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Abstract 

Efficacy of insecticides and biorational insecticides against Thrips parvispinus Karny (Thysanoptera: 

Thripidae) infesting cowpea (Vigna unguiculata) was evaluated during summer 2023 and rabi 2023-24. 

The treatments included emamectin benzoate, spinosad, thiamethoxam, fluxametamide, azadirachtin, 

Lecanicillium lecanii, insecticidal soap and horticultural mineral oil. The results revealed emamectin 

benzoate as the most effective insecticide, with average thrips population of 10.84 and 9.13 thrips/plant 

during the first season (summer) and 8.94 and 6.33 thrips/plant in the next season (rabi) followed by 

fluixametamide with an average thrips population of 13.51 and 11.12 thrips/plant during summer and 

10.28 and 8.33 thrips/plant during rabi, respectively. Average leaf and flower damage intensity of 

emamectin benzoate increased linearly with thrips population (2.38 and 3.42). The lowest number of 

damaged flowers (3.53 flowers/plant), the highest number of pods (9.29 pods/plant) with longer pods 

(29.30 cm) and a higher number of seeds per pod (15.87seeds/pod) was also recorded in emamectin 

benzoate, followed by fluxametamide in the first season and a similar trend was followed during rabi. 

The results of the large-scale trials of the most effective treatments were also consistent with the results 

of the first season, with emamectin benzoate being the most effective treatment (8.94 and 6.33 

thrips/plant). These findings emphasize the importance of an integrated approach using chemical and 

biorational agents for the sustainable management of thrips in cowpea. 

 
Keywords: Emamectin benzoate, fluxametamide, horticultural mineral oil, thrips population per plant, 

intensity of leaf and flower damage, yield 

 

Introduction 

Cowpea (Vigna unguiculata (L.) Walp.) is an important leguminous crop with high protein 

content and adaptable to diverse agroclimatic conditions. It contributes to human and 

livestock nutrition (Singh et al., 2003) [24]. It also fixes atmospheric nitrogen through root 

nodules (Kolawale et al., 2000) [10]. Insect pests are among the major factors contributing to 

its poor grain and fodder yields. Thrips are among the most damaging pests infesting cowpea 

(Ren et al., 2025) [20]. Thrips belongs to Thysanoptera, and the major phytophagous thrips 

belong to the family Thripidae. It damages leaves, flowers, and pods, resulting in yield losses 

ranging from 20% to 80% (Singh and Allen, 1980) [26]. Browning of stipules, distortion, and 

flower bud abortion are common damage symptoms resulting from thrips feeding, and severe 

infestations can lead to complete crop failure (Oladejo et al., 2017) [17]. In India, 18 thrips 

species have been recorded as invasive (Tyagi et al., 2024) [30]. Among them, Thrips 

parvispinus Karny has been reported from a wide range of crops and has undergone rapid 

geographical expansion. Recent havoc caused by T. parvispinus in chilli has resulted in 70 to 

100 per cent economic losses in Andhra Pradesh, Telangana, and Karnataka (Sridhar et al., 

2021) [27]. 

Effective management strategies are required to sustainably control invasive species such as 

T. parvispinus. Thrips are difficult to detect in crop fields due to their small size and cryptic 

nature. Species identification and adoption of timely management are necessary for its 

sustainable management. Considering these factors, this study was undertaken to assess the 

efficacy of biorational and chemical insecticides for managing thrips infesting cowpea.  
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Materials and Methods 
Two field trials were conducted at Kerala Agricultural 
University, Vellanikkara (10.54840 oN longitude: 76.28724 

oE) in two seasons. The first trial, with a plot size of 2x2 m2 
per replication, comprised 10 treatments, including 
biorational and chemical insecticides, in a randomized block 
design (RBD) with three replications. The insecticides were 
emamectin benzoate 5% SG @ 11 g a.i ha-1, spinosad 45% 
SC @ 73 g a.i ha-1, thiamethoxam 25 WG @ 25 g a.i ha-1, 
fluxametamide 10 EC @ 40 g a.i ha-1, broflanilide 20 SC @ 
20 g a.i ha-1, azadirachtin 1% @ 3 ml/litre, Lecanicillium 

lecanii (NBAIR strain Vl8) @ 20 g/litre, insecticidal soap @ 
5 ml/litre, horticultural mineral oil @ 25 ml/litre (HMO) and 
untreated control. The second trial, with a plot size of 20 m2 
per replication, comprised the two most effective treatments 
from biorationals and the two most effective treatments 
from chemical insecticides, as recorded in the first trial. 
These were HMO and L. lecanii, emamectin benzoate and 
fluxametamide. The cowpea variety Kashi Kanchan was 
selected for the experiments and seeds were pre-soaked and 
sown 2-3 seeds per pit at a spacing of 30 x 20 cm. Two 
sprays were given at 15-day intervals from 30 days after 
sowing. The observations were taken from 8.00 am to 10 am 
(Togola et al., 2019) [29]. The observations regarding the 
thrips population in the plant, the intensity of damage to 
leaves and flowers, the number of pods per plant, pod 
length, the number of seeds per pod and yield were 
recorded. Damage intensity was derived from leaf and 
flower scoring. Scoring of foliar injury level by thrips was 
based on the scale given by McLeod and Rashid (2012), 
whereas scoring of thrips damage in flowers was according 
to the scale given by Jackai and Singh (1988) [8]. The 
intensity of thrips damage for both leaves and flowers was 
expressed using the formula R = (nb)/N, where n = number 
of leaves or flowers damaged at the same level, b = level of 
damage (0-5 for leaves, 1-9 for flowers), and N = Total 
number of leaves or flowers in the sample (Duchovskiene, 
2006) [6]. The data were analysed statistically using ANOVA 
and means were compared by LSD (p≤0.05).  
 
Results  
The present investigation revealed that emamectin benzoate 
5% SG was the most effective treatment in reducing the 
population of T. parvispinus during both seasons. The 
lowest thrips population recorded in emamectin benzoate 
treated plots was 10.84 and 9.13 thrips/plant during first and 
second spray in the first season (summer) followed by 
fluxametamide (13.51 and 11.12 thrips/plant), spinosad 
(15.30 and 13.28 thrips/plant), broflanilide (17.55 and 15.06 
thrips/plant) and thiamethoxam (19.33 and 17.15 
thrips/plant). Among biorational insecticides, HMO 
recorded the least number of thrips (21.35 and 18.70 

thrips/plant), followed by L. lecanii (22.99 and 20.53 
thrips/plant), and insecticidal soap (24.22 and 22.08 
thrips/plant). However, azadirachtin, the botanical 
treatment, was less effective (32.42 and 26.33 thrips/plant) 
(Tables 1 and 2).  
The damage caused by T. parvispinus on leaves and flowers 
is expressed as the intensity of damage. It varied directly 
with the thrips population. The pooled mean indicated that 
emamectin benzoate had the lowest intensity of damage in 
both leaves and flowers (2.38 and 3.42), followed by 
spinosad (2.73 and 4.12), fluxametamide (2.82 and 3.68), 
and broflanilide (2.84 and 4.37). Among biorational 
insecticides, HMO exhibited lower thrips damage, with 
pooled means of 3.10 and 5.19, followed by L. lecanii (3.23 
and 5.57), insecticidal soap (3.52 and 5.84), and 
azadirachtin (3.71 and 6.40) (Fig 1). 
Pod length was measured, and the analysis revealed that 
plots treated with emamectin benzoate and fluxametamide 
had the longest pods (29.30 cm) among all treatments. This 
was followed by spinosad (28.44 cm), thiamethoxam (27.92 
cm) and broflanilide (27.76 cm). Lecanicillium lecanii and 
HMO produced longer pods (27.48 cm and 27.37 cm) than 
all other biorational insecticides, followed by insecticidal 
soap (27.22 cm) (Table 7). Azadirachtin-treated plots 
exhibited smaller pods (26.29 cm). The number of seeds per 
pod was consistent with pod length. The highest number of 
seeds was observed in emamectin benzoate (15.87 
seeds/pod), followed by spinosad (15.00 seeds/pod), 
fluxametamide (15.05 seeds/pod), and broflanilide (14.84 
seeds/pod). Among biorational pesticides, HMO and L. 

lecanii recorded the highest seed numbers (13.78 and 13.71 
seeds/pod), followed by insecticidal soap (13.40 seeds/pod). 
The lowest number of pods was recorded in azadirachtin 
with a pooled mean of 12.20 seeds/pod (Fig 2).  
The extent of damage to flowers was quantified as the 
number of damaged flowers per plant. The lowest number of 
damaged flowers was observed in emamectin benzoate-
treated plots, with a pooled mean of 3.53, followed by 
fluxametamide (4.31), spinosad (4.49) and thiamethoxam 
(5.80). HMO recorded fewer damaged flowers (7.69) among 
biorationals, followed by L. lecanii (12.00) and insecticidal 
soap (12.29). The least effective treatment was azadirachtin 
with a pooled mean of 16.00. The highest number of pods 
was recorded from emamectin-treated plots (9.29 
pods/plant), followed by fluxametamide (6.89 pods/plant), 
spinosad (5.67 pods/plant), broflaniide (5.38 pods/plant) and 
thiamethoxam (5.09 pods/plant). Among biorationals, HMO 
recorded the highest number of pods (4.27 pods/plant), 
followed by L. lecanii (3.51 pods/plant), insecticidal soap 
(3.31 pods/plant). Azadirachtin remains the treatment with 
the lowest yield (2.89 pods/plant) (Fig 3).  

 
Table 1: Thrips population after first spray (summer 2023) 

 

No. of thrips per plant (No.s/plant) 

Sr. No. Treatment 
Days after treatment (DAT) 

Average thrips population 
Pre-count 3 DAT 5 DAT 7 DAT 9 DAT 11 DAT 13 DAT 15 DAT 

1 Emamectin benzoate 23.50 11.17f 10.43i 9.50i 8.97i 8.33i 11.58h 15.92h 10.84i 

2 Spinosad 21.17 16.00de 15.37gh 14.08gh 13.00 gh 12.00 gh 16.33fg 20.33fg 15.30 gh 

3 Thiamethoxam 23.58 17.08d 19.42ef 18.72ef 18.08ef 17.00ef 20.33de 24.67de 19.33ef 

4 Fluxametamide 24.08 13.67ef 12.92hi 11.92hi 11.17hi 10.67hi 15.00 gh 19.25gh 13.51hi 

5 Broflanilide 21.75 17.25d 17.25fg 16.41fg 15.50fg 14.41fg 18.83ef 23.16ef 17.55fg 

6 Azadirachtin 22.17 21.50b 26.75b 26.33b 25.33b 24.50b 28.00b 32.42b 26.40b 

7 L. Lecanii 22.42 18.17cd 23.65cd 22.83cd 21.58cd 20.92cd 24.58bc 29.17bc 22.99cd 

8 Insecticidal soap 24.67 18.50bcd 25.08bc 23.88bc 22.92bc 22.33bc 26.17bc 30.67b 24.22bc 

9 HMO 24.75 20.67bc 21.10de 20.33de 19.00de 18.50de 22.83cd 27.00cd 21.35de 

10 Control (water spray) 22.33 33.00a 32.33a 34.33a 34.33a 38.00a 40.00a 45.00a 36.71a 

Values are means of three replicates. Values with the same letters are not significantly different at p<0.05. 
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 Table 2: Thrips population after the second spray (summer 2023) 
 

No. of thrips per plant (Nos./plant) 

Sr. No. 
 

Treatment 

Days after treatment (DAT) 
Average thrips population 

Pre-count 3 DAT 5 DAT 7 DAT 9 DAT 11 DAT 13 DAT 15 DAT 

1 Emamectin benzoate 15.92h 9.25f 9.92h 8.75i 8.08i 7.75f 9.83g 10.33g 9.13i 

2 Spinosad 20.33fg 12.00def 14.08fg 13.08gh 12.17gh 11.00ef 14.83ef 15.75ef 13.28gh 

3 Thiamethoxam 24.67de 13.25cde 18.58de 17.83ef 17.08ef 16.17cd 18.17de 19.00de 17.15ef 

4 Fluxametamide 19.25gh 10.50ef 11.92gh 10.58hi 10.08hi 9.67f 12.08fg 13.00fg 11.12hi 

5 Broflanilide 23.16ef 13.08cde 16.33ef 15.58fg 14.41fg 13.41de 15.5ef 17.08e 15.06fg 

6 Azadirachtin 32.42b 17.17b 26.08b 25.50b 24.42b 23.50b 25.50b 26.33b 24.07b 

7 L. Lecanii 29.17bc 13.75cd 23.00c 21.42cd 20.67cd 19.83bc 22.00bc 23.00bc 20.53cd 

8 Insecticidal soap 30.67b 15.42bc 24.17bc 23.25bc 22.00bc 21.58b 23.58b 24.58b 22.08bc 

9 HMO 27.00cd 15.75bc 20.08d 19.50de 18.25de 17.33c 19.50cd 20.50cd 18.70de 

10 Control (water spray) 45.00a 43.33a 44.33a 46.33a 46.66a 44.66a 47.00a 49.33a 45.95a 

Values are means of three replicates. Values with the same letters are not significantly different at p<0.05 

 

During the second season (rabi), also, emamectin benzoate 

5% SG was the most effective insecticide, recording the 

lowest thrips populations of 8.94 and 6.33 thrips/plant in the 

first and second sprays (Tables 3 and 4). This was followed 

by fluxametamide 10 % EC (10.28 and 8.33 thrips/plant), 

HMO (12.89 and 10.96 thrips/plant) and L. lecanii (17.75 

and 15.13 thrips/plant). The intensity of damage on leaves 

and flowers was consistent with the thrips population in the 

plant. Pooled mean of damage intensity on leaves and 

flowers revealed that emamectin benzoate as the treatment 

with the lowest thrips damage (2.21 and 3.57), followed by 

fluxametamide (2.86 and 3.87), HMO (3.69 and 4.79) and L. 

lecanii (3.90 and 4.97) (Fig 4). The yield obtained was also 

consistent with the results of the previous experiment. 

Emamectin benzoate exhibited superior yield performance 

(3.3 kg per 5 plants), followed by fluxametamide (2.85 kg 

per 5 plants), HMO (2.1 kg per 5 plants), and L. lecanii 

(1.65 kg per 5 plants) (Table 5). 

 
Table 3: Thrips population after first spray (rabi 2023-24)  

 

No. of thrips per plant (Nos./plant) 

Sr. No. 
 

Treatment 

Days after treatment (DAT) 
Average thrips population 

Pre-count 3 DAT 5 DAT 7 DAT 9 DAT 11 DAT 13 DAT 15 DAT 

1 Emamectin Benzoate 24.12a 10.81e 9.69e 9.00d 8.56d 6.87e 8.50e 9.19d 8.94e 

2 Fluxametamide 24.75a 12.87d 11.06d 9.81d 8.87d 8.69d 10.12d 10.56d 10.28d 

3 HMO 24.31a 15.44c 13.12c 12.87c 11.94c 11.06c 12.62c 13.19c 12.89c 

4 L. lecanii 24.44a 20.75b 19.19b 17.81b 16.69b 15.75b 16.75b 17.37b 17.75b 

5 Control (water spray) 24.00a 24.62a 25.62a 26.06a 26.25a 25.87a 26.75a 27.31a 26.06a 

Values are means of three replicates. Values with the same letters are not significantly different at p<0.05 

 
Table 4: Thrips population after second spray (rabi 2023-24)  

 

No. of thrips per plant (Nos./plant) 

Sr. No Treatment 
Days after treatment (DAT) 

Average thrips population 
Pre-count 3 DAT 5 DAT 7 DAT 9 DAT 11 DAT 13 DAT 15 DAT 

1 Emamectin Benzoate 9.19d 8.44e 7.44e 6.62e 5.25e 3.94e 5.56e 7.06e 6.33e 

2 Fluxametamide 10.56d 10.19d 9.25d 8.94d 8.12d 6.87d 8.44d 10.00d 8.83d 

3 HMO 13.19c 12.37c 11.25c 11.00c 10.06c 9.44c 10.44c 12.19c 10.96c 

4 L. lecanii 17.37b 17.62b 15.94b 15.06b 14.37b 13.19b 14.37b 15.37b 15.13b 

5 Control (water spray) 27.31a 27.87a 27.62a 28.37a 29.06a 29.56a 30.00a 29.81a 28.90a 

Values are means of three replicates. Values with the same letters are not significantly different at p<0.05 

 
Table 5: Yield obtained from different treatments 

 

Yield (Kg/5 plants) 

Sr. No. 
 

Treatment 

Harvest intervals 
Cumulative yield 

1st harvest 2nd harvest 3rd harvest 4th harvest 

1 Emamectin Benzoate 2.9a 3.75a 3.75a 2.75a 3.3a 

2 Fluxametamide 2.3b 3.15ab 3.45a 2.55a 2.85b 

3 HMO 1.85b 2.5bc 2.6b 1.4b 2.1c 

4 L. lecanii 2.15b 2.0c 1.45c 0.95bc 1.65d 

5 Control (water spray) 0.6c 0.6d 0.55d 0.45c 0.55e 

Values are means of three replicates. Values with the same letters are not significantly different at p<0.05. 

 

Discussion 

The significant reduction in thrips population under 

emamectin benzoate treatment may be attributed to its 

neurotoxic mode of action. Similar findings have been 

reported in earlier studies, in which emamectin benzoate 

caused a significant reduction in thrips populations (Sahu et 

al., 2015) [23]. Choudhary et al. (2022) [5] revealed that 

emamectin benzoate significantly suppressed thrips 

populations at 24 h after application. Higher efficacy of 

emamectin benzoate (0.59/leaf) and (0.55thrips/leaf) was 

recorded in chilli against Scirtothrips dorsalis, which was 

superior to the standard check dimethoate 30 EC @ 2 ml l-1 
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(Ravikumar et al., 2016) [19]. Among other chemical 

insecticides, fluxametamide, spinosad, broflanilide, and 

thiamethoxam also showed significant effectiveness in 

managing thrips populations. The effectiveness of spinosad 

observed in the present study is in agreement with previous 

studies by Misra (2012) [13], who reported that spinosad 

45SC recorded the lowest 0.78-0.88 thrips at both 3 DAS 

(Days After Spray) and 7 DAS in tomato, which highlights 

its translaminar movement and rapid action leading to a 

significant reduction in thrips population. Spinosad was 

found to be the most effective treatment against S. dorsalis 

in winter strawberries (Renkema et al., 2020) [21]. Similarly, 

new insecticide molecules have been reported to 

substantially suppress thrips populations due to their novel 

mode of action and minimal risk of resistance (Asahi et al., 

2018; Nakao et al., 2016) [2, 16]. However, their rational 

application and resistance management guidelines are 

recommended to prevent resistance development in insects 

such as Plutella xylostella (Roy et al., 2023) [22]. 

Thiamethoxam, a second-generation neonicotinoid, also 

suppressed thrips populations considerably compared with 

biorational insecticides. A seed treatment with 

thiamethoxam 30 FS + spray with imidacloprid 17.8 SL, 

seed treatment with imidacloprid 17.8 SL + spray with 

thiamethoxam 30 FS and seed treatment with thiamethoxam 

70 WS + spray with imidacloprid 17.8 SL effectively 

reduced the thrips population, Megalurothrips sjostedti 

infesting cowpea whereas, azadirachtin did not show a 

distinct effect on thrips (Kaushik et al., 2015) [9]. Hassan et 

al. (2024) [7] observed a higher initial percentage decrease in 

thrips population, T. tabaci, in thiamethoxam-treated plots 

with a diminution percentage (D%) of 93.3  ±  1.7 infesting 

onion.  

In contrast, biorational treatments such as HMO, L. lecanii, 

insecticidal soap and azadirachtin were comparatively less 

effective than chemical insecticides. HMO is an inexpensive 

and environmentally friendly pest management alternative 

that effectively reduces thrips populations. Studies revealed 

that HMO reduced the insect population (64%) and found it 

effective against bean thrips, Megalurothrips distalis 

infesting mung bean (Singh et al., 2020) [25]. Lecanicillium 

lecanii is a potential microbial biocontrol agent that reduces 

thrips populations and can serve as an alternative to the 

continuous, non-judicious application of synthetic 

insecticides. Subramaniam et al. (2021) [28] demonstrated 

that L. lecanii at 1500 g (1 × 10^7 conidia/ml), mixed in 400 

litres of water, was effective against the tea thrips 

(Scirtothrips bispinosus), and that the powder formulation 

was safer for natural enemies in the tea ecosystem. 

Insecticidal soaps and azadirachtin are also promising, eco-

friendly pest management alternatives that are effective 

against thrips. Azadirachtin was found to be the least 

effective among all treatments. Previous studies also 

indicated that azadiractin reduced thrips incidence by 

71.10%. In contrast, studies reported that neem seed powder 

extract (NSPE) (4%) and neem soap (NS) (1%) significantly 

reduced the population of Thrips tabaci in onion (Moorthy 

et al., 2013) [14]. Aristizábal et al. (2017) [1] also 

demonstrated that biorational insecticides, such as HMO and 

azadirachtin, performed inferior to the standard check, 

spinosad. 

The lowest leaf and flower damage intensity observed in 

emamectin benzoate compared to birational insecticides. 

These findings were consistent with those of Ataide et al. 

(2025) [3], who reported that chemical pesticides caused the 

highest mortality and the lowest leaf-feeding damage 

against T. parvispinus in bioassays compared with 

biorational treatments. Similarly, another study revealed a 

strong correlation between damage score and thrips 

population of M. sjostedti in cowpea (Zinettaabu et al., 

2023) [31]. 

The lowest number of damaged flowers was observed in 

emamectin benzoate-treated plots. Similar findings were 

reported earlier by Muthukrishnan et al. (2012) [15], who also 

reported that emamectin benzoate 5 SG was significantly 

effective at 11.0 and 22.0 g a.i./ha against Rhipiphorothrips 

cruentatus in grapes when sprayed twice at 15-day intervals. 

The highest number of pods was recorded from emamectin-

treated plots. This was consistent with the study by 

Likhitkar et al. (2024) [11], which indicated that emamectin 

benzoate 5% SG (17.52%) and spinosad 45% SC (19.79%) 

were the best treatments, with the lowest pod infestation, 

against Maruca vitrata infesting cowpea. Similar findings 

have been reported by Chandrika et al., (2024) [4]. 

Emamectin benzoate and fluxametamide had the longest 

pods with highest number of seeds. Pod length and the 

number of seeds per pod decreased with increasing thrips 

infestation. This was in agreement with previous reports. 

Omo-Ikerodah et al. (2009) [18] reported that significant pod 

damage and yield reduction were observed in cowpea due to 

thrips infestation.  

 

Conclusion 

The results from both experiments across two seasons 

indicated that emamectin benzoate was the most effective 

treatment for reducing thrips populations. The superior 

performance of emamectin benzoate may be attributed to its 

neurotoxicity, which leads to rapid cessation of feeding. 

This was followed by fluxametamide, spinosad, 

thiamethoxam, and broflanilide, which provided substantial 

control of thrips. The reduction in thrips population is 

directly linked to fewer damaged flowers, lower damage 

intensity on leaves and flowers, and higher yield. Overall, 

the results clearly indicate that chemical insecticides, 

especially emamectin benzoate and fluxametamide, provide 

significant control of T. parvispinus. Biorational insecticides 

offered moderate suppression and are suitable for integrated 

pest management strategies. These findings can aid in the 

integrated use of chemical and biorational insecticides for 

effective management of thrips in cowpea. 
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