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Effects of Sodium Chloride Solution Immersion at Low Temperature on Immature Stages of
Melon Fly, Dacus cucurbitae COQUILLETT (Diptera: Tephritidae) Infesting Cucumber. Masaaki
IwaTA, Chojun TAKAMINE, Masao IT0, Yoshikazu KOBASHIGAWA, Kunio SUNAGAWA (Naha Plant
Protection Station, Minatomachi 2-11-1, Naha 900, Japan) and Kazuo TANABE (Research Divi-
sion, Yokohama Plant Protection Station). Res. Bull. Pl. Prot. Japan 30: 43-46 (1994).

Abstract: Immature stages of melon fly Dacus cucurbitae COQUILLETT infesting cucumber were
immersed into sodium chloride solution at low temperature. At —2°C of treatment temperature,
higher mortality was obtained at higher concentration of the solution, One-day-old eggs and 3rd
instar larvae were relatively tolerant at 0~29% and 4~5% of the concentration, respectively. The
multiple regression analysis showed that mortality of eggs significantly depended on solution
concentration (1~59%) and treatment period (1~7 days), and that mortality of 3rd instar larvae

depended on temperature (—2~4°C) and the treatment period.
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Table 1. Survival rate of 1-day-old eggs and 3rd instar larvae in cucumber immersed in
sodium chloride solution at —2°C, 1°C and 4°C
C(())rflcseor}tlrt?(t)?n lzg;i;’ ;i 1-day-old eggs 3rd instar larvae

(%) —-2C 1"C ¢C -2C IC 4°C

0 0 — (336) — (350) — (346) — (375) — (359) — (374)

1 100.0(336)  92.2(323) 92.2(319) 81.9(307) 73.8(265) 94.7(354)

3 38.1(128) 85.1(298) 46.5(161) 9.1( 34) 22.0(79) 53.2(199)

5 24( 8) 123( 43) 19.4( 67) 13( 5) 06( 2) 43(16)

7 0 C 0 0 ( 0 06( 2 00 0C0 00

4 0 — (335) — (350) — (346) — (298) — (359) — (374

1 11.0( 37) 37.4(131) 25.4( 88) 81.9(113) 80.5(289) 91.4(342)

3 03( 1) 26( 9 12( 4 0 ( 0) 109( 39 24.6( 92)

5 0 C 0O 0C0O 0CO0 0 ( 0 17¢ 6 11( 4

7 0 C0 0C0 0O 0 C0 0C0 00

5 0 — (328) — (350) — (346) — (333) — (359) — (374)

1 0.9( 3) 13.1( 46) 55( 19) 39.6(132) 93.3(335) 100.0(374)

3 0 C0 0¢CO0 0C(CoO0 0 ( 0) 56(20) 34.00127)

5 0 C0 00 00 0 (C 0 0 ( 0 48(13

7 0 ¢C0 0(¢CO0 00 0 (0 00 00

Four hundreds of test insects (100 individuals X 2 cucumbers X 2 replications) were used in each
group. After immersion, cucumbers were held at 27°C+1°C. Survival rate is corrected with

ABBOTT’s formula (1925).

Value in parenthesis is the amount of survivors.
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Fig. 1. Survival rate of immature stages in cucumber immersed in sodium chloride solution at —2°C.
Two cucumbers which were inoculated with one hundred insects respectively were immersed

into sodium chloride solution.

Test was replicated two times.

After immersion, cucumbers

were held at 27°C+1°C. Survival rate is corrected with ABBOTT’s formula (1925).

i (Fo) BFEeKk&EL, ORELELLTEETH-
72 (P<0.01) (Table2), L7zh3> T, ZhsDERAZ
T TNEERE 0~5%, JUERE —2~4C 8 X UL
HRER 1~7 HREO®BIc B LW T EFES FHIT 20
WEMTHD LHWiTx 5, 27, fxOBERBER
KB Z 2B IOWTIE, 1 HBIIOBES Ak
[ AERH O ENBEE TH Y (P<0.01), 3 fshH
DGE FANHEE L AERE O ENEE ThH-o 12
(P<0.01),

e =
YY) INIDEBAT —VRFELFa v ) BE
PIREEAKBRELZEE, WTHOLEFT AT —V 120t
LTY, MEFHOEINEFERZET I 2DICE

LHFLEOKREWERTH -7z, MESHEAE» -
1 HERIE L 3 s o4 FERIE, BERES 0% Ok
&, AMEHFFHE L CREBRZBEMER %= L7,
BURDITT and BALOCK (1985) 1%, REICHFELY
DINZHPHR(EBERAT—YFH) 1.1 CIeBTT
oy b 9DIETRERTUBEHE % 195118 H &
LTWway, SEENT =51, IhLbh S
DI ERRE T2, THBRFEIKFICBE SR
7oL THEENAE LI b Lk,
IUEEREE & REREESHRBICE 2 2B, £F
AT =PI Eo>THRZ > T, 1 HEIE & 3#shE
&, 202 DOBERIZX L TR KGR E R LT, 1
IR U TR i SRR & [FRERE % )
BB T, MBEEERIZEAETFE L o7, 2
et U T 3R oBE T, B0WiEE CETEBIE



46 ¥ B PR

REWRA®RS H30E

Table 2. Multiple regression analysis for survival rate of 1-day-old eggs and 3rd instar larvae

Explanatory (independent) variable

Concentration of

Temperature

Treatment period

Stage solution (%) C) (days) Bo R? F,
/91 BX FO’ ﬁZ BZ F(), ﬁs E3 FO,
l-day-old —158 —0.90 822** 0.8 0.06 04 —17.2 —094 89.2** 109.0 0.811 38.17**
eggs
Survival rate (%) =—15.8X,+0.8X,—17.2X;+109.0
3rd instar -29 -0.17 4.6 53 038 230** —212 —0.93 143.4** 96.9 0.835 49.83**
larvae

Survival rate (%) =— 2.9X,+5.3X;—21.2X;+ 96.9

The analysis was applied to data in Fig. 1 and Table 1 except data showing 09 of survival rate (TANAKA,

et al., 1984).

f ; Partial regression coefficient

B ; Standard partial regression coefficient
B ; Constant term

R?; Sqaure of the multiple correlation coefficient ajusted for the degree of freedom
F,; Variance ratio in analysis of variance, Foo, {3, 23}=4.76 for eggs, Foo {3, 26} =4.46 for larvae
F, ; Partial F value, F,, {1, 23} =7.88 for eggs, Foo {1, 26}=7.72 for larvae

** . Significant (P <0.01)
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