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W E LA Wolbachia TE ™ [E — 3E M- i Tetranychus urticae Koch W43 45 712, FT 47 B4 Hb 3 Fh i o 24 8% e
Wolbachia, L\ — S8 w4 70 (HN) |, 3L 7 243 (LN) FIVLIR AR N (1) 3 /4> Ml 20 B 31 O 5C 86 B4R, 28 0 28 3115
100% 4 FUAR YL Wolbachia (¥ & R G , N T. 8¢ & Wolbachia JEYe 2y 50% (1 i 52, il 4 PCR 4z A I = BiE it
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SR T TS Mb PRFP R th Wolbachia JR Y SR BE T iRt , 78 Foo fUIA 2 100% 8 g, HJ5 B gL R 2 RE RS € 7E 100%
LN Fl i Wolbachia 18 32 175 5 MO Bt AN 55 ) SR W, JS FhE 19 Wolbachia 38 32 42 5 77 F2 38 & B (9 5w, 0 HN A fif
Wolbachia )it 3 175 5 8 50 AN 38 R 5 £ i 25 238 6 B2 T 25 AH 485 5 ) SIS G, i 26308 B0 7 — R Il b o 5 R e IR 25 0F
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A comparative study of the dynamics of Wolbachia infection in different
populations of Tetranychus urticae ( Acari: Tetranychidae)

XIE Rong-Rong'>  CHEN Xiao-Lin' SUN Jing-Tao' HONG Xiao-Yue' ™
(1. Department of Entomology, Nanjing Agricultural University, Nanjing 210095, China;

2. Institute of Biofuels, Jiangsu University, Zhenjiang 212013, China)

Abstract Maternally inherited Wolbachia bacteria are widely distributed in Chinese populations of the two-spotted spider
mite Tetranychus urticae Koch (Acari: Tetranychidae). All populations were found to be infected with Wolbachia. Using
the Hunan ( HN ), Liaoning ( LN) and Jiangsu (JS) populations of T. wurticae as experimental subjects, 100%
Wolbachia-infected and 100% uninfected spider mite lines were obtained by screening. This study investigated the
dynamics of Wolbachia spread in the two-spotted spider mite. Infection frequencies of Wolbachia among the progenies of
the artificial populations, initiated with 50% infected and 50% uninfected female adults, were monitored by PCR. The
results show 100% maternal transmission in all three populations. The rate of spread was fastest in the HN population in
which the infection rate reached 100% by the F, generation. The infection rate in the LN population reached 100% by the
F,, generation but took until the F,, generation to do so in the JS population. Wolbachia appeared to use different strategies
to invade and spread in the different populations. In the LN population, Wolbachia invaded and spread by inducing
cytoplasmic incompatibility (CI). In the JS population, Wolbachia invaded and spread by enhancing mite survival and
host fitness. In the HN population, inducing CI was the dominant strategy. The enhanced fecundity associated with
Wolbachia helped to promote the spread of infection. These results could provide a foundation for using Wolbachia-based
strategies to control insect pests and disease vectors.
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Wolbachia (7K /K B 58 Fo A ) J&— 2 2 R PR st %

A N T EME, BT o EHN (-

Proteobacteria) 37 78 X G4 H ( Rickettsiales) . JTGIE
1B} ( Anaplasmataceae ) . Wolbachia J& ., Wolbachia
TEHAR R o AR w1z, BEUS I e 2 th DL K R
q P FE Y WS Z RIS W E 3. AFR R
76% 1) 15 i 3h W) W0 B, 66% 1) BL HL ) Fl 6 Je% e
Wolbachia ( Hilgenboecker et al. ,2008) , Wolbachia
B BT A e T RN A 2 R
W Wolbachia REAE AN Z /9 W) Fh b A A, £ A T)
TN A 3 AR A A AR T AR T AR E
FhaErp P 8L, HL 4 B Wolbachia %t 25 3 4 5 1)
FEE N AR LT 4 f: O KA E ML
(eytoplasmic incompatibility,, CT) , B 75 [5] — ¥y #p B |
JB&YE Wolbachia W HE B 55 K B e Wolbachia 1) H
SERLEUR G R BR & Wolbachia 1) Wi HE> 14 52 L
TEAE A A R AL G (Alam et al. ,2011) 5 )
HIME A= 78 ( parthenogenesis ) , J& 4% Wolbachia 1 M
B AR A2 B0 K B M 3L (Reumer et al. ,2012)
(3 M4 1k ( feminization ) , Wolbachia 2 72% 15 I 1F %
P D e L S e R R B IR AN R B R
A e B O A (Negri et al. ,2000) ; @ 7
(male-killing) , B T= Wolbachia 9 1F J , HE H1 7E i
&k B R b g @ R 5 % M SE T2 ( Riparbelli
et al. ,2012) , &I A:F Wolbachia X} 35 I 4 ¥4
(R I8 2R T AN 1, H 3 26 1 HT 35 £ )2 e 1) e
Hu A R i R 2R A B B e T HLBR
T A A W I AR L, Wolbachia i& B8 5% Wi 2f
TR A M, T BH B B A 2 R O 1Y R
( Dobson et al. ,2002)

TEA S = R m st h R, AR E
Wolbachia 7 [ — SE M-85 rp 23 A5 )32, BT A B9
PRFPRE h 5 &G Wolbachia, [ S8 Tl RE A 12 4 Z
2.5% ~85% A% (Xie et al. ,2006) . W] i i A
Wolbachia JEJ Z RN R AR 2, il 2 F
AR B RBE R A, CLAYAS [ Rk K P55
(Reynolds and Hoffmann,2002) ., {E& & %+ E —
RE P 06 9890 P U LT AR L T A N s BE R R i
S Wolbachia %of 75 2 A2 B LA B 7™ B & 97 AL ¢ |
FEIGH MELE  FF A R T D AR G T AR AR 5
W FEAT T PR AN BIE 5 (Xie er al. ,2011) , {HjX 4
145 Wolbachia 1R §™ HOA 4 K BL 2R
M. KT A Wolbachia 4 BALHE, HAE SR Mg

WA o #5575 4> W 5% ( Turelli and Hoffmann, 1995 ;
Hoffmann et al. ,1998) , Hoffmann % (1990) &
Brof BB W R MR Drosophila  simulans
Wolbachia JEYL R 75 BRIh FEE IR T 3 A1)
DL S 0 2 550 SRR Mk ol 7 2R R L S AR T
L () 5 AN 556 R 2% 28 00 AH G BB Ak 238 (H) 5 ke % e e
IR XS ARG ) (F) o 120 AL 38 B B T 000 e
1 Wolbachia 1) &4k Z 5 7% ( Dobson et al. ,2002;
Rasgon and Scott,2003) , H {ijif 3% A — B i i &
Wolbachia %44 ) 75 B AH G o

ARG RS P A B w3 4> 5 il i 2
FRREAE D S B0 A4 KL 30 7 24 3 (LN, VT 95 4%
(JS) IR V> (HN) o fifi 1 100% J& G F 58 4 A
J&GE Wolbachia Wil 7 , W 5245 Mo BEANBE Wolbachia
(I B RO AT T I 3 Ml R R o 3
A2 T Wolbachia JEH AR 3 2528 A, F AT H 90 4R
Z e FIAS e Wolbachia B MESE % 5 50% |, IF
Ao G ) B A i 22 AR Wolbachia f G [F)
I, S5 MR O AR B0 b [ B Wolbachia Xt
A 3 A 5E DL KGE A B S e 1) B HE (Xie et al.
2011) , 51 Hoffmann 45 (1990 ) 44 £ f #5584 ) 930
M Wolbachia ()4 AR 25, I 45 590 % & AF T 4
My Rk e 3h 25 5 HOs E HE AT LR, NP RS
Wolbachia 75 — M- R e v (4 47 HIOW A A B 32 22
Y RZ MR (R 1~ o A S0 32 B ] 2 LR LA ] SR £
2L T Wolbachia 7 v [E — BE i i v 58 53 A )
127 ZBEM I P 3 A2 B Wolbachia WY R G R &
ERER B A AR B i 3k AR B Wolbachia
14 Sk e 23 2y 75 52 W 2 PR 3% 11 5 1 2

1 M5

1.1 ik RiE

B I AT T 4 6 HE R R (L) (40.36°N,
120. 42°E) R4 F 2002 4F 8 H , 1T 95 # M Hb 35 Fif
BE(JS) (34.41°N,116.35°E) R 4T 2003 457 H ,
A EAEY) H J 3R (Malus pumila Mill) . 3 F
VoM PE FRBE (HN) (28.11°N, 112.58°E) R4 F
2003 4 8 H,%F Y I K5 (Glycine max (L.)
Merr. ) o SRFERE, M R b (g — BE 05 A7 A £ Fh il
A ELFEOW A I RN N . 2 S E BIAN RN 2R S TE
S0 %= AP B FH B /K 35 7 51 5 ( Phaseolus wvulgaris
L)t B AT bR e in 35, i 95 25 (25 £1) C
AH X B 60%
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1.2 M52 DNA g2 BLA0 PCR # 18

DNA $72 75 6 T UL #2555 (2006)

AR SCAdE ] — X e S 5 19 (Zhou et al. 1998 )
M Wolbachia 1) wsp Fe[R i~ 38 1 — B K & h 596
bp ZEH W R B, LEETI¥ 9. 5'-TGG TCC AAT
AAG TGATGA AGA AAC-3'; Rl ¥l 5'-AAA
AAT TAA ACG CTA CTC CA-3’,

PCR W AR 2 SR BU N 25 L i 9 14 2 i 4
ZMULE A4 2 wL DNA £ 4R, 16.3 pL
ddH,0,2.5 wL 10 x buffer, 1.5 uwL MgCl, (25
mmol/L), 1.5 uL dNTPs (2.5 mmol/L),0.2 pL
Tag DNA B & (5 U/um, Ki% TaKaRa A #] ), I
W AR F51 44 0.5 wL(20 pmol) . PCR JZ W 4%
44 :94°C FAZ P 2 min;94°C 30 s,52°C 45 5,72C
1 min 3t 35 98 35 e J5 — KB 35 # 2 S
min

PHE = ARSI B PCR B 774 6 ~7 L,
TE 1.0% (g/mL) fY B AE BEEE I 1 100 V HE [ HL Ik
K, B J5 1 Gel Doc EQ BEE MR 5 4t ( Bio-Rad,
Hercules,CA) N g 310 545 5

1.3 i 1% 100% &% 3 Wolbachia #0 A~ B 3t
Wolbachia 8 & %

28 PCR OGN , — B M 3 50 7 24 30 VL IR AR
WG VD 3 A Hb 38 P RE 1 B Wolbachia , {H AN &
ARG, , B2 1 i L A BEARAS 100% J&
Wolbachia FIANEEYe Wolbachia B % o
1.3.1 {5 i%& 100% & i Wolbachia W) & %
100% J& Y Wolbachia {1 2 i 18 4 FH 9 [9] 22 Y
75 (Hong et al. ,2002) , 7E8LE M |45 A I
TR B — Sk (R 3c i), IR AME ARl . 45
B 7= 0P % F R M g B, SRR AR ] BE ] 32 2
dJ5 KRR B a7 B0 3 ~5 d e,
f W BE AR N SR B % A Wolbachia, W & A
Wolbachia Wi BkA e = () JE ARE B DL AP BR 4 ~
5 AR5 PCR ARSI J5 A 0E A 4 30 Sk, 4= ¥Rk e
Wolbachia , W3k 15 5¢ 4= B Yt Wolbachia ) &, &
W 4k 252 [0 32 . 1k %] 100% W) A] T 24 38 52 5
1.3.2 §Fi%k 100 % RSB Wolbachia B9 E %
ST E T B LR 0. 1% (w/iv) BT IR R IR I
24 h J& , T SR WAL S 0 gh i o B ROk L4 d
o — 7 AR AL B0 PCR A 40 Sk 0 ol 5,
SEA N R Y ) 3545 100% A& Ye Wolbachia B9 i

FRo TEH T8 SLUR AT, 3845 0 ARG i RTE TG
VURR 2R B 25 10 1 1 37 4 AR, DLRE #2026 K ] BE
R B AR FZ A, R I AT PCR S 00 i i 40 3k,
N4 & 100% AN Wolbachia

1.4  Wolbachia H)EE BN R

b HE R R 2 LY Wolbachia @ x J& Bt
Wolbachia & , ANEY: Wolbachia @ x Bt Wolbachia
8 YL Wolbachia @ x NEYe Wolbachia & , AN &%
U Wolbachia @ x KIg Yt Wolbachia & 4 Fh %% 28 41
BATAAE . BAFBEH A 4 5 5E 4 R e B 4k
PR A G B i 2 R PRI 1S Sk e I 28 0 i (i 2%
B A B I — A 30T, R 28 A8 T ) AL 1S Sk e il ik
F7ACHE o ME 35 50 12 18Ry J0 S A B 2 d o e il
ik o WITIR™BRREE 1 KA, ™00 5 d J5 ik
WE L. o BT B B AR SR 2 AR B B, PCR G N S
R T AT HERE 9 Wolbachia JEHL 1K DL

1.5 Wolbachia 7£ —BEM 7 B P BRE R B &
T

N B P ) — b, 3 A 7 2 Y 100 % J%
Uv Wolbachia F1 100% NG5 &2 & Pk 15
S W PG (1S Sk e R (3 60 k), I A [F] — it
B b 08 3 . AR R R 50% . Y
TR CF AR By BERE P 5 d J5, BEALPE T 40 3k
PCR kil Wolbachia [ 3 32, 55 $k 1 30 Sk Mk 15 5%
FE BRI AR b A1 056 7 B Y i A L
3dJERE, G AURN TR, T, AR i 395 21 £k S
d J5 , FEHLPE i 40 Sk T A sk g 5 5 Bk il 30
KR BB A B AR, A 3 A
52,4 A R ST B 4L, B 3 4R Ak RE , A 3L G
D120 SkAEA . —5E i igh ) e A YD A I 10 48, 1
TR BN A 144X, ZBE VT IR AR N
FRADEER I 22 X, PR A R SER I AE 25°C, LD =
16: 8 551 T k4T,

1.6 BUREBMSHN

RS P AT Hoffmann 55 (1990) #4 # /Y
BUR T — BE - il 1 3B B 19 Wolbachia 8 e 5
B, 5 98 PR I B B9 Wolbachia S R 45 1
ST 4T 9 Mr o Hoffmann #5738 355 DL T 2 228k Wil
Py CED e+ U AR R RE R )

p(1 =) (1 -5))
1=sfp, = s,p,(1 =p,) =, pi (1 =s,)"

pt+1 =
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Horpys, =1 = Fys, =1 - Hyp, g o AR FE R
e H Fom e Wolbachia 4 HE B 15 R & e i
WE RS 26 R0 B2 ORS R AH X R Ak R, F R R R
Wolbachia fME A AR X A= 58 J1 (F= 80 11) ,pu Fon
JBYY Wolbachia W) M HL = Az A JE& Y2 5 AR B9 B 4],
H,F E Y 2 S8 i A 21

Hr AL RR A v JRR G A B S TN R AT R
g A SPSS B, ] SPSS B4 BEAT A1 16 FI
BOIR A3 BT, GE v A RSP TR (x -test)

2 RS54

2.1 Wolbachia ) H £ EHE

BRI LT MV I A M A R T 3
A M B ADRE 2 DL 4 Fh AR S 58 SR AT A 58 5K
55, PCR K0l F AR 9045 Wi 44 N Wolbachia ()18 %
WL AR LS 1, 3 A Ho B R BE R e Wolbachia
FIA Y Wolbachia 1 W 5 B Ys Wolbachia 1) M
5 72 15 1R B Wolbachia s T 6 16 2
UL Wolbachia B 2 ARNEYL Wolbachia B HEE 54~
J&IL Wolbachia [ WU 2% 52, 7 A 09 J AR T — 8 e
Wolbachia , 45F 3 W, T 1 bk g 1) Jg& G R 25 A e
&Y Wolbachia 1 M 195 7 A= 1) J5 X 0 4R 2 e
Wolbachia , T AN JEYY Wolbachia 1 ME B 7= A= 14 5 4L
WA Y Wolbachia, 3 4~ 3 Fh it Wolbachia
e FL AL AR T 100% o

R 1 ZHEM T T GIHRMFEE KD 3 A
WIEFEL F X Wolbachia BB R
Table 1 Infection rates among the F, progeny in the
Liaoning (LN), Jiangsu (JS) and Hunan ( HN)

populations of Tetranychus urticae

P

17 IR HN K
Cross type LN(% ) 1S(%) HN (% )
(2 x8)
UxU 0 (250) 0(289) 0 (235)
Ux W 0 (55) 0 (259) 0 (45)
W ox U 100 (262) 100 (304) 100 (369)
W x W 100 (219) 100 (319) 100 (520)

E U RFARBRYL Wolbachia, W L FE YL Wolbachia, 155
ST AR Wolbachia BB 3 165 N EUF A% PCR
R B AL

U stands for uninfected, W for infected. Numbers outside
parenthesis are the infection rates; numbers inside parenthesis

are PCR-investigated individuals.

2.2 ZHMEEEKIDFEE R Wolbachia B B3

TUBE 6 ) mE K D b B R B B Wolbachia
JRYL R Ry 50% B 5 & 5, PCR O 22 K 1 10 R
Wolbachia B 3, — BF mF 0 50 55 K v0 (HN) Fp
#f Wolbachia JER Y R F AR ILIE 1, F ARG
Hh 46.67% ,BEAR T REAS B B YL %2 (50% ) . HN Fp
REAT 4 AU ETHH F R S 90% , AH AR AR
(] JR e 30 2 S 1 1 2 (R T sl ) |, s AT R IR
YR gg L, B F AR 2] 100% |, JIf fig 45 F
TRFF 100% YR F , F) ~ F AR B RAR K
¥ 46.67% , 65.00% ,76.67% ,92.50% ,97.50% ,
99.17% |

HR 4 Hoffmann #2789 Uil HN F i % 22 A€ A9
R AR T BE I ) R K D 3 B AP RE Wolbachia
1) 3 HAE RN 100% ,u =0, AR Z4 28 B i,
RIIFEGE Wolbachia 119 ME W 1) 7 P & 3 @& TR
JER YL 1) s R e Wolbachia (1) ME 5 (1 #R X 2 58 H
(=B 71)F =1.38, &Yt Wolbachia f) It it 5 4 g
YU i e AN 23 B2 B A X PR AL R H = 0.32,
Hoffmann #& B i I 1) Wolbachia & 4k 38 43 HI| K
67.65% (F,),84.51% (F,),97.88% (F,),
98.67% (F,),99.76% (F.),100% (F, ~F,).

o S O A Y S e S R AR U A AR FE L F
~F, X Wolbachia J&Jx Z i WL A6 & 2 A% T F30 000
B, Fy ~F o UL 5 100 {8 2 (] WA o 3 25 5
FERIFM Wolbachia |G A F AL REIA 3] 100%
M 52300 % B Wolbachia J& YL % T F, 4G5 5] 100%
AN EFHaRRE e R s B H E R,
FEANNE T 0000 ¢ R, R Rk gL Bl A 5 B B A AR
HAF . R, ~ F AU 20T I B R A4
T B 1 AR F 100% Y (1 B IR, A 2 R
e BB MR R TAE PO, B R AU
46. 67% i WA L) 50% (F)4h 1Y G ) |, 5 1)
B F ARG R 67. 65% 1A 5 22 57

2.3 "HEMEHIT T XY B BE h Wolbachia B BS 3

TBE N AT T b B R OBE % B Wolbachia
JEYL Ay 50% (1) i & J5, PCR & 2k ) 14 4R
Wolbachia B YL K . B M0 17 72 2% 98 (LN ) #p
# Wolbachia JE&Y RN ALK 2, F QG %
4 55.83% W i THREA AR YLK (50% ) . F, ~Fy
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o AF SRR Wolbachia 15 HH IR — B 05 i v 147 HOML

- 349 .

& Ge R 43 5 Ry 62.50% , 77.50% , 81.67% ,

100~

90+

< 80
Z WK HN
é o SR YL R Expected
% 70+ =0.047 —o— Ky Pl YL F Observed
@ 60}
i
50
40L-L 1 1 1 1 1 1 1 1 |
Fl Fz Fz F4 Fs F(» F7 FS F) FIU
4% Generation
B 1 ZBEM SRR Wolbachia ) £33

Fig.1 Infection dynamics of Wolbachia in the HN artificial population of Tetranychus urticae
T 0 980 T B YD AL T v i 5 AR B A T (R R R b P (R AR RSP 6 A B A 4T
PRI B e 3 2 7 o )RR e A AL R AR Hoffmann BRI B (Y (u =0, F = 1.38,H =0.32) , % AR
G I {EL A 3 (B 1] 9 22 S 0 PR R AR R RS BB o ns: P >0.05;5 % ;P <0.05; #x:P <0.01;
sk P <0. 001, FRic 7 0 B Rl E oy . TR,
Observed and predicted spread rate of Wolbachia infection in the HN population of T. urticae. For each generation,
three replicates were set up and 40 female adults were sampled from each replicate to check Wolbachia infection.
Bars indicate standard errors. P-value is the difference between two neighbouring generations, based on x’-test. The
expected infection rate change line was drawn up using the model of Hoffmann et al. (1990). =0, F=1.38, H
=0.32. The tests between the observed and the expected infection rate at every generation were also done using x°-
test. ns; P<0.05, * . P<0.05, #%. P <0.0l, #%%.; P <0.00l. The symbols were marked at the expected
infection rate value. The same below.

97.45% (F,),98.52% (F,),99.52% (

F9>’

85.00% , HJF Y% — AR 47E 90% L) I, 15
F ik 3] 100% |, Jf £ € 7 25 100% 11 2% G =32 5]
Fi,o LN FHEAHSE AR, A F M F A R F,
AR IR Y 6 2% S 02 @ 3 1Y (P (E 43 314 0. 011 F01
0. 038, R-F i) .

HR 45 Hoffmann #5570 UM LN F i 3% 22 tH A 1)
BRYL AR o BE I T 2 Il B RR B Wolbachia
()3 B AL FE R N 100% 0 =0, AR I8 4= 22 B i,
R BLIEGe Wolbachia 1) i i 15 S 8 e (1 0 195 11 7=
G ] AT 22 5, S Wolbachia f ME 55 A0 X A=
BT (P20 1) F =1, J&Ye Wolbachia (1)1 H 5 AN
JER L 11 e RS S5 FHRZORS I AH X R AL R H = 0,47,
Hoffmann #% B #1 % Wolbachia & 4t R 43 51| N
57.64% (F,),66.60% (F,),75.89% (F,),
84.13% (F,),90.44% (F.),94.51% (F,),

100% (F,~F,).

7 S 6 T A5 4 JeK B SR 5 A TR U A A L
B RS BEHZ A EREES , XN
ZRE T R K D M AR R [, F, ~ B AR R
A7 F AR R (90.83% ) 5 W1 H(H (97.45% ) Z
) fF /5 W 35 2% 5 (X° = 4.855, P = 0.027),
Hoffmann 4 % F5 ] , 7 BE & e R AE F, AQ B 7 3k
100% , T S2 Hr , SEBRAS T B F,, 48 I i e 36 A 3k
B 100% & Ye A1 22 2 fb. M ETFBEHORE T F
SLIRFIRE Wolbachia J&Ye % b T+ 2248 F QI Y 3R
H RS/ [0, BOq Rl RE EA F 100 % e e A it 1]
FHIE (ARSI S R WG R A
FFES . LN SR R L 3l 25 5 100 B 00 AR A
AN

2.4 BT IR U0 Fh BE b Wolbachia W B
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100

80

601

JEYL R Infection rate(%)

50

LT MHIN

-0 IR G R Expected
—o— Ky W& GL 2. Observed

40

1 | |
F, F, F,

| I |
F, F, F, F, F F F_ F_.F

10 7 11 12 13714

14X Generation

B2 ZHMET T B R Wolbachia BB L ENE

Fig.2 Infection dynamics of Wolbachia in the LN population of Tetranychus urticae

RIS

TR il VT 95 A M B AP ORE % B Wolbachia
YL Ay 50% (1) & J5, PCRO3%E 22k I 22 4R
Wolbachia )Y 3 AF — B M0 VT 75 4504 (JS)
T Wolbachia ()3 HAERFERRE K 100% ,u =0,
FR A 2 3 B4 | YL Wolbachia ()M U 5 A B L (19
W 5 14 7= B9 o (RN AT 25 5%, IR Wolbachia 1) Mt 1
PIARXT AR ) (P20 J) F =1, &Y Wolbachia 1y
T Hy 5 AN SR 1) M 2 A2 21 G 1Y 9 Ak 8 5 H A SR

100

90—

70 =

60—

JEYL K Infection rate(%)

50+

: P=0.
401 P=0.698

30

FTAL A 0] 0 0 Ak S5 (0] e A 25 57, AS 28 R 2 0KG (0) AH
XPIEAC R H = 1, #5038 F50 00 32 b 35 oo B J 2y 536 i
— HYERTE 50%

PRI &, F, ~ Fo QYL R AE 45% ~
60% =z [a] , £ K ME M BEZ B LR EES,
H FACTF ORI R — B AE 65% VU |, B & & T
B, F R YL &k 5] 100% , I it Fa a2 15 2k 3
Foo Fi ~F MHBMA T HA Fo 5 Fy (451 R
75.00% ,85.83% ;x° =4.471,P =0.034) , U & F,

ILIFRMIS
-0 YL 3R Expected
—o— KPR YL Observed

11 12 13 14 15 716 17 718 19 720 21 T 22

3 ZTHRMESTIH SR M BB Wolbachia B B L&

Fig.3 Infection dynamics of Wolbachia in the JS population of Tetranychus urticae
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H5F,(09H 77.50% ,87. 50% ;)(2 =4.156, P =
0.041) [ 47 B 2= 5,

JS B, Wolbachia & 3 735 5 W BN £F .
EE /g7 o Wi N 7 S I R L G = A £
Wolbachia ASfig 5| S M BT AN 2% A1, (H Jk L 22475 g 3k
) 100% , HJE L H e P B R 2 209 AR

3 it

ST W 5T B i e e AR T Wolbachia 1) YT
PR, FRATT R I T B e A R R VD 1L T %
BT IRAR N 3 A Ml B AR ORE SC 50 = S5 0F T % S
RIEG RS, 458 B, 2 Wolbachia 1] 45 Ji&
YA 50% ,3 A~ b B AR RE A 2 G R R A AR RE 1A
) 100% , A J2 4 455 ) — > 10 IR KK
Wolbachia 38 iz A~ [ B 5 i e 1t AR Rl e b4 1

Wolbachia {84k )y 75 ¥ 12 H A M P 0t i 7.
kanzawai Kishida ¥ A 1 #F 95 . Wolbachia % Yt &
TEFELERPRE D b TR 2218, 15 AU (X BE 35 3
62. 5% . % W T RE h Wolbachia AN RE 5 -5 ML 5T
ANFEHN, 58 4 B PR AT, B Wolbachia 5 AN JE& Gk
Wolbachia 0 & R A P00 S ik A 225, B2 R
il 7 1) B9 97 A 238 DL R 06 1 B e IR T R B
i % (Hong et al. ,2002) , ARG H , Wolbachia 1E
P ) K VT AR N R b [ R R BRI 5 I B
AGER, S A BEVE IR AL SR B R S ORI B R
PO R AR B R AT
MVT. 785 I Fp B Wolbachia By JEE Y 2R N §2 € 4E 15
1E 50% o SEBRWLIN % B, Wolbachia ()4 HH W]
o AR g R R AR B AUBA B 65% L F
RE L FIL 96.67% , 18 F oA ikF] 100%

Hg b ORREIE S M B 2R AT Wolbachia i
FRABETEFNRE A8 A7 1, BRIE Z i R BE 58 42 1)
P35 AL BURE S 45 7 T 4R Bl & JE AL # (Turelli and
Hoffmann,1995) , Y175 1% I # # 19 Wolbachia AN
AEIS 5 CIHARELEFPRE P BIOF 5 2] 100% By G
L ATREA LU R LA (1) &G Wolbachia 1) Hf
W A e AR PR BE TS IR R (Xe
et al. ,2011) , Wolbachia 3 38 of Ifl JF 5 B & 1%
2505 AR, T A HUXE Wolbachia 1A% 5 R UL A &
SC, I Wolbachia %) P J5 A% 58 i 6 12 F
FAE PP T B Y7 1 (Egas et al. ,2002) o (2) J& 3
Wolbachia 11 M W ) 77 iy b 25 4 T AN J8 2% 1 O gl

JCHBEAL 5 d,21% A Wolbachia {9 i W 5E T
s Wolbachia fMESE HAT 4% B)ASRIET . T
Y it 25 AN 5 FR LAY 77 08 07 0PI 22 5 (Xie
et al. ,2011) o HILF=A W45 02 IRt Wolbachia
() i FR AR AR W R ARECE 2 T AL i &
T J5 A% o S B e Wolbachia 94K Y 1L 5] % 7
T, BJE M Drosophila melanogaster W1 AN BES
T CI () Wolbachia EAERNHE 2 AF1E I BN N
Je Mo AF EARAE T AR S ) AUAE I T T A AC # (Fry
et al. ,2004), (3)100% By Mg % 3% 1%, JEK Y
Wolbachia {1 M 17 A B G J5 A B O A1 o 2 00
Wolbachia #2045 1 B4 B8 b — > T 2 24,
WORFN B U SR G D, simulans h ARG T CT 11
Wolbachia RETER B i A2 E A7 7E T2 ZARH 56 56 1Y
M 57 1% /% ( Hoffmann et al. ,1996)

FEZBE 5 T8 R R VD RN AL T Al 3 e R
H, Wolbachia YR85 | 2 M BT A 6 Fl . W e 1< V0 A
¥ Wolbachia REV5 T = 98 BE CT, AL 77 2% I A 119
Wolbachia B iSSP & E 1 Cl, Wolbachia 55
5 CI RE X RS it A AL AR 5 10 3, AT BEAiE 3
HETERE D . CT 5 B2 2 P g Wolbachia 4"
RN FENFZ—, MGG ERHS Clm
45 G REFEAIR Wolbachia 7537 #RE b 4 5 Y i 46 JE&
YuF I GE N Wolbachia H 4 #X ( Dobson et al. ,
2002,2004 ) . Jo i AR AR I 34 2 S R 08 0 B 5K B
W EE K V0 B BE Wolbachia W9 HUE B 2 &L,
B TS am EE CLAh, W 5 K VD R e Wolbachia
XF 2 S HE R IR A — 2B R T Wolbachia
MY B 3 W KU R Wolbachia G R FE
S EFH RGO 18 T T i R SR B
SHBBEEARMA, M, ~ F ARG RLT
T ERAE I S B P Y e 1 AR 3 100 9% Jgk 4 (1)
JE PR AN S B TR G BT S, TR TR F
R, B RALA 46. 67% , 38 ¥ A 35 5 50% (%)
IR R SRR F ARG R 67. 65% 17 1E
WX W F, UG LAY J5 AT g 2 HN
FREIR YL ) Wolbachia 5 T R R B CL, 55 C1 X
Wolbachia A R T % 25 A4 % . 7F F 4k CLM
Ve 55 26 MY G AR AT S IE, XA S A R B b 2y
WA Wolbachia 1 Ye %, Vala % (2004 ) BF 5% K&
LB g v B e TR B e Wolbachia (14 W Ji 35
( Wolbachia RE5| L JfL 5T AN 55 F1) X 7 B o7 8 & —
JE R EEREYE , O H 25 #5003 5 0% A0 AY T 4 2F 47 22
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P, DTG 3 A CT =l B CT % JL AR AE A= 5 - 3K
Fl o TIEL T 24 3 R B 5200 Wolbachia 8% s 5 LY Tl
I g PR ARG IR 2 100% A7 AT fig J& Wolbachia 45 i1 1 &

Yol R AT H6 d Y OE I 48 % EI’\JJEZ?&

il R Y MEE R 22 58 T, A G i R A 12%
(1 E W5 SE T (Xie et al. ,2011) o X AEHEFR AR E |

S IYY Wolbachia [\l Z2 W FhBE B0, 152 T
Wolbachia TEFPREP AP HL .

AR 4 T Wolbachia 38 33 % — 3 i i
AN (7] b PR R AR BE RS A B BN [ S A, R Gk
BN AR B GOIR ST BOE 36 00 H 9 o TLIR IR Fh
#E Wolbachia 3223 33 $2& &5 2F 3 M M HC AN 75 fiw 7
FRE b 8, 37 X4 FDBE Wolbachia 58 i3 75 5
Ak BE CTAERRE th 5, M0 g K v A 3 0oL 15
PSR CT LI KB i A 5 7 B0 ) A R R
B, BB B et . M7E B SR 5 h, Wolbachia EI"J
Poe Z A ES i E R RN RS

FAFHYEZ R, Wolbachia 4 HIUH JEE 40 SR '?%LEFEI’J

PHROEER —& 257, REWI, A8 p 458
A BETE — € T BE b B 1 R I 5 0 5 b ) 47
AR EILE T Wolbachia 23 7F v [ — 35 M- i v 43
A Gz, F RO RAE B AR BT — A E
BIRH . A, AT A T B Y R B S B T %
Iﬁﬁ BRI ) = KA (F H.w) fb, 07 % &

BRI a5 A L, A AR F T
#o AR 5T 45 8 4 5 R FH Wolbachia B9 9™ 8 AL
B A A SO e R v gt 1 R
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