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Abstract

Experiments were conducted to investigate the effects of brief spells of starvation or consecutive daily brief spells of starvation
on the longevity and fecundity of adults, and the survival rate as well as the proportion of alate progeny of the goldenrain tree
aphid, Periphyllus koelreuteriae (Takahashi). The longevity of adults, which ranged from 8.5 to 12 days, was not significantly
affected by starvation treatments. Yet, fecundity was reduced by starvation for over 36 hours, with the highest fecundity of 33.0
offspring/female with 24-hour starvation and the lowest of 15.7 offspring/ female with 72-hour starvation. The survival rate of
progeny was also reduced by starvation, and 72-hour starvation resulted in the lowest survival of 41.8 %, in contrast to the 93.7%
survival of control aphids. Alate progeny were recorded only with 24- and 48-hour starvation treatments, and the peak appearance
of alate progenies was observed for 3-day-old adult aphids. The longevity and fecundity of adults and the survival rate of progeny
were reduced by on increasing duration of the daily starvation period and reached the lowest with respective values of 4.9 days,
11.2 offspring/female, and 66.5% with 20-hour daily starvation. Adults starved for 4, 12, 16, and 20 hours daily produced alate
progeny, with 2-day-old adults having the highest percentage. Starvation treatments resulted in an early decline in the age-specific
survivorship (Ix) of adults, an early appearance of 50% natural mortality time and top fecundity (mx), as well as a reduction in
population parameters, e.g., r, RO, t, and A. The population could still grow even when adults were continuously starved daily for 20
or 72 hours.
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Table 1. Longevity and fecundity of adults and survival rate of progeny of Periphyllus koelreuteriae with different
starvation times

Starvation Longevity Fecundity Survival rate of
time n (day) (offspring/Q) progeny (%)
(h) mean = SD mean = SD mean = SD
CK 21 12.0 + 3.3 30.0 + 13.6a’ 93.7 £+ 6.8a
24 43 8.5+ 4.2 33.0 + 16.9a 87.0 £ 16.1a
28 42 85+44 26.8 + 12.5abe 79.2 + 22.1a
36 20 11.0 £+ 64 27.9 + 16.7ab 713 £ 14.7a
48 20 95 +64 17.2 + 12.6bc 46.2 + 28.3b
72 23 9.0 +55 15.7 + 12.0c 41.8 £ 35.9b

! Means within a column followed by the same letter do not significantly differ at the 5% confidence level
according to Tukey’s honestly significant difference method.
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Fig. 1. Survivorship (l) and fecundity (my) of adult Periphyllus koelreuteriae with different starvation times.
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Fig. 2. Percentage of females that produced winged progeny and percentage of winged progeny among offspring of
Periphyllus koelreuteriae with treatment of 24 and 28 hours of starvation.
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Table 2. Population parameters of Periphyllus koelreuteriae with different starvation times

Intrinsic rate of

Starvation . Net reproduction rate Mean generation Finite rate of increase
. increase . .
time (1/day) (offspring/?) time (day) (1/day)
(h) . R, T A
CK 0.1811a! 30.00a 18.81a 1.1990a
(0.0041)? (2.97) (0.24) (0.0051)
94 0.2002a 32.95a 17.48bc 1.2216a
(0.0040) (2.57) (0.14) (0.0050)
98 0.1907a 26.81abc 17.25¢ 1.2102a
(0.0039) (1.92) (0.15) (0.0047)
36 0.1834a 27.85ab 18.19ab 1.2015a
(0.0064) (3.74) (0.24) (0.0077)
48 0.1535b 17.20bc 18.62a 1.1665b
(0.0084) (2.81) (0.28) (0.0098)
7 0.1509b 15.90¢ 18.42a 1.1625b
(0.0081) (2.59) (0.29) (0.0098)

! Same as in table 1.
% Standard error estimated using the Jackknife method.
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Fig. 3. Distribution of age-specific life expectancy of adult Periphyllus koelreuteriae with different starvation times.
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Table 3. Longevity and fecundity of adults and survival rate of progeny of Periphyllus koelreuteriae under continuous

treatments of daily different starvation times

. Longevity Fecundity Survival rate of
Starvation time .
(h/day) (day) (offspring/?) progeny (%)
mean + SD mean + SD mean + SD
CK 21 12.0 + 3.3a’ 30.0 £ 13.6a 93.7 + 6.8a
4 26 9.2 + 3.2bc 17.0 + 7.8bc 93.3 + 10.5a
8 53 9.9 t 4.0ab 15.1 + 7.6bc 81.2 £ 18.8ab
12 43 8.1 + 4.9bc 21.3 £ 13.3b 74.3 £ 18.4bc
16 41 7.3 £ 3.3cd 20.7 £ 10.7b 80.5 + 20.1abc
20 42 49 1 2.0d 11.2 £ 5.8¢ 66.5 + 28.1¢c

! Same as in table 1.
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Fig. 4. Survivorship () and fecundity (my) of adult Periphyllus koelreuteriae with continuous treatment of different

daily starvation times.
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Fig. 5. Percentage of females that produced winged progeny and percentage of winged progeny among offspring of
Periphyllus koelreuteriae with continuous treatments of different daily starvation times.

RN BHARHHRSEERRE T REEET ERHN 2
Table 4. Population parameters of Periphyllus koelreuteriae under continuous treatments of different daily starvation
times

Starvation Intrinsic rate of Finite rate of

Net reproduction rate

Mean generation time

time increase (1/day) (offspring/?) (day) increase (1/day)
(h/day) r R, T A
CK 0.1811a! 30.00a 18.81a 1.1990a
(0.0041) (2.97) (0.24) (0.0051)
4 0.1614bc 17.00be 17.58b 1.1750bc
(0.0048) (1.51) (0.26) (0.0057)
3 0.1549¢ 15.11be 17.55b 1.1674¢
(0.0036) (1.05) (0.15) (0.0044)
19 0.1779ab 21.26b 17.21b 1.1942ab
(0.0045) (2.02) 0.17) (0.0055)
16 0.1796ab 20.68b 16.88b 1.1963ab
(0.0042) (1.68) (0.13) (0.0052)
920 0.1520¢ 11.24¢ 15.94¢ 1.1640c
(0.0046) (0.90) (0.11) (0.0054)

!Same as in table 1
2 Same as in table 2.
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Fig. 6. Distribution of age-specific life expectancy of adult Periphyllus koelreuteriae with continuous treatments of

different daily starvation times.
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Effect of Starvation on Population Development and
Population Parameters of Periphyllus koelreuteriae (Takahashi)
(Homoptera: Chaitophoridae)

Yu-Chang Liu, Tung-Yun Chiang, and Mei-Hwa Kuo*
Department of Entomology, National Chung-Hsing University, Taichung 402, Taiwan, R.0.C.

ABSTRACT

Experiments were conducted to investigate the effects of brief spells of
starvation or consecutive daily brief spells of starvation on the longevity
and fecundity of adults, and the survival rate as well as the proportion of
alate progeny of the goldenrain tree aphid, Periphyllus koelreuteriae
(Takahashi). The longevity of adults, which ranged from 8.5 to 12 days,
was not significantly affected by starvation treatments. Yet, fecundity was
reduced by starvation for over 36 hours, with the highest fecundity of 33.0
offspring/female with 24-hour starvation and the lowest of 15.7 offspring/
female with 72-hour starvation. The survival rate of progeny was also
reduced by starvation, and 72-hour starvation resulted in the lowest
survival of 41.8 %, in contrast to the 93.7% survival of control aphids.
Alate progeny were recorded only with 24- and 48-hour starvation
treatments, and the peak appearance of alate progenies was observed for
3-day-old adult aphids. The longevity and fecundity of adults and the
survival rate of progeny were reduced by on increasing duration of the
daily starvation period and reached the lowest with respective values of
4.9 days, 11.2 offspring/female, and 66.5% with 20-hour daily starvation.
Adults starved for 4, 12, 16, and 20 hours daily produced alate progeny,
with 2-day-old adults having the highest percentage. Starvation
treatments resulted in an early decline in the age-specific survivorship (1,)
of adults, an early appearance of 50% natural mortality time and top
fecundity (m,), as well as a reduction in population parameters, e.g., r, Ry,
t, and A. The population could still grow even when adults were
continuously starved daily for 20 or 72 hours.

Key words: Periphyllus koelreuteriae (Takahashi), starvation, population
parameters
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