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IRNTRODUCTION

It ie 5 well known fact that a oonsiderable number
of insects do not reoveive lethal dosages of the taxicant
in the field, due to many factors among which are the nip-
spplication of insecticides and fallure of some insects to
ocome in contact with treated surfaces. 4Accordingly insect
population can be divided into two groups, one that receiver
lethal doses, and the other which receives sublethal doses
and almoat survives. The latter group has reoeived much
attzntion from Entomologists during the recent years. It
is prohable that some changes would ocour in the individuals
of suoh insects, resulting in a certain degree of deviation
from the oharacterlstic pattern of the population. The
Egyptian cotton leaf worm Spodopters littoralig (Boisd.),
the main cotton insect pest in Egypt is controlled by using
chemicals especlally when hatohing takes place. The aim
of the present work was to study the effect of sublethal
doses of certain ingecticides on v:

1=~ The duration and longevity of the larval stage.

2~ The duration apd longevity of pupal stage.

3~ The activity and reproductibility of moths emerged
fron treated larvae.
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REVIEW OF LITERATURE

Speyer (1924) found that arsenioals produced partial
or ocomplete sterility of lepidopterous adults. Copper
arsepate reduced the number of eggs produced by the Souther:n

arny warn, Frodenia exidagna (Cramer). However, egg hatch
apparently was not affacted (Ferguson 1942),

Parkin (1946) investigated the effect of ethylene
dichloride and tetrachloroethylens on the female granary
weovil. Sitophilus granarius (L.), (as Calandrq graneria
{(L.)) and found no adverse effects on the reproductive
orgsna. Sodium fluoride at high but sublethal concemtra~
tions reduced inltial egg production of the corfused flour
beetle, Tzibolium confusum Jacquelin du Val, which then
returned to greater or normal numbers. However, low
dosages stimulated inoreased egg production without effect-—
ing hatching of the eggs (Johansson 1950).

In experiments carried out by Temhet (1947) where
large mumbors of the cigarette beetle, Lamioderma sexrico
(F.), were ‘expoged to sublethal dosages of ps:zatbnm am:ay,
it mu Shgwn, tlw: amivmg heetles @pposited cu:»:lqr aboxﬂ;

nie :“j:;_{;_;,;_:‘t:m the omEEfaf the. c:.ga::ef.i;e

e . B R

ha;lf aa,mnr ags as beeﬁles not ex;aoaed to sunh smay“‘
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warehouses was consistently better than was indicated by
the mortality date frow lots of test insects. For example,
i2 a spray killed 50 per oent of the cigarette beetles
present and alao reduced by 50 per cent the number of egga
deposited by the surviving boetles, the total effect wae
eguivalent to a 75 per cent reduotion in population

Knuston (1955) studied the effect of exposing
Drogophela melanogaster to sublethal doses of Dieldrin.

Dieldrxin-~expoged flies, produced 76 per ocant more
egge, 5.6 per cent more larvae, 5.7 per oent mOTe pupae,
and 5.8 pexr oent more adulte than control flies.

The average numbex of eggs laid per day per £ly by

treated fliee wae, bowever, only about 0.9 per cent greater

then that of untreated and corresponding average number of
resulting larvae per day per fly from treated flies was
actually about 1.3 per oent less than that of untreated.
The greater total progeny from treated flies resulted not
beocange of gtﬁnl&t:l.nn of greater progeny production per
given unit of ¥ime, but apparently beceuse theae fiien

lived Jongexr than iahe un‘l:reated fl:uaa and therefora had a .

.]m:gar ﬁme tn pmduee
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Aocording to Salt (1955), it was reported that
sublethal treatmeiit causes eifecta that very in permaneuce
and severity, but muy be suffioient to 1qh1bic the mujor
dovelopuental thanges, This was oonfimed by observations
on the effect of chilling on eggs of Oncopeltus fasclatus
(Dall.) and on the immature stagea of Cryptplestes
(Laemophloeus) ferrugineus (Bteph). Arbitrary mortality
counte may be adequate for some comparative purposes, but
survivors should be considered for determination of the
relat ive effaoctiveness of different dosagea, since the
potentialities for effective reproduction of insects that
survive hﬂgﬁfhnd low dosages will be different.

Lekooy (1958) found that, when fourth instar larvee
of Leptinotargs (Say) were dusted with DDT, the treatment
had no effect on the subsequent duration of development
of the survivors, but the mortality rate of the resulting
adults was ingreased, whether they were fed ox not; and
the females laid more eggs than did untreated beetles.

Abo El-Nasr and Moufied (1960) studied the longevity
of moths of onﬂgg&g litura ¥, under naitural conditions in
different seasorns. Iaboratory investigations were made on
the effect of mating and type of_ipod on gurvival of moths.
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In addition the effect of food or rate of oviposition and
hatchability of eggs were treated.

Cold weather was found to prolong the longevity of
adults ag moth lived longer in winter and early spring thun
in summer or autumn., Mating shortened longevity of females
while it hag no significant effect on the males. Longevity
of moths was also prolonged when fed on 20 % solution of
honey, while unfed moths had the shortest life span. Rate
of oviposition and hatohability of eggs were significantly
dependent on the type of food offered toc moths.

Kamel (1960) recorded that in laboratory tests on
the various Instars of the cotton leaf worm using Lindane,
Endrin, Dieldrin, DDT and Toxaphene as stomach poisons.
Be proved that the effe¢t of each individual insecticide
on any larval ilnstars decreases successively by the dec-
reaze of percentage of insecticide uged. Endrin seems to
give the highest kill against the lst, 2nd, 3rd, and 4th
ingtars, and was followed by Lindane, Dieldrin, DDT and
Toxaphene. Against the 5th and 6th instars, Linade seems
to be gomewhat effective thap Endxiv.

Residual atudies proved that Endrin was the most
persigtent material and was followed by Dieldrin, DIDT,
Lindane and Toxaphene in & dezcending order.
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Lakocy (1960) investigated laboratory the effeoot
of sublethal doses of DDT on the development ¢f potato

beetle Leptinotares decemiinegta (Say). Fourth instar
larvae and adulte of L. decemlingata were dusted under a

bell~jar with sublethal doses of a 5 per cent DUT dust and
cbeerved for the effect of the poison throughout the rest
of their lives. Whsn fourth-~inatar larvee were treated,
mortality was increased during the pupal stage and the
period before the resulting adults entered hibermation,

as compared with untreated ingeots. Summer adults ahowed
no increased mortality when treated eight days after emerg-
ing, but mortality was increased during hibernation and
decreased after it when they were dusted Jjust before enter-
ing hibernation. Beetles dusted eight days atter emerging
¢rom bibernation showed greatly inoreased mortality. As
regards feeding and fecundity after the diapauvse, the two
lotes of beetles treated btefore hibernation beth showed
considerable increases, whereas thoge dusted after hiber-
nation showed decreases. The fertility of the eggs laid
did not diffexr from that in the control aseries.

Lakooy (1960) dusted 4th ingtar larvae anxd adulta
8 days aftexr emergence of Leptinotarsa decemlineata (Say)
under a bell-jar with a sublethal dose of 5 per cent IDT

dust over eight generations. He found that treatment in
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onoe generation Mroach mortality in tho progeny, partic-—
ularly at the hatobing stage and during larval development.
The inoreases observed were irregular, but in the 8th gener-
ation mortality sfter hatohing was 84 per cent, as compared
with 46,2 per cent for an untreated straln, and that during
larval development was 60.4 per cent, as compared with 16.4
per cent for no treatment. After hibernation, treated
adulte showed increaged feeding and reproductive abllity.
Thexre was no apparent inorease in resistance to DDT ae a
result of the treatment.

In laboratory tests carried out by Losohisvo (1960)

in Manitoba, in which adults of Tribolium confugum Duv.

were exposed to low doges of 1, 1.5 or 2 mg ethylene dibro-
- mide per 111::::':601 five hourg at 27°0. (80.6°F.) and then
trangfexrred to a culture medium, females proved more sus-
captible than males and the survivors lald few eggs during
the next ten days, whether mated with treated or untreated
males. The percentage of eggs that hatched was reduced
when both parents had been treated with 1.5 -~ 2 mg. per 1.,
but viable eggs gave rise to larvae that developed normaily.
Egega were fumigsted similérly, and those treated wheﬁ foux
days 0ld failed to hatch, whereas one day-~old eggs were un-
affected by 0,5 mg. but were reduced in viability by 1 mg. -
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sthylens dibromide per itre, development after hatohing

was nommal. Rumigation of pupse with 0.5 ~ 2 mge. per litre
showed that susoeptibllity increased with age and was greater
for females than for males, many showed abnormal darkening oZ
the cuticle and abnormal development at emergence. There was
no evidence of a strein of T. gonfugum Duv, resigtent to the
fumigant .

Eldafrawi et gl. (1964) carried out laboratory tests
to study the susceptibility of different larval ingstars of

Spodopters Alttoralig to insecticides. Insecticides tested
w'o:u ‘duaolvod in .&on.md ware used topiocally. The I.D50'a
of dighlorous, trichlorophon, pyrethrina and toxaphene were
found %o be 0.082, 0.233, O.] and 2.64 mg. per g. body welght,
respectively, for 3>»d instar lawae; O.l, 0.152, 0.0%2 and
1.43 mg. for 4th instar larvae; and 0.042, 0.201, 0.15 mg.

and an undetermined larger amount for 5th instar larvae. The
lethal dose per larva increased propoxrtionately with the inc-
reased weight of the larwa in sucoessive instars and within
a éinsle instar. It is concluded that susceptibility remained

almost constant throughout the larval ataga;

Eldafrawl et al. (1964) carried out investigations to

| taaar the reversion of toxapheus resistance in the cotken
1amnm§. M (Bi.oﬂd.). Toxaphéme has been used -
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against §. litkoralis on ocotton in Egypt from about 1955
until )196) whon it falled to give control in many parts of
the sountry, therefure it was replaced by carbaryl and tri-
chlorphon in 1962.

4 colony of §. Jittorglis derived from egg~masses
collsoted at five localitiss in Bebalira province, where

toxapbene had bean in use until nine months eazlisr. The
susceptibility of the third-instar larvee was tested labo-
ratory by toplcal appliostion of asetone solutions of toxa-
phene, the IDgy,, Were 4.8, 2.4, 249, 2.1 and 0.92 mg.pex g.
body weight in July and December 1962 and May, July and
August 1963, respectively, The trend in increased suscep-
"%4bility to toxsphene was aleo shown in field populations
that had been expoped to oardaryl and triohlorophons.
Reversion appeared %o have taken place.

EKuipexs (1964) studied the effect of sublethal
doses of DDT and Parathion on the egg production of the
clorado beetle Leptinotarss decemlineata (Say), in Holand.
The author found that the injeotion of sublethal doses of
P.P, DI in oil solution into the abdomen of females five
or six days old, elightly ‘inereased egg production during
the fiwst and agpeond woeks of oviposition, but doses h::gh
enough tio' oause heavy mortality redused fac!mdlty. "
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Re-injection of survivors 1l daye later with half the
original dose cauged the death of many of the femalea by
mechanisal injury. In an other tost & significant inc-
rease in egg production throughout the laying period
resulted from the application of low doses of P.,P, DIT

in acetone to the pronotum, and in fourth week only, from
ainilar treatment with 97 per cent Parathion. In order
to increase oviposition, treatment had to be made at the
beginning of oviposition, laber application resulted in
hyperactivity, low mortality and irregular and reduced
egg-laying. Since the Corpora allata of some females
externally treated with P.P. DDT proved to be slightly
(though not significantly) larger than those of untreated
ones, it is suggested that the material may stimulate the

production of hormones.

Oaherova (1964) studied the affect of gublethal
doses of demeton (merksptefea) at two concentrations
(0.015 and 0,001 per cent) corresponding to the Icao_go
and the 1-050_4_0. on the survival, development and fecun~
dity of Tetxanyohus felarius (L.). when 0.015 per cent
demeton was applied in the lat, 2nd, 4%th, 7th and 9th
generation, the untreated female progeny lived for an
average of 7.1 days, ae compared with 9.6 when the parents
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