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CHAPTER IV

RESULTS

4.1, Effects of Gamma Radiation Applied to Parental Adult
Males on Reproduction of F3» Fes P2 and F3=
lale adults (less ithan 24 hours) were irrediated with
10, 15 and 20 krad of samma radiation and mated with normal
femalege Tﬁe resulting males of each generation (male line)
- were uped for mating normal females thraoughout three

successive generations (¥, ¥, and F3).

The biological aspecta studied were the number of
eggs/mated female, % egg hatchability, mating frequency,
% mated females with asperma and numbér of aperuatophorea/

mhted-female.

4.1.1, Number of egga/mated femg;e gFecunditx)z

The erfect of geamma dose on the female fecundity in the
different generatiomsis given in Table (1) and Figs. (1 and 2).
Phe data show that the average number of deposited eggs per
a parental female was reduced by increasing the dose of gaupa
radia?ion applied to P, msles. However, the reduction was
not sigaificant when males were irradiated with 10 ead 15 kred,
shereas, it was significant at 20 krad.

The fecundity among Fl_generation was algo reduced by
,incréasing dosage applied %o lealea. Statistical analysis
ahow*d that there were a significent differences between
untr*afeg control and all tested doses, however, the

ditf*rencea in egg production were notl significant esmong
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PABLE (1): Effects of irradiating parental male Spodopter
n the

ittoralig with substerilizing doses O
%ecunEIEy and hatchability of parents (P,) and

their Py, F andaia progeny. (18 pairs were

uged in eacﬁ treatdent) .
Genera- Dose to Pl( No. of eggs/mated
tion male (krad) female % Hestchability
0.0 Control 1561 a 80.3 a
10.0 1291 a b T1.3 b
51 15.0 1343 & b 66.2 b
20.0 ‘ 1101 b 62.2 b
0.0 Control 1340 a 80.7 a
10.0 903 b 40.7 b
¥ 15.0 803 b 38,1 b
20.0 _ 894 b 37.5 b
0.0 Control 1271 a 82.7 a
10.0 1028 b 46.4 b
Py 15.0 923 ) 34.9 b
' 20.0 1148 a b 40.6 b
0.0 Control 1267 a g82.7 a
10.0 1166 a b 80.2 a b
¥y 15.0 1066 & b 7.6 b
a b 75 o4 b

20.0 1125

R —M e

Means followed by the same letter in each column for each
generation are not significantly different at 5% P.
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Fig.{1) Effects of jrradiating parental male Spodoptera
littoralis with substerilizing doses on EEE
Pocundity of parents and their F,, F, and F3

progeny.
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Fig.(2): Effects of irradiating parental'male Spodoptera
littoralig with substerilizing doses on. the
fecundity of Fl, F2 and F5 progeny related to

their parents.




the three tested doses.

The pumber of eggs laid by normel females mated with
P2 meles showed the same trend as in Pl generation.
The fecundity of F3 generation waes slightly affected at
all tested doses, however, tihe differences were not

significant when compared with the control.

The data also indicate that the number of deposited
eggs per normal female among the successive generations
was reduced when compared with Pl generation. A% 10 krad,
level, the fecundity was significantly reduced through
Fl and P, generationa. However, the reduction in PB
generation wes not significant. At the dose level 15 krad
the number of eggs per female emong Fy, ¥ aad F, genera-
tionswas significantly different from the Pl generation.
However, at the dose level 20 krad the number of eggs per
female did not show any appearant effect among the three

succeasive geneyxations Fl. F2 and P3.

Generally, the greatest reduction in number of
egze lald per famale was observed in P, generatlon at
the ~three tested doses applied to Py males. The reduc-
tion in fecundity increased as the dose applied to Pl
males was increased. However, the least reduction was

shown in the F3 generation.




4 l.2. Hatchabilitx of egga:

| Table (1) presents the effect of 10, 15 and 20 krad
applied to Pl males on the viability of the eggs produced
by normal femsles among the P, and the first three success-
ive generations. These resulta are illustrated graphically
in Pig. ( 3 ). The data indicute that the hatchability was
reduced giadually by increasing the dose of radiation
applied to the parental male. The reduction was significent
at any dose level tested, compared to the control treatment.
dowever, there were no significant differences among the

tegsted doaes.

Hatchability among Pl was reduced than that of P,
generétion (Pig. 4 ). Viability of the eggs of F, was
reduced to 40.7, 38.1 and 37.5 at 10, 15 and 20 krad,
féapectivély. Again; the reduction in egg hatch of Pl
generation increased as the radiation dose applied to Pl
males was increased. However, there were no substantial

differences at any dose level tested.

The visbility of eggs laid by normal females mated with
¥, males showed the same trend which was noticed in P, gene-
ration. The results on hatchability 1n FB generation
indicate that an obvious increase in egg hatch occurred at
all tested doses, compared to Fland F2 generations, where
the % egg hateh of O, 10,315 and 20 krad treatmentis were
82.75, 80.21, 77.66 and T5.43, reapectively. These results

dicate that receasive lethals of irradiation continue in the

population through F, and Pa generations and to nuch less
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extent through F3 generation.

From the abdve results, it could be concluded that there
was an adverse relationship between the dose applied to
P, males and the percent egg hatch among the pareﬁtal
adults and their following three generatiops. Also, the
greatest reduction in egg hatch occurred among F; and Fp
generations. However, 3 generation demonstrated a high

degree of recovery from the radiation treatment.

4}1,3. Mating frequency and sperm transfer:

The deta on the mating frequency . and sperm transfer
are inciuded in Table (2). The results indicate thet no
obvious reduction occured in mating ability of irradiated
Py meles. The data also indicete that there was' no
substantiel difference in the percentage mated females

among ¥y, F2 and FB generations at any dose leve; tested.

The aﬁécesa of sperms to reach spermathecae (estimated
as percent of mated females with sperm) indicates that there
was no obvious effect among the females of Pl'.Pl' F2 and
P, at all tested doses (Table 2). The data in Table (2),

also indicate that the average number of spermatophores
' per mated female‘;ia& not’bigniticapﬁ between any dose level

tested ameng P, ¥, ¥, and Fy generations.

4.2 Effects on Immature Stages Through Three Successive

Qenergtions:

4,2.1 L,gvg;-nugal survival:




36

mh Ul qUeW3¥SI3 YOBA UF Pasm dIaM gaxred uey

Nm puwe ﬂm ¢ ﬁm uT jusmgBaX} YOva UT PIBN 9I3M gxted yITH

0z &1 61 81 00T 0°00T &°L8 001 00T 6°L8 ~ 6°Ll8 §°LS (+7

gt ¢€°T T 9°1 00T 6°L8 o0°00T 001 06 0°00T 0°00T 6&°L8 4
g°T &'T 0°¢ 9°1 00T 0°00T 0°00T 001 06 | 0°00T 0°00T 0°001 0T
g'T 8'1 0*2 ¢&°2 00T 0°00T 0°00T "00T 06 o0°001 G°L8 0°001 0
- . -1
nh mm Hh Hm nh Nm Hm am mm Nm am ﬁm (¢ Mu
‘ areuw ‘g
*3TeWwa} peajsu/gaxoyd mxads
ojemxads Jo oy adezaay q3Te oIRuWRJ P38N % JuTIeN ¥ 0% esod

T o . fuoexd €z pue g ‘la aveuy
pue (“d) gauexed Jo AL3TATIOE SutiBuW uo wommmw 847 pUw ¢goyrB1peX BUWUE3
Jo 8980p AUTZTIIIAISANS Y TM STTSI0IITT 8193 opodg 9w JO jUSWIBaI} YUY 1(2) S19VL




- 37 -

The data given in ‘I'able(J)h;xd Fig.(5),preaents the number of B,
¥, and F5 larvae that reached the adult stage. The results
jipndicate that the percentage of Fy larvae survived to adult
stage was gsignificantly reduced at all dose levels tested
when compared with the antreated control, where, the % larvae
survived to adult st&ge were 74.33, 44.50, 32.0 and 38.8 when
the male parent was exposed to 0, 10, 15 and 20 krad,
respectively. Among F2 larvae the reductien in surviviog was
obvious‘at all tested doses where it was 76.0, 56.0, 39.6 !
and 35. 6 when male parents wexre jpradiated with 0,10,15 and
20 krad, respectively. This xndicatesthat there was a highly
positive relationship existed between the dose given o Pl
males and the % larvae survived to adult stage among Fl and
Fy generations. The mortality among F3 larvae was reduced

compared to that in the ¥, and F, generations.

The inherited deleterious effects had their greatest
expression in Fy and ¥, generationswhere the higher the
dose applied to Pl wales, the lower wesa the % larvae survived
to adult stage.

4,224 Develoggental time:

The average developmental time, in days, required for
egg hatch to adult emergence, (Table 3), seemed to be
slightly aftacted among the progeny descendant of Pl males
jrradiated with 10, 15 and 20 kxrad. The increase in develop-
mental time for both males and females among the three
gucceasive generations was positively correlated with the

dose given to Pl males.
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The treatment of male Spodoptera littoralis with
substerilizing doses of gamma'radiafion and thelr
effect on survival o adult of Fl’ F2 and 1?3

generation.




4.2.3. upal wgight

Table (3) gives the average pupal welghts of fifty
individuals (2 days old pupae) for both males and females
among Fl, F, and FB generations, It is clear that the weight
of male pupae is always less then the weight of female
pupae. The data indicate that the average pupal weight for
both males and femeles of Fl generation was significently
reduced at all dose levelstested when compared with the
untreated controls. This reduction was directly related to
the dose given to P, male. The seame trend was observed
among F, genéfation. The results on pupal weights for both
males and femeles of F3 generation indicate that there was
not aignificant reduction between untreated control and all

tested treatments.

4.2.4. §g;'rgtio:

The resulte given in Table (3) show that the sex ratio
among the progeny of irrediested males seemed about normal.
It was nearly 1 : 1 which was normally obtained in the

control treatment.
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4.%, Effect of Substerilizing Doses on the Mating Competi-
tivenegss of Irradiated Parent les and Their Fl' F2
ggQ_Fs Progeny:

One of the most important reguirements for the success-
ful application of the gsterile insect-release method, is
the ability teo sterilize the pest without any serious damage

to mating competitiveness or other behaviour.

The following experiments were conducted to investigate
the effects of substerilizing dases of 10, 15 and 20 krad on
mating competitiveness of the parental males of cotton leaf

worm and their Fl, F2 and F5 male progeny.

4,5,1. Mating competitiveness of parental males:

Table (4) end Fig. (6) show the date on competitiveness of
irradiated cotton leaf worm male parents in comparison with
untreated moths. The observed, expected egg hatch and
competitiveneas values (C.V.) at two ratios are illustrated
on the figure. The results indicate a significant reduction
in egg batching within the two ratios at the three tested '
doses when compared with the untreated control. Comparison
of means indicate that the 5 treated: 1l untreated male ratio
consistently gave greater reductiqn in egg hatch than the
1 : 1 ratio. Within the 1 ¢ 1 : 1 combinations, the reduction
in egg hatch at 15 and 20 krad treatments was signiflcantly
-greater_than 10 krad. The same was also true for 5 : t 1
combinations.
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PABLE (4): Effect of gubsterilizing doses on competitiveness
" " of parental . male cotton leaf worm, Spodoptera
littorallis (18 rep.). .

Cross Ratio Dose % Ezgg hatch

Ig” : Uo”: UQ (krad) Observed Expected - CLV.
o : 1: 1 0 80.4 — ———
1 H 0 : 1 54.5 a - -
1 : 1 H 1 10 66.5 b 67043 101
5 : 13 1 €0.3 a b 58.78 0,97
1 : 0: 1 45.3 a ——— R
1 : 1: 1 15 55,0 b 62.87% 1.14
5 : 1: 1 49.6 a b 51,19 1.03
1 0 0 1 5.6 2 ———==  —
1 : 1l: 1 20 52,5 b 60.00% 1.14
5 : 13 1 44.8 a . 46.42 1.03

¥ gignificantly different, from observed, at 5% P.
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Fig.(6): Bffect of substerilizing doses on mating competi-
tiveness of parental male cotton leaf worm, S.
littoralis. ’ .
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The date in Table (4) also indicate that the competi-
tiveness values among the treated males for the two tested
ratios were not affected by irradiation with low doses.
fhe above results lead to the conclusion that cotton leaf
worm males irradiated by low doses of 10, 15 and 20 krad

were fully competitive.

4.3.2. Mating competitiveness of ¥, males:

Table(5) and Fig.(7) show the data on competitiveness of F;

males deacendaﬁt of irradiated males. The results indicate
that significant reduction in observed egg hatch occurred
with the two tested ratios among all doses a8 compared with
the untreated controls. Increesing the ratios of ¥, males
from 1 : 1 to 5 ¢+ 1 gave more reduction in egg hatch,
however, it was significant only at 10 krad level.

There'was a significant difference between observed
and expected egg hatch at the 1 : 1 ratio with 10, 15 and
20 krad. That difference was not significant at the
5 1+ 1 ratio.

mable (5);shows also the competitiveneaa values (C.V.)
among the ?l males for the two tested ratios. The date
indicate that the (C.V.) of F, males were not affected when
parent males were irradiated with the teated low doses.

In general, the cbmpetitiveneas velues for the 1 : 1 ratio
were greater than the 5 : 1 ratio at any dose level teated.
Again it could be concluded that the Fl males were fully
competitive against untreated males in mating with normal
females.
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TABLE (5): Effect of substerilizing doses on competitive-
: ness of ¥, male cotton leaf worm Spodoptera

1ittoralis (18 rep.)

Cross Ratio Doge % Egg hatch

Ig': Uo*: Ug (_krad) Obgerved Expectea. C.V.
0s: 1: 1 0 82,07 = =m=-- ———
1: 0: 1 45,99 a 2 ——=-= -——
1: 1: 1 10 55.85 b 64.03% 1.15
5: 13 1 48.81 & 52.00 1.06
13 0: 1 37.35 a ==—e=- -——
1: 1: 1 15 45.28 b 59.71%* 1.32
5: 1 1 ‘ 39.24 a b 44.98 1.14
1: 0: 1 32.77 a —~——— ———
1: 1: 1 20 41.95 b 57.32% 1.36
5: 13 1 35.44 a b 40.98 1.15

E 3

Significantly different, from observea, at 5% P.
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(7): Bffect of subsverilizing doses on mating compebi-
tiveness of F, male cotton leaf worm, Spodoptera

littoralis.




4.3.3. Mating com etitiveness of Fz males:

 gable (6) end Pig. (8) show she data on the competi-
tiveness of F, maleé descendant of irradiated cotton leafl
worm males. The results indicate that a significant reduc-
tion in observed egs hatch occurred within the two teated
ratios among all doses as compared with the untreated
control. It also'appears from the results that the reduc-
tions in the observed egg natch were not significant between
the 1 ; 1 and 5 : 1 ratios among the tested doses. Also,
the results indicate that the competitiveness values of F,

males were not affected at any treatment.

4.3.4¢ ﬁating comgetitiveneaa of F3 males:

The results from Table (7) end fig. (ﬁ)ﬁindicate a .,
significent reduction in egg hatching within all tested
ratios among PB when compared with the untreated controls.
Also, the results indicate ;hat the reduction in egg hatch
waa_aignificant'among the 1 : 1 ratio at 10 and 20 kred
treatments. The results on observed, expected percent egg
hatch and competitiveness values of F3 males among all treat-
ments took the same trend as observed in Pl and P2 genera~

tions.
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TABLE (6): Effect of gubsterilizing doses on Competitive-
. pesas of F2 male cotton leaf worm, . Spodoptera

littoralis (18 rep.).

Cross Ratio Dose % Egg hatch

1o : Uors Uy  (irad) Observed Expected c.v.
0: 1: 1 0 18.52 ===-< | ——
1: 0 1 47.49 a === -——
1: 1: 1 10 56.43 b 63.00% 1.11
5: 13 1 50,06 ab 52.66 1.05
1: 0: 1 40.99 a —— —
1: 1: 1 15 43.5 a 59.75% 1.37
5 : .13 1 42.99 a 47 .24 1.09
1: 0: 1 37.51 a8 === ——
1: 1: 1 20 42.88 8 58.01L* 1.35
5: 1: 1 35.09 .a 44 .34 1.26

% gsignificantly different from observed, at 5% FP.
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Fig. (8): Effect of substerilizing doses on mating competi-
tiveness of F2 male cotton leaf worm, Spodoptera

1itt Oralis .
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TABLE (7): Effect of substerilizing doses on competitive-
negs of F3 male cotton leaf worm, Spodoptera

littoralis (18 rep.).

Croass Ratio Dose % Egg hatch
Io*: Uo?: Ug (krad) Observed Expected c.V.
0: 1 1 0 78,06 = w=—=- ——
1: 0: 1 50,19 a 2 ==—=- ————
1: 1: 1 10 60.64 Db 04.12 1.05
5 H 1l : 1 55007 ab 54083 0099

0: 1 48.06 ab —— ——

1l

1:.1: 1 15 52.99 a 63.06% 1.19
5: 13 1 45.713 © 53.06% 1.16
l : 0 : 1 40 08 a me=-= - -
13 13 1 20 48.26 b 59.43% 1.23
53 1: 1 ' . 40.52 a 47.01% 1.13
X

Significantly different from observed, at 5% F.
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4.4, Effect of Gamma Irradiation on_the Internal Anatomy of
Reproductive System of Spodoptera littoralis:

4.4.1. Effect of gamma-radiation on the testes and ovariés

measurements of treated moths:

In the present research, trials were done to study the
effacts of gammi-irradiation on testes and ovaries of the

f£irst, second and third generations of newly emerged adults

resulted from irradiated Pl males at different gamma doses.

Dissection of adult male parents immediately after
jrradiation showed no histological effects on testes with

10, 15 and 20 krad.

Results in Table (8) indicate that the volumes of testes
of the first, second and toird gencrations of S. littoralis
moths resulted from irradiated Py adult males were signifi-

cantly affected by gamma radiation doses of 10, 15 and 20 krad.
There are & positive relationship between the dose applied to J

Pl males and the reduction among the volumes of the testes of

the three successive generations.

Data in Table (9) show the effect of different gamma-
irradiation doses on the average length of the right and left
ovarioles. It could be concluded that there was a negative
relationship between treatments and ovariole length where the

length of the ovarioles decreased as the dose was increased.

The length of the ovariole was greatly reduced at the first
and second generation especially at 15 and 20 krad. At 20 krad
the average length of the ovariole decreased in both ovaries

to 5.81 & 5.87 cm. for the first and second generation,respective-
1y, coumpared to 8.84 and 8.63 cm in the control ovarioles.
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The results in Table (9) show that the ovarioles of the .

third generation was not greatly affected.

4.4.2. Effect of gamma irradiation on the histology of the

tréated male testess

The male reproductive organs of Spodoptera littoralis
are composed of two yelliwish testes enclosed in a common
sheath or scrotum, so they form a single structure 2.57 mn
and 1.78 mm in length and width, respectively. Two vasa
deferentia each composed of upper and lower parts, two
vesicula seminalis and two distinguished accessory glanda.
Distally, the two separate coiled long accessory gland
are fused longitudinally but their lumina are separate.
The ejaculatory duct is also composed of a paired primary
duct and cuticular unpaired ejaculatory ducts (simplex).(Pig.10).

Examination of transverse sectiomsthrough the testis
showed that & testis consisted of a mass of gonial cells in
all stages ef development. Spermatogonia occurrqd near
the outer periphery farther inside cystes of primary
spermatocyts and secondary spermatocyts were evident
(Fig.il). Areas of spermatids occurred still nearer the
center. Most of the central area was filled with sperm
bundles (Fig.ll).

Two types of sperms were produced normally in
Lepidopteran males, nucleated eupyrene sperm and anucleated

apyrene sperm. Cells in which meiosis occurs before bupation




Diagremmatic drawing of the internal reproductive
system of Spodoptera littoralis male showing accessory
glands (Au), Duplex (D), lower vas deferens (L.V.D.),
geminel vesicle (S.V;), simplex (S), testis (T), upper

vas deferens (U.V.D.)
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produce eupyrene Sperm. Apyrene sperm are produced after

pupation (lMeves, 1903).

In the present study the two types of sperm bundles
are easily differentiated in thin sections because the
fully developed eupyrene bundles are characterized by
large densely staining sperm taiis elements, apyrene
vundles are relatively small and faintly staining. Also,
the eupyrene sperm bundles were long, sinuous and has
distinct nuclei at the anterior end. Apyrene sperm bundles
were shorter and occurred nearer the opening to the seminal
vesicle than the eupyrene sperm bundles. The shorter
apyrene sperms had less distinct nuclei located mid way along
their length (Fig.ll).

Examination of transverse sections through the testes
of treated and untreated adults showed that most of the
morphological changes occurred during spera maturatién
process and at sperm bundles formation. These findings
agree with those of Ashrafi and Roppel (1973a),who detailed
that radiation induced partial sterility related to
structurally abnormal sperms of Plodia interpunctella.

Examination of transverse sections thfough a testis
of F, generation resulted from irradiated Pl males with *
10 krad shows a minute effect on the structure of testis
contents. Most of sperm bundles appeared normal énd
individual sperm was fully formed indicating normal metaw

morphosis (Figs.l2 and}5).




Fig. 11): Cross section in the testis of l-duy-old

SBOdOﬁtera littorelis unirradicted maele

(2.2 X.)




Figs 12 &13): Cross sections in the testes of Fy
male 1-day=-old of cotton leaf worm
treated as Pl male with 10 krad
showing most of sperm bundles sppeared

normsl.

(25.2 X. , 40 X.)
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A dose of 15 krad showed morphological abnormalities
and retardation in sperm maturation in comparison to the
maturation in the untreated male. Both types of sperm
bundles showed different degrees of shoriage (Pig. 14).
Although some germinal area appeared normal in some sections

(Flge 15) it was aftected in others.

Spermatogonia, spermatocytes and gpermatids in trans-
verse section through testes of Fl generation resulted from
Py males were severely affected by 20 krad exposure (Pigs.
16 & 17). The most obvious effects were the decrease in
spermatocyte numbers, the breekage of the Sperm bundles and
the loose of the sperms (#ig. 16). Shrinkege of follicular
tigsues and vacuoles in spermatogonial region also were

observeds (Fig. 17).

In the testes of Fa males resulted from parents
irradiated with 10 krad, thickness and shrinksge of follicular
$issues was observed. Besides, the vacuoles became more obvious
in the spermatogonial region (Pigs. 18 & 19).  Alse, many
spermatocytes eppesred normel in structure while thelr numbers

were decreasaed.

The P, progeny of ¥, adult, S. littoralis given 15 and
20 krad showed a wide range of morphological abpnormelities
(Figs. 20 & 21). Germinal tissues were completely demaged.
Frimary and éeconda:y spermatocyte were absent (Pigs. 21 &
22)., The spermatid bundles were no longer diatinsuilhéble
and spermatids showed signs of liquifaction and large
vacuolated areas appeared (Figs. 20 = 22). In many bundles




Figs. 14 &15): Cross sectionsin the testis of Fy
male l-day=-old of cotton leaf worm -
treuted as Py male with 15 krad
ghowed abnormalities in sperm
bundles. '

(12.8 X., 25.2 X.)







Figse. 16 &17): Sections of the testis of l-dey-old
P males irradiated as Py male with
20 krad showing the breskage
Qf sperm bundles, . loose of .
sperms, shrinkage of follicular
tissue and vacuoles.

(25.2 X. , 25.2 X.)







Figs. 18 &19): Sectionsof the testis of l-day-old
F, males irradiated as Py male
showing ahnonmalit%js in follicular
tissues,occurrence of vacuoles in the
spermatogonial region and reduction
in number of spermatocytes.

(25.2 %X. , 40 X.)







Figs. (20 & 21): Sections in the testis of l-day-old
Fz males irradiated as Pl male with
15 krad showing absence of germinal
tissue,occurrence of large vacuoles
and degenerated sperm bundles.

(12.8 X. , 25.2 X.)







Fig. (22):

Section in the testis of 1-day=-old
Fﬂ males irradiated as P male with
lb krad showing abaence of germinal
tissuesoccurrence of large vacuoles

and degenerated sperm bundles.

(40 X.)




- 53 =

the sperms were degenerated (Figs. 20 - 24). Also, Figs.

(23 & 24) showed cavities end vacuoles beneath the follicular
tissueé and lerge gaps also appeared in it. 3So, we noticed

that the effects were more pronounced with the inocrease in dose.
This results agree with thoae obtained by Riemann and Flint,
(1967), who studied the irradiation hisfological effects on
testes of the adult boll weevil, Anthonomusg grandis.

Sections of the testes of F3 progeny descended from parentsal
males irradiated witn 10 krad showed significant damage.
Although spermatogonia were fewer ‘in number than normal,
v§cuoles in the spermatogonial region were present. Alaso,
gpermatocyte and younger spermatid groups were sbnormal in

its appearance (Figs. 25 & 26).

At the dose 15 krad, the effects were more pronounced,
the spermatocyte cystis contained nondifferentiated spermato-
cyta at the periphery of the testis but at its center the
spermetocyte cysts were ruptured, cells were scattered and

nuclei were darkly stained (Pigs. 27 = 29).

At the dose 20 krad, showed that the spermatid bundles
were no longer diétinguishable, spermatocytes were degenerating
and cytoplaam was often lacking leaving almost empty cysts.
Many cystes were small and deeply stained. Sometimes, the
cyats were completely lost and large vacuoles appeared instead




Figs. (23 & 24): Sectionsin the testis of l-day=-old
Fy meles irradiated as Pl male with
20 krad showing cavities and vacuoles
beneath the follicular tissues and
large gape appeared in it. .

(25.2 X., 25.2 X.)







Figs. (25 & 26): Sectionsin the testis of l-day-old
P, malea irradiated as Pl male
with 10 krad showing abnormalities
in the region of development and

maturation.
(25.2 X. , 40 X.)







Figs. (27 & 28): Sectiongsof the testis of l-day-old
F3 males irradiated as Pl male with
15 krad showing undifferentiated
spermatocytes and scattered &
ruptured spermatocytes.

(12.8 X. 4 25.2 X.)







Fig. (29): Section of the testis of 1-day-old 13 males
irraciated as P, males with 15 krad
showing undifferentiated spermatocytes.

( 40 X. )




Figs. (30 & 31): Sectionsof the testis of l-day-~old
FB males irradiated as Pl male with
20 krad showing distinguishable
spermatid bundles, degenerated
spermatocytes and large vacuoles.

(40 X. , 25.2 X.)







Fige (32): Section of the teagtis of l=-day-old
males irradiated &s Py male with
90 krau showing deeply stained cysts,
vacuoles inside in the spermatocytes

cysts and large vacuoles.
( 40 X. ).
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4.4.3., Effect of gemma irradiation on the histology of the
ovaries of Spodoptera littoralis:

The female reproductive aystem (Fig, -33) is composed
of two ovaries which lie in the body~cavity of the abdomen
on eigher side of the alimentery canale Bach ovary consists
of four polytrophic ovarioles whicih open into the lateral
oviduct. The ovarioles are elongated tubes, about 8.7 om in
length, in which the developing eggs occur one after the
other in a single chain.

Each ovariole consists of a terminal filament, a germarium
and a vitellarium. The terminal filaments of the four
ovarioles of each side are usually united to form a suspensory

filament.

The germarium is always terminal and cotalnse the
perimodial germ cells or oogonie which later become differenti-
ated into oocytes end trophocytes (nurse cells). The size of
the oocyte varies according to the phase of development till

mature oogonia (eggs).

Germarium contains two kinds of cells, the oogonia and
prefollicular cells. Differentiation of the oocyte and nurse

cells from the oogonia does not take place in this region.

Ppevitellarium is the portion of the ovariole immediately
following the germarium aad constitutes the vitellarium- The
growth and differentiation of the ovariole elements, such as.
the cocytes, nurse cells and follicular cells proceed in the

vitellarium,




Diagrammatic drawing of reproductive aystem of

§gpdoﬁtera littoralis showing ovarioles (QV), Bursa

copulatrix (BC), Spermathecae (SP) and accessory glands

(ag).
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In the previtellarium the cyst cells begin to
differentiate into the oocytes and nurse cells. The oocytes
measure 3. 2 %X 240 Jm, and the nurse cells 21 x O. 76‘ym in
gize. No yolk spherules can be seen in the oocyte cytoplaem.
Cytoplasmic bridges were rarely seen between the ococyte and

the nurse cells}

Nurse cells were arranged in raws between the ococyies.
Their size is the same as that of the nurse cells in the

germarium.

Vitellerium is the region where the oocytes continue
to develop . The vitellogenesis and chorion formation of
the oocytes were completed in the vitellarium,the full grown
oocytes were found. The oocytes are filled with numerous
yolk spherules, lancrease in volume and move posteriorly in
the vitellarium. Yolk synthesis begun peripherally and
proceeds centraly. When the oocytes were fully grown, they
attain the size of about 4.6 x 3.1 am, the oocytes were
filled with numerous yold spherules aad the germinal
vesicle migrated from the center to the periphery in the
oocyte. Bach oocyte is gurrounded with thin folliculer
layer composed of follicular cells with flat nuclei (Pig.
34). '

The nurse cells were arranged in raws in the vitellarium
but when the oocytes have finally matured the nurse cells

decreage in size and began %o degenerate (Pig. 34).

The ovary of Spodoptera l1ittoralis is a polytrophic

type, each oocyte has a pumber of nurse or autritive cells




L]

Fig (34): Longetudinel section in the ovariole of

l-day-old Spodontera littoralis untreated
female.

(12.8 X.)
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enclosed in its follicle. Each oocyte composed of a layer

of epithelial cells resting on a basement membrane, and the
whole ovariole is enclosed in a connective~-tissue membrane,
(Fige 34). Phe growth of the oocytes distends the ovarjole
into a series of follicles each lined by a definite follicular
membrane , The oocytles and the nurse cells differ in size

according to the stage of development (Figs 34).

The ovariole is covered with 2 sheaths, the non-
cellular thin covering and the epitheliasl sheath composed
of the flat cells (Fig. 34).

Phe histopathological effectsof radiation on the
overies of treated virgin females were evaluated on the base of |
the state of the follicle. Histologlcal examination of the
.ovaries of the F, females resulted from 10 krad-irradiated
Py males showed the degeneration of the nurse cells, the
follicle epithelial cells appeared abnormal. separation of
the follicular epithelium from the developing oocyte aa a
result of shrinkage of oocyte contents and the follicular
epithelium was very thin if it compared with the control
(Pigs. 35 & 36). |

By irrediation with 15 krad oocurred in addition to the
forementioned effects, the oocytes became abnormal in
shape (Figs. 37 & 38) and clumped together (Figs. 39 & 40) .
Vacules appeared in some ofthe cells and the noneellular thin

covering was broken or abeent in many areas (Figs. 37 &38).

Phe effects at 20 krad were similar although the damage

was more severe as the dose was increased. The oocyte




Figs. (35 & 36):

Longetudinal sectionsin the ovariole
of l-day-old Fy female irradiated as
Pl males with 10 krad showing ) _
abnormalities in oocyte, nurse cells

and ovariocle cover.

(12.8 X. , 12.8 X.)







Figs. (37 & 38): Longetudinal sectionsin the ovariole
of l-day-old Fl female irradiated as
Pl males with 15 krad showing
absence of follicular cell membrane.

(12.8 X. , 12.8 X.)







Figs. (39 & 40):

lLongetudinal sectionsin the ovariole
of l-day-old F; female irradiated as
Py males with 15 krad showing the
oocytes becoming abnormal, clumped
together and vacuoles appeared in
some of the cells.

(12.8 x- ] 12.8 x.)
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epithelium was not greately affected but vaculation was

present in oocytes (Figs. 41 - 43).

The F, females had more pronounced effect on the
ovaries, at 10 krad separation of the follicular cells
from developing oocyte also occurred as & result of
ghrinking and vacuolation of its contents (Fig. 44). The
follicular epithe}ium appeared irregular around the oocyte,
thus the oocytes became abnormal in shape. Nurse cells were

absent (Fig. 44 and 45).

The F, females resulted from treatment Py males with
15 and 2v krad were more severely affected as additional
effects were also noticed. Lack of young oocytes could be due
to degenerstion and interruption in their formation. Damege
to epithelial cells was indicated, by their abnormal appearance
and deep staining (Pigs. 46 - 48) .

 Histological exemination on the ovaries of FB generation

resulted from irradiated Py males showed thet the demage was

less than Fl and F2 generations but the damage was more clear

as the dose increased. |

Phe follicles were not greatly affected at 10 krad except ﬁhnx-

gome vacuolation was present in the oocytes which became )

normel in shape, (as shown in Fig. 49). The nurse cells
aapesred again but in small sizes(Pigs. 49 & 50). The effects

at 15 kred was increased a8 the follicular epithelium

appeared irreguler arround the oocytes and the abnormalities

in the structure of nurse cells were very cleer (Pigs. 51 &

52).




Figs. (41 & 42): Longetudinsl sectionsin the
ovariole of l-dsy-old Fl female
irracaiated as Pl males with
20 krad showing absence of
follicular membrane and presence of
vacuoles in oocytes.

(12.8 X. * 12.8 X.;







Fig. (43): Longetudinal section in the ovariole of
l-day-old ¥, femule irradiated as Pl
males with 20 lrad showing unaffected
and affected . oocyte epithelium.

(12.8 X.)




Figs. (44 & 45): Longetudinal sectlonain the ovariole
of l-day=-old F2 female irradiated as
Py males with 20 kred showing
sepsration of follicular cell,
vacuolation in oocyte and the
oocytes abnormal shape.

(12.8 X. , 12.8 X.)







Pig. (46): Longetudinel pection in the ovariole
of l-duay=-old F2 femele irradiated as
Pl male with 1% krad showing lack of
young oocytee.

(12.8 X.)




Figs. (47 & 4B):

Longetudinal sectionsin the ovariole
of l-day-old F, female irresdieted as
Pl male with 20 krad showing lack

' of young oocytes and damage to

epithelial cells.
(12-6 I. [ 1208 x.)







Figs. (49 & 50): Loagetudinel sectionsin the ovariole
of l=-dgy=-old F3 female irradiated as
Pl males with 10 krad showing
vacuolation in the oocytes and the
nurse cells returnal to appear again
but in amall size.

(25.2 X. , 40 X.)







Figs. (51 & 52):

Longetudinal sectiomsin the ovariole
of l-day=-old FB female irradiated as
Py males with 15 krad showing the
follicular epithelium appearing
irrezular arround the oocytes and the
abnormalities in the structure of
nursge cells.

(25.2 X. , 40 X.)
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At 20 krad the effects were similer although the
damage wés more severe. Vacuoles appeared in some of the
oocytes, and in some follicles the follicular epithelium

separated from the developing oocytes (Fige. 53 &54).

So, irrediation doses 10, 15 and 20 krad had a
pronounced effects on the ovaries and fhe process of oocyte
formation of generation resulted from irradiated Pl males.
Degenerative chanses correlated with‘.g»amma dose and the

effect of doses was more pronounced in the first and second

generations.




Pigs. (53 & 54): Longetudinal gectionsin the ovariole
of l=-day-old F3 female irradiated as
Pl males with 20 kred showing
vacuoles in some of the oocytea and
gsome follicles in the follicular
epithelium seperating from the ococytes.

(25.2 Xo , 25.2 X. )







