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Abstract Random amplified polymorphic DNA markers were used for initial evaluation of genetic diversity
within and among nine cultivated populations of Metasequoia glyptostroboides . The sixteen primers 10 bp

produced 103 loci  of which 37 35.92% were polymorphic. Percentage of polymorphic loci per popula-
tion varied between 16.50% and 33.01% . As analyzed by POPGENE version 1.31  the data from the culti-
vated populations had Shannon’ s information index of 0.1930. The genetic distance varied between 0.0130 and
0.0050. The genetic identity varied between 0.9370 and 0.9871. AMOVA analysis indicated that 89.05% of

total variation was due to difference within the populations which showed that there was a little differentiation
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among populations. The genetic diversity of cultivated populations was slightly lower than that of natural popula-
tions  covering nearly 80% of the genetic diversity of natural populations of Metasequoia glyptostroboides . So it
was true that the original seeds of cultivated populations of Metasequoia glyptostroboides were mixture from differ-
ent individuals and populations in its original distributed regions. To some extent it represented the genetic di-
versity level of the natural populations. No individual-specific loci were found in nine individuals of Metasequoia
glyptostroboides var. caespitosa from Qianjiang of Hubei Province. UPGMA dendrogram of ten populations based
on genetic distance showed that the population of Metasequoia glyptosiroboides var. caespitosa clustered with pop-
ulations of Hubei Nanjing NJ and Chengdu CD . UPGMA dendrogram of 90 individuals based on Nei’
s genetic identity showed that the nine individuals of Metasequoia glyptostroboides var. caespitosa were not
clustered together ~ which did not support the taxonomical treatment that Metasequoia glyptostroboides var
. caespitosa was a variety of Metasequoia glyptostroboides . In respect to genetic relationship ~ Metasequoia
glyptostroboides var. caespitosa belongs to the populations from Banghu Seeds Garden BH and Guanghua
GH  Qianjiang City Hubei Province which is consistent with their current distribution pattern.
Key words  Meiasequoia glyptosiroboides ~ Metasequoia glyptostroboides var. caespitosa  Cultivated popu-
lations  Genetic diversity RAPD
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Kuser 1997
Metasequoia glyptostroboides var. caespitosa 20
1984 Fu
1999
RAPD 9 149
1 RAPD
2 RAPD
1
1.1
2003 3~4 9 BH 14
5 GH 14 4 LKS 32
N 17 B 9 SH 8 KM 9 WH 37 CD
8 USA 1 DNA
1.2 DNA
Rogers and Bendich 1985 CTAB
DNA Ausubel 1987 RNase A RNA DNA 0.1x
TE Eppendorf Biophotometer Germany 0.8% BioRAD
149 DNA  0OD260/280 1.60~1.90
DNA
1.3
16 DNA 2003

OPAO7 OPB04 OPBO6 OPB10 OPB15 OPFO2 OPFO3 OPFOS OPGO3 OPG0O6 OPGO9 OPGI13
OPGl6 OPGI8 OPK12 OPT20

1

1

Table 1  Primers sequences amplification loci  polymorphic loci  percentage of polymorphic loci and length of fragments
5 ~3
Primers Sequences Total loci Polymorphic loci PPL % Length of fragments bp
OPAO7 GAAACGGGTG 8 4 50.00 495-1700
OPB04 GGACTGGAGT 5 3 60.00 630-1600
OPB06 TGCTCTGCCC 2 0 0.00 970-1060
OPB10 CTGCTGGGAC 9 9 100.00 700-2200
OPBI5 GGAGGGTGTT 7 4 57.14 580-1900
OPFO2 GAGGATCCCT 3 0 0.00 5501144
OPFO3 CCTGATCACC 9 5 55.56 800-2140
OPFO5 CCGAATTCCC 8 0 0.00 680-1900
OPGO3 GAGCCCTCCA 4 0 0.00 750-1750
OPG06 GTGCCTAACC 8 0 0.00 720-2100
OPG09 CTGACGTCAC 8 4 50.00 580-2300
OPGI13 CTCTCCGCCA 7 3 42.86 450-2400
OPG16 AGCGTCCTCC 9 4 44 .44 575-2400
OPG18 GGCTCATGTG 6 1 16.67 580-1380
OPKI12 TGGCCCTCAC 4 0 0.00 990-1350
OPT20 GACCAATGCC 6 0 0.00 620-2500
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1.4 PCR
16 10bp DNA PCR DNA 10 ng/pd
25 pl 10 x PCR Buffer 2.5 gl 2 mmol/L dNTPs Mix2.5 1 MgCl, 25 mmol/L
2.5pul  Taq DNA Polymerase 5p/pl 0.2 ¢l Primer 15 ng/pd 1 pd DNA 10 ng/pul 3l
13.3 4 MBI Fermentas Eppenderf AG
DNA
94C 2 min 40 94°C 30s 35C 60s 72°C 90s 72°C 5 min
4C
2% Spain GeneRuler™ 100 bp DNA Ladder Plus
100 ~3 000 bp MBI Fermentas 1 x TBE Bio-
RAD 3V/iem 120V 3h EB 1 pg/ml 1h 1h
Alpha Innotech
1.5
2~3
GeneRuler™ 100 bp DNA Ladder Plus
1 0 0/1 POPGENG
version 1.31 Francis and Yang 1999 Shannon’ s
RAPD AMOVA-PREP Miller 1998 Analysis of Molecu-
lar Variance AMOVA  Excoffier 1992 NTSYSpc version 2.1 Rohlf 2000
2 9 2
Table 2 Genetic variation of nine cultivated populations of 2.1 RAPD
Metasequoia glyptostroboides
, 16 10 bp 9
Shannon’ s-
Population No. of No. of I 1 149
Samples  Polymorphic loci  PPL % RAPD
BH 14 24 23.30 0.1397
GH 14 28 27.18 0.1621 103 37
LKS 32 33 32.04 0.1834 35.929,
NJ 17 29 28.16 0.1729
By 9 21 2039 0.1169 OPBIO
SH 8 17 16.50 0.0927 10 OPB06
KM 9 18 17.48 0.1082
WH 37 34 33.01 0.1807 2 6.4 Shan-
CH 8 24 23.30 0.1401  pon' s I=0.1930
Total 148 37 35.92 0.1930
16.50% ~ 33.01%
% = Shannon’ s Information index Lewontin 1972
WH 33.01% SH 16.50%  Shannon’ s
0.1834 ~ 0.0927 WH
33.01% Shannon’ s LKS
Shannon’ s
NJ BH 23.30%

NJ Shannon’ s
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1 OPG09 88 ~ 96 97 ~ 105 106 ~ 109 RAPD
Fig. 1 RAPD bands of Metasequoia glyptostroboides B] 88-96 ~ KM 97-105 WH 106-109 populations amplified
with primer OPG09. M was the marker labeling the length of the fragments ladder 400-3000 bp .

2.2
AMOVA 10.95%
89.05% P <0.001 3
3 AMOVA
Table 3 Analysis of molecular variance AMOVA  within/among Metasequoia glyptostroboides populations
P
Source variation d.f. SSD MSD Variance Percentage of total P-Value
component variance %
Among populations 8 108.8814 13.610 0.5721 10.95 <0.001
Within population 139 646.6862 4.652 4.6524 89.05 <0.001
Total 147 755.5676

d.f. degree of freedom SSD  Sum of squares MSD Mean squares. ~ The P value was estimated by composing 9999 pemutations

2.3
Nei' s I D Nei
1978 1 D 4 4 1
0.9370 ~ 0.9871 D 0.0130 ~ 0.0650
GH LKS 1 0.9871 BH
SH 1 0.9370 KM BJ
WH SH 0.0461
0.9549  0.9550 0.0001 GH SH
KM SH 0.9449
0.0566  0.0567 0.0001 9

2.4
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4 Nei's 1 D
Table 4 Nei s genetic identity [  above diagonal and genetic distance D below diagonal
Pop. BH GH LKS NJ BJ SH KM WH CD
BH * KKK 0.9766 0.9767 0.9694 0.9541 0.9370 0.9641 0.9765 0.9675
GH 0.0237 XK K 0.9871 0.9788 0.9524 0.9449 0.9618 0.9835 0.9830
LKS 0.0236 0.0130 * KKK 0.9868 0.9575 0.9588 0.9721 0.9869 0.9847
NJ 0.0311 0.0215 0.0133 ® KKK 0.9579 0.9596 0.9572 0.9824 0.9744
BJ 0.0470 0.0438 0.0434 0.0430 * KKK 0.9510 0.9549 0.9611 0.9378
SH 0.0650 0.0566 0.0420 0.0413 0.0502 * KKK 0.9449 0.9550 0.9518
KM 0.0366 0.0390 0.0283 0.0437 0.0461 0.0567 * KKK 0.9628 0.9494
WH 0.0238 0.0166 0.0131 0.0177 0.0397 0.0461 0.0379 * KKK 0.9763
CD 0.0331 0.0171 0.0154 0.0259 0.0643 0.0494 0.0519 0.0240 * KKK
2.4.1 9 2
NJ CD GH LKS
WH NJ CD
BH GH LKS NJ CD
NJ CD GH LKS
9 CZ 3
BH BH
GH KM
LKS GH
WH — LKS
WH
NJ NJ
\—————CD L D
KM cz
BJ BJ
SH SH
0.95 0.96 0.97 0.98 0.99 0.I95 0.l96 0.67 0.I98 O.SI)Q
Nei’s genetic identity Nei’s genetic identity
2 Nei' s UPGMA 3 Nei' s UPGMA

Fig. 2 UPGMA dendrogram for nine populations of Metasequoia

glyptostroboides based on Nei s genetic identity

NJ CD
89.28%
2.4.2
4
9
GH
BH 3 6
BH 5
BH 7 8

&7 GH

Fig. 3 UPGMA dendrogram for ten populations of Metasequoia

glyptostroboides based on Nei’ s genetic identity

AMOVA
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Genetic distance

4 UPGMA
Fig. 4 UPGMA dendrogram for 90 individuals of Metasequoia glyptostroboides based on genetic distance
BH 1-9 GH 10-19 LKS 20-28 NJ 29-37 USA 38 BJ 39-47 SH 48-55 KM 56-64
WH 65-73 CD 74-81 CZ 82-90
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