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Effects of temperature on growth, development, survival and reproduction
of Corythucha ciliata (Say) ( Hemiptera: Tingidae)

Ji Rui  Xin Zhaojun Lou Yonggen”

(Institute of Insect Science, Zhejiang University, Hangzhou 310029, Zhejiang Province, China)

Abstract: The developmental duration, survival and fecundity of Corythucha ciliata at different tempera-
tures were recorded, and life tables at different temperatures were constructed. The results showed that
the developmental rate of C. ciliata increased with the temperature during 15 —33 °C, and the relation-
ships between them could be simulated by the Logistic model. The threshold temperatures and effective
accumulated temperatures of the egg, 1st instar nymph, 2nd instar nymph, 3rd instar nymph, 4th instar
nymph, Sth instar nymph, preoviposition and the whole generation of C. ciliata were 10.42 and 153.9,
9.49 and 38.8, 7.89 and 41.4, 10.12 and 31.8, 8.82 and 42.0, 7.80 and 69.5, 9.69 and 101.9,
and 10.42°C and 479.3 degree-days, respectively. The generation survival rates and number of eggs laid
per female changed with the temperature, and they reached the highest at 25 °C, with the values being
57.81% and 88.71, respectively. The adult longevity and the oviposition period of female adults were
shortened with the increase of temperature. The innate capacity for increase and population trend index
were the highest at 25 °C , with the values being 0. 0388 and 22. 46, respectively. The most suitable tem-
perature range for C. ciliata living was 25 =30 C.
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Table 1 Developmental duration of Corythucha ciliata at different temperatures d
KEE i Temperature (°C)
Developmental stage 15 20 25 30 33
Bl Egg 33.64+£0.15 a 16.03 £0.15 b 9.79 +0.08 ¢ 8.890+0.17 d 6.76 £0.12
1 #% 1st instar 6.98+£0.12 a 4.01+0.08 b 2.48 +£0.05 ¢ 1.70 £0.06 d 1.45+0.09 e
2 #% 2nd instar 5.86+£0.14 a 3.16 £0.13 b 2.68 +0.08 ¢ 1.81+0.09 d 1.70 £0.07 d
3 #% 3rd instar 6.50£0.29 a 3.38+0.11 b 1.90 £0.07 ¢ 1.59£0.09 cd 1.48£0.07 d
4 #% 4th instar 6.78 £0.32 a 3.91£0.15b 2.49 +0.08 ¢ 1.89£0.09 d 1.78 £0.07 d
5 % 5th instar 9.60 £0.40 a 5.96 £0.20 b 3.91+£0.08 ¢ 2.95+0.12d 2.78£0.12d
FZOHTHE Preoviposition 19.00 £1.68 a 10.86 £0.40 b 7.00+0.45 ¢ 4.54+0.29 d 3.01 £0.86 ¢
1HAC T Generation time 88.35 47.31 30.25 23.37 18.96

0 TP EAR T YE £ bR [FATEOR S AH [ 5 %78 2 Duncan IRE T A5 AR (P >0.05) . Note: The data (mean +

SE) in the same row followed by the same letters are not significantly different by Duncan’ s multiple range test (P >0.05).
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Table 2 Relationships between developmental rate (V) of Corythucha ciliata and temperature ( T')

RHE B TR S ZREL Coefficient of ,
Developmental stage Logistic model multiple correlation X
Il Egg V=44.84/[1+exp (1.1421 - 14.86T) ] R=0.9863 (P=<0.05) 0.2121
1 #% 1st instar V=33.45/[1+exp (1.04 =5.717) ] R=0.9755 (P<0.05) 0.3418
2 #% 2nd instar V=43.18/[1 +exp (1.36 -4.16T) ] R=0.9888 (P<0.05) 0. 1906
3 1% 3rd instar V=26168.83/[1 +exp (7.6556 —1.42T) ] R=0.9923 (P=<0.05) 0.1453
4 #% 4th instar V=65.70/[1+exp (1.59 -2.77T) ] R=0.9951 (P=<0.01) 0.0844
5 #% Sth instar V=54.72/[1 +exp (1.46 -5.07T) ] R=0.9952 (P<0.01) 0.0823
7= BARTH Preoviposition V=33.71/[1 +exp (0.94 -13.967) ] R=0.9997 (P<0.01) 0. 0055
4 AR Generation V=1523068.65/[1 +exp (8.33 +0.107) ] R=0.9891 (P=<0.05) 0.0328
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Fig. 1 Survival rates of Corythucha ciliata at different temperatures

R3 ARBRETREATAMIER R FaNEHEN

Table 3 Adult longevity and fecundity of Corythucha ciliata at different temperatures

HBE(C) FRINRE(d) FLHET- 3477 B B O IR AR (d)

Temperature Oviposition period Number of eggs laid/ @ Adult longevity
15 40.80 £2.06 a 29.00+£3.30 ¢ 98.00 +8.28 a
20 23.83+4.33 b 58.50+8.29 b 44.00 £3.59 b
25 17.43 +2.38 be 87.71+14.48 a 28.71+1.58 ¢
30 14.44 £1.21 cd 60.56 +6.36 b 21.50 £1.35 cd
33 8.17+1.30d 23.45+4.41 ¢ 14.27+1.84 d

VB R EE N IE + FrifER , RSN EEEIS A R 75 F R 4 Duncan [REZ E KR ERABE(P>0.05), Note: The data (mean +

SE) in the same column followed by the same letters are not significantly different by Duncan’s multiple range test ( P >0.05).
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Table 4 Experimental population life table of Corythucha ciliata at different temperatures

REGE

Developmental stage

PEAS S AL

Number of individuals at the beginning of different stages

15°C 20C 25°C 30C 33°C
B Egg 100. 00 100. 00 100. 00 100. 00 100. 00
1 #% 1st instar 71.18 80. 14 97.22 82.41 76.04
2 #% 2nd instar 21.70 34.06 87.16 51.27 23.21
3 #% 3rd instar 12.56 28.76 78.76 38.45 17.51
4 ##% 4th instar 7.73 24.22 72.71 37.53 16.36
5 ¥ 5th instar 6.62 20.04 58.68 31.13 15.60
A HCPfE L Number of adults emerged 3.01 15.89 57.81 26.57 12.94
e RS L8] Female proportion 0.80 0.51 0.44 0.68 0.77
F#17= 50 Number of eggs laid per female 29.00 58.50 87.71 60. 56 23.45
Wit FARF=BP & Total eggs of next generation expected 69.60 478.82 2245.68 1094.02 232.66
FEEFAHIEE(T) Population trend index 0.70 4.79 22.46 10.94 2.33
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Table 5 The population parameters of Corythucha ciliata at different temperatures

FhHESEL IR % Temperature (°C)
Population parameter 15 20 25 30 33
HACHHE (R Net reproductive rate (R,) 0. 7600 4.7200 23. 8000 9.6700 1.8700
AR JE ] Mean generation period (T) 99. 2500 53.8000 35.4600 28.0800 21.7800
PN ELHEK K Tnnate capacity for increase (r,) -0.0012 0.0125 0.0388 0.0351 0.0125
JEIFR 142K Finite rate of increase () 0.9988 1.0126 1.0396 1.0357 1.0126
FEEMAEESTE Population doubling time () — 55.3200 17. 8600 19.7500 55.3600
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