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Genetic Diversity and Genetic Structure Analysis on Natural Populations of
Endangered Rhododendron molle G. Don
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CHENG Yangiu, XIE Jiankun
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Abstract:In the present study,12 pairs of simple sequence repeat (SSR) primers were used to evaluate ge-
netic diversity and genetic structure of Rhododendron molle G. Don in eight populations from six prov-
inces. The results showed that: (1) A total of 260 alleles with an average 21. 667 alleles per locus were am-
plified from 193 individuals. Average values of number of effective alleles (N,) and polymorphism informa-
tion content (PIC) were 5. 425 and 0. 900, respectively. This species has higher genetic diversity and gene
flow among different populations. For R. molle,the Shannon’s information index (I) and Nei’s gene diver-
sity (H) were 1. 768 and 0. 777, respectively. (2) Comprehensive analysis suggested that Jinxi (Jiangxi
Province) population exhibits great level of variability, whereas the population of Zhenghe (Fujian Prov-
ince) exhibits the lowest level of variability. (3) The genetic differentiation coefficient (F,) based on infi-
nite allele model (IAM) was 0. 142 and the gene flow (N,,) was 1. 522, respectively. Analysis of molecular
variance (AMOVA) revealed that the genetic variation mainly occurred within populations (accounted for
87. 71%) smore than inter-populations (accounted for 12. 29%). (4) The results of neighbor joining (N]) a-
nalysis based on genetic distance and structure analysis showed that eight populations were clustered into
three groups. The mantel test showed there was no significant correlation between genetic distance and ge-
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ographical distance in R. molle. Our results indicated the priority should be given to in situ conservation,

natural populations in Jinxi,Zhenghe,and Jingshan (Hubei Province) deserve prior conservation. The possi-

ble formation of the high level genetic diversity and the moderate differentiation of R. molle were also discussed.

Key words: Rhododendron molle G. Don;SSR;genetic diversity;conservation of endangered plant
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Table 1 Detailed sample information of R. molle populations

& B oA AL EZ¥a 105y 4K

Populations location Sample size Longitude and latitude Altitude/m
Z 4 FE Jinzhai, Anhui(JZ) 21 115°47'E,31°11'N 506~706
Wil %4 Pan’an, Zhejiang(PA) 24 120°27'E,28°52'N 514~906
VLVG & Yongxiu,Jiangxi(YX) 21 115°43'E,29°08'N 16~39
WAt 51l Jingshan, Hubei(JS) 22 112°50'E.30°59'N 80~164
VG4 Jinxi, Jiangxi(JX) 30 116°45'E,27°50'N 84~100
M AR 4 Shaodong, Hu’ nan(SD) 33 111°50'E.27°04'N 209~321
JLVPEHFH Poyang, Jiangxi(PY) 24 116°57'E.29°16'N 67~104
W HE B Zhenghe, Fujian(ZH) 18 119°05'E,27°16'N 993~1176
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Table 2 Genetic diversity of 12 SSR loci in R. molle

Fig. 1

it (b &% ; SEEE
N RN S I fiedy fl A ER FALT R
SSR {7 44, . . - Coefficient of gene Polymorphism
Number of alleles Gene diversity . . Gene flow . .
SSR locus (N index (EHD) differentiation (N information
B index m
¢ (Fy) content (PIC)
HD25 21 0.924 0.067 3.479 0.922
HD26 17 0. 883 0.223 0.873 0. 877
HD34 26 0.935 0.112 1.975 0.939
HD35 24 0.929 0.095 2.379 0.925
HD37 15 0. 812 0.162 1. 295 0. 790
HD39 26 0.942 0. 146 1. 450 0.941
HD43 25 0.926 0.172 1.201 0.925
HD55 23 0.919 0.163 1. 287 0.917
HD64 26 0.932 0.076 3.040 0.932
HDS80 21 0. 889 0.251 0. 745 0. 881
HDS83 14 0. 864 0. 150 1.420 0.853
HD88 22 0. 906 0.090 2.537 0.901
- 12 ean . 0. 90 0.14 . 0. 900
S M 21.667 5 142 1.522
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Table 3 Genetic diversity of natural populations of R. molle

R G40 PR ﬁiﬂl%&ﬁ;lﬁliﬂ( Shannon #§ & B %#ﬁ?‘éfﬂ( ﬁﬂi?‘éiﬂl
Population Number of Effective number .Shannon G.cnc diversity 'leatlor‘l
alleles (N,) of alleles (Ne) index (I) index (H) index (F)
JZ 7.58 5.061 1.724 0.783 0.415
PA 9.00 6.010 1. 893 0. 805 0.420
YX 8.83 5. 581 1. 791 0.770 0.402
JS 7.25 4.720 1. 634 0. 754 0. 330
IX 10. 58 6.905 2.009 0. 820 0. 367
SD 9.25 6.029 1.871 0. 806 0.551
PY 7.83 5. 004 1.728 0.771 0. 449
ZH 6.48 4. 087 1.493 0. 706 0.188
F-) Mean 8. 35 5.425 1. 768 0.777 0. 390
E RS REE 1L TE.
Note: Population codes are same as table 1; The same as below.
x4 FERBBRESUKEHNFTESHAMOVA)
Table 4 AMOVA of the genetic differentiation level in R. molle
SRR . T TH % A B AR |
Sou%‘ce of df Sum of Mean of Variance Perclen'tage of P
variance ’ squares squares component variation/ %
J& B[] Among populations 7 278. 334 39.762 0.683 12.29 <20.001
JE#E N Within populations 185 1 823.511 9.738 4. 869 87.71 <20.001
Bt Total 192 2 101. 845 5.552 100. 00
#H ] Among groups 2 175.104 87.552 1.153 6. 86 <0. 001
24 )y Within groups 190 2 973.585 15. 650 15. 650 93. 14 <20.001
it Total 192 3 148. 689 16. 803 100. 00

e P AR RS LI 872 55 O A ABE 3 L S B 0 e P R AR 220 1 000 YR BEHLHE S B2 3+ 3 A5 B Y

Note: * P values are the probabilities of having a more extreme variance component than the observed values alone. Probabilities were cal-

culated by 1 000 random permutations of individuals across populations.
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Table 5 Nei’s genetic distance (below diagonal) and genetic identity (above diagonal)
EE* 1Z PA YX JS JX SD PY ZH
Population
17 - 0.884 7 0.834 1 0.857 2 0.904 1 0. 888 6 0.870 3 0.867 1
PA 0.1225 - 0.860 8 0.871 3 0.896 9 0.905 4 0.868 5 0.852 1
YX 0.181 4 0.149 9 - 0.844 2 0.874 7 0.855 9 0. 860 6 0. 805 5
IS 0.154 1 0.137 8 0.169 4 - 0.870 0 0.871 8 0.859 3 0.817 3
JX 0.100 8 0.108 8 0.133 9 0.139 3 — 0.893 7 0.852 9 0.852 9
SD 0.118 1 0.099 4 0.155 6 0.137 2 0.112 4 - 0.883 8 0.864 7
PY 0.138 9 0.141 0 0.150 1 0.151 6 0.121 0 0.123 5 - 0.885 8
ZH 0.142 6 0.160 0 0.216 3 0.201 8 0.159 1 0.145 4 0.121 3 —
YX } I 70
JS 60
~ 1z 50
Il w 40
ZH 4
S b 20
PA 10
e o 0.1 0 ) : M T S S
T A% R S 10 11 12

Genetic distance

B2 S BEEREAR A NT SR Hr

Fig. 2 NJ analysis on 8 populations of R. molle by PowerMarker
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Fig. 4 Estimated genetic structure for K=3 obtained with the STRUCTURE program for 8 populations of R. molle
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