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Abstract

The three synthetic insect growth regulators ( IGRS), hydorprene,
S - 31183 and IKI- 7899 were tested against the last instar larvae of
Corcyra cephlonica using three different doses for hydroprene and S -
31183 and two doses for IKI- 7899.

The response of treated larvae was dose - dependent in the case
of hydroprene and IKI 7899. The high doses affected more numbers of
larvae expressed by inhibition of adult emergence. The effect of S-
31183 was not dose dependent. IKI 7899 was the most effective com-
pared with hydroprene and S- 31183.

Typical symptoms of toxicity of the three compounds could be
indicated as follows:

1 - Inhibition of adult emergence.

2 - Production of adultoids with apparent morphogenetic changes such
as deformed, short or reduced antennae, wrinkled wings and short
and subsized body.

3 - Non viable intermediate forms ( larval - pupal and pupal - adult inter-
mediates).

4- Ecdysal faliure of larvae.

INTRODUCTION

Insect growth regulators are a group of insect control agents which adversely
interfere with development and growth of insects, usually by either inhibiting chitin
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synthesis or by mimicing juvenile hormones in interfering with metamorphosis.
They show considerable promise in insect control because only the target insects
are usually affected and their toxicity to mammals is low.

The use of these materials may become one of the most potential protective
measures against stored grain insect pests. Their spectrum of biological activity
was shown to range from ovicidal and larvicdal to lethal effects on pupae as well as
adutls of these pests (Stockel and Edwards, 1981; David , 1979; Loschiavo, 1976;
Lal and Mulla , 1982; Tan KengHong, 1974; David & William, 1982).

Two compounds of this group, hydroprene and methoprene, were found to be
highly effective against some stored product coleopterous and lepidopterous insects
( Harrison & Krammer, 1975). IKI- 7899 and S - 31183 are another two promising
novel compounds for the same purpose (Meisner et al ., 1986; Attia et al., 1984).
The present study aims at determining the effect of hydroprene , S - 31183 and IKI
7899 against the stored product insect pest, Corcyra cephalonica .

MATERIALS AND METHODS

The original colony was started by collecting infested flour samples from Re-
maly wheat mills at Saieda Zeinab south of Cairo. The samples were Cleared from
other insects and maintained in the incubator at 28¢2°C and 70+5R.H. until adults
emergence. Adequate number of pairs of the emerged males and females were placed
for mating in one litre capacity lantern glass covered with muslin and having a ottom
of glazed paper fixed with rubber band. Five pairs were put in each glass. The eggs
wre collected daily from the glazed paper then used for starting a new culture
reared on sterilized wheat flour supplemented with 5% yeast extract. The colony
was maintained in 2 kg muslin covered glass Jars.

Hydroprene 65.7 % EC was provided by Zeacon Corporation . Chlorfluazuron
5% EC ( IKI - 7899) and S- 31183 ( 10%EC) were provided by Sumitomo Chemicals
Co., Ltd. Larval instars were obtained by placing rolls of corrugated paper in the
stock culture . After a period of about 35 days , the corrugated papers containing
the last larval instar were removed to collect the larvae for treatment.

The three IGRs were diluted in acetone. The larvae were topically treated with
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| ul droplet containing the required dose / larva on the dorsal thoracic region by
means of a micromerter driven syringe .

The doses used were 0.1, 0.1 and 10 ug/ ul for Hydroprene; 0.08 , 0.8 and
8ug/ul for S - 31183 and 0.4 and 4ug/ul for chlorfluazuron. The control larvae
were topically treated with acetone only. Thirty insects were used for each dose
and also for the control. The treated larvae were kept on glass discs to dry, placed
individually on cotton plugged glass test vials ( 1.5 cmx 10cm ) together with a
small amount of rearing medium and corrugated filter paper stripe to facilitate pu-
pation.

Observations were made once a week for a period of five weeks after treat-
ment . Percentages of adult emergence and percentages of deformities were deter-
mined .

Rearing and experimentation were carried out under constant temperature of
28+2°C and 70 + 5% R.H.

RESULTS AND DISCUSSION

Effects of Hydroprene

As shown in Table 1, the dose 0.1 ug/ul produced 3.3% larval mortality,
93.9% adult emergence and 3.3 failure in pupal emergence.

The dose 1 ug/ul resulted in 48.3% adult emergece , 30.7% out of them were
malformed. The malformed adults showed apparent morphogentic changes ranging
from mild or severe deformities in antennae and wings to subsized bodies . The de-
formed antennae were shorter than normal , reduced or totally absent. The de-
formed wings were either of normal size but attached to the body or greatly reduced
that the dorsal side of the abdomen was almost uncovered. Out of the total larvae
treated with that dose, 37.9% developed to pupae, 3.4% of them were pupal - adult
intermediates. These pupal - adult intermediates showed well defined adult charac-
teristics of the head and thorax, including sclerotization, while the abdomen retained
the pupal like appearance. By the end of this experiment 10.3% were still larvae,
3.4% of them died.

At the higherst dose 10ug/ul , the percentage of normal adult emergence was
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only 3.3%, 6.7% developed to pupae, whereas the majority of the treated individu-
als (86%) remained as larvae of which 6.4 % died at the end of the experiment.
These remaining larvae did not develop to pupae after five weeks from treatment
and turned into giant ones. Some of the survivals continued to moult up to 92 days or
longer and became super numerary larvae of oversized body. The retardation of lar-
val development was dose dependent. Loschiavo ( 1976) reported that treament of
the food with either methoprene or hydroprene caused failure of many of the larvae
of the confused flour beetle , Tribolium confusum to pupate but remained alive and
continued to moult for at least 150 days. Similar results were obtained by Tan King
Hong ( 1974) using hydroprene and methoprene against last instar larvae of Ephestia
cautella and E. Kuehniella. Slama et al ., 1974 believed that this type of ecdysal fail-
ure is due to dispropotionate growth of the different parts of the insect body.

The results of the present investigtion showed that the larvicidal effect of hy-
droprene was very low at 10 ug/ul since 80% of the treated larvae survived. This
is in agreement with the findings of Jackob (1973) and Mulla et al., (1975) using
mosquito larvae and Ishaaya and Ascher (1977) using larvae of Tribolium confusum.

In the control experiment 6.9 % remained as pupae and 6.9 % as larvae ,
3.74% of them died. It was noticed that the percentage of adult emetrgence in the
control was less than that among the larvae treated with hydroprene at tthe dose of
0.1 ug/ul. This was due to the high percentage of pupae that failed to develop to
adult stage.

S-33183 results are presented in Table 2 . At 0.08 ug/ul dose no adults
emerged and 51.7% of the larvae changed to pupae, categorized by 17.2 % larval -
pupal intermediates and 3.4% pupal - adult intermediates. The percentage of individ-
uals that remained as larvae was 27.6%, 3.4 % of which died five weeks after
treatment . At 0.8 ug/ul, 3.4 % emerged to moths and the percent of treated larvae
that developed to pupae was 51.7 % with no intermediate forms among them . The
percentage of individuals that remained as larvae was 44.8 % , out of these 31%
died. At the dose 8 ug/ul , there was no adult emergence , 3.6 % changed to pupae
and 96.4% remained as larveae, 78.5 of which remained alive and the rest died by
the termination of the experiment. As in the case of Hydroprene, S 31183 Caused
supernumerary larvae, some of them survived up to 106 days after treatment.
These results indicated that ecdysis was handicaped by S - 31183 and was dose de-
pendent.

The results of IKI - 7899 are presented Table 3. The dose 0.4 ug/ul resulted
in 23.3% adult emergence , 20% transformed to pupae and the rest 56.7% remained
as larvae which all died by the termination of the experiment'. Out of the emerged
adults, 28.7 % were malformed adultoids with small and wrinkled wings and reduced
antennae.
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At 4 ug/ul , 6.7% emerged to adults , 3.3 remained as pupae and the remain-
ing 90% were malformed larvae . Out of the total number of the emerged adults the
percentage of malformation was 3.3%. IKI 7899 at the two doses used, caused high
percentages of larval mortality and malformed adults. All the larvae died by the
termination of the experiment especially during ecdysis with the old exuviae re-
maining attached to the body and only a small portion of the larvae tried to get rid of
the old cuticle while the rest of the body remained trapped inside. These results in-
dicated that ecdysis is handicapped by IKI - 7899 , and that it is dose - dependent .
IKI - 7899 also caused high larval mortality. as a result of ecdysal failure due to in-
hibition of chitin synthesis. Post et al., (1974), Ascher and Nemny (1976), Clark et
al., (1977), Sahota and Ibaraki (1980) Concuded that the juvenoids interfere with
chitin synthesis , causing formation of weak integument that ruptures easily under
the pressure exerted.

the deformed adultoids showed small and wrinkled wings, reduced or totally
missing antennae and subsized body as compared with normal moths. Slama et al.,
(1974), stated that malformed elytra and crumpled hind wings resulting from treat-
ments with juvenoids can not be attributed to abnormal quantities of microtubules.
Das and Gupta (1976) attributed the malformed wings in the German roach , Blatella
germanica to failure of wings to expand and flatten after adult emergence.
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