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Abstract

Bemisia argentifolii (Bellows & Perring) is a major pests of cantaloupe when cultivated in a net house. We measured its life
history at the constant temperatures of 16,18,20,22,24,26,28,30,32 and 34°C on cantaloupe, in order to evaluate the effect of
temperature on development of B. argentifolii. The results showed that the lowest mortality of B. argentifolii from egg to adult was
6% at 26°C and 28°C. The whole life cycle lasted from 15.4 to 55.3 days at 16-28°C on cantaloupe. The developmental rate (D) was
increased with the increase in temperature (T), as shown in the linear regression equation: D = -0.044321 + 0.003849 T. However,
when the temperature reached approximately 30 to 34°C the developmental rate was slowed down and the life cycle lasted 15.8 to
21.1 days. The lowest developmental threshold temperature and degree-day (DD) requirements from egg to adult were 11.5°C and
259.807 DD, respectively. A nonlinear temperature-dependent model (Lactin-2) fitted well to the data for 16 to 34°C. Accordingly,
the lethal upper temperature was estimated to be 37.6°C, and the optimal temperature and developmental temperature threshold
of B. argentifolii from egg to adult was estimated to be 29.9 °C and 9.1 °C, respectively.
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Fig. 1. The effect of temperature on hatching rate (%) from egg to adult of Bemisia argentifolii, on cantaloupe.
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Fig. 2.

Effect of temperature on the cumulative mortality of Bemisia argentifolii in the nymphal stage on cantaloupe.
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Table 1. Mean developmental times (days, mean + S.E.) of the immature stages of Bemisia argentifolii for 10

temperatures on cantaloupe

Temp. Duration (days)

T (n)
Egg 1% instar 2™ instar 3" instar 4™ instar Egg-Adult

16 19.3 £0.15 8.3 £0.10 5.9+0.11 7.0+0.18 15.5 £ 0.16 55.3 +0.35
(80) (75) (58) (54) (54)

18 12.9 £0.16 6.0 £0.21 4.7+x0.13 49+£0.13 12.4 £ 0.15 40.7 £ 0.33
(80) (76) (70) (65) (65)

20 9.1£0.07 4.7£0.10 3.1+0.06 3.6 £0.08 8.9+0.11 29.3+0.18
(80) (77) (72) (69) (69)

99 7.9 +0.09 4.6 £0.09 3.1+0.06 3.2+0.09 8.0 £0.10 26.6 +0.18
(80) (80) (73) (71) (71)

94 6.4 £0.05 3.2£0.07 2.0 £ 0.06 2.8 £0.07 6.3 £0.07 20.7+0.13
(80) (79) (76) (74) (74)

9% 5.2 x0.08 3.3£0.07 2.0 £ 0.07 2.4+0.08 5.2 x0.09 18.2 £ 0.16
(80) (80) (76) (75) (75)

98 4.1£0.06 3.2£0.09 1.6 £0.07 1.8 £0.07 4.8 £0.09 15.4 £ 0.11
(80) (79) (75) (75) (75)

30 4.1£0.05 3.4£0.08 1.6 £0.07 1.8 £0.07 4.8 £0.09 15.8 £0.14
(80) (79) (74) (73) (73)

39 4.2 £0.07 3.8+0.08 2.1 £0.08 2.0 £0.07 5.0 £0.10 17.3 £0.15
(80) (79) (77 (73) (73)

34 4.4 £0.07 4.3 £0.09 2.8 £ 0.08 2.9 £0.09 6.6 £0.12 21.1+0.20
(80) (74) (63) (55) (55)
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Fig. 3. The relationship between temperature and developmental rate of Bemisia argentifoli at 16-34°C on
cantaloupe. Fitted curves: the linear model within the temperature range of 16-28°C (— —-) and the

Lactin-2 model within the temperature range of 16-34°C (
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Temperature-dependent Development of Bemisia argentifolii
(Hemiptera: Aleyrodidae) on Cantaloupe
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ABSTRACT

Bemisia argentifolii (Bellows & Perring) is a major pests of cantaloupe
when cultivated in a net house. We measured its life history at the constant
temperatures of 16,18,20,22,24,26,28,30,32 and 34°C on cantaloupe, in order to
evaluate the effect of temperature on development of B. argentifolii. The
results showed that the lowest mortality of B. argentifolii from egg to adult was
6% at 26°C and 28°C. The whole life cycle lasted from 15.4 to 55.3 days at 16-28
‘C on cantaloupe. The developmental rate (D) was increased with the increase
in temperature (T), as shown in the linear regression equation: D = -0.044321 +
0.003849 T. However, when the temperature reached approximately 30 to 34°C
the developmental rate was slowed down and the life cycle lasted 15.8 to 21.1
days. The lowest developmental threshold temperature and degree-day (DD)
requirements from egg to adult were 11.5°C and 259.807 DD, respectively. A
nonlinear temperature-dependent model (Lactin-2) fitted well to the data for 16
to 34°C. Accordingly, the lethal upper temperature was estimated to be 37.6C,
and the optimal temperature and developmental temperature threshold of B.
argentifolii from egg to adult was estimated to be 29.9°C and 9.1°C,
respectively.

Key words: Bemisia argentifolii, cantaloupe, developmental rate, temperature

* Corresponding email: Fclin@tari.gov.tw IR I F SRS a7 d AR e

21



