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1. 25L :
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England
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Table 1. Sources Code, Taxon, Collected site, Elevation, Sample size.

Prov.code Taxon Collected site Elevation m S;nzweple
1.0S C. osmophloeum Shanping 1400 8
2.0M C. osmophloeum Malun 1600 5
3.0G C. osmophloeum Jiabaotai 800 6
4.0D C. osmophloeum Shangguguan 500 8
5.0TD C. osmophloeum Siaguguan 500 2
6.0T C. osmophloeum Cengwun 300 10
7.0DF C. osmophloeum Defulan 400 12
8.0SN C. osmophloeum Sanjiaonan shan 800 5
9.MP C. macrostemon Pinglin 500 7
10.MB C. macrostemon Batul shan 850 9
11.MS C. macrostemon Singang shan 650 6
12.MD C. macrostemon Dongpu 800 10
13.MM C. macrostemon Meilan 1300 8
14.MT C. macrostemon Tunyeshengtai shan 1900 9
15.MW C. macrostemon Wufongcingcyuan 1000 3
16.IMT C. insulari-montanum  Motuowan shan 1600 4
17.1DH C. insulari-montanum  Dahan shan 1400 8
18.1Y C. insulari-montanum  Yanhailindao 1100 7
19.1TK C. insulari-montanum  Jhongjhihguan 1700 3
20.10 C. insulari-montanum  Aowanda 1200 8
21.I1SL C. insulari-montanum  Shanlinsi 1500 3
22.1SY C. insulari-montanum  Sihyuanyakou 2000 3
AMOVA Analysis of Molecular Variance
POPGENE
MR gl ) — T Sem Excoffier et al.
s O T 1992 D
“\’I';,'::IN'C' —— - - D=n 1 Sgm n=
L OpFDe ) 3 | AMOVA vI.55 Excoffier
O Jiseomd :L ! et al., 1992
© INTC Mt :
- . c 9999
Pst
IEL ey ! POPGENE v.1.31 Yeh et al., 1997
ALK Dol b ———————————
M ks s | Hardy-Weinberg equilibrium Nei's
e RO | H  Nei, 1073
ST —F Fiom i Fis 0
- Gst [coefficient of gene differentiation
(Nei, 1973)] Gst Nm

- ELIN Drakan shan )

Figure 1. Geographic locations of the studied of three
Cinnamomum species.
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Nm 0.5x |-Gst /Gst Slakin and Barton,
1989 Analysis of Molecular
Clustering analysis) Variance, AMOVA)
Principal Coordinate Analysis PCOA AMOVA) 9999
NTSYS-pc ver 2.0
Dice AMOVA 271.24%% p 0.01
P st) NTSYS-pc v.2.0 SAHN 72.67% p 0.001) Table
Sequential, Agglomerative, Hierarchial, and 3)
Nested clustering method UPGMA POPGENE
Unweighted Pair-Group Method using Arithmetic POPGENE
averages Fis 0 Nei's
dendrogram Table 4
Gst 0.2837 0.4219
0.4988
Nm 0.5024
0.6533 1.2626
125 University of Clustering analysis)
British Columbia, Vancouver, British Columbia, Table 5
Canada
12 cophenetic correlation
52 Table 2
ISSR
Table 2. ISSR primers with number of polymorphic bands pb
UBC Primer Number of Number of Percentage of
No Sequence 5~ 3 polymorphic  monomorphic polymorphic
' fragments fragments fragments %
UBCB815 CTCTCTCTCTCTCTCTG 7 3 70
UBC823 TCTCTCTCT CTCTCTCC 4 4 50
UBC825 ACACACACACACACACT 6 1 85.7
uBC827 ACACACACACACACACG 5 2 71.4
UBC834 AGA GAG AGAGAG AGAGYT 4 1 80
UBCB848 CACACACACACACACARG 3 2 60
UBC855 ACA CACACACACACACYT 6 1 85.7
UBCB857 ACACACACACACACACYG 6 4 60
UBC864 ATG ATG ATG ATG ATG ATG 4 3 57.1
UBC866 CTCCTCCTCCTCCTCCTC 4 1 80
UBC889 DBD ACA CACACACACAC 2 2 50
UBC891 HVHTGT GTG TGT GTG TG 3 2 60
Table 3. Hierarchical analysis of molecular variance =~ AMOVA).
Source of variation df SSD MSD \riation component Towlvar. %) p-value
Analysis among species
Variance among species 2 326.47 168.17 3.27 27.24 <0.001
Variance within specie 141 1231.70 8.74 8.74 72.67 <0.001
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Figure 2. UPGMA dendrogram based on ISSR bands of three Cinnamomum species.
coefficient 0.8143 S o
Fig. 2 ] - |
Principal Coordinate =
Analysis PCOA 0|
Fig. 3
AMOVA Table 3) Fi 3. Result ISfsst' ional principal dinat
igure 3. Results of 3-dimensional principal coordinate
21.24% p 001 analysis based on ISSR bands of three Cinnamomum
72.67% p 0001) species.
POPGENE
Nei, 1973 Nei’s Cheng
0.1074 - 0.2771 Nei 2003 ISSR Rhododendron
0.2213 Nei’s psudochrysanthum Hay.
0.1226 - 0.3250 Nei 0.2250 Nei’s 0.1868 -0.2924
Nei’s 0.0292 - 0.1964 Chen 2005
Nei 0.1639 Table 3 Hamrick ISSR Rhododendron simsii Planch
etal. 1992 Isozymeg Nei’s
Nei's 0.0647 - 0.2389
0.211 Nei's
0.078-0.257

97



Kuen-Yih Ho

POPGENE
Table 4. POPGEN analysis of genetic diversities, Shannon’s information index, genetic differentiation, and gene flow.
q Genetic diversity Information index Genetic differentiation Gene flow
Prov. code H1 |2 GSt3 Nm4
1.0S 0.2771 0.4057
2.0M 0.2189 0.3206
3.0G 0.2023 0.2999
4.0D 0.2365 0.3417
5.0TD 0.1074 0.1568
6.0T 0.2284 0.3301
7.0DF 0.2613 0.3798
8.0SN 0.2386 0.3510
C. osmophloeum 0.2213 0.5746 0.2837 1.2626
9.MP 0.1226 0.1798
10.MB 0.2988 0.4401
11.MS 0.2537 0.3739
12.MD 0.3250 0.4748
13.MM 0.2080 0.3027
14 MT 0.2452 0.3595
15.MW 0.1348 0.1968
C. macrostemon 0.2250 0.3313 0.4219 0.6533
16.1IMT 0.1202 0.1744
17.1DH 0.1503 0.2199
18.1Y 0.1861 0.2748
19.1TK 0.0292 0.0429
20.10 0.1964 0.2827
21.1SL 0.1132 0.1677
22.1SY 0.0945 0.1362
C. insulari-montanum 0.1639 0.2393 0.4988 0.5024
Y 'H  Nei's 1973 genetic diversity.
Z Shannon's information index
® Gt genetic differentiation.
* Nm  gene flow.
0.197
Gst
ISSR Tsai 2001

RAPD

0.3764  Ge et al.
Tetraena mongolica Maxim  Gst  0.169

V. guangxiensis

Hamrick et al.
Gst 0.51
0.143

0.4219

0.5024  0.6533
1.2626 Lietal.
Vatica guangxiensis X.L.Mo

2003 ISSR

T. mongolica

2002

Salix warburgii O.

Seem Gst 0.182 Cheng 2003
Rhododendron  pseudochrysanthum Hay.

Gst 0.2659 Chen 2005

Gst 0.5081
0.2837
1.2626
Wright 1931
1
1

gene pool
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Nei's Dst
Table 5. Nei's genetic distance ®st based on ISSR data of three Cinnamomum species.

OS OM OG OD OTD OT ODF OSN MP MB MS MD MM MT MW IMT IDH IY ITK 10 ISL ISY
oS 0
OM 0.09 0
oG 021 014 0
OD 0.11 0.10 0.16 0
OTD 0.17 0.13 0.19 0.08 0
OT 0.15 0.14 0.12 0.11 0.14 0
ODF 0.10 0.10 0.12 0.09 0.11 0.10 0
OSN 0.12 0.17 023 0.16 0.16 0.18 0.13 0
MP 0.52 0.54 0.64 0.59 0.65 0.64 059 057 0
MB 0.27 037 037 040 042 043 034 028 022 0
MS 031 038 044 048 0.55 046 038 031 031 0.16 0
MD 0.23 0.29 0.28 032 043 031 028 029 037 0.17 0.14 0
MM 0.33 035 033 035 045 033 034 035 041 032 021 0.09 0
MT 0.27 030 0.32 034 041 033 027 027 034 021 0.11 0.07 0.11 0
MW 043 039 038 042 048 045 041 044 046 038 0.29 0.16 0.14 0.12 0
IMT 0.51 0.63 0.54 0.49 0.67 0.61 0.50 0.48 0.62 0.40 0.54 0.41 0.45 0.42 0.44 0
IDH 0.46 0.50 043 043 0.65 0.49 0.43 0.48 0.58 0.38 0.54 0.32 0.35 0.38 0.45 0.12 0
IY 039 049 049 043 058 049 039 037 0.63 0.31 0.49 031 0.40 0.36 0.47 0.12 0.13 0
ITK 0.62 0.69 0.59 052 074 0.60 0.50 0.56 0.64 0.55 0.59 0.36 0.34 0.39 0.43 0.23 0.19 021 O
I0 041 052 046 043 056 045 037 040 0.56 0.32 041 0.23 0.29 0.26 036 0.17 0.12 0.11 0.11 0
ISL 0.38 0.50 045 045 057 046 033 039 0.71 0.39 0.44 0.26 0.30 0.28 0.36 0.20 0.15 0.15 0.17 0.05 0
ISY 0.51 0.57 0.55 0.48 0.66 0.53 0.44 0.47 0.72 0.48 0.50 0.32 0.28 0.33 0.36 0.15 0.12 0.15 0.14 0.08 0.11 0

Slatkin 1987
Ho et al. 2002 Casuarina
equisetifolia Forst.

AMOVA
Fig.2 0.03 Lu and Yang 1986
0.44 0. 20
MP Nei’s
C. osmophloeum
C. insulari-montanum C.
macrostemon
Fig.3
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ABSTRACT

Cinnamomum insulari-montanum Hayata, C. macrostemon Hayata and C. osmophloeum Kaneh. are
endemic species of the Lauraceae in Taiwan. Taxonomy of these closely related species remains unclear.
In this study, ISSR fingerprinting using 12 microsatellite primers was employed to investigate the
taxonomic status of the tree species and intraspecific diversity and differentiation. Analysis of molecular
variance AMOVA) revealed 27.24% variance residing among species P<0.001), while 72.67% variance
distributed within species P<0.001). Significant structuring exists in C. Insulari-montanum and
C.macrostemon; while gene flow ,as indicated by Nm=1.26, was detected in C.osmophloeum. Both
clustering and principal coordinates analyses Identified three major clusters that correspond to each
species and revealed a close Phonetic relations between C. Insulari-montanum and C. macrostemon.

Key words: C. insulari-montanum, C. macrostemon, C. osmophloeum, ISSR, genetic variation,
taxonomic relationship, analysis of molecular variance AMOVA
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