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ABSTRACT

Pulse beetle, Callosobruchuschinensis is an important pest of pulses contributing bulk share
inflicting both qualitative as well as quantitative losses to almost all pulses. . In order to
preserve the seed grains from infestation of pulse beetle, chemicals have been used, but due to
the hazardous impact of pesticides many eco-friendly management practices have come to the
forefront like use of botanicals and microbials. Therefore an attempt has been made to screen
someB. subtilis strains and also to study the effect of three botanicals (Neem oil, Pongamia oil
and mustard oil) and two effective microbials, Bacillus subtilis {Bs (T8) and Bs (Pundibari-I)}
as seed protectant on the biology of the pest. Data on the number of eggs laid, incubation period,
larval-pupal period, adult emergence, adult longevity, percent egg damaged and mean
developmental period were recorded. The results revealed the lowest number of eggs laid in
azadirachtin (7.0) followed by pongamia oil (9.0). Whereas, the lowest larval-pupal period was
obtained in treatment with neem followed by Bs (Pundibari-I). The highest developmental
period was recorded from Bs (Pundibari-1) treatment (37.44 days). The percentage of adults
emerged significantly varied among the different treatments, ranging from 16.58 to 87.32%. The
lowest adult emergence (16.58%) was observed from the treatment with Bs (T8) followed by
(17.17%) from Bs (Pundibari-1). Thus it can be concluded that the microbial Bacillus subtilis
has a promising effect on the biology of C.chinensis apart from the botanicals used in the
investigation which can be incorporated in the management strategy of the pest.
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INTRODUCTION

Seed is the basic unit of crop production and without good quality seed material, the
investment on fertilizer, water, pesticides and other inputs will not pay the required
dividends. Therefore preservation of seeds is one of the important steps in agriculture.

Pulses are damaged severely by stored grain insect-pests. Pulse
beetle,Callosobruchuschinenesis is an important pest causing damage to the seeds of pulse to
the tune of 8.5% during post-harvest handling and storage (Giga, 1990 and Sharma, 1984).
The damage is mainly caused by three species of the genusCallosobruchus viz.,
Callosobruchuschinensis L., C. maculatus F. and C. analis F. (Raina, 1970). They feed on
endosperm of seed leaving only the seed coat. The reason for their attaining major stored
grain pest status is because of their short life span and a high degree of reproductive capacity.
In order to preserve the seed grains from infestation of pulse beetle several measures have
been employed from time to time like legislative control, store hygiene, physical control,
biological control, chemical control etc. but the maximum used management practice is with
the help synthetic chemicals and fumigant. Over the years the adverse effect of excessive use
of synthetic insecticides came to the limelight. Therefore other safer means of management
strategy to combat the pest were worked out with the help of botanicals and microbial
pesticides. Considering the importance of the pest an attempt has been made to study the
effect of some locally isolated strains of Bacillussubtilis as seed protectants on the biology of
the pest. The two effective microbialsobtained were compared with different botanicals on
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the biology of C.chinensisso that safer means can be formulated to manage the pest in an eco-
friendly way.

MATERIAL AND METHODS

The experiment was conducted under laboratory conditions at the Department of Agricultural
Entomology, U.B.K.V, CoochBehar.To study the effect of different B.subtilis strains on the
biology of C.chinensis, solutions of the bacteria was prepared by culturing them in nutrient
broth for 2-3 days at 280C (±20C). The nutrient broth media was then centrifuged at 5000 rpm
for 10 minutes and the bacteria precipitated therefrom was mixed with distilled water (10 ml)
to make a bacterial solution. The mung bean seeds were surface sterilized with 0.1% HgCl2

for three minutes were washed thoroughly with sterile water and then the seeds were added to
the bacterial solution prepared, for half an hour. Twenty numbers of treated seeds were used
in each replication and were transferred on to a plastic jar. Therefore, ten pairs (in the ratio of
1: 1) of newly emerged adults of Callosobruchuschinensis were released in each jar covered
with a piece of muslin cloth and kept under laboratory condition. Each sample was replicated
thrice with an untreated control. Observations on damaged seeds were recorded within three
months after treatment. Similarly data on the number of eggs laid, incubation period, larval-
pupal period, adult longevity and mean developmental period (MDP) were also recorded and
put into suitable statistical analysis.
Similar procedure was followed as mentioned above to carry out the comparative effect of
different botanicals and microbials taking the dose for treatment with both edible and non-
edible oil as 8 ml/kg of seed.

RESULTS AND DISCUSSION

Data on Table 1 reveals that egg laying was the least (13.33) in Bs (T8) treatment followed by
the native rhizobacterial isolate Bs (Pundibari-1) (13.67). All the biological activities in the
present investigation namely incubation period, larval-pupal period, adult longevity and mean
developmental period of C. chinensis varied significantly with the different seed treatments
with the bacterial strains. The adult longevity ranged from 4.16 to 6.39 days with highest
incubation period noticed in the treatment with Bs (T8) (6.39 days) followed by Bs
(Pundibari-1) (5.89 days). Significantly longest duration in larval-pupal stage was recorded in
Bs (T8) (18.69 days) followed by Bs (Pundibari-1) (18.61 days) both being statistically at par.
The mean developmental period of C. chinensis on different mung bean bacterized seeds
varied significantly ranging from 31.67 to 37.66 days with the highest in Bs (T8) (37.30).

The comparison studies of three botanicals and two effective Bacillus subtilis strain on the
biology of the pest depicted in Table-2 and 3 reveals that the lowest number of eggs laid was
in azadirachtin treated seeds (7.0) followed by pongamia oil treated seeds (9.0), whereas Bs
treated seed showed 11.67 respectively. With regards to mean incubation period treatment
with Azadirachtin gave the highest result. When the highest larval-pupal period was
consideredBs (Pundibari-1) recorded18.69 days followed by Bs (T8) and azadirachtin both
being 18.55 days respectively.The highest developmental period was recorded for Bs
(Pundibari-1) (37.44 days) whereas the lowest was observed in the control lot i.e. 32.57 days.
Bs (T8) treated seeds suppressed the emergence of adults to a greater extent.
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Table1: Effect of different strains of B. subtilison the biology of C. chinensis

Treatment Dose (OD
Value)

Mean egg
laying

Mean incubation
period (days)

Mean larval-pupal
period (days)

Mean adult
longevity (days)

Mean developmental
period (days)

Bs (T-1) 0.20 14.33 4.42 16.88 11.13 32.43

Bs (T-2) 0.20 21.00 4.56 16.97 11.47 32.99

Bs (T-3) 0.20 24.67 4.39 16.97 11.27 32.64

Bs (T-4) 0.20 21.67 4.50 17.05 11.30 32.85

Bs (T-5) 0.20 38.67 4.16 17.16 11.39 32.71

Bs (T-6) 0.20 19.67 4.25 17.28 10.14 31.67

Bs (T-7) 0.20 27.67 4.25 16.99 10.80 32.05

Bs (T-8) 0.20 13.33 6.39 18.69 12.58 37.66

Bs (T-9) 0.20 19.0 4.36 17.16 10.86 32.38

Bs (T-10) 0.20 46.67 4.39 16.97 11.00 32.35

Bs (Pundibari-1) 0.20 13.67 5.89 18.61 12.80 37.30

Control - 45.67 4.91 17.25 10.75 32.19

SEm(±) 3.62 0.10 0.26 0.33 0.27

CD  (p=0.05) 10.64 0.29 0.77 0.99 0.80
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Table 2:  Comparative efficacy of two effective B. subtilis strains with different botanicals on the biology of C. chinensis

Treatment Dose Mean egg
laying

Mean incubation
period (days)

Mean larval-pupal
period (days)

Mean adult
longevity (days)

Mean developmental
period (days)

Bs (T-8)
3.12±0.83 x 108

CFU/ml
11.67

6.33

(5-8)

18.55

(17-20)

11.85

(10-13)

36.74

(32-41)

Bs (Pundibari-I)
2.85±0.52 x 108

CFU/ml
11.67

5.94

(5-7)

18.69

(17-20)

12.80

(11-14)

37.44

(33-41)

Azadirachtin
0.03%

8 ml/Kg of seed 7.00
6.66

(5-8)

18.55

(17-20)

11.24

(10-12)

36.46

(32-40)

Pongamia oil
60%

8 ml/Kg of seed 9.00
6.42

(5-8)

17.94

(17-19)

11.61

(10-12)

35.88

(32-39)

Mustard oil
(crude local
extract)

8 ml/Kg of seed 10.00
6.05

(5-7)

18.41

(17-20)

11.80

(10-13)

36.15

(32-38)

Control - 35.00
4.30

(4-5)

17.24

(17-18)

10.02

(10-12)

32.57

(31-34)

SEm (±) 1.27 0.12 0.29 0.34 0.44

CD  (p=0.05) 4.01 0.39 0.91 1.07 1.38
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Table 3: Comparison effect of two B. subtilis strains and botanicals on the percentage adult emergence and damaged eggs of C. chinensis

Treatment Dose Mean egg
laying

Mean developmental
period (days)

Adult longevity

(%)

Eggs damaged

(%)

Bs (T-8) 3.12±0.83 x 108 CFU/ml 11.67
36.74

(32-41)

16.58

(23.74)*

83.42

(66.25)*

Bs (Pundibari-I) 2.85±0.52 x 108 CFU/ml 11.67
37.44

(33-41)

17.17

(24.47)

82.82

(65.52)

Azadirachtin
0.03%

8 ml/Kg of seed 7.00
36.46

(32-40)

52.38

(46.36)

47.62

(43.63)

Pongamia oil
60%

8 ml/Kg of seed 9.00
35.88

(32-39)

48.13

(43.92)

51.86

(46.07)

Mustard oil
(crude local

extract)
8 ml/Kg of seed 10.00

36.15

(32-38)

50.03

(45.0)

49.97

(44.98)

Control - 35.00
32.57

(31-34)

87.32

(69.21)

12.67

(20.77)

SEm (±) 0.44 1.27 2.09 2.08

CD  (p=0.05) 1.38 4.01 6.58 6.58

*Figures in parentheses indicate angular transformed values
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It can be suggested that Bacillus subtilis strain T8 proved to be effective as seed protectant
followed by Bs (T1). Similarly the comparative effect of microbials and botanicals suggested
promising results in favour of Bs (T8) followed by the treatment with Azadirachtin. The
results were in conformity with the earlier workers (Singh, 2003;Bhujbal et al., 2001; Sharma
et al., 1999; Dwivedi and Mathur, 2000; Anuradha et al., 2002).
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