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The phylogeny of south China populations of Bemisia tabaci and
Encarsia parasitoid wasps in relation to infection
with the Cardinium endosymbiont
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Abstract [Objectives] To investigate the relationship between the phylogeny of four Bemisia tabaci cryptic species
(six populations), two species of Encarsia parasitoid (two populations), and infection with the Cardinium endosymbiont.
[Methods] Whitefly and parasitoid samples were collected from Guangzhou, Zhaoqing, Nanning, Kunming and Xiamen,
respectively. The Cardinium endosymbiont was first detected by PCR with special primers. Its cophylogeny with whitefly and
parasitoid hosts was analyzed based on its 16S rRNA sequences and hosts’ mt CO  sequences. [Results] Whitefly B.
tabaci Asialll and Asiall7 from Guangzhou, MEAMI1 from Nanning and Zhaoqing, Mediterranean from Xiamen and
Kunming, as well as Encarsia formosa and E. bimaculata, were all infected with Cardinium. Infection rates of the B. tabaci
Mediterranean, Asialll and Asiall7 strains were much higher (65.2%-92.5%) than in the B. tabaci MEAMI1 and two Encarsia
parasitoids (16.7%-18.6%). No copholygenetic relationships were found between Cardinium and the different whitefly and
parasitoid hosts. However, the sequence homology of Cardinium from B. tabaci populations from China and seven other

countries and the two Encarsia parasitoids was > 98.0%. [Conclusion] There is a high probability for Cardinium to be
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horizontally transmitted between different whitefly populations and parasitoids may be an intermediate host for the horizontal

transmission of Cardinium.
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Table 1 16S rRNA reference sequence of Cardinium symbiont used for phylogenetic relationship analysis
GenBank
Code Host species Geographical locations GenBank accession no.
1 B. tabaci Asiall3 Hangzhou JF795497
2 B. tabaci MEAM1 Xuzhou JQ994285
3 B. tabaci Ma5 Cameroon FJ766340
4 B. tabaci NP1 France FJ766338
5 B. tabaci Sirsa India IN204482
6 B. tabaci Re2 Reunion F1766342
7 B. tabaci MED Spain HG421080
8 B. tabaci SS Africa Spain HG421084
9 B. tabaci Sul Sudan FJ766337
10 B. tabaci Url Uruguay FI766341
F2 BEMERFEEOMEESR Cardinium BREE
Table 2 The infection rates of Cardinium in Bemisia tabaci and parasitoid
/ Cardinium (%)
Code Insect species Locations Detected samples Infection rate (%)
1 B. tabaci Asialll Guangzhou 21 71.4£3.6
2 B. tabaci Asiall7 Guangzhou 40 82.545.3
3 B. tabaci MEAM1 Nanning 20 20.0+2.7
4 B. tabaci MEAM1 Zhaoqing 40 27.5+£2.0
5 B. tabaci MED Kunming 23 65.2+4.6
6 B. tabaci MED Xiamen 40 92.5+6.4
7 E. bimaculata Guangzhou 16 18.6+2.5
8 E. formosa Guangzhou 30 16.7+£3.2
MED Q 16S rRNA Cardinium
Asiall7 1
4 6
MEAMI B Cardinium 3  MEAMI
20%~27.5% MED
E. formosa E. 3
bimaculata Cardinium Asialll  Asiall7
Cardinium Asiall3 g
16.7%~18.6%
22 MEMBASH Cardinium HEBERHEZL
XA Cardinium
mt CO DNA Asiall3 MEAMI1
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Fig. 1 Phylogeny comparison of different Bemisia tabaci populations (left) and their Cardinium (right)
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The reference sequences of B. tabaci Hangzhou Asiall3 (AJ867556) and Xuzhou MEAMI1 (AY686087) are cited from
GenBank. Card. is the abbreviation of Cardinium.
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Fig. 2 Phylogeny analysis of Cardinium symbiont in different Bemisia tabaci and their Encarsia parasitoid
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