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Abstract

High temperatures were tested as a means of controlling all stag-
es of Sitophilus granarius L. in wheat and Callosobruchus maculatus F. in
cowpea. Complete control of all immature stages of S. granariuos was
chieved by exposing infested wheat to 70°C for 20 minutes. Complete
kill for the adult stage occurred at 50°C for 15 minutes. In case of C.
maculatus, eggs, larvae, pupae and adults were killed at 65°C for 20
minutes, 70°C for 20 minutes, 70°C for 15 minutes and 55°C for 20
minutes, respectively.

INTRODUCTION

Mansour and Hassan (1976) stated that Bruchs alferii Pic. immature stages
were controlled by exposing the infested berseem seed to 60°C for 10 minutes. Var-
dell and Tilton (1981 b) found that complete control of immature stages of Rhizoper
tha dominica F. and Sitophilus Oryza. L. was achieved by exposure to 67 and 58°C
for 1.75 and 3.75 minutes, respectively.

The present work in an attempt to control Sitphilus granarius in wheat and
Callosobruchus maculatus in cowpea by exposing grains to different temperatures.



672 MAWAHE B M. ZEWAR

MATERIALS AND METHODS

The insects used were obtained from laboratory cultures kept at the Stored
Product Research Laboratory, Plant Protection Research Institute, Dokki, Cairo,
Egypt. Rearing conditions were 28+1°C and 65% R. H. The rearing media for S. gra-
narius were the wheat variety Sakha 69 and the cowpea variety Kareem-9 for C.
maculatus. Wheat and cowpea contained 12% water and were freed from infestation
by fumingation for 3 days with Phostoxin tablets at the rate of 1.5 tablet/ m3

S. granarius

Batches of twenty adult insects, 1-3 days-old, were released on 20g of wheat
in plastic tubes. After 3-4 days, all adults were removed. The infested wheat in the
tubes was incubated at 28+1°C and 65% R. H. to be used later for the tests shortly
after removing the adults. The eggs were counted, and the larvea and pupae were
recoreded after 20 and 30 days, respectively. Batches of 25 one week-old adults in
plastic tubes containing wheat seeds were used for assessing the effect of tempera-

tures on adult's life.
C. maculatus

The tests of eggs were carried out on batches of 50 cowpea seeds in plastic
tubes each seed having one egg. In the tests of larvae and pupae, batches of 50 seed,
each infested with one egg, were incubated at 28+1°C and 65% R. H. for 12 days to
be used for larvae and 20 days for pupae. In case od adults, batches of 25 newly
emerged ones in plastic tubes containing cowpea seeds, were used.

. Experimental design and analysis of data

The temperatures tested for S. granarius were 40, 45, 55, 65, 70, 75 and
80°C at 10, 15 and 20 minutes exposure. The temperatures for C. maculatus were
50, 55, 60, 70, 75 and 80°C at the same times of exposure. Each test was replicat-
ed three times using three batches for each replicate. Paralle control experiments
for both insects were carried out by keeping similat batches throughout the experi-
mental period at 28+°C and 65% R. H. In all cases of immature stages, the criterion
of effect used was the failure to reach to adult stage, and all the comparsions were
based on the percentages of reduction in adult emergence in treatment compared
with the control. In case of adults, percentages of mortality were determined and
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related to the percentages of mortality in the controls. All results were subjected to
anlysis of variance.

RESULTS AND DISCUSSION

Sitophilus granarius L.

As shown in Table 1, the overall means of percentages of reduction for adult
emergence from all the immature stages in the treatments of 45 and 55°C at 10
minutes exposure did not differ significatly since they varied slightly within a range
from 17.9 to 19.3%. Increasing the exposure time to 15 and 20 minutes increased
significantly the percentages of reduction of adult emergence to 44.7 and 64.1%,
respectively.

At 65°C and 70°C for the different periods of exposure, the percentage reduc-
tion of adult emergence increased considerably in treatments of all immature stages.
The overall means percentages reduction of adult emergence at 65°C were 40.2,
67.4 and 81.0% and increased to 57.2, 84.4 and 100% at the exposure times 10,
15 and 20 minutes, respectively.

The effect of heating on infested wheat was discussed by Vardell and Tilton
(1981b). They found that complete control of immature stages of R. dominica and S.
oryzae was achieved by exposure to 67 and 58°C for 1.75 and 3.75 min., respec-
tively.

It was clear that the larva was the most tolerant stage to the effect of tem-
perature in comparison with eggs and pupae. The overall percentages of reduction of
emerging adults for the three periods of exposure and at all temperatures were
66.1, 52.8 and 69.8% for eggs, larvae and pupae, respectively. In this respect,
Vardell and Tilton (1981 a) reported that the most sensitive portion of the insect
life cylcle of R. dominica was the egg stage and the most tolerant portion was the
pupal stage.

Treatments at 75°C for 15 minutes caused 83.1 and 73.4% reduction in adult
emergence when the eggs and larvae were exposed to such high temperature. Expos-
ing the pupae to the same treatment achieved complete control.

Complete control was also achieved when infested wheat with all immature
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stages was exposed to 70°C for 20 minutes.

All adults exposed to 50°C for 15 and 20 minutes were killed. Mortality per-
centages ranging between 70 to 80% occurred when the adults were exposed to
45°C for the same periods of exposure.

Callosobruchus maculatus

As indicated in Table 2, at 40°C only a slight effect occurred on adult mortali-
ty at the three times of exposure. At 45°C, only 50% kill occurred when the adults
were exposed for 20 minutes while 80% kill was achieved at 50°C. Complete adult's
kill occurred at 55°C at all periods of exposure.

Increasing temperature to 55°C did not significantly reduce adult emergence
at the exposure times 10 and 15 minutes. Hence, these treatments seemed not to af-
fect immatures. Increasing the exposure period to 20 minutes at the same tempera-
tures revealed a significant reduction of adult emergence when the eggs were treat-
ed, reaching to 11.3 and 32.3%, respectively.

In general, exposure to 60°C for 20 minutés increased significantly the per-
centage reduction of emerging adults in treatments of all immature stages. Mansour
(1969) found that the beetles of C. maculatus were killed at 55°C for 15 minutes and
60°C for 5 minutes. Mansour and Hassan (1976) stated that all immature stages of
B. alfieri were controlled by exposing the infested berseem seeds to 60°C for min-
utes.

Data in table 2 also indicated that the larval stage was the most tolerant to
heat. Reductions in adult emergence were 68.1, 21.9 and 39.7% for eggs, larvae
and pupae, respctively at 60°C for 20 minutes. Exposure to 65°C for 20 minutes
was fatal for both eggs and pupae, while 50% control occurred in case of exposing
the larval stage. Complete control of all immatures occurred by exposure to 70°C
for 20 minutes.
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