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Summary 
Mungbean has potential for expansion as an opportunity crop planted on residual soil water after flood on active floodplains in 
Cambodia. However, mungbean production is severely affected by insect pests and excessive application of chemical insecticides 
has led to increased losses from secondary pests such as bean flower thrips (Megalurothrips usitatus Bagnall). In an exploratory 
study, we evaluated the effectiveness of blue and yellow sticky traps as part of an integrated management strategy to control bean 
flower thrips in mungbean at three locations in Battambang province in the early dry season 2021. The sites were situated in three 
different agro-ecological systems: semi-urban (Sala Balat); lowland rice (Os Tuk); and intensive mungbean (Preaek Trab). Blue 
sticky traps, impregnated with thrip pheromone, were six-times more effective than yellow traps for capturing thrips. Thrip 
numbers varied between sites but increased in a linear fashion between 15 and 35 days after sowing at Preak Trab which has a 
history of intensive insecticide use in mungbean. A concern with blue traps was that they were more effective than yellow traps 
for capturing beneficial ground beetles, rove beetles and hoverflies. Therefore, further study is required to determine potential 
adverse impacts of deployment of blue sticky traps. This study confirmed the potential value for blue sticky traps to monitor and 
potentially control bean flower thrips in mungbean in North-West Cambodia. We also put forward a range of Integrated Pest 
Management (IPM) options to manage bean flower thrips in mungbean and the challenge is to find a way to have them adopted. 
Transfer of technical information in this community is primarily through the village network, especially for information on 
fertilisers and pesticides. The key to an effective strategy is to engage the key influencers on insect pest management to facilitate 
adoption of IPM in mungbean. 
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INTRODUCTION 
Mungbean (Vigna radiata L. Wilczek) is a short-
duration legume crop grown in a range cropping 
systems in the tropics and subtropics (Poehlman 1991). 
In Cambodia, mungbean is grown in the early wet 
season (February to May) in upland cropping systems 
and in the early dry season (December to March) after 
flood waters recede in lowland rice cropping systems 
(Martin et al., 2020).  

In Cambodia, mungbean growers apply non-selective 
broad-spectrum insecticides at least 10 times per crop 
cycle (Martin et. al., 2020). Pesticide misuse results in 
failure to kill the target pest, which might increase 
either its number (resurgence) or that of a formerly 
minor pest (secondary pest outbreak). Insecticide 
misuse can also result in the development of 
insecticide-resistant populations (Srinivasan et. al, 
2019). For instance, the main insect problem in 
mungbean in Preaek Trab village Battambang 
province, is the bean flower thrip (Megalurothrips 
usitatus Bagnall), which appears to be a secondary pest 
outbreak due to overuse of chemical insecticides.  

Hinchcliffe et al. (2019) carried out inspections of 
mungbean crops in Preaek Trab village in January 

2018. Larvae of cluster caterpillar (Spodoptera litura 
Fabricius) and leaf folders (Omiodes indicata 
Fabricius, O. diemenalis Guenée) were the most 
common defoliators during the vegetative stage. There 
were also significant populations of cowpea aphid 
(Aphis craccivora Koch). Aphid predators present 
included ladybirds (Cheilomenes sexmaculata 
Fabricius, Coccinella transversalis Fabricius and 
Micraspis discolor Fabricius). Although not observed 
in 2018, bean flower thrips were observed to be a major 
pest of mungbean crops in 2019 (Martin et al., 2020). 

The Maruca pod borer (Maruca vitrata Fabricius) has 
been replaced by bean flower thrips in cowpea (Vigna 
unguiculata L. Walp.) in South China (Tang et. al. 
2016a). The build-up of thrips was attributed to the 
indiscriminate use of insecticides resulting in 
insecticide resistance and increased populations (Tang 
et al. 2016a). The same appears to have happened in 
Preaek Trab village. 

Srinivasan et.al. (2019) developed and validated an 
integrated pest management (IPM) strategy for the 
control of insect pests on yard-long bean (Vigna 
unguiculata subsp. sesquipedalis (L.) Verdc.) in 
Cambodia. The strategy was based on combinations of 
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Bacillus thuringiensis Berliner, Metarhizium 
anisopliae (Metschnikoff) Sorokin and a leaf extract 
from neem (Azadirachta indica A. Juss.). Populations 
of bean flower thrip, cowpea aphid and Maruka pod-
borer were reduced to levels achieved by use of 
abamectin insecticide without compromising yield. 
Sticky traps were not used because of lack of 
availability at the time of the study in 2015 and 2016. 
Blue and yellow sticky traps had become 
commercially available in Cambodia by 2019.  

Tang et al. (2016b) investigated the effectiveness of 
different coloured sticky traps to monitor bean flower 
thrips and beneficial insects in cowpea in South China. 
Up to five times more thrips were caught on blue traps 
than on yellow traps and capture of beneficial insects 
was 1.7 times higher on yellow than on blue traps. The 
major natural enemies were predatory ladybirds and 
pirate bugs Orius spp. Tang et al. concluded that sticky 
traps could be used not only as a monitoring tool but 
also as a control measure for bean flower thrips. 

An IPM strategy for mungbean was proposed by 
Martin et al. (2020). During the vegetative stage the 

strategy is to avoid using chemical insecticides unless 
leaf loss is greater than 30% or there are 8–9 folded 
leaves per plant. Use of biological insecticides are 
recommended to control caterpillars as well as bean 
flower thrips. During the reproductive stage, buds and 
flowers are inspected for podborer larvae and pod-
sucking insects. If economic thresholds are exceeded, 
selective insecticides that do not harm beneficial 
arthropods such as ladybirds are recommended. 
This study was carried out to evaluate the merit of 
including sticky traps in the IPM strategy by 
quantifying the effectiveness of blue and yellow 
coloured sticky traps for the monitoring and/or control 
of thrips and other insect pests of mungbean compared 
to farmer-practice and to explore options for wider 
adoption of blue sticky traps and other IPM products 
in mungbean production in Cambodia. 

MATERIALS AND METHODS 
The research was carried out at three study sites in 
Battambang province, North-West Cambodia (Figure 
1).  

Figure 1. Location of study sites 

An experiment was set up to evaluate blue and yellow 
sticky traps for capture and control of bean flower 
thrips at three locations: Os Tuk (12°57'48.39"N, 
103°20'36.96"E); Preaek Trab (13°12'37.79"N, 
103°17'25.88"E); Sala Balat (13° 4'37.79"N, 
103°10'28.12"E).  

At Preaek Trab mungbean variety DX-208 (Vietnam) 
was hand-broadcast at 30 kg ha-1 on 30th November 
2020. At Sala Balat, Cambodian mungbean variety 
CMB-2 (Ouk et. al., 2009) was planted at 24 kg ha-1 
using a Kubota 4-wheel tractor seed drill at 60 cm row-
spacing on 1st December 2020. At Os Tuk, mungbean 
variety DX-208 was planted at 22 kg ha-1 using a 

Vence Tudo no-till planter in 40 cm row-spacing on 
25th December 2020. Bradyrhizobial liquid inoculant 
was applied to mungbean seed prior to sowing to 
promote symbiotic N2-fixation (Tittabutr et al. 2007).  
At each site, three 40*40 m plots were marked out for 
IPM practice plus blue traps (a), IPM practice plus 
yellow sticky traps (b) and for farmer practice (c). Four 
sticky traps of each colour were installed 20 m apart in 
a square in each plot. Traps were installed 15, 25 and 
35 days after sowing and replaced by fresh traps at 10 
day intervals. The individual farmer’s practice for 
insecticide use was applied in the farmer practice plots. 
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Commercially-available cardboard sticky traps, coated 
with viscose, were used. Yellow traps (Liangjiang City 
Special Products Company, China) were pre-
impregnated with fruit and melon fly food lure. Blue 
traps (Quanzhow Lvpusen Biotech Co. Ltd., China) 
were pre-impregnated with thrips pheromone. The 
effective capture area of the blue sticky traps was 735 
cm2 and 878 cm2 for yellow sticky traps. Numbers of 
larger insects (>5mm) were recorded for the whole 
sheet whilst numbers of thrips were recorded from four 
2 * 3 cm (6 cm2) subsamples cut from each sheet. 
A field guide to insects of upland crops in Cambodia 
(Pol et al., 2010) was used to identify the bulk of insect 
species associated with the mungbean crops. An 
Optika SZN-1 stereo microscope was used with a 
zoom range of 0.67x – 4.5x (zoom factor: 6.71:1) to 
photograph and count smaller insects on sticky traps. 
Photos of unidentified insects were uploaded for 
identification to an iNaturalist site  
(https://www.inaturalist.org/projects/camsid-ipm) set 
up for the project  
(https://aciarcambodiasidproject.wordpress.com/). 
Although all of the insects of economic importance 
were identified, a number of insects on the sticky traps 
could not be identified. The full list of insect specimens 
identified is given in Appendix 1. 

The bio-insecticide, Beauveria bassiana, was applied 
as a 2% solution in water at a rate of 500 g ha-1 at 15 

and 25 days after sowing. The B. bassiana strain used 
was IPL/BB/M1/01 (Mascarin and Jaronski, 2016) 
containing 1*109 colony forming units (CFU) g-1 as a 
wettable powder (Daman™, International Panaacea 
Ltd., New Delhi, India). During the reproductive stage, 
phenological data were collected according to 
standardised growth stages (Pookpakdi et al., 1992). 
Counts of insects were amalgamated into 18 groups 
according to family and pest or beneficial status. The 
insect groups and totals for beneficial and pest insects 
were analysed for the main effects and interactions in 
the factorial analysis of site * days after sowing * 
colour. Data were analysed using the IBM© SPSS© 
statistical program version 22. All insect count data 
were transformed using loge to normalise residual 
effects to overcome correlation between mean and 
variance (Steel and Torrie, 1980). 

RESULTS 
Insects belonging to 12 Orders were found on sticky 
traps and by visual inspection in mungbean crops at the 
three study locations (Appendix 1, Appendix 2). A 
total of 90 insect specimens were identified to family 
level, 76 to genus and 54 to species level. Sixty-seven 
species were found on sticky traps and 57 species were 
found by visual inspection of mungbean crops. 
Beneficial insects and insect pests were in similar 
numbers on sticky traps compared to field inspection 
(Table 1). 

Table 1. Number of beneficial, pest and neutral species found on sticky traps and by visual inspection 
Role Sticky traps Visual inspection 
Beneficial 26 24 
Neutral 11 6 
Pest 30 27 
Total 67 57 

The significant effects for site, days after sowing and 
trap colour for six groups of beneficial insects are 
given in Table 2. Main effects were significant for all 

groups for site and days after sowing but only tachinid 
flies and damselflies/dragonflies differed in response 
to the main effect for trap colour (Table 2).  

Table 2. Significance for main effects and interactions for site, days after sowing (das, d) and trap colour for six 
groups of beneficial insects (loge-transformed data) 

Beneficials group Site DAS Colour S*D S*C D*C S*D*C 
Ground beetles (Coleoptera, Carabidae) ** ** NS ** * ** NS 
Ladybirds (Coleoptera, Coccinellidae) ** * NS ** NS NS NS 
Rove beetles (Coleoptera, Staphylinidae) ** ** NS ** ** NS NS 
Hoverflies (Diptera, Syrphidae) ** ** NS ** NS * NS
Tachinid flies (Diptera, Tachynidae) ** * ** ** * NS NS
Damselflies, Dragonflies (Odonata) ** ** ** ** ** ** **

* = Significance at 95% level, ** = significance at 99% level, ns = not significant.
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The site * days after sowing interaction was significant 
for all groups (Table 2, Figure 2). However, the groups 
responded differently to the site * days after sowing 
interaction. Ground beetles and rove beetles responded 
similarly with low numbers at Os Tuk (Figure 2a, b). 
At both Sala Balat and Preaek Trab, there were larger 
numbers of ground beetles, which declined from 15 to 
35 days after sowing (Figure 2b).  

At Sala Balat and Preaek Trab, numbers of ladybirds 
declined from 15 to 35 days after sowing, whereas 
ladybird numbers (Micraspis discolor) increased 
dramatically at 35 days after sowing at Os Tuk (Figure 
2c).  
Hoverfly numbers increased from 15 to 35 days after 
sowing at all sites but most dramatically at Os Tuk 
(Figure 2d). Tachinid flies were fewest at Sala Balat 
but increased between 15 and 35 days after sowing. In 
contrast, tachinid flies were in larger numbers at Os 
Tuk and Preaek Trab but decreased from 15 to 35 days 
after sowing (Figure 2e). Damselflies were in large 

numbers at 35 days after sowing at Sala Balat but in 
low numbers at the other sites (Figure 2f). 

Ground beetles and rove beetles were more common at 
Sala Balat, and more were captured on blue sticky traps 
compared to yellow sticky traps (Figure 3a, b). There 
were few ground and rove beetles at Os Tuk and at 
Preaek Trab, rove beetles were caught more frequently 
on yellow traps.  

Tachinid fly numbers were low at Sala Balat and there 
was no effect of trap colour (Figure 3c). In contrast, 
there were larger numbers of tachinid flies at Os Tuk 
and Preaek Trab and significantly more were caught on 
blue sticky traps. 
There were significant numbers of damselflies and 
dragonflies at Sala Balat and they were strongly 
attracted to yellow rather than blue sticky traps. In 
contrast, there were low numbers of damselflies and 
dragonflies at Os Tuk and Preaek Trab (Figure 3d). 

Table 3. Significance for main effects and interactions for site, days after sowing (das, d) and trap colour on 
number of bean flower thrips (loge-transformed data) 

Source of variation group Site DAS Colour S*D S*C D*C S*D*C 
Bean flower thrips **1 ** ** ** ** ** NS 

1 * = significance at 95% level, ** = significance at 99% level, ns = not significant. 

There were significant interactions for days after 
sowing and trap colour for three beneficial groups 
(Figure 4). Ground beetles were more common at 15 
days after sowing and more commonly caught on blue 
traps. (Figure 4a). Hoverflies were in greatest numbers 
at 35 days after sowing and more frequently caught on 
blue traps (Figure 4b). Dragonfly and damselfly 
capture increased from 15 to 35 days after sowing but 
predominantly on yellow traps (Figure 4c). 

Because of insufficient numbers for some beneficial 
species and pest groups (Table 1), the factorial analysis 
(site * days after sowing * trap colour) was also done 
on the total for beneficials and pests (loge transformed 
data). There was a significant interaction between site 

and days after sowing for both beneficials and pests 
(Figure 5).  

The interaction between site and days after sowing was 
significant for both beneficials and pests (Figure 5). 
Both beneficials and pests declined from 15 to 35 days 
after sowing at Preaek Trab. In contrast, both 
beneficials and pests declined from 15 to 25 days after 
sowing but increased between 25 and 35 days after 
sowing at both Sala Balat and Os Tuk (Figure 5). 

There was no significant main effect for trap colour for 
either beneficial or pest insects. However, there was a 
significant interaction between trap colour and days 
after sowing for both beneficials and pests (Figure 6).  

GEN. APP. ENT. VOL. 49, 202146
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Figure 2. Interaction between site and days after sowing (days after sowing) for six beneficial insect groups (loge 
transformed data). Error bars represent the 95% confidence intervals.  

(a) Ground beetles (b) Rove beetles

(c) Ladybirds
(d) Hoverflies

(e) Tachinid flies (e) Damsel/dragonflies
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Figure 3. Interaction between site and trap colour for four beneficial groups (loge transformed data). Error bars 
represent the 95% confidence intervals 

(a) Ground beetles (b) Rove beetles

(c) Tachinid fl (c) Tachinid flies (d) Damsel/dragonflies
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Figure 4. Interaction between days after sowing (DAS) and trap colour for three beneficial groups (loge 
transformed data). Error bars represent the 95% confidence intervals 

(a) Ground beetles (b) Hoverflies

(c) Damsel/dragonflies
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Figure 5. Interaction between site and days after sowing for numbers of (a) beneficials and (b) pests (loge 
transformed data). Error bars represent the 95% confidence intervals 

Figure 6. Interaction between trap colour and days after sowing (DAS) for numbers of (a) beneficials and (b) 
pests (loge transformed data). Error bars represent the 95% confidence intervals 

(a) Beneficials (b) Pests

(a) Beneficials
(b) Pests
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There were high numbers of beneficials at 15 days after 
sowing, numbers were lower at 25 days after sowing 
and beneficials increased again at 35 days after sowing 
(Figure 6a). Pest numbers were greatest at 15 days after 
sowing (Figure 6b). 

The main effects for site, days after sowing and trap 
colour for numbers of BFT were all significant as were 
all two-way interactions but the three-way interaction 
(site * days after sowing * colour) was not significant 
(Table 3).  

The number of thrips increased in a linear fashion 
between 15 and 35 days after sowing at Preaek Trab 
and at 35 days after sowing, there were more than twice 
the number of thrips captured at Preaek Trab compared 
to Sala Balat and Os Tuk (Figure 7). Thrips numbers 
were high initially at Os Tuk but declined, not 
significantly, from 15 to 35 days after sowing. At Sala 
Balat, thrips numbers were low at 15 days after sowing, 
increased to 25 days after sowing and then decreased, 
not significantly, at 35 days after sowing (Figure 7).  

Figure 7. Interaction between site and days after sowing for thrip numbers (loge transformed data). Error bars 
represent the 95% confidence intervals 

Blue traps captured significantly more thrips than 
yellow traps at all three sites and six times more thrips 
were captured on blue traps compared to yellow traps 
on average. The largest number of thrips caught on 
blue traps was at Os Tuk and the largest number caught 
on yellow traps was at Preaek Trab (Figure 8a). There 
were progressively more thrips caught on blue traps 
from 15 to 35 days after sowing, whereas the most 
thrips caught on yellow traps was at 25 days after 
sowing (Figure 8b).  

Since 2018, there has been a trend towards reduced use 
of organophosphate and pyrethroid insecticides in 
Preaek Trab village. Correspondingly, five additional 
insecticides (spinosad, spinetoram, pyriproxyfen, 
lufenuron, and pyridaben) were in use in 2021. The use 
of neonicotinoids (acetamiprid, dinotefuran, 

imidacloprid, nitenpyram, and thiamethoxam) 
remained high between 2018 and 2021.  

In South China, bean flower thrips have replaced the 
Maruca pod borer as the most economically damaging 
pest of cowpea as a result of the indiscriminate use of 
insecticides, which has resulted in insecticide 
resistance in bean flower thrip (Tang et al. 2016a). In 
this cowpea cropping system, bean flower thrip 
populations have developed resistance to  
acetamiprid, cypermethrin, emamectin benzoate, 
imidacloprid and spinetoram (Tang et al. 2016a). The 
results of our study suggest a similar situation where 
Maruca pod borers were rarely found in the 2021 
mungbean crops or on sticky traps. In contrast, bean 
flower thrip was the most common insect pest found 
both by visual inspection and on sticky traps. 
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Furthermore, despite intensive use of insecticides, 
bean flower thrip populations continued to increase 
after 35 days after sowing at Preaek Trab, whereas at 

Sala Balat and Os Tuk, thrip populations plateaued at 
25 days after sowing 

(7).  

Figure 8. Interactions for (a) site and trap colour and (b) days after sowing and trap colour for thrip numbers 
(loge transformed data). Error bars represent the 95% confidence intervals 

This suggests that intensive insecticide use might be 
the cause of increasing populations of thrips at Preaek 
Trab village. Future studies should focus on the level 
of insecticide resistance in these thrip populations. 
With regard to trap colour for capture of thrips, the 
results of this study are consistent with others (Tang et 
al. 2016b, Broughton and Harrison 2012, Hossain et al. 
2020, Pobozniak et al. 2020) where blue traps were 
more effective than yellow traps for capturing thrips. 
In our study, blue traps captured six times more bean 
flower thrips than yellow traps whereas the ratio was 
2-5 in southern China (Tang et al. 2016b). However,
addition of semiochemicals to the traps can increase
capture 3-fold (Hossain et al. 2020). The blue traps we
used were impregnated with thrips pheromone and this
might explain the large difference in capture between
blue and yellow traps which contained a fruit fly food
lure.
In South China, capture of beneficial insects was 1.7
times higher on yellow than on blue traps. The number
of ladybirds was higher on yellow (2.57) traps than on
blue (0.64) traps (Tang et al. 2016b). Our study
obtained mixed results for capture of several groups of
beneficials: ground beetles (Coleoptera, Carabidae),
ladybird beetles (Coleoptera, Coccinellidae), rove
beetles (Coleoptera, Staphylinidae), hoverflies
(Diptera, Syrphidae), tachinid flies (Diptera,
Tachinidae), damselflies and dragonflies (Odonata).

Other studies in Western Australia showed different 
results for capture of beneficials by blue vs yellow 
sticky traps (Broughton and Harrison, 2012). Hence, 
further study is warranted to better quantify the impact 
of colored sticky traps on beneficial insects with regard 
to the nature of the agro-ecosystem, timing and density 
of trap deployment. 

In intensive mungbean growing areas such as Preaek 
Trab, some form of area-wide management might be 
useful to reduce the potential of reinvasion of fields by 
bean flower thrip where control measures have been 
deployed. Blue sticky traps appeared to limit numbers 
of bean flower thrip in the isolated fields at Sala Balat 
and Os Tuk. This was despite an initially large 
population of bean flower thrips at Os Tuk at 15 days 
after sowing.  

Temperatures less than 15°C and greater than 35°C 
reduce survival of all developmental stages of bean 
flower thrips (M. sjostedti Trybom) (Tamò 1991). The 
temperature range at Battambang between December 
and March is 19°C to 34°C, therefore the most 
favourable conditions for thrips coincide with the 
mungbean growing season (Figure 1). In West Africa, 
it was shown that bean flower thrips survived the dry 
season on a wide variety of alternative hosts belonging 
to the legume family (Fabaceae) (Tamò et al. 1993). 

(a) (b) 
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Bean flower thrips can also be carried several hundred 
kilometres by prevailing winds (Bottenberg et al. 
1997). Since diapause has not been reported for bean 
flower thrips (Ekesi et al. 1999), the main sources of 
bean flower thrips at the beginning of the dry season in 
North-West Cambodia are likely to be alternative 
leguminous hosts and prevailing winds which are from 
the North-East between November and March. 

At Preaek Trab, mungbean crops mature at the end of 
February, mid-way through the dry season. Thrips 
could then move to yard-long bean crops. Bean flower 
thrips also have been observed on weeds such as 
Macroptilium and Vigna spp. growing around 
mungbean fields. Therefore, control of leguminous 
weed species around mungbean fields before planting 
should be considered as a component of an IPM 
package. The use of blue sticky traps in November 
would also be a useful IPM tactic to detect and control 
bean flower thrips before populations build up. 

We have put forward a range of IPM options to manage 
bean flower thrips in mungbean in Preaek Trab village 
and the challenge is to find a way to have them 
adopted. Zhang et al. (2020) found that “top-down” 
methods such as mass media and extension through the 
local Agricultural Cooperative (AC) were not effective 
in the transfer of technical information  in Angsangsak 
village which shares the AC with Preaek Trab. 
Transfer of technical information in this community is 
primarily through the village network. (Zhang et al. 
2020). The key to an effective strategy is to identify 
who are the key influencers on insect pest 
management. and engage them to facilitate adoption of 
IPM in mungbean (Zhang et al. 2020). 
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APPENDIX 1. TOTAL NUMBERS FOR INSECT GROUPS CAUGHT ON BLUE AND YELLOW STICKY TRAPS 

Order Family Common name Role Blue Yellow Total 
Blattidae Ectobiidae Cockroaches Neutral  56  37  93 
Coleoptera Carabidae Ground beetles Beneficial  184  110  294 
Coleoptera Chrysomelidae Leaf beetles Pest  89  76  165 
Coleoptera Coccinellidae Ladybirds Beneficial  88  96  184 
Coleoptera Scirtidae Marsh beetles Neutral  157  59  216 
Coleoptera Staphylinidae Rove beetles Beneficial  251  236  487 
Dermaptera Forficulidae Earwigs Beneficial  5  6  11 
Diptera Syrphidae Hoverflies Beneficial  76  52  128 
Diptera Tachinidae Tachinid flies Beneficial  149  70  219 
Hemiptera Cicadellidae Leafhoppers Pest  139  155  294 
Hemiptera Pentatomidae Sucking bugs Pest  151  108  259 
Hymenoptera Pteromalidae Parasitoid wasps Beneficial  12  4  16 
Hymenoptera Vespidae Predatory wasps Beneficial  7  12  19 
Lepidoptera Noctuidae Moths Pest  40  22  62 
Odonata Damsel and dragonflies Beneficial  3  138  141 
Orthoptera Acrididae Grasshoppers Pest  1 0  1 
Orthoptera Gryllidae Crickets Pest  357  371  728 
Thysanoptera Thripidae Thrips Pest  2,500  419  2,919 

55



GEN. APP. ENT. VOL 49, 2021 

APPENDIX 2. LIST OF INSECT FAMILY, GENERA AND SPECIES FOUND ON STICKY TRAPS AND BY VISUAL INSPECTION OF MUNGBEAN CROPS 
Order Family Genus Species Common name Role Sticky trap Visual inspection 
Blattodea Ectobiidae Blattella asahinai Asian cockroach Pest 1 
Coleoptera Carabidae Chlaenius  Vivid metalic ground beetles Beneficial 1 
Coleoptera Carabidae Ophionea  indica Long-neck ground beetles Beneficial 1 
Coleoptera Carabidae Ophionea  ishiii Long-neck ground beetles Beneficial 1 
Coleoptera Carabidae Ophionea  Nigrofasciata Long-neck ground beetles Beneficial 1 
Coleoptera Carabidae Pedunculate ground beetle Beneficial 1 
Coleoptera Chrysomelidae Acanthoscelides obtectus Bean weevil Pest 1 
Coleoptera Chrysomelidae Aspidimorpha furcate Tortoise beetle Pest 1 
Coleoptera Chrysomelidae Aulacophora  similis Pumpkin beetle Pest 1 1 
Coleoptera Chrysomelidae Medythia  suturalis Striped bean flea beetle Pest 1 1 
Coleoptera Chrysomelidae Monolepta signata Monolepta beetle Pest 1 1 
Coleoptera Chrysomelidae Phyllotreta  striolata Striped flea beetle Neutral 1 1 
Coleoptera Coccinellidae Cheilomenes  sexmaculata Six-spotted ladybird Beneficial 1 1 
Coleoptera Coccinellidae Coccinella transversalis Transverse ladybird Beneficial 1 
Coleoptera Coccinellidae Micraspis discolor Rice ladybird Beneficial 1 1 
Coleoptera Elateridae Click beetles Neutral 1 
Coleoptera Malachiidae Intybia Soft-winged flower beetles Beneficial 1 
Coleoptera Scarabaeidae Adoretus sinicus Chinese rose beetle Pest 1 1 
Coleoptera Scirtidae Ora Marsh beetles Neutral 1 
Coleoptera Staphylinidae Anotylus  Rove beetles Beneficial 1 
Coleoptera Staphylinidae Paederus  fuscipes Rove beetles Beneficial 1 
Coleoptera Staphylinidae Rove beetles Beneficial 1 
Dermaptera Forficulidae Doru Earwigs Beneficial 1 1 
Diptera Agromyzidae Liriomyza sativae Vegetable leaf miner Pest 1 
Diptera Chironomidae Non-biting midges Neutral 1 1 
Diptera Mycetophilidae Fungus gnats Neutral 1 
Diptera Sarcophagidae Flesh-eating flies Neutral 1 1 
Diptera Syrphidae Allograpta exotica Hoverflies Beneficial 1 1 
Diptera Syrphidae Episyrphus Hoverflies Beneficial 1 
Diptera Syrphidae Eristalinus Lagoon flies Beneficial 1 1 
Diptera Syrphidae Ischiodon Hoverflies Beneficial 1 
Diptera Syrphidae Mesembrius benghalensis Hoverflies Beneficial 1 1 
Diptera Tachinidae Exorista lavarum Tachinid flies Beneficial 1 1 
Diptera Tipuloidea Crane flies Pest 1 
Hemiptera Aleyrodidae Bemisia tabaci Whitefly Pest 1 
Hemiptera Alydidae Leptocorisa  acuta Rice seed bug Pest 1 1 
Hemiptera Alydidae Riptortus linearis Brown bean bug Pest 1 
Hemiptera Aphididae Aphis  craccivora Cowpea aphid Pest 1 
Hemiptera Cicadellidae Cofana spectra White leafhopper Pest 1 1 
Hemiptera Cicadellidae Jacobiasca  formosana Tea jassid Pest 1 
Hemiptera Cicadellidae Maiestas dorsalis Zigzag leafhopper Pest 1 
Hemiptera Cicadellidae Nephotettix  virescens Green leafhopper Neutral 1 1 
Hemiptera Cicadellidae Xestocephalus  Leafhopper Pest 1 1 
Hemiptera Geocoridae Geocoris Big-eyed bugs Beneficial 1 
Hemiptera Gerridae Gerris Water striders Neutral 1 
Hemiptera Lygaeidae Graptostethus  servus Seed bugs Pest 1 
Hemiptera Lygaeidae Kleidocerys Seed bugs Pest 1 
Hemiptera Lygaeidae Melanotelus Seed bugs Pest 1 
Hemiptera Meenoplidae  Planthoppers Pest 1 
Hemiptera Pentatomidae Eocanthecona furcellata Predatory stink bug Beneficial 1 
Hemiptera Pentatomidae Nezara viridula Green vegetable bug Pest 1 

Hemiptera Pentatomidae Piezodorus hybneri Red-banded shield bug Pest 1 1 
Hemiptera Pseudococcidae Paracoccus  marginatus Papaya mealybugs Pest 1 
Hemiptera Reduviidae Polytoxus Assassin bugs Beneficial 1 
Hemiptera Reduviidae Rhynocoris Assassin bugs Beneficial 1 1 
Hemiptera Rhyparochrominae Horridipamera  nietneri Seed bugs Pest 1 
Hymenoptera Apidae Apis florea Red dwarf honeybee Beneficial 1 1 
Hymenoptera Crabronidae Astata Tiger wasp Beneficial 1 
Hymenoptera Formicidae Ants Beneficial 1 
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Order Family Genus Species Common name Role Sticky trap Visual inspection 
Hymenoptera Ichneumonidae Ichneumon wasps Beneficial 1 
Hymenoptera Vespidae Ropaldia marginata Predatory wasps Beneficial 1 1 
Hymenoptera Vespidae Ropaldia stigma Predatory wasps Beneficial 1 
Lepidoptera Crambidae Maruca vitrata Maruca podborer Pest 1 1 
Lepidoptera Crambidae Omiodes diemenalis Bean leaf folder Pest 1 1 
Lepidoptera Crambidae Omiodes indicata Bean leaf folder Pest 1 1 
Lepidoptera Erebidae Euproctis Tussock moths Pest 1 
Lepidoptera Geometridae Scopula  emissaria Scopula moth Pest 1 
Lepidoptera Hesperiidae Pelopidays after sowing  mathias Rice skipper Neutral 1 1 
Lepidoptera Hesperiidae Telicota  colon Pale palm dart Neutral 1 
Lepidoptera Lycaenidae Castalius  rosimon Common Pierrot Neutral 1 
Lepidoptera Lycaenidae Euchrysops  cnejus Gram blue butterfly Pest 1 1 
Lepidoptera Lycaenidae Lampides  boeticus Pea blue butterfly Pest 1 1 
Lepidoptera Noctuidae Chrysodeixis  eriosoma Green garden looper Pest 1 
Lepidoptera Noctuidae Spodoptera  exigua Beet armyworm Pest 1 
Lepidoptera Noctuidae Spodoptera  litura Cluster caterpillar  Pest 1 1 
Lepidoptera Sphingidae Hawk moths Pest 1 
Mantodea Mantidae Creobrota Flower mantises Beneficial 1 
Mantodea Mantidae Hierodula patellifera Giant Asian mantis Beneficial 1 
Mantodea Mantidae Mantis religosa European mantis Beneficial 1 
Neuroptera Chrysopidae Chrysoperla Lacewings Beneficial 1 1 
Odonata Coenagrionidae Ischnura  senegalensis Bluetail damselfly Beneficial 1 1 
Odonata Libellulidae Brachythemis  contaminata Ditch jewel Beneficial 1 
Odonata Libellulidae Diplacodes  nebulosa Charcoal-winged percher Beneficial 1 
Odonata Libellulidae Trithemis  pallidinervis Dropwing dragonfly Beneficial 1 1 
Orthoptera Acrididae Cyrtacanthacris  tatarica Brown-spotted locust Pest 1 
Orthoptera Gryllidae  Anaxipha Brown trigs Pest 1 
Orthoptera Pyrgomorphidae Actractomorpha  Grasshoppers Pest 1 1 
Orthoptera Trigonidiidae Sword-tailed crickets Pest 1 
Thysanoptera Phlaeothripidae Tube-tailed thrips Neutral 1 
Thysanoptera Thripidae Megalurothrips  usitatus Bean flower trip Pest 1 1 
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