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Effects of Temperature on Growth and Development of Sitochroa verticalis Eggs
and Larvae
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Abstract; In order to research the relationships between temperature and development of Sitochroa verticalis, the developmen-
tal duration, development rate, developmental threshold temperature, effective accumulative temperature and survival rate of
S. wverticalis were studied at five constant temperatures (17, 21, 25, 29, 33°C)) in artificial climate boxes. The results showed
that egg and larvae could grow normally in the temperature range from 17°C to 33°C and their developmental duration reduced
with increasing temperatures. The relationship between temperature and development rate of the egg and larvae was simulated
by both the Linear Day Degree model and the Logistic model. The results showed that both of the models could well reflect the
relationship. Temperature also had significant effects on the survival rate of larvae. 33°C temperature went against larvae growth
and development and led to lower survival rate of larva than other temperature treatments. From those results, it could conclud
that temperature had great effect on the development of S. verticalis, and the most suitable temperature range for the pest was
25-29°C, during which the intrinsic increase rate was higher. The developmental threshold temperature and the effective accu-
mulated temperature was 9.82°C ,63.54°C - d for eggs and 8.89°C , 276.50°C - d for larvae.
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Table 1 Developmental duration of S. stieticatis eggs and larva at different temperatures
Tl Period/d
TEE
p 1 2 4% 3% 4 5% 4
Temperature/C
Egg Ist instar 2nd instar 3rd instar 4th instar 5th instar Larva
17 8.30£0.18 aA 5.61£0.14 aA 4,29+ 0.25 aA 4,20+ 0.22 aA 5.61 £0.02 aA 9.26 +0.06 aA 28.96 +£0.25 aA
21 6.19+0.24 bB 4.13+0.23 bB 3.97+ 0.07 bA 3.95+ 0.26 aA 5.24+0.12 aA 7.23 +£0.14 bB 24.54 £0.15 bB
25 4.02+0.03 cC 3.05£0.06 cC 2.78+0.12 cB 2.80+ 0.22 bB 3.43+ 0.39bB 6.49 £0.28 cC 18.55 0. 50 cC
29 3.02+0.03 dD 2.03 +£0.06 dD 2,02+ 0.03 dC 2,19+ 0.10 cC 2.95+ 0.05 ¢BC 4.33+0.14 dD 13.53 £0.31 dD
33 3.01£0.02 dD 1.56 0. 10 eE 1.79 £ 0.07 dC 1.85+ 0.04 cC 2,44+ 0.06 dC 3.69 £0.20 ek 11.33+£0.29 eE

FPEE R0 e s A — TR R AR AR KNG 7R 3R 2 Duncan R REERRARMAZ MEFREE (P <0. 01)KEZ(P<0. 05),
The data are mean + SD, followed by different lowercase or capital letters in the same row indicate significantly different at 0. 05 level, or extremely significantly different at 0. 01 level respectively

by Duncan$ new multiple range test.
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Table 2 Forecast models of developmental rates of S. stieficatis eggs and larva at different temperatures

KEWE LRtk A HE AR R Logistic 67 P RHR?
Developmental Linear regression Determination Logistic regression etermination

stage model coefficient model coefficient
il Egg V =-0.1314+0.0148 T R%2=0.9412** V=0.378841/[ 1 + exp(4.3619 -0.2021T) ] R?=0.9706 *
1 #4 1st instar V =-0.3599 +0.0295 T 2=20.9650 " * V=2.7151/[1 + exp(4.3345-0.09617T) | R%=0.9960 * *
2 % 2nd instar V =-0.1781+0.0223 T R?=0.9569 * * V=1.0636/[1+ exp(3.0435 -0.0965T) ] R?=0.9700 *
3 i 3rd instar V = -0.1349 +0.0201 T 2-0.9645* * V=1.9637/[1+ exp(3.2496 -0.0695T) ] 2-0.9811"*
4 §% 4th instar V =-0.1003 +0.0153 T 220.9641 * * V=0.8201/[1+ exp(2.8319 -0.08607) ] 2=0.9721*
5 #% 5th instar V =-0.0811+0.0105 T R?=0.9488 * * V'=8.5859/[ 1 + exp(5.4230 -0.06107) ] R?=0.9722*
S H iy Larva V =-0.0296 +0.0035 T R%2=0.9724* * V=0.2863/[1+ exp(3.3918 -0.0788T) | 220.9902 * *

AR SR TR 0.05 K REMK; " " FRIE

TR 0. 01 7K B H

“and " "represent significant correlation between temperature and developmental rate at the 0. 05 level and 0. 01 level, respectively.
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Table3 Developmental threshold temperature and the

effective accumulative temperature ( EAT)

of eggs and larva of S. stieticatis

KEHE

Developmental

RHERAEL

Developmental threshold

AR

Effective accumulated

stage temperature/ C temperature /C + d
bl Egg 9.82£2.33 63.54£9.17
1 i Ist instar 12.66 £1.49 32.76 £3.60
2 % 2nd instar 8.72+2.11 42.88 +£5.25
3 3rd instar 7.35£2.05 47.86 £5.31
4 % 4th instar 7.22£2.08 63.02£7.03
5 1% 5th instar 8.64+2.32 90. 68 £12.17
Al Larva 8.89 £1.66 276.50 £26.91
2.4 REITRHEMEFIEX R4 RFEEN N

HIE L AT A £ 17 ~ 33 CIREEVE RN, 1 ~
4 e 2y HORHIRL B 3 IR H 58, A R IR, #5

*‘ﬂﬁﬁﬁﬁ%iﬁﬁﬁ 4 &y OGR4 A i
R Y B A AR AT B AN R T AR T 17 C 7S 2
y 88.80% , W AL F 25°C, 33°C B £F1E F (LN
65. 83% , IR T HANIRSE o WA EF I 4 A4
WO A% R 5, 21°C B i 1 R &, ik 2
88.33% , Hk 25 M1 17 C 1715255 H 86. 67%
F186. 11% ,33°C B 1) 471 2 e Ik, L 57.88%
TE 17 ~29°C I BE T [ P, 45 40 B 18] 40 He A7 35 2R TG
EER,

120
B aaaaa aaaaa
N §17C
§ 60 @21°C
= 40 B25C
£ 829
a 20 &
g, 33T
4
*
R
&
K BWr Bt Developmental stage
Bl AEERETREMFESHNFEE
Fig. 1 Survival rate of S. stieticatis under
different temperatures
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