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Fig. 1. Location of ivestigated natural populations of Chamaecyparis obtusa.
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Table 1. Outlines of investigated natural populations of Chamaecyparis obtusa

No,  fE OB EEm  RREE %
’ Population Basin Altitude Sample size Other remarks
I =0 vl 2,010 49 Wi VT HERK
Hijiri Ooi riv. Tokai Pulp Co. Forest
I B% ” 1,500 50 ”
Torimori
KE 1 =) 1,700 37 P LER 64 PRHE
Misakubo 1 Tenryu riv. Tochyusan National Forest
v k&2 ” 1,000 27 ” 98 FKHE
Misakubo 2

BRIk, BMROPBFEZFRIFICENSOHENCLbs- 1, .

KB HERNS, | FERZER 100 mg 2382 HVBEERTTONEOREN E L i v o
U7, 100 mg @ PVPP (polyvinylpoly-pyrrolidone) 3 X U 1 mI OfHEFHE AL £ <
BEabE, ChE15mIOT y RV FL7Fa—Tice>T, 0°C, 15,000 rpm T 30 43
Ll EERB SN LBA %, & 510 30 fELL L% B EBA 10wl 27 ViciEmL T
KBV EAT - 7o, BKENSRIFIE, BHNES VIEBE 3.75%, B VIBEE 75% & L, 4°C, 13.9 mA/cm?
T 90 Sk E L 720

HEDLIAL/ *OBIETFE LTI, 11 BRME, 14 BETESHEEL TV A0, kEigo
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Table 2. Investigated enzymes and detected locus

B % RE B = BIETEE
Enzymes Abbrevations Locus
Jiva—26) Rk EEER G6PD G6p
Glucose-6-phosphate dehydrogenase
6-Fk Xk o vEEIKERERE 6PGD 6Pg-1, 6Pg-2
6-Phosphogluconate dehydrogenase
FSwaFxrF—¥ GK Gk
Glucokinase
B & /) =BV ) PGM Pgm
Phosphoglucomtase
TR XTI ) EBEER GOT Got
Glutamate oxialoacetate transaminase
Nt Ry —¥ POD Pod
Peroxidase
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Table 3-1. Genotype and allele frequencies for 7 isozyme loci (Population I)

Bz
Observed no. of genotypes
o B’ & F OB
@fz;?ﬁ! Locus
Genotype
G6pd 6Pgd-1 6Pgd-2 Gk Pgm Got Pod
a/a 7 49 17 46 20 1 43
a/b 22 0 24 3 20 22 6
b/b 20 0 8 0 9 26 0
&t 49 49 49 49 49 49 49
B THEE
Gene frequencies
a 0.367 1.000 0.592 0.969 0612 0.245 0.939
b 0.633 0.000 0.408 0.031 0.388 0.755 0.061
B TR O MARHE
Expected no. of genotypes
a/a 6.61 49.00 17.16 46.05 18.37 294 43.18
a/b 22.78 0.00 23.67 291 23.27 18.12 5.63
b/b 19.61 0.00 8.16 0.05 7.37 27.94 0.18
x2 0.057 0.000 0.009 0.049 0.965 2.243 0.208

#-3-2 THEETFECESY ZBIZTFREBZTFOMEE EFID

Table 3-2. Genotype and allele frequencies for 7 isozyme loci (Population II)

B0
Observed no. of genotypes
- # E T OE
Bz TFE Locus
Genotype
G6pd 6Pgd-1 6Pgd-2 Gk Pgm Got Pod
a/a 7 50 9 48 34 0 43
a/b 22 0 28 2 15 15 6
b/b 21 0 13 0 1 35 1
53 50 50 50 50 50 50 50
BITHEE
Gene frequencies
a 0.360 1.000 0.460 0.980 0.830 0.150 0.920
b 0.640 0.000 0.540 0.020 0.170 0.850 0.008
BETROMRE
Expected no. of genotypes
a/a 6.48 50.00 10.58 48.02 34.44 1.13 42.32
a/b 23.04 0.00 24.84 1.96 14.11 12.75 7.36
b/b 20.48 0.00 14.58 0.02 1.45 36.12 0.32

x? 0.102 0.000 0.809 0.021 0.199 1.5657 1.707
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Table 3-3. Genotype and allele frequencies for 7 isozyme loci (Population III)

BiE

Observed no. of genotypes

o & E T OE
BT Locus
Genotype
Gé6pd 6Pgd-1 6Pgd-2 Gk Pgm Got Pod
a/a 4 37 14 33 28 5 33
a/b 20 0 19 3 8 13 4
b/b 13 0 4 1 1 19 0
=t 37 37 37 37 37 37 37
RETFHE
Gene frequencies
a 0.378 1.000 0.635 0.932 0.865 0.311 0.946
b 0.622 0.000 0.365 0.068 0.135 0.689 0.054
RIETFR OHAFE
Expected no. of genotypes
a/a 5.29 37.00 14.92 32.17 27.67 3.58 33.11
a/b 17.40 0.00 17.15 4.66 8.65 15.85 3.78
b/b 1431 0.00 4.93 0.17 0.68 17.57 0.11
x? 0.823 0.000 0.431 4.073 0.208 1.197 0.121

#F-3-4 TRIZFECHT2REFHERETOHE REIV)

Table 3-4. Genotype and allele frequencies for 7 isozyme loci (Population IV)

e
Observed no. of genotypes
.y # = F B
Rz Locus
Genotype
G6pd 6Pgd-1 6Pgd-2 Gk Pgm Got Pod
a/a 2 27 7 26 20 1 23
a/b 9 0 14 1 5 8 3
b/b 16 0 6 0 2 18 1
= 27 27 27 27 27 27 27
BEETHEE
Gene frequencies
a 0.241 1.000 0.519 0.981 0.833 0.185 0.907
b 0.759 0.000 0.481 0.019 0.167 0.815 0.093
BT OHFE
Expected no. of genotypes
a/a 157 27.00 7.26 26.01 18.75 0.93 22.23
a/b 9.87 0.00 1348 0.98 7.50 8.15 454
b/b 15.56 0.00 6.26 0.01 0.75 17.92 0.23

x? 0.210 0.000 0.040 0.010 3.000 0.009 3.099
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Table 4. Allele frequencies for 7 loci in 4 populations of Chamaeciparis obtusa

o o St TR
B FEE MILBIRT Allele frequency . F 2|
Locus Allele Mean
1 I m v
Gé6pd a 0.367 0.360 0.378 0.241 0.339
b 0.633 0.640 0.622 0.759 0.661
6Pgd-1 a 1.000 1.000 1.000 1.000 1.000
6Pgd-2 a 0.592 0.460 0.635 0519 0.5652
b 0.408 0.540 0.365 0.481 0.449
Gk a 0.969 0.980 0.932 0.981 0.965
b 0.031 0.020 0.068 0.019 0.035
Pgm a 0.612 0.830 0.865 0.833 0.785
b 0.388 0.170 0.135 0.167 0.215
Got a 0.245 0.150 0.311 0.185 0.223
b 0.755 0.850 0.689 0.815 0.777
Pod a 0.939 0.920 0.946 0.907 0.928
b 0.061 0.080 0.054 0.093 0.072
SRR FROEE 714 71.4 85.7 714 714

Propotion of polymorphic loci

%5 4%HicB 3 7T BIZTFEONT oBEKR
Table 5. Observed and expected heterozygosity for 7 isozyme loci in 4 populations of
Chamaecyparis is obtusa

o B OR @ B

BiTE Observed 4 Expected N2

Locus Mean - Mean
I 11 111 v I 11 111 v

G6pd 0449 0440 0541 0333 0441 0465 0461 0470 0366 0.442
6Pgd-1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
6Pgd-2 0490 0560 0514 0519 0520 0483 0497 0464 0499 0.486

Gk 0061 0040 0081 0037 0055 0060 0039 0127 0037 0.066
Pgm 0408 0300 0216 0185 0277 0475 0282 0234 0278 0.317
Got 0449 0300 0351 0296 0349 0370 0255 0429 0302 0.339
Pod 0.122 0120 0.108 0.111 0115 0.115 0147 0102 0.169 0.133

Mean 0283 0251 0259 0212 0251 0281 0240 0261 0236 0.255
S.E. 0.080 0079 0081 0069 0076 0081 0073 0.074 0.068 0.071

%i?*s% GST 12 0.019 '—C& el f:o
S oiT, ENROBEMERE/ D OEETH 3, Net OBEEMY 2Kk 3 &, FEFHAMT
0.004~0.014 TH -1 (F Do

% =

24T, REHOBRBELIPFES KL LR, SEHZARREEEREA I LES T
LERLTVWS, Thbb, YT 2 RIEFEREFOREN, EHORRIFFEETHT
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%6 AEHicBY 3 BEATRDOIGE F7 4 LR OB
Table 6. Indicators of genteical Variation Table 7. Ner's genetic distances between 4
between and within 4 populations populations of Chamaecyparis
of Chamaecyparis obtusa obtusa
Locus F, 1S H, s H. T GST I I i1 v
G6pd 0.002 0442 0448 0.015 1 = 0.000 0014 0014 0014
6Pgd-I 0000 0000 0000 0.000 oI B% 0.000 0012 0.004
6Pgd-2 —0.072 0486 0495 0.018 m kg1l 0.000 0.011
Gk 0.167 0.066 0067 0.012 IV k#E?2 0.000
Pgm 0.126 0317 0.338 0.060
Got —0.031 0339 0346 0.022 %8 4 HERROHIFENE
Pod 0133 0133 034 0004 Sy
Table 8. Geographical distances between 4
Mean 0.047  0.297 0.305 0.019 populations of Chamaecyparis
obtusa (km)
3LTE®RDHLHEERLTV S, I I - p
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Fig. 2. Populational difference of expected heterozygosity for six polymorphic loci.
) BBIETEOEE~T oESEEL 1.0 & LTER

Note: Mean heterozygositis for four populations are shown as 1.0 on this graph.
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#£9 7 HKHOREHEROIEE i, s 7T EFoOMOBEIEEE, 0.003~
Table 9. Indicators of genteical variation (031 & 75 tro AWED L S icHEHZH O
d within 7 populati e g
o an T POPULAIONS e B\ R FHEIC > T ORHRER &, iz
FEBE A RD 1 5E, BRL 3 VWIS HOBEOK
WBEFEEEDT, SHOBEGTREOMICES

Gépd  —0012 0460 0471  0.023 iy s A Hae
6Pgdl 0000 0000 0000 0000 ° CEEHBEZISL7SEchAT, Tofiil
6Pgd-2 —0.092 0486 0493 0014 BRCFHHINZILIRZOT, COfitEDL

Locus Fis Hy H, Gsr

Gk 0114 0052 0053 0019 |fIDONEOMBELBT B ERBTERL, Lk
Pgm 0.101 0266 0287 0.073 o R s

Cot 0005 0327 0333 0018 L, 7 LI-BIETFEN 2 HE S 5ic/biw Sur-
Pod 0073 0168 0.172 0023 RraisHI 5 PDE (0.004~0.1650) L HE L TH,

Mean —0002 0251 0258 0024 BAMED 0031 LVLHERZHIIERZVEEIZ
* Uchipa 590 3EMOF— 42 MATT & WA,

& LCEHE L fE. THHOE, ThoDeEhbd, REMOMEE
* Data of 3 populations by Ucuipa et al.'® HISMEORRRE IR S, AFIl, K |fso & /

were added to our data. Rk . i .
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. Summary

The genetic variation of four natural populations of Chamaecyparis obtusa distributed
around the South Japan Alps was investigated. Six enzyme systems with 7 loci were
surveyed by polyacrylamide vertical slab gel electrophoresis. Surveyed enzyme systems
were Glucose-6-phosphate dehydrogenase (G6PD), 6-Phosphogluconate dehydrogenase (6
PGD), Glucokinase(GK), Phosphoglucomtase (PGM), Glutamate oxialoacetate transaminase
(GOT) and Peroxidase (POD). Mean expected heterozygosity of the four populations was
0.255 and Ggr, which is an index of gene diversity between populations, was 0.019. The
genetic distance between populations was 0.004-0.014 indicating that there is little genetic
differentiation between these four populations. Based on the results of the present paper
and Ucnipa (1991) , we discerned that the natural populations of Chamaecyparis obtusa
distributed around the Shizuoka Prefecture side of the South Japan Alps are hardly
differentiated genetically.

Key words: Chamaecyparis obtusa, Natural population, Isozyeme, Genetic diversity,
Genetic differentiation



