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Abstract

The developmental duration of each stadium of oleander aphid ( Aphis nerii Boyer de Fonscolombe) reared on the blood-
flower ( Asclepias curassavica L.) at seven temperatures varying from 5 to 35 °C, photoperiod of LD 12:12 differed significantly. The
longest duration for nymphal development was observed at 5 °Cand the shortest at 30 °C. The greatest longevity of adults was
42.67 days at 10 °C, and the shortest was 6.69 days at 30 °C. Fecundity of adults at 15, 20, and 25 °Cdid not differ significantly; more
then 12 offspring could be reproduced by each female. Age-specific survivorship (Ix) extended as temperature decreased. The
highest peak of fecundity lines (mx) was at 25 °C, and no nymph was produced at 5 and 35 °C. The intrinsic rate of increase (r) and
the finite rate of increase (A) were highest at 25 °C(r = 0.1436/d - A= 1.1575/d), and lowest at 10 °C(r = 0.0014/d - A= 1.0001/d).
Reproductive rate (Ro) was greater at 15, 20, and 25 °C. The shortest mean generation time (T) was 11.8 days at 30 °C. The optimal
temperature for development of the aphid ranged from 28 to 30 °C.
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Table 1. Development time of juvenile stages of Aphis nerii at various temperatures

Development time (d)

Temp. 1*stadium 2"stadium 3 stadium 4*stadium Total juvenile
(C) N Mean N Mean N Mean N Mean N Mean
(SD) (SD) (SD) (SD) (SD)
5 30 9.82a* 6 20.33a 2 22.50a 1 24.00a 1 73.00a
(5.33) (16.35) (3.54) - -
10 30 6.00b 6 8.17b 6 9.50b 6 9.50b 6 33.17b
(3.22) (3.43) (3.62) (2.43) (2.99)
15 30 4.62¢ 29 3.76¢ 29 2.96¢ 29 5.11c 29 16.50c
(1.24) (1.43) (1.04) (1.73) (2.78)
20 37 3.08d 37 3.2%¢ 34 2.97c 29 2.93d 29 12.31d
(0.95) (0.85) (1.03) (0.96) (2.4)
25 35 1.93¢ 33 1.80¢ 32 1.91c 30 2.35d 30 8.07e
(0.73) (0.39) (0.56) (0.80) (1.60)
30 41 1.83e 34 1.79¢ 31 1.89¢ 30 1.98d 30 7.66e
(0.71) (0.57) (0.59) (0.70) (1.23)
35 36 1.71le 17 1.71c 8 2.12¢ 4 3.00d 4 8.87e
(1.25) (0.95) (0.99) (2.35) (2.21)

* Means within a column followed by the same letter are not significantly different at the 5% confidence level

according to Tukey’s studentized range test.
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Table 2. Longevity and fecundity of Aphis nerii adults at various temperatures

Temp. Longevity (d) Fecundity (offspring/ %)
(Cc) N Mean (SD) N Mean (SD)

5 1 11.00c* 1 0.00b

10 6 42.67a 6 3.00ab

(18.01) (1.22)

15 29 35.57ab 29 12.50a

(20.56) (7.92)

20 29 21.59ab 29 12.90a

(13.21) (8.41)

25 28 13.86bc 28 12.76a

(10.16) (9.77)

30 27 6.69¢c 27 4.80ab

(3.55) (4.31)

35 1 6.00c 1 0.00b

* Same as in Table 1.

10°C

20°C

Age-specific surivorship (1)

25°C 30°C

Age-specific fecundity (m,) (offspring/female)

T T T
50 75 100

35°C

Age (d)
B— ROFERREE T2 EBI7EE « BRI FEER LHERME -

Fig. 1. Age-specific survivorship (1), fecundity (m.), and net maternity value (v.) of Aphis nerii at various
temperatures.
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Table 3. Population parameters of Aphis nerii at various temperatures

Population parameters

Finite rate of Intrinsic rate of  Net reproductive Mean
Temp. increase increase rate generation time
(C) 2 (1/d) r (1/d) R, (offspring/$¥) T (d)
5 — _ _ _
10 1.0001 0.0014 1.07 48.3
15 1.0987 0.0942 12.66 26.9
20 1.1148 0.1087 12.35 23.1
25 1.1575 0.1463 11.50 16.7
30 1.0939 0.0898 2.88 11.8
35 - — — —

BEHRMRTET R KM RZEE 301



120

10°C

100

80

60

40

Expection of life (E,) (d)

20

0
120
Age (d)
B RUBSFERRER T2 BRHSES M o
Fig. 2. Distribution of age- specific expectation of life (E.) of Aphis nerii at various temperatures.
RM RO RERFERE CERER
Table 4. Linear regression analysis for developmental rates of Aphis nerii at 5 to 35°C
Regression Thermal Low
Instar Regression equation coefficient P-value summation developmental
R’ K (DD)* threshold (C)
I Y =0.007304+0.017930X 0.9549 0.0001 55.77 0.41
II Y =-0.045975+0.019778X 0.9383 0.0003 50.56 2.32
i Y =0.004778+0.016537X 0.8355 0.0040 60.47 -0.29
I\Y% Y =0.006204+0.013603X 0.7494 0.0118 73.51 -0.46
Total Y =-0.001192+0.004009X 0.8784 0.0018 249.44 0.30

*DD: degree-day.
Y: developmental rate (1/d).
X: temperature (5 to 35C).
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Fig. 3. Observed developmental rate for juvenile stage of Aphis nerii at 5 to 35C, and curves fitted to these data

by nonlinear regression.
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Population Parameters of Aphis nerii and the Effect of
Temperature on It’s Development
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ABSTRACT

The developmental duration of each stadium of oleander aphid (Aphis nerii
Boyer de Fonscolombe) reared on the blood-flower (Asclepias curassavica L.) at
seven temperatures varying from 5 to 35°C, photoperiod of LD 12:12 differed
significantly. The longest duration for nymphal development was observed at 5
C and the shortest at 30°C. The greatest longevity of adults was 42.67 days at 10
C, and the shortest was 6.69 days at 30°C. Fecundity of adults at 15, 20, and 25°C
did not differ significantly; more then 12 offspring could be reproduced by each
female. Age- specific survivorship (1.) extended as temperature decreased. The
highest peak of fecundity lines (m.) was at 25°C, and no nymph was produced at
5 and 35°C. The intrinsic rate of increase (r) and the finite rate of increase (1)
were highest at 25°C (r=0.1436/d ~ /1=1.1575/d), and lowest at 10°C (r=0.0014/d -
4=1.0001/d). Reproductive rate (R.) was greater at 15, 20, and 25°C. The shortest
mean generation time (T) was 11.8 days at 30°C. The optimal temperature for
development of the aphid ranged from 28 to 30°C.
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