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Influences of temperature on the development and life table
parameters of a laboratory population of Celypha flavipalpana
Herrich-Schaffer (Lepidoptera:Tortricidae)

seoksk
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Abstract [Objectives] To study the influences of temperature on the population dynamics and fecundity of a laboratory
population of Celypha flavipalpana Herrich-Schaffer. [Methods] The developmental threshold and effective accumulated
temperature at different temperatures  20-32°C  16L : 8D RH=70%  were measured and data collected at 26 °C was used
to compile age specific life and fecundity tables. [Results] The development threshold and effective accumulated
temperature of each life-history stage, and one complete generation, were (14.30+£2.43) (6.45£1.57) (11.01£1.78)
(12.40+2.7) (9.48+2.19) C and (45.05+8.88) (492.01+42.48) (107.53+13.63) (65.51+12.39) (671.86+94.19) degree-days,
respectively. The index of population trend was 12.13, the net reproductive rate was 15.85, the mean generation time was
39.99 d, the intrinsic rate of natural increase was 0.0691, the finite rate of increase was 1.0715, and the doubling time was
10.0331. [Conclusion] The developmental duration of each instar decreased with increasing temperature from 20°C to 28°C,
whereas the developmental rate of larvae and pupae declined at 32°C and a proportion of larvae appeared to become dormant.
The experimental population tended to increase when kept at 26°C.
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2 #RESWR
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2
1 32°C
1 32°C
16°C
2
1 20~28°C T 14.30+2.43 6.45+1.57 11.01£1.78
12.40+2.7  9.48+2.19
20°C 45.05+£8.88 492.01+42.48 107.53%£13.63
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Table 1 The developmental duration of Celypha flavipalpana at different temperatures
Developmental duration (d)
Developmental stage 20°C 24°C 26°C 28°C 32°C
Egg 5.95+1.51a 5.27+0.99b 4.43+1.00c 3.05+0.72d 2.58+0.50¢e
Larva 35.44+4.89a 28.61+3.01b 25.64+4.99¢ 22.43+2.56d 35.09+3.86a
Pupa 11.30£2.51a 8.61£1.27b 7.44+2.78c 6.14+0.94d 7.32+1.29¢
Adult 7.87+1.66a 6.17+£2.46b 4.87+1.89¢ 3.73+1.24d 3.63+1.20d
Generation time 60.26+6.60a 48.67+4.10b 41.69+6.97¢ 35.3242.70d 47.38+3.42b
+ Duncan P>0.05

The data in the table are presented as mean+SD and those in the same row followed by same letters are not significantly

different by Duncan’s multiple range test (P>0.05). The same below.

*2 BENEBRERAALEERRENEGRRAG
Table 2 The threshold temperature and effective temperature of Celypha flavipalpana

Development rate and
temperature equation

Effective temperature

Threshold temperature (degree-days)

Developmental stage

Egg 14.30+2.43 45.05+8.88 y=0.0199x—0.258 (R’=0.8952)
Larva 6.45+1.57 492.01+42.48 ¥=0.0022x-0.0178 (R’=0.9953)

Pupa 11.01£1.78 107.53+13.63 »=0.009x-0.0953 (R’=0.9689)
Adult 12.40+2.7 65.51+12.39 ¥=0.0138x—0.1507 (R’=0.9028)

9.48+2.19 671.86+94.19 ¥=0.0014x-0.0127 (R*=0.9622)

Whole generation
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Table 3 The age-specific life table of Celypha flavipalpana
Development stages Initial Death Average Average Average Mortagity Survi(\)/al
+ survival ~ number  gsurvival total expectation ~ rate (%)  rate (%)
number dy number survival of life 100 gx Sy
I L, T, ey
Egg 100 27 87 316 3.16 27 0.73
Larva 73 7 70 229 3.14 9.59 0.90
Prepupa 66 3 65 159 2.41 4.55 0.95
Pupa 63 1 63 94 1.49 1.59 0.98
Adult 62 0 31 31 0.5 0 1
x2 66
Double female
x2 19.41
Double natural female
0,
M)) 53.23
Sex ratio
) 27.92
Average fecundity
. . 125
Maximum fecundity
) 1213.13
Expected fecundity
. ([ 12.13
Index of population growth
0,
(%) 62

Total survival rate
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Table 4 The fertility table of experimental population of Celypha flavipalpana
d A ber of femal Total ival ber of
D'jcys Survivall rate (%) Veragep?;lgzl cft:iro(r)l emate o Sur‘f/:r:algum ero xlxmy
* N Lymy
0 1 - - -
33 0.4857 0 0 0
34 0.4857 0 0 0
35 0.4857 0.9522 0.4625 16.1869
36 0.4857 1.0168 0.4939 17.7790
37 0.4857 1.8490 0.8981 33.2282
38 0.4857 3.3873 1.6452 62.5180
39 0.4857 6.5231 3.1683 123.5625
40 0.4571 7.7852 3.5586 142.3446
41 0.4571 4.3463 1.9867 81.4544
42 0.4286 3.5839 1.5361 64.5145
43 0.4286 2.4372 1.0446 449171
44 0.4 1.2034 0.4814 21.1798
45 0.3714 0.9306 0.3456 15.5531
46 0.2286 0.5762 0.1317 6.0591
47 0.1429 0.3864 0.0552 2.5952
48 0.1143 0.2833 0.0324 1.5543
49 0.0857 0.0983 0.0084 0.4128
50 0.0571 0 0 0
51 0 0 0 0
Ry 15.8486 633.8596
= 100« 100
S 0l 3 Hie5ihie
g
:72 80 73
i & 6 & Chaudhry 1956
iﬂi 60r Tanaka and Yabuki 1978 1987
50 : ' . ' 19~28°C Homona
59 4 U L B : .
Egg Larva Prepupa Pupa Adult magnanima Diakonoff
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Fig. 1 The survival curve of Celypha flavipalpana

Grapholitha molesta Busck
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