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Life Table of the Cotton Aphid, Aphis gossypii
Glovet, at Various Photoperiods

Yu-Chang Liu  Department of Entomology, National Chung Hsing University, 250 Kuokuan Road, Taichung, Taiwan, R.0.C.
ep: 8
Yu-Bmg HW?lIlg1 Department of Entomology, National Chung Hsing University, 250 Kuokuzn Road, Taichung, Taiwan, R.0.C.

ABSTRACT

The development times of juvenile stages of cotton aphid reared on guava leaves were
studied under various photoperiods (L:D = 6:18, 10:14, 12:12, 14:10 and 18:6) at constant
temperatures of 25°C and 20°C. At 25°C the longest development time (7.44 days) was under
a 12:12 photopetiod and the shortest (5.44 days) under 14:10. At 20°C the longest develop-
ment time (9.89 days) was at 6:18 and the shortest (8.0 days) at 14:10. The greatest longevity
(27.87 days) for adult aphids was at 18:6 at 25°C and at 6:18 at 20°C (26.18 days). The
greatest fecandity (45.9 offsprings/ Q ) was at 14:10 at 25°C and at 10:14 at 20°C (34.0 off-
springs/ Q). Population parameters were calculated following Chi and Liu (1985). The in-
trinsic rate of increase (r) at 25°C was highest (0.338) at 10:14 and lowest (0.265) at 14:10;
at 20°C it was highest (0.262) at 14:10 and lowest (0.185) at 6:18. The largest net reproduc-
tive rate (Ro) (46.0 offsprings/ Q ) was at 14:10 at 25°C and at 10:14 at 20°C (34.0 offspt-
ings/ Q). The mean generation time (T) at 25°C was greatest (14.23 days) at 18:6 and shortest
(10.19 days) at 10:14. at 20°C it was greatest (18.4 days) at 6:18 and shortest (13.24 days)
at 14:10. Analysis by t-test showed significant differences betwéen 25°C and 20°C in the
effects of differing photoperiod.

Key words: Life table, population, Aphis gossypii, Aphididae, photoperiod.
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Table 1. Effect of various photoperiods on development time of Aphis gossypii at 25C and 20C

Development time (days)

Photoperiod
Instar Total
L D! - juvenile n
I 1T 111 v stages
25C
618 2.27b% 1.27a 1.33a 1.45a 6.33b 33
(0.12)% (0.09) (0.23) (0.09) (0.13)
101 14 1.43a 1.25a 1.39a 141a 5.44a 28
(0.09) (0.08) (0.09) (0.09) (0.09)
1212 2.25b 1.84b 1.56ab 1.78b 7.44d 32
(0.10) (0.11) (0.10) (0.09) (0.91)
1410 2.09b 1.52a 1.61b 1.31a 6.41b 33
(0.11) (0.10) {0.11) (0.08) {0.11)
18:6 1.70b 1.67b 1.90¢ 1.57a 6.83¢ 30
(0.10) (0.10) (0.11) (0.13) (0.19)
20 *
6.18 3.25¢ 2.14b 2.32b 2.18b * o 989¢ 28
(0.23) (0.18) (0.19) (0.17) (0.38)
10: 14 2.42ab 2.03a 1.88a 2.76¢ 9.09b 33
(0.10) (0.12) (0.12) (0.14) (0.20)
12112 2.10a 1.80a 1.90a 2.30b 8.10a 30
(0.12) (0.11) {0.13) (0.12) (0.22)
14 010 2.20a 2.03a 2.03a 1.77a 8.00a 30
(0.17) (0.14) (0.17) (0.13) (0.19)
18:6 2.81bc 197a 1.90a 1.57a 8.19a 31
{0.15) (0.12) {0.11) (0.13) (0.19)
1 : L :D=Light . Dark.
2 : Means within a some—temperature column followed by the same letter are not significantly different

at the 5% level (Duncan’s new multiple range test,).

. Standard error.
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Table 2. Effect of various photoperiods on adult longevity and fecundity of Aphis gossypii at 25°C

and 20C
Photoperiod Longevity Fecundity n
L:D! (day) (offsprings/ £ )
25C

6:18 17.64b° 31.80a 33
(1.23)° (2.63)

10:14 12.8%a 31.50a 28
(1.91) (4.29)

12:12 17.84b 29.72a 32
(0.92) (2.40)

14:10 23.72¢ 45.90b 33
(1.66) (3.73)

18:6 27.87d 43.30b 30
(157) (3.15)

20°C

618 26.18b 29.99a 28
(1.89) (3.08)

10: 14 25.55b 34.00a 33
(1.56) (2.28)

12:12 24.50b 31.90a 30
(0.95) (1.80)

14:10 15.73a 31.30a 30
(0.82) (2.06)

18:6 18.45a 29.10a 30
(0.81) (1.70)

Footnotes: same as in table 1.
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Fig. 1. Stage frequency distribution of Aphis gossypii at various photoperiods at 25C. (1-4: Instar I-1V, A. Adult).
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Fig. 2. Stage frequency distribution of Aphis gossypii at various photoperiods at 20C. (1-4: Instar I-IV, A. Adult).
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Fig. 3. Age-specific survivorship (l,), fecundity (m,} and net maternity value (v,) of Aphis gossypii at various photoperiods

at 25C.
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Fig. 4. Age-specific survivorship (i), fecundity (m,) and net maternity value (v,) of Aphis gossypii at various photoperiods at
20C.
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Table 3. Effect of various photoperiods on population parameters of Aphis gossypii reared on guava

leaves at 25C and 20C

Population parameters

Photoperiod Intrinsic rate ~ Net reproduc- ~ Mean gener- Finite rate n
L:D! of increase tive rate ation time of increase
r (1/day) R, (offsprings/ ¢ T (day) A(1/day)
25C
618 0.2941? 31.85a 11.78b 1.34b 33
(0.0073)3 (2.63) (0.35) (0.0098)
10:14 0.338¢ 31.36a 10.19a 1.40c 28
(0.0085) (4.29) (0.42) (0.0119)
12012 0.265a 29.72a 12.83b 1.30a 32
(0.0076) (2.40) (0.30) (0.0076)
14 :10 0.300b 45.88b 12.84b 1.37b 33
{0.0062) (3.72) (0.28) (0.0083)
18:6 0.265a 43.33b 14.23¢ 1.30a 30
{0.0088) (3.15) {0.44) (0.0115)
20T
6.18 0.185a 29.8%a 18.40d 1.20a 28
(0.1028) (3.08) (0.67) (0.0096)
10:14 0.205a 34.03a 17.60¢ 1.23a 33
(0.0044) (2.28) (0.40) {0.0054)
1212 0.223b 31.90a 15.56b 1.25b 30
(0.0072) (1.78) (0.47) (0.0089)
14:10 0.262¢ 31.23a 13.24a 1.29¢ 30
(0.0080) (2.07) (0.40) (0.0104)
18:6 0.238b 29.13a 14.15a 1.27b 30
(0.0072) (1.75) (0.75) (0.0091)

Footnotes: same as in table 1.
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