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Influence of temperature on the development of Calliptamus italicus
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Abstract

Only by fully understanding the development of Calliptamus italicus (L. ) can outbreaks of this pest be

predicted and prevented. Winter developmental threshold temperature ( DTT) and effective accumulated temperature

(EAT) were determined at constant temperatures. The results show that —20°C was the critical temperature with regard to

hatching. The DTTs of the C. italicus eggs, larvae, adult females, adult males and an entire generation of females and
males were 8.62, 16.12, 17.07, 17.82, 15.02 and 16.27°C respectively and the respective EATs of these life-stages
were 249.84, 397.46, 377.9, 323.78, 1 053.82 degree-day and 931.53 degree-day. Growth rates increased with

temperature. Adult female and male body weights were heaviest at 33°C .
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Fig.1 Calliptamus italicus molting after egg hatch
A. W dorsal view; B. ] & W lateral view.

B2 EXAAEEHREF
Fig.2 Feeding Calliptamus italicus in laboratory
Al IR0 B2 A 3 ARG C o4 IR MR s D .5 I IR IR A L,
A ;1st instar;B: 2nd and 3rd instar;C:4th instar;D:5th instar and adult.
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Fig.3 Calliptamus italicus eggs hatching effected by critical temperature
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Table 2 Linear regression equation of growth rate of Calliptamus italicus with temperature

VETHXER

A Stage R P
Relationship between V and T
Ui Egg V'=0.00377 - 0. 0262 0.958 <0.01
1 52 1st instar V=0.0134T -0.2165 0.962 <0.01
2 }A WS 2nd instar V=0.0172T -0.3133 0.984 <0.01
3 J& s 3rd instar V=0.0171T -0. 3375 0.952 <0.01
4 W4 WE IR 4th instar V=0.0137T - 0. 2348 0. 965 <0.01
5 & g Sth instar V=0.0164T - 0. 3065 0.962 <0.01
i Larva V'=0.00297T - 0. 0502 0.954 <0.01
I B Bt Female V'=0.0025T - 0. 0393 0.935 <0.01
JHE ;L Male V=0.0023T -0. 0357 0.932 <0.01
HE B2 14 Female generation V=0.00117-0.017 0. 985 <0.01
JifE d 14t Male generation V=0.0009T7 -0.014 0. 989 <0.01
®3 BEXFEREESERESAURER
Table 3 DTT and EAT of Calliptamus italicus
oWt KH T A A
c(C) Sc K(H-E) Sk .
Stage Predictive models of growth
Ui Egg 8.62 2.72 249. 84 37.29 T=1(249.84 +37.29)/N + (8.62 +2.72)
1 502 1st instar 16. 96 1.89 69. 06 11.31 T=(69.06+11.31)/N+(16.96 +1.89)
2 J3 a0 2nd instar 18.57 1.32 56. 19 5.01 T=(56.19 +5.01)/N + (18.57 +1.32)
3 IRl 3rd instar 20.78 2.03 53.00 8. 44 T=(53.00+8.44)/N + (20.78 +2.03)
4 5 I IE 4th instar 18. 08 2.05 67.82 9.19 T=(67.82+9.19)/N + (18.08 +2.05)
5 &g Sthinstar 19. 60 2.02 56.35 8.26 T=(56.35+8.26)/N+(19.60 +2.02)
12 iR ] Larva 16. 12 1.37 397. 46 37.10 T=(397.46 +37.10)/N + (16.12 +1.37)
R L Female 17.07 3.34 377.90 69. 95 T=(377.90 +69.95)/N + (17.07 +3.34)
i 7 . Male 17.82 8. 74 323.78  163.91 T=(323.78 +163.91)/N + (17. 82 +8.74)
M d1 /8 Female generation  15.02 5.35 1 053.82 162. 10 T=(1053.82 +162.10)/N + (15.02 +5.35)
JfE 4 Male generation 16. 27 5.25 931.53 158. 49 T=(931.53 +158.49)/N + (16.27 +5.25)
~ 0.28 0.7 )
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Fig.4 Calliptamus italicus adult weight effected by different temperature
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