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Introduction

Pulses offer highly nutritious food and play a 
unique role in sustainable crop production by 

maintaining soil health and productivity Sujatha and 
Bharpoda (2017). Mungbean (Vigna radiata  (L.) R. 
Wilczek) generally referred to as green gram, is an 
essential and widely recognized summer pulse crop 
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of several Asian countries including Pakistan. It is 
broadly distributed all around the world along with 
tropical and subtropical regions wherein south and 
southeast Asia become the principle grown region 
(Chadha, 2010). As compared with other summer 
crops, mungbean is a short-term crop which needs less 
water (Nadeem et al., 2016). Mungbean is resistant 
to drought and can tolerate unfavorable ecological 
conditions therefore it is possible to expand its 
production in rain fed areas (Afzal et al., 2000; Anjum 
et al., 2006). In 2019, the total area of mungbean 
cultivation in Pakistan was 186.7 thousand hectares, 
producing 132.7 thousand tons. This represented 
a 12.6 percent increase in production compared 
to 2018, when 117.8 thousand tons were produced 
from 163.2 thousand hectares (Anonymous, 2019-
20). The reason for increase in production may be 
attributed to increase in cultivated area. Mungbean 
crop has a good yield potential in Pakistan however, 
as compared to other advance countries the average 
yield is low in the country. Insect pests pose a major 
risk for the production of this crop and increase the 
input cost. Among these, sucking insect pests are of 
the major importance inflicting heavy losses in crop 
yield, therefore, right and effective pest management 
strategies ought to be adopted to limit their losses 
(Panchabhavi and Kadam, 1990; Venugopal Rao et al., 
1990; Bashir et al., 1991; Khattak et al., 2004). Thrips 
had become one of the most important sucking insect 
pests of mungbeans. Flower thrips (Megalurothrips 
distalis Karny) is a serious, widespread and regular 
pest of mungbean causing up to 65% yield losses. It 
generally harms tender buds and mungbean flowers 
(Chhabra and Kooner, 1985; Lal, 1985; Hossain 
et al., 2004, 2018). It is a very prolific species with 
numerous overlapping generations (Shelton et al., 
2006). Inside the flowers of the plants, a large number 
of thrips may be seen. Both the nymphs and adults 
of thrips cause tissue damage by sucking the cell sap 
(Babar et al., 2016). The farmers normally manage 
thrips by applying chemical insecticides due to ease of 
application. However, with the passage of time most 
of the insecticides have become ineffective against 
thrips due to resistance, resurgence, replacement 
and ecological imbalance (Helweg et al., 2003; 
Zacharia, 2011) which ultimately increased the cost 
of production and destroyed beneficial fauna and 
caused environmental pollution (Adilakshmi et al., 
2008). Traditional pesticides proved ineffective in 
managing insect pests, leading to notable crop yield 
reductions. Conversely, certain bio-rational programs 

and bio-pesticides have demonstrated greater 
efficacy than synthetic insecticides in addressing 
pest issues (Siegwart et al., 2015). Insect pathogens 
are environmentally secure, safe to human and other 
non-target species and are also considered natural 
mortality agents therefore can be used with other 
control tactics. Entomopathogenic fungi (EPF) 
have a potential to control a variety of insect pests 
(Reddy et al., 2014; Lopes et al., 2015; Wakil and 
Schmitt, 2015; Bayu and Prayogo, 2018). Microbial 
pesticides can play a prominent part in long-term 
crop production by providing an effective pest 
management programs and are safe for environment 
and other non-target species than chemical control 
(Khetan, 2000). In this scenario, it is important to 
identify some environmentally acceptable insect 
pest management strategies to grow health crop 
and increase mungbean yield per hectare. The said 
goal can be accomplished by eco-friendly insect pest 
control practices with some other newly developed 
cultivation practices. The use of resistant varieties is a 
vital practice in IPM (Dilawari and Dhaliwal, 1993). 
Though, sole reliance on resistant varieties cannot 
be enough due to difference of climatic conditions. 
It has to be incorporated with chemical control due 
to the fact it is more effective than other control 
methods and it hold the pest infestation below the 
ETL which is 4-6 thrips per flower. Chemicals may 
be used in conjunction with other control techniques. 
Many of the botanicals and entomopathogenic fungi 
have been investigated and have shown potential 
to substitute synthetic chemical insecticides. Since 
they are environmental friendly, the emphasis will be 
on the promoting of the use of such steps to tackle 
certain insecticides related concerns (Sohail et al., 
2015). Current research was aimed at investigating 
a bio-rational Integrated Pest Management (IPM) 
approach for monitoring and controlling thrips on 
mungbean, thereby safeguarding the crop against 
significant yield losses. This study sought to assess 
the effectiveness of diverse control methods, 
including host plant resistance, botanical, microbial, 
mechanical, and safer chemical controls, both 
individually and in various combinations under field 
conditions, to effectively manage thrips on mungbean.

Materials and Methods

Experimental site (31°3 N, 71°02 E)
To develop an integrated control model for the 
management of thrips in mungbean crop, studies 
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were conducted at the Arid Zone Research Institute 
(AZRI), Bhakkar, and two farmer fields of District 
Bhakkar, Pakistan during 2020.

Integrated Pest Management (IPM) study for the 
control thrips on mungbean was conducted at three 
locations, i.e., AZRI, Bhakkar, as well as at the 
Farmer fields of Chak No. 36/TDA and Kotla Jam 
of District Bhakkar, Pakistan during 2020. Bhakkar’s 
climate is dry, mostly composed of deserts. The rains 
fall is approximately 213 mm annually. 

Experimental design
Diverse manipulate measures like, resistance 
cultivar 13TM-04, microbial control agents, like, 
entomopathogenic fungi Beauveria bassiana @ 7.5%, 
mechanical control, such as, use of blue color sticky 
trap @ 1 trap/treatment, were included in these 
studies along with imidacloprid 70 WP @ 5 gm/
kg of seed treatment, NSKE @ 5% and the use of 
insecticide, like, spray of acephate @ 330 gm/acre, 
chlorfenapyr @ 100 ml/acre alone, and in feasible 
combinations were applied at 3 localions for thrips 
control. The crop was sown on 25, 27 as well as on 
29 May, 2020 at the farmer field of chak No. 36/
TDA, AZRI, Bhakkar and farmer field of Kotla 
Jam, respectively with Randomized Complete Block 
Design. All agronomic practices were implemented as 
needed. At each locality, the plot size 5m × 2.4m for 
each treatment was maintained replicated thrice. 

Land preparation and manuring
Sandy loam soil is present in the area which is lacking 
in organic matter, nitrogen and phosphorus. The 
soil contains an adequate to marginal amount of 
potassium. Bhakkar has arid to semi-arid climate. In 
summer weather is hot and dry while during monsoon 
season it has moderate spells of rain. For good seed 
bed preparation, the soil of experimental plots were 
ploughed twice with desi plough and leveled with the 
help of heavy wooden plank. Pre-irrigation was carried 
out before one week of sowing to kill weeds. Being a 
leguminous crop, mungbean needs a small amount of 
nitrogenous fertilizer at early growth period. N-P-K 
22:57:30 kg/ha was applied as a recommended dose 
for the mungbean crop (Hossain et al., 2021).
 
Seed rate and method of sowing
Recommended seed rate i.e., 30 kg/hectare was used 
and before sowing seed was treated with fungicide 
Dithane M-45 @ 2.0 gm per kg of seed. Bacterial 

culture i.e., Rhizobium leguminosarum was also applied 
because it has the ability to fix free nitrogen from the 
air. With the help manually operated hand driven 
drill sowing was done keeping row to row (RxR) 30 
cm distance with the help of marker and plant to 
plant (PxP) 10 cm distance. After sowing the seeds 
were covered with a thin layer of soil. Mungbeans 
typically require 2-3 irrigation cycles, depending on 
the prevailing climatic conditions. The first irrigation 
is typically performed 3-4 weeks after germination. 
The second irrigation is applied during the flowering 
stage, while the third irrigation is applied during the 
pod formation stage.

Application of weedicides 
Before sowing Pendimethalin 33EC @ 2.5 L/ha as 
pre-emergence treatment was applied. When weeds 
appeared in the experimental trials than manual 
cleaning of weeds and proper weedicides were 
applied as and when required. Weedicide Haloxyfop-
R-Methyl 10.8EC @ 875 ml/ha was applied for 
narrow leaves weeds and Lactofen 24% @740 ml/
ha was applied for broad leaves weeds. Each trial and 
treatment was properly labeled. Labeling of trials and 
treatments was helpful at the time of thrips data and 
yield data collection.

Materials and Methods
 
After 90 days of mungbean sowing, the crop was 
harvested and sun dried before being threshed. After 
the harvesting and threshing of mungbean crop seed 
grains were properly sun-dried from each plot and 
from each replication their weights were calculated. 
Grain weight per plot were determined and converted 
to yield/hectare. The imidacloprid seed treatment 
and blue sticky trap effect on thrips population was 
observed 38 DAS, at seven days intervals up to 45 days 
after spray and counted as pre-treatment counts or 24 
hours before the first spray application. The efficiency 
was observed by recording the thrips data before one 
day application (pre-treatment population) and after 
3, 7 and 14 days after each treatment application. 
After rebuilt of the thrips population second spray 
application was carried out and again observations 
were recorded with the same pattern as explained 
earlier. Yield of each plot was then converted in to 
yield/hectare. For the control of thrips following 
treatments were applied at all three experimental 
locations.
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T1 Imidacloprid 70 WS seed treatment @ 5gm/Kg of seed + Blue sticky trap
T2 Entomopathogenic fungi Beauveria bassiana @ 7.5%.
T3 Neem’ seed kernel-extract @ 5%
T4 Acephate @ 330 gm/acre
T5 Chlorfenapyr @ 100 ml/acre
T6 Imidacloprid 70WS seed treatment @ 5gm/Kg of seed + Blue sticky trap + Entomopathogenic fungi Beauveria bassiana @ 7.5% 
T7 Imidacloprid seed treatment + Blue sticky trap +‘Neem’ seed kernel extract
T8 Imidacloprid seed treatment + Blue sticky trap + Acephate @ 330gm/acre
T9 Imidacloprid seed treatment + Blue sticky trap + Chlorfenapyr @ 100 ml/acre
T10 Entomopathogenic fungi Beauveriabassiana @ 7.5% + ‘Neem’ seed kernel-extract
T11 Control

Table 1: Thrips population per flower difference at 24 h pre-treatment and 3, 7, and 14 days after spray (DAS) using 
different treatments at different locations during first spray.
Treatments Pre treatment 3 DAS 7 DAS 14 DAS

Loc 1 Loc 2 Loc 3 Loc 1 Loc 2 Loc 3 Loc 1 Loc 2 Loc 3 Loc 1 Loc 2 Loc 3
T1 3.00 b 3.31 b 3.51 b 3.42 b 3.62 b 3.82 b 3.71 b 4.00 b 4.13 b 4.09 b 4.40 b 4.64 b
T2 4.00 a 4.20 a 4.47 a 2.15 c 2.29 c 2.56 c 1.49 c 1.61 c 1.84 c 1.98 f 2.14 e 2.35 e
T3 4.02 a 4.20 a 4.47 a 1.73 d 1.90 d 2.11 d 1.31 cd 1.42 cde 1.62 cd 3.38 c 3.60 c 3.91 c
T4 4.00 a 4.20 a 4.40 a 0.73 fg 0.82 fg 1.04 fg 1.40 c 1.52 cd 1.69 cd 2.71 de 2.90 d 3.15 d
T5 4.02 a 4.20 a 4.47 a 0.58 fgh 0.69 fg 0.84 fg 1.04 de 1.15 ef 1.40 de 1.77 fg 1.93 ef 2.02 ef
T6 3.13 b 3.29 b 3.55 b 1.82 d 1.98 d 2.24 d 1.22 cde 1.40 cde 1.49 cd 1.73 fg 1.89 ef 2.09 ef
T7 3.09 b 3.33 b 3.51 b 1.40 e 1.51 e 1.75 e 1.00 e 1.15 ef 1.40 de 3.09 cd 3.31 c 3.65 c
T8 3.04 b 3.24 b 3.56 b 0.44 gh 0.60 gh 0.80 g 1.09 de 1.25 de 1.45 de 2.42 e 2.53 d 2.80 d
T9 3.09 b 3.31 b 3.51 b 0.29 h 0.33 h 0.49 h 0.69 f 0.87 fg 1.11 ef 1.49 g 1.62 f 1.82 f
T10 4.02 a 4.22 a 4.47 a 0.89 f 0.98 f 1.15 f 0.53 f 0.64 g 0.82 f 1.49 g 1.69 f 1.89 f
T11 4.07 a 4.29 a 4.51 a 4.13 a 4.32 a 4.49 a 4.38 a 4.64 a 4.82 a 4.82 a 5.08 a 5.25 a
LSD0.05 0.41 0.52 0.56 0.33 0.3 0.31 0.3 0.35 0.36 0.4 0.39 0.38

Means with the similar letter(s) in each column and rows for interaction, in column for locations and in rows for treatments are not statistically 
different from each other at P=0.05 by LSD Test, DAS = Days After Sowing, Location 1 = Farmer Field, 36/TDA, Bhakkar, Location 2 = 
Arid Zone Research Institute, Bhakkar, Location 3 = Farmer Field,Kotla Jam, Bhakkar.

Observations
The data was obtained 1 day before and 3, 7 and 14 days 
after the spray (DAS) application. At reproductive stage 
thrips numbers were recorded. From each treatment 
five plants were selected randomly and three flowers 
of each those plants were observed for the collection 
of thrips data. To collect data, the collected flowers 
were carefully opened on white paperboard, and the 
number of thrips was counted using a magnifying 
lens. The second spray application was conducted after 
resurgence in the thrips population, and observations 
were recorded following the same procedure as 
described earlier. The average population of thrips of 
each genotype was determined on per flower basis. 
The blue sticky traps were installed before flowering 
stage i.e., 31 days after sowing (DAS). Yield data was 
also recorded from each locality.

Statistical analysis
To determine treatments significance, the data was 
analyzed for analysis of variance (ANOVA) by using 
Statistix 8.1 version. By LSD test were determined 
for mean values of thrips population at 5% probability 
level (Gomez et al., 1984).

Results and Discussion

Results presented in Table 1 showed mean population 
reduction of Megalurothrips distalis at 24 hours pre-
treatment and 3, 7 and 14 days after spray which 
revealed that at all three locations before treatments 
applications no substantial differences in thrips 
population was observed during first application 
except where imidacloprid seed treatment and blue 
sticky traps were applied. Results showed that 3 days 
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Table 2: Thrips population per flower difference at 24 h pre-treatment and 3, 7, and 14 days after spray (DAS) using 
different treatments at different locations during second spray.
Treat-
ments

Pre treatment 3 DAS 7 DAS 14 DAS
Loc 1 Loc 2 Loc 3 Loc 1 Loc 2 Loc 3 Loc 1 Loc 2 Loc 3 Loc 1 Loc 2 Loc 3

T1 4.60 cde 4.86 cde 5.20 bc 4.27 b 4.44 b 4.73 b 4.18 b 4.39 b 4.60 b 4.09 b 4.33 b 4.49 b
T2 5.02 abc 5.31 abc 5.54 abc 2.47 c 2.59 c 2.87 c 1.53 c 1.62 c 1.84 c 1.82 f 1.94 e 2.09 f
T3 5.13 ab 5.38 ab 5.67 ab 2.02 d 2.14 d 2.33 d 1.35 c 1.45 cd 1.71 cd 3.07 c 3.24 c 3.58 c
T4 4.76 bcde 5.03 bcd 5.22 bc 0.80 fg 0.87 fg 1.11 ef 1.42 c 1.53 c 1.80 cd 2.53 d 2.71 d 2.93 de
T5 4.55 de 4.86 bcde 5.02 cd 0.58 gh 0.71 gh 1.00 ef 0.98 d 1.09 e 1.49 cde 1.67 f 1.83 e 2.04 fg
T6 4.49 ef 4.78 de 4.96 cd 2.07 d 2.24 d 2.49 cd 1.25 cd 1.33 cde 1.49 cde 1.58 fg 1.69 ef 1.89 fg
T7 4.55 de 4.86 cde 5.02 cd 1.58 e 1.73 e 2.07 d 1.00 d 1.13 e 1.44 de 2.89 c 3.04 c 3.29 cd
T8 4.49 ef 4.73 de 4.96 cd 0.40 hi 0.47 hi 0.80 ef 1.04 d 1.18 de 1.49 cde 2.25 e 2.42 d 2.58 e
T9 4.11 f 4.36 e 4.56 d 0.20 i 0.27 i 0.69 f 0.62 e 0.70 f 1.13 ef 1.26 h 1.40 f 1.69 fg
T10 4.93 abcd 5.24 abcd 5.49 abc 0.93 f 1.07 f 1.20 e 0.47 e 0.58 f 0.87 f 1.31 gh 1.49 f 1.64 g
T11 5.36 a 5.57 a 5.91 a 4.95 a 5.11 a 5.29 a 4.76 a 4.94 a 5.15 a 4.67 a 4.85 a 4.98 a
LSD0.05 0.44 0.52 0.62 0.3 0.31 0.44 0.3 0.3 0.38 0.28 0.33 0.4

Means with the similar letter(s) in each column and rows for interaction, in column for locations and in rows for treatments are not statistically 
different from each other at P=0.05 by LSD Test, DAS = Days After Sowing, Location 1 = Farmer Field, 36/TDA, Bhakkar, Location 2 = 
Arid Zone Research Institute, Bhakkar, Location 3 = Farmer Field,Kotla Jam, Bhakkar.

after spray, density of M. distalis was considerably 
higher in control plots in comparison to all other 
tested treatments which were significantly different 
from each other’s. The lowest thrips population was 
observed in the T9 followed by T8, and T10 treated 
plots. The results (Table 1) exhibited that 7 days 
after spray, thrips population trend was close to those 
observed at 3 days after spray in the treated and 
control plots but the thrips population was much 
lower as compared to 3 days after spray. These results 
also depicted that thrips density in the T9 differed 
not only significantly from the untreated (control) 
treatment but also with the rest of all other tested 
treatments, except T10 treatment. Results showed 
that 14 days after spray thrips population increased 
in all plots. After the second round of treatments 
application, the population pattern of thrips between 
experimental plots was the same as after first spraying 
(Table 2).

The results (Table 3) reflect a mean comparison of 
results relating to the effect of treatments on the density 
and the percent decline of thrips at various post-
treatment periods. Results (Table 4) demonstrated 
that the lowest thrips population was found in T9, 
followed by T8, T10 and T5, respectively with 1.71, 
2.11, 2.19 and 2.25 thrips per flower population, 
respectively. Seed treatment with imidacloprid and 
installation of blue sticky traps alone were found to 
be minimally effective, resulting in 3.94 thrips per 

flower population. This was followed by treatments 
T3 and T2, which resulted in 3.01 and 2.83 thrips 
per flower population, respectively, compared to 4.73 
thrips per flower in the control (untreated) group. All 
the other treatments showed intermediate response in 
controlling thrips on mungbean ranging from 2.58 to 
2.33 per flower population. It was observed from these 
findings that T9, when imidacloprid seed-treatment 
+ blue sticky traps and spray of chlorfenapyr, were 
applied collectively, was found to be the most efficient 
and it resulted in lowest thrips per flower population 
at all the experimental localities and was statistically at 
par with each other. Variations have been observed to 
exist, between other treatments, in various locations. 
The impact of imidacloprid seed treatment+blue 
sticky traps was lowest at all the experimental sites. 
The imidacloprid seed-treatment + blue sticky 
trap and application of acephate (T8), exhibited a 
noteworthy impact on the thrips densities after T9. 
On all observation dates, after each application of 
blue sticky traps, the thrips population remained close 
to ETL, but exerted a considerable effect against the 
control. Results (Table 5) exhibited that maximum 
yield 1970.1 kg/ha of mungbean, was recorded in T9, 
followed by that in T5, T8, T4 and that in T10, with 
1941.6, 1840.7, 1800 and 1627.3 kg/ha, respectively 
and were statistically different from each other. The 
installation of imidacloprid seed treatment+blue 
sticky traps exhibited 1001.6 kg/ha yields and was 
considerably different from control however, did not 
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Table 3: Thrips (Megalurothrips distalis L.) per flower density along with the percent reduction on mungbean, Vigna 
radiate L. as affected by diverse treatments, at different intervals after sowing.
Treatments 38 DAS 45 DAS 49 DAS 53 DAS

Popula-
tion

% reduc-
tion

Popula-
tion

% reduc-
tion

Population % reduc-
tion

Popula-
tion

% reduc-
tion

T1= Imida seed 
treatment+ Sticky trap

2.21 c 0.40 3.27 b 0.24 3.62 b 0.16 3.95 b 0.14

T2=B. bassiana 7.5% 3.58 ab 0.04 4.22 a 0.02 2.33 c 0.46 1.65 c 0.64
T3= NSE 5% 3.55 ab 0.05 4.23 a 0.01 1.92 d 0.56 1.45 cde 0.69
T4=Acephate 3.48 b 0.07 4.20 a 0.02 0.87 fg 0.80 1.53 cd 0.67
T5=Chlorfenapyr 3.61 ab 0.03 4.23 a 0.01 0.70 gh 0.84 1.20 f 0.74
T6=T1+T2 2.27 c 0.39 3.33 b 0.22 2.01 d 0.53 1.37 def 0.70
T7=T1+T3 2.21 c 0.41 3.31 b 0.23 1.55 e 0.64 1.19 f 0.74
T8=T1+T4 2.28 c 0.39 3.28 b 0.24 0.61 h 0.86 1.26 ef 0.73
T9=T1+T5 2.24 c 0.40 3.30 b 0.23 0.37 i 0.91 0.89 g 0.81
T10=T2+T3 3.67 ab 0.01 4.24 a 0.01 1.01 f 0.77 0.67 g 0.86
T11=Control 3.72 a 0.00 4.29 a 0.00 4.31 a 0.00 4.62 a 0.00
LSD 0.23 0.24 0.17 0.22

60 DAS 67 DAS 71 DAS 75 DAS 82 DAS
Population % 

reduction
Popula-
tion

% 
reduction

Popula-
tion

% 
reduction

Popula-
tion

% 
reduction

Popula-
tion

% 
reduction

4.38 b 0.14 4.89 d 0.13 4.48 b 0.13 4.39 b 0.11 4.30 b 0.11
2.16 g 0.58 5.30 abc 0.06 2.64 c 0.48 1.67 c 0.66 1.95 g 0.60
3.63 c 0.29 5.40 ab 0.04 2.17 d 0.58 1.51 d 0.70 3.30 c 0.32
2.92 e 0.42 5.01 cd 0.11 0.93 fg 0.82 1.59 cd 0.68 2.72 e 0.44
1.91 h 0.62 4.82 d 0.14 0.77 g 0.85 1.18 f 0.76 1.85 gh 0.62
1.90 h 0.63 4.74 d 0.15 2.27 d 0.56 1.36 e 0.73 1.72 h 0.64
3.35 d 0.34 4.81 d 0.14 1.79 e 0.65 1.19 f 0.76 3.07 d 0.36
2.59 f 0.49 4.72 d 0.16 0.56 h 0.89 1.24 ef 0.75 2.41 f 0.50
1.65 i 0.68 4.34 e 0.23 0.39 i 0.93 0.82 g 0.84 1.45 i 0.70
1.69 hi 0.67 5.22 bc 0.07 1.06 f 0.79 0.64 h 0.87 1.48 i 0.69
5.09 a 0.00 5.61 a 0.00 5.12 a 0.00 4.95 a 0.00 4.83 a 0.00
0.24 0.33 0.17 0.15 0.15

Means with the similar letter(s) in each column are not statistically different from each other at P=0.05 by LSD test, DAS= Days after sowing

Table 4: Means comparison of the thrips (Megalurothrips distalis L.) population per flower on mungbean in different 
treatments and localities.
Treatments Locality x  treatment ** Localities mean **

Location 1 Location 2 Location 3 Thrips population/ flower % reduction
T1= Imida seed treatment+ sticky trap 3.71 f 3.95 e 4.17 d 3.94 b 0.17
T2 = B.bassiana7.5% 2.65 jk 2.81 i 3.04 h 2.83 d 0.39
T3 = Neem seed Extract 5% 2.82 i 2.98 h 3.24 g 3.01 c 0.36
T4 = Acephate 2.41lmno 2.56 kl 2.78 ij 2.58 e 0.45
T5 = Chlorfenapyr 2.07stu 2.23 pqr 2.45 lmn 2.25 fg 0.51
T6 = T1+T2 2.16 rs 2.32 nopq 2.51 klm 2.33 f 0.51
T7 = T1+T3 2.30 opqr 2.48 lm 2.72 ij 2.50 e 0.48
T8 = T1+T4 1.92 u 2.08 st 2.32 nopq 2.11 h 0.56
T9 = T1+ T5 1.54 v 1.67 v 1.94 tu 1.71 i 0.63
T10 = T2+ T3 2.00 tu 2.17 qrs 2.37 mnop 2.19 gh 0.53
T11 = Control 4.52 c 4.73 b 4.93 a 4.73 a 0.00
LSD at 5% 0.15 0.09

Means with the similar letter(s) in each column and rows for interaction, in column for locations and in rows for treatments are not statistically 
different from each other at P=0.05 by LSD Test, DAS = Days After Sowing, Location 1 = Farmer Field, 36/TDA, Bhakkar, Location 2 = 
Arid Zone Research Institute, Bhakkar, Location 3 = Farmer Field,Kotla Jam, Bhakkar
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Table 5: Means comparison of treatments effect on yield (kg/ha) of mungbean at different locations.
Treatment Interaction Means for 

localitiesLocation 1 Location 2 Location 3
T1 = Imida seed treatment+ sticky trap 1074.7 o 984.0 p 946.0 pq 1001.6 j
T2 = EPF 1411.9 gh 1304.0 jk 1264.5 kl 1326.8 g
T3 = Neem seed Extract 1322.7 j 1211.0 mn 1171.3 n 1235.0 i
T4 = Acephate 1904.2 bc 1767.7 de 1728.0 e 1800.0 d
T5 = Chlorfenapyr 2048.5 a 1908.0 bc 1868.3 c 1941.6 b
T6 = T1+T2 1458.0 g 1347.7 ij 1308.0 jk 1371.3 f
T7 = T1+T3 1377.5 hi 1271.3 kl 1231.6 lm 1293.5 h
T8 = T1+T4 1946.4 b 1807.7 d 1768.0 de 1840.7 c
T9 = T1+ T5 2068.0 a 1941.0 b 1901.3 bc 1970.1 a
T10 = T2+ T3 1725.4 e 1598.3 f 1558.3 f 1627.3 e
T11 = Control 908.0 qr 880.7 r 879.0 r 889.2 k
LSD at 5% 47.76 27.58
Means for Localities 1567.8 a 1456.5 b 1420.4 c
LSD at 5% 14.40

Means with the similar letter(s) in each column and rows for interaction, in column for locations and in rows for treatments are not statistically 
different from each other at P=0.05 by LSD Test, DAS = Days After Sowing, Location 1 = Farmer Field, 36/TDA, Bhakkar, Location 2 = 
Arid Zone Research Institute, Bhakkar, Location 3 = Farmer Field,Kotla Jam, Bhakkar

show a positive effect on mungbean yield. In 
addition, all of the other tested treatments resulted 
intermediate results in case of mungbean yield. 
Comparable tendency was noted between the 
treatments and localities interaction, with a little 
difference. However, there was somewhat different 
impact on localities. The maximum mungbean yield 
was observed at the experiments sown in the Location 
1 which was significantly different from that of 
experiments harvested in other localities. While, the 
research area of Location 3 exhibited minimum yield 
and it was significant different with other localities. 
The experimental area of location 2 showed an 
intermediate yield response. This disparity may be due 
to variation in the soil nutrients. It was found from this 
experiment that combination of imidacloprid seed 
treatment + blue sticky trap and spray of chlorfenapyr 
were observed to be very efficient followed by spray of 
chlorfenapyr and imidacloprid seed treatment + blue 
sticky trap and acephate spray. This study revealed 
that the tested seed treatment+blue sticky trap, bio-
insceticides, chemical insecticides and their possible 
combinations were highly effective against mungbean 
thrips. Chemical control, is a key component of 
IPM program to combat insect pests losses (Sarfraz 
et al., 2005; Soomro et al., 2008; Nadeem et al., 
2016) so majority of the farmers prefer this control 
method. Present results suggested that in comparison 
to all other tested approaches chlorfenapyr and 
acephate 75% in combination of imidacloprid seed 

treatment+blue sticky traps were proved to be more 
successful which gave considerable reduction of 
thrips population. There is no documented material 
to relate this research from Pakistan. However, 
many researchers worked on chemical insecticides 
alone to control thrips densities. These results are in 
conformity with Hossain et al. (2018) findings that 
for the thrips control, chlorfenapyr gave very good 
efficiency as compared to spraying of azadirachtin 
which exhibited less effectiveness in reducing thrips 
population. The combination of chlorfenapyr with 
imidacloprid seed treatment and blue sticky traps was 
found to be effective in managing the thrips population 
on mungbean. This combination, leveraging the seed 
treatment’s effectiveness and chlorfenapyr’s control, 
provided the best results. Furthermore, the blue sticky 
traps were effective in capturing a greater number of 
thrips, enhancing the overall efficacy of the treatment. 
Due to this reason they improved the insecticide’s 
activity and eliminated more thrips than other 
treatments. Likewise Din et al. (2016) observed that 
chlorfenapyr 36 SC is better than imidacloprid 200 
SL which corroborated the present research results. 
Furthermore, Babar et al. (2016) stated that acephate 
75 SP had the highest mortality percentage 24 and 72 
hours after treatment. Based on two spray applications 
of different pesticides at three different locations, the 
results showed that combination of chlorfenapyr 
and imidacloprid seed treatment + blue sticky traps 
was found more efficient followed by combination 
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of acephate and imidacloprid seed treatment + blue 
sticky trap treatment and combination of B.bassiana 
7.5% and neem seed extract which results 63, 56 
and 53% reduction over control respectively while, 
imidacloprid seed treatment+ blue sticky trap alone 
proved least effective with 17% reduction over control. 
These findings are in confirmatory with Shah et al. 
(2017) who found that acephate pesticide showed 
37.39% overall thrips reduction which is superior to 
other tested insecticides and with the control plot 
(11.50%). Similarly, Khaliq et al. (2016) found that 
acephate was the best as compared to other pesticides. 
The outcomes of Din et al. (2015) favors our findings 
that acephate 75SP was most effective. The results 
are in consistency with the Iqbal et al. (2013) and 
Pachundkar et al. (2013) who found that acephate 
had highest control of thrips density. In the present 
research Neem Seed Extract (NSE) showed more 
than 69% and 70% reductions (Table 3) in the thrips 
population up to 7 days after spray which is in the 
line of Kadri and Goud (2010) who observed that 
neem extracts in onion cause noteworthy reduction of 
thrips. Similarly, toxicity of neem against thrips were 
found by Mishra et al. (2016). Our results showed 
that all tested chemical insecticides, bio pesticides 
and their possible combinations were effective in 
controlling thrips in mungbean crop which are in 
agreement with Subramanian et al. (2010). The 
present study concluded that chemical pesticides were 
most efficient against thrips, followed by biopesticides 
which are in agreement with Mandi and Senapati 
(2009). The pathogenicity of B. bassiana against thrips 
was verified and concluded that they caused good 
mortality by different scientist ( Jacobson et al., 2001; 
Yankova and Markova, 2017). Similarly, Palthiya et 
al. (2017) reported that B. bassiana can reduce thrips 
population by 65% to 87% when used as a foliar spray. 
More recently Bayu and Prayogo (2018) also reported 
similar results. When entomopathogen B. bassiana 
7.5% was applied in combination with neem, the 53% 
protection over control were considerably superior in 
all the treatments than their individual result which 
was 39 and 36%, respectively (Table 4) indicating 
compatibility among these major biopesticides. 
Further when the neem seed extract spray in 
combination of B. bassiana entomopathogenic fungi, 
the mortality rate was quickened and ending up with 
the 86% and 87% percent mortality after seven days of 
the treatment application during first and second spray 
application (Table 3). Based on the results obtained 
it is clear that combination of different treatments 

ended with more mortality percentage which is 
greater than their separate effects which indicates the 
presence of clear synergetic activity especially in case 
of neem, and entomopathogenic fungi B. bassiana @ 
7.5% which is in line with of Otieno et al. (2016). The 
inhibition of certain susceptible isolates of B. bassiana 
by azadirachtin has also been observed (Depieri et al., 
2005; Mohan et al., 2007) which demonstrated that 
certain neem concentrations are well-matched and 
synergistic when combined with EPFs. Halder et al. 
(2017) reported that all the tested entomopathogenic 
fungi (EPF) including B.bassiana were compatible 
with neem against insect pests of vegetables. The 
present outcomes are in accord with the Subbulakshmi 
et al. (2012) who found that nimbecidine neem based 
formulation worked well with EPF including B. 
bassiana. The significant rise in neem activity and 
EPF mixtures was due to the probable stabilizer 
and synergistic result of neem (Halder et al., 2012, 
2013). It is evident from our research that when used 
in mixture of neem seed extract, and B. bassiana give 
maximum protection against thrips in mungbean 
which would benefit farmers by lowering the cost of 
thrips management. The findings of the experiments 
on mortality strongly support the use of combined 
bio pesticides as a new method for IPM.

Out of eleven different treatments, the significant 
superiority preferably towards the control of thrips 
and yield was found in chlorfenapyr and acephate 
combination with imidacloprid seed treatment + blue 
sticky traps applications (Tables 4 and 5). The present 
research found that at all tested locations the yield of 
mungbean in chemical insecticides as well as botanicals 
treated plots was substantially higher than in control 
plots (Table 5). Similar findings were observed by 
Hossain et al. (2018) while installing white sticky trap 
+ chlorfenapyr + emamectin benzoate spray and got 
highest mungbean yield. Similarly, Hossain (2014) 
reported that highest yield 1933 kg/ha was achieved 
from white sticky trap in combination with voliam flexi 
sprayed plots while testing different IPM practices in 
mungbean. Furthermore, Singh and Singh (2015) 
reported that by adoption of IPM module insect pest 
density in mungbean can be reduced which ultimately 
enhanced the yield.

Conclusions and Recommendations

The population of thrips in mungbean reached 
the economic threshold level 45 days after sowing, 
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specifically during the flowering stage, across three 
locations. Consequently, it is recommended to 
increase the frequency of scouting to at least twice 
a week during this critical phase. Imidacloprid seed 
treatment is suggested for managing M. distalis in 
mungbean. Monitoring insect populations using 
blue sticky traps at the onset of the flowering stage 
proved beneficial for early detection of infestations. 
When M. distalis infestation reached the economic 
threshold level, chlorfenapyr at 100 ml/acre was the 
most effective treatment. To preserve an eco-friendly 
ecosystem for beneficial insects and human health, it 
is imperative to use comparatively safer insecticides 
according to the economic threshold level during 
the mungbean cropping season. Additionally, the 
application of botanicals and selective insecticides has 
shown promise in pest management and increasing 
mungbean yields.
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