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Effect of Different Concentrations of Thiourea on the Longevity,
Fecundity, and Egg Hatchability of the Beetle,
Epilachna dodecastigma (Muls.)
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Abstract. The present paper elucidates that 0.005 to 0.05 per cent of thiourea has no signi-
ficant effect on the longevity of Epilachna dodecastigma. However, when the concentration
was raised from .05 to o.10 per cent (t = 7.72, P < o.001) and from o.10 to 0.zo per cent
(t = 1.90, P < 0.20), the longevity of the beetles was significantly reduced. Further, it has
also been observed that as the concentration of thiourea increases, the number of eggs laid
by the beetle decreases and complete sterility was achieved when 0.05 per cent of thiourea
was applied. Therefore, 0.05 per cent of thiourea concentration is the most suitable dose for
the sterilization of E. dodecastigma.
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Introduction

The concept of decreasing populations of rapidly reproducing organisms by reducing
their birth rates rather than by increasing their death rates found its more striking
application in the field of insect pests (KNIPLING 1960}. Sterility in insects has been
found to be introduced either by their exposure against radiation (WEIDHAAS 1973;
MiLLER & WEIDHAAS 1974; BUSHLAND 1975) or by chemosterilants (CRYSTAL 1972;
CHAUDHRY & TRIPATHI 1976, 1977 ; TRIPATHI 1981). Chemosterilants score and edge over
radiation because they are relatively cheap and are easy to use when compared to the
expensive equipment needed for irradiation (JAMES 1g972). Besides, they have been
reported to have less adverse effect on the longevity and mating competitiveness.
Several workers have observed that the treated insects have reduced fecundity (CRYSTAL
& LACHANCE 1963; LACHANCE & LEVERICH 1968; BEATTIE 197g) and egg hatchability’
(MaToLIN & SKUHRAVY 1976; CRYsTAL 1978). The potentialities of chemosterilization
for the control of insect pests have been elaborated by KNIPLING (1962, 1963), BORKOVEC
(1971, 1979), CRYSTAL (1972, 1975), CHAUDHRY & TRIPATHI (1976, 1977), TRIPATHI
(1981), CrysTAL & HAUGHT (1982), and SATYANARAYANA & SURUMAR (1985). The
chemosterilant thiourea has been found to induce sterility in many insects, viz., Cochlio-
myta hominivorax (Gouck et al. 1963), Sarcophaga ruficornis (CHAUDHRY & TRIPATHI
1976; TRIPATHI 1981), and Musca domestica (HALL et al. 1979). Epilachna dodecastigma
is a serious pest of most of the cucurbitaceous plants of this region. In the present work
an attempt has been made to observe the effect of thiourea on the longevity, fecundity,
and egg hatchability of the beetle, E. dodecastigma.
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Materials and Methods

Newly emerged female beetles, E. dodecastigma were obtained from the culture maintained
in the laboratory at 27 + 4°C and 95 4 3% RH and were divided into seven groups. The
beetles of the 1st, 2nd, 3rd, 4th, 5th, and 6th group were fed on leaves of Luffa cylindrica
soaked for 15 minutes in distilled water containing different concentrations (0.0o05, o.o10,
0.023, 0.05, 0.10 and 0.20 per cent) of thiourea, respectively, whereas the bectles of the 7th
group (used as control) were fed with leaves of L. cylindrica soaked in distilled water for
15 min. The beetles of all the seven groups were allowed to mate with unmated fresh males
of the same age. The number of eggs laid by both the treated and control beetles were collec-
ted daily and counted in order to calculate the realised fecundity. The eggs hatched from
the treated and control groups were counted and the observed sterility was calculated by
applying Chamberlain’s formula (1962).

Results and Discussion

It was observed that the normal life span of adult E. dodecastigma is about 37 days
and that it becomes sexually mature on the 4th day after emergence. The first batch of
eggs was laid by the beetles on 7th day of their emergence. The female laid about 386
eggs in her lifetime,

When the adult Epilachna were fed on the leaves containing 0.005 per cent thiourea,
the beetles were alive for 35 days. Mating took place like with normal individuals and
the first batch of eggs was laid on the 7th day of emergence. Altogether 337 eggs were
laid by the beetles, out of which 271 eggs hatched, i.e., 8o per cent hatching was recorded
(Table 1).

When the concentration of thiourea was increased to 0.01 per cent, the beetles sur-
vived 34 days. Mating was normal and it took place on the 4th day after emergence.
After mating the first batch of eggs was laid on the 7th day. Altogether 234 eggs were
laid throughout the life span, out of which only 72 eggs hatched, i. e., about 37 per cent
hatching took place (Table 1).

Beetles fed with 0.025 per cent thiourea were found to be alive for 33 days. Normal
mating was recorded and it took place on the 4th day after emergence. The first batch
of eggs was laid on the leaves of Luffa on 7th day of emergence. 102 eggs were laid through-
out the life span, out of which only 23 eggs hatched, i.e., 22.54 per cent hatching was
recorded (Table 1).

When E. dodecastigma were administered with 0.05 per cent thiourea (in the soaked
leaves), it was found that the beetles survived up to 31 days. Normal mating was observ-
ed on the 4th day after emergence. However, in this case no eggs were obtained through-
out the observation period and complete sterility was achieved (Table 1).

When beetles got food (leaves) containing 0.10 per cent thiourea, they remained alive
up to 12 days. In this case, though the mating occurred and that also on the 4th day
after emergence, the mating period was quite short. No egg laying was recorded through-
out the survival period (Table 1).

Epilachna fed on the leaves containing 0.zo per cent thiourea survived only up to
5 days. No mating was observed in these beetles (Table 1).

Table 1 shows that concentrations from 0.005 to 0.05 per cent thiourea have no
significant effect on the longevity of E. dodecastigma. However, when the concentration
of thiourea was raised from 0.03 to 0.10 per cent {t = 7.72, P < 0.001) and from 0.10
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Table 1

Effect of thiourea on the longevity, fecundity and sterility of E. dodecastigma.

Dose Longevity No. of eggs No. of eggs Observed Corrected**

(in conc.) in days laid/? hatched sterility  sterility

% (mean £ SD) (1nean 1 SD)  (mean £ SD) % o,

0.005 35.3 4 6.11 337 + 22.04 271 4 15.36 19.58 13.78
t = 0.08%* t = 7.042 t = 22.612

0.01 34.2 4 5.94 234 4 20.51 72 4+ 12.30 69.23 60.58
t = o.21* t=11.188 t = 7.07%

0.025 33.4 + 5.92 102 + 16.62 23 + 9.41 77.45 75.83
t = o.57*

0.05 31.6 + 5.11 — — 100.00 100.00

= 7.72%

0.10 12.1 + 7.65 — — — -
t = 1.90¢

0.20 5.2 + 2.69 — — — —

Control 36.8 + 6.21 386 + 28,41 360 4 16.34 6.73 —

Between 0.20 t = 10.082 — — — —

and o.005

Between 0.005 t = 0.38* t = 3.05D t=9.778 - —

and control

Significant at the level of 20,001, Po,05, ¢0.20 and * not significant.

9, hatch in control — 9 hatch in treated
% hatch in control

**Calculated by Chamberlain’s formula (1962) =
X 100.

to 0.zo per cent (t = 1.0, P <C 0.20), the longevity of the beetles was significantly
reduced (Table 1, Fig. 1). This shows that 0.10 and 0.20 per cent of thiourea has lethal
effect. A decrease in the number of eggs laid by the beetles with the increase of thiourea
concentration clearly indicate that thiourea prevents the embryonic development of
ovary (Table 1, Fig. 2). Similar observations have been made by MATHEW & Ra1 (1975),
GeLBIC & SocHA (1976), Haniorakis & CATsouLAcOS (1977}, BEATTIE (1979}, HALL
et al. (1979), SARASUA et al. (1983) and SUCHARIT et al. (1984) in many other insects
by applying various chemosterilants. SAXENA & MATHUR (1981) while working on
the eggs of Tribolium castanewm with benzoylphenyl urea compound further reported
that the egg shells split, but the larvae fail to emerge from the eggs. The death of
offspring may be due to the longer degree of rigidity in cuticle which fails to. resist the
muscular traction during hatching, thereby, resulting in the death of larvae within the
eggs (SATYANARAYANA et al. 1985). Interestingly, when the thiourea concentration was
raised from 0.025 to 0.05 per cent, complete sterility was achieved as no egg laying
occurs throughout the beetles’ life-span without much adverse effect on the longevity.
Histopathological studies of the ovary of Epilachna at this concentration show that
the transport of vitellogenin — the major source of yolk protein — from the haemolymph
to the developing oocyte is completely stopped with the result that the oocyte remains
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Fig. 1. Graphic representation of effect of thiourea on the longevity of E. dodecastigma
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Fig. 2. Graphic representation of effect of thiourea on the fecundity of E. dodecastigma
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underdeveloped (SHANKER & TRIPATHI, 1986). SATYANARAYANA & SUKUMAR (1985)
have made identical observations in soap nut bugs Leptocorisa coimbatorensis by treat-
ing them with penfluron. They found that at 3 per cent concentration remarkable
retardation of reproductive system occurs and fecundity became nil.

The results dicussed so far reveal that of all the concentrations applied, 0.05 per
cent thiourea was found to be most suitable as at this concentration 100 per cent sterility
was induced in the adult E. dodecastigma without much affecting its normal life span and
mating vigour. Therefore, 0.05 per cent thiourea concentration is the most suitable
dosage for sterilization of Epilachna.
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