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The effects of Wolbachia on the reproduction of Cydia pomonella (L.)
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Abstract: [ Background] Codling moth ( Cydia pomonella) is the most serious fruit tree and quarantine pest in Chinese orchards.
The species is host to Wolbachia, Dor subgroup of the A group, which induce cytoplasmic incompatibility. The aim of this study is to
find out if the Wolbachia induce cytoplasmic incompatibility to reproductive regulation in C. pomonella. [ Method] The relative fit-
ness of C. pomonella with active Wolbachia was compared to individuals in which Wolbachia was eliminate by antibiotics. [ Result]
We found no significant differences in development duration, fecundity, hatchability and pupal survival of the F, , and F, generations
between the two groups. Wolbachia infection had no effect on adult life span, the pre-oviposition period, fecundity and female ratio
in C. pomonella. Hybridization tests showed that hybrids could lay eggs, and these eggs were normal. [ Conclusion and significance ]
Wolbachia in C. pomonella did not induce host cytoplasmic incompatibility.
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Table 1  Effect of Wolbachia on the reproduction of C. pomonella

T 50 it O

Average number of eggs

WG 7= BTy /bl

Cross combination Preoviposition period (d)  Spawning period (d)

I

Hatching rate (9
produced by per female atching rate (%)

evixgv’ 2.9+0.7 4.2+1.2 31.6+9.3 84.71+3.35
Qv x g™ 3.2£0.9 3.9+1.3 29.2+10.2 82.92+7.61
Qv x v 3.1x0.7 4.01.3 29.9+10.6 83.74£6.19
Qvix s 3.0£0.6 4.2+1.0 30.9+9.2 84.09+9.04

B A 4 RO AR BRI S 30 %t
N=30 for all combinations.
2.3 HBX Wolbachia R REW F, . F, KWELR BFH(K2), X EEZH T XA N TER 3
EBEE AmMyTER, Mo wmE, FEGRILT-FRT 5,
SERF W] THBR Wolbachia J5 - HaE MK ¥, F,  Wolbachia X3p 5 55 M (¥ o He 75 1 | 7 B ir 447 F0 Pk
ARSI A H Dl o R LR R A A IR JERE N (3R 3) .
R X MR BT 35 28 5 | T 40y BT 176 40 5 ) [ 22

&2 HBR Wolbachia ¥ REHE RSN LB HPFER

Table 2 The development duration and survival of C. pomonella after eliminating Wolbachia

U] FULI Y it 9] oy VA2 e 11 =(@ ) (s FE% 3R Survival (%)
pusz] . .
- Egg stage Larval stage Pupal stage  Total development Fecundity Hatching rate
I'reatment .
(d) (d) (d) (d) (no.eggs/ female ) (%) 4 Larva 1% Pupa
CK 4.87+0.76a 22.04+1.33a  10.85+1.27a  37.74+3.33a  28.80+9.26a  55.53+19.33a  36.67+6.22b  86.36+7.32a
F, 5.12+0.73a 23.03+1.98a  11.06+1.47a  39.21+4.21a  27.07x13.23a 58.86+10.79a 54.67+6.45a  87.10+6.02a
F, 5.07+0.79a 22.41+1.50a  10.55+0.99a  38.66+3.56a  27.80+9.98a  61.05%£16.39a 56.67+6.40a  85.29+6.07a

[R1 B Bt I RS TRl S R 25 573 35 (P<0.05) ,,

Data in a column followed by different letters are significantly different ( P<0.05).

£ 3 4B Wolbachia J53R EHH 2.73 .3.73 .2.89, ¥k F 1, #H T CFEESCE A S
3 X0 7F Ui B . b e . =

Table 3 The fufnlailetlfa;ioﬁ ‘;l:fe*lzll):ngl]}?riiipo%ition period ikﬁ%‘ ° EE ﬂ:j\—r /Eﬂ*)ljﬁj %ﬁ%%m& 'fF' ’ Fggﬂ =
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Treatment P;Zji\zgo(sttjl;m HEdt Male  MEH! Female Female ratio Uﬁ*iyﬁ$ y‘j E':Elb 4%/_]_\‘ , E&gé *ﬂ *E‘ggé Wolbachia EI/‘J i

CK 2472052  15.93:2.87 16.53:2.13  0.5420.05 RERMEESELEEES,

F, 2.67£1.84  16.27+4.67 17.33£3.36  0.52+0.05
F, 2.33+049  16.13+2.23 17.87+2.67 0.530.05 *x 4 BB Wolbachia R B F, .F, KOFEEGE
Table 4 The life table of C. pomonella eliminating Wolbachia
from F, , F, generation
2.4 HB& Wolbachia G REW F, . F, REFEf F5HF Index cK F, F,
SR ALAR IR (KL) Initial no. of eggs 100 100 100
e . . N . L IRAFREZ Larval survival (%) 55.53 58.86 61.05
USRS TGN N W) ’ o HEAF35 % Pupal survival (%) 20.36  30.41  34.60
L BR Wolbachia J5 3R a6 F, F, FABISEE  pudopes 1758 2649  29.51
N L s Rate of adult emergence (%)
ERERE AR I A A G4 Df i
ﬁﬁf%m‘éﬁﬁ’;}ﬁg ik ( %‘z 4) %:ij R U[J#Ijjﬂ& Wi A6 Female ratio 054 052 053
ﬁﬁ,%ﬁﬁm&%ﬁ(ﬁﬁﬁﬁﬁiitlﬁ@ﬂ\ﬁﬂﬂﬁzﬁﬂ SER P O (L) 28.80 27.07 27.80

A, IO OO R IECR (L Averse momber of e
; ; = » \ T AR (KL) Prediction of 273.47 372.83 288.88
ﬁﬁ%z\lﬁﬁlri [:E %H%i@ﬁgﬂiﬂ@;ﬁ*ﬂ} 1§:’*¢ﬁ$ﬁ nJurlnber for sis(e;llnt 1;;;3?02 e

%‘*lﬁf‘%&% ﬂj i+—F1J€ gﬂ EE ‘i” 'ftlj: IZZR gﬂ % E/‘J Hﬁ {Eo FEEEAFAEEL Population trend index 2.73 3.73 2.89
SR, CKLF, | F, AR Tl BE i 2548 5500 51
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