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Phylogeography of Saxifraga tangutica Engl. (Saxifragaceae)
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Abstract: Two chloroplast DNA intergenic spacers, trnl-trnF and rpll6, were employed to study phylo-
geography of Saxifraga tangutica, which aimed to explore genetic structure and phylogeographical histo-
ry of this species. The result showed that: (1) based on range-wide sampling (18 populations and 209 indi-
viduals) s, we detected 74 haplotypes. Only one haplotype (H5) was widespread, while 71. 62% were pri-
vate haplotypes, i. e. , observed in single populations. (2) Analysis of molecular variance showed that
within-population variation was described as 91. 85% of the total variation, while among-population varia-
tion was not distinct (Fgy = 0. 081). An estimation of non-significantly larger Ngr (0. 109) than Gg
(0.097, P > 0.05) value across all populations suggested an absence of phylogeographical structure across
the whole distribution range. (3) Neutrality tests of Tajima’s D (—2.045 07, P << 0.05) and Fu & Li’

D* (—3.629 27, P < 0. 05) showed significantly negative values, in combination with unimodal of mis-
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match distribution analysis, suggested a recent demographic expansion of S. tangutica. Based on results

given above, we speculated that there might be multi microrefugia for S. tangutica on the Qinghai-Tibetan

Plateau platform during Quaternary glaciations. Climatic oscillations during Quaternary glaciations frag-

mented the distribution range of S. tangutica into isolated populations, subsequent allopatric divergence

resulted in the formation of numerous private haplotypes across its distribution range. Populations of S.

tangutica possibly experienced in situ altitudinal migrations to respond glacial and interglacial intervals,

instead of extensively horizontal migration.

Key words: Saxifraga tangutica ; phylogeography; chloroplast DNA; genetic diversity; the Qinghai-Ti-

betan Plateau
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Table 1  Sampling information of 18 populations of S. tangutica
Code Voucher specimen Locality Latitude (N)/° Longitude (E)/°  Altitude/m Number
P1 Chen2014074 Aba, Sichuan 33.195 3 101. 47 3 680 14
P2 Chen2007020 Chengduo, Qinghai 34.020 8 97.515 4 600 11
P3 Chen2014466 Cuona, Xizang 28.426 6 91. 880 3 5 280 22
P4 Chen2007064 Dingqing, Xizang 31.691 1 94.923 1 4 880 10
P5 Chen2007077 Dingri, Xizang 28.932 8 87. 44 5160 6
P6 Chen2008010 Gande. Qinghai 34.016 9 99.999 7 4 230 20
p7 Chen2014210 Ganzi, Sichuan 31.829 1 100. 276 4 4 550 6
P8 Gao2015002 Guide. Qinghai 36.359 8 101.447 7 3795 6
P9 Chen2014382 Longzi, Xizang 28.632 9 92.219 2 5120 13
P10 Chen2014482 Luozha, Xizang 28.4 109 90.5 754 5110 3
P11 Chensl1096 Magqin, Qinghai 34.5 603 99.493 1 4520 10
P12 Chen2014056 Maqu, Gansu 33.744 8 101.875 2 3790 10
P13 Chen2014361 Naidong, Xizang 28.829 4 92. 055 5 004 2
P14 Chen2014687 Qumalai, Qinghai 33.967 5 96. 577 4 4 570 8
P15 Chen2014162 Seda, Sichuan 32.509 7 100. 389 4 4 360 15
P16 Chen2014243 Shiqu. Sichuan 33.081 97.962 2 4170 11
P17 Chen2007013 Xinghai, Qinghai 35.514 4 99.511 1 4430 24
P18 Chen2014002 Xunhua, Qinghai 35.563 9 102.713 2 1870 18
HAS N £ Haplotypes
| -
[ -—
= B, oyt | @
- ’ P"‘ H58
BEE 1z
‘ Pl H49
/ W46
35° N P s
J L
Pl4 P2 P iz H42
30.%¢ ¢ |
P16 s ‘b -HZ()
| [ioy
~ %, Y W20
) ‘9 .
g .| e
i -HIU
30°N s -::
» g | Ly
r o ‘ -H5
® s
£ . =H2
H1
0 70 140 280 420 560 -Private haplotype
90’ E 100° E
1 18

Pie charts show the proportions of haplotypes within each population

Fig. 1

Map of the 18 sampled populations of S. tangutica and the distribution of cpDNA haplotypes in the species
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2 74 trnl-trnF  rpll6

Table 2 Parsimony informative sites of 74 haplotypes of S. tangutica based on trnl~trnF and rpl16 {fragments

Parsimony informative site

trnl~trnF rpll6
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Table 3 Haplotype composition, gene diversity ( He) and nucleotide diversity () of the 18 populations of S. tangutica

. ¢ o Gene Nucleotide

Code Haplotype composition (No. of individuals) diversity (He) diversity ()

P1 H1(2); H2(1); H3(5); H4(2); H5(2); H6(2) 0.846 2 0.040 571

P2 H5 (5);H7 (1);H8 (1);H9 (4) 0.709 1 0.007 506

P3 H2(4); H5(3); H7(3); H9(1); H10(4); H11(3); H12(1); H13(1); H14(2) 0.904 8 0.017 659

P4 H5(4); H10(3); H15(1); H16(2) 0.777 8 0.012 825

P5 H5(1); H17(2); H18(2); H19(1) 0. 866 7 0.012 071

O DI, KT, HRD, SR IO SO D i o

P7 H5(3); H29(1); H30(1); H31(1) 0.800 0 0.046 481

P8 H18(1); H32(1); H33(2); H34(1); H35(1) 0.933 3 0.016 031

P9 H2(1); H5(5); H8(1); H36(1); H37(3); H38(1); H39(1) 0.833 3 0.019 645

P10 H5(2); H40(1) 0.666 7 0.007 832

P11 H1(2); H9(1); H41(3); H42(3); H43(1) 0.844 4 0.015 071

P12 H5(1); H44(1); H45(2); H46(2); H47(1); H48(1); H49(1); H50(1) 0.955 6 0.043 026

P13 H5(1); H17(1) 1. 000 0 0.009 729

P14 H5(1); H16(2); H20(1); H27(1); H30(2); H51(D) 0.928 6 0.019 644

P16 H5(8); H16(1); H29(1); H62(1) 0.490 9 0.016 436

P17 Sgi?i;!Hﬁéslzé)ljllkiéézi)ljl\ﬂlgé;zbl—MZ(Z), H46(1); H49(1); H58(2); H63(1); 0.913 0 0.023 734

P18 2—121)(;31)_1;7?3%()1;)1;—[%5((14)); H43(1); H58(1); H68(1); H69(1); H70(1); 71(1); H72 0.934 6 0.023 409

Mean 0.853 6 0.022 145
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Table 4 Analysis of molecular variance (AMOVA) for the 18 populations of S. tangutica
Source of variation Degrees of freedom Sum of squares Variation component Percentage of variation /%
Among populations 17 73. 560 0.190 65Va 8. 15
Within population 191 410. 651 2.150 00Vb 91.85
Total 208 484.211 2. 340 65
Fixation index (Fsr) Fsr= 0.081 45 (P < 0.01)
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