hHe: Nifd
ARG @vg (699/H?) &R @ 'Y FRE SUER
(972/%) # <f fobarr T |
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Effect of weed management treatments on seed
production capacity of Echinochloa colona

Echinochloa colona has shown the potential to produce
6478 seeds/ plant at 50 DAS in weedy check plot. However,
its seed production capacity varied from 2443 to 5997
seeds/plant depending upon the weed management
practices adopted in DSR.

Among the weed management treatments
pendimethalin + penoxsulam 625 g/ha as PE fb bispyribac-
sodium 25 g/ha as PoE recorded maximum contribution of
seeds (4675/m’% to the soil, whereas lowest seed
contribution (576/m”) was recorded by pendimethalin +
penoxsulam (RM) 625 g/ha as PE fb fenoxaprop ethyl 67
g/ha + ethoxysulfuron 18 g/ha as PoE (25-30 DAS). The
partially weed check treatment registered highest seed

production and seed contribution of 5415/ m’ to the soil.

Effect of weed management treatments on seed
production capacity of Ludwigia parviflora

Among the weed management treatments
pendimethalin 678 g/ha (38.7 CS) as PE fb penoxsulam +
cyhalofop-butyl (RM) 135 g/ha as PoE registered highest
seed production as well as seed contribution to the soil
(8226/m’) and it was closely followed by pendimethalin +
penoxsulam (RM) 625 g/ha as PE fb bispyribac-sodium
25g/ha as PoE (7957/m’). These values were even higher
than the seed production (7792/m?’) recorded by partially
weedy check treatment.

Among the herbicidal treatments lowest value of seed
production (454/m’) was recorded by pendimethalin 678
g/ha (38.7 CS) as PE fb bispyribac-sodium 25 g/ha +
[(metsulfuron methyl + chlorimuron ethyl) (RM)] 4 g/ha
(Tank mix) as PoE.

Effect of weed management treatments on
seed production capacity of Alternanthera paronychioides

Among the herbicidal treatments, pendimethalin +
penoxsulam (RM) 625 g/ha as PE fb fenoxaprop ethyl 67
g/ha + ethoxysulfuron 18 g/ha as PoE registered highest
seed production and its contribution to the soil (3679/m’).
Seed production of the weed varied from 832 to 2834/m’
depending upon the herbicidal treatments. Highest and
lowest seed production as well as contribution of seed to the
soil was recorded in partially weedy check (6995/m?® and

two hand weeding treatments (972/m’), respectively.
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g1 I el ?;[’T:I'Ig ¥ WRUdaR =T S GEaE 3R Effect of weed management treatments on weed control
ATdel DY AT SUST IR WRUIAR Y§EH SUAR BT Y41 indexand grain yield of ricein DSR

USMenfed 678 UM /T (387 WIUW) SWid Pendimethalin 678 g/ha (38.7 CS) as PE fb bispyribac-
IR h—aIfead 25 UTH/T + [T R IEDIESE sodium 25 g/ha + [(metsulfuron methyl + chlorimuron
Wﬁﬁﬂ?\!ﬂ Qﬁ{?[) (aRUH)] 4 T/ (é—cﬁ ﬁI—CR?) J q—% ® ethyl) (RM)] 4 g/ha (Tank-mix) as PoE recorded higher
RO H STy WRUGIR T _[EbiD el B Rprs weed control index values at all the growth stages resulted
P, SH® IRUIHREwY Sea 3T SUST (3.18 Eﬂ/?) —ég in higher grain yield (3.18 t/ha), which was statistically at
ST WiRere wU 3 &1 8l 9 RIS SUER (321 < R) B P with two hand weeding treatment (3.21 t/ha). T6 (2 HW
CHRal! off | T6 (30 3R 60 fo7 W = ﬁ?’ﬁi&) J ST at 30 and 60 DAS) recorded maximum value of per cent
IYS (52.1%) T gfererg qﬁ&r BT TRHaH T ool fopar, oit increase in grain yield (52.1%), which was closely followed
5 21ifre wy O &jqz{lﬁd EUE IYAR &l SGRl ¥ Ta by T4 treatment (50.7%) in comparison to the partially

TR (50.7%) ERT faear & ot o i o | weedy check treatment.
q-—ﬁcﬂldq BT g\g/rc?/r\}/q/ aTeNT & RaoiT® R BT Penoxsulam does not have the level claim against
arar Tl 2 | ﬁ:ﬁ’cﬂq’\aﬂq I<H el STIR (jS/'C?/(G'/d// Ludwigia parviflora. Herbicidal treatments containing

Bl R B | Awd %8, 596 IRvITHERawy srafsran penoxsulam failed to control Ludwigia spp. resulted in high
TR Sod WRUAIR S479 31X 1.92 T/ BT W9 3ol Suof ~ Weed pressure of Ludwigia spp. and poor grain yield of 1.92
Tl gg, Sl 37R1® wU H IUATRT WU SUAR | AT B4 t/ha, which was even lower than partially weedy check
off (ﬁTﬁ*ﬁb—l 1_10) | treatment (Table 1.10).

vdMenfas (38.7 ¥Ivd) @1 ynE@HIRar €ISl &Y Efficacy of pendimethalin (38.7 CS) for controlling
Qb ‘ISQI§ q yarfaa 3?773(;]???1?3” HlcTl=T &1 Echinochloa colona as influenced by burial depth of seeds

[RRIECKZE ] ﬁ*I'Q Staggered and late emergence of Echinochloa colona

oIy wu O 31 TERTS A SHIGTIFANST BlcfiT & seedlings' especially from greater depths played important
AT D HUT AR N ¥ ST T Usmrforg @) role in determining efficacy of pendimethalin.
l;rzﬁ’amﬁa'[ fFgiRa o § H98« Li\uf Hﬁ-ﬁﬂ fwrg|  Pendimethalin was effective in controlling weed seedlings
USHenferT 1 9 3 A9 A & TewE § b arel emerged from1to 3 cmsoil depths. Seedlings emerged from
WRUAARYT BT AT B & uvre) o7 | gag! gt § 9wy surface soil escaped the toxicity of pendimethalin from 5 to
PR 5 J 13% db GSHfer @1 faurhdr & g9 ¢ 3k~ 13% and more number of survived plants were recorded
SNfaa Dl 1 1S d=r gag & B (78 J 88%) g  due to highest emergence potential of Echinochloa colona
SPHIZTIFANST BIcTIT B SeaqH SHI BT &AdT & pHRop  fromsurfacesoil (78 to 88%).

TSl B S |
AT 1.10: TWRYAIR =0T “\j\'cldviq>, TS DI UG SR TRUTART & §IoT ITE TR BRUAAR TG SUAR BT JHTG
Table1.10:  Effectof weed management treatments on weed control index, grain yield and seed production of weeds
Treatment Weed Grain Per cent Seed Seed Seed
control yield increase | production of | production | production of
index (%) at (t/ha) in grain Echinochloa of Ludwigia | Alternanthera
60 DAS yield colona parviflora paronychioides
(No/m?) at (No,/m?) at (No./m?) at 60
50 DAS 60 DAS DAS
T1-Pendimethalin+pyrazosulfuron- 73.56 2.92 38.4 1857 4606 832
ethyl fb THW (30 DAS)
T2-pendimethalin+penoxsulam fb 62.79 2.29 8.5 4675 7957 2834
bispyribac-sodium
T3-pendimethalin+penoxsulam fb 71.83 2.74 29.9 576 2470 3679
fenoxaprop ethyl+ethoxysulfuron
T4-pendimethalin fb bispyribac-sodium 74.35 3.18 50.7 1948 454 1723
+ (MSM+chlorimuron)
T5-pendimethalin fb penoxsulam + 58.91 1.95 -7.6 843 8226 1175
cyhalofop-butyl
T6-2 HW at 30 and 60 DAS 76.49 3.21 52.1 1403 418 972
T7- Partially weedy (1 HW at 60 DAS) - 211 - 5415 7792 6995
LSD (P=0.05) 0.59 - -
18 A
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122 o9 —Ig—9T & B 4 e 94 a1 &g+
dedR BUd IAqHAT &9dl D AT
ERUYAIR ufaRiel gorreft

28 I UG dTell e (MENTRNR— THIIIRATRRTS
¥ 25 fP, 1 MESlddl I[YR ¥, 2 R Tl 4), 12
UoT T8+ (QMEAIURTR—TURIRAIRSTS 9) 3R 12 Fax
fhe (IR 3hIT WIEH IR IR 45T 4) $ol Aarax
A & 52 TG ! DI G WRITIR T ITARI & dgd
Hegifhd fam 1T &, AT T1- YSIHenferd 678 UTH/z (38.7
o) SWRId 1 81 4 RIS & ©U H 35 R o= @1 12-
U 678 UT/? (38.7 WIUH) SURIT UHATHRIed +
ASeAThI—Cee (3TRYH) 135 UTH/T (25—30 fad W)
H 2 HIex X 2 Hiex Wil # S UM SI18R—206 e
& IUAIRG WUS P WUAAR 30 ITAR & w9 4
HIAT AT o7 | JHROT H YHHUdT ST AT IR IR BT
M B & forg U wie iR die e +ft fag Ty |
28 T 2022 BT W H 52 TG & 4ol GI¢ Y |

AIfT®dT 1.11 & 3fibs! I Udl = 2 & 31fded Suw
HARR—ET—202, HRMR—4TH—203,  IRR—ET—205,
AIBR—EMH—206, WIRTR—&TH—209 YUS--  GIThH
JATSIAR64—SIAREN,  HIRARAR—680—f1—f1—25—4,
HIBMRIR—808—1 AR Fhx fHl TS TMes, IRTSST 6129
oS, TIA3TIRY 27936, UAITRY 38967 I HfTaHicT uefor
# 3T & Jidd & forg g1 T 2| 34 fheAl &1 I
WGRUTAR {107 eAbids Hed, TS SUS, B LD,
AR 3R BT H Yhwudl & AR TR Har 17 2|
aRudaar R Bfe 11, NG, dewr e, gor,
IBTR—ETT 40, HR—LTH 103 3R HRMR—ETT —209 BT
AT FgRy < 7 |

1.2.2 Proofing direct-seeded rice with better cultivar
plasticity in rice-wheat-greengram cropping system

28 high yielding cultivars (25 cultivars from ICAR-
NRRI, 1 from IGKV Raipur, 2 local cultivars), 12 breeding
lines (From ICAR-NRRI) and 12 hybrid varieties (From
Bayer Crop Science, Pioneer Seeds and National Seed
Corporation)  altogether 52 germplasms of rice were
evaluated under two weed management treatments i.e. T1-
Pendimethalin 678 g/ha (38.7 CS) as PE fb 1 HW at 35 DAS
and T2- Pendimethalin 678 g/ha (38.7 CS) as PE fb
penoxsulam + cyhalofop-butyl (RM) 135 g/ha as PoE (25-30
DAS) in 2 m x 2 m plot in which weedy plot of local R 206
variety was treated as weed check treatment. Petri plate and
pot studies were also conducted to assess uniformity in
germination, root volume and biomass. Seeds of 52
germplasms were sown on June 28,2022 in field.

Data in Table 1.11 revealed that high yielding
varieties Sadabahar, Abhishek, Sahbhagi dhan, Purna,
Naveen, CR DHAN-202, CR-DHAN-203, CR-DHAN-205,
CR-DHAN-206, CR-DHAN-209; breeding lines IR64-Drtl,
CRR 680-B-B-25-4, CRR 808-1 and hybrid varieties Tej Gold,
Arize 6129 Gold, XRA 27936, XRA 38967 have been selected
for further evaluation in replicated trial. Selection of these
varieties has been made on the basis of weed control index
value, grain yield, harvest index, duration and uniformity in
germination. Lodging tendency of Kalinga III, Abhishek,
Sahbhagi dhan, Purna, CR-DHAN 40, CR-DHAN 103 and
CR-DHAN-209 was observed at maturity.

AIfADT 1.11: T WRUGAR YdgH STARI & T8 €1 P 52 8k fbeH 1 fAwre=
Table 1.11 : Performance of 52 germplasms of rice under two weed management treatments
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Cultivar/Breeding line/ Pendimethalin 678 g/ha PE fb Hand Weeding| Pendimethalin 678 g/ha PE fb Cyhalofop
Hybrid variety at 35 DAS butyl+Penoxsulam 135 g/ha PoE
Weed control Grain yield Duration | Weed control | Grainyield | Duration
index (%) at (t/ha) index (%) at (t/ha)
60 DAS 60 DAS
Sadabahar 74.3 4.29 105 69.0 3.62 101
Abhishek 77.1 5.21 116 72.8 4.41 113
Sahbhagi dhan 71.9 4.05 107 58.5 2.95 100
Purna 76.4 3.94 92 75.7 3.68 89
JR 206 (Local) 63.2 3.43 117 56.4 3.00 115
Naveen 69.7 4.02 115 64.8 3.09 113
CR DHAN-202 67.5 3.94 111 64.3 3.28 109
CR-DHAN-203 744 4.24 109 68.3 3.66 106
CR-DHAN-205 75.9 4.55 112 70.1 3.96 109
CR-DHAN-206 75.2 4.26 112 66.9 3.54 109
CR-DHAN-209 70.6 3.81 116 59.9 2.93 110
IR64-Drtl 75.7 4.81 116 73.3 4.50 114
CRR 680-B-B-25-4 71.0 3.83 109 66.7 3.16 104
CRR 808-1 77.5 5.33 113 75.2 512 110
Tej Gold (H) 77.6 5.25 115 73.9 424 112
Arize 6129 Gold (H) 77.8 5.80 122 743 4.93 117
XRA 27936 (H) 78.7 5.83 123 72.4 4.56 117
XRA 38967 (H) 75.9 5.09 125 72.7 4.63 121
£
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XRA 27936 (Hybrid) at 107 DAS

1.2.3 Influence of weed management practices on
biology and soil seed-bank of Alternanthera
paronychioides and other weeds in rice-wheat

cropping system.

Seed ecology and seed senescence of Alternanthera
paronychioides

Studies on emergence pattern of Alternanthera
paronychioides from seeds revealed maximum emergence of
seedlings from surface soil, staggered emergence from 1 and
2 cm soil depth and no emergence from 3 cm soil depth.
However, turning the soil resulted in 3 to 8% emergence
from seeds resided at 3 cm soil depth and 5% additional
emergence from 2 cm soil depth.
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Emergence pattern of Alternanthera paronychioides from
seeds resided on surface soil also revealed senescence
phenomenon in which 76% emergence from 5 months old
seeds, 67 to 70% emergence from 8-10 months old seeds, 34%
emergence from 16 months old seeds, 27% emergence from
18 months old seeds and 23% emergence from 21 months old
seeds wererecorded.

Seed ecology of Physalis minima

The study revealed that seedlings of Physalis minima
have emerged within 28 days from the current seeds
vertically distributed throughout the soil profile up to 3 cm
depth in which 100% emergence was recorded from 1 and 2
cmdepthat 18" and 20" day, respectively and 64 to 76% from
surface soil (0 cm depth) and 9% emergence from 3 cm soil
depth, respectively at 28" day (Figure 1.1). Seeds resided at 3
cm soil depth have undergone enforced dormancy and
turning the soil at 87" day resulted in additional 51%
emergence.

Wide variation on seedling emergence of Physalis
minima was recorded during Rabi season in rice-wheat
cropping system when fruits were embedded within the soil
or present on surface soil representing the situation like zero
tillage.

Seed ecology of Medicago polymorpha:

This study revealed that 78, 75 and 68% emergence of
seedlings of Medicago polymorpha were recorded from 1, 2
and 3 cm soil depths, whereas 54% emergence was recorded
from surface soil at 107" day. Seedling emergence of
Medicago polymorpha from maximum soil depth of 6 cm was
recorded when only seeds instead of fruits were used.

Optimum emergence of Medicago polymorpha seedlings
was recorded between 25 to 30 days from different soil
depths up to 5 cm, whereas first emergence of weed
seedlings from 6 cm soil depth was recorded at 39" day.
Beyond 30 days staggered and discontinuous emergence of
Medicago polymorpha seedlings were recorded from different
soil depths.

Seed ecology of Trianthema portulacastrum

Studies on emergence pattern of Trianthema from seed
during Kharif season in rice-wheat cropping system
revealed that seedlings of Trianthema have emerged up to 3
cm soil depth form 1 month old seeds. No emergence was
recorded beyond 3 cm soil depth up to 120" day. 24, 12, 12
and 6% emergence were recorded from 0, 1, 2, 3 cm soil
depth, respectively at 20" day after that no emergence was
recorded.
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Current seeds of Trianthemahave started to emerge at 7"
day with the value of 10% emergence at 26" day from surface
soil in comparison to 32% emergence of 4 months old seeds.

Weed management practices in zero tillage wheat

Yield data recorded from weed-free treatment were
ranged between 6.4 to 6.9 t/ha, whereas in case of the
treatments clodinafop propargyl + metsulfuron methyl 64
g/ha (RM) as PoE + 1 HW at 40 DAS and clodinafop
propargyl + metsulfuron methyl 64 g/ha (RM) as PoE, the
yield data were recorded between 6.2 to 6.8 t/ha and 6.1 to

& e fbay T | 6.7 t/ha, respectively.

100.0

95.0 —

230 a4 ——0cmdepth — ——1 cm depth

590 [ 2 cm depth 3 ¢cm depth
=650 -
X600 | _
=350
o | y
=45.0 1 /
£035.0
= L/ /
2390 I /
200 [ -
=150 [/ 4

] ] /
10.0 7/
5.0 I / o~
0.0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Days

faa 1.1: fhaifer e & sigRer R ISl &1 T893 &1 991

Figure 1.1. Influence of burial depth of seeds on seedling emergence of Physalis minima
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1.3 Resource use maximization through water and
weed management in rice-based cropping system
(2020-23)

1.3.1. Water and weed management effect on weed

prevalence, water and crop productivity and
profitability in transplanted rice-based cropping
system

Chickpea (Rabi2021-22)

In chickpea, three water levels [flood irrigation (FI) at
100%, sprinkler irrigation (80% of FI) and drip irrigation
(60% of FI)] and four weed management levels
[pendimethalin +imazethapyr 1000 g/ha (PE), topramezone
20 g/ha (PoE), hand weeding (30 DAS) and weedy check]
were evaluated. The study area was comprised by grassy
weeds like Awvenaludoviciana, Phalaris minor, Digitaria
sanguinalis, Paspalidium flavidum; broad-leaved weeds like
Medicago polymorpha, Chenopodium album, Melilotus indica,
Rumex dentatus, Sonchusoleraceus, Vicia sativa, Lathyrus

aphaca, etc.

22 ;



NTHITU- T IeIfor
ICAR DWR

gars @ 60 fa @1g, fgu Rans (UwanE &1 60%) &
AT WRUAARI HT ol T9cd 3R Y SIGIR (HHAT:
48 /Y @R 215 UL /H) I HH qAT 31.2% WRUAAR
=0T qeqdr (Sogdls) SR 20.8% WRUAAR =T
FADID (STIHIRNE) & AT Ha 3MH &l b T,
STafd 100% q1¢ (FelS

) Remg @ A1 Seaad ERUAaR
ATUGE (HHE 70 /AT 3R 30.7 UT./HY) <t favar T |
fsu RaE § #8 WRUdIR AEs! 7 98k fAarnT 3R
SUS faRiyarell B H¥eIfid @x9 # Aeg @I, e
RO Ied T SR AT IUST (HHR: 1798 3R
2120 THATITH / TIIR) & AT J8aR STel SATGHAT (9.7
a1/ 3./ fl) Urd 8% | 919 b Ha¥y ¥ &1 1R 3
PIIIST 100% TR dT¢ RaTs & A1 U1 Bl TS |

WRUTIR e Termall #, SISt 20 IT. /7. (3feRoT
T8 IIYANT) #917%@@13%@?973%@@3%34@?%
A1 e HH WRUAIR E99cd IR YH Sid9R (HHeT:
10 /HY 3R 1.6 UT. /H7) Tl T | STaad WRATIR &
AR Y&h SR (HHAT: 102/ AR 424 TT /W)
ajqﬂrﬁawa%waaﬁ%mﬂmlawﬁmﬁzom
/. @ STANT ¥ SeaqH dre1 Sudl (2118 fhaT. /7)) 3R
STt Scareddr (127 fam. /7. /L) o gg, Stafds o
BT IcATe A Afd 21T H RIS (2443 {541 /2) verA
H YT g7 | JJUATRT @Us # Had HH diaf Ud AT &
IO 3R YT Bl Iearadhdr urd gs (Fs 1.2) |

arffe gfdace 2022
ANNUAL REPORT 2022

At 60 DAS, the lowest values of total density and
biomass of weeds were recorded in drip irrigation at 60%
(48/m* and 21.5 g/m’, respectively) with 31.2% WCE and
29.8% WCI, whereas the highest weed parameters were
recorded in flood irrigation at 100% (70/m’ and 30.7 g/m’,
respectively). Lower weed parameters recorded in drip

irrigation helped in synthesizing better growth and yield
attributes and that resulted in higher seed and haulm yield
(1798 and 2120 kg/ha, respectively) and water productivity
(9.7 kg/ha/mm). The lowest seed and haulm yield was
obtained with flood irrigation at 100%.

Among the weed management practices, post-
emergent application of topramezone 20 g/ha recorded the
lowest weed density and biomass (10/m’ and 1.6 g/m’,
respectively) with 91.7% WCE and 97.3% WCI. The highest
weed density and biomass were recorded with a weedy
check (102/m* and 42.4 g/m’, respectively). Application of
topramezone 20 g/ha recorded the highest seed yield (2118
kg/ha) and water productivity (12.7 kg/ha/mm), whereas
haulm yield was highest with hand weeding (2443 kg/ha).
Weedy check plots had the lowest yield and water
productivity (Figure1.2).
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Figure 1.2. Weed parameters, crop and water productivity of chickpea influenced by irrigation methods and weed management practices
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Blackgram (Summer 2022)

In blackgram, study area was comprised by grassy
weeds like Echinochloa colona, Dinebra retroflexa, Digitaria
sanguinalis and broad-leaved weeds like Alternanthera
sessilis, Physalis minima, Euphorbia geniculata, Tridax
procumbens, etc.
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At 45 DAS, lowest values of total density and biomass

of weeds were recorded in drip irrigation at 60% (11.3/m’
and 6.5 g/ m’, respectively) with 28% WCE and 46.8% WCI,
whereas the highest weed parameters were recorded in
sprinkler irrigation at 80% (15.8/m’ and 123 g/m’,
respectively) but was comparable to flood irrigation at
100%. Lower weed parameters in drip irrigation at 60%
helped in synthesizing more and wider leaves, more
branches, pods/plantand seeds/pod and finally resulted in
higher seed and haulm yield (0.95 and 2.15 t/ha,
respectively) and water productivity (5.07 kg/ha/mm). The
lowest seed and haulm yields with lower water productivity
wererecorded in flood irrigation (Figure 1.3).

hand
weeding at 20 DAS obtained the lowest weed density and

Among the weed management practices,

biomass (3.3/m? and 0.9 g/m? respectively) with 89.7%
WCE and 96.8% WCI The highest weed density and
biomass were recorded with a weedy check (32.2 g/m’and
27.9 g/m’, respectively). Imposition of hand weeding at 20
DAS recorded the highest seed and haulm yield (1.12 and
2.37 t/ha, respectively) and water productivity (4.93
kg/ha/mm).
productivity were recorded in weedy check treatment.

The lowest values of yields and water
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Figure 1.3: Weed parameters, crop and water productivity of blackgram influenced by irrigation methods and weed management practices
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Transplanted rice (Kharif 2022)

In transplanted rice, field comprised of grassy weeds
like Dinebraretroflexa, Echinochloacolona, broad-leaved
weeds like Alternantherasessilis, Eclipta alba, Ludwigia
parviflora, Mecardoniaprocumbens, and Fimbristylis miliacea
and Cyperus iria were the sedges present.
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At 60 DAS, the lowest values of total weed density and
biomass were recorded in the plots with continuous
flooding (53.0/m” and 14.9 g/m’, respectively) with 37.2%
WCE and 38.7% WCI, whereas the highest weed parameters
were recorded with irrigation at 15 cm withdrawal of water
(84.3/m’ and 24.3 g/m’ respectively). Lower weeds in
flooding helped in synthesizing more yield attributes (i.e.
panicle length, panicle weight filled grains etc) resulted in
higher grain and straw yield (5.77 and 7.17 t/ha,
respectively), likewise, water productivity was highest with
flooding (3.99 kg/ha/mm) but was comparable to others,
whereas the lowest grain yields were recorded with

irrigation at 15 cm withdrawal of water.

Among weed management practices, twice hand
weeding at20 and 40 DAT recorded the lowest weed density
and biomass (20.0/m’ and 3.3 g/m’ respectively) with
86.4% WCE and 92.6% WCI followed by cyhalofop +
penoxsulam 135 g/ha. The highest weed density and
biomass were recorded in weedy check treatment (146.7 /m’
and 44.1 g/ m’, respectively). Twice hand weeding recorded
the highest grain and straw yield (6.57 and 7.49 t/ha,
respectively) and water productivity (4.71 kg/ha/mm),
however, the values were comparable with cyhalofop +
penoxsulam 135 g/ha. The lowest values of yield and water
productivity were recorded in weedy check treatment
(Figure1.4).
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Figure 1.4 Weed parameters, crop and water productivity of transplanted rice influenced by irrigation methods and
weed management practice
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1.3.2. Water and weed management effect on weed
prevalence, water and crop productivity and
profitability in direct-seeded rice-based cropping

system
Wheat (Rabi 2021-22)

In wheat, three water levels [flood irrigation (FI) at
100%, sprinkler irrigation (80% of FI) and drip irrigation
(60% of FI)] and four weed management levels [clodinafop +
metsulfuron 64 g/ha (Post), mesosulfuron + iodosulfuron
14.4 g/ha (Post), hand weeding at 20 and 40 DAS and weedy
check] were evaluated. The study area was infested with
grassy weeds like Avena ludoviciana, Phalaris minor, Digitaria
sanguinalis, Paspaladium flavidum broad-leaved weeds like
Medicago polymorpha, Chenopodium album, Melilotusindica,

Rumex dentatus, Sonchus oleraceus, Physalis minima etc.

At 60 DAS, lowest values of total density and
biomass of weeds were recorded in drip irrigation at 60%
(39/m* and 16.9 g/m’, respectively) with 43.2% WCE and
35.0% WCI, whereas the highest weed parameters were
recorded in flood irrigation at 100% (68/m’ and 26.0 g/m’,
respectively). Lower weed parameters helped in
synthesizing more growth and yield attributes and that led
to higher grain and straw yield (4.26 and 5.82 t/ha,
respectively) and water productivity (16.9 kg/ha/mm). The
lowest grain and straw yield and water productivity were

recorded with flood irrigationat 100%.

Among weed management practices, the
sequential application of clodinafop+metsulfuron 64 g/ha
(Post) recorded the lowest weed density and biomass
(17/m* and 1.9 g/m’ respectively) with 88.3% WCE and
97.5% WCI. The highest weed density and biomass were
recorded with a weedy check (148/m” and 79.1 g/m’
respectively). Application of clodinafop + metsulfuron
recorded the highest grain and straw yield (4.68 and 6.38
t/ha, respectively) and water productivity (15.3
kg/ha/mm). The lowest values of yield and water
productivity were recorded in weedy check treatment

(Figure1.5).
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Figure 1.5: Weed parameters, crop and water productivity of wheat influenced by irrigation methods and weed management practices
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Greengram (Summer 2022)

In greengram, study area was infested with grassy
weeds like Echinochloa colona, Dinebra retroflexa, Digitaria
sanguinalis broad-leaved weeds like Alternanthera sessilis,
Physalis minima, Euphorbia geniculata, Tridax procumbens, etc.

At 45 DAS, lowest values of total density and biomass of
weeds were recorded in drip irrigation at 60% (10.8/m’ and
5.7g/m’, respectively) with 27.5% WCE and 47.7% WCI,
whereas the highest weed parameters were recorded with
sprinkler irrigation at 80% (14.9/m’ and 11.0 g/m’,
respectively) but was comparable to flood irrigation at 100 %.
Lower weed parameters in drip irrigation at 60% helped in
synthesizing more and wider leaves, more branches,
pods/plant and seeds/pod and these parameters led to
obtain higher seed and haulm yield (0.91 and 2.25 t/ha,
respectively) and water productivity (4.83 kg/ha/mm). The
lowest seed and haulm yields with lower water productivity
were obtained in flood irrigation.

Among weed management practices, hand weeding at
20 DAS registered the lowest weed density and biomass
(3.4/m’and 0.7 g/m’, respectively) with 88.7% WCE and
97.0% WCI. The highest weed density and biomass were
recorded in weedy check treatment (30.1/m”and 24.9 g/m’,
respectively). Imposition of hand weeding at 20 DAS
recorded the highest seed and haulm yield (1.06 and 2.49
t/ha, respectively) and water productivity (4.69
kg/ha/mm).
productivity were recorded in weedy check treatment.

The lowest values of yields and water
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Figure 1.6: Weed parameters, crop and water productivity of greengram influenced by irrigation methods and weed management practices
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Dry-seededrice (Kharif 2022)

In direct-seeded rice, field was infested with grassy
weeds like Dinebraretroflexa, Echinochloacolona, Eleusine
indica, Digitariasanguinalis, broad-leaved weeds like
Alternanthera sessilis, Eclipta alba, Mecardonia procumbens and

Cyperusiria was the only sedge present.

At 60 DAS, total density and biomass of weeds were
lowest in 15 kPa treatment (72.3/m’ and 17.5 g/m’,
respectively) with 31.3% WCE and 43.6% WCI, whereas the
highest weed parameters were recorded with irrigation at
45 kPa (105.3/m’ and 56.9 g/m’ respectively). Lower weed
parameters helped in synthesizing more growth and yield
attributes resulted in higher grain and straw yield (3.88 and
5.50 t/ha, respectively), whereas water productivity was
comparable among water levels. The lowest grain and straw

yield was recorded with irrigation at 45 kPa.

Among weed management practices, the sequential
application of pretilachlor + pyrazosulfuron at 615 g/ha
(PE) fb cyhalofop + penoxsulam 135 g/ha (Post) recorded
lowest weed density (15.1/m’) and biomass (1.9 g/m’) with
93.9% WCE and 96.7% WCI but was statistically comparable
to hand weeding twice. The highest weed density and
biomass were recorded with a weedy check (245.8/m’ and

56.9 g/ m’ respectively) (Figure 1.6).

Sequential application of pretilachlor + pyrazosulfuron
/b cyhalofop + penoxsulam recorded the highest grain and
straw yield (4.75 and 6.64 t/ha, respectively) and water
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productivity (4.33 kg/ha/mm), but it was comparable to
hand weeding twice. The lowest values of yield and water

productivity were recorded with a weedy check.
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Figure 1.7: Weed parameters, crop and water productivity of direct seed rice influenced by irrigation methods and weed
management practices
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1.3.3. Effect of seed rate and weed management practices
on weed control, productivity and profitability in
direct-seededrice

Study area was infested with grassy weeds like Dinebra
retroflexa, Echinochloa colona, weedy rice, and broad-leaved
weeds such as Phyllanthusspp., Ludwigiaparviflora, and
Alternanthera sessilis.
recorded in the field.

Cyperusiria was the only sedge

Among seed rate, at 60 DAS, seeding of 30 kg/ha
recorded higher weed density (54.4/m’) and weed biomass
(26.0 g/m’) than that of 100 kg/ha (38.0/m” and 18.9 g/m’,
respectively). Seeding of 100 kg/ha recorded 27.3% more
weed suppression followed by 50 and 40 kg/ha than 30
kg/ha. In contrary, higher seed rate caused more number of
ineffective tillers and chaffy grains/panicle. The highest
grain yield of rice was recorded with 40 kg/ha (4.64 t/ha)
but was comparable to 50 and 100 kg/ha. The lowest grain
yield was recorded in the seed rate of 30 kg/ha (4.10 t/ha)
(Table1.12).

Among the weed management practices, pretilachlor +
pyrazosulfuron 615 g/ha (PE) fb cyhalofop + penoxsulam
135 g/ha (Post) recorded least weed density (8.7/m% and
weed biomass (25 g/m’) with higher weed control
efficiency (96.7%), which was comparable to pretilachlor +
pyrazosulfuron 615 g/ha (PE) fb hand weeding at 30 DAS.

!

DWR
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Lower weeds with lesser biomass led to synthesis of more
tillers, longer panicles and more filled grains resulted in
higher grain yield (5.49 t/ha) but was comparable to
pretilachlor+pyrazosulfuron 615 g/ha (PE) fb hand weeding
at 30 DAS (540 t/ha). Pendimethalin 678 g/ha (PE) fb
bispyribac sodium 25 g/ha (Post) was also considerably
controlled the weeds, however, was less effective than
pretilachlor+pyrazosulfuron 615 g/ha (PE) fb
cyhalofop+penoxsulam 135 g/ha (Post). The weedy check
plots had highest weed density (140.1/m’), and biomass
(76.3 g/m’) and lowest grain yield (2.20 t/ha). Weed density
and weed biomass followed the negative linear relationship
with grain yield (Figure 1.8). Contrarily, filled grains and
panicle weight followed the positive linear relationship with
paniclelength (Figure 1.18).
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Figure 1.8. (a) The relationship between weed density and biomass and grain yield (b) filled grain and panicle langth
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Table 1.12: Weed control and productivity of direct seeded rice influenced by seed rate and weed management practices

Weed density Weed biomass WCE Grain yield Straw yield
Treatment (no. /m?) (g/m?) (%) (t/ha) (t/ha)
Seed rate (kg/ha)
30 5442 26.02 0.0 4.10° 6.22b
40 46.8> 22.6P 13.0 4.64 6.552
50 44.1° 21.6P 16.9 4.622 6.62a
100 38.0¢ 18.9¢ 273 4.552 6.682
Weed management practices (W)
Wi 20.9° 6.5P 915 4.81° 6.882
W2 8.7¢ 2.5¢ 96.7 5.49 6.89
W3 13.6P 3.7¢ 95.1 5.402 6.942
W4 140.12 76.32 0.0 2.20¢ 5.36b
30 E\%
U S
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1.3.4. Effect of pre-emergence herbicides on weed
control and productivity in direct-seeded rice

(Oryzasatival.)

Application timing of pre-emergence herbicide i.e.
pendimethalin influences the weed control efficiency, as it is
sensitive to photo and thermos regimes. Application of
pendimethalin provided excellent control on grasses and
broadleaved weeds with 66.1-82.7% WCE and 71.1-88.5%
WCIL The lowest weed density and weed biomass recorded
at 4 pm and was comparable to 8 am over control. Lower
weed parameters in pendimethalin applied at4 pmrecorded
more tillers/ m’, longer and heavier panicles with higher
grain and straw yield (5.9 and 9.3 t/ha, respectively) but was
statistically comparable to 8 am and 10 am. The higher weed
density, more weed biomass with lower yield attributing

characters was recorded in control treatment.

AITADT 1.13: TRUAIR, U IR IR I 1T dTel AT Bl SUST IR USTHATTT SIUarT & T BT JH1T

Table 1.13: Effect of pendimethalin application timing on weeds, yield attributes and yield of dry-seeded rice

Treatment Weed Weed WCE | WCI No. of Panicle Panicle Grain | Straw
density biomass (%) (%) tillers/m? length weight yield yield
(no,/m?) (g/m?) (m) | (g/panicle) | (tha) | (tha)
8 am 3.60 (12.0) 2.45 (5.0) 80.6 86.0 524.4 26.1 3.02 5.8 9.2
10 am 4.05 (15.5) 2.80 (6.9) 75.0 80.8 498.4 254 3.00 5.7 8.8
12 noon 4.20 (17.5) 2.98 (8.3) 71.8 77.0 475.0 25.2 2.88 5.5 8.6
2 pm 4.58 (21.0) 3.32 (10.4) 66.1 71.1 450.9 24.7 2.78 52 8.0
4 pm 3.40 (10.8) 2.26 (4.1) 82.7 88.5 531.4 26.3 3.37 5.9 9.3
Control 7.92 (62.0) 6.06 (35.9) - - 337.2 17.9 2.64 1.9 5.5
LSD (P=0.05) 1.13 0.77 40.22 2.93 0.25 0.17 0.40
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1.3.5. Weed competitive ability of major rice cultivars
at different weed pressure on weed suppression
and productivity under dry-seeded rice (Oryza
satival.)

Weed competitive ability of fourteen rice cultivars
were evaluated at different weed pressure under dry seeded
rice. It was noticed that Swarna Shreya, Swarna Samriddhi and
BRRI 75 rice cultivars could sustain their growth and
development even at high weed pressure. Irrespective of
weed pressure, the overall weed suppression by these
cultivars was 57.9-79.4% over poor competitor (DRR 47).
Irrespective of rice cultivars, WCE was highest by 95.2% at
low weed pressure (pretilachlor+ pyrazosulfuron 615 g/ha
fb cyhalofop+penoxsulam 135 g/ha) followed by medium
weed pressure (69.7%). Swarna Shreya, Swarna Samriddhi and
MTU 1156 produced rice grain yield of 6.10-6.85 t/ha at low
weed pressure and at medium weed pressure (4.58-5.88

MR =
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t/ha), whereas at high weed pressure Swarna Shreya and
Swarna Samriddhi performed well with rice grain yield of
5.06-5.49 t/ha. Whereas, BRR 2110 at low weed pressure
recorded lowest grain yield (2.69 t/ha), HUR 917 at medium
weed pressure (1.66 t/ha) and at low weed pressure (1.32
t/ha).

Weed density and weed biomass has followed the
negative but quadratic relationship with rice grain yield
with R*of 0.45 and 0.47 (Figure 1.19).
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Figure 1.19 : Relationship between weed density, weed biomass and rice grain yield irrespective of varieties and weed pressure
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Table 14: Weed density and weed biomass, and grain yield of rice influenced by rice varieties and weed pressure in dry-
seeded rice
Treatment Weed density Weed biomass Grain yield
(no,/m?) (g/m?) (t/ha)
Variety (V)
MTU 1156 4.38* (25.3) 3.10* | (122 4.66
BRR 2108 4.95 (29.3) 3.34 (13.1) 3.50
HUR 105 4.69 (27.1) 3.30 (13.2) 3.31
BRR 2110 3.97 (20.9) 2.83 (10.0) 2.34
BRRI 75 3.78 (20.0) 241 (7.8) 4.40
BINA 17 5.50 (33.3) 3.54 (14.8) 345
Telangana Sona (RNR 15058) 4.20 (20.0) 2.71 (8.4) 4.22
Swarna Shreya 2.76 9.3) 1.86 (3.8) 5.93
PR 126 3.99 (24.0) 2.66 (10.0) 421
HUR 917 4.38 (23.6) 291 (10.7) 231
DRR 47 6.52 (46.2) 3.9 (18.6) 242
HUR 1309 4.60 (33.8) 3.01 (14.3) 3.77
BRR 2107 3.73 (19.1) 2.53 (8.3) 4.36
Swarna Samriddhi 3.18 (13.3) 2.24 (6.0 5.82
LSD (P=0.05) 0.80 0.49 0.79
Weed pressure (W)
Pretilachlor + pyrazosulfuron fb cyhalofop + penoxsulam 1.62 (3.6) 1.15 (1.1) 4.88
Pretilachlor+pyrazosulfuron 452 (21.2) 2.69 (7.3) 3.90
Control 6.85 (49.1) 4.83 (24.0) 2.93
LSD (P=0.05) 0.37 0.23 0.36
VxW 1.38 0.85 ns

Figures in paranthesis are original value, * transformed at \/x+0.5

HIGIFTT
ICAR

32

¥

AN

DWR

CHk) 2RwpI0



STp3ToTU-eg3Tel for

ICAR-DWR

arf¥® gfddee 2022
ANNUAL REPORT 2022

1.4 e Bsdrd yomell R RIS SumRon &1
faor™
IT—URASHT 1: AR @ IqHa adid FRIE
SYBRUN BT faerg
141 G9dd AN B 9q Aty & dsq
faft=1 FR1$ Suaon A gar
B §RT Halerd FRIg SUSROI Bl GIRA & g
fAcerera # Suae HIG[aT SURUI S ATsfdhd @lda—al,

28 TR, 7Ie1 drey, e &e—8l & Srifiear &1 gor
I8 &) e H 81T 9§ RS @ 18 |

Ag (Y 2021—22)

eI & Ty g, (STieeey 273) @ gaTs 2021—22 &
A AR @ 73| e TRESE SRydaR @
IURAMY & YR W THI 9T W &) TS | WRUTAR
s, B IRTHIER 3R TR TR IRIRD ¥R Tof fhar
T 3R HERT 3ffhs gof fby T |

drsX &1 &3 JTHA

FRIE—TSTs &7 I Usel el & B gSad Bl Algel
P UG 3 U1 737 | I 91T 747 & uxieor & |
airad ) ufeRier 1.3 9 1.5 fobur /3?2 o | g1 9 TS
H 100% @1 Seadq RIS SeraT U @ T8 | g U,
a1 ra—a1 iR g I (arferar 1.15) H Jorid
w9 A HH QS ewar urd @ 3| e Sra—ar |
IdH B &F & (0.02 TICIR / HeT) Ul AT | IHA
D ol GTSX BT BT & &HAT U B TS | Biel ScATE
@ foIg dTeRl & 419 PIg AecdyUl 3R 8! <l 7 | 4.91
T/ BARCIR B STadH ST U feast Ea—al § <&
TS RSTIa 915 81 9 RIS @R 3= drex (arferat 1.16)
| I8 T AT b, dgaR fARTS q&TdT 3R ST &Y U
o &A & o fead Sa—ar a9 fewrad Rig
SYBRT o |

arferaT 1.15: fafa= 91?0 &1 Wd & ues=

Table 1.15: Field performance of different weeders

1.4 Development of precision spraying system and
weeding tools

Sub-project1: Development of operator friendly precision
weeding tools

1.4.1 Improvisation of different weeding tools under flat
bed crop establishment methods

To improvise the manually operated weeding tools, the
existing weeders available at the Directorate such as cycle
wheel-hoe, hand grubber, nail weeder, twin wheel-hoe were
selected and were compared with the manual hand weeding
inwheat crop.

Wheat (Rabi 2021-22)

Wheat crop (GW 273) was selected for the study and
sown during the Rabi season of 2021-22. The mechanical
weeding was executed time to time based on the weed flush
appearances. The weed data, crop parameters and
physiological load on the operator was recorded and related
observations were taken.

Field evaluation of weeders

The cone index of the soil was measured through soil
cone penetrometer before conducting of the weeding
operation. It was found that trial field had an average soil
resistance of 1.3 to 1.5 kg/cm’. A highest weeding efficiency
of 100% was obtained in hand weeding followed by hand
grubber, twin wheel-hoe and others (Table 1.15). A highest
field capacity of 0.02 ha/h was obtained in twin wheel-hoe
followed by nail weeder and hand grubber. However,
because of the weeding element structure, the nail weeder
has recorded poor weeding efficiency. No significant
difference was observed on grain yield between the
weeders. The highest grain yield of 4.91 t/ha was observed
in twin wheel-hoe followed by hand weeding and other
treatments (Table 1.16). It was observed that, the twin
wheel-hoe was best economical weeding tool to obtain
better weeding efficiency and grain yield.

Treatment Name Weeding Field capacity ODR Man-h required Weeding cost
efficiency (%) (ha/h) (man-h/ha) (Rs./ha)
HW 100.004 0.005? 2.67¢ 202.914 11160.054
Cycle hoe 66.54° 0.0154 6.008 68.228 3752.35%
Hand grubber 70.838 0.0164 8.00 65.238 3587.458
Nail weeder 56.828 0.0164 6.334B 62.558 3440.338
Twin wheel-hoe 70.08? 0.0204 5.33p 51.388 2825.98%
CV (%) 18.92 18.82 17.94 11.55 11.55
SE(d) 11.252 0.002 0.830 8.495 467.216
LSD (P=0.05) 25.948 0.0051 1.914 19.589 1077.4
£y
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arferaT 1.16: AR~ SU=RT & T8d XY TV FRUGIR 3R Bl SUST IRTHIeR

Table1.16: Weed and crop yield parameters observed under different treatments

Treatment Name Weed density (no./m?) Weed dry weight (g/m?) Grain yield (t/ha)
HW 11.08 (129.33) 3.61 (13.60) 4.854
Cycle hoe 11.03 (136.00) 2.71 (7.47) 4.614
Hand grubber 10.52 (126.67) 3.40 (14.27) 4485
Nail weeder 9.97 (106.67) 1.95 (3.60) 4184
Twin wheel-hoe 11.47 (132.67) 2.05 (4.40) 4914
Weedy 11.47 (133.33) 2.92 (10.53) 3.288
CV (%) 20.45 57.01 11.05
SE(d) 1.82 1.290 0.39
LSD (P=0.05) NS NS 0.88

TRUGIR Sl T IR & 3, T A1 PISd H &

Weed data subjected to square root transformation; original values are in parentheses

1.4.2 Re—%x1 e wuer <ermuEr faftray & dagd
faf=1 f=1E Suae &1 gar

BT2T §RT AT (FR1E SUSRVI BT GuIRA & o1y, a1
Hex ey, Agfhd @Ia—8l, g8 I&, -d drex, fead
FIA—8l O feemerd # Suaer drex &1 draeiiedr o
JoT T WIThH Bad H 81T §RT RS & A1 B TS |

e & (XY 2021—22)

WIe B (CV- Sugar 75) @I gals 2021—22 & &1
A # @ T3 e IRE-EE - W
TWRUAIR P SURATT & MR TR B T8 | ATReX R
ERUYAAR Sel, el URMHIER 3R IRIRG WR &9 fdhar
1T of 3R fHfrRad sraeite fhg g o |

dreX &1 &3 JoaTd

RIS &1 ¥ Usel el & B gSad Bl Algal
PIF UTCIIER | HT9T 737 | I8 UTT 737 o gveqor ey #
i FAEY UfoRIer 0.9 ¥ 1.0 fobuT /2 oI | 1= srafey
P IR Tif¥® RIS Q1 IR @) T8 | el @ 9= are
ERYAAR! ®I 8e™ @ foIv 1 SUaRi § Ud 81T 9
fRIE—TTeTE 1 &1 715 | 81 &1 7RIS H 100% B IeacH
ARTS St T €8 | 997 Fex diey, fead e 8, 8 TR
3R 31 gIex] H JoIIcHD WU A B [aTs &aar ured !
TS| FY Hex dreX H 0055 F 0.062 BICIL/HT @
ITAaH &F WAl U &1 T3 | I8 <@l 7T o, o197 dex
feam & 81 &R o=y (arferdr 1.17) &1 STANT fHan
TAT| g2 B YA B oy s @ g BIg Agaqet faR
TE QT AT | 2.5 ST / TICIAR DI IedaH TSI SUST 8T
A fRig # url 18 | (arfersr 1.18)
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1.4.2 Improvisation of different weeding tools under
ridge-furrow based crop establishment methods

To improvise the manually operated weeding tools, the
existing weeders available at the Directorate such as brush
cutter weeder, cycle wheel-hoe, hand grubber, nail weeder,
twin wheel-hoe were selected and were evaluated with the
manual hand weeding in sweetcorn crop.

Sweet corn (Rabi 2021-22)

Sweet corn crop (cv. Sugar 75) was selected for the
study and the seeds were sown during the Rabi season of
2021-22. The mechanical weeding was executed time to time
based on the emergence of weeds. The weed data, crop
parameters and physiological load on the operator was
recorded and following observations were made.

Field evaluations of weeders

The cone index of the soil was measured through soil
cone penetrometer before conducting the weeding
operation. It was found trial field had an average soil
resistance of 0.9 to 1.0 kg/cm’. The mechanical weeding was
performed two times during the study period. One manual
weeding was also performed in all the treatments to remove
intra-row weeds. It was seen that, a highest weed control
efficiency of 100% was obtained in hand weeding followed
by brush cutter weeder, twin wheel hoe, hand grubber and
others. A highest field capacity of 0.055 to 0.062 ha/h was
obtained in brush cutter weeder followed by twin wheel hoe
and others (Table 1.17). No significant difference was
recorded on cob yield between the weeders. The highest
grain yield of 2.5 t/ha was obtained in hand weeding
treatment followed by brush cutter weeder and other
treatments (Table 1.18).
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qrferet 1.17: faff=1 dre=i &1 W 4 yeei=
Table 1.17: Field performance of different weeders
Treatment Name FC FC ODR ODR Man-h Man-h required WC WC
1st 208 1st weeding 72! required 2rd weeding 1t weeding | 2"dweeding
weeding weeding weeding 1st weeding (man-h/ha) (Rs./ha) (Rs./ha)
(ha/h) (ha/h) (man-h/ha)
HW 0.004< 0.004¢ 1.67P 2.33EF 310.194 287.584 17060.194 15816.744
Brush cutter 0.0554 0.0622 5.00¢ 4.67° 19.118 17.888 1051.058 983.158
Cycle hoe 0.0168 0.0178 8.674 8.004 63.018 59.088 3465.79% 3249.368
Hand grubber 0.0178 0.0198 5.678¢ 6.338¢ 61.098 57.158 3359.708 3143.268
Nail weeder 0.0158¢ 0.0168 6.338 7.00AB 66.418 67.398 3652.528 3706.28%
Twin wheel hoe 0.0198 0.021B 5.678C B 52.888 48.108 2908.445 2645.328
CV(%) 29.42 43.85 11.97 10.12 93.86 72.54 93.86 72.54
SE(d) 0.005 0.008 0.537 0.463 73.146 53.026 4022.952 2916.468
LSD (P=0.05) 0.0112 0.0185 1.1976 1.0327 162.98 118.15 8963.7 6498.3
THHY: Bies &mdl; ODR: Overall Discomfort Rating; See#l: FRTS @FTa
FC: Field Capacity; ODR: Overall Discomfort Rating; WC: Weeding Cost
qrferat 1.18: AT START & T80 <@ Y WRYAIR 3R B SUS IRHIER
Table 1.18: Weed and crop yield parameters observed under different treatments
Treatment Name Weed density Weed density Weed dry weight | Weed dry weight Grain Cob
before 1st weeding | before 2" weeding | before 1t weeding | before 2" weeding | yield (t/ha) yield
(no./m?) (no./m?) (g/m?) (g/m?) (no./ha)
HW 11.40 (136.00) 8.638 (76.007) 3.60 (14.55) 6.098 (37.738) 2,504 34074.07
Brush cutter 10.05 (102.67) 7.44P (58.675) 3.39 (11.60) 5.718 (32.27%) 2.34A 35740.74
Cycle hoe 13.06 (185.33) 8.618 (77.338) 391 (1547) 6.165 (39.675) 2154 38240.74
Hand grubber 10.79 (120.00) 7.118 (50.678) 3.29 (10.67) 5.808 (34.138) 2294 38240.74
Nail weeder 11.93 (142.33) 7.768 (61.338) 317 (10.13) 7.438 (55.075) 2134 33148.15
Twin wheel hoe 12.15 (161.33) 7.985 (65.338) 3.61 (13.13) 5.738 (33.607) 2.44A 36666.67
Weedy 13.04 (173.67) 15.924 (257.334) 3.47 (11.68) 9.694 (94.234) 1.128 31388.89
CV(%) 28.15 19.48 30.02 19.02 20.35 13.77
SE(d) 2.706 1.441 0.856 1.034 0.355 3976.21
LSD (P=0.05) NS 3.1407 NS 2.253 0.774 NS

ERYTAR ST el gRads & 31efH; JeT AF dIod § &

Weed data subjected to square root transformation; original values are in parentheses

144 g A Suas yonferdl &\ fasfua
fos®1a UoITell BT JelTcdd Hedid

1g (¥l 2021—22)

IPHIJI—ERITAR A e, STaeryR
@ AT BTH H &1 2021—22 & QR I8 Bl BA H
ArseT fosaa yonferdl & e AaRid Hea fogaa
yoTferal T Jeaid T b 73T | USHIferd 678 UT,/ T &
R A MM B 3 fad & iR fosaE fHar T Jowan
FANSATHTT + HCHGHYRIT 60-+4 T/ T BT &R W 378 &
25—30 T & iR frsdra fBaT 7T | WRUTAR R B
@ AIUGSI BT TSl a1 TAT 3R ATFADT 1.19 7 IR b
7 | AispeT fosdra vonferdi & Sl €1 fasfia fosaa

1.4.4 Evaluation of developed spraying system
with existing system for ergonomic friendly
operations

Wheat (Rabi 2021-22)

Already developed efficient spraying systems
were evaluated along with the existing spraying
systems in wheat crop during Rabi 2021-22 at the
research farm of ICAR-Directorate of Weed Research,
Jabalpur. A pendimethalin 678 g/ha at 0-3 DAS was
applied as PE fb Clodinafop + metsulfuron 60+4 g/ha
at 25-30 DAS was applied as PoE. The weed and crop
parameters were recorded and presented in the Table
1.19. The developed spraying systems controlled the
weeds effectively and were statistical at par with the

HIGIFTT
ICAR

k4



STp3ToTU-eg3Tel for

<

ICAR-DWR

arf¥e gfdage 2022
ANNUAL REPORT 2022

YoTTell §RT WRUAART BT 99TdT <1 | i foan |
greitfds, ST 74 & Ueei= Avss R faar farar wr ar
fawfaa e 71 AigpeT Rived (arfa®t 1.19) | 98
yee fhar| a8 <@ I 6, va @ el e
soTTferal ¥ aru= |aferd st # dispar yonferi &1 e |
JER yeeH fa, g Blest icdHe & A1 gaer dAfferd
WRIR § 243 gFCIN /T &) Ioadd &7 &qdT <] TS |
SISRPIR §RT [AHRIT WHR SMeRa fosaE gormel 4
MBI AIHT BT AT 20% 3R T 5. 1000/ —
BT IRATT AT BT 999 3 |

existing spraying systems. However, when the
machine performance parameters were considered,
the developed systems performed better than the
existing systems (Table 1.19). It was observed that,
even though the developed spraying systems
performed better than the existing systems in their
respective category, a highest field capacity of 2.43
ha/h was observed in Tractor operated sprayer with
boom holder attachment. The DWR developed sensor
based spraying system saved around 20% of herbicide
spray volume and operational cost of around Rs.
1000/ ha

arferdT 1.19: fAf~ SUTRT & 80 < 7TV WRYAAR 3R Bl IRTHex

Table1.19: Weed and crop parameters observed under different treatments

Treatment Name Weed density | Weed dry weight | Weed control Grain yield
(no./m?) (g/m?) efficiency (%) (t/ha)
DWR developed PE spraying system 4.438 (19.678) 0.988 (0.478) 81.4 5.094
Boom attachment holder - Tractor operated sprayer 4.268 (18.338) 0.988 (0.478) 81.5 4.924
Manual spraying with solar knapsack sprayer 4.408 (21.008) 1.118(0.738) 79.5 4.744
Engine operated sprayer without developed attachment |  5.18% (26.338) 1.288 (1.175) 77.6 4.464
Engine operated sprayer with developed attachment 4.498 (19.678) 1.068 (0.638) 80.8 4914
Tractor operated sprayer 5.028 (25.008 ) 1.158 (1.03B) 79.7 4.714
Weedy 14.224(203.674) 6.304 (44.178) - 3.148
CV (%) 18.06 57.44 4.97 11.81
SE(d) 0.885 0.862 2.30 0.440
LSD (P=0.05) 1.9274 1.8775 NS 0.9592

ERUAIR Tl e aRacd & i, Jof 719 Prss # &

Weed data subjected to square root transformation; original values are in parentheses

o1 @V, 2022)

ATHIAFI—TRYTIR I T, STeelYR
@ JIEUTT B H WRIB 2022 B QR 8919 BT BAA 4

AT fosaa gonfedl & | et gud fosaa
sonferdl @l Jedlde fhar T | W gHoT~ AThARN &
geaTq 18—20 f&Al # SURNIE® 25 U1 /% & <X ¥
fEs®Ia fHar 1T | WRIYAIR 3R B & HIGS! Bl gof
foar T SR arferdT 1.20 ¥ yRa far | fAeid
fos®E yonferdl ¥ ERUTIRT &I wrdr @71 9 Rta
e ok Hispar frsara yonferdl @ aRmER o | gTalifd, 5@
7NE & UeId AMcel W faar fear o faela
Riven 9 #ioer Rvew (@rferst 1.21) 9 S8R e
o | g <t a1 13, ol 81 fasRid fisgara wonferar =1
3O &S 2o # HISET vonferdl @ e § d8R
y& e o, uRg 99 Bless sicTHE dlel gacy dTford B
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Rice (Kharif, 2022)

Already developed efficient spraying systems were
evaluated along with the existing spraying systems in rice
crop during Kharif 2022 at the research farm of ICAR-
Directorate of Weed Research, Jabalpur. A pendimethalin
678 g/ha at 3 DAS was applied as PE fb bispyribac-sodium
25 g/ha at 18-20 DAS was applied as PoE. The weed and
crop parameters were recorded and presented in the Table
1.20. The developed spraying systems controlled the weeds
effectively and were statistical at par with the existing
spraying systems. However, when the machine
performance parameters were considered, the developed
systems performed better than the existing systems (Table
1.21). It was observed that, even though the developed
spraying systems performed better than the existing
systems in their respective category, the highest field
capacity was observed in Tractor operated sprayer with
boom holder attachment. The DWR developed sensor based
spraying system saved around 20% of herbicide spray
volume and operational cost of around Rs. 1000/ ha.
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Treatment Name Weed Weed dry Weed control Grain
density weight efficiency (%) | yield (t/ha)
(no/m?) (g/m?)
DWR developed PE spraying system 5.908 (34.78) 13.08 (180.98) 48.9 2.454
Boom attachment holder - Tractor operated sprayer 8.548 (76.08) 12.58 (158.48) 49.1 2.47A
Manual spraying with solar knapsack sprayer 6.858 (46.78) 12.98 (166.38) 47.6 2314
Engine operated sprayer without developed attachment 6.098 (40.08) 13.18 (172.88) 46.4 2.234
Engine operated sprayer with developed attachment 6.945 (52.0B) 12.58 (160.48) 48.7 2.484
Tractor operated sprayer 7.63P (61.3B) 13.38 (176.48) 46.9 2.194A
Weedy 11.964 (144.04) 25.64 (676.14) - 0.078
CV (%) 26.35 21.23 21.28 17.82
SE(d) 1.17 1.80 5.89 0.21
LSD (P=0.05) 3.61 5.55 NS 0.64

TRUYTAR ST T URac & M, JT A PIod 4§ ©

Weed data subjected to square root transformation; original val

IR RapfS fohw v #3hie ke arfersr 1.21 7 fyw v
21 I8 <@ T o, SR fefia SR emenRa 4
TATdhex H ¢dex T IR Sh H I IR & eATar
DI AN M T8I & | S THR, $HH 9gd HH o IR
HIEG R o | $H® AT BfdAT8S B HIAT BT ORI
BT T IR fdass tRAadIT ) & A1 STAT—3Tel T
AT AT | fPS®E TR 400 T,/ TICIAR UR (A B AT
1 RN B ST o 1.19 % faxarg g R |

drferat 1.21: fAfe=1 fSsaa yonferal & foru 79i= ues IRmex

ues are in parentheses

The machine parameters recorded during the
evaluation of spraying systems under different crops is
given in Table 1.21. It was observed that, the DWR
developed sensor based PE applicator did not involve any
operator except to drive the tractor and to fill the chemicals
into the tank. Thus, it had very less ODR and human
drudgery. Saving of PE herbicide was dependent on the
speed of operation and herbicide application rate. In present
investigation i.e. at 400 1/ha of application rate the saving of
herbicide was varied with the speed is shown in Figure 1.19.

Table 1.21: Machine performance parameters for different spraying systems

Treatment Name No. of Field capacity (ha/h) | Man-hour required ODR
persons (h/ha)
required to PE PoE PE a PoE PE PoE
operate appl. appl. ppl- appl. appl. appl.
DWR developed PE spraying system/ 2 0.69% 0.758 2.898 2.68P 0.00F 3.67¢P
Engine operated sprayer with boom
attachment used for PoE application
Boom attachment holder - Tractor 3-4 2.324 2.434 1.29¢ 1.23¢ 4.67¢P 4.678¢
operated sprayer
Manual spraying with solar knapsack 1 0.12¢ 0.12¢ 8.474 8.444 6.33AB BIGTZE
sprayer
Engine operated sprayer without 2 0.708 0.71® 2.868 2.838 5.33BC 5.334B
developed attachment
Engine operated sprayer with 2 0.738 0.74® 275 2.718 3.67P 3.33P
developed attachment
Tractor operated sprayer 3-4 2,38 2.384 1.29¢ 1.26¢ 7.33A 6.334
CV 4.64 412 3.48 3.33 12.5 12.53
SEM 0.031 0.03 0.066 0.06 0.3 0.35
LSD (P=0.05) 0.10 0.09 0.21 0.19 1.0 1.10
37
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A 1.19: SregeR 4 Vfeaer g MREd amded &)X R Hared @ A= 1fd & Sdy 4 qars 1€ el @1 JmEn
Figure 1.19: Amount of herbicide saved by DWR PE applicator with respect different speed of operation at fixed application rate

145 Hud J@eNl &1 SuRerfa vd srguRerfa #
ATl ARl I & faq Aierd &1
HATd-T

11 (AHBTeAI 2022)

HHATI—ERITAR ITH  FIQemers, STaeqy
@ YT B H AT 2022 & SR HI1 B AL Dl
SR U srguiRerfay & gordl el SrgoinT & forg
ArSTel e IR FART {1 7T | GolTg & 20 fad & a1
100 UT/®. I & A SHTGRITURR &I 400 ofl. / TFRCIAX BT
R ¥ frgdma fhar mar | | fEsda & uder, IR qefd]
IR IMHARN IHEHIRAT BT R0 & & foy AreTat
JMRYCTH BN 0 3R 45° & =TI fhar T@m| W&
(frm 1.20) =g Froofead we faRiw fosd@ U
PRI o 1T | I8 4T 17 o WRUaR 301 8 7
B T HI0T H 31R 71 & SUINT {3 ST aret AAreTedl § dlg
sfar o | (FRrF 1.21) |

1.4.5 Evaluation of nozzles for effective herbicide
application under residue and non-residue
condition

Greengram (Summer 2022)

The experiment on nozzle evaluation for effective
herbicide application under residue and non-residue
condition was conducted in greengram crop during
summer 2022 at the research farm of ICAR-Directorate of
Weed Research, Jabalpur. Herbicide application rate of 400
1/ha was used and imazethapyr 100 g/ha was applied at 20
DAS. Different nozzle orientation angles i.e. 0 and 45° was
selected in the experiment to observe the spray penetration,
application efficiency and herbicide efficacy. A special
spraying device was developed to execute the experiment
(Figure 1.20). It was observed that, the penetration angle and
the nozzles used in the treatment was statically at par effect
in terms of controlling weeds (Figure 1.21).

Figure 1.20: Developed spraying device for application of herbicide
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Figure 1.21: Weed data recorded under different treatments
1.5 Tafd bl A RS &rd 9 aRew o9 oA 1.5  Design, development and evaluation of drudgery
qrait a8 Tifera fiex 3N s9d 19 fie vy reducing battery operated weeder and double pack
A AT BT, frh T ane TeIiH weed sprayer for weeding operation in selected
' crops
1.5.1 de& arfaa dsx & uRaraia amudsl &1 - .
1.5.1 Designing and optimizing the operating

b 3R sTAfiHxoT

AT G 3T U —S1 S 3R, TIAYR DI BRIRTAT H b
3T Ufth SfcR Ufth det Harferd drex &1 fmior fasar ar
3R =9 B Had H T 2021—22 H uRetor fHar T | 24
glee 250 dTC F9S S T AeX, 24 dlec 12.5 T U forfdraH
3 Je3 gRT Hatferd @l T f599a g§RT el Tele &
3id # o B Aed Wid e & goi it v &
T R BAd B IA1E & AJAR dGell Sl Febal T
(Ferm 1.22) | JMTRER & B B AoTald eafy Wk 74 4 84

parameters of the battery operated weeder

A two row inter row battery operated weeder was
fabricated in the workshop and then tested in the chickpea
crop in the Rabi 2021-22 at ICAR-DWR, Jabalpur. 24 volt 250
watt Brushed DC motor was powered by 24 volt 12.5 Ah Li
ion battery, that imparted rotational motion to the triangular
mild steel blades attached at the end of the rotating mild
steel flats, that could be adjusted according to the height of
the crop Fig. 1.22. Sound pressure level at the ear level of the
operator varied from 74 dB(A) to 84 dB(A). The developed

1%3[122 aﬁaﬁwﬁﬁiﬁﬁlﬁsﬁméﬂmwa@m@ﬁmﬁﬁ)
el gaifigsd deR &1 wigs o (SR T¥w)

Figure 1.22: Field evaluation of developed electric weeder in chickpea crop (Left Side).
Side view of the developed Electric Weeder (Right Side).
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SRIge d& urm A on| faefaa e’ w1 wiero
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WRATIR 419 11.75 UM/ I Hex 3R ST WRYAAR
gq1d ST WERUTIR T419 38.60 UT/ T HIex 9/ T,
SR @1 T WRUTAR AP Glferddl & w9 3 ur
T o | faSTell @) WU IR WRUGAR Sd1d & BRI hls
HEqUl  HTg TET ISl o7 | Ases Vi &€ Bl guia
T # 991d B BRI Selfded  HIex §RT WUd &l T
faegq wifth H wequl aaera urn  (Frd 1.23) | 39 &1
AT SUST 2.1 e/ B3dAR oY 3R A =T B T 3R
ERUAIR MR & A~ TR o= yifad <78F g8 | o
60% @ AaIs RIS qerar 40° &t i ®1vT 3R 300
JRYIGH BT Ui T WR o1t gs (R 1.24) | [ARia
gfded drex &1 ao9 60 fhalm o RN Wies #
AT & T & oIy 30 fhalm d& &9 e S
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weeder was tested at the two levels of weed load i.e. low
weed load plots with average weed dry weight 11.75 g/m’
and high weed load plots with average weed dry weight of
38.60 g/ m® with the major weed in the experimental field as
Medicago Polymorpha There was no significant effect on the
power consumed between the two weed load levels. Power
consumed by the electric motor changed significantly with
increase of rotational speed of the blades Fig. 1.23. Overall,
average yield of chickpea obtained was 2.1 t/ha and was not
significantly affected by the different levels of blade speed
and weed load. The best weeding efficiency of
approximately 60% was obtained at combination of 40°
blade apex angle (other level, 50° blade apex angle) and 300
rpm (other level, 200 rpm) blade rotational speed Fig. 1.24.
The weight of the developed Electric Weeder was
approximately 60 kg which should be reduced to 30 kg for

easy operation in the field.

250
0
= 200 0 40 deg + 200 rpm
EJ
§ 150 B 40 deg + 300 rpm
2
g @ 50 degt+ 200 rpm
g 100
o
© m 50 deg + 300 rpm
o 350
3
(o]
a
0
40 deg + 40 deg + 50 deg + 50 deg +
200 rpm 300 rpm 200 rpm 300 rpm

fam 1.23: AT <is O7a 3R 0T T & TR W gaifdgd Alex N7 fastell &) @ua

Figure 1.23: Power consumption by electric weeder at different combinations of blade angle and rotational speed
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Figure 1.24: Weed control efficiency and plant damage at different combinations of blade angle and rotational speed

1.5.2 fafr=1 &Rt IR gaeerrst & SUAT AH aret
UGN DY SIHAT BT [eATdH

N A ®Y I g T 419 § SUART 819 dTel
SUBROT I GIelR T 10, UTelR 3T 1 3R THITS §S 5
DI FIHAT & JA&TH & (o1 Y Ath §RT hics H @Il
Bl SUBRYT UBIHR HdTferd fhar ar | 80 dIdgH | &H
3R 80—120 AYIUH g (T aTel T HRIVR TR,
TIelR U9 10 3R Tl T 1 7 FHF FSIhdl & Aref
TSI T B /a7 | SEfdh THSMS 9 5 @ gIRT AT AT
AT g Y A HHET: 80 dUTTH 31X 80—120 drdTeH

1.5.2 To determine the relative accuracy of wearable
devices for heart rate prediction in different work
load regimes
Three commonly used heart rate measurement

devices i.e. Polar H10, Polar OH1 and Mi Band 5 were

compared by operating the wheel hoe under field condition.

In all the workload regime with heart rate less than 80 bpm

and 80-120 bpm, Polar H 10 and Polar OH 1 measured the

heart rate with similar accuracy. While in case of Mi Band 5

measured values were 5-7 bpm more and 8-10 bpm more in

workload regime of upto 80 bpm and 80-120 bpm,

TF B PR T 5-7 dieH A @ik g0 oPeCHvel
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IAH T IS AT IRGYT & A2 BRUAAR
S e SR - TR & e

Weed biology and crop-weed interference under
present and changing climate scenario

dfa® adg & A | 2141 941 & 3id dd 1.5 Sl
Afead @ gl o wiasgareh @ 73 2, 3R aRgHsey
HTa- STIATRATSS BT HIAT 2050 Tb 560 YIUTTH I IferdH
B BT A | I AGAH R T & DI 981 g8
B STgIAaATZS d AT T4 g1 g3l YA Py
IATEH BT Y9I B Adhal ® | ST CO, 3R qIHE |
T Bl 3R WRUGIRI &1 fasrg wqifad 89 @
HHTEAT B, U e, HHI—HH WRUTIR & gt § 81l 2 |
B &l H, AU SR CO, H g AT FREGR P & HROT
B ST H HH M, STB AT WRUTAR Bl
wfereerf ¥ off wereT Su #§ B A | gafory, 7 dad
STeldry URacds & AHRIHD JH1al Bl HH B & oIy,
gfedh WRUTAR & e Hae afceuet § R & &
foTg Y U 3rganet SEadI0T B ATILIHAT & |

TRUAAR] BT AMAR TR Ul & ®Y # AafHa fear
ST © S Be i, SUST IR fadr H amer Ie=1 dd
2| gaT SR oTat myfef & forg wral & @y ufoedet &
HRYT TWRYAIR B 1 SISl 31X IOTGT Pl HH I ¢ |
IH H, TRYGAR =07 31 ARl o aReared armd
% YA U & oy RTRIER € | @RUdaR FREr H,
BRI Y S fARIdTel @ ugETd HRAT Jrdd Ayl ¥
S TRYTARI I BTG B DI &HAT H YHBT T & |
FHAT—ERITIR fa-fohareti & uRad= # gatareig vR&
Ayl e T § | argHSd | CO, & WR # gfg 0
gRaer & A # aRadd &1 HRUT a7 & | $¥ely
BHH—ERUTIR 3fcl-feharell IR a6 gU CO, AR A9+ &
TuTEl BT AEGYT BRI HEAYYl © | STerarg URac bl
Rerfty & T&d Bl 3R WRUTART &1 ATufers ey sik
el & IR § SIFeR AT 2 | 39 TN &7 S 39
M & SR P BH BT 2 IR A STy aRkacd=
sfa:feransit &1 udr o B, et avte 9 fears; wd
It gomferdi @l iR vk o\ @1 ufear @1
JAUTSd TR ST 5 |

oifds a+mE, SN 6 S a1 f= arHE, ST
FAOTT, @ AT 91, IRI €1 3R TR {fHRor, Heget
F1 9fg IR faera & forg ufdea &, foaw gfar w= |
T8 STaT B¥Iel SUSl BT JHAM 8 & & | 39 foifdad
aral &I FEefiedr Ue e’ @ foly WRUGAR UH
3 JATIAIRID HATET B Tl © | Teb ATHTRN—Ie]
WRUGIR U WRUAAR Bl Uoiifad & a9 T

)

HIGIFTT

ICAR

The global surface temperature is predicted to rise by
1.5 °Cby the end of the 21" century, and the concentration of
atmospheric carbon dioxide (CO,) is estimated to exceed 560
ppm by 2050. Elevated temperatures and CO, levels are
forecasted to impact agricultural production. The growth of
both crops and weeds is likely to be affected by elevated CO,
and temperature, often favoring the crop, sometimes the
weeds. In certain regions, crop yields will decrease due to
increased temperatures and CO, or sustained drought
times, while weed competition will further increase and
crop yield decline. Therefore, an adaptive approach is
required not only to mitigate the negative effects of climate
change, but also to improve crop competitiveness against
weeds.

Weeds are commonly referred to as plants that interfere
with crop growth, yield and development. Weeds reduce
quality and quality of crop yield due to their competition
with crops for soil and water supplies. At present, weed
control practices account for a substantial proportion of the
total operational cost. In weed control, identification of crop
characteristics that play a role in the ability to compete with
weeds is important. Environmental factors play an
important role in alteration of crop-weed interaction. CO,
level increase in the atmosphere also cause changes in
ambient temperature. It is therefore important to study the
effects of increased CO, and temperature on crop-weed
interaction. The information that allows the estimation of
the relative strengths and limitations of both crops and
weeds under varying climate change conditions is limiting.
This experiment therefore aims to cover this knowledge gap
and explore complex interactions between crops and weeds
under various climate change scenarios aiming to facilitate
decision-making processes toward sustainable crop
production systems.

Abiotic stresses like high or low temperature, high
salinity, deficient or excessive water, heavy metals, and
ultraviolet radiation, are hostile to crop growth and
development, leading to huge crop yield losses worldwide.
Weeds can be an invaluable genetic resource for providing

tolerance to these abiotic stresses. A herbicide-resistant
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weed is a weed species that has developed the ability to
survive application of a herbicide which previously
controlled it. The intensive and continuous use of the same
herbicide(s) over the years has resulted in the evolution of
herbicide-resistant weeds. The change in the resistant weeds
is generally in the form of a mutation or change in plant
metabolism that confers resistance to a particular herbicide or
a group of herbicides having the same mode of action.
Therefore, understanding the evolution of resistance in
weeds can useful for designing future management
strategies.

Biological control of weeds is one of the eco-friendly
alternative to chemical herbicides and involves deliberate
use of target-specific insects, pathogens efc., to reduce the
economic losses caused by terrestrial and aquatic weeds.
These biocontrol agents infest weed plants and either
reduces their growth or kills them. Alien invasive species
cause irretrievable harm to biodiversity around the world
by displacing native and useful species and changing
ecosystems. Therefore, early detection and control of these
species in new areas is essential to understand the species
distribution and potential areas of invasion.

moide Project AT Experiment AEHHl Associates
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De novo transcriptome analysis )
of Parthenium hysterophorus L. in Chloroplast genome sequence analysis of
response to drought/salinity P. hysterophorus
stress and in young flower buds
and studies on understanding
the molecular basis of herbicide
resistance
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Principal Investigator:
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Principal Investigator:
Dasari Sreekanth

Efficacy of herbicides against Phalaris minor and
Medicago polymorpha in wheat under drought
stress

224 g, TeoliSSl AR Fell A # HHA—ERUTIR

B AT:fHAT IR G S TG BT 71T

Effect of drought stress on crop-weed interaction in
wheat, P. minor and M. polymorpha

225 T, SqAAEA 3R STl €19 R W & G TR
TR

Studies on effect of drought stress on greengram,
Trianthema portulacastrum and E. colona

226 W & TG S qBd JT H ST GICABREHA
IR STl O $ Raes ARl @
THTBTIRT

Efficacy of herbicides against T. portulacastrum and E.
colona in greengram under drought stress

21 ™/ <9qordi -1 @& yfafepar ¥, vq 4T el 21 De novo transcriptome analysis of Parthenium
B Bferal o greffgw Reeviwive uvd. &1 & hysterophorus L. in response to drought/salinity
h Yo farea) . ff gfer) stress and in young flower buds and studies on
ik 7 T %9 b understanding the molecular basis of herbicide
@ JATUTAP TR BT A IR AT resistance
2.1.1 SUGATURR & A= 91 @ Su=TRd Siilell  21.1 Analysis of ALS enzyme activity in resistant and

susceptible biotypes of E. colona treated with
different doses of Imazethapyr

g9 o ufaRieh ik Gdgaefiad Sawul #
TUIUY UolTsH fafafer & fagayor

STl 99 & UfeRIie 3R Sae3her Sawal & it Seeds of resistant and susceptible biotypes of jungle rice
BT 20 VY AT 3R 22 H TS b WRed B a1 |
1T AT | 4—5 GAT STaRAT dTel STl &9 & UlEl Bl 100,
200 3R 400 UTH /TICIR BT X A FHOIRIIRIR IMHTEN
I SyARd fdar Tar| Siell g\ & UfoRIE @ik
FdeTeNd Sawul & IRRT W U0 USTgH  dTIU
{37 TT | QUETYE GolTgH IfAfafer Jedi &l drargs WRA
TeRIH (dTUHT) BT ATST §RT AFDIG [T 7 o1, f5=T
sewre fafr grT MuiRa farar o, ik ufa e
IR (USTTSH) (pmol-min-1-mg) % HHRA & Ul e

(Echinochloa colona) were sown in plastic pots of 20 cm diameter
and 22 cm height. The 4-5 leaf stage plants were treated with
herbicide imazethapyr at 100, 200 and 400 g/ha. The ALS enzyme

bioassay from the leaves of resistant and susceptible biotypes of £.

colona was carried out. ALS enzyme activity values were

standardized by the concentration of bovine serum albumin (BSA),
quantified by the Bradford method, and expressed by the amount of
acetoin produced per minute of incubation per milligram of protein

(enzyme) (umol-min™-mg" protein), determined by the standard

ICAR

SATfed T & AT BT 3Tdaldh BT AT | SiHTed!
g9 B FHOATURR  IMHATN—TREN &R Hagaee
Slawul H SHOATURR &) fAf=1 |51 Su=nlRd &1 3
TUATH UeisH Tfafafdy rfad T8t g8 (R 2.1) |

curve of acetoin. It was observed that the ALS enzyme activity was
not affected by applying different doses of imazethapyr in E.
colona-resistant and susceptible biotypes (Figure 2.1).
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Figure 2.1: Analysis of ALS enzyme activity in resistant and susceptible biotypes of E. colona treated
with different doses of Imazethapyr

212 ORI & FllRIWNe Sl -ig &1 3HH 21.2 Chloroplast genome sequence analysis of P.
fagaiyor hysterophorus

The complete chloroplast genome of P. hysterophorus was

MORAN HT FARICRS  SIAM A (AR
PHie: TH & 576959—1) TARANISTE & W fpar T | obtained from NCBI (Acc No. MT576959.1). Sequence analysis
FARTRE S @ S feryor & ot =re & 5 gat O t;le_ Chi:rolilasi gemﬁ‘; ;?;‘ged that t_lt hafst a typical
191,912 & 0OR ) T R AP T BRI e repeat (IRa and IR regions of 2509 bp separated
25003 W UK & Y2 B (SIRY iR L) b ¥ S

. . : by one LSC region of 83,607 bp and one SSC region of 18,122 bp
&3l @ & gfoar el € Sl 83,607 9% USR @ Th : :

N 85 3N 18,122 49 VR B TP N & < (Figure 2.2). The chloroplast genome harbored 132 unique
# (P 2.2) ' NEN N & 132 S Y genes, including 70 protein-coding genes, 36 tRNA genes, and
~ \ o : ST o EN 3 - sﬁ;ITQ 04 rRNA genes (Table 2.1). The gene content and gene order in
T8, ToTTH 7%'_1rc'ﬂ_ﬁq)”§| R , 36 ik ﬁ04 the chloroplast genomes of 25 species of Asteraceae family
SNDS EZ N r\( 3 2.1) | o 5 o including P. hysterophorus were found to be identical. The
3 sl S 25 FVTICTET o delRTRRE 01: Hl,l-_l% coding sequence of 16s TRNA genes of these species was
AR & ;b_i [ Tl e o 16T¥ compared and it was found that deletions are present within
3 Qﬁ; ST q";’” ST Eal ﬂﬂ%;ﬁzglg . aE the coding sequence of the 16s rRNA gene of P. hysterophorus
T Tdh TSINYTN D 16 T 3TRUAY PIfET 3T<hH (Fi 23
. gure 2.3).
& IR et Aiojg & (= 2.3) |
A total of 37 SSRs were predicted in the chloroplast

TTSIRET Ef% FARIERE S ﬁ Bl 37 THUIIR genome of P. hysterophorus out of which 12 primer pairs were

g Y, fAEH W 12 TR SIS WElfdd fhy T, 5 synthesized, 5 pairs (SSR PhSSR3,5,9,10 and 12) were able to

THUHR SIS (TIUaUATHIIR 3, 5, 9, 10 37 12) RT W enerate clear bands by PCR (Figure 2.4). 25 chloroplast

8 y 8 P

d S forar T (Fa 2.4) | TORERT & Ihifa &1 genome sequences belonging to the asteraceae family were

AThHAT  HYA b  far FFdH (https:// downloaded from GenBank (https://www.ncbi.nlm.nih.gov/

www.ncbi.nlm.nih.gov/genbank /) T N oRIR 9§ genbank/) in order to assess the evolutionary position of P.

ST 25 TR ST SSELESIRERIN fopu 77U B hysterophorus and were used for the phylogenetic studies. The

SAGT SUINT BIgclloicd NegIT & forv fhar Tam| phylogenetic results strongly supported the hypothesis that P.

i 7 = hysterophorus is the sister of the closely related species P.
BIgAlocd URVM uar gl & ToRerd v+ e hysterop y P

AT Ui # srofocr & wefd § (e 2.5) | argentatum (Figure 2.5).
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31 ARE, TTSIRETT Bl Shifa BT ATdh el B & folu Similarly, 65 full chloroplast genomes of species
IN—TT TRIR W AT 65 Tolfadl & FellNIelRe belonging to non-asteraceae family were downloaded from

S BT T /S E W eSS T T #iR NCBI/GenBank in order to assess the evolutionary position
of P. hysterophorus and were used for the phylogenetic

ESEIESERINEIERINBICC S U e fepar T
fere ! studies. The phylogenetic results showed that P.

N RoTrH . o o
- i qzrr - f® ”\ﬂ:ulﬁ (—Ilmj‘HI hysterophorus is closely related to species belonging to the
qurlf @ le_il GMI\%":\I' I_ﬂdoll\CiH'ﬂ ERICICINSICRL solanaceae family Atropa belladona, Nicotiana spp and
yoTfd & G gl (Wef77 gesiaeeTd, el Solanum spp. (S. bulbocastanum, S. tuberosum, S. lycopercum)

THTER) W Hefdd ® (Fa= 2.6) | (Figure 2.6).

Parthenium
hysterophorus
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oA 2.2: gRIATF fBYERIBING SIF & FARIEIRE S BT GdHaR SiF J9

Figure 2.2: Circular gene map of chloroplast genome of P. hysterophorus genes
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AIfIdT 2.1: ORI & FARIARE SIAM # QafgAra sl &1 g
Table 2.1: List of Genes predicted in the chloroplast genome of P. hysterophorus

Self Replication Ribosomal proteins (LSU) rpl23, rpl2, rpl22, rpll6, rpll4, rpl36, rpl20, rpl33, rpl2, rpl23,
rpl32
Ribosomal proteins (SSU) 1psl2, rps7, rpsl9, rps3, rps8, rpsll, rpsl2, rpsl8, rps4, rpsl4,
rps2, 1psl6, rps7, rpsl2, rpsl5
RNA Polymerase ropA, ropC2, ropCl1, ropB
Ribosomal RNAs rrn5, rrn4.5, rrn23, rrnl6
Transfer RNAs trnA-UGC, trnL-GAU, trnV-UAC, trnF-GAA, trnL-UAA, trnT-
UGU, trnS-GGA, trnfM-CAU, trnG-UCC, trnS-UGA, trnT-GGU,
trnR-UCU, trnE-UUC, trnY-GUA, trnD-GUC, trnC-GCA, trnS-
GCU, trnQ-UUG, trnK-UUU, trnL-CAU, trnL-CAA, trnL-GAU,
trnA-UGC, trnN-GUU, trnR-AGG, trnH-GUG, trnV-GAC, trnR-
ACG, trnN-GUU, trnL-UAG, trnM-CAU, trnV-GAC, trnL-CAA,
trnP-UGG, trnW-CCA, trnL-CAU
Photosynthesis Photosystem 1 psaA, psaB, psaC, psaL
Photosystem 11 psbH, psbN, psbT, psbB, psbE, psbF, psbL, psb], psbZ, psbC,
psbD, psbM, psbL, psbK, psbA
Cytochrome b/f complex petD, petB, petG, petL, petA, petN
ATP Synthase atpB, atpE, atpA, atpF, atpH, atpL
NADH dehydrogenase ndhB, ndhC, ndhK, ndh]J, ndhB, ndhF, ndhD, ndhE, ndhG, ndhL,
ndhA, ndhH
RubisCO large subunit rbcL
Other Genes Maturase matK
Protease clpP
Envelope Membrane Protein cemA
Subunit acetyle-CoA- accD
carboxylase
C-type cytochrome synthesis ccsA
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Figure 2.3: Multiple sequence alignment of 16s rRNA across the asteraceae
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Figure 2.4: P. hysterophorus chloroplast DNA isolation and validation of SSRs
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Figure 2.5 Phylogenetic analysis of P. hysterophorus chloroplast genome with asteraceae family sequenced chloroplast genomes
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Figure 2.6 Phylogenetic analysis of P. hysterophorus chloroplast genome with non-asteraceae sequenced chloroplast genomes
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2.2 Investigations on physiological, biochemical and
molecular mechanisms involved in crop-weed
interaction under drought stress

221 Impactof droughtstress onrice, Echinochloa colona

and Alternanthera paranochioides

An experiment on the effect of drought stress on
crop-weed interaction using rice along with its major weeds
Alternanthera paronychioides and Echinochloa colona was
conducted in Kharif-2022.

To examine the impact of drought and weed species
on rice leaf gaseous exchange parameters were analyzed at
crop anthesis stage (Figure 2.7) Results from the study
revealed that E. colona interference had an adverse effect on
leaf gaseous exchange indices especially rate of
photosynthesis was significantly reduced by 65.50 % in
comparison to weed-free control (Table 2.2). The findings
revealed that the effect of E. colona is more compared to
A. paronychioides. The impact of drought on weeds and the
rate of photosynthesis was non-significant (Table 2.3).

ICAR

o
=
o

() 0
HIGIFTT



HTRITU- WG or a1f¥e gfddqer 2022
ICAR-DWR ANNUAL REPORT 2022

ATferT 2.2: G, STl 919 U4 37, RIfIpIgew e & a1y fafwa Arugs] iR g+

Table 2.2: Impact of drought, A. paronychioides and E. colona on gaseous exchange parameters of rice

Photosynthetic rate Stomatal conductance Transpiration rate
Treatment (Pn-pumol CO2 m?2 sec?) (gs-mmol m2 sec) (E-mmol H>O m?2 sec1)

Meant SE Meant SE Meant SE
Weed free rice (Control) 21.30£0.89a 0.63+0.01a 9.37+0.19a
Weed free rice (Drought) 14.60+0.44c 0.35+0.01b 5.60+0.58b
Rice+A. paronychioides (Control) 12.17+0.22ed 0.56+0.01c 7.83+0.28de
Rice+A. paronychioides (Drought) 9.7840.53b 0.32+0.01d 4.13+0.06¢
Rice+E. colona (Control) 9.01+0.36d 0.51£0.01ed 3.14+0.12d
Rice+E. colona (Drought) 7.35£0.33e 0.28+0.01e 2.25+0.14e

arferdT 2.3: a1, SiFTell 19 U4 o, WRIfFhissd &1 TRUdaRi & arg faffma Augsl W g9

Table 2.3: Impact of drought, A. paronychioides and E. colona on gaseous exchange parameters of weeds

Photosynthetic rate Stomatal conductance Transpiration rate
Treatment (Px-umol CO2m?2 sec?) (gs-mmol m2 sec?) (E-mmol HO m?2 sec?)
Meant SE Meant SE Meant SE
A. paronychioides (Control) 17.30+0.60a 0.063+0.01a 4.21+0.28b
A. paronychioides (Drought) 14.80+1.02a 0.019+0.01b 1.37+0.07b
E. colona (Control) 16.70£0.97a 0.019+0.01b 1.31+0.09b
E. colona (Drought) 15.97+1.23a 0.016x0.01b 1.20+0.04a

a+A, paronychioides
Control
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Figure 2.7: Impact of drought stress on rice and its weed interaction

CHk) 2AWBI0 ‘DL

HIRIHTT
ICAR D

=
o



STp3ToTU-eg3Tel for

<

ICAR-DWR

arf¥e gfdage 2022
ANNUAL REPORT 2022

222 GO 99 $ dgd 9 H STl G AR
3. YR FIgew U AMHAIREAT Y yATaHTRAT

GH—2022 H ST O 3R 3 NIfBITST B
RacTs ATSeahiu—ese + UAIaRIIerd &SI
HRSD G B TG D AT IR eI (BT 71T | eI A
UdT =ell fh 37 dRIfAdige AR SivTel 99 & R
% JAE & dBd WMHAEN B FAERIRAGT H I TE |
I THTERIRAT H 3 N W BHA—ERIdAR
3ict-foba, e w1t ot Sy arg fAfa Amads, Ame
STel AT @R fereett Rerdl Yaaia anfe R g ares
AT SE@T AT IR 3fAd: IS H BT 18 (Tferdr 2.4) |
ERYTIR F<h (HA BT JoA1 H & TG & T8l SivTell
T BT W THTR I Bl TR BIHI HH BT TS | Hela
H, STell g wfasy ¥ g@ a1 R aret ardraReT § vah
g AARATIRG WRYAIR § ST |

2.2.2 Efficacy of herbicides against E. colona and
A. paronochioides inrice under drought stress

A study on the impact of drought stress was
conducted in Kharif-2022 using Cyhalofop-Butyl +
Penoxsulam against E. colona and A. paronychioides. The
finding of the study revealed that efficacy of herbicide was
delayed under drought stress against A. paronychioides and
E. colona. This delay in herbicide efficacy certainly showed a
detrimental effect on crop-weed interaction, rice
physiological traits like gaseous exchange parameters,
relative water content and membrane stability index etc.
and ultimately resulted in yield reduction (Table 2.4). The
rate of photosynthesis was significantly reduced by E. colona
interference under drought stress in compared to weed-free
control. In summary, E. colona will become a major
problematic weed in futuristic water scarcity environment.

arfersT 2.4: 9= & arg A g AUES W) G a9ma IR MEHART fsda w1 g9

Table 2.4: Impact of drought stress and herbicide spray on gaseous exchange parameters of rice

Treatment Photosynthetic rate Stomatal conductance Transpiration rate
(Pn-umol CO2 m2 sec) (gs-mmol m2 sec?) (E-mmol H20 m?2 sec)
Meant SE Meant SE Meant SE
Weed free rice (Control) 22.70+0.742 0.64+0.012 9.49+0.55
Weed free rice (Drought) 14.£0.73b 0.32+0.0120 5.43+0.67420
Rice+A. paronychioides (Control) 11.78+0.764 0.51+0.0020 6.43+0.802b¢
Rice+A. paronychioides + Herbicide (Control) 16.35+0.65 ¢ 0.54+0.072be 7.24+0.19abe
Rice+A. paronychioides (Drought) 9.43+0.50de 0.28+0.07 bed 5.19+0.25¢¢
Rice+A. paronychioides + Herbicide (Drought) 12.73+0.91f 0.3520.022bc 5.960.171b<d
Rice+E. colona (Control) 9.20£0.34¢f 0.28+0.0120 4.84+0.35¢¢
Rice+E. colona + Herbicide (Control) 10.45+0.99<d 0.33£0.0120 5.80£0.262b
Rice+E. colona (Drought) 8.31+0.45f¢ 0.22+0.014 3.83+0.274
Rice+E. colona + Herbicide (Drought) 9.41+0.778 0.28+0.01<d 4.18+0.49b<d
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2.2.3 Efficacy of herbicides against Phalaris minor and
Medicago polymorpha in wheat under drought
stress

An experiment was conducted on the effect of drought
stress on herbicide efficacy [Clodinafop (60 g ai/ha)+
Metsulfuron (4 g ai/ha)] against P. minor and M. polymorpha
in wheat during Rabi 2021-22. The findings of the study
revealed thatin weed-free wheat, the yield was significantly
reduced by 33.94% under drought, compared to control. The
effect of herbicide was reduced under drought compared to
ambient. Weed interference altered the physiological
parameters like RWC, MSI and total chlorophyll content
and was found to be lowered under drought. M. polymorpha
will become a major problematic weed in a water scarcity
environment (Figure 2.8).
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Figure 2.8: Effect of drought stress on herbicide efficacy
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2.2.4 Effectof drought stress on crop-weed interaction in
wheat, P. minorand M. polymorpha

An experiment on the effect of drought stress on crop-
weed interaction was conducted in Rabi 2022. Results
indicated that M. polymorpha interference reduced the RWC
by 24.91% in wheat under drought compared to weed-free
control. The MSI was significantly decreased by 30.02% with
M. polymorpha interference under drought compared to
weed-free control. M. polymorpha interference increased the
proline content by 2-fold in wheat under drought compared
to weed-free control. As compared to weed-free control, the
total phenolic content was significantly increased by 2.85-
fold with M. polymorpha interference under drought. In
wheat protein content was significantly decreased by
53.74% with M. polymorpha interference under drought
compared to weed-free control. M. polymorpha interference
increased the total chlorophyll content by 56.55% in wheat
under drought compared to weed-free control. M.
polymorpha severely impaired yield and yield attributes of
wheat under drought stress (Figure 2.8, Table 2.5).

qrferaT 2.5: 1 &1 ISl IR U fILarsil R @ & T+ IR TRUTIR HT J4T4

Table 2.5: Effect of drought stress and weeds on yield and yield attributes of wheat

Parameter Plant height Spike length No. of Yield/Plant Plant dry weight
(cm) (cm) seeds/spike (8) (2)
WEC 79 £1.052 8.4+0.512 30.40£0.512 1.29+0.112 1.29£0.112
WED 74.2+0.86° 6.9£1.102 27.16x0.75b 1.07£0.072b 1.07£0.0720
WPC 71.4+0.51¢ 5.4+0.40b¢ 24.20+0.58¢ 0.92+0.07b¢ 0.92+0.07b¢
WPD 68.2+0.374 4.940.10 21.00+£1.144 0.72£0.15<d 0.72£0.15<¢
WMC 67.2+0.664 4.4+0.24<d 18.2040.97¢ 0.81+0.06bed 0.81+0.064
WMD 62.8+1.16° 3.5+0.16¢ 15.80+0.97¢ 0.55+0.044 0.55+0.04¢

WEFC Weed free control; WFD Weed free drought; WPC Wheat, P. minor, control; WPD Wheat,P. minor, drought; WMC Wheat, M.

polymorpha, control; WMD Wheat, M. polymorpha, drought.
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Figure 2.9: Impact of drought stress on (A) P. minor (Control); (B) P. minor (Drought); (C) M. polymorpha (Control); M. polymorpha (Drought)
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2.2.5 Studies on effect of drought stress on greengram,
Trianthema portulacastrumandE. colona

An experiment was conducted in the summer of 2022 to
study the impact of drought stress on crop-weed interaction
using greengram along with its major weeds Trianthema
The
findings of the study revealed that the rate of

portulcastrum and Echinochloa colona (Figure 2.10).

photosynthesis, stomatal conductance and rate of
transpiration were adversely affected by drought stress. It
was noticed that gaseous exchange parameters in
greengram was severely affected in the presence of E. colona

incomparison to T. portulacastrum (Table 2.6).

The E. colona showed a detrimental impact on yield and
yield attributes of greengram in contrast to T. portuclastrum.
Hence, it can be concluded that E. colona will become a major

problematic weed in the futuristic climate change scenario.

AIferast 2.6: JT & IR I FAFHY ATIES] 1R G 31R WRUTAR] BT Y91

Table 2.6: Impact of drought and weeds on greengram leaf gaseous exchange parameters

Treatment Photosynthetic rate Stomatal conductance Transpiration rate
(Pn-pumol CO2 m2 sec?) (gs-mmol m2 sec) (E-mmol H20 m2 sec?)

Meant SE Meant SE Meant SE
Weed free greengram (Control) 33.56+1.10° 0.123+0.0032 7.25+0.132
Weed free greengram (Drought) 28.02+1.10° 0.016+0.003b 2.33+0.19¢
Greengram+ T. portulacastrum (Control) 32.96+0.45 0.120£0.0052 4.87+0.15>
Greengram+ T. portulacastrum (Drought) 24.48+(.73b¢ 0.008+0.001> 2.19+0.17¢
Greengram+ E. colona (Control) 23.20+1.88b¢ 0.010+0.004° 1.56£0.15¢
Greengram+ E. colona (Drought) 15.96+2.554 0.0060.002> 1.02+0.13¢
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Figure 2.10: (A) Weed free greengram; (B) Greengram+ E. colona (C) Greengram+ T. portulacastrum
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2.2.6 Efficacy of herbicides against T. portulacastrum

andE. colona in greengram under drought stress

The effect of drought on herbicide efficacy was carried
out using imazethapyr against E. colon and T. portulacastrum
in summer-2022. The results of the study indicated that the
efficacy and effect of herbicide was lowered and delayed
respectively under drought compared to control. This delay
in herbicide efficacy further affected the physiological and
biochemical indices of greengram. Under drought stress
interference of E. colona the rate of photosynthesis was

significantly reduced by 78.37% compared to weed-free
control (Table 2.7). This further resulted in a reduction in

greengram yield. In summary, the study revealed that the
drought stress lowered the herbicide efficacy against E.

colona compared to T. portulcastrum.

qrferdT 2.7: AT 3R WRUGART &1 71 @1 9y fafma qoesl R g9

Table 2.7: Effect of drought and weeds on greengram leaf gaseous exchange paramters

Photosynthetic rate Stomatal conductance Transpiration rate
Treatment (Pn-pumol CO; m2 sec) (gs-mmol m-2 sec-) (E-mmol H,O m-2 sec?)
Meant SE Meant SE Meant SE
Weed free greengram (Control) 23.90+1.642 0.031+0.0012 2.54+0.082
Weed free greengram (Drought) 20.73+1.17 0.028+0.0042 2.32+0.292b
Greengram+ T. portulacastrum (Control) 19.57+0.73bc 0.021+0.0042be 1.75+0.35abc
Greengram+ T. portulacastrum+ Herbicide (Control) 22.13+0.934b 0.02520.0062b 2.12+0.472b
Greengram+ T. portulacastrum (Drought) 14.03+0.90de 0.010%0.009<d 0.81+0.72¢d
Greengram+ T. portulacastrum+ Herbicide (Drought) 16.87+0.68¢d 0.013+0.007bcd 1.13+0.55bcd
Greengram+ E. colona (Control) 13.63+1.88de 0.005+0.0014 0.4740.134
Greengram+ E. colona+ Herbicide (Control) 10.11+1.05¢f 0.007+0.004<d 0.66+0.33¢d
Greengram+ E. colona (Drought) 5.17+1.258 0.004+0.0034 0.3520.05¢
Greengram-+ E. colona+ Herbicide (Drought) 7.97£1.82 0.005+0.002 0.39+0.28d
DS
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ERAAIR AT TR I FeATET, BRATART I START
e ST FRefl ERaaart &1 T
Weed risk assessment, utilization and management
of alien invasive weeds

STV I=EINT WRITOIRT, BolRYT HIgIN, BIgvifon 31941
TCIFANT FISH~TT AR Hlogl GraeiikT 7 Rd § 99
YA IR BT Wl BT 30T RIR 9917 © | IR—Baeil
qfA, TRETTE A, AESTS JH, Sl 3R IR & STelid
el # Wt B T 3T Uil T TSIt Ayl
e ik aTRRefdd g9Tg &7 WRUGIR 99 77T 2 | 31
Ml H 39 A8 B 3MMhHb WRUTIR] B TAR DI b B
oy T TR W YT AEAYU © | 399 ORE @ SMHED
ERUTIRI & fIBT 3R Herd & foy RER STefaryg ok
qIRReIIS BRBI A ST T YAIgAT Alsel 39 S &
fore v SwRf |ArEE © | fORer wicgiey, SiaqH g
Uferier @RUTAR IR & STl e & forg qeand
21 Iq9 H, Wleafaar Aleiver W 98l Ud STk URd & ol
freprat 7 et TR At @1 Had e 21 39 Sy
Farf o wiRRerfas! vd Stafafdyar @ o th @ &
®Y H AT TR |44 H I WRUAIR Sfror 9, faey w5y
J BIA db &1 AT oY | 9 TPR &I WRITART BT SAfdd
R e JBdR ARG FHEM § R®iifd udiavor
el fefdmell @ HRT Sefia Jonferal § IS SUaR
I g9 T & SR AR¥B Ud AT w | WRUAAR Bl
BT BB DI © | $AlCTY, 3N JATeT 2g WRUTARI
% fIermel I (SIIMR) & SYANT AT T Ageayul
PRP B, T WRUTIR Y& & THT ARG T TSRl
STHGAT R |

Alternanthera sessilis, Phalaris minor, Physalis minima,
Leptochloa chinensis and Malva parviflora have invaded large
cropped areas in India. Many other invasive plant species in
non-cropped lands, grazing lands, public lands, forests, and
also in aquatic bodies of India have become weeds of
significant economic and ecological impact. Averting the
further spread of such invasive weeds in other locations is to
be an important component of management aspect at
national level. A forecast model involving climatic and
ecological factors responsible for growth and blowout of
such invasive weeds is a useful tool for this purpose. Pistia
stratiotes, water hyacinth and alligator weed are infamous
for the aquatic bodies across the country. Currently, Salvinia
molesta has shown its severe occurrence in the water bodies
of Central and North India, which has been considered a
hazard to ecology and biodiversity of aquatic bodies.
Earlier, this weed was restricted to only South India,
particularly in Kerala. Biological control of such weeds is the
best practical solution as chemical methods are discouraged
in aquatic systems for environmental concern, and
mechanical/manual removal is highly expensive.
Utilization of huge biomass of weeds for economic purpose
is an important factor in reducing the overall cost of weed
management.

Arolae Project lTlﬁ‘TExperiment AEHHl Associates
31 SMHHE MR el weydarl | 3.1 WIPlded HHHAT B dEd Wifed~ar Helkel W | THRI Albid
BT AP FRET qrACoie Rietdmsy arfeafrar & fade, wermg=r | s Aifdrr
Biological control of invasive SRS
and alien weeds Release, establishment, and impact of bioagent | DasariSreekanth
Cyrtobagous salvinae on Salvinia molesta under | ShobhaSondhia
P RAC] IAYOTHAI: natural infestation
RIS T 3.1.2 BT DI FETS T GAT BT Alfea AT IR JHIT
Prmc.lpal Investigator: Effect of augmentative release of C. salviniae on
Sushil Kumar 8 il
32 Woarg uRadd uRgwl & 321 Yo faaRor Aisfei & fofw =1 sriugfoal & | 3R O g4
TEa AiR=IDI Al & AeaH Az | ARl o WRudaRt & 9l iR | 6 & Rig
Y facel e ERUTART & BT YAIgAT
facRoT U hettd 1 'iCﬁjHH Projecting future expansion of alien invasive weeds | R P Dubey
Predicting distribution of alien through different methodologies for species | P KSingh
invasive weeds through distribution modelling
statistical models under climate
change scenarios
UE IAYTEHl:
<i. Afirar =)
Principal Investigator:
Dr. Yogita Gharde
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3.1.1 WSS HHACT & dsd wifeala1 Alever &R

qrgSic  @rgveld e gifealy &1 fam=s,
ATYAT AR YHTG

e B (FIlearaar Fierve]) soid Jd ® Udh
3MHTHS el WRUYJAR 2 | MRA ¥, I8 WRUTAR J&:
B qAT =T SR YR XSt 7 arm AT R | W yew
P H ARAT STATII § I8 Ugel! 9R 2018 H Rare favar 1 |
Y U9 IR IR P STl Gxaqel & forw I8 acdd
Hddh WRUAIR &1 Fhdl & | Tdefol & AH Ul el
o I8 WRUTIR FERTE # 12 il ARA-1 H, 78 U el
H o, BTG H 3 TAT BRATON, IIRES, AArg Ua
aNfSem # UH—u®d, NS & IR Td HERTSE &
VUSRI fSTell § 99 @ Wadl # 1 I8 WRUGIR I/ 137 |
g UQY, WERTE, BARe Ud gRAT & STl
RT3 | Afoaf=am el e B drell B BieT AT 2 |
7 Ul & ReRfar 7ifa & e’ # U die ¥ 13 7l H
9 TRYAIR BT UId: T PR 3T |
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3.1  Biological control of invasive and alien weeds

3.1.1 Release, establishment, and impact of bioagent
Cyrtobagous salvineae on Salvinia molesta under

natural infestation

Water fern (Salvinia molesta) is an aggressive aquatic
weed of Brazil origin. In India, this weed used to occur
severely in Kerala and in mild occurrence in other South
Indian states. First time, this weed was reported from one of
the reservoirs in Sarni (Madhya Pradesh) in 2018. It is
considered a threat for water bodies in Central and North
India. Survey revealed severe infestation of this weed in 12
water bodies of Maharashtra, 9 of Madhya Pradesh, 3 of
Chhattisgarh, 1 each of Haryana Uttarakhand, Tamil Nadu
and Odisha, besides infestation in rice field in Balasore
district of Odisha and Bhandara district of Maharashtra.
Release of bioagent has been initiated in several aquatic
bodies of Madhya Pradesh, Maharashtra, Chhattisgarh and
Haryana. It has fully controlled this weed within 13 months
of release in Khirnia canal of Madhya Pradesh.

T TSI P bl o H RRfFr Tex § Ryefdng wifeafar ored & 13 98 & 9%

T TIT HleiveT BT 3ehiHd =0T

Sequential control of Salvinia molesta after after 13 months of release of Cyrtobagous salviniae in
Khirnia canal in Katni district of Madhya Pradesh

BANTTE & G folel § e, 2022 § 39 dic &l
gl IR ST § STl A7 | 96 918 § A8 Ud RIqwr
2022 BT A1 39 Pl B BIST TIT TS BTIHI SATRTHD
RO A @ §, 3l & vl uRReror & yar ger &
PIC B GAT H BIPT ISIaR] UTS TS | DI & Blsd & a1
TRYJAR 1 Hierdl § B! JbA IR a7 fRRy o
Tl & & faqwR 2022 A& 9 DI BT HIH! BRI 81 17
2 HIT B YT & HRUT 50 TICIARX YHTIAT el & ST
10 TFIR H g I ey & 2 | U7 ot ® 3 ale
BIS & 15—18 eI # 3iiel G¥I ORE W WRUGAR b &l
ST | B IR 39 gRYTH | O avE W I © |
@ ITATAT G Sitet # @WIRAT g H Y 9 HIc Bl BILT
TATE |
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In Durg (Chhattisgarh ), first release of bioagent was
done in February, 2022 and further releases were made in
May and September, 2022. The encoraging results were
obtained in terms of control of weed in the lake. Samples
taken from the lake revealed the increased population build-
up of bioagetns. The more number of growing buds of the
weeds were found damaged than the undamaged buds
corresponding to the time after release indicating good
establishment of the bioagent by December, 2022. Out of 50
hactares infested lake, water surface was visible in about 10
hactares area due to the action of the bioagent (vide photos).
It is expected that the whole lake will be cleared from the
weed within 15 to 18 months after initial releases of
bioagents. Forest authorities were very much satisfied with
the results. Bioagents were also released in water bodies in
Khapria village of Durg district.
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TEFRIe H BE! Td & SR U4 ofolg drefld, T893
@& ST S Ud eSS dred § WRas 2022 H
BIS Y DIl gRT Fled AT DI BIH! JHar fhar 77|
TEFRICH Siiel H $9 BIc & HROT AT 50% T B
|a® Ud TggR foTel | 30% U @I qag g e o
N SRR 2022 W QX ARE 9 9 WRUAAR ERT &b
g ol | U IR1IS © & oFTel 6—7 WEMI | @I §RT 39
WRUTER BT QYT ARE (R B (71 SIRAT |

T YUY § Hel @ ugar Ad H 2021 H DI gRI
SIfdes FRIFOT BT Al 7 BTG & gl 3 dTelyRl Sild,
g U9 # BRATETE Tl @ tTee! S Sk wed vaw
gaR SRS fafies (Trdidieive) @& AR 9y &
JIBTIRAT Bl 59 WRUAIR B ifdad =01 & forw uRa
far 1| G Td UEHGl Sidl @ SfEdRAl |
YIRIAIR P Sifdd =07 & foru Fiet & e+ & fory 2
31R 0.24 G B fFAIE AT | A, 9. diaR SRS for.
BRI fSTel & ARAT H ST 1100 TACIR T STATeTd
# wifeafan & Sfaw o & fog 50 o/ T @t
RIS RIS FIR2ITeTd &l 9er &1 T8 2 |
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Bioagents released in the month of February, 2022 in the
large water bodies of Hatti village and Lanzad pond in
Gadhchiroli; Junonia lake and Gohodapeth pond in
Chandrapur also showed its good establishment and
causing severe damage to the weed. About 50 per cent area
of water surface has started to be visible in Hatti and Lanjad
pond in Gadhciroli district and 30 per cent area in
Godhapeth pond and Junonia lake in Chandrapur district,
which were not visible earlier in September 2022. It was
expected that by next 6 to 7 months there will be complete
control of Salvinia weed in these water bodies due to action
of bioagents.

Success of biological control in Paduwa village of Katni
in Madhya Pradesh in 2021 by bioagent Cyrtobagous salviniae
sensitised the authorities of Talpuri lake in Durg of
Chhattisgarh, Pachmari lake of Hosangabad district in
Madhya Pradesh and Sarni dam of Madhya Pradesh Power
Generating Limited (MPPGL) company to opt biological
control of this weed. Talpuri and Pachmari lakes authorities
contributed Rs 2 and 0.24 lakh for release of bioagents for
control of this weed. MPPGL awarded a consultancy project
of Rs 50 lakh for biological control of Salvinia molestain about
1100 hectares water reservoir at Sarni of Betul district.

AR i (Feg

u<®) | Ffeafrar AT o

TR

Sifds =

Biological control of Salvinia molesta in Sarni dam (Madhya Pradesh)

3.1.2 DI Bl 9eT8 TS AT BT Gifed =T U YH19
I & BIC —BIC ¢ (2.63 T HIex &%) H Th

e B Yof faeRyd |rfeafRar WRUgIR R Sadiel ol
T AT BT feAT BT TAT | URT H 4.56, 6.84 UG
9.13 dicl /T Hex R I Blel AT | dUvad 6.84
PIcl /i e A T 7eI1 § Uh 9K, 4.56 DIl /a3 Hiex
I A9 HEIHT H TP IR UG 6.84 Pl /I Mex A 6 AT
H UP IR & 391 I S0 AT H gig BI T | GRermEf
H g T fb 35 HEMI 91 BISl B AT § gRMD
AT B AT | P! gig UIS TS | AT HEN aTg B
R H e T il &1 F@aT A Bl o H B4
off IR 5 HEIM a8 A Bicrdl &I AT A D
UE TS| T ABS Fifea1aT WRUGAR W Bl @l
gTaefierdT gerd & (ATferdT 3.1) |
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3.1.2 Effect of augmentative release of C. salviniae on
S.molesta

After amonth of full establishment of Salvinia molesta in
tanks with 2.63 m” water surface, initially 4.56, 6.84 and 9.13
number of bioagents per m? were released and thereafter
augmentative release of 6.84/m? at bimonthly, 4.56/m? at
quarterly and 6.84/m? at six monthly intervals were made in
the respective tanks to study the effect of augmentative
release of weevil C. salviniae on S. molesta. Substantial
increase in adult population was observed in all the tanks
after 3- and 5-months interval corresponding to initial
number of releases. The growing buds of weed were found
damaged corresponding to the number of releases;
however, undamaged buds were more in comparison to
damaged buds at three months interval. But, after 5 months
interval, the number of damaged buds increased and
undamaged buds decreased in correspondence to the
number of initial releases and augmentative releases. This is
a clear indication of increased impact of the bioagents on
Salviniaweed (Table 3.1).
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ArferaT 3.1: fART=T SU=RT & T8a gU%P STTaTa], SR MR A7 et g8 Hiordl iR TRUTAR BT AT goi

Table 3.1: Adult population, damaged and undamaged growing buds and dry weight of weed under different treatments

Treatment Weevils’ damaged Undamaged Dry weight
population / m? buds / m? buds / m? (g/ m?)

90 days 120 days 90 days 120 days 90 days 120 ays 90 days 120 days
T-1. Initial release of 67.5 210.0 + 800.0 + 1297.0 £ 788.0 £ 431.0+ 824.0+ 689.2 +
adults (4.56/m?) +19.3 31.8 182.9 254.7 155.9 152.1 87.1 179.1
T-2. Initial release of 85.0 2210+ 896.0 + 1232.0 £ 7120 £ 296.0 = 743.0 £ 578.8 +
adults (6.84/m?) +14.8 78.9 129.3 343.9 204.3 59.1 35.2 1284
T-3. Initial release of 103.0 229.0 + 976.0 + 1208.0 + 708.0 £ 320.0 + 748.0 £ 584.0 +
adults (9.13/m?) +39.8 1114 1183 226.8 265.0 152.9 139.7 252.6
T-4. Initial release of 99.5 260.0 711.0 1200.0 967.0 252.0 816.0 525.7
adults (4.56 per m?) + +82 +58.1 +327 +182.9 +176.0 +2234 +292 +744
bimonthly ugmentative
release ( 6.84/m?).
T-5. Initial release of 94.0 1255 836.0 852.0 788.0 276.0 739.0 506.0
adults ( 6.84 per m?) + +27.7 £299 +291.6 +280.3 +198.3 +107.2 +98.6 +51.4
quarterly augmentative
release (4.56/m?).
T-6. Initial release of 105.5 204.5 816.0 1236.0 676.0 300.0 713.0 544.4
adults (9.13/m?) + Six +15.0 +532 +2419 +341.3 +209.2 +115.7 +1254 +138.7
monthly augmentative
release (6.84/m?)
T-7. Control (without 0.0 0.0 0.0 0.0 0.0 0.0 832.0 837.9
weevil) +0.0 +£0.0 +£0.0 +£0.0 +£0.0 +£0.0 +72.7 +12.1

32 Wadrg uRads uRgwdl & dsa wifmam 32
Oisell ® Aregd A faesi rprEe wxudarl

@ fqav1 ¢d wera &1 gafgaE

3.2.1 gurfa faaxer grsfeiT & fov =1 srtugfoar
@ #regq 9 faezf smprHe WRudaRl & ArdY
fawar &1 ygatgam

TIHE gE B, ufasy § ool & aiRfRefas

Predicting distribution of alien invasive weeds
through statistical models under climate change
scenarios

3.21 Projecting future expansion of alien invasive
weeds through different methodologies for

species distribution modelling

Present study was planned to model the current
distribution of alien invasive weeds and predict their spatial

AT 3R SMHHT & FHTAT & Bl FHs™ & Segd I
faeel emspre WRUGART & qa9 faaRor &l dfed H)A
3R 9w & Seary uRgwdl ¥ Sa e faaver &
qaigA™ @1 A 15 s | 39 Yo & forg, U™
BIgollord  [AfA9]  STCIFien  arg+f~aw 3R #rerar
GREIFAIRT DT AT AT 181+ 9RA H a9 el &3l ®l
TRid fora 8 | 396 Sraran, sieev=eivT Wiifore (301 fafg),
BHelve A5 (223 ) SR Brgwifers [A1747 (104 f4g) &
Jaafcd Heeh Ser &t faft= fgcdiae adl | e foan
11| fAa® https:/ /www.worldclim.org/data/
worldclim21.html & STINT HRD WorldClim ST A,
5-0-arc-minute T R W 19 IRITFATSHICDH
R b G H ST UhA fHar AT 3T 19 W W
JEEREAT TRIET07 foma a7 &iR AT AEee ord > o.
8 IT <—0.8 el TRI P gl QAT TAT| 39 AMUGE &l
SYIRT Bl BY, AT & faeeryor iR faawor wtefef o forg
38 =RI & Ta foar w3 | fgcias |l & ura Safed
T 3R 8 IRITGATgHICD TRI UR Uh3d Sl Pl el
¥, 39 yonfadi & daqd iR ufasy & fadxror & forw

distribution in future climate scenarios with the aim to
understand the species' ecological niche and potential areas
of invasion in future. For the purpose, five weed species viz.
Alternanthera sessilis, Phalaris minor, Physalis minima,
Leptochloa chinensis and Malva parviflora were selected which
have invaded large cropped areas in India. Further,
secondary occurrence data of Alternanthera sessilis (301
points), Phalaris minor (223 points) and Physalis minima (104
points) collected from different sources. Data on 19
bioclimatic variables at a 5.0-arc-minute spatial resolution
were downloaded from the WorldClim database using the
link: https://www.worldclim.org/data/
worldclim21.html Multicollinearity test was performed on
these 19 variables, and variables with Pearson correlation
coefficients of > 0.8 or < -0.8 were removed to avoid the
consequences due to multicollinearity in the variables.
Using these criteria, eight variables were selected for further
analysis and distribution modelling. With the help of point
occurrence data collected from secondary sources and 8
bioclimatic variables, prediction maps for present and
future distribution of these species are obtained. MaxEnt
program was used to model species distributions and to
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QaTAT HFERE 9rsd fBU 7Y € | MaxEnt WU T F41T
TSI & fadRoT BT Al B IR Rusifed daeeH
q1eras 4.5 (RCP 4.5) & d8d 2050 3MR 2070 & oI g1 3
TSR & 3Tard IUGehdl AHE a9 H fbar |
SICTYTNT HRIfTT, HollvvT HIg=IY 3R BrgGiforsy fAfaar
@ 9wy & faarer & "t fam 3.4 # R 7w & 84
Aiedl 1 YAgATId &Far o o b T8 e forg
URAT 3SR Hd AT &1 YART far 737 St e 0.794—0.849
U7 AT | UTfaral & faRor &7 gifad &= aTel Ay
R B A & g Sipg® wieror o faar wan
o | T Wivrfervy 3R o fAf7#r & faavor & e #, Arae
AIA IR FIH TH AL BT S ATIA Ayl
HU  gAIIT PR aTel BRS © | o 3.4 F gafgata
AARE H el T d8aR gargHTia Reifcrl arel el &
fagrar 2, &1 <7 7e9H WU ¥ Irgdd uRRAfIA @1 ok
TERT Sl T oifadl & o Suygsh uRRefaal &
U BT gwriar & |
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create habitat suitability maps of these 3 species under
Representative Concentration Pathway 4.5 (RCP 4.5) for
2050 and 2070. Maps of future distribution of Alternanthera
sessilis, Phalaris minor and Physalis minima are given in Fig
3.1. Predictive ability of these models was compared using
the area under curve (AUC) measure ranging between
0.794-0.849. Jackknife test was employed to know the
important variables affecting the species distribution. In
case of A. sessilis and P. minima, temperature seasonality and
maximum temperature of the warmest month are the factors
significantly affecting the distribution of the species.
However, in case of P. minor, temperature seasonality along
with minimum temperature of coldest month found to be
significant variables. Figure 3.1 shows the prediction maps
where red colour shows the areas with better predicted
conditions, green colour as moderately favourable

conditions and navy blue colour shows the absence of
suitable conditions for the species.
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o faN

RUSTIC e S UTIasT 4.5 (RCP 4.5) & T 2050

o 3.1 (31) sreeveeivT GRferd (8) Beivy ATgY (A1) Brgviferd [AfFaT &1

3iR 2070 @& forg gatgATa wias faawor |

Figure 3.1: Projected future distribution of (a) Alternanthera sessilis (b) Phalaris minor and (c) Physalis minima in India under Representative
Concentration Pathway (RCP) 4.5 for 2050 and 2070
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QITERATIET, Tedlel TR IR ST SUET &1
QRO 9T

Environmental impact of herbicides, toxic
chemicals and mitigation measures

g o el @ SRl @ SuRafd 7 wdd
HAGTS B! BT JHA Ugal Fohdl &, dfodh B Bl
JUST H STARIYN & SIaFaT & HROT A4 AR I R
W Hfddd g9Ta STerdl 8 | 91Rer iR R & arRo,
BRI & AARY IU g $I A BT 3R d& Bl
HATEGT Bl ® SR R 98 9dg! STelld &3 A1 Joid
a8 9ad © | 39 UBR & Y9TEl B S & oy 39
RIS #§ ), o, dief &R gafarer § el @
3raRIgt 1 R SR STqeesT & 3rewa fhar a7 ¥ |
SHH gF—aT 3R E—HBl BAA YUl H [T Bl
Reifa & T&a urdl, 9 3R Aefordl # gear 3R smae
@I RIfd &1 uar &1 & forg s g% favar 11 2 |

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 sub surface
soil and may contaminate adjacent aquatic fields or ground
water. Therefore project on, 'Monitoring and degradation of
herbicide residues in soil, water, plants and environment'
has been initiated to determine herbicide residues, their
degradation and persistence in soil, plant, water and fishes
under field conditions in a rice-chickpea cropping system.
Detailed technical program and salient findings are as

I aaira! HridH iR Je fspd g € below:
FRiHH gaR: Sf wrEr Aifern
Program leader: Dr Shobha Sondhia
molae (Project) FI?ﬁ‘T(Experiment) NEER (Associates)
41 S, o, O vd qufaxer § [ 441 < 201920 @ AR T @ W o gRRfT # | e gt
REAREINE Evaluation of herbicide persistence and residues in | PK Mukherjee
Monitoring and degradation of chickpea field environment during Rabi 2021-22 Deepak Pawar
herbicide residues in soil, water, - -
plants and environment 412 @dA DI Wgﬁi aRRerfd # @¥iw 2020 #
TS SFeIT 3R g o fefRor
UE IAYTEHdl: '
sTaT aiferaT Determination of herbicide residues and persistence
in Kharif2022 inrice crop environment
Principal Investigator:
Shobha Sondhia Co
413 UGI-UAGE /TACE gRT gafaRelg oAl #
P S b PR R s
Multiresidue method for determination of herbicide
residues in environmental samples by LC-MS/MS
42 e gRT S @1 o9 |421 T U W NG & BeRaReE @ fay | d@ 9
STAR: TRYTIR SUANT BT Th THRIET  SACHITIT—SBIFIT  BHRIRT—8Tglserr | a1 @
qRYey FICRIGTET ERUTAR JTJhH BT TaT Jedidh
Bioremediation of Arsenic Performance evaluation of Typha latifolia-Eichhornia | KK Barman
contan.nnated Wa e A crassipes- Hydrilla verticillata weed sequence for | Rubina Khanam® ICAR-NRRI,
perspective of weed utilization phytoremediation of arsenic from contaminated | Cuttack
water
W@ ATl
[ETICNE
Principal Investigator:
Dibakar Roy
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aroide (Project) o (Experiment) REC (Associates)
43 OF-Ng /FIN-HT HAA | 431 W—ﬁg’/w—{'j HRIE OTTell H HaT qm@?ﬁ—cﬁ _
yoelt H W gEEeifad fafqerar ok @t W A= BRUqaR wdueT @1
fafgerar ok srf w® fafr= BuIC)
WRUAIR ¥ IR wEd Effect of different weed management practices on soil
WIUT YRl & 991d & microbial diversity and functions in rice-
W wheat/ chickpea-greengram cropping system
Evaluation of the effect of
different weed management and
crop establishment practices on
soil microbial diversity and
functions in Rice-
wheat/chickpea-greengram
cropping system under
conservation agriculture
UHE IAvTEHdl:
J [I;
Principal Investigator:
Himanshu Mahawar
44  GF-NE—HT wSA FUS § | 441 T8 HAd Tomell § e SR @ | e I
PN IO H IREEDBRI YeTEishl SR USIRRTfer— ﬁwwagm fReger— | f2eg weTaR
TR HaT UTRRefes) &= st USIfeld STgORIRT & ISSIRGRR § el & | 2T |ifer
R IHATRIIT BT T T B IR JHTG &l B TR
Impact of herbicides on key soil Effect .of crop rt?sidue recycling and application of | pipoior Roy
ecosystem functions pendimethalin& metsulfuron methyl & | y,0006hy Mahawar
contributing to agricultural pendimethalinin rice& Wheat & greengram cropping | gpobha Sondhia
production in rice-wheat-green sequence on key soil functions in crop rhizosphere VK Choudhary
gram system
442 -1 HEA YUl H HEA AR B

T FATUTHAf: g R fANIRIE  AfSTH—HeHRRA
DB, Remga—USifenfem gyt &1 ILEARBRR H
Principal Investigator: IEEIkca SRS KCH BRI TR THTT
KK Barman

Effect of crop residue recycling and application of

bispyribac sodium & metsulfuron methyl &

pendimethalin inrice & wheat & greengram cropping

sequence on key soil functions in crop rhizosphere

4.1.1 V§12021—22 @ QIRMM 99 & ©d d drdrd<or 9 4.1.1 Evaluation of herbicide persistence and residues in

oThATe BT gadl 3R 3Gl BT TS chickpeafield environment during Rabi 2021-22

Vel 2021—22 § 99 ® @d & qrara]el &1 g A
IMHATIRRN & AU BT qge

TWROTIR Y& & foIT o9 & Wd # SIS (25
M /TICAR),  UUfdaardid +  SAYATURR (125
UM /BdR) 3R USHefe™ (1000 UTH /BaCAR) Pl
fs®ra far T | 0, 5, 10, 20, 30, 60, 90, fa=T 3R HeTs
& w9 Mgl T & Ul Aeferl iR UMl & Al |
TGN & Y SR qeed & HuiRa fear mar
woferal § Sa Faud 3R AMHIRRT @ FRaRdT @1
HRATHT B B oY TRIH 2022 H ATHARN & TANT 3R
IR B T B 918 gl 3R ABTorat & T T fhy

¥

Dissipation of herbicides residues in the soil of chickpea
field environmentin Rabi 2021-22

Topramezone (25 g/ha), propaquizafop + imazethapyr
(125 g/ha) and pendimethalin (1000 g/ha) were used in the

chickpea field for weed management. Herbicide residues in

soil, chickpea plants, fishes and water samples collected at 0,
5,10, 20, 30, 60, 90 days and at harvest were determined for
persistence of herbicides. Water and fishes samples were
collected after herbicide application and rain event in Kharif

2022 to evaluate bioaccumulation and persistence of
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Y | Al 7 &R AR U B I[orad] UR MBI &
qqTd T 1 Fa T =1 7 Jeaia foar i | | TogAm 9
AMHATR & AT Bl JUHUAH! §RT AFDIDd At
BRI AT MR fageryor fasa = |

34T 2021—22 #H 0 ¥ 60 oA # 79 & AT H 15114 9
0.0507 HISHIUTH /I UfFSUreld, 06395 | 0.022
TUfFESITHTY, 0.7363 X 0.0312 HAISHIUTE / UTH SHOTATIRR
3R 0.7894 I 0.014 HATZHIU /UTH SHUFGIT & AT
qv g | 90 faAr # ) # USifRenfem & em@wy 0.0392
ATSHIITH / ITH Y 1Y | HeT8 & 99, T & &d o HEl
# 0.001 ATSHIUTH / UTH USRI & TGy UV 17 | B
I+ & GIEl H, 09811 I 0.0019 HISHIUT / UTH USIRfer
P IFIIANT BT TAT AT AT 3R 90 AT B 91 a9,
NG Y HAT & =I1el UTY 7Y | (e ey HHT
001 freium ufd feam) | == & IMT 3R gora #,
YSIReferd STa9Iy HH: 0.01 HISHIUT /UM, (TfrdmaH
eIy T 0.1 e ufay fherm) are v | 90 AT
R Pels W, SUMHGIE, WAIFISITHT AR SHOIAUTIR

J79IY 0.001 ATSHIUTH / TTH I < UTT 77U |

I9 b UEl " 06092, 0.0132 HISHIUTH /UTH
SAGTTITURR 319N, 0593 I 0.0462 HISHIUE /TH
TSI T 1Ty 7R 0.4645 X 0.0623 ATSHIUTH / UTH
TSI & 3Ta9Y Ugel fas & 60 fa=i # 91y 17 | 90 faAY
H 9 & S QIR gerd H SHGIUTRR, Hrafdasy,
SIYTHSI & 379219 0.01 ATSHIUTH / UTH H 64 oF (31T
SN 3Taey AT 0.2 i ufd fearum) | dreme &
g # 30 & 60 f&HT # 0.0397 & 0.0165 fAferm ufay eiiex
USifRenfed & @Ry Ulg Q| Erelifes, 30 Al H
MTOfdaSIThTd, SHORITURR 3R WuTfdasiT®id & 31aeiy
PHHET: 0.064, 0.00161 3R 0.0074 fHAUM /x|
AT ST Y, SHOIRIIRIR 3R SIHHGE & 31a9¥ 60 iR
00 f&=iT ¥ dretra & U=l § <0.001 AR ufe offex U
T | T D W B AE F USifFenfe, SHGMRR,
AT IS Y 3R SIMRIGIA BT 31T Siia+ hHI: 15.40, 9.
289, 9.19 31X 8.728 fa=1 uram =1 (arferaT 4.1) |

herbicides in the fishes. Effect of herbicides on fish mortality
and water quality was also evaluated in the respective days.
All samples were processed and analyzed for residues by

UFLC as already standardized methods.

In Rabi 2021-22, 1.5114 to 0.0507 pg/g of pendiethalin,
0.6395 to 0.022 propaquizafop, 0.7363 to 0.0312 ug/g
imazethapy and 0.7894 to 0.014 g/ g topramezone residues
were found in the soil of chickpea at 0 to 60 days.
Pendimethalin residues were found 0.0392 pg/g in the soil
at 90 days. At harvest, <0.001 pg/ g pendimethalin residues
were detected in the soil of chickpea field. In green chcikpea
plants, 0.811 to 0.0019 pg/g pendimethalin residues were
detected and become non-detectable after 90 days (MRL 0.01
mg/kg). In chickpea grains and straw, pendimethalin
residues were found <0.01 pg/g, respectively (MRL 0.1
mg/kg). At 90 days and at harvest, topramezone,

propaquizafop and imazethpyr residues were found below
0.001pg/g.

In chickpea plants 0.6092, 0.0132 pg/g imazethapyr
residues, 0.593 to 0.0462 ng/g propaquizafop residues and
0.4645 to0 0.0623 ng/g topramezone residues were detected
at 0.2 day to 60 days. At 90 days, imazethapyr,
propaquizafop, topramezone residues were below 0.01
pg/g in chickpea grain and straw (MRL 0.2 mg/kg in
grains). 0.0397 to 0.0165 mg/ L pendimethalin residues were
detected at 30 to 60 days in pond water. However,
propaquizafop, imazethapyr and propaquizafop residues
were 0.064, 0.00161 and 0.0074 mg/L, respectively at 30
days. Propaquizafop, imazethapyr and topramezone
rsidues were < 0.001 mg/L in the pond water at 60 and 90
days. Half-life of pendimethalin, imazethapyr,
propaquizafop and topramezone in chickpea field soil
was found 15.40, 9.289, 9.19 and 8.728 days, respectively
(Table4.1).

arfeTdT 4.1: &Y 202122 & SR o9 & Wd T BT F AR BT YT &7 ReRih

Table 4.1: Dissipation decay constant, of herbicides in the soil of wheat field during Rabi 2021-22

Herbicides Equation R2 DT5o (days)
Pendimethalin y =-0.0457x + 4.7713 0.9589 15.40
Propaquizafop y =-0.0754x + 4.1148 0.9134 9.190
Imazathapyr y =-0.0746x + 4.5389 0.9532 9.289
Topramezone y =-0.0794x + 3.9112 0.9342 8.730

HIGIFTT

ICAR

63



ATP3ITU—T e for
ICAR-DWR

arffe gfdace 2022
ANNUAL REPORT 2022

6 ® Pendimethalin ® Propaquizafop
QQ Imazethapyr ©® Topramezone
2 24X~
S 3 N ¥~~.~~~
= .\‘ ~~~‘~‘
%z B ’;\.‘“\\ ;~~‘~. - [
Y ® . - ~~,_‘~
30 *a
S o 20 40 B8 ~_ 80 100 120
T 3N -~
3 -2 S
S \\
b0 DS
S NS
-6 [ ]
-8 Days after application

s 4.0 w91 202122 & IRE T B WA B WS H AHANRMAN b @RSl BT BN
Figure 4.1: Degradation of herbicides residues in the soil of in chickpea field during Rabi 2021-22
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Figure 4.2: Degradation of herbicides residues in the soil of in chickpea field during Rabi 2021-22

v 2021—22 H, ATITd & U 30 9 90 foAT H uhA
AGEll ® T W 00290 ¥ 0.0018 HISHIUT /U
USIHenfer @ 3raeiy U1y a7 | gefifds, 30 &=l # 0.0085
AP,/ U SHOAURR & (@Y YU U, STdfh
TSI 1Y, SHOTITIRIR 3R SIS & 319 (<0.001
HTSHIYT /T 60 3R 90 fa=T # Ug 1Y | Foell @1 Jg
T AR fAYRHAT & &I S el | gof sl fby T &
STET 319418 STel & AEH I ATh-T3N STel ¢ o | 90 fe=f #
mofordl ® oM@ Udr W @l W (<0.001
HAISHIITH / ITH) F HH U 7T | I & SR Wd B 60 3R
90 fe=if & 9T U fhY Y ATeld & U=l § SIS 3R
UTUfFISITRTT 4 SHOIATITIR 3T9YT T UdT ¥+ &l AT
(<0.001 HTSHIIT /T F HH Y Y |

¥l 2021—22 & IRE figg AR s W ITHATRRAT
T yaTd

TTeIrdl & 9T # ST &7 9Ivd 6.88 W 6.94, 6.93 1 6.75
3R 7.00 ¥ 6.85 B I YT AT, T8l 3UdT8 IR IR B
e W USIRenfe, SWEGE SR Ufdasihg +
SHOIATIRIR & 3799y UaeT fhy o | ALY &R drefie & urit
P YU # uRac= Fecds!= Il 1T |

0

ICAR

In Rabi 2021-22, 0.0290 to 0.0018 pg/g pendimethalin
residues were found in fish sample collected at 30 to 90 days from
the pond water. However, 0.0085 pg/g imazethapyr residues were
found at 30 days, whereas propaquizafop, imazethapyr and
topramezone residues were found <0.001 pg/g at 60 and 90 days.
Fish mortality and toxicity symptoms were not recorded in the
pond where herbicides were entered through runoff water. At 90
days residues in fishes were below the detection limit (<0.001
ug/g). Topramezone and propaquizafop + imazethapyr residues
were not detected in the pond water collected at 60 and 90 days

after.

Effect of herbicides on the pH and EC during Rabi 2021-22

pH of soil was found between 6.88 to 6.94, 6.93 to 6.75
and 7.00 to 6.85 in the adjacent ponds water, where
pendimethalin, topramezone and propaquizafop +
imazethapyr residues were entered through runoff and rain.
Change in pH of the soil and pond water was found non-
significant.
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Figure 4.3: Effect of herbicides on the pH and EC of the chickpea field soil during Rabi 2021-22

v ¥, 3uare & uRvITHREawy BTN U B b
1 TATATd & YT B (AT aretdhal 1% 7= urg Ts AR
I pead! dremel § 543 3 631.5 uS/cm, 979.5 I 826
uS/cm 3R 1101.5 ¥ 897 uS/cm &I AT § UTE TS, Sief
HaY  demafed, SumNid iR WurfdawTe +

SHOIATYRIR < J9T fehaT o |

In Rabi, electrical conductivity of the pond water varied
significantly after receiving herbicide as a results of runoff
and was found in the range of 543 to 631.5 uS/cm, 979.5 to
826 uS/cmand 1101.5 to 897 uS/cm in those adjacent ponds
that received pendimethalin, topramezone and
propaquizafop + imazethapyr, respectively.
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Figure 4.4: Effect of herbicides on the pH and EC of the pond water during Rabi 2021-22

412 yfRIfUa a9 ) v9d & qdERT 4 W%
2022 ® IMpARN 3@Awl &1 fAEiver g
erfica

el @ R A st RN (e +
URRISGHRA),  fdamn  (Arsgdimio—gfed +
UdIFged) Sk wrefudfeca  (QRIBHIT +
QATTRIRTERIRIA) 1 JAARINT 3R Gl BT AT PR D
yeRIfT adel @& Wd & aidaReT § E@RI% 2022 H
SIRIFAT WTAT (SH¥Rr: 170, 135 3R 67.5 UM /TICAR)
fos®E fdar I o |
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41.2 Determination of herbicide residues and
persistence in Kharif 2022 in transplanted rice crop

environment

Herbicides ready mix, namely Eros (pretilachlor +
pyrazosulfuron), Vivaya (cyhalofop-butyl + penoxsulam)
and Councilactiv (triafamone + ethoxysulfuron) were
applied at recommended doses (170, 135 and 67.5 g/ha,
respectively) to study residues and persistence of herbicides

in Kharif2022 in the transplanted rice.
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), araet & Ui, Aoferal 3k T+l # o, 5, 10, 20, 30,
60, 90 fa=1 # 3R PHeTs & FHY WAHTLN AT Bl F&dT
@ oy ua fdar 7| wealkEl & Sid HEdd SR
FARERAT BT e B & oY @I 2022 3 TSR &
TR 3R 9IReT @I "emll & a8 url AR Foferl &
Hﬂﬁ@ﬂﬁﬂ{wmwﬁ%ﬁaﬁﬂ—gasﬁ?waﬁ
ORI WR AR & g9/ Bl | e faar o
qABA [HaT T o7 | | AT DI JUBTERT gRT
AT (AR §IRT TR BT fIeeryor fha 77 |

IR & TR, 1.124 ¥ 0.004 FISHRITH / UTH; 0.762 4 0.
001 HTZHTUTH / TTH, 0.643 I 0.011 HIZHIUTH / TTH; 37X 0.

693 ¥ 0.004 ATSHIITH / TTH WCATFAR, VATRITHHIR,
STIBTEN iR YHFEge™ & a2y AL 0 ¥ 90 o=l &
g foRIAT a1ael & Wd o gl § 9y 1e | 90 AT a&
IEad & Td d WE d Mfeaaar, THieaged 3iR
SRIBTA BT 90% ¥ 3NfeH STTES URIT AT | UeH HHGR
ufdfhar & 91 add ® Wd o AEr H Mfeardar,
CNTFAeRIRE, SRIBAN 3R UARIgerd &1 3M7reH
URIT AT Hels & 9 Wi, UHiaaged 3iR
STIBTHIA JTG9Y ATae] & UIEl | IdT i+ &) AT 9 =
Y Y| Eeifd dels & 9Ad 9 @ oM, BEr 8k
YaTTel H ST Ul oW &1 HHT (0.001 HISHIITH / 1)
A HH U Y |

darardl A weferal § MfedddR, TRRISTRRIA,
AgedlbiU—<fed, IAiqagad 3R gRBHEIA D
A9y

ATHTEN B & HRYT fAURhHaT AR AT 1 4G &R T
HATH B & foIY ABferdl & FREN &1 T8 | 7ol §
PHHI: 30 3R 60 AT B 9T 0.025, 0.039 HISHIUTH /UTH
MEATFAR & FERY Y Y | GG &R 3R fIurchanr &
LT I AT | Gof el by Y & TT&f udTE oA &
qEH SRR yar fhar om| 9o fadAT § uy QiR
qofordl ¥ MicadaRr, UHaIe™ iR SRIGHM 3faRy
AT ST @1 AT (<0.001 ATZSHIITH / ITH) H 6H UTY 7Y |

G¥w 2022 d <A A R dreE & U @)
ILOTAAT UR SMHATRTAT ST U414 |

@I ® SR, A1ael Bl gl BT 4Iva T o 90 =l
H 650 I 7.10 B &I YIIT TAT AT, STl U ATAA b
Bl H WRYAAR! BT Faf3d &= @ forg afearaar +
qufﬁ, AR AU TG R TRIBEN
+ QTR T SUANT T 17 o | feT & diger |
IRad HE@sI| UrT T | AR & ST & 91 fAg)
B! fa=[a aTctdar § HTHI IR AT 3R I ATeld & I
H 3 9 90 Al & 919 156 ¥ 566 uS,/cm, 137.3 H 356
nS/cm 3R 1359 3005 pS,/cm I AT H UrAT ITAT
SRl eMale 9l @ ARgH 9 WfedderR +
UTSRIGIRIGRRI, ATgaclIhi+UHIaRIerd 3R SRIbHM
+ QATFRIIRIR A =1 gaer foha o (el 4.2) |

66

arf¥® gfddee 2022
ANNUAL REPORT 2022

Herbicide residues in the soil, rice plants, fish and water
at0, 5,10, 20, 30, 60, 90 days and at harvest were determined
for persistence of herbicides. Water and fish samples were
collected after herbicide application and rain events in Kharif
2022 to evaluate bioaccumulation and persistence of
herbicides. Effect of herbicides on fish mortality and water
quality was also evaluated in the respective days. All
samples were processed and analyzed for residues by UFLC
asalready standardized methods.

At zero day, 1.124 to 0.004 pg/g; 0.762 to 0.001 pg/g,
0.643 to 0.011 pg/g; and 0.693 to 0.004 pg/g residues of
pretilachlor, ethoxysulfuron, triafamone and penoxsulam,
respectively were found in the soil of transplanted rice field
between 0 to 90 days. More than 90% dissipation of
pretilachlor, penoxsulam and triafamone was found in the
soil of rice field up to 90 days. Pretilachlor, ethoxysulfuron,
triafamone and penoxsulam were dissipated in the soil of
rice field following of first order rate reaction. At harvest
pretilachlor, penoxsulam and triafamone residues were
found below the detection limit in the rice plants. However
at harvest residues were found below the detection limit
(0.001 pg/ g) in therice grains, soil and straw.

Residues of pretilachlor, pyrazosulfuron, cyhalofop-

butyl, penoxsulam and triafamone in fishes in ponds

Fish were monitored to evaluate toxicity and any
mortality due to herbicide spray. In the fish, 0.025, 0.039
ng/ g pretilachlor residues were found after 30 and 60 days,
respectively. Mortality and toxicity symptoms were not
recorded in the pond where herbicides were entered
through runoff water. At 90 days pretilachlor, penoxsulam
and triafamone residues in water and fishes were below the
detection limit (<0.001 ug/g).

Effect of herbicides on soil and pond water quality during
Kharif2022

During Kharif season, pH of the rice soil was found to be
between 6.50 to 7.10 at zero to 90 days where pretilachlor+
pyrazosulfuron, cyhalofop + penoxsulam and
triafamone+ethoxysulfuron were applied to control weeds
in transplanted rice crop. Change in pH of soil was found to
be non-significant. Electrical conductivity of the soil varied
significantly after herbicide application and it was found in
therangeof 156 to566 pS/cm,137.3 to 356 uS/cmand 135.9
to 300.5 uS/cm between zero to 90 days in the pond water
that pretilachlor + pyrazosulfuron, cyhalofop + penoxsulam

and triafamone+ ethoxysulfuron, respectively (Table 4.2).
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AITADT 4.2: @YD 2022 B SR =G B A & YT SR AT TR ATGARAT BT 31
Table 4.2: Effect of herbicides on the pH and EC of the rice soil during Kharif2022

Treatments Soil pH and EC (uS/cm) Kharif 2022
Days after application
0 5 10 20 30 60 Harvest

pH | EC | pH | EC |pH | EC | pH | EC | pH | EC | pH | EC | pH | EC
Weedy 6.31 391 6.39 | 3415 | 6.44 368 651 | 288 | 6.44 | 251 6.50 | 2825 | 6.27 205
Pretilachlor + 6.26 | 3315 | 6.33 | 3325 | 640 | 460 6.56 | 4885 | 633 | 322 | 640 | 3035 | 6.09 | 2045
pyrazosulfuron-
ethyl (Eros)
Cyhalofop-butyl +| 6.4 | 3045 | 640 | 3385 | 6.14 | 2375 | 6.16 | 2405 | 6.36 | 299 | 6.12 321 6.1 340
penoxsulam
(Vivaya)
Ethoxysulfuron + | 6.28 600 6.43 470 | 619 | 3385 | 619 | 368 | 633 |4445 | 6.06 330 | 6.12 | 388.5
traifamone)
(Council activ)
Weed free 632 | 3455 | 659 | 3265 | 625 | 2395 | 63 | 2975 | 642 | 367 6.5 3375 | 6.27 205
SEm+ 002 | 211 (0003 | 145 |0.03 | 129 | 0.04 | 652 | 0.01 | 353 | 0.002 | 447 | 0.03 | 728
Cv 0.66 | 10.7 | 0.09 801 (084 | 788 | 1.15 | 3.87 | 040 |21.01 | 0.050 | 284 | 112 | 542
LSD (P = 0.05) 0.06 599 |[0.009 | 41.0 | 0.07 36.6 0.10 | 184 | 0.03 |100.1 | 0.004 | 126.5 | 0.09 | 206.1

4.1.3 Uai—UA0E /990 gRT QAiaRei <7l A
el @Rl & frERor & fay sgeEey
fafer

GITROT & AT (AT, T, die, ST, YaiTed, 9oatl,
g, 3Mf}) # 34 IMHAIRMT & ANl BT TH AT Udl
T & U U 98 3G9y Ua—YAYd / UATY fafer
A Rad @) g, ST IMHAT UaT v & T <0.01
I 0.001 ATSHIUTH /U yram AT © (fera 4.5, arferar
43)| UGNI-UAUE /UATE H 941 34 IR o
APRIHD IFIHROT A H e yfafhar <1, gratifd, ar

ATHATRRY, SMRNCCHIRT 3R BTG 4 THRIHD
JMITHROT JIS | 1) fcifshar < |

41.3 Multiresidue method for determination of
herbicides combination products by LC-MS/MS

A multi residue LC-MS/MS method was
developed for simultaneous detection of 34 herbicide
residues in environmental samples (soil, water, plants,
grain, straw, fishes, water, etc with the detection limit of
below <0.01 to 0.001 pg/g (Figure 4.5, Table 4.3). All 34
herbicides were responded well in positive ionization mode
in LC-MS/MS, however, two herbicides, iodosulfuron and

fomasafen responded well in negative ionization mode.
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Figure 4.5: Multi residue LC-MS/MS method for detection of herbicide residues in environmental sample
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42 e WA Id &1 99 STIR: WRUAAR

SYAIT BT T yRUEH

HqeT WReY H R[Ee & 3fcEr a™ie (YUd) &
AT H YoTel TGNUT HRA H S9Rd gY Gl / AARIS § 9
TS & | RIS O g Bl O & foy SugRh a9 &
forv U ddfeuds &H ARTd aTell ddbeild @l AMaTIHAT &
ST I T Tl 1 SIS IR 9@ AR 100 pg/LA
B RIS ST BT HH PR AP | T8 WRUAIR Urelf B
AT YT Uil @ foly FWIfId BISCRATSTURM Toie &
®Y H IR S Aol &; AWM= STeild, srf—Tei iR
ST STl WRUAAR 39 3299 & oy SuarRfT urg Sd
gl

P WY H GO U F IADI GO MRS
frspyor emar & Gdg H eSIgWT alfcwiferar—gdifar
PRIRT—8Tghserr afdfiener (€12) FMe THh TWRUGIR
3T9shH SURR T ey fbam T o7 | AIf$TH Ri-Ige
THH (NaAsO,) BT SUINT U FHIF MR~ ATsdT (1000
pg/L) & AT U DI AT B & forg far Tam o | 5
=t @ forg SU=TRd <ol # Y% WRUGIR g7 gfd urh
BT IUAR AT AT, ol SUAR 37afey 15 a7 o |

421 3@ urll 9 IRf® & wseRAfsEE @
fav ergwr &fewrfaar—sarfaar
D Reg—g1glger afcRiarer WRUdaR 54
BTyl Yeaid

JMRAfTE BT 1000 pg/L AT dTel YoF SUAR Cd
(CF 1) H ST AT AT TT&I STSHT BT DI ST
T AT b 1 W 3T S H UMl & fAdeT 9 s
RIS Afgdr @ IR & forg saer 5 oAl & gwarg
gl & T o Q| 5 Rt @ TeeTe, T #F ot o
AET 50.85 pg/L ®H B g, Wil URM® SR digdr
(1000 pg/L @ =TT ¥ 94.92% B4 o | IRITH Aigar #
3 TRE DI Aol BH AHAd: STTBT BT B ST B
I8 IR IR & STe—HeuRe Hifdd T & HROT
IR SHD d1E CTIBT BT §RT STS—HEIRLT R (~h
3MUCH (RIEANBELeM) & BRI T8 | 39 THR I8 [egma
W © & mw#@uﬁﬁmgﬁﬁqﬁﬁaﬁﬁfﬁaﬁag
ERSEACINERCEIRUICIES

ST GBIl §IRT U & SUAR & Uvald, <o 1
| T Ul BT S 2 H wHiaRd & e T o, St
SHIHIT HRIRT SN Y o | Sh 2 DY TARE STed gRT
ETHT SIITHIT 2700 <itex off, 51 S 1 9 BIST T o7 | S
19 SO U Bl & UL, 3Tl < H U+l BIST W 5
&= g urit & 7 forg g | o 2 H URRYe T Y g
IMRAfTe Aigdr 3269 pg/L 1| <& 2 # 5 AT (G-
3rafdr 10 f&H) @ 91, SHIAT HRI=T SH H AfH smif®
AlGAT 2147 pg/L 3R &H U TS| HH H BT
Sifewiforar & A1 gHIHAT BT BT Siled I IHY
AT FrshTI=T 94.92 I EHR 95.62% BT 71T |

10 &1 & Ueanq, <& 2 W IUT 9Tl (2400 TieR Sie
de emar aren) sida: grefgar afdferer <& | delt

)
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4.2 Bioremediation of Arsenic contaminated water: A
perspective of weed utilization

Ground water contamination through Arsenic (As) is
one of the emerging issues in India apart from deterioration
of soil health. That necessitates finding out an alternate
lowcost technology which can take care of arsenic
contaminated water and cut down As concentration below
100 pg/L. Here the weedy plants can be emerged as
potential phytoremediation agent to As contaminated
water; various aquatic, semi-aquatic and submerged
aquatic weeds are found to be useful for the purpose.

One weed sequence treatments namely Typha latifolia-
Eichhornia crassipes-Hydrilla verticillata (T2) was studied in
respect to their cumulative arsenic extraction potential from
artificially contaminated water. Sodium arsenite salt
(NaAsO,) was used to contaminate water with a uniform
arsenic concentration (1000 pg/L). Contaminated water was
treated by each weeds in the treatment tanks for 5 days, total

treatment period was 15 days.

421 Performance evaluation of Typha Ilatifolia-
Eichhornia crassipes- Hydrilla verticillata weed
sequence for phytoremediation of arsenic from
contaminated water

Arsenic (As) was added in at 1000 pg/L concentration
first treatment tank (Tank 1) where Typha latifolin was
grown. Water samples were drawn after 5 days respectively
to monitor As concentration before discharge of the water
from tank 1 to next tank. After 5 days, As concentration in
the water reduced at 50.85 pg/L which was 94.92% lower
compared to initial added concentration (1000 pg/L). Such
sharp reduction in As concentration was possibly due to
root mediated physical adsorption of As over T. latifolia root
surface and followed by root mediated As uptake
(rhizofiltration) by T. latifolia. Thus, it is quite clear that T.
latifolia is very efficient to remove As from contaminated
water.

After treatment of water by T. latifolia, contaminated
water from tank 1 was transferred to tank 2 where Eichhornia
crassipes was grown. The extra water retention capacity of
tank 2 was about 2700 litre, which was discharged from tank
1. After addition of the contaminated water from tank 1,
water samples were collected after 5 days before release of
water to next tank. The initial calculated As concentration in
the tank 2 was stand at 32.69 pg/L. After 5 days (cumulative
period 10 days) in tank 2, final As concentration in E.
crassipes tank was found to be further reduced at 21.47 ng/L.
Addition of E. crassipes with T. latifolin in sequence
increased the overall Asremoval from 94.92 t0 95.62%.

After 10 days, contaminated water from tank 2 (having
2400 litre water discharge capcity) finally moved to Hydrilla
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T 3R HEY: 5 A B EEEI| I B Eh_&; '_'l":ff UPha by verticillata tank and multiple water samples were collected
T 5 oAl & wESfad RSyE & ggard, ggfgerr  after5daysrespectively. After 5 days of hydraulic retention,
giSRyerrer S ¥ 3ifgq ifae diedr 15.32 pg/L qrs final As concentration in the H. verticillata tank was found
TS| @l RGP T8 CTSWT SCBIforar — ghifar dfawy 1932 pg/L. Over all this T. latifolia- E. crassipes - H.
. 5/5/;50{/ TRy WRYaaR TP IR Iﬁ\_{c‘r el verticillata weed sequences reduces 96.11% of total As
oTIFIE BT 96.11% & BT & Tq ey @I R=rs @ for .pr?sen.t in the water and make .the water suitable for
SR ST 3 (<100 g/ L) (aferaT 4.3, s 4.5) | irrigation (<100 pg/L) (Table 4.3, Figure 4.5).

AIADT 4.3: SUAR DI H AT Aigdl H FHHD BHI AR D] HeT AR SUARTHD Gl
Table 1: Sequential reduction in As concentration in treatment tanks and their cumulative As remediation efficiency

I SUARTHD JufeT &1 T5g I aigar | @afeaa /falkree A3t /«dfaa gean
YRUAdR 3[hH / <&Tdl Time of Sampling As concentration TH qEdl (% I 1P QUANR)
Weed sequence / efficiency (ug L) Individual tank Cumulative efficiency

of As remediation efficiency (% As remediation)
. TI—Q; 90.48 )
SIEEONIERUINIE ISP Sifewiforar STei gRT
eIEwT SRBIT (mfep) 1000 - Te Rerdiawo)
(é‘cﬁ 1) Arsenic concentration added (Rhizostabilization by Typha
oo (initial) latifolia roots)
Typha latifolia
(a1 sffem (5 1) 50.85 94.91 94.91
final (5 days)
12.75
gIar e ARfe O (FPIfFar BRI SISt g1
: Initial calculated 3268 ) ADd Rerficem)
(éa; 2) nitial calculate (Rhizostabilization by
Eichhornia crassipes Eichhornia crassipes roots)
(Tank 2) 3
(10 ﬁ{:f) 21.47 24.74 95.62
Final (10 days)
E7eeell alciieiie] . 2044 - -
@ 3) Initial calculated ’
Hydrilla verticillata =
(Tank 3) (15 1) 15.32 24.14 96.11
Final (15 days)

faa 4.5: (@) TRUTIR SUAR <h (STEBT lfSBiferar — FHIfFar HRIT — grshserr afeRiernel)
@) erger SRwIerT &% | gfia u & AT /dudt B dus

Fig. 4.5 (A) Weed treatment tank (Typha latifolia - Eichhornia crassipes -Hydrilla verticillata)
(B) Collection of contaminated water samples from Typha latifolia tank

m %
o) : 8
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431 'E:l'F[—ﬁ‘Q"\/iFIT—I-I\iT B9 9omell o qer 431 Evaluation of the effect of different weed
Q—L&ﬂﬁ fae fafagar ik &l w® fafr= management and crop establishment practices on
WRUAAR Y989 X Bl TYAT e © soil microbial diversity and functions in Rice-
YATd BT JcATd wheat/chickpea-greengram cropping system

ﬁf’\f\ (¥4 2021) under conservation agriculture

AIRAERI + STTASIIGRY JMaeT BT Sfara
3R Ak Bl [T, Tedhallgd BIEbCSl AR Ivol Ufhvq
far W THRAS UG ol AT | BT,
BRI iR Hegallferlcd Samei IR Sold
T4Tg ) Q@1 AT | a18 & 70 fa UvEn FANSATIT +
TCHERRA @ SUER q JRY ¥ ySileidde]
(R—Heoidl Arggror ReRIdRoN) Siarvpsil & GeT &
wifad fpar, SR w1 & Jogers ufdbvd fhar eiiR
PIEMG—NTIR (55—61%) H MM HHI A A ) YT FeAT DY
@1 ] # BleT—amp R A1 SHRS T1d IS | I8
SR BB RA—ETeTd Sarpsii & i Al Fde-eiier urar
T | T A wifed Siiargett & srqurd ¥ gie |
I8 W GIAT BT URYRS AT (1.3—2.9) § AHATRRIT &
TART A AT 3 UI9or Heell a1d S0 g | URURS s
B JAT H YIS b T8 Bl UIGATBY 27—45%
A o | IT—aR TEARITT S (TA') ERT Hedidhd
T T a1 geAsiTdd YITeAUhy SSad URURS Sals
(1.43) @ o H Y-S (1.47) ¥ IH UrT TAT|
URARE TS B JaT # AEaT AR B &

RIS & T8 1.5 71 Afeh o (Fr 4.6) |

Wheat (Rabi, 2021-2022)

Mesosulfuron + iodosulfuron showed negative effects
on the bacterial and fungal population, alkaline
phosphatase, and urease activity. However, exhibited a
stimulating effect on P-Solubilizers and cellulolytic bacteria.
The application of clodinafop + metsulfuron mainly
affected the Azotfobacter population at 70 DAS, and also
showed negative effects on the C-cycling in the soil as
evidenced by reduced cellulase activity and MBC (55-61%).
It was also sensitive to P- solubilizers. The total PLFA was
27.45% higher under ZT compared to CT. The soil microbial
PLFA index as evaluated by Shannon-Weiner Diversity
Index (H') was higher in ZT (1.47) compared to CT (1.43). A
Higher G+/G- ratio was obtained under ZT (0.7-4.0)
compared to CT (1.3-2.9). On average the number of
anaerobes was high by 1.5-fold under ZT compared to CT
soil (Fig4.6).

35 EW1 BEW2 OW3 BW4
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1.4 4
1.2 4
1.0 4
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0.4 A
0.2 A1
0.0 -

Total

Weed management

fad 4.6: g & USHIEBRR A (31) 918 S 35 Y4 70 a1 uzard A @ifafes shampen a1 dw, 3k (@) ga18 @ 70 R
Wﬁﬁﬁ—ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬂ@@ﬁﬂﬂﬁ%@gﬁéumﬁ BT I | S 4 frT; sy

2: I“I‘HIHC"Q%I"I + SMMATSNRNIA; s 3 FANSATRIAT + HSA YR ECICES DI I"le, SEG RS FARSATHIT +

HCASYRI; W1l URURS SdTg; STScl: Y GATS; AIUHY: DI 701 gdhle

Fig4.6:

Effect of different weed management and tillage practices on (a) cellulolytic bacteria population at 35 and 70 DAS and (b)

Shanon-Weiner microbial diversity at 70 DAS in wheat rhizosphere. W1: Control; W2: Mesosulfuron + Iodosulfuron; W3:
Clodinafop + Metsulfuron fb Hand Weeding; W4: Clodinafop + Metsulfuron. CT: Conventional tillage, ZT: Zero tillage, CFU:

Colony forming unit, DAS: Days after sowing

I+ (¥l 2021)

USRI + SHISILURR & 918 SIS & SUan
% SUAR H TARITH B Ieddq ATUel Igardd ol dl g,
S @A WIHd A, dadb, Jegaldisicd Sidry],
BROE—HIdd AR YGllldder &l Ifaral & are
TPRIADS U A e BT & | YI—As I g

Chickpea (Rabi 2021-2022)

Pendimethalin + imazethapyr fb topramezone (W4)
recorded highest relative abundance of anaerobes-which
negatively corroborated with total aerobic bacteria, fungi,
cellulolytic bacteria, P-solubilizers and Azotobacter
population. Imazethapyr appear to be more reactive under
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URYRSG—Idle & dBd SHGIATURR 3f¥e fafharie
Uy TAT| gars @ 15 AR 26 QAT & qIg el &
SUINT UR GeheTHod] Tad AT 26% 31X 35% Tdb HH
U7 AT | gATS & 26 A1 91a YSIReerd + SHTSIIrR
P 91 SRS ded W fSgssIformys ufebva fohar
AP HdaTeldl urg g R YRI—AE B g H,
URURS—SdTg § 9 AR # 1.1—71 HHT &S BT T8
(fr= 4.7 31) | et USIRenfed & WART | ewoial &
s SR ufdrg farei § wewgel & T8 < T,
afes USImenfor &9 GR1e (678 U1 /3.) WR 34 foharail
W OJIGId YA ol AT gedsilde  fafderdr
URURS—[AE (1.31) @I Joa1 H Y-S (1.46)
e urg M (R 4.7 €)1 w9 @B ot B B
(RISSIRDTIIR) H ASSASAT STATU[E B H&AT WRUTIRT A
PIB] FHIFAT 83 | gaTs & 45 QT 918 dI—<Id SUAR
A HH TSOfedT I 3R STs—U Rl &1 ¥R Tof
far| Se—ufert @1 fAera SR Isoifedr  Gwm
UfSAATET + SHGIATIRR & 918 ClRAG (S<y 4) &
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CT system than ZT. The microbial respiration was
significantly reduced by 26% and 35% upon application of
herbicides at 15 and 60 DAS, respectively. The activity was
more sensitive to pendimethalin + imazethapyr fb
topramezone application at 60 DAS. Compared to ZT, 1.1-
fold decrease in the activity was recorded in CT (Fig 4.7a).
The application of pendimethalin alone did not show
significant reduction in microbial population and enzyme
activities, was even stimulating at lower dose (678 g/ha).
The microbial diversity was higher in ZT (1.46) compared to
CT system (1.31) (Fig. 4.7 b).The rhizobia population of the
chickpea rhizosphere was significantly affected by the
weeds. The unweeded treatment (W1) recorded lowest
rhizobia population and nodule weight at 45 DAS. Nodule
development and subsequent rhizobia population was more
susceptible to pendimethalin + imazethapyr fb topramezone
(W4) (Fig.4.7¢).

gfar srfordde el urg 78 (=1 4.7 9) |
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foa 4.7: 99 @ UFSIRGRR A ga18 @ 60 o gwarq (31) gerohdt saus, (@) AR gerehdt fafyear (Ta), &k
qars & 45 e uvEq (6) Se—T R &1 Arer SR @1 4R Ua w39y &) € dn R A eRudar ded
IR Fars vl &1 9HTE | T 1 FEEr (@) 9); Sy 2: UfSHUferd + SHSITUTIR (1000 UT. /) & UTE
SIIRTSIA (25.2 T1. /7); S 3: UfeHferd (678 U, /7) & a8 810 ¥ R, S 4: Ufewnafer (678 U1 /3.) & uwdlq

SIRTGIA (25.2 IT. / 2.); W URURS SATS; SIecl: Y JdTs; HYHY; HiciHl T67 SH1g

Fig4.7:

Effect of different weed management and tillage practices on (a) microbial respiration, (b) Shanon-Weiner microbial diversity

(H') at 60 DAS, and (c) nodule number and rhizobia population at 45 DAS in chickpea soils. W1: Control; W2: Pendimethalin +
imazethapyr (1000 g/ha) fb topramezone (25.2 g/ha); W3: Pendimethalin (678 g/ha) fb hand weeding; W4: Pendimethalin (678
g/ha) fbtopramezone (25.2 g/ha), CT: Conventional tillage, ZT: Zero tillage, CFU: Colony forming unit, DAS: Days after sowing
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AEEADT + UGG (S 4) & [UAR W
IAISS IUAR (S, 1) B JoIT H, HRPRI—HIAD
SHETUpAT &1 AT YRURG—IIATS (28%) H  PTHI HH UTg
g, Safh YRS ToTell & H a_1ER T | BTalild,
ThIhd TRUTAR Fae TR (BTN + 811 4§ F7RIE)
(S 3) H, geHAondl W1 30T (S 1) A AT 1fd
off | IRURS—ITE H TSETESINTIS T IR—drs
D g H 12% HF @ (R 39) | AIEEAmY +
HITge (S 4) & [IPRN & URUIFETHY
IRIRG—ATE DI Gorl H Y——dls H Iod Jedallddh
a9 g T (R 4.8) |
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Rice (Kharif, 2022)

the

population of P-solubilizers was significantly lowered

Compared to unweeded treatment (W1),

under conventional tillage (28 %), and was at par under zero-
tillage system upon application of cyhalofop + penoxsulam
(W4). However, in integrated weed management treatment
(herbicide + hand weeding)-W3, the microbial population
was slightly higher than control (W1). The dehydrogenase
activity in CT was 12% lower than ZT. The application of
cyhalofop + penoxsulam (W4) resulted in higher microbial

respirationin ZT compared to CT (Fig. 4.8).

|
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Weed management Weed management
g 48 gD AZABRR A (37) BIAGRIA—EIdd SNa] 1 G&a1 vq (9) fegssivms ufeva fhar w A=
TRYAIR Yae AR Gﬁng AT BT YA | S 1: 30T, ] 2 USIATaAR, UTERTSIT AR (615 TT. /‘é’)
qear  [IIURRId® |ISTH (25 U1 /7)), S 3: USTATTAR + UERISIHeHRA (615 U1 /7.) & URa  [HURRId®
ARERM (25 IT. /2.) & 9T &1 | RIS, T 4: USTATAR + UTSRISINGSRRIA (615 IT. /7)) & Ugar  fauridsd
AITST (25 UL /B) & UL ASEADY. UHaaged (135 U1 /7.) | Ak URIRS JATs; Sreck: Y IdTs; HANHY;
I TS FHTE
Fig.4.8: Effect of different weed management and tillage practices on (a) P-solubilizers population and dehydrogenase activity in the

rice rhizosphere. W1: Control; W2: Pretilachlor + pyrazosulfuron (615 g/ha) fb pispyribac -sodium (25 g/ha); W3: Pretilachlor +
pyrazosulfuron (615 g/ha) fb Bispyribac Sodium (25 g/ha) fb hand-weeding; W4: Pretilachlor + pyrazosulfuron (615 g/ha) fb

cyhalofop + penoxsulam (135 g/ha). CT:

441 IF-NE—HIT BAd Ul § B AU D

gad®Hu iR USifenfaa—  AeweryR
fierga— o Sifvenfas  aguAlT @1
JESIBRR A A & 999 Sl i 9919

o @l # @ T8 & g © 981 ACHERRIA
fRersd & WA @ 1 3R 15a7 fam R gy § Aswifaaa
RN B (SMBC) TR eIfdRE YHTa <@l 137 | S
TRE BT TAF J¥1T WMQ AR ATE+HA AT ISTATR
Sl ¥ el =T AT | 918 & =R0T H, HSHoRIRI Hermse
IUATRT Y&l H SMBC BT JUETH Iod KR Gol (bl
AT 3R I8 UTd Bl Sl 3 T o |

TCHORRE Ed & JPRENT B 1 9 =
SETgsiorTe T (Slvew) W eeRs wHE <@
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4.4.1 Effect of crop residue recycling and application of
pendimethalin- metsulfuron methyl -
pendimethalin in rice-wheat-greengram cropping
sequence on key soil functions in crop rhizosphere

Application of metsulfuron methyl showed deleterious
effect on SMBC at 1 and 15 DAHA in the plots receiving no
external nutrient input. Such suppression effect was not
observed in RDF and RDF+crop residue treated plots. At
later stage, it was observed that SMBC content was
stimulated under herbicide treatments and the effect was
prominentin cropped plots.

Application of metsulfuron methyl has shown
deleterious effect on dehydrogenase activity (DHA) only at
1DAHA, the effect gradually disappeared at later stages. At

later stage, stimulation in DHA was noted under
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7| 91€ H I8 99T SR—R 19 81 7T | 978 @ °RoT H,
HEATIRI Hegd SUAR & T8d SIUag ¥ g <! TS |
IR—¥ell Y@ BI gl § SIya Al weel Rerfa
H 37 off | HeHHIRIA HTsd & WANT ¥ Uohollsd
BB (ALKP) TR ®Is THRIHS UG 8] <wdl 47 |
HCHRRI HIgd & WINT & 1 3R 15a1 39 o #,
€ P RN A | LKP ¥ gfg <@l T8 | IR—%well el 3
qe T H Bell Wil § [ReTe 3Afdd o | URIS Bk
(ACDP) TIffafd & ArTel # Y S IRE BT SraAIB gl
2T 3T | AT fAeTge & WA  IRoT YolTsH 0
PIS THTT o) fawar |

442 GFE—INE—YT Bad YTl A B TN B
gadsr AR feEiRes |ifsaw
HeHeRRA fersa— dSifenfes sryir
BT ASHIBRR 4 g & uqE sl wR g9

BT B TANT B 30 AR 60 fat & 91 Tt fby
Y fidmel 7 gl f faauRe®s Aifea® a1 1X iR 2X
ST GRIPT & YANT A JaT H ATgshIIadel TN Hra-
€39 R DI Y9G -T&1 UST | BTelifs, ATghIfdTa A
HE9 & AW, BE ¥ Uohollgd BRGSO ITfafafer
[aURTE AIRSTH STIIIANT I BIH] JA1Ad o | TT8T By
TR el T AT 3R Bl ot AT 781 SIS T3 oY, $
S DI AT H T DI AGARDIR B IURART 7 iR
SRE @ JNT GRS W B Tl el H
UeholTg ISl TTTAAfS BT Sod ¥R &of fhaT 1T o7 |
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metsulfuron methyl treatments. The DHA activity was
more in cropped situation compared to no-crop situation.
Application of metsulfuron methyl has no negative effect on
alkaline phosphatase (ALKP) at all the sampling days.
Compared to 1 and 15 DAHA, stimulation in ALKP was
noted under metsulfuron methyl treatment at later stages.
ALKP was more in cropped situation compared to non-crop
situation. Similar observation was recorded in case of acid
phosphatase (ACDP) activity. Application of metsulfuron

methyl showed no effect on urease activity.

4.4.2 Effect of crop residue recycling and
application of bispyribac sodium -
metsulfuron methyl - pendimethalin in rice-

wheat-greengram cropping sequence on key

soil functions in crop rhizosphere

Application of bispyribac sodium showed no effect on
soil microbial biomass carbon content at both 1X and 2X
doses, as measured after 30 and 60 days of herbicide
application. However, unlike soil microbial biomass carbon
the alkaline phosphatase activity was significantly
influenced by the bispyribac sodium application. Compared
to the control plots, significantly higher level of alkaline
phosphatase activity was recorded in presence of rice
rhizosphere and in the plots receiving recommended dose of
fertilizer application.
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Dissemination and socio-economic impact of
weed management technologies

THATD] BXATAROT BT H-D] SN BT AIRAT YdTE
HHET SIAT 8, S gdaien | feami a fafrs @il |
(@@l fde™ Td J9R) 81d) JolRdl 2 R 3id #
fH=ATT §IRT STUFRIT ST 8 | EXATARUT Dl THI AHA el
ST FhdT § S RAOURS T w4 | dhAld BT SUAN
PR A U AT PR A | BTalfd, faafRyd 3iR
JUATE TS ThHIDI B dd BT IR Th-TD] BXITAROT B
el faf = dRBT IR ¥R BT ® | g9t I8 | Tar
b o R frame, Wl # 31 aTel WRUTAR] & Yded & forg
faepRAT BT ST X! Tbeita] B Jedldd Alshar § e
BT &, a1 U8 feamt & forv Sarer |nefed g9 | g1 9rar
DI M H IGDPR TRYTIR A eI §IRT Ters
I BRIHH & ATIH A AEdY0l B! § ERUTAR Hee
dd-IfRdl BT Jeaidd d yaeia far o 1 2| arfe
FUDI & WA H WRUAIR AR TS B FHSIY
SADT FRHIRIAT A HH Td dTell HIGHRI dh+Id! Bl
IARTRBAT BT IR Y ISP YR TAR AT ST A |

Technology transfer is considered as systematic flow of
technical knowledge from the researchers to the farmers,
passing through various stages like technology
development, dissemination and finally adoption by the
farmers. The transfer may be said to be successful if the
farmers/stakeholders can effectively utilize the technology
and ultimately assimilate it. However, the gap between the
technology development and adoption is widening due to
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
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 using farmers' participatory approach for
impactful dissemination of the technology.

Pri®d gaR: Sf N, Rig
Program Leader: Dr. P.K. Singh
gRITST=T (Project) TRAIT (Experiment) RERIE (Associates)

51 SedTeddl Ud oW § iy o | 511 R BfY B S e — g — T qer wHadr — | dp. A,
GRUTAR U&= qeh-libdl bl T — T HEA b YOSl H WRUGIR JaE_ | AR 87,
US UEF W gAY T A= T TR & & FHYS U&rs R ST9u | L3R, I,
EERE] Td yee 4P UaR,
On-farm research and On-farm research and demonstration of weed [ o
demonstration of WG d management technologies in rice-wheat-greengram TR 3,
managgment techno}ogles for and maize-chickpea-greengram system under | STH @aé S,
enhancing productivity and ] q .

L conservation agriculture (Panagar Locality)
profitability V.K. Choudhary,
Yogita Gharde,
EELCI a RILIE Chethan C.R.,
. Rig Deepak Pawar,
Principal Investigator: Dasari Sreekanth,
P.K. Singh Dibakar Roy,
Jamaludheen A.
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gRTSTET (Project) W‘T(Experiment} ERIR] (Associates)
5.1.2 WRIET BN & eI g — g — HIT AT Hadbl — | IR g,
T — T B db UUMell H TRUGAR Ydud | Rl BAR,
TDBAITHAl BT RIBRT &3 & YD Yerd R AFAIH | .. 8,
LERCCNE ST AT,
1.3 RISl
On-farm research and demonstration of weed 3 - '
management technologies in rice-wheat-greengram . '
and maize-chickpea-greengram system under E NREIEN
conservation agriculture (Sihora Locality) R.P. Dubey,
Sushil Kumar,
K.K. Barman,
Shobha Sondhia,
P.K. Mukherjee ,
Vaibhav Choudhary,
Himanshu Mahawar
51.3 TTHATRN 0T 3R SFRIT STNT & oy sga | @i.a. ¥,
HIaTsd VU (Bdde) &1 fadmra . e,
Development of Multi-lingual Mobile App for Wftﬁ g'a
herbicide calculation &judicious use (HerbCal) ’
BAGRCE]
P.K. Singh,
V.K. Choudhary,
R.P. Dubey,
Sandeep Dhagat,
J.S. Mishra
52 WRUGIR Y§ege qhifhdl & | 5.2.1 B! H AHARN & STANT 6T e gara: qe | fis. [E,
UHTE T Hedich AR DI Th DY TS AT RS,
Impact assessment of weed Economic impact of herbicide use in field crops: A .
management technologies case study from central India P.K. Singh,
Yogita Gharde,
W@ ATl VK. Choudhary
SHIEE U
Principal Investigator:
Jamaludheen A.

51 SdAlchdl QH I o a;f?;’ _g.\'?\[, WNYAAN Y§e 5.1 On-farm research and demonstration of weed
Ab1Ibl BT B Y&F UR JJHE Yd yqeid

EaUER |
Wfea Y @ sidfa a-—Ag/ I T ud

management technologies for enhancing
productivity and income

5.1.1 On-farm research and demonstration of weed

5.1.1 management technologies in rice-wheat/chickpea-

HFHT— g4I B Ugfa § WRUdIR gae
AbIdbl BT YD Y&F UR JJHE ¢d gqeid
(are=T &)

g (¥4 2021—22)

Vel 2021—22 & SRIH Uled &F & oial, YR,
fAgerdiy, SRa=T Ud NYRT @l H Fewnerd gRT 8 gafd
HUD VerAl IR RIS FHY & A g H I+ WRUYTAR
yeed UR ST UG UeR fdHar war| g | ovder
ST, fAAI9STH  ogH, AIgarsiT S,
WY RIS, HISHIIT GIciaIe!. Bellved HIgTR, doIgved
3BT, Td AR FeTgar TR WRUTAR o | ERferd Sy
@ Ted TG B BA H AT GV W@ T | ATHTA

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

Wheat (Rabi 2021-22)

In wheat, eight on-farm research trials
(demonstrations) on weed management were undertaken at
villages viz. Guleda, Purena, Singhaldeep, Lakhna and
Repura of Patan locality under conservation agriculture
during Rabi 2021-22. The major weed flora observed in the
field were Avena ludoviciana, Chenopodium album, Cynodon
dactylon, Cyperus rotundus, Medicago polymorpha, Phalaris
minor, Lathyrus aphaca and Vicia sativa. Under conservation
agriculture, excellent germination and establishment was
observed. Application of clodinafop propargyl +

HIGIFTT
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metsulfuron methyl 60+4 g/ha as post-emergence at 30 DAS
and practicing of recommended fertilizer dose (RDF)
(120:60:40 N, P,O,, K,O kg/ha) under conservation
agriculture resulted in lowest weed density and biomass,
further, a highest grain yield of 5.04 t/ha was also observed.
Thus, it recorded highest net returns of Rs. 70385/ha and
higher B:C of 3.2 compared to farmers' practice (net returns
Rs.48199/haand B:C2.4) (Table5.1).

QAIfTBT 5.1: UTe & 7 ¥l 2021—22 B IR R B & Ted TE B Wersl ST H WRUTIR Y&e U ScaTa ]

(8 fopurt 1 i)
Table5.1: Weed management, productivity and economics of OFR treatments in wheat at Patan locality during Rabi,
2021-22 (values are average of 8 farmers)
Treatment Weed Weed dry WCE Grain Gross Net returns B:C
density weight (g/m?) (%) yield (t/ha) returns (Rs./ha)
(no,/m?) (Rs./ha)
RDF+CA+WM 16.8 143 76.2 5.04 82476 70385 32
FP 36.8 30.0 50.2 4.08 66766 48199 24
RDF+CA+Weedy 68.0 60.2 0.0 3.35 67462 38099 2.3

CA: Conservation agriculture (FRf&rd $f¥), FP: Farmers Practice (9% U&fd), RDF: Recommended fertilizer dose (SRR I&Ra AE),
WCE: Weed control efficiency (TRUTAR RIF0T G&dT), WM: Weed management (TRUTIR Fde)

T (¥97 2021—22)

Ve, 2021—22 & IRM FAQwTer g1 e 5t &
T[efal, YT, RiEecry, ka1 Ud YY1 Mial § 5 A
HYD YAl R I H I ERUGAR A1 Pl HRIewT
B & AT STTE-IT TR1eTo1 Ud yaeie e | == |
U7 ST, WIHT IS, $HART Sccv, 1R
YICTSal, oTUTSNYT STBIHL [FI91STd Uogd, Ud BoilRv
ATGY TR WRUAAR o | AT AP (20:60:40: T,

BRBIRE, TIerel fhur /7) &R el ([ULmenfer 678
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Chickpea (Rabi, 2021-22)

In chickpea crop, five OFR cum demonstrations were
conducted on weed management under conservation
agriculture at villages viz. Guleda, Purena, Singhaldeep,
Lakhna and Repura of Patan locality under conservation
agriculture during Rabi 2021-22. The major weed flora
observed was Avena ludoviciana, Cyperus rotundus, Rumex
dentatus, Vicia sativa, Lathyrus aphaca, Chenopodium album and
Phalaris minor. In chickpea grown with recommended
fertilizer (20:60:40 N, P,0,, K,O kg/ha) and herbicide

e !

i

o
=
o

k) YRR DRI



ATHITTU- T 3TeIfor
ICAR DWR

T/ & SEHRT ) & AT M B b dEe S T T
H TRUAAR BT 3R Y& AR (AT B URURS Tl
% T (ATferdT 5.2) | TR Y § I=1q WRUTIR Y&
ThAlh & AT I P dIof U 228 <7 /8 AN | 39
TPl H Iod AMGD JJUId 3.70 AT URIT AT, STafd
DD Uil § AT U hael 2.70 o |

arf¥e gfdaes 2022
ANNUAL REPORT 2022

(pendimethalin 678 g/ha as pre-emergence) under CA,
weed density and dry weight were lower than farmers'
practice (Table 5.2). The seed yield of chickpea was obtained
to the tune of 2.28 t/ha in this practice. The higher B:C of 3.7
was also recorded with the same treatment, whereas it was
only 2.7 in case of farmers practice.

qIfeTdT 5.2: Ule &3 # vefl 202122 & <RE AT HNY & T&d I & UG H WRUGIR eI T SATGhl

(5 farsar=t o1 3freT) |
Table5.2:  Weed management, productivity and economics of OFR treatments of chickpea at Patan locality during Rabi,
2021-22 (values are average of 5 farmers)
Treatment Weed Weed dry WCE Seed yield | Grossreturns | Netreturns B:C
density weight (g/m?) (%) (t/ha) (Rs./ha) (Rs./ha)
(no,/m?)
RDF+CA+WM 24.7 21.4 71.7 2.28 116110 85070 3.7
FP 47.3 35.7 51.7 1.79 91460 57840 2.7
RDF+CA+Weedy 88.3 75.6 0.0 1.24 63240 51775 23

CA: Conservation agriculture (¥Rf&d $fY), FP: Farmers Practice (§¥% Ugf), RDF: Recommended fertilizer dose (32T SeRe A,
WCE: Weed control efficiency (TRUTER fA=IZ0T g&rd), WM: Weed management (TRUTAR Jde)

{1 (oA, 2022)

Y 2022 & IRM, UTed RTel & elat, R, gRAT,
G Ud REreraly Tidl & 10 YD Y& W ey
mmﬁﬁiﬁwﬁftﬂm{wﬁ I WRUTAR T
qPId BT RYDT B FEIIRIGT A Fhd JJEH U
UaeH BT T | YT TRUAARI H SfeTev-=iT Hiiford,
WTSH RIC~8¥, WISISIT STIH, HIGAITAIN PBIAITI,
JHIET SAgerrer, Ua wRaloy SRS of | aRomE! |
gdT =l & S 2ifRid SdRE (20:60:40: FFGIH, BB,
UIeTT fBUT / 8) & 1ol 81 WRIed iy & sicia Y 71 d
ST WRUAIR Jae il (SHOIATIRIR 100 U1/%
SRR YZT) & YANT A HIHI YATE] g A TRemH

Greengram (Summer 2022)

total ten OFR cum
demonstrations were conducted on weed management in
greengram under conservation agriculture at farmers' fields
in Guleda, Mudia, Purena, Lakhna and Singhaldeep villages
of Patan locality. The major weed flora observed was
Alternanthera sessilis, Cyperus rotundus, Cynodon dactylon,
Echinochloa colona, Euphorbia geniculata, and Sporobolus sp.
Results obtained from OFR trials revealed that RDF (20:60:40
N, P,O,, K,O kg/ha) + CA + imazethapyr 100 g/ha as post-
emergence was effective and gave broad spectrum weed
control and seed yield of 1.59 t/ha, as compared to 1.29 t/ha

During summer 2022,
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under FP (Conventional Tillage + 1 hand weeding); and
provided an net returns of Rs. 85302/ha with higher B:C of
3.82 over farmers practice (Table 5.3). The cultivation of
crop under CA by using Happy seeder facilitated early
sowing of crop by utilizing the residual soil moisture
content in addition of effective management of crop residue
and reduction on excessive tillage operation and operational
cost.

arfersT 5.3: UTe & # ™, 2022 B SR WG Y & Ted 1 & Vs § WRUTIR Fae T ScaraahdT (10 faamt

T IR
Table5.3: Weed management, productivity and economics of OFR treatments of greengram at Patan locality during
summer, 2022 (Average of 10 farmers)
Treatment Weed Weed dry WCE Seed yield | Grossreturns | Netreturns B:C
density weight (g/m?) (%) (t/ha) (Rs./ha) (Rs./ha)
(no,/m?)
RDF+CA+WM 52 7.66 80.8 1.59 114696 85302 3.82
FP 12.9 19.21 52.1 1.29 92808 58695 2.62
RDF+CA+Weedy 25,3 39.37 - 0.86 61560 34438 2.27
SEm+ 0.98 1.42 3.39 0.03 = = =
LSD (p=0.05) 2.93 421 10.06 0.09 - - -

CA: Conservation agriculture (¥Rf& $f¥), FP: Farmers Practice (§9& Ugfd), RDF: Recommended fertilizer dose (32iR¥d SRS A,
WCE: Weed control efficiency (TRUTAR =0T G&TdT), WM: Weed management (TRUTAR Taer)

o1 (el ga18) (@¥%, 2022)

@I, 2022 & QR I aTS dTel & H WRUTAR
TdEH TR UANR & b AT, GEdAIal, geddlar gd
U1 1Al & 8 HYH el IR JE Ud yaee fhd
Y | PRI SRS ATHT & 1T MR & ARH 3
TRUAIR TGE BT o1 (b gRT o=l 17 fafey &
DI TS | IR WRUARI H FHIAIA T HHGIe, T8 SR,
SHISTITAIIT BIGHT, SIIHST CTFART,  TTRAUASTT
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Rice (Direct-seeded) (Kharif, 2022)

In direct-seeded rice, eight OFR trials were undertaken
on weed management during Kharif 2022 at different
villages viz., Nimbdua, Bhamnodi, Bhamvoda and Porua of
Panagar locality. Weed management through herbicides
with recommended fertilizer dose (RDF) was compared
with the farmers practice. The major weed flora observed
were Commelina communis, Cyperus iria, Echinochloa colona,
Dinebra retroflexa, Paspaladium sp. Sporobolus diander and
Phyllanthus niruri. Application of recommended fertilizer
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e, WIRGIGT SS¥ Ud BIgcieiy f7%%] SURerd o |
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Y MR 2594 /A, JUS 507 <1,/ Td AMEd
JUTT 3.32) HYD Ugfd (S IS &R + Sfed WRUYTIR
geee @& fIAT sriqfeld SaR®) (BRUTIR Y&h R 59.44
T /4, SUS 4.25 ST /8, AW IIUR 2.6) DI JoAT A
31fere JHTdT o (ATfeTdT 5.4) |

arf¥e gfdaes 2022
ANNUAL REPORT 2022

dose (RDF) (120:60:40 N, P,O,, K,O kg/ha) along with the
application of pyrazosulfuron 25 g/ha as PE fb bispyribac-
sodium 25 g/ha as post-emergence at 18 DAS was more
effective (weed dry weight 25.94 g/m’; grain yield 5.07 t/ha;
B: C3.32) than farmers practice (high seed rate + unbalanced
fertilizer without proper weed management) (weed dry
weight, 59.44 g/m’; grain yield 4.25 t/ha; B: C 2.6). It was
also observed that, the improved weed management
practice under farmers' practice controlled the weeds
effectively compared to the farmers' practice of weed
management (Table5.4).

BT 5.4: TP, 2022 B TR TANR &7 # WRET FY & T el gare areh o1 & vers H WRIqaR yder vd

TR | (8 fHamT BT i)

Table 5.4: Weed management, productivity and economics of OFR treatments in direct-seeded rice at Panagar locality

during Kharif, 2022 (Average of 8 farmers)

Treatment Weed Weed dry Grain Gross returns | Net returns B:C
density weight (g/m?) yield (Rs/ha) (Rs./ha)
(no/m?) (t/ha)
RDF + CA + IWM 17.2 25.94 5.07 103894 72633 3.32
RDF + CA + Farmer practice WM 35.0 45.32 4.41 91201 62792 2.89
CT + Farmer practice WM 49.0 59.44 4.25 87166 53673 2.60
CT + IWM 28.0 37.70 478 98031 64583 2.93
SEmz* 117 1.61 0.04 - - -
LSD (p=0.05) 3.60 4.98 0.13 - - -

CA: Conservation agriculture (¥Rf&rd@ &f¥), FP: Farmers Practice (Y% Ugf), RDF: Recommended fertilizer dose (STRIT SaRes A,
WCE: Weed control efficiency (BRUTIR F=IF0T S&1dT), WM: Weed management (TRITAR Fder)

DT (GYIP, 2022)

VI, 2022 & SR AR BN & AT TR &
@ UIoaT Ve FRYR WAl & 5 ¥ Yarsl W e
ERT 7P R A Ud Y= HRIHH AT 6
| & SRUGARI H BT IR, g
TN, STTAST XIFA R, SHISTFANST Bl Tlderer
UosT Ud FWHIfST Sfvagere] SURd o | WRfad Y &
T8 HIDT H ATHARN TETSNE 500 U7/ T (3RO @) &
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Maize (Kharif, 2022)

In maize, five OFR trials were conducted on weed
management during Kharif, 2022 at villages Porua and
Nirandpur of Panagar locality. The major weed flora
observed was Commelina benghalensis, Cyperus spp., Dinebra
retroflexa, Echinochloa colona, Eclipta alba and Euphorbia
geniculata. Lower weed density (13.4 no./m’) and dry
weight (20.34 g/m’) were observed in application of

!

0



STp3ToTU-eg3Tel for

<

ICAR-DWR

eI SIS + U (120 + 500 U7/ 8) aT8 & 20
e uward SR SR SdR&  (120:60:40 TG,
BB IRE, UICTeT fhdT /7) & SUANT W WRYAIR 9 (13
4 /47) 3R Y AR (20.34 TT /A7) HYD UGl Bl eIl
H BH U T (AfddT 55)| S ERUGAR FEUH
Th-s & A1 WA P R H HaBl DI U 5.1
/8 Ul TR S dENe ¥ IfEaH YE oM
(279113 /®) Td - 1JUTd (3.50) foraar=r a1 fafer ot
o # <ot far 7 | 78 Y <@ T {6 Hve ugfa @
JoT H I TRYGIR &g A 7 SRuqari &1 g9rdl
T 9 i3 foar |

arf¥e gfdage 2022
ANNUAL REPORT 2022

atrazine 500 g/ha as PE fb tembotrione + atrazine (120+500
g/ha) at 20 DAS with RDF (120:60:40 N, P,0;, K,O kg/ha)
under CA (Table 5.5). Grain yield of maize was recorded to
the tune of 5.1 t/ha in CA practice with improved weed
management technique. Higher net returns (Rs. 79113 /ha)
and B:C (3.59) was recorded with the same treatment as
compared to the farmers' practice. It was also observed that
the improved weed management practice under farmers'
practice controlled the weeds effectively compared to the
farmers' practice of weed management.

AfAdT 5.5: TR &3 § @Y%, 2022 & SR R BfY & Ted 7adbI $ UeH SH Yae= # TRUJAR Jea vd

SIIEEasl
Table5.5: Weed management, productivity and economics of OFR treatments in maize at Panagar locality during
Kharif 2022
Treatment Weed Weed dry Grain Gross returns | Net returns B:C
density weight (g/m?) yield (Rs./ha) (Rs./ha)
(no,/m?) (t/ha)
RDF + CA + IWM 134 20.34 5.10 109650 79113 3.59
RDF + CA + Farmer practice WM 48.0 57.28 3.81 81872 51281 2.69
CT + Farmer practice WM 63.0 7224 3.35 72111 38338 213
CT + IWM 31.8 42.12 4.53 97352 63579 2.88
SEm+ 1.24 1.72 0.04 - - -
LSD (p=0.05) 3.82 5.30 0.11 - - -

CA: Conservation agriculture (¥Rf& $f¥), FP: Farmers Practice (9% Ugf), RDF: Recommended fertilizer dose (32RTd SaReb AME),

WCE: Weed control efficiency (TRUTER fA—IZ0T g1, WM: Weed management (TRUTAR Jde)

512 u¥fad o & Iwld gF-—Ag—HT AR
HH—A—T BHd UgHAl A WRUAIR
Y9G db-1ibdl ST YD Y& UR JTHET

a1 gaei (o R Rigixr a=)
HH—IE—HIT 3R AB—AA—HT BA UGl 7 g,
=1, G, Hepl, 3R T H, ¥t 2021—22 UG WA, 2022 &
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5.1.2 On-farm research (OFR) and demonstrations of
weed management technologies in rice-wheat-
greengram and maize-chickpea-greengram systems
under conservation agriculture (Bargi and Sihora
locality)

OFR trials in wheat, chickpea, greengram, rice and
maize under rice-wheat-greengram and maize-chickpea-
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greengram cropping systems were conducted at six villages,
viz.,, Mankhedi, Saliwada, Riwa, Nayagaon, Chullaghat and
Sahajpuri of Bargi locality, during Rabi and summer seasons
of 2021-22 and four villages viz., Mandowar, Devri, Chikhli,
Jujhari of Sihora locality during Kharif 2022. Improved
weed management in crops grown under CA with
recommended dose of fertilizer (RDF) and weed control was
compared with conventional practice done by the farmers.

Wheat (Rabi, 2021-22)

In wheat, major weed flora observed were Anagallis
arvensis, Lathyrus aphaca, Chenopodium album, Eclipta alba,
Cyperus spp., Vicia sativa, Sonchus spp., Asphodelus
etc.
Application of recommended fertilizer dose (120:60:40 kg N:
P,0,: K,O/ha) along with herbicide (clodinafop propargyl +
metsulfuron methyl 60 + 4 g/ha at 30 DAS) under CA
resulted in the lowest weed density and biomass

tenuifolius, Medicago spp., Convolvulus arvensis,

accumulation (Table 5.6). As compared to farmers' practice
(conventional tillage, higher seed rate and without proper
weed management), the improved weed management
techniques in CA resulted in 13% of higher wheat grain
yield (4.52t/ha), netreturns (Rs. 61579/ ha) and B: C (3.13).

difder 5.6 90 &5 ﬁ v, 2021—22 B TR ARMEA BN & Ted g, ® Yerd H TRUJAR Yae Ud ITadhdl (3173 fH=rr &1

3{1¥a)
Table5.6:  Weed management, productivity and economics of OFR treatments of wheat at Bargi locality during Rabi, 2021-
22 (average of 8 farmers)
Treatment Weed Weed dry WCE Grain yield Gross Net B:C
population weight (Y0) (t/ha) returns returns
(no,/m?) (g/m?) (Rs./ha) (Rs/ha)
RDF + CA + WM 32.06 7.30 88.5 4.52 90460 61579 3.13
FP 57.66 23.67 62.3 4.01 80520 48873 2.57
RDF+CA+Weedy 147.60 63.51 - 2.73 60220 29957 1.98

CA: Conservation agriculture (ARferd $f¥), FP: Farmers Practice (€% UGId), RDF: Recommended fertilizer dose (2RI SERCIIENY
WCE: Weed control efficiency (BRUTIR F=IF0T G&TdT), WM: Weed management (TRUTAR Fder)

9T (vefl, 2021—22)

oI B o § T ERYTARI H§ Afearr weh, During Rabi, 2021-22, major weed flora observed were
Agegy e ey WEhe WF@W/W Medicago spp., Chenopodium spp., Sonchus spp., Convolvulus
TINTE, AT RN, TN STdfNT, WISHY arvensis, Mecardonia spp., Anagllis arvensis, Cyperus rotundus,

l :
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Chickpea (Rabi, 2021-22)
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Cyperus iria, Melilotus spp., Vicia sativa and Asphodelus
tenuifolius in chickpea. In chickpea grown with
recommended fertilizer (30:60 kg N, P,0O, /ha) along with
herbicide (pendimethalin 678 g/ha at 2 DAS) under CA,
density and biomass of weeds were lower than farmers
practice (Table 5.7). Maximum weed density was observed
with farmers' practice. In contrast, the number of
pods/plant and branches/plant were higher in plots with
recommended fertilizer and improved weed management
practices under CA. The seed yield of chickpeawas1.96 t/ha
in CA practice with improved weed management practice.
The higher B:C of 3.98 was recorded with the same
treatment, whereas B:C of 2.83 was observed in farmers'
practice.

Vo o8 B i ST B e

AIferdT 5.7 a1 &3 H @1, 2021—22 & SR ARMET BV B Ted o1 S Vars JFA= H WRUGAR Fae Td Iareahd]

(5 foramn

T SIR)
Table5.7: Weed management, productivity and economics of OFR treatments in Chickpea at Bargi locality during Rabi, 2021-22 (average
of 5 farmers)
Treatments Weed Weed dry WCE Grain Gross Net B:C
population weight (%) yield returns returns
(no,/m?) (g/m?) (t/ha) (Rs/ha) (Rs/ha)
RDF + CA + WM 26.05 11.69 82.05 2.73 141882 106306 3.98
FP 65.92 30.55 53.10 212 108528 70189 2.83
RDF + CA + Weedy 143.75 65.15 - 141 72165 35863 1.98

CA: Conservation agriculture (ERf&d $f¥), FP: Farmers Practice (%% UgHT), RDF: Recommended fertilizer dose (IeiRId Sdvas 1),
WCE: Weed control efficiency (TRUTER =0T G&dT), WM: Weed management (TRUTIR Fae)

qa1 (i, 2022)

gt &3 | AES], Areflaret, {41, TAnTa
germare Rerd fami & Wai # 1w, 2022 & SR AR
P & ST T BT HAS § HUD Verd H ST UNIeor
Py 7T | 39 IR W TRUGART H Brgerer Wi,
WISTNT VIcev, Ufdoiel 3icdl ShITIFAIST Bl
BrAfer T ST, SIAIRTr e, siles el fear T
TAT JBIIT TSI TS Y | S Vers UIeoll 3 ure
IROTAT | U =T o H¥D TghT o e | S1d TG
(SARPT BT [T ATAT (20:60:40 TheAl ATGLI, BRBRE
TAT UM /8) + R Wil + SHORITIRR 100
1. /7) BT SYANT VAR Afe JTdT Trm 77 Fo=a+
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Greengram (Summer, 2022)

On-farm research trials were undertaken in greengram
under conservation agriculture during summer season of
2022 at five farmers' fields in Mankhedi, Saliwada, Riwa,
Nayagaon and Chullaghat villages of Bargi locality. The
major weed flora observed was Phyllanthus spp., Cyperus
rotundus, Eclipta alba, Echinochloa colona, Sonchus spp.,
Dinebra spp., Alternanthera sessilis, Commelina spp., Digitaria
spp., Oldenlandia spp. and Euphorbia geniculata. Results
obtained from OFR trials revealed that RFD (20:60:40 kg N,
P,O,, K,O/ha) + CA + imazethapyr 100 g/ha as post-

emergence was effective and gave broad spectrum weed

i
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control and seed yield of 1.34 t/ha, as compared to 0.96 t/ha
under FP (Conventional Tillage + 1 hand weeding); and
provided net returns of Rs. 96714/ha with higher B:C over
farmers' practice. Beside this, use of Happy Seeder saved
time and favoured early sowing of greengram which helped
to utilize residual soil moisture, and saved field preparation
cost (Table5.8).

AIferaT 5.8: ST &3 H U™, 2022 & SR ARIEM PV & Ted T & Y& FFE YA H WRUTAR Yee va

|

IATEHAT (313 fHarr &7 3ia)
Table5.8:  Weed management, productivity and economics of OFR treatments of greengram at Bargi locality during
summer, 2022 (average of 8 farmers)
Treatments Weed Weed dry WCE Grain yield Gross Net B:C
population weight (Y%0) (t/ha) returns returns
(no,/m?) (g/m?) (Rs./ha) (Rs,/ha)
RDF + CA + WM 30.42 71 7931 1.34 96714 70310 3.66
FP 37.85 16.55 SL77 0.96 69154 38041 222
RDF + CA + Weedy 71.29 34.32 B 0.55 40082 11253 1.39

CA: Conservation agriculture (FRf&d $f¥), FP: Farmers Practice (9% U&(d), RDF: Recommended fertilizer dose (SR RS AT,
WCE: Weed control efficiency (WRUTAR 0T G&7dT), WM: Weed management (IRUTAR Fae)

g9 (@V1%, 2022)

g 1 Al gars H WRIET P & Sfaid wRUqaR
TS TR e TE # ST TR {6 Y | 39 ded
TR IRUTAR] H YTl STH SHNCINH, th/srof'a/w frevt,
WISV NICSY, SHISTNITAST BIcTl, STga7 TS,
FFRINGT WS, gogelT gfedr, VARYw faRelv
BTAITGTe JTAI~TT TAT 3eTYH=IRT HivffereT UTg Y |
I WRUAR e TAT SARD] Dl ARG AT DI Jol T
PYD Ul D A B TS| $Yb UGl H Gdls, UER,
JUE A T S ERUTIR YGgq & PP TG
(FWM) # ga18 & 30 faeT a1e Bereamsg—di—gfre 70 311
/% + fIqes |QIfead 25 91/ + 2,4—D 389 A
58% 500 UT/ ¥ PoE &1 YART WNfie € | T e ugfa
DI gorT H AT BN & fafd SdRa! @ dwga A
(QMRIITE) (120:60:40 fhalr AT BRBRY: Grefram
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Rice (Kharif, 2022)

In direct-seeded rice, on-farm research trials were
undertaken on weed management under CA. The major
weed flora observed was Paspalidium desertorum,
Phyllanthus niruri, Cyperus rotundus, Echinochloa colona,
Dinebra spp., Brachiaria spp., Eleusine indica, Amaranthus
viridis, Convolvulus arvensis and Alternanthera sessilis. The
recommended weed management practices and fertilizer
dose were compared with farmers' practice of weed
management. The farmers' practice (FP) included
ploughing, puddling, transplanting; whereas, the farmers'
practice of weed management (FWM) involved application
of fenoxaprop-p-ethyl 70 g/ha + bispyribac sodium 25 g/ha
+ 2, 4-D amine salt 58% 500 g/ha PoE at 30 DAS. As
compared to farmers' practice, application of recommended

fertilizer dose (120:60:40 kg N, P,O., K,O /ha) along with
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herbicide (pyrazosulfuron 20 g/ha as PE fb bispyribac
sodium 25 g/ha at 30 DAS) effectively reduced the weed
density and dry weight (Table 5.9). The grain yield (4.64
t/ha) and net returns (X 58342/ha) were also higher in CA
with RDF and herbicide in comparison to farmers practice.

IR # B o8 (qifeTsdT 5.9) | $Y6 Ugfd & Jorr d
RINT &R WX S IUST (4.64 1/ 8) 3R $UY 58342 /
2 BT YE T U T |

arferaT 5.9: RABIRT &3 # @V, 2022 & SR RIET P & T8 T D Y&rH I Yagi= H WRUqAR Jaer g

SRIEEaI
Table5.9: Weed management, productivity and economics of OFR treatments in rice at Sihora locality during Kharif, 2022
(average of 8 farmers)
Treatments Weed Weed dry WCE Grain yield Gross Net B:C
population weight (%) (t/ha) returns returns
(no,/m?) (&/m?) (Rs./ha) (Rs./ha)
RDF + CA + IWM 33.00 15.97 83.67 4.64 86694 58342 3.05
RDF + CA + FWM 79.66 47.19 51.76 411 76842 47534 2.62
FP + IWM 51.33 32.74 66.53 431 80660 32808 1.68
FP + FWM 146.33 97.82 - 3.86 72161 24153 1.50

CA: Conservation agriculture (A& $f¥), FP: Farmers Practice (DD Ugfd), RDF: Recommended fertilizer dose (37 I IRG AT ),

ICAR

WCE: Weed control efficiency (@RUTAR R0 G&7dT), WM: Weed management (RUTAR FaE)

a1 (@Y%, 2022)

RIS P & I Aepl H WRUTAR T R HYD
ErS TR QTN UREOT fhar AT | 3 U Yy
WRUAART H  gOforfSTH  SWvevg,  wifsar wrei,
STergAlFegH  UIoagH, W WS, BT
BRI | PUD UG H SATS A ; ST WRUTIR
yeee (VheeUH) & $uF Ughd ¥ gars @ 20 fed @18
THIEINT 120 UH / IR BT TANT IS © | e
P & Ted TR IR AT (120:60:40 fHIT SO
. HRBIRY : USRI /8) 3R ARl (ga18 & 20 A
q1g U 500 UT/3 @ cRIfgdE 120 UT/7) &1
SYANT JUeTTHd e YAT! YTl 7T 54 pud Ugha
DI ol H HeBl B B § WRYTAR FEAAT IR I&h HR
H HH1 a7 T (qTferaT 5.10) | JMfEHaH UiET &1 HaTs IR

Maize (Kharif, 2022)

In maize, on-farm research trial was undertaken on
weed management under CA. The major weed flora
observed was Paspalidium desertorum, Euphorbia spp.,
Brachiaria spp., Phyllanthus niruri, Alternanthera sessilis,
Dactyloctenium aegyptium, Cyperus spp. and Commelina
communis. The farmers' practice (FP) involved ploughing;
whereas the farmers' practice of weed management (FWM)
included application of tembotrione 120 g/ha at 20 DAS.
Weed density and dry weight in maize grown with
recommended fertilizer (120:60:40 kg N, P,O,, K,O /ha) and
herbicide (atrazine 500 g/ha fb tembotrione 120 g/ha at 20
DAS) under CA were lower than farmers' practice (Table
5.10). The maximum plant height and number of cobs/m’

were recorded from the plots received recommended

84 ;



NTHITU- T IeIfor
ICAR DWR

ICAR

IdR® IR AR WRUTIR Y6a & =1 TV Wl §
ol @ TS | WG FY ugfa § I TRUTIR wde
Th-Id B T HT B TS 6.0 1 /8 I8 T | s

SUAR H H¥G Ugfd @ ol H, o g oM (74463
TP/ B) 3R SAM: AT AT (2.96) & Y 1Y |

arffe gfdace 2022
ANNUAL REPORT 2022

fertilizer and advanced weed management practice under
CA. The grain yield of maize was 6.0 t/ha in CA practice
with improved weed management technique. As compared
to the farmer practice, the higher net returns (Rs. 74463/ ha)

and B:C of 2.96 were recorded with the same treatment.

arferaT 5.10: RIERT &7 H @Y%, 2022 & SR ERIAT P & T&d Hepl H U&IF ST H WRUGR FdeT Ve STaTG el

Table 5.10: Weed management, productivity and economics of OFR treatments of maize at Sihora locality during Kharif, 2022

Treatment Weed Weed dry WCE Grain yield Gross Net B:C
population weight (%) (t/ha) returns returns
(no,/m?) (g/m?) (Rs./ha) (Rs/ha)
RDF + CA + IWM 42 15.58 85.63 6.0 111000 73463 2.96
RDF + CA + FWM 128 64.78 40.28 45 83250 46713 2.29
FP + IWM 88 41.72 61.54 5.0 92500 51727 2.27
FP + FWM 198 108.48 - 4.0 74000 34227 1.86

CA: Conservation agriculture (FRf&rd $f¥), FP: Farmers Practice (9% U&fd), RDF: Recommended fertilizer dose (SRR SR A,
WCE: Weed control efficiency (FRUTIR =0T g&7aT), WM: Weed management (FRUTAR TaE)

g o @& dsd gE—Ag—HqT @ wdl 9
gyfavefi e

AT FN & Ted TN &) W & gAtaweig
AT BT AFAM T & oY fae & dl 9 B9l sel
U@ {1 7 | A6 AIeidid & JMMER R YIersd 41
(STrg=re), Iy ugu®l 3R Agifad Hoil ewar (S5l &
formAToT 3 Heft Y o Y TS | SremTe B forg urew & @
UF 9§ & ST (2021—22) DI TUET &F TS (dATfeidT 5.6
IR A 5.1)1 202122 & SRHE fHasl & @dl #
IR HEd Ugld H WREM PN A 15063
fRUT/EaIR COe BT I:oi, 10796 fHIn/gacR arg
TG H B AR 3R AT B 272.7 SN/, Sroll &
BT T e 1 |
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Environmental benefit of rice-wheat-greengram cropping
system under conservation agriculture

The crop data was collected from the farmers' fields to
estimate the environmental benefit of cultivating the rice-
wheat-greengram cultivation under conservation
agriculture. The reduction in greenhouse gases (GHG), air
pollutants and creation of theoretical energy potential (TEP)
was computed on the basis of standard protocol. One year
data (2021-22) of Patan locality was computed for the study
(Table 5.6 and Figure 5.1). Practicing of CA in rice-wheat-
greengram cropping system, an emission of 15063 kg/ha of
CO,e, 1079.6 kg/ha of air pollutants were avoided and 272.7
GJ/ha of energy potential was created during 2021-22 at
farmers' fields.
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A 5.1:  URed &3 & Al & WAl § g8 B BHA Ughd H WRIET PN B R SIeUl STed AR @Ee A §
T S

Figure 5.1: TEP generation and global warming potential reduction by practicing the CA in rice-wheat-greengram cropping system at
farmers' fields of Patan locality

qrferdT 5.6: Ured & & Al & Wal # gF-TE—HT & BAA UGd H AT HY  gRT Sfigeh iR arg
TguHT H HHI

Table5.6:  GHGs and air pollutants reduction by practicing the CA in rice-wheat-greengram cropping system at farmers'
fields of Patanlocality

Emission (kg/ha)
CO: 11626.6
CH. 80.7

GHGs emission
N0 4.8
GWP (COz e) 15062.6
PMzs 75.6
PMio 79.6
SO2 1.9
cO 774.9
NOx 20.3
Air pollutants emission NH; 34.2
NMVOC 64.5
EC 4.3
ocC 241
PAH 0.0
Total (Air pollutants) 1079.6

GWP: Telldel a1 &m#dl, GHG: W-eTed 14
GWP: Global warming potential, GHG: Greenhouse gas
39 Sl & IR W) SIAYR R1er & forw A The estimate was extrapolated to the Jabalpur district

T T RO Attt 5.7 3R faa 5.2 § ey R & level and is represented in Table 5.7 and Figure 5.2. Total
STEEgR 701 & 2021—22 & SR 99 T BT BT Bl area of cultivation in rice was 167605 ha, in wheat 107890 ha
S 167605 AR ﬁ—zzr\ BT 107890 TFEIR iR Gl i;ﬁ and in greengram 4294 ha during 2021-22 in Jabalpur

WAl BT el &TADH 4294 TICIR T | district.
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AIABT 5.7: 2021—22 B IR SR 7ol A TS 41 3R a1g UguHT H ST B!

Table5.7: Estimated reduction of GHGs and air pollutants from Jabalpur district during 2021-22

Emission (ton)
CO 1030979
. CHy 422
GHGs emission N,O P
*GWP (COz¢) 1328663
PMz5 6578
PMio 6848
SO, 175
co 65802
NOx 1753
Air pollutants emission NH; 2910
NMVOC 5630
EC 362
OoC 2031
PAH 3.8
Total (Air pollutants) 92094
10.00 = 9.21
9.00 o
.00 <
7.00 o
6.00 9
5.00 o
4.00 + 3.41
3.00 +
2.00 + 1.33
1.00
0.00 T ¥
GWP, million ton Air pollutants, TEP, PJ
'0000 ton
GWP: Global Warming Potential euivalentto CO,: TEP: Theoretical
Energy Potential: PI: petajoule

fora 5.2: g7 BEA UG # AR BV & gRT YR 7ot ¥ SIS ST, Sl iR a1y Uquahi H Bl
Figure5.2: TEP generation, GWP and air pollutants reduction from Jabalpur district by practicing the CA in rice-wheat-greengram
cropping system

521 Bl A ATHAT & SUAT &7 3nfefed gama: 5.2.1 Economic impact of herbicide use in field crops: A
HeY AN D Udh Y I case study from central India

Efﬁ AT NEEEN g8 3o el wnfaer € @ forw An economic benefit estimation of herbicide usage has
T2 B YT BT 3MTh ATH BT 3iTcper fhar T 2 | been carried out for Jabalpur agricultural division which
39 990 & forU IR TRg P Bl I A, ﬁE comprises eight districts. Four major field crops viz. rice,
BT 3R TT d giraferg foear a1 gom <5 929 eIl wheat, maize and greengram were considered for the
AR & qyfﬁ T @ qG<h e, 9U fAewd sk purpose, and data were collected from the offices of Joint
ATHF—TE gcb—fa famT Bt 9 Ued fear A Director, Deputy Director, and block-level offices of the
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Department of Agriculture, Government of Madhya
Pradesh. Figure 5.3 depicted the total cropped area and
area under herbicide use in four major crops. Wheat covered
the largest cropped area (11.93 lakh ha) in the division
followed by rice (11.46 lakh ha), and maize (5.74 lakh ha). In
terms of herbicide use coverage, rice recorded the largest
area (7.68 lakh ha) followed by wheat (7.28 lakh ha).
However, in terms of the percentage of the total cropped
area, maize recorded the highest coverage in herbicide use
(73%) followed by greengram (68%). Economic benefits
accrued due to herbicide use in the crops were calculated
based on the On-farm research (OFR) trial data of ICAR-
DWR, Jabalpur (Table 5.8). Greengram had the highest net
returns over farmers' practice (X 9,400/ha), followed by
maize (% 8,400/ha) and rice (X 7,600/ ha). Further, the total
returns due to herbicide use in each crop were calculated,
and therice crop fetched the highest amount (3 583.5 crores),
followed by wheat (X 524 crores) and maize (X 352 crores).
Though it is obvious that crops with the largest area
coverage under herbicide use fetched higher returns, the
additional returns accrued to farmers due to the herbicide
use alone make a significant difference in their net farm

income.

14
11.46 11.93

I 7.68 I ]

Rice Wheat

Area (lakh ha)
& o ® © N

N

M Total cropped area
M Area under herbicide use

5.74
4.19
I 0.19 0.13

Maize

Greengram

foa 5.3: SR S FURT H IS S dTell TE Bl § WHARN & SUINT & ded & ol dH

Figure 5.3: Extent of area under herbicide use in major crops grown in Jabalpur agricultural division

AIfTHT 5.8: TE HHA! H AHARN & SUIRT I & alel MFH o

Table 5.8: Economic benefit accrued due to herbicide use in major crops

S.N. Crop Net returns over Farmer's practice Total Returns due to herbicide use
(X/ha)* (X crores)
1 Rice 7,600 583.5
2 Wheat 7,200 524.2
3 Maize 8,400 351.8
4 Greengram 9,400 12.1

*Mean value of 5 districts wherein ICAR-DWR, Jabalpur conducted OFR studies
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AR H W@ AHAMNRRT S I IR YA DI
g

IRA ¥ AMHARRT & Ieare &l A3 § [Usel 6o
auf ¥ ghg @ yghit <@l s © (R 5.4) 1 799 6
IMHATRIEN H ¥ 2,4—S1 7 ITadq IATGH AT Tl df; Ig§
Y 2015—16 ¥ 18 IR TA.CY. 3R 99 2019—20 H 22 EGR
A oAt Bifh, 24— BT SMfIGaH IaTeT a9
2017—18 (25 BOIR UQHCL) oT| ToSHIC IdG a9
2015—16 H 6.9 TR #HIfgd < 3R a¥ 201920 H 59
TR HIfgd o & A1 TR UM W o7 | TASHINE B
BISHY, A I U MHATRRIT - 99 2015—16 H
ITEH BT el H a9 2019—20 H S<Te A1 H gl Bl
TgRT IR AT | Safd Teghiie Sded § 99 &% ay
gedl Jgil Bl 20T | aehgls aMbied Jhg ax & deY H,
il o8 vHE WHAREN 7 ey ad 2015—-16 |
2019—20 (arfer®T 5.9) & IR 571 AR @ ghg I
fhT | TATSHIIC Bl BISHR, 3T T IATHATRRIT 7 30
AT & IRM I DI FHRIAD Jhg &% QTS | B8
TRI eMEHARE # 4, digegfor 7 Szaaq gfg &% (30.
72%) Tl @, RS 9] STRRE (21.74%) 3R
MCATTFAR (13.36% ) BT AT &7 |

HRA H ST BI ST dTell 95 Ufrere amar=melt waaeh
®Y A SaAred 1 T8 off 3R Y 5 wferd o=y < |
AT BI TS oY | 2 5 BRI R faveryor sfad 8, 5
IRA H Gl AHARAT BT FUT BT D G1 fGdT (T
70%) © | I 5.5 9 S U9 Y@ WeIRET @1 ¥ud &1
°s orzd ad W@ T ® | Ui MG H ¥,
eIFAR @Ud A3 a9 2016—17 H (812 Hifgd <) Sif
AT 3D o @R ¥ 2020—21 H FaT HH (209 HfgH
TF) d% & AT | Sdfe WA @ud & AT ay
2016—17 # 359 HIfgd 1 off 3R I 2020—21 # UT dEhx
666 Hifgdh e B TS B TAZHRNIC @Ud AET 9
2018—19 T& glg s (2016—17 H 478 Hifgsd <
2018—19 ® 679 Wfe® ) 3R AP 91 WUd AMFT H
AR R1aE g5t &1 T8 | A1 2,4—31 IR ggroi = a9
R a9 Gud o A ¥ gfg & S WR B dad T iR
B AHATRIT BT WU IY 2016—17 ¥ 4495 Hfgdh 4 A
gedx q9 2020—21 § 3325 HIfed <1 81 778 | ATfeldl 5.10
# W w9 9 e w1 © @, uih s e
MCATFAR = IzaaH ashqly Al i &% (32.1%) ® 918
2,4—31 (5.8%) 3R USTSIA (4.2%) BT =0T {6537 | geraaR
3R TARHNE SFl T TBRIAS b &R B UgRT
feg |

Production and consumption trend of key herbicides in
India

The production volume of herbicides in India has
witnessed an increasing trend over the years (Figure 5.4).
Among the 6 key herbicides, 2,4-D recorded the highest
production volume; it was 18 thousand MT in 2015-16 and
22 thousand MT in 2019-20. However, the peak production
of 2,4-D was in 2017-18 (25 thousand MT). Glyphosate
occupies the second position in production with 6.9
thousand MT in 2015-16 and 5.9 thousand MT in 2019-20.
Except for glyphosate, all other key herbicides recorded an
increasing trend in production volume in 2019-20 as
compared to production in 2015-16. Glyphosate depicted a
decreasing trend in production over the years. In terms of
compound annual growth rate, all six key herbicides
together recorded 5.71 per cent during 2015-16 to 2019-20
(Table 5.9). Barring glyphosate, all other herbicides showed
a positive growth rate of production during this period. Of
the six key herbicides, metribuzin registered the highest
growth rate (30.72%) followed by diuron (21.74%) and
pretilachlor (13.36%).

In India, 95 per cent of herbicides used were
indigenously produced and the rest 5 per cent were
imported from other countries. The analysis focused on the
top 5 herbicides, which account for a substantial portion
(about 70%) of total herbicide consumption in India. Figure
5.5 showed the trend line chart of consumption of these five
key herbicides. Out of the 5 herbicides, butachlor was at the
highest in consumption volume (812 MT) in 2016-17 and
dipped to the lowest (209 MT) in 2020-21. Whereas, the
volume of pretilachlor consumption was 359 MT in 2016-17
and it has increased to 666 MT in 2020-21. Glyphosate
showed an increasing trend in consumption volume till
2018-19 (from 478 MT in 2016-17 to 679 MT in 2018-19) and
thereafter, consistent dip was recorded in the consumption
volume. Both 2,4-D and atrazine indicated reasonable levels
of increment in the consumption volume over the years and
overall total herbicides consumption declined from 4495 MT
in 2016-17 to 3325 MT in 2020-21. Table 5.10 clearly showed
that, among the five key herbicides, pretilachlor depicted
the highest compound annual growth rate (32.1%) followed
by 2,4-D (5.8%) and atrazine (4.2%). Both butachlor and

glyphosate showed a negative growth rate trend.

HIGIFTT
ICAR

k4



ATP3ITU—T e for
ICAR-DWR

AIferT 5.9: T AMHATRRI & IeUTG Bl Ahgleg aD gieg &%

Table 5.9: Compound annual growth rate of production of key herbicides

arf¥® gfddee 2022
ANNUAL REPORT 2022

S.N. Herbicides CAGR (%)
1 2,4-D 4.48
2 Atrazine 4.77
3 Diuron 21.74
4 Glyphosate -2.72
5 Metribuzin 30.72
6 Pretilachlor 13.36
7 Total herbicides 5.71

AIferdT 5.10: Y TSR B WU BT Ahglg dMMbd ghg ax

Table 5.10: Compound annual growth rate of consumption of key herbicides

S.N. Herbicides CAGR (%)
1 2,4-D 5.8
2 Glyphosate -0.3
3 Butachlor -23.5
4 Pretilachlor 32.1
5 Atrazine 42
6 Total herbicides -3.2
e 2,4-D B i i
4 Atrazine Diuron «=4==2,4-D ==fl=Glyphosate Butachlor ~ e===Pretilachlor «==jit==Atrazine
=== Glyphosate e=ie== Metribuzin Pretilachlor
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Fig. 5.4: Production trend of key herbicides in India
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Fig. 5.5: Consumption growth trend of top five herbicides in India
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CIBEELEURCRITIEEID

Externally Funded Projects

IEd faaifya aRarem e S gy & R

U Af¥ad aw g AT § dfvaa fen § oy drf &xAr gran
2139 Aeery § 39 YR & 3116 RIS I jET & |
39 IRATSTARI BT AR R a¥ 2021—22 § fhd T

Externally funded projects are formulated to carry out

research work on focused line for achieving targetin a given
time frame. This Directorate is having six such projects. The
work carried out under these projects during 2021-22 are

T T T R R N N — outlined below:
RIERIEE] q= faca qiwor | wewrl rgwETT | 3l qole
Project EEGEIRETI] ol AT Period Budget
Principal Funding agency Collaborating (R Lakh)
investigator institution
6.1. WA BN yomell & oy Taipd TRUGAR | Sf. s FAR | WeTRUI—sMSHITaR | HeiRYT offF Wy | 2015-26 17.25
e THIh] 1 fadr B CRP-ICAR dHcd
Development of integrated weed Dr. VK. CRP on CA
management techniques for conservation | Chaudhary Centres
agriculture systems
6.2. LU & A1 ATpiell f7ell § qried A | . dis. R | Sl (78 foeel) | qres frar =g | 2018-20 43.40
—29 Eﬁ W Cal ﬁ??ﬂ“\’ Dr. P.K. Singh DBT (New Delhi) W
Expansion of activities of Biotech KISAN Hub Biotech KISAN
in seven aspirational districts in Madhya Hub centres
Pradesh
6.3, HIPT B B § WUTAR URTR & Rgab | S 4y Sifd | vl e Alegei| MEAITR— 2021-23 11.50
24—31 ST THH 80% S<gUl B RIS ADAMA India Pvt. SISEUCI
SG—IHTIRIRAT 3R WIgCI—ATRHAT Jeaid Dr.PX. Ltd. ICAR-DWR
MR ST BRI TR ST YT Mukherjee
Bio-efficacy and phyto-toxicity evaluation of
2,4-D sodium salt 80% WP against weed
complex in maize crop and its effect on
succeeding crop
6.4. B 3R WRUGIR B IRIOR b, Tfaeiierdr | SF. onwr Fifdar | vHemsisRy — AETUIIR— 2022-25 96.75
3R WMEHAEN S &Mdl IR §¢ §¢ HEF | DrShobha TSR SISTYIR,
SSRGS, AT ATIHI B FHIG BT HodidhT Sondhia NICRA-ICAR SIERINSIS
Evaluation of impact of elevated CO, and HIRATESIY,
temperature on crop and weed interaction, AR
dynamics and herbicide bioefficacy SIS TR,
B
e (1
ICAR-DWR,
ICAR-CRIDA,
ICAR-IIHR,
PJTSAU
(Hyderabad),
UAS (Bengluru)
65 T8 P HHA H ADM-05001-H-1-A (J | S ok d. 39 | TSwwAy gfeam SEHTBIR— 2012-23 11.89
HIfFge BfdNIgE) B WRUdaR =0T & | Dr. R.P. Dubey ursae fafics SISFUKIN
o i oiR 18 & 918 & Ao R gHHT ADAMA India ICAR-DWR
TH1q Pvt. Ltd.
Evaluation of ADM.05001.H.1.A (New
combination herbicide) against weed
complex in wheat crop and its effect on
succeeding crop
o1 :
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RIS g faca wiwor | wewrl sigE | srafy qoic
Project SEGEIEED] o) e Period | Budget
Principal Funding agency | Collaborating  Lakh)
investigator institution
66 IR-Hwel &3 H Mgy ddEs Biere | Sf ok W g9 | SifUsa guiRieH RIERIEI 2012-23 6.65
WIFAC SBTARTSS 22.4% + IMARIFARTD | Dr. R.P. Dubey (Efeam) . for. TISTYITR
1.99% EW + RiAfSias Toic &1 Jedia Tropical ICAR-DWR
Evaluation of premix herbicide formulation Agrosystem (India)
paraquat dichloride 22.4 % + oxyfluorfen 1.99 Pvt. Ltd.
% EW + Synergic agent in non-cropped area
67 g TR SHUITE—1120 B! SIg—JHEaSHIRGT R | Sf. oo gar | gdwa fafics, ATSRTRIR— 2020-22 12.45
Gre—fIuThaT Jedid ey UPL Itd. SISESEIN
Bio-efficacy and phyto-toxicity evaluation of Dr. V.K. ICAR-DWR
GPH 1120 on wheat Chaudhary
68 g W AT 5.1: S & U GHawor @l | . faww gar | Risier gfear o fon. MR- 2021-23 11.90
SIT—FHTaRTRAT iR WieT — fIuTchar Jedtdn e Syngenta India Pvt. SISFUKIN
Bio-efficacy and phyto-toxicity evaluation of Dr. V.K. Ltd. ICAR-DWR
new formulation of Pinoxaden 5.1% EC on | Chaudhary
wheat
6.1 uxfdrd oY yomell @ oy UsIgd WRUG@R 6.  Development of integrated weed management

Yo db-1dl &l fadra
6.1.1 o9 IMEMRT B UOTTell TR WRUYAAR B

ferefierdar, oo Saaredar 3R g & w@eey
9= A& Y gorrell &1 9919

1§ (2021—22)

I & H gL gs//r&/?fq/r// feforeRar
V—/"'g'ﬂoi\'i SIS SFIeT,  BISHIIT  lofErst

FHIqIcgereT SdI~Te], HTIaISTH Tod, 17:73‘?7‘/%?7 fafr,
SIS STHIPT, HICiTH AISHH, FITH ST 3
ECRCREINCICREDRI

TR Hel AT fafddl (CT-CT-CT and ZTR-ZTR-
ZTR) #H, WRUAIR & 3R SIa¥R (HHTT: 62.5 T /A2
3R 31.1 U /?) ZTR-ZTR-ZTR § HF &, GRUTHI®T,
S99 VAT USHT B ol H 18.6% JNUd WRUTAR
T qeTaT Td 32.29% 3P WRUGAR 0T Fadhid
T 8¢ | CT-CT-CT ¥ Ieadq TRUTAR 87cd 3iR SIa9R
(sHHeT: 76.8 T /1?2 3R 458 UTH /H12) g1 favam 4T |
ZTR-ZTR-ZTR YOl & T80 HH BRUTAR G| - B
URUMAEIHY Ied ST 3R YA BT IUST (SHH: 4.00 AR
6.27 <1 /8) W gs (arferat 6.1) |

AR ERUAAR Y& ggfadl #H, defSHreia +
HCHGRR (60+4 TTH / TICAR) & TANT & 91§ WRUAAR
P 9191 BT Pels § T HY WRIGIR T 3R SIgIR
(I 1.3 T /W2 3R 0.3 UH/H?) & A1 EWRUAAR
T & IR H 9949 TRUGAR fAGF0T Geram ud
ERUTIR WIgMR & Gae H 99.8% WRUAAR  f=g=or
JADBID U< B3TT | SHS 18 UATRT WGUS Bl JolT §
FANSATHT + HCHRRIA (60+4 U /TICIR) 3R
AR+ JMRATSITRRA (12424 T /TR
R TRT | ITIAdH ERUYGAR Hedl (AT 238.3 AT /12

)
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techniques for conservation agriculture system

6.1.1 Effect of conservation agriculture system on weed
dynamics, crop productivity and soil health on rice

based cropping system
Wheat (2021-22)

Study area comprised of Avena ludoviciana, Digitaria
sanguinalis, Cynodon dactylon, Medicago polymorpha,
Convolvulus arvensis, Chenopodium album, Physalis minima,
Lathyrus aphaca, Solanum nigrum, Sonchus oleraceus, etc.

Among the crop establishment methods (CT-CT-CT
and ZTR-ZTR-ZTR), weed density and biomass were lower
in ZTR-ZTR-ZTR (62.5 no./m*and 31.1 g/m’, respectively),
this resulted in 18.6% higher WCE with respect to weed
density and 32.2% higher WCI with respect to weed biomass
over CT-CT-CT. The highest weed density and biomass was
obtained with CT-CT-CT (76.8 no./m’ and 45.8 g/m’,
respectively). Lower weed values under ZTR-ZTR-ZTR
system enhanced the crop growth and yield attributing
parameters, resulted in higher grain and straw yield (4.00
and 6.27 t/ha, respectively) (Table 6.1).

Among weed management practices, an application of
clodinafop+metsulfuron (60+4 g/ha) followed by weed
seed harvest has the lowest weed density and biomass (1.3
no./m’*and 0.3 g/m’, respectively) with 99.4% higher WCE
with respect to weed density and 99.8% higher WCI with
respect to weed biomass followed by clodinafop+
metsulfuron (60+4 g/ha) and mesosulfuron+iodosulfuron
(12+2.4 g/ha) than the control. The highest weed values
were measured in weedy check (238.3 no./m’ and 139.5
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3R 1395 T /M%) BT SGUAIRT WUS F AIGT AT | I
ERUTAR [FRIF0T GeTdT IR WRUTAR FrRI=or WI—CE Ed
A PH ERUJAR Al B BRI FASATHIT+
HCHIRR (60+4 I /TacIR) & 18 BT | RIS H
| IAH ST T AT (BT 4.41 AR 590 T/ B) DI
IUST T B, Sl AR+ SATSIIGRRIA (12+2.4
T / aeIR) & FAGed ol | BTelifh, HaRI HH IS AT
Td IUST (FHHL: 2,50 R 5.20 ST/ B) B AJIATRT W08
@ AT qof {3 |

I (2021—22)

I & H g g@'ﬁ%ﬁw BN ST,
fSforeRar d=gafored, wrgie Sacigenr, AfSHI
gict 11T, aﬂ?ﬁ@aw Sdf~re,  AIGITSTH  Uodd,
BISIforT AfFE] STV 3BIdhT e SR,
HISHY YIC S, 3MfE WRUTAR Uy Y |

T e I fafeif (CT-CT-CT Ud ZTR-ZTR-
ZTR) ¥, ZTR-ZTR-ZTR ¥ WRUGAR E-d 3R TR
(T 95.9 T /2 3R 505 UM /H?) CT-CT-CT &
T H ¥ IR T, $HD URVITHERY WRUTAR O &
T H 5.7% 3MfIH WRUAAR AT G871 Ud SIg9R &
FEE W 14.12% AfHH BRUTAR FRIFT Gadbieh CT-CT-
CT &I =l § Tl 717 | S WRUGAR Eed 31R
SIgMR CT-CT-CT (991 1017 /¥ 3R 588
M /H12) & A1 U fBAT AT | ZTR-ZTR-ZTR UOTTell &
TEd H¥ WRUTAR el =1 Ul & AIG S| Pl GGRT, olfche]
RATYAT & YRUTHRERHY CT-CT-CT UUTTell & d8d Sed diol
3R YalTel &1 IUST HHT: 1.83 3MR 3.59 T/ FacAR Ul
s (arferdr 6.1) |

TR WERUAIR §e Ugfadl #, iuerRd @vs @
g # USiHenfoT+SHoiemIRR 1000 I/ BHEIR B
q1e 30 o7 91¢ g1 9 f*R18 9 a9 wRudaR g9 3iR
SIIR (FHST: 23.3 T /HR2 3R 7.9 UM /HR) & A1
ERUTIR B & T | a9 31 WRUdaR =0T
AT (90.6%) T SITHR & T H Had 31 WRUTIR
30T Edie  (952%) URT AT SEd  UwEd
USHenfe 678 UL/T. @ G CIMMSIE  20.16
UM /BIIR S AHAD TANT F U g1 | SeadH
WRUTAR T Pl FFUAIRT WU (SHH: 249.5 T /P2
3R 164.2 TTH /¥M?) # AT AT | B—dwqﬂ—mﬁm;m
eI 3R TRUAIR FEA0 GAHiS & T1eT HH TRUTIR
qA1 1 UL + SHOIITIRR 1000 UM / aeIR B
915 30 3T 918 1T | RIS & 12T 39 WRUAAR aerd
TITRHl BT AT H SeeRa-1d WY H IfAHTH T Bl Iua
(2.34 T / TICIR) U 88 | BIAIh, FIH HH IUST ATDI
AR YT Pl JAJUATRA WS (HH 0.24 Td 0.85

T/ TaedR) | g0l fhar 3T |
T (2022)
I &F H U Rl B ERUAAR STH— §GHIT

)
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g/m’, respectively). Lower weed values with higher WCE
and WCI led to obtaining significantly higher grain and
straw yield with clodinafop+metsulfuron (60+4 g/ha) fb
HW (4.41 and 5.90 t/ha, respectively) which was close to
mesosulfuron+iodosulfuron (12+2.4 g/ha). However, the
lowest yield attributes and yield was recorded with the
weedy check (2.50and 5.20 t/ ha, respectively).

Chickpea (2021-22)

Study area comprised of Avena ludoviciana, phalaris
minor, Digitaria sanguinalis, Cynodon dactylon, Medicago
polymorpha, Convolvulus arvensis, Chenopodium album,
Physalis minima, Lathyrus aphaca, Sonchus oleracesus, Cyperus

rotundus, etc.

Among the crop establishment methods (CT-CT-CT
and ZTR-ZTR-ZTR), weed density and biomass were lower
in ZTR-ZTR-ZTR (95.9 no./m’ and 50.5 g/m’, respectively),
this resulted in 5.7% higher WCE with respect to weed
density and 14.12% higher WCI with respect to weed
biomass over CT-CT-CT. The highest weed density and
biomass was obtained with CT-CT-CT (101.7 no./m’ and
58.8 g/m’, respectively). Lower weed values under ZTR-
ZTR-ZTR system enhanced the yield attributing
parameters, but plant population was comparatively lesser
because of poor establishment resulted in higher seed and
straw yield under CT-CT-CT system 1.83 and 3.59 t/ha,
respectively) (Table 6.1).

Among weed management practices, an application of
pendimethalin+imazethapyr 1.00 kg/ha fb HW at 30 DAS
has the lowest weed density and biomass (23.3 no./m’ and
7.9 g/m’, respectively) with 90.6% higher WCE with respect
to weed density and 95.2% higher WCI with respect to weed
biomass followed by pendimethalin 678 g/ha fb
topramezone 20.16 g/ha than the control. The highest weed
values were measured in weedy check (249.5 no./m’ and
164.2 g/m’, respectively). Lower weed values with higher
WCE and WCI led to obtaining significantly higher seed
yield with pendimethalin+imazethapyr 1.00 kg/ha fb HW
at 30 DAS (2.34 t/ha) but was comparative to other weed
management practices. However, the lowest yield attributes
and yield was recorded with the weedy check (0.24 and 0.85
t/ha, respectively).

Greengram (2022)

The study area comprised of grassy weeds like Eleucine
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5"7%377 SIS T gfgof‘dﬁ PTG DI, STEIST
NCIFlaRT], WISISIT Saergalr, ISforeRar ??Wgﬁﬁrﬁ'
AT TN B D CRUTAR S— Plalegoryd a1~
SRR [ARfSW SR AT Hod BT dddl FIGHT ICSH
aTe] WRUTAR SURT o |

TR e oA Ay (cT-cT-CT 3R ZTR-ZTR-
ZIR) @ §19 ZTR-ZTR-ZTR H WRUYGAR T 3R SITIR
(EFFI'ST 51.9 T /H? 3R 28.0 qu/ﬁrz) HH TU Y,
IRUTRGHH T | AHEd WRUAAR 07 gear |

1.8% Ud SIgUR ¥ FRIET WRUGIR FRIF0 Gadbia |
188% @1 G CT-CT-CT &1 T # <! s | I=aaH
TRATIR B 3R IR CT-CT-CT (SHHT: 52.8 7 /2
3R 34.5 U9 /¥?) H 9T AT | ZTR-ZTR-ZTR YOl &
T8d BH TRUGIR Al - B gl 3R IUST Bl T8
Il AUES] B AT BRI H Aeg B, ™D
IRUTAESY 37d 4197 iR S8a1  SUST (A 1.04 3R
265 T/ BICIR) U s | Said, I8 <@l AT b g
—Z—HIT YTl T T H T—aT—HIT HH HoTetl |
TE P IUS JANHB WU A 3¥e off, oifdT g
—Z—HIT YOIl H S3dl (8TeH) BT U A &l Bl T
(@rfer®1 6.1) |

TR WRUAIR Udud ggfadl # uSmenfers 678
Y /BFSIR & 915 37Ts & 30 a7 918 814 | FR1g v
J WRUAIR T UG SqHR (H: 7.1 797 /92 3R 1.7
U9 /0?) e BH U7 T GRUMARADY WRITAR
g & e AJUATRT WIS B ol H H 9520 2AfAd
ERUAAR R GeTdT Ud SIg9R & e H 98.4% 31fdd
ERUGAR 30T ga@ie U T | g9a 91
USifRernfe 678 UM /BdedX @ 916 SHOIITIRIR 100
U /TICIR S ITHMG IR H @ | ITaaH
WRYTIR Hod! BT IR WIS (HAT: 147.0 =97 /
3R 1033 UM ,/H?) F AHOT AT HRABTH TRUGAR
FRIFOT Gl Ud WRUGAR RF0T gEdie iR HH
ERUAAR Jedl & HROT USHAT 678 UTH /TIIR B
q1e BT ¥ 7RIS # a9 31fdd g B SUST (1.30 € /B)
o< gs, oAb Sdih Wed AfNd oA DI IUS
(3.01 TH /BaedR) USHAIT 678 UM /BICIR & d1
SHOTMUIRR 100 UTH/TdeIR & WRIGARATI I8
(@IS AeHA) S fh dSenfer 678 UTH / TACIR B
qe BT I RIS & PG AT | BTAifdh, T HH SIS
faRIvamall 3R UG Bl FUATRT oS (HAM: 0.32 3R
1.28 T /BaCIR) H ol fhaT 7T |

o1 (2022)

g9 & Wd H I g G d ERUAAR old—
SHISTIFAIT Bl  SISHaT ot [SforeRar
WIgIerg, ¥ 3187, AS! Uil el & WRUTAR SiRi—
3R HIAT B BT b AIH WRUTAR WISH SRNIT SR
R | 995 Bad 9T faftat § zTR-ZTR-ZTR § F9d

)
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indica, Dicanthium annulatum, Echinochloa colona, Dinebra
retroflexa, Cynodon dactylon, Digitaria sanguinalis, BLWs like
Convolvulus arvensis, Alternanthera sessilis, Phyllanthus niruri,
Physalis minima, Amarenthus viridis and Cyperus rotundus was

only sedge present.

Among the crop establishment methods (CT-CT-CT
and ZTR-ZTR-ZTR), weed density and biomass were lower
in ZTR-ZTR-ZTR (51.9 no./m” and 28.0 g/m’, respectively),
this resulted in hardly reduction of 1.8% of WCE with
respect to weed density and 18.8% higher WCI with respect
to weed biomass over CT-CT-CT. The highest weed density
and biomass was obtained with CT-CT-CT (52.8 no./m” and
345 g/m’, respectively). Lower weed values under ZTR-
ZTR-ZTR system helped in synthesizing more of crop
growth and yield attributing parameters, resulted in higher
seed and haulm yield (1.04 and 2.65 t/ha, respectively).
However, it was noticed that seed yield of greengram under
rice-chickpea-greengram was comparatively more than
rice-wheat-greengram system, but haulm yield was more

withrice-wheat-greengram system (Table 6.1).

Among weed management practices, an application of
pendimethalin 678 g/ha followed by hand weeding at 30
DAS has the lowest weed density and biomass (7.1 no./m’
and 1.7 g/m’ respectively) with 95.2% higher WCE with
respect to weed density and 98.4% higher WCI with respect
to weed biomass followed by pendimethalin 678 g/ha fb
imazethapyr 100 g/ha than the control. The highest weed
values were measured in weedy check (147.0 no./m’ and
103.3 g/m’, respectively). Lower weed values with higher
WCE and WCI led to obtaining significantly higher seed
yield with pendimethalin 678 g/ha fb HW (1.30 t/ha) while
haulm yield was obtained highest with herbicide rotation of
pendimethalin 678 g/ha fb imazethapyr 100 g/ha (3.01
t/ha) which was close to pendimethalin 678 g/ha fb HW
(2.76 t/ha). However, the lowest yield attributes and yield
was recorded with the weedy check (0.32 and 1.28 t/ha,
respectively).

Rice (2022)

The rice field comprised with major grasses like
Echinochloa colona, Dinebra retroflexa, Digitaria sanguinalis,
Eleucine indica, broadleaved weeds like Alternanthera sessilis,
Physalis minima, Phyllanthus urinaria and Cyperus iria was
only sedge present. Among the crop establishment methods
the highest weed density and biomass were recorded with

DWR
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3MfIH WRUTIR T-cd 3R SIgWR (HHT: 106.8 T/ HI2
3R 69.8 T /#12) &ol faT T | STafdh gcd & wae o
5.8% WERUAIR fRIFV G iR WRUTIR SIg9R & H&el
H 15.8% WRUTAR [IRIF0T S&TqT ADBID & AT TId HH
TRATIR T-cd 3R SIIHR (¥ 100.6 77T /W12 3R 58.7
IM /M?) CT-CT-CT H &l fhar M| &9 WRUdIR

ZTR-ZTR-ZTR (106.8 no./m” and 69.8 g/m’, respectively),
whereas the lowest weed density and biomass was recorded
with CT-CT-CT (100.6 no./m’ and 58.7 g/m’, respectively)
with 5.8% WCE with respect to density and 15.8% WCI with
respect to weed biomass. Lower weed parameters with
higher WCE helped in harvesting higher grain and straw

AIIGS! Td Iod WRUTIR fF3T G&fdl F CT-CT-CT H  yield in CT-CT-CT (169 and 3.21 t/ha, respectively). The
SIEEE I ESUSESES (e 1.69 Sﬁ? 3.21 lowest grain and straw yield was recorded in ZTR-ZTR-
e/ RIEW) DI DTS H AE B | ZIRZIRZIRH AT BH 7.

3TITST SR YT &) SUST ot &l 7T |

A WRUAIR Teed vl & 419, 9a &F
ERUTIR T iR SIaR & A1 Soadq  ERUAAR
A qErar IR WRUGAR RIS gadidh (L 38.0
/W2, 134 UMW /W2 SR 834 AR 922%,) TdHIGd
TRUAAR  Jage (ICTdeR + URRIGIIGRIRA 615
YW /BaeIR B 918 fIrsidd AIfSTH 25 U / BdIR
% 915 BT | FFR18) # U o a1 | 39a 91 emehren
e (IR uRad=) #§ W@ | STaaH WRUJIR g-cd
MR TRUTIR SIIR (HH: 225.1 /|2 3R 1634
T/ ¥12) JAFUEIRT WS B A1 Tol BT AT | Yabidhd
ERUTAR g H  I2a TSl 31X YaATel Iuol (HHL: 2.90
3R 563 TT/BICIR) Tol fhar T, Safh
HUS P AT I HH SUST Gof BF T (dATfeTd1 6.1) |

Among weed management practices, the lowest weed
density and biomass with highest WCE and WCI were
obtained in integrated weed management

(pretilachlor+pyrazosulfuron at 615 g/ha fb bispyribac
sodium 25 g/ha fb HW) (38.0no./m’, 13.4 g/m”and 83.1 and
92.2%, respectively) followed by herbicide rotation. The

highest weed density and weed biomass was recorded with
weedy check (225.1 no./m’ and 163.4 g/m’, respectively).

The higher grain and straw yield was recorded with
integrated weed management (2.90 and 5.63 t/ha,
respectively), whereas the lowest yield was recorded with
weedy check (Table 6.1).

AIferaT 6.1 819 — IS/ T &1 HHA 0Tl TR S, STel SHTGDHAT, AR Ud Soll SHTGDhdT BT Bl LI
fAferRIT 3R WRUTAR T HerTail &1 JTa

Table6.1. Effect of crop establishment methods and weed management practices on system productivity, water
productivity, profitability and energy productivity in rice-wheat/ chickpea-greengram cropping system
Treatment REY, SIWP SWP NR B:C NE ER EP
t/ha (kg/ha/mm) | (kg/ha/mm) | (L/ha) (LMJ/ha) (kg/M]J)
Crop establishment methods (C)
CT (R)-CT (W)-CT (G) 8.17 11.7 41 1.13 214 1.80 4.82 0.17
ZTR (R)-ZTR (W)-ZTR (G) 8.94 17.9 5.0 141 262 2.02 5.75 021
CT (R)-CT (C)-CT (G) 9.69 18.6 54 133 226 1.42 3.77 0.21
ZTR (R)-ZTR (C)-ZIR (G) 9.86 247 5.9 148 2.56 153 430 0.23
LSD (P=0.05) 0.55 1.06 0.31 0.11 0.11 0.06 0.13 0.01
Weed management practices (W)
W1 2.83 5.6 1.6 -0.02 0.99 0.53 212 0.07
W2 9.60 19.1 53 1.43 2.54 1.69 4.64 0.21
W3 12.69 25.2 7.0 2.07 3.08 2.42 6.32 0.29
W4 11.54 229 6.4 1.87 2.96 2.12 5.56 0.25
LSD (P=0.05) 0.49 0.93 0.27 0.12 0.12 0.12 0.27 0.01
CxW 0.97 1.86 0.53 0.23 0.25 0.24 0.54 0.02
6.1.2 H&l SMIRd Bdd YoiTell U¥ WRUAAIR &I 6.1.2 Effect of conservation agriculture system on weed

dynamics, crop productivity and soil health on
maize based cropping system

fasflierdr, vaa Sdicdar dX fAH &
XAy UR G HI yorrefl &1 ywre

Mg (2021—22)
NI & H VI JSIANTITTT, SISHIEIH TcicH,

[SFoeRar  d=grferd, SIS+ NQIFdd,  HISHII
GichHIsl  BIdiegerd ST, HIH SN,

Wheat (2021-22)

The study area comprised of Awvena Iludoviciana,

Dicanthium annulatum, Digitaria sanguinalis, Dinebra
retroflexa, Medicago polymorpha, Convolvulus arvensis, Sonchus
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TR Bad IO fafy (er-crer 8IR ZTR-ZTR-
ZIR) H ¥, ZIR-ZIR-ZTR # WRUGIR T-d 3R SIavR
(¥ 68.9 T /H? @R 380 UM /HI?) CI-CT-CT Pl
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STMR & Fag 7 19.1% 1S TRUTIR R JaAdic
ol ) T | STEdH WRUYAIR g9cd 3R ST TR (SHer:
76.3 T /H1? 3R 47.0 UM /?) CT-CT-CT # o fHar
AT | HH WRUAIR HSA1 7 ZTR-ZTR-ZTR FOTell & T8
A B Ifg IR SUS Bl GG Tl AUGS! DI TG,
RTae aRUIRGSY Afdd I gd Y Bl ISl (HHT:
4.16 3R 6.53 T /) U< g% (ATFTPT 6.2) |

IR ERUGIR Uded ggfadl # Felfeameia +
ACHGHIRA (60+4 U /BaCAR) & 915 &1 o FRig o
<ITH ERITAR T IR STaR (AL 0.7 1 / Hi? 3R
0.1 UM /H1?) T far a7 | 3EH  JgUEIRT Wve &
T | TRUGAR B9 T H 99.7% TP TWRUTAR
FRIZIOT T&TaT U9 WRUYQAR SIav R & 6T | 99.9% 31frd
TRUGAR  FRIFT gadid &6l & Tg| 3Ad 919
FANSATHBIY + HSASHIRIA  (60+4 ITH /BICIR)
SRR + TSGR (12424 TM /TFeAR) H
URIT AT | SddH WRUGAR {dl Pl IUAR @S
(¥ 260.3 T /M2 3R 156.7 UTH /H?) § UrIT AT
WWWEWWWWW
% S HH EWRUJAR Al & HRU FANSATDIY
+HCHSHIRI (60+4 UTH /TIFCAR) & IS 81T W FR15 H
I IF S Td Y (471 3R 6.82 TH /TICAR) D
IOG YT Bs, Sl JFANSATHIY + HSHARRA (60+4
YT / BFR) 3R AGTHERRIA + IMASerRA (12+
24 UM /TR & axER | SEfh, qa9 HF SUS
faQryarelt 3R SUST (HHET: 2.20 3MR 5.21 T4 / TIEIR) Bl
ARG @Us ¥ ol febam 10T |

9T (2021—22)

NI &3 H U JSIANITT, SISHITH UFele,

ASHEIT  GIcAEIE,  Bldlcgerd AT, WIE

SNRITYT, $9RT S, H-ISTT Voad, ZIghilorad
)., arfe WRudaR SuRerd o |

TR Be oAt fafdal (cr-cr-cr 3R ZTR-ZTR-
ZTR) ¥, WROTIR 9 3R SR ZTR-ZTR-ZTR 3R CT-
cr-cT Rived & die o a1 | Belifd, o @
TR ZTR YOS (79.7 79T /H1?) H CT HOTell BT Jerem
1.6% PH WRUYAAR 3R 7.3% HH SIIIR (41.2 T /H12)
UMIT AT | ZIR-ZTR-ZIR WOl & T8d ®H TRUTIR
Al 7 IS B AYGS] H gfeg DI, ol HH e R
P PR UM P AERI JANHG W A P ol
RO/ CT-CT-CT UoTTell H 3if¥fddd T« 3R
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oleracesus, Lathyrus aphaca, Rumex dentatus, Physalis minima,
Chenopodium album, etc.

Among the crop establishment methods (CT-CT-CT
and ZTR-ZTR-ZTR), weed density and biomass were lower
in ZTR-ZTR-ZTR (68.9 no./m”and 38.0 g/m’, respectively),
this resulted in 9.6% higher WCE with respect to weed
density and 19.1% and higher WCI with respect to weed
biomass over CT-CT-CT. The highest weed density and
biomass was obtained with CT-CT-CT (76.3 no./m”and 47.0
g/m’, respectively). Lower weed values under ZTR-ZTR-
ZTR system enhanced the crop growth and yield attributing
parameters, resulted in higher grain and straw yield (4.16
and 6.53 t/ha, respectively) (Table 6.2).

Among weed management practices, an application of
clodinafop+metsulfuron (60+4 g/ha) followed by HW has
the lowest weed density and biomass (0.7no./m” and 0.1
g/m’, respectively) with 99.7% higher WCE with respect to
weed density and 99.9% higher WCI with respect to weed
biomass followed by clodinafop + metsulfuron (60+4 g/ha)
and mesosulfuron + iodosulfuron (12+2.4 g/ha) than the
control. The highest weed values were measured in weedy
check (260.3 no./m* and 156.7 g/m’, respectively). Lower
weed values with higher WCE and WCI led to obtaining
significantly higher grain and straw yield with
clodinafop+metsulfuron (60+4 g/ha) fb HW (4.71 and 6.82
t/ha, respectively) which was comparable to clodinafop +
metsulfuron (60+4 g/ha) and mesosulfuron + iodosulfuron
(12+2.4 g/ha). However, the lowest yield attributes and
yield was recorded with the weedy check (2.20 and 5.21
t/ha, respectively).

Chickpea (2021-22)

The study area comprised of Avena Iudoviciana,
Dicanthium annulatum, Medicago polymorpha, Convolvulus
arvensis, Sonchus oleracesus, Rumex dentatus, Chenopodium
album, Trifolium sp., etc.

Among the crop establishment methods (CT-CT-CT
and ZTR-ZTR-ZTR), weed density and biomass were
comparable between ZTR-ZTR-ZTR and CT-CT-CT system.
However, density wise ZTR system (79.7 no./m’) had 1.6%
marginally less weeds and 7.3% lower biomass (41.2 g/m’)
than CT system. Lower weed values under ZTR-ZTR-ZTR
system enhanced the yield attributing parameters, but plant
population was comparatively lesser because of poor
establishment, resulted in higher seed and haulm yield
under CT-CT-CT system (1.86 and 3.58 t/ha, respectively)
(Table 6.2).
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NCITARTT, SIS SFETSAI, @ﬁéﬁaﬂ @?gﬁﬁ‘ﬁ'
AT W B & WUTAR Sid—
37TV INT ??7‘@/7%/?7 BIgereRRT [y, BIgwford ﬁ?ﬁ/ﬁr
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Ve Sw 3N WRUTAR SURerT o |

TR BT AT fAfdit (CT-CT-CT 3R ZTR-ZTR-
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IRUMAEHY CT-CT-CT &I ol H WRUJIR gcd Ud
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24.3% 31Y® WRUGAR =0 gEadie ol &Y 1Y
STIAH ERUYAAR Tcd 3R SIg9R (HAST: 62.9 7T / HY2
3R 40.0 UTH /M?) CT-CT-CT & Tf Gof fhaT 7T | ZTR-
ZTR-ZTR FTell H ¥ TRUYGAR Jdl 7 AP HA gl
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# Agg 9, e aRvmRawy AfeHdH ST 3R $8a
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Among weed management practices, an application of
pendimethalin + imazethapyr 1.00 kg/ha fb HW at 30 DAS
has the lowest weed density and biomass (29.2no./m’ and
8.4 g/m’, respectively) with 85.0% higher WCE with respect
to weed density and 93.6% higher WCI with respect to weed
biomass followed by pendimethalin 678 g/ha fb
topramezone 20.16 g/ha (herbicide rotation) than the
control. The highest weed values were measured in weedy
check (249.5 no./m” and 164.2 g/m’, respectively). Lower
weed values with higher WCE and WCI led to obtaining
significantly higher seed yield with pendimethalin +
imazethapyr 1.00 kg/ha fb HW at 30 DAS (2.41 t/ha) but
was comparative to other weed management practices.
However, the lowest yield attributes and yield was recorded
with the weedy check (0.23 and 0.68 t/ ha, respectively).

Greengram (2022)

The study area comprised of grassy weeds like Eleucine
indica, Dicanthium annulatum, Echinochloa colona, Dinebra
retroflexa, Cynodon dactylon, Digitaria sanguinalis, BLWs like
Convolvulus arvensis, Alternanthera sessilis, Phyllanthus niruri,
Physalis minima, Amarenthus viridis and Cyperus rotundus

was only sedge present.

Among the crop establishment methods (CT-CT-CT
and ZTR-ZTR-ZTR), weed density and biomass were lower
in ZTR-ZTR-ZTR (56.6 no./m” and 30.3 g/ m’, respectively),
this resulted in reduction of 10.0% of WCE with respect to
weed density and 24.3% higher WCI with respect to weed
biomass over CT-CT-CT. The highest weed density and
biomass was obtained with CT-CT-CT (62.9 no./m”and 40.0
g/m’, respectively). Lower weed values under ZTR-ZTR-
ZTR system helped in synthesizing more of crop growth and
yield attributing parameters, resulted in higher seed and
haulm yield (0.91 and 2.26 t/ha, respectively). However, it
was noticed that seed yield of greengram under maize-
chickpea-greengram was comparatively more than maize-
wheat-greengram system, but haulm yield was more with

maize-wheat-greengram system (Table 6.2).

Among weed management practices, an application of
pendimethalin 678 g/ha followed by hand weeding at 30
DAS has the lowest weed density and biomass (7.1 no./m’
and 1.7 g/m’, respectively) with 95.2% higher WCE with
respect to weed density and 98.4% higher WCI with respect
to weed biomass followed by pendimethalin 678 g/ha fb
imazethapyr 100 g/ha than the control. The highest weed

values were measured in weedy check (147.0 no./m’ and
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STadH ERUAAR 9 3R WRUTIR SIgHR (HH:
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103.3 g/m’, respectively). Lower weed values with higher
WCE and WCI led to obtaining significantly higher seed
yield with pendimethalin 678 g/ha fb HW (1.11 t/ha) while
haulm yield was obtained highest with herbicide rotation of
pendimethalin 678 g/ha fb imazethapyr 100 g/ha (2.54
t/ha) which was close to pendimethalin 678 g/ha fb HW
(2.35 t/ha). However, the lowest yield attributes and yield
was recorded with the weedy check (0.31 and 1.16 t/ha,
respectively).

Maize (2022)

The maize field comprised with major grasses like
Echinochloa colona, Dinebra retroflexa, Digitaria sanguinalis,
Eleucine indica, Dichanthium annulatum, broadleaved weeds
Alternanthera sessilis, Oldenlandia corymbosa, Phyllanthus
urinaria, Ludwigia octavalis, Convolvulus arvensis, Trianthema
portulacastrum, Mecardonia procumbens; and Cyperus iria was

only sedge present.

Among the crop establishment methods, lower weed
density and biomass were noticed with ZTR-ZTR-ZTR (73.5
no./m’ and 37.8 g/m’, respectively) with 15.1% WCE and
6.3% WCI than the CT-CT-CT system. Lower weed
parameters with higher WCE helped in harvesting higher
grain and stover yield in ZTR-ZTR-ZTR (5.94 and 9.19 t/ ha,
respectively), these were 10 and 4%, respectively more than
CT-CT-CT system.

Among weed management practices, the lowest weed
density with highest WCE were obtained in herbicide
rotation (26.0 no./m’ and 86.7, respectively), whereas
biomass with highest WCI were obtained in integrated
weed management [(pendimethalin 500 + atrazine 500 g/ ha
fb HW) 8.0 g/m” and 92.8%, respectively], but both were

comparable to each other.

The highest weed density and weed biomass was
recorded with weedy check (194.5 no./m’ and 111.4 g/n’,
respectively). Lower weed values and better growth and
development of crop helped in synthesizing higher yield
attributes these resulted in higher grain and stover yield
with herbicide rotation (7.18 and 10.45 t/ha, respectively)
followed by IWM, whereas the lowest yields were recorded
with weedy check (Table 6.2).
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AIADT 6.2:  HHTI5 / IAT—HT B HHSA YOS TR U, STel SATG D], AHIGT Ud ol ScTadhdT T Hel RITI]

faforat 3R WRUYTIR U€e UIsif &7 9rd
Table6.2:

Effect of crop establishment methods and weed management practices on system productivity, water

productivity, profitability and energy productivity in maize-wheat/ chickpea-greengram cropping system

Treatment MEY, SIWP SWP NR B:C NE ER EP
t/ha (kg/ha/ | (kg/ha/m | (L/ha) (LMJ/ha) (kg/MJ)
mm) m)

Crop establishment methods (C)

CT (M)-CT (W)-CT (G) 11.9 9.3 6.3 1.92 3.00 3.16 9.10 031
ZTR (M)-ZTR (W)-ZTR (G) 132 102 7.8 2.26 352 350 11.00 0.38
CT (M)-CT (C)-CT (G) 133 10.3 7.8 2.03 2.9 2.69 7.64 0.34
ZTR (M)-ZTR (C)-ZTR (G) 142 11.0 8.9 2.8 337 291 8.95 0.40
LSD (P=0.05) 0.68 0.53 0.40 0.16 0.17 0.26 0.72 0.02
Weed management practices (W)

W1 5.1 4.0 3.0 0.46 1.58 147 5.01 0.14
W2 14.4 11.2 8.5 2.40 3.50 341 10.01 0.39
W3 16.5 12.8 9.7 2.80 3.87 3.65 10.74 0.45
W4 16.5 129 9.7 2.84 3.94 3.72 10.93 0.45
LSD (P=0.05) 0.53 0.41 0.32 0.12 0.13 0.19 0.53 0.02
CxW 1.06 0.83 0.63 0.24 0.26 ns ns 0.03

6.2 HUY<SI & Grd 3mhiel fOral # q9icd 6.2  Expansion of activities of Biotech KISAN Hub in

frari—sd @ fpardaral &1 R

[N 2021—22 & SR, feaml @ 98 e iR
IAEA BB & IR H SIFTHD BRI & foly 15 Yard
yceid (g # 8 iR AR # 7) mAIfTd fvw v | I ur
T {6 456 ST/ TaCIR SUS & AT g USTH WS
IATE AR H 16.5%BH! (7 W9 A 16T SR 31R 51 Bl
PH PRD) D AT (B B T BT AT H ST 21%
3P g Re 3MR 46% d8R AR: U J&TH B o |
S RE AR UG el H Bl & 31T 1 ol §
46% 31fA®H (1.35 T/ TICIAR) dI5T IUST Tof Bf TS, SAH
IATEA AN W1 15% HH g (o IROTHRIST 52%
31fr® g Re 3iiR 83% 31fdd an: TSl BT TS |
GRA% 2022 & SR, fHAHl BT T8 fHi 3R Iare
TPAID! & IR H SNwD R D (oY 15 U&d Uaed
(A # 8 3R & # 7) SmAfra fby Y | A #,
Uced # 1.6 <1 /IR I 151 SUS &9l B g Wil fh
Al & PRIRT Jerel # ST 50% AfSd off, Icara
T H 7% BT HH B URVIAERT 50% S Yg Res
3R 50% ¥ JBAR AT: FUTT &l DI T8 | A ARE, &I &
U3 @Sl H 5.4 T/ TICIR S Dl IUS Gof DI T
ST 6 3% &9 IATGA ANTd & A1 fham! a1 gerail 3
ST 749% 31D o 3R 74% Afed gg Red 3R 70%
3ffere T ST &I el o |

e g9 fasRId o & forg, WRI% 2022 & SR o
(ST3TR—81, TIMR—206, 3TSIR—64, THCII—1010, Tifdl AR
Fearf) iR WM (ITUE—2098,  SIUE—2069,
STTI—20116, OTUH—2034, 3R ARATTH—2001—4) W
UG e U B <HIE Tl | 91T U o | UIEToT 1 TS
fooeAl #, a9 @ wifd (525 T/ 2aedR) IR AEN &
STgH—2098 fhe (2.8 T /7aeAR) # HH HIT AR IT &
T & T AfF IUST gl BT T8 o, STy 39 89 &

seven aspirational districts in Madhya Pradesh

During Rabi 2021-22, 15 field demonstrations (8 in
wheat and 7 in lentil) were conducted to make the farmers
aware about new varieties and production technologies. It
was found that wheat demonstration plots recorded about
21% higher yield (4.56 t/ha) than farmers practices along
with 16.5% reduction in production cost (mainly by
reducing seed rate and engagement of labour) and provided
21% higher net return and 46% better B:C. Similarly, lentil
demonstration plots recorded 46% higher seed yield (1.35
t/ha) over farmers practices, it also reduced 15% production
cost resulting in 52% higher net return and 83% more B:C.
During Kharif 2022, 15 field demonstrations (8 in soybean
and 7 in rice) were conducted to make the farmers aware
about new varieties and production technologies. In
soybean, demonstration plots recorded seed yield of 1.6
t/ha, which was about 50% more than farmers practices,
with 7% reduction in production cost resulting in 50%
higher net return and 50% better B:C. Similarly, rice
demonstration plots recorded 5.4 t/ha grain yield, which
was about 74% more than farmer's practices, with 3% lesser
production cost and provided 74% higher net return and
70% higher B:C.

In order to develop seed hub, during Kharif 2022,
demonstration on rice (JR-206, IR-64, MTU-1010, Kranti &
sahbhagi) and soybean (JS-2098, JS-2069, JS20116, JS-2034 &
RVS-2001-4) were made at Damoh district of Madhya
Pradesh. Among the tested varieties, the higher yield was
recorded in Kranti of rice (5.25 t/ha) and JS-2098 variety of
soybean (2.8 t/ha) with lesser insect and disease attack,
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therefore considered good variety for the area. Total 22
training was imparted (15 at Damoh, 5 at Sehore and 2 at
Hoshangabad) in which altogether 1300 farmers have
participated and benefitted. For celebrating “Bharat ki
Azadi ka Amrit Mahotsav”, Directorate of Weed Research
also organized eight number of farmers webinar on
different aspect, under Biotech Kishan hub project, in which
more than 1250 farmers including researcher, students and
other stakeholders have actively participated.

6.3  Bio-efficacy and phyto-toxicity evaluation of 2,4-D
sodium salt80% WP against weed complex in maize
crop and its effect on succeeding crop (greengram)

Among the herbicide treatments, maximum maize
grain yield of 11.0 t/ha (Variety DKC 9081) was obtained
from the treatment 2,4-D sodium salt 80% WP (ADAMA)
1250 g/ha with the value of 87% weed control Index (WCI)
at45 days after sowing (DAS). It was closely followed by the
treatment 2,4-D sodium salt 80% WP (ADAMA) 1000 g/ha
with the values of grain yield 10.8 t/ha and WCI of 84%.
Whereas, the treatment comprising 2,4-D Sodium 80% WP

(Market standard)

108 =T/ 59 !.Gﬁ‘\f 140 r— 1000 g/ha registered
TRUAIRR IREEM ' m—rain yield {t/ha) ——WCI (%) at 45 0AS | sane 10.1 t/ha grain yield
JaHiH  84% & - : : " sooo g| with WCI of 75% at 45
AT TAT| Sidfd, E"’" 1000 E DAS. No residual
24— AIfeTq 80% 'fs.o- 5000 £l toxicity of the
! 50.00
Seeg Ul (ISR #Th) > 60 | 40.00 E trzétmenltssog/#}v—v?
1000 TTH /B 8 o sop g[ Sodium salt 80%
(ADAMA) at the doses
SUEAR ¥ 45 fF 91 2000
e 10,00 of 1000 and 1250 g/ha
W 101 A /TIEI 50 000 applied in maize was
AT UGl Eﬁ IR 24D 750 2,4-D10002,4-0 125024 D 1000 Atrazine 2HW  Untreated recorded on
- glha g gfh gfha 1000 g/ ha Control .
75% WRYAaR =7 (ADAMA) {Amr:!np [mnmi.qy (Market succeeding greengram
W aﬁ ﬁj—{” Standard] crop.

6.4 dIdTdRVT § ded HIHA SIs ATFATSS ¢ dTaH=
BT BOI—ERUAdIR faeqef vd At «f
Tt efierdr X yHg

vd-2021—22

T 2021—22 H 1 Uq D! URTaTel WRUTAR BHFHT
ST R IIAERYT H 96 8T Blad STs ass (eCO;:
550450 ppm) Td ATIHTT BT HHA—ERYTIR Afcaet 1a
AN B fHarieadr @& g9 &1 sregye fhar |

6.4  Impact of elevated CO, and temperature on crop

and weed interaction, dynamics and herbicide
bioefficacy

Rabi2021-22

A study on crop-weed interaction and herbicide
efficacy under elevated CO, (eCO, 550+50 ppm), was
conducted using wheat and its major weed Rumex dentatus
L. in Rabi 2021-22 under FACE facility. Results revealed that
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MSI # B! HH U18 TS | 98 BY HIa- S8 Jifawrgs |
BRGEIGA & BRI § AHRI ST o § B Urg
TS |

the efficacy of herbicide was delayed under elevated CO,. R.
dentatus growth and biomass traits positively responded to
eCO, (Figure 6.1). RWC (%) and MSI (%) were significantly
reduced at 0X under ambient and EC condition. The
degradation of carfentrazone was less under eCO, than
under ambient.

foa 6.1: THa Sered fAa iR IRIMN R 9¢ BU HIET SSATIRISS BT J91d

Fig. 6.1: Impact of elevated CO, on Rumes dentatus growth and biomass
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Kharif 2022

An experiment on the effect of elevated CO, (eCO,:
550150 ppm), elevated temperature (eTemp: ambient + 2°C)
and their combined effect on crop-weed interaction and
herbicide efficacy was conducted using rice and its major
weed Echinochloa colona (L.) Link in Kharif 2022 under OTC.
The efficacy of bispyribac sodium was significantly reduced
and the interference of E. colona severely impaired the
growth and the performance of rice under eCO,, eTemp and
in the combined effect of eCO, and eTemp in comparison to
ambient. Gaseous exchange parameters like rate of
photosynthesis, stomatal conductance and transpiration
were found to be altered in the presence of weed. It was
noticed that the rate of photosynthesis was reduced by
27.93%, 32.16% and 18.73% under eCO,, eTemp and in the
combination of eCO, + eTemp, respectively, compared to
ambient. Similarly, the transpiration rate declined by
65.22%, 24.31% and 47.19% under eCO,, eTemp and eCO, +
eTemp, respectively, compared to ambient.

The eCO, and the eTemp had a positive impact on E.
colona and growth and biomass of the E. colona were found to
be higher in eCO, and eTemp compared to ambient (Fig.
6.2). This decreased the rate of photosynthesis and altered
the gaseous exchange parameters. The present investigation
revealed that E. colona will become a major problematic
weed in the futuristic climate change scenario.
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Figure 6.2: Crop-weed interaction and herbicide efficacy under eCO, and eTemp
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6.5  Evaluation of ADM.05001.H.1.A (New combination
herbicide) against weed complex in wheat and its

effecton succeeding crop

A field trial was conducted to evaluate the bioefficacy
on weeds and phytoxicity of different doses of
pyroxasulfone 17.54% w/w + metribuzin 21.05% w/w SC
(ADM.05001. H.1.A) in wheat during Rabi, 2021-22 and its
residual effect on succeeding crop of greengram (Summer,
2022).

Among grassy weeds, Avena ludoviciana, Phalaris
mkinor, Paspaladium flavidum whereas, Medicago denticulata,
Lathyrus sativus, Vicia sativa, Physalis minima and Convolvulus
arvensis were the major broad-leaved weeds. The herbicide
combination even at 2X dose was not phytotoxic on the
wheat crop. The 1.25x dose of the combination herbicide was
very effective on controlling diverse weed flora and
producing higher yield of wheat. Similarly, application of
the different doses of the studied herbicide combination did
not cause any harmful residual effect on the growth and
yield of the succeeding greengram crop.

6.6  Evaluation of premix herbicide formulation
paraquat dichloride 22.4 % + oxyfluorfen 1.99 % EW

+ Synergic agent in non-cropped area

A field experiment was conducted during Kharif, 2022
to evaluate the efficacy of premix herbicide formulation
paraquat dichloride 22.4% + oxyfluorfen 1.99 % EW +
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Synergic agent in a non-cropped area. At 30 days after
herbicide application (DAA), among the evaluated
herbicide combinations, considerable reduction in total
weed population was observed under paraquat dichloride
22.4% + oxyfluorfen 1.99% EW and paraquat dichloride
22.4% + oxyfluorfen 1.99% EW + Synergic agent applied at
2500 ml/ha mainly due to reduction in population of
Dinebra retroflexa, Cyperus rotundus, Mollugo pentaphylla,
Physalis minima and others. The application of glyphosate
2500 ml/ha showed the best weed control at 30 DAA,
however, at 60 DAA the weed control under paraquat
dichloride 22.4% + oxyfluorfen 1.99% EW 2500 ml/ha was
almostequal to glyphosate 2500 ml/ ha.

6.7  Bio-efficacy and phyto-toxicity evaluation of GPH

1120 on wheat

During Rabi 2021-22, newly coded molecule GPH 1120
was evaluated in wheat along with other variables. It was
found that among various tested variables hand weeding at
20 and 40 days after sowing was superior over others. This
was followed by GPH 1120 at 675 and 421.87 g/ha.
However, wheat is a competitive crop resulted in grain yield
of 4.86 t/ha in twice hand weeding followed by GPH 1120 at
675 and 421.87 g/ha. The highest weed density and biomass
with lowest grain yield was recorded in weedy check plots.
The tested product at any of the doses have no adverse effect
onsequential greengram crop.

6.8  Bio-efficacy and phyto-toxicity evaluation of new

formulation of pinoxaden 5.1% EC on wheat

During Rabi 2021-22, new formulation of pinoxaden
5.1EC was evaluated in wheat along with other variables. It
was found that among various tested variables new
formulation of pinoxaden at 45 g/ha onwards provided
excellent control on Phalaris minor, Avenaludoviciana and
Polygonum monspelensis. Among weed control treatments
weedy check plots recorded higher weed density and dry
weight (35.3 no./ha and 22.3 g/ha respectively) at 28 DAA.
The herbicide was comparatively better than the existing
formulation still existing formulation also provides good
control on grassy weeds of wheat. Among herbicides,
pinoxaden 5.1% new formulation 125 g/ha provide higher
yield (4.58 t/ha) due to better control of weeds. It was at par
with new formulation @ 78.125 and 62.5 g/ha. However
lower yield was recorded in weedy check plots. The tested
product at any of the doses had no adverse effect on

sequential greengram crop.
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Transfer of Technology
7.1 fHar Ai9se SR HR Q4 (HTHYTN) 71  Kisan Mobile Advisory Services (KMAS)
GCRIRGEIEIN Menfre @) # 5= w4 fafdrat Information and communication technologies (ICTs)

3R TR BT SRS e T R o AR & ffT Tt involve all the methods and steps used in communicating
. . . g 2 and disseminating information using various means of
@1 SUIRT XD XTI PT ¥R AN bRl ! communication. The revolution in ICT has made access to

ST pifer PuDI fed 7 ST & ferg X the information easy and cost effective for the rural masses
P Ugd B A AR fFHrRl a9 A 21 feas including farming community. Kisan Mobile Advisory
BICIEN ATEHNI I (anHQQH) RIRCRSIE! CICIESRSER Services (KMAS) or Kisan Mobile Sandesh (KMS) is one among
(a%qq‘qq:[) SIS B 3 U H I Ueb VAT SUTT 8, o several methods of ICTs working successfully for
?ﬁ A T NI ST B TR gg elvre dll;!ﬁ 5 dis.semin?ltio.n of latest infmjmation related to agric.ultqre.
o 6 81 7 4 A s a1 eieiswnd o helinarmodelof communicaton

W e @ WW Hcd ag'ﬁﬁ QW W’_ communicatuion process }\,/iz. Sender, I\I/)[essage, Channel
BN g yreciehdt et 8 | g o ool %d Tl and Receiver. Directorate is also using this facility for
Bl SRR SUTET PNIDY SHDT SUINT dX Nal g | 39 sending weed management related information to the
AT Aidgd W H WRUGIR Yo & db-ildl IR registered farmers. This Kisan Mobile Sandesh contains real
NEIE I RIeT) Wc[%f NIBCANENG] ddljcgl?dd 9 onfae & o time agricultural information anFl cust(?mized knowledge
HET P 9EH B Weﬂﬁ fo it & OST ST & Tifp fear on \.Need mén.a{gement technologles which were delivered
eI ) R e b R s wanwarwa | e I R S o R e e e e
¥ 202? Eﬁ W TR, @ 3R e Fd & <RT U9 z C manage weeds. During the year 2022, such messages were
AT Ud 31 f2aeR®! BT §9 UPR & AABHRI Fa ¥l delivered to the registered farmers and other stake holders

ol 1Y (@rferadr 7.1) | (Table7.1).

arferdr 7.1: 99 2022 & SRE W TV A AEST A BT faaxo
Table 7.1: Details of the Kisan Mobile Sandesh delivered during 2022

. e feie

1| AREE H ERUTAR AT B AIfSuH URITAR®S + FAllSAIhY IR 12.08.2022
400 TRl / Udg &1 TART 20 A R &Y | WRUGAR M<eerd, STaerqR

2 | 99 @ B H TRUGAR HeE & for ferage™ + ageemia 900 el / udme 12.08.2022
B X ¥ 20 T W TN R | WRUGAR Qe Seegy

3 | Wt H WRUGAR wEEH B cHIfgdd 115 el + TgIfor 400 U/ Uds gaTs & 12.08.2022

15 9 20 o # 150 ofl. UM & O BR AUND BRIR TG Foich AT Bl Ferid]
A TN Y | WRUTIR eemerd, SiaergR

4 | 97 Ud I§E H TRUGAR AV TG SHGTATURR 400 el /U T WART 150 <. 12.08.2022
g F EeiR 20 o TR Sue BRR Ud Foich Aioid bl Gerhadl 3 & |
ERUAAR fA3ermerd, STaeyR

5 | 99 @ B H WRITIR FEeH ® oV fSquRRide Aif$ad 100 el /Tdhs & & | 12.08.2022
20 f&T R TANT &N | WRUGAR fRemerd, STaayR

KMAS # tofiemRor director.weed@icar.gov.in X Uch el AT fHT ST AHAT & O < & ) YD fRaure & fog ﬁ[w 2l

Registration to KMAS may be done by sending an e-mail to director.weed@icar.gov.in which s free for all interested stakeholders

of the country.
7.2 YD YHOT 7.2 Farmers'visit
yfafeg q@fy & eRME. Fevney 3 afRensi akd Directorate facilitated visits of large number of

El_é'f[ . 3 fa NP N — %)_ﬁ S & STRrETRTT @ farmers including farm women and agricultural officers of

) State Department of Agriculture during the year. During the
e | Y kol St Qe Y B | gH b AR visit, farmers and agricultural officers were informed about

BT Tq ﬁﬁ AfBTIRAT BT FSemera & v ¥ dN'ﬂcm the technologies adopted and displayed at the farm of the
S qdrell dpeldl b IR H [T BT TAT| S8 Directorate. They interacted with the scientists during their
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visit to the various experimental and demonstration fields
and gathered the knowledge about different weed
problems, and their management options in their regions.
At the end of the visits, interactive sessions with the
scientific staff of the Directorate were also organized. They
were also taken to the Technology Park of the Directorate
during their visit. They were also provided with the suitable
recommendations on location-specific weed problems.
Farmers from the adopted villages under different
programmes such as Farmers FIRST Programme (FFP),
Scheduled Caste Sub Plan (SCSP) and Mera Gaon Mera
Gaurav Programme (MGMG) were also invited to the
Directorate in different programmes to show the
demonstrations on advanced weed management
technologies at Directorate's farm. Details about the
farmers'visitare givenin Table 7.2.

arfersT 7.2: a¥ 2022 & IR FQEnerd # MU By Af&wRal / feamHr &1 fdaxor

Table 7.2: Details of Agricultural Officials/farmers visited the Directorate during 2022

e Py Af¥HIRAT / foar o) s
District Number of Agricultural Officials/ farmers

HIE (A.H.) Damoh (M.P.) 58

PeAl (AY.) Katni (M.P.) 9

qIIT™Ie (A.8.) Balaghat (M.P) 15

gAY (H.4.) Jabalpur (M.P.) 210

U~ (4. 9.) Panna (M.P.) 26

{1 (A.9.) Satna (M.P.) 40

f$S (@.3.) Dindori (M.P.) 30

TRIEYR (A.9.) Narsinghpur (M.P.) 35

S TeR, Meemed 1 £ kM Bieel, AR (70

BE), Ta-HE AS5H P, STAYR (71 BHE), HSI o
JaRAET, 3R (68 BT) iR AT gariad fawafdermery,
SEAYR (76 BTF) & FD BEI & AT SR HRIDH
3R Tferor @1 Glaem W wa B | BE B Il
U, BISCRARSURM Je, 48 DHCRAT, SHe &l
THIHHIRET JfAe, FACE GfdeT, OTC H&, ol &g 3R
fAeemer & warrRnersi § o SRr W] srEl @
Fermera # faf=1 Sucrer S=1a giaemsil ok @RUdar
e ugfort R oR fcemer § e far i ve 2,
@ IR H BN & TS |

Similarly, Directorate also facilitated the study tour
programme and training of undergraduate students of Sri
Ram College, Jabalpur (70 students), Government Science
College, Jabalpur (71 students), Medi Caps University,
Indore (68 students) and Rani Durgavati Vishwavidyalaya,
Jabalpur (76 students). The students were taken to the
Technology Park, phytoremediation unit, weed cafeteria,
research fields, vermicomposting unit, FACE facility, OTC
chambers, Information Centre and laboratories of the
Directorate. The students were briefed about the advanced
facilities available at Directorate and different weed
management practices on which research is being carried
outat the Directorate.

ICAR DWR

£
‘W 105 E {



ICAR

ART AT AT MR BRI HH

fQeITer 3 HHATRAT &l Aeg | foam! @ wdi o
TR TG W ARG BRIGA THAargdd Ial & 2| 39
HrIHH P degd I TR @1 ured ik a= ) &= &
g Tial § WS 2022 TH AHAAYddD AT [T 1T
IR S\ U¥ETq &1 Y &5 TR 3R RIERT & TNw
2022 | AT AT € | $9 BRIHA BT I TRYTIR Fae
TH-ITHAT, STHBIRAT BT TAR HIAT 3R WRATIR F&er
R AT B FAE UG A1 8 | (e & dab-ia!
T% S AT MR R 9wrE & ve [i¥ed faq gafag
& BT SRT BT & | dei=d aafa Tial & feasr &
HUP H & © 3R I8 qH-11a] 37 31 HefId ugggell W)
STFBR) UET™ BRA 8 | 39 BRIHH & Add a9 & SR
b AT AT BT T8 S Ve, 2021—22, U,
2022 3R @B, 2022 & SRHE A= HAd H we
Y e WeRH BrispH, fdvd aere faqw; fazq gear
feqw; feam o enfe 99 = ™l R fram

TIST BT SIS, greffaa4 SRR ddl A<g iR W
R I & dEd I TSl &1 s | g9
SRIGH! § B, STAUIHRRT IR 59 & By AT
P ABIRAT = AT forar | 39 &30 & foa1 & ey
# emafvra faf= srismal o dvd feae | W Ter,
JTETT <Al 99 HRIHH, Freffa74 S TwddT 9wl 3
P foru Y i3 foham T o |
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Mera Gaon Mera Gaurav Programme

Directorate is successfully running 'Mera Gaon Mera
Gaurav' Programme at farmers fields with the help of the
staff of the Directorate since its inception. All acivities under
this programme were conducted successfully in five
villages of Patan and Bargi localities till Summer 2022 and
thereafter two new localities viz. Panagar and Sihora have
been chosen from Kharif 2022 onwards. The purpose of this
programme is to publicize the weed management
technologies, technological know-how and to provide
advisories to the farmers on weed management. A multi-
disciplinary team of scientists along with the technical
officers and other associated staff of the Directorate are
visiting the selected localities on a fixed day of the week on
regular basis. Scientists remain in touch with the farmers of
the selected villages and provide information to them 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 during Rabi, 2021-22, Summer, 2022 and Kharif, 2022;
Kisan Sangoshthis on various occasions like world pulse day;
world soil day; Kisan Diwas; etc., Parthenium awareness
week and activities under Swachh Bharat Abhiyan. Many
farmers, public representatives, and officials from the State
Department of Agriculture have attended these
programmes. Farmers from these localities were also
invited to many programmes conducted at Directorate viz.
PM kisan sammelan, Annadata Dveo Bhava programme,
Parthenium awareness week etc.
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Tgdivadl & ded erishH

Rcerera =1 S i U AroT (THATe™d)) &
TEd FAMT TEYRT IR AT &3] & ITal H TR e S
e & feami & fou fafs afafafar o smae
| wRadt #, wEYRT & & AR & oy e
Rl Td ers 9o BRihH SMASIA fhar 737 o1 | 32
Aermera & e iR uee &l # o S T3 &R
IId WRUAAR F&eH Th-Idh] & IR | ST fHar 17 |
A1E, 2022 & SRM, 59 &3 § T Y Frl fJaRor &R
AT HTRIHH AN (Y T, el ST ST &
fraE o 91 & 919, SRS, 9T IRG AR AHARN
U&TH Y 7Y | @RI, 2022 & SRM, BN EHI DI WIS
R fHAE & 951 B B IR D eI F 31 &A1 D
SMHATEN IR FHad-rel Sl Sy AFEl &7 fJavor fear
AT 3P Iredmar, fhaE @ oy & AfaRke Wid &k
GIyoT YR AR BT & Feed I a_ATd B A H
3, 3FRag, 71g, AThe AR AR &1 I=1d fhell &
e T TRl @1 fadRa fbu T | Rl 2022 B ERM,
g & dI5il o1 1 fad=or fam 11 | 59 oramr, srgqgfea
St & foami / amreial o @ 81 3R 8RR 1 uae
%Q‘TQIE:T?—WWE% faaRor & aretmar foa
sl & wregd A feal B Bad Sded 3R
ERUTAR Jee & A= Ugqall IR ddbiid! S ¥l uar
fobar T |

Programmes under SCSP scheme

Directorate organized various activitites in the villages
of Shahpura and Semra localities adopted under Schedule
Caste Sub Plan (SCSP) for the farmers of Scheduled Caste
community. In February, ‘$¥® UR¥@l Td Hes wHoT"
programme was organized for the beneficiaries of Shahpura
locality. They were taken to the experimental and
demonstration fields of the Directorate and were made
aware about the advanced weed management technologies
displayed on the Directorate's farm. During March, 2022,
two input distribution and Sangoshthi programmes were
organized in these localities where SC farmers were
provided with seeds of greengram, fertilizers, biofertilizers
and herbicides. During Kharif, 2022, agricultural inputs such
as rice seeds, fertilizers, herbicide and fungicide were
distributed among the SC farmers of these localities in order
to reduce their burden on purchasing these inputs. In
addition to this, saplings of improved varieties of mango,
guava, lemon, custard apple and moringa were also
distributed to the beneficiaries in rainy season to ensure the
additional source of income and nutritional security of the
farmers. During Rabi, 2022, wheat seeds were distributed to
the farmers of these two localities. Beside this, wheel hoe
and sprayers were also provided to the SC
farmers/beneficiaries. Other than input distribution,
technical knowledge on different aspects of crop production

and weed management were also provided to the farmers
through Kisan Sangosthis.
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WIRGTT AT FAN~ Bl H WRITIR J&eq uR gf3reqor
01—03 FATeR, 2022 & SRM IR fHAMT BT U TR B
SIHRI & 31R g SedTed H JuR & oy “gems ugadi
P AT I 3R SD Tde” U= UfeTor feIr T qerr
TERITIST FHS70T T fIROT 07—09 fa%aR, 2022 & R 50
ﬁmﬁaﬁmwmsaﬁazozzzﬁr S~TQTAT 7al YT’
PRIBPH B SR QT & ATAL Yers IR U Harg
Jo 3R TFRIUISR SIRT AT fohaT 7T | 39 3T,
FIMT Al § By Age WA B 98D, HYH—d=T 1D
T4, ver feas anfe manford fvg 71v |

gl ¥ SRR ddT 9T (16—22 3T, 2022 )
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Programme under Farmers FIRST Project

The project was initiated in the selected villages viz.
Umariya Choubey and Barouda under Panagar block of
Jabalpur district on 1% February 2017 and Directorate is
running the project successfully ever since. Under this
project, various activities like exposure visits, trainings,
input distributions, etc. were undertaken in 2022. Input
distribution activities undertaken in this project during the
year 2022 include; seeds of improved greengram variety
(Virat) and, blackgram variety (PU-1) and distribution of
herbicide imazethapyr 10 SL for improved weed
management to 200 farmers, seeds of improved rice hybrid
variety (Ganga) for higher productivity and new generation
herbicide cyhalofop-butyl + penoxsulam for broad
spectrum weed control to 100 farmers, Jamunapari breed
goats to 10 farmers, Kadaknath poultry chicks to 10 farmers,
cattle mineral mixture for improving animal health and
milk production to 50 farmers. Various training
progarammes were also organized under this project which
include; technical training on herbicide spraying during
May 07-09, 2022, training on repair, maintenance of
agricultural sprayers & mechanical weeders, and weed
management in different crops at field sites during
September 01-03, 2022 and training on “Common diseases
of milch animals and their management” and distribution of
cattle mineral mixture for improving animal health and
milk production to 50 farmers during December 07-09, 2022.
An interaction meet and exposure visit to the research farm
of ICAR-DWR was held during Amnnadata Devo Bhava
programme on 23 April 2022. In addition, many site
committee meetings, farmer-scientist interactions, field
days, etc. were organized in the adopted villages.

Parthenium Awareness Week (16-22 August, 2022)

Parthenium hysterophorus, locally called carrot weed,
gajarghas or Congress grass has been considered one of the
most problematic alien invasive weeds, which has spread
alarmingly in cropped, non-cropped, and forest areas and
invaded about 35 million hectares of land throughout the
country including Andaman & Nicobar and Lakshadweep.
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IRIRT BT ABTS BT T8 | 39 3cAmar, e § vah
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Parthenium causes many diseases in humans such as
eye/skin allergies, fever, and respiratory problems in
animals and humans. Apart from this, it also reduces
agricultural productivity. The problem of carrot grass can be
solved only through awareness and training programmes.
Inview of the seriousness and magnitude of the threat posed
by this particular weed, ICAR-Directorate of Weed Research
(ICAR-DWR), Jabalpur organized a country-wide
“Parthenium Awareness Week (PAW)” campaign from
August 16-22, 2022 to make people aware of its ill effects and
management options. Awareness rallies, parthenium
uprooting, photo exhibitions, workshops, release, and
distribution of organic insecticides were organized in 06
schools, and 03 villages. Further, an online programme with
live interaction was organized for farmers from Madhya
Pradesh, Bihar, Uttar Pradesh, Rajasthan, and Chhattisgarh
in association with CRPF Mokama, Patna (Bihar); Institute of
Cold Fisheries, Bhimtal, Uttarakhand and Reliance
Foundation. Parthenium awareness week was celebrated
across the country through 713 Krishi Vigyan Kendras,
AICRP-Weed Management centers, ICAR institutes, and
State Agricultural Universities. Posters, folders, and other
information materials specially developed for the occasion

were also distributed to stakeholders across the country.

Swachhta Pakhwada

Directorate observed 'Swachhta Pakhwada' during
December 16-31, 2022 by conducting various on and off-
campus activities. It was launched on December 16, 2022
with Swachhta Pledge (Oath) which was taken by all staff
members to make self, community, society, villages, and
cities clean. A cleanliness and sanitation drive was
organized at Bamhnoda and Saaliwada villages in Jabalpur
district. School campuses in those villages were cleaned
with the help of villagers and officials of the Directorate.
Further, a cleanliness and sanitation drive was organized at
Directorate. Stock taking of biodegradables and non-
biodegradable waste disposal was also done in the premises
of the Directorate and Subhash Nagar Colony. Officials of
the Directorate also visited a kitchen garden in a residential
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colony namely Suhagi to have exposure to the utilization of
organic wastes/generation of wealth from waste, making
compost from kitchen waste, etc. A campaign on cleaning
sewerage & water lines, awareness on recycling of
wastewater, and water harvesting for agriculture/
horticulture purposes were organized at the directorate and
Devtal (Supatal) Pond. The officials of the Directorate also
visited the septic treatment plant, Urdana Nala at Adhartal.
On December 23, 2022, Kisan Diwas was observed at the
Directorate, and Mr. Jaggan Patel, a progressive farmer
from the Panagar locality, was honoured for his
outstanding work in creating swachhta awareness among his
villagers and folks. Farmers from the Patan and Panagar
areas participated in the celebration. During the Pakhwada,
cleanliness awareness campaigns were also conducted in
tourist places viz. Bhedaghat and Gadar Pipariya.
Directorate staff also visited Maharajpur and Khairi villages
as part of the campaign. Information on the proper handling
of plastic waste was also provided during the campaign.
Directorate organized a closing ceremony of "Swachhta
Pakhwada on December 30, 2022.

Television/Radio Talk

During the period, television and radio talks were

deleivered by the scientist of the Directorate. Details are
presented in the table mentioned below:

AgfIe &1 A feti fasa A /A RIF BT AW
Name of the scientist Date Topic Radio/TV station
SRR 13 RidaR, 2022 e By JATHTIATON TIAYR T2
Dr. P.K. Singh 13 September, 2022 Conservation Agriculture AIR Jabalpur Station
Sf. i, Ay 22 3T, 2022 WRUTAR Fefe—areifrm RerE BSSYHE §RT Y &=
Sl guilel /AR 22 August, 2022 Weed management - ATSd BIF 59 BRIHH
1. oud. Ay Parthenium You tube live Phone in
Dr. V.K. Choudhary Programme by Reliance
Dr. Shuhil Kumar foundation
Dr. ].S. Mishra
0:0 0:0 ‘:’0:“:0
110 kb
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Participation in training programme

foreemera & A==l dem 8=y HHEATRAT 7 I

39 Uq faeIysiar ®f 9o & forv fafa= uferor erisar §
FEITRYAT & 8 | 37 Uf3reTon & faaxor g fear a2 |

The scientists and other staff of the Directorate have
participated in various training programmes for enriching
their knowledge and up-skilling expertise. Details of those
trainings are given below.

M SR g™ uflteror srimH SECIE] fais
Name & Designation Training programme Institution Date
3N QEHIN, FHT ERYJIR e H 3rerd= W 01—03 HRax!, 2022 | AMAFIH, BSERMETE
A vg 5 faar, adar. Advances in Weed Management 01-03 February, 2022 NIPHM, Hyderabad

Mr. S.K. Parey, ACTO
Mr. S.K. Tiwari, STO

SIARCINECIECZ ERER IS IR ES AIPHIIY & A G e 21-23 BRAY, 2022 | WI.HILU—LH AT,
Dr. Pawar Deepak Vishwanath, Ireal JADBR eRT Ul i & 21-23 February, 2022 EENEI
Scientist AT BRI ® foy Iraar gfg ICAR-NAARM,

G R Hyderabad

Competency Enhancement programme

for Effective Implementation of

Training Functions by HRD Nodal

officer of ICAR
o1 fearax M7, IS HaT TR QER U Sfefary URacs | 02—11 A/, 2022 | AHAFU—9HE,
Mr. Dibakar Roy, Scientist A B Y Ha&T BT GUFHROT 02-11 March, 2022 AT

JoIT ReNIdRT B e U G
Concepts and Mechanisms of Soil
Carbon Sequestration and Stabilization
for Soil Health Improvement and
Climate Change Mitigation

ICAR-IISS, Bhopal

feene & o deel HHANI

All Technical Staff of the Directorate

daia] dHeTRAT & foy HRex
T I 2l TqUg b
Computer Application and MS Office
for Technical Staff

28—30 AT, 2022
28-30 March, 2022

AP IGI—TI M,

ICAR-DWR, Jabalpur

e & 9l gId FERw
BN

All Skilled Supporting Staff of the
Directorate

B HER-D HHANI & {17 THTH

AT / AT HRER AIERar
MS Office/ Basic Computer literacy for

Skilled Supporting Staff

28—30 HTd, 2022
28-30 March, 2022

AP.AF I3,

ICAR-DWR, Jabalpur

1. fiw. Rig, va= asnfe

St yaR dus faeaeny, d=fe
3 SHTE U, deiliid

A 3fT Q1 dHhe FERS
(E-3)

Si. |dY HAR, S FEANT
Dr. P.K. Singh, Principal Scientist
Dr. Pawar Deepak Vishwanath,
Scientist

Mr. Jamaludheen A., Scientist

Mrs Iti Rathi, Technical Assistant (T-3)
Dr. Santosh Kumar, Research
Associate

STEHR STFTRebelT / TfRIET0T HrishH

IPR awareness/ training program

01—05 3T, 2022
01-05 August, 2022

difge TueT PRIy,
NS ESUNSIES))
Intellectual Property
Office, India (online)

S A, e, akss Jsfaa
Dr. V.K. Choudhary, Senior Scientist

HAIHITIU FRIHl & bl
ferepTiRaT o forg wfdreror eriwmer
Training Workshop for Vigilance
officers of ICAR Institutes

24—27 I, 2022
24-27 August, 2022

MPIFI—. P. U 3G,

3., SIS (3AeE)
ICAR-NAARM,
Hyderabad (online)
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M SR g uRieor srRimH GACIE] fedis
Name & Designation Training programme Institution Date

S fid. SRIT, AEd

HIH3TIY AL & AT PHIAJI—b.4.

15—19 Fd&R, 2022

TP 3T U~ P A3 3.,
TN

Mr. B.P. Uriya, Assistant HU Fe™ § forq eHar fmfor 15-19 November, 2022
EabEl ICAR-NAARM,
Capacity Building Programme for Hyderabad

ICAR-CJSC Member of ICAR Institutes

BIFEAIEUCRSIDEIN RG]
Ifad daEiid: g9 TS UsSdii
Molecular Techniques in Microbial
Diversity Analyses: Trends and
Advances”

Dr. Himanshu Mahawar, Scientist

23— 30 TdeN, 2022
23-30 November, 2022

RUCASES IS G AR, 9%
ICAR-NBAIM, Kashmaur,
Mau

uf3reror drRiHEl BT AT

fQeerd 9 S+ WRYAAR U8 ddh-lhdl &
HaeT § PUBT U4 M [FTURDI BT STTRD B TAT ST
P g B {10 b UfNETOT BrRishH ST fhy | o
2022 & TIRTH 3T UiRTeTont o1 faaxor < e a2 |

Organization of training programme

The Directorate organized several training
programmes for making aware and imparting skill to
farmers and other clients in respect to improved weed
management technologies. Details of the trainings
organized during the year 2022 are given below.

uf3reror qATS® [CHICD gl | arewsa e qHAdD
Training Sponsor Date B GE&dr Course Director Coordinator
No. of
Participants
A SMIUAL & FTId Pyd aReAT | APIAFI—WIM, | 26 HRaN], 2022 50 ST, AR WS
Tq gers ¥qor 3, STeAYR 26 February, Dr. Yogita Gharde
Krishak Paricharcha evam Prakshetra ICAR-DWR, 2022
Bhraman under SCSP Jabalpur
et o WU & Sl oggfad | WMHIGU—TING. | 03 ATd, 2022 60 S @i, FRRd
ST & FHYD! @ forg afiemr | IGMRSERIN 03 March, 2022 Dr. V.K. Choudhary
EERCEE) ICAR-DWR,
Training cum Field visit for SC farmers Jabalpur
under CRP on CA
TR FHARAT & oY Hgex MHIJU—F_, | 28—30 AT, 17 <. 9aR €U
QAR Y TACH Sifthe TR ., StaergR 2022 foreartrer vd
q‘&T&TUT W ICAR-DWR, 28-30 March, Sl q:‘é %ﬁ—cﬁlﬁ
Training Programme on Computer Jabalpur 2022 Dr. Pawar Deepak
Application and MS Office for Technical Vishwanath and Dr.
Staff Dasari Sreekanth
B AEAD BHANNAI & o0 THUH | A.H.agu—Warg, | 28—30 A, 21 Si. 9gR <UP
3N / JTaTeT HREY HERAT TR A1, SaagR 2022 fovaer vg <,
ST BRI ICAR-DWR, 28-30 March, ERGURIEIR]
Training Programme on MS Office/ Jabalpur 2022 Dr. Pawar Deepak
. . . P 5 P

Basic Computer literacy for Skilled Vishwanath and Dr.
Supporting Staff Dasari Sreekanth
STHATRT IR THeiich AT JRET | W17 T~ 07 WS, 2022 22 St W, gl St fia. A v
U UR UL BRIHH A, SqergR v 07 May, 2022 Dr. P.K. Mukherjee g, I AR
Training programme on Herbicide ERI Dr. V.K. Choudhary and
Application Technique and Safety ICAR-DWR Er. Chethan C.R.
Measures Jabalpur and Baroda
SR STTRINT Theiieh TAT JRe | A1 U374, 08 TS, 2022 25 ST Q& @it If fisp. @R v
U R HETOT BrishH ., STaaqR 08 May, 2022 Dr. P.K. Mukherjee 8. = MR
Training programme on Herbicide IIRIT AN Dr. V.K. Choudhary and
Application Technique and Safety ICAR-DWR Er. Chethan C.R.
Measures .

Jabalpur and

Umariya Choubey
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EINER LIRS [ESIED wfrfray | uressa Fews qHAAD
Training Sponsor Date B T Course Director Coordinator
No. of
Participants
I~ TWRUTIR T qhATdhI TR APATU—T3NG. | 29 T, 2022 40 St @i, drRR
gf3reror g8 yHor ﬁ STITYR Tq P, 29 August, 2022 Dr. V.K. Choudhary
Training cum Exposure visit on s, <ig &
Improved Weed Management Al @
Technologies
ICAR-DWR,
Jabalpur in
collaboration with
KVK, Damoh
B BT RIS & ofdid " | BIHaR, MEderg | 01-03 RideR, 130 St W, gaen g A9 AR, T
BRR TG 6 dIeR B HRAT qo T3, 2022 Dr. P.K. Mukherjee Sl gIR dud
R SIIAYR 01-03 farggerer
Repair and maintenance of agricultural FFP, ICAR-DWR, | September, 2022 Er. Chethan C.R.and
sprayers & mechanical weeders” under Jabalpur Dr. Pawar Deepak
Farmer FIRST Programme Vishwanath
AT TRYTAR GG qrararg, vd fru. | 26—30 RaeR, 15 Sl ogE s wd | S die. R ud
Invasive Weed management EENEG 2022 Sl geild FAR SISO
ICFRE, Dehradun 26-30 Dr.].S. Mishraand | Dr. V.K. Choudhary and
September, 2022 Dr. Sushil Kumar Dr. Himanashu
Mahawar
Tt A gl T s IHD. 17 TER, 2022 25 - <1 Wi, g wd
Natural Farming: Challenges and (’ﬂif(ﬂﬂq 17 November, Y S @é T T
opportunities EF faee) 2022 Dr. P.K. Singh and
CAFT (ICAR, New Mr. Jamaludheen A
Delhi)
I ERUYAIR YEe dheldl ) WPIJI—T3, | 23 TR, 2022 23 $Yc Tt . ey
TfRETOT A8 HHOT ., SR 23 November, e Dr. V.K. Choudhary
Training cum Exposure visit on ICAR-DWR, 2022 23 Input
Improved Weed Management Jabalpur dealers
Technologies
TS YA & MG I Td SAHT | BIHAR, MEH | 07—09 e, 50 St A1, g g a9 W
EEET q—93rg M, 2022 Dr. P.K. Mukherjee St gy o
Common disease of milch animals and SR 07-09 December, (Wéq%[ﬁﬁ)
their management FFP, ICAR-DWR, 2022 Er. Chethan C.R. and
Jabalpur Dr. Shubhangi Sharma

(NDVSU)

AfeR vd dmfsal &1 Jrae=

Organization of webinars and Sanghoshthi

9Ty o IS~ U4 db-ild] BIfHdT & ATI—TT

310+ fRaIE®! &l WRUAAR Ueue Ud Hafdd ugqell &

&3 H 8Y fAdT & IR H 37era SMaR] Y&l HR & oy

B3 IR TAT FAISAT BT AT [T | RoraepT f[awga

The Directorate organized several webinars and
Sanghoshthis for making its scientific and technical
manpower, as well as its clients well informed about the
latest developments in the field of weed management and
related aspects. The details about those are given below.

faaRor i) fear mar g |
s / fawyg fei® ufoarfirn &Y Al e
Title Date T Collaborating organization

Number of
participants

T faadTe & S T SMEAfAS SIERONG: oA AT 31 SIaN, 2022 250 MFHIATT—EIT M,

gorr fasm & forw s URifiedr” R IR 31 January, 2022 SIAYR uq

Webinar on “Philosophy and spiritual concepts of Swami ICAR-DWR, Jabalpur and

Vivekananda: Its relevance to present day society and science” ISWS

“faeg ToE g9 & SfEwR W | 10 WRAX, 2022 100 AP AT T —FAT .,

Sangoshthi on the occasion of “World Pulse Day” 10 February, 2022 STEeYR

ICAR-DWR, Jabalpur
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s / fawa fei® ufearfirn &Y el e
Title Date EiEC| | Collaborating organization
Number of
participants

e ST S AT & T S GRerEt Td FaH FH 26 TRARI, 2022 130 I I—TMG A,
Krishak Paricharcha evam Prakshetra Bhraman under SCSP 26 February, 2022 SEEEN

ICAR-DWR, Jabalpur
ST <a1 9d: TR HRIHA 23 3, 2022 120 .53 T —F A,
Programme on Annadata Devo Bhav 23 April, 2022 SEEE

ICAR-DWR, Jabalpur
e iR Jafiedr §AR) 1R $Rimd 28 39, 2022 125 .53 TG,
Programme on Kisan Bhagidari Prathamikta Hamari 28 April, 2022 SEEN

ICAR-DWR, Jabalpur
"IRBT B HIA TG AYferd SN (AA—IaRd Aled)” W 21 ST 2022 89 ALH LT A,,
ME TR BT AT 21 June 2022 SR
National Level Campaign on “Efficient and balanced use of fertilizers ICAR-DWR, Jabalpur
(including nano-fertilizer)”
“faeg #eT Rgd” & IR W AN 05 fa%iaR, 2022 150 AH T I—T AL,
Sangoshthi on the occasion of “World Soil Day” 05 December, 2022 STgYR

ICAR-DWR, Jabalpur
fpam fiad & oawR R e 23 faumR, 2022 100 A5 T~ AT,
Sangoshthi on the occasion of “Kisan Diwas” 23 December, 2022 STgYR

ICAR DWR, Jabalpur

EEURCIFANE G LG
Mooy gRT ST A= gieror eriwar |

denfrel 7 @ Ry g9@ Irerar eumed @
Jemfel BT fAf= ARl R AR < & forg o=
TR §RT MG far war | ufoafed smafr & dR=
freemerd & denfel g1 fAy Ty aarerl &1 faavor A
e T e

P I —TAT M., STaTYR §RT AT BRIHHI

Lectures delivered by the scientists

Scientists delivered lectures in the various training
programmes organized by the Directorate. Beside that the
scientists of the Directorate received invitations from other
institutions to deliver lectures in different occasions. The
details of the lectures delivered by the scientists during the
reported year are given below:

Lecture delivered by the scientists in the programmes

Weed management in natural farming:
Issues and Strategies

Natural Farming: Challenges &
Opportunities (CAFT)

H Jefe! g1 fear T e organized by ICAR-DWR, Jabalpur
a1 fawg uRiervr / 45 fatia
Speaker Topic Training/ Meeting Date
ST oius. s ART H WRUGIR FEE STJH | W | 3MehTd WRUGIR Fae U HiRreror 27 RIdeR 2022
Dr. ].S. Mishra Advances in weed management Research in | Training on Invasive Weed 27 September 2022
India Management
WHTH Wil § WUAIR JdeF: e U | Wi Wl gAIIT Td fawR 17 AR, 2022
ot (CR ) 17 November, 2022

IARIET PV H WRUGAR FdeT oA 37
Sifde T /2 gee

Weed management and other biotic stress

QATSTAV AREOneRy @ v e
fea=ira ufdreror

One day training for BISA trainees

15 fadaR, 2022
15 December, 2022

management in conservation agriculture

Problem and management of invasive alien
weed Parthenium and Chromolaena odorata

Management

ST Feemera qem Aewqul ERUGAR AU | Wafde Wil FA Ud /awR 17 TR, 2022
Dr. P.K. Singh ® IR | TP Il SAUD) 17 November, 2022
An overview about Directorate and Natural Farming: Challenges &
important weed research Opportunities (CAFT)
Bl Ud BRIel YUell H WRUGAR yaee | fhar feaw 23 fewmR, 2022
Weed management in crops and cropping Kisan Diwas 23 December, 2022
system
<1, el /AR JMpTID faaell TWRUGaR urifRm gd JAThTHD WRUTIR Jeg- TR URET | 26 RYdeR 2022
Dr. Sushilkumar BT SISINTET & FHAT 9T Yde Training on Invasive Weed 26 September 2022
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Cial fawg uRiervr / 45 fetia
Speaker Topic Training/ Meeting Date
STelld WRYAAR bl AT Ud Feer HTHMHS TRUTIR Y& TR U | 27 RycaR, 2022
Problems and management of aquatic weed | Training on Invasive Weed Management | 27 September, 2022
HRIAT 991 &= § WRUdAR B GAKT U4 | 3AMehHh WRUGAR Yee= U yfdreqor 30 RIdeR, 2022
396 Ydea Training on Invasive Weed 30 September, 2022
Weed problem and their management in Management
protected forest areas
AR T4 STl WRUGAR] BT Sifdd T T AT Td AR 17 TEER, 2022
SRELAR SRR IR (SHUD) 17 November, 2022
Biological Control of terrestrial and aquatic Natural Farming: Challenges &
weeds: challenges and prospects Opportunities (CAFT)
Sl RYL. gd ToTe gawil &1 |aq HfY @re wonell | favg qasd fRaw 10 RA¥I, 2022
Dr. R.P. Dubey U B3 & foIU FeRh g4 2 World Pulse Day 10 February, 2022
Pulses to empower youth to achieve
sustainable agrifood systems
TRUTAR] $T GG U4 TRUGAR] B | AHHS TRYTIR Yae W) qRer | 26 fcar, 2022
ﬁ?ﬁ'ﬁ]ﬂ'{ﬁ Training on Invasive Weed 26 September, 2022
Classification of weeds and weed characteristics| Management
Sfaw / Wpfas W § EudaR yded | widfad Wl gAIfT Ud e 17 TEeR, 2022
Weed management in organic/natural SHTD) 17 November, 2022
farming Natural Farming: Challenges &
Opportunities (CAFT)
. BB, gU9 ERIAIR SUANT: Y& DT Th TIehl 3MhTHEG WRUYGIR J&e9 TR Uf3reror 28 R, 2022
Dr. K K. Barman Weed utilization: A way of management Training on Invasive Weed Management | 28 September, 2022
S 9T Aifdar MR @R, gear, e vd Ime 3MhTHG WRIGAR Tee IR Uf3reror 29 R, 2022
Dr. Shobha Sondhia D SUg Training on Invasive Weed 29 September, 2022
Herbicide residue, persistence, degradation Management
and mitigation measures
g vd Y aegent § mETREl & TTpfore Wl AT Ud ofgdR (3. | 17 TEER, 2022
AR AT THA B U |A.D) 17 November, 2022
Herbicides residues in soil and agricultural Natural Farming: Challenges &
commodities and mitigation measures Opportunities (CAFT)
ST Q. gt EROAAR Sid fAS TUT TRUGIR F6e | AThTHe WRUTAR Feere R Hfreor | 26 RidaR, 2022
Dr. P.K. Mukherjee H ga®T e Training on Invasive Weed 26 September, 2022
Weed biology and its importance in weed Management
management
BT IRT SIEA & foly IoRT | gURs Uggell & | T U4 I | 07—08 ¥R, 2022

07-08 December, 2022

SICICCI R

Dr. V.K. Choudhary

WAl B Bl § I ERUGAR FIgH | IR ST Y AT & I P | 26 BRAW, 2022
Tqd Shl e Yob UR=EIT T Y& 9H0T 26 February, 2022
Improved weed management in field crops Krishak Paricharcha evam Prakshetra
and their importance Bhraman under Scheduled Caste Sub

Programme scheme
WA Y # TRUdAR aue JITQTAT <Al 9a: HRIHA 23 3T, 2022
Weed management in conservation agriculture | Annadata Devo Bhavah programme 23 April, 2022
SARB! BT <81 Y Sford FANT "IRDI B FHIA Td Fferd STANT 21 T, 2022
Urvarako ka daksh evam santulit upayog (FI—=dRe |fed)” R ISR 'R 21 June, 2022

BT AHAT

National Level Campaign on “Efficient

and balanced use of fertilizers (including

nano-fertilizer)”
H¥cl Ud HEel HUell § WRUAAR gaed | fafa=T woe § Sy ¥R &R Fifye | o1 RideR, 2022

Weed management in crops and cropping
systems

greR B AW, IERATT 3R
ERYTIR Yeer (SARAT =i, TIAYR)
Repair, maintenance of Agricultural
Sprayers & Mechanical Weeders and
weed management in different crops
(Umariya Choubey, Jabalpur)

01 September, 2022
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Eial fawg uRiervr / 45 fetia
Speaker Topic Training/ Meeting Date
FATdY ST STIANT qHeiies T faf=T waal 3 $Y |RR &R % | 02 fdeR, 2022
FRET W &7 " 4T} B A, YERET 3R 02 September, 2022
Effective herbicide application techniques ERYAIR Yee (aRIaT, STelYR)
and importance of safety precautions Repair, maintenance of Agricultural
Sprayers & Mechanical Weeders and
weed management in different crops
(Barouda, Jabalpur)
SN fehE vd fHarg & SuHR TS TRUTIR Yee TR U | 28 Rycar, 2022
ROIGELICD Training on Invasive Weed 28 September, 2022
Herbicide spraying and weeding tools and Management
techniques
Sf. AR <ah gEold! STy # WRUGAR: GG U4 | MG WRYGAR Yeed R aierr | 30 fdaR, 2022
ICECRID) gde= Training on Invasive Weed 30 September, 2022
Dr. Pawar Deepak Weeds in a changing climate: problems and Management
Vishwanath management
1 feqrex M gt fmior @1 ufsear qon el @1 gfg o | fave ga1 s 05 fa%iaR, 2022
Mr. Dibakar Roy ) & 9ve Il B ﬁiﬁ’cb‘[ World Soil Day 05 December, 2022
Soil formation process and role of soil
nutrients in plant growth
SR EIEN mepTes facel WRudaR oferr & JMHMHS BRUTAR Teg- TR URMETor | 27 RAdeR, 2022

Dr. Himanshu Mahawar

AT UG gee

Training on Invasive Weed

27 September, 2022

Problem and management of invasive alien Management

weed Lantana

Sfaw @ I gaT faaw 05 fadeR, 2022

Jaivik Khaad World Soil Day 05 December, 2022
g, 99q ARy e feaa Ud e & Suaxo IMpTHD WRITAR & IR WPeror | 28 fRydeR, 2022

Er. Vaibhav Choudhary

GRIEGERICE

Herbicide spraying and weeding tools and
techniques

Training on Invasive Weed
Management

28 September, 2022

SIRGNEICIS]

Dr. Dasari Sreekanth

T 98
MS Word

ThID HHARAT B oy FRgex
U e T THES STt
Computer Application and MS Office
for Technical Staff

28 Hd, 2022
28 March, 2022

Iy IRIY U WRIGIR SIRgH faeryor
& A ¥ el ERUdaRT $T b
Preventing exotic weeds through plant
quarantine and weed risk analysis

JMHMD WRIAIR TEeT IR HF7eror
Training on Invasive Weed
Management

26 fdeR, 2022
26 September, 2022

3 SHIIEN U
Mr. Jamaludheen A.

JMhTHP WRITARI & Gax Td T&eT &
IR ¥ fRAGUR®T Bl STed B & foIw
IR T qAT IUBROT

Extension role and tools for making aware
the stakeholders about menace and
management of invasive weeds

JMHMAD WRITIR TEeT IR HF7eror
Training on Invasive Weed
Management

30 R, 2022
30 September, 2022

Mr. Sandeep Dhagat

gATE HRYER A

Basic Computer Knowledge

B FEGD % B oy THT™
SR / JIIATE] HRYER AR

MS Office/ Basic Computer literacy for
Skilled Supporting Staff

28 T, 2022
28 March, 2022

SRR SARYT T MSHILSR—S
3T T THUIaIRaIRaTS<Y,
ICAR ERP and ICAR-E Office and
SPARROW

qHAD HARAT & 17 B
TAIh e oIl THU 3fffths
Computer Application and MS Office
for Technical Staff

29 A, 2022
29 March, 2022

3 THS. o MR FMRYY T MR- HIA WEIF WIF & oY TATH 29 AT, 2022
Mr. M.K. Meena s 3T /gﬁmﬁ’r PRI HIERT 29 March, 2022
ICAR ERP and ICAR-E Office MS Office/ Basic Computer literacy for
Skilled Supporting Staff
116
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el § AR ] e Jabalpur at other organizations
ahI fawx LRGN femis®
Speaker Topic Organization Date
S dis. i el ST WRUGAR BT Fae STIUHT T3 AT, ] 16 ATE, 2022
Dr. P.K. Singh Management of alien invasive weed Anupama Education Society, Satna 16 March, 2022
BT HT H BRUTIR HGe THERY, STAYR, AH. TRHR 25 37, 2022
Weed management in summer Greengram FTC, Jabalpur, M.P. Government 25 April, 2022
WRUTIR Yae H R B § SRS & | MFIGu—aafa«, Hra 21 [, 2022
eI Ud Hfeld SUANT (A—Idva dfed) | ICAR-ISS, Bhopal 21 June, 2022
TR HYH STl I
Weed management in conservation agriculture
in Farmers” Awareness Campaign on ‘Efficient
and Balanced Use of Fertilizers (including
Nano-Fertilizers)
ERUTIR fas 31 A5 Fe—dw fawafqerer, gaiR 29 HTH, 2022
Importance of Weed Science Medi-Caps University, Indore 29 March, 2022
SISHICICR N SfIP TRUTAR R RLAIAHA., SRR 03 R, 2022
Dr. Sushilkumar Biological Weed Control NIPHM, Hyderabad 03 February, 2022
AT fAQel P WRUdaR| Bl ERLSIRCREIEEIEE) 04 HTE, 2022
Sifasw fo=or University of Calcutta 04 March, 2022
Biological control of problematic alien invasive
weeds
el WGRUTAR e TR {774, 3SR 09 RideR, 2022
Aquatic weed management Nagar Nigam, Ajmer 09 September, 2022

TRIGIRT BT WP A0 GITdRoT B

AR faeafdened, STaefgy

16 3FFER, 2022

TRUAIR B FRI9d], W% Baal +
ggdrd

Importance of weeds management in crops,
weed characteristics, identification in kharif
crops

Agriculture Department, Narsinghpur

AT, T Tq Haq m Mangalayatan University, Jabalpur 16 October, 2022
Biological control of weeds: An eco-friendly,
cheap and sustainable approach
St IR g9 Sifasd Wl # WROTAR JEET & D “Sfad WA TG FGAT B JAR W | 15 TR, 2022
Dr. R.P. Dubey Methods of weed management in organic E-E Tq Q?m‘re,ﬁqu D ﬂ%tﬁ'lT J 15 December, 2022
farms gAegal AT $rimd
MANAGE in collaboration with NCONF
in Refresher Training Program on
"Organic Farming and Business
Opportunities”
SCICCI PN T Feoll Bl H WRUTAR Jae SIUSUHATE SIefd, dTellE, BTG 16 STTAR, 2022
Dr. V.K. Choudhary Weed management in ma]or vegetable crops DAESI Dealers, Balod, Chhattisgarh 16 January, 2022
WRUTAR &&= § =T [Ah4 SITSTHATS SIe¥, TS, BARTIG 30 SIA¥l, 2022
New development in weed management DAESI Dealers, Raigarh , Chhattisgarh 30 January, 2022
YRUJIR Tee= & a7 I SITSTHIAS SIel, IS, BURNTG 06 HRANI, 2022
New development in weed management DAESI Dealers, Raigarh , Chhattisgarh 06 February, 2022
WIS HY # WRUqaR Jae Py fmT, RRFER 11 A1, 2022
Weed management in conservation agriculture | Agriculture Department, Narsinghpur 11 March, 2022
Bl # TRUGAR Jae Bl HEe, P 9T, TRRIEYR 30 3BIe, 2022

30 April, 2022

4l U4 W B BRell § ERUGAR D TR
U9 QoI TBRUTIR T

Types of weeds in rabi and summer crops and
integrated weed management

Py fqwmT,

Agriculture Department, Narsinghpur

30 3T, 2022
30 April, 2022

Bl Ud Bel FMTell § WRUGAR F&e
Weed management in crops and cropping
system

SIYSTHSME S, gATg, Ad.

DAESI Dealers, Damoh, M.P.

29 I, 2022
29 August, 2022

HIGIFTT

ICAR

Bl T4 B UUlell # SRUAIR Jaegd | $.fda, g1 AW 11 TTdeR, 2022
Weed management in crops and cropping KVK, Morena, M.P. 11 November, 2022
system
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I faw LRCE] [T
Speaker Topic Organization Date
g H ATHTN IR UG 3BT Hder Brear THNEY, BERIETs (el ) 12 fEwR, 2022
Herbicide resistance in rice and its CORTEVA Agriscience, Hyderabad
management (Telangana)
Sl AT =S difsie vd Mifde oo qen S9! e | i |ilRega e, e iy 30 S, 2022
Dr. Yogita Gharde AT HETdenerd, Faar! SN fawafdena, 30 June, 2022
Logit and Probit analysis & their interpretation: | =T,
SPSS Dept of Agricultural Statistics, N.M.
College of Agriculture, Navsari
Agricultural University, Navsari, Gujarat
3. 9aq AR Fifd RS &R e TR & AE—db AR, §aR 29 T, 2022
Er. Chethan C.R. qregg g9 WRUGAR Yee Medi-Caps University, Indore 29 March, 2022
Effective weed management through
mechanical weeding and herbicide application
ﬁgﬂﬁﬁ ) do®l § 9rr forar AT Meeting attended by Scientists
. y&gfa /@ CIRINED fe=ia yferamfy
S.No. Presentation/Meeting Organized Date Participants
1 | 233 SFEYM AAEHR AR | WPHIAFTI—TIIM, | 1718 BRa%), 2022 | G d=1D
(eTRGT) BT d3b SIAGR 17-18 February, 2022 | All scientist
23rd Research Advisory ICAR-DWR, Jabalpur
Committee (RAC) meeting
2. | aifge aRd |Afad gHa | Wi u—wag ., | 25—27 §S, 2022 ST o1.ud. fs, o gEiia @R,
GRITSTAT—ERUTIR &= (AT, | SgYR Td d.ALP. A, | 25-27 May, 2022 <1 R g9, St e |ifdaT,
AIFIR—GH) BT 2941 Al | PRI <. 1. gaaet, St AL, A,
e deh ICAR-DWR, Jabalpur < AT TR, A S T
XXIX Annual Review Meeting of and TNAU, o TAY eTe Td S GhoT
All India Coordinated Research Coimbatore . . et
Project-Weed Management Dr. ].S. Mishra, Dr. Sushil Kumar, .
(AICRP-WM) Dr. R.P. Dubey, Dr. Shobha Sondhia,
Dr. P.K. Mukherjee, Dr. V.K.
Choudhary, Dr. Yogita Gharde,
Mr. Jamaludheen A., Mr. Sandeep
Dhagat and Mr. Pankaj Shukla
3. | |¥IM SgEU uRyg AP AFI—@IM, | 23—25 T, 2022 SEIKEIRED
Qe # Job 23-25 June, 2022 All scientist
Institute Research Council (IRC) ICAR-DWR, Jabalpur
meeting
4. 9491 AIPIAFU. WU fdad | W.H3U, T el | 16 Jells, 2022 I HHART
T4 REHR FARIE ICAR, New Delhi 16 July, 2022 All staff
94th JCAR Foundation Day and
Award Ceremony
5 | fo dverms ergee uRue AHATI—TI M, | 05 W, 2022 SEIEEIRED
(3113311?@) P 5B SEEN 05 August, 2022 All scientist
Mini Institute Research Council ICAR-DWR, Jabalpur
(IRC) meeting
6. | AMAJAFUR—TH. e 98F | M. HATU—TAI M., | 06—07 3racay, 2022 | Sf. wl.ud. fs, ©f. dia. Rg,
AICRP-WM review meeting SEGEN 06-07 October, 2022 1. R gé i BAR,
ICAR-DWR, Jabalpur SICIRG A MRS AR R GRS
2 SR T, #1 |dY e
S S Gapol Y[Rl
Dr. ].S. Mishra, Dr. P.K. Singh,
Dr. R.P. Dubey, Dr. Sushil Kumar,
Dr. V.K. Choudhary, Dr. Yogita
Gharde, Mr. Jamaludheen A.,
Mr. Sandeep Dhagat and
Mr. Pankaj Shukla
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®. yegfa /8@ ATASH feia EIGEIn]
S.No. Presentation/Meeting Organized Date Participants
7. | dee ydue A (UETE) | MEAFU—wIG M, | 04 TR, 2022 31 oigw. fg, S dis. g
T o EIIEN 04 November, 2022 Sl giie AR, 1. R g4
XXX Institute Management ICAR-DWR, Jabalpur S DD, gH, S 9T AT
Committee (IMC) meeting s qia ﬁ—@'ﬁ & A e
ST AT RS, 2N AT e

IS RS SUREIINEICIE e S
TG 31 THITR AW

Dr. J.S. Mishra

Dr. Sushil Kumar, Dr. R.P. Dubey,
Dr K.K. Barman, Dr. Shobha
Sondhia, Dr. P.K. Mukherjee,

Dr. V.K. Choudhary, Dr. Yogita
Gharde, Mr. Sandeep Dhagat,

Mr. Rajendra Hadge,

Mr. Rajeev Kulshrestha and

Mr. Tekeshwar Lakhera

8. “YRUGAR P THRAT U4 Yaea- | i Arge] 3t | 20—23 fedar, 2022 | ©f 9ivd. Ay, < f1&. Rig

31 A 9fas & gfeanr | 4 wsv 3M0TE B | 20-23 December, 2022 | &f Fofter AR, ©f. IR ¥,

TR AR AR TRUTAR fazafaerery, sfmvrs; €. P, gA9, <. AT FiferT,

T (TRIRT STTE Ssegd) HATHIATI—TRYTIR < dia, Jeeh, <f da D,
SR Efq' <. AT 'R, $f. = ALaTR
STICATIR T9 <. AU gaR, 20 fdrex 3
F SrgRieT Rug <. e i, <f Ry wEHR
TS faeelt 2l ST U. Ud & Sy erre

3rd International Weed Conference | Indian Society of Weed Dr.J.S. Mishra, Dr. P.K. Singh,

(3rd IWC) on "Weed problems and | Science, Anand Dr. Sushil Kumar, Dr. R.P. Dubey,

management challenges: Future Agricultural University, Dr KK. Barman, Dr. Shobha Sondhia,

perspectives" Anand, ICAR- Dr. P.K. Mukherjee,
Directorate of Weed Dr. V.K. Choudhary,
Research, Jabalpur and Dr. Yogita Gharde, Dr. Chethan C.R,,
Indian Council of Dr. Deepakl Pawar, Mr. Dibakar Roy,
Agricultural Research, Dr. Dasari Sreekanth, Dr. Himanshu
New Delhi Mahawar, Mr. Jamaludheen A. and

Mr. Sandeep Dhagat,
ﬁgﬂﬁ—dﬁ SRT IGIS mﬁ[ ¥ geuriar Presentation attended by Scientists
. uwgfa /@ qHI EIRISE fesi®
S. No. Presentation/Meeting Speaker Organized Date
1. | “IHergu qRATTd, WIHSIU & WReIH, FHaod ud | ef. Ay ures, AP, 04 ST, 2022

FagRifa & af¥eRal v FEIICRD (P3G EERCESI 04 January, 2022

FHATRET BT e d5h vd A (parg vd ICAR, New Delhi

Review Meeting of Officers and Staff of ICAR HQ, frfa)

Institutes of ICAR, ASRB and DARE Dr. Himanshu Pathak,

Director General (ICAR)
and Secretary (DARE)

2. | P Y. B GAGIIT BRAT MBI Td B | S, %!T'rs; T3P, qFIGH, T8 11 AR, 2022
AT W AR (GergRifA) v Aeriees HETQe® (MHrg) ot 11 November, 2022
(MTprguR) gRT TR vd wfeq (.3, vd ICAR, New Delhi
Presentation by Secretary (DARE) & DG (ICAR) on ﬁ'[ﬁ)

"Revitalizing ICAR: Aspirations and Action Plan" Dr. Himanshu Pathak,

Director General (ICAR)
and Secretary (DARE)
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ugfa /95 qhT CININET fei®
Presentation/Meeting Speaker Organized Date

MHIrU. o Tafaf vd smatersii wR wgfa | <. et o o, AHIG T, T8 14 TR, 2022
Presentations on activities and aspirations of ICAR SU FRIFRES feeett

(W ﬁ?ﬂq) ICAR, New Delhi 14 November, 2022

Dr. Tilak Raj Sharma,

DDG (Crop Science)
M. o Tl vd smatersi w wRgfa | Sf. TETA. 3, AP, 17 4R, 2022
Presentations on activities and aspirations of ICAR ST Hg‘lﬁﬁw q—g feeir

@;ﬁ Wﬁ;ﬁ) ICAR, New Delhi 17 November, 2022

Dr. S.N. Jha, DDG

(Agricultural

Engineering)
AP B TR Td srapiensii & wRgfar | <. s Trer B, MFHIAFT, 75 22 TR, 2022
Presentations on activities and aspirations of ICAR [ Hﬁﬁé@‘r@ﬁ W

(q-gl ﬁgﬂ:{) ICAR, New Delhi 22 November, 2022

Dr. Bhupendra Nath

Tripathi, DDG

(Animal Science)
M. B il vd aneterail W wRgfer | f. MR swrar, MFHIAFU, T8 25 TddR, 2022
Presentations on activities and aspirations of ICAR S Hg‘lﬁw el

(Effﬁ ﬁT&TF) ICAR, New Delhi 25 November, 2022

Dr. R.C. Agrawal, DDG

(Agricultural Education)
MFHIAF Y. B AT T mepienail TR aRqfar | Sf. IR AR A, 39 TP, 02 fauwR, 2022
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Dr. Suresh Kumar
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(El'l"'l—clﬁ ]%?ﬂ:{) ICAR, New Delhi 05 December, 2022

Dr. Anand Kumar
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fFeeery ERuaaR fasma # g, oifds &k
FABING U S [T T X Bvs & WY H BRI
PRAT & 3R TSR WR W AJed & deal & | fafder
HHAT Ud B YoTell H WRUTaR yaee | fafre a@-ra!
& foafor & forg e srom Aeafa uRasrr ifae
AR FHd E URIISHT — WRUTIR  F&er
(T HIRYI—SexH) & FewTRrar 3 fafi= g iy
fqeafdeneral § &M Hxar & | Feenead =7 s, Riefor
T fqwaR g QMR Ud Srwe Rl @ A A
HEARIAT B & | I8 BE1 B GHET iR AR yem
R &, fIRITeTar |TsT HRel € Ud 1.3 U. AT, .
$.fa, el SEr, IROWEN Hiedl Tl
fRTIR® & HHATRAT iR BIA! B IR T B 2 |
@, FHaRaEl, gual vd Bl @ foy A= afderor
HTRIEHH WY STARIT HAT 2 |

9.1 I Y fawafdeneral & wrer ggwiirar
e & faf= e # 17 Frafa srarasr,
IR—gy. &g 2 ol fb uaf, getrmr R, drge;
AR A, @ferR; AR RAF[, TamyR; .51,
SIREE; aNp.fa, ofvig; dAEfA, PEEE B,
R, MIuPIALA, daTR; AP, JamedR; e
AP, sREE; NAREFM, BER, 3R, IR,
UTPfA, pe AUPIALL, SR, UhpAu,
SH Ud fAa..fA, Heamh € | I8t 6 WIddl dg Al € Sl
% UTAFAJNTH., FREdhd; UH.FAUA, FHR; 9.
$.f3, wEiR; $.fAfA, arare; 9 HIA, 97T vd MUA S,
REACH Wéﬁéaﬂméwzﬁﬁﬁv—ﬂwﬁﬁsﬁzﬁaﬁ%
ATETH ¥ AT AT fIRAR BRI Fafran 2 | e
A FINT T & AT FT &5 B Ared BRI faf=
Dol IR e U9 fadR Tfafaferdr @1 R #xd 8
qoAT g9 FEANT & oY p.fa. @1 wfdfehar uem aa
gl
9.2 31 WA 4 Uol Rl & Arer |ggHrirdn
fRre=merd =1 AT A1.9.319, 0. SRATHT SIRY A1.3%.31, 0.
RIS F T, AR, AP U3, Heh; AP,
MU~ P.3MH, AU, W.HITI—G.fH, e,
1.3 U— ALALATH. SAR; A3 T—P U3 3T 4.
(Gﬂ-rr VII), STER; ’HTQ")GH@‘J—?TTHGH@H
BR A SaATHE 3 TeWIRRY 9 GHded,
BANEE Ud W WIHIAGU ERH SN
JISIMRIMRAMS, fhefidia; Marsrgud iy, <&, S
Sg¥, SIgeyY wAfd, RO wANgH, e v
fafe=1 emrereret e o e, Risier $fear fafics,
qul, Uil 9T e, SERITS; R fafics,
BexIdTS; YT, g‘srs‘ cifiael TUIRTRCH, AT & AT
by FednT & | Feunery Weagu. g o qifvd
qedd URATSTT STerdry 3ddmd PIY IR LY TdraR
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Linkages and Collaboration

The Directorate is a premier institute for conducting
basic, strategic and applied research in the area of Weed
Science and providing leadership roles at the national level.
Directorate also coordinates the network project on weed
management in collaboration with different State
Agricultural Universities (SAUs) under "All India
Coordinated Research Programme-Weed Management"
(AICRP-WM) to find out location specific technologies for
weed management in different crops, cropping and farming
system. Directorate also has collaboration with educational
and research institutions for research, teaching and
extension. Directorate 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.

9.1 Collaboration with State Agricultural Universities

The Directorate has 17 regular AICRP-WM centers in
different SAUs which are PAU, Ludhiana; UAS, Bengaluru;
RVSKVV, Gwalior; CSKHPKYV, Palampur; AAU, Jorhat;
AAU, Anand; TNAU, Coimbatore; KAU, Thrissur;
GBPUAT, Pantnagar; OUAT, Bhubaneswar; PJTSAU,
Hyderabad; CCSHAU, Hisar; IGKV, Raipur; PDKV, Akola;
MPUAT, Udaipur; SKUAST, Jammu and BCKV, Kalyani.
There are also 6 volunteer centers namely PAJANCOA & RI,
Karaikal; SKUAST, Kashmir; BAU, Sabour; UAS, Dharwad;
BUAT, Banda and ANGRAU, Guntur. Directorate carries
out research and extension programme through these
centres in various parts of the country. 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.

9.2 Collaboration with other institute and agencies

The Directorate has active collaboration with different
ICAR Institutes like ICAR-NIBSM, Raipur; ICAR-NRR],
Cuttack; ICAR-CIAE, Bhopal; ICAR-IISS, Bhopal; ICAR-
IISR, Indore; ICAR-ATARI (Zone VII), Jabalpur; ICAR-
NAARM a-IDEA , Hyderabad and also with other Non-
ICAR Institutes like IRRI, Philippines; ICFRE, Dehradun;
TFRI, Jabalpur; CFD, Raipur; SFRI, Jabalpur and various
herbicide industries namely UPL, Syngenta India Ltd.,
Pune, AG Bio Systems, Hyderabad; ADAMA Pvt. Ltd.,,
Hyderabad; BASF, Mumbai; Tropical Agrosystem,
Chennai. Directorate is actively running the network project
(NICRA) funded by ICAR. The Directorate also collaborated
with different research agencies such as DST and DBT, Govt.
of India for various research programmes.
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(THRMTEANRIRY) BT Afehd U | Il I8 2 | e 9
[AR=T are QoiRal o s ua renfieT fawmT
qT g URIfal T, 9Ra WReR & 9 A
ST BRIHA! B folg i FEdRT b |

g B H feume 9 I 99 Acdd (THHUA)
IRASHT & BRI & fw I qEer faee B
(T, SeragiasT R T Hreifiras) #3rer, wRd
WHR & AT Afha ggar e fear 21 s9

fFeemed & Iene S WRUAaR] & e & folg

HAYST oHS UTeR WeH (THSIUITH), Hed Uesl UTeR
SRS pu= farfies (TrdidRiRfive), |arel (7)) &r
RETEl A% UM HRA © | I8 Qe WRUAaR &l
UEaM & oy @l TTC WicgRi” B WRUAAR JuTTcrdl IR
ORI STFGRI AT UM &Rarl © | Aeemer 1 I §ie
T (TR, HaTe qT 7o Ueel 97 vd B fadr
T (THATTIUwSIRA) & 1eF I8, Ud a1 okl At
BHAl @ 9o Sded & o ff wearT fear 2
ISR T8 B AfABIRA—SeT foram! afd fafi=
RAOURDI B AT FRTBAD dSh! gRT 3D dd TSI
B AOGD PR B forg FRemery @1 ve Frafid gfsar
fagar 2 |

9.3 f¥rear va yRiEvTsRisy
ATy & T &8 e Ud rHuT o SRS,

W, AU, YT AR Plelsl, ST, Ta-He ASd
PIcISl, STTAYR; He TARIRTTH Bictel (FRI), STR;
q1aT ol Afeell HeTdererd (), Seyy; fdmH
faeafaenery, swom: wRfiwfaf, afor; Femerer
faafdenerd, STaeyR; HTA™d- faeafdererd, Saey; .
Ap.fafd, SeagR; sAlEf, R, g, Seegy;
Ueud faeafdernerd, |9ar va AL R, REae & |
AT S0 € | eeerd & SIRKh favafdenreri g
IT® BIEI & oy FAORR ATEIH D5 & W H§ 1
A= < T 2 | Feemer 7 dsnfel, fava avg faei,
R ®fl, I AR & AfERAT g wwrforefiea
Al @ oY ERUTAR eed § I=1d ddeidh| U= Ao
BHRIHH A AIRTd fhy | e “Aeg gaer s
Wd M ASHET & JAd 7 U B (bl @ foy
ERUTAR Yaer Ug il § AfRiefor o JaT _ell 2 |

9.4 AATEHR AdA

IRA # fAf=T Tl R B 3R IR—Baa Y 14
STl WRUGAR & Yau9 & o0 AATEHR HATG <F TS |
v frafad Tfafafsr @& wu ¥, Mewen fagsh sneme
IRUAART S TTTGIVETT, GICTAT HENL JISHIT+ar HRIRT
anfe & foru wWrRudar o & forv fRauret o
AATEHR U T&TH HRal g | fFeemery  faH derse
AAEHR AT (B.TA.LTE,) & AIH A < & A ol
A g D ATAR ERUTIR Y Thei1h| BT TR
HRAT 8 | TSl VY ‘gddbol’ T ‘dls A9oR’ & AgH 9
fafr=T ®acl # WRUdIR YdEH TR AR AARHR
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Recently, the 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 (MPPCCL), Sarni (MP) for the
elimination of aquatic weeds. This Directorate also provides
imagery information on weed species to "Agri Net
Solutions" for weed identification. Directorate also has
collaboration with National Seeds Corporation (NSC),
Bhopal and Madhya Pradesh Seeds and Farm Development
Corporation (MPSFDC), for producing for different crops
like wheat and chickpea. Interface meetings with different
stakeholders including of Scientists-State Agriculture
officers-Industry Farmers are a regular feature of

Directorate to strengthen the collaboration among them.

9.3 Education and training programmes

The Directorate has MoUs with several educational and
research institutions namely IEHE, Bhopal; Anugrah
Narayan College, Patna; Govt. Science College, Jabalpur; St.
Aloysius College (Autonomus), Jabalpur; Mata Gujri
Mahila Mahavidyalaya (Autonomus), Jabalpur; Vikram
University, Ujjain; RVSKVV, Gwalior; Mahakaushal
University, Jabalpur; Mangalayatan University, Jabalpur;
JNKVV, Jabalpur; IGKV, Raipur; RDVV, Jabalpur; AKS
University, Satna and MGCGYV, Chitrakoot. Directorate has
also been recognized by the above universities as post-
graduate research centre for their students. Directorate also
organized training programmes on advanced techniques in
weed management for the scientists, subject matter
specialists, extension personnel, state government officials
and progressive farmers. Directorate also provides training
in weed management aspects for farmers of Madhya
Pradesh under "Madhya Pradesh Mukhyamantri Khet Tirth
Yojana".

9.4 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 'Herbcal' and 'Weed Manager'.
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wATfar Ue fafafer & fdavor 59 yaR 2—
ARIS 43D BT AT

9o &) oT praf-aae afafd s 3qiie
Joat &1 g smaee fear | = oy
HRITIT IRAfT B T A G 2022 B AR d5h

& JiFelTs UIce d9 e a1 JoTell W U fhd T |
SR gfcdad | ured FHIer & JJAR G T fawgair
TR HIIATE] BT T qAT G STIIRT BT gsifeha faar
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RISTHTYT AT SRI%H ST fharaa

ARA TRBR BI ST T & TR FLRAT R
Hurfed Sl 3 &= @1 fharaas e &1 & forg

a1 28 /01 /2022, IS | S 2022 [HTET @1 96&
fasTias 30,/04 /2022, JeTs | fAawR 2022 &1 AT
d3% 1P 31,08 /2022 T4 JACER ¥ [aARR 2022 B
famTer 9@ e 31 /10 /2022 BT 9T & TR
¥ ST @1 e |

Iqd dodl H FewTed & WA ST UMK,
AP vd AMfT & ueIeN |afaferd gy dod H
BRI ¥ Heafta fdgeil iR faar fear i v sl
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AR & T gRT el fomfeal &1 favga &RT uvgd
e T, foras TomTeT JIRFRIH 1963 @1 ORT 3(3) &
e &1 R & e # Faran 131, qoaedrd el
fomfeal @ ofavid SIRY iRTe  ufodesl, drTeiar,
HAATYAT g ST fagail seaTfe & Haferd =] &l TS, |ref
B JEIR A RISTHTST |AfAfa & @3 T snreard=r &
Hae H GO SIgIRTT d1 I HRIATS! BT =g uF I
SR a1 TRy |

Jedl ¥ oT affe eRieHr § iR deat &1
UI&l R AT IS I9TT T AR Py STFFem
gy | ura <=/ 3reen /S & S ued W
At DI TS AR 37 I8 # fordy Ty ol o1 ar et &
forT HriarEY @ TS |
AaTRIS fa=d yforde &1 dwerq

IR WBR & oM 9T, T[8 F3ed gRT
iR Raé & gremt § fFeenes & A s 9
P31 11 %2 ol 1l @1 uarfy ot o=l vameR & srids
TS AT IR HI Y 31R SP! FHfdha $R Yfada
B ARAI BN FEa aRye 5 fQeel], TR ASTHIT
BT AMfI—2 STTAYR UG ST fa¥TT T8 AT
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TTEHATC, RISTHTYT [I9RT §IRT STIRT IISTHINT a1 BRI
# o A el & AR BRiaTe! & forg |t ST ot
IoTTST T AT/ el 3 TR Td HRIAT T dIT 39
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4. &= 13 g, 2022 & FQwTeR R U6 fIaxiy
R SIS &7 AT "IN & 75 9% IR
BT BIHBTS H ST fF=) &1 Agcd” vy w)
| SARTBTRAT TF HHATRAT =g b1 77 | [o=Tas Farm

. Lk AT TIAYR 2 |

1. | 2 wilRN wfer YIH YREHR 5. faeTid 22 RIdwR, 2022 BT 9Ty gRT o=l Twars
2 At sfa WS fadi PR H SRF Udh feaim Rl SRISmem &1 3o
5 | o Wi e NI DR sratadE o 3 erfgmar 9fg @g D

g Rrarsil @1 #g@” favy w Wi sfeRal e
HEAIRAT 8G ha1 71| R gadr = q461 HAR,
R AT ATNBIRY, ST TSI, 778 faeel 72 |

1. HUVG USRI —  UIH 6. faTier 23 fawmR, 2022 &1 vep faeily f=d) Hrimen
2. & ST - fedw BT A “HY S H I~ dB-1D! BT SUAIT”
3. WIUHE. ST — g v W T PuDI, AABIRIT & HHATRAT v (HAT

10. FERa gt 8q gearR — . .. 944
BT U o 1 |
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Terermeft STee #eE

Students' Research Programme

fvafdemery, aferar (A0) @ A gxeERd aHsidl

A0 & TR frforRaa faemeft fceme # \aerR

IR NS, FR B

dissertation during this period:

As per MoU signed with different NARS universities
viz. Jawaharlal Nehru Krishi Vishwavidyalaya, Jabalpur
(M.P.), Indira Gandhi Krishi Vishwavidyalaya, Raipur
(Chhattisgarh), Rajmata Vijayaraje Scindia Krishi
Vishwavidyalaya, Gwalior (M.P.), the following students
were supervised for their Post Graduate and Ph.D.

faemeft &1 & fiRra &1 M HeTfaerer / HE—HATEDIR
M (TaTasd ar fazafqeme
gt
Name of the Degree) Title of Thesis College/University Co-Advisor
Student (M.Sc. or Ph.D.)
2 Anrs s BINCK| fcrIayr SITHIINT & folg STefary — REISEICISEEICAL SN Eo)
(@re fa=m) IS YU 31T BT Ml freafaener, SaaR
Mr. Yogendra Mishra | Ph.D. Assessment of climatic smart Jawaharlal Nehru Krishi Dr. Shobha Sondhia
(Entomology) management strategy for Helicoverpa Vishwavidyalaya, =
armigera Jabalpur
3N = FAR BINEE] AFBI—G—HT B FoTell H B3 NELIGIRCERINGG Sl Q@ =Ry
(@ fagm) RRITUAT U9 WRUdaR gdee et &1 | Riftr sy fReafere,
WRUTAR BT eI, SedTad, IORR
Sl OIS 3IR FaT WReT W Jo1a
Mr. Narendra Kumar | Ph.D. Effect of crop establishment and weed Rajmata Vijayaraje Dr. V.K. Choudhary
(Agronomy) management practices on weed dynamics, | Scindia Krishi
productivity, energy budgeting and soil Vishwavidyalaya,
health in maize-wheat-greengram Gwalior
cropping system
JA 3fdT HFER | WgEE H—IG—HT el HOTell § B NNGISINERDIN Sf fia. ARy
(@ fagm) RRIUAT U9 WRUdaR gdee At &1 | Rt sy feaferer,
ERUAAR 70T, IAEHAr AR RCIITSEN
ISECIREARKIC]
Ms. Alpana Ph.D. (Agronomy) | Effect of crop establishment and weed Rajmata Vijayaraje Dr. V.K. Choudhary
Kumbhare management practices on weed control, Scindia Krishi
productivity and profitability in rice- Vishwavidyalaya,
wheat-greengram cropping system Gvalfen
A el Rig | el G—Ig—HIT BRIl HOTell § €1 Bl NREININECRINS] Sf. d®. goli
(= fa=r) Al garme 1 WRUGIR gdE gl | Riftrr Ry faeaferey,
S TEd TRUGAR] PI TRRAIDT 3R | T@rferR
SifgaT BT e
Ms. Sonali Singh Ph.D. (Agronomy) | Study of ecology and biology of weeds Rajmata Vijayaraje Dr. P.K. Mukherjee
under weed management practices of Scindia Krishi
direct-seeded rice in rice-wheat- Vishwavidyalaya,
greengram cropping system Gwalior

Y BTATAROT
SIERCIN

Mr. Kalicharan

THUHRT
@ fa=m)

M.Sc. (Agronomy)

A g TS O (IO Tergar Uel.)
H 99 X SR WRUTAR TS Tt
BT WRITIR {01, SATEHT iR
IS TR 9T

Effect of seed rate and weed management

IMgoNPdl —IRUTS!
PN FETderner U4
A B, AFIBIGR

IGKV-RMD College of

St QA

Dr. V.K. Choudhary

¥

Ahirwar practices on weed control, productivity Agriculture and Research
and profitability in direct seeded rice Station, Ambikapur
(Oryza sativa L.)
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faemeff &1 E2il AN &1 Mol HeTfaered / ESSEIREAN
9 (TaTasd ar fazafaeme
firg=el)
Name of the Degree Title of Thesis College/University Co-Advisor
Student (M.Sc. or Ph.D.)
5N f39% HIR g9 | AT TN AR 9 (SIS WeTgar | JMSSiddl —IRTAS) Sf. AR
@ fasm) Tal) # ERUTIR Heid & Rach P AETfderery wd
SHOIATIRR Pl SIa—JHTgHIRET BT T B, FADIYR
HedTh
Mr. Vivek Kumar M.Sc. (Agronomy) | Evaluation of the bio-efficacy of IGKV-RMD College of Dr. V.K. Choudhary

Dubey

imazethapyr against weed complex in
herbicide-tolerant rice (Oryza sativa L.)

Agriculture and Research
Station, Ambikapur

IR CE R NI THTHHT TRIfTTH fRe¥IBIReT Ud. &l STATEReld 8% Py Sl garR duh
(Sta Hrenfira) FARICIRE SHHM 3T fageryor faeafaene™, SaayR IGECRIN]
Mr. Pawan Prajapat | M.Sc. Chloroplast genome sequence analysis of | Jawaharlal Nehru Krishi Dr. Pawar Deepak
(Biotechnology) Parthenium hysterophorus L. Vishwavidyalaya, Vishwanath
Jabalpur
CIRE BN THTEA gfeHaTe H ST—TE—TT H¥Iel ToTel! SATERATd 8 Py ST BB, T
(T fasm) P TEd A AT R TRUTAR fqeafderned, STaegR
ydg faftrRi &1 gar Srea afoefierar
R dTE®Iferd uWTg
Mr. Rajneesh M.Sc. Long term impact of crop Jawaharlal Nehru Krishi Dr. K.K. Barman
Sharma (Soil Science) establishment and weed management Vishwavidyalaya,
practices on soil carbon dynamics under Jabalpur
rice-wheat-greengram cropping system in
a vertisol.
Y fade iR THYHT g —Ig BAd YOSl & Tq8d g # | SaTeRald 8% Hiy 7 faqrax 1
(a1 fa=m) HeHergRi—fRersd &1 wafa W | fJeafdeney, SeagR
AT Wi Aadel TR e
Mr. Vinod Gaur M.Sc. Effect of metsulfuron-methyl on selected | Jawaharlal Nehru Krishi Mr. Dibakar Roy
(Soil Science) key soil biological indicators in wheat | Vishwavidyalaya,
under rice-wheat cropping system Jabalpur
3 Hraw T A T T H AR ERUdaR ydeE STATERellel g% By I ECINECHER
(drer 7 fagm) | fafert & wifad ey weeifdae | favafdered, SeagR
el B UEE AR i
Mr. Abhishek M.Sc. Evaluation of beneficial microbial groups | Jawaharlal Nehru Krishi Dr. Himanshu
Gautam (Plant Pathology) | asinfluenced by different weed Vishwavidyalaya, Mahawar
management practices in wheat and Jabalpur
chickpea
SRS S¢ S5
2SS 0”’0 2S
&
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ST, UIger Pife J@oil Pl 18—20 BREN, 2022 & AR
Siiehd! AITEE, 3TVRT §IRT ARSI "Il JaT w@Re
3R B3Il IUTE & HGe & folg Mg I+ fawy R
AT RIS AT & SR T & &7 o
S9% ARG BN OARGAT o 8¢ SR Sudfed
PREPR—2021" I FH fobam 127 |

MBI FAR YT, THIE HAR T[T Td AT 8-S B 41
FHAPN faeafdenrad, SeR — FAgR, o, Ra
23—26 WA, 2022 & ARM “UEWRIT fIgT: G
AR FTag” v W IR 8d SfaRTE gw e
ITEGTHANATATH 2022 H “3A[Ag] IRAHS 3T
BolIged N FHoIRIA SARIIRA Uh. . Ul
HIRFT oIk faee 3ffp W1 R URex ugfd & fore
IS UCR JREBR’ A FHAT (5T T3 |

1. 9aR Eue fAgaH1er BT 14—17 30, 2022 B SRH dos
IIAT—ATS ST BT 2022 B AR TR § ST AT 3T
SHfeH, SR TaTSl Rd TS Saeiufic, STk Ue gRT
g qrRIICaIAIRe QREBR | TR fam 13T |

Sf. YarR S faearer &I 14—17 3, 2022 & IR oS
IRI—WATEAS B 2022 & N TR ST AT AT
SHfeaT g a sl Red U SaduHe, SR Uae §RT
AT AT GRIBR' 3 FHAT BT 3107 |

HPHAFI—ERITIR JJAI (eeMery, STaAR & 349
RIUAT fea9y’ & /qeR UR 22 Jfdiet 2022 I fafi=1 Sifvr
H ¥ AWl gRT fBY 17 It ANTEH & R R a9
2021—22 & U Fd&S FRIGAT REBR' UM By Y,
Sf. Affrar wve, aRw Jgnfe @ oofl), s das
AT, TETID J& Th-Teb] BRI (qTebeitept #of), 21 <.
TR, TS (TR 2107), 3R &7 I19] YR, FHI
TERID B (HRI TS A1 &ofl) |

<[, W3R, BT 26—27 HS, 2022 B QR HIHATI—.P.
AW, WA H P gigHAT Ud gexc S 27 &1
P JfIfFe § Arem” R LR A (I
) H “Holl dffoTa memRd Sfar U4 siaR dfs e
I BT AT IR U B fery #Ras wRfa @ fore gerd
YRIBR A FHAT (BT T3 |

S Sud. A5 @1 05 I, 2022 B UK B fawme
FBTEH BY 2041 1D 3MH FHT B ISP B SR ARIET
P v TWRYTIR Jde TR I H Agayof InTeE &
forg Wiy By fasme srpred, = feeh ¥ wlafea
BATRIY A FHATT foham 1 |
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J&ER T §HH
Awards and Recognitions

Dr. Pijush Kanti Mukherjee was honored with the
'Outstanding Achievement Award-2021' recognizing
his contributions in the field of Agronomy during the
International Conference on “Recent Advances for
Managing Sustainable Soil Health and Crop
Production” organized by GKV Society, Agra during
18-20 February, 2022.

Dr. Yogita Gharde received 'Best Poster Award' on “In
vitro assessment of fungicides against Fusarium
oxysporum f. sp. pisi causing Fusarium wilt of pea”
authored by Lokesh Kumar Pancholi, Pramod Kumar
Gupta and Yogita Gharde in IPSCONF 2022 held at
SKNAU, Jobner-Jaipur, Rajasthan, India during 8"
International Conference on Plant Pathology:
Retrospect and Prospects during March 23-26, 2022.

Dr. Deepak Vishwanath Pawar received 'Innovative
Biotechnologist' Award of the Indian Society of
Genetics, Biotechnology Research and Development,
U.P. on the occasion of World Bio-Sciences Congress
2022 during April 14-17,2022.

Dr. Deepak Vishwanath Pawar received the 'Young
Scientist Award' of the Indian Society of Genetics,
Biotechnology Research and Development, U.P. on the
occasion of World Bio-Sciences Congress 2022 during
April 14-17,2022.

On the occasion of '34" Foundation Day' of ICAR-DWR,
Jabalpur on 20 April, 2022, 'Best Worker Awards' were
conferred for the year 2021-22 based on the outstanding
contributions made by the staff members in different
categories: Dr. Yogita Gharde, Sr. Scientist (Scientific
category); Shri Pankaj Shukla, ACTO (Technical
category); Shri T. Lakhera, Assistant (Administration
category); and Shri Raju Prasad, Skilled Supporting
Staff (Skilled supporting staff category).

Chethan, C.R. received first prize in Oral Presentation
for presentation on “Fuzzy logic adarith antar avon
antar pankti nidai yantra ka nirman” authored by in
Rashtriya Adiveshan (National Convention) on
“Katrim Buddimatha evam internet of things ka krishi
abhiyantriki me yogdaan” during 26-27 May, 2022 at
ICAR-CIAE, Bhopal.

Dr. J.S. Mishra received prestigious Fellowship from
the National Academy of Agricultural Sciences, New
Delhi for his significant contribution to research on
Conservation Agriculture and Weed Management
during the 29" Annual General Body Meeting of the
National Academy of Agricultural Sciences on 05 June,
2022.
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HIHIATI—ERITAR AT IQeMerd, STaaqR Bl 16
SITE, 2022 BT I BN A= dg aRER, 73 faeel #
IR HAgd & 94d Wl g R REPR
HARIE—2022 S JGAR W Y 2020—21 & foIg wfaftsd
RIS ST IISTHIET GREPR’ AT 99 2021 & forg wqorer
Siepx fqemeft ) uf¥et RepR’ & Fwfa foham 1 |

ST AIRAT RS BT 17—19 RAdaR, 2022 & SR AT
eI, e fawafdene™, dieRt, $ud UReER], Jurd |
Py, @I, wAfeRvT vd @rel GRem R ARdd wAaE
(fwa: Sierary uRade vd gadl 9E) (SUUHs.
T%)—2022)" fawg WR AT AN ICRIERT A &
R R ‘BN ARD' & &3 H I Ih AN 3R
q=gar & forg ©f AdL @l FEiReEe s@Ere—2022
YRIBR H FHAT BT 737 |

ST doger Hifcr gesll BT 20—23 AR, 2022 & IRM
3t HY favafdene, svie, ToRmd, RA # MG
RN RIS ERYTAR T H IS yHSeqUa—Hall
TS’ A AT fobar T |

Sofl. I AR, BT 20—23 AR, 2022 & SR 3Mvig
P fIeaidernery, vig, ToRME, YR H AT dRR
MR WRUTIR T H EudSyud of. Il
AT AT IS ASfCTE are’ | FRAIT T 1T |

ST d1.%. @RI BT 20—23 fIHeR, 2022 T IR 30T By
faeafdene™, omvie, ToRd, IR H MR R
TR TRUTIR ARTAT 3 HIIS URER REBR' &
o T |

1. vy, st ud ©f fio. DRt B Bicarger vaRueE
3iTh SfSaT & "ot I YRRB R’ AR o 11T |

AIPHITI—TRITAR AL Feerd, SaaqR Hl TR
RISTTT HTATa AR (ARS) T HHid 2, TIAYR
ERT 16 faHaR, 2022 BT AT H ARG B qoH
3D TAR-IRIR & forg Trerar o= &1 et foam a7 |

S, fRAIY] HeTeR BT 20—23 fIHR, 2022 & IR AT HY
faeqfdener, omvie, ORI, 9RA H AT AR
IR WRUTIR AR H IS YRR REDR T&TH
[ERIRE

S R RS F RIS OHd O § detead
UCHHTdivE, SHa 3 TfiheeRd g TS
giferdt Red v drs ariTatol U A-orie & fore aHierd”
B 0T B fhar|

Sl ARET TRe B FAERAd Age S [Jwafdene,
SR §RT TA.UHA. Hi Wikggs! fva o7 ifq &
AIH & oy el WieTd’ & WU # Fyeh fohar T |

Sl ARAT TRe Pl AR 8w Hiy fAwafdere,
SEAgR & QSN iR NLua S, Sy Fifere ueusmd &
o weus FaRe®’ & wu # g fam T |
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ICAR-Directorate of Weed Research, Jabalpur received
prestigious the 'Rajarshi Tandon Rajbhasha Award
2020-21' and 'Ganesh Shanker Vidhyarthi Hindi
Magazine Award' for the year 2021 on the occasion of
ICAR's 94" Foundation Day and Awards Ceremony-
2022 held at National Agricultural Science Centre
Complex, New Delhi on 16 July, 2022.

Dr. Yogita Gharde received the Dr. V.P. Tyagi
Memorial Award-2022 for her outstanding
contribution and recognition in the field of
'Agricultural Statistics' on the occasion of 4"
International Conference on “Global Efforts on
Agriculture, Forestry, Environment and Food Security
(Theme: Climate Change and Its Impact) (GAFEF-
2022)” at Institute of Forestry, Tribhuvan University,
Pokhara, Campus Pokhara, Nepal during September
17-19,2022.

Dr. Pijjush Kanti Mukherjee bestowed with ISWS-
Fellow Award at 3" International Weed Conference
held at Anand Agricultural University, Anand, Gujarat,
India during 20-23 December, 2022.

Er. Chethan C.R. received 'ISWS Dr. T.V. Muniyappa
Young Weed Scientist Award' at the 3 International
Weed Conference held at Anand Agricultural
University, Anand, Gujarat, India during 20-23
December, 2022.

Dr. V.K. Choudhary received 'Best Poster Award' at 3
International Weed Conference held at Anand
Agricultural University, Anand, Gujarat, India during
20-23 December, 2022.

Dr. ].S. Mishra and Dr. V.K. Choudhary bestowed with
'Sri Ram Puraskar' of the Fertilizer Association of India.

ICAR-Directorate of Weed Research, Jabalpur was
awarded the appreciation letter by Nagar Rajbhasha
Karyanvayan Samiti (NARAKAS) Zone No. 2, Jabalpur
on 16 December, 2022 for official work in Rajbhasha and
its canvassing and dissemination.

Dr. Himanshu Mahawar received 'Best Poster Award'
at 3" International Weed Conference held at Anand
Agricultural University, Anand, Gujarat, India during
20-23 December, 2022.

Dr. Yogita Gharde acted as 'Reviewer' for
International/ peer reviewed journals viz. The Canadian
Entomologist, Journal of Agricultural Economics and Policy
Research and Weed Biology and Management.

Dr. Yogita Gharde was appointed as an 'external
examiner' to evaluate the M.Sc. Agricultural Statistics
thesis from Jawaharlal Nehru Krishi VishwaVidyalaya,
Jabalpur.

Dr. Yogita Gharde was appointed as 'Question paper
setter' for PG and Ph.D., Agril. Statistics courses of
Jawaharlal Nehru Krishi VishwaVidyalaya, Jabalpur.



NTHITU- T IeIfor
ICAR DWR

Sl dUh UIR B FAERA gw PN fIeafdere,
TIATR W TATA R, By St Menfira fawg o) NIRRT a1
TS B @ oy I8 Wietd' & wu § s fhar
T |

Sl P TAR B AR Tew Hiy faeafderes,
\—rrslag’\lzﬁd’r\—:ﬁ wd v, By Sig drenfire ureasHl &
o e s FaRe®’ & wu # fFrgeh fam 1 |
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Dr. Deepak Pawar was appointed as an 'External
Examiner' to evaluate the M.Sc., Agricultural
Biotechnology thesis from Jawaharlal Nehru Krishi
Vishwa Vidyalaya, Jabalpur.

Dr. Deepak Pawar was appointed as 'Question paper
setter' for PG and Ph.D., Agricultural Biotechnology
courses of Jawaharlal Nehru Krishi Vishwa Vidyalaya,
Jabalpur.

Mr. Dibakar Roy acted as 'Reviewer' for International
peer reviewed journals viz. European Journal of Soil
Science, Frontiers in Environmental Science and Agronomy
Research.

Dr. Dasari Sreekanth was appointed as an 'External
Examiner' to evaluate the M.Sc., Plant Physiology thesis
from Jawaharlal Nehru Krishi Vishwa Vidyalaya,
Jabalpur.

Dr. Dasari Sreekanth was appointed as 'Question paper
setter' for PG and Ph.D., Plant Physiology courses of
Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur.

Dr. Dasari Sreekanth acted as a 'Reviewer' for
International peer-reviewed journal Physiology and
Molecular Biology of Plants.
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JRITH
Publications

Research/Review Articles

Ahirwar K.C., Choudhary V.K,, Sahu M.P., Patel A,, Singh
VK. and Dubey V.K. 2022. Seed rate and weed
management practices influences weed severity, and
productivity in direct-seeded rice. The Pharma
Innovation Journal 11(8): 555-559.

Bajpai A., Mahawar H., Dubey G., Atoliya N., Parmar R,,
Devi M.H., Kollah B. and Mohanty S.R. 2022. Prospect
of pink pigmented facultative methylotrophs in
mitigating abiotic stress and climate change. Journal of
Basic Microbiology 1-11. doi: 10.1002/jobm.202200087

Chethan C.R., Dubey R.P., Chandar S., Pawar D.V., Ghosh
D. and Singh P.K. 2022. Harnessing the full potential of
low-dose high-potency (LDHP) herbicide molecules by
standardized spraying technique in rice and wheat.
Indian Journal of Weed Science 54(2): 146-150.

Chethan CR., Tewari V.K, Shrivastava A.K.,, Nare B,
KumarS.P., Dubey R.P., Singh P.K., Ghosh D., Chander
S. and Sreekanth D. 2022. Optimization of potato tuber
sprout-eye orientation and effective weed management
practice to produce higher economical tuber yield from
cut tuber planting. Potato Research.
https://doi.org/10.1007/s11540-022-09578-5.

Choudhary V.K. and Meena R.S. 2022. Assessment of
diverse tillage system with mulching for water-cum-
energy efficiency and soil carbon stabilization in maize
(Zea mays L.)-rapeseed (Brassica campestris L.) system.
Soil and Tillage Research10.1016/].still.2022.105326.

Choudhary V.K., Dubey R.P. and Mishra J.S. 2022. Weed
management in oilseed crops: a review. Indian Journal of
Weed Science 54(4): 411-420.

Dasari S., Pawar D., Chethan C.R., Singh P.K,, Sondhia S.,
Chander S. and Singh M.C. 2022. Indian quarantine
weeds invasiveness assessment using bio-security tool:
Weed Risk Assessment. Indian Journal of Weed Science
54(2):110-115.

Devanna B.N., Jain P., Solanke A.U., Das A., Thakur S.,
Singh P.K., Kumari M., Dubey H., Jaswal R., Pawar D.,
Kapoor R., Singh J., Arora K., Saklani B.K., Anilkumar
C., Maganti S.M., Sonah H., Deshmukh R., Rathour R.
and Sharma T.R. 2022. Understanding the dynamics of
blast resistance in rice-Magnaporthe oryzae interactions.
Journal of Fungi 8(6):584.

Dubey R.P., Shyamlal, Ghosh D. and Singh P.K. 2022.
System productivity, energetics and economics of
soybean (Glycine max)-wheat (Triticum aestivum)
cropping system as influenced by weed management
practices. Indian Journal of Agricultural Sciences 92(8):
962-965.
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Dubey V.K,, Choudhary VK., Sahu M.P., Ahirwar K., Patel
A. and Rathiya P.S. 2022. Weed management in
herbicide-tolerant rice under direct-seeded conditions.
The Pharma Innovation Journal 11(7): 668-672.

Dwivedi S.K., Kumar S., Mishra J.S., Prakash V., Rao. K.K.,
Bhatt B.P. and Srivastava A.K. 2022. Interactive effect of
elevated (CO,) and temperature on the photosynthetic
process, anti-oxidative properties, and grain yield of
rice. Journal of Agronomy and Crop Science 208(3): 384-
393.doi: 10.1111/jac.12579.

Ghosh D., Brahmachari K., Skalicky M., Roy D., Das A.,
Sarkar S., Moulick D., Bresti¢ M., Hejnak V., Vachova P.
and Hassan M.M. 2022. The combination of organic and
inorganic fertilizers influence the weed growth,
productivity and soil fertility of monsoon rice. PloS one
17(1):p.e0262586.

Ghosh D., Mishra SK., Singh R., Rathore M., Kumar B.,
Dubey R.P. and Singh P.K. 2022. Variability in seed
germination and dormancy of Indian Weedy Rice.
Indian Journal of Weed Science 54(2): 137-141.

Jamaludheen A., Chand P., Praveen K.V, Krishnan P. and
Singh P.K. 2022. Trends in global herbicides research
during 2011-2020: A web of science- based
scientometric study. Indian Journal of Weed Science
54:1-10.

Jamaludheen A., Singh D.R., Subash S.P. and Aditya K.S.
2022. Farmers' Investment on Productive Assets in
Rural India: Composition and Determinants. Indian
Journal of Agricultural Economics 77(2):221-23.

Kharte S., Gupta P.K. and Gharde Y. 2022. Role of weather
parameters on development of pea diseases of central
India. Annals of Plant Protection Sciences 30(1):33-36.

Kharte S., Gupta P.K., Gharde Y. and Pancholi L.K. 2022.
Distribution of pea diseases in major growing areas of
Madhya Pradesh. Annals of Plant Protection Sciences
30(1):22-26.

Kourav P.S., Bisht K., Singh P.K. and Shrivastava S. 2022.
Exploring the economic and social significance of
Jaggery production and marketing: Challenges and
solutions for sugarcane growers in Narsinghpur of
Madhya Pradesh. International Journal of Agriculture
Sciences 14(12):12119-12121.

Kumar R., Makarana G., Mishra J.S. and Bhatt B.P. 2022
Response of sorghum (Sorghum bicolor) cultivars to
nitrogen in non-traditional areas of Bihar. Indian Journal
of Agricultural Sciences 92(9):1076-1079

Kumar R., Mishra J.S., Naik S.K., Mondal S., Meena R.S.,
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Biswas A.K., Choudhary A.K., Hans H., Dubey R,
Kumar S., Sundaram P.K., Raman R.K., Monobrullah
M., KumarS., Kumar U., Bhatt B.P. 2022. Impact of crop
establishment and residue management on soil
properties and productivity in rice-fallow ecosystems
in India. Land Degradation and Development 33 (5):798-
812.

Kumar R., Mishra J.S., Mali S.S., Mondal S., Meena R.S., Lal
R.,JhaB.K,, Naik S.K., Biswas A.K., Hans H., Sundaram
P.K., Choudhary A.K., Monobrullah M., Kumar S,
Kumar S., Raman R.K., Bhatt B.P. and Kumar U. 2022.
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ecosystems of South Asia. Journal of Cleaner Production
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Kumar R., Choudhary J.S., Mishra J.S., Mondal S., Poonia S.,
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Outbrust of pest populatins in rice-based cropping
systems under conservation agriculture in the middle
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Kumar S,, Basu S., Choudhary A K., Mishra J.S., Surajit M.,
ShashiS., Dwivedi S.K., Kumar R., Kumari S., Narayan
B., Kumar S., Kumar U., Kumar A. and Kumar G. 2022.
Redox imbalance disrupts spikelet fertility in rice: A
study under stage-specific and multi-stage drought in
eastern Indo-Gangetic plain. Environmental and
Experimental Botany 205: 105121. https://doi.org/10.1016/
j-envexpbot.2022.105121

Kumar S.P., Tewari V.K, Mehta C.R., Chethan CR,,
Chandel A., Pareek C.M. and Nare B. 2022. Mechanical
weed management technology to manage inter- and
intra-row weeds in agroecosystems - A review. Indian
Journal of Weed Science 54(3): 220-232.

Mishra J.S. and Choudhary V.K. 2022. Weed and nutrient
interactions in dryland agriculture. Indian Journal of
Fertilisers18(11): 652-662.

Mishra J.S., Kumar R., Mondal S., Poonia S.P., Rao KK,
Dubey R., Raman RK., Dwivedi SK., Kumar R,
Saurabh K., Monobrullah M., Kumar S., Bhatt B.P,,
Malik R.K., Kumar V., McDonald A. and Bhaskar S.
2022. Tillage and crop establishment effects on weeds
and productivity of a rice-wheat-mungbean rotation.
Field Crops Research. 284, 108577, http://doi.org/10.1016/
j.fcr.2022.108577

Moulick D., Ghosh D., Skalicky M., Gharde Y., Mazumder
M.K., Chowdhury S., Biswas J.K., Santra S.C., Brestic
M., Vachova P. and Hossain A. 2022. Interrelationship
among Rice Grain Arsenic, Micronutrients Content and
Grain Quality Attributes: An investigation from
Genotype x Environment perspective. Frontiers in
Environmental Science. Doi: 10.3389/ fenvs. 2022.857629.

Mukkamula N., Nagabhushanam B., Mir M.I., Dasari S. and
Kumar B.K. 2022. GC-MS analysis of bioactive

compounds in methanolic leaf extract of Maerua
oblongifolia (Forssk.) A. Rich. Materials Today:
Proceedings. doi.org/10.1016/j.matpr.2022.08.063

Pancholi L.K., Gupta P.K., Gharde Y. and Kharte S. 2022. In
vitro assessment of fungicides against Fusarium
oxysporum f. sp. pisi causing Fusarium wilt of pea.
Annals of Plant Protection Sciences 30(1):18-21.
DOI:10.5958/0974-0163.2022.00004.0

Pawar D.V., Sreekanth D., Chander S., Chethan C.R,,
Sondhia S. and Singh P.K. 2022 Effect of weed
interference on rice yield under elevated CO, and
temperature. Indian Journal of Weed Science 54(2): 129-
136.

Pawar D.V., DasariS., Chethan C.R., ChanderS., Marathe A.
and Sondhia S. 2022. Chenopodium quinoa: a potential
source of nutrition. Agriculture Letters 2(1):28-31.

Pradhan S., Khare N.K., Singh P.K. and Bisht K. 2022.
Information seeking behaviour of farm households
regarding nutrition-sensitive agriculture. The Pharma
Innovation Journal11(3):11378-11380.

Pradhan S., Khare N.K,, Singh P.K., Bisht K. and Naberia S.
2022. Development of scale to measure the behavioural
intention of farmers to adopt nutrition sensitive
agriculture. Asian Journal of Agricultural Extension,
Economics & Sociology 40(4): 77-85.

Raghuwanshi S., Khare N.K., Singh P.K. and Singh R.B.
2022. Study of listening behavior of listeners and its
impact for khet khaliyan programme in Bundelkhand
region. The Pharma Innovation Journal 11(1):1345-1347.

Raghuwanshi S., Khare N.K,, Singh P.K. and Singh R.B.
2022. Study of relationships between independent and
dependent variables and constraints and strategies for
enhance the effective implementation of khet khaliyan
programme in Bundelkhand region. The Pharma
Innovation Journal 11(1):1348-1350.

Roy D., Datta A., Jat H.S., Choudhary M., Sharma P.C,,
Singh P.K. and Jat M.L. 2022. Impact of long term
conservation agriculture on soil quality under cereal
based systems of North West India. Geoderma
405:115391.

Sahu M.P., Kewat M.L., Jha A K., Sondhia S., Choudhary
V.K,, Jain N., Patidar J., Kumar V. and Verma B. 2022.
Weed prevalence, root nodulation and chickpea
productivity influenced by weed management and
crop residue mulch. Agricultural Mechanization in Asia,
Africaand Latin America 53(6): 8511-8520.

Salvi P.,, Mahawar H., Agarrwal R, Gautam V. and
Deshmukh R. 2022. Advancement in the molecular
perspective of plant-endophytic interaction to mitigate
drought stress in plants. Frontiers in Microbiology 3407 .

Saurabh K., Kumar R., Mishra J.S., Singh A K., Mondal S,,
Meena R.S., Choudhary ].S., Biswas A.K., Kumar M.,
Roy H.S,, Singh N.R,, Yadav S.K., Upadhyaya A., Hans
H., Jeet P., Sundaram P.K. and Raman R.K. 2022.
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Sustainable Intensification of Rice Fallows with
Oilseeds and Pulses: Effects on Soil Aggregation,
Organic Carbon Dynamics, and Crop Productivity in
Eastern Indo-Gangetic Plains. Sustainability
14(17):11056. https:/ / doi.org/10.3390/su141711056

Sharma N.R., Khare N.K., Singh P.K. and Bisht K. 2022.
Analysis of services provided by farmer producer
companies (FPCs) in Telangana. The Pharma Innovation
Journal11(3):1126-1127.

Sharma N.R., Khare N.K., Singh P.K. and Bisht K. 2022.
Socio personal and economic trait FIGs of farmer
producer company. The Pharma Innovation Journal
11(3):1123-1125

Shukla]., Gulia U., Gupta H., Gupta K., Gogoi R., Kumar A.,
Mahawar H., Nishanth S., Saxena G., Singh A.K. and
Nain L. 2022. Harnessing cyanobacterium-fungal
interactions to develop potting mixes for disease-free
tomato nursery. Phytoparasitica1-14.

Singh B.P., Chander M., Mukherjee P.K., Suman R.S., Singh
Y.P. and Santosh S.P. 2022. Bajra napier hybrid, a
potential quality green fodder for replacing
concentrate feeds and reducing cost of milk

production: a field study. Range Management and
Agroforestry 43(1): 180-184.

Singh D., Thapa S., Mahawar H., Kumar D., Geat N. and
Singh S. K. 2022. Prospecting potential of endophytes
for modulation of biosynthesis of therapeutic bioactive
secondary metabolites and plant growth promotion of

medicinal and aromatic plants. Anfonie van
Leeuwenhoek 1-32.

Soni].K., Nibhoria A., Punia S.S., Kamboj P. and Choudhary
V.K.2022. Growth and physiological response of wheat
against selective herbicides while assessing their
efficacy in managing herbicide-resistant P. minor. India
Journal of Weed Science 54(2): 151-156.

Sushilkumar, Kumar L. and Gharde Y. 2022. Enhanced
biological control of Parthenium by release of female
dominated sex ratio population of Zygogramma
bicolorata Pallister. Indian Journal of Weed Science
54(1):58-65.

Paper/poster presented

Barman K.K., Sharma R.K., Roy D., Rai H.K. and Choudhary
V.K.2022. Long-term effect of conservation agriculture
and weed management practices on soil carbon
fractions in a vertisol. P.235. In: Proceedings of 3rd
International Weed Conference on "Weed problems and
management challenges: Future perspectives", (Eds. Rao
AN, Dubey RP, Sondhia Shobha and Yadav Ashok)
during 20-23 December, 2022 at Anand Agricultural
University, Anand, Gujarat, India.

Chethan C.R., Dubey R.P., Choudhary V.K., Pawar D.V.,
DasariS., Singh P.K. and Mishra J.S. 2022. Sensor based
pre-emergence herbicide application system for seed
drills and planters. P.44. In: Proceedings of 3rd
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International Weed Conference on "Weed problems and
management challenges: Future perspectives", (Eds. Rao
AN, Dubey RP, Sondhia Shobha and Yadav Ashok)
during 20-23 December, 2022 at Anand Agricultural
University, Anand, Gujarat, India.

Choudhary V.K., Dubey R.P., Singh P.K. and Mishra ].S.
2022. Tillage and mulch load influences weed severity,
system productivity, and root and soil cracks
behaviour in rice-wheat-greengram cropping system.
P.174.In: Proceedings of 3rd International Weed Conference
on "Weed problems and management challenges: Future
perspectives", (Eds. Rao AN, Dubey RP, Sondhia Shobha
and Yadav Ashok) during 20-23 December, 2022 at
Anand Agricultural University, Anand, Gujarat, India.

Dasari S., Pawar D., Kumari A., Chethan C.R., Sondhia S.
and Singh P.K. 2022. Impact of elevated CO, and
temperature on crop-weed interaction, physiological
traits and yield attributes of greengram. In:
International Conference on “Recent Advances in
Research and Innovations in Life Sciences” organized by
Mata Gujri Mahila Mahavidyalaya, Jabalpur during 17-
19 November, 2022

Dasari S., Pawar D.V., Sondhia S, Chethan C.R. and Singh
P.K. 2022. Impact of drought stress on herbicide
efficacy and biochemical traits of wheat. P.59. In:
Proceedings of 3rd International Weed Conference on "Weed
problems and management challenges: Future perspectives",
(Eds. Rao AN, Dubey RP, Sondhia Shobha and Yadav
Ashok) during 20-23 December, 2022 at Anand
Agricultural University, Anand, Gujarat, India.

DhagatS., Choudhary V.K,, Singh P.K. and Khan D.R. 2022.
Multilanguage mobile app (HerbCal) for herbicide
calculations. P.161. In: Proceedings of 3rd International
Weed Conference on "Weed problems and management
challenges: Future perspectives", (Eds. Rao AN, Dubey
RP, Sondhia Shobha and Yadav Ashok) during 20-23
December, 2022 at Anand Agricultural University,
Anand, Gujarat, India.

Dubey R.P. 2022. Weed management in millets: Challenges
and perspectives. P.26. In: Proceedings of 3rd
International Weed Conference on "Weed problems and
management challenges: Future perspectives", (Eds. Rao
AN, Dubey RP, Sondhia Shobha and Yadav Ashok)
during 20-23 December, 2022 at Anand Agricultural
University, Anand, Gujarat, India.

Gharde Y., Dubey R.P., Singh P.K. and Mishra ].S. 2022.
Predicting the potential risk of littleseed canarygrass
(Phalaris minor) in India under future climatic scenarios.
P.138. In: Proceedings of 3rd International Weed Conference
on "Weed problems and management challenges: Future
perspectives", (Eds. Rao AN, Dubey RP, Sondhia Shobha
and Yadav Ashok) during 20-23 December, 2022 at
Anand Agricultural University, Anand, Gujarat, India.

Gharde Y., Sushilkumar and Mishra J.S. 2022. Modelling
distribution of aquatic alien invasive weeds under
future climate scenarios. P.97. In: Annual Conference of
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International Indian Statistical Association (IISA) 2022
during 26-30 December, 2022 at National Science
Seminar Complex, Indian Institute of Science,
Bengaluru, Karnataka, India.

Kumar N., Choudhary V.K,, Sahu M.P. and Patel A.K. 2022.

Effect of crop establishment methods and weed
management practices on weed dynamics,
productivity, energy budgeting and soil health in
maize-wheat-greengram cropping system. P.172. In:
Proceedings of 3rd International Weed Conference on "Weed
problems and management challenges: Future perspectives",
(Eds. Rao AN, Dubey RP, Sondhia Shobha and Yadav
Ashok) during 20-23 December, 2022 at Anand
Agricultural University, Anand, Gujarat, India.

Kumar S., Mishra J.S., Singh R., Shivani, Kumar R. and

KumarS.2022. Weed dynamics as affected by different
cropping systems in the irrigated midlands of Eastern
Region. P.113. In: Proceedings of 3rd International Weed
Conference on "Weed problems and management challenges:
Future perspectives", (Eds. Rao AN, Dubey RP, Sondhia
Shobha and Yadav Ashok) during 20-23 December,
2022 at Anand Agricultural University, Anand,
Gujarat, India.

Kumar S.P., Tewari V.K., Chethan C.R. and Nare B. 2022.

Robotic concept derived fuzzy logic based inter-cum
intra-row weeder for wider row. P.43. In: Proceedings of
3rd International Weed Conference on "Weed problems and
management challenges: Future perspectives", (Eds. Rao
AN, Dubey RP, Sondhia Shobha and Yadav Ashok)
during 20-23 December, 2022 at Anand Agricultural
University, Anand, Gujarat, India.

Kumbhare A., Choudhary V.K.,, Sahu M.P., Kumar N and

Singh S. 2022. Tillage and weed management practices
influence on weed dynamics, growth and yield of
direct-seeded rice in rice-wheat-greengram cropping
system. P.279. In: Proceedings of 3rd International Weed
Conference on "Weed problems and management challenges:
Future perspectives", (Eds. Rao AN, Dubey RP, Sondhia
Shobha and Yadav Ashok) during 20-23 December,
2022 at Anand Agricultural University, Anand,
Gujarat, India.

Mahawar H., Kumar A., Kumar A., Roy D., Barman K.K,,

Choudhary V.K. 2022. Response of Microbial
Community to Weed Management Practices in Wheat
Under Conservation Agriculture. In: 62 Conference of
Association of Microbiologists of India (AMI-2022) and
International symposium on “Microbes & Society:
Current Trends & Future Prospects”, during 21-23
September, 2022 at University of Mysore, Mysuru,
Karnataka.

Mahawar H., Sushilkumar, Sekar A., Rathore D., Saiyam A.
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and Singh N. 2022. Impact of invasive shrub, Lantana
camara, removal on biological properties of soil in
Chhattisgarh Forest. P.142. In: Proceedings of 3rd
International Weed Conference on "Weed problems and
management challenges: Future perspectives", (Eds. Rao
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AN, Dubey RP, Sondhia Shobha and Yadav Ashok)
during 20-23 December, 2022 at Anand Agricultural
University, Anand, Gujarat, India.

Mahawar H., Sushilkumar, Sekhar A., Rathore D., Saiyam

A. and Singh N. 2022. Impact of invasive shrub,
Lantana camara, removal on biological properties of
soil in Chhattisgarh Forest. P.141. In: Proceedings of 3rd
International Weed Conference on "Weed problems and
management challenges: Future perspectives", (Eds. Rao
AN, Dubey RP, Sondhia Shobha and Yadav Ashok)
during 20-23 December, 2022 at Anand Agricultural
University, Anand, Gujarat, India.

Meena M.K., Sushilkumar and Gharde Y. 2022. Number

dependent population dynamics and damage potential
of bioagent Cyrtobagous salvinae on water fern Salvinia
molesta. P.252. In: Proceedings of 3rd International Weed
Conference on "Weed problems and management challenges:
Future perspectives", (Eds. Rao AN, Dubey RP, Sondhia
Shobha and Yadav Ashok) during 20-23 December,
2022 at Anand Agricultural University, Anand,
Gujarat, India.

Mishra A., Sushilkumar and Choudhary V.K. 2022.

Occurrence of alien invasive weed Mikenia micrantha
Kunth in one of the districts of Madhya Pradesh shows
its expanding invasion in Central part of India. P.354.
In: Proceedings of 3rd International Weed Conference on
"Weed problems and management challenges: Future
perspectives", (Eds. Rao AN, Dubey RP, Sondhia Shobha
and Yadav Ashok) during 20-23 December, 2022 at
Anand Agricultural University, Anand, Gujarat, India.

Mishra S., Singh P. and Sondhia S. 2022. Identification of

Mycobacterium leprae which is responsible for Hansen's
disease in Jabalpur and nearby area. In: 62" Conference of
Association of Microbiologists of India (AMI-2022) and
International symposium on “Microbes & Society: Current
Trends & Future Prospects”, during 21-23 September,
2022 at University of Mysore, Mysuru, Karnataka.

Mukherjee P.K. 2022. Study on emergence pattern of

Physalis minima L. under different tillage systems. P.39.
In: Proceedings of 3rd International Weed Conference on
"Weed problems and management challenges: Future
perspectives", (Eds. Rao AN, Dubey RP, Sondhia Shobha
and Yadav Ashok) during 20-23 December, 2022 at
Anand Agricultural University, Anand, Gujarat, India.

PatidarJ., Kewat M.L., Sondhia S., Sasode D.S. and Gupta V.

2022. Power harrow: One of the best alternatives for
control of Commelina spp. infected soybean field of
Malwa region of Madhya Pradesh. P.164. In:
Proceedings of 3rd International Weed Conference on "Weed
problems and management challenges: Future perspectives",
(Eds. Rao AN, Dubey RP, Sondhia Shobha and Yadav
Ashok) during 20-23 December, 2022 at Anand
Agricultural University, Anand, Gujarat, India.

Pawar D.V., Dasari S., Prajapal P., Chethan C.R., Singh P.K.

and Sondhia S. 2022. Chloroplast genome sequence
analysis of Parthenium hysterophorous L. In: International
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Pawar D.V., Dasari S., Chethan C.R., Singh P.K.

Conference on “Recent Advances in Research and
Innovations in Life Sciences” organized by Mata Guijri
Mahila Mahavidyalaya, Jabalpur during 17-19
November, 2022

and
Sondhia S. 2022. Studies on the molecular basis of
imazethapyr resistance in Commelina spp. and
Echinochloa colona. P.105. In: Proceedings of 3rd
International Weed Conference on "Weed problems and
management challenges: Future perspectives", (Eds. Rao
AN, Dubey RP, Sondhia Shobha and Yadav Ashok)
during 20-23 December, 2022 at Anand Agricultural
University, Anand, Gujarat, India.

Rathod D.U., Singh N., Sekhar A., Dubery S. Mahawar H.

and Saiyam A. 2022. Local adaptations and seed
production rate of Lantana camara in the tropical
forests area. P.353. In: Proceedings of 3rd International
Weed Conference on "Weed problems and management
challenges: Future perspectives", (Eds. Rao AN, Dubey
RP, Sondhia Shobha and Yadav Ashok) during 20-23
December, 2022 at Anand Agricultural University,
Anand, Gujarat, India.

Roy D. and Dubey R.P. 2022. Assessment of soil quality and

identification of key indicators under organically
grown turmeric in Vertisols of Central India. In: 9"
Annual Convention of Society for Fertilizers and
Environment (virtual mode) and a National Webinar on
“Managing Agro-chemicals for Crop and Environmental
Health” during 25-26 February, 2022 at Kolkata, India.

Roy D., Ghosh D., Dubey R.P., Chethan C.R. and ChanderS.

2022. Short term effect of nutrient and associated crop
management practices on soil organic carbon dynamics
under rice-maize-green manure cropping system in
Vertisols of Central India. In: 86" Annual Convention of
Indian Society of Soil Science during 15-18 November,

2022 at MPKV, Rahuri, Maharashtra, India.

Roy D., Gaur V., Upaddhai A K., Mahawar H. and Barman

K.K. 2022. Effect of herbicide on soil biochemical
properties under varying level of crop, nutrient and
herbicide dose in wheat under vertisols of Central
India. P.78. In: Proceedings of 3rd International Weed
Conference on "Weed problems and management challenges:
Future perspectives", (Eds. Rao AN, Dubey RP, Sondhia
Shobha and Yadav Ashok) during 20-23 December,
2022 at Anand Agricultural University, Anand,
Gujarat, India.

Saiyam A.K., Mahawar H. and Sushilkumar. 2022. Effect of
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Chromolaena odorata invasiveness on native biodiversity
in southern Chhattisgarh forests. P.355. In: Proceedings
of 3rd International Weed Conference on "Weed problems
and management challenges: Future perspectives", (Eds.
Rao AN, Dubey RP, Sondhia Shobha and Yadav Ashok)
during 20-23 December, 2022 at Anand Agricultural
University, Anand, Gujarat, India.
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Sekhar A., Rathore D., Singh N., Mahawar H., Gupta S,

Dubey S., Rai N. and Sushilkumar. 2022. Evaluating the
impact of Lantana camara removal on native
biodiversity, regeneration status and soil quality in
three agro-climatic zones of Chhattisgarh. P.139. In:
Proceedings of 3rd International Weed Conference on "Weed
problems and management challenges: Future perspectives",
(Eds. Rao AN, Dubey RP, Sondhia Shobha and Yadav
Ashok) during 20-23 December, 2022 at Anand
Agricultural University, Anand, Gujarat, India.

Sen A.K., Dasari S., Sondhia S., Pawar D.V. and Mishra S.

2022. Impact of Echinochloa colona (L.) Link. on the
physiology of rice under elevated CO, and
temperature. P.360. In: Proceedings of 3rd International
Weed Conference on "Weed problems and management
challenges: Future perspectives", (Eds. Rao AN, Dubey
RP, Sondhia Shobha and Yadav Ashok) during 20-23
December, 2022 at Anand Agricultural University,
Anand, Gujarat, India.

Sharma N.,Sharma A. and SondhiaS. 2022. Pesticide residue

analysis challenges: An overview. P.31. In: Proceedings
of 3rd International Weed Conference on "Weed problems
and management challenges: Future perspectives", (Eds.
Rao AN, Dubey RP, Sondhia Shobha and Yadav Ashok)
during 20-23 December, 2022 at Anand Agricultural
University, Anand, Gujarat, India.

Singh P.K., Jamaludheen A. Gharde Y., Chethan CR,

Choudhary V.K., Pawar D.V., Dasari S. and Mishra J.S.
2022. Relationship between profile characteristics of
farmers and adoption of improved weed management
practices. P.348. In: Proceedings of 3rd International Weed
Conference on "Weed problems and management challenges:
Future perspectives", (Eds. Rao AN, Dubey RP, Sondhia
Shobha and Yadav Ashok) during 20-23 December,
2022 at Anand Agricultural University, Anand,
Gujarat, India.

Singh S., Mukherjee P.K. and Kumhare A. 2022. Study on

biology of Echinochloa colona in direct-seeded rice. P.118.
In: Proceedings of 3rd International Weed Conference on
"Weed problems and management challenges: Future
perspectives", (Eds. Rao AN, Dubey RP, Sondhia Shobha
and Yadav Ashok) during 20-23 December, 2022 at
Anand Agricultural University, Anand, Gujarat, India.

Sondhia S. 2022. Screening and monitoring of herbicide

residues in rice ecosystem by a new thin layer
chromatography (TLC) method. P.234. In: Proceedings of
3rd International Weed Conference on "Weed problems and
management challenges: Future perspectives", (Eds. Rao
AN, Dubey RP, Sondhia Shobha and Yadav Ashok)
during 20-23 December, 2022 at Anand Agricultural
University, Anand, Gujarat, India.

Sushilkumar. 2022. Expanding invasion of invasive alien
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aquatic weed Salvinia molesta in other parts of India and
its successful biological control in Central India. P.242.
In: Proceedings of 3rd International Weed Conference on
"Weed problems and management challenges: Future
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perspectives", (Eds. Rao AN, Dubey RP, Sondhia Shobha
and Yadav Ashok) during 20-23 December, 2022 at
Anand Agricultural University, Anand, Gujarat, India.

Book/Book Chapter published

Barman K.K. and Roy D. 2022. Utilization of weed biomass.
Pp 58-60. In: Technological glimpses on weeds and their
management. (Eds. Mishra JS, Sushilkumar and Rao
AN). Indian Society of Weeds Science, Jabalpur, India.

Chethan C.R., Manjunath K., Shrinivasa D.J., Singh P.K,,
Dubey R.P. and Mishra J.S. 2022. Tools and techniques
for herbicide application and mechanical weed
management. Pp 61-66. In: Technological glimpses on
weeds and their management. (Eds. Mishra ]S,
Sushilkumar and Rao AN). Indian Society of Weeds
Science, Jabalpur, India.

Choudhary V.K., Sahu M.P. and Mishra ].S. 2022. Chemical
weed management in different crops. Pp 46-51. In:
Technological glimpses on weeds and their management.
(Eds. Mishra ]S, Sushilkumar and Rao AN). Indian
Society of Weeds Science, Jabalpur, India.

Dasari S., Pawar D., Sondhia S., Singh P.K. and Saiprasad J.
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Monitoring and Review of Research Programmes

14.1 Institute Research Committee (IRC) meeting

The IRC meeting of the ICAR-DWR was convened
during June 23-25 and August 5, 2022 to review the progress
of ongoing research projects and actions taken on the
recommendations of IRC-2021. The meeting was attended
by the scientists of the Directorate and salient research
achievements of the approved projects of the period 2021-22
as well as proposal for getting approval of new
projects/experiments under each research program were
made by the scientists. Dr. ].S. Mishra, Director and
Chairman, IRC advised all the scientists to explore the
possibility of getting funds from competitive grant
proposals from various funding agencies like ICAR, DST,
DBT, NMPB, CSIR, NASF, etc.

In the end of IRC meeting, Dr. ].S. Mishra,
congratulated all the scientists for successful conductance of
IRC and urged to work as a team and to focus on research
activities in order to tackle upcoming challenges and also to
come up with technologies/ techniques and publications for
establishing and strengthening the visibility of the
Directorate at national and international level. In the end Dr.
Shobha Sondhia, Principal Scientist and Member Secretary,

IRC proposed vote of thanks.

14.2  Research Advisory Committee meeting

The 23rd Research Advisory Committee meeting of
the ICAR-Directorate of Weed Research, Jabalpur was held
during February 17-18, 2022 under the Chairmanship of Dr.
N.T. Yaduraju. The members participated were: Dr. S.
Bhaskar, Assistant Director General (Agro