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Factors affecting the population dynamics of Bemisia tabaci
(Gennadius) in Fujian province
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Abstract [Objectives] To identify factors affecting the population dynamics of Bemisia tabaci (Gennadius) in Fujian
province and thereby improve monitoring and control of this pest. [Methods] Systematic surveys of B. tabaci populations in
open fields and greenhouses were carried out in Zhangzhou and Jian’ou, sites in the northern and southern vegetable growing
areas of Fujian, respectively. The effects of temperature on the development and fecundity of B. tabaci were evaluated in a
laboratory. [Results] B. tabaci were detected year-round in open fields in Zhangzhou. There were two population peaks; a
summer peak from mid-June to mid-July and an autumn peak in mid-November. At Jian’ou B. tabaci were first observed in
late March, with the summer population peak occurring in mid and late July, and the autumn peak in mid and late October. The
developmental threshold temperature for eggs, 1st instar nymphs, 2nd instar nymphs, 3rd instar nymph and 4th instar nymphs
were 13.77, 14.98, 9.60, 7.97 and 12.56 , respectively, and the corresponding effective accumulated temperatures were
77.25, 29.13, 49.62, 65.03 and 65.13 degree-days, respectively. The annual number of generations in Jian’ou and Zhangzhou,
deduced from weather data from 2015 to 2017, was 11-12 and 13-14, respectively. [Conclusion] Temperature is a key factor

affecting the population dynamics of B. tabaci and the optimal temperature range for the development of this pest was 21 to
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Fig. 1 Population dynamics of Bemisia tabaci in open field and greenhouse in Fujian
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Fig. 2 Change curves of the 10 days’ average temperature during 2017 in Fujian
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Table 1 Developmental time of egg and nymph of Bemisia tabaci at different temperatures
Temperature ()
Stage
18 21 24 27 30 33 36
Egg stage 16.000.63a 9.0020.63b 8.8340.75b 6.17041c 4.174+041le 4.50%0.55¢ 5.1720.41d
Istinstar 8.33=%0.52a 4.17%041c 3.5020.55d 2.67%0.52¢ 1.67=20.52f 1.8320.41f 4.83%0.41b
2 2ndinstar 6.672%0.52a 3.33240.52¢ 3.17%0.41c 3.3320.52c 2.332%0.52b 2.33240.52b 3.3320.52c
I\ga“;h 3 3rdinstar 6502055 4.50220.55b 4.174041b 3.50220.55c 3.174041c 25020554 3.1720.41c
4 4thinstar 8.67%0.52b 7.33240.52c¢ 6.17%0.41d 4.5020.55¢ 3.170.41f 4.17%0.41e 9.3320.82a
- 46.1720.98a 28.3341.03b 25.6740.52¢ 20.1720.75d 14.67%0.82¢ 15.50=%0.55¢ 25.83=+0.75¢
Egg and nymph stage
+ P<0.05

The data in the table are presented as mean + SD, and followed by different letters in the same row are significantly different
at 0.05 level.



- 1078 - Chinese Journal of Applied Entomology 55

30 25.8d 9.60 7.97 13.56 77.25
222 ABREABENBSYNE 2 29.13 49.62 65.03 65.13
1 2 3 11.69 296.51
4 13.77 14.98

F2 HEREARHTSHATERREMBYRE
Table 2 Developmental thresholds and thermal constants for different stages of Bemisia tabaci

Stage Development Thermal constant Regression Correlation
threshold () (day-degree) equation coefficient (r)

Egg stage 13.77 77.25 N=7725(T 13.78) 0.91

1 1st instar 14.98 29.13 N=29.13 (T 14.98) 0.91

2 2nd instar 9.60 49.62 N=49.62 (T 9.60) 0.83

Nymph .
stage 3 3rd instar 7.97 65.03 N=65.03(T 7.97) 0.96

4 4thinstar 12.56 65.13 N=65.13 (T 12.56) 0.76

- 11.69 296.51 N=296.51 (T 11.69) 0.93
Egg and nymph stage
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Fig. 3 The survival rates of Bemisia tabaci in different development stages at different temperatures

P <0.05
Histograms with different letters indicate significantly different at 0.05 level.
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Table 3 . Longevity and fecundity of Bemisia 21-27 B
tabaci adults at different temperatures
Temperature ~ Longevity of Fecundity (total no. 20 30 B
() female d eggs/female)
18 34.50%1.62a 123.90421.64b
21 31.15%2.58b 203.13%24.72a
24 27.3241.90c 187.54%24.59a
27 22.42=%1.61d 165.32425.43a
30 18.69+1.29¢ 108.85+29.576b
33 13.77%2.07f 32.66=15.56¢
36 9.1942.33g 3.15%2.41d 14.99 =15
+ 2017 36
P <0.05
The data in the table are presented as mean + SD, and 15 11 - 3
followed by different letters in the same column are
significantly different at 0.05 level. 15 2
30
36
3.15
B 7-9
21-27 20 30
30
3 g
36
1-3 20 7-9
4
20
6 -7
7 -9
30
10
30 2004
11 B 1 2 3 4
11 875 11.03 6.16 9.37 10.37
20 110.22 38.48 57.19 73.85

B 68.34 - B
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