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Abstract The genetic diversity of 279 indivdiuals from 10 populations in Shandong Province was investigated using inter-simple
sequence repeat ISSR  markers. As a result 116 bands were amplified by 10 informative and reliable primers of which 101
were polymorphic loci. A relatively high level of genetic diversity was revealed PPL =87.07 H,=0.2697 H, =0.3999 at
the species level ~PPL=64.58 H.=0.2004 H, =0.3010 at the population level . A higher level of genetic differentiation
was detected among populations with Nei' s Gg; analysis and the analysis of molecular variance AMOVA  Ggr =0.2414 Fgp =
0.2224 . Habitat fragmentation and gene flow may result in genetic differentiation. UPGMA cluster analysis indicated that the
four populations from Linshu Junan Tancheng and Feixian grouped together whereas Laiyang populations clustered in an isolated
clade. The results showed that a mixed mating system was possibly the main factor influencing the genetic structure of this
species. These results combined with other information about Castanea mollissima may provide a valuable basis for proposing

conservation strategies.
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Table 1 Summary of 10 Castanea mollissima populations in Shandong
Population Sample collection place Altitude/m North latitude East longitude Sample size
Tai’ an Huanggian and Xiagang 550 ~ 650 117°13" 6’ 36°18' 6’ 20
Gaofer H M d
Tancheng , aofengtou Honghua Matou and 300 501150350 20 170 117 345617 377 267 14 31
Shengli
Wulian Xumeng Wanghu Yuli and Gaoze 450 ~600 119°2" 12" 25" 36" 35°74' 61" 50" 39’ 32
Mat
Feixian _ . WO 500~700 117°97 83’ 76’ 57" 3526' 21’ 17 15’ 29
Nanzhangzhuang Datianzhuang and Shuilianyu
Xuf Zhaowe é
Laiyang , ang Zhaowangrhvang 00 00 1000717 62 537 417 36797 72 847 60 21
Muyudian and Heluo
Rizhao Sanzhuang and Huangdun 50 ~ 150 119°46" 40’ 5042" 37’ 19
Pingyi Bianqiao and Baiyan 400 ~ 550 117°63" 37’ 35°49" 30’ 35
Junan Zhubian Laopo and Banquan 350 ~ 500 118°83" 72" 50’ 35°17" 21" 15’ 33
Mengyin Duozhuang Daigu and Baihuayu 700 ~ 900 117°95" 82" 69’ 35°7" 14" 22' 32
Linshu Qingyun Baimao and Daxing 100 ~ 400 118°73" 52’ 39’ 34°89" 70" 56’ 27
1.2 DNA 1.3 PCR
CTAB " UBC
DNA  0.8% 9 Hitp //www. biotech. ubc. ca/
services/naps/primers/Primers . pdf
2  DNA 25ulL
20ng/p.L ~20C "
69 10
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2 10 300 ~ 2000bp
0/1 POPGENE
PCR ABI 9700 PCR 1.31 Hardy-Weinberg
ISSR 251
10 x PCR buffer 2.5pL 2.5mmol/L PPL
dNTPs 2.0pl. MgCl, 2.5mmol/L 2.0pl. 0.5u Taq DNA Ay A. Nei's 1973
0.3pmol/L 50ng DNA PCR H, " Shannon H,
94°C 3min 94°C 45s 48 ~ H, H,
56OC 2 458 720C GST Nei' S D
Zmin 32 72 Smin I Nei' s NTSYS-pe 2.1
PCR 1.0 x TBE 1.5% UPGMA AREQUIN
150V 1h 20
Alpha Innotech TFPGA Nei' s
h" Wright o "
2 10 279 ISSR N,= 1-
Table 2 ISSR primers used for generating ISSR markers Fy /4Fg
from 279 individuals of 10 Castanea mollissima populations
Pri Sequence Annealing No. of No. of 2
rmer 5'—>3"  temperature/ C  bands scored polymorphic bands
811 G’A‘ gC 51.8 10 9 2.1 ISSR
814 CT 5A 54.0 8 7
815 CT G 48.6 14 14 69 ISSR 10
819 GT gA 53.4 11 10 2
823 TC ¢C 51.0 9 6
830 TG §G 51.0 11 9 10 116
834 AG YT 55.6 16 13 8 ~ 16 101
841 GA 3 YC 48.2 10 8
845 CT §RG 52.4 13 13 DNA
868 GAA 5 52.9 14 12 300 ~ 2000bp
Y=CT R= AG
1.4 2.2
ISSR 88.14%
DNA Marker DI2000 Nei' s H, 0.2697 Shannon
H, 0.3999
a 43.56% ~ 76.63 % 64.58%
DNA “ K Nei’ s
“ ? “r “0” 0.1347 ~ 0.2438

1 ISSR 835
ISSR bands of Tai" an populatioye,sgmples:ampplifieg avithsprimen83

Fig. 1
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0.2004 Shannon
0.3010 Nei' s

0.2219 ~ 0.3618

Shannon

3

Table 3 Genetic diversity of Castanea mollissima populations

Pooulati Observed number Effective number Nei' s gene Shannon’ s information Percentage of
opuiation of alleles/A, of alleles/A, diversity/ Hy index/ H, polymorphic loci PPL /%
Tai’ an 1.4949 1.2551 0.1455 0.2219 43.56
Tancheng 1.6221 1.4519 0.2010 0.3046 68.18
Wulian 1.6113 1.5105 0.1942 0.3293 61.10
Feixian 1.6259 1.5411 0.2134 0.2919 67.22
Laiyang 1.5017 1.2640 0.1347 0.2311 54.24
Rizhao 1.5244 1.2442 0.1756 0.2514 59.47
Pingyi 1.6352 1.5316 0.2349 0.3366 70.15
Junan 1.7316 1.5774 0.2438 0.3618 73.08
Mengyin 1.7526 1.5883 0.2391 0.3540 76.63
Linshu 1.6528 1.5495 0.2215 0.3275 72.19
Population level 1.6153 1.4151 0.2004 0.3010 64.58
Species level 1.8425 1.4829 0.2697 0.3999 88.14
2.3 r=0.3229 P =
POPGENE 0.5441
Co  0.2414 Wolisn)
Rizh; |
AMOVA “R
Tar'
4 22.24% P
. Linst
<0.001 TFPGA Wright e :I_ -
Junan
osr = 0.2178 POPGENE AMOVA
Tancheng
Nm = 1 - FST / |
Feixian
4Fy N, =0.8743 .
4 AMOVA Pingyi :I
Table 4 Analysis of molecular variance AMOVA Laiyang
within and among populations 084 077 069 062 034
Source of df Variance Percentage of p* Coefficient
variation component total variance/ % 2 Nei’s UPGMA
Among populations 9 4.10352 2.24 <0.001 Fig.2 UPGMA dendrogram for 10 Castanea mollissima
Within population 240  14.89655 71.76 <0.001 . Y R
Total 249 19.00007 populations based on Nei' s genetic distance

* P-values are the probabilities of having a more extreme variance component
than the observed values alone. Probabilities were calculated by 1000 random

permutations of individuals across populations.

2.4
Nei' s D 1
NTSYS-pc 2.1 10 UPGMA
2
4
Mantel

3
3.1
B RAPD " SSR*
34
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