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Effect of Temperature on the Development and Reproduction of Silverleaf Whitefly (Bemisia
argentifolii Bellows & Perring) and Its Population Fluctuation on Poinsettia [Research report]
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Abstract

The silverleaf whitefly, Bemisia argentifollii Bellows & Perring, was reared on poinsettia under various constant temperatures.
The highest survival probability from egg to adult were observed at 25°C (94.5%) and 28°C (94.3%). Developmental period
decreased as the temperatures rised from 20°C to 28°C. The low temperature thresholds for the development of egg, 1st, 2nd, 3rd,
and 4th instar nymphs were 12.7, 14.8, 10.4, 3.8, and 17°C, respectively. The effective accumulated temperatures of egg, 1st, 2nd,
3rd, and 4th instar nymphs were 111.1, 62.5, 71.4, 142.8, and 30 day-degrees, respectively. It required 333.3 day-degrees for the
development from egg to adult. The highest fecundity (193.2 eggs) and longevity (21.4 days) were observed at 28 °C. The
population densities of B. argentifolii on potted poinsettia in green house at Taiwan Agricultural Research Institute from 1993 to
1995 were higher from October to April and lower from May to September. The densities of whitefly at Puli in 1993 were low from

January to July, and high from July to September, while they were high from January to May and low from July to December in
1994.
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Table 1. Survival probability of various developmental stages of Bemisia argentifolii at different

temperatures

Temp Survival probability ( % )

(C) Egg 1st instar 2nd instar 3rd instar 4th instar Egg-adult
15 66.6 0 - - - -
20 97.2 94.2 96.6 100 100 88.0
23 97.3 94.5 100 100 100 92.1
25 100 95.4 100 100 100 94.5
28 94.3 100 100 100 100 94.3
30 90.0 87.8 100 62.0 100 54.5
35 83.7 86.6 100 0 - -
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Fig. 1. Developmental rate of the immature stages of Bemisia argentifolii in relation to temperature.
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Table 2. Duration of egg and nymphal stages of Bemisia argentifolii at different temperatures

Duration (days) (% + SD)*

Temp

(C) 4 Egg n Istinstar n  2ndinstar n  3rdinstar n  4thinstar n  Egg-adult
15 27 337+£387a 19 - - - - -
20 60 167108 29 116+07a 27 76108 26 87+1la 26 132142 26 579149
23 38 106+09c 37 74107 35 57108 35 671070 35 54+ 07 35 357+38b
25 22 74107de 21 54+ 23bc 21 5109 21 61+19b 21 33408 21 272439
28 38 69+%06e 36 46+£09dc 36 41%07c 36 57109 36 31+ 05cd 36 249+ 23d
30 33 62+05f 30 41+04d 26 52109 26 68+15b 16 31+01d 16 247+ 20d
35 36 63+04f 30 128+12 26 76 1.0a - - -

new multiple range test.

x=

Means (% £ SD) in each column followed by the same letter are not significantly different at 5 % level according to Duncan’s

BRESNBE20-28 CARFTRE(VRBEE(MZMERERTHAEERERRE

Table 3. Thermal requirements for different life stages of the Bemisia argaentifolii (Temp. ranging
from 20 to 28 C )

Life Equation p-value R’ Threshold low temp( 'C) Accumulated effective
Stage for development £ SD temp(day-C ) £ SD
egg Y=-0.115+0.009T 0.0005  0.964 127+ 07 110+13

Ist instar  Y=-0.238+0.016T  0.0106  0.979 148 £ 05 625108

2nd instar  Y=-0.146+0.014T  0.0023  0.996 104 £ 0.6 741116

3rd instar  Y=-0.027+0.007T  0.0371  0.929 38+ 11 1428 £ 15

4th instar  Y=-0.561+0.033T 0.0455  0.911 170+ 05 30.0 £ 0.3

egg-adult  Y=-0.040+0.003T 0.0288  0.943 133105 333.3 £ 4.9
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Table 4. Adult longevity and fecundity of Bemisia argentifolii at different temperatures

Longevity (days)’ Fecundity®

’I(‘eén? Female Male (eggs/female)
Mean Maximum Mean Maximum

15 45+ 1.9a 7 41+ 20c 7 0.8 £ 0.6b
20 19.8 &+ 11.6a 39 9.6 &+ 8.5b 27 55.6 + 19.4a
25 18.8 + 4.2a 34 13.0 £ 5.2a 28 113.3 + 42.2¢
28 21.4 £ 10.7a 43 13.6 £ 7.5a 29 193.2 + 95.4a
30 10.9 £ 6.1b 23 10.2 £ 5.6b 30 68.8 + 65.3c
33 9.6 + 3.8b 16 4.5+ 24c 9 62.2 £ 37.6¢

2 Footnote same as table 2.
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Effect of Temperature on the Development and Reproduction
of Silverleaf Whitefly (Bemisia argentifolii Bellows &

Perring ) and Its Population Fluctuation on Poinsettia

Feng-Chyi Lin* Taiwan Agricultural Research Institute, Wufeng, Taichung, Taiwan, R.O.C.
Tsong-Hong Su Department of Entomology, National Chung Hsing University, Taichung, Taiwan, R.0.C.
Chin-Ling Wang Taiwan Agricultural Research Institute, Wufeng, Taichung, Taiwan, R.O.C.

ABSTRACT

The silverleaf whitefly, Bemisia argentifolii Bellows & Perring, was reared
on poinsettia under various constant temperatures. The highest survival probabil-
ity from egg to adult were observed at 25 C (94.5%) and 28 C (94.3%). Devel-
opmental period decreased as the temperatures rised from 20 Cto 28 °C. The
low temperature thresholds for the development of egg, 1st, 2nd, 3rd , and 4th
instar nymphs were 12.7, 14.8, 10.4, 3.8, and 17 ‘C, respectively. The effective
accumulated temperatures of egg, Ist, 2nd, 3rd, and 4th instar nymphs were
111.1, 62.5, 71.4, 142.8, and 30 day-degrees, respectively. It required 333.3
day-degrees for the development from egg to adult. The highest fecundity
(193.2 eggs) and longevity (21.4 days) were observed at 28 C . The population
densities of B. argentifolii on potted poinsettia in green house at Taiwan Agri-
cultural Research Institute from 1993 to 1995 were higher from October to
April and lower from May to September. The densities of whitefly at Puli in
1993 were low from January to July, and high from July to September, while
they were high from January to May and low from July to December in 1994.
Key words: Bemisia argentifolii, development time, fecundity, poinsettia
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