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Abstract

Pulse beetle, Callosobruchus maculatus F. (Chrysomelidae: Coleoptera) is a major pest of stored pulse
grains in Tripura. Use of chemical insecticides in storage has several ill effects while natural products for
the management of these insects are considered as safer. In this context, five locally available non
chemical natural products viz., Neem powder, Turmeric powder, Mustard oil, Coconut oil and Cow dung
ash were used to evaluate the effectiveness against C. maculatus. Three sets of experiments were carried
out separately on three different pulse seeds viz., Field pea (Pisum sativum), Chick pea (Cicer arietinum)
and Pigeon pea (Cajanus cajan). It is evident from the present work that out of the five treatments,
mustard oil and coconut oil owing to their insecticidal and oviposition deterrent activities provided
excellent protection to the seeds up to three months where not a single grain was infested by the pulse
beetle. Moreover, as both of these oils are edible so these can be used very safely and efficiently in
storing of pulse seeds for protection against pulse beetles without any side effects for human
consumptions.
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1. Introduction

Pulses play a significant role in the diet of the Indian people. Undoubtedly, pulses are an
important protein source for the vegetarians and it is also considered as poor man’s meat for
the under privileged people who cannot afford animal proteins [, The pulse seeds suffer a
great damage during storage due to insect attack %, Infestation of pulse beetle causes both
qualitative and quantitative losses in legume seeds. The pulse beetles inflict their damage on
stored pulses mainly by the feeding of inner contents of the seeds by the grubs resulting in
weight loss, loss in quality/market value, reduced germination in seed material and mould
development and “caking” causing severe losses. So the infestation of pulse beetles on the
pulse grains badly affects the farmers by reducing the value of their stored pulse seeds for
marketing, consumption or planting.

Many synthetic insecticides have been found to be effective against pulse beetle 15 01,
However, the use of these synthetic chemical insecticides bear some associated problems like
development of resistant insect strains, toxic residues in foods and humans, workers’ safety
and high cost of procurements M. Moreover, pulses stored specifically for consumption
purpose should not be treated with toxic chemicals since the residues of these chemicals may
pose serious risk on human health. On the other hand certain plant preparations and traditional
methods are much safer than chemical insecticides 4. Therefore, alternative methods such as
the use of ash, edible oils and plant products that could be easily used by farmers need to be
considered . Lale (1992) 2 reported that plant materials and local traditional methods are
much safer than insecticides and suggested that their use needed exploitation. Successful use
of ash, plant extracts, vegetable oils and plant leaf powders in insect pest control has been
reported by many workers [+ 8 3.6,

Agriculture is the backbone of the economics of Tripura. The warm and humid climatic
condition of Tripura is favourable for the growth and development of insects and pathogens.
The common people use the pulses in their regular diet in this state also. Pulse beetle,
Callosobruchus maculatus is also considered a major pest causing severe damage to the stored
pulses. Sometimes, the farmers, business persons and traders become helpless due to the
infestation of C. maculatus. Total quantity of their stored pulse seeds get destroyed by the
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ravages of this particular pest which cause a great economic
loss for them. Keeping in view the importance of this pest, the
present work has been envisaged on pulse seeds to find out
some locally available natural non-chemical materials which
can be used in successful management of this pest without
any side effects on the consumers.

2. Materials and Methods

The present experiment has been done in the laboratory of the
Department of Agril. Entomology at College of Agriculture,
Tripura during February-May, 2018.

2.1 Stock culture of Callosobruchus maculatus

Infested Pigeon pea (Cajanus cajan) seeds along with adult
pulse beetles (C. maculatus) were collected from AICRP on
Pigeon pea, Tripura Centre. Mature seeds of Field pea (Pisum
sativum) and Chick pea (Cicer arietinum) were collected from
local market. In the laboratory, homogeneous laboratory
culture of the beetles were maintained in plastic containers
separately on Field pea, Chick pea and Pigeon pea seeds.
During collection of the pulse seeds it was confirmed that the
seeds were not mixed with any insecticide at the time of
storage. The newly emerged pulse beetles from the stock
culture of these three different seeds were utilized for the
experiments with the concerned seeds.

2.2 Collection of treatment materials

A total of five (5) locally available natural materials viz., (a)
Mustard oil, (b) Turmeric powder, (c) Coconut oil, (d) Neem
leaves and (e) Cow dung ash were used to evaluate their
effects. The mustard oil, turmeric powder and coconut oil
were bought from the local market. Fresh Neem leaves were
collected from the local village. The leaves were dried under
shed and crushed to make powder. Cow dung was collected
from the village. After drying up the powder was made by
burning it.

2.3 Method of observations

Observations have been done as follows:-

Three sets of experiments were carried out separately on three
different pulse seeds viz., Field pea (P. sativum), Chick pea
(C. arietinum) and Pigeon pea (C. cajan). The seeds were
used to find out the overall efficacy of locally available
natural materials on those pulse seeds for the management of
C. maculatus. Total twenty four (24) plastic containers were
taken to conduct each experiment. Each container was filled
by 200 nos. of pulse seeds. Regarding the study of efficacy by
coconut and mustard oils, 1 ml of each product was mixed
thoroughly with the seeds for individual treatment. Neem
powder, Cow dung ash and Turmeric powder were taken as 1
gm of each and mixed thoroughly with the pulse seeds in the
containers for individual treatment. Each treatment was
replicated for four (4) times. Four containers were kept with
untreated seeds for control. Fifteen (15) pairs of freshly
emerged adult beetles were released in each container. Three
observations were taken at monthly intervals starting from the
first day of treatment. Percentage of infested seed was
calculated to see the overall efficacy of the treatments. The
same procedure was followed for each experiment. Data
obtained were statistically analyzed in accordance with one
factor Completely Randomized Design (CRD) and treatment
mean values were compared by Duncan’s Multiple Range
Test (DMRT). All statistical analysis has been done through
“SAS 9.3” package.
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3. Results and Discussion

The efficacy of treatment materials against pulse beetle on

field pea, chick pea & pigeon pea in terms of per cent grain

infestation has been observed up to three months after the
treatments (Table 1). Almost similar trend of observations
was recorded for all the three experiments. The observations
after one month of treatment showed significant (at 1% level
of Significance) protection of grains by all the treatments over
the control. Maximum protection of grains (0% infestation)
was recorded in case of coconut oil and mustard oil where not

a single grain was found to be infested by the pest. Both of

these two treatments showed higher protection to the grains as

compared to other treatments. The second best result was
found in the seeds treated with Turmeric powder and
infestations on different grains were: Chick pea (5.88%)>

Field pea (11.50%)> Pigeon pea (13.13%). The performance

by different treatments on the grains after one month was

recorded as follows:

1. Field pea: Coconut = Mustard (0.000)> Turmeric
(11.5000)> Neem (30.875)> Cow dung (28.500)> Control
(58.500).

2. Chick pea: Coconut = Mustard (0.000)> Turmeric
(5.875)> Cow dung (24.750)> Neem (26.625)> Control
(45.625).

3. Pigeon pea: Coconut = Mustard (0.000)> Turmeric
(13.125)> Cow dung (29.875)> Neem (32.625)> Control
(67.750).

The above data showed that the performance of Turmeric
powder treatment was comparatively superior over Neem
powder and Cow dung ash to control the pulse beetle.

Although Neem powder and Cow dung ash provided some

degree of control but these two treatments were less effective

than the oils and Turmeric powder. Maximum infestation was
recorded in case of untreated seeds. The infestation level on
untreated seeds of different grains was as follows: Chick pea

(45.63%)> Field pea (58.50%)> Pigeon pea (67.75%). It was

also observed that the insects laid eggs on the seed coats in all

the treatments except in mustard oil and coconut oil treated
seeds.

After two months of application the per cent infestations were

again counted from all the treated samples. After one month

of treatments, there was neither any live insect nor any egg on
the seed coats of coconut oil and mustard oil treated seeds, so
naturally after two months of treatment it was found that the
seeds treated with these two edible oils were totally free from
any infestation which indicated the highest performance of
these two treatments to control the pulse beetle in stored
grains. The seeds treated with other treatments including
control were severely infested by pulse beetles ranging from

68.50 to 99% infestation. The protection performances by the

treatments on different seeds were as follows after two

months of application:

1. Field pea: Coconut = Mustard (0.000)> Cow dung
(76.000)> Turmeric (94.000)> Neem (93.500)> Control
(98.125).

2. Chick pea: Coconut = Mustard (0.000)> Cow dung
(68.500)> Neem (93.125)> Turmeric (94.625)> Control
(96.750).

3. Pigeon pea: Coconut = Mustard (0.000)> Cow dung
(75.750)> Neem (93.750)> Turmeric (94.125)> Control
(99.000).

The above data showed that, the infestation in cow dung ash
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treated seeds was comparatively less as compared to the
turmeric and neem treated seeds. By cow dung ash treatment,
76%, 68.5% and 75.75% seeds were infested in case of Field
pea, Chick pea and Pigeon pea, respectively. But for neem
and turmeric treatments 93.13% to 94.63% seeds were
infested in different categories of seeds. Maximum infestation
was again recorded in untreated seeds, where 98.13%, 96.75%
and 99.00% seeds were infested in case of Field pea, Chick
pea and Pigeon pea, respectively. Per cent infestation in
untreated seeds was significantly higher as compared to all
other treatments in case of Field pea and Pigeon pea but in
case of Chick pea it was at par with Turmeric and Neem
powder.

Observation after three months of application revealed that
only coconut and musterd oil treaded seeds were protected
fully but other treatments along with control showed cent
percent infestation. It indicated that only coconut oil and
mustard oil treated seeds could give full protection of the
seeds against pulse beetles even after three months.

It is evident from the present study that mustard oil and
coconut oil are excellent grain protectants against pulse
beetles. Turmeric powder also provides good protection
against the pest and is proved to be superior over cow dung
ash and neem leaf powder but this is for only up to one
month. After two months cow dung ash is proved to be
superior over Turmeric powder and neem leaf powder though
considerable percent of grains (68.5-76%) were also infested
in this treatment too.

Pokharkar and Chauhan (2010) [7 tested different materials
viz., vegetable oils, powders of different plant materials and
inert dust (ash) for their efficacy against Callosobruchus
chinensis in stored chickpea. However, on contrary to the
present findings they obtained better result with ash (0.00%
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infestation) as compared to mustard oil (7.28%) and coconut
oil (7.65%). But the present findings corroborate the findings
of Singh et al. (2006) 1 who observed no weight loss on pea
seeds treated with mustard oil at 2ml/ kg against C. chinensis.
Hossain et al. (2014) [ tested edible and non-edible oils
against Callosobruchus chinensis in stored chickpea of which
mustard oil reduced the oviposition, adult emergence, seed
infestation and seed weight loss at 8.0 ml/kg. Khaire et al.
(1993) 1 also reported the effectiveness of vegetable oils
against C. chinensis on pigeonpea. Pandey et al. (1981) 14,
Messina & Renwick (1983) ¥, Pierrard (1986) 18 and
Ahmed et al. (1988)2 used oils of groundnut (Arachis
hypogaea L.), castor (Ricinus communis L.), coconut, palm
kernel, corn, cotton, babassu (Orbignya sp.), mustard
(Brassica juncea L.), olive (Olea europea), sesame (Sesamum
indicum L.), sunflower (Heliunthus annuus L.), and rice
(Oryza sativa L.) in their studies. Castor oil at 8 mg. kg-1
provided complete protection against C. maculutus (Singh et
al., 1978) ?, Singh et al., 1990 ! reported that palm and
coconut oils at 4 ml/kg are the most effective protectants of
chick-pea seeds against C. chinensis for 3 months of storage,
followed by groundnut, rapeseed and mustard oils. According
to Das (1987) ! Neem seed oil shows 100% control of C.
chinensis for 5 months when used @ 10 ml.kg-1. But it is
evident from the present study that neem leaf powder is not an
efficient protectant of stored pulse seeds against pulse beetles.
However, according to Rajasri and Rao (2012) [
commercially available neem formulations are very effective
against C. chinensis in stored bengalgram. Leaf powders of
Tridax procumbens, Withania somnifera, Pongamia pinnata
and Gliricidia maculata have also been reported to be very
effective against the pulse beetle, Callosobruchus chinensis in
protecting stored green gram seeds 2],

Table 1: Percent seed infestation by pulse beetle after different months of treatment

Field Pea Chick pea Pigeon pea
Treatments 1m 2m 3m 1m 2m 3m 1m 2m 3m
Neem 30.875° | 93.500° | 100.000@ | 26.625° | 93.1252 | 100.000% | 32.625P | 93.750° | 100.0002
Coconut 0.000 ¢ 0.000¢ 0.000° 0.000 ¢ 0.000 4 0.000 " 0.000 ¢ 0.000 4 0.000°®
Mustard 0.000 ¢ 0.000¢ 0.000° 0.000 ¢ 0.000¢ 0.000° 0.000 ¢ 0.000¢ 0.000°
Cow dung 28.500° | 76.000°¢ | 100.0002 | 24.750° | 68.500° | 100.0002 | 29.875P | 75.750°¢ | 100.000 @
Turmeric 11.500° | 94.000° | 100.0002 5.875° | 94.625% | 100.0002 | 13.125°¢ | 94.125° | 100.000 ?
Control 58.5002 | 98.1252 | 100.0002 | 45.6252 | 96.7502 | 100.0002 | 67.750% | 99.000% | 100.0002
LeVeI of Slgnlflcance **k *%x *%x **% *% *% *%x *% *%x
LSD 0.05 5.125 2.761 668 E-9 2.6393 3.8137 668 E-9 4.427 3.548 668 E-9

** Significant at 1% level of probability

4. Conclusion

From the present study it can be concluded that among the
five treatments mustard oil and coconut oil owing to their
insecticidal and oviposition deterrent activities provided
excellent protection to the seeds where not a single grain was
infested by the pulse beetle even after three months of
treatment. Moreover, as both of these oils are edible so these
can be used very safely and efficiently in storing of pulse
seeds for protection against pulse beetles without any side
effects to the human beings.
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