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Effects of temperature and relative humidity on survival of the overwintering

green lacewing ,Chrysoperla sinica(T jeder) (Neuroptera: Chrysopidae)
XU Yong*Yul , MU ]i—Yuanl , HU CUiZ» WANG Hong*Gangl (1. Department of Entomology, Shandong Agricultural

University, Taian 271018, China; 2. Department of Plant Protection, Zhejiang University, Hangzhou 310029, China) Acta Ecologica Sinica .,
2004,24(11) :2569~2572.

Abstract: The green lacewing, Chrysoperia sinica (Tjeder), a common species in China, is known as an important natural
enemy attacking aphids, mites and many lepidopteron pests. Under natural conditions, it overwinters as adults in facultative
diapause. Previous field surveys conducted in Shandong showed that adult population of C. sinica was high in the early winter,
and low in the coming spring., indicating that high mortality occurred during the winter. To determine if the winter’s low
temperature and relative humidity (RH) influence the population reduction of C. sinica adults, we conducted a series of
laboratory experiments with different combinations of temperature and RH and lengths of exposure time (30,60,90,120 and
150d) under each temperature-RI{ combination. Results showed that the survival rate of C. sinica adults decreased as lengths
of exposure time increased under a given combination of temperature and RFH. More than 85% of adult C. sinica survived
under a combination of 5C and 75% RH and an exposure time of 90d. We established six regression equations for expressing
correlation between the C. sinica adult’s survival rates and the combinations of temperature and RH. The results caculated
from these equations showed that >50% of C. sinica adults could successfully overwinter under the conditions of 5~9 C and
70% ~85% RH. The temperature below 1 C was lethal to overwintering adults. After analyzing the relationships between the
survival rates and the combinations of temperatures and RIHs, we conclude that the survival rates are affected by both the
temperature and the RH , and the former is more important than the latter.
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Table 1 Experimental design and factor code of quadratic orthogonal rational combination for temperature and humidity
No. 1 2 3 4 5 6 7 8 9~16
CH* 1 1 —1 —1 —1.414 1.414 0 0 0
Temperature (8.0) (8.0) (2.0) (2.0) (0.76) (9.24) (5.0) (5.0) (5.0)
* 1 —1 1 %1 0 0 —1.414 1.414 0
Humidity (85) (65) (85) (65) (75 75 61 (89) 75
* [Qep] (%) The number in the bracket is the value of temperature ( C)or relative humidity (%)
2.2
2 s s
, 3 o 3 s 5 s
s s °
(P=0.1) s s 5 (D)
(RHD) s SR
SR(30) =— 39.79 + 32.017 + 0.43RH — 2.237T"
SR(60) =— 681.1 + 54. 77T 4 15. 49RH — 0. 2257 « RH — 2. 627T% — 0. 09RH*
SR(90) =— 868.7 + 40. 67T + 21.21RH — 3T* — 0. 135RH*
SR(120) =— 883.9 + 35.957T + 23. 74RH — 2.6327% — 0. 152RH*

SR(150) =— 1385.44 + 33. 787 + 35.08RH — 2.6887% — 0. 227RH"
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Table 4 The calculated survival rate of C. sinica adult at different

temperature and 75 %4 RH after different exposure time

2

Table 2 The survival rate of C. sinica adult after different exposure

time at different combination of temperature and relative humidity

Temper- Relative

%)

Survival rate after

No. ature humidity . .
different exposure time
e %)
30d  60d 90d 120d 150d
1 8 85 100 92 80 76 64
2 8 65 100 96 82 64 45
3 2 85 48 36 22 8 0
4 2 65 32 13 0 0 0
5 9.24 75 100 100 82 70 40
6 0.76 75 20 0 0 0 0
7 5 89 100 94 88 72 46
8 5 61 87 64 48 32 0
9 5 75 100 95 90 85 70
10 5 75 100 100 87 81 76
11 5 75 96 84 88 72 64
12 5 75 100 100 95 85 80
13 5 75 92 100 85 75 75
14 5 75 86 90 95 80 65
15 5 75 100 92 86 85 80
16 5 75 100 95 100 70 60
3
Table 3  Regression coefficients of regression equations for the

relations between survival rate and relative humidity

Equation No.

T RH TXRH T RH?
SR(30)* 29. 14 4. 30 —4.00 —20.06 —3.31
SR(60) 35.05 7.68 —6.75 —23.56 —9.06
SR(90) 32. 00 9.57 —6.00 —27.00 —13.50
SR(120) 28. 87 9.57 —1.00 —23.69 —15.19
SR(150) 20.70 10.51 4.75 —24.19 —22.69
* SR(30~150) 30~150d

Survival rate (%) ;T

Relative humidity

5
(T'=5C)
Table 5 The calculated survival rate of C.

Temperature ; RH

sinica adult at different

relative humidity and 5 ‘Cafter different exposure time

%) %) (GZP)
Temperature Calculated survival rate after different exposure time Relative Calculated survival rate after different exposure time
(o) 30d 60d 90d 120d 150d humidity 30d 60d 90d 120d 150d
11 75. 4 74.2 47.0 35.3 9.52 90 100 91.1 75. 1 58.0 34.8
9 100 100 85.7 69.0 50.5 85 100 98. 0 87.1 72.5 58.0
; 100 100 100 811 70,0 80 98.9 100 92.5 80. 1 69.9
] 75 96. 8 98. 4 91.0 79.5 70. 4
5 96. 8 98. 4 91.0 72.3 67.9 -0 016 01 8 %20 0.0 s0.6
3 68. 4 64.5 o1 42.7 44.3 65 92.5 80. 7 67.9 64. 0 37.4
1 22.2 9.7 0.4 0 0 60 90. 3 65. 2 46.3 30. 0 3.9
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