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RESULTS

A- The effect of chronic irradiation on the biology
of the house fly, M. domestica L., through succes-
sive generations:

It is pointed out, that this experiment was carried
out to explain the effects of chronic irradiation on
the biological .chafacters. The main aim of the work
is to study the possibility of developing radioresistance
in M. domestica L. populations which are ‘successively
irradiated in ancestral generations.

The irradiated subgroups left +till emergence,
the number of emerging adults and sex ratio were recorded.
Daily meortality of both sexes was recorded, also number

of laid eggs and egg hatchability were taken.

1- Adult emergence and sex ratio:

The effect of chronic exposure of gamma radiation
on the adult emergence and sex ratio of both males and
females M. domestica L. (irradiated as pupae in ancestral
manner) was tested. The results obtained were tabulated
in tablg (1) as well as graphically illustrated in figs.
(1 and 2).

Results obtained as represented in this table

indicate the following:
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Table (1-a): Average adult emergence and sex ratio of Musca domestica
L. successively irradiated in ancestral generation with
substerilizing doses 0 and 700 rad in each generation,
(* S.D.= standard deviation, **dk male, *+*p= female).

Gerneration Fl F3 F5 F8 Fll F14
number

Control + S.D.

No. of 200 213 190 187 233 205
pupae

No. of Adults 157 163 151 143 185 167

Z of Adults 78.5+ 76.53+ 79.47+ 76,48+ 79.4+ 81.46+

N 2.5 . 0,694 1,528 0.3606 0. 3606 0.751
X of Males 50.35+ 47.03+ 48.33+ 38.23+ 40.6+ 40.77+
o 1.893 2.7523 0.577 0.5774 0,1155 0.6807
% of Females 28,15+ 29.5+ 31,44+ 38,25+ 38.8+ 40.69+

1.5275 2.3094  2,0817  1.5044  0.2082 0.2517

Sex ratio 1:0,559 1:0.627 1:0.644 1:1 1:0.0956 1:0.998

700 r + S.D.

No. of 190 213 228 207 219 193
pupae
No of Adults 135 148 147 104 102 78
emerged
% of Adults 71.05+ 69.48+ 64.47+ 50.24+ 46.57+ 40.4+
emerged 1.000 1.1247 1,5275 1.81173 0.7211 0,.9539
% of Males 39.85+ 41.89+ 36.83+ 24,87+ 23.2+ - 19.87+
4.464 - 2.7141 2.0817 1.047 0.1732 0.5859
% of Females 31.2+ 27.5%+ 27.69+ 25,39+ 23,37+ 20,54+
3.173 3.1273 2.363 1.0817 0.6032 0.5773
Sex ratio 1:0.783 1:0.659  1:0.752 1:1.02 1:1.01 1:1.03
b -

: ***.g
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Table (1-b): Average adult emergence and sex ratio of Musca domestica
« Successively irradiated in ancestral generation with
substerilizing doses 900 and 1100 rad in each generation.

(* S.D.= standard deviation, **d¢* male, ***o= female).

Gerneration Fl F3 FS Fs Fll F14
number

900 r + s.D.

No. of 202 228 220 197 224 235

pupae

No of Adults 111 119 110 70 64 92

emerged

% of Adults 54.95+ 52,19+ 50.0+ 35,5+ 28.13+ 22.13+

emerged 2.0817 1,736 1.2588 2.7471 0.30 1.6703

% of Males 27.8+ 31.0+ 28.0+ 18.1+ 13.9+ 11.83+
2.754 1.826 1.641 1.6523 0.421 0.7636

% of Females 27.15+ 21,19+ 22.0+ 17.4+ 14,23+ 10.3+
0.8660 1.2645 0.500 0.4107 0.2217 0.9074

Sex ratio 1:0.975 1:0.684 1:0.786 1:0.9613 1:1.024 1:0.871

**6_": ***q-

1100 r + S,D.

No. of 214 207 - 206 217 201 212

pupae

No of Adults 1G4 95 83 58 - -

emerged

Z of Adults 48.6+ 45.89+ 40,29+ 26.73+ -- -

emerged 3.4035 1.768 1.2583 0.7932 -- --

% of Males 31.0+ 45.89+ 24,5+ 13.33+ -- --
1.50 0.2637 1.803 0.5774 -- --

% of Females 17.60+ 24,95+ 15.79+ 13.40+ - --
2.517 1.5358 3.056 0.2517 -- --

Sex ratio 1:0.0568 1.0.839 1:0.644 1:1.01 -- .-

**0': ***3-
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Table (1-c): Average adult émergence and sex ratio of Musca domestica
L. successively irradiated in ancestral generation with
substerilizing doses 1100 and 1300 rad in each generation.
(* S.D.= standard deviation, **¢Z male, **fg? female).

Gerneration F Fy F F F1 F
number ! 8 1 4

1300 r + S.D.

No. of 218 207 209 215 - _—

pupae

No of Adults 93 85 48 - - -

emerged -

2 of Adults 42.66+ 41,06+ 22,49+ -- - -

emerged 3.8188 0.7255 0.7636 - - -

X of Males 22.0+ 24.21+ 14.7+ - - -
1.323 1.4823 0.764 - - -

X of Females 20.66+ 16.85+ 7.8+ -- - -
1.55 2.1967 1,00 -— - -

Sex ratio 1:0.939 1:0.696 1:0.531 -~ - --

Ho":**tg-




(46)

“guoyyvvousb voyyoouw wy
poyvrpovyy Fyyoryuenbay gaypu ] WOYYveuop vovmy Yo

oudbyoun obvyuedvad uo woryEYPRINVY DYuowye Yo 9xoe%93 :{]) bri

00FT 0o0cT 000T oos 009 ooV 00¢

744

W3 —-—o
8d -~——vw
4 ——o
£d ——e




(47)

“YUoYYOVOUlb YoRvOoUD wy
POOYPPVVY Fyyvryuonbaey vayowel g oYY YoUcP Toymy %o
2uabvouwr 6vprvvad o uorYEYPYVYY rUonys %o gyoa%y3 :(2) Bry

0o¥T oozt 000T oos 009 0oy 00z

7N —

Hd —-—o

g4 -~———y - 0§
§3 —— |
€4 ——o - 09

b4 ——o0




(48)

a— Emergence of adult flies was adversely affected
at all tested doses through successive generations,

b- The sex ratio was unaffected with increasing the

dose level through successive generations.,

Population recieved 900 rad showed significant
decrease in percent adult emergence than their correspon-
ding check group (P<0.01 , 0.02 , 0.055. While populationsg
recieved 1100 and_ 1300 rad showed irrigular significant
decrease in adult émergence . than their corresponding
check group (P<0.01 r 0,02 , 0.05).

The results tabulateqd in table (1) show that F,
female adults emerged from pupae treated with 1100 rad
did not lay any eggs and Fijpo female adults emerged from
900 radq population also did not lay any eggs.

The sex ratio was unaffected with increasing the

dose level through successive generations,

2- Adult longevity:
Results in table (2) and (figs. 3 ang 4) indicate
the effect of chronic irradiation on the longevity of
both sexes of M. domestica L. Sequentially irradiated
in ancestral generationg. Tables (3, 4, 5, 6, 7, 8)
Figs. 5 to 1¢ represent the effect of chronic exXposire

of gamma radiation on the percentage survival rate,
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Results in this table and figures indicate the following:

a—

to be

sive

table

Adult longevity was highly affected by chronic
jrradiation. It is evident from these data that
adult females derived from irradiated pupae of
selected population and reared in the usual way,
die at significantly faster rate and have a shorter
life span than females derived .from non irradiated

population.

There was a difference in mortality rates between
irradiated and non irradiated populations: however,

this differences was comparatively small.

In all, the longevity experiments have continued
maintained essentially unchanged with each succes-
generation. _Statistical analysis of the data in
(2) indicate that:

Both males and females from F; population treated
with %00, 900, 1100 and 1300 rad survived signifi-
cantly longer than those of check population
(p<0.01 , 0.02).

Both sexes of F, population exposed to 700, 900,
1100 and 1300 rad treatment showed insignificant
difference in adult life span than their correspon-

ding check populations (P<0.02 , 0.05).
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survival rates of the irradited males and females
from Fg population showed no significant effect
at all tested doses except at 1300 rad population,
where the longevity of both treated sexes Wwas
significantly shorter than the check population
(P<0.02).

The longevity of both sexes of Fg population increa-
sed more than the check group at a lower dose
of 700, 900 "and 1100 rad. This increase as signifi-
cant (P<0.02 , 0.05) while 1life span of males
and females derived from 900 and 1100 rad popula-
tions showed a significant reduction than control
ones (P<0.05).

Longevity test for Fjj population indicate a remar-
kable significant reduction on the adult 1life
span of both sexes as compared to their correspon-
ding check population for 700 and 900 rad treatments
(p<0.02 , 0.05).

The longevity of both males and females of Fj,
population showed significant decrease from check
group (P<0.02 , 0.05).

Tables (3,4,5.6,7 and 8) and Figures (5 to 16)
indicate the effect of chronic exposure of gamma

radiation on the survival rates.
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- Survival rates of both sexes were highly affected
by chronic irradiation through successive genera-
tions.

There was a significant increase in the mortality

rates of both sexes (P<0.02 , 0.05).

There was a difference in mortality rates between

irradiated and nonirradiated populations, however,

this difference was comparatively small

Fecundity:

The effect of gamma irradiation on the fecundity

of adult females was tested. The obtained results are

tabulated in table (9) as well as graphically illustrated

in fig. (17).

Results in table (9) indicate the following:

a—

Fecundity was affected by the exposure toOo gamma
radiation.

The effect of gamma irradiation was extended to
different generations.

There is a correlation between the radiation dose

and their response of fecundity.
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These results can be explained as follow:

*

Treatment with 700 rad in the first generation
stimulated egg production. This observation was
also true for 900 and 1100 rad traetments, but
1300 rad treatment decreaséd the number of eggs
laid by irradiated females.

Treatment with 700 and 900 rad slightly affect
the fecundity throughout the first seven genera-

tions, i.e. females were continued fecund till
Fq.

Maximum stimulation of rate of egg production
was shown in F; population treated with 700 rad,
followed by complete sterility of F;, females.
Sterility in the irradiated females appeared among
females of the F,; population when treated with
1100 rad.

A significant decrease in the fecundity of 1300
rad population was observed at the first six genera-
tions only, followed by complete sterility of
the IEQ generation.

It appears that the radiation selected population
of M. domestica L. developes no resistance to
chronic irradiation.

The reéults proved that chronic irradiation affect

vittilogensis and protein synthesis in female
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reproductive system, 1i.e. the females fail to

develop mature occytes due to the effect of chronic

irradiation.

4- Pertility:

The effect of gamma irradiation oﬁ fertility of
adult M. domestica L. was investigated. The results
of fertility experiment are tabulated in table (10).
Results in table (10) indicate that:

1- Fertility of deposited eggs by females produced
from populations irradiated for successive genera-

tions was adversly affected by chronic irradiation.

2- There was a highly significant reduction in egg
hatchability with the increase of dose through
successive 'generations (P<0.02, 0.05) i.e. the
fertility was affected as the number of generations
of selection was increased and when the dose level

increased.

3- Fertility of irradiated populations was less than
their correspondihg controls in the non irradiated

populations.
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B- Meansurments of radiosensitivity of M. domestica L.
exposed to substerilizing doses of gamma radiation
for five and eleven generation:

The following experiment was carried out to study
the possibility of developing radioresistance in selected
populations of M. domestica L., irradiated in ancestral
generations (five and eleven generations)} and then exposed
to additional acute doses of 3000 or 4500 rad.

Average pefbentage of adult emergence and sex
ratio were calculated. Adult mortality, number of eggs
laid per female per day and egg hatchability were also
calculated. Statistical analysis for results took place.
Evidence of difference between selected and control

strain was estimated.

1- Effect of two additional acute doses of 3000 or
4500 rad on adult emergence, sex ratio, adult

longevity, fecundity and fertility of Fg population

a- Adult emergence and sex ratio:

The effect of acute exposure 6f gamma radiation
on the adult emergence and sex ratio was tested. The
results obtained are tabulated in table (11) and graphi-

cally illustrated in (figs. 18 and 19).
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%t Emergence of females.

(81)
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Fig (192 Effects of exposing Fz to {3,000 and 4,500 )

on percentage emergence of {females of Musca

domestica L. sequentially .irradiated inm 5 anceston
generations,
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Results in table (11) show that:

*

life

Laboratory observations gave the conclusion that
adult emergence was severely affected by acute
additional dose.

Results tabulated in table (1l1) indicated that
irradiation of pupae derived from populations
previously irradiated and expesed to an additional
acute dose of 3000 or 4500 rad had no effect on
sex ratio of all populations.

Table (11) indicated that all populaitons recieved
3000 or 4500 showed a significant decrease in
percentage of adult emergence as compared with
controls (P<0.02 , 0.05).

Also control exposed "o" population showed a signi-
ficant decrease in percentage of adult emergence
(P<0.02 , 0.05) when exposed to the acute doses.

In case of 700, 900 and 1100 rad populations,
results indicate a large devition in percent of
adult emergence than their corresponding controls

(P<0.02 , 0.05).

Adult longevity:
Effect of acute dose of 3000 and 4500 rad on adult

span of irradiated selected population of M.

domestica I,. was observed and calculated. Results obtained
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were tabulated in table (11) and grophically illustrated
in (Figs. 20 and 21). The average survival rates were
graphically illustrated in tables (12 and 13) and (Figs.

22, 23, 24 and 25).
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Fig (20):  Effects of exposing Fs 2o (3,000 » and 4,500 )
on Longevity of males of Musca domestica L. sequen-
Lially irnradiated in § ancestor generations.
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Fig (21): Effects of exposing Fz to (3,000 and 4,500 x)
on Longevily of females of Musca domestica 1.
dequentially irnadiated in 5 ancestor generations.
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Effects of exposing Fg Lo 3,000 (x) on the plucﬂlin.st
i sunvdval nate of Musca L. females sequentially
iadiated in 5 ancestor generations.
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obtained in table (11) indicate the following:

Adult longevity has been affected by acute exposure
to gamma radiation (3000 or 4500 rad).

Populations of M. domestica L. treated in ancestor
generations and exposed to 3000 rad in Fg as acute
dose showed clear shortening effect on the life
span of the emerging adults.

There was a correlation between the radiation
substerilizing dose and the response of adult
longevity.

The results indicated that there might be a
relationship between egg laying and female longe-
vity, while laboratory observations showed that
the higher the longevity of females, the 1lower
the number of eggs laid, and females which lived

longer laid no eggs.

Radiation had a certain effect on ovarian develop-
ment by damaging the ovarian nurse cells of the
female as a result of reducing pupal fat body
histolysis.

Table (11) indicated that population of "o* exposed
recieved 3000 rad as acute dose showed a maximum
increase in adult longevity (26.97+0.2583 ang
26.17+0.9504 days) for both male and female,

respectively.



(93)

In 700 and 900 rad populations when exposed to
3000 rad as acute dose showed an observable signifi-
cant increase of adult longevity of both male
and female (P<0.02 , 0.05)), éomparable with the
untreated flies.

1100 rad populations recieved 3000 rad as acute
dose showed distincit decrease in adult longevity

(9.0+1.567 and 16.7240.2577 days) for both male

"and female respectively.

When all populations recieved 4500 rad as acute
dose a high significant increase in males and
females longevity was also observed (P<0.02 ,

0.05)-
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Cc- Fecundity and fertility:

The effect of acute dose of 3000 or 4500 rad on
the fecundity and fertility of Fg population of irradiated
selected popultion of M. domestica L. was tested. Results
were tabulated in table (14) and graphically illustrated

in (Figs. 26 and 27).
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Table (14): Effect of acute dose of 3000, 4500 rad on adult rate of egg
laying and fertility of irradiated selected population (Fg)
of Musca domestica L.

Treatment Treatment Average No, No. of No. of Aver. %
during . in the 6th of eggs/Q/ eggs eggs " hatch
generations generation day tested hatched
rads rads
Control control 6.30+0,3570 63 54 85.77+0,3215
Control 3000 7.1140.2816 59 21 35.40+0.2730
exposed “o* 4500 6.11+1,3540 81 14 17.20+1. 3560
700 3000 9.50+0.2646 72 11 15.80+1,1015
4500 3.40+1.3560 83 7 8.40+0. 2570
900 3000 3.10+0.4328 69 4 5.80+1.0000 .
4500 2.40+0,5730 80 2 2.50+0.2730
1100 3000 1.1140.1386 0.0 0.0 0.0

4500 0.0 0.0 0.0 0.0




No. of eggS/Q/day

(96)

0 v v o
500 700 300
Doses in rads.

on

Fig. (26): Effects of exposing F; 2o (3,000 and 4,500 »x)
the nate of egg laying of females of Musca domeslica

L. sequentiatly irradiated in 5 ancestor genenations.
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Fig (27): Effects of exposing Fg to (3,000 and 4,500 A)
on the fertility of Musca dbne&tiga L. sequentially
inadiated in 5 ancesior generations.
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Results in table (14) illustrated the following:

*

Fecundity has been affected by acute exposure
of gamma radiation.

Acute dose 3000 rad when applied to the control
group stimulated the egg production.

Populations which treated Successively with chronic
irradiation doses and then offered an acute dose
showed a negative response of fecundity and

fertility.

Data in table (14) and fig. (27) indicated the following:

There was a significant reduction in the number
of eggs 1laid by females emerged from pupae succes-
sively irradiated with 700, 900 and 1100 rad for
5> generations and 3000 or 4500 rad as acute doses
in the sixth generation.

On the other hand, the number of eggs laid by
females emerging from pupae "o exposed and then
offered 3000 rad was higher than their corresponding
controls i.e. it was 7.11+0.2816, 6.11+1.3540
for the "o" exposed to 3000 or 4500 rad respectively

while it was 6.340.357 for control group.
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Also table (14) and fig. (28) indicated that:

* Pertility was also affected _by acute doses of
3000 and 4500 rad. Fertility of the irradiated
selected populations was reduced. A remarkable
decrease in the average of percentage hatch was
observed, i.e the average percentage hatch was
85.77+0.3215%, 35.4+6.273%, 17.2+1.356% for control
unexposed and control “o" exposed to 3000 or 4500

“rad, respéctively. Females treated | previously

with 1100 rad and 4500 rad as acute doses showed

complete sterility.

2- Effect of two additional acute doses of 3000 or
4500 rad on adult emergence, sex ratio, adult
longevity, fecundity and fertility of the Fio

population

a- Adult emergence and sex ratio:

Effect of acute gamma eéxposure on the adult emer-
gence and sex ratio of Fio population when treated
pPreviously for successive eleven generations to 700
and 900 rad was investigated. Data obtained was tabulated

in table (15).
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Results in table (15) indicated the following:

* All population showed highly significant (P<0.02 v
0.05) reduction in adult emergence than their
corresponding controls. |

* Exposure of pupae resulting from adults successively
treated for eleven generations to 700 and 900
rad and then exposed to an additional acute dose
of 3000 or 4500 réd showed no significant (P<0.02 ,
0.05) effect on the sex ratio when compared with
controls. No difference in sex ratio was also
shown in "o" exposed when compared with 700 and

900 rad populations.

b~ Adult longevity:

The effect of acute exposure of gamma radiation
on the adult life span of Fi15 population (treated prev-
iously with 700 and 900 rad and offered an acute dose
of 3000 or 4500 rad) was tested. The obtained results

were tabulated in table (15).
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Tabulated results in table (15) indicated the following:

Both males and females from the irradiated selected
populations (exposed to an acute dose of 3000
or 4500 rad) survived significantly longer than
their corresponding control ones, i.e males and
females from the irradiated selected populations
die at significant slower rate than males and

females of the non irradiated population.

Data obtained in table (15) showed that:

*

The control population lived significantly shorter
than the "o" irradiated populations. Male survival
periods of "“o" exposed and 700 rad popﬁlations
when offered 3000 rad was 28.6+1.3923 and
27.1740.9074 days, respectively while it was
16.430.6032 days for 900 rad population.

The mean survival periods for control population
was 22.27+0.7572 days.

At 4500 rad tratment, the same conclusion was
observed i.e. the mean survival periods were
26.50+0.252, 28.60+4163 and 23.86+0.3215 days
for "o" exposed, 700 and 900 rad populations,
respectively (P<0.01 , 0.02).

Female populations for all treatment (“o" exposed,

700 and 900 rad) when offered 3000 or 4500 rad,
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lived significantly longer than the females of

normal populations (P<0.02 , 0.05).

C- Fecundity and fertility:
The effect of acute dose of 3000 or 4500 rad on
the fecundity and fertility of Fi1o population was tested.

Data were tabulated in table (16) .
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Table (16): Effect of dose of 3000, 4500 rad on adult rate of egg laying
and fertility of irradiated selected population (F;,) of Musca
domestica L.
Treatment Treatment Average No. No. of No. of - Aver. X hatch
during 11  in the 12th of eggs(Q{ eggs eqggs *+ 5.D.
generationg generation day tested hatched
rads rads
Control Control 5.47+0.2401 50 42 84.00+1,0967
Control 3000 6.80+0.6557 63 8 12.70+0.5132
exposed "o" 4500 6.10+0.2646 82 0.0 0.0
700 3000 4.47+0,5508 67 31 4.63+0,2517
4500 3.30+0,1000 72 0.0 0.0
900 3000 2.5340.3214 53 0.0 0.0
0.0 0.0

4500 0.0 0.0
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Results represented in table (16) indicated the following:

*

Data showed a high significant reduction in the
average number of eggs 1laid by females (P<0.02 ,
0.05).

It was also apparent that the fecundity of the
females of 900 rad population reached its minimum
value (2.53+6.3214 eggs/g/day) as compared with

control (5.47+0.2401 eggs/g/day).

~Statistical analysis showed a high reduction in

the average percentage of egg hatch. This reduction
was correlated with the dose received in ancestor
generations and, on the other hand, with the acute
dose of 4500 rad being the sterilizing dose of
M. domestica L. .

Exposure of F;» population irradiated in ancestor
generations to 900 rad and offered 3000 or 4500
rad showed complete sterility.

In an attempt to evaluate the effect of acute
€Xposure, results concluded that exposure of selec-
ted population to an additional acute dose of
3000 or 4500 rad could not increase the radio-
resistance in ‘fecundity and fertility as number

of generations of the selection increased.
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C- The effect of acute dose of gamma irradiation
on sexual competitiveness of M. domestica L.:
A major problem in using irradiation to sterilize
insects for sterile insect release programmes is that
irradiation may debilitate the insects to an extent,

that they no longer compete with native insects for

‘mates. Thus, irradiated insects that are +o be used

in such programmes must be tested for sexual

competitiveness.

I- Mating competitiveness of irradiated males mated
with normal females:
Objective:
The present experiments were planned to clear
out the following aspects:
The effect of acute sterilizing doses of gamma
radiation on the competitiveness value of M. domestica L.
males resulting from previously exposed potential strain

to substerilizing doses for several generations.

a- Mating competitiveness of F5 males:

The effect of acute exposure of gamma radiation
on the mating competitiveness of F4 males was investi-
gated. The obtained results are tabulated in table

(17).
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On the analysis of the obtained data, the following

may be pointed out

1- 3000 rad treatment:

In the seventh generation the four selected irrad-
iated populations were less competitive than the control
ones (P<0.0l) during the three weeks of the experiments;
and these differences were significant.

Méles of the 700, 900 and 1100 rad populations
were apparently iéss~competitive than males of the control
population during the three weeks and these differences
were significant. The difference in hatchability was
significant at (P<0.02 , 0.05).

Competitiveness values of 1100 rad male populaitoﬁ
were less dﬁring the first week and high during the
second week than those of "o" population (treated
control). Statistical analysis showed a significant

difference at (P<0.05) and (P<0.02) respectively.

FProm results represented in table (17) it was clear
that:

When mating competitiveness of males of the four
populations ("o" exposed, 700, 900 and 1100 rad) was
assessed by the percentage egg hatch and the ratio used
was 1:1:1 (IJ!N&?NQ). The competitiveness value during

the first week was 0.82, 0.91, 0.79 and 0.96, while
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it was 0.64, 0.54, 0.92 and 0.94.during the second week,
but during the third week it was 0.71, 0.81, 0.83 and
0.68.

Data obtained in table (17) showed that when normal
males were allowed to mate with normal females (0:1:1),
the average percentage egg hatch was 80.1, 8l.2 and
80.9 during the first, second and. third week, respec-
tively; while when treated males mated with normal female
in the absence of normal males (1:0:1) the average of
percentage hatching was 18.1, 15.2, 21.5 and 14.2 during
the first week and 19.4, 15.9, 20.6 and 13.3 during
the second week, while it was 18.8, 15.7, 21.0 and 13.9
during the third weeks for the treated control "o",
700, 900 and 1100 rad populations, respectively.

Results in table (17) indicated that during the
first week the populations of M. domestica L. pupae
previously treated for six generations with 700 rad
when exposed to an acute dose of 3000 rad produced males
that were less significantly (P<0.01) comptetitive than
the "o" population ones.

Also at 1:1:1 ratio and for all doses the observed
egg hatch of the competitive population was lower than
expected, according to  these results it may be assumed
that competitiveness of males of M. domestica L. was

affected by irradiation.
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2- 4500 rad treatment:

Males of the four selected irradiated populations
when exposed to an acute dose of 4500 rad during_ the
seventh generation showed different competitiveness
values. Males of 700 and 900 rad populations showed
competitiveness values higher than males obtained from
"o" populations., Statistical analysié showed a significant
difference (P<0.01) in egg hatchability during the three
weeks of the experiment.

While the males of 1100 rad populations showed
competitiveness values less than those obtained from
thé "o" populaiton (control exposed). These differences
were significant during the three weeks of the experiment.

From these results it appears that exposing M.
domestica L. males to an acute dose of 4500 rad had
no effect on the viability of the sperms. So that irrad-
iated males were able to compete with normal ones, but
when treated males (exposed to 4500 rad) mated with
normal females at all substerilizing dose the percentage
of hatching decreased, however it was less than 30%

compared with control (81.1%).
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Results tabulated in table (17) indicated that:

The mating competitiveness of males of the four
populations were 0.85, 1.02, 1.1 and 0.54 for the tested
doses "o" exposed, 700, 900 and 1100 rad. during the
first week and 0.58, 1.00, 1.2 and 0.98 during the second
week, while it was 0.91, 0.86, 1.1 and 0.64 during the
third week, respectively.

it has been also found that when normal males
were allowed to ‘mate with normal females (0:1:1) .the
average percentage egg hatch was 80.1, 81.2 and 80.9
during the first; second and third week, respectively.
On the other hand at the ratio (1:0:1) the average percen-
tage egg hatch was 13.3, 12,1, 18.0 and 8.4 during the
second week while it was 13.0, 12.0, 17.8 and 9.0 during
the third week for the treated control “o", 700, 900
and 1100 rad populations exposed to an acute dose of
4500 rad. At 1:1:1 for all doses the observed egqgg hatch
of competing population was higher than expected.

The percentage of egg hatch at 4500 rad was much
lower than that at 3000 rad at 1:0:1, while at 1:1:1
ratio there was a significant difference between the
two acute doses although the percentage of egqggqg hatch

after exposure to 3000 rad was still higher.
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b~ Mating competitiveness of radiosterilized P13
males:

The mating competitiveness of males treated succes-
sively with 0, 700 and 900 rad of gamma radiation for
twelve generations and offered an acute dose of 3000
or 4500 rad in the thirteen generation was studied.

Obtained results were tabulated in table (18).
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1- 3000 rad treatment:

Table (18) showed that, only *0", 700 and 900
rad populations could perpetuate to the thirteen gene-
ration. The competitivenessl values for "0", 700 and
900 rad populations were 1.05, 1.1 and 0.93 during the
first week and 1.05, 1.2 and 0.86 during the second
week; while it was 0.66, 1.2 and 0.64 during the thirds
week. Such valqes were assessed by the percentage of
eggy hatching observed at 1:1:1 ratio, It appears taht
males of the 700 rad population were more competitive
than males of “0" population according to the number
of egg hatching during the three weeks.

It has also been found that at 0:1:1 ratic the
average percentage of egg hatch was 82,2, 81.0 and 83.0%
during the first, second and third week; respectively.
While at 1:0:1 ratio the average percentage of egqg hatch
was 9.6, 9.2 and 10.4%, and 8.1, 9.2 and 8.9% during
the first, second and third week for the "Q" treated
contreol and 700 rad population, respectively.

For 900 rad populations, it was 7.2, 7. and 9.7
during the first, second and third week, respectively.
However, all these differences are- statistically

significant.
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2- 4500 rad treatment:

Mating competitiveness of males of the three popula~
tions "O0", 700 and 900 rad offered an acute dose of
4500 rad in the thirteenth generation as assessed by
the percentage egg hatch recorded for 1:1:1 ratios.
The assessed competitiveness values were 0.87, 0.98
and 0.75 during the first week, '0.97, 0.87 and 0.72
during the second week, while it was 1.06, 1.0 and 0.71

during the third week.

Results represented in table (18) indicated that:

At 0:1:1 ratio the average percentage of egg hatch
was 82.2, 81.0 and 83.0 during the first, second and
third week, respectively. On the other hand, at 1:0:1
ratio there was a graet reduction in the average of
percentage hatching (0.9, 5.2 and 3.4) during the first
week and (9.3, 6.4 and 3.5) during the second week.
While it was (9.7, 6.7 and 3.7) during the third week.

At 1:1:1 ratio for tested doses ("0" treated
control, 700 and 900 rad) the observed egqqg hatching
of the competing population was lower than expected
ones.

Results obtained in table (18) indicated that
competitiveness values increased by increasing the dose
level ("0%, 700 and 900 rad) for both 3000 and 4500

rad.
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Emerging males from irradiated pupae at "0" and
700 rad populations were much more competitive than
800 rad male population. These differences were signifi-
cant when the males were exposed to a dose of 3000-rad
(P<0.05).

Results represented in table (18) showed that,
at 1:0:1 ratio large numbers of eggs were laid by the
normal females although the males used were irradiated
with 3000 or stérilized by 4500 rad. However, in spite
of this high egg production of the normal females mated
with irradiated males, the percentage of egg hatchability
was very low as compared with the controls. Statistical
analysis showed that this reduction in eggq hatchability
was highly significant, while at 1:1:1 ratio females
laid a smaller number of eggs than that laid by controls.
Percentage of egg hatchability was slightly higher at

1:0:1 ratio, but less than control at 0:1:1 ratio.
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II- Matting competitiveness of irradiated females
mated with normal males:

The objective of the experiments was to extend
the radiosensitivity to control the house fly
M. domestica L. through exposing the 2-days old female
pupae to acute dose of gamma radiation. The experiment
aimed at the determination of the effect of substerilizing
doses of gamma radiation on the mating competitiveness
of the female populétion of the house fly. We are curren-
tly trying to adapt the sterile female technique to

control the population of the house fly.

a- The effect of acute doses of gamma radiation on
the mating competitiveness of F; females:
The effect of acute exposure of gamma radiation
on the mating comptitiveness of F, females was tested.
The obtained results were tabulated in tables (19, 20

and 21).
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Data in tables (19, 20 and. 21) derived the following:

The irradiated females were fully competitive
than normal ones. The house fly, M. domestica L. responded
differently when irradiated as females. Fecundity of
females (irradiated for 6~successive generations by
substerilizing doses of 700, 900 and 1100 rad and exposed
to 3000 and 4500 rad as acute doses) declined as the
dose increased. Also, within treatments of either 3000
or 4500 rad, the fecundity was affected by the competition
between irradiated and nonirradiated females. At any
of the tested doses, when irradiated and nonirradiated
females were paired together with nonirradiated males
the egg production was generally lower than the control
group.

The results in table (19, 20 and 21) indicated
that 19.9% of the eggs in the contrél treatment, were
infertile. Irradiation of females increased the infer-
tility as the dose increased. During first week, at
the tested doses ("0 exposed, 700, 900 and 1100 rad)
the competition increased by increasing the dose of
exposure and this observation was true for the acute
dose exposure (3000 or 4500 rad). During second week;
the reverse was true as the competitiveness values of

females decreased by increasing the dose. Third week
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observations showed that competitiveness values of irrad-
iated females increased by increasing +the dose of
exposure.

At all doses through the three weeks, the observed
egg hatch was higher than the expected ones. During
the first week,‘the competitiveness values at 3000 rad
for "0" exposed, 700, 900 and 1100 rad were 1.54, 1.4,
1.42 and 1.49, respectively; for the second week, they
were 1.56, 1.27, 1.31 and 1.27 for the tested doses,
respectively. Also for the third week they were 1.52,
- 1.57, 1.59 and 1.75, respectively, for the same doses.

For 4500 rad exposure, the competitiveness values
showed an increase in "o“ exposed group and 1100 rad
group (1.62 and 1.7s6, respectively), while it was 1.39
and 1.4 for 700 and 900 rad populations, respectively.

In general, females irradiated with high doses
were more competitive than those irradiated with low

doses, but the difference was slight.

b~ The effect acute doses of gamma radiation on mating
competitiveness of F,3 females:

Results in tables (22, 23 and 24) indicated that,
during the three weeks of the experiments, in "0" exposed
population competitiveness values were increased than
the other tested populations of 700 and 900 rad in both

acute doses of 3000 or 4500 rad.
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In all treatments the expected egg hatch was higher
than the observed egg hatch. Also egg production decreased
by increasing the dose of exposure. Irradiated females
were more effective than irradiated males in reducing
the total number of progeny in the following generations.
Moreover, irradiated females were found more effective
in reducing the percentage egyg hatch upon which judgments

about relative competitiveness are usually based.




