THE EFFECT OF DIFFERENT TEMPERATURES AND RELATIVE
HUMIDITIES ON THE LIFE STAGES OF Callosebruchus macularus (F.)
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. The effect of four different temperatutes viz,, 20, 24, 30 and
45°C pach. ip-combination with 30, 60, 50 aud 100 per cent rela-

_tive. wmidity .on the. life, stagee of C.. maculatus (F.) was.

.determined during 1967-68. The highest mean number of 835.0
. pgga taid by a female at::25°C x 50 per cent relative humidity, |
.- Qiffered significanily from all the rest of the combimations of
. temaperature and relative. humidity. The shortest oviposition

petiod of 1.75 days was recorded at. 307G 590 per cent relative
humidity.and at 35°C x 90 per cent celative humidity, The
shortest durations af larval, pupal and complete life cycle viz,
12.75, 8.0 and 24.25 days, respectively, were recerded at 30°C x

© Y0 pér cent relitive humidity. g

INTRODUCTION

Callosobruchus wmaculatus (F.), Bruéﬁidac::'ﬂdluoptcra, CHUSES SEVEDS
damage to pulses like ‘moong’ . (Phaseolus. aurews) 'mash’ (P, rungo} '‘moth’
WP, aconitifoliugy, .gram (Cleer arietiman), ete. under storage conditions,
Acgording s0 Ahmad and Abmad (1969) in- the grain markets, syrveyed. 1n,
Lyallpur and Lahore districts, an annual loss of 1,98, 7.36 and 9.72 par cent
in gram, ‘moong’ and 'mash’ respectively was caused by bruchids. Since the
intensity of attack and extent of damage by insects are greatly influenced by
variable seasonal and environmental factors like temperature, relative humidity,
etc., iiformation regarding the effect of these fectors on the life ¢ycle of pest

insects would be helpful in forecasting the intensity ‘of atiack and plamning
and devising control measures against them, wid B

Ouchi (1935) found that female of €. chinensis L. laid the lagest nuiber
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of ggga at 29.7°C and 93 per cenmt relative humidity, However, 3°C and
o per cent relative humidity were optimum for the development of the pest
Arara and Pajni (1959) reported 350C as the optimum temperature for the
develapment of , aralls.

_ ‘Schoof (1941} reported that the development period of €. mgewlatus
(F.J£éd on cowpeas at 30°Ctook 20,0, 22.7, 26.1 and 29,1 days at 91, 44,
21 and 3 per cent relative humidity, respectively. El-Sawaf {1955j observed
that this insect laid more sggs at 25°C than at higher or lower tempsrature, aad
between 55 and S0 per cent relative humidity,  He also stated that the food
and temperature-on which the bestle was bred influenced the number of eggy
laid. Howe and Currie (1964) reported chick pease to be the best of the sin
different types of food they tried for brecding €. macwlatus. They also
obgerved that 32. 5f‘_C and 90 per cent refative hutidity were optimimn for the
rapid development of the pest.  Mookhergie and Chawala {1964) reported that
the optimem zone of developinent was beiween 20 to 30°C and 45 ta 6D
per cent relative humidity. Raina (1970) found that C. maeudatis at 30°C and
70 per cent relative humidity laid 116 eggs and completed combined lacval

-and pupal developmint in 24 days.

In the present investigation an attémpt has been made to find out the

effect of different temperatures in combination with various relative humidities
on the life stages of C. maculotus (F.}

MATERIALS AND METHODS

Advuits of C. macwlatus (F.), were collected from Lyaltpur grain market
‘and released for multiplication in a glasy jar containing gram grain, The jer
was kept in an incdbator running at 30°C.” The progeny of these insects waa
used in wll the subsequent experiments.

" The effect of four difflerent temperstures viz., 20, 25, 30 and 15°C io
combination with four relative bhumidities, viz, 30, 60, 9¢ and 100 per cent,
o.the life stages of this insect, was studied dunng 1967-68. © The requisite
hum;ldltws were maintained in drﬂ'ercut desiccators according to the technique
followed by. Suiomnn(lﬁiljr

Pairs of copulating bectlea were caught and each pair put into 4 glass
beaker of 50 ml. cepacity having gram seeds to serve as the substratum for
oviposition. The beakers were covered with small pieces of muslin cloth and
kept in the - respective desiccators of various constant temperatures. The
hatching of the eggs was chserved by examining five grains from each beaker
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vndei binocular and the larval development was studied by dissecting twe o
threz grains daily. ) 2}

RESULTS

The data obtained from exﬁr.rimnnts have besn shown in Fig.
. These data show that the highest mean number of 85.0 eggs, laid by a female
at 25°Cx90 per cent relative humidity, differed significantly from all the rest
of the combinations of temp-:r-ature and relative humidity. The shortest
oviposition period, recorded both at HPCx90 percent relative humidity
and at 35°Cx 20 per cent relative humidity was 1.75 days end it differed
significantly from the other treatments. The longest oviposition period was
B. 50 days recorded at 20°C % 60 per cent relative humidity followed by 8.23
and 7.75 days at 20°Cx 30 per cent relative humidity and 20°Cx 100 per
cent relative humidity, respectively.

. . The duration of £gg-stage at all the four levels of relativea humidfty,
was minitaum (3.5 t0 4.5 days) at 30°C and 35°C and masimum (10.5 to 11.50
days) at 20°C while at 25°C it ranged between 8.0 to 8.50 days.

The shortest d,m-atién of larval life was found to b= 12.75 days at 30°Cx
90 per cent relative hamidity, whils the longest duration of 35.30 days was
at 20°C X 190 per cent relative humidity. The longest duration of 21,50 days
in ¢ase of pupal stage was recorded at 20°C x 100 per cent relative humidity
pnd it differed significantly from the rest of the combinations. The shoriest
durstion of 8.0 days, recorded at 30°C X 90 per cent relative humidity, how--
ever, did not differ significantly from the resuits obtained at 30°C with o,
60 gnd 100 per cent relative humidity and at 35°C with 30, 60, 20 end 100 per
cent relative humidity.

The shortest duration of adult life, observed at 35°C X 100 per cent
relative bumidity was 4.25 and 5 days in case of male and female, respectively.
Tt differed significantty in ali the vest of the combinations of
temperature and relative humidity. The longest duration of gdult life Whs :

12 to 13.25 days and 11.50 to 12.75 days in case of female and male respec—
tively at 20°C with all the combinations of relative humidity. The effect of
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30 per cent and 90 per cent relative humld:ty on the longevity of adult life at
*C was not significant.

FIG. t EFFECT OF DIFFERENT TEMPERATURES AND RELATIVE
HUMIDITIES ON THE LIFE STAGES AND EGG LA¥YING QF
CALLOSOBRUCHUS MACULATUS. (F)
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DISCUSSION

The pressnt ﬁﬁdin; that the optimum development of C. pacilas wWas
at 30%C x 90 per cent refative bumidity corroborates with the results of Howe
and Currie (1964) whe reported 32.5°C and %0 per cent’ eslgtive humidity to
be the optimum for the rapid development of this insect and Mookherjie and
Chawala {1964} who found the optimum zone of development to Le between
20—30°C and 45 to 60 per cent relative humidity, Results ceported by El
Sawaf (1956) on the oviposition of C. maculatis (F.} that at 25°C and 55 to
$0 per cent relative huniidity the insect laid more nuntber of cgps them at
higher or lower femperature, are also similar to the present finding. The
optimum conditions for completing ali the life stages, in the shortest period
of 24,25 days in the present study, have been found to be 30¥ and %0 per
cent relative humidity, These results compare favourably well with those of
Raina (1970} who found that at 30°C and 70 per cent relative humidity, the
combined larval and vupal development took 24 days. -
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