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ABSTRACT

Eggs of the Mediterranean fruit fly Ceratitis capitata (Wied.) with different ages
(2, 24, 48 li.okl) were incubated at two different temperatures (15°C for 24 h. and
50"C for 10 minutes), then they were seeded on the larval media. The produced
pupae were irradiated with gamma radiation (70 Gy as a substerilizing dose). Some
biological aspects were studied concerning the effect of temperature on eggs and
irradiation of the produced pupae. Results obtained showed that the percent pupation
in the control group was significantly decreased with increasing the egg age in
comparing 2 and 48 h.old eggs. However, in case of 24 h.old eggs, there was no effect
at both temperatures applied. Incubation of 2 and 48 h.old eggs at either temperatures
significantly~affected the percent pupation when compared to the control group except
with 48 h.old egg and 50"C. At theiwo temperatures applied, the incubation periods
significantly decreased the percent emergence for 2 li.old at both temperatures and 48
h-old eggs at 15"C only. Incubated eggs at 50"C and 48 h-old did'nt affect neither
percent pupation nor percent emerged sex. On the other hand, egg hatchability was
significantly reduced at 24 h.old egg and 50"C for 10 minutes also at 2 h.old egg and
50"C for 10 min. either by applying temperature alone or combined with irradiation,
respectively. Egg incubation at 15"C and 50"C for 24 and 48 h.old eggs, respectively
insignificantly reduced hatchability of eggs of the produced adults. Combination of
temperature (50°C for 10 minutes applied to 2h-o!d eggs) and gamma radiation gave
the best reduction in egg hatchability of the produced adults. Male competitiveness
was better when 24 h-old eggs were incubated at 15"C for 24 hours rather than
incubated at 50"C for 10 minutes. Neither the temperature nor the exposure time to
which eggs of different ages were subjected to heat affected adult survival.
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INTRODUCTION

The Mediterranean fruit fly Cerafitis capitata (Wied.), medfly, is a very destructive pest of more
than one hundred faiit crops throughout the tropical and subtropical regions of the world(1). For
controlling this pest several chemical insecticides were used, but many problems were associated with
the use of these insecticides. Recently, the sterile insect technique (SIT) has open up possibilities of
insect control in many parts of the world.

Many studies evaluated the possibility of using temperature on some biological aspects. These
studies have been done by Hallman(2), Wakid et a/.'^, Putmele de Suapr(4) and Hansen et aJ}5).

The present work was designed in order to use the substerilizing dose of gamma radiation (70 Gy),
instead of the sterilizing dose (90 Gy), when applied to pupae produced from eggs subjected at different
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ages to different degrees of temperature. This may reduce the adverse effects of the high dose of gamma
radiation on the vitality and reproduction of the produced adults.

MATERIALS AND METHODS

The culture of the medfly was maintained at the insectary of the Atomic Energy Authority, Inshas,
Egypt. The larval rearing technique used was similar to that recorded by Tanaka((i). The standard
formula diet for larval rearing was that followed by Wakid(7). Adults were fed on sugar and yeast
hydrolyzate in the ratio of 3:1 by weight. The prevailing temperature was 25±2°C and the relative
humidity ranged between 50-70%. Eggs of the medfly (2, 24 and 48 hours old) were incubated in an
incubator of 15°C (for 24 hours) or of 50°C (for 10 minutes), then seeded on the larval medium in small
larval trays. The produced pupae were collected and irradiated with (70 Gy) using the 60Co gamma eel!
of the National Center for Radiation Research and Technology at a dose rate of 0.04 Gy/sec.

Many biological parameters were investigated i.e, pupation, adult emergence, egg hatchability, adult
survival and male mating competitiveness which was computed according to Fried(R).

Data were analyzed for significance using Factorial Analysis of Fisher(9).

RESULTS AND DISCUSSION

The effect of applying temperatures (15°C for 24 h. and 50°C for 10 min.) on the Mediterranean
fruit fly, Ceratitis capitata eggs (2, 24 or 48 h. old) on pupation and adult emergence are shown in
Table (1).

Table (1): Effect of applying temperatures (15°C for 24 h. and 50°C for 10 nun.) on the
Mediterranean fruit fly Ceratitis capitata eggs (2, 24 and 48 h-old) on pupation
and adult emergence.

~~--^^^ Treatments

Variables "̂"~~--̂ .
% Pupation

2h.**
24h.
48h.

L.S.D.(age)

% Adult emergence

2h.**
24h.
48h.

L.S.D.(age)

Cont.
25±2°C

85.27
81.66
56.66

42.78
34.72
24.44

41.39
41.67
26.67

15°C
(24 h.)

5
80
40
5

0 *

24.44
36.11
8.33

.11

.55

.55
54

21.11
40.28
10.56

50°C
(10 inin.)

67.00
90.00
49.33

0*

31.33
46.67
26.33

33.00
42.33
21.33

L.S.D (0.05)
Time

15.0
N.S.
7.69

0 *

9.31
8.04
8.34

6
**

8.15
N.S.
7.09

o" %
4.25 6.09

* N.S. : Not significant at (0.05)
**Ages of eggs
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The percent pupation was significantly decreased (P<0.05) when 2 h-old eggs were incubated at both
temperatures studied (15°C and 50°C) compared with that of the control group 25±2°C), while for 24 h-
old eggs, percent pupation was not significantly affected. However, for 48 h-old eggs the percent
pupation was decreased insignificantly when eggs were incubated at 50°C and significantly at 15°C
compared to the control.

Results in Table (1) also showed that the percentages of adult emergence from 2 h-old eggs were
significantly decreased when eggs were incubated at both temperatures tested. However, percentages of
emerged adults were not affected at both temperatures 15, 50°C in case of 24 old eggs. However,
percentages of emerged males increased significantly when 24 h-old eggs were incubated at 50°C. Adult
emergence decreased significantly when 48 h-old eggs were incubated at 15°C. Similar results were
obtained by Mansour and Hassan <l0). They stated that the adult emergence of Bnichidius affierii was
lowered by increasing or decreasing temperatures than 30°C.

Data in Table (2) illustrate the effect of applying temperatures, (15°C for 24 h or 50°C for 10
minutes) on the medfly eggs (2, 24 or 48 h-old) and irradiating (70 Gy) the produced pupae (8-9 days-
old), on egg hatchability and male mating competitiveness.

Data showed that egg hatch was significantly decreased with the increase of egg age in case of the
control groups. The temperature of 15°C decreased egg hatch insignificantly at 24 and 4S h.old eggs.
Applying 50"C for eggs h.old also decreased egg hatch insignificantly while for 24 h.old eggs decreased
hatchability of eggs significantly and increased it significantly for 48 h.old eggs, when compared to the
control groups.

Gamma irradiation drastically decreased egg hatchability, at both temperature degrees and different
exposure times with different egg ages (2, 24 or 48 h-old) when compared to the control group. These
results agree with those arrived at by Wakid et a/.'3' and Mansour et n/.(10) on Cemtitis capitcttct.

Data also showed that the observed percent egg hatch obtained at the ratio of 3:1:1 (sterile male :
normal male : normal female) was higher than that expected when the irradiated males were exposed (in
the egg stage) to both temperatures (15°C and 50°C). These results agree with those obtained by Wakid
etalm on Ceratitis capitata.

The highest male mating competitiveness was recorded when 24 h-old eggs were exposed for 24
hours to 15°C (0.83). On the other hand, the lowest male mating competitiveness value (0.21) was
obtained when 24 h-old eggs were exposed for 10 minutes to 50°C. Amin et al[n) reported that male
mating competitiveness of C. capitata was better when the pupae were incubated at 50 or 15°C for 2
days rather than for 2 hours. Also, Fadel(12) recorded that the competitiveness values were greatly higher
among populations that were exposed to low temperature rather than those exposed to moderate or high
temperture before irradiation whether in the pupal or adult stages. Again, Serghiou(13) found that male
mating competitiveness decreased with the increase in exposure time to chilling of C. capitata adults.

Results in Table (3) show the effect of applying temperatures (15°C for 24 h and 50°C for 10
minutes) on the medfly C. capitata (2, 24 or 48 h-old eggs) and irradiating (70 Gy) the produced pupae
(8-9 day-old), on adult survived after 15 days.

From the table, it is clear that percentages male and female survival after 15 days from emergence
were not significantly affected (P > 0.05), i.e. no effect of either the temperature degrees or the different
exposure periods. Adult survival was not affectd also either by temperature alone or when combined
with irradiation. Amin et n/.(11) found that there were no effects of either the temperature or the
incubation periods to which the pupae of the medflies were subjected to irradiation on adult survival.
Also, Fadel(12) found that low temperature had no effects on mortality rate whether it was applied before
or after irradiation of pupae or adults.
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Table (2): Effect of applying temperatures (15°C for 24 h. and 50°C for 10 min.) on the Mediterranean fruit fly Ceratitis capitata Wied- eggs
(2, 24 or 48 h-old) and irradiating (70 Gy) the produced pupae (8-9 days old) on egg hatchability and the produced male mating
competitiveness.

Treatments

Cont. (eggs 2 h.)*

Cont. (eggs 24 h.)

Cont. (eggs 48 h.)

70 Gy

Eggs (2h.) 50°C for 10 min.**(T)***

Eggs (24 h.) 15°C for 24 h (T)

Eggs (24 h.) 50°C for 10 min. (T)

Eggs (48 h.) 15°C for 24 h. (T)

Eggs (48 h.) 50°C for 10 min. (T)

Eggs (2 h.) 50°C for 10 min. (TI)****

Eggs (24 h.) 15°C for 24 h. (TI)

Eggs (24 h.) 50°C for 10 min. (TI)

Eggs (48 h.) 15°C for 24 h. (TI)

Eggs (48 h.) 50°C for 10 min. (TI)

Average
% egg hatch

97.51

90.25

85.61

15.14

95.80

88.41

58.31

82.31

93.26

8.99

12.30

47.06

48.83

12.48

Average
% observed

egg hatch
—

—

-

33.66

—

—

—

—

—

37.04

36.64

77.76

70.54

54.07

Average
% expected
egg hatch

—

—

— -

35.68

—

—

—

—

--

28.15

33.55

69.62

60.95

33.69

Competitiveness
values

— '

—

—

0.94(1), 1.15(2)"

—

—

—

—

—

0.58

0.83

0.21

0.41

0.35

L.S.D.
(0.05)

For treatments

4.21

For irradiation (I),

Temperature (T)

and temperature

Irradiation

(TI)

2.63

For observed

egg hatch

3.68

* Age of the egg stage in hours.
** Exposure time.
*** T : Treated with temperature o n l y .
****TI : Treated wi th temperature followed by irradiation of pupae.

(1) Competitiveness value of males produced from 2 hours-old eggs.
(2) Competitiveness value of males produced from 24 or 48 hours-old eggs.



Table (3): Effect of applying temperatures (15°C for 24 h. and 50°C for 10 min.) on the
Mediterranean fruit fly Ceratitis capitata eggs (2, 24 or 48 h-old) and
irradiating (70 Gy) the produced pupae (8-9 days old) on percentage adults
survived after 15 days.

Treatments

Cont. (eggs 2 h.)*

Cont. (eggs 24 h.)

Cont. (eggs 48 h.)

70 Gy

Eggs (2h.) 50°C for** 10 mi,n.(T)(1)

Eggs (24 h.) 15°C for 24 h (T)

Eggs (24 h.) 50°C for 10 min. (T)

Eggs (48 h.) 15°Cfor24h. (T)

Eggs (48 h.) 50°C for 10 min. (T)

Eggs (2 h.) 50°C for 10 min. (TI)(2)

Eggs (24 h.) 15°C for 24 h. (TI)

Eggs (24 h.) 50°C for 10 min. (TI)

Eggs (48 h.) 15°C for 24 h. (TI)

Eggs (48 h.) 50°C for 10 min. (TI)

L.S.D. (0.05)

Average % adults survived
after 15 days

o71 *

86.67

93.34

100.00

93.33

93.33

100.00

93.33

86.67

100.00

86.67

86.67

100.00

86.67

100.00

N.S.***

100.00

100.00

100.00

93.33

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

93.33

N.S.

* Age of the egg stage in hours.
** Exposure time.
***N.S. : Not significant at (0.05).
(1) T : Eggs treated with temperature o n l y .
(2) TI : Eggs treated with temperature followed by irradiation of pupae.
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From the present results it is concluded that egg treatment at the age of 24 h-old with temperature
50°C for 10 minutes was the best to obtain better pupation and adult emergence. Also, egg treatment at
the age of 2 h-old with 50°C for 10 minutes to decrease egg hatchability to about half the value obtained
in applying gamma radiation alone. Moreover, applying temperature of 15°C to 24 h-old eggs for a
period of 24 h gave the highest competitiveness value in the combined treatments. Also, applying the
temperature of 50°C for (24 or 48 h-old) eggs showed the best male survival in the combined
treatments, a result which is useful in SIT programmes.
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