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Abstract: Old pupae (2-3 days before adult emergence) of the peach fruit fly, Bactrocera zonata (Saund.)

were irradiated with 20-, 40-, 60- and 90 Gy doses of gamma rays. At intervals of 2-, 3-, 4-, 5- and 7-

weeks after emergence, ten females were dissected and ovaries were mounted. Measurements of the

maximum length and width of the ovaries were performed at these intervals as a criterion of gonads' size.

The dose of 20 Gy showed unstable effects on the size of the ovaries till the 4  week and decreased toth

about half of their size compared to their controls, in 5- and 7- weeks old females. At 40 Gy, the ovaries'

4size decreased to about half in 2-, 3- and 4- weeks old and reached to about /  in 5- and 7- weeks old1

(atrophied ovary); corresponded to their controls. At 60- and 90-Gy treated ovaries reduction in their sizes

were largely similar and followed by complete cessation of ovarian growth which clearly indicated from

2- weeks old and more pronounced in 5- and 7- weeks old; and in 90 Gy than in 60 Gy treated ovaries.

According to the previous results, the dose of 40 Gy seems to be the suitable dose for sterilizing B.

zonata females. Also, there is no indication of ovarian recovery in 40 Gy and above tested doses till 7-

weeks of females’ life.
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INTRODUCTION

The peach fruit fly, Bactrocera zonata (Saund.) is

considered one of the serious pests of fruit crops in

several countries included Egypt. Sterile insect

technique (SIT) had no deleterious effects on the

environment besides it plays an important role in

controlling insect pests. Among the important items for

succeeding the SIT programs is the determination of

the suitable sterilizing dose of the target insect.

The present paper is an attempt to clarify, by

means of anatomical and biometrical studies, the most

effective dose of gamma irradiation on B. zonata

female gonads to serve in establishing the most suitable

sterilizing dose and its further effect on the female

gonads recovery. For attaining this aim, four gamma

ray doses (20, 40, 60 and 90 Gy) were tested on

gonads of females emerged from previously irradiated

old pupae during seven weeks of their life.

MATERIALS AND METHODS

Permanent laboratory colony of the peach fruit fly,

B. zonata was held at 25 + 2 C and from 60-65% R.H.o

at the National Research Center (NRC) in Egypt and

rearing was performed as previously recorded . Female[7]

flies emerged from previously gamma irradiated old

pupae (2-3 days before adult emergence) with 20, 40,

60 and 90 Gy doses were used for this study.

Dissection of females were conducted in saline

solution, then washed in 70% isopropyl alcohol and

dehydrated through graded series of alcohol followed

by xylol and finally mounted in Canada balsam.

Measurements of ovaries were performed at intervals of

2-, 3-, 4-, 5- and 7- weeks’ old females. Ten females

of normal and irradiated flies were used for each

interval and each tested dose. The maximum width and

length of each ovary were taken into consideration for

determining its size. Data were statistically analyzed

using Duncan's multiple range tests at 0.05 and 0.01

levels of probability .[2]

RESULTS AND DISCUSSIONS

Anatomical studies indicated that in 19- day old

females, ovaries still undeveloped. On the 21  day andst

22  day of female life; ovaries contain mature andnd

immature eggs (continuation of oögenesis processes).

Mature ovary contains from 16 to 24 ovarioles.

Biometrical studies began from the 2  week of femalend

life depending on the previous informations. 

Table (1) indicates that there are no significant

differences at both 1% and 5% levels, between the

right and left ovaries of the same age in the 
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Fig. 1: Effect of gamma irradiation on the development of the ovary of   Bactrocera zonata (Saund.)

Table 1: Average measurements of ovaries of Bactrocera zonata (Saund.) Treated with gamma-ray

Week after treatment
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2  week 3  week 4  week 5  week 7  weeknd nd th th th

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Right ovary Left Ovary Right Ovary Left Ovary Right Ovary Left Ovary Right Ovary Left Ovary Right Ovary Left Ovary

Dose ------------------- ------------------- ------------------- ------------------ ------------------- ------------------- -------------------- --------------------- -------------------- ----------------------
Gy 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 0.448 0.560 0.460 0.580 0.742 1.350 0.694 1.260 0.728 1.338 0.718 1.338 0.850 1.330 0.840 1.358 0.816 1.418 0.780 1.378
± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ±
0.040 0.114 0.034 0.112 0.042 0.077 0.070 0.070 0.085 0.085 0.066 0.066 0.085 0.085 0.078 0.078 0.064 0.064 0.086 0.086

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
20 0.334 0.378 0.342 0.378 0.666 1.190 0.647 1.178 0.690 1.428 0.748 1.404 0.728 1.430 0.694 1.444 0.468 0.682 0.460 0.658

± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ±
0.035 0.036 0.032 0.039 0.010 0.102 0.013 0.104 0.040 0.061 0.034 0.037 0.031 0.056 0.040 0.051 0.020 0.020 0.018 0.025

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
40 0.222 0.242 0.222 0.244 0.266 0.346 0.270 0.364 0.286 0.550 0.296 0.616 0.296 0.518 0.296 0.538 0.301 0.476 0.312 0.474

± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ±
0.005 0.005 0.004 0.005 0.012 0.021 0.014 0.024 0.016 0.051 0.029 0.090 0.007 0.017 0.009 0.018 0.011 0.018 0.006 0.031

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
60 0.216 0.236 0.220 0.216 0.258 0.304 0.256 0.290 0.240 0.332 0.244 0.332 0.240 0.406 0.340 0.415 0.204 0.418 0.212 0.420

± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ±
0.011 0.011 0.011 0.008 0.012 0.016 0.015 0.012 0.011 0.014 0.009 0.014 0.011 0.036 0.012 0.029 0.012 0.008 0.016 0.012

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
90 0.220 0.238 0.216 0.228 0.246 0.310 0.248 0.306 0.240 0.334 0.238 0.342 0.238 0.320 0.230 0.314 0.240 0.328 0.242 0.337

± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ± ±
0.012 0.020 0.013 0.018 0.014 0.013 0.011 0.015 0.007 0.011 0.006 0.012 0.040 0.038 0.046 0.037 0.013 0.016 0.012 0.010

unirradiated or irradiated flies. The mean ovarian

measurements of B. zonata female was represented in

(Table 1) at intervals of 2 , 3 , 4 , 5  and 7  weeksnd rd th th th

of female life. 

In the unirradiated control flies, an increase in the

ovarian size was clearly indicated from the 3  weekrd

where the size of the ovary was nearly doubled

(mature ovary) compared to that of the 2  week. Fromn d

the 3  to the 7  week, the size of the ovary was morerd th

or less identical.

In 20 Gy treated females, the ovary was nearly

doubled in width and increase more than 2.5 times in

length from the 3  to the 5  week old ovary comparedrd th

to that of the 2  week old ovary. The effect ofnd

gamma-ray on the ovaries' size clearly indicated when

compared to their corresponded controls. Figure (1)

showed the unstable effect of 20 Gy dose on ovarian

growth during the experimental period where the

percent  deviation  from the corresponded controls in

2-weeks old ovary were about -25.4% in width and 
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Fig. 2: Effect  of  different  doses  of   gamma-irradiation on the development of the ovary of Bactrocera zonata

(Saund.)  X 25.

about -32.5% in length. This effect was markedly

decreased in the 3  and 4  weeks, the percentrd th

deviation in 4-week-old ovary was about fifth of that

in the 3  week. In 4-week-old ovary the percentrd

deviation from their controls was about -5.2% and

about 6.3% in width and length, respectively. Another

decrease in the size of the ovary compared to their

corresponded controls was recorded in the percent

deviations in width and lengths in 5- and 7- week old

ovaries. These deviations were about -14.3% and -

42.6% in widths and about 7.1% and -51.9% in

lengths, in 5- and 7- week-old ovary, respectively. The

size of 7- weeks-old ovary was about half of its

corresponded control (Figs. 1 and 2). Marked decrease

in the size of the ovary in 40 Gy treated females was

observed. Ovaries reduced in widths to about half of

the size of their corresponded controls in the 2-, 3- and

4- week-old females. In 5- and 7- weeks old females,

4the size of the ovaries were reduced to about /  of that1

of the corresponded controls (Table 1, Fig. 2). The

percent deviation in the width ranged between about -

60.7% and -65.2% and in their lengths ranged from

about -58.9% to -74.3%; from the 3- to 7- weeks-old-

ovary (Fig. 1). Our results coincided with what

previously recorded by Qureshi and Bughio  that when[5]

2 krad and 4 krad gamma treated females; emerged

from 6- day-old pupae; mated with normal male, the

percentages of hatched eggs were 62.97% (female

fecundity was 1110 eggs) and 0.00 % (female

fecundity was 13 eggs), respectively, compared to

67.23% (female fecundity was 668 eggs) in their

corresponded controls. In the two highest tested doses

of 60 and 90 Gy, reduction in the ovarian size was

largely similar. This reduction clearly indicated from

the 2  to the 7  weeks of female life in all testednd th

experimented periods. More or less gradual decrease in

the size of the ovary was detected from the percent

deviation from the corresponded control, from the 3 rd

to the 7  week (Fig. 2). These deviations ranged fromth

about -50.8% to about -75.0% in width and from about

-57.5% to about -76.8% in length (Fig. 1).

Degeneration of the ovarian contents appeared early

4from 2-week-old ovary where it shrank to about /  the1

size of its corresponded control in 5- and 7- weeks old

ovaries (Table 1 and Figs, 1, 2).

Also, the present biometrical studies confirmed the

previous biological studies  Where they stated that;[5]

from  60  Gy  and  above,  when treated females

mated  with  untreated  males,  no  eggs  laid  by

these females at all.

From the above mentioned results, it might be

concluded that reduction in the ovarian growth of B.

zonata could be observed at irradiation with 20 Gy

from the 7  week, and from the 2  week with 40 Gy;th nd
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such reduction would increase by increasing the

dosage, reaching the greatest inhibition at 60 and 90

Gy. Some studies found that when Drosophila females

were exposed to 8 or 16 krad of gamma radiation, the

ovaries were reduced in size over those of controls. At

high dose, this noticeable change occurred 2-days

following irradiation and became more permanent until

the 10  day where very little ovarian tissue remained .th [1]

Previous studies , indicated that in irradiated females[4]

of the oriental fruit fly, melon fly and Mediterranean

fruit fly, if the flies were treated before sexual

maturity, the ovary did not develop. Also, studies

recorded that egg production decreased gradually in

medfly females treated with 500 to 3000 r, whereas at

doses higher than 3000 r oviposition was stopped

completely. The same trend was also observed in egg

hatchability . Further studies indicated that at 1000r[3]

irradiated medfly females, ovaries were reduced in size

than the corresponded controls with clear reduction in

the number of ovarioles compared to their controls. At

2000r, no ovarian growth was observed till the 6  day,th

but ovaries showed slight increase on the 8  day. Theth

ovary was highly degenerated to a degree that it

contained only 2 to 3 developed ovarioles; while at

3000r and above, ovaries did not develop. At the

highest tested doses of 6- and 8- k rads, a complete

cessation of ovarian growth was observed and ovaries

3were atrophied to about /  the size of their controls on1

the 4  and 6  days, respectively .th th [8]

The present study indicated that the tested gamma-

ray doses (20, 40, 60 and 90 Gy) showed gradual

deleterious effects on the ovarian growth which reached

its maximum in the highest tested dose. Also this study

clearly indicated that the suitable dose for sterilizing B.

zonata females seems to be 40 Gy, in addition that

there is no indication of ovarian recovery till 7-weeks

old females. 
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