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Abstract

Prevalence and abundance of stored grain insect pests in four varieties of pulses i.e. Lens
culinaris, Pisum staivum, Cicer arietinum collected from two markets of Dhaka city were
recorded. Nine species of insect pests, viz. Sitophilus oryzae, Tribolium castaneum,
Callosobruchus chinensis, C. maculatus, Rhizopertha dominica, Oryzaephilus surinamensis,
Liposcelis entomophila, Sitotroga cerealella, and Formica sp., were recorded throughout the
study. The percentage of weight-loss was higher (7.54) in those pulses which were highly
infested by pests. Highest pest population was observed during May to June (753). However,
Sitotroga cerealella were found only in November to December of the study period. The
maximum species richness (7) was observed in Green gram and Chickpeas samples, but the
minimum species evenness was observed in Green gram (0.6969) and maximum in Red lentil
(0.9886).
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INTRODUCTION

Insects are known to be the most successful and diverse animals on earth and are closely
associated with our lives and affect the welfare of humanity in diverse ways
(Chakravarthy, 2015). A huge number of pest species is associated with stored
commodities. In a store, one may expect a permanent occurrence of many pest species
(Stejskal et al., 2002). Insect infestation occurs in stored grains and grain products to
variable extent depending upon the storage conditions in developing countries (Bhargava
& Kumawat, 2010). In addition, they transfer bacteria and microscopic fungi of
pathogenic importance. (Hurbert et al., 2004).

Pulses contain 20-30% of protein, which is almost three times higher than that found in
cereals (Ahmad, 1984). Cereals and pulses have great biological and nutritional value in
developing countries (Arthur & Throne, 2003; Babu et al., 2003). Pulses are generally
subject to long-term storage (Tiwari et al., 2011) and the storage conditions, such as time,
temperature and moisture content induce physicochemical and biological changes
leading to significant effect on the nutritional composition, germination and longevity
(Hentges et al., 1991; Menkov, 2000).

In Bangladesh, stored pulse insects belong to five orders, of which the Coleoptera and
Lepidoptera are the most important (Kabir, 1989). Among the other three orders, the
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Hymenoptera are most abundant, while the Diptera and Hemiptera are of minor
importance (Kabir, 1989). Anonymous (1984) reported that in storage, a maximum
infestation level by pulse beetles (C. chinensis, and C. maculatus) may reach upto 98.4%
in mung bean, 72.97% in khesari (Lathyrus sativus L.), 64.33% in chickpea, 46.48% in
lentil (Lens culinaris), 29.08% in black gram, and 4.0% in field pea (Pisum
sativumarvense) during 6-8 months of storage.

Pests are dynamic in nature and succession of pests occur according to agro-ecosystem
(Sekhar et al., 1991). To develop economically feasible, ecologically sound, and socially
acceptable pest management strategies detailed information about the pest complex, the
status and the sequence of appearance of the pest, the losses and type of damages are of
great importance (Bijjur & Verma, 1995). Therefore the objectives of the present study
was to identify the insect pests from the stored pulses, to study the succession of insect
pests and to find out the diversity index and evenness of distribution of insect pests.

MATERIAL AND METHODS

The experiment was conducted in the Entomology Laboratory, Department of Zoology,
University of Dhaka from May to December 2016 at 28+4°C temperature and 70+4%
relative humidity. Stored pulses were collected from two different markets (Kacha bazaar
of Anandabazar and Newmarket Kacha bazaar) of Dhaka city. Four different varieties of
pulses were used and the varieties of pulses were: Moshur or Red lentil (Lens culinaris),
Split pea (Pisum staivum), Chickpeas (Cicer arietinum) and Mung or Green gram (Vigna
radiata). Two hundred fifty grams of each type of pulses were collected every month
from both the markets.

Sampling of grain, identification and counting of insect pests: Random sampling
method was used for the selection of pulses. The same type of pulse was collected from
both the market and kept in plastic jars and were brought back to the laboratory.

The collected pulse containing pests were taken in one petridish. Then the insect pests
from the pulses were separated to another petridish and the pests were separated
according to their species. At last the insect pests of various species were counted
separately. The identification of various pest species was conducted by observing the
external morphology of the pest insects using magnifying glass and light microscope. The
insect species were identified following taxonomic key of Borror et al. (1976), and Cotton
(2007).

Weight loss calculation: The weight of each type of pulses were measured initially by
using an electric balance- KERN & Sohn GmbH, KB 360-3N. The samples were then
kept in the plastic jars for one-month observation. After one month, the samples in the
plastic jars were measured again. The weight loss (%) was calculated by using the
formula suggested by Parkin (1956):
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Weight loss %= W
W1= Initial weight of sample
W2= Final weight of the sample after one month

Abundance, richness and diversity index estimation: Quantitative estimation of pest
species was made using the data derived from the study. Species diversity was computed
based on Shannon &Wiener (1963) formula. Abundance and richness of species was also
calculated (Southwood, 1978). Diversity index (H) depends on both the number of
species present and the abundance of each species and calculated as follows:

H = Zpi log2 pi (where H = Diversity index)

pi = ni/N

(ni = number of individuals of each species in the sample

N = Total number of individuals of all species in the samples).

E (Evenness or equitability) = %

Where, S= total number of species in the community (richness)

Abundance of pest species population was calculated by the sum of all available species
in different samples. Species richness was estimated by the variety of insect pest species
in four different samples.

RESULTS AND DISCUSSION

Total 9 species of insect pests viz Sitophilus oryzae, Tribolium castaneum,
Callosobruchus chinensis, C. maculatus, Rhizopertha dominica, Oryzaephilus
surinamensis, Liposcelis entomophila, Sitotroga cerealella, and Formica sp. were
identified during the experiment. Among them six were under the order Coleoptera, and
the other three belong to the order Psocoptera, Lepidoptera and Hymeoptera.

Monthly weight loss percentage: The weight loss percentage fluctuated with the number
of insects. When the number of pests was high, then the weight loss percentage was also
high. In case of pulse samples which was collected from Anandabazar, the weight loss
percentage the lentil pulse was high (7.54, 2.74, 6.01) from May to October. During
November and December, weight loss percentage was higher in green gram (1.48) and
lower in Chickpea (0.15). The relationship curve between weight loss percentage and the
number of insects fluctuated much in the varieties of pulse collected in November-
December (Fig. 1a).

Among the pulse samples collected from New market, the month wise percentage of
weight loss were higher (7.02) in lentil during May-June, in green gram 4.93 during July-
August and 5.54 in September-October, respectively and in Chickpea 2.57 during
November-December. Among the eight months of experiment, the lowest percentage of
weight loss was found in lentil (0.58) during November-December (Fig.1b).
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Fig. 1. Weight loss percentages with number of insects in varieties of pulses during different
storage period

Shazali (1987) experimented on the apparent and real weight losses caused by the
development of Sitotroga cerealella (Olivier) and S. oryzae (L.) inside sorghum grains of
two size classes. The amount of food consumed by the developing larvae of S. cerealella
was similar in large and in small grains; in case of S. oryzae the amount consumption was
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decreased with the decrease of the grain size. Singh et al. (2013) also found that due to
poor harvest storage and pests attack 10-30% of grains were wasted.

Succession of insect pests: Majority of these pulse samples had group of insect pests
infestations. The collected samples had 9 pests, of which 6 were major pests and the other
three were minor pests. The minor pests for pulse grains were Liposcelis entomophila,
Rhizopertha dominica, and Formica sp. R. dominica may be considered a minor pest
which mainly attacks rice grains and may be accidentally came into the pulse sample.

Highest number of S. oryzae (753) were recorded from the pulse samples collected
during May — June, 2016, while both O. surinamensis (5) and T. castaneum (1) were
lowest in number. In the samples of July-August, highest infestation occurred by S.
oryzae (232) followed by T. castaneum (24). About half of the infestation was observed
by S. oryzae (608) and other half by C. cinensis (408) in the samples of September and
October. Among all the pests S. oryzae had been found through the whole study period
(May-December, 2016) (Fig. 2). Highest pest population was observed in the samples of
May to October month of the year 2016. The warm weather indicates the higher
frequency of pests, while in cooler weather the abundance of pest insects was
comparatively low. However, Sitotroga cerealella was found only in the collections of
November-December (Fig. 2). Khokhar & Singh (1983), documented 38 species of insect
pests on pigeon pea at Hisar. They also observed the pest succession on various growth
stages of the crop. Appearance of Mylobris pustulata, Helicoveppa armigera, Clavigrella
gibbosa, Nezara virudula, Meruca testulalis was seen in the month of September and
October.
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Fig. 2. Succession of insect pests in stored pulse varieties during May to December, 2016
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Species abundance, species richness and diversity index: Presence of pest species
varied from pulse to pulse and also varied due to the seasonal variation. For an example,
C. chinensis was only found in green gram pulse, whereas Sitotroga cerealella was found
in all other three types of pulses except Chickpea. Highest abundance was observed in
Sitophilus oryzae which was 1785 and lowest was in C. chinensis which was 2 (Table 1).

Table 1. Species density abundance and distribution of insect-pests in various pulses

Species

No. of insect in different pulses

Lentil | Sweet | Chickpea | Green | Abundance |Distribution
pea gram
Sitophilus oryzae 496 449 627 213 1785 4
Oryzaephilus surinamensis 4 16 3 23 46 3
Rhizopertha dominica 0 1 5 1 7 3
Tribolium castaneum 9 0 36 93 138 3
Callosobruchus maculatus 0 0 2 0 2 1
Callosobruchus chinensis 0 0 0 584 584 1
Liposcelis entomophila 26 163 78 6 273 4
Sitotroga cerealella 16 19 0 39 74 3
Formica sp. 5 15 3 15 4 38

The diversity index of the four pulse varieties ranges from 1.53113-2.1704 where the
highest was in Lentil and lowest was in Green gram. The Chickpea and Green gram were
highest in species richness, having seven types of insect species infestation among nine
species. Distribution of insects in stored pulses were more even. The value of species
evenness was quite similar in Lentil, Sweet pea and Chickpea samples, but in green gram
pulse it dropped to 0.69 (Table 2). The relation between diversity index and evenness
showed that, the insect pests had more or less an equal distribution over the month of May
to October in the four pulse grain samples, but the evenness in diversity slightly decreased
in November to December.

Table 2. Species richness, abundance, diversity index of insect pests in different varieties of

pulses

Study  |Richness |Abundance | Coleoptera|Psocoptera |Lepidoptera | Hymenoptera | Diversity Evenness

Sample (S) (N) (%) (%) (%) (%) index H
(H) Ins

Lentil 6 556 50 16.67 16.67 16.67 2.17204 0.9886

Sweet 6 663 50 16.67 16.67 16.67 2.05778 0.9366

pea

Chickpea 7 754 71.43 14.28 0 14.28 2.13211 0.970

Green 7 951 57.14 14.28 14.28 14.28 1.53113 0.6969

gram

Pinjara et al. (2017), investigated the comparative diversity of coleopteran fauna in
blackgram greengram and cowpea, sampled from three different locations and the
Shannon’s diversity index values were ranging from 1.72 to 1.54. They also found 8
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coleopteran families and based on relative density the curculionids and chrysomelids were
dominant in pulse crops.

Therefore, understanding the percentage of weight loss, succession and abundance of
stored product insect pests would help initiating suitable strategies for controlling these
pests.
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