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Effect of temperature on the development and reproduction of Cryptophlebia

ombrodelta (Lower) (Lepidoptera: Tortricidae)
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Abstract: The damage caused by Cryptophlebia ombrodelia ( Lower ) ( Lepidoptera; Tortricidae ) on the shoots
Erythrophleum fordii, a precious species in south China, is the main restraint on this plant’s plantation promotion and
healthy development. The comprehensive influence of temperature on the development and reproduction of C. ombrodelia
were investigated using a series of temperature tests, which were based on the temperature range of E. fordii in a natural
distribution and potential extension area. The results showed that the effect of temperature on the developmental stages of C.
ombrodelta were significant within the temperature range. The developmental stages decreased significantly with an increase
in temperature; generation duration was 66.87 d at 18°C and decreased to 35.77 d at 30°C. The survival rate of eggs,
larvae, and adult generation and fecundity first significantly increased then decreased with an increase in temperature ; the
effects of temperature on pre-pupae and pupae were not significant, and fecundity, rather than survival rates, was more

sensitive to temperature. The survival rates and fecundity, at 41.20% and 13.90 eggs, respectively, were the lowest at
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18°C, and the survival rates and fecundity, at 83.80% and 45.40 eggs, respectively, reached the maximum at 27°C ; this
was the most appropriate developmental temperature for C. ombrodelta, since the survival rates and fecundity decreased to
66.00% and 32.43 eggs, respectively, at 30°C, but the survival rates and fecundity were higher at 18°C ; therefore, the
survival rate and fecundity were more sensitive to low temperatures than to high temperatures. The developmental
temperature threshold and the effective accumulated temperature were 5.77°C and 876.76 d °C ™', respectively. The effective
accumulated temperature of larvae was the highest among the developmental stages, and the proportion of the larval stage
accounted for 45.23% of the whole generation. The developmental rates were positively correlated with temperature; eggs
and pupae had the fastest developmental rates, followed by pupae and adults, and that of the larvae was the slowest. The
stages with faster developmental rates were more sensitive to temperature. It can be deduced that when the larval duration of
C. ombrodelta was longer, the generation time per year was less, and the survival rate and fecundity were lower. Therefore,
the damage to the bored parts of the host plant, E. fordii, is more serious in low temperature regions. When the larval stage
of C. ombrodelta was relatively shorter, the generation time per year was higher, and survival rate and fecundity were higher
in high temperature regions; therefore, the degree of damage to the bored parts of host plant, E. fordii, is lower in every
generation than which in low temperature regions, but the occurrence of damage is more frequent. These results provide a
reference for the prevention and control of C. ombrodelta in different temperature regions, which could help guide the

reasonable extension and healthy development of E. fordii plantations.

Key Words: Cryptophlebia ombrodelta ( Lower) ; temperature; development; fecundity; Erythrophleum fordii
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Fig.1 Effects of temperature on duration and survival rate of eggs and lavae of Cryptophlebia ombrodelt
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Table 1 Relationship between temperature and duration, survival rate of developmental stages of Cryptophlebia ombrodelta

RENE: PR e

Developmental stages Regression equation Lorrelanor];zcocfﬁclenl F P
B Eges duration Y=213.9255X 12660 0.9759 121.6200 0.0016
YITFIE 3R Eggs survival rate Y=-0.3143X>+15.8324X-111.8514 0.9328 13.8805 0.0672
i Larvae duration Y=1505.9834X1-3%8 0.9805 150.8500 0.0012
L HAFIG R Larvae survival rate Y=-0.1667X>+9.0867X-13.6000 0.5901 1.4395 0.4099
U Prepupae duration Y=1799.9282X 1974 0.9726 106.4100 0.0019
THUUHATI R Pupation survival rate Y=-0.0889X2+3.8800X+51.9200 0.7346 2.7688 0.2653
1 739 Pupae duration Y=346.1295x 15! 0.9775 130.2600 0.0014
{7715 % Pupae survival rate Y=0.0175X>-0.7248X+97.4229 0.9880 82.1250 0.0120
MR DT Adult duration Y=0.0402X-1.4963X-0.0402 0.9318 16.3990 0.0681
72 Fecundity Y=-0.4294X2+22.6397X-0.4294 0.8650 6.8587 0.0791
AR Generation duration Y=2727.7371X 12687 0.9812 156.3516 0.0011
SEBTFIT R Cumulative survival rate Y=-0.8206X2+41.3971X-437.1543 0.9805 50.3591 0.0195
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Fig.2 Effects of temperature on duration and survival rate of prepupae and pupae of Cryptophlebia ombrodelta
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Fig.3 Effects of temperature on adults duration and fecundity of Cryptophlebia ombrodelta
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Fig.4 Effects of temperature on generation duration and cumulative survival rate of Cryptophlebia ombrodelta
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Table 2 Correlation analysis of temperature and duration of developmental stages of Cryptophlebia ombrodelta

)5 AL ] Ui 7 3 g Dy 1 B i AR N
. ik
Eggs Larvae Prepupae Pupae Adult Generation .
. . . . . . Fecundity
duration duration duration duration duration duration
HJE Temperature -0.9774"" -0.9779 " -0.9467 ** -0.9391 " -0.8516 -0.9622 ** 0.8937 **

 x FORMEIM I (P<0.01) , * ZORMIIEEH (P<0.05)

BRI T BA B 5 4% K B B BEROAF I R B IEAH OGO AR (3R 3) , BN B n] B0 16 5 T (H R K
FRFEIKF(P>0.05) X 5% A& F B BT REEEE T R AR R B L — a5 (R 1),
®3 BESEEENREERNEXXR

Table 3 Correlation analysis of temperature and survival rate of developmental stages of Cryptophlebia ombrodelta

BitE iR 4R B Wi PR
Eggs survival rate Larvae survival rate Pupation survival rate Pupae survival rate Cumulative survival rate
1% Temperature 0.6699 0.2710 -0.5919 0.7936 0.7313

222 KEE AR AA RRIR

I o o B3 ) R TR AR 1R (12.55°C) Ab, o4 R B BT BO R OB 278 5—6C 47 (R 4) 4546
AR FHOC R B R . B RIE NE IR S AR B TR A ORI 876.76 d °C, FLrh Y5 F1BR By
BE OIS, A HE 129% 4547, W U B o Hdse i, iR 3] 45.23% , LR O I U B, TR SR B B
223 RE#RFEHSEEMNLR

B R BB A B R 5 Z R R W N IEA R, oE REYR R Hik ) B2 (P<0.05) 3k
B (P<0.01) KF-(R4), BRRITIEE Y& B HOR R, FLUOH S A, 2h B e tg (A3 & TIOR3 & &
HOR(ES) , RSk E R R IR, RIS & & R, o1 5 A8 Ak Sz bR ek

http ; //www.ecologica.cn



7 39 BRI A5 3l B 75 S I /N e T AN BB A S 7
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Table 4  Developmental threshold temperature, effective accumulated temperature and regression analysis of developmental rate of

developmental stages of Cryptophlebia ombrodelta

) BT R R, .
RENE i el IR R

Developmental Effective . .
Developmental Regression Correlation F P
. threshold accumulated . fFicient R?
Slages temperature/ C temperature/ (d °C) equation coetlicient
Ui Eges 5.23(£1.75) 71.42(+6.50) V=0.01377-0.0661 0.9757 120.6046 0.0016
4 H Larvae 6.08(x1.41) 391.21(£29.98) V=0.00257-0.0145 0.9827 170.2315 0.0010
T Prepupae 12.55(£1.77) 37.57(£5.45) V'=0.02507-0.2961 0.9406 47.4589 0.0063
i Pupae 4.93(+2.32) 166.64( £19.83) V=0.00587-0.0237 0.9592 70.6122 0.0035
S H Adult 4.90( +4.86) 195.99( +48.84) V'=0.00437-0.0058 0.8430 16.1039 0.0278
AL Generation 5.77(+1.43) 876.76(+£66.92) V=0.00117-0.0062 0.9828 171.6779 0.0010

—— b —>%— il —O— Bl
—A— . —x— i —— R

— 3 0.6 — .
0.6 S A
0.5 0.5 —
5
g 04 — 04 -
=
<
%} g 03 R 03 L
T 02 02
a
o1 QM o W
0 i + + —+ 0 ; + —+
18 21 24 27 30 18 21 24 27 30
i) Temperature/°C

Bs5 BEMEEEMRABTERNZIG
Fig.5 Effects of temperature on developmental rate of developmental stages of Crypfophlebia ombrodelta
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