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Abstract: Old Bactrocera zonata (Saund.) pupae, 2-3 days old before adult emergence, were irradiated with
doses 0 (control), 20, 40, 60 and 90 Gy gamma-ray.At intervals of 2,3,4,5 and 7-weeks old males, anatomical
and biometrical studies were performed to ascertain, the effect of these doses on the size of the testes and the
probability of gonads recovery. Somewhat reduction in the testis size was recorded from 2- to 5-weeks-old of
20 Gy treated males which increased in 7-weeks old ones. In the higher tested doses, the testes size decreased
gradually with increasing the age of the treated male which was markedly pronounced in the 7-week old males
where the size of the testes reached, to about 1/3 in (40 Gy) and to more than half; of those of their controls;
in (60 and 90 Gy) treated testes, respectively. No gonadal recovery was recorded during thetime of experiment
which lasted to 7-weeks of male life.
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INTRODUCTION

The peach fruit fly, Bactrocera zonata (Saund.) is
considered one of the most important fruit pests in several
parts of the world. Radiation sterilization technique
protect the environment from insecticides generally used
for controlling insect pests. Promising field trials in many
fruit flies by releasing sterile males for controlling these
pests encouraged studying the effect of gamma-ray on B.
zonata male reproductive organs. The present study
envolved anatomical and biometrical studies of male
gonads during seven weeks of male life in order to detect
the most effective dose on their size and its further effect
on gonads recovery for adjusting the proper time of
repeating release of the sterilized males.

MATERIALS AND METHODS

Test flies were obtained from the permanent
laboratory colony reared on wheat – bran medium, at a
temperature of 25 ± 2°C during the day and ranged from
about 15°C to 18°C at night and the relative humidity
ranged from 60 to 65 %.Larval medium consisted of 100
gm wheat bran, 25 gm brewer's yeast, 30 gm sucrose, 0.5
gm sodium benzoate, 0.1 ml HCl (conc.) and 80 ml. tap
water. Pupae were irradiated 2 days before adult
emergencefrom a cobalt – 60 unit (model 3500) at a dose
rateof about 3.3 r/sec. Pupae were exposed to gamma-ray
doses of 20, 40, 60 and 90 Gy. The emerged adults were
fed on a mixtureof sugar and yeast hydrolysate enzymatic
in a ratio of 3 : 1. Adults were allowed to emerge in small

cages (30 X 15 X 15 cm), covered with muslin and were
offered the previous mentioned diet besides water.
Rearing methods were conducted[3]. Anatomical
preparations were performed at intervals of 2-, 3-, 5- and
7-weeks old male; anaesthetized with ether and dissected
microscopically in Ringer's Invertebrate solution.
Preparations of gonads were performed on ten males of
normal and irradiated flies at each interval for each tested
dose[1] . Measurements were conducted using a
microscopic micrometer. The maximumwidth and length
of each testis were determined. All data were statistically
analyzed at 0.05 and 0.01 levels of probability[2].

RESULTS AND DISCUSSIONS

The male B. zonata (Saund.) is immature
reproductively at emergence. Maturity of its reproductive
organs reached at the end of the first week (6th or 7th day)
of male life where all spermatogenesis stages till the
appearance of some free sperm were observed (present
histological studies). The relationship of ageon response
of B. zonata male to methyl eugenol lures confirmed the
present findings; in which the males of 1-5-day-old did
not respond to the lure, at 6-days old, only about 20 %
responded to the lure, this percentage reached its peak
(about 98 %) when the males were 13-days old[3].
Table (1) shows no significant differences between the
right and left testis size (at 1 % and 5 % levels) of the
same age in both un-irradiated and irradiated gonads.
Biometrical studies showed slight increase in the testis
width from the 4th week of male life, this increase still
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Table 1: Average measurements of testes of Bactrocera zonata (Saund.) treated with gamma-ray.
Dose Weeks after treatment

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2nd week 3rd week 4th week 5th week 7th week
--------------------------------------- --------------------------------------- --------------------------------------- --------------------------------------- ----------------------------------------

Right testis Left testis Right testis Left testis Right testis Left testis Right testis Left testis Right testis Left testis
------------------ ------------------ ------------------ ------------------ ------------------ ------------------ ------------------ ------------------ ------------------ ------------------

Width Length Width Length Width Length Width Length Width Length Width Length Width Length Width Length Width Length Width Length
mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm
± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E. ± S.E.

Control 0.228 0.724 0.223 0.764 0.242 0.764 0.234 0.774 0.310 0.764 0.312 0.804 0.282 0.814 0.288 0.864 0.260 0.866 0.272 0.840
± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ±
0.009 0.034 0.010 0.025 0.013 0.021 0.008 0.032 0.007 0.024 0.006 0.021 0.007 0.025 0.007 0.032 0.012 0.014 0.014 0.011

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
20 Gy 0.209 0.728 0.229 0.742 0.230 0.744 0.208 0.714 0.284 0.768 0.286 0.786 0.280 0.786 0.284 0.870 0.240 0.814 0.246 0.816

± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ±
0.0070.031 0.009 0.033 0.014 0.028 0.011 0.020 0.003 0.010 0.015 0.014 0.006 0.036 0.004 0.032 0.014 0.026 0.016 0.026

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 Gy 0.198 0.544 0.190 0.534 0.218 0.676 0.216 0.664 0.266 0.686 0.256 0.700 0.196 0.672 0.192 0.672 0.186 0.604 0.184 0.582

± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ±
0.008 0.017 0.005 0.018 0.010 0.016 0.012 0.012 0.011 0.026 0.011 0.030 0.007 0.021 0.004 0.024 0.006 0.018 0.006 0.023

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
60 Gy 0.174 0.642 0.166 0.646 0.168 0.684 0.164 0.670 0.166 0.646 0.170 0.640 0.168 0.540 0.160 0.516 0.164 0.554 0.165 0.560

± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ±
0.011 0.016 0.010 0.023 0.004 0.017 0.002 0.016 0.013 0.017 0.014 0.020 0.013 0.031 0.014 0.022 0.016 0.028 0.012 0.028

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
90 Gy 0.160 0.636 0.160 0.630 0.164 0.668 0.156 0.676 0.150 0.596 0.150 0.604 0.162 0.558 0.162 0.564 0.160 0.548 0.162 0.538

± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ±
0.008 0.019 0.009 0.020 0.006 0.015 0.009 0.011 0.009 0.031 0.012 0.031 0.007 0.026 0.006 0.029 0.004 0.010 0.007 0.025

Fig. 1: Effect of different doses of γ-irradiation on the
development of the testis of Bactrocera zonata
(Saund).

stable till the end of the experiment (7-weeks old males).
Thus, there is norelationship between the size of the testis
and its gonadal maturity.

At the lower tested dose of 20 Gyirradiated malesthe
percent deviations of their testes from the corresponding
controls ranged between -0.7 % and -8.4 % in width and
between about 0.5 % and -3.4 % in length in 2-, 3-, 4- and
5-weeks old males but in 7-weeks old ones, the percent
deviationof their testes lengthreached to -6 % (Fig. 2). In
spite of these informations effects on the size of these
testes (Table 1) had no importance because their widths
and lengths are insignificantly different from their
corresponding controls at 1 % and 5 % levels.

At the dose of 40 Gy treated testes, reduction in their
size appeared from the 2nd week of male life. Their
percent deviations from their corresponding controls
ranged from about -9.9 % to -14.2 % in width and from
about -10.2 % to -24.8 % in length, from 2- to 4–weeks
old males. Marked reduction in the testes sizes were
observedin 5- and 7-weeksold treated flies(Fig. 2) where
thepercent deviations fromtheir controlsreached to about
-30.3 % in both widths and lengths (Table 1).

The present results agreed with what was
previously recorded that when 40 Gy treated male B.
zonata mated with normal females, egg hatchability
percent was 15.85 % compared to 67.33 % in their
controls[4].

Biometrical data in Table (1) clearly indicated that
the two highest tested doses (60 Gy and 90 Gy) were
largely identical in their effects on the size of the treated
testes. The percent deviations from their controls ranged
from about -23.6 % to -56.7 % width and from about -
10.5 % to about -36.5 % in length (Fig. 1). Shrinkage of
testes were markedly observed especially in 5- and 7-
weeks old treated testes (Fig. 2).
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Fig. 2: Effect of gamma irradiation on the development of the testis of Bactrocera zonata (Saund.)

Previous recorded data supported the present
findings; it indicated that only 4.39 % eggs hatched when
60 Gy treated B. zonata males crossed with normal
females compared to 67.23 %hatched eggs in their
controls and no eggs hatched at all when 80 Gy and
above treated males crossed with normal females, these
females laid from 239 to 312 eggs when 80-, 100- and
120 Gy treated males crossed with them[4].

Also, studies onCeratitis capitata (Wied.), indicated
that the egg hatchability in medflies decreased from 1.12
% in 40 Gy irradiated males mated with normal females
to 0.39 % when normal females were mated to 60 Gy
irradiated males (the control being 81.27%)[7]. Again ,
other studies showed that a gradual reduction in the testes
size of gamma irradiated medfly males depending upon
the irradiated dose and the age of the fly. This reduction
reachedto about 2/3 thetested size of their controls onthe
8th day of male life after irradiation with 60 Gy and 90 Gy
(the two highest tested doses)[1].

The present study well indicated that there is no
probability for male gonadal recovery till 7-weeks old of
60- and 90 Gy treated B. zonata males. Thus, it could be
say that 60- and 90-Gy of gamma-ray are considered the
substerilizing and sterilizing doses, respectively, for male
B. zonata.

According to the present results in addition to those
recorded before on the survival rate and those on the
longevity and mating behaviour of the 90-Gy sterilized

males[4,5], releasing of these males should be repeated
every two weeks in order to keep the reduction in the
fecundity at an economic level in addition to replace the
dead flies by healthy sterilized ones.
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