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 (Vaz Nunes, 1998; 
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(aestivating forms)

(fundatrix) (aestivating 

form) (viviparous female)

(oviparous female)

(Liu 

et al., 1999a)

 (Hille 

Ris Lambers, 1966; Zaslavski and Kats, 

1988; MacKay et al., 1989; Moran, 1992; 

Gao et al., 1999)

 

 

(diapause)

 

(Masaki, 1980; Beck, 1985; Dixon, 1985; 

Mittler and Gorder, 1991; Numata and 

Shiga, 1995; Yoshida and Kimura, 1995; 

Gao et al., 1999)

 (Moran et al., 1993)

 (Tsitsipis and Mittler, 1976; Lees, 

1986, 1987; Via, 1992; Vaz Nunes and 

Hardie, 2000)

Liu et al. (1999a)

10L: 14D

12L: 12D

 

 

材料與方法 
 

㆒、固定光週期㆘轉換不同溫度對母蚜產越夏

型若蚜之影響 
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㆓、固定溫度㆘轉換光週期對母蚜產越夏型若

蚜之影響 
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㆔、不同定溫㆘產越夏型母蚜及產正常型母蚜

繁殖率及壽命之比較 
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SAS Proc t-test

(SAS, 1982)  

 

㆕、產生越夏型子㈹之比率 

5 25 10L: 

14D 75 85% RH

3 4

12L: 

12D

30 3

 

 

㈤、產越夏型之母蚜比率、母蚜壽命及子㈹㆗

越夏型若蚜所佔之比率 

 SAS  Proc GLM 

two-way ANOVA 

Tukey HSD  (Tukey's 

honest significant difference)

 (SAS, 1982)  

 

結  果 
 

㆒、固定光週期㆘轉換不同溫度對母蚜產越夏

型若蚜之影響 

3 4
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㆓、固定溫度㆘轉換光週期對母蚜產越夏型若

蚜之影響 

10L: 14D 12L: 12D

5 3
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㆔、不同定溫㆘產越夏型之母蚜及產正常型之

母蚜繁殖率及壽命之比較 

10

25

3.33 8.27 17.13 7.20

18.62 37.86 39.56 33.73

(4.60

8.09 )

 

 

㆕、產生越夏型子㈹之比率 

10L: 14D  
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12L: 12D

(5 )

5

1 20

1 26.27
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2

20 1
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10.89

5 25
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3 20
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㈤、產越夏型之母蚜比率、母蚜壽命及子㈹㆗

越夏型若蚜所佔之比率 

10L: 14D

12L: 12D 3

20

 ( )  20 1

53.33 2 40.00 3

3.33 20

 

two-way 

ANOVA  (F = 5.49 P 

= 0.0023) (F = 6.26 P = 

0.0036) 

表㆒ 不同定溫㆘轉換光週期欒樹圓尾蚜每隻母蚜所產子㈹㆗越夏型若蚜所佔比率及母蚜壽命 
Table 1. Percentage of aestivating form of offspring produced per female and female longevity of Periphyllus 

koelreuteriae under photoperiod which changed from 10L: 14D to 12L: 12D at various constant 
temperatures 

Generation Temp. 
(℃) 

Percent of aestivating form of 
offspring / offspring per female 

mean (SD) 

Longevity (day) 
mean (SD) 

1st 10℃ 19.33b (1.15)* 5.33bc (1.15) 
 15℃ 28.01ab (4.73) 8.09a (1.04) 
 20℃ 34.15a (11.99) 7.18ab (1.87) 

 25℃ 20.10b (8.47) 4.60c (2.07) 
2nd 10℃ 0  0  

 15℃ 17.15a (5.04) 8.00a (0.93) 
 20℃ 25.82a (12.96) 6.29ab (1.54) 
 25℃ 12.50a ( -- ) 4.00b ( -- ) 

3rd 10℃ 0  0  
 15℃ 0  0  
 20℃ 20.00 ( -- ) 5.00 ( -- ) 
 25℃ 0  0  
* Means within a column followed by the same letter do not significantly differ at the 5% confidence level 

according to Tukey's honest significant difference test.  
--: None. 
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(F = 10.41 P = 

0.0001) (F = 

1.64 P = 0.2035) 

 

10L: 14D 12L: 12D 1 2

20

15

15

28.01 17.15 20 34.15

25.82 25 20.10 12.50

20 1 15

3 20 20

15 20

10 25 10

5.33 15 8.00

8.09 20 6.29 7.18 25

4.00 4.60  

 

討  論 
 

㆒、光週期及溫度對母蚜產越夏型若蚜之影響 

Kawada (1987)

 

10 25

Kawada (1987)  

(summer 

diapauses) (Masaki, 1980; 

Numata and Shiga, 1995) Beck (1985)

 

表㆓ 不同定溫㆘欒樹圓尾蚜產越夏型母蚜及產正常型母蚜繁殖率及壽命之比較 
Table 2. Comparison of fecundity and longevity of females that produced the aestivating form of offspring and 

females that produced the normal form of offspring of Periphyllus koelreuteriae at various constant 
temperatures  

Fecundity (offspring/♀)  Longevity (day) 
Temp. 
(℃) n 

Producing the 
aestivating form ♀ 
mean (SD) 

n 
Producing the 
normal form ♀
mean (SD) 

 n 
Producing the 
aestivating form ♀ 
mean (SD) 

n 
Producing the 
normal form ♀
mean (SD) 

10 3 3.33b* 13 18.62a  3 5.33b 13 31.0a 
  (2.08)  (6.29)   (1.15)  (12.74) 

15 11 8.27b 22 37.86a  11 8.09b 22 32.41a 
  (6.10)  (12.30)   (1.04)  (10.42) 

20 16 17.13b 18 39.56a  16 7.18b 18 17.22a 
  (4.24)  (16.12)   (1.87)  (4.32) 

25 5 7.20b 22 33.73a  5 4.60b 22 9.82a 
  (3.77)  (12.21)   (2.07)  (4.07) 

* Means of fecundity and longevity within a column for each temperature followed by the same letter do not 
significantly differ at the 5% level by t-test. 
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圖㆒ 不同溫度㆘轉換光週期欒樹圓尾蚜產生越夏型子㈹之比率。 
Fig. 1. Percentage of the aestivating form of offspring of Periphyllus koelreuteriae produced under photoperiods 

which changed from 10L: 14D to 12L: 12D at various constant temperatures. 
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圖㆓ 於不同定溫㆘欒樹圓尾蚜轉換光週期產越夏型之母蚜比率 
Fig. 2. Percentage of females that produced the aestivating form of offspring of Periphyllus koelreuteriae under 

photoperiods which changed from 10L: 14D to 12L: 12D at various constant temperatures. 
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10 1 15 1 2

20 1 3  25 1

2

 

(critical effect)

 (Masaki, 1980; 

Kawada, 1987) 5

 (Masaki, 1980; Kawada, 

1987; Lees, 1987; Vaz Nunes et al., 

1996)  

 

㆓、產越夏型之母蚜及產正常型之母蚜繁殖率

及壽命之比較 

 

(lamellate)

 (Dixon, 1985; Liu 

et al., 1999a) 

 

 

㆔、產生越夏型子㈹之比率 

1

2

3 20

1

( )

 ( )

 ( )

3  Vaz Nunes 

and Hardie (1993) 

 (sensitive period)

 (Veerman, 1977; Bradley and 

Saunders, 1985; Shimada, 1985)  

20

20

Liu et al. (1999a)

Lees 1986

20 Liu et al. 

(1999a)

 (3 ) 20

 

(Masaki, 1980; Kida et al., 1997)  

 

㆕、產越夏型之母蚜比率、母蚜壽命及子㈹㆗

越夏型若蚜所佔之比率 
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(Mousseau and Roff, 1989; Ishihara, 

2000) 20 1

53.33

1 26.27

50

 (Liu et al., 1999a)  

( P = 

0.0023 P = 0.0036)

 (Tsitsipis 

and Mittler, 1976; Lees, 1986, 1987; Via, 

1992; Vaz Nunes and Hardie, 2000)  

(holocycle)

(cyclical parthenogenesis) 

(Myzus persicae) 

(Blackman, 1971) (Rhopa- 

losiphum padi) (Simon et al., 1991) 

15 25

5 10

(anholocycle)

(full parthenogenesis) (DeLoach, 1974; 

Summers et al., 1984; Kuo, 1992; Selhorst 

et al., 1995)  

Liu et al. (1999a)

Dixon (1976)

Campbell et al. (1999) 
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Effect of Photoperiod and Temperature on the Production of 
Aestivating Females of Periphyllus koelreuteriae (Takahashi) 
(Homoptera: Chaitophoridae) 
 

Yi-Chun Lin, Yu-Chang Liu and Mei-Hwa Kuo* 

Department of Entomology, National Chung-Hsing University, 250 Kuokung Rd., Taichung 402, Taiwan, R.O.C. 

ABSTRACT 

Our data indicate that under constant photoperiods of 10L: 14D and 
12L: 12D, changing the temperature alone could not induce Periphyllus 
koelreuteriae (Takahashi) to produce the aestivating form of offspring. 
However, a shift in the photoperiod of from 10L: 14D to 12L: 12D, 
simulating day-length conditions in the beginning of summer at 
temperatures of between 10 and 25 , could induce the production of 
aestivating offspring. The percentage of the aestivating form of offspring 
produced decreased with the days and the generations after the 
photoperiod was shifted. The highest percentage always appeared at 20  
with 26.27% and 18.33% on the first day of the first and the second 
generations, respectively; however, no aestivating form was produced on 
the fifth day of either of these two generations. For the third generation, 
2.44% of the aestivating form was produced only at 20  on the first day. 
The highest percentages of females that produced the aestivating form 
were at 20 , i.e., 53.33% and 40.00%, respectively, for the first and second 
generations. However, the percentage was reduced at temperatures lower 
or higher than 20 ; only 3.33% females of the third generation produced 
the aestivating form. Comparisons of fecundity and longevity of females 
that produced the aestivating form of offspring and females that produced 
the normal form of offspring at various constant temperatures revealed 
significant differences. The fecundity and longevity of females that 
produced aestivating offspring were lower than those of females that 
produced normal offspring. The percentage of the aestivating form of 
offspring produced by each female was the highest at 20  in all 
generations, with 34.15% in the first generation and significant differences 
among different temperature treatments, and 25.82% for the second 
generation but no significant differences among temperature treatments. 
At 20 , 20% of the aestivating form of offspring were produced by each 
female in the third generation. The longest longevities of females which 
produced the aestivating form were 8.09 and 8.00 days in the first and 
second generations, respectively, at 15 , and the shortest were 4.60 and 
4.00 days for the first and second generations, respectively, at 25 . The 
longevity of third generation females was 5.00 days at 20 . 
 
Key words: Periphyllus koelreuteriae (Takahashi), aestivating form, 

photoperiod, temperature 
 


