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I. INTRODUCTION

The common mosguito Culex pipiens L. is one of the most

wide spread culicid and the research on its control has
recently been increased because of its importance for trans-
mission of filariasis and Rift Vallay fever {Hoogstraal et

al., 1979, Morgan et al., 18580).

It is well krown that Culex pipiens had develzped &

bigh degree of resistance to most of insecticides ussd for
mosguito control. Accordingly, 1t appears importantts study
the role of irradiation only or combined with insect growth

regulatorsas a new alternative zoproach for mosguito control.

Zre of the suggested methosds for mosguits contrsl was
the sterile insect techrnigue (SIT) usirng gamTz radiation

Krishrnamurthy et 2171353; Weidhzssand Scnmidtl3sl3ratterson,,

cn the effect of gzrraz r=s
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1867a, 1967b, 1975
Abdel-Rahman et al, 1933; Tantawy =2t al, 1966
1867k; wWakid et =1; 1976, 1987, 1988B) ... etc. However,

nany adverse effects of radiztion have been reported in some

of these reports.

much genetic varizbility exists 1in even long

established laboratory c¢olonies of mosguitoes Isnlaticn
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cof mutants within the study of physiological genetics has an

important application in biclogical control (Stahle;,lBTl).

The present study was designed alsoc to investigate the
ability of mosguito resulted from successively irradiated
generaticns to develop tolerance to gamma radiation, when

eggs, larvae or pupae of the mosguito, Culex pipiens complex

L. were irradiated with chronic gamma dosages. Different
biological aspects were studied as experimentsl criteria for

this purpose.

In other words, the aim of this work was to study the
fellowing:
1. The possibility of develcping mosguite tolerance through-

out the successive generations.

2. The role of the irradiated developmentiazl stages of the

mosquite, Culex pipiens in developing teolerance.

3. The effectsof the age con the susceptibility of the labo-

ratory colony cf mosguito to gamma radiztion.
4. The effect of radiation dosages delivered to the mosguito

in each generation onthe different developmental stages.

It 1s hoped that this investigation may coniribute to
a preoper understanding znd establishing a more sound method

for the mesguito control.

Central Library - Ain Shams University



f.'a'u..--gnm,/.\ i T T ISRy AN ST R TS ok SR
i wu"n)v-”; f“ '.'*w‘ i, N o e
‘lv“‘{p“‘l N ‘ . I flv T "

\ v‘,

uli

{‘4“

.
F 1
u\\; I rl

“lj\ ‘I'. ‘ . ‘ o

Central Library - Ain Shams University



IT. REVIEW OF LITERATURE

A- Biclogical Effects of Gamma Radiation on Different Develop-

mental Stage of Mosquito, Culex pipiens.

Ghosh et al. (1961) reported that no effect on prehat-
ching peried and most of the eggs that hatched gave rise to
normal adults when recently dJdeposited egy rafts of Culex
piriens (fatigans) weres expcsed to X-ray doses up to 15 Gy .
At the dcse 25 Gy, few, eggs ratchked but all the larvas died

during embryonic develeocpment.

Ramakrishnan et al.{1962) concluded that sterilized mzales

cf Culex Tatigans were highly cowpetitive at a ratio 3:1:1,

Smittle (1968) reported that female Culex pipiens quingue

fasciatus resulting from treated one day ~1d pupase with
2000-5%000 r gamma Z2ose showed sterility at different exposures
rangaing from 12% a2t 2000 r to 60% at 50C0 r. At 7000r or
nmore, no eggs were derosited. The author proved that ccmplete
female sterility due to gamma irradisticn wzs zccomplished by

inhibiti?n of egg preducticon rather than by inductien of

sterility in the =2ggs prcduced.

Koshy and Singh (1970) exposed males of Culex pipiens

(fatigans) to B250r cf gamma irradiation at 24 + 1 hour old

ard theh mated them with untreated vir-gin females and judgzd
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sterility by tke viability of the deposited egg rafts. In
ccempetiticn of treated males and untreated ones to mate with
normal female , there was an increase in the number of sterile

egg refts as the proporticn of the sterile males increased.

Sfmittle et al. (1971) exposed eggs, larvae, pupae and

adults of Culex pipiens guinguefasciatus to gamma ravs. They

reported that eggs are the most sensitive at dcsage of 100 r.
Cver 95% of the eggs hatched but only 1¥ emerged az adults.
The larvae were less sensitive, with a big loss at a dose of
4000 r but most of the mortality occurred either in the pupal
stage or 1in the emerging adults. They also reported that

when pupze of Culex pipiens guinguefasciatus were exposed o

10-12 Krad. of gamma rays, zbout 53% steriliiy was observed
in the resulting adult males, while exposure to 6-9 Krad

produced 45.3-37.1% steriizity.

tbdel-Malek &and Ahmed (1872a,b) exposed the pupae of

the mosguito Culex pipiens mw@lestus to 15 2oses of gamma rays

I'all

ing from 500-8000r, and they found an irregular decre=zse

(8]

of

81

dult emergence at doses from 300-6000r1r. The percentage
of =2gg hatchability oviposited from those adults decreased
gradually as the dose was increzsed. The dominant lethals
induced 1n the eggs of this species were significantly 1nc-
reased with 1ncreasing the dose {from 500-7750r reaching

55.4% at 7750 r. Larval irduced lethality zls0o significantly
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increased from 2000-5500 r, at 6000Tr it reached 100%. The
longevity of treated emerging females was greater than that
of both treated and control males. The average number of
eggs/female deposited each day decreased rapidly in females
from pupae that had been treated at more than 4000-5000r and
no eggs were laid when treatment had besen at 8000 r. The dec-
rease in egg production caused by irradiation was brought
about through a decrease in the average number of eggs/raft.
The wviability of the eggs fell steadily as dosages were

increased.

Irrsdiation of pupae at 500-5000r generally reduced
percentage pupation in the Fl gereration, and irrsidation at
200-4500 r produced an irregular decline in the percentage
emergence of the adults of the Fl generation. No adults
emerged when the dosage had been 3000 r or were. The propor-
tion of femzles emerging from treated pupae was greater than
from untrezted ones, but the sex ratio in the Fl generation
was not affected., Females from treated pupze generzally lived

longer than males and longer than females from untreated

pupae.

Soneda (1872) found that 2-days-old male pupae of

Culex pipi=zns molestus {(Forsk: were treated with gamma rays

at dosages ranging from 1000 +to 12000 rad. The effects on
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