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ABSTRACT

Detection of insect infestations is essential for quality assurance and helps in locating insect infestations,
for early diagnosis of low-level infestation and to ascertain the success of control measures. This study
evaluates the efficacy of two-in-one model trap against cowpea bruchid Callosobruchus maculatus (F.) in
stored mungbean in six months of storage. Tamil Nadu Agricultural University (TNAU) developed two-
in-one model traps were used. The observations on number of adult beetles trapped, % weight loss and
grain damage were recorded at the end of each month, for six months. The results obtained conclude
that use of one trap and sun drying of mungbean grains for five days is significantly effective in reducing
the number of adult beetles. No weight loss and grain damage were recorded with this treatment, where
only one trap/ container was used followed by sun drying for five days at the end of fourth month. Similar
results were obtained up to six months. The % weight loss of 1.75 and 4.00% grain damage observed at
the end of sixth month with one trap and three day sun drying of grains exhibit its efficacy.
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Among pulses, mungbean, Vigna radiata (Linn.)
Wilczek is important (Yadav et al. 1994), and traders
mostly store these at least for few months. During this
storage, pulses suffer enormous losses due to pulse
beetle (Fletcher and Ghosh, 2002), the infestation of
which starts in the field and subsequently carried to
the stores (Khan et al., 2015). Amongst these pulse
beetles, Callosobruchus maculatus (F.) (Coleoptera:
Bruchidae), also known as cowpea dhora, is a major
pest (Park et al., 2003), and cause 87 to 100 %
loss within a storage period of three to six months
(Akinkurolere et al., 2006; Ojiako and Adesiyun, 2013).
The grains are made unfit for human consumption
(Atwal and Dhaliwal, 2005). Mungbean Vigna radiata
is the most common host for Callosobruchus spp.,
in respect of oviposition, adult emergence (66.11-
70.29%) and caused 50.37 - 57.58 % grain damage in
storage (Ali et al., 1999). Owing to the hazards due
to pesticides, several non-chemical/ non thermal
strategies are used for disinfestations of stored grains
(FAO, 2017). These provide ecofriendly alternatives
(Ramazeame et al. 2012), and such alternate strategies
are required for timely detection and management of
stored grain pests (Martinez et al. 2000; Reed et al.
2001; Shadia and Aziz, 2011). Monitoring tools such
as insect probe trap, pitfall trap, and two-in-one trap
developed by Tamil Nadu Agricultural University
(TNAU) were analysed for the management of pests

of stored grains. These have been found effective. The
present study is to establish the simple and easy method
to detect the infestation of internal stored grain insects
so as to forecast the risk of possible pest outbreak that
may indicate the need for timely control strategies or
their validation.

MATERIALS AND METHODS

Present study was carried out during 2018-19 in
the Post-harvest Technology Laboratory, Department
of Processing & Food Engineering, PAU, Ludhiana.
For maintaining the stock culture of C. maculatus,
sound and fresh grains of mungbean variety SML-668
(Punjab Agricultural University recommended variety)
were sterilized in an oven at 55°C for 4 hr before
start of experiment (Mookherjee et al., 1968). Then
freshly emerged adults of C. maculatus were taken
from pure culture and released on sterilized mungbean
grains in battery jars, covered with muslin cloth and
fastened with rubber bands and these jars were kept at
under room temperature for further multiplication of
the insects. During the period of study (six months),
weekly mean maximum and minimum temperature
ranges were 29.9-42.1 °C and 16.5-28.1°C, respectively
during 2018. During 2019 the maximum to minimum
temperature ranges were 30.0-43 °C and 18.1-28.5 °C.
The relative humidity varied from 21-80 % during both



130  Indian Journal of Entomology 85(1) 2023

the years (2018 & 2019). Fresh grains of mungbean
were provided periodically for the development of
beetles and the culture so maintained was further used
for undertaking various investigations. The experiment
was conducted in completely randomized design. There
were total four treatments and each treatment had eight
replications.

For conduct of experiment, five kg of sterilized
mungbean grains (Variety SML-668) were taken in the
plastic container and twenty pairs of freshly emerged
adults (2d old) of C.maculatus were released into
these containers. For getting freshly emerged adults,
petri plates containing fresh grains of mungbean were
placed in the culture jars and removed after 24 hr.
These petri plates containing freshly laid eggs were
separated from the culture jars and such grains were
placed in different containers. The freshly emerged
adults from these containers were used for the studies.
One week period was given for uniform multiplication
of these pulse beetles in the mungbean grains. After
one week, the released beetles were removed from the
container and two-in-one model trap was placed in it.
The containers were covered with muslin cloth. For
treatment 1, after one month, trap was removed from the
container and the number of adults trapped in the funnel
of trap was counted. After taking the other observations
on grain damage and weight loss, the trap was placed
back into the container. This procedure was repeated
for six months. In second treatment, after 30 days, the
observations were taken as above and sun-drying of
the grains (to kill the immature stages of pulse beetle)
was done for 3 days and then trap was placed back into
the container.

For sun drying, the grains were placed on tarpaulin
sheet in the bright sunlight for five hours and then the
grains were put back into the container. The sun drying
was practiced at the end of each month continuously
for 3 days. Similarly, in treatment 3, the sun drying
was done continuously for 5 days. The temperature
range for the sun drying period was 42.1- 43 °C. All
the observations were taken at monthly intervals. The
following treatments were evaluated: The observations
on number of adults trapped were taken at the end of
each month, the trap was removed from the grains
and the number of adults trapped in the funnel of the
trap, attached at the end, was observed. The % weight
loss was calculated using Count and Weight method
(Adams and Schulten, 1978). One thousand grains were
taken randomly from the sample. The number of insect
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damaged and undamaged grains was counted and their
weight was taken on an electronic weighing balance.
The % grain damage was calculated from healthy
(without holes) and insect damaged grains separated
on thousand grain count basis. The data pertaining to
different observations were subjected to Analysis of
Variance using statistical software SPSS v 20.0 (SPSS,
2011). The comparison of means was done using
Duncan’s Multiple Range Test (DMRT).

RESULTS AND DISCUSSION

After one month, number of adults trapped in
storage container with one trap followed by sun
drying of mungbean grains for three days (47.28/ 5kg)
was statistically at par with adults trapped in storage
container with one trap and sun drying followed
for five days (50.17/ 5kg) (Table 1). The efficacy of
TNAU developed two-in-one model trap for timely
detection of bruchids in stored pulses was evident
from the recorded lowest grain damage (5.5%) in the
trials conducted at farmers level (where these traps
were used) as compared to 13.5% grain damage with
farmer’s practice (without the use of traps) (Mohan,
2014; Debebe et al., 2008). At the end of third month,
statistically lower number of adults (4.00) were trapped
in storage container with one trap and sun drying for
five days (T,). The mean number of cigarette beetle,
Lasioderma serricorne, adults trapped, increased with
increase in the number of traps per bag stack (Rajesh
et al., 2015). T, continued to perform better till the
end of storage period with no entrapment of adults.
The data on % weight loss of mungbean grains given
in (Table 1) inferred those two treatments where one
trap and sun drying of mungbean grains for three days
(T,) and one trap and sun drying of grains for five days
(T,) were statistically similar. Sun drying destroys
existing insect pests and their different stages present
in/on the grains (Debebe et al., 2008) It also helps to
reduce spoilage and enhance the dormancy period of
grains (Kumar and Singh, 2013). After four months,
no weight loss of grains was observed in T, and it was
statistically better as compared to all other treatments.
Maximum % weight loss was observed in untreated
control (20.00%). Similar trend was observed w.r.t.
all treatments.

The data on % grain damage presented in Table 1
show that grain damage among different treatments
after one month of storage ranged from 8.32 to 9.60.
The grain damage (%) in storage container with one
trap followed by sun drying of mungbean grains for
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three days (8.32) (T,) was significantly lowest and it
was statistically at par with 8.40 observed in storage
container with one trap and sun drying of mungbean
grains followed for five days (T,). After two months
of storage, T, treatment was significantly better than
all other treatments. In another studies, the number
of insect catches in wheat bag stack increased with
increase in number of traps used at each layer and
minimum grain damage (1.30%) was observed
(Hategikimana et al. 2013). Three traps/layer captured
significantly higher number of insects as compared to
one and two traps/layer. These workers concluded that
among the monitoring tools, stack probe trap detected
more infestation of major wheat storage insect-pests
in the commodities as compared to spear sampling
methods. At the end of fourth month, no further grain
damage was noticed in treatment T, as this treatment
had completely trapped the pulse beetles present in
whole of the sample as evident in Table 1. Finally sixth
months of storage gave, % grain damage varied of 0.00
in T, to 38.55 in untreated control. Results are also in
agreement with Shadia and Aziz (2011) which stated
that detection methods for stored grain insects helps in
locating infestations for early diagnosis and to ascertain
the success of fumigation or other control measures
undertaken. Therefore, it can be concluded that use of
two-in-one model trap and sun drying of mungbean
grains for five days significantly performed better
than all other treatments during six months storage
of mungbean grains. The enormous quantitative and
qualitative losses caused by stored grain insects are of
serious concern to nutritional security throughout the
world. Their timely detection is must to prevent heavy
losses. The use of traps offers numerous advantages
over the standard sampling procedure of collecting
small volumes of grain and sifting or incubating
them. Monitoring with these traps gives a quick sign
of population growth. In addition to use of two-in-one
model trap, sun drying of grains was found to be an
effective approach for the management of pulse beetles
as sun drying of grains helps to kill the immature stages
of the insect. This practice can be easily adopted by
farmers for timely detection, monitoring of pulse
beetles.
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