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Survival, Development and Reproduction of a Selected Strain of the Melon Fly, Dacus cucurbitae
CoQuiLLETT (Diptera: Tephritidae). Toshiaki SADOSHIMA, Hidenori KIMURA, Junji IwAMOTO
and Takashi YosHipa (Moji Plant Protection Station, 1-3-10, Nishikaigan, Moji-ku, Kitakyushu
801, Japan). Res. Bull. Pl. Prot. Japan 26 : 37-44 (1990).

Abstract: A selected (S) and unselected (C: control) strains of the melon fly were compared
under several different conditions of temperature to know if there were any differences in their
physiological properties of laboratory populations. One- to 3-day-old adults of S-strain were
exposed to a low temperature of 7C until the survival rate reached 50%. The survived adults
were kept at 26°C to obtain the following generation. The melon flies of C-strain were reared at
26°C through all developmental stages. The survival rate of adults at 7°C were higher for S-strain
than for C-strain. The 50% survival rate was reached at 12 days after emergence for C-strain and
22 days for S-strain. There were differences in the duration of egg, larval and pupal stages
between the two strains. However, those differences seemed to have no relatdon with cold
resistance. The pre-oviposition period of the S-strain was longer than that of C-strain. There
was also no difference between the two strains in the threshold temperature for development and
the total effective temperature calculated from the regression of the velocity of development.
There was no significant difference in the testis and ovary development between the two strains,
but ovary development of S-strain was slower than C-strain. The cumulative number of copula-
tion of the S-strain by the 13th-day after emergence was less than that of C-strain. These results
seem to imply that there are physiological differences in the survival and reproduction of the adult
of S-strain which are related to cold resistance.
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Table 1. Comparison of survival rate at immature
stages between two strains of molen fly

Strain
Stage Temp. Comparison
Control  Selected
°C % %
25 90.9 90.2 n.s.
22 89.6 84.9 n.s.
Egg 19 86.7 87.2 n.s.
16 80.8 86.2 n.s.
13 69.6 76.7 n.s.
25 93.6 67.5 * %k
22 89.8 74.1 * %
Larva 19 93.8 76.2 * %
16 48.1 42.5 n.s.
13 4.7 3.8 n.s.
25 89.3 83.4 ns.
22 92.5 93.7 n.s.
Pupa 19 72.7 81.7 n.s.
16 75.8 55.5 ns.
13 27.0 43.4 n.s.
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n.s.=not significant at P=0.05.
* % =significant at P=0.01.
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Fig. 1. Survivorship curves of selected (solid circle) and unselected (control : open circle) popula-

tions.
* =significant at P=0.05.
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Table 2. Comparison of developmental period between two strains of melon fly

Strain
Stage Temp. Comparison?
Control Selected

’C days? days?
25 1.09+0.05 1.08+ 0.05 *
22 1.59+0.06 1.63+ 0.06 % %
Egg 19 2.08+0.09 2.05+ 0.09 * %k
16 3.38+0.10 3.24% 0.09 * %
13 5.95+0.28 5.92+ 0.29 n.s.
25 5.07%+0.28 5.95+ 0.50 * ¥
22 7.2940.54 7.30%+ 0.71 n.s.
Larva 19 8.80+0.80 8.83+ 0.76 n.s.
16 13.77+1.96 13.36%+ 0.98 * %
13 26.69+3.12 26.00% 2.70 n.s.
25 10.80£0.42 10.44+ 0.50 * %
22 13.44+0.50 13.67+ 0.67 * %k
Pupa 19 19.81+0.44 19.92+ 0.31 * %
16 26.681+0.94 27.84+ 0.94 * %
13 49.65+1.22 49.89+ 0.80 n.s.
25 10.16+1.77  13.12% 4.20 * %
Pre-oviposition 22 12.50+3.82 14.12+ 5.35 ns,
. 19 19.41+4.09 25.53+ 5.82 * %k
period 16 22.53+5.19  32.67+11.29 * *

13 — —

Y x+SD.

2 n.s.=not significant at P=0.05,
* , % % =gignificant at P=0.05, 0.01.

Table 3. The threshold temperature (T) and total
effective temperature (K) in two strains

of melon fly
Stage Strain? T K
E C 10.85 16.37
g8 s 10.73  16.49
L C 10.28 78.13
rva
2 s 9.16  92.59
p C 9.98 163.93
a

P s 10.25  158.73
Pre-oviposition C 9.73 156.99
period S 10.84 178.25
. C — 413.40

Generation
S — 448.52

b C, S: Control, Selected.
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Table 4. Relationship between days after emergence and testes devel-
opments in two strains of melon fly

Days after Developments of the testes

Temp. emergence Control Selected Comparison?
’C days %P %"

5 4+4 6+4 n.s.

10 21%3 23+4 ns.

. 15 23+5 28+5 * %
20 264 246 n.s.

30 30+4 33+5 n.s.

45 29+7 33+5 ns.

5 9+4 6+3 * %

10 21+5 20+4 n.s.

99 15 21+6 23%5 ns.
20 25+4 244 n.s.

30 305 32+5 n.s.

45 36+3 32+6 * %

5 2x1 2+2 n.s.

10 14+3 10+4 * %

15 17+4 164 ns.

19 20 21+4 22+3 ns.
30 23%5 245 n.s.

45 29+5 33+4 * %

5 0 0 ns.

10 1+0 1+0 ns.

16 15 10+5 15+3 * %
20 15+4 164 ns.

30 18+5 20+4 n.s.

45 2616 28+5 n.s.

5 0 0 ns.

10 0 0 n.s.

15 1+4 1+3 n.s.

13 20 104 9+3 n.s.
30 10+4 104 n.s.

45 19+6 20£5 n.s.

v X+S.D.

2 p.s.=not significant at P=0.05, * % =significant at P=0.01.
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Table 5. Relationship between days after emergence and ovary development two strains of

melon fly
Relative abundance (%) of females with different
developmental stages of ovary?
Temp. Days after
emergence Control Selected
I~II v~V Vil Mean+S.D. I~II IV~VI vl Mean=+S.D.
°C days

5 100 1.55+0.76 100 1.10+0.76
10 13 58 29 5.52+2.06 100 5.05+0.22
95 15 28 72 7.17£1.44 7 79 14 4.97+1.68
20 4 96 7.88+0.61 8 92 7.83+0.56
30 7 93 7.82+0.67 29 71 7.42+1.03

45 100 8.00 100 8.00
5 100 1.55+0.51 90 10 1.55+1.15
10 31 69 7.48+0.83 29 71 7.33x1.17
99 15 100 8.00 30 70 7.30%£1.13
20 90 10 5.40+0.99 17 83 7.59+1.01
30 100 8.00 30 70 7.20+1.28

45 100 8.00 100 8.00

5 100 1.00 100 1.00
10 24 76 4.10+1.18 90 10 1.71£1.15
19 15 76 24 5.52+1.08 60 40 3.45+1.23
20 35 65 7.12+1.27 100 4.9410.25
30 36 64 7.07+1.30 63 37 6.27+1.46

45 100 8.00 100 8.00

5 100 1.00 100 1.00

10 100 1.00 100 1.00
16 15 80 20 3.00+0.79 55 45 3.45+0.94
20 6 85 9 5.44+1.32 100 4.56+0.58
30 100 4.80+0.83 95 5 5.90%+0.72
45 25 75 7.40+1.14 40 60 6.80+1.51

5 100 1.00 100 1.00

10 100 1.00 100 1.00

15 100 1.00 100 1.00

13 20 100 1.00 100 1.00

30 100 1.10+0.45 100 1.00
45 65 35 2.30+1.84 65 35 1.79+1.23

b Developmental stages of ovary stage was classified according to HAvAsHI and Koyama (1981).
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Table 6.

Mating frequencies in two strains of molen fly

No. of
replications

Combination of
maiting pairs

CaxC % 2
CaXS % 2
SaAXC % 2
SFaXS % 2

;Ia‘z(a)itfsl tr:;‘te%f % of mated pairs
100 80.0
100 35.0
100 40.0
100 25.0

C: control strain.
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