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Preface

The United Nations has declared the year 2023 as the ‘International Year of Millets’. India with a
share of around 15% of the world total millets production, is the global leader in millets. Weeds
are one of the major deterrents in successful cultivation of millets. Efforts are being made through
All India Coordinated Research Project on Weed Management (AICRP-WM) to develop location-
specific integrated weed management technologies to reduce crop losses due to weeds and increase
the productivity of millets.

AICRP-WM has been carrying out location-specific research on weed management with its 24
cooperating centers (17 regular and 7 voluntary) for the last more than four decades. Efforts by
cooperating centers have resulted in generation of location-specific technologies in the areas of
sustainable weed management in diverse cropping systems, weed management in millets,
management of herbicide-resistant weeds, estimation of herbicide residues in soil, water and crop
produce, biological control of invasive weeds, on-farm research & demonstrations to refine and
disseminate improved weed management technologies for ensuring wider adoption. In addition,
new programmes on identification of Weeds of National Importance (WONI), mapping of aquatic
weed infestation in the country, spread of Phalaris minor resistance in wheat in Punjab and Haryana,
and impact assessment of weed management technologies were initiated.

The Annual Report (2022) of AICRP-WM is an inclusive document with compiled information
based on 164 On-station trials, 115 OFRs and 130 FLDs across the country. The salient findings of
experiments, and technologies assessed and up-scaled under on-farm/on-station situations in
various production systems have been included in this report. During the period, different
initiatives were taken for improving the quality of AICRP-WM work, and up scaling of doable
weed management technologies in collaboration with different stakeholders. To disseminate the
weed management technologies to farmers and other stakeholder’s sangosthies and training
programmes (in regional languages) were organized on various aspects of weed management. To
monitor the progress, quarterly review meetings were organized virtually. A total of 40
recommendations have been included in the States Package of Practice. During the period under
report, 121 research papers, 74 popular articles, 5 books and 23 book chapters were published. In
addition, 72 M.Sc. (Ag.) and 49 Ph. D. thesis were submitted under AICRP-WM.

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 this project successfully. The encouragement, and guidance 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. I wish to place on record the contributions and
cooperation of the Principal Investigators & Scientists from the cooperating centers. I wish to
compliment the efforts of Dr. R.P. Dubey, Principal scientist & Incharge, AICRP-WM, for
coordination, monitoring and evaluation of the technical programme. I acknowledge the
cooperation received from Dr. PK. Singh, Pr. Scientist, Dr. Sushil Kumar, Pr. Scientist, Dr. Shobha
Sondhia, Pr. Scientist, Dr. P.K. Mukharjee, Pr. Scientist, Dr. VK. Choudhary, Sr. Scientist, Dr. Yogita
Gharde, Sr. Scientist, Dr. Jamaludheen A, Scientist, Mr. Sandeep Dhagat, CTO and Mr. Pankaj
Shukla, ACTO in bringing out this report. I hope the information contained in this report is useful
to all the research institutes, agricultural universities, farmers and other stakeholders including
NGOs involved in development & dissemination of weed management technologies.

Qe

(J.S. Mishra)
Director
ICAR-DWR, Jabalpur
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Executive

WOAER e W ARG 9dd eiad Jgaem
IRAST (TATEERdl-seguA) fafi=r $fT Joang &=t
% ded Hi faafaeal § 17 fama &af o 7 @fes
Hal & HIEH W AU J2a%h ATEUM HREA H qHAD
FIAT 21 A 2022 F IR YT Iuwteerr A & w2

Tl 1. TRUAAR JEed i ©H-ARe yEiaat #
o

o FIR H G H anfergRar w0 2, 43 1 Rz,
ARSIt S T + AIEEAIIT <2Ted 0.15 fhan/2.
3R RIS A-siotTed 31.5 IT./2. foge e gamdr
T ¥ yafera fpar a1 @war 2

o PR H, A # fomrai wiar & gEe & fou,
2,4-31 Tifea™ T 1 fFhUT/2., FARAERirST Somgad
+ ATESAGT FLTE 150 TH/E., FARARII TR orget
31.5 IM/2., (UATFRIAT + FTFAY) 820 ITVE.,
(TR -+ U= Hae), 625 TMH/E., Heacd i 2aed
+ FAN SATEA 0.004 fhHAT/2., ST H AT
25 TTH/Z., ATELAIBIT 2T + ATeRger™ 0.15 feham/oar
3R HRBZEE A2 0.02 FRIT/2. JuTar 9rar 4T |

o YR H, JaATE F URARF A (EdiemR)-
Jqare- I A gOer § & AR (5.3 TR |
! STTeTh SIS IUST &5 ol T2 | P SIS (STTHAR)-
I TATE AT T e UMl & RO e
qId HF WRRT ST Bl IUS &E SN W e |
qRF e JAE-aReRe I TEhd d o § 39 4
25% I FHHT ITTE | TRUAAR Fefer gt §, Segesqun
(qmrepeTafi+ FgeTe AifS) & "W § 5.82 TR, &
TUS % AT URATT b9 & By A &3 |

o SN H, 74 IgHT MHAINE H SEEaged 84%
SEEN 26 /2. AT AhelolM 28% FAMM 30%
725 /& T @IITAR 8-, @IITAR & & X 3R
TS %0 I &Sl IUS & HH H o1 Irar T |

o HUHA H, SEAAGAT 84% ST 26 M2, 3R
SEFAGTH 84% TS 26 /B, HHN & Td &
T FTUDHSTEIT THTATITET (ARTA) 125 AH/E. FATE

summary

The All India Coordinated Research Project on
Weed Management (AICRP-WM) coordinates its
network research programme through 17 regular
centres and 7 voluntary centres at SAU’s under
different agro-climatic zones. The salient
achievements during the year 2022 are given below:

WP 1. Development of location-specific
sustainable weed management practices

e Vallisneria in rice can be effectively managed
by spraying 2, 4-D 1 kg/ha, florpyrauxifen-
benzyl + cyhalofop butyl 0.15 kg/ha and
florpyrauxifen-benzyl 31.5 g/ha at Thrissur.

e At Thrissur, for the management of Limnocharis
flava in rice, post emergent application of 2, 4-
D Na salt 1 kg/ha, florpyrauxifen benzyl +
cyhalofop butyl 150 g/ha, florpyrauxifen benzyl
31.5 g/ha, (penoxsulam + butachlor) 820 g/
ha, (penoxsulam +pendimethalin), 625 g/ha,
metsulfuron ethyl + chlorimuron ethyl 0.004
kg/ha, bispyribac sodium 25 g/ha, cyhalofop
butyl + penoxsulam 0.15 kg/h and
carfentrazone ethyl 0.02 kg/ha were found
effective.

e At Bhubaneswar, the practice of CT (TPR)-ZT-
ZT system of tillage recorded significantly
higher grain yield in Rabi maize (5.3 t/ha).
Practice of ZT (DSR)-ZT+R-ZT system resulted
the lowest maize grain yield and the yield
reduction was in the tune of 25 % as compared
to CT-CT method in the Rabi season. Among
the weed management practices, IWM
(herbicide + manual weeding) proved better
than sole herbicide with yields of 5.82 t/ ha
in Rabi season.

e At Akola, pre-emergence application of
diclosulam 84% WDG 26 g/ha or sulfentrazone
28%+ clomazone 30% 725 g/ha was found
comparable in terms of lower weed density,
dry weight of weed and higher seed yield of
soybean.

e In groundnut, pre-emergence application of
diclosulam 84% WDG 26 g/ha alone and
diclosulam 84% WDG 26 g/ha alone as PE fb
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% 25 faT 91 % &9 F B § GUAAR a9 AR
TR I AR &l B H AR Fedhall 30 &
fem SgeRT wme T

TqTR § TR el A & arad & YA |, gedl
A (14 DAS) & 99 999 H7 B GUAAR a9
ST QI%h X &5t {ohaT AT TR WIqaR Gaes Suamt
& dr GERAT 678 AT/ (38.7 WiwH) SiEAOl &
74 Suq faemadide @ifeaw 25 a2 + THUEud +
qrong (3muH) 4 I/ (S-faem) deig (25-30 o
A & d12) 4 99 HF Bl GUAAN T AR I
AR 37X F= WIAET -E=07 S&7T &9t l, STafch ST
SR QAT N IS & A F Ueell (Gae B qE
R wEAYUl I T | Safe @R gEee I9Eni
# UEifhenfor + IERaERA TS (SIRTA) 785
/8 HBT &% g4 Td Th Bg 4§ e & ugEg W
3R WXIAAR e 6-2 T 389 30 AR 60 &7 qarg
% T8 TR FHAST: IeaaH FH ST 3UGT (4.1 TH/2FAR)
S @9 ARG STATd gre R |

FAFR H 99 - 99 BEA UGl 9T eI
QIeRTST TEieror §, T&T 2021-22 HEW & IR A1aA
H BT H [ SRR + fiAsR &
T9ATd, SAHTOT & YA AEEAIH ASTH & G
q AH WFH TR =01 37 | Taih, Tw
2022 | H SECRIM-THAET + YifedeR 660
/R, HHIOT & Yd SURI AEeATALah-HIean 25
/8. & | Iad § ATIS SWFH @A =F=r
T

HIIE H AT FIT B BB GEA Tl
H, UREe TS SATE-SI TS GOt 7 80.5%
I Tod WUAAR FEAT TEar gt Bl TS | WUAAR
gde gl § 39 & A% S 12.5 AT/,
+ T 20-35 STTH (W2) & Seiehi H = @A
=TT Terat (82.3%) &of &t T | fiRawd & foh Ui
TS - GHARE TS - T FqTE @ AT 5049 fh./
. H =T I U Iof B TE ¥ | SYEGA 12,5
TT/Z. + TMH 7 20-35 & JATE & T W Iewra=
®I H I=T 9UA 7440 fBE T @

TS 1.0 fohT/aaear T 600 /2. BT &
74 & g TN 120 AV/E. 20-25 AT & T
I AT, LT TS SEE § SAHIT & 99A &
w0 H R g 1.0 fRIE. 9 Swia et
120 AT/2. 20-25 &7 FATE & ULAT BT & UL

propaquizafop + imazethapyr (RM) 125 g/ha
as PoE (25 DAS) were found equivalent in
reducing weed density, weed dry matter and
higher pod yield at Akola.

In tar-vattar DSR-experiment at Pantnagar, time
of first irrigation IR1 (14 DAS) recorded lowest
total weed density and dry weight and among
weed management treatments pendimethalin
678 g/ha (38.7 CS) PE fb bispyribac sodium 25
g/ha + MSM +CME (RM) 4 g/ha (Tank-mix)
PoE (25-30 DAS) recorded lowest total weed
density and dry weight and higher weed control
efficiency whereas in case of grain and straw
yield time of first irrigation was found non-
significant. While among weed management
treatments pendimethalin + pyrazosulfuron
ethyl (RM) 785 g/ha PE fb 1 HW at 30 DAS
& WM6-2 HW at 30 & 60 DAS achieved highest
similar grain yield (4.1 t/ha) & benefit cost
ratio, respectively.

In long-term herbicide trial on rice-rice cropping
system at Coimbatore, the application of PE
bensulfuron-methyl + pretilachlor fb POE
bispyribac sodium had broad spectrum weed
control in rice during Rabi 2021-22 season.
Whereas, in Kharif 2022 season application of
bensulfuron-methyl + pretilachlor 660 g/ha as
PE fb bispyribac - sodium 25g/ha as PoE had
broad spectrum weed control in rice.

In Cotton —baby corn cropping system of
conservation agriculture at Coimbatore, higher
weed control efficiency of 80.5% was recorded
in CT- ZT- ZT system. Among weed
management practices EPOE Topramezone 12.5
g/ha + brush cutter at 20-35 DAS (W2) recorded
higher weed control efficiency (82.3%) in baby
corn. Significantly, higher grain yield of 5049
kg/ha was recorded with conventional tillage
—conventional tillage —zero tillage. EPOE
topramezone 12.5 g/ha + brush cutter at 20-
35 DAS significantly recorded higher yield 7440
kg/ha.

Atrazine 1.0 kg/ha + paraquat 600 g/ha PE
fb tembotrione 120 g/ha at 20-25 DAS as PoE
in ZT, ZT+R and atrazine 1.0 kg/ha PE fb
tembotrione 120 g/ha at 20-25 DAS as PoE in
CT was found to reduce the weed growth and
enhanced the maize yield at Hyderabad.

{ vi |
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& 7 H e § GOdan & ghe B B B AR
FEATE H b Tl U | Jheg e o fo1T qrar 12 |

TEmETE H, W @ @a 200 fR/2. TERd S|
framed 67.5 T2, 30 TUE W R AW &H 200
foRm/2. SuRia WEwEE 10 3T’ 10 W/E. 30 SmOdr
T AIE HET 2 SR 55 T A fEEor e &
FF SARIGH THAT ot fRAT |

e | R ficle § O wa@ ghg om@afy & SR
TRRTSEARTS 15 TT9/2. IUd 2, 4-21 |ifzaw dree
800 /2. & &9 H foTHE aTdl @ § THTE! @RIqar
IEPELE DI Cl

T H BHA TITIAT o 1, JA-STS ATl g IR
qaAE R TEHIAELARET H g H oA g e
ST AT & A1 STTTh Tq8 IUFAR AT 4T |
S | UE & el 7 dEifHente 1 e dwa
3R 38 918 125 W/ RIHARG H qaited I8
giahd 3R @ AN STUT G@T T4 |

S |, T ¥, UHEdar yege dfenenfad 1.5
fopairam gf BFaT SIHYOT & Id qedwd I9Nd 1 &
4 et & & H, SRR 200 TT/23AT SHT0
& & e 1 21 § HarE % w9 7 SR fresaren
50 AMH/EFAT I 1 g & &9 H @UAaR
gdee & T Iugd 9 & |

T #, qETE FEE W, AT, SaEerid +
SRS SR ATEFRATIIY o TROTEEY e
AqET W AHl 97, Fg7 SATETEl H Farsee HEE
TAT | FATSATHT SR FEHEERRE U IRy §
gieier YefSid i 91e |

AT H, TZT 50% WP 1000 T / 2eRIT SHT0T
% 4, TEAFEEDH 85% w/w WG 127.5 /.
STBIT & T, SIS 336 AF/Z. + UL 50% WP
(25.2 + 500 TT/2. SRR SFHIT & T, SFNAN
34.4% TEHT + TN 50% Sgul (1204500 T1/2.
SohfHEr) ieiE TR Al FRig 20 3R 40 fa gare
% aC § =9 & Red & e W@ qa6 & Bl
SAfes STl I WA 399 &of TR |

iy |, Al H, ThHEddr gduq & a1, el
SATFITFAR®A 0.23 FRARTA/Z. BT 35-40 2TTA T
F BT e & A sErer & qd A 45% 9
U § ghg @ AR A & WUAER & TN MR
AT T HH HY 12T | TS FATAT & A H, BEA
A FALT & W LI qAE A A IS Ferst

In Hyderabad, neem cake 200 kg/ha at
transplanting fb halosulfuron methyl 67.5 g/
ha at 30 DAP and neem cake 200 kg/ha at
transplanting fb glyphosate at 10 and 10 g/ha
at 30 DAP & 55 DAP recorded lower Orobanche
infestation compared to control.

In finger millet effective control of weeds was
noted in the plots sprayed with pyrazosulfuron-
ethyl 15 g/ha as PE fb 2,4-D sodium salt 800
g/ha PoE during the entire crop growth period
in Bengaluru.

Among crop establishment, zero-tillage wheat
was found economically suitable with higher
net returns and BC ratio than conventional
tillage and FIRB. Among the pre-emergence
herbicides, highest net returns and BC ratio
were observed in pendimethalin 1 kg/ha
followed by flumioxazin 125 g/ha in Jammu.

At Jammu, in marigold, integrated weed
management pendimethalin 1.5 kg/ha as PE
fb 1 HW, oxyfluorfen 200 g/ha as PE fbo 1 HW
and quizalofop ethyl 50 g/ ha as POE fb 1 HW
were found suitable for weed management.

At Jammu, under bioassay study, pinoxaden,
mesosulfuron+ iodosulfuron and fenoxaprop
resulted in satisfactory control of all P. minor
populations at recommended dose. The
clodinafop and sulfosulfuron exhibit resistance
in one biotype.

At Anand, atrazine 50% WP 1000 g/ha PE,
pyroxasulfone 85% w/w WG 127.5 g/ha PE,
topramezone 336 g/ha + atrazine 50% WP
(25.2+500 g/ha tank mix) PoE, tembotrione
34.4% SC + atrazine 50% WP (120+500 g/ha
tank mix) PoE and mechanical weeding at 20
and 40 DAS recorded significantly higher grain
and stover yield of Rabi maize with higher net
returns.

At Gwalior, in mustard, with integrated weed
management where oxyfluorfen 0.23 kg/ha was
applied as PE with one HW at 35-40 DAS,
increased 45% seed yield as well as reduced
the weed density and dry weight of weeds fb
oxyfluorfen 0.23 kg/ha as PE. In case of tillage
practices, the zero tillage with crop residue

| vii |




Annual Report 2022

N A H 40% A Iq H gheg Bl |

iR ®, difgar ¥ gt + AT 900
/8. & JAN § Ieo@dd &0 § Ieaqq J& o9
(47124/2F¢%R) AR AT I (3.50) T TIAT |

fear o, @% 9 § UMt + SHSEUER 1000
/2 (TEATE) () SId FlTha-U1-2IeTed + hREh
(q@ fafa) 250 /& (SigTor & Ugama), SEreTfes
1000 31/ (1) IUIA, TTATIFISTRIT + TSI (JE
HIA) 50 + 75 (STHTT & 9LETd) 90% | 3Aferen FE=ror
Tardr § YR B3|

T H, TA1 | I 1T 99T (1.49 3MR 1.53 T/2RA)
YT 25.28 AVE 4T (18-20 T g & aTQ)
H YANT 9 T B |

TAYR H, T § 9 TS el garE il G + SRS
feost & deq a1 @ JarE & 1w
(BITEAR)-SIR ot &t qan | Sifes S 3
(2.85 T/2.) U &l TE oY | THIGUdaR Y& ¥
AT SIS % SAIIRT H JANT H JE ATH
(48665 BT Ul BFAR) o ATT-ATII ATH AN AJATT
(3.43) & AW H 3o AYEE® 9T

TR F SATFRITFARSA 0.25 fobar I/2. ST & qd
TR o S (ZTEHIfa UAdRIgiEae U.) A
®E H HART Bl R B & U, I=aaq g
B AN & 9T (54.09 /3.) IR 9T IuA (0.23
TA/E.) golehl TE ot |

TAYR ¥, IeaaT JEATH (41241 TUA/EFR) TR AT
U (2.43) & A W HI IeAdH I U
TS 50% Sl TR 2,4-21 |ITSAH T9% 95%
& UART & TEd oo Bl TE |

AT ¥, |ETor Well & Aed dArae-Tg gorat H, e
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AT E ST IS Y 1 | ThIGRIAaR Jefe 3T
eI e § G G S 0 39U @RYAAR
T BN AT H BT Stferm o |

management increased 40% seed yield as
compared to other tillage practices.

In cowpea, the application of pendimethalin
+ imazethapyr 900 g/ha gave significantly
highest net returns (Rs.47124 /ha) and BC ratio
(3.50) at Gwalior.

At Hisar, in Kharif greengram, sequential
application of pendimethalin + imazethapyr
1000 g/ha (RM) (PRE) fb fluazifop-p-butyl +
fomesafen (RM) 250 g/ha (PoE), pendimethalin
1000 g/ha (PRE) fb propaquizafop +
imazethapyr (RM) 50 + 75 (PoE), pendimethalin
+ imazethapyr 1000 g/ha (PRE) fb
propaquizafop + imazethapyr (RM) 50 + 75
resulted in more than 90% weed control
efficiency.

Higher seed yield (1.49 and 1.53 t/ha) of
chickpea was recorded in the topramezone
25.28 g/ha as POST (18-20 DAS) at Raipur.

At Raipur, higher grain yield (2.85 t/ha) of
wheat was obtained under ZT (DSR)+R-ZT with
residue compared to ZT(DSR)-ZT without
residue tillage. Integrated weed management
was found more profitable in terms of net profit
(Rs 48665/ha) as well as BC ratio (3.43) over
recommended herbicide practice.

To control Cuscuta in berseem (Trifolium
alexadrinum L.) fodder crop, highest total green
fodder yield (54.09 t/ha) and seed yield (0.23
t/ha) was registered with the application of
oxyfluorfen 0.25kg/ha (PE) at Raipur.

At Raipur, the highest grain yield of finger
millet with highest net return (Rs 41241/ha)
and BC ratio (2.43) was recorded under the
application of atrazine 50% WP fb 2,4-D Sodium
salt 95% post emergence.

In Ludhiana, under rice-wheat system in CA,
wheat crop under continuous CT(DSR)-ZT
(happy seeder) system had the lowest density
and biomass of Phalaris minor. Under weed
management, IWM had significantly low
density and biomass of all weeds than RH.
PTR-CT (rotavator), CT(DSR)-ZT(HS) and PTR-
HS provided similar wheat grain yield. IWM
and RH had similar wheat grain yield
significantly higher than weedy check.
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% qd & IUAIT & A1 I=aad JEH (7 60256/2FAN)
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Pre-emergence application of pyroxasulfone at
127.5 g/ha provided effective control of Phalaris
minor at Ludhiana. Tank-mixture of
pyroxasulfone 127.5 g with pendimethalin 1000
g/ha improved control of broadleaf weeds and
significantly reduced broadleaf weed density
and biomass than pyroxasulfone sole.

In direct-seeded rice at Palampur, penoxulam
+ pendimethalin 625 g/ha fb bispyribac sodium
25 g/ha 25-30 DAS gave highest net returns
over weedy check (INR 44587 /ha) and marginal
benefit cost ratio (MBCR) of 10.66.

Oxyfluorfen 120 g/ha (pre-emergence) fb
quizalofop ethyl 50 g/ha (post-emergence) +
1 HW provided effective control of mixed weed
flora at Palampur, resulted in significantly
higher garlic bulb yield as weed free (4 HW)
and accrued highest gross (INR3,84,433) and
net (INR 3,71,137) returns per hectare due to
weed control.

At Jorhat, pyrazosulfuron 25 g /ha rotated with
pretilachlor 0.75 kg/ha + bispyribac sodium
25g/ha with 100% chemical fertilizer and 25%
fertilizer substituted by organic sources have
successfully controlled weeds and increased the
grain yield of both autumn and Kharif rice.

In dill crop at Udaipur, the highest net return
(? 60256 /ha) and BC ratio (2.07) were realized
with application of oxadiargyl 100 g/ ha PE.

In cluster bean highest seed and haulm yield
(2083kg/ha and 1874 kg /ha) were obtained by
controlling weeds through pyroxaslfone 85%
WG (PE) 127 g/ha at Udaipur.

In Udaipur, maximum grain yield (2.88 t/ha)
of sorghum was recorded with atrazine 500+
topramezone 25.2 g/ha (Tank mix) at 15- 20
DAS which was found at par weed free (HW
at 20 & 40 DAS).

At Kalyani, twice mechanical weeding at 20
and 40 DAS was most effective for broadleaf
weed control in lentil followed by
pendimethalin 30 EC 1.0 kg/ha PE at 3 DAS
fb quizalofop-ethyl 5 EC 50 g/ha PoE at 25
DAS.

Organic mulches like water hyacinth, grass
clippings, jack leaves and coconut fronds can
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be used for effective weed control in ginger at
Thrissur.

At Bhubaneswar, application of 1/3
recommended dose of N each through FYM,
vermicompost and neem cake + Azotobacter +
PSB to tomato and lady’s finger in rice-tomato-
lady’s finger system resulted in the maximum
fruit yield of tomato (16 t/ha) and lady’s finger
(7 t/ha).

At Hyderabad, inter row polythene mulching
with HW at 30 DAT or paddy straw mulching
5 t/ha suppressed the weeds effectively and
resulted in higher tomato fruit yield followed
by live mulching with dhaincha up to 40 DAT.

Under comparison of natural, organic and
chemical farming of weed management in rice-
veg. pea- sweet corn cropping system, the
highest grain yield of rice (3.4 t/ha) was
achieved with chemical farming (Penoxsulam
+ cyhalofop- butyl 135 g/ha PoE) followed by
organic farming (3.1 t/ha) followed by natural
farming (2.6 t/ha) at Pantnagar.

At Palampur, in the organically managed maize
—peas cropping system, intensive cropping and
intercropping treatments resulted in 70 and 40%
higher maize cob equivalent yield over the
mechanical check, respectively.

At Udaipur, in organic fenugreek crop, the
highest net return (Rs 91099 /ha) was obtained
with stale seed bed technique with plastic
mulch whereas maximum BC ratio (2.71) was
recorded with Inter culture at 20 DAS fb
mechanical weeding at 40 DAS.

In baby corn, the highest net return (Rs 71760
/ha) and BC ratio (3.30) was obtained with soil
solarization fbSesbania as smothering crop in
between rows and used same as mulch after
30 days fb 1 HW at 40 DAS at Udaipur.

WP 2. Management of weeds in non-cropped
and aquatic areas

At Bengaluru, allelo-chemicals in different plant
parts viz., root, stem and whole plant aqueous
extracts of A. philoxeroides at 5, 10, 20 and 40
gm L7 concentrations on Eichhornia crassipes
acted as a growth promoter, where an increase
in growth was observed compared to control
(untreated). However, at 80 gm L-
Iconcentrations the aqueous extract of root, stem
and whole plant act as a growth inhibitor.
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In Thrissur, spraying ready mix combination
product of (metsulfuron-methyl + chlorimuron-
ethyl), 10.0 or 12.5 g/ha or metsulfuron-methyl
10 g/ha can give efficient control of the weed
Singapore daisy (Sphagnetticola/ Wedelia). This
can be recommended in non-cropped areas and
in plantations also where it has attained the
status of a problem weed.

Neochetina weevils were collected and released
in the newly emerged water hyacinth patches
at Krishnampathy lake near Wetland farm of
TNAU. And there is no infestation of water
hyacinth in other lakes viz., Selvampathy and
Kumarasamy lakes.

For management of submerged aquatic weed
Indian star wort (Hydrilla vertcillata), lime
application either as quick lime or hydrated
lime to increase the pH of water to neutrality
is very effective at Thrissur.

Ludhiana centre has initiated to map spatial
temporal dynamics of water hyacinth in
collaboration with Punjab remote sensing
centre. Spectral profile of water hyacinth was
derived using multispectral imageries.

In a drive to reduce the menace of water
hyacinth, PAU has initiated a new “Bhai Babu
Singh Brar Sarvotam Chappar award" and it
was awarded to village Ranisinh Kalan (Moga).

The village Mansuran in district Ludhiana
continued to be maintained as Parthenium-free
village with support of villagers and AICRP-
WM, PAU centre, since 2016.

WP 3. Fate of herbicide residues in different
agro-ecosystems

At Hyderabad, after 4 hours of herbicide
application, initial residues of atrazine varied
from 0.403 to 0.412 pg/g in the soil samples.
In the final soil sample, and maize grain/ plant
samples collected at the time of harvest, the
atrazine residues were below the detection limit
of 0.05 pg/g in all the soil samples.

Residues of oxyfluorfen in soil and cabbage
samples and soil at the time of harvest were
below the detection limit of 0.05 mg/kg at
Hyderabad.
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The initial residues of metribuzin in soil ranged
from 0.047 to 0.116 ng/g which were below the
detectable limit (<0.01 pg/g) in soil and wheat
grain at crop harvest. The residues of
clodinafop-propargyl in soil and wheat grain
at harvest under RH and IWM treatments were
below detectable limit (<0.05 pg/g) at
Ludhiana.

In soil, water and crop produce samples,
collected in Ludhiana at harvest from farmers’
fields from districts Ludhiana, Moga,
Kapurthala, Fazilka and Sangrur, the residues
of sulfosulfuron, metsulfuron-methyl,
pinoxaden, metribuzin, pyroxasulfone,
pendimethalin, mesosulfuron methyl,
iodosulfuron methyl sodium, clodinafop,
metribuzin, pretilachlor, butachlor, anilofos,
bispyribac sodium, penoxsulam, cyhalofop
butyl, pyrazosulfuron were below detectable
limits (<0.01-0.05 pg/g). The residues
pyroxasulfone, pendimethalin, clodinafop +
metribuzin and penoxsulam in samples of soil,
water and crop produce collected from OFR
and FLD trials at harvest were below detectable
limit (<0.01 pg/g).

At Coimbatore, application of 2,4-D,
tembotrione and topramezone did not leave
any residues in soil, baby corn cob and straw
irrespective of the tillage management practices
followed for weed control. Application of
atrazine at 0.5 kg /ha recorded residues of 0.011
to 0.018 mg/kg and at 1.0 kg/ha with residues
of 0.030 to 0.041 mg/kg at harvest in soil.

WP 4. Demonstration and impact assessment
of weed management technologies

On-farm trials conducted on greengram and
ground nut during Rabi 2021- 22 at Singh
berhampore, Delanga of Puri district revealed
maximum yield of 1.0 t/ha in greengram and
1.6 t/ha in ground nut in the plot applied with
pendimethalin 750 g/ha. A net saving of Rs.
6500/ha in greengram and Rs. 10,000/ha in
groundnut were obtained in the plots treated
with herbicides.

Under Scheduled Caste Sub Plan Programme
weeding tools were distributed to 79 farmers
at Chamrajnagar district covering five villages
viz., Ardhanaripura, Hunsepalya, Bynuru,
Arayapalya and lokenahalli, in Chokkapura

| xii |
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village of Vemagal taluk and 40 farmers in Kolar
district of Karnataka.

At Jammu, in 8 frontline demonstrations, the
new herbicidal interventions i.e. clodinafop -
propargyl + metsulfuron 60 +4 g/ha at 30-35
DAS and sulfosulfuron + carfentrazone 25 +
20 g/ha at 30-35 DAS were found suitable for
weed control in zero-tillage wheat.

Training on herbicide application techniques
was conducted in main campus SKUAST-
Jammu, Chatha and distributed knapsack
sprayer to 100 farmers of village Upper Chakroi.

At Raipur, 25 field demonstrations were
conducted, in direct-seeded rice pre-emergence
application of pyrazosulfuron 20 g/ha at 0-7
DAS fb bispyribac- Na g/ha at 20 DAS was
found superior over farmer’s practice of
bispyribac-Na 25g/ha at 20 DAS. The yield
increased to 5.61 and 5.57 t/ha over farmers’
practice of 4.6 t/ha. The per cent increase under
recommended practice over farmers practice
was 21.66 and 21.18%.

Oxyfluorfen 150 g/ha + hand weeding was
most effective weed management treatment in
rajmash, gave 25 thousand more net returns
over the farmers practice of hand weeding twice
in Palampur.

In soybean under OFR, ready-mix combination
of sodium acefluorfen + clodinafop propargyl
165 + 80 g/ha (PoE) recorded higher grain yield
1.7 t/ha which was closely followed by
fluazifop-p-butyl + fomesafen 250 g/ha which
were attained higher yield over farmer’s
technology. In case of Maize, tank-mix
application of atrazine 500 g + topramezone
25.2 g/ha (PoE) recorded higher yield which
was closely followed by atrazine 500g
+tembotrione 120 g/ha (PoE) which performed
better than farmer’s technology at Pantnagar.

Five On Farm Research trials conducted by
Coimbatore centre on weed management in
ground nut and five FLDs in onion were carried
out. Total weed density and weed dry weight
were considerably lower with application of
EPOE imazethapyr + quizalofop-ethyl (50+50
g/ha) fb hand weeding 30 - 35 DAP in all five
locations. Higher percentage of yield increase
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was also recorded under the EPOE imazethapyr
+ quizalofop-ethyl (50+50 g/ha) fb hand
weeding 30 - 35 DAP.

The adoption of weed management technology
PE oxyfluorfen 200g/ha + hand weeding on
25-30 DAP in onion efficiently controlled the
weeds during the early stage of the crop and
required less labour for subsequent hand
weeding.
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1. ORGANIZATION AND FUNCTIONING

1.1 Introduction

The All India Coordinated Research
Project on Weed Management was launched
in April, 1978 by the ICAR in collaboration
with the United States Department of
Agriculture (USDA) at six locations, Punjab
Agricultural University, Ludhiana (Punjab);
University of Agricultural Sciences, Bengaluru
(Karnataka); Indian Institute of Technology;,
Kharagpur (West Bengal); Jawaharlal Nehru
Krishi Vishwa Vidyalaya, Jabalpur (M.P.);
Govind Ballabh Pant University of Agriculture
and Technology, Pantnagar (U.P.); and
Himachal Pradesh Krishi Vishwa Vidyalaya,
Palampur (H.P.). The initial financial outlay of
the project was Rs. 42.97 lakhs for five years.
The tenure of the project was, however,
extended for one more year till March, 1984
with the savings. Further work was continued
at these centres with the AP Cess fund of ICAR
till the implementation of VII Plan in April, 1986.

The activities of the project were extended
covering 7 more cooperating centres, Assam
Agricultural University, Jorhat (Assam);
Marathwada Agricultural University, Parbhani
(Maharashtra); Gujarat Agricultural University,
Anand (Gujarat); Narendra Dev University of
Agriculture and Technology, Faizabad (U.P.);
Indian Institute of Horticultural Research,
Bengaluru (Karnataka); Indian Grassland and
Fodder Research Institute, Jhansi (U.P.) and
Tamil Nadu Agricultural University,
Coimbatore (Tamil Nadu) through a fresh
negotiation between ICAR and FERRO, USDA
with a sanctioned outlay of Rs 58.10 lakhs for
five years. The work at these centres was effectively
implemented from 1982-83 to 1986-87.

In the third phase, 9 more centres, Birsa
Agricultural University, Ranchi (Bihar);
Haryana Agricultural University, Hisar
(Haryana); Vishwa Bharati, Sriniketan (W.B.);

Rajendra Agricultural University, Pusa (Bihar);
Chandra Shekhar Azad University of
Agriculture and Technology, Kanpur (U.P.);
Kerala Agricultural University, Thrissur
(Kerala); Orissa University of Agriculture and
Technology, Bhubaneswar (Orissa); Acharya
N.G. Ranga Agricultural University,
Hyderabad (Andhra Pradesh) and ICAR
Research Complex, Barapani (Meghalaya) were
initiated at total outlay of Rs. 63.85 lakhs for
four years (1985-86 to 1989-90) with the
assistance of USDA under USIF funds. In the
VIII Plan, 4 new centres, Rajasthan Agricultural
University, Bikaner; Indira Gandhi Krishi
Vishva Vidyalaya, Raipur; Konkan Krishi
Vidhya Peeth, Dapoli and University of
Agricultural Sciences, Dharwad were initiated
with total outlay of 16.41 lakhs. Seventy five
percent of the total budget required by each
centre was provided by the ICAR and the
remaining 25% was met from the state
department of agriculture as a state share. There
was however, 100% funding by the ICAR to
Visva Bharati, Sriniketan.

During IX Plan (1997-2002), X Plan (2002-
2007), XI plan (2007-2012) and XII plan (2012-
17) the total expenditure incurred under
AICRP-WM was Rs. 823.79, 1696.57, 3548.78
lakhs and 4007.26 lakhs, respectively. During
XII Plan (2012-17), four AICRP on Weed
Management centres, University of
Agricultural Sciences, Dharwad; Chandra
Shekhar Azad University of Agriculture &
Technology, Kanpur; Swami Keshwanand
Rajasthan Agricultural University, Bikaner,
Vasantrao Naik Marathwada Krishi
Vidyapeeth, Parbhani and Visva-Bharati,
Sriniketan were closed and new centers at
Maharana Pratap University of Agriculture and
Technology, Udaipur; University of
Agricultural Sciences, Raichur; Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola; Bidhan
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Chandra Krishi Viswavidyalaya, Kalyani; Sher-
eKashmir University of Agricultural Sciences
and Technology, Jammu and Central
Agricultural University, Pasighat by
redeployment of existing manpower were
opened. As per the approval of SFC (2017-20),
another six coordinating centres (NDUAT,
Faizabad; CAU, Pasighat; RAU, Pusa; BAU,
Ranchi; DBSKKYV, Dapoli and UAS, Raichur)
were closed w.e.f. 1.4.2018.

The coordinating unit of the project was
located initially at Central Rice Research
Institute, Cuttack, and shifted to National
Research Centre for Weed Science in 1989. Later
in 2009, NRC for Weed Science was upgraded
to Directorate of Weed Science Research.
During XII Plan (2012-17), it has been renamed
as "Directorate of Weed Research" and "AICRP
on Weed Control" was renamed as "AICRP on
Weed Management"

1.2 Mandate

e  To conduct location-specific research for
developing appropriate weeds management
technologies.

e To demonstrate the weed management
technologies through on-farm adaptive trials.

1.3 Objectives

e  Towork out effective and economic weed
management modules for field and
horticultural crops, in non-crop and
aquatic situations

e To study long-term residual and
cumulative effect of herbicides, if any.

e To evaluate new herbicides and working
out the residual effect on non-targeted
organisms

e  To study biology and control of problem
weeds including aquatic and parasitic weeds

. To analyze herbicide residues in soil, water
and food chain

e To test available tools/ implements for
weed management under various agro-
ecosystems

e  To transfer weed management technologies
on farmers’ fields through OFT and FLDs
their impact assessment and training.

SKUAST, Kashmir

SKUAST, Jammu
CSKHPKY, Palampur

PAU, Ludhiana

GBPUAT, Pantnagar

SKNAU, Jobner:
BAU, Sabour (Bihar).

MPUAT, Udaipur

AICRP Regular Centres
CSKHPKYV, Palampur
GBPUAT, Pantnagar
CCSHAU, Hisar
UAS, Bengaluru
AAU, Anand
AAU, Jorhat
TNAU, Coimbatore
PAU, Ludhiana
KAU, Thrissur
OUAT, Bhubaneswar
PJTSAU, Hyderabad

AAU, Jorhat

RVSKVV, Gwalior
BUAT, Banda

BCKVV, Kalyani

PJTSAU, Hyderabad
ANGRAU, Guntur

UAS Dharwad

i

T
TNAU, Coimbatore .
PJNCA&RI, Karaikal

UAS, Bengaluru

IGKV, Raipur

@ HQ-ICAR DWR, Jabalpur

7 Regular centres

O Volunteer centres

IGKV, Raipur
RVSKVV, Gwalior
BCKVYV, Kalyani
MPUAT, Udaipur
PDKV, Akola
SKUAST, Jammu
Volunteer Centres
ANGRAU, Guntur
BAU, Sabour
BUAT, Banda
PJNCA&RI, Karaikal
SKNAU, Jobner
SKUAST, Kashmir
UAS, Dharwad
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2. STAFF POSITION AND EXPENDITURE

AICRP on Weed Management is presently
under operation in 17 State Agricultural
Universities in 17 different states of the country
and represent diverse agro-ecological regions.
A total of 34 scientists positions under

Agronomy, Residue Chemistry and Taxonomy
are sanctioned. Besides 17 main centres, 7
volunteer centres are also in operation. The
details of staff position and funds allocated in
the financial year 2022-23 are given below:

Staff position at different coordinating centres during 2022-23

Centre Scientific Technical Driver
Sanctioned Filled Sanctioned Filled Sanctioned Filled

PAU, Ludhiana 2 2 1 1 - -
UAS, Bengaluru 2 2 1 1 1 1
RVSKVV, Gwalior 2 2 1 1 - -
GBPUAT, Pantnagar 2 2 1 1 - -
CSKHPKYV, Palampur 2 1 1 1 1 1
AAU, Jorhat 2 2 1 1 1 1
IAAU, Anand 2 1 1 1 1 1
TNAU, Coimbatore 2 2 1 1 1 1
KAU, Thrissur 2 2 1 1 1 1
OUAT, 2 2 1 1 1 1
Bhubaneshwar

PJTSAU, Hyderabad 2 2 1 - 1 -
CCSHAU, Hisar 2 2 1 - - -
IGKVYV, Raipur 2 2 1 1 - -
PDKV, Akola 2 1 1 1 - -
MPUAT, Udaipur 2 2 1 - - -
SKUAST, Jammu 2 2 1 1 - -
BCKYV, Kalyani 2 2 1 1 - -
Total 34 31 17 14 08 07
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Funds released to different coordinating centres during the financial year 2022-23

(Rs. in lakh)

SL Centre Name Capital | SCSP Salary | TA |Research [ Operational | SCSP Total
No. (Capital) Expenses | Expenses (General)
1 PAU, Ludhiana - 0.20 24.26 | - 1.10 0.75 0.30 26.61
2 UAS, Bengaluru - 0.20 41.14 | - 1.10 0.75 0.30 43.49
3 RVSKVYV, Gwalior - 0.20 27.38 | - 1.10 0.75 0.30 29.73
4 GBPUAT, Pantnagar - 0.20 63.67 | - 1.10 0.75 0.30 66.02
5 CSKHPKYV, Palampur - 0.20 44.78 1 0.32 1.45 1.50 0.30 48.55
6 AAU, Jorhat - - 112944 | - 1.10 0.75 - 131.29
7 AAU, Anand - - 17.24 | - 1.10 0.75 - 19.09
8 TNAU, Coimbatore - 0.20 27.27 | - 3.10 0.75 0.30 31.62
9 KAU, Thrissur - 0.20 66.22 | 0.40 2.26 1.50 0.30 70.88
10 OUAT, Bhubaneshwar - 0.20 62.43 | - 2.78 0.75 0.30 66.46
11 PJTSAU, Hyderabad 1.45 - 28.80 | 0.11 2.56 1.78 - 34.70
12 CCSHAU, Hisar 248 0.20 17.71 | - 1.10 0.75 0.30 22,54
13 IGKV, Raipur 2.87 - 52.19 | 0.25 2.62 2.04 - 59.97
14 PDKYV, Akola 4.55 - 18.53 | 0.26 2.40 2.68 - 28.42
15 BCKYV, Kalyani 1.90 0.20 17.56 | 0.28 2.38 3.00 0.30 25.62
16 MPUAT, Udaipur 1.70 0.20 51.85 | 0.20 2.39 2.06 0.30 58.70
17 SKUAST, Jammu 3.75 0.20 29.53 | 0.13 1.43 1.58 0.30 36.92
PC, Unit, Jabalpur 1.69 - - - 2.87 - - 4.56
Total 20.39 2.40 | 720.00 | 1.95 33.94 22.89 3.60 805.17
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3. Research Achievements

WP-1 Development of location-specific
sustainable weed management
practices

WP-1.1 Weed management in major crops

and cropping systems

WP-1.1.1. Weed management in tar-vattar
direct-seeded rice (DSR)

Cooperating centres: CCSHAU, Hisar,
GBPUAT, Pantnagar, SKUAST, Jammu

Objectives:

e To study the interaction between timing
of first irrigation and weed management
on weed dynamics and productivity of
tar- vattar DSR

e To determine bio-efficacy of herbicide
combinations for managing weeds in tar-
vattar DSR

Treatments:
Main plot: Timing of first irrigation
IR 1: 7 days after sowing (DAS)
IR 2: 14 DAS (At Pantnagar and Jammu)
IR 3: 21 DAS (At Pantnagar and Jammu)
Sub-plot: Weed management

WM 1-Pendimethalin + pyrazosulfuron-
ethyl (Ready mix/RM) 785 g/ha as PE fb 1 HW
at 30 DAS

WM 2-Penoxsulam + pendimethalin (RM)
625 g/ha as PE fb bispyribac —sodium 25 g/
ha as PoE (25-30 DAS)

WM 3-Penoxsulam + pendimethalin (RM)
625 g/ha as PE fb fenoxaprop ethyl 67g/ha +
ethoxysulfuron 18 g/ha as PoE (25-30 DAS)

WM 4-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 (25-30 DAS)

WM 5-Pendimethalin 678 g/ha (38.7 CS)
as PE fb penoxsulam + cyhalofop-butyl (RM)
135 g/ha as PoE (25-30 DAS)

WM 6-2 HW at 30 and 60 DAS

WM 7- Partially weedy check (Weeds will
be removed at 60 DAS after taking observation
on weeds)

Design: Split-plot and replication: 3
Results

At Hisar Echinochloa crus-galli followed by
Dactyloctenium aegyptium and Leptochloa
chinensis were the major weed flora. Density
and dry weight of E. crus-galli were reduced
significantly with the delay in first irrigation
i.e. 21 DAS to the tune of 90%. Among weed
management practices, higher reduction of E.
crus-galli dry weight was recorded with the
application of pendimethalin 678 g/ha (38.7
CS) followed by penoxsulam + pendimethalin
625 g/ha as compared to pendimethalin +
pyrazosulfuron-ethyl (RM) 785 g/ha. Poor
germination was recorded in the treatments
due to abnormal rise of temperature after
irrigation applied at 14 and 21 DAS.
Application of pendimethalin as PE fb
penoxsulam + cyhalofop butyl (RM) (25-30
DAS) recorded the highest grain yield of 2.01
t/ha whereas, among the timing of first
irrigation, application of first irrigation at 7
DAS registered the grain yield of 3.05 t/ha.

At Pantnagar Echinochloa colona, Leptochloa
chinensis and Eleusine indica among the grasses,
Alternanthera sessilis and Cyanotis axillaris
among the broadleaf weeds and the sedges
Cyperus iria, Fibmbristylis miliacea and Cyperus
roundus were the major weeds. Application of
first irrigation at 14 DAS recorded lower total
weed dry weight and higher weed control
efficiency as compared to 21 DAS. Complete
control of all the weeds were recorded with
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pendimethalin + pyrazosulfuron-ethyl (Ready
mix/RM) 785 g/ha as PE fb 1 HW at 30 DAS)
closely followed by the treatment penoxsulam
+ pendimethalin (RM) 625 g/ha as PE fb
fenoxaprop ethyl 67g/ha + ethoxysulfuron 18
g/ha as PoE (25-30 DAS). Application of first
irrigation at 21 DAS has been found effective
in terms of higher grain yield, net returns and
B:C. The highest grain yield of 4.1 t/ha was
recorded by the treatment penoxsulam +
pendimethalin (RM) 625 g/ha PE fb fenoxaprop
ethyl 67g/ha + ethoxysulfuron 18 g/ha PoE
(25-30 DAS).

At Jammu, The experimental field was
dominated by Echinochloa spp., and Digitaria
sanguinalis amongst grassy weeds; Caesulia
axillaris and Physalis minima amongst broadleaf
weeds and Cyperus spp. Other weeds like and
Commelina  benghalensis, Alternanthera
philoxeroides, Phyllanthus niruri and
Dactyloctenium aegyptium were recorded.
Different timings of first irrigation did not
record any significant effect on yield
parameters, grain yield and straw yield.
However, first irrigation at 21 days after sowing
recorded higher yield parameters, grain yield
and straw yield than first irrigation at 14 days
after sowing. The highest number of panicles/
m?, number of grains/panicle, grain yield and
straw yield were recorded in two hand weeding
at 30 and 60 DAS, which was significantly
higher than penoxsulam + pendiemthalin (RM)
625 g/ha as PE fb bispyribac-sodium 25 g/ha
as PoE (25-30 DAS) and weedy check and at
par with other treatments. The highest net
returns and B:C were recorded in
pendimethalin 1000 g/ha as PE fb bispyribac-
sodium 25 g/ha + metsulfuron methyl +
chlorimuron ethyl 4 g/ha as PoE (25-30 DAS)
followed by pendimethalin 1000 g/ha (30 EC)

as PE fb penoxsulam + cyhalofop-butyl 135 g/
ha as PoE (25-30 DAS).

WP-1.1.2. Weed management in dry
direct-seeded rice (DSR)

Cooperating centres: IGKV, Raipur,
CSKHPKYV, Palampur, OUAT, Bhubaneswar,
UAS, Bengaluru, BAUT, Banda, PAJNCOA &
RI, Puducherry, BAU, Sabour, BCKV, Kalyani

Objectives:

e To study the weed dynamics and
productivity of rice influenced by weed
management practices in dry DSR

e To determine bio-efficacy of herbicide
combinations for managing diverse weed
flora in dry DSR

Results

At Raipur, the major weed flora of
experiment was Alternanthera sessilis, Cyanotis
axillaris, Echinochloa colona and Cyperus iria.
Application of pendimethalin 1000 g/ha (30
EC) as PE fb bispyribac sodium 25 g/ha +
(metsulfuron methyl + chlorimuron ethyl) (RM)
4 g/ha tank-mix PoE (25- 30 DAS) has been
found effective to control the weeds as this
treatment recorded minimum weed density
and weed biomass. Significantly the highest
number of effective tillers, grain yield (6.56 t/
ha), net returns (Rs.105190/ha) and B:C (3.67)
were recorded under the same treatment (Table
1.1.3). Sequential application of pendimethalin
1000 g/ha (30 EC) as PE fb bispyribac sodium
25 g/ha + (metsulfuron methyl + chlorimuron
ethyl) (RM) 4 g/ha tank-mix PoE (25- 30 DAS)
has emerged as a promising weed management
treatment for controlling weeds, obtaining
highest grain yield and maximum economic
returns in DSR.
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and economics.

Table 1.1.3: Effects of weed management treatments on weed control efficiency, grain yield

WCE (%)| Crin Net B:C
Treatment yield

at 40 (t/ha) returns

DAS (Rs/ha)
Pendimethalin + pyrazosulfuron-ethyl
(RM) 785 ¢ /ha (PE) fb THW at 30 DAS 84.9 5.82 87693 | 282
Penoxsulam + pendimethalin (RM) 625 g/ha as
PE fbbispyribac sodium 25 g/haas PoE (25-30 86222 3.04
DAS) 81.2 5.62
Penoxsulam + pendimethalin (RM) 625 g/ha as
PE fb fenoxaprop ethyl 67 g/ha +ethoxysulfuron
18g,/ha as PoE (25-30 DAS) 85.2 6.02 93329 3.17
Pendimethalin 1000 g/ha (30EC) as PE
fbbispyribac sodium 25 g/ha + (metsulfuron
methyl + chlorimuron ethyl) (RM) 4 g/ha tank- | 90.6 6.56 105190 3.67
mix PoE (25-30 DAS)
Pendimethalin  1000g/ha (30EC) PE fb
penoxsulam + cyhalofop butyl (RM)135 g/ha PoE 870 6.25 97724 3.27
(25-30 DAS) ' '
2HW at 30 & 60 DAS 89.0 6.12 91416 2.73
Partially weedy check (IHW at 60 DAS) 0.00 2.50 19233 0.61
SEm (=) 0.22
LSD (P=0.05) 0.68

At Palampur, weed flora in the
experimental field was Cyperus spp. (30%),
Ageratum spp. (29%), Polygonum alatum (19%),
Commelina spp. (15%), Digitaria sanguinalis (4%),
Echinochloa colona (3%), Galinsoga parviflora and
Ipomoea 1% each and Aeschynomene indica. At
later stage the population of Ageratum spp.
(40%) was increased, whereas populations of
other weeds were decreased. However, towards
maturity Ageratum spp. constituted 93% of the
total weed flora in the experimental field.
Application of pendimethalin 1000 g/ha (30
EC) as PE fb bispyribac sodium 25 g/ha +
(metsulfuron methyl + chlorimuron ehyl) 4 g/
ha tank-mix as PoE (25-30 DAS) effectively
reduced the total weed count and weed
biomass; however, penoxsulam  +
pendimethalin (RM) 625 g/ha as PE fb
bispyribac sodium 25 g/ha as PoE at 25-30
DAS recorded maximum grain yield of 2.97 t/
ha and highest net returns over weedy check

(Rs 44587 /ha) and marginal benefit cost ratio
(MBCR) of 10.66. Sequential application of
penoxsulam + pendimethalin (RM) 625 g/ha
as PE fb bispyribac sodium 25 g/ha as PoE at
25-30 DAS has been recorded as an effective
weed management treatment in DSR.

At Bhubaneswar, the floristic composition
of the experimental site was dominated with
grasses like Digitaria ciliaris, Cynodon dactylon,
Echinochloa colona and broadleaf weeds like
Ageratum conyzoides, Cleome viscosa, Celosia
argentea Oldenlandia corymbosa, Ludwigia
parviflora, Physalis minima and Amaranthus
viridis. The dominant sedges were Cyperus
rotundus and Cyperus iria. Application of
penoxsulam + pendimethalin (RM) 625 g/ha
as PE fb fenoxaprop ethyl 67g/ha +
ethoxysulfuron 18 g/ha as PoE (25 DAS)
recorded lowest weed index of 3.35 %, highest
grain yield of 3.32 t/ha, highest net returns
of Rs.18900/ha and B:C of 2.78. Sequential
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application of penoxsulam + pendimethalin
(RM) 625 g/ha as PE fb fenoxaprop ethyl 67g/
ha + ethoxysulfuron 18 g/ha as PoE (25 DAS)
has been recorded as a promising weed
management treatment in DSR.

At Bengaluru, the weed flora observed
in the experimental plots were sedge Cyperus
rotundus, grasses Eleusine indica, Digitaria
marginata and Cynodon dactylon. In broadleaf
weeds, Borreria hispida, Ageratum conyzoides,
Commelina benghalensis, Acanthospermum
hispidum, Celosia argentea, Cleome viscose and
Argemone mexicana, were the dominant weed
species. Among the total weed density,
broadleaf weeds Borreria hispida, Ageratum
conyzoides and Commelina benghalensis recorded
the highest value followed by grasses and
sedges.

Application of pendimethalin +
pyrazosulfuron-ethyl (Ready-mix/RM) 785 g/
ha as PE fb 1 HW at 30 DAS recorded the
highest weed control efficiency of 65.83 % at
20 DAS. At 40 and 60 DAS, pendimethalin
1000 g/ha (30 EC) as PE fb bispyribac-sodium
25 g/ha + [(metsulfuron methyl + chlorimuron
ethyl) (RM)] 4 g/ha (Tank-mix) as PoE (25-30
DAS) recorded the highest weed control
efficiency of 71.4 and 70.6%, respectively, higher
grain yield of 1.32 t/ha and highest net returns
of Rs. 39,670/ha and B:C of 2.06. Among the
weed management treatments pendimethalin
1000 g/ha (30 EC) as PE fb bispyribac-sodium
25 g/ha + [(metsulfuron methyl + chlorimuron
ethyl) (RM)] 4 g/ha (Tank-mix) as PoE (25 DAS)
was recorded as a superior treatment for
controlling diverse weed flora effectively in
DSR especially during continuous rain.

At Banda, the experimental field of rice
was infested with several grassy weeds,
broadleaf weeds and sedges. The major weeds
species were Echinochloa crusgalli, Brachiaria
reptans, Digera arvensis, Centella asiatica,
Phyllanthus niruri, Cyperus rotundus.
Pendimethalin 1000 g/ha (30 EC) PE fb
penoxsulam + cyhalofop-butyl (RM) 135 g/ha

as PoE (25-30 DAS) significantly reduced the
weed dry weight at all the growth stages and
also recorded maximum weed control
efficiency. Highest rice grain yield (4.2 t/ha)
and B:C (3.1) were recorded in the treatment
pendimethalin 1000 g/ha (30 EC) PE fb
penoxsulam + cyhalofop-butyl (RM) 135g/ha
as PoE and the value was closely followed by
pendimethalin 1000 g/ha (30 EC) PE fb
bispyribac-sodium 25 g/ha + [(metsulfuron
methyl + chlorimuron ethyl) (RM)] 4 g/ha
(Tank-mix) as PoE (25-30 DAS).

At Puducherry, the experimental field was
dominated by sedges (67.7%), broadleaf weeds
(3.6%) and grasses (28.7%). Predominant weeds
of the experimental field were Echinochloa colona
Link. Digitaria marginata Stapf, Panicum repens
L., Dactyloctenium aegyptium (L.) Willd. Cyperus
difformis L., Eclipta alba (L.) Hassk, Corchorus
tridens L., Phyllanthus niruri L. and
Aeschynomene indica L. at 60 DAS. Sequential
application of penoxsulam + pendimethalin
625 g/ha as PE fb fenoxaprop ethyl 67 g/ha
+ ethoxysulfuron 18 g/ha as PoE (25-30 DAS)
recorded lower total weed density (5.2 no./
m?) and higher grain yield (3.39 t/ha).

At Sabour, the major weeds observed in
the experimental plots were Echinochloa colona,
Echinochloa crusgalli, Eleusine indica, Cynodon
dactylon, Digitaria sanguinalisamong the grasses,
Cyperus rotundus, Cyperus iria, Cyperus difformis,
Fimbristylis miliaceae among the sedges and
Alternanthera sessilis, Caesulia axillaris, Ludwigia
parviflora, Eclipta alba, Phyllanthus niruri,
Amaranthus viridis, Physalis minima, Commelina
benghalensis among broadleaf weeds. Among
the different weed management treatments,
pendimethalin + pyrazosulfuron-ethyl (Ready-
mix/RM) 785 g/ha as PE fb 1 HW at 30 DAS
recorded lowest weed density (6.33/m?), and
weed dry weight (7.61g/m?), highest weed
control efficiency (97%) at 60 DAS, maximum
grain yield (5.12 t/ha), maximum net returns
(Rs. 78670/ha) and desirable B:C (1.94)
(Table 1.1.4).
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Table 1.1.4. Effects of weed management treatments on weed control efficiency, grain yield

and economics.

Treatment WCE (%) Grain |Net returns B:C
at 60 DAS yield (Rs/ha)
(t/ha)
Pendimethalin + pyrazosulfuron-ethyl (Ready 97 512 78670 1.94
mix/RM) 785 g/ha as PE fb 1 HW at 30 DAS '
Penoxsulam + pendiemthalin (RM) 625 g/ha as PE 9 441 64270 1.68
fb bispyribac —sodium 25 g/ha as PoE (25-30 DAS) )
Penoxsulam + pendimethalin (RM) 625 g/ha as PE 65501 1.62
fb fenoxaprop ethyl 67g/ha + ethoxysulfuron 18 92 451
g/ha as PoE (25-30 DAS)
Pendimethalin 1000 g/ha (30 EC) or 678 g/ha (38.7 77888 2.12
CS) as PE fb bispyribac-sodium 25 g/ha + 93 192
[(metsulfuron methyl + chlorimuron ethyl) (RM)] 4 '
g/ha (Tank mix) as PoE (25-30 DAS)
Pendimethalin 1000 g/ha (30 EC) or 678 g/ha (38.7 73388 1.99
CS) as PE fb penoxsulam + cyhalofop-butyl (RM) 91 4.72
135 g/ha as PoE (25-30 DAS)
2 HW at 30 and 60 DAS 97 5.61 84756 1.83
Partially weedy check (IHW at 60 DAS) 0 3.84 50338 1.27
SEm (+) - 0.32 - -
LSD (P=0.05) - 0.94 - -

BCKYV, Kalyani

The experiment has not been conducted
because of germination failure due to frequent
rainfall immediately after sowing.

Weed management in transplanted rice-
chickpea cropping system (Rabi 2021-22)

IGKYV, Raipur

The experimental field was dominated by
Medicago denticulata, which accounted for 50%
of the total weed population during entire crop
growth. Other major weeds were Chenopodium
album and Cichorium intybus. Echinochloa colona
and Cynodon dactylon were the other weeds
recorded in the field during Rabi 2021-22.

Among the different weed amangement
treatments, topramezone 25.28 g/ha as PoE
(18-20 DAS) has performed as a best treatment

as it recorded significantly lowest weed
biomass and highest weed control efficiency
of 82.9 and 81.1% at 60 DAS and at harvest,
respectively. While, next in order, flauzifop-p-
butyl + fomesafen 250 g/ha PoE also
appreciably reduced the weed dry weight
recorded higher weed control efficiency (Table
1.1.5).

Significantly higher seed yield (1.49 and
1.53 t/ha) was recorded in the topramezone
25.28 g/ha as PoE (18-20 DAS) over the other
weed control treatments except oxyfluorfen 140
g/ha as PE (1.29 and 1.34 t/ha), flauzifop-p-
butyl + fomesafen 250 g/ha POST (1.28 and
1.32 t/ha) and flauzifop-p-butyl + fomesafen
125 g/ha POST (1.28 t/ha). Topramezone also
recorded the highest net returns (Rs. 53,290
and 54630/ha) and B:C (3.35 and 3.33).
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Table 1.1.5: Effect of treatments on weed control efficiency, seed yield and economics in
chickpea in transplanted rice-chickpea cropping system Rabi 2021-22.

Treatments Weed control Seed yield B:C
efficiency (%) (t/ha)
60 At 2020-21 2021-22 2020-21| 2021-22
DAS harvest
Pendimethalin 678 g/ha PE 49.3 50.0 1.12 1.15 2.75 2.74
Pendimethalin+imazethapyr 53.9 53.5 1.13 1.23 2.78 2.93
1000 g/ha as PE
Oxyfluorfen 140 g/ha as PE 65.8 63.9 1.29 1.34 3.18 3.19
Topramezone  25.28g/haas 83.5 83.8 1.49 1.53 3.35 3.33
POST (18-20 DAS)
Pendimethalin 678 g/ha PE fb| 59.4 59.3 1.18 1.22 2.70 2.72
quizalofop 50 g/ha POST
Pendimethalin 678 g/ha PE fb| 56.4 55.8 1.17 1.19 2.75 2.71
propaquizofop 50 g/ha POST
Flauzifop-p-butyl + 72.6 70.5 1.24 1.28 2.04 3.05
fomesafen125 g/ha POST
Flauzifop-p-butyl+fomesafen 76.6 75.2 1.28 1.32 3.06 3.05
250 g/ha POST
Propaquizafop + imazethapyr 421 43.7 1.11 1.13 2.74 2.69
125g /ha POST
Mechanical weeding at 20 fb 82.4 74.3 1.31 1.40 3.15 3.26
40 DAS
Hand weeding at 30 89.0 81.7 1.39 1.43 2.71 2.71
DAS/ Farmers practice
Weedy check 0.0 0.0 0.53 0.56 1.49 1.51
SEm (+) 0.10 0.03 - -
LSD (P= 0.05) 0.30 0.11 - -

Effect of green manures and herbicides
on weed dynamics and yield of transplanted
rice-wheat cropping system (2021-22)

SKUAST, Jammu

The weed flora included Phalaris minor
among the grassy weeds, Rumex spp., Anagallis
arvesnsis, Medicagospp., Vicia spp., and Melilotus
spp. among broadleaf weeds were observed
in wheat.

Different nutrient levels and herbicides
had significant effect on grassy (P. minor),
broadleaf weeds (except Medicago spp.) and
total weed density and weed biomass at 60

DAS and at harvest. Among the nutrient levels,
lowest total weed density as well as weed
biomass was observed in 125% RDF, which
was significantly lower than 100% RDF and
75% RDF. Among the herbicidal treatments,
significantly lowest P. minor density was
recorded in clodinafop propargyl + metribuzin
54+120 g/ha at 30-35 DAS than other herbicides
at 60 DAS. However, different herbicidal
treatments had non-significant effect on P.
minor density at harvest. At 60 DAS, lowest
total biomass of weeds was recorded with
clodinafop propargyl + metsulfuron- methyl
60+4 g/ha at 30-35 DAS, which was
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significantly lower than mesoulfuron-methyl
+ iodosulfuron- methyl sodium 14.4 g/ha at
30-35 DAS.

The highest grain and straw yields were
observed in 125% RDEF, which was at par with
100% RDF and significantly higher than 75%
RDE. Also 125% RDF recorded the highest
gross, net returns and B:C. The highest grain
and straw yields were recorded with clodinafop
propargyl + metsulfuron- methyl 60+4 g/ha
at 30-35 DAS, however, highest net returns and

B:C were recorded in clodinafop propargyl +
metribuzin 54+120 g/ha at 30-35 DAS followed
by clodinafop- propargyl + metsulfuron-
methyl 60+4 g/ha at 30-35 DAS (Table 1.1.6).
Application of 125% RDF resulted in highest
grain yield (4.71 t/ha), net returns (Rs. 83744/
ha) and B:C (2.99). Among the herbicidal
treatments, clodinafop propargyl +
metsulfuron- methyl 60+4 g/ha as PoE and
Clodinafop propargyl + metribuzin 54+120 g/
ha as PoE have been found effective for
controlling weeds in wheat.

Table 1.1.6: Effect of nutrient levels and herbicides on yields and economics of wheat

(Rabi 2021-22).

Grain
. Straw Net returns

Treatments Yo | vieldwha) | Rs/ha) B:C
75% RDF 3.82 4.83 65959 2.59
100% RDF 4.48 5.38 79601 2.98
125% RDF 4.71 5.66 83744 2.99
SEm + 0.09 0.13 - -
LSD (p=0.05) 0.34 0.50 - -
Sulfosulfuron + carfentrazone-ethyl
25420 g/ha at 30-35 DAS 4.36 5.24 77070 2.89
Clodinafop propargyl + metsulfuron
methyl 6044 ¢ /ha 4.38 5.37 77408 2.86
gii?;%a;ifr"pargyl + metribuzin 435 5.34 77487 2.95
Mesoulfuron-methyl + iodosulfuron
methyl sodium 14.4 g/ha 4.24 5.21 73773 2.71
SEm (+) 0.09 0.10 - -
LSD (P=0.05) NS NS - -
Interaction NS NS . -

Effect of green manures and herbicides
on weed dynamics and yield of direct seeded

rice-wheat cropping system (2021-22)

SKUAST, Jammu

The weed flora included Phalaris minor,

Ranunculus arvensis, Rumex spp., Anagallis
arvensis and Medicago spp., as major weeds and
other weeds like Vicia spp., and Melilotus spp.
were also observed in wheat. Among the wheat
establishment, significantly lowest weed
density of P. minor and A. arvensis was observed

in zero-tillage wheat than the conventional
tillage and FIRB method but significantly
highest density of Medicago spp., other weeds
and total weed were observed in zero-tillage
as compared to the conventional tillage and
FIRB method. Different wheat establishment
had non-significant effect on total weed
biomass at 60 DAS. However, significantly
lowest P. minor biomass was observed in zero-
tillage wheat at 60 DAS than conventional
tillage and FIRB system.
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All the per-emergence herbicidal
treatments recorded statistically at par values
on total weed density and biomass but these
are significantly lower than weedy check.
However, lowest weed density and biomass
was observed in pendimethalin 1 kg/ha as PE.
Among the wheat establishment, highest grain
and straw yields were observed in conventional
tillage followed by FIRB. However, highest B:C
was recorded in zero-tillage than conventional
tillage and FIRB. Highest net returns and B:C
were recorded in pendimethalin 1 kg/ha as

PE followed by flumioxazin 125 g/ha as PE
(Table 1.1.7).

Significantly the lowest P. minor biomass
was recorded in zero-tillage wheat at 60 DAS
than conventional tillage and FIRB system.
Highest grain yield (4.51 t/ha) was recorded
in conventional tillage followed by FIRB (4.43
t/ha). However, highest B:C (3.13) was
observed in zero-tillage than conventional
tillage and FIRB. Highest net returns (Rs.
82887 /ha) and B:C (3.47) were recorded in
pendimethalin 1 kg/ha as PE.

Table 1.1.7: Effect of wheat establishment and pre-emergence herbicides on yields and
economics of wheat (Rabi 2021-22).

Grain
. Straw Net returns

Treatments (yt‘/‘;lg yield (t/ha) | (Rs./ha) B:C
Conventional tillage 4.51 6.04 78052 2.87
Zero tillage 4.19 5.61 74349 3.13
FIRB 4.43 5.88 74490 2.59
SEm + 0.06 0.12 - -
LSD (P=0.05) NS NS - -
Pendimethalin 1 kg/ha as PE 4.57 6.19 82887 3.47
Flumioxazin 125 g/ha as PE 4.56 6.22 82566 3.39
Pyroxasulfone 127.5 g/ha as PE 4.57 6.23 78529 2.75
Weed free 5.03 6.61 82412 2.35
Weedy check 3.16 3.98 51758 2.36
SEm () 0.12 0.11 - R
LSD (P=0.05) 0.35 0.33 - -
Interaction S S - -

WP-1.1.3. Weed management in sorghum

Cooperating centres: RVSKVV, Gwalior;
ANGRAU, Guntur; MPUAT, Udaipur

At Gwalior, the major weeds were Setaria
glauca, Echinochloa colona, Acrachne racemosa,
Brachiaria reptans, and Cynodon dactylon as
narrow leaved weeds, Commelina benghalensis,
Bryophyllum pinnatum, Phyllanthus niruri and
Digera arvensis as broadleaf weeds and Cyperus
rotundus as sedge. Of these, the relative density
of Cyperus rotundus (45.29%) and Echinochloa
colona (11.10%) was higher at 20 DAS; however,
after 40 and 60 DAS only one weed Cyperus
rotundus (76.61% and 85.37%, respectively) was

a dominant weed. In case of IVI value, Cyperus
rotundus (89.59) and Echinochloa colona (22.11)
were found dominant weeds at 20 DAS;
however, at 40 and 60 DAS the IVI value of Cyperus
rotundus was 96.56 and 57.19, respectively.

At 20 and 40 DAS the minimum density
and biomass of weeds were recorded in the
treatment atrazine 500 g /ha as PE fb mechanical
weeding at 30 DAS. Whereas at 60 DAS, the
minimum weed population and biomass of
total weeds were recorded in bentazone 960
g/ha as PoE (20 DAS). Among the different
weed management treatments, after 20 DAS,
the maximum weed control efficiency (73%)

12 |



Annual Report 2022

was recorded with the treatment atrazine 500
g/ha as PE fb mechanical weeding at 30 DAS.
This treatment was followed by the tank-mix
combination of atrazine 500 g/ha +
topramezone 25.2 g/ha (61%) as EPoE (15
DAS), whereas after 40 DAS, the maximum
weed control efficiency (82%) was recorded in
atrazine 500 g/ha as PE fb mechanical weeding
at 30 DAS and it was followed by bentazone
960 g/ha as PoE at 20 DAS (54%). However,
at 60 DAS the maximum weed control
efficiency (60%) was recorded with bentazone

960 g/ha as PoE at 20 DAS (Table 1.1.8).

Maximum grain (2.61 t/ha) and stover
yields (15.64 t/ha) were recorded in the
treatment atrazine + mesotrione (RM) 656 g/
ha as PoE at 20 DAS and the values were at
par with the treatment of 2 HW (20 & 40 DAS)
(Grain and stover yields of 2.58 t/ha and 15.49
t/ha, respectively). Maximum net returns
(Rs.89260/ha) and B:C (4.51) were obtained
with the treatment atrazine + mesotrione (RM)
656 g/ha as PoE at 20 DAS.

Table 1.1.8: Effect of different treatments on yields and economics of sorghum crop.

Grain Stover Net
Treatments Dose yield yield Returns | B:C
(t/ha) (t/ha) (Rs./ha)
Atrazine fb 2,4-D Ethyl 750 g/ha fb 231 13.83 76269 4.03
ester 500 g/ha
Atrazine fb 2,4-D 750 g/ha fb 2.16 12.93 69802 3.79
dimethylamine salt 750 g/ha
Atrazine + 438 g/ha 251 15.04 84916 4.35
Mesotrione (RM)
Atrazine + 656 g/ha 2.61 15.64 89260 451
Mesotrione (RM)
Atrazine + Toprame zone (500+18.9) g/ha 2.36 14.14 78641 414
(Tank-mix)
Atrazine + Toprame zone (500+25.2) g/ha 2.38 14.29 79330 4.12
(Tank -mi x)
Atrazine 500 g/ha
Mechanical weeding at 30 2.33 13.98 76025 3.87
DAS
Bentazone 960 g/ha 2.23 13.38 72214 3.78
Weed free (HW at20 & 40 2.58 15.49 86532 4.20
DAS)
Weedy check 1.48 8.87 43078 2.95
SEm (+) 0.142 0.849 6200.5 0.2
LSD (P=0.05) 0.414 2.486 18151.4 0.7

At Guntur, atrazine 0.75 kg /ha PE fb 2,4-
D dimethyl amine salt 0.750 kg/ha PoE at 20
DAS controlled the weeds effectively with
higher values of weed control efficiency

without having any phytotoxic effect on
sorghum plants. This treatment also recorded
highest grain yield and B:C (Table 1.1.9).
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Table 1.1.9: Effect of treatments on weed control efficiency, grain yield and B:C of late Kharif

sorghum during 2022-23.

Weed Control Efficiency (%) Grain B:C
Treatment 20 40 Harvest yield
DAS | DAS (kg/ha)

Atrazine 0.75 kg /ha PE /b 2,4-D ethyl
ester 0.50 kg/h§ PoE at ]2[26 DAS y 7554 | 49.75 49.62 3476 3.06
Atrazine 0.75 kg/ha PE fb 2,4-D
dimethyl amine salt 0.750 kg /ha PoE at 76.86 54.58 52.70 3683 3.24
20 DAS
Atrazine + Mesotrione ready-mix 438
o /ha PoE at 20 DAS y 10.41 58.6 57.48 2376 2.10
Atrazine + Mesotrione ready-mix 656
o /ha PoE at 20 DAS y 0.96 69.21 68.64 2214 1.96
Tank-mix application of atrazine 0.5
kg/ha + topramezone 18.9 g/ha PoEat | 10.47 | 71.86 70.33 2291 2.02
15 DAS
Tank-mix application of atrazine 0.5
kg/ha + topramezone 25.2 g/ha PoEat | 10.01 78.52 77.87 2053 1.81
15 DAS
Atrazine 0.50 kg/ha PE fb inter
cultivation at 30 DAS fo 74.9 73.05 72.56 3420 3.01
Bentazone 0.960 kg/ha PoE at 20 DAS 2.89 29.75 29.54 3091 2.73
Weed free (hand weeding at 20 & 40 11.93 86.8 86.11 3904 344
DAS)
Weedy check 2897 2.56
SEm (+) 88.5 -
LSD (P=0.05) 262 -

At Udaipur, the dominant weed species
were Echinochloa colona (49.23%), Echinochloa
crusgalli (5.90%), Elusine indica (29.54%), Digera
arvensis (2.95%), Commelina benghalensis (6.90%),
Setaria glauca (2.95%) and Physalis minima
(2.49%).At 40 DAS, atrazine 500 g/ha +
topramezone 18.9 g/ha (Tank-mix) as EPoE
(15 DAS), atrazine 500 g/ha + topramezone
18.9 g/ha (Tank-mix) as EPoE (15 DAS),
atrazine 500 g/ha fb mechanical weeding at
30 DAS and HW at 20 & 40 DAS resulted in
zero total weed density, and dry matter and
100% weed control efficiency(Table 1.1.10).
Maximum seed yield (2.88 t/ha) of sorghum
was recorded with atrazine + topramezone
(Tank-mix) (500 +25.2) g/ha EPoE (15 DAS),

which was at par with atrazine 500 g/ha as
PE fb 2,4-D Ethyl ester 750 g/ha as PoE (20
DAS) (2.43 t/ha) and HW at 20 & 40 DAS (2.61
t/ha).

Economical evaluation of different weed
management treatments showed that apart
from weed free, the highest net returns (Rs.
48782 /ha) was realized with atrazine 500 g/
ha PE fb mechanical weeding at 30 DAS, while
the maximum B:C (2.39) was found with
atrazine 750 g/ha PE fb 2,4-D ethyl ester 500
g/h PoE (20 DAS). Atrazine 500 g/ha PE fb
mechanical weeding at 30 DAS has emerged
as a promising weed management treatment
resulted in highest grain yield and economic
returns in sorghum.
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Table 1.1.10: Effect of treatments on weed control efficiency, grain yield and economics in

sorghum.

Treatment Dose Time of WCE (%) at | Grain yield | Net returns B:C
(g/ha) application 40 DAS (t/ha) (Rs/ha)
Atrazine fb 2,4-D 750 g/ha | PE fb PoE (20 73.73 2.33 44478 2.39
Ethyl ester fb'500 DAS)
g/ha

Atrazine fb 2,4-D 750 g/ha | PE fb PoE (20 65.01 2.22 40232 217
dimethylamine fb750 DAS)
salt g/ha
Atrazine + 438 g/ha | PoE (20 DAS) 51.07 2.04 34312 1.70
Mesotrione (RM)
Atrazine + 656 g/ha | PoE (20 DAS) 57.99 2.14 34203 1.60
Mesotrione (RM)
Atrazine + (500 EPoE (15 100.00 231 40951 212
Topramezone +18.9) DAS)
(Tank-mix) g/ha
Atrazine + (500 EPOE (15 100.00 2.18 38238 1.86
Topramezone +25.2) DAS)
(Tank-mix) g/ha
Atrazine fb 500 g/ha | PE 100.00 2.77 48782 2.13
Mechanical
weeding at 30
DAS
Bentazone 960 g/ha | PoE (20 DAS) 41.82 2.15 37752 1.98
Weed free (HW at 100.00 291 48833 1.83
20 & 40 DAS)
Weedy check 0.00 1.11 8049 0.48
SEm () 0.10 2732 0.13
LSD (P = 0.05) 0.31 8119 0.40

WP-1.1.4. Weed management in direct seeded/
drill sown finger millet

Cooperating centres: IGKV, Raipur;
PAJNCOA & RI Puducherry; UAS, Bengaluru

IGKYV, Raipur

The experimental field was infested with
Echinochloa colona, Alternanthera sessilis, Celosia
argentia, Cyperus iria, Physalis minima, Cyanotis
axillaris and Dinebra retroflexa.

Atrazine 500 g/ha as PE fb 2, 4-D sodium
salt 800 g/ha as PoE recorded the lowest weed
biomass and achieved highest weed control
efficiency (37.07, 50.27 and 43.53% at 20, 40
and 60 DAS, respectively) and highest grain
yield (1.96 t/ha), net returns and B:C over the
other weed management practices. Atrazine
500 g/ha as PE fb metsulfuron-methyl +
chlorimuron-ethyl 4 g/ha PoE has also found
to be comparable in terms of producing grain
yield and net returns (Table 1.1.11).
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Table 1.1.11: Effect of the treatments on weed control efficiency, grain yield and economics
of direct drill sown finger millet (2022).

Treatment WCE (%) Grain yield Net returns B:C
(t/ha) (Rs/ ha)
20 40 60
DAS DAS | DAS
Pyrazosulfuron-ethyl 15 g /ha |7.35 10.64 26.82 1.68 32574 2.18
as PE
Atrazine 500 g /ha as PE 1.75 35069 2.27
Pyrazosulfuron-ethyl 15g/ha 1.78 34811 2.21
as PE fb 2, 4-D sodium salt 21.11 15.23 | 28.64
800 g/ha as PoE
Atrazine 500 g/ha as PE fb 2, 1.96 41241 243
4-D sodium salt 800 g/ha as
PoE
Pyrazosulfuron-ethyl 15g/ha
as PE fb metsulfuron methyl 23.54 21.11 | 29.93 1.78 34784 2.20
+ chlorimuron-ethyl 4g/ha
PoE
Atrazine 500 g/ha as PE fb 1.95 40857 2.41
metsulfuron-methyl +
chlorimuron-ethyl 4 g/ha PoE
2 HW at 20 & 40 DAS 37.07 50.27 | 43.53 1.93 29079 1.73
Weedy check 0.75 259 1.01
SEm (&) 0.15 - -
LSD (P=0.05) 0.45 - -

PAJNCOA & RI, Puducherry

Hand weeding twice significantly reduced
the weed density (113.3 no./m?), resulted in
higher weed control efficiency (88.9%) and

grain yield (1011.7 kg/ha). Weedy check

treatment accounted for 80.7% finger millet

yield loss. All the herbicidal treatments were

found lees effective in controlling weeds (Table

1.1.12).

Table 1.1.12: Effect of weed management treatments on weed dry weight, weed biomass, weed control
efficiency, grain yield and weed index of direct seeded finger millet during Kharif 2022.

Treatment Total weed Total WCE Grain | Weed
density weed dry (%) yield Index
(no./ m2) weight (kg/ha) (%)
(g/m?)

Pyrazosulfuron-ethyl 15g/ha as PE 13.0(169.3) | 12.8(164.5) 38.8 690.0 31.8

Atrazine 500 g/ha as PE 16.4(270.0) | 14.2(206.9) 23.0 448.3 55.7

Pyrazosulfuron-ethyl 15 g/ha as PE fb 2, 4-D

sodium salt 800 g/ha as PoE 13.1(170.7) | 14.2(213.5) 20.5 655.0 35.3

Atrazine 500 g/ha as PE fb 2, 4-D sodium salt

800 g/ha as PoE 17.4(305.3) 15.7(246.9) 8.1 436.7 56.8

Pyrazosulfuron-ethyl 15g/ha as PE fb

metsulfuron-methyl + chlorimuron-ethyl 4

g/ha PoE 11.8(139.3) 12.3(182.7) 32.0 568.3 43.8

Atrazine 500 g/ha as PE fb metsulfuron-

methyl + chlorimuron-ethyl 4 g/ha PoE 18.5(343.3) | 16.0(260.6) 3.0 226.7 77.6

2 HW at 20 & 40 DAS 10.6(113.3) 5.5(29.8) 88.9 1011.7 0.0

Weedy check 19.7(386.7) | 16.4(268.7) - 195.0 80.7

LSD (P=0.05) 2.81 5.52 156.6 -

*Original figures in parenthesis were subjected to square root transformation ("x+0.5) before statistical analysis.
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UAS, Bengaluru

Major weed flora found in the
experimental plots were sedges Cyperus
rotundus, grasses Eleusine indica, Digitaria
marginata and Cynodon dactylon. Among
broadleaf weeds, Borreria hispida, Ageratum
conyzoides, Commelina benghalensis, Celosia
argentia, Oledenlandia corymbosa, Achyranthus
aspera and Alternanthera sessilis were recorded.
Broadleaf weeds dominated the weed flora
followed by grasses and sedges.

At 20 DAS, atrazine 500 g/ha as PE fb
metsulfuron methyl + chlorimuron ethyl 4 g/
ha as PoE and atrazine 500 g/ha as PE
treatment recorded the highest weed control
efficiency of 78.34 and 70.05%, respectively,
whereas even at 40 DAS, atrazine 500 g/ha
as PE fb metsulfuron methyl + chlorimuron
ethyl 4 g/ha as PoE recorded the highest weed
control efficiency of 67.84% followed by 2HW
at 20 and 40 DAS (67.41%), while at later stages
2HW (53.13%) and atrazine 500 g/ha as PE fb
2,4-D sodium salt 800 g/ha as PoE (47.43%)

Atrazine 500g/ha as PE fb
2,4-D sodium salt 800 g/ha
as PoE

as PE fb 2,4-D sodium salt
800 g/ha as PoE

Atrazine 500 g/ha as PE fb
metsulfuron methyl +
chlorimuron ethyl 4 g/ha as PoE

Weedy check

Pyrazosulfuron-ethyl 15g/ha

recorded the highest weed control efficiency
compared to other treatments.

The 2 HW at 20 and 40 DAS significantly
recorded the highest grain yield of 1.85 t/ha.
Atrazine 500 g/ha as PE fb metsulfuron methyl
+ chlorimuron ethyl 4 g/ha as PoE (1.78 t/
ha) was on par with the above treatment.

The highest net returns was obtained in
atrazine 500 g/ha as PE fb metsulfuron methyl
+ chlorimuron ethyl 4 g/ha (Rs. 36,960 Rs/ha)
followed by atrazine 500 g/ha as PE fb 2,4-D
sodium salt 800 g/ha as PoE (Rs 35,562 /ha) and
2 HW at 20 and 40 DAS (Rs. 34,792/ha). The
B:C was highest in atrazine 500 g/ha as PE fb
metsulfuron methyl + chlorimuron ethyl 4 g/
ha (2.45) followed by atrazine 500 g/ha as PE
fb 2,4-D sodium salt 800 g/ha as PoE (2.38).
Atrazine 500 g/ha as PE fb metsulfuron methyl
+ chlorimuron ethyl 4 g/ha as PoE recorded the
lowest weed index (0.53%) indicating that these
treatments were effective in controlling weeds
and produced on a par yield of hand weeding
treatment.

Pyrazosulfuron-ethyl 15 g/ha as
PE fb metsulfuron methyl +
chlorimuron ethyl 4 g/ha as PoE

2 Hand weeding at 20 and
40 DAS

Pyrazosulfuron-ethyl 15g/ha
as PE

Atrazine 500 g/ha as PE

Plate 1: Direct seeded/ drill sown finger millet at 30 DAS with different treatments
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WP-1.1.5. Weed management in soybean

Cooperating centres: CSKHPKYV, Palampur;
BCKYV, Kalyani; MPUAT, Udaipur; UAS,
Dharwad

CSKHPKYV, Palampur

The weed flora of the experimental field
was composed of Cyperus spp. (31%),
Polygonum alatum (15%), Digitaria sanguinalis
(10%), Ageratum spp. (11%) and Commelina spp.
(8%). The other weeds constituted 25% of the
total weed flora.

Fluazifop-p-butyl + fomesafen (RM),
sulfentrazone + clomazone, bentazone and
sodium acifluorfen + clodinafop propargyl
effectively reduced the count of Polygonum
alatum and Ageratum spp. Sulfentrazone +
clomazone and HW twice were at par with
each other resulted in significant lower count
of Polygonum alatum over the weedy check.
Fluazifop-p-butyl + fomesafen (RM),
sulfentrazone + clomazone, bentazone and
sodium acifluorfen + clodinafop propargyl
effectively reduced the population of Polygonum
alatum and Ageratum spp. Sulfentrazone +
clomazone and HW twice were at par with
pendimethalin + imazethapyr resulted in
significantly lower total weed count over rest
of the treatments. Fluazifop-p-butyl +
fomesafen (RM) gave 11.8% higher yield, 62.5%
higher net returns due to weed control and
more than 9.7 times higher MBCR over the
hand weeding twice. Pendimethalin +
imazethapyr (RM) and sodium acifluorfen +
clodinafop propargyl were the other better
treatments gave higher net returns and MBCR
over 2 HW treatment.

Fluazifop-p-butyl + fomesafen (RM) 250
g/ha as PoE, sodium acifluorfen + clodinafop
propargyl 245 g/ha as PoE (20 DAS) and

pendimethalin + imazethapyr (RM) 800 g/ha
as PE have emerged as promising weed
management treatments in soybean.

MPUAT, Udaipur

The dominant weed species were
Echinochloa colona (30.39%), Dinebra retroflexa
(9.79%), Eleusine indica (8.82%), Digera arvensis
(6.85%), Commelina benghalensis (17.65%),
Physalis minima (20.15%) and Amaranthus viridis
(19.62%).

The maximum weed control efficiency at
40 DAS of total weed flora (95.94 %) was
recorded with sulfentrazone + clomazone 725
g/ha PE followed by 2HW at 20 and 40 DAS
(94.20%). Maximum seed yield of soybean was
recorded with diclosulam + pendimethalin
(TM) (1620 kg/ha), which was at par with
sulfentrazone + clomazone (1593 kg/ha) and
imazethapyr + propaquizafop (RM) (1574 kg/
ha). The highest net returns (Rs. 80088 /ha) was
obtained with diclosulam + pendimethalin
(TM), which was followed by imazethapyr +
propaquizafop (RM) (Rs. 78253/ha) (Table
1.1.13). While the maximum B:C (3.42) was
recorded with imazethapyr + propaquizafop
(RM), which was followed by diclosulam +
pendimethalin (TM) (3.34). Observations were
made in terms of leaf necrosis and wilting on
as visual scale and it was observed that 3 to
4 scale of phytotoxicity at 10 to 20 days after
herbicide application when Fluazifop-p-butyl
+ Fomesafen (RM) 250 g/ha PoE (20 DAS) was
applied and it didn’t recover after some day.

Diclosulam + pendimethalin (TM)
25.2+750 g/ha as PE and imazethapyr +
propaquizafop (RM) 125 g/ha PoE (20 DAS)
have been found as effective treatments for
controlling weeds in soybean without having
any phytotoxicity on soybean plants.
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Table 1.1.13: Effect of the treatments on weed control efficiency, seed yield and economics

of soybean.

Treatment Dose Time of WCE (%) at | Seed yield Net B:C
application 40 DAS (kg/ha) Returns
(Rs/ha)

Diclosulam 26 g/ha PE 67.20 1389 67301 3.09
Pendimethalin + 800 g/ha | PE
imazethapyr (RM) 60.33 1296 60768 2.71
Sulfentrazone +
clomazone 725g/ha | PE 95.94 1593 76039 2.92
Diclosulam + 25.2+750 PE
pendimethalin (TM) g/ha 76.91 1620 80088 3.34
Fluazifop-p-butyl + 250 g/ha | PoE (20 DAS)
Fomesafen (RM) 89.62 824 30604 1.38
Bentazone 960 g/ha | PoE (20 DAS) 77.20 444 6471 0.29
Sodium acifluorfen +
clodinafop propargyl | 24> 8/ha | PoE (20 DAS) 67.11 1389 66419 2.96
Imazethapyr + 77.16
propaquisayfop (RM) | 122 8/ha | PoE 20 DAS) 1574 78253 3.42
2HW at 20 and 40
DAS 94.20 1204 56282 2.66
Weedy check 0.00 65 9097 0.46
SEm (=) 52
LSD (P = 0.05) 154

PDKYV, Akola

Density of dicot weeds (67%) was much
higher than that of monocot weeds (29%)
throughout the crop growing season. Among
the dicot weeds, density values of Euphorbia
sp. Parthenium hysterophorus, Phyllanthus niruri
were higher than the monocot weeds Commelina
benghalensis, Cynodon dactylon, Dinebra
retroflexus, Dactyloctenium aegyptium, Digitaria
sanguinalis, Rottboelia cochinchinensis, Elusine
indica and Cyperus rotundus among sedges (4%).
These weeds were predominant in the
experimental plots.

Application of sulfentrazone 28% +
clomazone 30% WP as pre-emergence herbicide
recorded higher weed control efficiency over
rest of the treatments and was closely followed
by 2 HW. Among post-emergence herbicides,
application of imazethapyr + propaquizafop
reported higher weed control efficiency over
remaining post-emergence herbicides.
Application of sulfentrazone+clomazone as PE
recorded minimum weed index, followed by

pendimethalin + diclosulam and diclosulam
alone. Sulfentrazone 28% + clomazone 30% WP,
pendimethalin 30% EC + diclosulam 84% WDG
and diclosulam 84% WDG alone recorded
higher seed yield over rest of the treatments.
However, among post-emergence herbicides,
application of imazethapyr 3.75% +
propaquizafop 2.50% and fluazifop-p-butyl
11.1%+ fomesafen 11.1% recorded highest seed
yield. However, among post-emergence
herbicides, application of sodium acifluorfen
16.5% + clodinafop 8% also was not safe for
soybean as it has expressed phytotoxicity on
soybean plants. Among various weed
management treatments, the highest net returns
and B:C were recorded with the treatment
sulfentrazone + clomazone (Rs. 31314 /ha and
1.84, respectively), which was closely followed
by treatment pendimethalin+diclosulam (Rs.
28875/ha and 1.76, respectively) (Table 1.1.14).

Among the different weed management
treatments, sulfentrazone 28%+ clomazone 30%
WP (RM) 725 g/ha as PE and pendimethalin
30% EC + diclosulam 84% WDG 25.2+750 g/
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ha (Tank-mix) as PE have appeared as effective
weed management treatments without having

any phytotoxicity on soybean plants.

Table 1.1.14: Effect of the treatments on weed control efficiency, weed index, seed yield and

economics of soybean.

Treatment Dose Time of WCE | Weed | Seed Net B:C
application | (%) at | index | yield | returns
60 (%) (t/ha) | (Rs/ha)
DAS
Diclosulam 26g/ha | PE 61.4 8.00 1.47 27266 | 1.76
Pendimethalin + imazethapyr 800 g/ha | PE 48.4 12.97 1.39 23745 | 1.66
(RM) '
Sulfentrazone + clomazone 725 g/ha | PE 76.7 0.0 1.60 31314 1.84
Diclosulam + pendimethalin 25.2+750 PE 73.3 3.13 155 28875 | 1.76
(TM) g/ha )
Fluazifop-p-butyl + Fomesafen 250 g/ha | PoE (20 64.8 18.59 1.30 20675 | 1.59
(RM) DAS) )
Bentazone 960 g/ha | PoE (20 31.2 23.18 1.06 9891 1.28
DAS) )

Sodium acifluorfen + clodinafop 245 g /ha PoE (20 59.2 19.92 115 13957 | 1.39
propargyl DAS)
Imazethapyr + propaquizafo PoE (20 70.5 17.31 20889 | 1.58
(RM) PYT+ propaq P 125 g /ha DAsg 1.32
2HW at 20 and 40 DAS 74.2 30.27 1.42 18508 | 1.43
Weedy check 0.00 44.65 0.89 5678 | 1.17
SEm (+) - -- 0.04 - --
LSD (P = 0.05) - -- 0.13 - --

UAS, Bengaluru

Weed flora observed in the experimental
plots were Cyperus rotundus, Cynodon dactylon,
Eleusine indica, Digitaria marginata, Borreria
hispida, Ageratum conyzoides, Commelina
benghalensis, Celosia argentea, Oldenlandia
corymbosa, Achyranthes aspera, Acanthospermum
hispidum, Lonaidium sufruiticesam.

The highest weed control efficiency was
observed with 2 HW at 20 and 40 DAS. The
weed control efficiency of sulfentrazone 28%
+ clomazone 30% WP (RM) 725 g/haat all the
stages of observations was higher among pre-
emergence herbicides, and among post-
emergence fluazifop -p- butyl 11.1 % +
fomesafen 11.1 % SL 250 g/ ha had shown
higher weed control efficiency. Among the pre-
emergence herbicides, application of
sulfentrazone 28%+ clomazone 30% WP (RM)
725 g/ha significantly recorded higher seed

yield (1.91 t/ha) followed by diclosulam 84%
WDG + pendimethalin 38.7% CS (TM) (25.2
+ 750 g/ha). While in PoE herbicides,
application of fluazifop-p-butyl 11.1 % +
fomesafen 11.1 % SL 250 g/ha and sodium
acifluorfen 16.5% + clodinafop propargyl 8%
EC 245 g/ha and imazethapyr 3.75% +
propaquizafop 2.5% ME (RM) 125 g/ha
recorded higher seed yield of 1.90, 1.87 and
1.86 t/ha, respectively, which were on par
among each other. Among the pre-emergence
herbicides, application of sulfentrazone 28%+
clomazone 30% WP (RM) 725 g/ha recorded
higher net returns (Rs. 56595/ha) followed by
diclosulam 84% WDG + pendimethalin 38.7%
CS (TM) (25.2 + 750 g/ha) (Rs. 53467/ha).
Among the post-emergence herbicides, net
returns were higher in the case of fluazifop -
p- butyl 11.1% +fomesafen 11.1% SL 250 g/ha
(Rs. 57356 /ha) followed by sodium acifluorfen
16.5% + clodinafop propargyl 8% EC 245 g/
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ha (Rs. 56671 /ha).
UAS, Dharwad

The lowest weed density and weed dry
matter was recorded with sodium acifluorfen
+ clodinafop propargyl 245 g/ha as PoE at 20;
40 and 60 DAS (4.77; 4.03 &4.76 /m? and 0.36;
6.59 & 2.21g/m?, respectively), followed by
sulfentrazone + clomazone 725 g/ha as PE at
all the three intervals (5.72; 4.76 & 9.61/m? and
0.42;1.32 & 4.59 g/m?, respectively). However,
among the herbicidal treatments, bentazone
960 g/ha as PoE did not reduce the weed
parameters (22.50; 8.81 & 44.93/m? and 4.46;
11.11 & 19.45 g/m?, respectively).

The highest soybean yields were recorded
with the treatment sulfentrazone + clomazone
as PE 725 g/ha (1244.44 kg/ha), followed by
fluazifop-p-butyl + fomesafen (RM) 250 g/ha
as PoE and sodium acifluorfen + clodinafop
propargyl 245 g /ha as PoE (1235.19 and 1198.20
kg/ha, respectively).

Sulfentrazone + clomazone as PE 725 g/
ha and fluazifop-p-butyl + fomesafen (RM) 250
g/ha as PoE have been found as promising
weed management treatments in soybean.

BCKYV, Kalyani

Trial has not been conducted

WP-1.1.7. Weed management in maize-
chickpea cropping system

Cooperating centres: MPUAT, Udaipur;
RVSKVYV, Gwalior; UAS, Dharwad

MPUAT, Udaipur

The experimental plot was infested with
grassy, broadleaf weeds and sedges. The
dominant weed species were Echinochloa colona
(43.31%), Elusine indica (6.04%), Dinebra
retroflexa (3.83%), Digera arvensis (9.86%),
Commelina benghalensis (7.68%), Trianthema
portulacastrum (4.39%) and Physalis minima
(3.83%).

Among herbicidal treatments, the
maximum weed control efficiency at 40 DAS
of total weed flora (100 %) was recorded with
application of atrazine + tembotrione (Tank-
mix) (750 +120) g/ha as EPoE (15 DAS),
atrazine + topramezone (Tank-mix) (750 + 25.2)
g/ha as EPoE (15 DAS) (Table 1.1.15). Among
the herbicidal treatments, maximum grain yield
(3.65 t/ha), highest net returns (Rs. 52399 /ha)
and B:C (2.55) were recorded by the treatment
atrazine + topramezone (Tank-mix) (750 + 25.2)
g/ha as EPoE (15 DAS).

Table 1.1.15: Effect of the treatments on weed control efficiency, grain yield and economics

of maize.
Treatment WCE (%) at | Grainyield | Net Returns B:C
40 DAS (t/ha) (Rs/ha)

Atrazine + Tembotrione (Tank-mix) (750 +120) 100.00 3.48 49285 2.42
g/ha as EPoE (15 DAS)
Atrazine + Topramezone (Tank-mix) (750 + 25.2) 100.00 3.65 52399 2.55
g/ha as EPoE (15 DAS)
Atrazine + Mesotrione (RM) 875 g/ha as PoE (20 97.14 3.38 47480 2.36
DAS)
2 HW at 20 and 40 DAS 86.55 3.66 45922 1.69
Partially weedy (Weeds will be removed at 60 DAS 0.00 2.56 34490 2.06
after taking weed observations)
SEm (+) 0.17
LSD (P = 0.05) 0.55
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Atrazine + topramezone (tank mix) (750
+ 25.2) g/ha as EPoE (15 DAS) has emerged
as best weed management treatment for
controlling diverse weed flora and also
obtaining higher grain yield, and highest
economic returns in maize.

RVSKVYV, Gwalior

The weeds observed in the experimental
site were Echinochloa colona, Setaria glauca,
Acrachne racemosa, Brachiaria reptans, and
Cynodon dactylon as narrowleaf weeds, Digera
arvensis, Commelina benghalensis and Phyllanthus
niruri as broadleaf weeds and Cyperus rotundus
as sedges. Out of 9 above species recorded in
maize only one major weed Cyperus rotundus
was dominant during entire period of growth
in maize with (81%, 66% and 92% dominancy
at 20, 40 and 60 DAS respectively. In case of
IVIvalue, Cyperus rotundus (95) and Commelina
benghalensis (26) were found dominant weeds
at 20 DAS, Cyperus rotundus (81.52) Echinochloa
colona (25.39) and Setaria glauca (21.50) at 40
DAS; however, at 60 DAS the IVI value of
Cyperus rotundus was 107.

The minimum values of density and
biomass of weeds were recorded in the
treatment atrazine + topramezone (Tank-mix)
(750 + 25.2) g/ha as EPoE at 15 DAS. Whereas
at 60 DAS, the minimum weed population and
biomass of total weeds were recorded in the
treatment atrazine + tembotrione (Tank-mix)
(750 +120) g/ha as EPoE atl5 DAS. Among
the different herbicidal treatments, the
maximum weed control efficiency (82 and 83%
at 20 and 40 DAS, respectively) was recorded
in the treatment atrazine + topramezone (Tank-
mix) (750 + 25.2) g/ha as EPoE (15 DAS).
Whereas at 60 DAS, the maximum weed control
efficiency (87%) was registered with the
treatment atrazine + tembotrione (Tank-mix)
(750 +120) g/ha as EPoE (15 DAS). Among the
herbicidal treatments, atrazine + topramezone
(Tank-mix) (750 + 25.2) g/ha as EPoE (15 DAS)
resulted in highest grain yield (3.25 t/ha),
which was at par with the treatment atrazine
+ mesotrione (RM) 875 g/ha as PoE (20 DAS)

and also recorded maximum net returns (Rs.
58175/ha) with B:C of 2.97.

Atrazine + topramezone (Tank-mix) (750
+ 25.2) g/ha as EPoE (15 DAS) has emerged
as best weed management treatment for
controlling diverse weed flora and obtaining
highest grain yield, and maximum economic
returns in maize.

UAS, Dharwad

Atrazine + tembotrione (Tank-mix) (750
+120) g/ha as EPoE (15 DAS) reduced the weed
density as well as weed dry matter at 20, 40
and 60 DAS (7.50; 4.60 & 6.04 /m? and 4.17;
4.56 & 1.57 g/m?, respectively), followed by
the treatment atrazine + mesotrione (RM) 875
g/ha as PoE (20 DAS) (9.14; 547 & 7.33 /mr
>and 4.11; 6.06 & 6.97 g/m?, respectively). The
treatment atrazine + tembotrione (Tank-mix)
registered highest grain yield of 12.3 t/ha.

The treatment atrazine + tembotrione
(Tank-mix) (750 +120) g/ha as EPoE (15 DAS)
has appeared as an effective weed management
treatment for minimizing weed problems and
obtaining higher grain yield of maize.

e T S N 21 53 = RN
Atrazine + Tembotrione (Tank-mix)
(750 +120) g/ha as EPoE (15 DAS)

Effect of herbicides on weed dynamics and
yield of maize-chickpea cropping system
(2020-21)

SKUAST, Jammu

The lowest weed density was recorded in
propaquizafop + imazethapyr 50 + 75 g/ha as
PoE at 20-25 DAS, which was statistically at
par with imazethapyr + pendimethalin (RM)
1000 g/ha as PE and topramezone 25.2 g/ha
as PoE at 20-25 DAS. The significantly lowest
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total weed biomass was recorded with
propaquizafop + imazethapyr 50 + 75 g/ha as
PoE at 20-25 DAS than other herbicidal
treatments. The imazethapyr + pendimethalin
(RM) 1000 g/ha as PE and topramezone 25.2
g/ha as PoE at 20-25 DAS had statistically
similar response with respect to weed biomass
at 60 DAS. Highest weed control efficiency
was observed in propaquizafop +imazethapyr
50 + 75 g/ha as PoE at 20-25 DAS followed
by topramezone 25.2 g/ha as PoE at 20-25 DAS
and imazethapyr + pendimethalin (RM) 1000
g/ha as PE. The highest seed yield was
observed in mechanical weeding at 20 and 40
DAS, which was statistically at par with
imazethapyr + pendimethalin (RM) 1000 g/

ha as PE and topramezone 25.2 g/ha as PoE
at 20-25 DAS and significantly higher than
other treatments. The propaquizafop +
imazethapyr 50 + 75 g/ha as PoE (20-25 DAS)
and fluazifop-p-butyl + fomesafen 250 g/ha
PoE showed phytotoxicity to chickpea. Highest
net returns and B:C were observed and
imazethapyr + pendimethalin (RM) 1000 g/
ha as PE followed by topramezone 25.2 g/ha
as PoE at 20-25 DAS (Table 1.1.16).

Imazethapyr + pendimethalin (RM) 1000
g/ha as PE and topramezone 25.2 g/ha as PoE
at20-25 DAS have been found as effective weed
management treatments for controlling weeds,
providing higher seed yield and better
economic benefits of chickpea.

Table 1.1.16: Effect of the treatments on weed control efficiency, seed yield and economics

of chickpea.

WCE (%) Seed Net

Treatments at 60 yield returns B:C
DAS (kg/ha) (Rs/ha)

Pendimethalin 678 g/ha as PE 65.12 689 18027 091
Oxyfluorfen 140 g/ha as PE 55.24 561 10805 0.54
Imazethapyr + pendimethalin (RM) 1000 g/ha as PE 86.77 764 21502 1.05
Pendimethalin 1000 g/ha fb quizalofop ethyl 50
o/ha as POE at 20-25 DAS 79.68 704 16778 0.76
Pendimethalin 1000 g/ha fb propaquizafop 50 g/ha
a5 PoE at 20-25 DAS 76.84 678 16315 0.78
Topramezone 25.2 g/ha as PoE at 20-25 DAS 89.40 769 19383 0.85
Propaquizafop + imazethapyr 50 + 75 g/ha as PoE
at 20-25 DAS 96.39 438 3933 0.19
Fluazifop-p-butyl + fomesafen 125 g/ha as PoE at
20-25 DAS 38.70 455 5906 0.31
Fluazifop-p-butyl + fomesafen 250 g/ha as PoE at
20-25 DAS 54.17 475 6014 0.30
Mechanical weeding at 20 and 40 DAS 95.39 792 18010 0.70
Weedy 0.00 295 -1275 -0.07
SEm (+) 27 - -
L.S.D (P=0.05) 79 - -

Station trials

ST 1.1.1. Long-term herbicide trial in
transplanted low land rice-blackgram
cropping system

TNAU, Coimbatore

Among the treatments, higher grain yield
of 7572 kg /ha was recorded with bensulfuron-
methyl + pretilachlor 660 g/ha as PE fb
bispyribac - sodium 25g/ha as PoE followed
by with pyrazosulfuron- ethyl 20 g/ha as PE
fb penoxsulam + cyhalofop butyl 135 g/ha as
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PoE (7398 kg/ha). Higher net returns of Rs.
51351/ha and benefit cost ratio (2.02) was
recorded with bensulfuron-methyl +
pretilachlor 660 g/ha as PE fb bispyribac -
sodium 25g/ha as PoE.

ST 1.1.2a. Management of blood grass sachne
miliacea) in transplanted rice

KAU, Thrissur

Application of fenoxaprop-p-ethyl 120 g/
ha at 25-30 DAT can be recommended as an
effective management practice of Isachne
miliacea in transplanted rice. It is important to
note that as the herbicide is applied at a higher
dose, a delayed application at 25-30 DAT only
is recommended in order to avoid phytotoxicity
to the crop plants and also to have sufficient
spread of weed for the effective foliar action
of the herbicide.

ST 1.1.2b. Soil residue analysis of cyhalofop
butyl, penoxsulam, pendimethalin and
butachlor in wetland rice fields

KAU, Thrissur

Two hours after herbicide spray (0 DAS),
penoxsulam and butachlor in pre-mix
penoxsulam + butachlor treated soil sample
were detected in treated plots. As the sampling
interval increased to 10 days and beyond,
herbicide degradation occurred. This was
clearly visible in case of butachlor, which
showed a sharp decline from 4.35 ppm (O DAS)
to 0.036 ppm (30 DAS). In case of pre-mix
penoxsulam + pendimethalin, only
pendimethalin was observed above detectable
level after 2 hours and 10 days of spraying at
0.086 and 0.06 ppm, respectively. Residue levels
of pre-mix penoxsulam + cyhalofop butyl were
below quantification levels at all the sampling
intervals. Residues of butachlor persisted upto
30 days (0.036 ppm), which was longer than
all the other herbicides.

ST 1.1.3. Management of alien weed
Syngonium podophyllum in the rubber
plantation

KAU, Thrissur

The formulations of 2, 4 — D (Na salt and
amine) 1000 g/ha was found to be effective
in controlling the weed for a short period of
up to 4- 6 months. As the vines are very hard,
the regrowth could be observed and hence,
integrated strategy of herbicide spray followed
by removal and disposing in pits only can help
in long term control. The other herbicidal
treatments were not effective against this hardy
weed. Mechanical removal is not a viable
option as the milky sap causes itching and
fragmentation results rapid vegetative spread
of the weed. Making people aware of this
problematic weed and ensuring community
participation in eradication programmes
through the integration of physical and
chemical means can be recommended for its
management.

ST 1.1.4. Weed management in rajmash

CSKHPKYV, Palampur

Oxyfluorfen 150 g/ha + HW was at par
with imazethapyr + HW resulted in
significantly higher yield of rajmash.
Oxyfluorfen 150 g/ha + HW was recorded as
most effective weed management treatment in
rajmash.

ST 1.1.5. Weed management in pea
CSKHPKYV, Palampur

Pre-emergence application of imazethapyr
75 g/ha fb propaquizafop 50 g/ha as PoE
resulted in 37.7% higher seed yield and 86.1%
higher net returns due to weed control over
the farmers’ practice of hand weeding twice.

ST 1.1.6. Weed management in cluster bean
SKNAU, Jobner

Minimum weeds and maximum weed
control efficiency were recorded in 2 HW, which
was found at par with propaquizafop 2.5%
+ imazethapyr 3.75% w/w (RM) 125 g/ha at
2-3 leaf stage of weed. Seed and straw yields
were recorded maximum in 2 HW, which was
found at par with diclosulam 84% WDG (PE)
24 g/ha. Sulfentrazone 28% + clomozone 30
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% WP (PE) 725g/ha showed phytotoxicity on
clusterbean.

MPUAT, Udaipur

The maximum seed and haulm yields
(2083 and 1874 kg/ha, respectively) of
clusterbean was recorded with pyroxasulfone
85% WG (PE) 127 g/ha, which was at par with
propaquizafop 2.5% + Imazethapyr 3.75% w/
w (RM) 125 g/ha at 2-3 leaf stage of weed
(1931 and 1738 kg/ha, respectively). Maximum
net returns (Rs. 104061 /ha) and B:C (3.92) were
obtained with the application of pyroxasulfone
85% WG (PE) 127 g/ha. Application of
fluazifop-p-butyl 13.4% + fomesafen 11.1 % EC
(RM) 230 g/ha at 2-3 leaf stage of weed,
sulfentrazone 28% + clomazone 30 % WP (PE)
25 g/ha, fomesafen 12% + quizalofop ethyl 3%
SC (RM) 230 g/ha at 2-3 leaf stage of weed
and diclosulam 84% WDG (PE) 24 g/ha
followed by fomesafen 12% + quizalofop ethyl
3% SC (RM) 230 g/ha at 20- 25 DAS showed
phyto-toxicity symptoms on crop plants and
they didn’t recover after some days.

ST 1.1.7. Weed management in Sesame
UAS, Bengaluru

Higher weed control efficiency (73.37% at
30 DAS) & lower weed index (24.00 %) was
observed in pre-emergence application of
pendimethalin 30 EC 750 g/ha over weedy
check, which recorded 80.97% of weed index.
Hence, pendimethalin 30 EC 750 g/ha as PE
can be used for weed management in sesame.
All the pre-emergence application of herbicides
except pendimethalin 30 EC 750 g/ha and
alachlor 50 EC 1000 g/ha and all the early
post-emergence application of herbicides
showed phyto-toxicity on crop plants.

ST 1.1.8. Weed management in groundnut
PDKYV, Akola

For effective management of weeds and
obtaining higher pod yield and economics,
application of diclosulam as PE fb
propaquizafop + imazethapyr 0.125 kg/ha as
EPoE at 15 DAS has appeared as promising

weed management treatment in groundnut.

ST 1.1.9. Integrated weed management in
cotton based inter cropping system

PJTSAU, Hyderabad

The seed cotton yield obtained in sole
cotton was significantly superior to that
obtained in intercropping. It was significantly
reduced in cotton+sesame intercropping. While
the reduction was only 19.0% in
cotton+dhaincha and 23% in cotton+soybean.
Among the weed management treatments,
highest seed cotton yield was obtained with
IWM (PE herbicide fb intercultivation at 30 &
45 DAS). Herbicides and HW/MW were
inferior and were at par with each other. The
germination and growth of the sesame was
less due to heavy rains. Hence, lower yield
levels were noticed. Similarly, soybean also
suffered due to heavy and continuous rains.
Hence, the yield levels were low. Relatively
higher yield of soybean was recorded in
herbicides treatment.

PAJANCOA&RI, Puducherry

Field study revealed that cotton+
greengram intercropping system or sole cotton
with herbicidal management of weeds
(pendimethalin 38.7 CS 640 g/ha as PE fb
quizalofop ethyl 10 EC 45 g/ha as PoE at 25
DAS) resulted in higher seed cotton yield in
coastal deltaic region of Karaikal, Puducherry
UT.

ST 1.1.10. Integrated weed management in
Kharif groundnut

AAU, Anand

Maximum net returns was recorded under
application of pendimethalin 30 EC 750 g/ha
fb IC + HW at 40 DAS (Rs. 71422 /ha) along
with higher benefit cost ratio of 1.79.

ST 1.1.11. Efficacy of herbicides against
diverse weed flora of barley

SKNAU, Jobner

Maximum grain yield, and straw yield
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and minimum weeds were recorded in weed
free treatment, which were found at par with
post-emergence tank-mix application of
pyroxasulfone + metsulfuron 127.5 + 4 g/ha
and post-emergence application of
pyroxasulfone 127.5 g/ha in barley.

ST 1.1.12. Efficacy of herbicide against diverse
weed flora in mustard

SKNAU, Jobner

Maximum seed & stover yields and
minimum weeds were recorded in weed free
treatment, which were found at par with pre-
emergence application of pendimethalin 750
g/ha fb 1THW and pre-emergence application
of pendimethalin 750 g/ha in mustard.

ST 1.1.13. Efficacy of new herbicides in
managing broad spectrum weed flora in
groundnut

SKNAU, Jobner

Seed and straw yields were recorded
maximum in 2 HW, which were found at par
with diclosulam 84% WDG as PE 24 g/ha.
Sulfentrazone 28% + clomazone 30 % WP as
PE 725 g/ha showed phytotoxicity on
groundnut crop.

ST 1.1.14. Weed management in greengram
CCSHAU, Hisar

Sequential application of pendimethalin
+ imazethapyr 1000 g/ha (RM) as PE fb
propaquizafop + imazethapyr (RM) 50 + 75 g/
ha as PoE or pendimethalin + imazethapyr
1000 g/ha (RM) as PE fb fluazifop-p-butyl +
fomesafen (RM) 250 g/ha as PoE have higher
weed control efficiency than alone application
of either as pre-emergence or post-emergence
in greengram.

ST 1.1.15. Evaluation of pre-and post-
emergence herbicides in prosomillet and kodo
millet

ANGRAU, Guntur

The treatment comprising hand weeding
twice at 20 and 40 DAS recorded highest grain
yield of 910 kg/ha with highest B:C (1.36).

These (Grain yield of 875 kg/ha and B:C of
1.31) were closely followed by the herbicidal
treatment atrazine 0.75 kg/ha as PE in
prosomillet. In case of kodomillet highest grain
yield of 1592 kg/ha and B:C of 2.23 were
obtained in 2 HW at 20 and 40 DAS and the
values (Grain yield of 1505 kg/ha and B:C of
2.11) were closely followed by the treatment
bispyribac sodium 25 g/ha as PoE at 20 DAS.

ST 1.1.16. Competitive ability of Parthenium
against direct sown rice

PAJNCOA&RI, Puducherry

The study indicated that Parthenium was
found to reduce the plant height of rice at 60
DAS. Likewise, the rice was found to reduce
the plant height of Parthenium to 2:2 and
Parthenium was found to reduce the plant
height of rice to 1:3 and 3:1 at 90 DAS and
also at harvest. The study also indicated that
Parthenium was found to reduce the length of
roots in rice at harvest. Parthenium root was
higher in 1:3 since no competition for
Parthenium. However, the length of the roots
got reduced in 2:2 since competition among
Parthenium as well rice and 4:0 since
competition among Parthenium. In 3:1, the root
length of Parthenium was higher than all other
Parthenium and the root length of rice was
reduced compared to all other rice plants.

Station trials (2021-22)

Long-term herbicide trial in transplanted
lowland rice-rice cropping system

TNAU, Coimbatore

Among the weed management treatments,
bensulfuron-methyl + pretilachlor 660 g/ha as
PE fb bispyribac sodium (10% EC) 25 g/ha as
PoE has emerged as an effective weed
management treatment in transplanted rice-
rice cropping system during Rabi season.

CSKHPKYV, Palampur

Integrated weed management in blackgram
under high hills wet temperate zone of
Himachal Pradesh

26 |



Annual Report 2022

The treatments constituting of oxyfluorfen
150 g/ha were toxic to blackgram.
Pendimethalin 1000 g/ha + imazethapyr 75 g/
ha (PE) resulted in highest seed yield, net
returns and MBCR followed by imazethapyr
75 g/ha as PE fb HW 30 DAS and
pendimethalin 1000 g/ha as PE fo HW 30 DAS.

Evaluation of herbicide combinations for the
management of complex weed flora in direct-
seeded rice (Oryza sativa L.)

Pretilachlor fb bispyribac-sodium,
bispyribac-sodium fb HW at 45 DAS,
penoxsulam + cyhalofop-butyl (Pre-mix) fb HW
at 45 DAS, triafamone+ethoxysulfuron (Pre-
mix) fb mechanical weeding at 45 DAS and
pretilachlor + pyrazosulfuron-ethyl (Pre-mix)
fb HW at 30 DAS reduced the weed pressure
effectively in DSR.

PAU, Ludhiana

Dissipation mesosulfuron and iodosulfuron
in soil and Phalaris minor

The concentration of mesosulfuron methyl
and iodosulfuron methyl sodium in both
Resistant and Sensitive populations peaked at
24 hour (1 day) after treatment and decreased
slowly over successive days. The initial residues
(24 hours after spray) of mesosulfuron methyl
in resistant biotypes varied from 2.366 + 3.24
t0 4.878 = 2.35 png /g while for sensitive biotypes
residues varied from 3.121 + 4.21 to 4.223 +
2.65 ng/g. However, for iodosulfuron methyl
sodium initial residues varied from 0.177 *
3.77 to 2.767 + 3.22 png/g in resistant biotypes
and 1.433 + 2.32 to 3.345 + 2.333 ng/g in
sensitive biotypes. The concentration of
mesosulfuron methyl and iodosulfuron methyl
sodium in the R biotypes decreased sharply
and was lower than in the S populations at
all sampling intervals. Mesosulfuron methyl
and iodosulfuron methyl sodium could not
degrade completely and residues were still
present in S biotypes at 45 DAA while the
residues were below detectable limit in R
biotypes at 45 DAA.

Degradation of safener mefenpyr diethyl in
soil

Mefenpyr (metabolite of mefenpyr
diethyl) appeared at 3 day and persisted up
to 15 days at lower application rate of
herbicides i.e., 14.4 and 28.8 g/ha while it
persisted up to 21 days at higher application
rates of herbicides i.e., 43.2 and 57.6 g/ha.

PDKYV, Akola

Weed management in groundnut

For effective management of weeds and
obtaining higher pod yield and economics,
application of diclosulam as PE fb
propaquizafop + imazethapyr 0.125 kg/ha as
EPoE at 15 DAS has appeared as promising
weed management treatment in groundnut.

MPUAT, Udaipur

Integrated weed management in groundnut-
wheat cropping system

The maximum net returns (Rs. 85661 /
ha) and B:C (2.78) were recorded in the
treatment carfentrazone-ethyl+sulfosulfuron 50
g/ha as PoE at 35 DAS in wheat.

Studies on weed management in Dil
(Trigonella foenum-graecum L.)

Amongst the treatments, maximum seed
yield (1188 kg /ha) was obtained by controlling
weeds through IC fb HW at 20 & 40 DAS,
which was at par with oxadiargyl 75 g/ha as
PE fb HW at 40 DAS (1,161 kg/ha) and
oxadiargyl 100 g/ha as PE (1,138 kg/ha). The
highest net returns (Rs. 60256/ha) and B:C
(2.07) were realized with application of
oxadiargyl 100 g/ha as PE.

UAS, Bengaluru

Evaluation of herbicides against weed
complex of Field bean (Rabi)

From the preliminary screening of the pre-
emergence herbicides diclosulam 84 % WDG
at 26 g/ha and pendimethalin 38.7 CS 1000 g/
ha and among the early post-emergence
herbicides imazethapyr 10 SL + surfactant 75
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g /ha can be recommended for controlling
weeds effectively in field bean. Though
fluazifop—p-butyl 11.1% + fomesafen 11.1SL 250
g/ha was found effective in controlling weeds;
however, due to phyto-toxicity these herbicides
cannot be recommended. From the preliminary
screening of the pre-emergence herbicides
diclosulum 84% WDG at 26 g/ha and
pendimethalin 38.7 CS 1000 g/ha were found
to be effective both in turns of controlling weeds
and yield. Among post-emergence herbicides
Imazethapyr 10 SL + surfactant -EPOE 75g/
ha was found to be effective in controlling
weeds. These herbicides can be recommended
for controlling weeds effectively in field bean.

PDKYV, Akola

Effect of pre and post-emergence herbicides
on onion

Among the weed control treatments, pre-
emergence application of pendimethalin+
oxyfluorfen 0.541+0.092 kg/ha recorded
significantly higher bulb yield excepting
application of oxadirgyl 0.090 kg/ha and
pendimethalin  0.677 kg/ha Dbefore
transplanting due to better control of weeds.
For effective weed management, bulb yield and
higher monetary returns in onion pre-
emergence application of pendimethalin +
oxyfluorfen 0.541 + 0.092 kg/ha at (0-5 DAT)
has been found effective.

OUAT, Bhubaneswar

Weed management with new generation
herbicides in maize (sweet corn) in maize —
blackgram cropping system Rabi 2021-22

The highest seed yield (866 kg/ha) was
recorded in fluazifop-p-butyl + fomesafen (RM)
125 g /ha treatment, which remained at par with
pendimethalin 1.0 kg/ha as PE fb quazalofop-
ethyl 50 g/ha as PoE (835 kg/ha) and
pendimethalin 1.0 kg/ha as PE fb
propaquizafop 50 g/ha as PoE (840 kg/ha).
These three treatments were found significantly
superior to rest of the treatments in blackgram.

Weed management in greengram with new
generation herbicides

Among different weed management
treatments, application of fluazifop-p-butyl +
fomesafen (RM) 125g/ha as PoE recorded
minimum total weed count and maximum seed
yield (866 kg/ha) with highest B:C (2.46). The
highest net returns (Rs. 40702 /ha) was obtained
with application of fluazifop-p-butyl +
fomesafen (RM) 125 g/ha as PoE. Hence, one
single application of fluazifop-p-butyl +
fomesafen (RM) 125 g/ha as PoE can be
recommended for the control of complex weed
flora and thereby realizing the highest yield
of greengram.

Weed management and fertility levels on
growth, yield and soil health in okra -
groundnut cropping system

Among fertility levels, application of 50%
RDF along with 50% N through FYM
significantly reduced the weed population and
dry matter accumulation in comparison to other
treatments. Addition of nutrients through
chemical means invited the weed population
significantly. Application of pendimethalin as
PE 0.75 kg/ha significantly increased the pod
yield and economics in comparison to other
treatments.

CCSHAU, Hisar

Weed management in onion

Application of oxyfluorfen (150 g/ha) fb
clodinafop + oxyfluorfen (Tank-mix) (60 +120
g/ha) resulted in 68.5% higher bulb yield as
compared to weedy check treatment.

Management of problematic weed Cuscuta
campestris and Coronopus didymus in
berseem (Trifolium alexandrinum L.) and
residual behaviour of herbicides on
succeeding crop

Among herbicides, the forage yield was
maximum (522 q/ha) with the use of
imazethapyr 70 g/ha at 15 DAS and fb after
2nd cutting, which was at par with imazethapyr
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70 g/ha at 15 DAS and fb after 3rd cutting
followed by imazethapyr 70 g/ha at 30 DAS
and fb after 2nd cutting.

AAU, Anand

Chemical and non-chemical approach for
weed management in turmeric

Among the herbicidal treatments,
application of atrazine 50 WP 500 g/ha +
pendimethalin 30 EC 500 g/ha (Tank-mix) as
PE fb paddy straw mulch 5 t/ha (0-3 DAP) fb
HW at 75 DAP recorded significantly higher
rhizome yield (22.6 t/ha) but it was at par with
application of metribuzin 70% WP 750 g/ha
PE fb paddy straw mulch 5 t/ha (0-3 DAP) fb
HW at 75 DAP which recorded 22.1 t/ha
rhizome yield.

Integrated weed management in Rabi maize

Grain yield of maize was recorded
significantly higher (8.58 t/ha) under
mechanical weeding carried out at 20 and 40
DAS and it was closely followed by the
treatment topramezone 336 g/1 w/v SC 25.2
g/ha as PoE (8.51 t/ha). Maximum net returns
of Rs. 93173/ha and benefit cost ratio of 2.12
were recorded under topramezone 336 g/1w/
v SC 25.2 g/ha as PoE.

Weed management in onion nursery

Pendimethalin 38.7 CS as PPI and
pendimethalin 30 EC as PE showed wilting
symptoms at 7 DAHA but at 14 DAHA it
recovered. Whereas, oxyfluorfen 23.5 EC as PE
and EPoE showed leaf injury and necrosis
symptoms on onion seedlings up to 14 DAHA.
Further, application of oxyfluorfen 23.5 EC 80
g/ha as EPoE and propaquizafop 5% +
oxyfluorfen 12% w/w EC (Ready-mix) 43.75
+ 105 g/ha as EPoE showed slight toxicity up
to 7 DAHP and later on the seedlings were
recovered from the toxicity. Maximum net
returns of Rs. 2,24,230/ha and benefit cost ratio
of 12.4 were recorded under propaquizafop
5% + oxyfluorfen 12% w/w EC (PM) 43.75 +
105 g/ha as EPoE. On the basis of two years

of experimentation, it can be concluded that
for obtaining healthy transplantable onion
seedlings, effective management of weeds and
net returns, application of propaquizafop 5%
+ oxyfluorfen 12% w/w EC (PM) 43.75 + 105
g/ha as EPoE, oxyfluorfen 23.5% EC 80 g/ha
as EPoE, pendimethalin 30% EC 300 g/ha as
PE and twice hand weeding at 15 and 30 DAS
were found very much effective.

Weed management in onion

On the basis of two years of
experimentation, it can be concluded that for
obtaining higher onion bulb yield, effective
management of weeds and net returns,
application of pendimethalin 38.7 CS 580.5 g/
ha as PPI, propaquizafop 5% + oxyfluorfen
12% w/w EC (Ready-mix) 43.75 +105 g/ha as
PoE, pendimethalin 38.7 CS 580.5 g/ha as PPI
fb oxyfluorfen 23.5% EC 120 g/ha as PoE,
oxyfluorfen 23.5% EC 120 g/ha as PE fb
propaquizafop 5% + oxyfluorfen 12% w/w EC
(PM) 43.75 +105 g/ha as PoE and 2HW at 20
and 40 DAT were found effective.

Weed management in dry direct-seeded rice
under irrigated condition (Collaboration with
RRS)

It can be concluded that 2HW at 20 and
40 DAS, application of pretilachlor 30% +
pyrazosulfuron-ethyl 0.75% WG 600+15 g/ha
as PE (Ready-mix) fb HW at 30 DAS, triafamone
20% + ethoxysulfuron 10% WG 44.0+22.5 g/
ha as PoE (PM) fb HW at 30 DAS and
penoxsulam 1.02% + cyhalofop-butyl 5.1% OD
120 g/ha as EPoE (PM) fb HW at 30 DAS were
found effective for the management of complex
weed flora in dry direct-seeded rice under
middle Gujarat condition with higher net
returns and B:C.

BCKYV, Kalyani

Identification of suitable weed management
strategy in lentil under rainfed situation

Among all the treatments mechanical
weeding by hand grubber at 20 DAS and 40
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DAS recorded highest seed yield (1762 kg /ha).
However, net returns was highest in the
herbicidal treatment pendimethalin 30 EC 1000
g/ha as PE at 3 DAS fb quizalofop-ethyl 5 EC
50 g/ha as PoE at 25 DAS (Rs. 59544/ha).

Study on weed dynamics and weed
management strategies in rice-wheat-green
manure cropping system under new alluvial
soils

Among the herbicidal treatments, highest
grain yield of wheat (48.5 q/ha) was recorded
with pendimethalin 1000 g/ha as PE fb
metribuzin 200 g/ha as PoE at 25 DAS.

SKUAST, Jammu

Effect of different weed management practices
in marigold

(Collaboration with Division of Vegetable
& Floriculture, SKUAST-Jammu)

The highest flower yield of marigold
(13.22 t/ha) was recorded in mechanical
weeding at 20 & 40 DAS, which was statistically
at par with pendimethalin 1.5 kg/ha as PE fb
1HW (13.00 t/ha), oxyfluorfen 200 g/ha as PE
fb 1THW and quizalofop ethyl 50 g/ ha as PoE
fb THW. The highest net returns (Rs. 167940/
ha) and B: C (1.74) were obtained in mechanical
weeding at 20 & 40 DAS followed by
pendimethalin 1.5 kg/ha as PE fb 1THW (Net
returns of Rs. 161415/ha and B:C of 1.64).

Study of weed flora and their management
through herbicides in rice grown under
different establishment methods.

Irrespective of crop establishment, weed
density and weed dry weight were significantly
reduced at 60 DAS/DAT with penoxsulam (22.5
g/ha), metsulfuron-methyl 10%-+chlorimuron-
ethyl 10% + 0.2% surfactant (4 g/ha) and bis-
pyribac sodium used as PoE (25 DAS/DAT),
resulted in 89% weed control efficiency.
Significantly higher grain yield was recorded
with all the PoE herbicides i.e. penoxsulam
(22.5 g/ha), metsulfuron-methyl 10%+
chlorimuron-ethyl 10% + 0.2% surfactant (4 g/

ha) and bis-pyribac sodium, which also
recorded lowest WI (3.8 to 5.7%).

SKUAST, Kashmir

Bio-efficacy of post-emergence herbicides for
weed management in wheat under temperate
condition of Kashmir valley

Application of clodinafop 60 g/ha at 140
DAS fb metsulfuron 4 g/ha at 160 DAS or 2,4-
D 500 g/ha at 160 DAS or 3 HW at 35, 140
and 160 DAS were at par to weed free treatment
with respect to wheat grain yield and weed
dry matter.

Weed management practices in vegetable peas
under temperate conditions of Kashmir

Pendimethalin 1000 g/ha as PE fb
imazethapyr 75, 100 & 125 g/ha as PoE were
at par to weed free treatment with respect to
pod yield of vegetable pea.

Response of maize to weed management
practices under temperate Kashmir condition.

The application of herbicides as PE
(pendimethalin or atrazine) fb tembotrione (120
g/ha at 25 DAS) as PoE recorded maximum
value of weed control efficiency (86 - 87%)
next to weed free plots (96%) and minimum
weed index value (Less than 10%).

UAS, Dharwad

Development of herbicide tolerant
Mycorrhizal and Plant growth promoting
phylloplane bacteria biofertlizers:

Among the 58 native AM fungal isolates,
three native AM fungal isolates viz., AMFHT-
17, AMFHT-23 and AMFHT-54 were tolerant
to all the five herbicides screened viz.,
glyphosate 71% EC (PoE); pendimethalin 30%
EC (PE); diclosulum 84% WDG (PE);
imazethapyr 10% SL (PoE) and haloxyfop-R-
methyl 10.5% EC (PoE) at recommended (x)
as well as higher the dosage of herbicide (2x)
with a spore germination percentage ranging
from 90.0 to 95 per cent. Among the 80 isolates
screened, PPFM-1, PPFM-27, PPFM-31, and
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PPFM-59 were tolerant to all the ten herbicides
viz., glyphosate 71%EC (POE), tembotrione
42%SC (POE), 2,4D 80%EC (POE), topramezone
33.6% SC (EPOE), atarzine 50%WP (PE),
pendimethalin 30% EC (PE), imazethapyr 10%
SL (POE), diclosulam 84% WDG (PE),
haloxyfop-R-methyl 9.3% EC (POE) and
fenoxyprop-P-ethyl 9.3% EC (PoE) at both
recommended (x) as well as higher
concentrations (2x).

BAUT, Banda

Studies on herbicidal effect of imazethapyr
and its ready-mix with imazamox and
pendimethalin against weeds in blackgram
and their residual effect on succeeding
mustard crop

(Residual effect on succeeding mustard crop)

Significantly lower seed yield of mustard
was obtained when imazethapyr applied alone
or in combination with imazamox as pre or
post-emergence application in blackgram. Seed
yield of mustard obtained from treatment
imazethypyr + pendimethalin (Ready-mix)

1000 g/ha PE applied in blackgram was
comparatively higher than other herbicidal
treatments.

WP 1.2 Weed management under conservation
tillage- based systems

WP 1.2.1 Weed management in rice-wheat-
legume cropping system under conservation
tillage

Objectives

e To monitor weed dynamics, crop
productivity, resource use efficiency and
herbicide residues under long-term tillage
and residue management practices

e  To study C-sequestration and changes in
physico-chemical and biological
properties of soil

Cooperating centers:

SKUAST; Jammu; CCSHAU, Hisar; GBPUAT,
Pantnagar; PAU, Ludhiana; IGKVV, Raipur;
BCKYV, Kalyani; OUAT, Bhubaneswar and
CSKHPKYV, Palampur
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Treatment Rice (DSR) Wheat Greengram/green
manure

Mainplot Tillage
CT CT CT
CT+R CT+R CT+R
ZT ZT ZT
ZT+R ZT+R ZT+R

Subplot Weed management

Herbicide 1% year: Pendimethalin 678 g/ha (2 1% year: Clodinafop + 1% year:

rotation DAS) fb bispyribac sodium 25 g/ha | metsulfuron 64 g/ha Pendimethalin +
(20 DAS) (30 DAS) imazethapyr 1.0
2" year: Pretilachlor + 2" year: kg/ha (2 DAS)
pyrazosulfuron 615 g/ha (2 DAS) Mesosulfuron + 2" year:
fb cyhalofop+ penoxsulam 135 iodosulfuron 14.4 Imazethapyr 100
g/ha (20 DAS) g/ha (30 DAS) g/ha (20 DAS)
3" year: 3" year: Pinoxaden + | 3" year:
Pendimethalin+pyrazosulfuron carfentrazone 40 + 20 Pendimethalin 678
920 g/ha (2 DAS) fb g/ha or Sulfosulfuron | g/ha (2 DAS)
triafamone+ethoxysulfuron 67.5 + metsulfuron 32
g/ha (20 DAS) g/ha (30 DAS)

IWM Pendimethalin 678 g/ha (2 DAS) fb | Clodinafop+ Pendimethalin 678
bispyribac sodium 25 g/ha (20 metsulfuron 64 g/ha g/ha (2 DAS) fb
DAS) fb hand weeding (40 DAS) fb (30 DAS) fb HW (45 hand weeding (30
weed seed harvest DAYS) DAS)

Unweeded Partially weedy (weeds removed Partially weedy Partially weedy

check after critical period) (weeds removed after (weeds removed

critical period) after critical period)

DSR: direct-seeded rice; CT- Conventional tillage, ZT- Zero tillage, R- previous crop residue, fb- followed by

SKUAST, Jammu

In wheat during 2021-22, the study area
comprised weed flora such as Phalaris minor,
Rumex spp., Anagallis arvesnsis, Medicago spp.,
Ranunculus arvensis, Melilotus spp., and other
weeds like Vicia spp. Among the tillage and
residue management treatments, significantly
lower grassy weed, broad-leaf weeds (BLWs),
total weed density, and weed dry weight were
recorded in ZT (DSR)/ZT (DSR) + R - ZT
(wheat) + R plots as compared to CT (wheat)
and ZT (wheat). The density of Phalaris minor,
Rumex spp., Ranunculus arvensis, Anagallis
arvesnsis, Melilotus spp., and other weeds were

significantly lower in ZT (DSR)/ZT (DSR) +
R - ZT (wheat) + R plots as compared to CT
(transplanted rice) - CT (wheat), CT
(transplanted rice) — ZT (wheat) and CT (DSR)
- CT (wheat). However, the significantly lower
density of Medicago spp. was observed in CT
(transplanted rice)-CT (wheat) as compared to
ZT (DSR)/ZT (DSR) + R - ZT (wheat) + R and
CT (transplanted rice) - ZT (wheat) and it was
statistically at par with CT (DSR) - CT (wheat)
The highest grain yield was recorded in ZT
(DSR) + R — ZT (wheat) + R which were
significantly higher than CT (transplanted rice)
- ZT (wheat) without residue. The highest B:

32}



Annual Report 2022

C was also recorded in ZT (DSR) + R — ZT
(wheat) + R (Table 1.2.1).

At 60 DAS, among weed management
practices, all weed management treatments
recorded significantly lower weed density and
weed dry weight as compared to the weedy
check. The integrated weed management
(IWM, sulfosulfuron + metsulfuron 30+2 g/ha
at 30 DAS fb HW at 45 DAS) recorded
significantly lowest density and dry weight of
weeds as compared to weedy check and

herbicidal treatment (sulfosulfuron +
metsulfuron 30+2 g/ha at 30 DAS). Significant
interactions were found between tillage and
weed management practices to weed density
and weed dry weight. Adoption of IWM
recorded significantly higher grain yield of
wheat as compared to weedy check and
herbicidal treatment. The highest B: C was
recorded in IWM. A non-significant interaction
was found between tillage and weed
management treatments to growth, yield
attributes, and yield of wheat.

Table 1.2.1: Effect of tillage and weed management practices on weed dry weight and WCE
at 60 DAS of wheat (Rabi 2021-22).

WCE | Grain
. ) (%) at | yield Net

Treatments Weed dry weight (g/m?) at 60 DAS 60 (t/ha) returns B: C

DAS (Rs./ha)

Grassy | BLWs |  Total

Tillage and residue management
1(TRM 1) 5.63 (30.73) | 6.65(43.24) | 8.66(73.97) | 57.70 3.72 46939 1.53
2 (TRM 2) 4.72 (21.26) | 7.60 (56.80) | 8.89 (78.06) | 58.31 3.57 47958 1.80
3 (TRM 3) 5.19 (25.93) | 6.39(39.90) | 8.17(65.83) | 57.50 391 50831 1.66
4 (TRM 4) 3.00 (8.01) | 5.18(25.87) | 5.91(33.88) | 61.76 4.23 62357 2.44
5 (TRM 5) 2.97(7.80) | 5.11(25.11) | 5.82(3291) | 61.88 4.31 64035 2.51
SEm + 0.05 0.10 0.08 - 0.11
LSD (p=0.05) 0.15 0.33 0.27 - 0.36
Weed management
Herbicide (W1) | 3.30(9.92) | 4.25(17.05) | 5.29 (26.97) | 81.72 425 60972 2.26
IWM (W 2) 1.86 (2.45) 1.99 (2.98) | 2.54(5.43) 96.57 4.65 66651 2.27
Weedy (W 3) 6.70 (43.87) | 9.77 (94.52) (11318'%19) 0.00 2.94 35649 1.43
SEm + 0.06 0.06 0.07 - 0.07 - -
LSD (p=0.05) 0.18 0.17 0.20 - 0.21 - -
Interaction S S S - NS - -

Data were subjected to square root transformation " X+1". Original values are in parenthesis
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During Kharif 2022 in rice, the study area
comprised Echinochloa spp., and Digitaria
sanguinalis amongst grassy weeds; Caesulia
axillaris and Physalis minima amongst BLWs and
Cyperus spp. Other weeds like Commelina
benghalensis, Alternanthera philoxeroides,
Phyllanthus niruri, and Cucumis spp. were also
recorded.

At 60 DAS, total weed density and dry
weight were significantly (p<0.05) influenced
by tillage and residue management practices.
The lowest total weed density and weed dry
weight were recorded in CT + R than other
treatments. Growth parameters and yield
attributes along with yield were non-
significant, but a better response was recorded

with CT + R followed by ZT + R. However,
economic parameters like net returns and B:
C was more with ZT + R.

Among weed management practices,
lower weed density and dry weight were
observed in IWM [pendimethalin 678 g/ha fb
bispyribac sodium 25 g/ha (20 DAS) fb hand
weeding (40 DAS) fb weed seed harvest] than
herbicide alone and weedy check. Adoption
of weed management practices enhances the
growth parameters and yield attributes of rice
resulting in higher grain and straw yield.
Imposition of IWM had recorded with the
highest followed by herbicides alone and the
lowest with a weedy check (Table 1.2.2).

Table 1.2.2: Effect of tillage and weed management on growth yield economics parameters

in DSR (Kharif 2022).

Total B: C
Total weed weed dry Grain Straw
Treatments density at 60 | weight at yield yield
DAS (no./m?) 60 DAS (t/ha) (t/ha)
(g/m?)
6.44
LjcrT 7.15 (50.11) (40.43) 3.33 4.65 1.85
591
2. | CT+R 6.51 (41.33) (33.91) 3.54 4.97 2.04
6.73
3| 2T 7.37 (53.33) (44.25) 3.28 4.64 2.20
6.29
4| 2R 6.81(45.33) (38.52) 3.46 4.85 2.39
SEm =+ 0.08 0.08 0.08 0.10
L.S.D (p=0.05) 0.27 0.27 NS NS
Weed management
HR: Pendimethalin 678
1. | g/ha fb bispyribac-sodium 4.89
25 g/ha at 20 DAS 4.92 (23.25) (22.93) 3.69 5.26 2.41
IWM: Pendimethalin 678
g/ha fb bispyribac-sodium
2. | 25 g/ha at 20 DAS fb HW at 1.85
40 DAS fb weed seed (2'41)
harvest 2.48 (5.17) ) 4.26 5.85 2.48
9.67
3. | Unweeded check 10.73 (114.17) (92.48) 2.26 3.21 1.47
SEm + 0.09 0.09 0.08 0.13
L.S.D (p=0.05) 0.28 0.26 0.25 0.38

Data were subjected to square root transformation " X+1". Original values are in parenthesis

CCSHAU, Hisar

In wheat during 2021-22, the higher weed
density (69/m?) and weed dry weight (43.4 g/

m?) of Phalaris minor was recorded in CT as
compared to ZT conditions with density (15.5-
20.5/m? and dry weight (16.6-29.8 g/m?).
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While, higher density and dry weight of Rumex
dentatus and Medicago denticulatawere observed
in ZT conditions with dry weight 14-21.5 and
10-16.9 g/m? as compared to CT with 5.5 and
3.5 g/m?, respectively under unweeded
conditions. Significantly higher grain yield was
recorded under with and without waste
decomposer under ZT with retention of full

unchopped rice residue (4891-4950 kg /ha) than
ZT anchored wheat (4280 kg /ha) and CT wheat
(3740 kg/ha) (Table 1.2.3). Higher reduction
in grain yield under CT wheat was associated
with more infestation of weeds especially
Phalaris minor in wheat under weedy scenario
and heat stress scenario.

Table 1.2.3: Effect of tillage, rice residue and weed management practices on yield and yield

attributes of wheat.

Treatments Plant Effective Grain
height tillers/ yield
(cm) m.r.] (kg/ha)
ZTW + Full Residue (Happy seeder) + WD 99.6 87 5238
ZTW + Full Residue (Happy seeder) 98.8 84 5264
ZTW + Partial Residue (Happy seeder) 99.4 84 5113
ZTW + Residue Removal (Happy seeder) 98.3 79 4714
CTW (Drill sown) 96.2 74 4244
CD 5% 1.5 8.2 256
Integrated weed management 97.8 88 5655
Recommended herbicides 98.5 86 5633
Weedy check 99.0 70 3456
CD 5% NS 3.7 137

Soil temperature under ZT was less as
compared to CT at 9.00 am and 2.00 pm,
however, the difference was less in the morning
hours than afternoon (Figure 1.2.1).

WZT-CT 9:00AM  m ZT-CT 2:00 PM
1.0
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Fig. 1.2.1. Deviation in soil temperature (9:00 am and 2:00
pm) under zero tillage (mean values of all ZT treatments)
in comparison to conventional tillage in wheat with respect

to standard meteorological weeks (47-14 SMW)

During Kharif 2022, tillage and residue
management and weed management practices
did not influence yield attributes and rice grain
yield. There was only Echinochloa crus-galli in
the plots which was later controlled by the
post-emergence application of bispyribac
sodium (25 g/ha) for all subplots treatments
including farmers’ practice (pendimethalin
1000 g/ha as PE fb bispyribac sodium 25 g/
ha as PoE). It was also noted that the application
of pendimethalin 38.7% CS at 678 g/ha under
IWM and HR showed poor efficacy in
controlling Echinochloa crus-galli (5.9-7.2 g/m?)
as compared to Farmers’ practices i.e.
pendimethalin 1000 g/ha with weed dry
weight (2.1 g/m? (Table 1.2.4).
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Table 1.2.4: Effect of tillage and weed control treatments on weed infestation and rice grain

yield (Kharif 2022).

Treatments Echinochloa crus-galli Plant height | Grain yield
(before spray of PoE) (cm) (at (kg/ha)
Main plot No./m? g/m? harvest)
CT 5.6 (32.4) 5.1 60 4757
CT+R 5.4 (29.5) 5.1 57 4827
ZT+R 5.2 (26.2) 4.5 58 4830
ZT 5.6 (33.1) 5.6 59 4893
CD(P=0.05) NS NS NS NS
Sub plot
IWM 6.1 (36.7) 59 58 4816
HR 5.9 (35.3) 7.2 59 4748
FP 4.4 (19.0) 2.1 59 4917
CD(P=0.05) 0.6 2.2 NS NS

GBPUAT, Pantnagar

In Rabi 2021-22, major weeds under weedy
situation were recorded as Phalaris minor
(17.7%), Melilotus indica (23.8%), Medicago
denticulata (16.4%), Rumex acetosella (15.6%) and
Melilotus alba (15.0%) at 60 DAS. Other weeds
like, Chenopodium album, Coronopus didymus,
Fumaria parviflora, Solanum nigrum, Vicia sativa
and were also recorded at this stage, however,
they have minimal contributed to the total
weed density.

Among establishment methods, DSR +
RC- ZT + RR- Sesbania (Inc) recorded a
significantly lower density of Phalaris minor
than the other treatments. Among BLWs,
Chenopodium album, Fumaria parviflora, Melilotus
alba and Vicia sativa were completely controlled
with TPR + RC - ZTW + RR - Sesbania (Inc)
and DSR + RC - ZT + RR - Sesbania (Inc). The
lowest density of Solanum nigrum was recorded
with only DSR + RC - ZT + RR - Sesbania (Inc).
The density of Rumex acetosella and Coronopus
didymus was significantly suppressed with DSR
- CT among all the establishment methods.
The density of Medicago denticulata and Melilotus
indica was significantly suppressed with TPR
+ RC-ZT + RR - Sesbania (Inc). The interaction

effects of the establishment methods and weed
management practices on total weed density
of grassy and broadleaf weeds had been found
significant at 60 DAS. Yield attributing
characters and yields of wheat were attained
highest with DSR + RC- ZT + RR - Sesbania
(Inc). The highest grain yield (5.3 t/ha) and
straw yield (7.9 t/ha) were achieved with DSR
+ RC - ZT + RR-Sesbania (Inc) followed by
DSR + RC - CT + R - Sesbania (Inc). Similarly,
the highest net returns (Rs. 1.15.304/ha) and
benefit-cost ratio (4.1) were recorded in the
plots imposed with DSR + RC- ZT + RR -
Sesbania (Inc) (Table 1.2.5).

Among weed management practices,
Chenopodium album, Medicago denticulata,
Fumaria parviflora, Melilotus alba, and Vicia sativa
were completely controlled with both the
recommended herbicides (clodinafop
propargyl + metsulfuron methyl 60+4 g/ha
PoE) and IWM (Rec. herbicide fb one hand
weeding at 60 DAS) practices. However,
Phalaris minor, Coronopus didymus, Solanum
nigrum, and Melilotus indica were completely
controlled with IWM practices, which also
recorded the lowest density of Rumex acetosella.
Yield and yield attributing characters of wheat
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were highest with IWM with grain yield (5.0
t/ha) and straw yield (7.5 t/ha) as compared
to the rest of the weed management practices.

Likewise, IWM also recorded the highest net
returns (Rs. 99691 /ha) but the highest benefit-
cost ratio (3.5) was recorded with RH.

Table 1.2.5: Effect of crop establishment methods and weed management on yield attributes,
yield and economic parameters of wheat under rice-wheat cropping system.

Treatments Grains | Grain Straw Net B:C
/spike yield yield returns
(t/ha) (t/ha) | (Rs./ha)
Rice (TPR)-Wheat (CTW) 45.9 45 6.7 89484 3.1
Rice (TPR) + RC- Wheat (CTW)+RC- 47.4 43 6.4 81892 3.0
Sesbania (Inc)
Rice (TPR) + RC- Wheat (ZTW)+RR- 50.5 4.5 6.7 93192 35
Sesbania (Inc)
Rice (DSR) -Wheat (CTW) 48.1 4.3 6.6 85044 3.0
3.0

Rice (DSR ) + RC-Wheat (CTW)+RC- 51.5 46 6.8 91073 32
Sesbania (Inc)
Rice (DSR) + RC- Wheat (ZTW)+RR- 55.6 5.3 7.9 115304 | 4.1
Sesbania (Inc)
SEm+ 0.8 0.1 0.2
LSD (p=0.05) 2.4 0.4 0.6
Clodinafop propargyl (15%) + MSM (1% 50.7 4.7 7.0 97513 3.5
WP 60+4 g/ha as post-emergence)
IWM (Rec. herbicide fb one hand Weeding |  52.9 5.0 7.5 99691 3.2
at 60 DAS/DAT)
One-hand weeding (60 DAS) 45.8 4.0 6.0 80791 3.2
SEm=+ 0.5 0.0 0.1 - -
LSD (p=0.05) 1.4 0.1 0.2 - -

-DSR: direct-seeded rice; TPR- transplanted rice; CT- conventional tillage, ZT- zero tillage, RC-
residue incorporation, RR- residue —retention, Inc- Incorporation

During Kharif 2022, the major weed flora
recorded under weedy situations are
Echinochloa colona, E. crus-galli, Eleusine indica,
Panicum maximum, Leptochloa chinensis, Caesulis
auxillaris, Eclipta alba, Alternanthera sessilis,
Ammania baccifera, Mallugo spp., Cyperus iria,
Cyperus difformis etc. At 60 DAS, the lowest
density of P. maximum and L. chinensis among
the grassy weeds and C. auxillaris, E. alba and
Mollugo spp. among the BLWs and C. difformis
was the sedge recorded under DSR (ZT + R)
- wheat (ZT + R) - green manure (ZT + R)
system. E. alba was completely controlled by
DSR under ZT with or without R. DSR (ZT+R)

— wheat (ZT+R) - green manure (ZT+R)
recorded either complete control or lowest
weed dry weight of all the weeds except E.
colona among the grassy weeds, and A. sessilis
and A. baccifera among the BLWs and C. iria
among the sedges. All yield and yield
attributing characters were non — significant
by the tillage methods. The highest grain yield
(3.3 t/ha) was recorded under DSR (ZT+R) -
wheat (ZT+R) — GM (ZT+R), which were at
par with all other treatments except DSR (ZT)
- wheat (ZT) - GM (ZT). The highest straw
yield (6.7 t/ha) was achieved with DSR (ZT)
- wheat (ZT) - GM (ZT). This led to achieving
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the highest net returns and benefit-cost ratio
of Rs 39,355/ha and 1.97, respectively under
DSR (ZT+R) — wheat (ZT+R) — GM (ZT+R)

Among weed management practices,
IWM [pendimethalin 678 g/ha (2 DAS) fb
bispyribac sodium 25 g/ha (20 DAS) fb hand
weeding (40 DAS) fb weed seed harvest]
recorded complete control of all the weeds
except E. crus-galli, E. indica and P. maximum
among the grasses and A. baccifera among the
BLWs. Pendimethalin 678 g/ha (2 DAS) fb
bispyribac sodium 25 g/ha (20 DAS) recorded
complete control of E. indica among the grasses

and E. alba among the BLWs and C. difformis
among the sedges (Table 1.2.6). The interaction
effects of the crop establishment methods and
weed management practices on weed density
had been found significant at 60 DAS, except
E. indica among the grassy weeds. INM was
recorded with the highest grain yield (4.3 t/ha)
which may be attributed to more panicles and
grains/panicles. The highest straw yield (8.0 t/
ha) was recorded under both the integrated and
chemical weed management systems. IWM
recorded the highest net returns and benefit-
cost ratio of Rs 57732 /ha and 2.29, respectively.

Table 1.2.6: Effect of crop establishment methods and weed management on yield attributes,
yield of rice under rice-wheat cropping system.

Treatments Panicles Grain yield Straw Costof |Netreturns| B:C
(no./m?) (t/ha) yield cultivation (Rs /ha)
(t/ha) (Rs/ha)
Tillage and residue management
DSR (CT) -wheat (CT) - 153.0 3.0 5.8 44245 26688 1.59
GM (CT)
DSR (CT+R)- wheat 148.8 3.1 6.4 44245 29808 1.66
(CT+R)- GM (CT+R)
DSR(ZT)- wheat (ZT)-GM 149.3 3.2 6.7 40245 36288 1.89
(ZT)
DSR (ZT+R)- wheat 156.3 3.3 5.9 40245 39355 1.97
(ZT+R) -GM (ZT+R)
SEm=+ 2.3 0.1 0.2
LSD(p=0.5) NS 0.2 NS
Weed management practices
Pendimethalin 678 g/ha (2 179.3 3.7 8.0 40368 47932 2.20
DAS) fb bispyribac sodium
25 g/ha (20 DAS)
Pendimethalin 678 g/ha (2 187.8 4.3 8.0 44868 57732 2.29
DAS) fb bispyribac sodium
25 g/ha (20 DAS) fb hand
weeding (40 DAS) fb weed
seed harvest
Partially weedy (weeds 88.6 1.5 2.5 41500 -6560 0.85
removed after critical
period)
SEm= 2.1 0.1 0.3
LSD(p=0.5) 6.4 0.14 0.8

DAS: days after sowing; HW- hand weeding; DSR: direct seeded rice; ZT- zero tillage; GM- green manure; CT-

conventional tillage; NS: non-significant

PAU, Ludhiana
In wheat, Rabi 2021-22, Phalaris minor,

Rumex dentatus, Coronopus didymus, Anagallis
arvensis, Medicago denticulata, and A. ludoviciana
were major weeds. At 60 DAS, all tillage and
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residue management treatments had similar
weed density and dry weight (Table 1.2.7). All
tillage and residue management treatments
recorded similar wheat grain yields. DSR-ZT
obtained the highest wheat grain yield and the
highest B: C. DSR-ZT noted the highest crop
dry weight and effective tillers which were
similar to PTR-CT (MB/R) but significantly
higher than PTR-CT.

Among weed control, at 30 and 60 DAS,
weed density and dry weight were significantly
less in RH and IWM than in the weedy check;
IWM and RH had similar densities and dry
weight of weeds. IWM and herbicides recorded
similar wheat grain yield and yield attributes
which were significantly higher than weedy
check; RH had the highest B: C followed by
IWM (Table 1.2.8).

Echinochloa crus-galli, E. colona, and
Dactyloctenum aegyptium were major weeds in
the soil weed seed bank. All tillage and residue

management treatments had similar seed bank
of E. colona and E. crus-galli, in the case of D.
aegyptium the seed bank was the highest under
PTR-CT (R) which was at par with DSR-ZT.
Among weed management, IWM had a
significantly low density of all weed seeds in
soil than RH; both had significantly weed seed
bank than weedy check (Table 1.2.9).

Harvest time residues of metribuzin and
clodinafop-propargyl, under RH and IWM
treatments, were below the detectable limit of
<0.01 and <0.05 ng/g in soil and wheat grains,
respectively. Soil enzymatic activity was
significantly higher in ZT (surface residue
retention) than in CT (residue incorporation);
CT without residue had significantly low
enzymatic activity. IWM had significantly
higher soil enzymatic activity than RH alone
and both had significantly higher enzymatic
activity than unsprayed check at harvest.

Table 1.2.7: Effect of tillage, residue and weed management on weed density and dry weight
at 60 DAS in wheat during Rabi 2021-22.

Treatments Weed density (no./m?) Weed dry weight (g/m?)
P. minor I R. dentatus | M. denticulata I A. arvensis | C. didymus I A. fatua Grass Broadleaf
Tillage and residue management
PTR-CT 2.98 (12) 1.80 (4) 3.62 (13) 2.07 (5) 272 (9) 124 (1) | 433(314) | 4.12(228)
5511;) T 272(10) | 183 (4) 254 (9) 1.99 (4) 250(9) | 147(2) | 344(182) | 3.03(154)
PTR- ZT 3.05 (12) 2.08 (5) 2.93 (10) 1.89 (4) 3.01 (11) 184 (3) | 441(26.8) | 4.89 (30.6)
DSR - ZT 2.78 (10) 2.08 (4) 2.74 (10) 191 (4) 2.79 (10) 171(2) | 3.83(222) | 4.90(35.2)
PTR-CT (R) | 2.76 (10) 1.97 (4) 3.46 (13) 1.95 (5) 2.87 (10) 157(2) | 3.18(163) | 3.71(207)
SEm+ 0.25 0.07 0.22 0.12 0.13 0.07 0.33 0.36
LSD
(p=0.05) NS NS 0.66 NS NS 0.21 NS 1.07
Weed management practices
Z}’I‘éiiy 5.34 (28) 3.48 (11) 5.08 (25) 3.63 (12.4) 5.08 (25) 239(5) | 7.79(62.5) | 8.00(65.1)
RH 1.78 (3) 1.33 (1) 2.32 (5) 1.26 (1) 1.88 (3) 128(1) | 236(536) | 262(7.0)
WM 144 (2) 1.05 (0) 1.77 (3) 1.00 (0) 142 (1) 1.03(0) | 1.36(1.14) 1.77 (2.6)
SEm+ 0.41 0.13 0.43 0.29 0.38 0.21 0.76 0.51
LSD
(p=0.05) 0.67 0.21 0.69 0.48 0.61 0.34 1.23 0.82
Interaction
LSD NS NS NS NS NS NS NS NS
(p=0.05)

Data subjected to square root transformation. Figures in parentheses are means of original values.
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Table 1.2.8: Effect of tillage, residue and weed management on crop growth, grain yield
and economic parameters of wheat during Rabi 2021-22.

lf)eli:;‘ltt Tiller lf)elfgri:t biCOfI(I)ESS Effective G'rain S'iraw Variable Gross Net
Treatments (no./m?) (cm) (e/m?) tiller yield | yield cost returns | returns | B:C

(cm) 5 (no./m?) (t/ha) | (t/ha) (Rs./ha) | (Rs./ha) | (Rs./ha

60 DAS 90 DAS

Tillage and Residue management
PTR-CT 34.4 323 71.7 1118.2 264 3.745 4.358 35225 75462 40237 2.14
E\TII];CT 37.3 339 75.4 1183.0 282 3.969 4.487 38225 79975 41750 2.09
PTR-ZT 38.7 336 73.7 1173.9 278 3.871 4.405 32725 78001 45276 2.38
DSR -ZT 42.8 352 76.1 1228.7 295 4.132 4.744 32725 83260 50535 2.54
PTR-CT (R) 42.6 348 75.8 1211.5 289 4.055 4.682 33225 81708 48483 2.46
SEm+ 1.2 13 1.0 25.1 7 0.117 0.270
LSD (p=0.05) 2.7 NS 2.3 57.9 16 NS NS - - -
Weed management practices
Weedy
check 40.0 301 71.9 1063.4 256 3.462 3915 31125 69759 38634 2.24
RH 38.5 354 74.7 1226.1 288 4.122 4.769 33075 83058 49983 2.51
WM 38.9 364 77.0 1259.7 300 4.279 4.923 39075 86222 47147 2.21
SEm+ 1.1 10 1.1 35.3 8 0.060 0.066
LSD (p=0.05) NS 20 2.4 73.7 16 0.125 0.243 - - - -
insfg?;t:lgfgﬁ) NS NS NS NS NS NS | Ns - - - -

Table 1.2.9: Effect of tillage, residue and weed management on weed seed bank after wheat

harvest Rabi 2021-22.

(p=0.05)

Treatment No. of seeds/m? up to the depth of 10 cm
E. colona ‘ E. crus-galli ‘ D. aegyptium
Tillage and Residue Management
PTR-CT 19.39 (402) 17.84 (332) 19.69 (409)
PTR- CT (MB) 19.19 (412) 20.39 (431) 21.06 (457)
PTR- ZT (HS) 19.26 (393) 19.01 (375) 20.59 (442)
DSR - ZT (HS) 21.06 (453) 20.34 (431) 24.07 (598)
PTR- CT (R) 21.92 (497) 21.27 (479) 25.09 (656)
SEm+ 2.26 1.46 1.08
LSD (p=0.05) NS NS 2.50
Weed management practices
Weedy check 24.48 (603) 23.95 (578) 27.02 (742)
RH 20.76 (437) 19.65 (401) 21.72 (482)
WM 15.26 (255) 15.71 (250) 17.56 (313)
SEmx+ 0.73 0.96 0.75
LSD (p=0.05) 1.51 0.70 1.57
Interaction LSD NS NS NS
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IGKYV, Raipur

In wheat 2021-22, the experimental field
was heavily infested with Medicago denticulata,
followed by Echinochloa colona and Chenopodium
album. The other weed flora found in the field
was Anagallis arvensis, Melilotus indica, Rumex
dentatus etc. lower in number. The Medicago
denticulata was found to be the most serious
weed. At 60 DAS, weed density was less under
ZT (DSR) + R — ZT+ R over other tillage
practices, whereas the CT-CT system under
transplanted and DSR conditions produced
higher weed density. The ZT (DSR) + R — ZT
+ R system was recorded with significantly
lower weed dry weight (3.11 g/m?) followed
by ZT + R as compared to CT-CT and CT-ZT.
Significantly higher grain yield (2.85 t/ha) was
obtained under ZT (DSR) + R - ZT + R
compared to ZT (DSR) - ZT without residue.

However, CT (TPR) — ZT - ZT comparable with
CT (TPR) — CT - CT and CT (Direct seeded)
— CT - ZT produced significantly lower yield
(2.64 t/ha) than that of ZT (Direct seeded) +
R-ZT + R- ZT + R. The net returns and B:
C were also high under ZT + R (Table 1.2.10).

The weed density and dry weight were
found to be remarkably low due to both the
weed management approaches i.e. IWM
(clodinofop + metsulfuron 60+4 g/ha PoE fb
HW 40 DAS) and recommended (clodinofop
+ metsulfuron 60+4 g/ha PoE) practices over
control. The significantly higher grain yield
(3.50 t/ha) was recorded under IWM over
others. Integrated weed management was
found more profitable in terms of net profit
(Rs 48665/ha) as well as B: C (3.43) over
recommended herbicide practice.

Table 1.2.10: Weed dry weight, grain yield and economics as influenced by crop establishment
methods and weed management practices in wheat, Rabi 2021-22.

Treatments Weed dry weight Grain Net income B: C
(g/m?) yield(t/ha) (Rs./ha)

Tillage and residue management

CT (Transplanted) -CT-CT 4.87(23.23) 2.75 31579 2.35

CT (Transplanted) -ZT-ZT 5.42(28.87) 2.64 32018 2.69

CT (Direct seeded)-CT-ZT 5.19(26.43) 2.70 30592 2.31

ZT (Direct seeded)-ZT+R-ZT 4.98(24.35) 2.72 34487 2.78

ZT (Direct seeded)+R - ZT+R- 4.32(18.17) 2.85 37054 2.92

ZT+R

SEm=+ 0.03 0.07 - -

LSD (P=0.05) 0.09 0.20 - -

Weed management practices

Recommended (clodinofop + 4.65(21.12) 3.04 36780 2.58

metsulfuron 60+ 4 ' g/ha PoE)

Integrated (clodinofop + 4.09(16.24)

metsulfuron 60+ 4 ' g/ha PoEfb 3.50 48665 3.43

HW 40DAS)

Weedy check 6.14(37.24) 1.65 13994 1.82

SEm+ 0.37 0.10 - -

LSD (P=0.05) 0.11 0.30 - -

Interaction T x W NS NS - -
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In cowpea during the summer 2022, the
experimental field was dominated by
Echinochloa colona and Cynodon dactylon among
grasses and Alternanthera sessilis, among BLW.
Cyperus iria, Brachiaria ramose, etc. were the
other weeds present in small numbers. At 40
DAS, Echinochloa colona was dominated among
weeds in all tillage practices. The weed
densities and dry weight were lowest under
ZT (DSR) + R - ZT+R - ZT+R but were
comparable with others except for CT (TPR)
—CT - CT might be due to a continuous layer
of crop residues between rows resulted in
suppression of emerging weeds. Significantly
higher fodder yield (12.26 t/ha) and net returns

and B: C was recorded under ZT (DSR)+ R-
ZT + R -ZT+R followed by ZT (DSR)- ZT+R-
ZT (Table 1.2.11).

Among weed management practices, the
lowest weed density and dry weight were
observed under IWM (pendimethalin 1.0 kg/
ha as PE fb 1 HW at 20 DAS) followed by
pendimethalin 1 kg/ha (PE). The maximum
weed density and weed dry weight was
observed under weedy check. Adoption of
IWM achieved maximum green fodder yield
(16.42 t/ha), net returns, and B: C over the rest
of the treatments. The lowest green fodder
yield, net returns, and B: C were obtained under
weedy check.

Table 1.2.11: Weed dry weight, plant height at 40 DAS, green fodder yield, net returns and
B: C of cowpea as influenced by weed management in conservation agriculture

during summer 2022.

TreatmentsMain-Plots Weed dry |Plant height Green Net returns B:C
weight (g/m?) (cm) fodder (Rs./ha)
yield
(t/ha)
Tillage and residue management
CT (Transplanted) -CT-CT 6.64(43.55) 4138 | 991 2066 1.07
CT (Transplanted) -ZT-ZT 5.80(33.18) 4271 | 11.12 9012 1.40
CT (Direct seeded)-CT- ZT 6.16(37.42) 43.55 | 10.81 8206 1.38
ZT (Direct seeded)-ZT+R-ZT 5.38(28.42) 43.76 | 11.54 10104 1.43
ZT (Direct seeded)+R-ZT +R-ZT+R 5.09(25.37) 46.12 | 12.26 11976 1.52
SEm+ 0.43 041 | 0.33 - --
LSD (P=0.05) 1.41 1.36 1.08 - -
Weed management practices
Pendimethalin 1.0 kg/ha 5.63(31.24) 43.81 12.86 11871 1.68
Pendimethalin 1.0 kg/ha + HW at 20| 4.44(19.21) 45.63 16.42 20422 1.82
DAS
Weedy check 7.36(53.74) 41.06 4.12 -7474 0.58
SEm= 0.40 0.34 0.32 - -
LSD (P=0.05) 1.18 1.02 0.98 - -
Interaction T x W NS NS NS

Price: Cowpea green fodder Rs.2600/t

In rice during 2022, the experimental field
was comprised of Echinochloa colona among
grasses, Cyperus iria among sedges, and
Alternanthera sessilis among BLWs. The BLWs
and sedges dominated the weed flora at all
the growth stages as compared to grasses and

other weeds. Other weeds like Brachiaria ramosa,
Sporobolus diander, Cynotis axillaris, Commelina
benghalensis, Ludwigia parviflora etc. were also
found in irregular and fewer numbers. Cyanotis
axillaris and Sporobolus diander being late kharif
weeds, dominated the weed flora during the
maturity of the crop.
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Weed density and weed dry weight
recorded at 30, 60 DAS/T, and at harvest
revealed that tillage practices caused
remarkable variation at all the stages of crop
growth. The lowest weed density and dry
weight were found under CT+R - CT+R - CT+R
over CT — CT- CT, ZT-ZT- ZT, and over ZT+R
— ZT+R - ZT+R at all stages. However, weed
density and dry weight were lower in ZT (DSR)
+ R as compared to ZT alone, this might be
due to retaining crop residues between the
rows. The highest effective tillers and grain
yield of rice were recorded under CT over ZT.
CT + R produced the highest grain yield of
5.16 t/ha over CT with lesser net returns.
Contrarily, ZT + R incorporation produced a

little higher yield over nonresidue (Table
1.2.12).

As regards of weed management, the
lower density of total weeds and dry weight
was less under IWM followed by RH over
control. IWM [pendimethalin 678 g/ha (2 DAS)
fb bispyribac sodium 25 g/ha (20 DAS) with
hand weeding (40 DAS) fb weed seed harvest]
produced significantly the highest grain yield
(6.25 t/ha) over RH [pendimethalin 678 g/ha
(2 DAS) fb bispyribac sodium 25 g/ha at 20
DAS] (5.74 t/ha). Partially weeded plots
produced the lowest yield of rice. INM also
generated the highest net returns (Rs 90424/
ha) while the RH fetched the highest B: C (3.86)
over the rest of the two practices.

Table 1.2.12: Weed dry weight, test weight, grain yield and economics of rice as influenced
by weed management practices in conservation agriculture, Kharif 2021.

Treatments Weed dry Test Grain yield | Netincome | B:C

weight (g/m?) at| weight(g) (t/ha) (Rs/ha)

60 DAS

Tillage and residue management
CT-CT-CT 6.64(43.6) 28.81 5.02 68108 3.04
CT+R-CT+R-CT+R 6.47(41.3) 28.98 5.16 65964 2.72
ZT-ZT-ZT 7.01(48.6) 28.21 4.32 58828 3.10
7T+ R-ZT+ R-ZT+ R 6.79(45.7) 28.56 4.56 57424 2.66
SEm=+ 0.02 0.20 0.05 - -
LSD ( P=0.05) 0.06 0.68 0.20 - -
Weed management practices
Recommended (pendimethalin 5.03(24.8) 29.41 5.74 86596 3.86
678 g/ha (2DAS) fb bispyribac
sodium 25 g/ha (20 DAS)
Integrated weed management 3.84(14.3)
(pendimethalin 678g/ha (2 29.93 6.25 90424 3.48
DAS) fb bispyribac sodium 25
g /ha (20 DAS) fb hand weeding
(40 DAS) fb weed seed
harvest
Partially weedy (weeds removed| 11.3(127.5) 26.57 2.31 10723 1.29
after critical
period)
SEm=+ 0.01 0.18 0.09 - -
LSD ( P=0.05) 0.03 0.55 0.27 - -
Interaction T x W NS NS NS - -

Price of rice in Chhattisgarh: Rs 20400/tonne
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BCKYV, Kalyani

In Rabi 2021-22, the experimental field was
dominated by weed species Amaranthus viridis,
Physalis minima, Trianthema portulacastrum,
Phyllanthus niruri among BLWs; in grassy
weeds Cynodon dactylon, Digitaria sanguinalis,
Dactyloctenium aegyptium etc., and Cyperus
rotundus, Cyperus difformis among sedges.
Rapeseed sown with minimum tillage (CTTPR-
MT) after conventionally tilled transplanted
rice recorded the least weed density and weed
dry weight at all stages of growth followed
by CTTP-CT. The beneficial effect of mulch in
controlling weeds was also observed over the
plots having no mulch. Treatment receiving
MT+R-MT+R showed better performance in
weed management over treatment receiving
MT-MT. At 30 DAS, grassy weed showed their
dominance over BLWs and sedges. CTDSR-CT
treatment showed better performance in

controlling weed over MT+R-MT+R. At 60 and
90 DAS treatments showed the same pattern
of weed management (Table 1.2.13).

Pendimethalin 1.0 kg/ha PE along with
mechanical weeding at 30 DAS recorded the
lowest number and dry weight of weeds
followed by pendimethalin 1.0 kg/ha alone.
One-hand weeding at 30 DAS recorded the
highest number and dry weight of weed
throughout the growth period of rapeseed.
Yield attributes and yield of rapeseed, and B:
C were better with CTTP-MT followed by
CTTP-CT while the lowest values were
observed with MT-MT, whereas the lowest B:
C obtained with MT + R- MT + R. Likewise,
IWM recorded the highest seeds/siliqua,
siliqua/plant, and yield and was followed by
pendimethalin 1.0 kg /ha (PE). The lowest yield
parameters and yield was recorded with one
hand weeding at 30 DAS.
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Table 1.2.13: Effect of tillage, residue and weed management practices on weed parameters

yield attributes yield and economics of rapeseed during Rabi, 2021-22.

Weed density| Weed dry No. of Seed Stalk
Treatments (No./m?)  weight (g/m2) sili ua./ lant yield | yield B:C
qua’p (t/ha) | (t/ha)
Tq (CTTP-CT-CT) 5.36 (28.28) 4.07 (16.07) 90.77 1.19 3.74 1.34
T2 (CTTP-MT-MT) 5.24 (27.01) | 3.85(14.31) 93.12 1.25 3.76 1.51
T3 (CTDSR-CT-MT) | 5.63(31.21) 4.42 (18.99) 84.54 1.16 3.64 1.31
T4 MT-MT-MT) 6.36 (39.98) 4.83 (22.81) 77.13 1.02 3.56 1.23
Ts MT+R-MT+R-
5.93 (34.66 4.56 (20.33 81.86 1.14 3.63 1.11

MT+R) ( ) ( )
SEm= - - 0.697 0.003 0.005 -
LSD (P=0.05) ] . 5 307 0.000 | 0-017 .
W, Pendimethalin
1.0 kg /ha PE 7.69 (58.59) 4.09 (16.22) 89.26 1.19 3.80 1.49
W, Pendimethalin
1.0 kg/}}a PE + 7.64 (57.92) 4.05 (15.92) 93.22 1.24 3.82 1.28
mechanical
weeding at 30DAS
W, One hand
weeding at 30 DAS 7.09 (49.82) 4.88 (23.36) 74.00 0.99 3.36 1.13
SEm= - - 0.338 0.003 0.002 -
LSD (P=0.05) - - 1.003 0.010 0.007 -

In greengram during the summer 2022,
the study area comprised Trianthema
portulacastrum, Digitaria sanguinalis, Physalis
minima and Phylanthus niruri as BLWs, Cynodon
dactylon and Dactyloctenium aegyptium as grassy
weed, Cyperus rotundus as sedge. At 60 DAS,
CTTP-MT-MT recorded the lowest weed
density and weed dry weight, and better yield
attributes (pods/plant, seeds/pod, seed, and
straw yield) followed by CTTP-CT-CT.
Treatment CTDSR-CT-MT recorded a better
performance in controlling weed number and
dry weight over MT-MT-MT.

Among weed management practices,
IWM (quizalofop-ethyl 50 g/ha at 20 DAS fb
mechanical weeding at 30 DAS) recorded the
lowest weed number and dry weight with
higher yield attributing characters. The lowest
yield attributes and yield were recorded with
one hand weeding at 30 DAS. The interaction

of tillage (CTTP-MT-MT) and weed
management practices (IWM) recorded least
weed density, weed dry weight and highest
WCE (83.48%). Treatment combination MT-MT-
MT along with one hand weeding at 30 DAS
recorded the highest weed density and weed
dry weight.

OUAT, Bhubaneswar

In maize, during Rabi 2021-22, at 25 DAP,
ZT (DSR)+R -ZT+R-ZT+R recorded
significantly higher weed density (61.6/m?)
followed by ZT (DSR)+ ZT+R-ZT method
(53.9/m?) and CT (DSR)-CT-ZT(49.4/m?) and
the density was lowest CT (TPR)-ZT-ZT
method (42.3/m?). The weed densities at 60
DAP and at harvest followed a similar trend
with the lowest values of 33.5/m? and 43.9/
m?, respectively, in CT (TPR)-ZT-ZT method
and ZT (DSR)-ZT+R-ZT. The inclusion of CT
in the tillage methods reduced the weed
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densities to the tune of 21.1%, 19.6%, and 28.1%
respectively, during different growth stages
over the ZT-ZT method. Weed dry weight
followed a similar trend of weed density. Lower
weed density and dry weight resulted in CT
(TPR)-ZT-ZT system obtaining significantly
higher grain yield in Rabi maize (6.5 t/ha). The
practice of ZT (DSR)-ZT+R-ZT+R system
resulted in the lowest grain yield and the yield
reduction was to the tune of 25% and 22% as
compared to CT-CT-ZT and CT-ZT-ZT,
respectively. Weed index values were observed
to be maximum in the ZT-ZT-ZT system (24.7%)
in comparison to CT(TPR)-ZT-ZT system
(6.7%). CT(TPR)-ZT-ZT method recorded the
highest B: C of 3.5 in the Rabi maize followed
by CT(DSR)-CT-ZT (2.8). The lowest value,

however, was observed in ZT(DSR)-ZT+R-ZT
(2.5).

Among the various weed management
practices, the IWM (tank mix of
atrazine+pendimethalin 0.5 + 0.5 kg /ha fb one
manual weeding) recorded significantly the
lowest weed density (23.4/m?) at 25 DAP as
compared to the solely recommended herbicide
(pendimethalin 1.0 kg/ha) (66.2 m?) and one
manual weeding (165.5/m?). The IWM,
however, reduced the weed density by 44.1%
and 50.1% at later stages of crop growth (60
DAP and at harvest). INM recorded the highest
grain yield (6.0 t/ha) in comparison to the sole
herbicide with yields of (4.2 t/ha). IWM
produced better B: C (3.78) over sole herbicide
application (2.57).

Zero tillage + control

In cowpea during the summer 2022, the
floristic composition of the experimental site
during the season was dominated by grasses
(63%) followed by BLWs (20%) and sedges (7%).
Dactyloctenium aegyptium (11%), Digitaria
sanguinalis (7%) and Cynodon dactylon (4%) were
observed to be the dominant grasses. Celosia
argentea (12%), Euphorbia hirta (8%) and
Heliotropium indicum (6%) were the major BLWs.
Cyperus difformis (12%) and Cyperus iria (3%)
were the important sedges observed in the
experimental site. Other minor weeds observed
were Ageratum conyzoides, Chorchorus sp.,

Scoparia dulcis, Trianthema portulacastrum etc.

At 25 DAS, ZT(DSR)+R -ZT+R-ZT+R
recorded significantly higher weed density (82/
m?) followed by ZT(DSR)+ ZT+R-ZT method
(34/m?) and CT(DSR)-CT-ZT (29/m?) and the
density was lowest CT (TPR)-ZT-ZT method
(13/m?). The weed densities at 60 DAP and
at harvest followed a similar trend with the
lowest values of 30/m?and 41 /m?, respectively,
in CT (TPR)-ZT-ZT method and ZT (DSR)-
ZT+R-ZT. The inclusion of CT in the tillage
methods reduced the weed densities to the
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tune of 18%, 20%, and 28% respectively, during
different growth stages over the ZT-ZT method.
The inclusion of CT in the tillage system
reduced the weed dry weight over ZT to the
tune of 20%, 27%, and 24% at 25 DAP, 60 DAP,
and at harvest, respectively, during the season.
CT (TPR)-ZT-ZT system recorded significantly
higher pod yield in cowpea (8.5 t/ha), whereas
the lowest pod yield obtained with ZT(DSR)-
ZT+R-ZT+R and the yield reduction was in
the tune of 35% and 32% as compared to
CT-CT-ZT and CT-ZT-ZT, respectively. CT
(TPR)-ZT-ZT also recorded the highest B: C
(4.2) followed by CT (DSR)-CT-ZT (3.0) and
the lowest with ZT (DSR)-ZT+R-ZT (1.8).
Weed index values were observed to be
maximum in ZT-ZT-ZT (34%) over CT (TPR)-
ZT-ZT (11%).

Among weed management practices, the
IWM (pendimethalin 0.75 kg /ha fb one manual
weeding) recorded significantly the lowest
weed density (13/m?) at 25 DAS as compared
to one manual weeding (89/m?). The practice
of IWM, however, reduced the weed density
by 34% and 50% at later stages of crop growth
(60 DAS and at harvest). IWM significantly
reduced the weed dry weight over RH in
cowpea (60.9%). However, INM reduced the
weed dry weight by 42 % over RH. IWM
recorded the highest pod yield (9.8 t/ha) in
comparison to sole herbicide with 6.8 t/ha pod
yield. IWNM also produced better B: C (3.95)
than sole herbicide (2.35).

In rice during 2022, the floristic
composition of the experimental site during
the season was dominated by grasses (55%)
followed by BLWs (30%) and sedges (15%).
The trend observed in different categories of

weeds from the year of initiation of the
experiment was Panicum repens (21 %),
Echinochloa crus-galli (17 %) and Echinochloa
colona (14 %) were observed to be the dominant
grasses. Marselia quadrifolia (18 %) and
Alternanthera sessilis (27 %) were the major
BLWs. Cyperus difformis (12 %) and Cyperus iria
(3 %) were the important sedges observed in
the experimental site. Other minor weeds
observed were Ludwigia parviflora, Leptochloa
chinensis, Cyperus rotundus, Paspalum
scrobiculatum and Dactyloctenium aegyptium. The
CT method of tillage recorded significantly the
lowest weed density at 60 DAP over ZT
methods. The average weed dry weight (54 g/
m?) in ZT was found to be 35 % more than
the weed dry weight (38 g/m?) found in the
CT plots. However, covering the soil with
paddy straw as mulch reduces 24% the average
weed population in case of CT plots in
comparison to 16% in case of ZT plots (Table
1.2.14).

The recommended practice pendimethalin
678 g/ha (2 DAS) fb bispyribac sodium 25 g/
ha (20 DAS) at 1st year significantly lowered
the weed densities (41/m?) over the unweedy
check (115/m?) at 60 DAS and the decrease
was in the tune of 57 %. Imposition of INM
[pendimethalin 678 g/ha (2 DAS) fb bispyribac
sodium 25 g/ha (20 DAS) fb hand weeding (40
DAS) fb weed seed harvest] reduced the weed
population significantly (64%) over unweedy
check. Integration of the CT method and IWM
obtained the maximum B: C in the Kharif rice.
The composition of the weed seed bank in the
ZT system was dominated by grasses (54%)
followed by BLWs (26%) and sedges (20%) and
the corresponding values in the CT system were
4:80/0, 35% and 17%.
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Table 1.2.14: Effect of tillage and weed management practices on weed density and dry weight
at 60 DAS, rice yield and economic parameters under conservation agriculture

Yield Gross Net B:C

Treatments Total weed Total weed dry (t/ha) | returns | returns

density (no./m?) weight (g/m?) (Rs/ha) | (Rs/ha)
Tillage and residue management
CT -CT-CT 79.4 22.58 2.51 48520 11782 | 1.95
CT +R-CT+R-CT+R 51.3 18.67 2.62 48213 11231 | 1.87
ZT-ZT-ZT 108.4 48.25 1.85 41213 10895 | 1.74
ZT+R-ZT+R-ZT+R 78..6 2431 2.02 42411 9895 1.68
LSD (P=0.05) 18.4 8.81 0.35 - -
Weed management practices
Recommended
herbicides with 48.4 21.8 2.37 51621 11354 | 2.01
rotation
IWM 32.8 17.5 2.63 53412 12987 | 1.88
Partial weed check 123.4 39.5 1.80 34213 1542 0.74
LSD (P=0.05) 21.42 8.54 0.29 - - -

CSKHPKYV, Palampur

In wheat during 2021-22, the weeds
associated were Cynodon dactylon, Phalaris
minor, Vicia sp., Coronopus didymus, Anagallis
arvensis, Stellariasp., Avena ludoviciana, Trifolium
repens, Lolium temulentum, Lathyrus aphaca,
Tulipa sp., Euphorbia heterophylla, Poa annua,
Daucus carota and Galium aparine (Fig 1.2.2).
Weed management treatments significantly
affected the count of Vicia sp. (Fig 1.2.2).

Imposition of tillage systems such as CT-
CT and ZT-ZT had a significantly lower count
of Stellaria media as compared to CT-ZTR and
ZTR-ZTR. The count of white clover was
significantly affected due to tillage and weed

CT with partially weedy VS application of pendi methalin fb bispyribac at 30 DAS

control treatments and their interaction. The
build up of the perennial weed was mostly in
the ZT plots. Tulipa sp. was the new invasion
and was mostly found in the CT-CT treatment.
The density of Poa annua was significantly
lower in the CT-ZTR, ZT-ZTR, and ZTR-ZTR
treatments as compared to CT-CT and ZT-ZT
treatments. The total weed count followed a
similar trend. In the aerobic rice-wheat system,
conservation tillage (ZTR-ZTR) gave
comparable wheat grain equivalent yield, gross
and net returns, and B: C as conventional tillage
(CT-CT) (Table 1.2.15).

The treatment receiving RH-RH and IWM-
IWM remaining at par with each other resulted
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in a significantly lower count of Vicia sp. over
the HW-HW treatment combination. Weed dry Pou, 3%
weight was significantly lowest under RH-RH Euphorbia
followed by IWM-TWM. The highest weed dry | """
weight was recorded in the HW-HW sequence.
IWM in both crops resulted in over 13.2% Lathyrus, 2%
higher aerobic rice yield, 15.8% higher wheat Lotium. 0%

: o
Cynodon, 13%_ Daucus, 4% galn‘lm, 1%

N

Phalaris, 9%

White clover,

grain equivalent yield, and 12.2% higher 5% _Anagallis, 4%
systems net returns over H-H or HW-HW
treatments. Fig. 1.2.2. Relative weed density in wheat crop
Table 1.2.15: Effect of treatments on yield (kg/ha) during 2021-22
Weed control Tillage treatment
T1 T2 T3 T4 T5 Mean
Wheat
Wi 3300 3215 2963 3114 3636 3246
W2 2929 2424 2357 2997 3401 2822
W3 3131 2677 2828 3300 3283 3044
Mean 3120 2772 2716 3137 3440
LSD (P=0.05) M S M*S
412 NS NS
Rice
W1 3595 3432 2736 3191 3040 3199
W2 4630 3883 2938 2913 3746 3622
W3 3463 3570 2820 2534 3393 3156
Mean 3896 3628 2831 2879 3393
LSD (P=0.05) M S M*S
198 253 472
Wheat grain equivalent
Wi 6595 6361 5471 6039 6423 6178
W2 8058 6767 5699 7350 7908 7156
W3 6305 5949 5413 5623 6393 5937
Mean 6986 6359 5528 6337 6908
LSD (P=0.05) M S M*S
424 406 NS
Net returns (Rs/ha)
W1 153385 | 155102 | 132622 | 144009 | 142780 | 145580
W2 177919 | 147994 | 135832 | 167699 | 187520 | 163393
W3 117743 | 112621 | 102814 | 115050 | 131516 | 115949
Mean 149682 | 138572 | 123756 | 142253 | 153939
LSD (P=0.05) M S M*S
8815 16789 NS
B:C
W1 2.07 2.21 2.20 2.27 2.12 2.17
W2 2.13 1.89 1.99 2.35 2.45 2.16
W3 1.14 1.14 1.15 1.25 1.36 1.21
Mean 1.78 1.75 1.78 1.95 1.98
LSD (P=0.05) M S M*S
0.11 0.22 NS

M: main plot, S: Subplot; M*S: Interotion, and NS: significant
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WP 1.2.3 Weed management wunder
conservation tillage system in maize-based
cropping systems

Objectives:

¢  Tomonitor weed and pest dynamics, crop-
cum-energy productivity, resource use
efficiency, profitability under long-term

management practices
e Study on weed seed bank dynamics

e  Tostudy change in physico-chemical and
biological properties of soil

Cooperating centers:
CCSHAU, Hisar, PAU, Ludhiana, UAS,

conservation tillage and weed Bengaluru, RVSKVYV, Gwalior,
Treatment Maize Mustard Greengram
Mainplot Tillage
CT CT CT
CT+R CT+R CT+R
ZT ZT ZT
ZT+R ZT+R ZT+R
Subplot Weed management
Herbicide rotation Atrazine 1.0 kg/ha (2 DAS) [Pendimethalin 339 Pendimethalin +
fb topramezone 25.2 g/ha  |g/ha (2 DAS) fb imazethapyr 1.0
(20 DAS) pinoxaden 50 g/ha kg/ha (2 DAS)
(after first irrigation)
WM Atrazine 1.0 kg/ha (2 DAS) [Pendimethalin 339 Pendimethalin 678
fb topramezone 25.2 g/ha  |g/ha (2 DAS) fb hand g/ha (2 DAS) fb
(20 DAS) fb hand weeding  weeding (30 DAS) fb hand weeding (30
(40 DAS) fb weed seed WSH DAS)
harvest
Unweeded check Partially weedy (weeds Partially weedy (weeds | Partially weedy

removed after critical
period)

(weeds removed
after critical period)

removed after critical
period)

CCSHAU, Hisar

The density of Cyperus rotundus was
significantly influenced by tillage and residues,
while Echinochloa colona and Dactyloctenium
aegyptium did not differ significantly. Weed dry
weight and yield attributes did not influence
by tillage and residues. Yield was at par in

conventional and zero tillage with and without
residue. Application of atrazine (1000 g/ha,
EPoE) fb topramezone 25.2 g/ha (PoE)
significantly reduced the density and dry
weight of weeds, with taller plants and longer
cobs, and higher grain yield as compared to
weedy check (Table 1.2.16).
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Table 1.2.16: Effect of different treatments on yield parameters and yield of maize.

Treatment Dry matter | Plant height at No. of Cob length Yield
(g/m?) harvest (cm) cobs/plant (cm) (kg/ha)

Crop establishment methods

CT 12.7 (195.0) 170.8 1.2 12.5 1659

CT+R 12.7 (197.0) 175.1 1.1 12.9 1684

ZT 13.2 (209.0) 1741 1.2 13.0 1702

ZT+R 13.1 (202.0) 171.8 1.2 12.8 1670

SEm (+) 0.2 34 0.03 0.3 86.5

CD (p=0.05) NS NS NS NS NS

Weed management practice

Atrazine fb 8.6 (72.7) 196.1 1.2 14.2 2172

topramezone (1000

fb 25.2 g/ha) fb

HW

Atrazine fb 8.8(77.7) 194.5 1.2 14.0 2243

topramezone (1000

fb 25.2 g/ha)

Weedy Check 21.3 (456.7) 128.3 1.0 10.2 621

SEm (+) 0.16 3.0 0.03 0.3 75

CD (p=0.05) 0.5 8.9 NS 0.8 156

PAU, Ludhiana

In maize during 2022, Cyperus compressus,
Cyperus rotundus, Digitaria sanguinalis, Acrachne
racemose, Echinochloa colona were major weeds
at 30 days and Trianthema portulacastrum and
Commelina benghalensis were also recorded at
60 DAS. Tillage and residue treatments had
similar weed density and dry weight.

Among weed control, at 30 DAS,
topramezone at 25.2 g/ha significantly reduced
the density of D. sangninalis, A. racemose and
E. colona, however, it had no significant effect
on sedges. At 60 DAS, it had significantly low
density of grass weeds D. sanguinalis, A.
racemose and E. colona and C. rotundus than

unsprayed control. However, it was at par to
control with respect to C. benghalensis, T.
portulacastrum,and C. compressus; C. benghalensis
and T. protulacastrum emerged after herbicide
application. Topramezone significantly reduced
dry weight of grass and sedge weeds and did
not affect BLWs at 60 DAS. Application of
topramezone at 25.2 g/ha recorded similar
maize grain yield and yield attributes to its
IWM as topramezone provided effective control
of most of the weeds; both these treatments
had significantly higher maize grain yield and
yield attributes than control in which weeds
were removed after critical period. All tillage
and residue management treatments had
similar yield and yield attributes (Table 1.2.17).
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Table 1.2.17: Effect of tillage and weed management on weed density at 60 DAS in maize
and grain yield during Kharif 2022.

Grain

Weed density at 60 DAS (No./m?) yield

Treatments (t/ha)
D. saneuinalis Acrachne E. C. C. T.
- sang racemosa | colona | compressus rotundus benghalensis | portulacastrum

Crop establishment methods
CT 2.70 (8) 1.17 (1) 1.80 (3) 6.84 (51) 3.14 (12) 3.01 (12) 1.84 (3) 3.264
CT+R 2.48(7) 128(1) | 1.81(3) 6.95 (56) 1.76 (3) 2.17 (5) 1.21(0) 3.034
ZT 1.93 (4) 1.12 (0) i‘ﬁ 6.69 (49) 251 (7) 178 (4) 1.46 (1) 3.402
ZT+R 2.02 (4) 1.13 (0) 1.39 (1) 7.17 (61) 2.14 (6) 1.79 (3) 1.56 (2) 3.132
SEm+ 0.33 0.09 0.20 0.74 0.37 1.11 0.12 0.28
LSD (p=0.05) NS NS NS NS NS 0.32 NS
Weed management practices
Weedy
check 3.27 (11) 153(2) | 2.61(6) 8.85 (84) 3.66 (14) 2.39 (6) 1.75 (3) 2.762
Atrazine 1.0
kg/ha fb 1.66
fopranezone 2.58 (7) 1.00 (0) (2.25) 8.30 (79) 2.51(8) 3.17 (11) 1.82(3) 3.247
25.2 g/ha
WM 1.00 (0) 1.00 (0) 1.00 (0) 1.00 (0) 1.00 (0) 1.00 (0) 1.00 (0) 3.616
SEm=+ 0.23 0.07 0.22 0.83 0.38 0.71 0.17 0.20
LSD (p=0.05) 0.48 0.16 0.44 1.71 0.78 0.62 0.30 0.425
Interaction
LSD NS NS NS NS NS NS NS
(p=0.05)

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

UAS, Bengaluru

In maize during Kharif 2022, major weed
flora observed in the experimental plots were
sedges - Cyperus rotundus, grasses - Eleusine
indica, Bracharia repens and Digitaria marginata.
Whereas, among BLWs: Borreria hispida,
Ageratum conyzoides, Commelina benghalensis,
Acanthospermum  hispidium, Lonaidium
sufruiticesum, Oldenlandia corymbosa, Cleome
viscose and Celosia argentea were dominant.
Among tillage practices, CT + R recorded the
lowest weed density (20.78 no./m?) and weed
dry weight (4.85 g/m?) compared to other
tillage practices. Grain yield did not vary
significantly, however, CT + R recorded the
highest grain yield (4.49 t/ha) and was superior
compared to other tillage practices. The highest
gross returns and net returns were recorded

from the CT + R (Rs. 98.780/ ha and Rs 62.714/
ha, respectively).

At 30 DAS and 60 DAS, IWM of atrazine
1.0 kg/ha fb topramezone 25.2 g/ha (20 DAS)
fb HW (40 DAS) recorded significantly lower
w eed density (24.73 no./m 2 and 19.53 no/m?
respectively) and dry weight (4.98 g/m?and
6.65 g/m?, respectively) compared to other
treatments. Unweeded recorded the highest
weed density of 27.72 no./m?* at 30 DAS and
20.47 no./m?at 60 DAS. The treatment atrazine
1.0 kg/ha fb topramezone 25.2 g/ha (20 DAS)
recorded the lowest weed density during the
early stage of the crop. Imposition of IWM
recorded significantly the highest yield (3.32
t/ha) compared to partially weedy check (2.12
t/ha) and RH recorded a yield of 3.20 t/ha
which was on par with the best treatment. INM
recorded the highest B: C of 2.31 (Table 1.2.18).
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Table 1.2.18: Effect of tillage and weed management practices on weed density and dry weight,
yield, cost of cultivation (Rs/ha), gross return (Rs/ha), net returns (Rs/ha) and
B:C in maize during Kharif, 2022.

Total Total Grain | Weed Net
weed | weed dry . . CoC
Treatments densit weicht yield index (Rs/ha) returns B:C
y & (tha) | (%) (Rs/ha)
(no./m?) (g/m?)
423 2.85
T, (17.67) (7.73) 3.93 -- 36,066 | 50,394 2.40
5.02 2.85
T, (25.33) (7.87) 4.49 - 36,066 | 62,714 2.74
5.39 3.08
T, (28.67) (9.13) 4.04 - 37,116 | 51,764 2.39
5.42 3.42
T, (28.89) (11.37) 3.61 - 37,116 | 42,304 2.14
SEm+ 0.10 0.20 0.38
LSD NA NA NA NA
(P=0.05) 0.34 0.71 NS
4.07 2.48
W, (20.33) (7.36) 3.20 3.61 | 30438 | 39,962 2.31
3.93 2.32
W, (19.53) (6.65) 3.32 0.00 | 34,438 | 38,602 2.12
4.05 2.51
W, (20.47) (7.65) 3.12 6.02 | 31,342 | 37,298 2.19
SEm+ 0.13 0.28 0.22
LSD NA NA NA NA
(P=0.05) 0.36 0.10 0.65

RVSKVYV, Gwalior
In maize during Kharif 2022, the

experimental area comprised Setaria glauca,
Echinochloa colona, Acrachne racemosa, Brachiaria
reptans, Cynodon dactylon and Celosia argentea
as narrow leaved weeds, Commelina
benghalensis, Trianthema monogyna, Phyllanthus
niruri and Digera arvensis, as BLWs and Cyperus
rotundus as sedges. Among these, the density
of Cyperus rotundus was very high and BLWs
were less.

The ZT + R suppressed the narrow and
BLWs and did not affect sedges during the
entire period of experimentation. Growth and
yield attributes did not vary significantly
affected by different tillage practices, however,
ZT+R-ZT+R-ZT+R recorded better values.

ZT+R-ZT+R-ZT+R recorded with higher grain
and stover yield (3.01 and 6.91 t/ha,
respectively) followed by CT+R-CT+R-CT+R
(2.88 and 6.37 t/ha, respectively). The lowest
grain yield was recorded with ZT-ZT-ZT (1.87
and 6.12 t/ha, respectively). The maximum net
returns (Rs. 54276 /ha) with BC ratio (2.84) were
obtained with ZT+R-ZT+R-ZT+R followed by
CT-CT-CT (Table 1.2.21). However, the lowest
production and profitability were recorded in
ZT-7ZT-7T.

Among weed management practices,
IWM (atrazine 1.0 kg/ha fb topramezone 25.2
g/ha with one hand weeding) suppressed the
weed population and weed dry weight and
recorded 66% of WCE at 60 DAS, which was
20% higher as compared to the application of
RH (atrazine 1.0 kg/ha fb topramezone 25.2
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g/ha). IWM was recorded with more growth
and yield attributes followed by RH. IWM
recorded with better growth and yield

attributes resulted in higher grain and stover
yield (2.99 and 7.04 t/ha, respectively).

Table 1.2.19: Effect of different tillage and weed management practices on weeds, yields and
economics of maize crop at harvest stage.

. Weed Grain | Stover | Total cost of Net
Treatment Weed density dry ield ield cultivation | returns | BC ratio
(no./m?) weight y y
(t/ha) | (t/ha) (Rs/ha) (Rs/ha)
(g/m?)
Tillage and residue management
CT-CT-CT 20.55(427.44) 7.57 2.78 6.37 30762 46334 2.49
CT+R-CT+R-CT+R 19.88(401.33) 7.47 2.88 6.25 34211 44784 2.30
ZT-ZT-ZT 20.18(415.56) 7.69 1.87 6.12 26418 30052 2.14
ZT+R-ZT+R-ZT+R 20.11(417.33) 6.40 3.01 6.91 29233 54276 2.84
SEm (+) 39.98 0.63 0.05 0.10 85.1 954.8 0.032
CD at 5% 138.35 2.18 0.17 0.36 294.6 3304.2 0.111
Weed management practices
Atrazine 1.0 kg /ha fb
topramezone 2g5.2 g/ha 19.27(375.92) >-81 275 660 30117 46947 257
Atrazine 1.0 kg/ha fb
topramezone 25.2 g/ha 4.37 2.99 7.04 32635 50824 2.54
fb HW b WSH 18.41(344.83)
Partially weedy 22.87(525.50) 11.69 2.16 5.60 27717 33813 2.22
SEm (+) 26.83 0.48 0.06 0.08 48.58 1364.5 0.05
CD at 5% 80.45 1.44 0.19 0.25 145.65 4090.7 0.14

Weed management in pearlmillet/maize-
mustard-cowpea cropping system under
conservation agriculture

In mustard during Rabi 2021-22, the
experimental field comprised Phalaris minor,
Spergula arvensis, and Cynodon dactylon as
grasses and Chenopodium album, Chenopodium
murale, Anagallis arvensis, Convolvulus arvensis
and Medicago hispida as major BLWs. Cyperus
rotundus was the most dominating sedge
among all the weeds in four years. The
Chenopodium murale has been seen in 2020-21
and 2021-22 up to 30 DAS only and after that,
it was suppressed by the tillage and different
weed management practices whereas, the
Phalaris minor emerged after 60 DAS in 2020-
21 but 2021-22 it was appeared before 30 DAS
and stagnated up to harvest stage of the crop.

Among crop establishment methods,
ZT+R- ZT+R- ZT+R gave maximum seed yield
(2.36 t/ha) and it was at par with ZT-ZT+R~-

ZT and CT-CT-F as compared to other tillage
practices. Similarly, the BC ratio (4.46) was also
recorded as maximum in ZT+R- ZT+R- ZT+R
which was at par with CT-CT-F (3.91).
Therefore, conservation agriculture, especially
ZT+R- ZT+R- ZT+R followed by the application
of CT-CT-E, can contribute to decreasing the
narrow and BLWs and give higher productivity
and profitability of mustard in pearlmillet-
mustard- cowpea cropping system. Application
of preceding crop residues with zero tillage,
it prevents the germination, growth, and
development of weeds in the initial and
subsequent stages of weed growth. Similarly,
the application of plant residues can be more
environment friendly.

Based on four years” experimentation, it
was found the IWM (oxyfluorfen 0.23 kg/ha
PE with one HW at 35 DAS) obtained
maximum seed yield (2.22 t/ha) as well as
reduced the weed density and dry weight of
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weeds followed by RH (oxyfluorfen 0.23 kg/  (4.03) was maximum with the RH (Table
ha as PE) (2.07 t/ha). Although, the BC ratio  1.2.20).

Table 1.2.20: Tillage and weed management practices influence on weeds, yield and economics
in mustard under pearlmillet based cropping system (pooled 2018-19, 2019-20,

2020-21 and 2021-22)

Treatment Dry matter Grain yield (t/ha) Stoveryield [Netreturns BC ratio
production (g/m?) (t/ha) (Rs/ha)
2021-22 | Pooled [ 2021-22 [ Pooled | 2021-22 | Pooled| 2021-22 | Pooled | 2021-22] Pooled
Tillage and residue management
CT-CT-F 132.97 128.18 1.93 2.03 6.34 6.89 | 87552 70279 3.80 391
CT-ZT-ZT 130.99 125.49 1.88 1.78 6.65 6.04 | 85596 60642 3.78 3.59
ZT-ZT-ZT 124.92 119.74 141 145 6.46 5.94 | 57517 45351 2.88 298
ZT-ZT+R-ZT 133.94 128.10 253 2.06 7.37 6.64 | 121401 73425 453 3.85
ZT+R-ZT+R-ZT+R| 140.33 133.09 2.69 2.36 7.58 7.73 | 132288 87171 498 446
SEm (+_) 1.03 2.231 0.16 0.226 0.23 | 0.349 9825.9 10614.9 0.31 | 0.418
CD at 5% 3.36 6.499 0.54 0.659 0.77 | 1.016 32044.0 | 30917.1 1.02 | 1.219
Weed Management practice
Oxyflourfen 134.18 129.53 226 2.07 7.19 691 | 107078 | 73731 4.32 4.03
Oxyflourfen+1 135.48 129.31 234 222 7.34 725 | 110016 | 78469 423 4.00
HW
Weedy check 128.23 121.92 1.67 1.51 6.11 5.79 | 73517 49921 343 324
SEm (+_) 0.57 1.301 0.11 0.094 0.22 | 0.273 6311.9 4690.5 0.20 | 0.143
CD at 5% 2.25 3.675 0.42 0.265 0.87 |0.771
TXW NS Sig NS Sig Sig Sig

ZTR and oxyflourfen 0.23 kg/ha with one HW

WP 1.2.4. Weed management wunder
conservation tillage system on soybean-based
cropping system

Objectives:

° To monitor weed dynamics, crop
productivity resource use efficiency and

ZT in weedy check plot

herbicide residues under long-term tillage
and residue management practices.

To study C-sequestration, and changes in
physico-chemical and biological
properties of soil.

Cooperating centres: MPUAT, Udaipur,

CSKHPKYV, Palampur
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Treatment details:

Treatment Soybean Wheat Greengram/green
manure

Mani plot: Tillage and residue management

TRM1 CT CT CT

TRM2 CT+R CT+R CT+R

TRM3 ZT ZT ZT

TRM4 ZT+R ZT+R ZT+R

Sub plot: Weed management

harvest

W1 Diclosulam 28 g/ha (2 DAS) fb imazethapyr 100 g/ha (20 DAS)
W2 Pendimethalin+imazethapyr 1.0 kg/ha (2 DAS) fb hand weeding (30 DAS) fb weed seed

W3 Partially weedy (weeds removed after critical period)

MPUAT, Udaipur

In soybean during Kharif 2022, the
experimental plot was infested with Echinochloa
colona (11.36%), Eleusine indica (12.04%), Dinebra
retroflexa (36.94%), Digera arvensis (6.65%),
Commelina benghalensis (3.95%), Physalis minima
(5.86%), Trianthema portulacastrum (18.30%),
Cynadon dactylon (3.05%) and Amaranthus viridis
(1.84%). At 60 DAS, soybean (ZT)- wheat(ZT)-
greengram(ZT) resulted in lowest weed density
and dry weight and harvest. However, CT-CT-
CT resulted in the maximum no. of pods per
plant, pod weight per plant, and seed yield.

The highest net returns (Rs. 41822/ha) and B
C ratio (1.51) were realized with CT-CT-CT
among tillage and residue management.

Among weed management, IWM
[pendimethalin+imazethapyr 1.0 kg/ha (2
DAS) fb hand weeding (30 DAS) fb weed seed
harvest] resulted in the lowest weed density
and dry weight at 60 DAS and harvest. Yield
attributes and yield was recorded higher with
IWM. While IWM registered maximum net
returns (Rs. 49881/ha) and BC ratio (1.53)
(Table 1.2.21).

Table 1.2.21: Effect of tillage, residue and weed management on yield and yield attributes

of soybean 2022.

Treatment No. of pods Seed yield Haulm yield Net returns B:C
per plant (kg/ha) (kg/ha) (Rs/ha)

Tillage and residue management

TRM1 46.28 1331 1771 41822 1.51

TRM2 42.52 1297 1797 36322 1.09

TRM3 43.36 1249 1715 38218 1.32

TRM4 37.26 1117 1513 28481 0.90

S.Em.+ 1.99 44 61

LSD (P=0.05) NS NS NS

Weed management

W1 49.55 1508 2066 46637 1.54

W2 52.30 1574 2241 49881 1.53

W3 25.21 664 791 12114 0.55

SEm.+ 1.60 34 35

LSD (P=0.05) 4.79 101 106

Interaction LSD Sig NS NS
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CSKHPKYV, Palampur

In soybean during Kharif 2022, the
experimental field diverse weed flora
comprised of Ageratum sp., Digitaria sanguinalis,
Bidens pilosa, Cyperus sp., Galinsoga parviflora,
Commelina sp., Polygonum alatum, and
Echinochloa sp. were found growing in
association with soybean. CTR-CTR recorded
a significantly lower count of Polygonum alatum.
Tillage treatments could not influence soybean
seed yield.

In the CT-CT and CTR-CTR, IWM -IWM
treatment being at par with herbicide rotation
treatment (HR-HR) resulted in a significantly
lower count of Polygonum alatum than the
partially weed check treatment. While IWM -
IWM had, a higher count of the weed under
ZTR-ZTR treatment. HR-HR and IWM-IWM
resulted in higher yield, net returns, and BC
ratio of soybean over the partially weedy check.

Treatment:

The interaction between tillage and weed
management treatments was significant for the
seed yield of soybean.

WP 1.2.5 Weed management under
conservation tillage system on cotton based
cropping system.

Objectives:

. To monitor weed dynamics, crop
productivity, resource use efficiency and
herbicide residues under long term tillage
and residue management practices

e  To study C-sequestration and changes in
physico-chemical and biological
properties of soil

Weed management in cotton — maize — green
manure systems

Cooperating centres: AAU, Anand; TNAU,
Coimbatore; PJTSAU, Hyderabad,

A. Tillage and crop residue management (Main plot)

Treatment 1st Crop 2nd Crop
Kharif & Rabi (Cotton) Summer (Greengram)
T1 CT CT
T2 CT ZT
T3 7T ZT
T4 ZT ZT + R
T5 ZT + R ZT + R
B. Weed management practices (Sub plot)
Treatment 1st Crop (Cotton) 2nd Crop (Green gram)
W1 Pendimethalin 900 g/ha PE fb Imazethapyr 75 g/ha PoE fb HW
quizalofop ethyl 50 g/ha +pyrithiobac at 30 DAS
sodium 62.5 g/ha PoE (tank mix)fb
HW at 60 DAS
W2 Quizalofop ethyl 50 g/ha + pyrithiobac Imazethapyr 75 g/ha PoE fb HW
sodium 62.5 g/ha PoE (tank mix) fb HW at 40 DAS
at 40 and 60 DAS
W3 HW at 20, 40 and 60 DAS HW at 20 and 40 DAS
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AAU, Anand

Weed management in cotton-greengram
cropping system under conservation
agriculture

In cotton, at 90 DAS, among tillage, the
significantly lower density and dry weight of
dicot weed (2.97/m? and 1.69 g/m?
respectively) and total weed (5.96/m?and 2.70
g/m?, respectively) was observed under CT -
CT but it was at par with CT-ZT. Seed cotton
yield was comparable among tillage, but
numerically higher and lower seed cotton yield
(1.57 and 1.96 t/ha, respectively) was recorded
under CT-CT followed by CT-ZT+R and ZT+R-
ZT+R, respectively (Table 1.2.23). Seed cotton
equivalent yield was recorded significantly
higher (2.39 t/ha) under ZT+R-ZT+R but it
was at par with ZT-ZT+R which recorded 2.25
t/ha seed cotton equivalent yield. The
maximum benefit-cost ratio of 1.33 was
observed under ZT+R-ZT+R which was closely
followed by ZT-ZT+R which recorded B: C of
1.27.

Among weed management practices, the
density of monocot, dicot, and total weed was
unaffected while significantly the lowest dry
weight of monocot and total weed (7.50 and
9.61 g/m’, respectively) was observed under
hand weeding done at 20, 40, and 60 DAS.
Whereas, the dry weight of dicot weed was
noted significantly lower (5.26 g/m?) under
the application of quizalofop ethyl 50 g/ha +
pyrithiobac sodium 62.5 g/ha PoE (tank mix)
fb HW at 40 and 60 DAS but it was at par with
hand weeding done at 20, 40 and 60 DAS.
Weed management practices showed a non-
significant influence on stalk yield but
numerically higher stalk yield (3.13 t/ha) was
recorded wunder the application of
pendimethalin 900 g/ha PE fb quizalofop ethyl
50 g/ha + pyrithiobac sodium 62.5 g/ha PoE
(tank mix) fb HW at 60 DAS. Seed cotton
equivalent yield numerically higher value (2.19
t/ha) was noted under hand weeding done at
20,40, and 60 DAS which was closely followed
by application of pendimethalin 900 g/ha PE
fb quizalofop ethyl 50 g/ha + pyrithiobac

sodium 62.5 g/ha PoE (tank mix) fb HW at
60 DAS (2.12 t/ha). The maximum B: C of 1.28
was observed wunder application of
pendimethalin 900 g/ha PE fb quizalofop ethyl
50 g/ha + pyrithiobac sodium 62.5 g/ha PoE
(tank mix) fb HW at 60 DAS.

In greengram, the density and dry weight
of monocot, dicot, and total weed was
significantly influenced except dry weight of
dicot weed. Significantly the lowest density of
monocot, dicot, and total weed (6.62, 1.92 and
6.87/m?, respectively) was noted under CT-
CT. While the lowest dry weight of monocot
and total weed (2.26 and 2.60 g/m?
respectively) was also observed under CT-CT.
Plant stand recorded at 15 DAS (no./m?) and
plant height recorded at 30 and 60 DAS showed
non-significant. ZT+R-ZT+R recorded
significantly higher plant height of 15.7 and
41.5 cm at 30 and 60 DAS, respectively but it
was at par with ZT-ZT+R. The seed and haulm
yield of greengram was recorded significantly
higher (340 and 528 kg /ha, respectively) under
ZT-R-ZT+R but it was at par with ZT-ZT+R
(329 and 489 kg/ha, respectively).

Among weed management practices,
hand weeding carried out at 20 and 40 DAS
recorded significantly higher seed and haulm
yield (331 and 506 kg/ha, respectively) as
compared to the application of imazethapyr
75 g/ha PoE fb HW at 40 DAS. Complete control
of monocot, dicot, and total weed was observed
under application of imazethapyr 75 g/ha PoE
fb HW at 30 DAS hence, dry weight of monocot,
dicot, and total weed was not observed.

In cotton and greengram, the highest
improvement in soil microbial properties was
recorded in treatment receiving ZT+R it also
enhanced all microbial properties in
comparison to initial properties. Total bacterial,
fungal, diazotrophs, PSM population, and soil
dehydrogenase activity were significantly
influenced, while the total actinobacterial
population was not influenced significantly at
harvest. Moreover, there was not any adverse
effect recorded of different weed management
practices on the microbial properties of soil.
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TNAU, Coimbatore

Weed management in cotton — baby corn-
based cropping system under conservation
agriculture

In baby corn during Rabi 2021-22, the weed
flora of the experimental field consisted of
thirteen species of BLWs, six species of grasses,
and a sedge weed. The predominant BLWs
were Amaranthus viridis, Cleome wviscose,
Trianthema Portulacastrum, and Parthenium
hysterophorus. Among the grass, Cynodon
dactylon, Setaria verticiliata, Dactyloctenium
aegyptium and Chloris barbatawere the dominant
ones. Cyperus rotundus was the only sedge
present in the experimental field.

Among tillage methods, significantly
lower total weed density and dry weight (7.4/
m’and 2.2 g/m?) were recorded in the CT-ZT-
ZT system at 30 DAS. At 45 DAS, a higher
WCE of 80.5% was recorded in CT- ZT- ZT
system. Significantly higher plant height and
dry matter production with a higher grain yield
of 5049 kg/ha was recorded with CT-CT-ZT.

Among weed management practices,

application of topramezone 12.5 g/ha (EPoE)
fb brush cutter at 20-35 DAS (W,) recorded
lower weed density and dry weight (13.1 / m?
and 4.7 g / m?) with higher WCE (82.3%) in
baby corn and it was followed by EPoE
topramezone 12.5 g/ha fb EPoE 2,4 D at 20-
35 DAS. Application of topramezone 12.5 g/
ha fb brush cutter at 20-35 DAS significantly
recorded a higher yield 7440 kg/ha, whereas
a significantly lower grain yield was recorded
with unweeded check (Table 1.2.23).

In cotton, among tillage methods,
significantly lower total weed density and dry
weight (3.88/m?and 2.71g/m?) were recorded
in the CT-ZT-ZT system at 30 DAS.

In cotton, among weed management
practices, application of pendimethalin (CS)
680 g/ha (PE) fb directed spray of paraquat
0.6 kg/ha recorded lower weed density and
dry weight (3.78/ m?and 3.27 g/m?). At 60
DAS, a higher WCE of 82.1% was recorded in
the CT-ZT-ZT system. Similarly, pendimethalin
(CS) 680 g/ha (PE) fb directed spray of paraquat
0.6 kg/ha recorded higher WCE (85.9%) in
cotton.

Table 1.2.22: Effect of tillage and weed management practices in cotton-based cropping system

at Coimbatore centre.

Treatment Babycorn Green manure Cotton
Plgnt DMP Cob biomass yield | Total Weed Total Weed WCE
height (kg/ha) yield (t/ha) density dry weight %)
(cm) & (kg/ha) (No./m?) (g/m?)
Tillage & residue management
166.2 6496 5049 5.88 5.33
T1(CT-CT-ZT) 14.6 (28.6) (23.3) 60.8
144.1 6115 4230 4.75 3.26
T2(CT-ZT-ZT) 158 @22.1) 87) 82.1
T3(ZT+(R)- 147.8 5946 4003 5.12 3.80 791
ZT+(R)- ZT+(R)) 13.6 (25.9) (12.2) )
SEd 3.9 187 169 0.70 0.07 0.03
CD(P=0.05) 12.3 315 281 NS 0.21 0.09
Weed management practices
wi- 4.20 2.94
Recommended (1'74) (8 5) 85.9
herbicides 169.6 6505 5206 15.1 ) )
W2- Herbicide + 4.79 3.17 81.0
BC 178.6 7248 7440 17.6 (23.5) (9.5 )
W3- Herbicide 5.13 3.56 78.8
Rotation 170.9 6194 6305 18.8 (26.2) (12.5) )
11.11 6.04
wi- (UWC) 82.0 4799 3150 16.4 (124) (40.1)
SEd 4.2 195 196 0.73 0.09 0.04
CD(P=0.05) 12.2 357 401 NS 0.19 0.09
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Baby corn: W1: Recommended herbicides
(pendimethalin 1.0 kg/ha); W2: PE atrazine
1.0 kg/ha fb BC on 45 DAS; W3: EPOE
topramezone 12.5 g/ha fb 2,4 D 500 g/ha at
20-25 DAS; W4: unweeded check

Green manuring: W1-W4: hand weeding
at 20-25 DAS

Cotton W1: Recommended herbicides (PE
pendimethalin (CS) 680 g/ha fb directed spray
of paraquat 0.6 kg/ha; W2: PE pendimethalin
(CS) 680 g/ha fb BC on 60 DAS; W3:PE diuron
750 g/ha fb EPOE pyrithiobac sodium 75g/ha
at 20-25 DAS; W4: Unweeded check

PJTSAU, Hyderabad

Weed management in cotton — maize — green
manure under conservation agriculture
systems

In maize 2021-22, the total weed density
recorded at 30 and 60 DAS reveals that there
was no significant difference among tillage
methods because in ZT plots Cynodon dactylon
and Cyperus rotundus dominated while in CT
plots, BLWs like Alternanthera sessilis and
Parthenium hysterophorus occupied in large
numbers. The weed dry weight was
significantly lower in CT plots compared to
ZT and ZT + R plots both at 30 and 60 DAS.
Both ZT and ZT+ R were statistically similar
to each other at both observations. The highest
grain yield of maize was obtained in ZT+R
compared to ZT and CT plots (Table 1.2.23).

In turn, ZT was superior to CT. The yield
enhancement in ZT+R was 10.1 and 20.0% over
ZT and CT, respectively while it was 9.0% in
ZT over CT plots. The stover yield in ZT+R
and ZT were statistically similar and superior
to CT plots.

Among the weed management practices,
at 30 DAS weed density was lower in chemical
treatments compared to IWM, and the reverse
trend was observed at 60 DAS. Both chemical
treatments were compared with others.
Chemical weed control and herbicide rotation
recorded equal weed dry weight at 30 DAS.
EPoE application of atrazine + tembotrione had
significantly higher weed dry weight. But at
60 DAS, significantly lower weed dry weight
was recorded with IWM compared to RH and
HR. The interaction effect indicates that the
weed control was poor with halosulfuron
methyl in ZT and ZT+R plots which were
dominated by Cynodon dactylon. Higher grain
yield was obtained in chemical weed control
followed by IWM both of which were superior
to herbicide rotation and HW at 50 DAS. The
cost of cultivation was higher with CT
compared to ZT and ZT+R plots due to
enhanced yields. The gross returns, net returns,
and B-C ratio were superior in ZT and ZT+R
plots compared to CT. The highest B-C ratio
was obtained in ZT+R with chemical weed
control (2.98) followed by ZT+R with IWM
(2.65).
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Table 1.2.23: Weed density, dry weight, yield and economics as influenced by tillage and
weed management in maize under conservation agriculture (Rabi, 2020-21).

Treatment Weed Weed Weed dry | Weed dry Grain Stover Net B:C
density at | density at | weight at | weight at yield yield Returns

30 DAS 60 DAS 30 DAS 60 DAS (kg/ha) (kg/ha) (Rs./ha)

(no./m2) (no./m?) (g/m2) (g/m2)
Tillage and residue management
T1 :(CT-CT) 8.80 5.03 5.97 6.67 7370 9237 77635 2.30
T2 «(CT-ZT- 8.65 5.28 7.73 7.89 6947 9310 72383 2.27
7T)
T3.(ZT+R- 9.02 5.06 7.00 7.91 7244 9056 77860 2.37
ZT+R-
ZT+R)
CD at 5% NS NS 0.14 1.04 NS NS NS NS
Weed management practices
Wi- 8.44 5.77 6.53 9.14 8420 9702 98646 271
Chemical
Manageme
nt
Wy- 8.09 6.35 6.91 9.25 7913 10090 89295 2.54
Herbicide
rotation
Wi-IWM 8.43 5.31 6.41 7.62 7013 9808 71022 2.19
W;- HW at 10.33 3.06 7.74 3.96 5402 7204 44875 1.81
50 DAS
(control)
CD at 5% 0.58 0.83 0.42 0.67 684.5 591.0 12777 0.22

In cotton, light yellowing of margins of
cotyledon leaves was observed due to diuron
application, which later on disappeared. No
phytotoxic symptoms were observed on true
leaves. Among crop establishment methods,
the highest weed density and dry weight were
recorded in ZT+R compared to CT plots. The
seed cotton yield was the highest in ZT+R -
ZT+R-ZT+R which was 5.3% superior to CT-
ZT-ZT and 11.9% more than CT-CT. The CEY
in CT-ZT-ZT was also superior by 6.2% over
CT-CT.

Among the weed management methods,
the lowest weed density and dry weight were
observed in IWM. The IWM treatment was
ineffective as the weeds rejuvenated, especially
grassy weeds, immediately after brush cutting.

But in IWM, early boll bursting was noticed.
Chemical weed control (diuron fb
pyrthiobac+quizalofop ethyl fb paraquat)
recorded the highest seed cotton yield which
was at par with herbicide rotation
(pendimethalin fb pyrthiobac+ quizalofop ethyl
fb paraquat) and superior to IWM (Table
1.2.24). The highest CEY was obtained in
chemical weed control (W,) which was superior
to the other methods. IWM (W,) was the next
best method. Similarly, the highest gross
returns, net returns, and B-C ratio were
registered with ZT+R- ZT+R- ZT+R + chemical
weed control (264725, 150779 Rs/ha, and 2.32,
respectively). It was followed by CT-ZT-ZT +
chemical weed control with 236347, 122401 Rs/
ha, and 2.07, respectively.
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Table 1.2.24: Weed density, dry weight and yield as influenced by tillage and weed management
in cotton under conservation agriculture (Kharif 2022).

Treatment Weed density at Weed density at Weed dry weight | Weed dry weight at | Kapas yield
30 DAS (no./m?) 60 DAS (no./m?) at 30 DAS (g/m?) 60 DAS (g/m?) (kg/ha)

Tillage and residue management

T1- CT(cotton) - CT 6.92 (49.51) 5.76 (34.58) 5.92 (36.58) 6.80 (45.41) 1495

(maize)

T>- CT(cotton) - ZT 7.36 (55.56) 5.87 (31.83) 5.68 (33.08) 6.83 (45.84) 1540

(maize)

-ZT (GM)

T3- ZT+R(cotton) - 8.02 (67.05) 6.25 (38.08) 7.24 (55.57) 9.23 (87.05) 1528

ZT+R(maize)

- ZT+R(GM)

CD at 5% 0.69 0.17 0.51 0.33 10.2

Weed management practices

Wi - Chemical 6.72 (44.59) 6.81 (44.44) 5.10 (25.67) 7.66 (60.54) 1775

weed control

W, - Herbicide 5.79 (33.07) 5.97 (34.89) 4.46 (19.01) 7.72 (59.72) 1726

rotation

W;- IWM 7.27 (52.77) 7.17 (46.22) 7.14 (51.58) 8.57 (75.70) 1326

W;- Control 9.96 (99.08) 3.90 (13.78) 8.42 (70.71) 6.53 (41.76) 1256

CD at 5% 0.46 0.27 0.44 0.31 41.8

Effect of tillage treatments and weed management options on cotton growth
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WM-1.3 Weed management strategies in
organic agriculture/natural farming

WP-1.3.1 Weed management in organically
grown direct-seeded finger millet — pulse
cropping system

Cooperating centres: UAS, Bengaluru, OUAT,
Bhubaneswar, ICAR-DWR Jabalpur

UAS, Bengaluru

Major weeds observed in the experimental
plots were sedges, grasses and broad-leaved
weeds. Among sedges dominant weed species
was Cyperus rotundus. Among grasses
Echinochloa colona, Digitaria marginata and
Cynodon dactylon, whereas among the broad-
leaved weeds Borreria hispida, Acanthospermum
hispidium, Commelina benghalensis, Cleome viscosa,
Sida acuta, Alternanthera sessilis, Oldenlandia
corymbosa and Lonaidium sufruiticesum were
dominant.

Among the different category of weeds,
sedges dominated the weed density followed
by broad-leaved weeds and grasses but with
respect to weed dry weight broad-leaved weeds
recorded the highest dry weight followed by
sedges and grasses. All treatments recorded
the lowest density and dry weight of weeds
compared to weedy check at both the interval
(30 DAS and 60 DAS).

Among the non-chemical methods of
weed control, two hand weeding at 20 and 40
DAS recorded the highest WCE of 40% and
30.7% at 30 DAS and 60 DAS, respectively
followed by crop residue mulch @ 6 t/ha fb
1 HW 20 DAS (39.23%) and stale seedbed fb
1 HW 20 DAS (37.30%) at 30 DAS and even
at latter stage of the crop.

Two hand weeding at 20 DAS and 40 DAS
recorded significantly higher grain yield (1.40
t/ha) compared to all other treatments. Crop
residue mulch @ 6 t/hafb 1 HW 20 DAS (1.29t/
ha) and stale seedbed fb 1 HW 20 DAS (1.19
t/ha) were on par with above treatment. The
highest grain yield might be due to better
control of weeds at tillering stage which is the
critical stage of crop weed competition.

Un-weeded control treatment recorded the
lowest grain yield of 0.53 t/ha due to severe
weed infestation. The sesbania in situ
incorporation at 30 DAS treatment also
recorded the lowest grain yield due to early
competition between the crop and sesbania
during the critical crop growth period. Same
trend of grain yield was observed in the straw
yield.

The BC ratio was higher in reduced
spacing (20 cm) fb 1 HW 20 DAS (2.09) and
crop residue mulch @ 6 t/ha fb 1 HW 20 DAS
(2.05). However un-weeded treatment recorded
the lowest BC ratio of 0.97 due to severe weed
infestation.

Among the non-chemical methods of
weed control in finger millet, two hand
weeding at 20 DAS and 40 DAS was superior
compared to other treatments. Crop residue
mulch @6 t/ha fb 1 HW 20 DAS, Stale seedbed
fb 1 HW 20 DAS (Rs 37,905/ha) and reduced
spacing (20 cm) fb 1 HW 20 DAS could be the
alternative method for non-chemical weed
management in finger millet.

OUAT, Bhubaneswar

The predominant weed flora observed in
the experimental site were Echinochloa crusgalli,
Dactyloctenium aegyptium and Eleusine indica
among grasses, Cyperus rotundus and Cyperus
iria among sedges, Commelina benghalensis,
Ageratum conyzoides, Oldenlandia corymbosa
among broad-leaved weeds. The practice of
stale seed bed (3 light tillage operations after
weed emergence) fb one hand weeding (20
DAS) recorded the highest finger millet yield
of (2.2 t/ha) over other treatment combinations.

ICAR-DWR, Jabalpur

The field experiment on weed
management in direct-sown organic finger
millet crop (var. GPU 45) was conducted during
Kharif 2022. Eight treatments were evaluated
in RBD replicated thrice. 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.
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Higher WCE was recorded under two HW
(20 & 40 DAS) (95.8%), mechanical weeding
20 DAS fb 1 HW 40 DAS (95.6%) and reduced
spacing (20 cm) fb 1THW 20 DAS (83.4%).

The highest grain yield of 2.15 t/ha was
obtained under reduced spacing (20 cm) fb
1HW 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. Yield reduction under
unweeded check was 66.9%.

Higher B:C was obtained under reduced
spacing fb 1 HW (3.26), mechanical weeding
20 DAS fb 1 HW 40 DAS (3.09) and Stale
seedbed fb 1 HW 20 DAS (2.99).

UAS, Bengaluru

Weed management in organically grown
Kharif- Kodo millet- Rabi- Blackgram

Blackgram (2021- 22)

Among broad- leaved weeds Borreria
hispida, Ageratum conyzoides, Commelina
benghalensis, Cleome viscosa, Amaranthus viridis
and Alternanthera sessilis were the major one.
Eleusine indica, Echinochloa colona, Digitaria
marginata and Cynodon dactylon were the
dominant grass species and the Cyperus
rotundus was the only sedge present in the
experimental field. At both the stages (30 DAS
and 60 DAS) sedges dominated the weed
density followed by BLW and grasses.

Hand weeding at 20 and 40 DAS is the
best non-chemical method of weed control
which produces significantly the highest yield.
The labor availability is a problem besides high
cost involved in hand weeding resulted in
lower BC ratio and net returns. Stale seed bed
technique + intercultivation at 25 DAS & 45
DAS and inter-cultivation at 25 DAS + 1 Hand
weeding at 45 DAS could be the alternative
for weed management through non-chemical
method in blackgram cultivation.

Kodo millet (2020 & 2021)

Major weed flora observed in the

experimental plots was Sedges- Cyperus
rotundus; Grasses- Cynodon dactylon, Digitaria
marginata, Echinochloa colona, Dactyloctenium
aegyptium, Eleucine indica. In Broad leaf weeds
Borreria hispida, Commelina benghalensis,
Phyllanthus niruri, Alternanthera sessili,
Spilanthus acmella, Oldenlandia corymbosa,
Ageratum conyzoides, Amaranthus viridis, Cleome
viscosa and Portulaca oleracea.

Among the weed control treatments hand
weeding at 20 DAS and 40 DAS recorded the
lower weed dry weight at all stages of
observation (30 DAS, 60 DAS and at 90 DAS).
The best treatment (hand weeding) was
comparable with straw mulching 5t/ha at 10-
15 DAS and stale seed bed technique +
intercultivation at 25 DAS & 45 DAS at 30 DAS
and 60 DAS, respectively.

Hand weeding at 20 & 40 DAS recorded
significantly higher seed yield (1.48 t/ha)
compared to all other treatments. stale seed
bed technique + intercultivation at 25 DAS &
45 DAS (1.24 t/ha) was on par with
Intercultivation at 25 DAS + one hand weeding
at 45 DAS (1.20 t/ha) and two mechanical
weeding (Cycle weeder) at 20 and 40 DAS (1.20
t/ha) and Kodo millet + Fodder cowpea as
intercrop with in-situ incorporation on 35 DAS
+ 1 intercultivation at 40 DAS (1.19 t/ha).
Unweeded control resulted in the lowest grain
yield (0.57 t/ha) due to severe weed infestation.

The benefit cost ratio was higher in hand
weeding twice at 20 and 40 DAS (2.3) and stale
seedbed technique + intercultivation at 25 DAS
& 45 DAS (2.35) which is almost comparable
with intercultivation at 25 DAS + 1 hand
weeding at 45 DAS (2.20).

Blackgram (2020-21)

Major weed species observed in the
experimental plots were Cyperus rotundus
(among sedges). Eleusine indica, Digitaria
marginata, Echinochloa crusgalli, Cynodon dactylon
(among grasses). Whereas among broad leaf
weeds - Borreria hispida, Ageratum conyzoides,
Alternanthera sessilis, Commelina benghalensis,
Cleome viscosa and Amaranthus viridis. At 30
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DAS and 60 DAS, the density of sedges showed
the dominance over the grasses and sedges.

Among weed control treatments, hand
weeding at 20 and 40 DAS recorded
significantly lower weed dry weight (g/mt?)
at all stages of observation (30 DAS and 60
DAS). The best treatment (hand weeding) was
on par with stale seed bed technique +
intercultivation at 25 DAS & 45 DAS followed
by intercultivation at 25 DAS + 1 hand weeding
at 45 DAS.

Hand weeding at 20 and 40 DAS is the
best non-chemical method of weed control
which produces significantly the highest yield.
The labor availability is a problem besides high
cost involved in hand weeding resulted in
lower BC ratio and net returns. Stale seed bed
technique + intercultivation at 25 DAS & 45
DAS and inter-cultivation at 25 DAS + 1 Hand
weeding at 45 DAS could be the alternative
for weed management through non-chemical
method in Kodo millet - blackgram cropping
system.

WP 1.3.2: Weed management in organically
grown fennel-sweet corn cropping system

AAU, Anand

The sequence of crops was modified, the
trial is in progress.

WP 1.3.3. Weed management in organically
grown maize-wheat cropping system

CSKHPKYV, Palampur
Maize (Kharif 2020)

Weed flora in maize was diverse i.e.,
Ageratum (32%), Cyperus (26%), Echinochloa
(10%), Panicum dichotomiflorum (6%), Polygonum
alatum (6%) and Digitaria sanguinalis (5%) were
the major weeds found growing in association
with maize crop. Weed control treatments
brought about significant variation in the count
of Galinsoga parviflora, Coronopus didymus,
Polygonum alatum and Digitaria sanguinalis. The
combined count of broad-leaved weeds and
total weed count and dry weight were also
significant owing to weed control treatments.

The minimum count was recorded in the crop
rotation treatment and minimum dry weight
was recorded in the SSB+mulch treatment.

Weed control treatments gave significant
variation in the maize cob equivalent yield.
Intensive cropping, crop rotation, intercropping
and RSSB+mulch resulted in significantly
higher maize equivalent yield over the
mechanical check. Highest net returns were
accrued in the intensive cropping treatment
followed by intercropping because of more
crops raised in these treatments. Highest B:C
was in the intensive cropping followed by crop
rotation and intercropping treatments.

Pea (Rabi 2021-22)

In the organically managed maize — peas
cropping system greater weed diversity was
found in the rabi season. Tulipa asiatica (29%),
Sperqula arvensis (15%), Stellaria media (17%),
Phalaris and Ranunculus 7% each, Euphorbia (6%)
and Coronopus and Poa 5% each were the major
weeds. Weed control treatments brought about
significant variation in the count of Tulipa
asiatica, Spergula arvensis, and Stellaria
media.Crop rotation treatment effectively
reduced the total weed count and total weed
dry weight.

Intensive cropping and intercropping
treatments resulted in 70 and 40% higher maize
cob equivalent yield over the mechanical check,
respectively. The rest of the treatments except
mulch only and rotation were comparable to
the mechanical check. Intensive cropping
followed by intercropping resulted in highest
net returns over the other cultural weed
management treatments. Highest B:C of 2.94
was found in case of intercropping treatment
followed by intensive cropping.

WP 1.3.4: (i) Weed management in organically
grown rice based cropping system (Rice —
vegetable pea — sweet corn) (Collaboration
with Network project on organic farming)

GBPUAT, Pantnagar
Vegetable Pea (Rabi 2021-22)
Density of grasses & sedges at 30 DAS
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were significantly influenced by both the
establishment methods and weed management
practices adopted in rice. However, density of
BLWs remained non- significant to the
establishment methods. Among different
establishment systems, stale seed bed-direct
seeded rice + Sesbania and Sesbania (GM)-
transplanted rice recorded lowest weed density
of grasses and sedges, respectively. Mechanical
weeding with one pass of conoweeder fb one
HW and mechanical weeding with two pass
of conoweeder recorded the lowest density of
grasses, broad leaf and sedges among different
weed management practices.

Stale seed bed-direct seeded rice +
Sesbania with mechanical weeding one pass
of conoweeder fb one HW resulted in lowest
density of grassy weeds which was statistically
at par with combination of mechanical weeding
one pass of conoweeder fb one HW with direct
seeded rice (without stale seed bed and
transplanted rice and stale seed bed-direct
seeded rice + Sesbania with mechanical
weeding with two pass of conoweeder
(Fig 1.3.1).

Among different establishment methods,
the highest net return (Rs. 122492 /ha) and
benefit cost ratio (2.6) was recorded with stale
seed bed-direct seeded rice + Sesbania (M1).
However, within non-chemical weed
management practices, mechanical weeding (25
DAS/DAT) by hoe fb one hand weeding (45
DAS/DAT) (S3) recorded the highest net return
(Rs.1,19,046/ha); while all the treatment
showed similar benefit cost ratio (2.6).

180
160
1

%lllLlll

Total weed density (No. /M2)

Stale seed bed-DSR +
Sesbania
DSR (Without Stale
seed bed)
Sesbania (GM)-TPR
(25 & 45 DAS/DAT)
MW (one pass of CW)
fb one HW(25 & 45
DAS/DAT)
MW(by hoe) fb one
HW(25 & 45 DAS/DAT)

MW (Two pass of CW)

Fig. 1.3.1 : Effect of establishment methods and weed
management on total weeds density on grassy, broad
leaf and sedges at 30 DAS in vegetable pea under rice-
vegetable pea-sweet corn cropping system.

Sweet corn (spring 2022)

The total weed density and dry matter
accumulation of weeds were significantly
influenced by different establishment methods
at 30 DAS. stale seed bed-direct seeded rice
+ Sesbania (M1) recorded the lowest total weed
density and dry matter accumulation among
the establishment methods. Sesbania (GM)-
transplanted rice (M3) were found at par with
stale seed bed-direct seeded rice + Sesbania (M1)
with respect to their total weed dry weight.
However, none of the weed management
practices adopted in rice had significant effect
on the total weed density and weed dry matter
accumulation at 30 DAS (Fig 1.3.2).

None of the weed management practices
adopted in rice, had significant effect on yield
and yield attributes of sweet corn. However,
numerically, the mechanical weeding with two
pass of cono weeder fb two hand weeding (S1)
was recorded with highest final plant
population (59800/ha) and individual cob
weight (329.5 g). The highest number of cobs
(44000/ha) and cob yield (14.6 t/ha) were
recorded with mechanical weeding one pass
of conoweeder fb one HW (S2).

Cost of cultivation across the treatments
remained same for the sweet corn as treatments
were applied to the preceding rice crop. Among
different establishment methods, the highest
and net return of (Rs. 2,70,000/ha) and benefit
cost ratio of (9.7) were recorded with stale seed
bed-DSR + Sesbania (M1). However, within
non-chemical weed management practices,
mechanical weeding with one pass of cono
weeder (25 DAS) fb one hand weeding
(45DAS) (S1) recorded the highest net
return of Rs.2,59,833/ha and benefit cost ratio
of 9.1.
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one HW(25 & 45 DAS/DAT)

DSR (Without Stale seed
bed)

MW (Two pass of CW) (25
MW(by hoe) b one HW(25

Fig 1.3.2 : Effect of establishment methods and weed
management on total weeds density and dry weight
at 30 DAS in spring maize under rice-vegetable pea-

sweet corn cropping system.

Rice (Kharif 2022)

At 30 DAS/DAT, under different
establishment methods, Sesbania (GM) fb
transplanted rice recorded the lowest weed
density and dry matter accumulation of grasses
and sedges, which were at par with
transplanted rice, only for density and dry
weight of sedges, whereas, transplanted rice
at par with Sesbania (GM) fb transplanted rice
recorded the lowest density and dry weight
of BLWs.

Among weed management practices,
significantly lowest total weed density and dry
matter accumulation of all types of weeds were
recorded under mechanical weeding (one pass
of conoweeder fb one HW) at 30 and 60 DAS/
DAT, which were at par with Mechanical
weeding (Two pass of conoweeder) only for
total weed dry weight of BLWs at 30 DAS/
DAT and with Mechanical weeding (By hoe)
and one hand weeding (25 and 45 DAS/DAT)
for density and dry weight of all the weeds
except total weed dry weight of grasses at 60
DAS/DAT.

At 60 DAS/DAT, direct-seeded rice
(without stale seed bed) recorded lowest total
weed density of grassy, whereas, transplanted
rice and Sesbania (GM) fb Transplanted rice
recorded the lowest value of broad-leaved
weeds and sedges, respectively. Among the
establishment system, lowest weed dry matter
accumulation of all the weeds were observed
in Sesbania (GM) fb transplanted rice which
was at par with transplanted rice for both the

grasses and sedges. Among weed management
practices, significantly lowest total weed
density and dry matter accumulation of all the
weeds were observed under mechanical
weeding (one pass of conoweeder fb one HW)
which were at par with mechanical weeding
(by hoe) and one hand weeding (25 and 45
DAS/DAT) for both the grasses and BLWs.
(Fig 1.3.3 ).

Under organic mode, grain and straw
yield were observed singnificant with respect
to establishment system and non-chemical
weed management practices. Highest grain and
straw yield of rice (3.4 and 6.0 t/ha),
respectively, was achieved under Sesbania
(GM) fb transplanted rice which were at par
with transplanted rice. Under non- chemical
weed management practices, highest grain and
straw yield (3.5 and 6.1 t/ha) was recorded
under mechanical weeding (one pass of
conoweeder fb one HW) which was fb
mechanical weeding (by hoe) and one hand
weeding (25 and 45 DAS/DAT).

Among different establishment methods,
the highest net return (Rs. 39044/ha) was
recorded under Sesbania (GM)-TPR while
benefit cost ratio (1.8) was recorded under stale
seed bed-direct seeded rice + Sesbania. Within
non- chemical weed management practices,
mechanical weeding (one pass of conoweeder
fb one HW) practice recorded the highest net
return (Rs. 43925/ha) and highest benefit cost
ratio (1.8).

s Total woed density —— Total dy wt.
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o tnapch
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e

Dry

MW (Two pass of CW) (25 &
45DASIDAT)
HW(25 & 45 DASIDAT)

Stale seed bed-DSR + Ses.

DSR (Without Stale seed
bed)

MW (one pass of CW) fb one

MW(by hoe) fb one HW(25 &
45DAS/DAT)

Fig. 1.3.3 : Effect of establishment methods and weed
management on total weeds density & dry weight at
60 DAS in rice under rice-vegetable pea-sweet corn

cropping system.
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ii. Comparison of weed management in
rice-vegetable pea- sweet corn cropping
system under natural farming, organic
farming and chemical farming.

Kharif 2022

A new experiment entitled "comparison
of weed management in rice-vegetable pea-
sweet corn cropping system under natural
farming, organic farming and chemical
farming" was started from Kharif 2022 with the
transplanted rice crop variety "PUSA- 1509”.
Before starting of rice cultivation, Sesbania was
sown on June 02, 2022. The Sesbania crop was
incorporated in the main field on July 8, 2022.
The rice nursery was sown on June 15, 2022
and the seedlings were transplanted on July
10, 2022. The crop was harvested on October
28, 2022.

In a natural farming method, all crops
receive beejamrit seed treatment, and kunap
jal is employed to control nutrient levels. To
control weeds water stagnation up to 15DAT
fb weed uprooting at 45 DAT and the uprooted
weeds were used as mulch in this system.

In an organic farming system, a uniform
dose of Sesbania 25 kg/ha, FYM 10 t/ha (basal)
fb vermi-compost 5 t/ha (top dressing after
mechanical weeding with one pass of
conoweeder at 25 DAT) will be applied to the
crop. Weed control was carried out using a
single pass of a cono weeder at 25DAT (August
02, 2022) and one-handed weeding at 45DAT
(August 23, 2022). Sesbania green manuring is
used both in natural and organic farming.

In chemical farming system of rice, post—
emergence herbicide (penoxsulam + cyhalofop
-butyl 135g/ha) was sprayed on July 22, 2022
by using knapsack sprayer fitted with flat fan
boom nozzle with 500 litres volume of water/
ha.

Among all the type, natural, organic and
chemical farming system, observation on
weeds were recorded at 60 DAT. The
experimental field was mainly infeasted with
E. colona, E. crus-galli, D. aegyptium, C. auxillaris
and I. rugosum among the grassy weed, C.

auxilaris, E. alba and A. baccifera, among the
BLWs and C. diffromis, F. milliacea, C. iria and
C. rotundus, among the sedges.

The population of grassy weeds like E.
crus-galli, P. maximum and D. aegyptium were
recorded significantly lower among chemical
and organic farming in comparison to natural
farming while the population of E. colona, D.
sanguinalis and 1. rugosum were not affected
significantly in all the above mentioned
farming system.

Among broad leaved weeds, density of
E. alba was significantly lowest in chemical
farming while A. baccifera population was
significantly lower in natural and was not
affected significantly due to different type of
farming i.e. natural, organic and chemical.

The population of all the Cyperus spp. and
F. milliaceae was significantly affected due to
all types of farming. The population of C.
difformis and C. iria was significantly lowest
in chemical system while the population of C.
rotundus and F. milliaceae was significantly
lower in chemical and organic type farming
in comparison to natural farming.

Total density of grassy weeds and sedges
were significantly lowest in chemical farming
while grassy weed density was also statistically
at par with organic farming while broad leaf
weeds was not significantly affected. Total
weed dry wt. (g/m?) was also significantly
lowest in chemical farming system.

Yield and yield attributes as no. of
panicles/m?, grains/panicle and 1000 grain
weight (g) were significantly affected with
different farming system. Number of panicles/
m?, grains/panicle and 1000 grain weight were
highest with chemical farming and grain as
well as straw yield (3.4 and 6.1t/ha) were also
highest in chemical farming which was at par
with organic farming (3.1 and 5.5 t/ha)

The highest net return (Rs. 34500/ha) and
benefit cost ratio (6.1) was recorded under
chemical farming system fb organic farming
system (Rs. 30800/ha, 1.6).
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Chemical farming

WP 1.3.5.: Weed management in organically
grown aromatic rice in transplanted rice and
tomato crop

IGKYV, Raipur

Aromatic rice (Kharif 2022)

The major weed flora during the Kharif
season of first year 2022 of the experiment was
Echinochloa colona, Cyperus iria, Alternanthera
sessilis, Cynotis axilaris and Celosia argentea.
While, Fimbristylis miliacea, Cynodon dactylon,
Eclipta alba and Phylanthus niruri among the
other weed species.

Weed management through motorized
weeder twice (single row type)+one intra row
HW reduced the weed density appreciably as
compared to the other treatments. Highest
weed numbers of Echinochloa colona, Cyperus
iria, Alternanthera sessilis, Cynotis axilaris and
Celosia argentea were registered under the
denseplanting (closer spacing of 15x10 cm) as
compared to the others treatment at all the
growth stages. However, Echinochloa colona
disappeared during later stages and the
population of Fimbristylis miliacea increased. At
harvest, the weed free treatment recorded
lowest total weed biomass (18.34 g/m?).

Among the treatments, the highest
number of effective tillers and grain yield (3.65
t/ha) was recorded under the application of
Hand weeding (HW) twice at 20 and 40 DAT.
Among the mechanical weeding practices,
mechanical weeding through Ambika paddy
weeder at 20 DAT + one intra row HW (3.53
t/ha) and motorized weeder twice (single row
type) + one intra row HW at 20 and 40 DAT

Natural farming

Organic farming

(3.51 t/ha) produced the comparable yield to
that of hand weeding twice. Highest net return
from mechanical weeding options was also
recorded from the Hand weeding (HW) twice
at 20 and 40 DAT Lowest grain yield (1.82 t/
ha) was recorded under the weedy check.

Sweetcorn (Rabi 2021-22)

Medicago denticulata, Alternanthera sessilis,
Chenopodium album and Echinochloa colona were
the major weeds observed in the experimental
field while the density of Cyperus spp, Ammania
baccifera, and Cynodon dactylon observed lesser
and grouped as other weeds

At 20 DAS among various weed
management practices, the black polythene
mulch treatment was found superior over all
the treatment as there were lowest (0.71 m?)
weeds in this treatment). Stale seed bed +25%
higher plant density + mulching with paddy
straw + one hand weeding was found to be
next in order as second lowest count of Medicago
denticulata, Echinochloa colona, Chenopodium
album, Alternanthera sessilis and others weeds
were observed in this treatment which was
closely followed by mulching with paddy straw
mulch 5 t/ha. Weed count data recorded at 60
DAS and at harvest revealed that among
various weed management practices the lowest
count of Medicago denticulata, Echinochloa colona
were observed under black polythene mulch,
whereas, Alternanthera sessilis, Chenopodium
album and other weeds was observed the lowest
in stale seed bed +25% higher plant density
+ mulching with paddy straw + one hand
weeding (Table 1.3.1).
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At harvest among the various weed
management practices compared with live
mulching with green gram (incorporation 30
DAS) as check, black polythene mulch (20
micron thickness (88.44%) was found superior
over all the treatments. Stale seed bed + 25%
higher plant density + mulching with paddy
straw + hand weeding had WCE % of 65.35
%followed by paddy straw mulch 5 t/ha
(61.41%). Lowest weed control efficiency found
under weed mulching 20 DAS (in-situ
mulching of weeds in between rows) + one
hand weeding at 40 DAS (21.14 %).

The weed management practices had

significant effect on green cob yield of sweet
corn under organic farming system (Table 6).
Significantly the highest green cob yield (6.86
t/ha) of sweet corn was recorded in black
polythene mulch (20 micron thickness). It was
found at par with the treatment having stale
seed bed + 25% higher plant density +
mulching with paddy straw + one hand
weeding (6.55 t/ha). Although grain yield in
other weed management practices was
significantly lower than black polythene mulch
(20 micron thickness) treatments but higher
than live mulching with green gram
(incorporation 30 DAS).

Table 1.3.1: Weed dry weight (at harvest), WCE, green cob yield and economics of organically
grown sweet corn as affected by different weed management options in
transplanted rice-sweet corn cropping system.

Treatment Weed Weed Green Net BC
biomass control cob Return Ratio
atharvest | efficiency yield (Rs/ha)

(g/m?) (%) (t/ha)

Hand weeding twice at 20 & 40 4.39 57.92 5.80 117450 3.08

DAS (18.79)

Black polythene mulch (20 2.38 88.44 6.86 147450 3.53

micron thickness) (5.16)

Paddy straw mulch 5 tonne/ ha 4.21 61.41 6.23 132050 341
(17.23)

Stale seed bed +25% higherplant 4.00

density) + mulching with 65.35 6.55 138450 3.39

paddy straw + one hand (15.47)

weeding

Hand hoe twice 20 & 40 DAS 5.55 32.07 5.30 107250 3.07
(30.33)

Live mulching with green gram 6.72 - 3.65 57950 2.12

(incorporation 30 DAS) (44.65)

Live mulching with green gram 5.82

(incorporation 30 DAS) + one 25.22 4.85 91650 2.70

intra row hand weeding (33.39)

Weed mulching 20 DAS (in- situ 5.98

mulching of weeds inbetween 21.14 5.12 100350 2.88

rows) + one hand (35.21)

weeding at 40 DAS

SEm + 0.14 - 0.23 - -

CD (P=0.05) 0.41 - 0.70 - -
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OUAT, Bhubaneswar

Weed management in organically grown rice-
tomato-okra system

The floristic composition of the
experimental in tomato were Digitaria
sanguinalis, Eleusine indica, Echinochloa colona,
Panicum repens, Cynodon dactylonamong grasses,
Cyperus iria and C.rotundus among sedges and
Chenopodium album, Amaranthus viridis, Eclipta
alba, Trianthema portulacastrum, Oldenlandia
corymbosa Euphorbia hirta and Heliotropium
indicum among broad- leaved weeds.

The application of application of 1/3
recommended dose of N each through FYM,
vermicompost and neemcake with the bio-
fertiliser of Azotobacter + PSB to tomato along
with one manual weed + one mechanical
weeding (T4) in rice resulted in reduction in

weed population and dry weight and its found
to be at par with other organic method of weed
control practices. At 50 DAT the treatment
where two manual weddings were carried out
in all other organic practices like T2 & T3 were
found to be the best treatment w.r.t controlling
the weed population and weed dry weight
and it's well comparable to T4 (Table1.3.2 ).

Application of same proportion of
organics through FYM, Vermicompost and
Neem cake + Azotobacter + PSB to tomato
with one mechanical weeding at 25 DAS/DAT
and one manual weeding at 50 DAS/DAT (T4)
in tomato resulted in the maximum fruit yield
of tomato (17.79 t/ha) followed by T, and
T,. The higher yield of T, over other organic
combinations was supported by favorable yield
attributing characters of the crops in the
treatment.

Table 1.3.2: Weed dynamics in Rabi tomato under organic package.

Weed population/m? at Weed population/m? at .
Treatment 20 DAP 40 DAP gf;‘i)iﬁ‘g’gi}:
Monocot Dicot | Total | Monocot | Dicot | Total
T, 65 28 93 34 28 62 27.4
T, 56 32 88 35 24 59 26.9
T, 58 36 94 36 25 61 28.3
T, 51 34 85 38 24 62 26.7
T, 48 31 79 32 21 53 23.7
T, 46 33 79 41 39 80 24.0

WP 1.3.6 Organic weed management practices
for coconut plantations

KAU, Thrissur

The data on weed seed bank study shows
that the soil of the experimental site had good
weed seed density, and grasses were the
dominant flora, followed by broadleaf weeds.
Sedges were not present. Also there was high
seed load in surface compared to subsurface
layer. There was a decline in germination
percentage in case of both soil layers with
advancement of time, which shows that weed
seed bank get depleted by this time.

On an average 60 weed seedlings were
emerged by 30" day in surface and 23 numbers
from subsurface layer. Grass weeds constituted
66% of the total weed population.

Weed flora constituted mainly of grasses
followed by broadleaf weeds. In both soil layers
the constitution of weed spectrum remained
the same. The broadleaf weeds observed were
Celosia argentea, Borreria hispida and Cleome spp,
Borreria being the dominant one. Major grasses
were Panicum maximum and Pennisetum
pedicellatum.

In treatments in-situ green manuring
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using horse gram and mulching with Oushadhi
waste, weed population was found to be zero
at2 Month After Treatment (MAT). In-situ green
manuring with daincha and cowpea recorded
7.64 and 6.37 weeds/m?, respectively. In plots
intercropped with turmeric, weed population
was very high compared to the legume
intercropped plots with a weed density of 62.37
weeds/m?.

Weed dry weight was also recorded at
two-month interval and here also same trend
as that of weed count was observed. At2 MAT,
in-situ green manuring using horsegram and
mulching with Oushadhi waste were most
effective with 100% reduction compared to
control. In-situ green manuring with cowpea
and daincha showed a weed dry matter
reduction of 99% and 98%, respectively
compared to unweeded control and were

statistically comparable. In intercropping with
turmeric, 82% reduction in weed dry matter
was observed. The highest weed dry matter
was recorded from unweeded control, followed
by ploughing alone. At 4 MAT also, similar
trend was noticed.

Among different treatments, both in-situ
green manuring with horse gram and
intercropping with turmeric recorded the
highest organic carbon content in the soil three
months after sowing of the green manure crops
(1.04%) followed by both In-situ green
manuring with daincha in the interspaces) and
(In-situ green manuring with cowpea in the
interspaces) (1.03%). The pH was in the range
of 4.69-5.71. The average nitrogen, phosphorus
and potassium content in the soil were 86.43
kg/ha, 52.42 kg/ha and 232.62 kg/ha,
respectively (Table 1.3.3).

Table 1.3.3: Soil chemical analysis (3 months after intercropping).

Treatments pH EC Organic N P K
(uS/m) carbon (kg/ha) (kg/ha) (kg/ha)
(%)

T, In-situ green manuring 5.15 40.33 1.03 91.99 26.93 190.51

with daincha in the

interspaces

T, In-situ green manuring 5.00 71 1.03 100.53 54.59 215.71

with cowpea in the

interspaces

T; In-situ green manuring 5.09 51.33 1.04 87.81 58.35 231.09

with horse gram in the

interspaces

T,Mulching interspaces of 5.71 73 1.12 76.90 33.73 296.49

coconut trees using Oushadhi

Waste @20 t/ha

T;Ploughing alone 5.05 61 0.99 83.63 67.91 222.24

T, Intercropping with 4.69 300.67 1.04 101.43 55.96 282.02

turmeric

T, Control 5.11 40.33 0.96 62.72 69.47 190.25
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In-situ green manuring with horse gram in Mulching interspaces of coconut using
the interspaces Oushadhi Waste 20 t/ha

Inter cropping with turmeric In-situ green manuring with dhaincha in the interspaces

Ploughing alone Unweeded control
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WP 1.3.7: Weed management practices in
organically grown cotton

PDKYV, Akola (Year of commencement
Kharif 2021)

The major weed flora during Kharif season
in cotton crop in the selected area composed
of following weed species. Cynodon dactylon,
Cyperus rotundus, Commelina benghalensis,
Digitaria sanguinalis, Dinebra retroflexa were the
monocots while, the dicots were Digera arvensis,
Euphorbia geniculata, Parthenium hysterophorus,
Celosia argentea, Alternanathera triandra, Portulaca
oleracae, Amaranthis viridis, Acalypha indica,
Ipomoea reniformis, Phyllanthus niruri.

The highest weed control efficiency was
recorded with plastic mulching throughout the
growth stagesfollowed by soil solarization +
hand weeding twice this may be due to better
control of weeds (Table 1.3.4). While lowest
weed control efficiency was noticed in hand
weeding + wheat straw mulching at 30 and
60 DAS, however, at 90 and 120 DAS farmers
practice recorded lowest weed control
efficiency.

Lowest weed index was recorded with
plastic mulching on BBF at the time of sowing
followed by soil solarization fb hand weeding
at 20 & 40 DAS.

Tablel.3.4: Weed control efficiency as influenced by different treatments.

Weed Control Efficiency (%) Weed
Treatment 30 60 90 120 index
DAS | DAS DAS DAS (%)
Stale seedbed preparation + Hand weeding at
2990 | 59.02 | 60.04 60.06 26.61
20 & 40 DAS
Soil solarization + Hand Weeding at 20 & 40 DAS 66.02 | 65.46 | 7691 74.31 11.93
Plastic mulch at sowing on BBF 80.01 | 80.50 | 87.40 86.19 0.00
Intercrop /Cover crop (Greengram in kharif) 1:2 39.13 | 18.41 61.91 60.13 26.61
Green manuring (Incorporation of Sunhemp 30 DAS) 51.54 | 39.27 75.90 69.73 19.27
Hand Weeding once at 20 DAS +Straw mulch (5 t/ha) 2534 | 3092 64.04 6131 22,02
at 20 DAS)
Farmers practice(3 Hoeings 20 Days interval fb 2 HW 20
& 40 DAS) 63.41 38.51 42.38 37.76 39.45
Weedy check 0.00 0.00 0.00 0.00 88.07
Significantly higher number of bolls was  solarization fb hand weeding twice,

observed in plastic mulching on BBF which
was at par with soil solarization + hand
weeding twice and stale seed bed + hand
weeding twice. Boll weight per plant was
significantly influenced over weedy check,
however, the difference among different
treatments were found at par. Lowest boll
number and boll weight per plant was recorded
in weedy check.

Weed control practices caused significant
variation on seed cotton yield. The highest seed
cotton yield (1.09 t/ha) was registered with
plastic mulching at sowing on BBE. Next best
treatments were stale seed bed and soil

respectively. Similar trend of result was noticed
in stalk yield (t/ha). The lowest seed cotton
yield was recorded with weedy check. The
highest gross, net monetary return and benefit
cost ratio was recorded with plastic mulch at
sowing followed by stale seed bed + hand
weeding twice.

WP 1.3.8. Weed management in tomato-
beetroot-watermelon cropping system under
organic agriculture

PJTSAU, Hyderabad

The weed flora observed during crop
growing season consists of: Cyperus rotundus,

74 |



Annual Report 2022

Parthenium hysterophorus, Alternanthera sessilis,
Digera arvens, Amaranthus viridis, Amaranthus
polygamus, Aacalypha indica, Dactyloctenium
aegyptium, Portulaca oleracea, Oldenlandia
corymbosa, Ocimum tenuiflorum and Euphorbia
geniculata at various stages of observation.

Weed density recorded at 30 DAT was the
lowest with stale seed bed fb HW at 20 and
40 DAT which was at par with poly mulch +
intra row HW at 30 DAT and rice straw mulch
5 t/ha + intra row HW at 30 DAT. The other
treatments were inferior. At 60 DAT also, the
above mulch treatments could reduce the weed
density significantly compared to weedy check.
Hoeing twice at 30 & 50 DAT + intra row HW
was also at par with the mulch treatments. The
weed dry matter exhibited same trend to that
of weed density both at 30 and 60 DAT. The
weed control efficiency at 30 DAT was the
highest with with stale seed bed fb HW at 20
and 40 DAT which was comparable with poly

mulch + intra row HW at 30 DAT and rice
straw mulch 5 t/ha + intra row HW at 30 DAT.
At 60 DAT also, poly mulch or rice straw mulch
or hoeing supplemeted with intra row HW
recorded comparable WCE and superior to
dhaincha live mulch or stale seed bed or
intercropping green leaf vegetable (Table 1.3.5).

Among the treatments, highest tomato
yield was recorded in polymulch + intra row
HW at 30 DAT which was followed by rice
straw mulch 5t/ha + intra row HW at 30 DAT.
In the remaining treatments, the yield levels
were reduced significantly.

Based on the first-year experimental
results, it can be concluded that polymulch +
intra row HW at 30 DAT or rice straw mulch
5t/ ha + intra row HW at 30 DAT were found
to be effective non-chemical weed control
methods and realized higher tomato yield in
tomato-beet root-water melon cropping system.

Table 1.3.5: Weed control efficiency (WCE) (%) and fruit yield (t/ha) in tomato as influenced
by non-chemical weed management practices in tomato-beet root-water melon

cropping system (Kharif, 2022).

Treatment WCE Fresh tomato yield
(%) (t/ha)
30 DAT | 60 DAT

Live mulch with dhiancha and incorporation at 30 DAT 51.6 58.7 6.18
Stale seed bed fb HW at 20 & 40 DAT 85.2 74.9 15.28
Poly mulch + intra row HW at 30 DAT 82.0 83.3 21.34
Rice straw mulch 5 t/ha + intra row HW at 30 DAT 78.7 82.3 19.04
Hoeing twice at 30 & 50 DAT+intra row HW 63.9 84.6 10.80
Intercrop green leaf vegetable fo HW at 40 DAT 48.4 69.9 7.60
Unweeded control - - 2.17
SE(m) % - - 0.67
CD (P=0.05) - - 2.09
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.3

Polythene mulch

Rice straw muich

WP 1.3.9. Non-chemical weed management
in Brinjal
TNAU, Coimbatore

Grasses and broad-leaved weeds were
dominant in all the treatments at 20 & 40 DAT.
This was followed by grasses and sedges.
Among the broad-leaved weeds, Digeria
arvensis, Trianthema portulacastrum were
predominant and Dactyloctenium aegyptium,
Cynodon dactylon were dominant species in
grasses.

Treatment effects at 30 DAT

Dhaincha live mulch

At 20 DAT, lower weed density and weed
dry weight were recorded with weed mulch
@ 5t / ha (T,) and it was on par with
biodegradable polythene mulch (T)). Higher
weed control efficiency of 62.5% was recorded
with T, at 20 DAT and it was followed by T,
At 40 DAT also the similar trend was observed
with weed density, dry weight and weed
control efficiency (Tablel.3.6).

The crop is in flowering and fruiting stage.
The trial is under progress.

Table 1.3.6. Total weed density and total weed dry weight at 20 & 40 DAT as influenced
by non-chemical weed management in brinjal

20 DAT 40 DAT
Trt | Total weed | Total weed dry WCE | Total weed Total weed WCE
density weight (g/m?) (%) density dry weight (%)
(No/m?) (No/m?) (g/m?)
T1 | 1.75 (2.55) 1.6 (2.15) 62.1 2.0 (3.56) 1.99 (3.5) 61.5
T2* | 1.74 (2.52) 1.55 (1.9) 62.5 1.96 (3.37) 1.54 (1.89) 62.7
T3 | 1.82 (2.84) 1.96 (3.36) 57.9 2.04 (3.9) 2.11 (4.05) 55.2
T4 | 2.37 (5.15) 2.41 (5.58) 23.4 2.54 (6.05) 2.51 (5.78) 35.0
T5 | 2.24 (4.65) 2.27 (4.71) 31.1 2.41 (5.33) 2.39 (5.28) 41.5
T6 | 2.09 (3.85) 2.01 (3.53) 42.7 2.2 (4.37) 2.34 (5.16) 52.0

176 |




Annual Report 2022

T7  [1.96 (3.35) 1.96 (3.46) 50.0 2.13 (4.07) 2.23 (4.52) 55.9

TS [251 (5.81) 2.62 (6.56) 13.6 2.76 (7.19) 2.93 (8.14) 21.0

T9 [2.69 (6.72) 2.96 (9) 0.0 3.11 (9.16) 3.51 (11.86) 0.0
SEd 0.12 0.38 - 0.23 0.23 -
CD 5% 025 0.81 - 0.49 0.49 -

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

* Weed mulch @ 5 t/ha

WP 1.3.10 Weed management in organically
grown baby corn - fenugreek cropping system
(in collaborative with NPOF)

MPUAT, Udaipur

Fenugreek

The major dicot weeds in the experimental
field were Chenopodium album (21.09%),
Chenopodium murale (17.48%), Fumaria parviflora
(6.85%), Convolvulus arvensis (11.23%), Melilotus
alba (11.23%) and Malva parviflora (11.48%) and
Phalaris minor (8.44%),Cynodon dactylon (4.53%)
and Cyperus rotundus (7.67%) were the monocot
weeds at 30 DAS.

Weed density of grassy and broad leaf
weeds were recorded significantly lower in
both stale seed bed and soil solarization in
comparison to weedy check. Among these
primary treatments soil solarization recorded
lowest weed density and dry matter. The
treatment of plastic mulch with the basic
treatments of stale seed bed or soil solarization
recorded significantly lower weed density. Both
these treatments of plastic mulching were at
par and significantly superior over other
treatments like stale seedbed fb interculture at
20DAS fb mechanical weeding at 40 DAS and
Soil solarization fb Inter culture at 20 DAS fb
mechanical weeding at 40 DAS.

Weed dry matter recorded at 30 and 60
DAS was significantly influenced by organic
weed management practices. Treatment with
plastic mulch proved most effective and
recorded nil population of weeds with zero
dry matter at 30 DAS in comparison to weedy
check (60.48 g/m?). Maximum weed control
efficiency at 30 DAS (99.99%) was observed

with Stale seedbed and solarization with plastic
mulch. Like wise at 60 DAS, the maximum
weed control efficiency (99.96%) was observed
in stale seed bed technique with plastic mulch.

Maximum values of seed yield (1823 kg/
ha) and haulm yield (4492 kg /ha) of fenugreek
were recorded with crop sown with treatment
of stale seed bed technique with plastic mulch,
which was at par with plastic mulch with soil
solarization. All the organic weed management
treatments proved statistically superior over
weedy check.

The highest net return (Rs 91099 /ha) was
obtained with stale seed bed technique with
plastic mulch whereas maximum B:C ratio
(2.71) was recorded with Inter culture at 20
DAS fb mechanical weeding at 40 DAS.

Baby corn

The major broadleaf weeds in the
experimental fields were Digera arvensis
(9.65%), Amaranthus viridis (10.91%), Trianthema
portulacastrum (11.31%), Physalis minima (8.17%)
and Commehina benghalensis (13.02%). The
grassy weeds were Echinochloa colona (24.62%)
and Eleusine indica (12.59%), Cynadon dactlyon
(9.72%).

The treatment of plastic mulch with the
basic treatments of stale seed bed or soil
solarization recorded significantly lowest weed
density. All these treatments of plastic mulching
were at par and significantly superior over
other treatments like staleseed bed fb
interculture at 20DAS fb mechanical weeding
at 40 DAS and Soil solarization fb Inter culture
at 20 DAS fb mechanical weeding at 40 DAS.

77 |



Annual Report 2022

Treatment with plastic mulch proved most
effective and recorded nil population of weeds
with dry matter at 30 DAS in comparison to
weedy check (47.94 g/m?). Maximum weed
control efficiency at 30 DAS was observed with
the treatment of stale seedbed and solarization
followed plastic mulching at sowing. Likewise
at 45 DAS, also maximum weed control
efficiency (99.94%) observed stale seed bed
technique with plastic mulch.

Maximum green cob yield (2483 kg/ha)
was recorded with treatment in which baby
corn field prepared with soil solarization

followed by plastic mulching, however it was
found at par with other treatments of plastic
mulch and stale seedbed preparation fb straw
mulch (5 t/ha) at 20 DAS fb Inter culture at
20 DAS fb hand weeding at 40 DAS. Superiority
of plastic mulch in non chemical weed
management with soil solarization and stale
seed bed was also observed by yield attributes.

The highest net return (Rs 71760 /ha) and
B:C (3.30) was obtained with Soil solarization
fb Sesbania as smothering crop in between rows
and used same as mulch after 30 days fb 1 HW
at 40 DAS.

SSB fb PM at sowing

SSB fb SM (5 t/ha) at 20 DAS fb IC at 20
DAS fb HW at 40 DAS

Effect of weed management in baby corn

SSB fb SM (5 t/ha) at 20 DAS fb IC at
20 DAS fb HW at 40 DAS

TsRi

SSB fb PM at sowing

SSB fb PM at sowing

Effect of weed management in fenugreek
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PJTSAU, Hyderabad

Non-chemical weed management practices in
baby corn — cabbage organic cropping system

The lowest weed density was observed
with rice straw mulch 5t/ha + intra row HW
at 30 DAT which was significantly lower than
all the other weed management practices. It
was followed by hoeing twice at 15 & 30 DAT
which was at par with groundnut shell mulch
2 t/ha, poly mulch + intra row HW at 30 DAT
and intercropping green leaf vegetable
(fenugreek) fb HW at 40 DAT. Rice husk mulch
3 t/ha was on par with unweeded control with
respect to weed density at 25 DAT.

At 50 DAT, no weed was recorded in
intercrop treatment. The next best treatment
was polymulch + intra row HW and it was
at par with rice straw mulch and was
significantly lower than other treatments.

Unlike weed density, weed biomass at 25
DAT was the lowest in hoeing twice at 15 &
30 DAT followed by rice straw mulch and poly
mulch. At 50 DAT, the weed biomass was nil
in intercropping with green leaf vegetable fb
HW at 40 DAT. Among the mulches, lowest
weed biomass was observed in poly mulch

which was at par with rice straw mulch and
hoeing twice. Groundnut shell mulch
significantly reduced the weed biomass over
unweeded control but rice husk mulch recorded
on par weed biomass.

Highest yield/ha was also recorded in
groundnut shell mulch followed by rice straw
mulch which were at par with each other. Poly
mulch was the next best treatment.
Intercropping with fenugreek gave 2620 kg/
ha of green leafy vegetable.

The cost of cultivation was higher with
poly mulch followed by rice husk mulch and
rice straw mulch. However, highest gross and
net returns were realized in groundnut shell
mulch due to higher yields which was followed
by rice straw mulch and poly mulch. Similar
trend was observed with B-C ratio as well
(Table 1.3.7).

Among the weed management treatments,
the highest Baby Corn Equivalent Yield (BCEY)
was obtained in live mulching with dhaincha
in baby corn fb groundnut shell mulching in
cabbage which was majorly due to higher
cabbage yields. It was followed by rice straw
mulch in both the crops.

Table 1.3.7: Economics of cabbage as influenced by non-chemical weed management practices
in baby corn - cabbage organic cropping system (Rabi, 2021-22).

Treatment Cabbage Cost of Gross Net B-C ratio
equivalent | cultivation returns Returns
yield (t/ha) (Rs/ha) (Rs./ha) (Rs./ha)
Groundnut shell mulch 2 t/ha 35.10 168250 701920 537170 4.26
Rice husk mulch 3 t/ha 14.03 176750 280587 107337 1.62
Polymulch + intra row hand 28.04 196750 560733 367483 2.90
weeding at 30 DAT
Rice straw mulch 5 t/ha+ intra 30.11 173500 602100 432100 3.54
row HW at 30 DAT
Hoeing twice at 15 & 30 DAT 24.13 173390 482693 312803 2.84
Intercrop green leaf vegetable 22.76 169570 455200 289130 2.74
fo HW at 40 DAT
Unweeded control 12.25 164750 245007 83757 1.52
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Treatmental effects at 50 DAT

Rice husk mulching

WP 1.3.12: Weed management in organically
grown basmati rice-vegetable pea-sweet corn
cropping system

SKUAST, Jammu
Rice (Kharif-2022)

The experimental field was dominated by
Echinochloa spp. amongst grassy weeds;
Alternanthera philoxeroides and
Ammannia baccifera amongst broad-leaved
weeds and Cyperus spp. Beside, these major
weeds Caesulia axilaris and Commelina
benghalensis were recorded as other weeds.

The lowest individual weeds as well as
total weed density was recorded in two hand
weeding at 40 and 40 DAT at 30, 60 DAT and
at harvest. Also, the lowest biomass of weeds
was observed in two hand weeding at 40 and
40 DAT at 60 DAT and at harvest.

The highest growth, yield attributes and
yield of basmati rice were recorded in Sesbania
green manure before transplanting fb 1 hand
weeding at 30 DAT followed by Sesbania green
manure before transplanting fb 1 mechanical
weeding at 30 DAT. Also, highest gross returns,

)5 L

Unweeded check

net returns and B:C ratio were recorded in
Sesbania green manure before transplanting fb
1 hand weeding at 30 DAT followed by Sesbania
green manure before transplanting fb 1
mechanical weeding at 30 DAT.

Weed management in organically grown
basmati rice-knol khol cropping system
(Collaboration: AICRP on Vegetable,
SKUAST-))

Knol-khol (Rabi-2021-22)

The different weed management
treatments had significant effect on weed
density and weed biomass at 30 and 50 days
after transplanting. The paddy straw mulch (8
t/ha) +1 hand weeding at 30 DAT recorded
significantly lower weed density and weed
biomass than other treatments except two hand
weeding at 20 and 40 DAT.

Weed management treatment had a
significant influence on knol-khol yield. The
highest knol-khol yield was recorded paddy
straw mulch (8 t/ha) +1 hand weeding at 30
DAT which was statistically at par with all
other treatments except paddy straw mulch 4
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t/ha. Also, highest BC ratio was recorded in
paddy straw mulch (8 t/ha) +1 hand weeding

WP 1.3.13: Weed management in organically
raised sugarcane-ratoon system

PAU, Ludhiana

The research trial on ‘Weed management
in organically raised sugarcane-ratoon system’
is under progress. As per approved technical
program, for soil fertility enhancement for
sugarcane, first filler crop of sunhemp (Crotalaria
juncea) was taken as green manure in kharif
2022 and incorporated into soil. The field was
tirst laser levelled. After the layout of the field,
sunhemp was sown on 25 July 2022 and
incorporated on 8 September 2022. At the time
of incorporation, the average crop height was
184 cm and average crop dry biomass was 7.09
kg/m?2. Second filler crop of Egyptian clover was
sown on 05 October 2022 and will be
incorporated in February 2023. First cutting of

at 30 DAT followed by paddy straw mulch (8
t/ha).

berseem for forage was done on 12 Dec 2022.
The crop dry biomass at first cutting 0.244 kg /
m? The sugarcane will be planted, as per
treatments, in 2™ half of February 2023.

WP 1.3.14: Weed management in organically
grown sweetcorn-potato-green manure
cropping system (2020-21 and 2021-22)

RVSKVYV, Gwalior
Sweetcorn

The major weed flora observed at
experimental site during Kharif 2020, 2021 and
2022 was Cynodon dactylon, Brachiaria reptans,
Setaria glauca Echinochloa crus-galliand Acrachne
racemose as narrow leaved weeds (NLW's),
Digera arvensis and Commelina benghalensis as
broad-leaved weeds (BLW'’s). During all the
three seasons the Cyperus rotundus as sedged
was the most problematic weed in the
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experimental site. The broad-leaved weed
Commelina benghalensis was not seen in the
experimental site up to 30 DAS, however
Digera arvensis emerged in 2020 and 2022 not
appeared in 2021 up to 30 DAS. The Cynodon
dactylon appeared first time in 2022 as it was
not seen in last two years.

The population and dry weight of Setaria
glauca and Echinochloa crus-galli was
significantly higher as compared to last year.
However, the density of Acrachne racemose was
either less or nil where plastic mulch, soil
solarization and straw mulch was applied. The
Cynodon dactylon was not appeared in 2021
during entire the crop growth period, however
it was appeared in 2022 in less quantity in
comparision to other weeds. The total weed
population and dry weight was recorded
significantly lower where one hand weeding
at 20 DAS fb straw mulch (5t/ha) at 25 DAS
was applied and it was at par with the
treatment soil solarization fb plastic mulch, soil
solarization fb hand weeding, and plastic mulch
alone as compared to weedy check. The broad-
leaved weeds were not observed in all the
treatments at 30 DAS in 2021, whereas they
were present in 2020 and 2022 in the
experimental plots. However, at 60 DAS, the
broad-leaved weeds were suppressed by the
treatment where soil solarization was done fb
one HW at 40 DAS and it was significantly
very less in the weedy check plot. The
maximum weed control efficiency (75%) was
recorded where one hand weeding at 20 DAS
fb straw mulch (5t/ha) at 25 DAS was done
fb hoeing (20 and 40 DAS) (64%) and soil
solarization with one hand weeding at 40 DAS
(56%).

The maximum cob yield (7.83 t/ha) was
fetched in the treatment where one hand
weeding at 20 DAS fb straw mulch (5t/ha) at
25 DAS was done which was at par with straw
mulch of the previous crop at 5 DAS (7.51 t/
ha) soil solarization fb one hand weeding at
40 DAS (7.47 t/ha) and black plastic mulch

(25p) (7.41 t/ha). The maximum stover yield
(25.55 t/ha) was recorded in one hand weeding
at 20 DAS with straw mulch (5t/ha) at 25 DAS
fb hoeing at 20 and 40 DAS (21.89 t/ha).

On the  basis of three-year
experimentation, it was concluded that the
maximum cob yield (7.83 t/ha) with net income
Rs. 283109/ha and BC ratio (4.48) was recorded
where one hand weeding at 20 DAS fb straw
mulch (5t/ha) at 25 DAS was done. It also
gave better response to suppress the narrow
and broad-leaved weeds with 75% WCE.
However, the straw mulch of previous crop
at 5 DAS was at par with soil solarization fb
hand weeding at 40 DAS in terms of
productivity and profitability. Therefore,
among all the non-chemical weed management
practices, one hand weeding at 20 DAS fb straw
mulch (5 t/ha) at 25 DAS, got profitable
economically and increase the productivity and
profitability of sweet corn in maize-based
cropping system.

Potato

The major weed flora of experimental site
during crop growth period were comprised by
Cyperus rotundus, Phalaris minor, Spergula
arvensis, and Polypogon monspeliensis as grasses
and Chenopodium album, Medicago hispida,
Anagallis arvensis and Convolvulus arvensis were
observed as major broad-leaved weeds
(BLW's). The sedges Cyperus rotundus was most
dominating among all the weeds in potato field
during entire crop growth period.

Among different weed management
practices up to 30 days of planting no weeds
were observed in the plot where plastic mulch
was applied except Cyperus rotundus. However,
the Polypogon monspeliensisand Convolvulus
arvensis was totally disappeared during both
the year at 30 DAP at 60 DAP the total density
of weeds was suppressed by earthing up at
20 and 40 DAP which was at par with the
treatments soil solarization fb plastic mulch
(25p), plastic mulch alone and straw mulch of
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the previous crop at 40 DAP. The weed density
was significantly higher in weedy check. The
population of BLWs, NLWs and sedges
signigficantly controlled by earthing up at 20
and 40 DAP and soil solarization fb plastic
mulch (25p). Although the population of sedges
was very high in the weedy check plot.

Dry weight of weeds was significantly
affected by the application of different
treatments. At 30 DAP the minimum dry
weight production of narrow, broad and sedges
was recorded in one hand weeding at 20 DAP
with straw mulch at 25 DAP which was at par
with plastic mulch (25p) and earthing up at
20 and 40 DAP respectively. After 60 days of
planting the minimum dry weight of narrow
leaved weeds was found under soil solarization
fb plastic mulch (25p) and it was at par with
plastic mulch, soil solarization with one hand
weeding at 40 DAP, earthing up at 20 and 40
DAP and straw mulch of previous crop at 40
DAP. The maximum weed dry weight was
recorded in the weedy check treatment. The
maximum weed control efficiency (73%) was
also recorded where soil solarization was done
with plastic mulch (25p) fb plastic mulch (25p)
alone (67%) and soil solarization with one hand
weeding at 40 DAP (64%)

The maximum tuber yield was recorded
(24.86 t/ha) in the treatment where one hand

Impact of straw mulching of the previous
crop at 5 DAP

weeding at 20 DAPfb straw mulch (5 t/ha) at
25 DAP was done which was at par with the
treatment earthing up at 20 and 40 DAP (23.26
t/ha). The lowest tuber yield (15.05 t/ha) was
recorded in unweeded control plot.

Application of one hand weeding at 20
DAS fb straw mulch (5 t/ha) at 25 DAP fetched
significantly maximum net returns (Rs.215540/
ha) and BC ratio (2.99) fb earthing up at 20
and 40 DAP (Rs. 193963 /ha) and BC ratio (2.73).
The minimum net returns (Rs. 34203 /ha) and
BC ratio (1.14) was recorded in the plot where
soil solarization fb plastic mulch was done.
The economics was higher for the same
treatment due to higher cost of plastic mulch.

On the basis of two years data, it was
concluded that the soil solarization fbplastic
mulch (25p) and plastic mulch (25p) alonecan
be contribute to decreased the narrow and
broad-leaved weeds but higher productivity
and profitability of potato crop was obtained
in one hand weeding at 20 DAPfb straw mulch
(5 t/ha) at 25 DAP which was at par with the
treatmentearthing up at 20 and 40 DAP under
organically grown maize based cropping
system. However, the WCE was higher in soil
solarization with plastic mulch treatment but
it is very expensive economically and not
getting returns satisfactory.

ot AN

Impact of earthing up at 20 and
40 DAP in potato crop
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Impact of soil solarization fb one hand
weeding at 40 DAP

WP- 1.4 Management of Parasitic weeds

WP. 1.4.1. (i) Management of Orobanche in
brinjal

Table 1.4.1: Biology of Orobanche in brinjal

Cooperating centers: UAS, Dharwad, OUAT,
Bhubaneswar

OUAT, Bhubaneswar

A field trial on management of Orobanche
in brinjal crop was initiated in Orobanche
infested vegetable tract of Cuttack disrict
(Talabasta village) during November, 2022 in
farmer’s field. The emergence of the shoot takes
around 49 days and there were on an average
5.2 shoots per single brinjal plant. The shoot
of Orobanche goes up to a height of 14.3 cm.
And the shoot dries in 38 days. The parasite
produces around 4500 seeds / floret and there
were 40.0 florets per shoot (Table 1.4.1).

Parameters Range Mean
Days to emergence of shoot above ground 43 - 56 49
(from date of planting)
No of shoots of parasite / plant 3-74 52
Shoot height(cm) 11.3-17.0 14.3
Days to flowering (from the date of planting) 50-60 55
Days to drying of shoot (from the date of emergence) 35-41 38
Dry weight / plant Stem 1.1-45 3.0
Florets 0.5-2.0 14
Seeds 0.30-1.36 0.76
Total 1.90-7.86 5.16
No. of florets / shoot 26 - 95 40.0
No. of seeds / floret 3500 - 5700 4500
No. of seeds / inflorescence 96400-550200 280000

Application of neem cake 200 kg/ha fb
ethoxysulfuron 25 and 25 g/ha at 25 and 50
DAT recorded significantly the lowest number
of Orobanche/plant ((9.2) at 30 DAP. However,
the application of UAS- D AMF consortium
(soil application @ 8 kg/acre) recorded
significantly the lowest density (10.2) at 30 DAP
and the reduction in density was in the tune
of 25% over application of untreated check.

CCSHAU, Hisar

WP. 1.4.1. (ii) Management of Orobanche in
tomato

Broomrape panicles did not appear even
up to 90 days after transplanting (DAT) in the

treatments. Application of ethoxysulfuron
50 g/ha at 60 and 90 DAT, 45 and 90 DAT
provided effective control of broom rape stalks
(4.0-6.0/m? as compared to untreated check
(11.0/m? at harvest. Application of
sulfosulfuron at 50 g/ha at 60 and 90 DAT
resulted in more phyto-toxicity to crop as
compared to sulfosulfuron at 25 g/ha at 60
DAT fb 50 g/ha at 90 DAT. Similarly, the phyto-
toxicity with ethoxysulfuron ranged between
10-12% at 20 DAT. Maximum fruit yield (24.9
t/ha) was recorded from use of sulfosulfuron
50 g/ha at 60 and 90 DAT followed by
sulfosulfuron 25 g/ha at 60 and 50 g/ha 90
DAT and ethoxysulfuron 50 g/ha as 45 and
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90 DAT with 42.0 % increase over untreated check (Table 1.4.2).

Table 1.4.2: Effect of different weed control measures on broom rape (Orobanche) spikes,
visual control, crop toxicity and fruit yield of tomato (2021-22).

Treatment Number of Visual Visual Fruit

broom rape | phytotoxicity | broom rape | yield

spikes/m? (%) on crop | control (%) | (t/ha)

Harvest 20 DAT Harvest

Sulfosulfuron 25 g/ha as PRE and 60 DAT 2.8 (8.0) 8 60 17.6

Ethoxysulfuron 50 g/ha as 60 and 90DAT 2.6 (6.0) 10 75 215

Ethoxysulfuron 50 g/ha as 45 and 90DAT 2.2 (4.0) 12.0 78 22.5

Sulfosulfuron 25 g/ha at 60 DAT fb 50 g/ 15.0 80 23.3
ha at 90 DAT 1.7 (2.0)

Sulfosulfuron 50 g/ha at 60 and 90 DAT 1.0 (0.0) 20.0 85 24.9

Handpulling 1.7 (2.0) 0.0 100 16.6

Untreated check 3.5 (11.0) 0.0 0.0 144

WP 1.4.2 Management of Orobanche in
mustard through use of glyphosate

CCSHAU, Hisar

Demonstrations on use of glyphosate for
Orobanche control in mustard were carried out
at 21 locations in Mahendergarh, and 10
locations in Bhiwani and Hisar districts. The
average yield of mustard with use of glyphosate
was 10-12% higher than the control in
Mahendergarh district. This experiment will
be discontinued.

WP.1.4.3. Management of Striga in Sugarcane

Experiments are under progress at two
locations in Dharwad and at Annur Taluk of
Coimbatore District.

WP. 1.4.5. Management of Cuscuta in berseem
fodder crop

RVSKVYV, Gwalior

Field experiment was conducted at the
research farm of RVSKVV Gwalior during Rabi
2020-21and 2021-22 to investigate the
interference of C. campestris densities and the
efficacy of herbicides for its control in berseem.

Application of pendimethalin 500 g/ha as
EPoE

Application of imazethapyr 40 g/ha after first
cutting

On the basis of two years experimentation,
it is concluded that the early post- emergence
application of pendimethalin 500 g/ha at 10
DAS significantly suppressed the Cuscuta
emergence up to 90 DAS. Whereas, the
imazethapyr 40 g/ha after first cut fb
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imazethapyr 40 g/ha after last cut provided
the maximum fodder yield (61.28 t/ha) and
seed yield (463 kg/ha) with BC ratio (4.02)
which was at par with imazethapyr 40 g/ha
after 1** cut and imazethapyr 40 g/ha after last
cut. However, the application of oxyfluorfen
150 g/ha as PE showed higher level of
phytotoxicity symptom in berseem crop

IGKYV, Raipur

The first appearance of Cuscuta in the
experimental field was observed after 30 DAS
of berseem under the treatment herbicide
applied only after 1% cut. At the time of just
before first cut of berseem, highest length(56.0
cm) of Cuscuta with highest average number
of threads (5.00/m?) was measured under the
treatment where imazethapyr 0.04kg/ha was
to be applied only after last cut. While, there
was no infestation of Cuscuta found under the
treatments having pre-emergence application
of herbicides viz. pendimethalin 1 kg/ha as
PE, pendimethalin 1 kg/ha at 10 DAS as EPoE
and oxyfluorfen 0.25 kg/ha as PE.

Application of oxyfluorfen 0.25 kg/ha
(PE) reduced the density of Medicago denticulata,
Chenopodium album and Cichorium intybus, other
weeds and total weed density very effectively
at 30, 60 DAS and at harvest. Using
imazethapyr either at 0.04 kg/ha after first cut
or at last cut and even imazethapyr at 0.04 kg/
ha after 1*'cutting fb imazethapyr at 0.04 kg/
ha after last cut had least effect on controlling
weed density of Medicago denticulata,
Chenopodium album and Cichorium intybus.
Whereas, pendimethalin 1 kg/ha as PE or at
10 DAS as EPoE have performed better to that
of imazethapyr. However, imazethapyr at 0.04
kg/ha after 1 cutting fb imazethapyr at 0.04
kg/ha after last cut found better to control
other weeds population as compared to
pendimethalin 1 kg/ha as PE or at 10 DAS as
EPoE.

Treatment of oxyfluorfen 0.25 kg /ha (PE)
registered lowest total weed dry weight at 30,

60 DAS and at harvest (106.78 g/m?).
Pendimethalin 1 kg/ha at 10 DAS as EPoE did
also well and reduced the weed dry weight
significantly as compared to imazethapyr at
0.04 kg/ha after last cut at all the stages.

Oxyfluorfen 0.25 kg /ha (PE) recorded the
significantly highest total green fodder (54.09
t/ha). This chemical treatment also showed its
superiority at all the cutting stages than rest
of the treatments at 1%, 2 and 3" cut.
Imazethapyr at 0.04 kg/ha after last cut
produced least fodder after 2! (10.00 t/ha) and
3 cut (15.76 t/ha) whereas, imazethapyr at
0.04 kg/ha after 1%cutting fb Imazethapyr at
0.04 kg/ha after last cut attained the
comparable fodder yield (17.28 t/ha after 3+
cut) to that of oxyfluorfen 0.25kg/ha (PE).

Pre-emergence application of oxyfluorfen
0.25 kg/ha recorded maximum net return (Rs
74,708 /ha) and BC ratio (3.18) as compared to
rest of the treatments. Next was pendimethalin
1 kg/ha (EPoE) at (10 DAS) for net return (Rs
52,929 /ha) and BC ratio (2.54). Imazethapyr at
0.04 kg/ha after last cut generated lowest net
return of Rs 21695/ha with an ordinary BC
ratio of 1.64.

WP 1.4.6: Management of Cuscuta in lucerne
AAU, Anand

Application of pendimethalin 38.7% EC
680 g/ha PE, pendimethalin 30% +
imazethapyr 2% EC 640 g/ha PE and
pendimethalin 30% + imazethapyr 2% EC 800
g/ha PE were found phytotoxic to lucerne crop
and poor germination was observed in treated
plot compared to untreated check. Further,
fluazifop-p-butyl + fomesafen 250 g/ha PoE
was also found phytotoxic to lucerne crop and
showed burning effect on leaves of lucerne
was observed but recovered after 10 days of
application.

Application of pendimethalin 38.7% CS
680 g/ha at 10 DAS, pendimethalin
30%+imazethapyr 2% EC 800 g/ha PE and
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pendimethalin 30%-+imazethapyr 2% EC 800
g/ha PE found effective for Cuscuta
management. All the herbicidal treatments
recorded significantly lower fresh weight and
seed yield of Cuscuta as compared to control
plot.

Significantly higher green fodder yield
(12.2 t/ha) at 60 DAS was recorded in
application of pendimethalin 38.7% CS 680 g/
ha at 10 DAS but remained at par with
propaquizafop 2.5% + imazethapyr 3.75% ME
(PM) 125 g/ha PoE imazethapyr10% SL 50 g/
ha PoE and Imazethapyr 35% + imazamox 35%
WG (PM) 70 g/ha PoE.

WP 1.4.8 Studies on response of hemi parasitic
fern Pyrrosia (Dragon scale fern) on trees/
nutmeg plantations to various weed
management methods

KAU, Thrissur

Pyrrosia piloselloides is a hemiparasitic fern
that has a wide host range. Most of the species
seen in this genus are epiphytic in nature. P.
piloselloides is hemi-parasitic in nature, growing
on tree trunks as well as young twigs and
causing gradual drying and defoliation.

Variations in morphology

However, the exact mechanism of its parasitic
nature is not yet known. The occurrence was
found in the districts of Ernakulam and parts
of Palakkad district (Nelliampathy).

The weed surveillance was done by the
AICRP on Weed management in collaboration
with Agronomic Research Station, Chalakkudy.
The infestation of this fern was found on teak,
tea, coconut, arecanut, mango, nutmeg, jack,
wild jack, neem and some other trees and
shrubs. However, the economic loss was found
in nutmeg only. Morphotypes with variation
in leaf shape and thickness were also seen.

Morphology:

The fronds or leaves are generally oval
to round shaped with leathery appearance.
Both sterile and fertile fronds are visible in this
group. Sterile leaves are circular with smooth
surface, with an average length of 2.53 cm and
width of 1.5 cm. The lower surface of fronds
is light green whereas, upper surface is dark
green in colour. Fertile leaves are stalked, nearly
4-5 cm long and 0.3 cm wide. The spores are
produced along the margins of fertile fronds
and almost completely covered the surface.

Pyrrosia
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Pyrrosia infestation in different host trees

Teak
Pruned branches of nutmeg with pyrrosia
infestation

Physical removal was found effective, but,
time consuming and tedious due to closely
adhering roots of the fern to the host, it is also
not a viable option when infestation is on small
branches and pruning the branches only can
help in such situations.

Observations recorded at one month after
treatment application showed that ethephon (25
ml/L) was not effective against Pyrrosia and
resulted in leaf fall of nutmeg. Copper sulphate
(5% solution) application also did not result in
phytotoxicity to the fern, though mild wilting
symptoms could be observed. Glufosinate
ammonium as well as glyphosate were effective
and resulted in drying of fern. However, as the
branches of nutmeg trees were also affected, it
cannot be recommended. Hence, studies are
being continued to find out a chemical
management strategy for the selective control
of this fern.

WP 1.5 Management of herbicide resistance
in weeds

WP-1.5.1 Management of resistant Phalaris
minor and other weeds with new herbicide
combination

Monitoring and management of herbicide
resistance to different herbicides in P. minor
biotypes from farmers’ fields (Pot-culture)

PAU, Ludhiana

Pre-emergence herbicide pyroxasasulfone
at all doses 64, 128 (Recommended-R) and 256
g/ha recorded more than 90% control of all
populations of Phalaris minor. In case of
pendimethalin, there was significant increase
in mortality of all P. minor biotypes with
increase in its dose from 750, 1500 to 3000 g/
ha.

Mortality was less than 70% at all doses
of post-emergence herbicides clodinafop (30,
60 -R, 120g/ha) as well as sulfosulfuron (12.5,
25-R, 50 g/ha) except two biotypes in case of
sulfosulfuron 50 g/ha; the mortality was also
less than 70% for sensitive biotype with both
herbicides. Mesosulfruon + iodosulfuron
recorded less than 70% mortality for all biotypes
including sensitive at 14.4 g/ha (R), similar
was the case for pinoxaden 50 g/ha (R). There
was no sunshine (0 sunshine hrs; normal is
6.0 hrs) for continuous 15 days after application
of post-emergence herbicide (except first two
days when it was 2.9 and 6.3 hrs) which may
be reason for lower efficacy of all herbicides;
even sensitive recorded only 23-68% mortality
at recommended doses of all four herbicides.

CCSHAU, Hisar

All the populations showed variable
phytotoxicity with graded doses of different
herbicides. One populations population shows
e" 70 % control with the recommended dose
(60 g/ha) of clodinafop (Fig.1.5.1). With the
increase in the dose there was increase in the
mortality rate. With the maximum dose under
testing i.e. 2x dose of this herbicide, six
populations showed more than 70 % control.
Only one population out of the 12 populations
under the testing shows e" 70 % control to the
recommended dose of sulfosulfuron (25 g/ha),
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nine to mesosulfuron + iodosulfuron (RM) (14.4
g/ha) and five to pinoxaden (50 g/ha). It shows
the development of resistance to the P. minor
populations against these tested herbicides.
Herbicides were applied at 1/2X, X and 2X
(where X is the recommended dose). Out of
total 12 populations under testing 6,1,11 and
8 populations show e" 70 % control with the
2X dose of clodinafop, sulfosulfuron,
mesosulfuron + iodosulfuron (RM) and
pinoxaden respectively. This study showed that
the higher level of resistance has developed
against these herbicides.

Number of population with > 70% control with the application of
graded dose of herbicides

Number of populations

CDF CDF CDF SSN SSN SSN MSN MSN MSN PDN PDN PDN
12X X 2X 12X X 2X 12X X 2X 12X X 2X

Graded doses of herbicides

Fig.1.5.1: Efficacy (e"'70%) of different herbicides against
P. minor biotypes in pot studies

SKUAST, Jammu

Pinoxaden, mesosulfuron + iodosulfuron
and, sulfosulfuron, fenoxaprop caused
satisfactory control of all P. minor populations
at recommended dose (x) as well as 2x. At
recommended dose of clodinafop exhibited
satisfactory control of all biotype except one
biotype (P4). This indicated that clodinafop
showed resistance in one biotype.

Management of multiple herbicide resistant
population of P. minor in wheat (2020-22)

PAU, Ludhiana

Pyroxasulfone alone at 127.5 g/ha provided
effective control of P. minor and Rumex dentatus
and fair control of other broadleaf weeds, it
was ineffective against M. indica. Its tank-
mixture with pendimethalin improved control
of broadleaf weeds and significantly reduced
broadleaf weed density and dry biomass than
pyroxasulfone alone.

Pyroxasulfone alone at 127.5 g /ha provided
wheat grain yield and attributes at par to its
tank-mixture with all doses of pendimethalin
as well as sole application of ready mixtures
of clodinafop + metribuzin.

CCSHAU, Hisar

Application of different herbicides, either
may be pre-emergence (PRE) alone, post-
emergence (PoE) or PRE-followed by PoE
resulted in significantly lower weed density
of grassy weed i.e. P minor at 90 DAS (Table
13). Application of PRE pyroxasulfone +
pendimethalin (127.5 + 1000 g/ha) fb PoE i.e.
clodinafop + metribuzin (RM), meso +
iodosulfuron (RM), pinoxaden+ metribuzin
(TM) resulted in no grassy weeds as well as
broad leaf weeds at 90 DAS. As there were no
grassy as well broad leaf weeds at 90 DAS,
resulting in 100 % weed control efficiency at
90 DAS for both grassy as well as broad leaf
weeds.

Application of different herbicides did not
influence the plant height at harvest and ear
length significantly, however, the number of
effective tillers differ significantly due to
application of different herbicides. Application
of pyroxasulfone 127.5 g /ha and pinoxaden 50
g/ha resulted in at par yield with the weedy
check, however, other herbicides resulted in
significantly higher yield as compared to
weedy check treatment. Application of PRE fb
POE herbicides resulted in higher grain yield
as compared to PRE alone or PoE alone
herbicides. Weed free treatment resulted in
significantly higher grain yield (5567 kg/ha)
as compared to pyroxasulfone (127.5 g/ha)
(4717 kg /ha), pyroxasulfone + pendimethalin
127.5 + 1000 g/ha (4876 kg/ha), pinoxaden+
metribuzin (TM) (50+105 g/ha) (4937 kg/ha)
and pinoxaden 50 g/ha (4780 kg/ha) but at
par with other herbicide treatments.

Management of cross resistance in P. minor
against recommended herbicides in wheat
through use of pre and post emergence
herbicides (2020-22)
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CCSHAU, Hisar

The experimental field was infested by
Phalaris minor as a grassy weed, while the
Chenopodium album, Coronopus didymus,
Medicago denticulata and Rumex dentatus among
the broad-leaved weeds. At 90 DAS, Phalaris
minor density was significantly influenced by
application of different herbicides, either may
be pre-emergence (PRE) alone, post-emergence
(PoE) or PRE followed by PoE. Metribuzin at
350 g/ha resulted significantly lower weed
density of P. minor, Coronopus didymus, Medicago
denticulata, Rumex dentatus at 90 DAS as
compared to weedy check. Application of
metribuzin (350 g/ha) through mixing with
urea after first irrigation resulted in
significantly lower weed dry matter
accumulation by grassy weeds (7.9 g/m?) and
broad leaf weeds (15.1 g/m?) as compared to
weedy check treatment. Application of
aclonifen + diflufenican (TM)) fb
mesosulfuron+ iodosulfuron (RM) (1000+ 200
fb 14.4) and pyroxasulfone + pendimethalin
(TM)(127.5 + 1500 g/ha, PRE) fb mesosulfuron
+ iodosulfuron (RM) (14.4 g/ha, PoE) resulted
in 100 % weed control efficiency for both grassy
as well as broad leaf weeds at 90 DAS.
Application of metribuzin 350 g/ha through
mixing with urea after irrigation had no phyto-
toxicity on crop at 20 days after treatment
(DAT), however metribuzin at 525 g/ha had
phyto-toxicity at 20 DAT (3.3 %) which
recovered later while application of metribuzin
at 700 g/ha resulted in more phyto-toxicity

(20%) causing yield reduction. Weed free
treatment resulted in higher grain yield (5460
kg/ha) which was significantly higher than
metribuzin 350 g/ha, 525 g/ha and 700 g/ha,
clodinafop + metribuzin (60 +105 g/ha, TM)
and weedy check treatments. Application of
metribuzin 700 g/ha through mixing with urea
after first irrigation resulted in lower grain yield
(4393 kg/ha) as compared to other treatments
due to phyto-toxicity to the crop.

Evaluation of Rumex population for resistance
against different broad-leaved herbicides
(2020-22)

CCSHAU, Hisar

The Rumex population showed a
differential response to the application of
different herbicides. The GR,, values for
metsulfuron for the populations was less than
the recommended dose (4 g/ha) except for
Sollu Majra population which recorded GR;,
values 5.34 which was more than the
recommended dose. GR,, values for
carfentrazone, carfentrazone + metsulfuron and
2,4-D ester were less than the recommended
doses of these herbicides for control of broad
leaved weeds, while the GR,; values for the
sulfosulfuron + metsulfuron were higher for
all populations except Gignau and for
mesosulfuron + iodosulfuron, the GR 50 values
were higher for the Sollu Majra and Maham
populations than the recommended dose of
the herbicide (Table 1.5.1).

Table 1.5.1: GR,, (g/ha) values of Rumex populations for different herbicides based on per
cent reduction in dry weight 30 DAT.

Populations GRsog/ha
Metsulfuron | Carfentra | Carfentrazone | 2,4- D| Sulfosulfuron Mesosulfuron
zone + metsulfuron | ester | + metsulfuron | +iodosulfuron
Sollu Majra 5.34 7.54 7.29 116.03 97.55 21.35
Banawali 3.95 11.32 2.77 145.06 122.06 14.76
Pillukhera 3.52 5.53 0.86 166.87 36.80 10.48
Maham 441 1.72 7.54 92.90 22.64 18.48
Gignau 2.14 1.20 0.48 68.57 14.63 7.19
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Management of resistance in P. minor against
recommended herbicides in wheat through
use of pre and post emergence herbicides
(Rabi 2021-22)

SKUAST, Jammu

Different treatments had significant effect
on weed density and weed biomass at 60 DAS.
Among the herbicidal treatments, lowest weed
density as well as biomass of P. minor was
observed in fenoxaprop-p-ethyl + metribuzin
which was statistically at par with pinoxaden
+ metribuzin and clodinafop propargyl +
metribuzin (60+210 g/ha) and significantly
lower than other treatments. Clodinafop-
propargyl 60 g/ha and sulfosulfuron 25 g/ha
did not exhibits satisfactory control of P. minor.

Among the herbicidal treatments, highest
wheat grain yield was observed in fenoxaprop-
p-ethyl + metribuzin which was statistically
at par with pinoxaden + metribuzin, clodinafop
propargyl + metribuzin (60+210 g/ha),
pendimethalin + pyroxasulfone as PE, and
pendimethalin + metribuzin as PE, metribuzin
as POE and significantly lower than other
treatments. The lowest grain yield was recorded
with weedy check which was statistically at
par with clodinafop-propargyl 60 g/ha and
sulfosulfuron 25 g/ha as POE.

CCSHAU, Hisar

Management of herbicide resistant P. minor
at farmers’ fields

The efficacy of different herbicides against
resistant populations of P. minor was assessed
at farmers’ fields. The pre-emergence uses of
pyroxasulfone + pendimethalin (TM) at (127.5
+ 1500 g/ha) followed by PoE application of
meso + iodosulfuron 14.4 g/ha and pinoxaden
50 g/ha demonstrated at eight sites in rice —
wheat growing areas of Haryana provided 93.0
and 91% control of multiple herbicide resistant
P. minor whereas application of metribuzin
(urea mix) after first irrigation followed by
meso + iodosulfuron 14.4 g /ha resulted in 80.9
% control of P. minor. Application of

pyroxasulfone + pendimethalin (TM) at (127.5
+ 1500 g/ha) followed by PoE application of
meso + iodosulfuron 14.4 g/ha resulted in
higher grain yield (53.6 q/ha) followed by
pyroxasulfone + pendimethalin (TM) at (127.5
+ 1500 g/ha) fb pinoxaden 50 g/ha (52.7 q/
ha) (Fig.1.5.2 ).

m Per cent control of P. minor " Yield (kg/ha)

P minor control (%)
Yield (q/ha)

Pyroxasulfone + Pyroxasulfone + Metribuzin (350  Clodinafop +
pendimethalin ~ pendimethalin  g/ha) fb meso + metribuzin (60 +

(127.5 + 1500 (127.5 + 1500

g/ha) fb meso + g/ha) fb
iodosulfuron pinoxaden (50
(14.4 g/ha) g/ha)

Treatments

iodosulfuron
(14.4 g/ha)

210 g/ha)

Fig.1.5.2 : Effect of different treatments on P. minor
control (%) and yield of wheat

PAU, Ludhiana

Integrated management of P. minor and other
weeds in wheat (Rabi 2021-22)

Phalaris minor has evolved multiple
resistance to commonly used post-emergence
herbicides in wheat in the region. Eight FLDs
on control of P. minor with ready-mix of
clodinafop 9% + metribuzin 20% at 174 g /
ha were conducted in wheat. New herbicide
pre-mix gave 28% higher control of P. minor
and 18% higher wheat grain yield than
clodinafop, sulfosulfuron and pinoxaden. All
farmers were satisfied with results of new
herbicide.

WP-2: Weed biology, weed shifts and
management of weeds in non-crop areas

WP 2.1. Biology study of some invasive weeds
under changing scenario

AAU, Jorhat

The biology of two invasive weeds namely
Chromolaena odorata and Arundo donax was
studied. Population of C. odorata was collected
from 5 different districts of Assam viz.,
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Dibrugarh, Dhemaji, Kamrup, Jorhat and
Golaghat while the population of Panicum
repens were selected from the Instruction-cum-
Research Farm of AAU at Jorhat. The average
seed production capacity of C. odorata was
found to be 28652 ( + 13488) numbers of seeds
per plant in Assam condition, while, it varied
greatly from place to place. In many
populations, the number of cypsela per
caitulum was 27 numbers, however, the
average cypsela/ capitulum was computed as
29 (+ 3) numbers. In Panicum repense, number
of number of spikelets/panicle, number of
panicles/m? and number of seeds/m* were
recorded 224 + 26,87.8 + 4.5 and 19,264 + 2248,
respectively.

MPUAT, Udaipur

The weed biology of Rottboellia
cochinchinensis (Annual grass) was studied. No
germination was observed at 17.5 cm
throughout the period of data collection. Data
indicated that it is a tall, tufted annual grass
whose stems (culms) grow up to 230
centimetres (range from 19 to 25 com at 30
DAS & 170 to 230 cm at 60 DAS) in height
with leaf-blades of up to 45 centimetres in
length.

Monitoring of appearance of new weed
species

PAU, Ludhiana

Phalaris minor continued as most
problematic weed in wheat, Poa annua coming
up in high moisture areas and Polypogon
monspeliensis alongside bunds and water
channels. In transplanted rice, sporadic
occurrence of Saggitatia sagittifolianwas recorded.

Surveillance and management of new /
invasive / quarantine weeds

MPUAT, Udaipur

Periodical survey during Rabi 2021-22 and
Kharif, 2022 at places of high risks like FCI
godawns, seed processing plants, railway
station yard and krishi upaj mandis, public
distribution system shops of Udaipur,
Dungarpur and Chittorgarh were conducted

to find out the existing weed flora of the region
and weed technologies adopted by the farmers.
The major crops of the surveyed tehsils were
maize, soybean, blackgram and green gram in
Kharifand wheat, barley, chickpea and mustard
in rabi season. During Kharif season grassy
weeds were major weeds and most common
are Echinochloa colona, Eleusine indica,
Dactyloctenium aegyptium, Chloris barbata and
Cynodon dactylon and Commelina bengalensis,
Trianthema portulacastrum, Parthenium
hysterophorus, Physalis minima, Euphorbia hirta,
Celosia argentea and Corchorus olitorius among
broad-leaved weeds whereas Cyperus rotundus
obsereved under sedges. While in rabi season,
the major broadleaf weeds in the surved fields
were Chenopodium album, Chenopodium murale,
Melilotus indica, Fumaria parviflora, Malva
parviflora, Asphodelus tenuifolious, Convolulus
arvensis and Spergulla arvensis were observed
and Phalaris minor and Avena ludoviciana were
among grassy weed in the surved crops. BCKV,
Kalyani did not observe any new weed species.
Akola center observed heavy infestation of
Hyptis suoveolenc (Ran Tulas) along the road
sides in Eastern Vidarbha and aquatic weed
Salvinia molesta in Gadhchiroli district. They
also observed heavy infestation of Cuscuta in
some pocket on farmers’ field on soybean and
pigeonpea crop and along the road side
particularly in western Vidarbha districts which
needs effective weed management technology.

* Gadchiroli, Maharashtra, India
Unnamed Road, Maharashtra 442605, India

- Lat20.180731°
Long 80.032698*
16/03/22 08:15 AM

Monitoring of weed shift due to weed management
practices, changes in cropping systems and climatic

parameters prevailing ecosystems
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PDKYV, Akola

Wide spread appearance of Alternanthera
triandra on fallow lands and field bunds in
Eastern Vidarbha region was observed. While
in some areas mostly nearby cities Ipomoea spp.
was observed on big trees and electric poles
etc. In Western and Central Vidarbha zone,
predominant cropping system is soybean-based
farmers growing soybean year after year and

used continuous imazethapyr to control weeds,
now they are facing problem of resistance of
weed viz. Commelina benghalensis to herbicides
in their fields. The centre suggested for crop
rotation.

MPUAT, Udaipur

Weed shift was observed in maize- wheat
cropping system in comparison to 2016-17
(Table 2.1.1)

Table 2.1.1: Weed shift in maize-wheat cropping system in Rajashthan.

Season
cropping system

Weed status at 2016-17 in maize wheat

Weed status at 2022-23 in maize wheat
cropping system

Melilotus indica (10.2%)

Kharif | Monocots Monocots
Echinochloa colona (33.7%), Dinebra retroflexa Echinochloa colona (35.0%), Dinebra retroflexa
(30.2%), Commelina bengalensis (11.6%), (18.1%), Commelina benghalensis (08.3%),
Dicots Dicots
Digera arvensis (9.6%), Trianthema partulacafram | Digera arvensis (16.2%), Trianthema
(8.8%) and Corchorus olitorious (6.1%) at 30 partulacastrum (18.3%) and Corchorus
DAS olitorious (4.1%).

Rabi Monocots Monocots
P. minor (39.6%) Phalaris minor (12.9%) and Cynodon dactylon
and A. ludoviciana (12.9%), (6.3%).
Dicots Dicot

C. album (21.6%), C. murale (4.1%), Convolvulus
arvensis (4.6%), Fumaria parviflora (7.0%) and

Chenopodium album (26.3%), Chenopodium
murale (14.3%), Melilotus indica (2.2%),
Malwa parviflora (32.4%)., Fumaria parviflora
(3.2%), Coronopus didymus (4.6%)

CCSHAU, Hisar

Survey was done in Hisar, Rohtak, Sonipat,
Kaithal, Karnal, Jind, Bhiwani districts during
Rabi 2021-22. Following observations were
made:

e Under the rice-wheat cropping system the
infestation of Phalaris minor varied in
different districts and average population
of Phalaris minor in Fatehabad (49/m?),
Sirsa (37/m?), Kaithal (54/m?),
Kurukshetra (63/m?), Karnal (35/m?),
Panipat (42/m?), Sonipat and Rohtak (64 /
/m?) and Jind (55/m?) was reported under
poor controlled conditions.

e The pea crop in Mahendergarh district was
infested with Chenopodium_album, Avena

ludoviciana (Wild oat), Trifolium sp.
(Metha), Rumex sp. and Sisymbrium irio
(Wild mustard).

e Infestation of parasitic weed Orobanche in
Loharu, Jui, Tosham Blocks of Bhiwani is
Mustard crop was more, while in Satnali
block of Mahendergarh infestation of
Orobanche was less.

e Regarding herbicide use, 29.5% farmers
were using only pyroxasulfone, 25.9%
using metribuzin broadcasting after first
irrigation and subsequent application of
clodinafop or pinoxaden. About 11.5%
farmers were using broadcasting of only
metribuzin after just first irrigation
without any application of post emergence
herbicide, while still 8.65 farmers were
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using clodinafop in spite of its poor
efficacy against herbicide resistant
biotypes of Phalaris minor (Fig. 2.1).

e Leptochloa chinensis is being emerged as
important weed both under transplanted
and direct seeded rice conditions as
indicated from survey of different districts
of Haryana namely Karnal, Kurukshetra
and Kaithal. Dactyloctenium aegyptium,

Echinochloa sp., Leptochloa chinensis were
major weed in both direct seeded rice and
transplanted rice.

e Poor control of Echinochloa colona and
Echinochloa glabrescens was reported in
Hisar District and the seeds were collected
for the resistance studies against the
bispyribac-Na.
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Fig 2.1 : Adoption of establishment methods and herbicide use in wheat

KAU, Thrissur

KAU, Thrissur observed invasion of
Xanthium strumarium (Common cocklebur,
Asteraceae) from Chimminey Wild Life
Sanctuary, Thrissur District, Kerala. Incidence
of this weed was earlier reported from
Bharathapuzha river basin during 2008-09 and
2017 and Chaliyar river basin in 2020. Plants
at different stages of growth could be observed,
though, majority of the population was at
senescence stage with 20-50 fruits per plant.
A very high weed density ranging from 80-
120 plants/m? was recorded during the
diagnostic visit conducted in July 2022. The
soil was acidic with pH of 4.8-5.0. Cuscuta
spp., infestation is reported in different crops
like pulses, chilli, amaranth, ornamentals,
brinjal and tomato in Kerala, and the spread
might have occurred due to the floods of 2018.

AAU, Anand

AAU, Anand observed invasion of
Argemone Mexicana in different parts of Gujarat

entering in new cultivated field as new
emerging weed in Gujarat. In many areas of
different districts of Gujarat weed flora shifted
towards monocot weeds in wheat fields was
observed due to continuous use of 2,4-D or
metsulfuron-methyl to manage dicot
weedswhich provide opportunities to flourish
monocot weeds and that did not control by
the said herbicides. Awareness campaign/
training programme/OFT/FLDs were
conducted to manage complex weed flora in
wheat by using premixed herbicide/s. Escape
incidence of Commelina benghalensis after
application of pendimethalin 750-1000 g/ha in
cotton, greengram, soybean were observed at
farmers and research farms. Escape of dicot
weed Digera arvensisand Phyllanthus niruriwere
also observed in the research farm as a result
of pre-emergence application of pendimethalin
750-1000 g/ha in cotton, greengram and
soybean crops. Moreover, Setaria spp. was not
controlled by the application of tembotrione
120 g/ha under demonstration plot at AICRP-
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WM, farm showed some resistant against
herbicides.

Integrated mmanagement of problematic
weed Parthenium hysterophorus in university
campus to achieve status of Parthenium free
campus

PAU, Ludhiana

All the AICRPWM centres observed the
Parthenium Awareness Week (PAW-2022) with
great zeal and fervour to keep their university
campuses Parthenium free and to make people
aware about the menace and management of
this weed. Every centre conducted various
programmes like demonstration of chemical
and biological control, ppt presentations, photo
exhibitions, uprooting the weed etc. to achieve
the PAW objectives. PAU, Ludhiana continued
maintained the village Mansuran (Ludhiana)
as Parthenium free village, since 2016, with
support of villagers and PAU Centre. Most of
the centres made efforts to keep the Parthenium
free campus of their universities besides doing
general awareness about the weed. The PAW
activities conducted by the centres in
association with KVKs, Schools, Colleges and
municipalities attracted the digital and print
mea to cover the events in their TVs and
newspapers.
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WP 2.2 Taxonomic and phyto-geographic
assessment of invasive and other problem
weeds

AAU, Jorhat

AAU, Jorhat also studied the taxonomic
and phyto-geographic assessment of knot-
weeds Polygonum and Persicaria belonging to
family Polygonaceae. Most of the members of
Polygonum and Persicaria possessed vegetative
mimicry to each other. Hence, recognition of
species at their vegetative state is often
considered as a difficult task. To solve these
difficulties of distinguishing the species at
vegetative state, the Ochrea (stipule of
Polygonum and Persicaria) could be an important
taxonomic tool, either alone or in combination
of petiolar and laminar characteristics. All
together eleven species, 6 belonging to Persicaria
and 5 to Polygonum, were found to be of
common occurrence as weed in different land
situations in Assam. All the species, despite
of their weedy nature, have more or less utility
in the society either as vegetable or for
medicinal purposes. Polygonum microcephalum
was the only species which escaped from
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cultivation and appeared as weed in orchards,
gardens and similar upland cropland
situations, while rest of the species were wild
and facultative weeds of variety of crops. Key
based on the characteristics of Ochrea and its
relevant internode and foliaceous petiolar wing
were developed for species identification.

WP 2.3. Identification of new herbicides and
to study their effect on cutting and spray time
for the management of Lantana

CSKHPKYV, Palampur

Least regrowth of Lantana after April
cuttingwas recorded while more regrowth after
May cutting. Among time of spray, after 2
months of cutting recorded more regrowth of

Lantana over spray after 1 month cutting.
Herbicide application of glyphosate (1.5 kg/
ha) had the least regrowth of Lantana bushes
in comparison to no herbicide application.
The effect of time of cutting and time of spray
on number of shoots per plant were found to
be non-significant. With herbicide application,
number of shoots per plant was found to be
lower with glyphosate (1.5 kg/ha) which was
statistically at par with glyphosate + surfactant
(1.5 kg/ha + 1000 g/ha). The lowest number
of leaves per plant was found to be in April
cutting of Lantana as compared to May and
August cutting. The number of leaves per plant
was not significantly affected by time of spray
and herbicide application (Table 2.3.1).

Table 2.3.1: Growth parameters of Lantana at the time of spray.

Treatment Shoot height | Number of | Number of
(cm) shoots per | leaves per

plant plant

Time of cutting

1* week of April 44.80 3.25 320.31

1* week of May 59.71 3.45 357.40

1% week of August 50.97 3.19 367.96

CD (P=0.05) 2.54 NS 5.71

Time of spray

1 month after cutting 47.77 3.21 346.39

2 months after cutting 55.88 3.39 350.72

CD (P=0.05) 1.20 NS NS

Herbicide application

Glyphosate (1.5 kg ha™) 49.08 2.79 346.07

Glyphosate + Surfactant (1.5 kg ha™ + 1000 g ha™) 50.08 3.03 353.18

Glyphosate + Metsulfuron-methyl (1.5 kg ha™ + 4 g ha™) | 52.50 3.25 346.17

Glyphosate + Metsulfuron-methyl + Surfactant (1.5 kg | 52.91 3.49 348.25

ha™ +4 gha™ + 1000 g ha™)

Unsprayed 54.56 3.93 349.12

LSD (P=0.05) 1.67 0.33 NS

Management of aquatic weeds

WP 2.4. Management of Salvinia molesta in
rice fields

Cooperating centers: BCKV, Kalyani, KAU,
Thrissur

BCKY, Kalyani surveyed the Salvinia molesta
for its infestation in in Nadia, Murshidabad, N

& S 24 PGS, Howrah and Hooghly districts but
did not find its presence. KAU, Thrissur
conducted experiment with 15 treatments in
pots for its chemical control. The effectiveness
of various treatments was assessed in the tank
based on phytotoxicity scoring, per cent of
control, fresh weight and regrowth of Salvinia
molesta. Effective control of S. molesta was
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observed when sprayed with herbicides
glufosinate ammonium, (florpyrauxifen-benzyl
+ cyhalofop-butyl), (cyhalofop butyl +
penoxsulam) and (butachlor + penoxsulam).
Among the various chemicals, 90% control was
observed in salicylic acid, copper sulphate and
acetic acid. However, new sprouts were
observed by 40 days after spraying. Spraying
of 2,4 -D amine resulted in only 17% control
whereas for lime 32% control was observed. The
pre-mix herbicide (butachlor + penoxsulam)
was found to be most effective in terms of rapid
action as well as complete drying (98%) of
salvinia. By ten days, the entire salvinia mat
decayed without any regrowth. Another
effective herbicide was cyhalofop butyl +
penoxsulam in which complete control (98%)
was registered at 40 DAT with a phytotoxicity
score 5 with no traces of regrowth. In the case
of pre-mix herbicide (florpyrauxifen-benzyl +
cyhalofop butyl), the action was slow and
symptoms of phytotoxicity appeared only after
one week as in the case with carfentrazone
ethyl. A phytotoxicity score of 5 with 98%
efficiency was registered in (florpyrauxifen-
benzyl + cyhalofop butyl) at 40 DAT. Spraying
broad-spectrum contact herbicide glufosinate
ammonium at the rate of 0.3 kg/ha was
sufficient for managing the weed. Glufosinate
ammonium can be recommended in paddy
fields for preparatory cultivation. Carfentra-
zone ethyl at 0.02 and 0.04 kg/ha was slow in
action, as the symptoms of phytotoxicity were
observed only after one week of spraying. In
the case of the application of salicylic acid, acetic
acid and copper sulphate, quick control was
observed within 24 hours, however, by 40 DAT
regrowth was registered, indicating the short-
term activity of the chemicals. Use of lime
resulted in slight control. Gypsum application
had no inhibitory effect on salvinia. On the
contrary, it enhanced the growth.

WP 2.5 Managment of aquatic weed
Vallisneria in wetland rice

KAU, Thrissur

Vallisneria also known as eel grass or tape

grass is a common submerged aquatic plant
in Kerala. @ KAU, Thrissur conducted an
experiment in rice variety * infested with the
weed. Remarkable reduction in weed dry
weight was observed in 2,4-D (1.0 kg/ha)
applied plots at all stages of observation
followed by pre-mix herbicide florpyrauxifen-
benzyl + cyhalofop butyl @ 0.15 kg/ha,
florpyrauxifen-benzyl @ 31.5 g/ha and hand
weeding at 20 and 40 days after transplanting.
At 20 DAS (days after spray), in the remaining
treatments, weed dry weight increased from
the initial observation due to increased growth
of the weed and these were almost on par with
each other. Weed control efficiency (WCE) was
100% in 2,4-D applied plot on 20" DAS.
Florpyrauxifen-benzyl + cyhalofop butyl@ 0.15
kg/ha and Florpyrauxifen-benzyl @ 31.5 g/ha
were the next best alternative with 98% WCE.
All other treatments were with less than 25%
WCE. At 50 DAS and harvest, a similar trend
was followed, but with reduced weed control
efficiencies.

WP 2.6 Management of aquatic weeds in farm
ponds by pond liming

KAU, Thrissur

KAU, Thrissur conducted an study during
July - August 2022, using cement tanks of 40
L capacity to standardize the quantity of liming
materials like burnt lime (CaO) for the
management of aquatic weeds in pond. The
cement tanks were filled with pond water of
pH 7.01 and uniform quantity of fresh aquatic
weed najas (1 kg each) collected from the
infested pond was put into the water and kept
for acclimatization under partially shaded
condition for one week. Then treatments were
imposed. The change in pH and EC of the
water was monitored 2 hours after application
of treatments. There was a sudden increase in
pH from 7.01 to 9.76 which further increased
to 10.29 by 2 days. The EC increased from 104
to 189 pS/cm with the application of lime. It
was found that the lower doses of lime from
50 to 400 mg/L were not effective. However,
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the lime application at 600 mg/L could
completely control the weed. Based on the
above results field trials were done at three
locations in Thrissur and Palakkad districts.
The ponds selected were severely infested with
mixed flora of submerged aquatic weeds najas
and hydrilla. After lime application, the aquatic
weeds were successfully managed in thee
pond.

Management of aquatic weed Limnocharis
flava in rice

KAU, Thrissur

Experiment was conducted for the
management of Limnocharis flava in rice variety
Jyothi, a short duration HYV of KAU, raised
as a transplanted crop at a spacing of 15 cm
x 10 cm. Post-emergent application of 2,4-D
Na salt, 1.0 kg/ha, 18-20 DAS and
florpyrauxifen benzyl 31.5 g/ha, 15-20 DAS
proved best herbicides to control the weed
(Table 2.6.1)

Table 2.6.1: Effect of treatments on weed control efficiency (%), grain and straw yield of

rice, and BC ratio.

Treatment 30 60 Harvest }(;Jile‘:;iln ;t:?cvlv BC
DATP | DATP (kg/ha) (kg/ha) ratio

Post emergent application of 2,4- a .

D Na salt, 1.0 kg/ha, 18-20 DAS 100 88 83 4523 5326 252

Penoxsulam + butachlor 820 b b

o/ha, 0-7 DAT 93 87 80 3424 4291 1.88

Penoxsulam +pendimethalin, 625 b b

¢/ha, 0-7 DAT 93 85 86 3369 4136 1.81

Metsulfuron ethyl + chlorimuron b b

ethyl4 g/ha 15-20 DAS 91 86 85 3614 4262 2.01

Florpyrauxifen benzyl + cyhalofop a a

butyl 150 ¢/ha 15-20 DAS 100 88 82 4498 5498 2.44

Florpyrauxifen benzyl 31.5 g/ha, a a

15-20 DAS 100 89 84 4476 5416 2.42

Bispyribac sodium 25 g/ha, 15-20 38 86 82 3508 4294 1.92

DAS

Cyhalofop butyl + penoxsulam 95 85 85 3620 4128 1.93

150 g/ha

Carfentrazone ethyl 25 g/ha 92 84 83 3516° 4261° 1.96

HW at 20 and 40 DAT 100 98 91 4529° 5392° 1.70

UWC 0 0 0 2061° 2981¢ 0.45

SD 346.60 413.33

Sem+ 245.08 292.27

LSD (P=0.05) 723.00 862.18

WP 2.8 Biological control of water hyacinth
by Neochetina spp.

Cooperating centers: AAU, Anand, BCKY,
Kalyani, SKUAST, Jammu, MPUAT, Udaipur,
PJTSAU, Hyderabad, OUAT, Bhubaneswar,
PAU, Ludhiana, TNAU, Coimbatore, RVSKVYV,
Gwalior

AAU, Anand observed good population of
adult weevils from the pond of Sadanapura
village, however no complete control of the
weed was observed. Adults weevils from
Sadanapura village pond were collected and
further released on 25-08-2022 at Tundel village
but pond is given on lease for fish farming and
cleaned by the owner. BCKV, Kalyani could
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not find any perennial pond infested with
water hyacinth so experiment was not
conducted. SKUAST, Jammu observed only
average 19-27 feeding scars/leaf with few die
back symptoms (5-10%) at Tanda village.
MPUAT, Udaipur conducted study in cemented
tank. The observation showed that there were
not significant built up in the population of
the weevil. Complete defoliation and plant
mortality was not observed; however, it
suppressed the growth of water hyacinth.
PJTSAU, Hyderabad conducted a survey to
determine the Neochetina spp. infestation levels
in various tanks around Rajendrnagar.
However, the population was very low (1.0 to
1.8 weevils/10 plants). Hence to augment the
existing populations, centre initiated rearing
of weevils in water tanks constructed at AICRP
on Weed Management. The weevils are being
reared for further release in the infested ponds.

OUAT, Bhubaneswar released 200 number
of weevils in the perennial pond of Delang
(Puri district) and study is under progress.
PAU, Ludhiana released the weevils in village

Boparai Kalan and Galib Kalan but did not
observe good control hence the ponds were
cleaned manually. TNAU, Coimbatore released
Neochetina spp. weevils collected from various
sources on 31.10.2022 and 18.11.2022 in the
newly emerged water hyacinth patches at
Krishnampathy tank near Wetland farm of
TNAU. Number of weevils survived at the time
of release was around 650. Observation on the
population build-up of beetles, dieback
symptoms on water hyacinth plants and clear
water appearance will be recorded. RVSKVYV,
Gwalior after successful biological control of
water hyacinth in one of the big water bodies
selected another perennial pond infested with
the water hyacinth in the village Hanumangarh
of District Gwalior and release the weevils in
2019. The population of bio-agents were found
increased (average 5.7 adult/plant ) in the
month of September, 2022 after 2 years. The
feeding scars were also increased and get 25.6/
leaf and found 0-10 on an average. The
population of bio-agents increasing as compare
to last six months. Dieback symptoms on leaves
had also been increased (Table 2.8.1).

Table-2.8.1: Population of the bio-agent, feeding scars and dieback symptoms of weevils

on water hyacinth plant 2020-21.

Time period Adults Feeding Dry weight | Damage (0-5 | Clear  water
scarce  On | (g/m?) scale) surface (10 to
leaves 100%)

March, 2020 2.4 3.8 300 0 -

September, 2020 3.2 7.2 280 1 -

March, 2021 5.6 7.2 280 2 10

September, 2021 6.2 9.8 250 1 10

February, 2022 10.4 18.5 200 3 20

September, 2022 12.5 25.6 150 3 20

Av £+SD 3.98 8.31 57.50

WP 2.9 Efficacy of Alternanthera philoxeroides
(AP) aqueous extracts on growth and
development of Eichhornia crassipes: A Green
Approach

UAS, Bengaluru

UAS, Bengaluru conducted an experiment

to the allelopathic potential of Alternanthera
philoxeroides (Mart.) Griseb. against water
hyacinth and also bioassay study on black
gram. Aqueous extract of AP was determined
by GCMS. About 53 phytoconstituents were
identified in different plant parts. Among the
53 phytochemical constituents, nine
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compounds were present in all the plant parts.
The whole plant of aqueous extract showed
the highest phyto-constituents than other plant
parts of A. philoxeroides. A pot culture
experiment with 21 treatments was conducted
to see the influence of allelochemicals of A.
philoxeroides on water hyacinth. The treatments
showed highly significant difference compared
to control after 30 and 45 days after imposition
of treatments. The treatments showed greater
reduction in fresh weight at higher doses of
plant aqueous extracts compared to control.
The increase in growth of 40.32% in E. crassipes
under control while in whole plant extract at
80 g/1, fresh weight reduced from 160 g to
35 g (78.13 %) and it showed the highest
significant reduction compared to other
treatments followed by leaf extract 80 g/1 and
stem extract 80 g/L. The allelopathic effects
of extracts of each plant part of A. philoxeroides
on the growth and development of water
hyacinth ranged overall as growth stimulatory
effect at lower concentration and inhibitory
and suppressive effect at higher concentration.

In the lake experiment, significant
reduction of plant biomass observed in water
hyacinth treated with aqueous extracts of A.
philoxeroides. The fresh weight was increasing
in all the stages of the plant under control and
whereas the fresh weight was decreasing in
all other treatments imposed with aqueous
extracts of A. philoxeroides. Highest fresh weight,
stem length and no of leaves and number of
branches reduction was observed in whole
plant extract at 120 g/L.

The effects of allelochemicals of A.
philoxeroides on germination and growth of
black gram was also studied. The aqueous
extracts of higher concentration in all plant
parts (stem, leaf, root, whole plant) reduced
the germination percentage of black gram crop.
The most effective aqueous extract in
suppressing the germination of black gram was
stem at 120 g L (4%) followed by leaf (18%),
root and whole plant (30 %) . Higher

concentration of aqueous extracts of different
plant parts of A. philoxeroides showed
significantly lower SVI (seedling vigor index)
. The same trend was observed within the plant
part of A. philoxeroides at different
concentrations. The allelopathic potential will
be high at higher concentrations hence it affects
the germination percentage of black gram

An experiment was conducted to evaluate
the efficacy of allelochemicals of A. philoxeroides
as pre- and post-emergent application on
control of weeds in black gram under field
condition. The per cent germination was low
in whole plant >root>stem>leaf treatments
sprayed at higher concentrations at 160 g/L
compared to lower concentration at 120 g/L.
Highest inhibition in germination was
observed in whole plant followed by root, leaf
and stem aqueous extract. Germination was
not affected in black gram control plot. Aqueous
extracts of A. philoxeroides significantly
influenced the lower weed density and weed
dry weight in blackgram field experiment.
Highest reduction of weed density and weed
dry weight was observed in whole plant extract
at 160 g/L in grasses.

At all the stages of crop growth,
significantly lower plant height was recorded
from the treatments, however among the
aqueous extracts, application of leaf extract
showed the lower reduction of crop growth
followed whole plant and root extract. This is
because the allelopathic effects played
important role for reduction of plant height
and number of branches in all the treatments

The yield parameters as influenced by
different aqueous extracts of A. philoxeroides in
black gram crop differed significantly due to
allelochemicals potential. These allelochemicals
as pre-emergent spray inhibited the
germination percentage of black gram and
directly reduced the plant population of the
black gram crop.

Interaction between different plant parts
and different concentration of aqueous extracts
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of A. philoxeroides significantly varied in the
experiment. As the concentration of the
aqueous extract increased, there was decrease
in weed count observed. However, when the
effect of different plant parts on weed dry
weight was noticed, whole plant extract
recorded lowest weed density and weed dry
weight followed by root, leaf and stem extracts.
The results from this study showed that the
isolated compound from Alternanthera
philoxeroides (Mart.) Griseb. had remarkable
allelopathic potential. The aqueous extract at
different concentration in different plant part
significantly inhibited the seedling growth of
water hyacinth. The aqueous extract also
reduced the germination of black gram.

WP 2.10: Identification of weeds of national
importance (WoNI)

Cooperating centers: AAU, Jorhat, SKUAST,
Jammu, OUAT, Bhubaneswar, PAU, Ludhiana,
CSKHPKYV, Palampur, TNAU, Coimbatore,
KAU, Thrissur, UAS, Bengaluru, IGKV, Raipur

All the centres started the identification of
weeds of national importance by physical and
literature survey based on the questionnaire
developed by DWR, Jabalpur. AAU, Jorhat
identified Ludwigia peruviana, Mikania micrantha,
Chromolaena odorata, Mimosa diplotricha, Panicum
repens. SKUAST, Jammu sent the questionnaire
for identification of weeds of national
importance in Jammu and Kashmir. OUAT,
Bhubaneswar also sent questionnaire to
identify WoNI in 10 districts of Odisha. Work
is in progress.

PAU, Ludhiana did random survey of 15
farmers from district Barnala, having rice-
wheat as the dominant system. The survey
revealed seven major weeds concerning
farmers in the region. Phalaris minor was the
most dominant present at all locations,
Chenopodium albumand Leptochloa chinensis each
present at 12 locations, Echinochloa colona
present at 6 locations and Rumex dentatus,
Dactyloctenum aegyptium and Portulaca oleracea
each present at 5 location each. The farmers

reported P. minor as the most invasive and
having long term impacts on vegetation and
ecosystem. All other weeds vary in their
categorization in term of invasiveness and
impacts. For example, L. chinensis had higher
ability to establish, seedling tolerance to weed
control practices and is highly competitive once
established. Same was the case with R. dentatus
and E. colona.

Based on the invasiveness characteristics,
general impacts, potential for spread and social
impacts, CSKHPKY, Palampur ranked Lantana
camara as the number one weed of the state
tollowed by Parthenium hysterophorus, Ageratum
conyzoides, Bidens pilosa, Avena fatua, Sorghum
halepense, Phalaris minor, Oxalis latifolia, Syndrella
vialis, Alternanthera philoxeroides, Persicria
hydropiper, Galinsoga parviflora, Chromolaena
adenophorum, Imperata cylindrica, Echinochloa
colona, Cyperus iria, Commelina sp, Digitaria
sanguinalis, Polygonum alatum and Spergula
arvensis in that order.

TNAU, Coimbatore conducted the survey
from the sources in 18 districts of of Tamil
Nadu From the data collected in
questionnaire, Major weeds present in the
surveyed districts were Cyperus rotundus,
Parthenium hysterophorus, Cyanodon dactylon and
Prosopis julifloraunder non-cropped areas. KAU
surveyed Thrissur and Alappuzha for WoNL
The major weeds of Kerala were Hydrilla,
Salvinia, Eichhornia. UAS, Bengaluru identified
Chromolaena odorata, Eichhornia crassipes Mart
Solms. IGKYV, Raipur initiated study in 28
villages and work is in progress.

WP-3 Fate of herbicide residues in different
agroecosystems

WP 3.1 Assessment of herbicide residues
under program WP-1.1 Weed management in
major crops and cropping systems and station
trials specific to the state

PJTSAU, Hyderabad

Herbicide residues in cotton based inter
cropping systems
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Diuron and quizalofop analysis was carried
out on HPLC with UV/DAD detector.
Pendimethalin residues in soil were determined
by GC. Initial residues of diuron,
pendimethalin, quizalofop at 4 hours after
herbicide application varied from 0.298 to 0.322
ng/g, 0.432 to 0.458 pg/g and 0.022 to 0.031
pg/g in the soil samples. Diuron residues
persisted up to 60 days after herbicide
application in the soil. At the time of harvest,
the diuron residues were below the detection
limit of 0.05 pg/g in all the soil. Persistence

of pendimethalin and quizalofop soil could be
noticed up to 60 days after pre-emergence
application in soil. At the time of harvest, the
pendimethalin residues were below the
detection limit of 0.05 pg/g in all the soil
samples. Persistence of quizalofop in soil could
be noticed up to 15 days after herbicide
application. At the time of harvest, the
pendimethalin residues were below the
detection limit of 0.012 pg/g in all the soil
samples. (Table 3.1.1)

Table 3.1.1: Pendimethalin residues in soil samples (Kharif 2022).

Treatment Days after herbicide application
0 15 30 60 Harvest
(125 DAS)

Cotton+soybean-IWM 0.432 0.312 0.145 0.074 BDL
Cotton+soybean-Chemical |0.462 0.298 0.142 0.081 BDL
Cotton+Sesame-IWM 0.468 0.285 0.136 0.065 BDL
Cotton+Sesame-Chemical |0.452 0.308 0.145 0.071 BDL
Cotton+Dhaincha-IWM 0.441 0.311 0.122 0.071 BDL
Cotton+Dhaincha-Chemical |0.458 0.302 0.118 0.055 BDL

Residues of atrazine, tembotrione and
topramezone in soil and maize samples in
maize-chick-pea cropping system

For residue analysis, soil samples were
collected at 4 hours after herbicide application
and at harvest. Grain, and straw samples (rice
and maize), were collected randomly from all
the treatment plots at harvest time. Atrazine
residue were determined on GC-FTD.
Topramezone and tembotrione residues in soil
were analysed by HPLC-UV. Initial residues
of atrazine at 3 hours after herbicide application
varied from 0.344 to 0.362 pg/g in the soil
samples. The persistence of atrazine in soil
could be noticed up to 60 days after application
of the herbicide. In the soil, grain and plant
samples , the atrazine residues were below the
detection limit of 0.05 ng/g at the time of
harvest. The initial residues of the topramezone
in soil was 0.014 to 0.017 ng /g and tembotrione
residues in soil varied from 0.022 to 0.031 ng/
g. Topramezone residues in soil could be

assessed in soil at 60 days after application of
the herbicide and at harvest stage of the crop.
At the time of harvest the tembotrione and
topramezone resiues in soil, grain and plant
were below the detection limits (0.01 ng/g).

PAU, Ludhiana

Samples were collected from field
experiment to estimate the residues of
metribuzin and pendimethalin applied to pea.
The experiment was conducted in triplicate
with three treatments: T1: Pendimethalin 750
g/ha, T2: Pendimethalin 750 g /ha followed by
paddy straw mulch 7.5 t/ha and T3: Metribuzin
210 g/ha. Metribuzin and pendimethalin
residues were quantified using HPLC. The
LOD and LOQ of metribuzin and
pendimethalin were 0.02 and 0.05 pg/g,
respectively. The initial residues of
pendimethalin were 0.309 and
0.321 pg/g in Tl and T2 treatments,
respectively while for metribuzin residue were
0.100 ng/g.
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TNAU, Coimbatore

Soil samples were collected at 0, 1, 3, 5, 10,
15, 30, 45 and 60 from the herbicides applied
and hand weeding plots and were subjected
to respective residue analysis to find out the
persistence and residue in soil. Similarly plant
straw and grain were also collected for its
residue analysis. Pyrazosulfuron ethyl,
bispyribac-sodium, bensulfuron-methyl
penoxsulam, pretilachlor, cyhalofop-p-butyl
residues were analysed by HPLC-DAD.

Persistence of herbicides (Rabi 2021-22)

Residues of bensulfuron- methyl and
cyhalofop-butyl persisted up to 30 DAHA,
pretilachlor persisted up to 45 DAHA,
pyrazosulfuron-ethyl bispyribac-sodium and

penoxsulam persisted up to 15 DAHA. The
dissipation of all the herbicides was found to
follow first order reaction kinetics (R*>0.90)
with the half-life ranging from 9.06 to 13.02
days. The residues of all the herbicides in soil,
grain and straw from different plots were below
0.01 mg/kg. (Table 3.1.1)

Persistence of herbicides (Kharif 2022)

The dissipation of all the molecules was
found to follow first order reaction kinetics
(R?>0.90) with the half-life of 10.3 to 11.8 days
for pyrazosulfuron ethyl, 12.5 days for
bispyribac-sodium,13.4 days for cyhalofop-
butyl, 11.3 days for penoxulum and 12.6-14.1
for bensulfuron-methyl. The residues of all the
herbicides in grain and straw from different
plots were below 0.01 mg/kg (Table 3.1.2).

Table 3.1.1: Persistence of different herbicides in rice soil (Rabi 2021-22) in rice-rice cropping

system
.. Residue (mg/kg)/ days

Treatments Herbicide 0 @ho] 1 3 5 10 15 30 5 50 90
PE
pyrasosulfuron-| PSE 0.038 0.032 0.025| 0.018| 0.014| 0.012| BDL BDL | NA NA
ethyl fb HW
PE BSM 0.071 0.062| 0.054| 0.041| 0.028| 0.018 | 0.014| BDL | BDL| NA
bensulfuron-
methyl + Pretilachlor | 0.416 | 0384 | 0372 0298 | 0216 0.128| 0.092| 0.036| BDL| BDL
pretilachlor fb
HW
PE PSE 0.041 0.036 0.031| 0.027| 0.018| 0.013| BDL | BDL | NA NA
pyrasosulfuron-| Penoxsulam| 0.034 0.029 | 0.021 | 0.017| 0.014| 0.010| BDL | BDL | NA | NA
ethyl (10% WP)
fb penoxsulam+| Cyhalofop | ) ych | (055 | 0.049 |0.041 |0.030 |0.018 0013 |BDL [NA |NA
cyhalofop butyl| butyl
(RM)
PE bensulfuron-| BSM 0.074 0.068 [ 0.059 |0.049 |0.031 |0.024 |0.014 | BDL |BDL | NA
methyl + fb POE
bispyribac- BPS 0.032 0.026 |[0.019 |[0.017 |0.012 |0.010 |BDL |BDL |NA NA
sodium
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Table 3.1.2: Dissipation equation, correlation coefficient and half-lives of different herbicides

in soil
Treatments Herbicide R2 t12
PE pyrasosulfuron-ethyl fo HW PSE 0.903 9.13
. BSM 0.884 12.42
PE bensulfuron- methyl + pretilachlor fb HW Protilachlor 0972 13.02
PSE 0.996 9.13
fEh};i/;?OsoZuiiufon-ethyl penoxsulam+ Penoxsulam 0981 9.08
y pouly Cyhalofop- butyl | 0.971 12.97
. . . BSM 0.952 12.20
PE bensulfuron-methyl + bispyribac-sodium BPS 0922 9.39

WP 3.2 Assessment of herbicide residues in
the long-term experiments under program
WP-1.2 Weed Management under
conservation tillage-based cropping

PJTSAU, Hyderabad

Herbicide residues in cotton- maize-green
manure conservation agriculture experiment

A field study was initiated on conservation
agriculture in cotton (Kharif, 2022) — maize (Rabi
2021-22) — Sesbania green manure (summer)
cropping system to study the influence of
herbicides on soil properties and also to assess
the carryover of the herbicide residues. Diuron,
pyrithiobac sodium, quizalofop-p-ethyl
herbicides were applied to the cotton crop.
Atrazine was applied 1000g/ha as pre-
emergence. Atrazine residues were determined
by GC-FTD. Diuron residue in soil was
determined by HPLC with UV detector.
The LOD and LOQ reported for diuron was
0.0165 pg/g and 0.05 pg/g respectively.

Atrazine residues in soils

At 4 hours after herbicide application, initial
residues of atrazine varied from 0.394 to 0.422
ng/g in the soil samples. In the final soil
sample, and maize grain/ plant samples
collected at the time of harvest, the atrazine
residues were below the detection limit of 0.05

ng/g.
Kharif 2022

Initial residues of diuron and quizalofop-

ethyl at 4 hours after herbicide application
varied from 0.198 to 0.316 pg/g and 0.038 to
0.050 pg/g in the soil samples. In the soil
sample at the time of harvest, the diuron and
quizalofop-ethyl residues were below the
detection limit of 0.05 pg/g and 0.01 pg/g in
all the soil samples.

PAU, Ludhiana
Wheat 2021-2022

Metribuzin and clodinafop-propargyl were
analysed in wheat. The LOD and LOQ of
metribuzin and clodinafop-propargyl were 0.02
and 0.05 pg/g, respectively. Initial residues of
metribuzin in soil ranged from 0.033 to 0.148
pg/g in different treatments and the residues
were below the detectable limit (<0.01 pg/g)
in soil and wheat grain at the harvest of crop.
The residues of clodinafop-propargyl in soil
and wheat grain at harvest under
recommended herbicide and IWM treatments
were below detectable limit (<0.05 ng/g).

Maize 2022 (Maize-mustard cropping
system)

Topramezone from soil samples was
extracted by ultrasound assisted extraction
(UAE) method. The residues were quantified
using HPLC. The LOD and LOQ of
topramezone were 0.003 and 0.01 ng/g,
respectively. The initial residues of
topramezone were 0.021 ng/g and residues
decreased significantly with time. Degradation
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followed first order kinetics with R?> > 0.99 and
DT, of topramezone was 14.53 days. The
residues were below the detectable limit (<0.01
ng/g) in soil, stover and grain at the harvest
of crop.
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Figure 3.2.10 Degradation of topramezone in soil

TNAU, Coimbatore
During Rabi 2021-22 baby corn was grown

as test crop which received atrazine as pre-
emergence herbicide, tembotrione and
topramezone and 2,4-D as early post emergence
herbicide as per the treatment to control weeds.
Soil samples were collected from the PE
herbicide applied plots on 0, 3, 7, 15, 30, 45
and at harvest and analysed for residues. Zero
tillage with and without residue plots recorded
lower residues when compared to conventional
tillage. The dissipation of all the herbicides
was found to follow first order reaction kinetics
(R2 > 0.90) with the half-life of 14.4 -17.6 days
for atrazine, 8.6 to 10.0 days for tembotrione,
9.2 to 12.0 days for topramezone and 5.3 to
7.5 days for 2, 4-D irrespective of tillage
practices and weed management methods.

Table 3.2.1: Influence of conservation tillage and weed management practices on herbicide
(mg/kg) residues in soil with baby corn (Late Rabi 21) in Cotton- baby corn

cropping system

Treatments Days after herbicide application

0 | 3 | 7 | 15 | 30 | 45 | Harvest

PE Atrazine 0.5 kg/ha
(CT) 0.330 0.304 0.269 0.214 0.114 0.056 0.018
z7) 0.324 0.298 0.266 0.198 0.108 0.048 0.012
(ZT+R) 0.318 0.292 0.254 0.184 0.108 0.042 0.011
Treatments PE Atrazine 1.0 kg/ha + BC on 45 DAS

0 day 3 day 7 day 15 day 30 day 45 day Harvest
(CT) 0.718 0.664 0.604 0.492 0.328 0.168 0.041
1) 0.694 0.648 0.593 0.471 0.314 0.142 0.034
(ZT+R) 0.682 0.641 0.581 0.468 0.306 0.133 0.030
Treatments EPOE Tembotrione 120 g/ha

0 day 3 day 7 day 15 day 30 day 45 day Harvest
(CT) 0.091 0.079 0.046 0.024 0.012 BDL BDL
zT) 0.082 0.071 0.041 0.019 0.010 BDL BDL
(ZT+R) 0.081 0.068 0.039 0.016 0.014 BDL BDL
Treatments EPOE Topramezone 12.5 g/ha

0 day 3 day 7 day 15 day 30 day 45 day Harvest
(CT) 0.035 0.024 0.018 0.014 BDL BDL NA
(ZT) 0.024 0.021 0.012 0.010 BDL BDL NA
(ZT+R) 0.028 0.020 0.011 0.009 BDL BDL NA
Treatments 2,4 D 500 g/ha

0 day 3 day 7 day 15 day 30 day 45 day Harvest
(CT) 0.368 0.296 0.214 0.074 BDL BDL NA
(ZzT) 0.334 0.281 0.198 0.060 BDL BDL NA
(ZT+R) 0.324 0.027 0.178 0.048 BDL BDL NA
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Analysis showed that the residues of 2,4-
D, tembotrione and topramezone in soil, baby
corn cob and straw from different plots were
below 0.01 mg/kg irrespective of the tillage
management practices followed for weed
control. Whereas, application of atrazine at 0.5
and 1.0 kg/ha recorded residues of 0.011 to
0.041 mg/kg (Table 3.2.1).

WP 3.3 Assessment of herbicide residues in
high value crops

AAU, Anand

There was no any herbicide residue of
atrazine, pendimethalin or metribuzin
observed in fresh rhizome of turmeric

PJTSAU, Hyderabad

a. Oxyfluorfen residues in cabbage in
babycorn-cabbage cropping system
(Rabi 2021-22)

Oxyfluorfen applied 150 g/ha as pre-
planting spray 48 hours before planting of the
cabbage seedlings. LOQ of oxyfluorfen in soil
and in onion bulb was 0.05 mg/kg, Residues
of oxyfluorfen in soil and cabbage samples and
soil at the time of harvest were below the
detection limit of 0.05 mg/kg.

B. Metribuzin residues in soil and tomato
fruits in tomato-beetroot and water
melon cropping system. (Kharif 2022)

Metribuzin was used as a post-emergence
herbicide at 500 g/ha. At the time of first
picking tomato fruits were also collected from
the experimental field. Freshly harvested
tomato fruit samples were collected from 4
different spots in the field. Metribuzin residues
were analysed by GC. The soil samples
collected at harvest of the tomato fruits, residues
of metribuzin were below the detection limit
(0.05 mg/kg). In all tomato samples collected
from the farmers' fields, metribuzin residues
were BDL (0.05 mg/kg)

PAU, Ludhiana
Potato 2022

Field experiment was conducted at farmers'
field at village Akalgarh (75°38750.80"
30°45'8.28"") to estimate the residues of
metribuzin applied to potato. Two sequential
applications of metribuzin were done at 1% of
November, 2022 and 15% of November, 2022,
respectively at 250 mL/acre. Soil samples were
collected from the field at 3 hrs after second
spray for determination of residues of
metribuzin and analyzed for residues by HPLC.
The initial residue of metribuzin was 0.521
pg/g in soil sample.

WP 3.4 Assessment of herbicide residues
under program

PAU, Ludhiana

Soil, water and crop samples were collected
randomly at harvest from farmer's fields from
Ludhiana, Moga, Kapurthala, Fazilka and
Sangrur districts of Punjab in rice-wheat
cropping system. Pretilachlor, butachlor,
anilofos, bispyribac sodium, pendimethalin,
penoxsulam, sulfosulfuron, metsulfuron-
methyl, pinoxaden, clodinafop, mesosulfuron
methyl + iodosulfuron methyl sodium were
commonly used herbicide in these districts.
Residues of these herbicides and some of their
transformation products viz. viz 2-amino-4,6-
dimethoxypyrimidine  (ADMP), 4,6-
dimethoxypyrimidine-2-yl-urea (DMPU),
methyl 2-(aminosulfonyl) benzoate (MASB)
and 2-amino-4-methoxy-6-methyl-1,3,5-triazine
(AMMT) were estimated by optimized salting-
out assisted liquid-liquid extraction (SALLE)
technique from water and analysed by HPLC
conditions.The residue of these herbicides in
soil, water and crop produce were below
detectable limit (<0.01-0.05 pg/g). The
residues pyroxasulfone, pendimethalin,
clodinafop + metribuzin and penoxsulam in
samples of soil, water and crop produce
collected from OFR and FLD trials at
harvest were below detectable limit (<0.01 pg/
g). The soil and crop produce samples were
collected from ten farmer’s field with known
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farmer and their residues and their effect on
DHA activity is given in Table 3.4.1.

history of herbicide application in different
districts of Punjab. Herbicide used by the

Table 3.4.1: Residues of herbicides and dehydrogenase activity of soil in samples from farmers'

field
Farmers’s name Village and district History of herbicide | Residues | Dehydrogenase activity
spray (ng/g) (ng of TPF g* day?)
Chamkaur Singh Bhari Mansa, Sangrur Butachlor <0.01 14.123 + 0.22
Gurdeep Singh Deon, Bathinda Bispyribac Sodium |<0.02 19.231 + 0.13
Harchand Singh Khirkian wala, Sri Muktsar Sahib| Bispyribac Sodium |<0.02 13.112 = 0.65
Igbal Singh Thandewala, Sri Muktsar Sahib |Bispyribac Sodium |<0.02 12.321 + 0.51
Anmol Singh Barkandi, Sri Muktsar Sahib Bispyribac Sodium | <0.02 20.119 + 0.21
Lakhwinder Singh | Kandhargarh, Sangrur Butachlor <0.01 16.544 + 0.43
Jashanpreet Singh | Sarainaga, Sri Muktsar Sahib Bispyribac Sodium | <0.02 14.777 + 0.59
Shukwinder Singh | Akalgarh, Ludhiana Pretilachlor <0.01 16.111 + 0.67
Shubampreet Singh| Akalgarh, Ludhiana Pretilachlor <0.01 11.006 + 0.41
Sukhdev Singh Cheema, Sangrur Butachlor <0.01 12.564 + 0.71

the time of harvest from the maize, tomato,
brinjal, rice and black gram grown fields of
different farmers from mathuvarayapuram,

In collaboration with department of soil
science ground water samples were collected
from Muktsar Sahib and Fazilka districts for

Punjab. The groundwater of study area was
alkaline in nature with pH value varying from
7.01 to 8.64 and from 7.07 to 8.44 in Muktsar
and Fazilka districts, respectively. Butachlor,
bispyribac sodium, sulfosulfuron, clodinafop,
pinoxaden, metsulfuron methyl, mesosulfuron
methyl and iodosulfuron methyl were
commonly used herbicides in these districts
and residues of these herbicides in water
samples collected from farmer fields were
below detectable limit.

TNAU, Coimbatore

Soil and plant samples were collected at

Devarayapuram, thondamuthur and sennanur
village of coimbatore district which received
atrazine, quizalofop ethyl, pendimethalin,
butachlor and pyrazosulfuron ethyl. The
collected soils are clay loam sandy loam, sandy
clay loam in texture and the organic carbon
content ranged from 0.46 to 0.74%, pH
and EC ranged from 7.82 to 8.32 and 0.25 to
0.37dS/m respectively. NPK were supplied as
per the state recommendation to the particular
crop. Herbicides were analysed by HPLC-DAD
for residues at the time of harvest in soil, water
and plant produce (Table 3.4.2)
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Table 3.4.2: Herbicides residue in soil and crop produce from farmers' field

.. . Grain/ | Straw /

Name of the farmer Crop Herbicide cflloesr:lmde (S(n} ) :'Va;lel:l) fruit Haulm
Hne'e) | s (ngl/g) | (ng/g)
Mr. N. S. Nanjappan
PattiarkovilpathiThottam | Black gram| Pendimethalin 1kgai/ha | BDL BDL 0.018 | 0.012
Narasipuram
Mr. Kuppusamy Ri Pyrazosulfuron .
Booluvampatti ice othvl 25g ai /ha BDL BDL BDL BDL
p y

Mr. Moorthi Pretilachlor
Paramesampalayam Rice 0.6 kg ai/ha | BDL BDL BDL BDL
IkkaraiBooluvampatti
Mr. Palanisamy Maize Atrazine 05kgai/ha | BDL | BDL | BDL | BDL
Devarayapuram,
Mr.Nanjukutti
VadakkuThottam Brinjal Quizalofop ethyl | 50g ai /ha BDL BDL BDL BDL
Devarayapuram
?ﬁ*zl’jj}l)lallam Greengram| Imazethapyr 75gai /ha | BDL | BDL | 0.031 | BDL

The pendimethalin residue of 0.018 and
0.012 ng/g was found in blackgram grain and
haulmn. Imazethapyr residues of 0.031 pg/g
were found in greengram grain. Other applied
herbicides were not detected in the different
plant matrices, water and soil except
pendimethalin and imazethapyr. This showed
that they have been degraded from the soil
before the harvest of the crop.

Herbicides residue in soil and ground
water sample from farmers' field

Soil and ground water samples were
collected between July to September 2022 from
various field of tirupur and coimbatore district
where herbicides are being continuously used
more than 10 years for weed control. The data
on herbicides residue level in the soils and
ground water collected from different farmer’s
field. Residues of applied herbicides were not
detected in the soil and water of all the locations
except Andigoundanur, where 0.037 ng/g
atrazine residues were detected in maize grain
at harvest.

WP- 4 Demonstration and impact assessment
of weed management technologies & SCSP

WP 4.1 On-farm research trials

At Coimbatore, five OFTs were conducted
with the aim of demonstrating integrated weed
management practices in groundnut at the
farmers' fields with local varieties of groundnut
in Zamin Kalathur Village, Puravipalayam
Block, Pollachi Taluk, Coimbatore District
during the Kharif 2022. The major weeds present
in the groundnut fields were Boerhaavia erecta,
Borreria hispida, Cleome viscosa, Cyperus rotundus,
Digitaria longiflora, Euphorbia hirta and Tridax
procumbens etc. Total weed density and weed
dry weight were considerably lower with
application of EPOE imazethapyr + quizalofop-
ethyl (50+50 g/ha) fb hand weeding 30 - 35 DAP
in all five locations. Among the treatments,
higher pod yield was recorded with EPOE
imazethapyr + quizalafop-ethyl (50+50 g/ha)
fb hand weeding 30 - 35 DAP which in turn
increased the net returns. Higher percentage of
yield increase was also recorded under the
EPOE imazethapyr + quizalafop-ethyl (50+50
g/ha) fb hand weeding 30 - 35 DAP.
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Name of the Farmer

Name of the Village

P. Velusamy s/o Palanikounder

Zamin kalathur Village,

S.Kaleeswari w/o Sivasakthi

Puravipalayam block,

S.Eswaran s/o Subbegounder

Pollachi Taluk,

M.Bakkiyalakshmi w/o Madhavamanikandan

Coimbatore District.

O | N [= ¢

P.Velusamy s/o Periya kavundar

At Ludhiana, five OFTs on weed
management in direct seeded rice were
conducted with pendimethalin 24% +
penoxsulam 1% (RM) at 2500 g/ha in
comparison with pendimethalin 30EC at 2500
g/ha (standard). Pendimethalin + penoxsulam
(RM) at 2500 ml/ha provided effective control
of broad-spectrum weeds and an early weed
yield free environment to DSR at early stages.
The new ready-mix provided rice grain yield
similar to pendimethalin 2500 ml/ha however,
both had significantly higher grain yield than
unsprayed check at all locations. Similarly four
OFTs on weed management in wheat were
conducted with tank-mix of pyroxasulfone at
127.5 g + pendimethalin 750 g/ha which was
compared with pyroxasulfone at 127.5 g/ha
(standard). Tank-mixture of pyroxasulfone at
127.5g/ha + pendimethalin 750 g/ha as pre-
emergence recorded effective control of P. minor
and provided higher weed control and wheat
grain yield than pyroxasulfone alone at
1.28 q/ha at two locations.

At Hisar, the efficacy of different herbicides
against resistant populations of P. minor was
assessed at farmers’ fields. The pre-emergence
uses of pyroxasulfone + pendimethalin (TM)
at (127.5 + 1500 g/ha) followed by PoE
application of meso + iodosulfuron 14.4 g/ha
and pinoxaden 50 g/ha demonstrated at eight
sites in rice —-wheat growing areas of Haryana
provided 93.0 and 91% control of multiple
herbicide resistant P. minor whereas application

of metribuzin (urea mix) after first irrigation
followed by meso + iodosulfuron 14.4 g/ha
resulted in 80.9 % control of P. minor.
Application of pyroxasulfone + pendimethalin
(TM) at (127.5 + 1500 g/ha) followed by PoE
application of meso + iodosulfuron 14.4 g/ha
resulted in higher grain yield (53.6 q/ha)
followed by pyroxasulfone + pendimethalin
(TM) at (127.5 + 1500 g/ha) fb pinoxaden 50
g/ha (52.7 q/ha).

® Per cent control of P. minor

= Yield (kg/ha)

P minor control (%)
Yield (q/ha)

Treatments

At Thrissur, on-farm research trials on
management of Limnocharis flava in rice was
conducted at three locations. The three
treatments were post-emergent application of
2,4-D Na salt, 1 kg/ha, 18-20 DAS (T1),
Penoxsulam +pendimethalin, 625g/ha, 0-7
DAS (T2) and (Farmer’s practice)-hand
weeding (T3). It was found that the post-
emergent application of 2,4-D Na salt, 1 kg/
ha at 18-20 DAS resulted in, the highest grain
yield of 47.6 q/ha and the lowest average weed
dry matter of 7.63 g/m?* at harvest.
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At Jammu, two on-farm research trials on
weed management in transplanted rice were
conducted in Kharif 2022 at farmer’s fields in
Jammu region under irrigated conditions. The
two test treatments viz., triafamone +
ethoxysulfuron 66.5 g/ha at 25 DAT and
cyhalofop-butyl + penoxsulam 135 g/ha post
at 25 DAT were evaluated and compared with
bspyribac-sodium 25 g/ha at 25 DAT as
Farmer’s practice in two locations. All the
herbicides were applied at 25 DAT using 500
L water/ha. Lower weed density, higher grain
yield and B:C ratio were recorded test
treatments (triafamone + ethoxysulfuron 66.5
g/ha at 25 DAT and cyhalofop-butyl +
penoxsulam 135 g/ha post at 25 DAT) as
compared to farmer’s practice. The new
herbicidal interventions i.e triafamone +
ethoxysulfuron 66.5 g/ha at 25 DAT and
cyhalofop-butyl + penoxsulam 135 g/ha post
at 25 DAT recorded 6.25% and 7.33% higher
mean yield as compared to farmer’s practice
(bispyribac-sodium 25 g/ha at 25 DAT),
respectively.

At Raipur, twenty-five on-farm research
trials were conducted on weed management
in direct seeded rice with pre-emergence
application of pyrazosulfuron 20 g/ha at 0-7
DAS fb bispyibac- Na 25 g/ha at 20 DAS (T1)
and pyrazosulfuron 20 g/ha fb penoxsulam
+cyhalofop-butyl 135 g/ha (T2) as Improved
weed management technology and use of
bispyribac-Na 25g/ha at 20 DAS as farmers’

practice (T3). Percent increase of grain yield
under recommended practice (T1 and T2) over
farmers’ practice was 16.88 and 22.18%,
respectively. The average benefit-cost ratio was
significantly higher (3.02 and 3.07) as compared
to the farmers’” practice (2.62).

At Anand, two OFTs were conducted in
soybean with treatments viz. propaquizafop
2.5% + imazethapyr 3.75% w/w ME (premix)
fb IC + HW at 40 DAS (T)), quizalofop ethyl
7.5% + imazethapyr 15% w/w EC (premix) fb
IC + HW at 40 DAS (T,) and Farmers’ practice
(IC fb two HW at 20 and 40 DAS) (T,). The
result indicated that T, was more effective in
controlling the weeds and it has a net returns
of Rs. 61.318/ ha and benefit-cost ratio of 2.78.

At Gwalior, two OFTs were conducted on
sorghum at farmer’s fields in two villages of
Gwalior district in Kharif 2022. Herbicides
atrazine 750 g/ha (PE) fb 2,4-D dimethylamine
salt 750 g/ha and ready-mix atrazine +
mesotrione (438 g/ha) (PoE) were tested on
sorghum and compared with farmer’s practices
where farmer was not applied any herbicide.
The dominant weeds on farmer’s field were
Cyperus rotundus, Phyllanthus niruri, Echinocloa
crus-galli, Commelina benghalensis, Digera arvensis
and Sateria glauca. The results revealed that the
application of atrazine 750 g/ha (PE) + 2,4-D
dimethylamine salt 750 g/ha at 20 DAS gave
48% more yield and the application of post-
emergence ready mix atrazine + mesotrione
(438 g/ha) at 20 DAS provided 35% more yield
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over farmer’s practice. The centre also
conducted two OFRs in wheat crop during Rabi
2021-22. Combinations of post emergence
herbicides sulfosulfuron + metsulfuron (30+2)
g/ha, and clodinafop+ metsulfuron (60+4) g/
ha were tested for chemical weed control and
compared with farmer’s practice. The dominant
weeds on farmer’s fields were Cyperus rotundus,
Anagallis arvensis, Phalaris minor, Convolvulus
arvensis, Chenopodium album and Spergula
arvensis etc. The results showed that both the
combinations of weed management practices
suppress the weed flora and resulted higher
seed yield over farmer’s practices. The
maximum yield of 46 q/ha was obtained with
the application of sulfosulfuron + metsulfuron
(30+2) g/ha PoE fb clodinafop + metsulfuron
(60+4) g/ha PoE (45.4 q/ha) which were
around 53% higher over farmer’s practice (3.00
t/ha). Two OFRs on the management of
problematic weed Cuscuta in berseem also
carried out during Rabi 2021-22. Pendimethalin
0.5 kg/ha at 10 DAS and imazethapyr 40 g/
ha after 1% cut was applied in berseem fodder
crop and tested to control the problematic weed
Cuscuta. It was compared with farmer’s
practices in two locations of Gwalior district.
The results indicated that the application of
imazethapyr 40 g/ha after 1st cut resulted 15%
higher yield of fodder berseem over farmer’s
practice (no herbicide applied).

At Bengaluru, six on-farm research trials
were conducted on weed management in kodo
millet during Kharif 2022. The three treatments

were; metsulfuron methyl + chlorimuron ethyl
WP-20 WP (2+2) 4 g/ha (T1), 2,4 D sodium
salt 80 WP 750 g/ha (T2) and one inter
cultivation and hand weeding at 20 and 40
DAS (T3). The results showed that T1 recorded
the lowest weed dry weight where as, T3
recorded highest yield. The centre also carried
out five OFTs on weed management in foxtail
millet. The treatment were; metsulfuron methyl
+ chlorimuron ethyl WP-20 WP (2+2) 4 g/ha
(T1), 2, 4 D sodium salt 80 WP 750 g/ha (T2)
and One inter cultivation and hand weeding
at 20 and 40 DAS (T3). The results indicated
that the T3 provided the highest seed yield
and lowest weed dry weight. However, T1
recorded seed yield and weed dry weight
figures very much close to that of T3.

At Palampur, during 2021-22, ten OFTs on
rice, eight on wheat, eight on maize, seven on
peas, seven on soybean and five on turmeric
were undertaken. The results were encouraging
and the results showed that the treatment
pyrazosulfuron -20 g/ha (PE) fb bispyribac
sodium 25 g/ha (30 DAS) provided the highest
grain yield (4.5 t/ha) in rice and clodinafop
60 g/ha + metsulfuron methyl 4 g/ha gave
highest yield (40.4 q/ha) in wheat. In maize,
tembotrione — 120 g/ha + atrazine-0.5g/ha (20-
30 DAS) gave the highest yield being 20%
higher over the farmers’ practice of hoeing and
hand weeding 20 and 45 days after sowing.
In peas, imazethapyr 100 g/ha + HW increased
peas yield by 10.5% over the farmers’ practice
of hand weeding thrice whereas pendimethalin
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1.50 kg/ha + HW increased peas pod yield by
6.6% over the farmer’s practice. Treatment
quizalofop ethyl 60 g/ha + chlorimuron ethyl
4 g/ha (25-30 DAS) gave highest yield (18 q/
ha) in soybean and treatment atrazine 1 kg
(PE) fb mulch tb HW 75 DAP provided highest
yield (91 q/ha) in turmeric.

At Udaipur, two OFTs on different
herbicide combinations in soybean were
conducted at village Vallabhnagar (Udaipur).
The farmer’s field was infested with Ecinochloa-
colona, Commelina bengalensis and Cyperus
rotundus among the monocots, Trianthema
pertulacastrum and Digera arvensis were
observed among dicots. Application of
imazethapyar + propaquizafop (RM-shaked)
125 g/ha at 15-20 was found effective over
farmers’ practice. Farmers appreciated the
response of imazethapyar + propaquizafop
instead of imazethapyar for weed control in
soybean. Five OFTs on weed management in

20 g/ha at 20-25 DAS. Mean grain yield was
recorded highest (40.6 q/ha) when penoxsulam
20 g/ha applied 20-25 DAS followed by
bispyribac sodium 25 g/ha as PoE (3.92 t/ha)
which was 17.0 % and 12.9 % higher over
farmer’s practice (34.7 q/ha).

At Bhubaneswar, four OFTs on
transplanted rice were conducted during Rabi
2021-22 at Nayagarh and Kendrapara districts.
Maximum yield of 36.5 q/ha was recorded in
the plot applied with pretilachlor 0.75 kg/ha

maize was conducted at Madar, Udaipur.
Application of Atrazine fb tembotrione 500 g/
ha as PE + 120 g/ha at 3-4 leaf stage (15 DAS)
was found effective against weed flora in maize
at farmers’ field.

At Banda, seven OFTs on rice were carried
out in farmer's fields located in Banda district
during the Kharif season of 2022 with three
different treatments viz. Penoxsulam 20 g/ha
at 20-25 DAS (T1), Bispyribac sodium 25 g/ha
as PoE (20 -25 DAS) (T2) and Farmer’s practice
(two hand weeding) (T3). Rice variety Pant-24
widely grown by farmers of the region used for
the study. Herbicides applied as per treatments
by using Knap-sac sprayer fitted with flat fan
nozzle. The major weeds that infested the plots
were Echinochloa crusgalli, Braccharia reptans,
Digera arvensis, Commelina diffusa, Cyperus
species, etc. Maximum weed population
recorded under farmer’s practice (two hand
weeding), while minimum under Penoxsulam

followed by oxadiargyl 75 g/ha (3470 kg/ha).
A net saving of Rs. 2450 - 2550/ ha was obtained
in the plots treated with herbicides. Further,
during Kharif-2022, four OFTs in rice were
conducted in Bhubasuni patna, Baghamari,
Khurda area. The highest yield was obtained
in the plots applied Bispyribac- Na(20 g/ha)
(4.5 t/ha) followed by Penoxsulam (23.5 g/ha)
(43 g/ha). The saving in weeding cost over
farmers practice was to the tune of Rs. 2600
to Rs 2950 / ha.
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Sl. No. | Name of the farmer Village

1 Smt. Prabhati Sahoo Gajamara,Dhenkanal

2 Sri Santosh Ku: Swain Gajamara,Dhenkanal

3 Sri Bhagwan Barik Anlamada, Khandapada,Nayagarh
4 Sri Gobind Nayak Anlamada,Khandapada,Nayagarh

At Akola, two OFTs on soybean were
conducted at farmer’s fields in which two weed
management technologies were compared with
farmer’s practice (hand weeding). Higher yield
and weed control were recorded with the
application of propaquizafop 2.5% +
imazethapyr 3.75% (RM) in comparison with
the farmer’s practice. Further, two OFTs on
cotton were conducted with three treatments
viz. pendimethalin 30 EC as PE @ 1.00 kg/ha
fb directed spray (by using protective shield)
of paraquat 24 SL / 0.60 kg/ha at 45 days after
sowing (T,), pyrithiobac sodium 10% EC (T),)
and farmer's practice (2 Hoeing 10 days interval
and 2 hand weeding) (T,). The results indicated
that application of pre-emergence herbicdes
pendimethalin fb directed spray of paraquat
out yielded over alone application of
pyrithiobac as post-emergence herbicides. This
might be due to management of wider weed
spectrum with sequential application of pre-
emrgence pendimethalin fb directed application
of paraquat dichloride. Higher gross moentary
return was reported in farmers practice,
however, higher net monetary return and B:C
were reported by application of pre-emrgence
pendimethalin fb directed application of
paraquat dichloride.

At Hyderabad, on-farm research trials were
conducted on the management of Orobanche
in tomato. The five treatments include; T,: neem
cake 200 kg/ha at transplanting fb glyphosate
at 10 and 10 g/ha at 30 DAP & 55 DAP, T.:
neem cake 200 kg/ha at transplanting fb
glyphosate at 20 and 20 g/ha at 30 DAP &
55 DAP, T, neem cake 200 kg/ha at
transplanting fb pendimethalin 1.0 kg/ha as
PE, 3 DAP, T,;: neem cake 200 kg/ha at

transplanting b halosulfuron methyl 67.5 g/ha
at 30 DAP and T,: Control. The results of the
trials indicated that there were phytotoxic
symptoms due to the application of glyphosate
@ 20 g/ha whereas no phytotoxicity observed
with glyphosate at 10 g/ha. Neem cake 200
kg/ha at transplanting fb halosulfuron methyl
67.5 g/ha at 30 DAP and Neem cake 200 kg/
ha at transplanting fb glyphosate at 10 and 10
g/ha at 30 DAP & 55 DAP recorded lower
Orobanche infestation.

WP 4.2 Front-line demonstrations

At Coimbatore, five front-line
demonstrations (FLDs) were carried out in
onion at Pollikalipalayam village, Pongalur
block, Tiruppur district during December 2022
so as to demonstrate the herbicidal weed
management practices to control early
emerging weeds in onion. Two treatments were
taken up viz. T - PE oxyfluorfen 0.25 kg/ha
+ hand weeding on 30-35 DAP and T, - farmers
practice (2 Hand weeding). The crop is at
vegetative stage.

At Gwalior, two FLDs were conducted on
pearlmillet in two farmer’s fields in the village
of Ganpatpura, District Gwalior during Kharif
2022 to demonstrate the benefit of the
application of atrazine 500 g/ha + 2,4-D 500
g/ha. The dominant weeds on farmer’s field
were Cyperus rotundus, Cynodon dactylon,
Phyllanthus niruri, Commelina benghalensis,
Digera arvensis and Echinocloa crus-galli. Results
showed that around 64% higher yield was
obtained with BC ratio 2.40 over farmer's
practice with the application of atrazine 500g/
ha + 2,4-D 500g/ha. The centre also carried
out two FLDs in wheat crop during Rabi 2021-
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22. post emergence herbicidessulfosulfuron +
metsulfuron (30+2) g/ha, and clodinafop+
metsulfuron (60+4) g/ha were applied to
control the weeds and compared with farmer’s
practices at two locations of Gwalior district
where farmer was not applied any herbicide.
The dominant weeds on farmer’s fields
consisted of Cyperus rotundus, Anagallis arvensis,
Phalaris minor, Convolvulus arvensis,
Chenopodium album andSpergula arvensis, etc.
The findings indicated that the combination
of sulfosulfuron + metsulfuron (30+2) g/ha
PoE gave maximum yield (48.4 q/ha) fb
clodinafop+ metsulfuron (60+4) g/ha PoE (47.2
q/ha) in the farmers field, which was 62%,
and 51% higher than farmers practice (no
herbicide applied) respectively. However, the
maximum BC ratio was found (2.72) with the
application of sulfosulfuron + metsulfuron
(30+2) g/ha PoE.

At Palampur, sixty-eight demonstrations
were conducted during 2021-22 in different
crops. In wheat clodinafop propargyl 60 g/ha
+ metsulfuron-methyl v/s farmer’s practice
and in peas imazethapyr 100 g/ha v/s farmers
practice were evaluated. In rice butachlor 0.6
kg/ha/ fb bispyribac sodium 20 g/ha, in
soybean, quazalofop-ethyl 60 g/ha+
chlorimuron ethyl 4 g/ha/imazethapyr 100 g/
ha, in maize tembotrione 120 g/ha + atrazine
0.5 kg/ha and in turmeric metribuzin 0.75 kg/
ha fb mulch b HW were evaluated against the
farmers practice. The results revealed that
22.9% increase in grain yield of wheat, 25.6%
increase in the peas pod yield, 18.4% grain
yield of rice, 18.6% grain yield of maize, 28.8%
in yield of soybean and 40.2% rhizome yield
of turmeric over the respective famers practice
being undertaken in a particular crop.

At Ludhiana, four front line demonstrations
were conducted in Kharif 2022. Uniform
spreading of paddy straw mulch at 7.5 t/ha
just after sowing of maize provided effective
control of annual weeds and provided similar
maize grain yield to farmer’s practice (atrazine

@
ont Line B.‘“M

as pre- or tembotrione as post-emergence).
Paddy straw mulch provided similar weed
control and maize grain yield as of farmer’s
practice. Further, eight FLDs on control of P.
minor with ready-mix of clodinafop 9% +
metribuzin 20% at 174 g/ha were conducted
in wheat. New herbicide pre-mix gave 28%
higher control of P. minor and 18% higher wheat
grain yield than clodinafop, sulfosulfuron and
pinoxaden.

At Hisar, demonstrations on use of
glyphosate for Orobanche control in mustard
were carried out at 21 locations in
Mahendergarh, and 10 locations in Bhiwani
and Hisar districts. The average yield of
mustard with use of glyphosate was 10-12%
higher than the control in Mahendergarh
district.

At Hyderabad, five Front Line
Demonstrations were conducted in rice during
Kharif 2022 to popularize the integrated weed
management technology at Palem, Kahanapur
and Venkatapur villages, Palem Mandal in
Nagarkurnool district respectively. The results
from FLDs showed that IWM involving post-
emergence application of Triafamone 20% (44
g/ha) + ethoxysulfuron 10% WG (22.5 g/ha)
at 225 g/ha as POE fb hand weeding at 40 DAT
resulted in efficient weed control in early crop
growth stages compared to the farmers method.
Further the manuall abour requirement was
less when the improved practice was adopted
by the famer compared to the traditional
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method. This resulted in higher BC ratio in
the range of 2.28 to 2.35 compared to farmers’
method where BC ratio was in the range of
1.99 to 2.17.

At Thrissur, six FLDs were conducted at
different locations in farmers’ fields to
popularize the organic weed management
technology-green manuring (in-situ),
transplanting of rice fb one hand weeding at
40 DAT. It was found from the demonstrations
that the technology provided efficient weed
control and better grain yield as compared to
farmers’ practice-Direct seeding, two hand
weeding at 25-45 DAT. The average grain yield
obtained from the technology was 31.7 q/ha
with a BC ratio of 2.05, whereas farmers’
practice gave an average yield of 30.2 q/ha
with a BC ratio of 1.78.

At Jammu, two front line demonstrations
on weed management in direct-seeded rice
were conducted in Kharif 2022 at farmer’s fields
in Jammu region under irrigated conditions.
The one test treatments viz., pendimethalin 1
kg/ha as PE fb triafamone + ethoxysulfuron
66.5 g/ha at 25 DAS was evaluated and
compared with pendimethalin 1 kg/ha fb
bispyribac-sodium 25 g/ha at 25 DAS as
Farmer’s practice in two locations. All the
herbicides were applied using 500 L water/
ha. The results indicated that the lower weed
density, higher grain yield and BC ratio were
recorded in test treatment (pendimethalin 1
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kg/ha as PE fb triafamone + ethoxysulfuron
66.5 g/ha at 25 DAS) as compared to farmer’s
practice (pendimethalin 1 kg /ha fb bispyribac-
sodium 25 g/ha at 25 DAS). The new herbicidal
intervention i.e pendimethalin 1 kg/ha as PE
fb triafamone + ethoxysulfuron 66.5 g/ha at
25 DAS recorded 8.45% higher mean yield as
compared to farmer’s practice (pendimethalin
1 kg/ha fb bispyribac-sodium 25 g/ha at 25
DAS). The centre also carried out five front-
line demonstrations on weed management in
maize during Kharif 2022 at farmer’s fields in
Jammu region under rainfed conditions. The
one test treatments viz., topramezone + atrazine
25.2 + 500 g/ha at 15-20 DAS was evaluated
and compared with atrazine 1 kg/ha as
Farmer’s practice in five locations. All the
herbicides were applied using 500 L water/
ha. The results of this demonstration indicated
that the lower weed density, higher grain yield
and BC ratio were recorded in test treatment
(topramezone + atrazine 25.2 + 500 g/ha at
15-20 DAS) as compared to farmer’s practice
(atrazine 1 kg/ha as PE). The new herbicidal
intervention i.e. topramezone + atrazine 25.2
+ 500 g/ha at 15-20 DAS recorded 11.18 to
17.13% higher mean yield as compared to
farmer’s practice (atrazine 1 kg/ha).

At Udaipur, Fifteen FLDs on broad
spectrum weed control in wheat with premix
application of sulfosulfuron + metsulfuron (30
+2 g/ha) at 30 DAS; mesosulfuron+idosulfuron
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methyl sodium -14.4 g/ha at 30 DAS were
conducted at kyara ka bhilwada, mata ka
bhilwada and Kesar khedi Kumbhalgarh, dist.
—Rajsamand. The farmer’s field was infested
with Phalaris minor among the monocots
Chenopodium album, Malwa parviflora, Melilotus
indica, Chenopodium murale and Convolvulus
arvensis were observed among dicots.
Application of ready-mix herbicide
mesosulfuron + idosulfuron methyl sodium -
14.4 g/ha at 35 DAS recorded minimum weed
density and weed dry matter as compared to
farmers practice with increased the wheat grain
yield by 9.26% over farmers practice wheat
yield.

At Raipur, twenty-five demonstrations
were conducted on weed management in direct
seeded rice with treatment application of pre-
emergence application of pyrazosulfuron 20
g/ha at 0-7 DAS fb bispyibac- Na g/ha at 20
DAS as technology transfer and other treatment
i.e. farmer’s practice was application use of
bispyribac-Na 25 g/ha at 20 DAS. The average
yield of farmers’ practice was 46 q/ha whereas
the average grain yield obtained under
improved technology treatments were 56.1 q/
ha and 55.7 q/hain twolocations, i.e., Bemetara
and Balod districts, respectively. However,
percent increase under recommended practice
over farmers' practice was 21.66 and 21.18%.
The average benefit-cost ratio was appreciably
higher (3.12) as compared to the farmers’
practice (2.68).

At Anand, five FLDs were conducted in
wheat during Rabi 2021-22 with application of
sulfosulfuron 75% + metsulfuron 5% WG (30
+ 2 g/ha) at 30 DAS as technology transfer
and metsulfuron 20% WP (4 g/ha) as farmers’
practice at 30 DAS. The results of the
demonstration revealed that the application of
sulfosulfuron 75% + metsulfuron 5% WG
(premix) 32 g/ha PoE recorded higher WCE
and gave higher yield, net return and BC ratio
(2.32) as compared to farmers practice
metsulfuron 20% WP 4 g/ha (2.20). Farmers

were fully satisfied with the performance of
the technology.

At Kalyani, demonstration on improved
crop production technology on jute was
conducted during the jute season of the year
2022 in two villages. Adjacent check plot (with
farmers’ practice) was maintained for each
demonstration plot in order to differentiate the
practice of improved technology from the
traditional one. Improved production practice
viz line sowing, chemical weed control with
quizalofop ethyl 5% 1.5ml/L at 20 DAS plus
one hand weeding after 20 days of herbicide
application, plant protection measures against
damage by insect pests were taken in practice
all together. The use of improved technology
led to a respective increase in net returns by
27.29% and 34.61% in both villages, when
compared to traditional farmers' practices. In
order to improve the socio-economic status of
farmers in the ongoing villages in a system-
based approach, the centre conducted
demonstrations for the adoption of advanced
production technology in succeeding crops of
jute. The treatments included; T,- New variety
(Pratiksha) + 100% RDF (80:40:40 kg/ha N-
P,0,-K,0) pretilachlor 750 g/ha PE fb
bispyribac-Na 25 g/ha at 25 DAT and T,-
farmers’ practice: existing old variety
(MTU7029) + 80:40:40 kg /ha N-P,0.-K,O + one
hand weeding at 25DAT. The demonstration
results showed that in both villages, the use
of improved technology resulted in a respective
increase in net returns of 24.51% and 38.6%
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compared to farmers' practice.

At Akola, twenty FLDs were conducted on
weed management in soybean with the pre-
emergence application of diclosulam 84% WDG
as improved technology and 1 hoeing and 2

hand weeding as farmers’ practice. Farmers’
practice recorded higher grain yield and gross
monetary return over pre-emergence
application of diclosulam, however, benefit-
cost ratio was higher with the application of
pre-emergence herbicides diclosulam.

Table 4.2.1: Extension Activities undertaken by coordinating centres.
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1 PAU, Ludhiana 3 - 2 - 2 12 9 4 \
2 UAS, Bengaluru 16 - 2 - - - - v
3 RVSKVV, Gwalior - - - - - 4 4 V
4 GBPUAT, Pantnagar - 7 - 2 - - - 12 4 v
5 CSKHPKYV, Palampur 6 4 | - - - 1 32 14 68 \
6 AAU, Jorhat 19 2 |1 - - 1 3 5 5 v
7 AAU, Anand 3 2 | - - - - 21 2 15 \
8 TNAU, Coimbatore 1 -] - - - 6 1 V
9 KAU, Thrissur 11 -] - - - 3 9 4 6 \
10 OUAT, Bhubaneshwar - - - - - - - 8 - v
11 | PJTSAU, Hyderabad - -1 6 - - 8 13 1 2 v
12 | CCSHAU, Hisar 3 2 | - - - - 16 - - V
13 | IGKV, Raipur 2 - | - 3 - - - 25 - v
14 | PDKV, Akola 14 -2 - - - - 6 1 \
15 | BCKV, Kalyani - - - - - - 5 - - v
16 | MPUAT, Udaipur 21 -] - - - 2 6 22 9 V
17 | SKUAST, Jammu 2 - - - - - - 2 7 V
Total 101 |17 |17 | 9 - 23 | 135 | 115 | 130 -

WP 4.3. Impact assessment of weed

management technologies

At Anand, the technologies developed
during last five years on weed management
are demonstrated on the farmers’ field.
Awareness during training programme on
weed management have positive impact on
the adoption of weed management
technologies in the different crops. District level

survey indicated that the weed management
technology clodinafop propargyl 15% +
metsulfuron methyl 1% WP in wheat has
covered 18000 ha in Anand district which has
provided an yield increase of 3.6 q/ha and an
average cost saving of Rs. 4882 per ha. Similarly,
propaquizafop 2.5% + imazethapyr 3.75% w/
w ME in soybean crop have been adopted by
20% of farmers in the Dahod district which
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had given a yield increment of 2.6 q/ha and
cost saving of Rs. 10, 980 per ha. Early post-
emergence (10-15 DAS) application of
imazethapyr 100 g/ha fb IC + HW at 40 DAS
in summer groundnut has adopted by 25% of
farmers in Chotaudepur district with an area
coverage of 600 ha. In the same district,
pendimethalin 900 g/ha fb IC+HW at 30 and
60 DAS in cotton have been adopted by 35%
of farmers with an area coverage of 30000 ha.

At Bhubaneswar, Impact assessment of
weed management’ technologies was carried
out in Puri district by surveying 250 farmers.
The farmers have mostly marginal holding size
with medium family size. The dominant
cropping systems practiced are rice - pulses
/ groundnut, rice - vegetables and rice - rice
(irrigated patch - 20%). The major production
constraints are lack of exposures, unavailability
of inputs in time, weed menace and uncertainty
of monsoon. The yields of the crops are low
in 60% of the areas and the farmers are
spending Rs 1500 - 2150 /ha more in manual
weeding. Most of the farmers are not satisfied
with the traditional method of weed
management. Whereas the technology post
emergence herbicide bispyribac Na 0.02 kg/
ha 25 DAS provided 13-18% increase in yield
with an average cost savings of Rs. 2500 per
ha. The approximate area coverage of the
technology in the district was 16650 ha and
around 9% farmers were adopted the
technology to control the weeds in rice.

At Ludhiana, production technology and
weed management for brinjal-pea system
under organic farming resulted a cost saving
of Rs. 2266 per ha as compared to the existing
practice and provided a yield increment of 8.4
q/ha. Surface seeding of wheat in a combine
harvested paddy field gave a yield increase of
1.3 q/ha and cost saving of Rs. 2500/ha. The
technology named "Early post-emergence weed
management with ready mix of triafamone +
ethoxysulfuron” resulted 0.3 q/ha increase in
yield with a cost saving in weed management

equal to Rs. 500 per ha.

At Palampur, impact assessment of weed
management technologies was carried out in
Hamirpur and Kinnaur districts of Himachal
Pradesh. The technology "Atrazine 1.0 -1.25
kg/ha fb HW" in maize have been adopted by
57% of the farmers with an area coverage of
4735 ha. The technology provided 9 q/ha yield
increment and Rs. 1000/ha cost saving in
comparison with the existing practices of weed
management in the crop. Further, clodinafop
60 g/ha + metsulfuron methyl 4 g/ha in wheat
have been adopted in an area of 2124 ha and
average yield increase reported was 4.3q/ha
and cost saving in weed management equal
to Rs. 6500 per ha. Similarly, the technology
bispyribac -Na at 25 g/ha in rice was adopted
by 37% of farmers with an area coverage of
700 ha. The average yield increment recorded
was 6.1g/ha and cost saving in weed
management was Rs. 10,400 per ha as compared
to the existing farmer’s practice.

At Thrissur, a study was conducted to
assess the impact of weed management
technologies adopted by farmers of Kerala. For
the study, information was collected from the
farmers of Thrissur and Palakkad districts
using a pre-tested questionnaire. The study
aimed to observe the changes in farmers’ living
standards and livelihood security after
adopting weed management technologies.
Among the respondents, 52.77% of the farmers
were marginal farmers with less than 1 ha of
land; 25% of the farmers were small farmers,
13.88% were medium farmers, and 8.33% were
large farmers. Most of the respondent farmers
(56%) practiced direct-seeded rice cultivation,
and 44.44% adopted transplanting. The
adoption of weed management technologies
resulted rice yield increased by 300 kg/acre
in the Kharif season and 200 kg/acre in Rabi.
The effect was seen in the net income too, which
increased by Rs. 13,400/ acre in the Kharif season
and Rs. 10,600/acre in Rabi. Farmers gained
access to weed management technologies
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primarily through training and newspaper
articles. 80.55% of the farmer respondents were
accessing these sources. Exhibitions are another
type of source that 61.11% of farmers use. 50%
of the farmers depend on the radio and TV
for information. Lack of equipment availability
was the major constraint faced by the farmer
respondents (70%) when adopting herbicide
technology. About 52% of the farmers are
constrained by high labour costs for herbicide
application.

At Coimbatore, impact of weed
management technology PE oxyfluorfen 200
g/ha + hand weeding on 25-30 DAP was
assessed in onion crop by conducting survey
and discussion with the farmers. The impact
study was carried out with OFR and FLD
farmers at Coimbatore district and nearby
farmers. Weeds pose serious problem in the
cultivation of aggregatum onion as it competes
with the crop and reduces the bulb yield. The
conventional method of weed management
viz., hand weeding is laborious and expensive.
Moreover, closer spacing of the onion
transplants and the shallow root system of the
seedling make the hand weeding operation
quite difficult as it damages the onion leaves
and uprooting of the plants while uprooting
the weeds. Hence, the use of pre-emergence
herbicide becomes inevitable in the cultivation
of aggregatum onion. The farmers expressed
that the adoption of weed management
technology PE oxyfluorfen 200 g/ha + hand
weeding on 25-30 DAP in onion efficiently
controlled the weeds during the early stage of
the crop and require less labour for subsequent
hand weeding. The farmers expressed that
there is saving in cost of labour which in turn
increased the net return and this is a viable
technology for onion cultivation. The yield of
onion increased by 3 t/ha after the adoption
of weed management technology and yield
increase was upto 30% over farmers practice
of two hand weeding.

At Bengaluru, impact assessment study was

conducted in different districts extending from
South to Northern part of Karnataka. In
Chickballapur district, adoption of Metolachlor
(PE) in beetroot resulted yield increment of
7q/hawith a cost saving in weed management
equal to Rs. 5494 per ha. Tembotrione in maize
were adopted by 90% of farmers in the district
and the technology provided a yield increment
of 4.5q/ha with cost saving of Rs. 4179 per ha.
Similarly, metribuzin (PoE) in potato were
adopted by 90% 0f the farmers in the district
and reported an average yield increment of
15q/ha with a cost saving of Rs. 6000/ha. In
Hassan district, propaquizafop (50-100 g/ha)
+ diuron -WP in ginger were adopted by 82%
of the farmers and the technology gave a yield
increment of 26q/ha. In Bellary district,
imazethapyr herbicide were adopted by 63%
of groundnut farmers and it has an average
cost saving of Rs. 6720 per ha and yield
increment of 5q/ha. In Chitradurga district,
application of oxyfluorfen - EC-PE + propa-
quizafop in onion crop were adopted by 98%
of the farmers and which resulted a yield
increment of 12q/ha and cost saving of Rs.
8566 per ha. In Mandya district, 98% of rice
farmers used pretilachlor herbicide for weed
management and they did realize an average
yield increment of 4 q/ha with a cost saving
equal to Rs. 4700 per ha.

Survey on aquatic weed infestation
TNAU, Coimbatore

Centre has conducted surveys of aquatic
weeds in different districts of Tamil Nadu viz
Coimbatore, Dindigul, Erode, Madurai,
Namakkal, Salem, Sivagangai, Tiruppur,
Tiruvannamalai and Virudhunagar. In
Tiruvannamalai district, 6 waterbodies (tanks)
were surveyed. The major aquatic weeds
present were Eichhornia crassipes, Prosopis
juliflora, Cyperus distans and Ipomoea carnea.
Infestation of weeds was ranging from 10-30%
in different tanks. However, infestation was
not found in Kommuteri tank. In Dindigul
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district, 5 waterbodies were surveyed where
major aquatic weeds such as Eichhornia crassipes,
Hydrilla verticillata, Ipomoea aquatica, Nymphaea
nauchali, Cyperus distans and Ipomea aquatica
were observed at varying intensity (10-80%).
In Salem district, 8 waterbodies (tanks) were
surveyed in which major aquatic weeds present
were Typha sp., Cyperus distans, Ipomea carnea,
Prosopis juliflora infecting 10% of the water
bodies. However, in Kumaragiri tank, weed
infestation was not found and in Mookaneri
tank, 40% of water was infested with Eicchornia
crassipes. In Namakkal district, 7 waterbodies
were surveyed and found to be infested with
Typha sp., Prosopis juliflora, Eicchornia crassipes
and Wild luffa with varying intensity level (5-
95%). In Vennandur Tank, the major aquatic
weeds present was Prosopis juliflora (25%).
Among surveyed tanks in Namakkal district,
3 tanks were free from weeds. In Erode district,
6 waterbodies were surveyed. Out of 6
waterbodies, 4 were infested with different
weeds such as Typha sp., [pomoea carnea, Prosopis
juliflora at 5% infestation level. However, no
weed infestation was observed in remaining
3 lakes. In Coimbatore district, 8 waterbodies
were surveyed where Eichhornia crassipes was
the major weed present in different intensity
(5-40%). Other weeds such as Prosopis juliflora,
Cyperus distans and Nelumbo nucifera were also

found in few lakes, however, no weeds were
present in Kumaraswamy Lake.

In Sivagangai district, 8 waterbodies were
surveyed. One of the major weed Prosopis
juliflora was found in all surveyed waterbodies
in varying intensity (10-50%). Whereas, Ipomoea
carnea (5%), Nelumbo nucifera (20%), Typha sp.
(20%) were among the other observed weeds
in the waterbodies. In Virudhunagar district,
6 waterbodies were surveyed. In the
waterbodies, Prosopis juliflora was the
dominated weed with varying intensity (60%-
90%). Other weeds such as Eicchornia crassipes,
Cyperus distans and Ipomoea carnea (10%) were
also present. In the 9 surveyed waterbodies of
Madurai district, major dominated aquatic
weed was Prosopis juliflora which was present
in almost all waterbodies with varying intensity
(6-80%). Other weeds present were Eicchornia
crassipes (70%), Nelumbo nucifera (50%), [pomoea
carnea (5%), Typha sp. (20%) and Cyperus distans
(30%). Further, 6 waterbodies were surveyed
in Tiruppur district. Surveys revealed the
dominance of Nymphaea nouchali (30%),
Potamogeton natans (20%) Ipomoea carnea (10%)
and Prosopis juliflora (5%) in the waterbodies.

UAS, Bengaluru

Centre surveyed different aquatic bodies for
observing the weed infestation (Tabal 5.1).

Table 5.1. Aquatic weed Infestation in Karnataka

Name of the | Place, District & Weeds present in the aquatic body with infestation
water body State Name of weed Water body Area infested with
weed (%)
Chornurukere | Chornur, Bellary, Ipomoea carnea sub 2-4 %
Lake Karnataka spfistulosa
Prosopis juliflora (Bellary 16-18%
jail)
Chitradurga Babbur farm, Alternanthera philoxeroides | 2-3%
canal Chitradurga,
Karnataka
Koppal Lake | Koppal, Koppal, Alternanthera philoxeroides | 2-3%
Karnataka
Belgaum Lake | Bailhongal, Alternanthera philoxeroides | 1-2 % (Near the banks)
Belgaum, Karnataka
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Davangere Hangode, Alternanthera philoxeroides | 0.5-1 %
Lake Davangere,
Karnataka
Haveri Lake Haveri, Haveri Ipomoea carnea sub sp. 3-4 %
District & fistulosa
Karnataka state
Vasuvallikere | Malvalli, Mandya, Typha sp. 2-3 % (patches)
Lake Karnataka Eicchornia crassipes -
Dibburhalli Chintamani, Hygrophila auriculata 4-5% (near banks of lake)
Lake Chickballapur, Typha angusta 4-5 % (in patches)
Karnataka
Tejure pond | Hassan, Hassan, Typha angustifolia 5-6%
Karnataka (Iesserbul grass)
Eichhornia crassipes 6-7%
Tarak Dharwad, Ipomoea obscura 0.5-1 % (all along banks )
Dharwad Karnataka
Lake
Kumta Lake | Shivmogga Alternanthera philoxeroides | 0.5-1 %
Karnataka Hygrophila auriculata 5-6%
AAU, Anand Gujarat state. These ponds are mainly infested

with Eichhornia crassipes and infestation was

Centre surveyed 36 water bodies including ranging from 30-80% in the aquatic bodies.

pond, canal and river around Anand district
for observing aquatic weed infestation in
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4. RECOMMENDATION FOR PACKAGE
OF PRACTICES

AAU, Anand

In soybean, application of propaquizafop
2.5% + imazethapyr 3.75 w/w ME
(premix) 125 g/ha EPoE fb IC + HW at
40 DAS and quizalofop ethyl 7.5% +
imazethapyr 15% w/w EC 112.5 (premix)
EPoE fb IC + HW at 40 DAS produced
9.80% higher yield, net return and B:C as
compared farmers practice (IC + HW at
20 and 40 DAS).

Fluazifop-p-butyl 11.1% w/w + fomesafen
11.1% (premix) 250 g /ha EPoE fo IC+HW
at 40 DAS and imazethapyr 35% +
imazamox 35% WG 70 g/ha EPoE fb
IC+HW at 40 DAS were found equally
effective for weed control as Inter Culture
fb HW at 20 & 40 DAS (farmers practice)
with higher B:C (2.77, 2.68, respectively)
compared to farmer’s practice (2.57) in
summer groundnut.

Atrazine 50% WP + topramezone 336 g/
1 SC 500+25.2 g/ha PoE (tank mix) and
atrazine 50% WP + tembotrione 34.4% SC
500+120 g/ha PoE (tank mix) were found
equally effective for weed control as IC
fb HW at 25 DAS (farmer’s practice) with
higher B:C (2.86 and 2.75, respectively)
compared to FP (2.55) in Rabi maize.

Sulfosulfuron 75% + metsulfuron 5% WG
(PM) 32 g/ha PoE recorded higher weed
control efficiency with higher B:C (2.32)
as compared to metsulfuron methyl 20%
WP 4 g/ha PoE (farmer’s practice) in
wheat.

Good quality compost can be obtained
from weed biomass viz., Trianthema
monogyna (Carpet weed), Digera arvensis

(False amaranth), Amaranthus spinosus
(Spiny pig weed) and Parthenium
hysterophorus (Carrot grass), by mixing
Anubhav Microbial Bio-decomposer
Consortium I (AMBC I) 1.0 L/t and 200
kg cow dung slurry/t (cow dung and
water in 1:2) with maintaining optimum
moisture (~ 60%) in the pit.

BCKYV, Kalyani

Pretilachlor 750 g/ha as pre-emergence fb
bispyribac-Na 25 g/ha as post emergence
at 25 DAT for weed management in rice.

MPUAT, Udaipur

Application of atrazine 0.5 kg/ha as PE
with tembotrione 120 g /ha PoE at either
20 to 25 DAS for weed management in
maize.

Stale seedbed technique + plastic mulch
(25 micron) at sowing for effective organic
weed management in fennel.

In sweet corn, Crop sown with treatment
of soil solarization with plastic mulch was
found more effective in reduction of weed
population and gave maximum green cob
yield.

IGKYV, Raipur

Motorized weeder twice (single row type)
in rice and black polythene (25p1) mulch
in sweet corn generated the highest
system yield and net return from organic
scented rice —sweet corn cropping system.

In rice-wheat-cowpea cropping system,
IWM of oxadiargyl 80g/ha PE fb hand
weeding at 25 DAT/S in rice, integrated
(clodinofop 0.06 kg/ha + metsulfuron
0.004 kg/ha PoE fb HW 40 DAS) in wheat
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and PE of pendimethalin 1.0 kg/ha fb 1
HW at 20 DAS in cowpea.

Topramezone 25.28 g/ha as post-
emergence at 18-20 DAS found to be very
effective with highest WCE and produced
the highest seed yield and net return of
chickpea.

CCSHAU, Hisar

Sulfentrazone 28%+ clomazone 30%
(Authority NXT 58% WP) 1.0 kg in 200
liter of water per acre as pre-emergence
at proper soil moisture for control of
complex weed flora in sole sugarcane.

PJTSAU, Hyderabad

In baby corn-cabbage organic cropping
system inter-row poly-film mulching (30
micro-metres thickness) fb intra-row hand
weeding (HW) at 30 DAS (3071 kg/ha)
or stale seed bed fb HW at 20 & 40 DAS
(2796 kg /ha) or inter-row rice straw mulch
5 tons/ha fb intra row HW at 30 DAS
(2779 kg/ha) provided efficient weed
control and higher yield in Kharif baby
corn. During Rabi season, mulching with
groundnut shells 2 t/ha resulted in higher
cabbage yield (37160 kg/ha) followed by
poly film mulch + intra row HW at 30
DAT (30075 kg/ha) and rice straw mulch
5 t/ha + intra-row weeding at 30 DAT
(28470 kg/ha) apart from effective weed
suppression.

The cropping system productivity in terms
of baby corn equivalent yield was highest
(16916 kg/ha) in live mulching with
dhaincha upto 30 DAS in baby corn and
groundnut shell mulching 2 t/ha in
cabbage followed by poly mulch+ intra
row HW at 30 DAS/T in both the crops
(15101 kg/ha) or rice straw mulch 5t/
ha + intra row HW at 30 DAS/T in both
the crops (14167 kg/ ha).

OUAT, Bhubaneswar

Ready mix herbicide bensulfuron methyl
+ pretilachlor (RM) 0.660 kg/ha at 2 days

after transplanting (DAT) fb 2, 4 D ethyl
ester 0.50 kg/ha at 30 DAT was found to
be the best combination of herbicides in
controlling the mixed weed populations
in the transplanted finger millet.

UAS, Bengaluru

Metsulfuron methyl + chlorimuron ethyl
20 WP at 4 g/ha and 2, 4 D sodium salt
80 WP 750 g /ha controls weeds effectively
in kodo millet if applied when the weeds
are at 2-4 leaf stage.

Metsulfuron methyl + chlorimuron ethyl
WP-20 WP (2+2) 4 g/ha and 2,4 D sodium
salt 80 WP 750 g/ha were found to be
controlling complex weed flora in Fox tail
millet, if sprayed at 2-4 leaf stage.

In organically grown Kharif — Kodo
milletstale seedbed technique + inter
cultivation at 25 DAS and 45 DAS and
inter cultivation at 25 DAS + 1 hand
weeding at 45 DAS were found to be
effective in controlling weeds.

In organically grown Rabi blackgram stale
seedbed technique + inter cultivation at
25 DAS and 45 DAS and inter cultivation
at 25 DAS + 1 hand weeding at 45 DAS
were found to be effective in controlling
weeds.

Pendimethalin 38.7 EC at two dosage (677
g/ha and 580 g/ha) were effective in
controlling weeds and also herbicide
residue in coriander leaf sample was
below the detection limit.

PAU, Ludhiana

Sow wheat using combine harvester fitted
with seeding attachment, at the time of
paddy harvest. It should be followed by
single operation of cutter-cum spreader
and irrigation. Alternatively, seed and
basal fertilizer can be broadcast manually,
after paddy harvest, followed by cutter
cum spreader and irrigation. Use 112.5 kg
seed /ha (fungicide and insecticide treated
seed) and recommended dose of basal
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fertilizer. The new technique has many
added benefits over the conventional
methods of paddy residue management
like 1) It costs three to four times lesser
than conventional methods, for straw
management and wheat sowing, 2) It
makes paddy residue management and
wheat sowing much easier, 3) It does not
require costly machines and high HP
tractor for residue management, 4) It
encourages in-situ paddy residue
management which is environment
friendly and builds up soil health, 5) It
provides complete mulching which save
the crop from terminal heat stress, 6) It
reduces herbicide use, as weed infestation
is lesser in a mulched field, 7) It will halt
paddy straw burning. (Collaboration:
Deptt of FMPE; Wheat Section, Deptt of
Plant Breeding & Genetics; KVKs at Moga,
Patiala, Fatehgarh Sahib and Ludhiana).

In brinjal-paddy system, to brinjal, apply
12.5 t FYM/ha (1.0 % N on dry weight
basis) at time of its transplanting and to
pea, apply 5.0 t FYM/ha (1.0% N on dry
weight basis) at sowing. For weed
management, apply 12 t/ha paddy straw
mulch in brinjal immediately after its
transplanting, and10 t/ha paddy straw
mulch in pea immediately after its sowing;
the escaped weeds, if any, may be removed
by hand weeding ( Collaboration: School
of Organic Farming, PAU Ludhiana).

.Two mechanical weeding in furrow and
onbed, at 30 & 45 days after sowing wheat
on 67.5 cm raised bed, gave weed control
efficiency (92.4%). This method gave 38.0
q/ha wheat grain yield in comparison to
45.4 and 20.1 q/ha in two hand weeding
and weedy check, respectively. The
proposal on organic wheat production on
bed (67.5 c¢cm) with two rows and
managing the weeds by two mechanical
weeding in furrows and on the bed after
attaching one tyne in the middle of two
sweep type furrow openers of existing

ridger (Collaboration: School of Organic
Farming, PAU Ludhiana).

In direct-seeding of rice on raised-beds
under tar-wattar condition bed planter
titted with bed compacter (for reshaping
beds/ ridges) was used and simultaneous
sowing of 2-rows of hydro-primed and
treated seed was done. First irrigation was
applied at 21 days after sowing. Raised
bed DSR recorded 1.6 q/ha higher paddy
yield and 8.3% higher saving of irrigation
water than flat-bed DSR (Collaboration:
Rice Section, Deptt of Plant Breeding &
Genetics, Deptt of Soil & Water
Engineering and Deptt of Farm Machinery
& Power Engineering (FMPE), PAU
Ludhiana).

Attachment of press wheels with Lucky
Seed Drill enhances pre-emergence
herbicide efficacy, enhance profile
moisture retention and tackling hard crust
(krand formation) in DSR ( Collaboration:
Deptt of FMPE ).

In direct-seeded rice early-post emergence
application of ready-mix of triafamone
10% + ethoxysulfuron 20% at 225 g/ha
provides effective control of Echinochloa
sp., Leptochloa chinensis, Cyperus rotundus,
annual sedges and broadleaf weeds when
applied at 1-2 leaf stage of weeds; proper
moisture must be maintained in the field
for one week after spray.

CSKHPKYV, Palampur

Imazethapyr 75 g/ha + hand weeding was
most effective weed management
treatment in garden peas under mid hill
conditions of Himachal Pradesh.

Application of glyphosate 1000 g/ha and
metsulfuron methyl 4 g/ha were most
effective in controlling Alternanthera
philoxeroides and Synedrella vialis in non-
crop conditions.

KAU, Thrissur

In coconut plantations which are not
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intercropped, in-situ green manuring by
growing leguminous crops like dhaincha,
cowpea or horse gram and ploughing-in
by two months after sowing can help in
effective weed control. Another option is
use of low-cost organic residues (like
byproduct of Ayurvedic industry). These
practices can help in building up soil
health and ultimately yield and can be
adopted in organic management systems.

Salvinia infestation in rice field can be
controlled with pre-mix herbicides
[cyhalofop butyl + penoxsulam (0.15 kg/
ha)], [butachlor + penoxsulam (0.82 kg/
ha)], flourpyroxifen benzyl (31.5 g/ha),
florpyrauxifen benzyl + cyphalofop butyl
(0.15 kg/ha). Another effective herbicide
glufosinate ammonium (0.30 kg/ha) can
be used in case of non-cropped paddy
field before planting of rice at the time
of preparatory cultivation as it is not
selective to rice.

2,4-D sodium salt, florpyrauxifen-benzyl
as well as pre-mix combination of
florpyrauxifen-benzyl+ cyhalofop butyl
were effective in controlling aquatic weed
Vallisneria in rice field, which is a weed
reported recently from Kerala.

Growing  dhaincha  in-situ  and
incorporating it before transplanting in
the first crop season is a method for
organic weed management in rice.
Through this technology, the cost of one
hand weeding can be saved as there is
considerable reduction in weed density
and green manure addition to the crop
can enhance productivity.

Limnocharis flavain rice, which is a problem
weed reported recently by many farmers
that post emergent application (18-20 days
after sowing rice) of 2,4 — D sodium salt
1 kg/ha or penoxsulam + pendimethalin
625 g/ha along with an adjuvant/ sticker
2ml/L of spray fluid can effectively control
the weed.

For alien weed Syngonium podophyllum in
the rubber plantations, the formulations
of 24— D (Na salt and amine) 1 kg/ha
was found to be effective in controlling
the weed for a short period of up to 4-
6 months. As the vines are very hardy,
the regrowth could be observed and hence
integrated strategy of herbicide spray
followed by removal and disposing in pits
only can help in long term control

TNAU, Coimbatore

In blackgram and greengram pre-
emergence application of pendimethalin
0.75 kg on 3 DAS followed by early post-
emergence application of imazethapyr 60
g /ha on 15 DAE of weeds (2 - 3 leaves
stage of weeds) and quizalofop ethyl 50
g/ha on 20 DAE of weeds (2 - 3 leaves
of weeds) are recommended for
controlling broad-leaved and grassy
weeds, respectively.

Post-emergence application of glyphosate
15 kg/ha + 2,4-D Na salt 1.25 kg/ha +
wetting agent 2 ml litre of water was found
to be effective in reducing density and
dry weight of Solanum elagaenifolium and
with no regeneration even after 60 days
after herbicide application in non-crop
conditions.

PDKYV, Akola

Post-emergence  application  of
imazethapyr + imazamox 0.070 kg /ha PoE
15 DAS was the most remunerative and
effective herbicide for controlling the
weed flora and getting higher yield and
economic returns in soybean.

In cotton, pre-emergence pendimethalin
1.00 kg /ha followed by directed spray
(by using protective shield) of non-
selective herbicide paraquat 0.60 kg/ha
at 45 days after sowing is recommended
for controlling weeds with higher yield
and monetary returns.

In maize, pre-emergence atrazine 0.50 kg /
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ha followed by post emergence
application of tembotrione 0.120 kg /ha at
20DAS were the most remunerative and
effective herbicides for controlling the
weed flora and getting higher yield and
economic returns.

Post-emergence  application  of
imazethapyr + imazomox 0.07 kg/ha 20
DAS was the most remunerative and
effective herbicide for controlling the
weed flora and getting higher yield and
economic returns in groundnut.

In turmeric, pre-emergence pendimethalin
1 kg/ha or by metribuzin 0.7 kg/ ha or
atrazine 0.75 kg/ha (0-5 DAP) fb straw
mulch 10 t/ha (10 DAP) fb one HW (75
DAP) is recommended for controlling
weeds with higher yield and monetary

returns.

Post-emergence application of clodinafop
propargyl+ metsulfuron methyl 0.06 +
0.004 kg/ha or sulfosulfuron +
metsulfuron methyl 0.03 + 0.002 kg /ha at
35 DAS were the most remunerative and
effective herbicides for controlling the
weed flora and getting higher yield and
economic returns in wheat.

In sole soybean, post-emergence
application of propaquizafop 0.050 kg +
imazethapyr 0.075 kg/ha at 21 DAS (2.0
L/haready mix commercial formulationin
500 L water) or pre-emergence application
of diclosulam 84% WDG 0.026 kg/ha (30
g/ha commercial formulation in 500 L
water) is recommended for higher seed
yield and economic returns.
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5. SCHEDULED CASTE SUB-PLAN PROGRAMME

SKUAST, Jammu sprayer and fertilizer (DAP) were also
distributed to 100 SC farmers of Upper Chakroi
village of Jammu district at SKUAST-], Chatha
on 10 March, 2022.

Under Scheduled Caste Sub Plan, training
on ‘Application techniques of herbicide use’
was provided to the farmers of SC community.
Some agricultural inputs such as knapsack

CCSHAU, Hisar organized at village Nangla during April, 2022
where summer mungbean seed, pheromones
traps and mineral mixture were provided to
SC farmers. These farmers were also trained
through training programme on ‘Weed
management in Kharif crops’ organized at KVK,
Fatehabad during April, 2022.

Training on ‘Herbicide spray techniques’
was conducted for SC farmers. In addition to
this, they were also provided with sprayers
and herbicides for use in wheat crop.
Distribution of agricultural inputs was also

Distribution of agricultural inputs to SC farmers

KAU, Thrissur districts for weed management in their fields.

Under the scheme, agricultural inputssuch  TNAU, Coimbatore
as sprayers and herbicides were distributed to

the SC farmers of Palakkad and Thrissur "IntA capacity building programme on

egrated Weed Management" was conducted
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for the Scheduled Caste farmers under
Scheduled  Caste Sub  Plan  at
Chikkadhasampalayam village, Mettupalayam
taluk, Coimbatore during December, 2022. This
programme was attended by 30 Scheduled
Caste farmers and benefited through the
training on Integrated Weed Management.
They were also given inputs viz., herbicide,
farm tools, and training kit consisting of leaflets
and pamphlets about the weed management
technologies. Herbicide application techniques
were demonstrated to the farmers at cropped
and non-cropped areas and with different
herbicides. An exhibition was also organized
to explain about the weed management
technologies.

GBPUAT, Pantnagar

Centre organized one day training

programme on weed management in Kharif
and Rabi crops, spraying technology and
precautions adopted during spraying. The
training programme was organized on 11 Oct,
2022 in Udham Singh Nagar District. A meeting
with farmers of Pratappur and Inderpur (Block-
Rudarpur) villages was organized under SCSP
scheme, in which 115 farmers participated.
During the meeting, 5 farmers were also
provided sprayers under the Plan. Centre also
organized one day training programme on
‘Weed management in major crops" during
January, 2023 in the hamlet of Indrapur where
about 100 farmers participated. The farmers in
the training programme received N:P:K
(19:19:19) and Biovita crop growth promoters
for improving crop yield.

SCSP training on Weed Management

RVSKVYV, Gwalior

Under SCSP scheme, centre distributed
different agricultural inputs such as seed
(wheat and mustard), fertilizers (urea, SSP) and
herbicides (oxyfluorfen and sulfosulfuron+
metsulfuron) for one-acre area to 39 farmers.
Sprayers (battery operated) were also provided
to 9 farmers of different villages. One Krishak
Sangoshthi was also organized at University
Campus to create awareness about the SCSP
programme among the farmers which can help
in lifting the socio-economic condition of the
farmers of SC community.

Distribution of inputs to SC farmers

UAS, Bengaluru

Weed management hand tools like Sprayer,
sickle, Varavari, Kolu Guddali and Cycle
weeder were distributed to the SC beneficiaries.

Centre organized awareness programme on
various methods of weed management and
their integration to reduce the human
dependency on manual hand weeding and also
educated SC farmers about the effective use
of herbicides for different crops. In addition
to this, weed management tools / equipments
such as Cycle weeders (4), Sprayers (4) and
local hand weeding tools like Small Sickles
(40), Kol Guddali (4) and Varari (40) were also
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distributed to the SC farmers of Chokkapura

village of Kolar District on 10" November 2022.

MPUAT, Udaipur

Centre organized different activities under
Scheduled Caste Sub-Plan (SCSP) during Kharif,
2022 and Rabi, 2022-23 at Ghasa, Kharbadon
ka gida and Baper villages of Mavli (Udaipur)
and Rajsamand districts in which
demonstrations, trainings and human resources
development activities were undertaken.
Improved crop production technologies have
been introduced to the farmers as per package
of practices through five training camps during

Rabi. To promote small scale mechanization,
implements and tools like hood, sprayer and
drum (for herbicide solution preparation) were
provided to the SC farmers. During Kharif, 2022,
centre demonstrated weed management
technologies on wheat, mustard, fenugreek and
chickpea for the SC beneficiaries and conducted
25 demonstrations with support of inputs like
improved herbicides, knapsack sprayers,
sprayer nozzles, bio-fertilizers etc. in selected
villages of this community.




Annual Report 2022

6. LINKAGES AND COLLABORATION

Name of the centre

Linkages and collaboration
Name of the Institute

Nature of linkages and collaboration

KAU, Thrissur Department of Agriculture, Kerala -

Government Engineering College A mini project on development of laser based robotic
weed control is being undertaken with the
collaboration

CCSHAU, Hisar IRRI and State Department of All the recommendations are tested at farmers’ fields

Agriculture, Haryana by extension officers of KVK’s and Department of

Agriculture, Haryana.
AAU, Jorhat Rain Forest Research Institute, Jorhat | External Expert in the Ph.D.

Department of Pharmacology & Taxonomic guidance & Utilization of weeds for

Toxicology, College of Veterinary medicinal uses and drug making

Science, AAU, Guwahati

North East centre for Technology Mapping of MAP farming in Assam on

Application and Reach (NECTAR),

Guwahati

SHGs, Govt organizations, Tea Weed biomass utilization for vermicomposting

Industries etc.

North East Institute of Science & Weed Utilisation & Management

Technology, Jorhat

World Bank aided Assam Agribusiness | To raise productivity, profitability & resource-use

and Rural Transformation Project efficiencies of rice-based cropping systems in Assam

(APART)

DBT Centre (Jorhat); NEIST (Jorhat); Chemical and genetical evaluation of selected weeds

IICT (Hyderabad); etc. Schools and Invasive weed management

Colleges of various places of Assam,

various NGOs,

National Highway Authority, etc.

ICAR, IRRI Effective management strategies to increase the use
efficiency of water and nutrients and GHG mitigation
through Alternate Wetting & Drying (AWD) and Urea
Deep Placement (UDP) in transplanted and Direct-
seeded rice in Summer and Kharif season

ICAR, IRRI Climate Smart Management Practices for Rice under
Direct Seeded Rice Consortium (DSRC)

MPUAT, Udaipur Rajasthan college of Agriculture The staff members are associated with the teaching

and other students activities of the college.

All India Network Project on Organic
Farming, MPUAT, Udaipur
AICRP on IFS, MPUAT, Udaipur

The scientists of the project are associating with the
training programmes of Directorate of Extension
Education.

State Department of Agriculture and
ATMA

Trainings, Group meetings, Field visit, Diagnostic
field visits, Conference- Technology dissemination.

ICAR Network project on organic farming and AICRP
on Integrated farming system.

UPL Pvt. Ltd. Mumbai

Field visit and Research on New molecule evaluation
on cotton, Soybean, sugarcane and funding source.
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Name of the centre

Linkages and collaboration
Name of the Institute

Nature of linkages and collaboration

Dhanuka Agritech Ltd. New Delhi

Field visit and Research on New molecule evaluation
on cotton and funding source.

Gharda Chemicals Pvt. Ltd.,

Dombivali, Dist Thane, (Mh) A New Herbicide
molecule evaluation on maize.

1.S.K. Biosciences India Pvt. Ltd.,
New Delhi.

A New Herbicide molecule evaluation on maize.

BAYER Crop Science Limited,
Thane, Maharashtra,

A New Herbicide molecule evaluation on wheat.

Excel crop care company, Mumbai.

A New Herbicide molecule evaluation on soybean
and wheat.

GFSC,

Gujarat to evaluate bio herbal on Mustard

GBPUAT, Pantnagar

State Agriculture Universities
Member of advisory committee,
Plant protection of district of
U.S. Nagar /Industries

Member of Agromet advisory
Services, GBPUA&T Pantnagar

Advisement on weed management

Bayer crop science, Mumbai

Dow Agro science

M/s Syngenta India Limited, Pune,
Maharashta

M/s PI Industries Limited, Gurgaon,
Haryana, India

M/s Jivagro Limited, Mumbai,
Maharashtra

FMC

UPL Pvt. Limited

ADAA India Private Ltd.

Siris Minerals Anglo American India
Pvt. Ltd.

Research on weed management in different crop and
cropping system

UAS, Bengaluru

National Bureau of Agriculturally

ICAR, Bengaluru in getting bio-
control agents

Release to control Parthenium and water hyacinth

AICRP for Dry Land Agriculture

UAS, Bengaluru to conduct large scale
demonstrations of weed technologies on farmers field
and also for the implementation of SCSP program.

Department of Plant and Environment
Sciences, UAS, GKVK, Bengaluru

Water Hyacinth experiments.

Project Co-ordinating Unit, AICRP on
Small Millets

Research Institute of Organic farming,
UAS, GKVK, Bengaluru

Conduct organic trials

AICRP on IFS

ZBNF experiments.

KVK Hadonahalli, UAS, Bengaluru

The implementation of farm trials.

Department of Agriculture, GOK,
Chikkaballapur

The implementation of farm trials

OUAT, Bhubaneswar

Department of Agriculture, Govt.
of Orissa
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Name of the centre

Linkages and collaboration
Name of the Institute

Nature of linkages and collaboration

Department of Horticulture, Govt.
of Orissa

Public sectors like SAIL, HAL,
NTPS, Indian RareEarth Ltd,
Chilka Development Authority

ICAR Institutes operating in the state
(CIFA, CRRI, Tuber Research)

Other State Agricultural Universities

Herbicide manufacturers

NGOs and farmers of different district
of our state

Irrigated Upland, Coimbatore centre

TNAU, Coimbatore | State Department of Agriculture and | An investigation was carried out to study the weed
ATMA dynamics in the on station Integrated Farming System

(TFS) Research
PDKYV, Akola ZP and Panchayat Samiti Trainings, Group meetings, Field visit, Diagnostic

Field Visits, Conference- Technology dissemination.

Akola Municipal Corporation

Trainings, Group meetings, Field visit & technical
knowhow

Central Salt and Marine Chemicals
Research Institute, Bhavnagar, Gujarat

Parthenium awareness programme in all schools and
colleges and control of water hyacinth and other
perennial weeds.

Centre of Organic Agriculture and
Research Training

Evaluation of seaweed sap against pulses and
funding source.

Dr. PDKYV, Akola Organic Weed
Management.

M/s. Godrej Agrovet Pvt. Ltd., Mumbai

M/s. Makhteshim-Agan India Pvt.
Ltd., Hyderabad

Field visit and Research on New molecule evaluation
on cotton, Soybean, onion and funding source.

M/s.Bayer India Ltd

Field visit and Research on New molecule evaluation
on sunflower and funding source.

Monsanto India Ltd., Mumbai

Field visit and Research on New molecule evaluation
Product testing

Arasta Life Sciences, Pune

Field visit and Research on New molecule evaluation
Product testing on Cotton

M/S Dhanuka Pesticides Ltd

Field visit and Research on New molecule evaluation
Product testing on Cotton

M/S UPL Pesticides Ltd.,

Field visit and Research on New molecule evaluation
Product testing on Cotton, Soybean and other crops

M/S Insecticides India Ltd., New Delhi

Field visit and Research on New molecule evaluation
Product testing on Cotton, Soybean and other crops

Godrej Agrovet Ltd., Mumbeai

Field visit and Research on New molecule evaluation
Product testing on Cotton, Soybean and other crops

Acadian Seaplants India Pvt.Ltd

Field visit and Research on New molecule evaluation
Product testing on Cotton, Soybean and other crops

Mumbeai for product testing of growth stimulents in
cotton.
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7. PUBLICATIONS

Anand - AAU

Barua IC, Deka ], Gogoi K, Bayan H, Kalita
H and Bezbaruah R. 2022.Spouting
behaviour of weeds through mulch
materials and their non-chemical
management in Chili (Capsicum annuumL.).
J. Wastes Biomass Management 4(2): 111-115.

Saikia B, Buragohain B, Barua CC, Sarma ]J,
Tamuli SM, Kalita D], Barua AG, Barua IC
and Elancheran R. 2022. Evaluation of anti-
amnestic effect of Conyza bonatiensis in rats.
Indian ]. Pharmacology 54(2): 102-109.

Bengaluru-UAS

Ganapathi S, Dhanapal G N, Thimmegowda
M N, Kamala Bai S, Muthu Raju R and
Vasanthi B G. 2022. Studies on the Effects
of Different Tillage and Weed Management
Approaches on Weed and Growth
Parameters in Maize Crops and its
Influence on Yield. The Mysore |. Agric. Sci.,
56 (2) :121-128.

Geetha KN, Kamala Bai S, Pavan A S, Karthik
A N and Sindhu K K. 2022. Weed
Management in Transplanted Rice — A
Review. The Mysore |. Agric. Sci., 56 (1):
1-18.

Kamala Bai S, Ashwini R. N and Geetha KN.
2022. Allelopathy in Weed Management -
A Review. The Mysore ]. Agric. Sci., 56 (3):
1-15.

Pruthviraj N, Geetha KN, Prakash SS, Jayadeva
H M, Pushpa K and Shankar A G. 2022,
Impact of Different Methods of Nano
Fertilizers Application on Soil Chemical
Properties and Fertility Status in Sunflower
Growing Soils. The Mysore |. Agric. Sci.,
56 (1): 275-284.

Coimbatore-TNAU
Ajithkumar M, Radhamani S, Chinnamuthu

CR and Ravichandran V, 2021. Effect of
weed management practices on growth and
yield of transplanted rice (Oryza sativa L.)
under System of Rice Intensification. The
Pharma Innovation,10(11):156-160.

Asritha Mummasani S, Marimuthu D,
Balachandar, Radhamani S, Bharathi C,
Gowtham G and Shanmugapriya S. 2022.
Micro encapsulation and characterization
of Diclosulam in Xanthan gum based
polymeric system for smart delivery of
herbicide in crop production. International
Journal of Environment and Climate Change.
12(11): 1811-1824.

Kingsley Richardsan AS, Bharathi C, Janaki P,
Kalaiselvi Tand Murali Arthanari P. 2022.
Effect of Weed Management Practices and
Bio-fertilizers with and without FYM on
Weed Flora, Growth and Yield of Blackgram
(Vigna Mungo L.) 34(22): 37-48.

Kotresh D J, Radhamani S, Murali Arthanari
P, Ravichandran V, Bharathi C and
Sangothari A, 2022. Effect of Integrated
weed management practices on weed
parameters in direct seeded aerobic rice.
Biological Forum 14 (2a)539-544.

Gwalior-RVSKVV

Gupta V, Sasode DS, Joshi E and Singh YK and
Kavita Bhadu. 2022. Herbicidal impact on
density of Cuscuta emerged in berseem
fodder crop (Trifolium alexandrinum L.).
Indian Journal of Weed Sciences 54(3): 334—
336, ISSN (0974-8164.

Para PK, Kushwah SS, Sasode DS, Joshi Ekta,
Sharma BK and Malgaya G. (2022). Impact
of tillage and chemical weed management
practices on wheat yield and nutrient
uptake (Triticum aestivum L.). Biological
Forum : An International Journal.14 (1) : 1726-
1734.




Annual Report 2022

Hisar-CCSHAU

Chaudhary A, Yadav DB, Singh S, Poonia TM,
Punia SS, Singh N. 2022. Bio-efficacy of
herbicides with different water volumes
and spray timing under zero tillage rice
residue retention scenario against Phalaris
minor in wheat. International Journal of Plant
& Soil Science, 34(20): 447-453.

Chaudhary C, Yadav DB, Yadav A, Hooda V,
Chaudhary A. 2022. Standardization of
spray technique for pre-emergence
herbicides in ZT-wheat (Triticum aestivum)
with surface residue cover. Indian Journal
of Agricultural Sciences 92(11):1358-1363.
https://doi.org/10.56093/
ijas.v92i11.125029.

Chhokar RS, Sharma RK, Chaudhary A, Singh
G P. 2022. Herbicides for control of
metsulfuron resistant toothed dock (Rumex
dentatus). Journal of Research in Weed Science
5(2), 87-104. http://dx.doi.org/10.26655/
JRWEEDSCI.2022.5.3

Dhanda S, Kaur S, Chaudhary A, Bhullar MS.
2022. Confirmation of metsulfuron-resistant
Rumex dentatus in Punjab and Haryana

and its management. Agricultural Research
Journal 59(3):429-437.

Dhanda S, Kaur S, Chaudhary A, Jugulam M,
Hunjan MS, Sangha MK, Bhullar MS. 2022.
Characterization and management of
metsulfuron resistant Rumex dentatus
biotypes in Northwest. India. Agronomy
Journal 114(1): 366-78.

Jitender, Amarjeet, Todar Mal, Akshit, Soni S
and Kumar P (2022). Efficacy of herbicidal
combinations tank mixed with zinc and
iron sulphate against weeds in wheat
(Triticum aestivum). Indian Journal of Ecology
49(2): 417-423.

Poonia TM, Singh SK, Chaudhary Ankur,
Hooda VS. 2022. Efficacy of different pre
and post emergence herbicides in
clusterbean. Forage Research 48(1): 99-103.

Qazizada G S, Todar Mal, Kumar S and Kumar

P. 2022. Effect of pre and post-emergence
herbicides on weed infestation, crop growth
and economics of wheat. The Pharma
Innovation Journal 11(3): 152-157.

Qazizada GS, Todar Mal, Kumar S and Kumar
P. 2022.Pre and post-emergence herbicides
for the control of resistant Phalaris minor
in wheat. Biological Forum14(1): 1296-1302.

Hyderabad-PJTSAU

Aparna K, Bhanu Rekha K, Vani KP And Ram
Prakash T.2022. Nutrient dynamics of
cotton and red gram residue compost.
Current Science:122, (6).

Bhavitha K, Suresh K, Ram Prakash T and
Madhavi M.2022. Nutrient Uptake, Yield
Attributes and Yield of Maize (Zea mays L.)
as Influencedby Efficacy of Different Post
emergence Herbicides Applied under
varied Qualities of Spray Fluids. Biological
Forum — An International Journal 14(2a): 469-
474.

Bhavitha K, Suresh K, Madhavi M and Ram
Prakash T. 2022. Herbicide Efficacy as
Influenced by Spray Fluid Quality and
Adjuvants on Yield and Economics of
Maize (Zea mays L.) 2022 International
Journal of Environment and Climate Change.
12(11): 1252-1257.

Chaithanya Y, Padmaja B, Malla Reddy, M and
Srijaya, T. 2022. Weed Control, nutrient
studies and green gram performance with
new molecules of pre and post emergence
herbicides. Biological Forum An
International Journal. 14(2a): 329-332.

Charitha N, Madhavi M, Pratibha G and
Ramprakash T. 2022. Impact of integration
of inter-cultivation, herbicides and manual
weeding in winter groundnut yield. Indian
Journal of Weed Science (2022) 54(1): 101-
103.

Laxman Rao P, Jayasree G, Pratibha G and Ram
Prakash T.2022. Influence of Soil
Amendments on Growth Parameters and
Economics in Maize (Zea mays L).
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International Journal of Environment and
Climate Change. 12(11): 25-32.

Nikitha P, Sudha Rani, Ravinder Naik V,
Padmaja V, Nirmala B , A and K, Aruna.
2022. Status of Precision Farming
Technologies in Inidan Context — A Review.
International Journal of Environment and
Climate Change. 12(6): 117-125.

Padmaja B. and Ramprakash T. 2022. Efficacy
of New Herbicide Mixtures on Weed
Control, Yield, and Economics in
Transplanted Rice. International Journal of
Environment and Climate Change 12(12): 709-
717.

Sanketh GD, Bhanu Rekha K, Ram Prakash
T and Sudhakar KS. 2022. Bio-efficacy of
ready and tank mixed herbicides in
chickpea. Indian Journal of Weed Science53(3):
307-309.

Sridhar K, Srinivas A, Avil Kumar K, Ram
Prakash T And Raghuveer Rao P.2022.
Productivity, nutrient uptake and
profitability of winter season rice (Oryza
sativa) varieties as influenced by alternate
wetting-drying irrigation and nitrogen
management. Indian Journal of Agronomy
67(2): 113-122.

Vijayagouri K, Madhavi M, Pratibha G and
Ramprakash T. 2022 "Growth Parameters
of Rice (Oryza sativa) as Influenced by
Tillage and Weed Management Practices
in Rice-Maize-Green-manure System Under
Conservation Agriculture". Acta Scientific
Agriculture 6.11 (2022): 14-20.

Yernaidu Y, Parameswari YS, Madhavi M and
Ram Prakash T. 2022. Influence of weed
management practices on growth and yield
attributes of mustard. Indian Journal of Weed
Science (2022) 54(2): 208-210.

Yernaidu Y, Parameswari YS, Madhavi M and
Ramprakash T. 2022. Effect of weed
management practices on weed parameters
and nutrient removal by weeds in mustard
(Brassica Juncea(L.) Czerj and Cosson). The

Pharma Innovation Journal 2021; 10(8): 184-
187.

Jammu- SKUAST

Bharat, R. Gupta, M., Bazaya, B.R. and Gupta,
R. 2022. Bio-efficacy of different herbicides
on weeds and yield of Indian mustard
(Brassica juncea L.) in Jammu. The Pharma
Innovation Journal 2022; 11(2): 725-727.

Bharat R, Gupta M, Bazaya BR and Gupta R.
2022. Evaluation of newely released
cultivars of Indian mustard on weeds in
Siwaliks region of Jammu. International
Journal of Plant & Soil Science, 2022.

Bhagat S, Kumar A and Puniya R 2022. Effect
of different herbicidal treatments on weeds,
maize productivity and nutrient uptake by
weeds and maize (Zea mays L.). The
Pharma Innovation Journal, 11(10): 1627-
1630.

Deepak Kumar, Anil Kumar, Puniya R, Vikas
Sharma, Manish Sharma and Salgotra RK.
2022. Morphological characterization of
resistant and susceptible biotypes of
Phalaris minor in wheat growing Sub-
tropics of Jammu. The Pharma Innovation
Journal, 11(7): 2571-2575.

Jamwal S, Puniya R, Bazaya BR, Bochalya RS,
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2022. Effect of Green Manuring and
Herbicides on weed dynamics in direct
seeded rice under sub tropics of Jammu.
Agricultural mechanization in Asia africa
and Latin America, 53(03): 6792-6797.

Sharma A, Kachroo D, Puniya R, Stanzen L.
2022. Weed Dynamics and Productivity of
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Influenced by Organic Sources of Nutrients
and Weed Management. Legume research
- an international journal, DOI - 10.18805/
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productivity and soil health as influenced
by organic sources of nutrients and weed
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(Solanum tuberosum)-Frenchbean
(Phaseolus vulgaris) cropping system
under irrigated condition. Indian Journal of
Agronomy, 66(4): 400-406.

Kalyani - BCKV

Maity S, Sarkar S and Mandal B. 2022. Influence
of Tillage and Weed Management Practices
on growth, yield and weed control
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Environment and Ecology40(3D): 1925—1932,
ISSN 0970-0420.
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integrated weed management in organic
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Journal of Agricultural Research 48(1): 31-36.
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on soil microbial community and enzymatic
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Tanha S, Chopra P, Rana S S, Singh G and Kaur

N. 2022. Evaluation of glyphosate
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Joshi Neehu, Pandey, Sunita T, Singh V Pratap,
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flora of rice (Oryza sativa L.) under different
establishment methods & their
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system. The Pharma Innovation. 11(11): 1592-
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management effect on weeds, maize
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efficacy of nicosulfuron against mixed weed
flora in maize and its residual effect on
succeeding crops. Indian Journal of Weed
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Singh VP, Pratap, Tej, Singh, SP, Kumar A, Saini
S, Paliwal A, Kumar, Ajay and Shyam,
R. 2021. Weed Dynamics exposed to HPPD-
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(Triticum aestioumL.). The Pharma Innovation
Journal 2022; 11(5): 546-551

Raipur-IGKV
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192.
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plantations. Pestic. Res. ]. 34(2): 222-225.

Udaipur- MPUAT
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B.D. Malunjkar, A. Verma, Roshan Choudhary,

R.S.Choudhary, M. K. Kaushik. 2022.
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Application. Legume Research 45(1), 68-72

Pradip Kum ar Meena , P.C. C haplot, Arvind
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Gupta V, Sasode DS, Joshi E and Singh YK and
Kavita Bhadu. 2022. Herbicidal impact on
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Indian Journal of Weed Sciences 54(3): 334—
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Para PK, Kushwah SS, Sasode DS, Joshi Ekta,
Sharma BK and Malgaya G. (2022). Impact
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Forum : An International Journal. 14 (1) : 1726-
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8. AWARD AND RECOGNITIONS

Centre Name

Award and Recognitions

Venue and Date

Name of the Scientist

SKUAST,
Jamm

Bharat Gaurav
Puraskar-2022

Education Foundation, New Delhi in
the field of Weed Science in Agriculture.

Dr. B. R. Bazaya

MPUAT,
Udaipur

Appreciation Award

Hon’ble Vice Chancellor, MPUAT,
Udaipur on Independence Day, 2022

Dr. Arvind Verma

Appreciation Award

Hon’ble Vice Chancellor, MPUAT,
Udaipur on Independence Day, 2022

Dr. Roshan Choudhary

Best poster
presentation

National Conference on maize for resource
sustainability, Industrial Growth and
Farmers Prosperity Maize Technologists
Association of India in collaboration of
MPUAT, Udaipur from 23-25 Feb., 2022.

S. K. Sharma, Roshan
Choudhary, S. K. Yadav,
R. K. Jain & Gajanand
Jat

IGKYV,
Raipur

ISWS Prof. B.S Chauhan
Best Paper Award

3rd International weed Conference of
Indian society of weed science on their
research paper Long-term weed management
effect on weed dynamics, weed shift and
productivity of direct-seeded rice- chickpea
cropping system published in Indian
journal of weed Science 52(2): 107-115,
2020during 3rd International weed
Confenece on "Weed problems and
management challenges: Future perspectives
held at Anand, Gujarat, December

20-23, 2022.

Nitish Tiwari, Shrikant
Chitale and Tapas
Choudhary

CCSHAU,
Hisar

Travel Grant to attend

8th International Weed Science congress held
at Bangkok, Thailand from 4-9 December,
2022.

Dr. Todar Mal

ISWS Young Scientist
Award 2020-21

during the 3rd International Weed Conference
held at AAU, Anand from 20-23 December,
2022.

Dr. Todar Mal

GBPUAT,
Pantnagar

Best Centre Award

Al India Coordinated Research Project on
Weed Control get the for the year 2022 in the
Annual Review Meeting of ICAR-Directorate
of Weed Research held at TNAU, Coimbatore
during 25-27 May, 2022.

Team

Faculty Excellence Award

In recognition to the exemplary and
significant contribution in the field of
research and extension during the year 2022

Dr. V.P. Singh

Faculty Excellence Award

In recognition to the exemplary and
significant contribution in the field of
research and extension during the year 2022.

Dr. Tej Pratap

Faculty Excellence Award

In recognition to the exemplary and
significant contribution in the field of
research and extension during the year 2022.

Dr. S. P. Singh

RVSKVYV,
Gwalior

Appreciation certificate

the occasion of teacher’s day by "Lions Club
Gwalior Excellency and Lions club Gwalior
Prerna" on 5th September, 2021.

UAS,
Bengaluru

Principle Investigator
Incentive award

11th October 2022 UAS, GKVK, Bangalore

Dr. K.N. Geetha
Prof. and Scheme Head

Co-Principal Investigator
Incentive award

11th October 2022 UAS, GKVK, Bangalore

Dr.S. Kamala Bai
Jr. Agronomist
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9. RECOMMENDATION OF AICRP-WM
ANNUAL REVIEW MEETING

Recommendation of XXIX Annual Review
Meeting of All India Coordinated Research
Project on Weed Management during 25-27
May, 2022 at Tamil Nadu Agricultural
University, Coimbatore are given below:

e The technical programme should be
formulated keeping in view the farmer’s
practical needs on weed management.

e C(lose collaboration with other disciplines
is required to ensure good and quality
output and avoid repetitions.

e All the centres should carry out studies on
weed management under organic farming/
natural farming in high value crops.

e The impact assessment of weed
management technologies should be
conducted by all the centres, starting with
few districts of the state.

e Greater emphasis needs to be given by all
the coordinating centres on studying the

weeds of national importance (WoNI)
following the proforma developed.
Information should be collected from
persons in the SAU, KVK, state department
having basic knowledge of weeds.

The regular activity of organizing
Parthenium Awareness Week shall continue
at all the centres.

Training and awareness on safe use of
herbicide and adoption of advanced
techniques for application of herbicide like
drone-based application technique need to
be strengthened at each centre.

All the centres shall submit success stories
of the promising weed management
technologies developed at their place.

The centres should submit the AUC in the
format provided to them. The next release

of funds will be made only after getting
the AUC.
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10. STATUS OF EXPERIMENTS CONDUCTED

SL | Centres WP-1 WP-2 WP-3 WP-4 ST Station | Total no.
No Development of Management of | Fate of Demonstration trials on of
location-specific weeds in non- herbicide and impact weed expirement|
sustainable weed |cropped and residues in assessment of management
management aquatic areas different weed
practices agroecosystems | management
technologies &
SCsp
1 | PAU, WP1.2.3, WP WP 2.8 WP 2.10 | WP 3.1, WP 3.2,| WP 4.1, WP 4.2, | ST-1.1.14*, |14
Ludhiana 1.3.13, WP-1.5.1 WP 3.3, WP 3.4 | WP 4.3 ST-1.1.15*
2 | UAS, WP-1.1.2, WP-1.1.4, [ WP 2.4 WP 2.9 WP 3.1* WP 3.2*%| WP 4.1, WP 43 | ST-1.1.9 15
Bengaluru WP-1.1.5, WP1.2.3, |WP 2.10 WP 3.3*
WP 1.3.1, WP-1.4.4*
3 | RVSKVYV, WP-1.1.3, WP-1.1.7, [WP 2.8 WP 2.10 | - WP 4.1, WP 41, | - 12
Gwalior WP1.2.3, WP 1.3.14, WP 4.2, WP 4.3*
WP-1.4.5 WP 4.4*
4 | GBPUAT, WP-1.1.1, WP1.2.1, |WP 2.8 WP 2.10 | - WP 4.1* WP 4.2%| - 10
Pantnagar WP 1.3.4, WP-1.5.1 WP 4.%, WP 4.3*
5 | CSKHPKYV, WP-1.1.2, WP-1.1.5, WP 2.3, WP 2.8* | WP 3.1, WP 3.2, | WP 4.1, WP 4.2, | ST-1.1.6, 17
Palampur WP 1.2.4, WP 1.3.3 (WP 2.10 WP 3.3, WP 3.4| WP 4.3, WP 44 | ST-1.1.7
6 | AAU, Jorhat | WP 1.3.11* WP 2.1, WP 2.2, | - WP 4.1* WP 4.3*| ST-1.1.2%, 11
WP-1.4.7* WP 2.10 WP 4.4* ST-1.1.3*
ST-1.1.20*
7 | AAU, Anand | WP 1.2.5, WP 1.3.2,| WP 2.8 WP 2.10 | WP 3.1 WP 3.2, | WP 4.1, WP 4.2, | ST-1.1.12* |13
WP 1.4.6 WP 3.3 WP 4.3 ST-1.1.13
8 | TNAU, WP 1.2.5, WP 1.3.9,| WP 2.8 WP 2.10*| WP 3.1, WP 3.2, | WP 4.1, WP 4.2, | ST-1.1.1 14
Coimbatore WP 1.4.3 WP 3.3* WP 3.4 | WP 4.3, WP 4.4
9 | KAU, Thrissur| WP 1.3.6, WP-1.4.8, | WP 2.4, WP 2.5, | WP 3.1* WP 4.1, WP 4.2, | ST-1.14a, 15
WP-1.5.3* WP 2.6, WP 2.10 WP 4.3, WP 4.4 | ST-1.1.4b,
ST-1.1.5
10 | OUAT, WP-1.1.2, WP-1.1.6, [ WP 2.4* WP 2.8 | - WP 4.1, WP 4.2* | - 12
Bhubaneshwar | WP1.2.2, WP 1.3.1, WP 2.10 WP 4.3* WP 44
WP 1.4.1
11 | PJTSAU, WP-1.1.3* WP-1.1.7#| WP 2.8* WP WP 3.1WP 3.2, | WP 4.1, WP 4.2, | ST-1.1.11 14
Hyderabad WP 1.2.5 WP 1.3.8 |2.10* WP 3.3, WP 3.4%| WP 4.3*
12 | CCSHAU, WP-1.1.1, WP1.2.1, |WP 2.7 WP 2.8* | WP 3.1* WP 3.2*| WP 4.1, WP 4.2, | ST-1.1.19 16
Hisar WP1.2.3, WP1.4.2, (WP 2.10* WP 3.3* WP 4.3* WP 4.4*
WP1.5.1
13 | IGKV, Raipur | WP-1.1.2, WP-1.14, |[WP 2.7* WP 2.8 | - WP 4.1, WP 4.2 | - 11
WP-1.2.2, WP-1.3.5, [ WP 2.10* WP 4.3*

WP-1.5.2
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14 | PDKV, Akola |WP-1.1.5, WP-1.1.6* |WP 2.7* WP 2.8*| - WP 4.1, WP 4.2, | ST-1.1.10 10
WP-1.3.7 WP 2.10* WP 4.3*
15 | BCKV, Kalyani [WP-1.1.2, WP-1.1.5, |WP 2.4, WP 2.8 | WP 3.1, WP 3.3 | WP 4.1, WP 4.3* | - 14
WP-1.1.6, WP-1.1.7, |WP 2.10* WP 4.4
WP-1.2.2
16 | MPUAT, WP-1.1.3, WP-1.1.5, WP 2.8 WP 2.10%| - WP 4.1, WP 4.2, | ST-1.1.8 13
Udaipur WP-1.1.7, WP-1.24, WP 4.3* WP 4.4

WP-1.3.10, WP-1.4.14

17 | SKUAST, WP-1.1.1, WP1.2.1, |WP 2.8, WP 2.10| - WP 4.1, WP 4.2, | - 11
Jammu WP1.3.12, WP1.5.1, WP4.3* WP 4.4*
WP1.5.4

* Not reported.
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11.  SCIENTIFIC STAFF

ICAR-DWR, Jabalpur

Dr. J.S. Mishra

Director & Coordinator
AICRP-Weed Management
E-mail: jsmishra31@gmail.com
| Director.Weed@icar.gov.in
Mob.: 8409899897

Dr. R.P. Dubey

Principal Scientist (Agronomy)

& Incharge, AICRP-Weed Management
E-mail: Rudra.Dubey®@icar.gov.in,
dubeyrp@gmail.com

Mob.: 09425412041

REGULAR CENTRES

PAU, Ludhiana UAS, Bengaluru
Dr. M.S. Bhullar TG Dr. K.N. Geetha

Agronomist & Principal Investigator Agronomist & Principal Investigator

E-mail: aicrpwe_pau@rediffmail.com; E-mail: aicrpweeds@uasbangalore.edu.in,

bhullarms@pau.edu, geethagowda@hotmail.com

Mob.: 9872811350 Mob.: 9945204726

(w.e.f. 15.10.2008) (w.ef. 6.12.2019)

Dr. Mrs. S. Kamala Bai

Dr. (Mrs.). Parvinder' Kaur Jr. Agronomist (Agronomy)
Asstt. Residue Chemist E-mail: skamalabai@yahoo.co.in;
E-mail: pervi_7@yahoo.co.in Mob.: 9449804296 (w.e.f. 02.02.2018)

Mob.: 9646105418 (w.e.f. 11.07.2012) AAU. Anand
, Anan

Mr. D.D. Chaudhari
Agronomist

E-mail: ddcsms@gmail.com
Mob.: 9427639492

(w.e.f. 01.02.2014)

RVSKVYV, Gwalior

Dr. D.S. Sasode

Senior Scientist & Principal
Investigator

E-mail: aicrp_wcgwl@yahoo.in;
dsingh.jnkvv@rediffmail.com -
Mob.: 9617378979 (w.e.f. 03.08.2016) TNAU, Coimbatore

Dr. P. Murali Arthanari,
Associate Professor (Agronomy) &
Principal Investigator

E-mail: dwsrc.cbe@gmail.com,

| Mob.: 9443119053 (up to 11.10.2022)

Dr. Varsha Gupta, Scientist
E-mail: drvarshaguptall@gmail.com
Mob.: 8368231803 (w.e.f. 09.06.2016)

GBPUAT, Pantnagar

Dr. Tej Pratap

Agronomist & Principal Investigator
E-mail: drtpsingh2010@gmail.com
Mob:9411184948

| (w.e.f. 25.09.2010)

Dr. S. Radhamani

Professor & Principal Investigator
E-mail: subhamythili@yahoo.co.in
Mobile: 9443007371

(w.e.f. 11.10.2022)

Dr. S.P. Singh, SRO (Agronomy) Dr. C. Bharathi, Junior Scientist (Residue Chemistry)
E-mail: spdrsingh@gmail.com E-mail: cbharathi75@yahoo.co.in; Mob.: 9994926197
Mob.: 9410657005 (w.e.f. 18.05.2006) (w.e.f. 25.04.2017)
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CSKHPKYV, Palampur

Dr. S.S. Rana

Agronomist

E-mail: ranass_dee@rediffmail.com
Mob.: 9418063225

(w.e.f. 01.04.2015)

KAU, Thrissur
Dr. P. Prameela
Professor & Principal Investigator
E-mail: prameela.p@kau.in;
weedsvka@kau.in;

+ | Mob.: 9495739065
.| (wef. 03.07.2020)

Dr. Savitha Antony

Assistant Professor (Agronomy)
savitha.antony@kau.in

Mob.: 9495332936, 9074409432 (w.e.f. 03.07.2020)

OUAT, Bhubaneswar

Dr. M.M. Mishra

Agronomist & Principal Investigator
E-mail: mishramm?2012@gmail.com
mmmishra2004@yahoo.co.in;

Mob.: 9861066131 (Up to 30.09.2022)

Dr. Rabiratna Dash

Agronomist &Principal Investigator
E-mail: Rabiratnadashouat@gmail.com
Mob.: 9777535224

(w.e.f. 19.07.2013)

Dr. Ipsita Kar

Jr. Agronmist
E-mail:ipsita.kar06@gmail.com

Mob. : 9178139833 (w.e.f. 24.02.2023)

PJTSAU, Hyderabad

Dr. T. Ram Prakash

Principal Scientist (Residue Chemist) &

Principal Investigator

E-mail: weedhydap@yahoo.co.in

trp.soil@gmail.com;

| Mob.: 9440121398; 7396657949
(w.e.f. 19.12.2020)

Dr. B. Padmaja

Principal Scientist (Agronomy)

E-mail: bhimireddymaduri@gmail.com;
Mob.: 9440040605

(w.e.f. 19.12.2020)

AAU, Jorhat

Dr. Khagen Kurmi

Principal Scientist & Principal Investigator
E-mail: khagen kurmi@aau.ac.in;
Mob.: 9435350675

(w.e.f. 27.10.2020)

Dr. Iswar Chandra Barua
Principal Scientist (Ecology)

E-mail: iswar_barua@yahoo.co.in;
Mob.: 9435094326 (w.e.f. 01.03.1990)

IGKYV, Raipur

Dr. Shrikant Chitale

Professor & Principal Investigator
E-mail: shrikantmadhukarchitale@gmail.com
| Mob.: 9425507453

e (w.e.f. 20.02.2018)

Dr. Nitish Tiwari
Jr. Agronomist

E-mail: tiwarinitish@yahoo.co.in
Mob.: 9425511028 (w.e.f. 01.06.2015)

SKUAT, Jammu

Dr. B.R. Bazaya

Professor (Agronomy)

& Principal Investigator
E-mail: aicrpwmjc@gmail.com;
Mob.: 9419213497

(w.e.f. 04.04.2016)

Dr. Ramphool Puniya

Asstt. Professor (Agronomy)
E-mail: ramagron@gmail.com

Mob.: 9419256071 (w.e.f. 22.07.2015)

PDKYV, Akola
] Dr. V.V. Goud
Agronomist & Principal Investigator
¥| E-mail: vikasgoud08@yahoo.com
| Mob.: 8637707645
| (w.ef. 01.01.2021)

CCSHAU, Hisar

Dr. Todar Mal Poonia

Assistant Scientist & Principal Investigator
E-mail: todarmal.poonia6@gmail.com
Mob.: 8054121546

(w.e.f. 26.05.2020)
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Dr. Ankur Chaudhary

Jr. Agronomist

E-mail: ankurchaudhary292@gmail.com;
Mob.:

(w.e.f 16.09.2020)

BCKYV, Kalyani

Dr. Bikash Mandal
Principal Investigator
E-mail: mbikas12@gmail.com
Mob.: 9474320873

(w.e.f. 01.04.2017)

Dr. Smritikana Sarkar

Jr. Agronomist

E-mail: smritikanasarkarl2@gmail.com
Mob.: 8759377402 (w.e.f. 01.04.2017)

MPUAT, Udaipur

Dr. Arvind Verma

Agronomist & Principal Investigator
E-mail: arnd_verma@rediffmail.com;
Mob.: 9414386206

(w.e.f. 01.04.2015)

Dr. Roshan Choudhary

Asstt. Professor (Agronomy)
E-mail: roshan6109@yahoo.co.in
Mob.: 9887740364

(w.e.f. 01.04.2015)

VOLUNTEER CENTRES

SKUAST, Kashmir

Dr. Ahmad Abdullah Saad
Professor-cum-Chief Scientist &
Principal Investigator

E-mail: saad_aa@rediffmail.com
Mobile: 09622555382

PAJANCOA & RI, Puducherry
Dr. P. Saravanane
Professor (Agronomy)

E-mail: psaravanane@rediffmail.com;
Mob.: 9443049653

BUAT, Banda
Dr. Dinesh Sah
Professor (Agronomy)

E-mail: dr.d.sah@gmail.com;
Mob.: 9862567430

SKNAU, Jobner

Dr. Shweta Gupta

Asstt. Professor (Agronomy)
E-mail: shweta.agro@sknau.ac.in;
Mob.: 9983606777

BAU, Sabour

Dr. Birendra Kumar

Assistant Professor (Agronomy)
E-mail: agrobacbr76@rediffmail.com;
Mob.: 9431925801

UAS, Dharwad
Dr. P. Jones Nirmalnath
Professor

E-mail: jones.nirmalnath@gmail.com
Mob. : 9341610193

ANGRAU, Guntur

Dr. D. Subramanyam,

Principal Scientist (Agronomy) &
PI for AICRP-WM Regional
Agricultural Research Station
Lam, Guntur-522034

Andhra Pradesh
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12. Status of Submission of Annual Report-2022

SI.
No.

Centre's Name

Received

On or before due date
(20.01.2023)

After due date

Regular Centres

1.

N A A R

e G Sy
S NI A

17.

PAU, Ludhiana
UAS, Bengaluru
RVSKVV, Gwalior
GBPUAT, Pantnagar
CSKHPKYV, Palampur
AAU, Jorhat

AAU, Anand

TNAU, Coimbatore
KAU, Thrissur
OUAT, Bhubaneshwar
PJTSAU, Hyderabad
CCSHAU, Hisar
IGKYV, Raipur

PDKYV, Akola

BCKYV, Kalyani
MPUAT, Udaipur
SKUAST, Jammu

Volunteer Centres

1.

NG ew N

SKUAST, Kashmir

BAU, Sabour
PAJNCOA&RI Puducherry
UAS, Dharwad

BUAT, Banda

ANGRAU, Guntur
SKNAU, Jobner

20.01.2023
16.01.2023
20.01.2023
04.01.2023

09.01.2023
10.01.2023

20.01.2023
18.01.2023
13.01.2023

20.01.2023

20.01.2023

27.02.2023 (updated)
23.01.2023
01.03.2023
04.03.2023

29.01.2023

04.02.2023

23.02.2023
23.01.2023
29.01.2023

25.01.2023
28.01.2023
30.01.2023
18.02.2023

26.02.2023
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ACRONYMS

B:C

BD
BDL
BLW
CT
CT-DSR
CT-TPR
DAD
DAP
DAS
DAT
DB
DHA
DSR
DSR+R
EPoE
FYM
GA
HHW
HW

(@

IM
IWM

LPoE
MBC
MRL

PSB
PTR
RD
RM
SMBC
SSB
SVI
™
TPR
TPR
TPR
VSD
ZT
ZT+R

Benefit cost ratio
Bulk density

Below detectable limit
Broad leaf weeds
Conventional tillage

Conventional tilled direct seeded rice
Conventional tillage after transplanted rice

Days after disappearance
Days after planting

Days after sowing/spraying
Days after transplanting
Development blocks
De-hydrogenese activity
Direct-seeded rice

Direct seeded rice+Residue
Early post emergence
Farm yard manure
Gibberellic acid

Hand hoeing weeding
Hand weeding

Inter cultivation/culture
Indian mustard

Integrated weed management
Potassium

Late post emergence
Microbial biomass carbon
Maximum residue limit
Minimum tillage
Mechanical weeding
Nitrogen

Sodium

Phosphorus

Pre-emergence

Poultry manure
Phosphorus solubilizing bacteria
Puddled transplanted rice
Recommended dose
Ready mix

Soil microbial biomass carbon
Sulfer solubilizing bacteria
Seedling vigour index
Tank mixed

Transplanted rice
Transplanted residue
Transplanted puddled rice
Variable speed drive

Zero tillage

Zero tillage + Residue




Operational holding

Lana noiding capacity (Rice)

Margnal  Small farmers  Medium
tarmers tarmers

No. of farmers (%)

{0 Other than NEH & TSP

) Pay & Allowances TEIS 2525 10100 6742
1 90826 (Bill submitted
040 013 08 for payment)
23 [T B A 1.45287

(i) Opsrational sxpenses .00 100 400 7% 0.97224
B1.5 27.47 10870

Thank You

Total

AICRP-WM PC Unit

AICRP ON WEED MANAGEMENT

Quarterly Review Meeting

AICRP - WM, THR., v, Shwata Gupta

October to December, 2022

DR BIKAS MANDAL Radhamani KHAGEN KURMI

31%t January, 2023

(through video conferencing)

DeX.N.Geatha, Al.. Bharathi Chandra.., Dr, Varsha Gupta

leidal  Gubieer |

2 Achievements/technol Lowest weed index, improved yield and highest B:C ratio were found in ca
ogiesgenerated, and  (25-30 DAS) application of topramezone 25 g/ha in chickpea (Exp. 2020-3
theirimpactifany,in  named Amit Kumar from Jagdishpur block of Bhagalpur district used toprai
terms of adoption/ g/ha in chickpea. As a result he got almost additional 3 quintal yield per
area coverage/ almost 100 farmers are following this technique.
economic gain etc

3 Publications (Research 1. Sanju Kumari & Birendra Kumar (2021). Response of pre and post emer,

DrPMurall Artha.. AICRP - WM, THR.. Dr.D.Subramanya... . Ram Prakash A s y 2
papers/bulletins, on nutrient uptake by chickpea and weeds. Biological forum- An Internationc
folderetc.) 13(3a):128-133, B ’
2. Sanju Kumari & Birendra Kumar (2021). Investigation on efficacy of A
emergence herbicides of chickpea (Cicer arietinum) productivity, weed *...

economics. The Pharma Innovation Journal, 10{3): 622-626.

B e il
(B




AGRICULTURE AND Azadi g
FARMERS WELFARE 2023 Amntit Mahotsay

AL
i |

¥R e INTERNATIONAL YEAR OF / —
g'““ ) miLLeTs C2@ /7~

¥

WS Agrésearch with a % uman Touch

$17.%5.31]. U. ~BRUAAR 31N forgeme
SieeqR (4.9.) - 482004

®tat / Phones: +91-761-2353001, 23535101, 23535138, 2353934, &= | Fax: +91-761-2353129
$-d@ /| Email: director.weed@icar.gov.in aszge / Website: http://dwr.icar.gov.in

B9qa fofdr / Facebook Link- https://www.facebook.com/ICAR-Directorate-of-Weed-Research-101266561775694
<acy foid / Twitter Link-  https://twitter.com/Dwrlcar J&Yd fofd / Youtube Link - https://www.youtube.com/channel/UCOWOjNoMOttJalWdLfumMnA
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