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Relationships between infection with facultative symbionts and sex
ratio of Bemisia tabaci on different host plants
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Abstract [Objectives] Infection of the whitefly, Bemisia tabaci (Gennadius) by facultative symbionts varies with host
plant and some facultative symbionts can cause feminization of the host. Studies of the relationship between facultative
symbiont infection and sex ratio in field populations of B. tabaci will be helpful to understand the breakout mechanism of this
insect pest. [Methods] B. tabaci adults were collected from field populations from four species of host plants in Nanjing,
China, and their sex ratios and frequency of symbiont infection determined. [Results] Hamiltonella defensa and Rickettsia
infection in B. tabaci varied with host plant, including cotton, tomato, cucumber and sweet potato. Hamiltonella was the most
common symbiont on all host plants, and frequency of infection of this symbiont was highest on cotton, followed, in
descending order, by cucumber, tomato, and sweet potato. The frequency of Wolbachia and Cardinium infection was not
affected by host plant. Females comprised > 60% of all four B. tabaci populations and there was no significant difference in

the proportion of females among different host plants. Regression analysis indicates that both Hamiltonella and Rickettsia
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infection are related to a female biased sex ratio, and quadratic polynomial regression models established an association
between infection frequency and female ratio. When the infection rates of Hamiltonella and Rickettsia were lower than 69%
and 5%, respectively, the proportion of females increased with infection rate. However, when symbiont infection rates were
higher than those above, female ratios decreased with infection rates. [Conclusion]  B. tabaci populations on cotton, tomato,
cucumber and sweet potato are all female-biased, and sex ratios are not significantly different among different host plants. The
infection frequencies of facultative symbionts is related to the population sex ratio.
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DNA 50 mmol/L Tris-HC1  pH 8.0 5 min 39 94°C
20 mmol/L NaCl 1 mmol/L EDTA 1% SDS 1.5min 40C 1.5min 72°C 3 min
1 uL 72°C 10 min
K 20 mg/mL 30s 60°C lh mtDNA-CO I
1 pL K 30s 2h C1-J-2195 5'-TTGATTTTTTGGT
178 uL 100°C 5 min CATCCAGAAGT-3' L2-N-3014
K 100 pL 2 5'-TCCAATGCACTAATCTGCCATATTA-3’
4°C PCR 25 uL 2 mmol/L Mg**
2 13 000 200 mmol/L dNTP 1x PCR 0.5 U DNA
r/min 4°C 10 min 20 Taq 0.4 pmol/L PCR
uL DNA -20C 95°C 5 min 94°C I min 50C
RAPD B B 1.5min 72 °C I min 35
300 600 bp 72 C 5 min
3 B
B B 15~20
mtDNA-CO |
RAPD 16H 1
5'-TCTCAGCTGG-3' PCR
PCR 25 ul 2 mmol/L Mg**
200 mmol/L dNTP 1x PCR 0.5 U DNA 120~150
Tagq 0.4 umol/L PCR 94°C DNA
F1 WMREHEEASY
Table 1 Nucleotide sequence of primers for detecting facultative symbionts
Symbiont  Target gene Primer name Primer sequence (5'-3") Slgzd(l];;t) References
92F  TGAGTAAAGTCTGGGAATCTGG Zchori-Fein
Hamiltonella 16STDNA 13,30 CCCGGGAACGTATTCACCGTAG 1250 and;ég;wn’
o Voo
wots eswn [T SCTOAGMAcOMCOTATC
Ars23-1  CGTTTGATGAATTCATAGTCAAA Thao and
Arsenophonus 23STDNA 4130 GGTCCTCCAGTTAGTGTTACCCAAC 600 Ba;g};““’
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Fig. 1 Infection frequency of facultative symbionts in Bemisia tabaci on different host plants
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Histograms with different lowercase letters indicate significantly different at 5% level.
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