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Survival characteristics of Bemisia tabaci B-biotype and Trialeurodes
vaporariorum Homoptera Aleyrodidae  after exposure to adverse

temperature conditions
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Abstract The survivals of Bemisia tabaci B-biotype and Trialeurodes wvaporariorum  Homoptera

Aleyrodidae  were studied after exposure to high and low temperature to determine the effects of adverse
temperature conditions on the population development of two whitefly species in China. The eggs red-eyed
nymphs and adults of two whitefly species were exposed to five temperatures 37°C 39°C 41°C 43°C and
45°C  for 1 =2 h in climatic incubators. The results indicated that the survivals of both whitefly species at the
three tested developmental stages decreased with the increase of temperature but the survials of 7.
vaporariorum decreased faster than that of B. tabaci B-biotype in the same condition. When the eggs 2 -3
instar nymphs and red-eyed nymphs of two whitefly species were exposed to 2°C for 1 = 12 d  the survivals of
four tested developmental stages of B. tabaci B-biotype were significantly affected by low temperature the
eggs 2 — 3 instar nymphs and red-eyed nymphs all died after exposure to 2°C for 12 d and no adults could
survive after exposure to 2°C for 4 d. However more than 45% eggs and red-eyed nymphs of T.

vaporariorum could develop to the next stage after exposure to 2°C for 12 d and the survival rate reached
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80.9% when the adults were exposed to 2°C for 7 d. Thus there were prominent differences between two

tested whitefly species in their adaptation to adverse temperature. B.

tabaci B-Biotype was more sensitive to

low temperature and had higher tolerance to high temperature than 7. wvaporariorum . It is inferred that the

difference of adaptability to adverse temperature may be one important mechanism that leads to interspecific

differentiation in dynamics of the two whitefly species in China.
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B 86.3%
68.2% df=18 t=5.64 P<0.05
41°C 1h 45C 1h
39°C 2h B 50% B 45C
39C 2h B 2h 50%
1 B %o

Table 1 The egg hatching rates % of Bemisia tabaci B-biotype and

Trialeurodes vaporariorum after exposure to high temperatures

h Exposure temperature C
Whitefly species Exposure time 37 39 41 43 45
B 1 91.2+2.2 88.4+1.8 86.7+2.5 82.0+2.0 72.0+£2.6
B. tabaci B-biotype 2 88.8+2.5 86.3+£2.2 81.3+2.4 69.2+2.4 53.3+2.0
1 87.1+2.8 86.0+3.8 75.3+2.4 62.4+2.7 46.2+2.5
T. wvaporariorum 2 81.4+3.6 68.2+2.3 62.8+1.4 52.5+2.1 27.6+1.7
2.2 B F,p=81.25 P <0.05
2 2 h
2 B 37°C  39°C F,p=52.12 P<0.05
lh 2h 37°C ~45°C
Ih df=18 1=0.38 P=0.707 2 B
h df=18 t=0.78 P =0.445 B
41°C ~45%C B 37°C ~ 45%C 1h 91.4%
45°C Ih 2 5359% 76.3%
h 53.5% 47.0% 9.6% B Fiw=29591 P<
37°C 1h df: 18 t=11.58 P< 0.05 37°C ~ 45°C 2 h
0.052h df=18 1=13.15 P<0.05 450 " h 2 39
41 B
Lh 46% df=18 1=17.01 P<0.05
2 B %

Table 2 The survival rates % of red-eyed nymphs of Bemisia tabaci B-biotype
and Trialeurodes vaporariorum after exposure to high temperatures

h Exposure temperature “C
Whitefly species Exposure time 37 39 41 43 45
B 1 91.4+1.8 90.5+1.5 79.8+4.4 71.8+2.9 53.5+8.7
B. tabaci B-biotype 2 89.6+2.0 87.2+2.3 70.0+3.4 66.7+5.0 47.0+2.6
1 76.3+4.2 69.0£2.7 41.0£3.6 29.9£2.7 9.6+1.2
T. waporariorum 2 58.6+5.1 53.7+£5.0 23.7+1.7 17.4+1.4 2.3+1.9
2.3 B 3 41C 1h
79.6% 13.5%
3 B 39C 1h 2h
98.0% 45°C 37°C 2 h 85.2%
50% 39°C 43°C  45C 2h
df =18 t=34.14 P <0.05 2 h 80% 90%
41°C B 37°C ~45°C 1~2h
88.7% 21.4% B 3 B
F,=353.08 P<0.05 43°C 2 h 80%

45°C B
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39C 43C 2h 20%
41C B 45°C 2h
l1h 2h 79.6% 56.6% 21.4%
3 B %o

Table 3 The survival rates % of adults of Bemisia tabaci B-biotype and

Trialeurodes vaporariorum after exposure to high temperatures

h Exposure temperature C
Whitefly species Exposure time 37 39 41 43 45
B 1 99.1+£0.4 98.0+£0.4 91.1£2.1 81.5+2.7 42.6+1.6
B. tabaci B-biotype 2 98.5+0.5 95.2+2.2 88.7+2.0 76.2+1.7 21.4+£2.0
1 95.0+1.4 92.8+2.1 79.6+2.7 26.1+1.5 13.5+1.1
T. waporariorum 2 85.2+2.0 79.6+2.2 56.6+3.4 17.8+0.8 7.6+1.5
2.4 B 12 d B
B 2~3 2°C
2°C 12d 49.2% B
4 B 4 2°C 2°C 10 d 14.8%
Fs, =377.77 P<0.052 2C 12 d df =4 1=
~3 Fs,=477.76 P <0.05 Fs = ~16.44 P<0.05 2~3
390.71 P < 0.05 Fop = 1594.65 P <
0.05 4 2 2% 2~6d B
B
B 290 8~10d B
4 2°€ 45.8% 26.9% 12d
27d B 2°C 12d
98.3%  96.8% df = 45% B
4 1=0.66 P =0.548 4 d df:4 t=-15.59 P<0.05
4 B 2~3 2°C %

Table 4 The survival rates % of eggs 2 - 3 instar nymphs red-eyed nymphs of Bemisia tabaci
B-biotype and Trialeurodes vaporariorum after exposure to 2°C for different time

Exposure time d

Whitefly species Developmental stage 2 4 6 8 10 12
Egg 8.3+x1.7 61.7+x1.7 33.7£2.4 27.3+2.6 14.7+1.4 0
B
~3 — 3 insts 2+3. 6+2. 9+1. 3+2.
B. tabaci B-biotype 2 2 - 3 instar nymph 94.2+3.1 82.6+2.1 30.9+1.2 16.3+2.7 0 0
Red-eyed nymph 95.2+2.8 89.3x1.3 77.8£2.2 458+2.4 269zx1.4
Egg 96.8+1.6 84.4x22 67.9x6.2 66.1+3.9 50.8+0.8 49.2+3
. 2~3 2 - 3 instar nymph 92+1.9 85.1x1.6  59.5+2.8 20+0.6 20+1.0 0
T. wvaporariorum
Red-eyed nymph 88+2.0 83.4+1.7 68.3+x1.7 58.4+2.6 53+3.3 45+2.9
B 2C 1~3d
2°C 1~5d 98.8% 76.5% 4d
90 % 2C 7d 80.9% 5
5 B 2°C %

Table 5 The survival rates % of adults of Bemisia tabaci B-biotype and
Trialeurodes vaporariorum after exposure to 2°C for different time

Exposure time d
1 2 3 4 5 7
B B. tabaci B-biotype 98.8+0.8 90.8+2.6 76.5+1.3 0 0 0
T. wvaporariorum 100 98.2+0.7 100 98.3+0.7 93.5+2.7 80.9+2.5

Whitefly species
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