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Genetic Diversity and Differentiation in Primula sikkimensis
(Primulaceae) in Himalayan-Hengduan Mountains

WANG Feng-ying, GE Xue-jun, HAO Gang®, HU Qi-ming
(South China Botanical Garden, the Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Population genetic structure of Primula sikkimensis distributed in Himalayan-Hengduan Mountains was
studied using Inter-simple sequence repeat (ISSR) markers. Ten ISSR primers were used to amplify 254 individuals
of 13 populations, which successfully detected 91 loci, all of which being polymorphic. The Shannon diversity
index (Ho) ranged from 0.2293 to 0.4016, with an average of 0.3211 at the population level (Hy) and 0.5576 at
the species level (Hg) . Moreover, the AMOVA analysis showed that 50.28% of the total genetic diversity was
among populations; the index (Ggr ='0.4127) based on POPGENE indicated that 41.27% of molecular variation
was among populations, which was lower than that in the result of AMOVA. The variation of genetic distance
ranged from 0.0780 to 0.4748, genetic identity from 0.6220 to 0.9250. In addition, the gene flow among population
was low (Nm = 0.7114); relatively lower gene flow might be one of important factors influencing the genetic struc-
ture of the species. The present analysis reveals that 13 populations of P. sikkimensis in Himalayan-Hengduan
Mountains have high genetic diversity and high genetic differentiation.
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Table 1 Sample location of Primula sikkimensis and genetic variation within populations

=} 0 =N A
ﬁfﬁi Rt SEULhrA %gifnﬁ?ﬁ Loiéfude Lifde Ho  P%)
No. Location Voucher pumber B) (N)
1 P99 % Luding, Sichuan Hao 456 16 102°17' 29°51" 02700  46.15
2 PY)1| % Kangding, Sichuan Hao 462 19 101°58' 30°02' 03564  58.24
3 VO I FEIT Yajiang, Sichuan Hao 464 19 101°02' 30°02' 0.3507 60.44
4 P4 )1IEMzWolong, Sichuan Hao 481 20 103°09' 31°03" 03317  56.04
5 Z B Zhongdian, Yunnan Hao 497 20 100°03' 27°54 03635  64.84
6 Z P ' HZhongdian, Yunnan Hao 499 20 99°47' 28°30' 02898 4725
7 PUN| %3 Xiangcheng, Sichuan Hao 504 20 99°50° 28°57 0.3281 53.85
8 P41 %83 Daocheng, Sichuan Hao 508 20 100°22' 28°35' 03043 5385
9 Z W18 Degin, Yunnan Hao 509 20 98°57' 28°26' 03474 5824
10 Fisehh 2 Linzhi, Tibet Ge & Yuan 2003T-6 20 94°43' 29°55’ 03399  56.04
11 FHi% A 7TZuogong, Tibet Ge & Yuan 2003T-7 20 97°53" 29°41 04016  67.03
12 P T BEMangkang, Tibet Ge & Yuan 2003T-5 20 98°38' 29°41" 02615  46.15
13 PE T #EMangkang, Tibet Ge & Yuan 2003T-5a 20 98°32' 29°28' 02293  39.56

Ho: Shannon % #¥£ #5 % Shannon’s information index;
P: £ &4 51 & 47 % Percentage of polymorphic loci


http://www.cqvip.com

B2

TR F P - BT X pP I B R BB 1% S AR Aag e ik 151

FIAMOVA 15580093 §7 18 A5 25 S 76 FE B (8] 04 0 A
1&7.. F Mantel test! 24l FE BE 2 (8] (6 RE B S
HhIEPE B (AR AR

F2 ShEWEMISSRIBFEN
Table 2 Primes used in ISSR for Primula sikkimensis

Gik B4 FF3
Prime name Sequence 5°-3’
808 (AG)sC
811 (GA)sC
814 (CT)sA
827 (AC)G
834 (AGRYT
835 (AG)YC
840 (GARYT
857 (AC)Y G
888 BDB(CA),
889 DBD(AC),

Q4R

10 D 5IHTE 254 M AMEF LT 91 &7,
FHIFAGI YT EH 9.1 &7, VHABRKEN
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Table 3 Analysis of molecular variance

KA B A TR NG UL ERAG BESESE

Source of variation d.f. Sum of squares  Mean squares  Variance component % total variance
J&8%18) Among populations 12 2127.94 177.33 8.64 50.28 <0.001
JE &N Within populations 241 4187.07 8.54 8.54 49.72 <0.001

T4 DEREEFEANBEERAGEEE R CHAL L VEES, T YSREES)
Table 4 Pairwise Phist distance estimates and geographical distances between Primula sikkimensis populations based on ISSR fingerprinting

(Geographical distance in kilometers above diagonal and genetic distance below diagonal )

Poi?f;on 2 3 4 5 6 7 8 9 10 1 2 13
1 sk 37 122 157 307 285 257 233 360 729 425 353 365
2 03270 90 160 302 272 239 224 42 698 395 324 33
3 03010 02334 == 233 256 209 167 174 269 608 306 235 249
4 0.4594 03637 02874 *x 461 431 395 384 499 817 527 459 477
5 04924 03856 03461 03381 = 72 119 82 123 565 289 241 228
6 06019 04711 04977 05264 05372 *** 50 58 82 516 227 173 162
7 0.5478 04548 03993 04644 04655 03537 #* 66 103 507 206 142 139
8 05423 03997 04181 04239 04706 04183 02871 *** 139 567 270 208 203
9 04817 04237 03667 04299 04415 03559 03661 03956 *+ 443 173 142 122
10 05982 05648 05359 0.5495 05458 0.5906 0.5414 05454 05458 *** 306 379 372
11 06022 05304 05380 0.5502 0.5486 0.5585 05430 0.5599 05423 05077 *** 72 &
12 06080 05211 05486 05776 05450 0.5693 05718 05545 05029 05964 04991 *ox 26

13 0.6150 0.5358 0.5022 0.5995 0.5815 0.5990 0.5376 0.5502 0.5067 0.6098 0.5514 (.4908 ***x

*Z 84S W% 1 For population numbers see Table 1.
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Fig .1 Neighbor-joining tree of 13 populations of
Primula sikkimensis Hook.
JEB¥4% S 1.3 1 For population numbers see Table 1.
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