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ABSTRACT

Weed interference during the early growth phase is a major limitation to pigeonpea productivity. A field
investigation was carried out over three consecutive kharif seasons (2021-2024) at Tamil Nadu Agricultural
University, Coimbatore, to examine the effectiveness of pre- and early post-emergence herbicide combinations
on weed suppression, crop performance, and economic returns. The experiment followed a randomized
block design with thirteen treatments replicated thrice. All weed control treatments significantly lowered
weed population and biomass compared to the untreated control. Manual weeding at 20 and 40 DAS
achieved maximum weed control efficiency; however, among chemical options, sequential application of
pendimethalin (pre-emergence) followed by imazethapyr + imazamox (early post-emergence) along with
inter-cultivation resulted in superior crop growth and yield (1040 kg hat). This treatment also generated the
highest economic returns. The findings indicate that combining pre- and post-emergence herbicides provides
sustained weed suppression and enhances productivity in pigeonpea.
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Introduction

Pigeonpea (Cajanus cajan L.) is an important
legume crop cultivated largely under rainfed ecosystems,
where yield stability is frequently affected by weed
competition. The crop exhibits slow early growth and
wider row spacing, creating favourable conditions for rapid
weed proliferation. As a result, weeds compete
aggressively for essential resources such as moisture,
nutrients, and solar radiation, leading to substantial yield
reduction, sometimes exceeding 80%. Although, pre-
emergence herbicides like pendimethalin are effective in
controlling initial weed flushes, their residual activity is
often short-lived, especially under variable rainfall
conditions. Consequently, later-emerging weeds escape
control and continue to compete with the crop. In this
context, early post-emergence herbicides play a crucial
role in extending the period of weed suppression.
Integrating pre- and post-emergence applications can
therefore provide a more reliable and season-long weed
control strategy. The present study was undertaken to

evaluate different early post-emergence herbicides in
combination with pre-emergence application for
improving weed control efficiency, crop yield and
profitability in pigeonpea.

Materials and Methods

The field investigation was carried out during three
consecutive kharif seasons (2021-22 to 2023-24) at the
Department of Pulses, Tamil Nadu Agricultural
University, Coimbatore. The experimental site is
characterized by a tropical climate with seasonal rainfall
distribution typical of the region. The study was laid out
in a randomized block design comprising thirteen
treatments, each replicated three times to ensure
statistical reliability. The treatment details along with
herbicide dose, timing of application and spray volume
are presented in Table 1.

The pigeonpea variety CO 8 was used for the
experiment. Sowing was done at a spacing of 120 cm
between rows and 30 cm between plants, following the
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Table 1 : Treatment details with formulation, dose, timing and spray volume.
Treatment details Dose Time of application Spray volume (L hat)

T, | Unweeded control (weedy check) - - -

T, | Weed-free check - Throughout crop period |-

T, |Hand weeding twice - 20 & 40 DAS -

T, | Pendimethalin fb Imazethapyr 1000fb 75 3DAS b 20 DAS 500

T, | Pendimethalin fb Imazethapyr 1000 fb 100 3DAS b 20 DAS 500

T, | Pendimethalin fb Propaquizalop 1000fb 75 3DAS fb 20 DAS 500

T, | Pendimethalin fb Propaquizalop + Imazethapyr 1000th 1250 ml |3 DAS fb 20 DAS 500

T, | Pendimethalin fo Sodium acifluorfen + Clodinafop | 1000 fo 1000 ml | 3 DAS fb 20 DAS 500

T, | Pendimethalin fb Imazethapyr + Imazamox 1000 fb 100 3DAS b 20 DAS 500

T,, | Imazethapyr + Imazamox alone 100 20DAS 500

T,, | Propaquizalop + Imazethapyr alone 1250ml 20DAS 500

T,, | Sodium acifluorfen + Clodinafop alone 1000ml 20DAS 500

T,, | Pendimethalin + inter-cultivation 1000 3DAS +50DAS 500

recommended agronomic practices for the region. Abasal
fertilizer dose of 25:50:25 kg N:P,O, :K,O per hectare,
along with 20 kg sulphur per hectare, was applied
uniformly to all plots at the time of sowing. Pre-
emergence application of pendimethalin at 1 kg active
ingredient per hectare was carried out at 3 days after
sowing (DAS) in the designated treatments. Early post-
emergence herbicides were applied at 20 DAS using a
knapsack sprayer calibrated to deliver a spray volume of
500 litres per hectare. Care was taken to ensure uniform
coverage across the plots. Inter-cultivation was performed
at 50 DAS in the respective treatments to facilitate
mechanical weed control and soil aeration. Weed
observations were recorded at 30 and 60 DAS. Weed
density was assessed by counting the number of weeds
within a unit area and weed samples were collected, oven-
dried, and weighed to determine dry matter accumulation.
Weed control efficiency (WCE) and weed index (WI)
were calculated using standard formulae based on weed
biomass and yield data. Growth parameters, including
plant height and yield attributes such as number of pods
per plant and seed yield, were recorded at appropriate
growth stages. The data collected from the experiment
were subjected to statistical analysis using analysis of
variance (ANOVA). Treatment means were compared
using the critical difference (CD) test at the 5% level of
significance to determine the significance of treatment
effects.

Results and Discussion
Weed dynamics and weed control efficiency
Weed density and dry matter were significantly

influenced by different weed management treatments
(Table 2). The unweeded control (T,) recorded
significantly higher weed density and biomass than all
other treatments, indicating severe crop—weed
competition. The weed-free treatment (T,) and hand
weeding twice (T,) were significantly superior in reducing
weed density. However, among herbicidal treatments, T
(pendimethalin fb imazethapyr + imazamox) recorded
significantly lower weed density and dry weight, which
was on par with T_ and T,. The enhanced weed control
under T, can be attributed to the complementary action
of pre-emergence and early post-emergence herbicides,
which ensured control of both initial and subsequent weed
flushes. Similar findings were reported by Narolia et al.
(2024), who observed that sequential herbicide application
significantly reduced weed biomass in pigeonpea. Further,
the effectiveness of ALS-inhibiting herbicides such as
imazethapyr and imazamox in suppressing broad-
spectrum weeds has been documented by Shekhawat et
al. (2022), supporting the present results.

Weed index

The lowest weed index was recorded in T,, which
was significantly superior to other herbicidal treatments
but inferior to the weed-free treatment (T,). Treatments
T, and T, were on par with each other but recorded
significantly higher weed index than T,

The lower weed index under sequential herbicide
application indicates effective minimization of yield loss
due to weed competition. Similar trends were observed
by Singh et al. (2023), who reported reduced weed index
with integrated weed management practices in pigeonpea.
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Table 2 : Effect of weed management on weed count, dry weight of weeds, and weed control efficiency in pigeonpea (pooled
data of 3 years).
Treatment Weed density (No.m?) |Weed dry matter (g n?) WCE (%) Weed
30DAS | 60DAS | 30DAS | 60DAS | 30DAS | 60DAS | ndex(%)

T, |Weedy check 0 0 0.0 0.0 100 100 479

T, |Weed free 134 192 836 1014 - -

T, |Two Hand Weeding 64 194 4.0 102 96.0 89.9 232

T, |Pendimethalin fb Imazethapyr 253 513 158 2711 811 733 201

T, | Pendimethalin fb Chlorimuron 38.2 63.0 238 333 715 67.2 391
ethyl

T, |Pendimethalin fb Fenoxaprop 385 710 240 375 713 63.0 17.7
—p- ethyl

T, |Pendimethalin fb Propaquizafop 234 457 14.6 241 825 76.2 276
+ Imazethapyr

T, |Pendimethalin fb Sodium 249 578 155 305 814 69.9 154
Acifluorfen +
Clodinafoppropargyl

T, |Pendimethalin fb Chlorimuron 428 594 26.7 314 68.1 68.4 24.2
ethyl 9 g + quizalofop ethyl
509

T,, | Pendimethalin fb Chlorimuron 36.2 62.7 226 331 730 67.3 195
ethyl 6 g + quizalofop ethyl
37549

T,, | Pendimethalin fb Chlorimuron 335 65.4 209 345 75.0 65.9 26.8
ethyl 9 g + Fenoxaprop ethyl
709

T, | Pendimethalin fb Chlorimuron 378 67.7 236 35.7 718 64.7 226
ethyl 6 g + Fenoxaprop ethyl
509

T, | Pendimethalin fb Imazethapyr 21 434 138 229 835 774 9.0
+ Imazamox
SEmz+ 124 158 0.47 0.87
CD (p=0.05) 219 2.64 134 250

Crop growth and yield attributes

Crop growth parameters were significantly
influenced by weed management practices (Table 3). The
weed-free treatment (T,) was significantly superior,
followed by T.,.

recorded

Among herbicide treatments, T,
significantly higher growth parameters and was on par
with T, and T,. This improvement can be attributed to
reduced weed competition during the critical growth
period, resulting in better availability of nutrients, moisture,
and light.

These findings are in agreement with Meena et al.
(2022), who reported improved crop growth due to
effective weed suppression in legume crops.

Lower growth in T, —T,, indicates that post-
emergence herbicide alone was insufficient to control
early weed flushes, emphasizing the importance of pre-
emergence application.

Seed yield

Seed yield was significantly affected by weed
management treatments (Table 4). The highest yield was
recorded in T,, while among herbicidal treatments, T,
produced significantly higher yield and was on par with
T, and T,. The higher yield under T, may be attributed to
sustained weed control throughout the crop growth period,
leading to improved resource-use efficiency and
enhanced assimilate partitioning. These results are
consistent with the findings of Nimbargi et al. (2021),
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Table 3 : Effect of weed management on growth and yield component of pigeonpea (Pooled data of 3 years).
Treatment Plant height | Stemgirth Pods/plant 100 seed
(cm) (cm) weight
T, |Weedy check 144 6.3 102.8 88
T, |Weed free 198 6.3 197.1 113
T, | Two Hand Weeding 189 7.0 1514 11.0
T, |Pendimethalin fb Imazethapyr 165 6.2 1574 104
T, | Pendimethalin fb Chlorimuron ethyl 178 6.1 120.0 91
T, | Pendimethalin fo Fenoxaprop —p- ethyl 180 59 162.2 105
T, | Pendimethalin fb Propaquizafop + Imazethapyr 153 6.6 1426 93
T, | Pendimethalin fo Sodium Acifluorfen + 1 6.1 166.7 10.3
Clodinafoppropargyl
T, | Pendimethalin fo Chlorimuron ethyl 9 g +quizalofop 168 6.1 149.3 10.8
ethyl 50 g
T, | Pendimethalin fo Chlorimuron ethyl 6 g + quizalofop 158 6.4 158.6 10.2
ethyl 37.5¢
T,, | Pendimethalin fb Chlorimuron ethyl 9 g + Fenoxaprop 156 5.6 1443 109
ethyl 70 g
T, |Pendimethalin fbo Chlorimuron ethyl 6 g + Fenoxaprop 144 55 152.6 10.7
ethyl 50 g
T,, | Pendimethalin fb Imazethapyr + Imazamox 168 6.8 179.3 105
SEm+ 16.23 107 2.86 0.05
CD (p=0.05) 3350 222 4.22 0.12
Table 4 : Effect of weed management on yields, HI and economics of pigeonpea (Pooled data of 3 years).
Treatment Seed Stalk Biological Net BCR
yield yield yield return
(kg/ha) (kg/ha) (kg/ha) (Rs./ha)
T, |Weedy check 596 918 1514 31010 19
T, |Weed free 1143 1853 2860 42358 21
T, | Two Hand Weeding 878 1440 2318 45680 20
T, |Pendimethalin fb Imazethapyr 913 1269 2182 47485 23
T, | Pendimethalin fo Chlorimuron ethyl 696 898 1594 36167 17
T, | Pendimethalin fb Fenoxaprop —p- ethyl A1 1274 2225 49426 24
T, | Pendimethalin fo Propaquizafop + Imazethapyr 827 1205 2042 43544 21
T, | Pendimethalin fb Sodium Acifluorfen + 967 1218 2205 51348 24
Clodinafoppropargyl
T, |Pendimethalin fo Chlorimuron ethyl 9 g + quizalofop 866 1134 2000 45050 21
ethyl 50 g
T,, | Pendimethalin fbo Chlorimuron ethyl 6 g + quizalofop 920 1181 2101 47834 23
ethyl 37.5¢
T,, | Pendimethalin fo Chlorimuron ethyl 9 g + Fenoxaprop 837 1289 2126 43525 21
ethyl 70 g
T,, | Pendimethalin fo Chlorimuron ethyl 6 g + Fenoxaprop 885 1363 2248 46029 22
ethyl 50 g
T,, | Pendimethalin fb Imazethapyr + Imazamox 1040 1502 2545 54212 26
SEm+ 1138 119.3 189.1
CD (p=0.05) 2348 3029 480.3
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who reported that effective weed management
significantly increased yield in pigeonpea.

BCR: Benefit Cost ratio

Economic analysis

Economic analysis revealed that T, recorded the
highest net return and B:C ratio and was significantly
superior to most treatments, while being on par with T,
and T,. Although, T, recorded higher yield, it was not
economically superior due to higher labour costs. This
indicates that herbicide-based weed management is more
cost-effective under labour-scarce conditions. Similar
observations were reported by Patel et al. (2024), who
found that integrated herbicide application improved
profitability in pigeonpea.

Conclusion

The findings of the present investigation clearly
indicate that integrated weed management through the
combined use of pre-emergence and early post-
emergence herbicides is an effective strategy for
controlling weeds in pigeonpea. Among the treatments
evaluated, sequential application of pendimethalin followed
by imazethapyr + imazamox, supplemented with inter-
cultivation, resulted in significantly superior weed control,
enhanced crop growth, higher seed yield and improved
economic returns. The effectiveness of this treatment
can be attributed to sustained weed suppression during
the critical crop—weed competition period, leading to
better resource utilization and increased productivity.
Therefore, this integrated approach can be recommended
as a practical, efficient, and economically viable weed
management strategy for pigeonpea under rainfed
conditions.
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