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Abstract: Histopathological effects of 20, 40, 60 and 90 Gy (gamma-ray) doses on Bactrocera zonata (Saund.)
male testes during seven weeks of male life increased with increasing the male age and the applied dose. The
dose of 20 Gy had no deleterious effects on the testes. In 40 Gy treated testes, only some pycnotic nuclei
appeared in the seminal vesicle of 5 and 7-weeks old male testes. The pathological effects of gamma-ray began
to appear from 5-weeks old of 60 Gy and 2-weeks old of 90 Gy treated testes. These effects were represented
by the intact spermatocyte cells, non-differentiated cells with pycnotic nuclei, adjacent cells, no sperm bundles
or sperms. Complete cessation of spermatogenesis process besides an enlargement of the epithelial cells with
their pycnotic nuclei around the whole testes in 7-weeks old of 60 Gy treated male gonads, were detected.
Marked shrinkage and complete depletion of the testes constituents in 90 Gy treated gonads were observed.
According to the present study, the dose of 90 Gy (gamma-ray) is considered the suitable sterilizing dose for
B. zonata males.
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INTRODUCTION

The peach fruit fly, Bactrocera zonata (Saund.) is
considered one of the most destructive fruit pests in
temperate, tropical and  subtropical countries due to the
losses caused by fruit fly larvae as they feed and live in
the fruit of host plants. It attacks several kinds of fruits[12,

14]. Infestation of fruits ranged between 10% and up to
20% in north-western Himalayan region[11] and reached up
to 89.5% of peach fruits in Pakistan[10]. Nuclear based
techniques can reduce and in some cases, eradicate insect
pests. The sterile insect technique (SIT) is an
environmentally sound pest control method; protecting
plants, human and animal health from several dangerous
effects of insecticides.

The present study involved sterilizing the males by
four gamma- ray doses in order to determine the most
suitable sterilizing dose for B. zonata males. To attain this
purpose, histological studies on the normal and gamma-
irradiated male gonads were conducted at different
intervals during seven weeks of male life.

MATERIALS AND METHODS

B. zonata old pupae (2-days before adult emergence)
from  a  permanent  colony in NRC Laboratory reared at
25±2°C  temperature  and  60-65%  RH.,  were  exposed

to  20, 40, 60 and 90 Gy gamma-ray doses from a cobalt
60  source  at  a  dose  rate  of about 3.4 r/sec. Adults
were allowed  to  emerge  in  a  small  rearing cages
(30×15×15 cm) covered with muslin and offered diet
consisted of sucrose and yeast hydrolyzate enzymatic at
the ratio of 3:1 besides a source of water and perforated
mandarine model for egg laying.

Present histological studies indicated that 20, 40 and
60 Gy treated 3-weeks old males had no pathological
effects on the constituents of their testes. Thus, the
histological studies were carried out for each tested dose
at 3-, 5- and 7-weeks old treated males besides 1 and 2-
weeks old of untreated ones and 2-weeks old of 90 Gy
treated testes. The abdomens of the males were cut off
and fixed in alcoholic Bouin’s solution for 24 hrs., then
washed in 70 % isopropyl alcohol, dehydrated through
graded series of isopropyl alcohols and filtered with and
embedded in paraffin wax[9]. Longitudinal serial sections
(5 m) of the entire abdomen of each specimens were made
and stained by the Haematoxylin and eosin[15].

RESULTS AND DISCUSSIONS

Normal  structure  of  the  testis:  The  testis of mature
B. zonata male (6 - 7 days old) is about 0.9 mm long
excluding the apical distal portion (ADP). The
longitudinal    section    (Fig.     1)     indicated     that   the



J. Appl. Sci. Res., 2(11): 1053-1058, 2006

1054

Fig. 1: L.S. in testis from a 1-week-old normal male
peach fly. X 1000

Fig. 2: L.S. in testis from a 2-week-old normal male
peach fly. X 1000

spermatogonial  and  spermatocyte  cells at different
stages of development occupy the whole (ADP). At the
base of (ADP) and the apical portion of the testis body,
each spermatocyte undergoes the meiotic division to
produce spermatids. Thus, the (ADP) and the apical
portion of the testis body represent the growth and
maturation zones.

Fig. 3: L.S. in testis from a 3-week-old male peach fly
irradiated with 20Gy. X 1000

Extending down, spermatogenesis process was
performed where spermatid cells in cysts (in each cyst,
cell are in a stage of the process of synchronous
transformation) developed into spermatozoa, the zone of
transformation which occupy about the 2/3 length of the
testis’ body. The rest terminal portion occupied by the
seminal vesicle (visicula seminalis). The wall of the testis
consists of an epithelial layer (follicular epithelium)
standing on a basement membrane.

Generally, spermatogenesis in the peach fruit fly
follows the general pattern for other Diptera[2].  

The testis of 1-week-old male (Fig. 1) indicated that
about 3/4 length of the (ADP) occupied by
spermatogonial cells while its basal portion and the apical
part of the testis' body full of spematocyte cysts. About
the 1/3 terminal part of the testis' body occupied by the
seminal vesicle while the rest middle part full of sperm
bundles, spermatids still attached with sperm bundles and
some free sperms.

Progression of spermatogenesis process clearly
observed in 2- weeks old male testis. The whole testis'
body (involved the seminal vesicle) was crowded with
sperm bundles, spermatids attached with sperm bundles
and free sperms. The spermatids appeared large and
posses nuclei nearly in the size of that of spermatocytes.
Spermatocyte cells in cysts clearly observed in the apical
portion of the testis’ body (Fig. 2).

Structure of the irradiated testis: Gamma-ray dose of
20  Gy  had  no  deleterious effect on B. zonata testis.
Figs. (3,4) which represents the 3- and 7-weeks old male
testis showed that the apical and terminal parts of the
testis  occupied by the spermatogonial and spermatocyte
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Fig. 4: L.S. in testis from a 7-week-old male peach fly
irradiated  with  20Gy.  X 1000 (represents the
5- and 7- weeks old).

Fig. 5: L.S. in testis from a 3-week-old male peach fly
irradiated with 40Gy. X 1000 

cells, and seminal vesicle, respectively; while the middle
portion full of sperm bundles, spermatids still attached
with sperm bundles and free sperms. This figure clearly
indicated that the spermatogenesis process undergoing its
normal circulation. Histological studies clearly indicated
that 40 Gy treated testis of the 3-weeks old male appeared
normal (Fig. 5). Those of 5- and 7-weeks old treated
testes are also normal except some pycnotic nuclei
appeared in the seminal vesicle (Fig. 6) which represents
about the 1/3 length of the testes’ body .It is worthy
mentioning that the (ADP) portion was lost during
histological preparations in some figures.

Fig. 6: L.S. in testis from a 7-week-old male peach fly
irradiated  with  40Gy.  X 1000 (represents the
5- and 7- weeks old).

Fig. 7: L.S. in testis from a 3-week-old male peach fly
irradiated with 60Gy. X 1000 

Testes of 3-weeks old males treated with 60-Gy
appeared normal (Fig. 7). The deleterious effects of 60 Gy
gamma-ray began to appear in 5-weeks old treated male
testis (Fig. 8). This figure indicated that the apical half
portion  of  the testis showed the intact spermatocyte cells,



J. Appl. Sci. Res., 2(11): 1053-1058, 2006

1056

Fig. 8: L.S. in testis from a 5-week-old male peach fly
irradiated with 60Gy. X 1000 

Fig. 9: L.S. in testis from a 7-week-old male peach fly
irradiated with 60Gy. X 1000 

non differentiated cells with pycnotic nuclei, adjacent
cells, no sperm bundles but only few free sperms were
observed. The rest half portion which occupied by the
seminal vesicle largely appeared normal. Complete
cessation of the spermatogenesis process followed by
decreased  affinity  to  stain  was  markedly  indicated in

Fig. 10: L.S. in testis from a 2-week-old male peach fly
irradiated with 90Gy. X 1000 

Fig. 11: L.S. in testis from a 5-week-old male peach fly
irradiated  with  90Gy.  X 1000 (represents  the
5 and 7 weeks old).

7-weeks old treated testis (Fig. 9). The undifferentiated
cells were distributed through the whole testis besides an
enlargement of the epithelial cells with their pycnotic
nuclei around it.

An  early  effects  of  90  Gy  clearly observed from
2-weeks old male testis (Fig. 10). Complete depletion of
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the testis constituents exhibited in the undifferentiated
cells which distributed through the whole testis, some
pycnotic nuclei, indistinguished epithelial cells besides
the  shrinkage  of  the  testis  which  clearly  appeared  in
3-, 5- and 7-weeks old treated testis and represented by
Fig. (11).

Conclusion: Bactrocera zonata (Saund.) male is
immature reproductively at emergence. Present
histological examinations indicated that male reproductive
organs  reached  its  maturity at the end of the 1st  week
(6th  or 7th day) of male life, where all spermatogenesis
stages clearly observed (Fig. 1). Studies on Bactrocera
dorsalis indicated that response of males to methyl
eugenol  lures  commenced some days after emergence
[13,19]. Also, results  recorded on B. zonata showed that
males  of 1-5 days old did not respond to the lure, about
20% responded at 6-days age and about 98 % responded
at 13-days old, this percent did not alter significantly after
13-days old, but remained at about 90%[17].

Histological studies indicated that the dose of 20 Gy
had no deleterious effects on male testes till the 7th weeks
of male life. Gradual pathological effects began to appear
in 40 and 60 Gy treated testes from 5-weeks old males.
Only  some  pycnotic  n u c l ei in the seminal vesicle of
40 Gy treated testes were observed while in 60 Gy treated
testes of 5-weeks old males, non differentiated cells with
pycnotic nuclei and adjacent cells appeared in the growth
zone besides the disappearance of sperm bundles and
existence of few free sperms in the testes’ body. Also, an
increase of vacant spaces in the apical half portion of the
testes body were clearly detected. These pathological
effects were marked indications of the near total depletion
of spermatogonial and spermatocyte cells. In 7-week old
treated testes, the deleterious effects were more
pronounced where faintly stained non-differentiated cells
were distributed through the whole testis, a complete
cessation of spermatogenesis process. These phases of
degeneration detected that the site of irradiation injury
seemed  to  be  the  nucleus  where  the  remainder cells
(in 5-weeks old testes) failed to complete their successive
divisions and completely aborted.

Complete depletion of the testes constituents
appeared early from 2-weeks old of 90 Gy treated testes.
This depletion exhibited by the non- differentiated cells
which occupied the whole testis’ body, some pycnotic
nuclei and the misshaped epithelial layer. In the older
testes, of 3-, 5- and 7-weeks old; besides the previous
deleterious effects that recorded in 2 weeks old; marked
shrinkage of the whole testis was clearly observed.
Previous radiobiological studies clearly indicated that
when 6- and 7- Krad of gamma-ray treated B. zonata
males mated with normal females, egg hatchability was
15.85 % and 0.39 %, respectively compared to 67.23 % in

their controls[16]. Thus, it could be expected that these low
percentages of hatched eggs produced from the few viable
sperms which were available before the 5 week of male
life, while the rest sperms (if existed) were largely non
viable due to the dominant lethal changes occurred as a
result of irradiation .Also, the radiobiological studies
indicated that no eggs hatched at all when 8 Krad and
above treated B. zonata males crossed with normal
females [16]. According to the present histological findings
of 2-weeks old 90 Gy treated males, it could be say that if
any sperm was existed it would be non-viable due to the
induction of dominant lethal mutation produced by this
dose. These mutations caused death of the developed
embryo (if existed) which furtherly resulted in zero
percentage in hatchability of eggs laid by females crossed
with 90 Gy treated males.

Degeneration of the testes constituents due to
irradiation were recorded by several authors in some
Dipterous insects such as Ceratitis capitata (Wied.)[1,3,6],
Cochliomyia hominivorax (Coq.)[7], Dacus oleae
(Gmelin)[4], Dacus cucurbitae (Coq.)[18] and
Drosophila[5,8,20].

Present histological investigations indicated that there
is no probability for male gonadal recovery till 7-weeks
old of 60- and 90 Gy treated males of the peach fruit fly.
Thus, according to the present study, it could be
considered that 60- and 90-Gy of gamma-ray are the
substerilizing and sterilizing doses of male B. zonata.
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