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Wolbachia suppresses Spiroplasma in female Tetranychus truncatus
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(Department of Entomology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract [Objectives] To investigate the competitive relationship between Wblbachia and Spiroplasma in Tetranychus
truncates and the effect of mating preferences on longevity in these mites. [Methods] qPCR was used to measure symbiont
titers in adult mites of different ages and mating preferences and the effects of mate choice on the longevity of female mites
recorded.[Results] Symbiont titers were significantly different in mites with different mating preferences and ages.
Wblbachia titers were significantly different between singly and doubly Wolbachia-infected lines at 4 and 10 days of age. The
Spiroplasma titers of singly Spiroplasma-infected lines were significantly higher than those of doubly-infected lines.
Wblbachia titers were significantly higher than Spiroplasma titers in doubly-infected lines. Doubly-infected female mites that
mated with doubly Spiroplasma-infected, or uninfected, male mites, lived longer than those that mated with singly infected
males. Singly Spiroplasma-infected female mites that mated with singly infected male mites, or uninfected male mites, lived
longer than those that mated with doubly infected male mites. [Conclusion] Mating preference and age affected symbiont
titer and the presence of Wolbachia greatly reduced Spiroplasma titer. Mating preferences affected the longevity of female mites.
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Table 1 Symbiont titer in Tetranychus truncatus
2 (3) Days after adult emergence (days)
Symbiont Mating type 2 4 6 8 10
Wolbachia Iw(x) 0.37240.052 2b  0.260+0.069 7bc 0.148+0.043 4c 1.27240.093 8a  1.316+0.290 5a
Iw(Iw) 0.185+0.045 8¢ 0.484+0.067 6b  0.185+0.038 9c  1.502+0.081 6a  1.349+0.149 8a
Iw(U) 0.243+0.047 1c¢  0.280+0.065 7¢  0.627+0.060 8b 1.148+0.339 Oabc 1.662+0.102 9a
Iw(Iws) 0.245+0.016 Obc 0.185+0.025 6¢  0.347+0.037 7b  1.494+0.176 8a  1.191+0.103 4a
Tw(Is) 0.258+0.062 Oc  0.202+0.038 2¢  0.516+0.041 2b 1.452+0.149 7a  2.323+0.409 la
Tws(x) 0.2424+0.017 4d  0.420+0.041 7c¢  0.160+0.007 8¢ 2.484+0.293 8a  1.002+0.025 7b
Iws(Iws) 0.285+0.004 2¢  0.413+£0.036 6¢  0.131+£0.011 0d 1.435+0.153 3a  0.958+0.071 3b
Iws(U) 0.484+0.155 6bc  0.425+0.010 4b  0.241+0.024 2¢  1.283+0.106 1a  0.930+0.079 3ab
Iws(Iw) 0.301£0.009 8¢  0.421+0.051 7c¢  1.52240.053 4b 1.371+0.164 2a  0.807+0.061 8a
Tws(Is) 0.396+0.036 7¢  0.406+0.041 2¢  0.215+0.031 1d 1.302+0.054 1a  0.892+0.030 2b
Spiroplasma Is(x) 0.205+0.007 9b  0.128+0.014 3¢ 0.256+0.034 2b 0.744+0.055 7a  1.12940.172 5a
Is(Is) 0.186+0.020 1b  0.161£0.005 6b  0.352+0.100 4b 1.800+0.247 la  1.188+0.053 8a
Is(U) 0.181+£0.018 7c  0.468+0.0129b  0.902+0.183 lab 0.621£0.066 6b  1.312+0.094 Oa
Is(Iws) 0.163+£0.001 7c  0.344+0.028 4b  0.245+0.033 2bc 0.789+0.102 7a  1.067+0.082 9a
Is(Iw) 0.146+0.003 6b  0.519+0.024 8a  0.887+0.046 9a  0.537+0.096 7ab 0.944+0.157 2a
Tws(x) 0.081+£0.0131b 0.118+0.0109b  0.103+0.026 0b 0.438+0.011 0a  0.442+0.054 4a
Tws(Iws) 0.099+0.008 6¢  0.179+0.018 Ob  0.070+0.009 2¢ 0.523+£0.014 4a  0.450+0.078 1lab
Iws(U) 0.080+0.011 6¢  0.089+0.011 9¢  0.024+0.003 5d 0.732+0.023 0a  0.367+0.046 9b
Iws(Iw) 0.083+0.005 5b  0.108+0.016 8b  0.306+0.062 2ab 0.359+0.001 6a  0.456+0.046 5a
Iws(Is) 0.083+0.018 5b  0.060+0.001 3b  0.077+0.014 1b 0.568+0.016 6a  0.396+0.070 2a
““( + P<0.05 TIws
Iw Wolbachia Is Spiroplasma U x

Use “2(3)” to represent different mating types between female and male mites. Data are presented as mean = SE, and

followed by different letters indicate significant difference at 0.05 level. Iws: Doubly infected line; Iw: Singly
Wolbachia-infected line; Is: Singly Spiroplasma-infected line; U: Uninfected line; x: Unmated.
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Table 2 Two-way ANOVA of effect of mating types and days after adult emergence on symbiont titer

Iw wsp/RPS18  Tws wsp/RPS18  Is Sits/RPS18  Tws Sits/RPS18
/RPS18 . . ; . ; .
) WSsp copies/RPS18 WSsp copies/RPS18 Spits copies/RPS18 Spits copies/RPS18
Fold change (symbiont copies in Iw copies in Iws copies in Is copies in Iws
copies/RPS18 copies)
df F P df F P df F P df F P
Mating type 4 2972 0.028 4 9.006 <0.001 6.684 <0.001 4 0.930 0.454

~

100.660 <0.001 4 163.892 <0.001 92.432 <0.001 4 204.160 <0.001

Days after adult emergence

X

Mating typexDays after 16 2.822 0.003 16 17.152 <0.001 10.922 <0.001 16 8.338 <0.001
adult emergence
Error 50 50 50
Total 75 75 75
2 4 6 8 10d Iws Iw
Wolbachia Is Spiroplasma

Mating types includes unmated, mate with the male mite of the same symbiont-infected type, mate with unifected male mite;
Days after adult emergence includes 2, 4, 6, 8, 10 days (Iws: Doubly infected line; Iw: Singly Wblbachia-infected line; Is:
Singly Spiroplasma-infected line).

Days after adult emergence

1 B Wolbachia fa 5 Iw FIXUE G & Iws
I % Hh Wolbachia ifi FE b
Fig. 1 Comparisons of Wolbachia titer between
singly Wolbachia-infected female mites and doubly
infected female mites
ns P>0.05*: P<0.05, **: P<0.01, ***: P<0.001.
The same below.
Wolbachia
Iws: Doubly infected line; Iw: Singly Wblbachia-infected line.
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Fig. 2  Comparisons of Spiroplasma titer between
singly Spiroplasma-infected female mites and doubly
infected female mites
Iws Is Spiroplasma
Iws: Doubly infected line;
Is: Singly Spiroplasma-infected line.
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Blue: Unmated; Orange: Mated



- 700 -

Chinese Journal of Applied Entomology 56

with Iw; green: Mated with Is; Purple: Mated with U.
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