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Pinus densiflora for. erecta — Can It Be
Treated Genetically as a Distinct Group ? *
— Reconsideration Based on Allozyme Data —
Zin Suh Kim? Seok Woo Lee?, Jae Woo Hwang® and Ki Won Kwon*
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ABSTRACT

The genetic variation patterns at 23 loci coding for 16 isozymes in eight natural populations of Pinus
densiflora for. erecta distributed in Kangwon-Kyungbuk region and 17 populations of Pinus densiflora and 13
populations of Pinus thunbergii were compared.

The absence of marker alleles specific to P. thunbergii and almost the same allele-frequency distributions
to those of P. densiflora did not support the hypothesis that P. dewnsiflora for. erecta is a introgressive hybrid
between P . densiflora and P . thunbergii.

From the results of the hierarchial analysis of population dlfferentlatlon using Wright’s F statistics(1978),
the frequency distributions of single-locus distance coefficients and other genetic analysis(genetic distance,
cluster analysis, factor analysis, resin duct analysis), it was concluded that Pinus densiflora for. erecta cannot

be treated genetically as a distinct group from other natural populations of P. densiflora.
Key words * isozymes, genetic analysis, Pinus densiflora, Pinus thunbergii, introgressive hybrid, Pinus
densiflora for. erecia.
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Fig. 1. The sampling sites of Pinus densiflora, P. densiflora for. ervecta and P.
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Table 1. Mean allele frequencies at 23 loci of Pinus densiflora, P. densiflora for. erecta and P.

thunbergii
Locus ACO-A ACP-A
Alleles 1 2 3 4 1 2 3 4 n
D .158 410 .392 .040 155 .499 .314 .032 .000
E 1135 .360 .453 .052 127 .571 .288 014 000
T 024 .438 .538 .000 012 .921 008 042 017
Locus CAT-A FE-A
Alleles 1 2 3 4 3 6 1
D 011 .532 .354 103 .000 000 1.000
E 003 449 .458 .090 .000 000 1.000
T .000 .000 044 .864 .059 .034 1.000
Locus FE-B FUM-A GDH-A
Alleles 1 2 3 4 1 2 1 2 n
D 154 475 .249 122 .044 .956 .974 .026 .000
E .092 .568 .236 .103 .022 978 .978 .022 000
T .002 .108 .889 001 034 .966 .976 023 001
Locus GLD-A GOT-A GOT-B
Alleles 1 2 3 1 2 3 1 2 3 4
D .029 647 .325 004 996  .000 146 .070 .783 .001
E .022 730 .249 L0000 1.000 .000 .081 .038 881 .000
T .000 .015 .985 001 .997  .002 .005 013 .983 000
Locus GOT-C IDH-A LAP-A
Alleles 1 2 3 4 1 2 1 2 3 4 n
D .035 .000 .963 .001 843 157 776 .209 .004 .000 010
E 027 .022 .951 .000 .859  .141 .768 1197 024 .000 011
T .000 .000 983 017 1.000  .000 .895 .029 000 006 .069
Locus LAP-B MDH-A MPI-A MPI-B
Alleles 1 2 3 1 2 3 1 2 1 2 3
D 017 .893 .090 024 932 044 933 067 .069 .929 .001
E .003 1902 1095 .019 951 030 .940 060 054 941 005
T 751 233 016 .002 973 .025  1.000 .000 11 .357 532
Locus PGI-A PGI-B PGM-A
Alleles 1 1 2 3 4 5 1 2 3
D 1.000 .000 1030 881 .022 067 094 781 124
E 1.000 .000 014 913 014 .060 .095 782 123
T 1.000 .088 .851 040 .000 022 .368 514 118
Locus SDH-A UGPP-A UGPP-B
Alleles I 2 3 1 2 3 1 2 3
D .045 .832 122 947 .000 .053 .230 661 .109
E 047 744 208 943 000 057 .198 695 .108
T .002 .968 .030 824 176 .000 122 754 .123

n:null allele D Pinus densiflora E . P. densiflora for. erecta T ! P. thunbergii

Aol 249 vmad e fARF L SmiE 0.74%9 . AuFelzl &= 11749
g A=) Fob wisey zolrt dow Fol  dHFFA bR 0.05014e WE=E Hole A
BeAze] 227 g ALE Jee &4 4 ¢ = CAT-A,. IDH-A,, MPI-A,, UGPP-A;9
oH(Table 1). &<l BAE ddfAdze] F 7z gdov] FEolet 2dste 874 i+
FE 630 F FEolA AL UFTF AE Az Foll= CAT-As;, PGI-B,, UGPP-A,9} A
+ &

7} 7k 0.050148 E2 WxE 2dch{Table
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Table 2. Hierarchial variance components and F-statistics combined loci among three groups

Comparison Variance F
X Y Component x
Between P.densiflora and
P . densiflora for. erecta
Locality - Total .10868 018
Locality - Groups .10794 018
Groups - Total 00074 .000
Between P.thunbergii and
P . densiflora
Locality - Total 1.58853 233
Locality - Groups .10128 .019
Groups - Total 1.48725 218
Between P.thunbergii and
P . densiflora for. erecta
Locality - Total 1.61462 .257
Locality - Groups 12154 025
Groups - Total 1.49307 .238
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Table 3. Nei's(1978) genetic distance within and among three groups by hierarchial design (Ranges in parenth-

eses)
Groups No. of pops 1 2 3
1 P.densiflora 17 .005
(.000 - .031)
2 P .densiflora for. erecta 8 007 .007
(.000 - .030) (.000 - .025)
3 P.thunbergii 13 .191 .200 .006
(.130 - .241) (.126 - .265 {.000 - .019)
A(0.019, 0.025) %% & 4 Aok AT 4 2 Uk ol EE FEAE A ARl 0-0.95
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wof ull §HHoE Fhol of Abgche 24 o
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