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Developmental threshold temperature and effective accumulated
temperatureof Leucanialoreyi (Duponchel) (L epidoptera: Noctuidae)
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Abstract [Objectives] To study the developmental duration, developmental threshold temperature and effective
accumulative temperature of Leucania loreyi (Duponchel) (Lepidoptera: Noctuidae). [Methods] The developmental duration
of L. loreyi was determined under five constant temperatures (18, 21, 24, 27 and 30 ) in an incubator. The developmental
threshold temperature (C) and effective accumulative temperature (K) ofL. loreyi were determined using the effective
accumulated temperature law. A logistic model was used to establish the relationship between temperature and developmental
rates, and the optimum temperature, and optimum temperature range, calculated. [Results] L. loreyi developed normally
within a temperature range of 18 to 30 , and developmental duration decreased with increasing temperature. The threshold

temperatures of eggs, larvae, pupae, and pre-oviposition stages, and that of an entire generation, were estimated to be 11.83,
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13.89, 14.20, -1.86 and 12.24

118.15, 121.89 and 542.26 degree-days. The optimal temperature of an entire generation was 20.71

temperature range of 12.65 to 28.78 . [Conclusion]

loreyi is estimated to have 5.8 to 7.8 generations annually in Guangxi. This is in accordance with field observations.

Key words Leucania loreyi, optimum temperature, growth and development, development rate, Logisitic model

Leucania loreyi (Duponchel)
Mythimna separata

Walker
2018a
2001
1962 2003
2018b
2008
1979
1 #MR5RFE
11 kiR
1
1.2 EWHE
5L 5
18 21 24 27
30 75%+5% L D=12
12 5 100

, respectively, and the corresponding effective accumulated temperatures were 52.55, 254.53,
, with a suitable

Based on meteorological data from representative areas in Guangxi, L.
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Table1l Development duration of Leucania loreyi at different temperatures (Mean+SE)
d Development duration (d)
Insect stage
18 21 24 27 30
Egg 7.12+0.05a 6.83+0.04b 3.79+0.04c 3.70+0.04c 2.95+0.03d
Larva 66.25+0.91a 31.04+0.19b 23.53+0.90c 22.59+0.17¢ 15.49+0.12d
Pupa 27.17+0.79a 20.54+0.29b 9.94+0.26¢ 9.90+0.16¢ 7.83+0.13d
Oviposition prophase 6.25+0.46a 4.75+0.38b 4.72+0.25b 4.60+0.54b 3.8340.17b

Generation duration 106.92+0.98a 55.19+0.82b 41.20+0.71c 40.44+0.33c 31.25+0.61d

P>0.05 Duncan’s

Data followed by the same letters in the same row indicate no significant difference between different temperatures by
Duncan’s multiple range test (P>0.05).
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Table2 Development threshold temperature and effective accumulative temperature of Leucania loreyi (M ean+SE)

Insect stage Development threshold  Effective accumulative Recursive equation r
temperature temperature
Egg 11.834+2.22 52.55+9.07 T=11.83+52.55V 0.958
Larva 13.89+1.57 254.534+36.61 T=13.89+254.53V 0.970
Pupa 14.20+1.78 118.15+19.82 T=14.20+118.15V 0.960
Oviposition prophase - 1.86+6.36 121.89+29.63 T=-1.861+121.89V 0.922
Generation duration 12.24+1.85 542.26+80.37 T=12.24+542.26V 0.969
®3 FREHNBRATHLBERSRER Logisitic BIEHRE
Table3 Logsitic model of development rate and the temperature for Leucania loreyi
Insect stage Modle r?
Egg V=0.460/(1+¢>387-0-163T) 0.921
Larva V=0.095/(1+¢e*37>0-167T) 0.928
Pupa V=0.136/(1+¢®¥7021T) 0.935
Oviposition prophase V=0.373/(1+e' 610077y 0.847
Generation duration V=0.033/(1+¢>79%-0-28Ty 0.946
3 g
Logisitic
Logisitic K 0.46
18-30
24 AEREREMERERX 12.24 54296
4 Logisitic a b
2017
20.71 28.78 2018b

12.65
23.85 26.18 21.98 20.27

x4 FRERNZATHLABEREREMETERX

Table4 Theoptimal temperature, the lowest temperature for development,

and the highest temperature for Leucania loreyi

The optimal The highest temperature The lowest temperature
Insect stage
temperature for development for development
Egg 23.85 34.77 12.93
Larva 26.18 37.68 14.68
Pupa 21.98 30.14 13.82
Oviposition prophase 20.27 31.41 9.14
Generation duration 20.71 28.78 12.65
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