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Population genetic structure of Oidium heveae from
rubber tree in Hainan Province
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Abstract Powdery mildew, caused by Oidium heveae ., is the most serious leaf disease of rubber tree in Hainan.
To clarify the population genetic structure of O. heveae from rubber tree in Hainan Province, I'TS sequences of 95
O. heveae strains from rubber tree in seven counties were analyzed in this study. The results showed that 5 haplo-
types were identified. Eighty-eight strains were considered to be Haplotype 1 which was distributed in all sampled
counties. Strains sampled from Sanya had the highest haplotype diversity ( Hd) and nucleotide diversity (Pi).
Neutrality test on all samples for each population showed that population expansion followed the neutral theory of
molecular evolution and the population size remained relatively stable. The genetic differentiation index, Fst, re-
vealed significant genetic differentiation between Sanya and Baisha, Danzhou, Haikou, and Qiongzhong popula-
tions. AMOVA test showed that the genetic differentiation mainly occurred within populations, which accounted
for 89.66% of the genetic differentiation. Therefore, genetic differentiation has taken place to some extent in O.
heveae from Hainan, but the genetic diversity of O. heveae from Hainan was still not high.
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Table 1 Genetic diversity indexes of different geographical populations of Oidium heveae from rubber tree in Hainan
£/ A AL fERitky " \ A . HERT-122 R A (&
iﬂ:jf[z %s;r%ﬂ/el Pfy;qj)iphic %zﬁi’? ﬁi{ﬁﬂg#‘.ﬁ(ad) 1:2%[‘%%)}?@(1)1 ) &Aﬁfilqg:::u%m%ff (()f :
Site . Haplotype diversity ~ Nucleotide diversity . .
number sites haplotypes nucleotide difference
% Ledong 15 2 3 0. 257 0. 000 58 0. 381
3 Qionghai 8 1 2 0. 250 0. 000 38 0. 250
=V Sanya 11 3 4 0. 600 0. 001 44 0. 945
7 Baisha 14 0 0 0 0 0
&M Danzhou 16 0 0 0 0 0
¥ Haikou 16 0 0 0 0 0
i Qiongzhong 15 0 0 0 0 0
JBE Total 95 4 5 0. 142 0. 000 31 0. 205
*2 BERRMEMEARMEN TR
Table 2 Neutrality test of different geographical populations of Oidium heveae from rubber tree in Hainan
X Tajima’s D | RS Fus & Li'sD .,  BREE Fu's & LirsF AT
Site Statistical significance Statistical significance Statistical significance
'RZR Ledong —1.001 61 P > 0.10 —0.476 19 P > 0.10 —0.697 21 P > 0.10
U Qionghai —1.054 82 P > 0.10 —1.126 39 P > 0.10 —1.203 53 P > 0.10
=V Sanya —0. 263 31 P > 0.10 0.126 72 P > 0.10 0. 033 85 P >0.10
JEA Total —1.475 93 P > 0.10 —1.451 68 P =>0.10 —1.715 46 P > 0.10
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Table 3 AMOVA analysis of genetic variation within and among populations of Oidium heveae from rubber tree in Hainan
A2 5 R 5 e il A5 S I3 BAESE T/ % Giit B1E HESR
Source df Sum of squares Variance components  Percentage of variation Stat Value Probability
/A H) Among populations 6 0. 988 0. 007 44 Va 10. 34
#EA N Within populations 88 5. 675 0. 064 49 Vb 89. 66 Fst 0. 10 0. 004
41t Total 94 6. 663 0.071 92
x4 BEBRRMAMEAEMEMEERESNEIAETH)MBEES(HRLLR)"
Table 4 Pairwise Fst values (below diagonal) and genetic distances (upper diagonal) between
geographical populations of Oidium heveae from rubber tree in Hainan
A Population 7> Baisha &M Danzhou ¥ 0 Haikou  4kZR Ledong  ¥i#F Qionghai B Qiongzhong =3V Sanya
E 7 Baisha — 0 0 0. 000 3 0. 000 2 0 0. 00 08
{4 Danzhou 0 - 0 0. 000 3 0. 000 2 0 0. 000 8
¥ 1 Haikou 0 0 — 0. 000 3 0. 000 2 0 0. 000 8
RZR Ledong 0. 030 02 0. 041 07 0.041 07 — 0. 000 5 0. 000 3 0.001 0
iV Qionghai 0.074 38 0.093 12 0.093 12 —0.049 96 — 0. 000 2 0.001 0
¥ Qiongzhong 0 0 0 0.035 71 0. 083 97 — 0. 000 8
=V Sanya 0.210 93 % 0.232 % 0.232 % 0.014 93 0.025 37 0.2217* -

1) % FRfE P<0.05 K PEREE,

* indicates significant difference at P<Z0. 05 level (AMOVA test).
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Fig. 1 UPGMA tree of different geographical populations of

Oidium heveae from rubber tree in Hainan
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