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The elimination of insect population through
chemosterilization has proved its superiority over
the conventional methods of control by chemicals
and is gaining wide favour and popularity, Since
1955, when the first successful attempt to erad-
icate the screw-worm, Callitroga hominivorax
from Curacao island was made by Baumhover,
et. al. (1955), there has been a spectacular devel-
opment in this field of insect control and chemo-
sterilants have proved their worth against a large
number of insect species of public health and
agricultural importance. Knipling (1959, 1966)
discussing the ways and means of controlling
populations through the sterile male release tech-
nique pointed out that complete elimination of
insect population is possible if chemosterilization
is integrated with other methods of control,
Hedin, ¢ al. (1964) studied the effect of apholate
on the male boll weevil, Anthonomus grandis and
found it to be an effective chemosterilant when
given in diet or when the weevils were allowed
to feed on cotton plants sprayed with aqueous
solutions of apholate. The most promising me-
thod of testing chemosterilants against Diabrotica
balteata consisted in exposing the adults to che-
mosterilant residues on glass surfaces (Creighton,
et al., 1966). Oral intake of apholate, tepa or
metepa did not produce any satisfactory results
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whereas treatment with residual contact method
caused 100%; sterility in several instances. Adults
of the cereal leaf bestle, Oulema melanopus were
completely sterilized when both sexes were dipped
in 0.059%5 aqueous solution of apholate for 30 se-
conds (Ezueh and Hoopingarner, 1967). Mason
and Smith (1967) found that 059 and 1.0%
apholate in bait and 0.5 % apholate applied as a
contact spray or as a residue on glass effectively
sterilized both sexes of Drosophila melanogaster
and the same compound has been found to
be an effective chemosterilant of D. cingulatus
(Mustafa and Naidu, 1964).

So far a little is’ known regarding the com-
parative effectiveness of different chemosterilants
against Dysdercus cingulatus. An attempt was,
therefore, made to evaluate the efficiency of
apholate, tepa and metepa as the chemosterilants
for D. cingulatus.

Materials and Methods

Test insect and Chemicals : The bugs during the
present studies were obtained from a normal
strain of D.cingulatus that is being maintained
in the laboratory since 1964. They were kept at
a temperature of 29+1°C and were reared on
water soaked cotton seeds.

The alkylating agents, apholate, tepa and me-
tepa were obtained through the courtesy of Dr.
A. B. Borkovec, in charge, chemosterilant investi-
gations, USDA, Beltsville, Maryland.
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Experimental procedure : 0.2595 and 0.5% solutions
of the three chemosterilants were prepared in
acetone, 5c.c. of the desired solution was spray-
ed on each petri dish, 3 inches in diameter. The
dish was continuosly rotated on the surface until
dry and in this way an even film of the chemo-
sterilant was obtained. Freshly emerged adults
were released in between the two treated petri
dishes for the desired period of time and were
then transferred to clean glass jars. Virginity of
adults was self insured as copulation always sta-
rted at least two days after emergence. Sexing
was, therefore, done only after treatments and
single pair reciprocal crosses were established
between treated and normal males and females
and also between treated males and females. Five
pairs of each type were observed for the rate
of oviposition and the fertility of eggs. Per cent
sterility and per cent net sterility was calculated
by the following formula :

Total number of
unhatched eggs

X100 =9 sterility
Total number of eggs laid

% sterility _ % sterility .
in test in norma .
norm X100=9% net sterility

100—sterility in normal

Results

The results obtained (Tables 1-3) show that all
the chemicals could produce sterility in D, cin-
gulatus but apholate was the most effective of the
three chemosterilénts tested. ‘ ‘

The males when exposed to dishes ‘treated at
the rate of 1.77 mg/sq. inch of apholate for 30
minutes and mated with normal females induced
31.8% net sterility as against 27.4% net sterility
obtained in the case of tepa treated males and
9.77% in case of males treated with metepa. The
rate of sterility increased when the males were
exposed for a longer period and 63.6, 44.4 and 49.7
% net sterility was observed in the eggs laid by
normal females after having mated with males
that had been exposed to apholate, tepa or me-
tepa for two hours. The sterility was still higher
when the males after having been exposed for
two hours to 3.54mg/sq. inch of the chemosteri-

Table 1. Effect of apholate on the fecundity and fertility of D. cingulatus.

. Exposure No. of eggs laid :
glon/gentil;lact}x‘on period tSe:; d % Net sterility
8/5q. hours reate Average Extremes '
1.77 05 Male 124.0 88 164 31.8
1.77 0.5 Female 89.0 43 119 10.9
1.77 0.5 Both 89.0 27 158 472
1.77 1.0 Male 124.4 56 212 30.3
177 1.0 Female 112.6 77 152 229
1.77 1.0 Both 88.2 69 129 60.7
1.77 2.0 Male 100.4 79 153 63.6
1.77 20 Female 101.0 60 117 42.8
177 2.0 Both 59.4 23 127 56.01
354 0.5 Male 124.4 92 150 355
3.54 0.5 Female 111.6 57 209 16.7
3.54 0.5 Both 77.6 42 112 53.1
3.54 1.0 Male 67.8 21 93 438
3.54 1.0 Female 112.4 81 148 20.6
3.54 1.0 Both 158.2 125 192 76.6
3.54 2.0 Male 114.0 38 185 97.5
3.54 20 Female 79.8 46 118 35.2
3.54 2.0 Both 46.2 22 79 100.0
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Table 2, Effect of tepa on the fecundity and fertility of D.cingulatus
. Exposure No. of eggs laid
Concentration ! Sex , s
p period ‘ % Net sterility
mg/sq. inch in hours treated Average Extremes
1.77 05 Male 208.4 171 236 274
1.77 0.5 Female 115.5 45 195 5.2
1.77 0.5 Both 1785 - 111 237 38.3
1.77 1.0 Male 202.2 152 251 28.6
1.77 10 Female 164.7 109 258 154
1.77 1.0 Both 109.2 46 172 54.6
1.77 20 Male 202.5 197 208 444
1.77 20 Female 135.7 114 156 335
1.77 2.0 Both 89.7 41 131 75.05
354 0.5 "Male 1258 98 160 403
3.54 0.5 Female 186.3 168 244 18.6
3.54 05 Both 159.0 87 225 39.9
3.54 1.0 Male 148.0 109 232 475
3.54 1.0 Female 192.7 141 295 30.3
3.54 1.0 Both 178.7 114 226 534
3.54 20 Male 136.0 72 213 63.5
3.54 20 Female 189.0 149 250 37.6
3.54 2.0 Both 129.3 105 235 66.5

Table 3. Effect of metepa on the fecundity and fertility of D. cingulatus.

Exposure

No. of eggs laid

Concentration 2 Sex os o
A period 9% Net sterility
mg/sq. inch in hours treated Average Extremes
1.77 0.5 Male 95.0 48 172 9.77
1.77 0.5 Female 109.5 51 250 14
1.77 0.5 Both 1014 43 132 379
1.77 1.0 Male 127.0 82 137 39.3
1.77 1.0 Female 107.2 36 172 214
1.77 1.0 Both 129.7 68 181 46.3
1.77 2.0 Male 95.5 62 136 49.7
1.77 2.0 Female 130.4 46 217 28.9
1.77 20 Both 93.5 46 142 724
3.54 0.5 Male 1475 112 201 24.2
3.54 0.5 Female 93.2 77 123 9.4
3.54 0.5 Both " 1216 46 183 335
3.54 1.0 Male 95.6 52 131 39.3
3.54 1.0 Female 121.7 82 183 14.7
3.54 1.0 Both 120.2 76 173 385
3.54 2.0 Male 174.2 106 304 49.7
3.54 2.0 Female 75.0 48 132 30.3
3.54 20 Both 98.7 69 113 59.7
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lant were allowed to mate with normal females.

Females were less affected than the males as
far as the hatchability of eggs was concerned.
A net sterility of only 35.2% was observed in
the eggs laid by females exposed to 3.54 mg/
sq. inch of apholate for two hours and mated
with normal males as compared to 97.5% net

sterility where only males had been treated at .

the same concentration and exposure period.
Treatment of both the sexes added up the steri-
lity effect and a higher sterility was observed in
all such cases.

Mustafa and Naidu (1964) exposed the adults
of D. cingulatus to petri dishes treated with apho-
late and found that the degree of sterility varied
with the concentration of apholate and the expo-
sure time. It was also found that more eggs were
laid by the females that were mated with males
exposed to a surface containing 0.35 mg/sq. inch

than by the females mated with males exposed to

a surface containing l.4mg/apholate/sq. inch. A
considerable reduction in oviposition was also
observed when the females were exposed to a
surface containing 0.7 mg. apholate/sq. inch for
18 hours. A similar reduction in the number of
eggs laid by chemosterilized females had been
observed by Morgan and LaBrecque (1962) in
the case of Musca domestica. The present author,
however, could not find any such reduction in
the number of eggs laid by the females of D.
cingulatus when chemosterilized with apholate,
tepa or metepa.

Summary

The efficiency of apholate, tepa and metepa as
chemosterilants of D. cingulatus was investigated.
The freshly emerged adults ‘were exposed in be-
tween the two petri dishes treated with 1.77 and
3.54 mg. /sq. inch of three chemicals. The single
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pair reciprocal crosses were made between the
treated and normal males and females and also
between treated males and females. The apholate
was found to be most promising out of the three
chemicals tested. The rate of sterility increased
with an increase in the exposure period and
concentration of the chemicals. The males were
more affected by the sterilizing action of the
chemicals as compared with females, A net ste-
rility of 100.0% was observed when both the
sexes were exposed to a surface containing 3.54
mg. apholate/sq. inch for two hours.
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