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Effects of low temperature stress on development and survivorship of
overwintering eggs of Trabala vishnou gigantina Yang
(Lepidoptera:Lasiocampidae)

LIU Yonghua', YAN Xiongfei' , LU Pengfei’, LI Xianhua', HE Ying'

(1 Shaanxi Key Laboratory of Ecological Restoration in Shaanbei Mining Area ,College of Yulin,
Yulin , Shaanzxi 719000,China; 2 Key Laboratory for Silviculture and Conservation of Ministry of Education .

Beijing Forestry University , Beijing 100083, China)

Abstract: [Objective) Trabala vishnou gigantina Yang is a serious leaf-eating pest of Hippophae rh-
amnoides in recent years,and overwinters as eggs on branch and litter. This study determined the effect of
low temperature stress on the development and survivorship of overwintering eggs of T. vishnou gigantina
to forecast its distribution and scientific management. [Method) At a series of low temperatures (—15,
—20,—25,—30,—35and —40 C) at 12,24 ,and 48 h,or at —30 ‘C for different periods (1,3,5,10,20,30
and 50 d),the development of the eggs were observed every day,and the survival rates and developmental
periods of overwintering eggs of T. vishnou gigantina were investigated. [Result) Intensity and time of low
temperature stress significantly affected the survival rates and developmental periods of overwintering eggs
of T. vishnou gigantina. The survival rates declined and the developmental period extended with the de-
crease of temperature and the extension of time. The developmental duration of overwintering eggs pro-

longed significantly at —35 “C for 12, 24 and 48 h. The survival rates of overwintering eggs remarkably de-
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creased at temperatures << — 30 ‘C regardless of the length of time. The lower half lethal temperatures
(LTs) after 12,24 and 48 h exposures were —33. 45, —32. 08 and —30. 69 °C ,respectively,and the half le-
thal time (Lt;,) at —30 C was 19. 63 d. [Conclusion] The overwintering eggs of T. vishnou gigantina

have strong cold hardiness,and most overwintering eggs may live through the winter.

Key words: Trabala vishnou gigantina ; low temperature stress; survival rate; developmental period;

half lethal temperature;half lethal time
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Table 1 Developmental duration of Trabala vishnou gigantina eggs at 25 “C with different low temperatures d
Ak HLE A] /B A HVE E /°C Treatment temperature
Treatment time 25(CK) —15 —20 —25 —30 —35
12 18.45+2.85 b 18.95+4.13 b 20.05+4.38b 18.21+3.68 b 20.154+2.36 b 35.65+3.56 a
24 18.45+2.85 ¢ 20.0544.38 ¢ 22.464+1.25 ¢ 19.73+5.75 ¢ 28.03+3.58 b 36.84+4.53 a
48 18.45+2.85 ¢ 19.35+2.79 ¢ 17.96+4,67 ¢ 29.454+5.46 b 30.55+6.12 b 36.53+3.48 a

T R P RO M AR LR

[l 17 Bt Ja n AN Al /NG F8F R Duncan’s 25 W22 53 B 35 (P<<0.05) . K 2 [,

Note: Date in the table are “mean4 SE”. Different letters in same row mean significant difference by Duncan’s multiple range test (P<C

0.05). The same as Table 2.
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Table 2 Survival rates of Trabala vishnou gigantina eggs with different low temperatures %
Ab BR8]/ h Kb PRI JE /°C Treatment temperature
Treatment time 25(CK) —15 —20 —25 —30 —35
12 82.4845.45 a 78.34+6.76 a 83.50+5.44 a 79.54+4.55 a 56.154+6.58 b 19.38£5.76 b
24 82.48+5.45 a 80.2645.45 a 79.234+4.35 a 80.3245.86 a 55.58+£5.86 b 8.5545.22 ¢
48 82.4845.45 a 83.58+7.31 a 80.9616.46 a 81.8246.84 a 56.33+7.25b 2.4341.68 ¢
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Table 3 Developmental duration and survival rate of Trabala vishnou gigantina eggs at

25 °C after —30 ‘C treatment for different treatment durations

Qb ]/ d KEPiw/d G2/ % b B[] /d KE P /d T/ %
Treatment time Developmental duration Survival rate Treatment time Developmental duration Survival rate
0(CK) 18.49+2.88 b 82.03%3.45 a 10 30.08£3.45 a 78.85+5.43 a
1 29.96+3.47 a 80.9544.26 a 20 31.23+2.18 a 48.39+3.69 b
3 30.15+3.68 a 79.65+3.55 a 30 30.35+2.45 a 25.54+2.73 ¢
5 29.56+4.25 a 82.3342.78 a 50 28.96+£1.98 a 10.45+2.05d

TE R PR A bR D RSB S AR /NE 7 8E R 7R Duncan’s 2 8 UL 5l 2% (P<<0. 05),

Note:Date in the table are “mean®-SE”. Different letters in same column mean significant difference by Duncan’s multiple range test(P<C

0.05).
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