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ABSTRACT

The field experiment was carried out to investigate the impact of pre- and post-emergence
herbicides on chickpea growth and yield. Three replications were set up in RCBD with eleven
treatments including: Intercultivation at 20 and 40 DAS, weed free check and weedy check along
with two pre-emergence herbicides (Pendimethalin, Pendimethalin + Imazethapyr) and five post-
emergence herbicides (Imazethapyr + Imazamox, Propaquizafop + Imazethapyr, Imazethapyr,
Quizalofop ethyl and Aciflor + Clodinafop]. Among the herbicidal treatments, application of
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Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE fb Propaquizafop 2.5 % + Imazethapyr 3.75%
W/W ME (RM) @ 125 g a.i./ha as PoE at 25 DAS recorded significantly higher weed control
efficiency (84.98%). In terms of yield economics the same treatment recorded higher yield
attributes viz., higher number of pods per plant (49.09), higher weight of 100 seeds (24.86 g),
higher seed yield per plant (21.37 g) and also recorded higher grain yield (2197 kg/ha), haulm yield
(2766 kg/ha), net returns (X 80621/ha) and B:C ratio (3.01) compared to the other herbicidal
treatments and was on par with the weed free check which was recorded higher results in all the
above parameters but encountered with higher cost of cultivation. However, weedy check recorded
lowest number of pods per plant (38.18), lower weight of 100 seeds (22.36 g) and lower Seed yield
per plant (16.96 g) due to higher weed competition and resulted in lower yield and less returns.

Keywords: Chickpea; herbicides; WCE; yield; economics; plant.

1. INTRODUCTION

“In Indian agriculture, pulses are crucial for long-
term yield, better soil health, and environmental
preservation. In terms of production and
consumption, pulses—also referred to as food
legumes are a less expensive option than grains
in India. In terms of area, productivity, and
economic value, pulses are second only to
cereals and oilseeds in the Indian agriculture
sector” [1]. “After beans and peas, chickpeas
(Cicer arietinum L.) are among the most widely
grown pulse crops in India and around the world.
It is also referred to as Chana in several regions
of the country, and it is also known by other
names like gram or Bengal gram. It is highly
valued for its nutrient-dense seed, which can be
used in place of meat and contains significant
amounts of protein (21.1%), carbs (61.5%), and
lipids (4.5%). India leads the world with a
production of 11.91 million tons, with an area of
9.99 million hectares and a productivity of 1192
kg ha-1" [2].

“The average yield of this crop is very low due to
many biotic and abiotic factors but among these,
infestation of weeds is very important. Weeds
compete with crops for carbon dioxide, space,
water, and nutrients. Crop production is
ultimately limited by this competition, which
impacts crop growth and development” [3,4].
“Weed infestation has been found to cause yield
reductions of up to 75%” [5]. The presence of
weeds throughout the crop season reduces the
grain yield of chickpea by up to 68% [6]. “The
most common weeds in chickpea fields were
Avena ludoviciana, Chenopodium album,
Cynodon dactylon, Phalaris minor, Medicago
hispida, Anagali s arvensis, Melilotus indica,
Melilotus alba, Cyperus rotundus, Argemone
maxicana, Solanum nigrum, Vicia hirsute, and
Vicia sativa” [7].

However, one of the barriers for expanding
chickpea production is weed control. It has been
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shown that the widespread use of mechanical
hoeing and human weeding to control weeds is
declining as farm labourers move into enterprises
in search of better and more stable wages.
Based on current trends and anticipated
advancements, chemicals have the potential to
be utilized as a viable weed management
strategy and to supplant conventional weed
control techniques in intensive agriculture. An
appropriate  herbicide  for the efficient
management of mixed weed flora is required for
farmers to adopt this crop more readily.

One strategy for broad-spectrum weed
management could be the use of post-
emergence herbicides or combinations like,
Imazethapyr + Imazamox (Odyssey),
Propaquizafop + Imazethapyr (Shaked),
Imazethapyr, Quizalofop ethyl and Aciflor +
Clodinafop (Iris) in conjunction with pre-

emergence herbicides like Pendimethalin or
Pendimethalin + Imazethapyr (Valor).

2. MATERIALS AND METHODS

A field experiment was conducted at College of
Agriculture, Vijayapura, Karnataka, in Vertisol
soil with a pH of 8.11 and an EC of 0.24 dSm™?
and was carried out during rabi (October—
December, 2021). The soil's accessible nitrogen
concentration was 175 kg ha, P.Os was 26.3 kg
hal, and K20 was 398 kg ha. Its organic carbon
content was low at 0.49%. The experimental site
was situated in the Northern Dry Zone (Zone 3)
of Karnataka at a latitude of 16°45' North and a
longitude of 75°44' East. It was elevated at an
elevation of 593.8 meters above mean sea level.

In this experiment, the variety JG-11 was utilized.
The experiment was conducted using eleven
treatments replicated thrice in a randomized
complete block design with 11 treatments and 3
replications. Urea and di-ammonium phosphate
were used to apply NPK at a rate of 10:20:0 kg
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hal. On October 13, 2021, the crop was sowed
with 45 x 10 cm spacing. 52 rainy days during
the study year (2021-2022) yielded a total
rainfall of 632.8 mm, which was 38.4 mm more
than the average rainfall of 594.4 mm over the
past 40 vyears (1981-2020). The cropping
season's prevailing weather conditions favoured
the growth of weeds as well as crops.

Pre-emergent herbicides viz., Pendimethalin
38.7% CS @800 g a.i. hal (Stomp Xtra) and
Pendimethalin 30 % EC + Imazethapyr 2% EC
(RM) @ (1000 g a.i./ha) or 3 L/ha (Valor) were
sprayed after 2 DAS, in two different treatments
and post-emergent herbicides viz., Imazethapyr
35 % + Imazamox 35 % WG (RM) @ 70 g a.i./ha
(Odyssey), Imazethapyr 10 % SL @ 70 g a.i./ha
(Emoji), Quizalofop ethyl 5 % EC @ 50 g a.i./ha
(Hakama), Aciflor 16.5 % + Clodinafop 8 % EC
(RM) @ 245 g a.i./ha (Iris) and Propaquizafop
2.5 % + Imazethapyr 3.75% W/W ME (RM) @
125 g a.i./ha (Shaked) were sprayed after 20
DAS in six treatments. Intercultivation at 20 and
40 DAS, weed free check and weedy check were
also followed in remaining three treatments. At
30 and 45 days after sowing (DAS) observations
on weed weed control efficiency of these
different herbicides were carried out. Additionally,

yield attributes, yield and
economics were recorded.

3. RESULTS AND DISCUSSION

3.1 Weed Flora in Experimental Field
Chloris radiata, Bracheria reptans, Eleucina

indica, Panicum repens, and Dinebra retroflexa
were the most common monocot weed species
found in the experimental site. The dicot weed
species included Abitulon indicum, Achyranthus
aspera, Cassia tora, Convolvulus arvensis,
Desmodium  diffusum, Digeria  muricata,
Euphorbia hirta, Euphorbia geniculate, Lactuca
serriola, Parthenium hysterophorus, Phyllanthus
maderaspatensis, Sida acuta, Tridax
procumbens, and Trichodesma zylenicum.

3.2 Dry Weight of Weeds Per m?(g)

Among all the weed control treatments,
significantly lower monocot and dicot weed dry
weight was recorded with weed free check at all
stages as regular manual weeding leads no
weeds in the field. (Table 1).

3.2.1 Dry weight of monocot weeds per m?(g)

At 30 DAS, Intercultivation at 20 and 40 DAS
(Farmers practice) recorded lowest monocot

weed dry weight per m2 (2.25 g) and was
followed by application of Quizalofop ethyl 5 %
EC @ 50 g a.i./ha PoE (2.72 g).

At 45 DAS, lower monocot weed weight per m?
was observed with application of Quizalofop ethyl
5% EC @ 50 g a.i./ha PoE ( 1.19 g) and was
followed by sequential application  of
Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE
fb Propaquizafop 2.5 % + Imazethapyr 3.75%
W/W ME (RM) @ 125 g a.i/ha as PoE at 25
DAS 2.16 g).

3.2.2 Dry weight of dicot weeds per m?(g)

At 30 DAS, Intercultivation at 20 and 40 DAS
(Farmers practice) recorded lowest dicot weed
dry weight (2.27 g) and was followed by
sequential application of Pendimethalin 38.7%
CS @ 1.0 kg a.. /ha as Pre emergence
application and application of Pendimethalin 30
% EC + Imazethapyr 2% EC (RM) @ (1000 g
a.i./ha) as PE with weed dry weight of 2.84 and
2.91 g respectively.

At 45 DAS, lower dicot weed weight per m? was
observed with application of Aciflor 16.5 % +
Clodinafop 8 % EC (RM) @ 245 g a.i./ha as PoE
at 25 DAS (2.32 g) which was comparable with
sequential application of Pendimethalin 38.7 %
CS @ 800 g a.i./ha as PE fb Imazethapyr 35% +
Imazamox 35% WG (RM) @ 70 g a.i./ha as PoE
at 25 DAS (2.38 g) and sequential application of
Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE
fbo Propaquizafop 2.5 % + Imazethapyr 3.75%
W/W ME (RM) @ 125 g a.i./ha as PoE at 25
DAS (2.44 g)

3.2.3 Total dry weight of weeds per m?(g)

At 30 DAS, Intercultivation at 20 and 40 DAS
(Farmers practice) recorded significantly lower
total weed dry weight (3.12 g) per m? and among
the herbicidal treatments application of
Pendimethalin 38.7% CS @ 1.0 kg a.i. /ha as pre
emergence application recorded significantly
lower total weed weight (4.02 g) per m2.

At 45 DAS sequential application of
Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE
fb Propaquizafop 2.5 % + Imazethapyr 3.75%
W/W ME (RM) 125 g a.i./ha as PoE at 25 DAS
recorded significantly lower total weed weight
(3.18 g) per m? and it was found to be on par
with sequential application of Pendimethalin 38.7
% CS @ 800 g a.i./ha as PE fb Imazethapyr 35%
+ Imazamox 35% WG (RM) @ 70 g a.i./ha as
PoE at 25 DAS (3.71 g) per m2

100



Girish et al.; J. Exp. Agric. Int., vol. 46, no. 7, pp. 98-109, 2024; Article no.JEAI.117812

Table 1. Weed dry weight (g/m?) in chickpea (Cicer arietinum L.) as influenced by different weed management treatments

Treatment Monocot weed dry weight Dicot weed dry weight Total weed dry weight
30 DAS 45 DAS 30 DAS 45 DAS 30 DAS 45 DAS

T1 Pendimethalin 38.7% CS @ 1.0 kg a.i. /lhaas PE  2.91*(8.00) 4.29*(17.92) 2.84*(7.67) 3.56*(12.33)  4.02*(15.67)  5.54*(30.25)

T2 Pendimethalin 30 % EC + Imazethapyr 2% EC 3.01 (8.67) 4.32 (18.29) 2.91 (8.00) 3.63 (12.77) 4.13 (16.67) 5.60 (31.06)
(RM) @ (1000 g a.i./ha) or 3 L/ha as PE

Ts Imazethapyr 35 % + Imazamox 35 % WG (RM) 3.55(12.29)  3.24 (10.05) 3.33(11.17) 2.92(8.05) 4.83 (23.46) 4.31 (18.10)
@ 70 g a.i./ha as PoE at 25 DAS

Ta Imazethapyr 10 % SL @ 70 g a.i./ha as PoE at 3.57 (12.33) 3.05 (8.85) 3.27 (10.29) 2.86(7.73) 4.79 (22.62) 4.13 (16.58)
25 DAS

Ts Quizalofop ethyl 5 % EC @ 50 g a.i./ha PoE 2.72 (7.02) 1.19 (0.95) 4.53 (20.50)  5.24 (27.00) 5.26 (27.52) 5.33 (27.96)

Te Aciflor 16.5 % + Clodinafop 8 % EC (RM) @ 245 3.47 (11.59) 3.32(10.68) 3.27 (10.45) 2.32(4.87) 4.74 (22.05) 3.99 (15.55)
g a.i./ha as PoE at 25 DAS

T7 Pendimethalin 38.7 % CS @ 800 g a.i./haas PE  3.02 (8.64) 2.16 (4.20) 3.15(9.52) 2.44 (5.51) 4.31 (18.16) 3.18 (9.71)
fb Propaquizafop 2.5 % + Imazethapyr 3.75%
W/W ME (RM) @ (125 g a.i./ha) as PoE at 25
DAS

Ts Pendimethalin 38.7 % CS @ 800 g a.i./haas PE 3.43(11.32) 2.96 (8.34) 3.12 (9.63) 2.38 (5.30) 4.61 (20.96) 3.71 (13.64)
fb Imazethapyr 35% + Imazamox 35% WG (RM)
@ 70 g a.i./ha as PoE at 25 DAS

To Intercultivation at 20 and 40 DAS (Farmers 2.25 (4.66) 3.16 (9.50) 2.27 (4.73) 2.67 (6.70) 3.12 (9.39) 4.08 (16.20)
practice)

Ti0o  Weed free check 0.71 (0.00) 0.71 (0.00) 0.71 (0.00) 0.71 (0.00) 0.71 (0.00) 0.71 (0.00)

Tin  Weedy check 4.81 (22.67)  6.22(38.36) 4.55 (20.67) 5.26 (27.18) 6.61 (43.33) 8.12 (65.54)

S.Emz+ 0.16 0.17 0.26 0.17 0.22 0.18

C.D. (P=0.05) 0.48 0.51 0.77 0.49 0.66 0.53

* Square root (Nx+0.5) transformed values and the figures in parenthesis indicate the original values
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3.3 Weed Control Efficiency (%)

Weed free check recorded 100% weed control
effectiveness compared to other treatments at all
chickpea growth stages, whereas weedy check
recorded the lowest (0.00%) weed control
efficiency (Table 2 & Fig. 1).

Weed control efficiency was calculated on dry
weight basis by adopting the formula given by
Mani et al. [8].

Dw — Dt

WCE (%) = Dur

x 100

Where,

Dw = Dry matter of weeds in weedy
check
Dt = Dry matter of weeds in treated plot

3.3.1 Monocot weeds control efficiency (%)

At 30 DAS, monocot weeds control efficiency
ranged from 45.11 to 79.07 per cent in different
treatments. Among the treatments,
Intercultivation at 20 and 40 DAS (Farmers
practice) recorded significantly higher (79.07 %)
weed control efficiency compared to all other
treatments and it was found to be on par with
application of Quizalofop ethyl 5 % EC @ 50 g
a.i./ha PoE (68.81 %).

At 45 DAS, monocot weeds control efficiency
ranged from 51.65 to 96.90 per cent in different
treatments. Among the treatments, application of
Quizalofop ethyl 5 % EC @ 50 g a.i./ha PoE
recorded significantly higher (96.90 %) weed
control efficiency compared to all other
treatments and it was comparable with
sequential application of Pendimethalin 38.7 %
CS @ 800 g a.i./ha as PE fb Propaquizafop 2.5
% + Imazethapyr 3.75% W/W ME (RM) @ 125 g
a.i./ha) as PoE at 25 DAS (88.66 %).

3.3.2 Dicot weeds control efficiency (%)

At 30 DAS, dicot weeds control efficiency ranged
from 1.09 to 76.29 per cent among different
treatments. Intercultivation @ 20 and 40 DAS
(Farmers practice) recorded significantly higher
(76.29%) weed control efficiency compared to all
other treatments. It was on par with application of
Pendimethalin 38.7% CS @ 1.0 kg a.i. /ha as
Pre emergence (60.62 %), Pendimethalin 30 %
EC + Imazethapyr 2% EC (RM) @ (1000 g
a../ha) or 3 L/ha as PE (57.84 %) and

Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE
fb Imazethapyr 35% + Imazamox 35% WG (RM)
@ 70 g a.i./ha as PoE at 25 DAS (54.95 %).
However application of Quizalofop ethyl 5 % EC
@ 50 g a.i./ha PoE recorded lower (1.09 %)
weed control efficiency compared to all other
treatments.

At 45 DAS, dicot weeds control efficiency ranged
from 0.65 to 82.09 per cent in different
treatments. Among the various treatments,
application of Aciflor 16.5 % + Clodinafop 8 %
EC (RM) @ 245 g a.i./ha as PoE at 25 DAS
recorded significantly higher (82.09 %) weed
control efficiency compared to all other
treatments and it was on par with sequential
application of Pendimethalin 38.7 % CS @ 800 g
a.i./na as PE fb Imazethapyr 35% + Imazamox
35% WG (RM) @ 70 g a.i./ha as PoE at 25 DAS
(80.38 %), sequential application of
Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE
fbo Propaquizafop 2.5 % + Imazethapyr 3.75%
W/W ME (RM) @ 125 g a.i./ha as PoE at 25
DAS (79.78 %) and Intercultivation at 20 and 40
DAS (Farmers practice) (75.49 %). However they
were comparable with application of Imazethapyr
10 % SL @ 70 g a.i./ha as PoE at 25 DAS with a
weed control efficiency of 71.62 %. Whereas the
lowest weed control efficiency (0.65 %) was
observed with Quizalofop ethyl 5 % EC @ 50 g
a.i./na PoE.

3.3.3 Total weed control efficiency (%)

At 30 DAS, Intercultivation @ 20 and 40 DAS
(Farmers practice) recorded significantly higher
(78.54 %) weed control efficiency compared to all
other treatments. Whereas at 45 DAS, In
comparison to all other treatments,
sequential application of Pendimethalin 38.7%
CS @ 800 g a.i./ha as PE fb Propaquizafop 2.5
% + Imazethapyr 3.75% W/W ME (RM) @ 125 g
ai/ha as PoE at 25 DAS recorded a
significantly higher (84.98 %) weed control
efficiency. It was also found to be comparable to
sequential application of Pendimethalin 38.7%
CS @ 800 g a.i./ha as PE fb Imazethapyr 35% +
Imazamox 35% WG (RM) @ 70 g a.i./ha as PoE
at 25 DAS (79.18 %). It was due to higher
efficacy of herbicides on controling the
development of weed dry weight. However the
lower weed control efficiency (52.68 %) was
recorded with application of Pendimethalin 30 %
EC + Imazethapyr 2% EC (RM) @ (1000 g
a.i./ha) as PE. These results were supported by
the findings of Panda et al. [9] and Suryavanshi
et al. [10].
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Fig. 1. Total weed control efficiency (%) as influenced by different weedmanagement
treatments

Table 2. Weed control efficiency (%) in chickpea (Cicer arietinum L.) as influenced by different
weed management treatments

Treatment Monocot WCE Dicot WCE (%) Total WCE (%)
(%)
30 45 DAS 30 45 30 45 DAS
DAS DAS DAS DAS

T: Pendimethalin 38.7% CS @ 1.0 64.26 52.26 60.62 5471 64.81 5350
kg a.i. /ha as PE

T2  Pendimethalin 30 % EC + 61.00 51.65 57.84 52.73 6152 52.68
Imazethapyr 2% EC (RM) @
(1000 g a.i./ha) or 3 L/ha as PE

Ts Imazethapyr 35 % + Imazamox 4511 73.74 48.74 70.31 47.06 7241
35 % WG (RM) @ 70 g a.i./ha as
PoE at 25 DAS

T4 Imazethapyr 10 % SL @ 70 g 45.79 76.58 42.63 71.62 46.76  74.55
a.i./ha as PoE at 25 DAS

Ts  Quizalofop ethyl 5% EC @ 50 g 68.81 96.90 1.09 0.65 37.25 56.76
a.i./nha PoE

Ts  Aciflor 16.5 % + Clodinafop 8 % 48.58 71.24 49.27 82.09 48.74 76.02
EC (RM) @ 245 g a.i./ha as PoE
at 25 DAS

Tz Pendimethalin 38.7 % CS @ 800 61.62 88.66 51.43 79.78 57.73 84.98
g a.i./lha as PE fb Propaquizafop
2.5 % + Imazethapyr 3.75% W/W
ME (RM) @ (125 g a.i./ha) as
PoE at 25 DAS

Ts Pendimethalin 38.7 % CS @ 800 49.66 77.69 54.95 80.38 51.68 79.18
g a.i./ha as PE fb Imazethapyr
35% + Imazamox 35% WG (RM)
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Treatment Monocot WCE Dicot WCE (%) Total WCE (%)
(%)
30 45DAS 30 45 30 45 DAS
DAS DAS DAS DAS
@ 70 g a.i./ha as PoE at 25 DAS
Te Intercultivation at 20 and 40 DAS  79.07 74.86 76.29 75.49 7854 75.05
(Farmers practice)
Ti0 Weed free check 100.00 100.00 100.00 100.00 100.00 100.00
Ti11  Weedy check 0.00 0.00 0.00 0.00 0.00 0.00
S.Emt 5.59 3.34 8.03 3.82 4.80 2.40
C.D. (P=0.05) 13.45 9.79 23.54 11.20 14.08 7.05

3.4 Effect of Different Weed Management
Practices on Yield and Yield
Attributes of Chickpea

3.4.1 No. of pods per plant

The data on No. of pods per plant in chickpea
due to various weed management treatments are
presented in Table 3 & Fig. 2.

Number of pods per plant of chickpea differed
significantly due to various weed management
treatments. Among all the treatments, weed free
check recorded significantly higher (53.37)
number of pods per plant. However, among the
Herbicidal treatments, sequential application of
Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE
fb Propaquizafop 2.5 % + Imazethapyr 3.75%
W/W ME (RM) @ 125 g a.i./ha as PoE at 25
DAS recorded significantly higher (49.09)
number of pods per plant, which was followed by
application of Aciflor 16.5 % + Clodinafop 8 %
EC (RM) @ 245 g a.i./ha as PoE at 25 DAS
(48.62) and Intercultivation at 20 and 40 DAS
(Farmers practice) (48.43). However among the
herbicidal treatments lower number of pods per
plant was recorded with sequential application of
Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE
fb Imazethapyr 35% + Imazamox 35% WG (RM)
@ 70 g a.i./ha as PoE at 25 DAS (39.91) and
Imazethapyr 35 % + Imazamox 35 % WG (RM)
@ 70 g a.i./ha as PoE at 25 DAS (38.28) which
are comparable with Weedy check (38.18).
Almost similar results were obtained by Sandil et
al. [11] in soybean.

3.4.2 100 seed weight (g)
The data on 100 seed weight in chickpea due to

different weed management treatments are
presented in Table 3 & Fig. 2.

Weight of 100 seeds of chickpea differed non-
significantly due to various weed management
treatments. Among all the treatments, weed free
check recorded higher weight of 100 seeds
(25.02 g) and lower weight of 100 seeds was
recorded in Weedy check (22.36 g). However,
Among the herbicidal treatments, sequential
application of Pendimethalin 38.7 % CS @ 800 g
ai/ha as PE fb Propaquizafop 2.5 % +
Imazethapyr 3.75% W/W ME (RM) @ 125 g
a.i./ha as PoE at 25 DAS recorded comparably
higher (24.86) 100 seed weight.

3.4.3 Seed yield per plant (g)

Seed vyield per plant of chickpea differed
significantly due to various weed management
treatments. Among the combination of
treatments, weed free check recorded
significantly higher (22.14 g) Seed yield per
plant. However, among the herbicidal treatments,
sequential application of Pendimethalin 38.7 %
CS @ 800 g a.i./ha as PE fb Propaquizafop 2.5
% + Imazethapyr 3.75% W/W ME (RM) @ 125 g
a.i./ha as PoE at 25 DAS recorded highest
(21.37 g) seed yield per plant, and was found to
be on par with application of Aciflor 16.5 % +
Clodinafop 8 % EC (RM) @ 245 g a.i./ha as PoE
at 25 DAS (20.85 g) and Intercultivation at 20
and 40 DAS (Farmers practice) (19.79). These
results were in conformity with Sandil et al. [11]
in soybean. However among the herbicidal
treatments lower Seed vyield per plant was
recorded with sequential application of
Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE
fb Imazethapyr 35% + Imazamox 35% WG (RM)
@ 70 g a.i./ha as PoE at 25 DAS(17.25 g) and
Imazethapyr 35 % + Imazamox 35 % WG (RM)
@ 70 g a.i./ha as PoE at 25 DAS (17.06 g) which
are comparable with Weedy check (16.96 g).
Similar results were obtained by Nath et al. [12]
and Rana et al. [13].
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Table 3. No. of pods/plant, 100 seed weight (g), Seed yield/plant of chickpea (Cicer arietinum
L.) as influenced by different weed management treatments

Treatment No. of 100 seed Seed yield
pods/plant weight(g) /plant

T. Pendimethalin 38.7% CS @ 1.0 kg a.i. /ha as PE 46.39 24.25 18.98

T Pendimethalin 30 % EC + Imazethapyr 2% EC 4491 24.21 18.24
(RM) @ (1000 g a.i./ha) or 3 L/ha as PE

T3 Imazethapyr 35 % + Imazamox 35 % WG (RM) @ 38.28 23.16 17.06
70 g a.i./ha as PoE at 25 DAS

Ta Imazethapyr 10 % SL @ 70 g a.i./ha as PoE at 25 48.15 24.59 19.25
DAS

Ts Quizalofop ethyl 5 % EC @ 50 g a.i./ha PoE 47.26 24.37 18.14

Te Aciflor 16.5 % + Clodinafop 8 % EC (RM) @ 245g 48.62 24.74 20.85
a.i./ha as PoE at 25 DAS

T, Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE 49.09 24.86 21.37

fb Propaquizafop 2.5 % + Imazethapyr 3.75%
W/W ME (RM) @ (125 g a.i./ha) as PoE at 25
DAS

Ts Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE 39.91 23.40 17.25
fb Imazethapyr 35% + Imazamox 35% WG (RM)
@ 70 g a.i./ha as PoE at 25 DAS

Ty Intercultivation at 20 and 40 DAS (Farmers 48.43 24.63 19.79
practice)
T1o Weed free check 53.37 25.02 22.14
T Weedy check 38.18 22.36 16.96
S.Em+ 1.69 1.10 0.89
C.D. (P=0.05) 4.96 NS 2.60
a0 . —
| ENumber of pods'plant OHundred grain weight (g) Seed weight/plant (g) |
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Ty Pendmethaln 38.7 % C2 @ 1.0 kz ai haasPre T Quizalofop ethyl 5 % EC @ 50 g aiba PoE Ty: Pendimethalin 38.7 % C5 (@ 300 gai/ha as PE £
smergence ) T, Aciflor 16.5 % = Cladinafop £ % EC (RM) @ 1L Imazethapyr 35% + Imazramon 35% WG (FM) @ 70 g
Ty: Pendimethalin 30 % EC + Imazethapyr 2% EC (RM) @ ai/haas PoE at15 DAS @i /haas PoE at 25 DAS
(900 +600g ai/ha)or3LhaasPE T Pendimethalin 38.7 % CS @ 200 g ai/ha 25 PE fb Ty Intarcultivation @ 20 and 40 DAS (Farmers practics)
Ty: Imazethapyr 35 % + Imazamon 35 % WG (RM) @ 70 g Propaquizafop 2.5 % + Imazethapyr 3.73% W/W ME Ty Wead fres check
ai/haas PoE at 25 DAS (RM) @ (50+75 g @i /hs) 2000 gha as PoE at 25 DAS Ty Weady check

T, Imazethagyr 10 % 5L @ 70 g @i ha az PoE at 25 DAS

Fig. 2. No. of pods/plant, 100 seed weight (g), Seed yield / plant of chickpea as influenced by
different weed management treatments
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3.4.4 Grain yield (kg/ha) (Table 4)

Seed vyield of chickpea differed significantly due
to various weed management treatments. When
compared to other treatments, the weed free
check produced a significantly higher grain yield
(2315 kg/ha) out of all the treatments. However,
the highest grain yield was achieved among the
herbicidal treatments by sequential application of
Pendimethalin 38.7% CS @ 800 g a.i./ha as PE
fb Propaquizafop 2.5% + Imazethapyr 3.75%
W/W ME (RM) @ 125 g a.i./ha as PoE at 25
DAS (2197 kg/ha) in sequence and was followed
by Aciflor 16.5 % + Clodinafop 8 % EC (RM) @
245 g a.i./ha as PoE at 25 DAS (2001 kg/ha) and
Intercultivation at 20 and 40 DAS (Farmers
practice) (1976 kg/ha). Wherever Imazethapyr
35% + Imazamox 35% WG (RM) was treated in
the treatments, a significantly reduced grain
production was observed due to Phytotoxicity.
The treatments that produced the lowest grain
yield were sequential application
of Pendimethalin 38.7% CS @ 800 g a.i./ha as
PE fb Imazethapyr 35% + Imazamox 35% WG
(RM) @ 70 g a.i./ha as PoE at 25 DAS (945
kg/ha) and Imazethapyr 35% + Imazamox 35%
WG (RM) @ 70 g a.i./ha as PoE at 25 DAS (923
kg/ha) which were almost comparable
with  Weedy check (896 kg/ha). Almost similar
results were recorded by Suryavanshi et al. [10]
in black gram.

3.4.5 Haulm yield (kg/ha)

Haulm yield of chickpea differed significantly due
to various weed management treatments.
Significantly higher haulm yield was obtained in
the treatment with weedy free check (2910
kg/ha) as compared to other treatments.
However, among the herbicidal treatments,
higher haulm yield was recorded with sequential
application of Pendimethalin 38.7 % CS @ 800 g
ai/ha as PE fb Propaquizafop 2.5 % +
Imazethapyr 3.75% W/W ME (RM) @ 125 ¢
a.i./ha as PoE at 25 DAS (2766 kg/ha), followed
by application of Aciflor 16.5 % + Clodinafop 8 %
EC (RM) @ 245 g a.i./ha as PoE at 25 DAS
(2685 kg/ha) and Intercultivation at 20 and 40
DAS (Farmers practice) (2604 kg/ha).
Significantly lower haulm vyield was recorded
wherever Imazethapyr 35 % + Imazamox 35 %
WG (RM) was applied in the treatments like
sequential application of

Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE
fb Imazethapyr 35% + Imazamox 35% WG (RM)
@ 70 g a.i./ha as PoE at 25 DAS (2115 kg/ha)

and Imazethapyr 35 % + Imazamox 35 % WG
(RM) @ 70 g a.i./ha as PoE at 25 DAS (2098
kg/ha) and which were comparable with
treatment that recorded lower haulm vyield i.e.
with Weedy check (2056 kg/ha).

3.4.6 Total biological yield (kg/ha) of chickpea

The total biological yield of chickpea differed
significantly due to the effect of different weed
management treatments. Among all the
treatments, significantly higher biological vyield
was obtained with weedy free check (5224
kg/ha) as compared to rest of treatments.
However, it was found to be at par with
sequential application of Pendimethalin 38.7 %
CS @ 800 g a.i./ha as PE fb Propaquizafop 2.5
% + Imazethapyr 3.75% W/W ME (RM) @ 125 g
a.i./ha as PoE at 25 DAS (4962 kg/ha) and
application of Aciflor 16.5 % + Clodinafop 8 %
EC (RM) @ 245 g a.i./ha as PoE at 25 DAS
(4686 kg/ha). Among the herbicidal treatments
significantly lower biological yield was noticed
wherever Imazethapyr 35 % + Imazamox 35 %
WG (RM) was applied viz,. sequential application
of Pendimethalin 38.7 % CS @ 800 g a.i./ha as
PE fb Imazethapyr 35% + Imazamox 35% WG
(RM) @ 70 g a.i./ha as PoE at 25 DAS (3060
kg/ha) and Imazethapyr 35 % + Imazamox 35 %
WG (RM) @ 70 g a.i./ha as PoE at 25 DAS
(3021 kg/ha) which are almost equal with
treatment that recorded lower biological yield i.e.
Weedy check (2953 kg/ha).

3.5 Effect of Different Weed Management
Practices on Economic Returns of
Chickpea

The acceptability and practical usability of the
technology is greatly affected by the economics
in terms of net returns. Different weed control
strategies led to significant variations in net
returns and the BC ratio. (Table 3).

3.5.1 Net returns (%/ha)

Net returns differed significantly due to various
weed management practices (Table 4).
Significantly higher net returns were recorded
with Weed free check (R 82,244 /ha) as
compared to other treatments and among the
herbicidal treatments, sequential application of
Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE
fbo Propaquizafop 2.5 % + Imazethapyr 3.75%
W/W ME (RM) @ 125 g a.i./ha as PoE at 25
DAS recorded higher net returns (% 80,621 /ha)
and was followed by application of Aciflor 16.5 %
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+ Clodinafop 8 % EC (RM) @ 245 g a.i./ha as
PoE at 25 DAS (X 72,780/ha) and Intercultivation
at 20 and 40 DAS (Farmers practice) (X 68,896
/ha) and Among the other treatments, application
of Imazethapyr 35 % + Imazamox 35 % WG
(RM) @ 70 g a.i./ha as PoE at 25 DAS and
sequential application of Pendimethalin 38.7 %
CS @ 800 g a.i./ha as PE fb Imazethapyr 35% +
Imazamox 35% WG (RM) @ 70 g a.i./ha as PoE
at 25 DAS recorded the lowest net returns (X
14,134 and % 12,249 /ha, respectively).

3.5.2 Benefit Cost ratio

Benefit cost ratio differed significantly due to
various weed management treatments (Table 4).
Among all the treatments, significantly higher BC
ratio was recorded in treatment sequential
application of Pendimethalin 38.7 % CS @ 800 g

a.i./ha as PE fb Propaquizafop 25 % +
Imazethapyr 3.75% W/W ME (RM) @ 125 ¢
a.i./ha as PoE at 25 DAS (3.01) over other
treatments, however, it was on par with
application of Aciflor 16.5 % + Clodinafop 8 %
EC (RM) @ 245 g a.i./ha as PoE at 25 DAS
(2.95), Weed free check (2.82) and
Intercultivation at 20 and 40 DAS (Farmers
practice)  (2.73). While, application  of
Imazethapyr 35 % + Imazamox 35 % WG (RM)
@ 70 g a.i./ha as PoE at 25 DAS and sequential
application of Pendimethalin 38.7 % CS @ 800 g
a.i./ha as PE fb Imazethapyr 35% + Imazamox
35% WG (RM) @ 70 g a.i./ha as PoE at 25 DAS
recorded significantly lower BC ratio (1.39 and
1.31, respectively) compared to rest of the
treatments due to stand loss occur due to
Phytotoxicity of Imazethapyr + Imazamox
product on chickpea crop [14,15,16].

Table 4. Seed yield (kg/ha), haulm yield (kg/ha), biological yield (kg/ha) Net returns (¥/ha) and
BC ratio of chickpea (Cicer arietinum L.) as influenced by different weed management

treatments.
Treatment Seed Haulm Biological  Net BC
yield Yield yield returns  ratio
(Kg/ha) (Kg/ha) (Kg/ha) X/ha)
T.  Pendimethalin 38.7% CS @ 1.0 1638 2476 4114 53346 2.45
kg a.i. /ha as PE
T,  Pendimethalin 30 % EC + 1611 2487 4097 50838 2.35
Imazethapyr 2% EC (RM) @
(1000 g a.i./ha) or 3 L/ha as PE
Ts Imazethapyr 35 % + Imazamox 923 2098 3021 14134 1.39
35% WG (RM) @ 70 g a.i./ha as
PoE at 25 DAS
T,  Imazethapyr 10 % SL @ 70 g 1839 2556 4395 63512 2.69
a.i./ha as PoE at 25 DAS
Ts  Quizalofop ethyl 5% EC @ 50g 1696 2523 4218 55780 2.49
a.i./ha PoE
Te  Aciflor 16.5 % + Clodinafop 8 % 2001 2685 4686 72780 2.95
EC (RM) @ 245 g a.i./ha as PoE
at 25 DAS
T,  Pendimethalin 38.7 % CS @ 800 2197 2766 4962 80621 3.01
g a.i./ha as PE fb Propaquizafop
2.5 % + Imazethapyr 3.75%
W/W ME (RM) @ (125 g a.i./ha)
as PoE at 25 DAS
Te  Pendimethalin 38.7 % CS @ 800 945 2115 3060 12249 131
g a.i./ha as PE fb Imazethapyr
35% + Imazamox 35% WG (RM)
@ 70 g a.i./ha as PoE at 25 DAS
Te Intercultivation at 20 and 40 DAS 1976 2604 4580 68896 2.73
(Farmers practice)
Tip  Weed free check 2315 2910 5224 82244 2.82
T Weedy check 896 2056 2953 16422 1.50
S.Emz 116.44 118.13 143.42 6404 0.17
C.D. (P=0.05) 341.53 346.47 420.66 18784 0.50
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4. CONCLUSION

From the experiment, it is concluded that, Apart
from weed free check, sequential application of
Pendimethalin 38.7 % CS @ 800 g a.i./ha as PE
fb Propaquizafop 2.5 % + Imazethapyr 3.75%
W/W ME (RM) @ 125 g a.i./ha as PoE at 25
DAS resulted in better weed control and leads to
higher contribution of resources towards yield
attributes which leads to obtain higher yield
(2,197 kg/ha), net returns (Rs 80,621/ha) and
benefit cost ratio ( 3.01 ) compared to other
herbicidal treatments which was followed by post
emergence application of Aciflor 16.5 % +
Clodinafop 8 % EC (RM) @ 1 L a.i./ha as PoE at
25 DAS and Intercultivation @ 20 and 40 DAS
(Farmers practice).
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