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Effects of temperature on the growth, development and reproduction of

Trabala vishnou gigantina ( Lepidoptera. Lasiocampidae )
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Abstract: [ Aim ) Trabala vishnou gigantina has become a serious leaf-eating pest of Hippophae
rhamnoides in recent years, which feeds leaves of host plants at the larval stage, causing poor growth or
even death of host plants. This study aims to determine the effects of temperature on the growth,
development and reproduction of T. v. giganiina, and thereby to provide a foundation for the forecasting
and scientific management of this pest. [ Methods] Under a series of temperature gradients (19, 22, 25,
28 and 31°C ), the developmental duration, food consumption, mating rate, oviposition, longevity of T.
v. gigantina was investigated. [ Results] Within the constant temperature ranging from 19 to 31°C, the
duration of various developmental stages of T. v. gigantina shortened as temperature rose gradually. The
development threshold temperatures of egg, larva, pupa, pre-oviposition and one complete generation
were 9.24 +0.45, 10.85 £0.87, 14.56 +0.85, 9.65 £0.54, 10.48 +0.52°C and 341.22 +9.54°C ,
respectively, and their effective accumulated temperatures were 1 285. 64 +17. 65, 445.35 £8. 65,
13.34 £1.25, 2 085.35 £25.84 degree + days, respectively. The food consumption and mating rate
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were not affected significantly by temperature, and the number of eggs laid under temperatures of 22, 25

and 28°C was higher than that under the other temperatures. The adult longevity was negatively correlated

with temperature. [ Conclusion] The temperature range of 22 —28°C is the most suitable for the growth,

development and reproduction of T. v. gigantina. These findings provide valuable information for rational

control of T. v. gigantina.
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Table 1 Developmental duration of Trabala vishnou gigantina at different temperatures

TR (C) gl (d) Zh Al (d) U1 (d) FERIRTI () AT (d)

Temperature Egg duration Larval duration Pupal duration Pre-oviposition duration Generation duration
19 24.56 £2.37 a 82.64 +6.36 a 30.65 £4.46 a 2.53£0.67 a 138.65 +8.78 a
22 21.23+0.93 b 76.34 £5.69 b 27.35+3.45b 1.45+0.48 b 124.34 +6.73 b
25 18.36 £1.85 ¢ 72.57 £5.45 ¢ 24.54 £3.12 ¢ 1.03+0.23 ¢ 115.86 +6.54 ¢
28 16.25 £1.46 d 67.48 £4.43 d 21.28 £2.69 d 0.98 +0.18 ¢ 106.45 +7.24 d
31 13.58 £0.68 e 54.47£4.14 ¢ 18.63 £2.15 ¢ 0.76 +0.25 d 86.47 +6.35 e

TR M £ bR, R — 3 8E ARV TR Duncan REZE 2R B (P <0.05) , Data in the table are mean + SE, and

different letters following the data in the same column mean significant difference by Duncan’s multiple range test (P <0.05).
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PRI S S R AR R (£ 2) . 4

temperature for Trabala vishnou gigantina
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HORAEERE BB WA ST, 7E 19 ~ 31°C R Y 59 Fgg Y=0.008X +0.031, P=0.0002 0.992
N, & B DL R At 1 & B RS 5 TR B 1Y 4t Larva Y=0.001X +0.010, P=0.0046 0.933
Thas T b i Pupa Y =0.005X +0.026, P=0.0002 0.992

FEORRTH Pre-oviposition  ¥=0.217X +0.227, P=0.0012 0.982
A HAL Whole generation  Y=0.001X +0.006, P =0.0024 0.959
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Table 3 Developmental threshold temperature and effective accumulative temperature of Trabala vishnou gigantina

KRS (C)

Developmental threshold

Developmental stage

AR (H <)

Effective accumulative temperature r

[T =y

Regression equation

temperature (degree-day)
bP Egg 9.24 +0.45 341.22 T=9.24 +341.22V, P =0.0051 0.929
4 Larva 10.85 £0.87 1 285.64 T=10.85+1 285.64V, P =0.0085 0.911
i Pupa 14.56 +0.85 445.35 T=14.56 +445.35V, P =0.0062 0.923
FEHR ] Pre-oviposition 9.65 +0.54 13.34 T=9.65+13.34V, P =0.0042 0.935
44 Whole generation 10.48 +0.52 2 085.35 T=10.48 +2 085.68V, P =0.0066 0.922
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Table 4 Food consumption of Trabala vishnou gigantina larvae at different temperatures

U2 Food consumption (g)

. 2 it 3 Wtk T 5 Wt 6 Wik I
2nd instar larva 3rd instar larva 4th instar larva 5th instar larva 6th instar larva 7th instar larva
19 0.2238 +0.38 a 0.4551 £0.16 a 2.678 £0.34 a 4.238+1.12 a 5.452+0.78 d 9.723 +2.68 a
22 0.1540 £0.36 b 0.3264 +0.05 be 2.643 +0.57 a 3.965+1.35 b 5.915+1.02 b 9.234 +1.54 b
25 0.1245+0.08 bc  0.3562 +0.12 b 2.426 +0.82 abc 3.762 £1.05 be 5.837 +£1.64 bc  8.654 £2.57 d
28 0.1136 £0.09 ¢ 0.3336 +0.04 b 2.451 £0.56 ab 3.831 £1.33 be 6.563 £1.23 a 8.782 +1.54 ¢
31 0.1958 +0.28 ab  0.4138 +0.11 ab 2.512 £0.71 ab 3.679 £1.45 ¢ 5.783 +0.85 ¢ 9.123 £2.13 be
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Fig. 1

Mating rate and the peak period of mating of adult Trabala vishnou gigantina at different temperatures
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Table 5 Effect of temperature on oviposition and longevity of Trabala vishnou gigantina adults

HLEE(C) PR (d) S35 7 B ORL) PRI (% ) F-15 754y Average longevity (d)
Temperature Oviposition period Number of eggs laid Oviposition rate 3 Q 43 Total
19 7.25+2.25 a 48.45 +15.34 ¢ 85 10.56 £2.45 ab  13.23 +3.04 a 11.89 £2.85 a
22 6.89+£1.57 a 282.53 +£50.45 a 100 11.12+2.35 a 12.25 £2.47 ab 11.69 £2.42 a
25 4.56 +1.24 ab 297.38 £45.54 a 100 9.85+2.16 b 11.05+1.05 b 10.45 +£1.96 ab
28 3.15+0.76 b 289.41 +£50.52 a 100 6.16 £1.58 ¢ 6.58+£2.12 ¢ 6.33+1.86 b
31 2.25 £0.35 be 150.46 +£56.43 b 100 5.35+1.24 cd 6.42+1.84 ¢ 5.890£1.58 ¢
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