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ABSTRACT

.

An experimental trail was conducted at Bihar Agricultural College, Sabour, Bhagalpur during 2021-22 to find the bio-efficacy of pre
and post-emergency of herbicides under rainfed conditions in north Bihar (India). The significantly higher chickpea seed yield (1.74 t
ha') and net return (¥ 72564 ha') were recorded with application of topramezone @ 25 g ha' at 25 DAS over unweeded check (0.98 t
ha' ¥ 33558 ha') respectively and remained at par with pendimethalin @ 1000 g ha' as PE fb 1 hand weeding (HW) 30 DAS (1.73 t ha',
£69826 ha'), oxyfluorfen @ 100 g ha' as PE fb 1 HW at 30 DAS (1.67 tha', % 67439 ha'), topramezone @ 20g ha at 25 DAS (1.66 tha’,
£ 69306 ha') and pendimethalin @ 1000 g ha' as PE fb quizalofop-ethyl @ 50 g ha' at 25 DAS (1.58 t ha', % 64859 ha') respectively
whereas maximum plant height (21.70 cm) dry matter accumulation (42.24 g m*) and no of pods plant' (25.16) were recorded with
application of pendimethalin @ 1000g ha' as PE fb 1 HW at 30 DAS and seed index of chickpea was recorded non-significant.

Keywords: Chickpea, Weed Dynamics, Weed Index, Yield, Economics,

J

INTRODUCTION

Chickpea (Cicer arietinum L.) is a very important pulse crop in
the world as well in India. In India it covers about thirty-eight
percent (38%) of area under pulse and contributes about fifty
percent of the total pulse production, in India chickpea covers
about 10.17 million hectare area and production 11.35 million
tons with productivity 1116 kg ha' [1]. In Bihar it cover an area
ofabout 521.90 thousand ha with production of 538.0 thousand
tones and productivity of 1031 kg ha' [6] Weed infestation in
chickpea offer serious competition to the extent of seventy five
percent [3]. In chickpea the initial sixty days growth period are
considered to be the critical period for weed crop competition
[14]. The chickpea productivity is poor due to various biological
and physical constraints in which weed are prominent one.
Early and heavy flushes of weeds recognized as a major
bottleneck in realizing the full yield potential of chickpea [5].
The initial growth of chickpea is slow as a result a broad
spectrum of weeds is infested heavily. The fast growing and
early emergence of weeds cause crop weed competition for
light, moisture, nutrients and space as a result it causes heavy
reduction in growth and yield in chickpeas up to 40-75 % [4, 3 &
11]. In present time labour cost increase day by day and also
scarcity of manpower at the period of chickpea sown so manual
weed management has become a difficult task to maintain the
crop. Keeping in view of above sentence suitable herbicide for
effective weed control on mixed population is must require for
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better adoption in this crop by farmers. In chickpeas after
emergence of weeds a suitable post-emergence (PoE) herbicide
are not available therefore present investigation was
formulated and to evaluate the efficacy of different per and post-
emergence herbicides for broad-spectrum weed control and
their effects on the growth and yield of the chickpea.

MATERIALS AND METHODS

The experiment was carried and laid out during rabi season of
2021-22 on the research farm of Bihar Agricultural University,
Sabour, Bhagalpur (Bihar). The experimental plot was provided
and has sufficient basic infrastructure facilities, with assured
irrigation as well as proper drainage facility with uniform slope.
The Bhagalpur is situated between 25°50" N latitude and 87°19"
E longitude at analtitude of 52.73 meter above mean sea level
with middle gangetic plain region of agro-climatic zone Il A.

The Bhagalpur region receives average rainfall of 130 mm and
average monthly temperature during the growth period of
chickpea was 33.0°C. The nature of soil was clay loam in texture
with pH (7.4), organic carbon (0.53 %), low in available nitrogen
(159.88 kg ha"), medium in available phosphorous (26.94 kg ha’
Y, and medium in available potassium (196.69 kg ha"). There
were thirteen (13) treatments combination viz T,: weedy check,
T,:weed free, T,: pendimethalin @ 1000 gha'as PEfb 1 HW at 30
DAS, T,: oxyfluorfen @ 100 g ha' as PE fb 1 HW at 30 DAS, T.:
imazethapyr @ 40 g ha' at 25 DAS, T, : quizalofop-ethyl @ 50 g
ha' at 25 DAS, T,: topramezone @ 20 g ha' at 25 DAS, T,
topramezone @ 25 g ha'at 25 DAS, T,: clodinafop-propargyl +
Na-acifluorfen @ 500 gha'at 25 DAS, T,,: pendimethalin @ 1000
g ha' as PE fb imazethapyr @ 40 g ha' at 25 DAS, T,;:
pendimethalin @ 1000 gha’ as PE fb quizalofop-ethyl @ 50 gha®
at 25 DAS, T,,: oxyfluorfen @ 100 gha'as PE fb imazethapyr @ 40
g ha' at 25 DAS and T,,: oxyfluorfen @ 100 g ha' as PE fb
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quizalofop-ethyl @ 50 g ha" at 25 DAS tested in a randomized

block design (RBD) with three replications. The following the
recommended seed rate i.e. 75 kg ha". The size of each plot was
5.0 m x 3.0 m with the spacing of crop 30 cm x10 cm having ten
rows of five meter row length. The estimated quantity of
fertilizers was applied plot wise as a basal just after harvest of
rice crop. The recommended dose of fertilizer in chickpea are 20
and 40 N, P,0.kg ha™ respectively through urea, and DAP were
applied uniformly to all the plots, all fertilizer were applied in a
single dose i.e. basal application. Intercultural operations were
done as and when required. No any irrigation was given i.e. crop
was grown in rainfed condition. The mature crop were
harvested when crop colour change from green to brown.

RESULT AND DISCUSSION

In experiment field the dominant weed flora were comprised of
Grasses: Cynodondactylon, Phalaris minor, Fumaria parviflora.
Sedges: Cyperus rotundus. Broad leaved weeds: Argemone
mexicana, Solanum nigrum, Anagallis, arvensis, Chenopodium
album, Rumex dentatus, Melilotusindica, Vicia sativa were found
dominated weeds.

Unweeded i.e. check plot produced significantly maximum weed
dry weight (g m?) (table 1) at all the growth stages i.e. at 30, 60,
90 DAS and at harvest. At 30 days of crop growth the application
of topramezon @ 20g ha" PoE at 25-30 DAS produced
significantly maximum weed dry weight (2.04 g m™) but
remained at par with imazethapyr @ 40 g ha" at 25 DAS (1.90 g
m™), quizalofop-ethyl @ 50 g ha' at 25 DAS (1.95 g m™),
topramezone @ 25 g ha' at 25 DAS (1.90 g m”), clodinafop-
propargyl + Na-acifluorfen @ 500 gha"at 25 DAS (2.00 gm®) and
unweeded check (2.27 g m?). Weed free plots was recorded
significantly lowered dry weight at 30 DAS (0.71 g m*®), 60 DAS
(0.71 g m™®), 90 DAS (2.33 g m”) and at harvest (2.55 g m*)and
among herbicide application, pendimethalin @ 1000 g ha" as PE
fb 1 HW at 30 DAS recorded significantly lowerweed dry weight
at 30 DAS (1.34 g m”®), 60 DAS (3.01 g m®), 90 DAS (5.60 g m™)
and harvest (6.12 g m”). At 60 DAS, 90 DAS and at harvest the
treatment quizalofop-ethyl @ 50 g ha' at 25 DAS (5.11, 9.68,
10.42g m™) respectively, were found significantly superior the
weed dry weight over all herbicide applications exceptat 60 DAS
it remained at par with the treatment of imazethapyr @ 40 gha’
at 25 DAS (5.00 g m”), weed free plot was recorded minimum
weed density in all growth stages while application of
pendimethalin @ 1000 g ha" as PE fb 1 HW at 30 DAS without
hand weeding gave the minimum weed density in all growth
stages as a result the dry weight of weeds have good results but
found phytotoxic on weeds. The similar result was found by [7]
that reduced the weed biomass by 44.9, 40.2, 34.7, 33.0, 27.6,
34.7, 50.3 and 41.7 % respectively under the different
treatments. Also this result are conformity by [13 & 2] they
reported that the pendimethaline is an effective pre-emergence
herbicide (0.50-0.75 kg ha") for control of annual broad leaved
and grassy weeds in chickpea they also reported that the
application of oxyfluorfen (0.25 kg ha") as pre emergence is also
very effective to control broad leaved weeds. Application of
different dosage of pre and post emergence of herbicides
influenced significantly on plant height (cm) and dry matter
accumulation (g m™) at 60 DAS (Table 2) while numerical value
of weed index was maximum recorded in weed free plot (45.51)
while with herbicide application maximum weed index was
recorded in treatments of clodinafop-propargyl + Na-
acifluorfen @ 500 g ha" at 25 DAS (31.78) followed by
imazethapyr @ 40 g ha" at 25 DAS (27.05) and minimum weed
index was recorded in treatment pendimethaline @ 1000 gha’

asPEfb1HWat 30 DAS (1.88). These results conform to those of
[15&8].

At 60 DAS Significantly maximum plant height (21.70 cm)was
produced with application of Pendimethalin @ 1000 gha"as PE
fb 1 HW at 30 DAS of crop which was significantly superior over
all the treatments except the treatment imazethapyr @ 40 g ha’
at 25 DAS (18.70 cm), quizalofop-ethyl @ 50 g ha" at 25 DAS
(18.57 cm), clodinafop-propargyl + Na-acifluorfen @ 500 g ha'
at 25 DAS (18.50 cm) and weedy check plot (17.23 cm). at 60
DAS the maximum dry matter accumulation (42.24 g m*) was
produced with application of pendimethalin @ 1000 g ha'as PE
fb 1 HW at 30 DAS over unweeded control plot (28.67g m™) and
remained at par with all the treatments except the treatment
imazethapyr @ 40 g ha" at 25 DAS (35.06 g m” ), clodinafop-
propargyl + Na-acifluorfen @ 500 g ha” at 25 DAS (34.29 g m™)
and weedy check plot (28.67 g m™). Application of different
dosages of pre and post-emergence of herbicides significantly
influenced the effect on number of pods plant” while 100 seed
weight (g), was found non-significant among the all the
treatments (table 3). Significant maximum number of pods
plant” (25.16) was produced with the application of
pendimethaline @ 1000 g ha" as PE fb 1 HW at 30 DAS over
unweeded control plot (17.17) and remained at par with all the
treatments except application of imazethapyr @ 40 g ha” at 25
DAS (18.06) and quizalofop-ethyl @ 50 g ha™ at 25 DAS (18.86).
In the weedy check plot the chickpea seed yield reduced by
83.67 % by different types of weeds over the weed-free plot.
Significantly maximum seed yield (1.74t ha") was recorded with
application of topramezone @ 25 g ha' at 25 over unweeded
check (0.98 t ha") and remained at par with pendimenthalin @
1000 gha'as PE fb 1 HW at 30 DAS, oxyfluorfen @ 100 ghaas PE
fb 1 HW at 30 DAS, topramezone @ 20 g ha" at 25 DAS and
pendimethalin @ 1000 g ha'as PE fbquizalofop-ethyl @ 50 gha’
at 25 DAS by producing 1.73,1.67, 1.66 and 1.58 t ha' seed yield
of chickpea, respectively.

The higher seed yield of chickpea under topramezone @ 25 gha’
at 25 DAS was due to the low phytotoxicity of herbicides on crop.
Application of topramezone @ 25 g ha' at 25 DAS proved
phytotoxic with poor weed dry weight (3.36,5.76 and 6.31 gm™)
at 60 DAS, 90 DAS and at harvest of chickpea as a result seed
yield of chickpea increase. However, results showed that
application of topramezone @ 25 g ha' at 25 DAS gave more
yields over unweeded control plots and hand weeded plot in
combination with herbicide. Weedy situation prevailing
throughout the crop period caused 43.68 % reduction of
chickpeayield over topramezone @ 25 gha™at 25 DAS herbicide.
Hence, topramezone herbicide without hand weeding was
found inadequate forgetting higher chickpea seed yield under
rainfed conditions in north Bihar. Topramezone @ 25 gha' at 25
DAS herbicide was found best weed management practice and
may be recommended for rainfed condition for north Bihar,
however, application enhanced the braching of crop
significantly and found phytotoxic on the weeds under rainfed
condition.

The maximum cost of production was incurred in weed free plot
(X 35486ha") due to more number of labour involved, regarding
herbicide application maximum cost of production was
incurred in clodinafop-propargyl + Na-acifluorfen @ 500 gha' at
25 DAS (X 32174 ha') net return was maximum under
topramezone @ 25 gha'at 25 DAS (X 72564 ha") but statistically
at par to pendimethalin @ 1000 gha”as PE fb 1 HW at 30 DAS (X
69826 ha'), oxyfluorfen @ 100 g ha" as PE fb 1 HW at 30 DAS (%
67439 ha"), topramezone @ 20 g ha" at 25 DAS (X 69306 ha’),
pendimethalin @ 1000 gha"as PE fbquizalofop-ethyl @ 50 gha’
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at 25 DAS (X 64859 ha") particularly less weed management cost
was observedby[9,10,5&12].

CONCLUSION

From this experiment we conclude that the application of
topramezone @ 25 g ha" at 25 DAS, herbicide without hand
weeding in chickpea recorded higher yield and economic
returns, as weedy situation prevailing throughout the crop
period and hence topramezone @ 25 g ha' at 25 DAS herbicide
improve the seed yield up to 43.68% over control plot.
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Table 1. Effects of weed management practices on weed dry matter (g m*) in chickpea

Treat ¢ Weed dry matter (g m-2)
reatments
30 DAS 60 DAS 90 DAS At harvest
2.27 8.73 13.56 14.08
T Weedy check
1 eedy chec (4.67) (75.67) (183.47) (197.67)
0.71 0.71 2.33 2.55
T Weed f
2 eedlree (0.00) (0.00) (4.91) (6.00)
1.34 .01 . 12
T, Pendimethalin @ 1000 g ha'las PE fb 1 HW at 30 DAS a 33) (2 (5)8) (3506803) (367 00)
T, Oxyfluorfen @ 100 g ha' as PE fb 1 HW at 30 DAS (1':(1)) (z'ég) (351'6137) (3652540)
1.90 5.00 9.39 9.86
T, Imazethapyr @ 40 g ha' at 25 DAS (3.11) (24.50) (87.67) (96.67)
. 1.95 511 9.68 10.42
T, Quizalofop-ethyl @ 50 g ha'at 25 DAS (3.33) (25.67) (93.15) (108.00)
2.04 3.48 5.93 6.47
T, Topramezone @ 20 g ha'at 25 DAS (3.67) (11.67) (34.67) (4133)
T 1.90 3.36 5.76 6.31
8 Topramezone @ 25 g ha'at 25 DAS (3.13) (10.83) (32.66) (39.37)
2. 4.42 1 .
T, Clodinafop-propargyl + Na-acifluorfen @ 500 g ha'! at 25 DAS 3 gg) (19.17) (893 671) (9937607)
T Pendimethalin @ 1000 g ha'as PE fb imazethapyr @ 40 g ha' at 1.39 3.58 7.24 8.03
10 25 DAS (1.44) (12.33) (52.00) (64.00)
T Pendimethalin @ 1000 g ha'as PE fb quizalofop-ethyl @ 50 g hal 1.51 3.81 7.66 8.30
1 at 25 DAS (1.80) (14.00) (58.33) (68.33)
T Oxyfluorfen @ 100 g ha' as PE fb imazethapyr @ 40 g ha'at 25 1.45 3.62 7.49 7.63
12 DAS (1.60) (12.67) (55.67) (57.67)
T Oxyfluorfen @ 100 g ha' as PE fb quizalofop-ethyl @ 50 g ha'at 1.42 3.85 8.05 8.69
13 25 DAS (1.52) (14.33) (64.33) (75.00)
S.Em(%) 0.07 0.11 0.10 0.06
C.D.(P=0.05) 0.22 0.32 0.28 0.16

Data subjected to sq. root (\/X+0. 5) transformation. Figures in parentheses are original values.
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Table 2.Effects of weed management practices on plant height (cm), dry matter accumulation (g m”) at 60 DAS, weed index (%) and phytotoxicity on crop (10)
at30DAS in chickpea

Treatments Plant height (cm) Dry matter accumulation | Weed Index Phytotoxicity on
at 60 DAS (g/m2) at 60 DAS (%) crop (10) at 30 DAS
T, Weedy check 17.23 28.67 4551 0
T, Weed free 22.00 45.58 0.00 0
Pendimethali 1000 gha'as PEfb 1
r, | Pendimethalin @1000 g ha'as PE fb 21.70 42.24 1.88 0
HW at 30 DAS
Oxyfluorfen @ 100 g ha'as PE fb 1 HW
T . . . 0
4 at 30 DAS 21.30 41.57 4.37
T, Imazethapyr @ 40 g ha'at 25 DAS 18.70 35.06 27.05 2
T, Quizalofop-ethyl @ 50 g ha'lat 25 DAS 18.57 36.18 26.07 0
T, Topramezone @ 20 g ha'at 25 DAS 20.68 39.69 10.09 0
T, Topramezone @ 25 g ha'at 25 DAS 20.82 40.19 6.69 0
Clodinafop-propargyl + Na-acifluorfen
T . . : 6
’ @ 500 g hal at 25 DAS 18.50 3429 3178
Pendimethalin @ 1000 g ha'as PE fb
T 20.27 37.35 21.52 2
10 imazethapyr @ 40 g ha'at 25 DAS
Pendimethalin @ 1000 g ha'as PE fb
T 20.57 9.27 . 0
111 quizalofop-ethyl @ 50 g ha'! at 25 DAS 05 3 12.45
Oxyfluorfen @ 100 g ha'as PE fb
T 20.30 37.54 19.50 2
12 imazethapyr @ 40 gha'at 25 DAS
Oxyfluorfen @ 100 g ha'as PE fb
T 20.53 39.10 16.25 0
13| quizalofop-ethyl @ 50 g haat 25 DAS
S.Em(%) 0.72 2.30 - -
C.D.(P=0.05) 2.09 6.72 - -
Table 3. Effects of weed management practices onyield attributes, yield (t ha') and economics of chickpea
Herbicides No. of pods 100 seed Grain yield |Cost of cultivation Net return
plant?! weight (g) (tha') (X ha') (X hal)
T, Weedy check 17.17 18.17 0.98 24390 33558
T, Weed free 25.50 21.43 1.80 35486 69675
i i -
T, Pendimethalin @ 1000 g ha'as PE fb 1 HW 2516 21.73 1.73 31589 69826
at 30 DAS
-
T, Oxyfluorfen @ 100 g ha'as PE fb 1 HW at 23.49 20.65 1.67 31033 67439
30 DAS
T, Imazethapyr @ 40 g ha'at 25 DAS 18.06 18.47 1.31 25734 52294
T, Quizalofop-ethyl @ 50 g ha'at 25 DAS 18.86 18.42 1.33 26774 52561
T, Topramezone @ 20 g ha'at 25 DAS 20.96 20.00 1.66 28347 69306
T, Topramezone @ 25 g ha'at 25 DAS 21.64 20.33 1.74 29190 72564
Clodinafop-propargyl + Na-acifluorfen @
T
9 500 g ha' at 25 DAS 22.38 20.67 1.22 32174 39836
Pendimethalin @ 1000 g ha'as PE fb
T
10 imazethapyr @ 40 g ha' at 25 DAS 19.86 18.78 1.41 27383 56331
Pendimethalin @ 1000 g ha'as PE fb
T
11 quizalofop-ethyl @ 50 g hal at 25 DAS 2078 1949 1.58 28423 64859
Oxyfluorfen @ 100 g ha' as PE fb
T
12 imazethapyr @ 40 g ha' at 25 DAS 21.46 19.02 1.44 27338 58499
Oxyfluorfen @ 100 g ha' as PE fb
T Y 8
13 quizalofop-ethyl @ 50 g halat 25 DAS 22.23 1929 1.50 28378 60480
S.Em(#) 1.51 0.80 0.07 - 3898
C.D.(P=0.05) 4.40 NS 0.20 - 11378
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