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Abstract The relationship between age and the development of ovaries in the female wild melon fly,

Bactrocera (=Dacus) cucurbitae, when reared under a short-day photoperiod, was studied to clarify the

reason why the mating of the wild melon fly is delayed during the winter season of the Ryukyu Isles.

The percent of flies with mature eggs was only 9.3 in the age group of 26 to 35 days and 83.3 in the age

group of 96 to 105 days.

The variation in the number of eggs within each age group was considerably

larger as the flies became older, indicating that the sexual maturity of the female varied and was also

delayed in the winter.
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Introduction
One of the essential prerequisites for successful
application of the sterile insect technique is to pre-
vent the deterioration in quality of mass—reared in-
sects. The quality is usually represented by the
1970; Iwahashi et

Thus the comparison of mating

sexual competitiveness (Haisch,
al., 1983).
behavior between the mass-reared and wild insects
is of great significance.

The melon fly, Bactrocera cucurbitae, may be

one of the best studied insects. Its mating

behavior has been well studied for both
mass—reared and wild flies (e.g. Suzuki and
1980; Soemori, 1980;
1986). Table 1, derived from the first

two works and Iwahashi (unpubl.), shows a com-

Koyama, Iwahashi and

Majima,

parison of the age of sexual maturation between
mass-reared and wild melon flies during each
period of three different seasons. Mass-reared
flies began to mate at days 3 to 6 of adult life and
50% of them were mated by day 9 in all three

seasons. Wild flies started mating at days 5 to 6
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and 50% of them were mated by days 12 to 13 in
the summer and fall. The difference between the
two groups was not so large during the summer
and fall months. However, in the winter the first
mating in the wild flies occurred at day 26 and on-
ly 35% of the females had mated by day 70 when
1980) .

pointed out that the mass-reared flies

the experiment was concluded (Soemori,
Soemori
tended to mate more . readily than the wild ones.
However, he did not discuss why the mating rate
of the wild flies became so low in the winter.
There might be s;me factors decreasing the mating
rate, such as delayed sexual maturity, female mate

choice (Hibino and Iwahashi, 1989, 1991; Kasuya,

1992), artificial rearing conditions of adult flies and "

so on. Here, we show that the delayed sexual
maturity of the female which is induced by a short-
day photoperiod may be the cause of the low
mating rate of the melon fly in the subtropical

winter in Okinawa.

Materials and Methods
Infested fruit of the bitter cucumber, Momor-
were collected in the southern

More than

dica charantia L.,
part of Okinawa Is. in October 1986.
500 adult flies obtained from these fruit were
reared in a screen cage (30 X 30 X 45cm), and
fed on a mixture of protein hydrolysate and sugar,
and water. Progeny (F1) which had emerged
from December through February were collected,
sexed within 3 days. Females flies were grouped
every 10 days and fed on the same diet as for their
parents. Each group was reared in a small screen
cage of 20 X 20 X 20 cm at 27+1°C at natural
daylight conditions, that is, the same conditions as

used by Soemorj (1980). All of adult flies were

-dissected when the flies which had emerged on

February 5 became 26 days old, since the first
mating occurred 26 days after adult eclosion in the

Soemori’s winter experiment. Only females were

Table 1. Comparison of age (days posteclosion) of the first mating and age at which more than 50% of the female

were mated between mass-reared and wild melon fly, Bactrocera cucurbitae females in various seasonal condi-

tions in Okinawa.

%1 MECRTLEFEHFCOY Y = Bactrocera cucurbitae DR ERFE R & B4 ROPEIZE R OB0% R H#h O

Mass reared flies examined in

Wild flies examined in

KEIEHH B Lige ey
Age of: Summer* Fall** Winter*** Summer* Fall** Winter***
H# 2l i) ES i 21 i g3
First mating 3 6 6 5 6 26
MEZE
More than 50% females mated 4 8 9 12 13 >70

50% LA L oMED TR

*July, 1979; 15L:9D and 27+ 1 C (Suzuki and Koyama, 1980).
**Qctober, 1985; natural daylight and temperature (Iwahashi, unpubl.).
***December, 1978 — February, 1979; natural daylight and 27+ 1 C (Soemori, 1980).
*19794E7H ; 1588 : OREHA, 27+ 1 C (Suzuki and Koyama. 1980),
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used in this study since in the male the degree of
maturation was difficult to assess by dissection.
Thus we dissected females of 8 groups ranging
from 26-35 to 96-105 days old.

Results and Discussion

Table 2 shows the relationship between age
and the frequency of females with mature eggs.
In the youngest group of 26 to 35 days old, only
9.3% of the flies had mature eggs.

of flies with mature eggs increased with age. The

The percent

maximum rate was 83.3% in the oldest group (96—
105 days old).
35% of the females mated before day 70, while in

In the experiment of Soemori (1980)

a similar group of 66-75 days old in our experiment
55% of the females had mature eggs, suggesting
that there might have been some females which
were sexually matured but did not mate in
Soemori’s experiment. However, even if there
were some such females, the delayed sexual maturi-
ty may be mainly responsible for the low mating

rate of the melon fly in winter.

Table 2. Relationships between age and sexual maturation in females of wild melon fly Bactrocera cucurbitae in winter. *
x2 LWk HY Y = Bactrocera cucurbitae BAEMED HES & RO RIS
k3

Age-group (day)

Kendall’s rank
correlation test:
Kendall DIEfr

B # HHES T
26-35 —45 55 —65 -75 -85 -95 -105 P
No. flies dissected 43 22 42 20 42 11 24 30
FRE U oS
No. flies which had
matured eggs 4 3 10 9 23 7 13 25

BAIRRT A R

% of flies which
had matured eggs 9.3 13.6 23.8 45
AR ARER (%)

Median no. eggs** 9.5 31 14.5 4
IRF D Rl

Minimum no.
eggs** 3 18 4 2
PE D ER/IME

Maximum no.
eggs** 20 41 52 13
Lk 42} o N

54.8 63.6 54.2 83.3 0.857 0.00087
(<0.001)
12 18 20 26 0.357 0.138
(>0.05)
2 9 1 3
67 36 69 64

*Flies emerged from December through February were reared under 27+ 1 C and natural daylight conditions.

When

flies which had emerged on February 5 became 26 days old, all flies were dissected simultaneously.

**refers only to flies with mature eggs.
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In the females with mature eggs, the median
number of eggs ranged from 4 to 31 and was not
correlated with age (Table 2). The variation in
the number of eggs within each age group was con-
siderably large even when the flies became older,
indicating that the sexual maturity of the female
not only delayed but also varied in winter.

The experimental regimes in the experiment by
Soemori (1980) and this study were same to that
of Suzuki and Koyama (1980)

The summer experiment of the latter was

except for light con-
ditions.
conducted under artificial long—day condition of 15L:9
D, while the winter experiments by Soemori (1980)
and by us were conducted under natural shortquy
conditions. There is then the possibility that the

delayed and asynchronous sexual maturity of melon

fly females in winter may be a kind of diapause in- \

duced by a short-day photoperiod.

In another summer experiment (Soemori and
Nakamori, 1981)
ditions at 27°C, only 28% of wild flies mated by

day 40, while more than 50% of mass-reared flies

conducted under natural light con-

did so by day 8, suggesting that the rate of mating
of wild flies may be low even under a long-day
photoperiod. However this can not be directly
ascribed to delayed sexual maturation. Over-
crowding of adults in cages andor female mate
choice (Hibino and Iwahashi, 1989,1991; Kasuya,
1992), may be involved in the low mating rate of
the wild melon flies. Thus we infer that a short
day may cause delayed sexual maturation in the
female melon fly in winter. The delaying effect
might be clearer under natural conditions, since the
mean winter temperature in Okinawa is about 15C,
much lower than the temperature used in the ex-
periment.

It might have been advantageous for the female
to avoid the cool winter and reproduce in the
spring, by increasing longevity and delaying sexual
maturity. If asynchronous sexual maturation occurs
in response to short days in mild winter, some
females can reproduce under decreased competition

for host plants. If such adaptive benefits exist,

the melon fly would have evolved the delayed and
asynchronous responses to the winter short days in
the northern limit of their distribution. It would
seem worthwhile to determine whether this species
is actually sensitive to photoperiod by conducting

appropriate experiments.
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