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Abstract:The populttion difFcrcn■ation in seven natural populations of P″
“
s滋 ″s′ο′η Was studicd bascd on

RAPD markOrs Four trees werc samplcd from cach population S破mcgagametophメic DNAs pcrtrcc wcrc used as

tcmplatc DNAs for genotyping of a sced tree.Two hundred and fitty bands resolvcd in RAPE)、vith twcnty random

primcrs、vere uscd to mcasure thc gcnetic variation of population.The lcvcl of gcnetic divcrsity was relativcly high

(И=192,P95=92.7,月 i′
=0.56, ″[=040)a,d the dcgrcc of gcnetic differentiation among populalons(/「s7=0135)was

higher compared with thosc of othcr pines The rate gcne flow was estimatcd high(Ⅳ″
=1604)Thc mCan values of

gcnёtic distance(O o83)was a Vew 10w diffcrenialon and a close genetic rclalonship in P″ ′sノο′α Of Korea.

Espccia‖光、vc could flnd statisticany signiflcant relationship bctwccn gcnctic and gcographic distanccs(F08337,

P<0001)The results obtaincd suggests thtt RAPD markers arc valuablc for the estimation of gcnctic diversly and

おrthe study ofthc divcrgcncc among popuぬlonin Pル ′s′ο
“
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l lntroduction

Genetic markers are very important tools for

investigating genetic variation of tree species in trec

improvement and forest population genetics. In recent

years,  as  DNA― based genetic markers have been

developed, it is generaHy accepted that RAPE)markers

have the potential to overcome some of liinitations of

isozyme and wiH be a powerful tool for genetic studies

and breeding work for several reason:1)A latte amount

of polymorphism can be detected in any taxon,fast and

precisely,2)it can a110w investigation of not only

coding but also noncoding sequence variation: 3)it is

usuaHy possible to detelllline the mutation differences

among DNA variants,which strengthen(Williams et al.,

1990: Krutovsk‖ et al., 1999; Dvorak et al., 2001;

Gomez et al.,2001).

Isozyme markers have been applied extensively

during the past 15 year,in genetic variation studies of

tree species. Howevet it has been considered to be

inadequate for detecting polymorphism  in natural

populations becausc of the limitation in number of

isozyme marker loci available(Kim,1995;Lce et al.,

1998;Aravanopoulos,2001).

It is kno、vn that there are six distinctive geographic

races of′ ルバ′οra(Uyeki,1928).On the Other hand,

genetic structure studies based on isozymes reports very

little population difFerentiation in the species. Thus, it

may be of worth to study gOnetic structure ofthe spccies

using RAP[)and flnd out ifit produces the same results

as the previous isozyme studies.
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The obiectiVe Ofthis study were to investigate genetic

variation and struCture of 7 natural populations of′

″″S′ο′α in Kangwon province of Korea and to detect

the degree of differentiation among these populations

based on RAPD marker analysis. In addition this study

wiH  provide basic infonnation for the study of

introgressive hybndization of P″″s′ο′α and P
′力″″barg′ノ, which are believed to hybridize eas‖ y in

nature.

2 Ⅳlaterials and Ⅳlethods

Cones were conected lャ。m fourtrees sampled in each of

seven popul江lons of′ ル4s′ο″α (Fig.1).DNA

extractions were performed using a modifled CTAB

method(Doyle and Doyle,1987).

Total DNAs werc extracted■ om megagametophyte

tissues(hap10id tissuc)of seeds.Six megagametophytic

DNAs per tree were used as template DNAs in RAPD

PCR for genotyping ofa seed trec(Fig.2).

3ng of genomic DNA were used for RAPD PCR in a 7

μ reaC●On cOntaining 3 5mM Mgc12,lng/mt BSA,

2mM dNTPls,0.497 Unit of Taq DNA Polymerase,4μ

M primer(OperOn Tcchnologies,Alameda,Calil,USA)

and l.Ox reaction buffer.The reaction、vas overlaid with

one drop ofinineral oil.

AInpliflcation was perforlned in a MJ Research 100

DNA Thermal Cycler with 40 cycles of92℃ for l min,

40℃ for i min and 72℃  for 2 mins.Amplined

products were analysed on a 2.0%agarose gel for 2.5

hrs at 180 vols in lx TAE buffer(0.4 M Tris base,9.5

μ M ethidium bromide,114%giacial acetic acid,and
lmM Na― EDTA).Gel images werё captured wlh the

program provided by SciTech Pty Ltd (Plenty Rd,

Preston South, Vic, Australia), printed, and stable
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Figure l:Localon ofthe seven populations Of′滋熔′ο′α in Korea
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Table li Genetたvariabilly江250 1ociin 7 ons of P′′

“
s standard deviatlon in

latiOn

Hy●a‐Dong,Ch00ncheon‐Si
Sinnam―Myun,Itte
Buk―Myun,Itte―Gun
Seo‐Myun,Yangyang

Sonyang M̈yun,YangYang‐ Gun
Toseong―Myun,Goseong‐ Gun

Syn面m―Myun,Wottu,―Si
ⅣIean

P ″

1

2

3

4

5

6

7

1・90(0.30)

1.89(0.31)

1.92(0.27)

1.91(0.28)

1.95(0.21)

1.96(0.20)

1.93(0.26)

1.92

0.59(0.31)

0.64(0.32)

0.64(0.31)

0.68(0.31)

0.73(0.27)

0.68(0.27)

0.54(0.30)

0.56

0.38(0.16)

0.39(0.16)

0.40(0.14)

0.41(0.15)

0.43(0.12)

0.43(0.12)

0.37(0.14)

O.40

90.0

892

92.4

91.2

95.2

96.0

92.8

92.7

ハ he number 6f Jues per bcus;P95おhe percentage of polyll10tthたちd江 95%bvel;施 なthe Observed
heterOzygosi″;〃θ iS thё unbiased expectcd heterozygOsly.as proposed by Nei(1973).
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