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 (Smith, 1996)

 (Lee, 

1990)

 

 (Lipaphis erysimi (Kalt.)) 

 (Homoptera)  (Aphididae) 

 

(Tao, 1990)

 (Su, 

1984)

 (Lipaphis erysimi (Kalt.))  

 

ΰ ΰ 緐緐緐緐緐緐緐緐緐緐緐緐緐緐  (Lipaphis erysimi (Kalt.)) 緐緐緐緐

(Raphanus sativus L.) 緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐

緐緐緐 15oC 緐緐 10.8 緐緐緐緐緐28oC 緐 6.1 緐緐緐緐緐緐緐緐緐緐 25oC 緐 8.9 

緐緐緐緐緐28oC 緐 7.5 緐緐緐緐緐緐緐緐緐 28oC 緐 44.8 緐緐緐/♀緐緐緐緐15oC

緐 20.4 緐緐緐/♀緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐 (r) 緐緐緐緐緐緐 (λ) 
緐緐 28oC 緐緐緐緐緐 (r = 0.4020 /緐緐λ = 1.4947 /緐)緐15oC 緐緐緐 (r = 0.1706 

/緐緐λ = 1.1860 /緐)緐緐緐緐緐 (R0) 緐緐 28oC 緐緐緐 (R0 = 40.19 緐緐/♀)緐20oC 

緐緐緐 (R0= 12.57 緐緐/♀)緐緐緐緐緐 (GRR) 緐 25oC 緐緐緐 (GRR = 83.96 緐

緐)緐15oC 緐緐緐 (GRR = 60.98 緐緐)緐緐緐緐緐緐緐 (T) 緐緐緐緐緐緐緐緐緐緐

緐 15oC 緐緐緐 (T = 15.49 /緐)緐28oC 緐緐緐 (T = 9.19 /緐)緐緐緐緐緐緐緐緐緐 

(T0)緐 -1.2oC緐緐緐緐 (K) 緐 176.7 緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐

緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐緐 

 

緐緐緐緐緐緐緐緐緐緐緐緐。 
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 Chi 

and Su (2005) 

 Chi (2005)  jackknife 

 (Sokal and Rohlf, 1981) 

 (r)  (R0)  (T)

 (λ)  (GRR) 

 Euler- 

Lotka equation 



   233

1
0

)1( =∑
∞

=

+−
xx

x

xr me λ  

 0 (Goodman, 1982)  

 ∑
∞

=

=
0

0
x

xxmR λ  

 T = 
r
R0ln

 

 λ = er  

GRR = ∑
∞

=0x
xm  

 

 
 

 

 ( )

 28oC  6.1 15oC  10.8 

 25  28oC 

15oC  

(T0)  -1.2 oC  (K)  176.7 

 (

)

 

 

 

 25oC  8.9 

 28oC  7.5  

25oC  44.8 /♀ 28oC  

41.6  15oC  20.4 

25 oC  28 oC  ( )  

 

 

 (sxj)  ( )

 (Tang et al., 

1991)  15oC sxj

 32 20oC sxj  27 

25oC sxj  28  28oC 

sxj  20 

 

 (fxj) 

 25  28oC  4 

 

15oC  (7 )  (32

)  

 (exj) 

x j

 (Chi, 1988b; Chi and Su, 

2005)

 

 
 

Table 1. Developmental time of nymphal stage, and adult longevity, total longevity, and fecundity of Lipaphis erysimi 
reared on turnip at various constant temperatures 

Nymphal stage (d) Adult longevity (d) Total longevity (d) Fecundity (offspring/♀) Temp. 
(oC) n Mean ± SE n Mean ± SE n Mean ± SE n Mean ± SE 
15 82 10.8 ± 0.2 82 7.8 ± 0.6 120 16.2 ± 0.6 82 20.4 ± 2.2 
20 48 8.5 ± 0.2 48 8.4 ± 0.8 120 10.3 ± 0.6 48 31.4 ± 3.6 
25 78 6.6 ± 0.2 78 8.9 ± 0.8 120 12.3 ± 0.6 78 44.8 ± 4.2 
28 116 6.1 ± 0.1 116 7.5 ± 0.4 120 13.4 ± 0.4 116 41.6 ± 2.4 
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Fig. 1. Linear regression of the developmental rate of Lipaphis erysimi at different temperatures. 

 
Fig. 2. Age-specific survival rate of Lipaphis erysimi. 
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Fig. 3. Age-specific fecundity of Lipaphis erysimi. 
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Fig. 4. Age-specific life expectancy of Lipaphis erysimi. 



   237

Chi (1988) 

 ( ) Chi (1988) 

Yu et al. (2005)

 (R0)  (GRR) 

 (la) 

R0 < GRR la < GRR  

 Huang 

(1987) 

 25oC  Lin (1999)  

(Brassica alboglabra Bail var. acephala 

DC.)  26oC 

 5.6 

 8.7 

 Kuo 

(1991) 

 
Fig. 5. Stable age-stage distribution of Lipaphis erysimi. 
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 (r 

= 0.35 R0 = 61.3 λ = 1.43 T = 11.6)

 (r = 0.28 R0 = 29.1 λ = 

1.3231 T = 12.06)

 (Tao, 

1990)

 
 

Table 2. Population parameters of Lipaphis erysimi reared on turnip at various constant temperatures 

Population parameters 
Temp. 
(oC） Intrinsic rate of 

Increase (r) (1/d) 
Net reproductive rate 

(R0) (offspring/♀) 
Mean generation 

time (T) (d) 
Finite rate of 

increase (λ) (1/d) 

Gross reproductive 
rate (GRR) 
(offspring/♀) 

15 0.1706 ± 0.0075 13.97 ± 1.71 15.49 ± 0.38 1.1860 ± 0.0089 60.98 ± 6.38 
20 0.1955 ± 0.0136 12.57 ± 2.01 13.00 ± 0.40 1.2159 ± 0.0165 61.97 ± 4.98 
25 0.3148 ± 0.0127 29.10 ± 3.36 10.72 ± 0.27 1.3699 ± 0.0173 83.96 ± 3.10 
28 0.4020 ± 0.0092 40.19 ± 2.38  9.19 ± 0.18 1.4947 ± 0.0137 67.85 ± 2.13 

 

 
Fig. 6. Age-stage reproductive value of Lipaphis erysimi. 



   239

 

 

 
 

 

 

 
 

Arnold, C. Y. 1959. The determination and 

significance of the base temperature 

in a linear heat unit system. Proc. 

Am. Hort. Sci. 74: 430-445. 

Chen, C. N. 1977. Fundamental concept of 

insect population dynamics. Proceedings 

of the Symposium on Insect Pests 

Control. Taiwan Agric. Res. Center 

Spec. Issue (Taichung, Taiwan) 8: 

127-142. (in Chinese) 

Chi, H. 1988a. Life-table analysis incorporating 

both sexes and variable development 

rates among individuals. Environ. 

Entomol. 17: 26-34. 

Chi, H. 1988b. Expectation of life in an 

age-stage two-sex life table. Supp. 

Bull. Ecol. Soc. Am. 69: 98. 

Chi, H. 1989. Two-sex life table of the 

silkworm, Bombyx mori L. Chinese J. 

Entomol. 9: 141-150. (in Chinese) 

Chi, H. 2005. TWOSEX-MSChart: The 

computer program for the age-stage, 

two-sex life table analysis. National 

Chung Hsing University, Taichung, 

Taiwan. (available at http://140.120. 

197.173/Ecology). 

Chi, H., and W. M. Getz. 1988. Mass 

rearing and harvesting based on an 

age-stage, two-sex life table: a potato 

tuberworm (Lepidoptera: Gelechiidae) 

case study. Environ. Entomol. 17: 18- 

25. 

Chi, H., and H. Liu. 1985. Two new 

methods for the study of insect 

population ecology. Bull. Inst. Zool. 

Acad. Sinica. 24: 225-240. 

Chi, H., and H. Y. Su. 2005. Age-stage, 

two-sex life tables of Aphidius 

gifuensis (Ashmead) (Hymenoptera: 

Braconidae) and its host Myzus persicae 

(Sulzer) (Homoptera: Aphididae) with 

a proof on the relationship between 

female fecundity and the net 

reproductive rate. Environ. Entomol. 

(in press). 

Goodman, D. 1982. Optimal life histories, 

optimal notation and the value of 

reproductive value. Am. Nat. 119: 

803-823. 

Hwang, Y. F. 1987. Life table, population 

fluctuation and computer simulation 

of turnip aphid, Lipaphis erysimi 

(Kalt.). Master’s thesis, Graduate school 

of Entomology, National Chung Hsing 

University, Taichung, Taiwan, 99 pp. 

(in Chinese) 

Kuo, M. H. 1991. The effect of temperature 

and host plant on development and 

reproduction by Myzus persicae. 

Chinese J. Entomol. 11: 118-129. (in 

Chinese) 



 240  

Lee, H. S. 1990. Cruciferous vegetables. 

Taiwan Farmer’s Handbook. Taichung, 

Taiwan, 185 pp. (in Chinese) 

Lin, Y. C. 1999. Population growth and 

dispersal of Lipaphis erysimi Kalt.) 

(Homoptera: Aphididae). Master’s thesis, 

Graduate school of Entomology, 

National Chung-Hsing University, 

Taichung, Taiwan, 70 pp. (in Chinese) 

Pianka, E. R. 1983. Evolutionary Ecology. 

3rd ed. Harper & Row, New York. 

Smith, R. L. 1996. Ecology and Field 

Biology, 5th ed. Haper Collins College 

Publishers, New York. 

Sokal, R. R., and F. J. Rohlf. 1981. 

Biometry. 2nd edition. W. H. Freeman, 

San Francisco, CA, 859 pp. 

Su, T. H. 1984. The viral disease transmitted 

by aphid and its control. National 

Chung-Hsing University Agricultural 

Extension Council, Taichung, Taiwan. 

Agriculture Extension Pamphlet no. 

208, pp 1-8. 

Tang, D. S., and H. Chi. 1991. Life table 

and consumption of the cabbage 

looper, Trichoplusia ni Hübner. Chinese 

J. Entomol. 11: 282-290. (in Chinese) 

Tao, C. C. 1990. The Aphid Record of 

Taiwan. National Taiwan Museum, 

Taipei, Taiwan. 206 pp. 

Xu, R. M. 1987. Insect Population Ecology. 

Beijing Normal University Press, 

Beijing 409 pp. (in Chinese) 

Yu, J. Z., H. Chi, and B. H. Chen. 2005. 
Life table of Lemnia biplagiata 

(Coleoptera: Coccinellidae) fed on 

Aphis gossypii (Homoptera: Aphididae) 

with a proof on relationship among 

gross reproduction rate, net reproduction 

rate, and preadult survivorship. Ann. 

Entomol. Soc. Am. 98: 475-482. 

 

2005 10 24  
2005 12 29  



   241

Life Table of Turnip Aphis, Lipaphis erysimi (Kalt.) (Homoptera: 
Aphididae), on Radish 
 
Chiao-Chih Chien, Shing-Yi Perng and Wen-Feng Hsiao* 

Department of Bioresources and Plant Protection, National Chiayi University, No. 300 University Road, Chiayi, 600 Taiwan

ABSTRACT 

The developmental durations of nymphal stages of the turnip aphid, 
Lipaphis erysimi (Kalt.), at various constant temperatures of 15-28oC on 
turnip, Raphanus sativus L., significantly differed. The longest duration was 
10.8 days at 15oC and the shortest was 5.1 days at 28oC. The longest adult 
longevity was 8.9 days at 25oC and the shortest was 7.5 day at 28oC. The 
highest mean fecundity was 44.8 offspring/♀ at 28oC, and the lowest was 20.4 
offspring/♀ at 15oC. Population parameters at different temperatures on 
turnip showed that both the intrinsic rate of increase (r) and the finite rate 
of increase (λ) were the highest at 28oC (r = 0.4020/d, λ = 1.4947/d), and the 
lowest was at 15oC (r = 0.1706/d, λ = 1.1860/d). The reproductive rate (Ro) 
was the largest at 28oC (Ro = 40.19 offspring/♀), and the smallest was at 20oC 
(Ro = 12.57 offspring/♀). The gross reproductive rate (GRR), was the longest 
at 25oC (GRR = 83.96), and was the shortest at 15oC (GRR = 60.98). The 
mean generation time (T), was the longest at 15oC (T = 15.49), and the 
shortest at 28oC (T = 9.19). The lower developmental threshold temperature 
for the nymphal stage was -1.2oC, and the thermal summation was 176.7 
degree0-days. 
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