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Abstract [Objectives] To effectively control the damage caused by Pyrrhalta maculicollis (Mots.). [Methods] The
developmental duration of P. maculicollis was determined under five constant temperatures in the laboratory (22, 25, 28, 31
and 34°C). The developmental threshold temperature (C) and effective accumulative temperature (K) of P. maculicollis were
determined using the effective accumulated temperature law and least square method. [Results] The threshold temperatures
of the egg, larval, pupal, and pre-oviposition stages, and that of an entire generation, were estimated to be 13.83, 12 .64, 12.48,
14.63 and 14.01°C, respectively, and the corresponding effective accumulated temperatures were 83.99, 186.32, 121.50, 185.42
and 550.54 degree-days. Logsitic and a Linear models of the relationship between temperature and developmental rates for these
five life-history stages were developed. On the basis of the Lagrange Theorem, the optimal, lowest, and highest, temperatures
for development were estimated to be 28.23°C, 14.36°C, 42.11°C, respectively. [Conclusion] The developmental duration,

developmental threshold temperature and effective accumulated temperature of P. maculicollis were determined. In addition,

* Supported projects “ ””
*k First author E-mail colorstarirene@126.com
HAE Corresponding author E-mail adl1968@126.com

Received 2015-06-01 Accepted 2015-09-17



- 186 - Chinese Journal of Applied Entomology 53

the optimal, lowest, and highest, temperatures for development were calculated. These data could provide the basis for improving
understanding of occurrence of these pests, and thereby improve monitoring, outbreak prediction, prevention and control.
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Table 1 The developmental duration of immature of Pyrrhalta maculicollis at different temperature (mean+SE)

) Temperature C
Duration d

22 25 28 31 34
Egg 9.90+0.12a 7.66+0.11b 6.15+0.16¢ 4.60+0.21d 4.31+0.19d
Larve 19.67+0.36a 15.20+0.35b 12.33+0.44c¢ 9.93+0.23d 8.80+0.20e
Pupa 12.46+0.19a 9.73+£0.21b 7.87+£0.17¢ 6.73+£0.15d 5.55+0.13e
Pre-oviposition 24.38+0.16a 18.30+£0.21b 14.22+0.17¢ 10.80+0.26d 9.81£0.17¢
Whole generation 65.97+0.53a 50.89+0.42b 40.68+0.39¢ 32.06+0.43d 27.39+0.34¢
Duncan’s , P>0.05

Data in the same column followed by different lowercase letters indicate significantly different at 0.05 level by Duncan’s
multiple range test (P>0.05).
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Table 2 Developmental threshold and effective accumulative temperature of Pyrrhalta maculicollis

at different developmental stages (mean+SE)

C K -
Developmental threshold Effective accumulated temperature . . r
Developmental stage Regression equation
temperature (degree - days)

Egg 13.83%+1.30 83.99+£7.39 7=13.83+83.991 0.931
Larve 12.64+0.52 186.3246.03 7=12.64+186.32V 0.930
Pupa 12.48+0.64 121.50+4.80 7=12.48+121.50V 0.948
Pre-oviposition 14.63+0.91 185.42+11.7 T=14.63+185.42V  0.960

Whole generation 14.01+0.57 550.54421.48 T=14.63+185.42V 0.972
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Table 3 Logsitic model of development rate and the Table 4 Linear modle of development rate and the
temperature for Pyrrhalta maculicollis temperature for Pyrrhalta maculicollis
Modle R? Modle R’
Developmental stage Developmental stage
Egg ¥=0.379/1+e>%31-0128x 989 Egg y=0.0115x—0.1544 0.975
Larve ¥=0.181/1+e>%012% (.998 Larve ¥ =0.0054x — 0.0674 0.997
Pupa 7=0.316/1+e>475011% 0,983 Pupa y=0.0082x — 0.1016 0.995
Pre-oviposition  ¥=0.156/1+¢*%-016% 0 996 Pre-oviposition = 0.0053x — 0.0771  0.988
Whole generation  ¥=0.079/1+¢>%%1¥ 0 999 Whole generation  y=0.0018x — 0.0252 0.996
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Table 5 The optimal temperature, the lowest temperature for development, and the highest temperature for
Pyrrhalta maculicollis

Developmental stage The optimal temperature The lo“éiztetlzl;li Zrnatture for The higg:stelf;nnli :;z:ture for
Egg 29.82 16.09 43.54
Larve 29.54 15.74 43.33
Pupa 31.70 16.66 46.75
Pre-oviposition 28.63 16.39 40.88
Whole generation 28.23 14.36 42.11
22 25 28 31 34 hieroglyphica 10.2
5 2008
Logistic 550.54 - Monolepta
hieroglyphica 19716 -
13.83 12.64 12.48 14.63 14.01
83.99 186.32 121.50 185.42
550.54 - 29.82 29.54
31.70 28.63 28.23 Gastrolina depressa 2006
. Plagiodera versicolora
32 itig 2006 BrontisPa longissima
2004
2004
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