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Phylogeography of Spiraea mongolica (Rosaceae) on the
Qinghai-Tibetan Plateau and Adjacent Highlands
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Abstract: In the current study,phylogeographic structure of Spiraeca mongolica (Rosaceae) was investiga-
ted based on ¢cpDNA markers (trnl-trnF and rpsl5-ycf1). Three hundreds and twenty four individuals
distributed in 23 natural populations were used in the study covering the QTP and adjacent highlands. The
result showed that: (1) The closely related haplotypes in this study tending to occur in same population in-
dicated significantly phylogeographic pattern within the entire distribution range. (2) About 71. 4% of the
35 haplotypes detected from all individuals were endemic in certain population;phylogenetic analysis divid-
ed all the haplotypes into three highly supported dades,in which H1 was the more ancient and highly dis-
tributed haploptype. (3) Mismatch distribution analysis indicated the species had experienced demographic

expansion up to some extent since long time, but the expansion was not so rapid. (4) The results of BEAST
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analysis revealed that cladistics differentiation of S. mongolica occurred about 45 Mya. This research sug-

gested that there are no less than three glacial refugia of S. mongolica in the QTP and adjacent highlands.

The distribution of S. mongolica on the QTP and adjacent highlands was due to the combine effects of cli-

matic instability during quaternary glacial-interglacial episodes and the uplifting of QTP.
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Table 1 Populations sampling information of S. mongolica
ETRE R AR M iR Z 9 KA
Code Locality Latitude/N Longitude/E Altitude/m N
P1 15 H Huangzhong, Qinghai 36°23' 101°33' 3 080 17
P2 H R ¥ Weiyuan.Gansu 35°01' 103°59" 2 530 13
P3 U JI| #53% Songpan, Sichuan 32°56' 103°42' 3300 20
P4 Py 1] % E Maoxian, Sichuan 32°05' 103°43' 2 240 15
P5 g )il 4 B Luxian, Sichuan 31°25' 105°08' 1 900 13
P6 PO 11 41 )i Hongyuan, Sichuan 32°46' 102°21" 3 654 35
P7 PO I 21 )5 Hongyuan, Sichuan 31°52' 102°40' 3970 21
P8 Y J1] 7} B Danba, Sichuan 30°32' 101°37' 3410 19
P9 2 H ¥ i) Zhongdian, Yunnan 27°34' 99°51" 3 450 4
P10 Pu il £ 3% Xiangcheng, Sichuan 29°07’ 99°58' 3910 11
P11 PU JI| #E VL Yajiang, Sichuan 30°09' 100°40" 4 290 9
P12 P il 2 Luhuo, Sichuan 31°37' 100°43' 3 460 5
P13 FH 113 Menyuan, Qinghai 37°24' 101°57' 3150 13
P14 ¥ 5 B Huzhu, Qinghai 36°20' 101°54" 2 690 13
P15 Py JI| /K 2% Ruoergai, Sichuan 33°36' 103°13' 2 970 21
P16 Py I B3 Aba, Sichuan 32°48' 102°02' 3 380 15
P17 Py J1| 3% % Rangtang ., Sichuan 32°19/ 100°49' 3 430 7
P18 ¥ V% Ping’ an, Qinghai 36°17' 101°58' 3 160 5
P19 = F £ Yulong, Yunnan 27°02' 100°11" 3 420 6
P20 Z M #4847 Shangrila, Yunnan 27°37' 99°40' 3580 10
P21 2 4K Deqin, Yunnan 28° 23" 98°59' 4210 15
P22 P 1| % 3 Xiangcheng, Sichuan 29°07' 99°37' 3 740 23
P23 P11 ¥b 57 Shagong, Sichuan 29°08’ 100°02' 4 610 14
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Ra DNA Fragment Purification Kit Ver. 2. 0 i& 5
& (TaKaRa, K i) a4k, 76 v E B2 B e I A ) i
5 AL 5230 % 5 ABT 3730 x1 780 358 BRI A C Ap-
plied Biosystems, I & X) 1E 2 Il .
1.3 BURESDH

i2 Fl CLUSTAL X U /7 81 i 47 % 7 HE 51
FEMMUAT- TR, A MEGA 6. 0. 4 5817

B (B3 4 BT AT DnaSP #4811 cpDNA Bk
BT F) B AR St AT I 0 A A Y, B T Arles
quin ver 3.5 TR AR ZFEM: (He) R R 24
P Go P i R EG ) Tajima’s D5 5 5 43 4 4
Frfe A rlequin H58 i .

FIA Arlequin K462 H 18 43 F 742 5 43 A 07 i
CAMOVA ) A6 I Ji& 6 P9 1 3 8] 119 352 4% 722 5K SF L OF:
Xof B TR J3 A 1) Fsr 3847 PEA (1 000 WK H &2 B 0k
MO, 32 A PERMUT B335 Ja i N 128t % %
FEVE Chs) (st AE ZRETE Che) i T8 1) 38t 15 231k 2R 80
(Gsp) BN, ot Gor AN 2% 18 B4 Y B0 356, 1
Np U 25 56 1 SRR A 05 % Je Hosgt AL 22 5. (] U-%¢
T X Ger T Nor 047 HE 388 (1 000 IR 2 8 46 6
T LG 0] B A 0 A S5 %) A A B . AR RS
fix i3 cpDNA 72 5 4b T A8 -1 % F #f (drift-migra-
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Table 2 Haplotypes composition, gene diversity ( He) and nucleotide diversity () of S. mongolica in the 23 populations

%5 LXRTTICNUS Vo) LR IP A i o IR % B
Code Haplotypes(Number of individuals) Gene diversity( He) Nucleotide diversity (73;100X)
P1 H1(17) 0.000 0 0.000 0
P2 H1(4);H2(1); H3(2); H4(4) ; H5(2) 0.820 5 0.202 9
P3 H2(3); H5(7); H6(3) ; H7(1) ; H8(1) ; H9(1) ; H10(4) 0.826 3 0.212°5
P4 H1(12);H11(3) 0.342 9 0.183 0
P5 H1(3);H11(10) 0.384 6 0.205 3
P6 H2(33);H5(1) ; H11(1) 0.112 6 0.049 6
pP7 H1(16);H12(1);H13(2);H14(1);H15(1) 0.423 8 0.037 7
P8 H1(12);H12(1);H14(4);H16(1) ; H17(1) 0.578 9 0.051 8
P9 H17(4) 0.000 0 0. 000 0
P10 H1(1);H12(9); H18(1) 0.345 5 0.068 3
P11 H1(6);H19(3) 0.500 0 0.0335
P12 H20(2); H21(1); H22(2) 0. 800 0 0.201 2
P13 H1(6);H4(3);H23(4) 0.692 3 0.056 8
P14 H1(7);H4(5); H24(1) 0.602 6 0.055 0
P15 H1(5);H2(10); H4(4) ; H25(1) ; H28(1) 0.709 5 0.183 6
P16 H1(7);H2(7);H26(1) 0. 600 0 0.169 1
P17 H1(2);H4(1); H27(4) 0.666 7 0.057 5
P18 H1(D ; H4(D 0.400 0 0.026 8
P19 H29(3);H30(2);H31(1) 0.733 3 0.134 1
P20 H1(1);H30(9) 0.200 0 0.013 4
P21 H12(13);H30(2) 0.247 6 0.049 8
P22 H1(3);H12(5);H30(3);H32(1);H33(1) 0.719 4 0.104 4
P23 H1(2);H12(9);H34(2); H35(1) 0.582 4 0.095 1
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