Journal of Environmental Entomology ~September 2016 38 (5): 931 -935 ISSN 16740858

doi: 10.3969/j. issn. 1674 —0858. 2016. 05. 9

1 1 1 1* 2 2
(L 010019; 2. 010020)
5
(8/20°C 11/23°C 14/26°C 17/29°C  20/32°%C) 6 (13C 17°C 21C 25C 29C 33%C)
1 2 3
N (8/20C 15C) 11.00 13.44 23.18 46.42 16.89d
(20/32°C 27°C) 4.92 4.63 9.17 17.83 5.83 d; 13C
1 2 3 N 17°C 14.50 10.75 20.63 45.50
11.00 d 33C 6.10 5.47 10.60 22.17 5.33 d.
7.44°C  8.48C 344. 82 113.52
0.64C 5s.11C 714. 28 147. 06
1 Q968.1; $433.5 DA : 1674 - 0858 (2016) 05 -0931 -05

Effects of alternating and constant temperatures on the developmental rate

of Galeruca daurica ( Coleoptera: Chrysomelidae)
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Peng” (1. Research Center for Grassland Entomology Inner Mongolia Agricultural University Hohhot
010019  China; 2. Inner Mongolia Grassland Station Hohhot 010020 China)

Abstract: Galeruca daurica ( Joannis) is a new pest causing great damages in Inner Mongolia grasslands in
recent years. This study aims to understand the effects of alternating and constant temperatures on the
individual developmental rate. We compared the influence of five combinations of alternating temperatures
(8/20°C 11/23°C  14/26°C  17/29°C and 20/32°C) and six constant temperatures ( 13°C  17°C

21°C 25°C 29°%C and 33°C) on the developmental rates of G. daurica larvae and pupae. The results
showed that both alternating and constant temperatures affected significantly the developmental rates of G.
daurica larvae and pupae. The developmental durations of various instar larvae and pupae shortened as the
temperature increased. The developmental durations of 1™ instar 2" instar 3™ instar larvae and pupae
shortened from 11.00 13.44 23.18 46.42 and 16.89 d at the lowest combination of alternating
temperature ( 8/20°C  average at 15°C) to 4.92 4.63 9.17 17.83 and 5.83 d at the highest
combination (20/32°C  average at 27°C) respectively. The larvae could not develop and died in the 1™
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instar at constant temperature of 13°C. The developmental durations of 1" instar 2" instar 3" instar

larvae and pupae shortened from 14.50 10.75 20.63 45.50 and 11.00 d at constant temperature of
17C 10 6. 10 5.47 10.60 22.17 and 5.33 d at 33°C  respectively. At the alternating temperatures the
developmental threshold temperatures of larvae and pupae were 7. 44°C and 8.48°C respectively and the
effective accumulated temperatures were 344. 82 and 113.52 degree-days respectively. At the constant
temperatures the developmental threshold temperatures of larvae and pupae were 0.64°C and 5. 11°C

respectively and the effective accumulated temperatures were 714.28 and 147.06 degree-days

respectively. The alternating temperature can promote the development of G. daurica larvae and pupae.

These results provide a scientific basis for the forecasting and integrated management of this pest.

Key words: Galeruca daurica; alternating temperature; constant temperature; developmental rate;

developmental threshold temperature; effective accumulated temperature
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Table 1 Developmental durations of Galeruca daurica at different alternating temperatures

Developmental stage 8/20°C (15) 11/23%C (18) 14/26°C (21) 17/29°C (24) 20/32°C (27)
1 1" instar ~ 11.00 £0.77 a 8.00 £0.31 b 7.82+0.32 b 5.89+0.20 c 4.92+0.24 ¢
2 2" instar  13.44 +£0.94 a 8.88+0.29 b 7.11 £0.46 he 5.13 +0.24 cd 4.63+0.22 d
3 3 instar  23.18%1.57 a 16.17 +0.85 b 12.88 +0. 67 he 10.13 £0.55 ¢ 9.17 £0.40 c
Larva 46.42£1.89 a 33.06 +0.96 b 26.50 £1.27 ¢ 21.38 £0.86 cd 17.83 £0.60 d
Pupa 16.89 £0.31 a 12.00 £0.24 b 9.75+0.53 c 7.29£0.29 d 5.83£0.40 d

+

(P<0.05 LSD ).

» Note: Data are mean +

SE and different letters in the same row indicate significant difference ( P <0.05 LSD). As the same to tables below.
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Table 2 Developmental durations of Galeruca daurica at different constant temperatures

Developmental sage 17°C 21%C 25C 29C 33C
1 " instar 1450 £1.24 a 8.90 +0.31 b 7.23£0. 14 ¢ 6.80 0. 17 cd 6.100.21 d
2 2" instar  10.7520.45 a 9.59 +0.42 a 7.12+0.26 b 6.76 £0.34 b 5.47+0.27 ¢
3 3" instar 20.63+1.31 a 16.33 +£0.40 b 14.47 +0.68 ¢ 12.87 +0. 66 ¢ 10. 60 +0. 50 d
Larva 45.50 £1.65 a 34.82+0.85 b 28.82£0.96 ¢ 26.43 +0.85 ¢ 22,17 +0.41 d
Pupa 11.00 +0.45 a 10.93 £0.33 a 7.33+0.21 b 5.87+0.19 ¢ 5.33+0.34 ¢
2.2 . . 1
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Fig. 1  Developmental rates of Galeruca daurica at different

fluctuating temperatures
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Fig. 2 Developmental rates of Galeruca daurica at different

constant temperatures

Table 3 Developmental threshold and effective accumulated temperature of Galeruca daurica at

constant and fluctuating temperatures

Fluctuating temperature

Constant temperature

c K i c K i
Developmental Developmental Effective R Developmental Effective K
stage threshold acemulated 0N echold accumulated 0O
coefficient coefficient
temperature temperature temperature temperature
1 1* instar 5.04 111. 11 0.9539™* 2.57 178. 57 0.9219**
2 2" instar 8. 84 81.97 0.9861" " 1.05 178.57 0.9618 "
3 3" instar 7.16 178.57 0.9915™~ -0.93 370. 37 0.9819*
Larva 7.44 344. 82 0.9986™ 0. 64 714.28 0.9875**
Pupa 8. 48 113. 52 0.9890* * 5.11 147. 06 0.9437**
(5-29C 13C) Calliphora
3 vicina C. vomitoria 1d
( Niederegger et al. 2010) ,
( Carrington et al. 2013) .
o 8°C 32C
o 15C -27C o
Plutella xylostella —
Diadegma insulare ( Bahar et al. Niederegger ( 2010)
2012) Sarcophaga argyrostoma (5C)
Lucillia illustris ( Niederegger 1d o
et al. 2010) Frankliniella 1d
occidentalis  — ( 2014) , ? o

(13%C)
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