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Abstract

The laboratory experiment was carried out at laboratory of Department of Agricultural Entomology,
College of Agricultural Dapoli, Ratnagiri Maharashtra during the year 2021-22. Eight different genotypes
of cowpea were examined for the ovipositional preference and developmental period of C. maculatus.
The overall study resulted that, the genotype SNJ-11 was observed to be the least preferred by C.
maculatus for oviposition. Also, the minimum number of eggs (113.67) were laid on the same genotype
with minimum hatching percentage (50%), adult emergence (27.00 adults). The genotype CP-13 was
observed to be the most preferred by C. maculatus for oviposition. Also, the maximum number of eggs
were laid (147.33) on same genotype with maximum hatching percentage (86.67%), adult emergence
(49.72 adults) and the least adult longevity (7.40 days), total life cycle (22.63 days), respectively. The
percent seed weight loss was also more (8.48%) in the CP-13 genotype.

Keywords: Callosobruchus maculatus, cowpea, ovipositional preference

Introduction

Pulses are the most cost-effective source of protein, along with all necessary amino acids.
They also supply nutrient-rich food for cattle, as well as nitrogen to the soil which improves
soil fertility and increases productivity of the farmland. The cowpea, Vigna unguiculata (L.) is
one of the several species of widely cultivated genus Vigna. Cowpea provides one of the most
variable species in case of plant growth, maturity, morphological characters, grain types, etc.
among different cultivated crop plants (Singh, 2014) 27, The cowpea crop has the ability to fix
nitrogen from the atmosphere through the root nodules. It thrives well in poor soils, producing
more than 85 percent of normal seeds in less than 0.2 percent organic matter, low sand content,
and high phosphorus levels. It is a good intercrop for maize, millet, other cereals, cotton,
sorghum and sugarcane, etc. (Olufajo et al., 2002) °1. Amongst several insect pests, bruchids
are serious pests of stored pulses especially stored cowpea, which are commonly called as
pulse beetles. The different species of pulse beetle viz., C. chinensis, C. maculatus, C. analis
and C. phaseoli, (Coleoptera: Chrysomelidae) are commonly occurring and considered to be
the most serious insect pests of stored pulses. Every year, over 8.5% of all pulses in India are
wasted during post-harvest and storage. Eggs are glued to seed coats by ovipositing females.
Grubs chew up the seed directly underneath the oviposition site, on hatching the grubs
penetrate into the seed leaving upper shell intact. Grub destroys the endosperm completely,
leaving only seed coat. In storage, pulse beetles multiply rapidly as they are internal feeders. A
lot of germplasms of cowpea are available at different Agriculture Universities. Therefore, it
was decided to study the ovipositional preference of C. maculatus to cowpea germplasm. Also,
the developmental period of C. maculatus on different cowpea genotypes have been studied
which will give a clear idea about the biology of this pest. Based on the results of present
study, ‘the ovipositional preference and different developmental stages of pulse beetle,
Callosobruchus maculatus (Fab.) (Coleoptera: Chrysomelidae) infesting different genotypes of
cowpea, Vigna unguiculata (L.),” the cowpea germplasm which was less preferred by C.
maculatus for its development can be made available to the farmers.
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2. Materials and Methods

2.1 Culture of Pulse beetle

The initial culture of pulse beetle, Callosobruchus maculatus
(Fab.) was obtained from the cowpea grains already infested
by bruchids from local market and godowns where old
infested cowpea was available and kept in glass jar. For initial
culture, healthy and uninfested seeds of cowpea were
procured from local market and kept in 32x22.5 cm size
cylindrical jar and twenty adults isolated from original culture
were released into the jar containing healthy grains. The top
of the jar was covered with black muslin cloth secured firmly
by rubber band. The newly emerged adults were introduced
into the cowpea seed kept in a series of cylindrical jars for
building up a homogenous population. Adults of uniform age
were used from this colony for the experiment. These studies
were conducted at room temperature and relative humidity
under ambient conditions.

2.2 Different genotypes and varieties of cowpea used for
experimentation

Genotypes (8)

1) CP-06 2) CP-08
3) CP-13 4) SNJ-11
5) SNJ-22 6) SNJ-27
7) SNJ-32 8) PP

2.3 To study the ovipositional preference of C. maculatus
to selected cowpea genotypes

Preference of pulse beetle C. maculatus towards different
cowpea genotypes was tested by conducting free choice test.
In this test olfactometer was used for the study. The details
are given below. The free choice test was implemented using
olfactometer. The details of olfactometer are as follows:

Olfactometer: An olfactometer designed by Gibson and
Raina (1972) P! and subsequently modified by Jadhav et al.
(2015) ™ was prepared by using circular plastic box of 15 cm
in diameter and 5 cm in height with a lid. Test tubes each of
2.5 cm in diameter and 15 cm in length were fixed at
equidistance in a slanting position to outside wall of circular
plastic box. The mouth of test tube was kept open just inside
the sidewall of a box to have free choice for beetles to orient
and oviposit. Three such olfactometers were prepared and
used during present study.

Ten gram grains of different cowpea genotypes were kept in
separate test tubes fixed to the container of olfactometer.
Accordingly, all selected genotypes were examined. Three
such olfactometers were used in order to maintain three
replications. Eight pairs of freshly emerged adults were
released in the centre of circular container to study the
ovipositional preference of pulse beetle.

2.4 To study the developmental stages of C. maculatus on
different cowpea genotypes

To study the developmental period of C. maculatus on
different cowpea genotypes, the laboratory experiment was
laid out in randomized block design (RBD) with eight
treatments consisting of different genotypes of cowpea, which
were replicated thrice. Fifty gram seeds of above mentioned
eight genotypes of cowpea were kept separately in the plastic
bottles. Five mated adult females of C. maculatus were
released in each plastic bottle. The mouth of plastic bottle was
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closed tightly with black muslin cloth with rubber band. The
beetles were allowed to lay eggs on the cowpea seeds placed
in plastic bottles until death. Three such replications were
maintained for each genotype. The observations were
recorded on following parameters for developmental period of
pulse beetle.

2.4.1 Fecundity

The newly emerged adult beetles were allowed to oviposit on
seeds of different genotypes of cowpea until death. The dead
beetles were removed from each treatment. All seeds were
observed carefully from each treatment and number of eggs
laid were counted.

2.4.2 Incubation period and hatching percentage

The incubation period was worked out by counting the
number of days from egg laying to eggs hatching. Ten eggs
were observed continuously from egg laying till hatching to
work out the incubation period. The incubation period of each
egg was recorded and the average incubation period was
worked out.

Ten eggs were kept separately to observe the hatching
percentage. Three such sets were maintained. Hatching
percentage was calculated based on number of eggs hatched.

No. of eggs hatched
E8 100

Hatching P tage= x
R 8 T tal no. of eggs observed

2.4.3 Adult emergence

Total number of adult insects emerged from each treatment
(genotype) were recorded on the basis of number of seeds
with exit holes which were counted on each alternate day
from the date of emergence. The data obtained were analysed
statistically and presented.

2.4.4 Adult longevity

Freshly emerged ten adult beetles were separated in another
test tubes individually from each treatment. Same adults were
observed regularly till the death of each adult. The date of
adult emergence and date of death of adult was recorded to
measure the average adult longevity in each genotype.

2.4.5 Total life cycle

Since the pulse beetle is internal feeder, it is difficult to take
the observations of larval and pupal period by breaking the
seeds of cowpea. Hence for the study of total life cycle of
bruchid, the period required from egg laying to death of adults
was recorded, which also includes larval and pupal period.

2.4.6 Percent weight loss

Initially, known quantity (50 g) of seeds of each genotype was
taken (initial weight). After adult emergence, the seeds of
each genotype were weighed (final weight) with the help of
electronic balance. The percent weight loss in seed of
different genotypes was worked out using the formula.

. Initial seed weight-Final seed weight
Percent weight loss = — - x100
Initial seed weight

3. Results and Discussion

The present experiment entitled with, “the ovipositional
preference and different developmental stages of pulse beetle,
Callosobruchus maculatus (fab.) (Coleoptera:
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Chrysomelidae) infesting different genotypes of cowpea,
Vigna unguiculata (L.)” was conducted at laboratory of
Department of Agricultural Entomology, College of
Agriculture, Dapoli, Dr. Balasaheb Sawant Konkan Krishi
Vidyapeeth, Dapoli. The results of the experiment presented
in the preceding part of this chapter and have been discussed
and elucidated as follows.

3.1 To study the ovipositional preference of C. maculatus
to different cowpea genotypes

The data recorded on ovipositional preference of C.
maculatus towards different genotypes of cowpea under free
choice test in olfactometer. From the data, it is evident that,
the genotype SNJ-11 was observed to be the least preferred
(11.67 eggs) by C. maculatus. Whereas, the most preferred
genotype for oviposition by C. maculatus was CP-13 with the
highest number of eggs laid (27.67).

Many other workers have studied the ovipositional preference
of C. maculatus on different cowpea varieties/genotypes.
Dabi et al. (1979) B examined the reaction of different
cowpea varieties to C. maculatus and reported that, the
genotype RS-9 was the least susceptible, whereas, the
varieties RS-42, RS-118 and NO-5-19-4-1 were the most
susceptible to C. maculatus. Messina and Renwick (1985) [2€]
reported that, among the different cowpea genotypes tested
against cowpea bruchids, two lines (IT81D-985 and 1T81D-
1137) of cowpea with rough seed coat were resistant to
bruchid larvae with non-preference resistance to ovipositing
adults. Mueke (1985) '] reported that among the ten different
cowpea varieties tested, VITA-5 was the least preferred for
oviposition by C. maculatus. Shivanna et al. (2011) @4
reported that, the cowpea variety CP-17 was the least
preferred for oviposition by C. maculatus. Tripathi et al.
(2020) 81 reported that among different cowpea varieties
tested, EC528387 variety was the least preferred by C.
maculatus for oviposition. The differences observed in the
ovipositional preference of C. maculatus reported by other
workers may be due use of different cowpea genotypes.

3.2 To study the developmental period of C. maculatus on
different cowpea genotypes

3.2.1 Fecundity

The observations recorded on average number of eggs laid by
C. maculatus until death on 50 g seeds of different genotypes
of cowpea. From the data it is evident that, the average
number of eggs laid by C. maculatus ranged from 113.67 to
147.33 eggs per 50 g seeds. The lowest number of eggs
(113.67 eggs/50 g seed) were laid on the genotype SNJ-11,
followed by genotype CP-06 (125.33 eggs/50 g seed).
Genotype CP-13 recorded the highest egg laying (147.33
eggs/50 g seed), followed by genotype SNJ-32 (143.33
eggs/50 g seed), CP-08 (140.67 eggs/50 g seed) and SNJ-22
(138.33 eggs/50 g seed).

The present results are more or less in conformity with Singh
and Sharma (2003) [?81 who reported the fecundity of 98.1 to
99.5 egg in eight different varieties of cowpea. Tripathi et al.
(2020) [81 assessed 103 different cowpea varieties and
reported that C. maculatus laid eggs ranging from 52.7 to 437
per 20 seeds. The lowest number of egg laying was observed
in variety EC528387 (52.7 eggs). El Halfwy (1972) [1
reported that, the average number of eggs laid by C.
maculatus on blackeyed cowpea and fertriate cowpea were
62.4 and 39.4 eggs, respectively. Badii et al. (2013) [l
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reported the highest egg laying of C. maculatus in cowpea
genotype SARC 3-122-2 (149.5 eggs) and the least number of
eggs were laid on genotype SARC 1-132-1 (16 eggs). Ofuya
and Credland (1995) 18 studied the lifetime fecundity of C.
maculatus on cowpea and inferred that, the fecundity was
lowest in 1T84S-275-9 cowpea variety. The differences
observed in the fecundity of C. maculatus reported by other
workers may be due use of different cowpea genotypes.

3.2.2 Incubation period and hatching percentage

Data recorded on incubation period of C. maculatus on eight
different genotypes of cowpea. From the data it is seen that,
the incubation period of C. maculatus was ranged between
3.25 to 5.50 days in all the tested genotypes. The maximum
incubation period was observed in genotype SNJ-32 (5.50
days). The minimum incubation period was observed in
genotype SNJ-22 (3.25 days). The average incubation period
was found to be 4.38 days.

These observations are in accordance with Seddigi (1972) 24
who reported the average incubation period of C. maculatus
as 5.50 days on cowpea. Also, Jadhav et al. (2015) [U
reported that, the incubation period of C. maculatus on
different cowpea varieties ranged from 3.86 to 4.41 days.
Sharma et al. (2016) > recorded the average incubation
period of 4 to 5 days in V-578 variety of cowpea. Jaiswal et
al. (2018) [*2 reported the incubation period of C. maculatus
as 4.15 £ 0.87 days in chickpea. Augustine and Balikai (2019)
[ studied the incubation period of pulse beetle in DC-15
variety of cowpea which was ranged from 4 to 6 days with the
mean of 4.6 = 0.70 days. The differences observed in the
incubation period of C. maculatus reported by other workers
may be due use of different cowpea genotypes.

The observations regarding hatching percentage indicated
that, there is marked variation (50% to 86.67%) in hatching
percentage in the tested genotypes of cowpea and the overall
average percentage of hatching was 70.83 percent. The lowest
hatching percentage was observed in genotype SNJ-11
(50.00%) and the highest hatching percentage was recorded in
genotype CP-13 (86.67%).

Adenekan et al. (2018) ™M reported the highest egg hatching of
44 + 4.1 at 30 °C. and the lowest hatching of 3.5 + 1.0 eggs at
10 °C. The differences observed in the hatching percentage of
C. maculatus reported by other workers may be due use of
different cowpea genotypes.

3.2.3 Adult Emergences

The data recorded on adult emergence of C. maculatus from
eight different cowpea genotypes. From the data it is evident
that, the adult emergence of C. maculatus ranged between
27.00 to 49.72 per 50 g seeds of different genotypes of
cowpea. The least number of adults (27.00) emerged in the
genotype SNJ-11, whereas, the maximum number of adults
(49.72) were found emerged in the genotype CP-13. None of
genotype was found to be totally resistant to bruchid attack.
These results are more or less in conformity with Fawki et al.
(2012) 1 who reported the highest adult emergence of
90.42% in cowpea variety dokki-331. Badii et al. (2013) [
studied the adult emergence of C. maculatus in twenty two
genotypes of cowpea and reported the adult emergence in the
range of 8.3 to 11.3. Manohar and Yadav (1990) [
concluded that among different pulses tested, cowpea showed
highest adult emergence (70 to 90%) of pulse beetle. Also,
Javaid et al. (1993) [*3 reported the comparatively higher
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adult emergence of C. maculatus on black eye variety of
cowpea than other evaluated land races. The differences
observed in the adult emergence of C. maculatus reported by
other workers may be due use of different cowpea genotypes.

3.2.4 Adult longevity

The data obtained on adult longevity of pulse beetle, C.
maculatus on different cowpea genotypes. The data showed
that the adult longevity varied in the range of 7.40 to 9.20
days. In CP-13 genotype, the mean adult longevity of 7.4 days
was observed which was the lowest amongst all other
genotypes. The highest adult longevity of 9.2 days was
observed in genotype SNJ-22.

These results are nearly matching with some earlier workers.
Seddigi (1972) 241 reported the adult longevity of pulse beetle
as 6.5 days in cowpea. Also, Kazemi et al. (2009) ' noted
the adult longevity of 5.87 + 0.08 days of C. maculatus in
cowpea. Sharma et al. (2016) 2! recorded the adult longevity
of C. maculatus ranging from 8-15 days in V-578 variety of
cowpea. The differences observed in the adult longevity of C.
maculatus reported by other workers may be due use of
different cowpea genotypes.

3.2.5 Total life cycle

The observations regarding total time needed to complete the
life cycle in eight cowpea genotypes was recorded. From, the
data it is evident that, the average number of days to complete
life cycle of C. maculatus on different cowpea genotypes
ranged from 22.63 to 27.77 days. The minimum life cycle
period of C. maculatus was observed on genotype CP-13
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in different genotypes of cowpea. Gill and Ramzan (1998) ¥
reported the life cycle of C. maculatus on green gram as 35.35
days in the months of October- November. Singal (1998) [?°]
reported the total life cycle period of pulse beetle as 35.5 days
in laboratory conditions which is somewhat more than our
findings. Jaiswal et al. (2018) [4 recorded total
developmental period of pulse beetle in chickpea was 32.85 +
3.42 days. The differences observed in the total life cycle of
C. maculatus reported by other workers may be due use of
different cowpea genotypes.

3.2.6 Percent weight loss

The data recorded on percent weight loss in the seed weight
of different genotypes of cowpea due to C. maculatus. The
data on mean percent weight loss ranged from 3.88 to 8.48
percent. The minimum weight loss in cowpea seed was
recorded in genotype CP-06 (3.88%) and the maximum
weight loss (8.48%) was observed in genotype CP-13.
Deshpande et al. (2011) © recorded the least weight loss of
8.87 percent in 1C20278 variety of cowpea. Badii et al. (2013)
BBl recorded the weight loss of 4.3-9.6% in SARC 1-132-1,
SARC 3-90-2 and SARC 3-103-1 genotypes of cowpea.
Senthilraja and Patel (2021) 2 reported little higher weight
loss (13.03 to 24.92%) in different varieties of cowpea due to
feeding of C. maculatus. The differences observed in the
percent weight loss of C. maculatus reported by other workers
may be due use of different cowpea genotypes.

Table 1: Ovipositional preference of C. maculatus in selected
genotypes of cowpea

(22.63 days). The maximum life cycle period was recorded in Sr. No. Cowpea genotypes No. of eggs laid
genotype PP (27.77 days) followed by CP-06 (27.62 days). 1. CP-06 15.33(4.039) *
These obtained results are more or less supported by 2 CP-08 19.00 (4.471)
Senthilraja and Patel (2020) %1, They recorded total life cycle 3. CP-13 27.67 (5.353)
period of C. maculatus ranging from 19.67 to 22.67 days in 4, SNJ-11 11.67 (3.555)
different genotypes of cowpea. Sharma et al. (2016) 5. SNJ-22 17.33 (4.279)
recorded the average total life cycle of 8 to 15 days in 6. SNJ-27 15.67 (4.080)
different genotypes of cowpea. El Halfwy (1972) [ studied 7. SNJ-32 24.33 (5.027)
the total life of cycle C. maculatus in black eyed cowpea and 8. PP 17.00 (4.242)
fertriate cowpea from egg to adult which lasted for 26 and 29 Mean 18.50(4.381)
days, respectively. Badii et al. (2013) B reported the total life SEmz 0.089
cycle of 21.5 days as the highest and 18.5 days as the lowest C.D.@5% 0.274
Table 2: Developmental period of C. maculatus in different genotypes of cowpea
Sr. No. Different Life stages of C. maculatus Maximum Minimum Mean
1. Fecundity 113.67 eggs 147.33 eggs 133.71 eggs
2. Incubation period 3.25 days 5.50 days 4.38 days
3. Eggs Hatched 56.67% 86.67% 70.83%
4. Adult emergence 27.00 adults 49.72 adults 37.73 adults
5. Adult Longevity 7.40 days 9.20 days 8.23 days
6. Total life cycle 22.63 days 27.77 days 25.41 days
7. Percent weight loss 3.88% 8.48% 5.42%
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Fig 1: Ovipositional preference of C. maculatus in different genotypes of cowpea
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Fig 2: Graph representing different developmental stages of C. maculatus in different genotypes of cowpea

4. Conclusion

In the present investigation, it was observed that the genotype
SNJ-11 was observed to be the least preferred by C.
maculatus for oviposition. Also, the minimum number of eggs
were laid on the same genotype. The minimum hatching
percentage, adult emergence and total life cycle period was
also least on the same genotype. The genotype CP-13 was
observed to be the most preferred by C. maculatus for
oviposition. Also, the maximum number of eggs were laid on
same genotype with maximum hatching percentage, adult
emergence whereas minimum adult longevity and total life
cycle of C. maculatus was observed. The percent seed weight
loss was also more in the same genotype.
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