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Isozyme Variation Identification of the Clone in
a Hinoki (Cyamaecyparis obtusa) Seed Orchard

— Kunihiro Semno

Summary ; The 33 clones making the yamanashi prefecutual hinoki (Cham-
aecyparis obtusa) seed orchard were investigated to estimate genetic varia-
tions and identify the clones at isozyme loci. 15 loci in 13 enzyme systems
were analyzed in this study. The mean of observed heterozygosity (Ho) and |
expected heterozygosity(He) were 0.25 and 0.26 respectively. This vaiue of
numbers is more than that of the natural stand in Mt, Fuji, Cluster analysis
was made to clarify the relationship of each clone. The clones were ciassi-
fied into 4 groups. They were cloge geneticaly. Identification of the clone
could identify the 31 clones (94%) at 8 loci (Amy,.6pg—2,Got,Dia—1,Dia—2,
Pgm,Pgi,Mr) in T enzyme systemns. Five clones of them hed the rare gene,
namely Kajikazawa 8 (Got* Got*). Nojiri 1 (Dig—I°"Dia—1*), Agematu
B (Pgi*~Pgi), Nojiri 7 (Pgm® Pgm') and Tokyo 4 (Amyt " Amy*).

ER oL +BEFAERLTVAI3 o—vOiliEERE v — Y HES
TAYUFA LTIy Flick - THERIL U, 13BERRISEETFEII LD L s
~ 7 EAHREZH » 0.20, Hold0.26TH - e, BIIURBHICHEL TED »7a
7 3RSk EBEROBITE R S » 1 4 0OBIETT VRO A —
Tl aEANFR, 7o~ BT BEE S HETE(Umy, 6Pg—2, Got,
Dia—1, Dia—2, Pgm, Pgi, MrYicd h3ly v— (M%) DREFHR . L
TU— R 2 5 o~y hRob ol THHE, IR B(Gor Gor)s
HR 18 (Dia—F/Dia—1*), L# 85{Pei*/Pgi*). BE 15(Pem’ Pem®).
B4 B(Amy  Amy)TE 5,

I & L & I

DOETE W TIEAIERR0E AR LR e &
ZEEEENRBS TR, R L RE
B o EHEOSE S h BRI EREY O
BERZA - TE TV 3, FEEIZ BRI
BIIEET T~ VTH B Lo CHFEE
Wk 3 7 o — v HOBEHEZEERT R
B LT ABYRRARENS T S gty
ALOPEFOEEEIETES, £k, BEF
BEELHcT ST ek by o~ woRliER
Bed 15 B, NBREORA IE & OBEL, 168

R AHEET L L 7T — ¥ — v {(rare gene) ¥ B
s TR KD BERMEES NS, RILOE
BRSNS ST T S0k, & EEOM
EHPEEE L9 BT R S, BERIEE(D
BED 2 MERRENBA TV, TAV A A
Hfvid. T oS TREROREK  BcE b
AR LTBA S L EPHRAERARET
H %o

SERI2HABMRETEE S BV TLERD
FERE I, #l2 v OB ETREES
Lz Ly BEHER, 2 o—rREERDVTH
:f:mgﬁ‘i‘ﬁc oot



WAL E R & > & — 34 Nol8 92

I ##&HF &

U EANE IR L 0 2R3 v —
VTHBH, CNODFERE S v - YIRDWTEHIE
EREREIGE L, —40CTRERE LIz
DO FREEH W o (BB ORI, o - Vi
LAY, B, W&, HR, R EBEERATHE
EEXpoiE{EDoniboTH - 1 IRLE
EBOTHB, BBEEPOY Y TAEROB L.
Ly P> &100gBE L. 2NEFEICA
N, WEF v BE2EENY R LETER
(0T HUI, bk 1 BEEIcHEEL LR
Eie AR TH LG 20.95m0mA . <L KA
Ly Vor—~y PRIEEFRBUDL LMD <
47 0Fa—TieAN, Kb TBHHREC LTS
& MER20y v 7 VayElBIC L TRE L1 B8,
‘hmﬂiﬁ{iﬁﬂ 1 @c‘:%b'@iﬁ 5o Tﬂitﬂiﬁ;i\ 7}(\
1EXT. 2.EXT. 3.EXTOMEICMA. £hicPVP
PEL2gA S v 7L THBREIES, 4BXTR
HEED b B U —BICHREE R Ah. HRR
10MMA - 8D TH B,

BRI 0°Cy 15,000rpmT154} . L%
Bohi LB ERESef suF - Tdh
. &S00 ERL L. £ 0 LRl A RE
*’[’&’. Lfﬁﬁb\f:o

BRKEN R0 e £ REEARY TS Y
7 3 FEEBSHRBEEZRA W, ¥ VRT.E%S
BV, 3TNGB VEER Lo

BEHE I 4T, 12.3mA,cm2 D& TH
16054 B 278 - 2o PRBEARZOAE (HA-
1987 - TBIHoi,

KBTI RS I - AR, N— A % Y
F—H(POD), TARIF VERT 3 /6
(GOT). 6 —h Ak 7 va vERRKHEEEHE
(6PQ). FA4 7727 —H(DIA), TAF5—¥
(EST). hAFT NI A% —B(PGM). FVa—
ALY 2 5—H(PC, V3 FF—H(CK),
AFFadvvI Iy —E(MR), T35 — ¥
(AMY), 9 Y ¥ 73 )75y —H(LAP).
V& IR HBR(SHD), Sy 3 VERBIK
HEE(GDH)OISEEETH 5,

BI—1

AR OFEEMEL Y v — v OFE
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Composition of extract solutions

1, BXT:IM Tris—HCt, pH7.5
H:0
Present pHT.5 crystal

Glycerol

2. EXT : 60% Glycerol
H.0
Glycerol

3, EXT:15% Tween80
H.0
Tween

4, EXT:200mM Dithiothreitol
H.0
Dithiothraitol
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Estimation of allele frequancies and heterozyposities at each isczyme loci

in the Yamanashi prefectual Hinoki(Charmaecyparis obtusa) seed orchard

Locy Pod| Got |6Pg-1|6Pg2 | Dial | Din-2! Est [Pgml| Pgi | Gk | Mr |Amy| Lap | Shd | Gdh 7
Clone 33 33|33 |33(33{33[33(33/33,33|33|33|33/|33]/33 %
a |.89.21|1.00|56|.01(.29: 65|.82|.27 (.98 45| 45| .03 .06 |1.00
b ¢ .11 1.79 45 1.991 .71 A8 .73, .02 557 .16 .97 | .04
Allele .
¢ 40
o A5
Homozygote | 26 | 21 | 33 | 19 [ 32 | 18 | 18 | 23 | 17 |32 | 256 | 14 ; 31 | 29 | 33
Heteozgote | 7 | 12 14 , 1 |15 1W0|16) 1181924
Hetero Ho | .21|.36) 0}.42].03{.46| 45|.30| 48| .03 .24 62].06|.12] ©
zygosities He | .20 [ 331 0 | 60| 03| 41| 48| .30 40 03| 49| B8 07| 11| ©

#) Ho : Observed heterozygosity

He : Expected heterozygosity
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Average hetretozygsities in the natural
stand and the seed orchard

Lati heterozygosity

ulation

pop observed(Ho) | expected(He)

Natural stand 0.21 0.24
orchard 0.25 0.26
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Dendrogram of consisting plus trees obtained from the cluster analysis
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Genotype of each plus tress at each loci
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Identification based on genotype of each plus trees

o Clone Pod Got 6Pg-2 Dia-1 Dia-? Fst Pgm Pgi Mr Amy Lap Shd

1 HiR1%E ec ab aa b/b a/b a/a oo alb_asb _asb bsb b/b.

3 $#MIR3IE o2 ab ae bbb ab afa asa bSH asSb aSa bSD bSh
2 RR1EB ¢a ab a’a bbb a/b a/a asa b/b asb a/a bSb bSH

2 BMIR2E oa &b b5 b a/b afa asb bSB _afa ofc bSE bASB

N =H28 oa ab bbb bSE asb afa ale bSb asa ala bSb 0SB

5 ®IRS5HB aae ab bbb bSh bSE afa ase asb bSB ¢c bbb

1l BEEEIE o/c a’b a’b bsb b/b ofo asa b/ bSb a/b b/b b/

4 #HIR4E aa ab ab bbb b6 0/0 asa ab a/a asc bbb b

24 HIRTH a/ac b7 ab bSb a/b o/0 ase asb bbb asb bBSb bSD

19 B F38 aac bbb asb b7B a/b oo asa asb BSD ase b BB

BMIRTS a/a bbb ab bbb a/b o0 a/b o/t aa asc bsSb bSD

BMIR6 T aa bbb asb bbb 0/b efa afa b/b asa aslu bSb bSb

*HS3%E aa b ab bSB bSE oS0 asa ab aa asc bSB bBSH

29 F#s% a’e bbb ab bSb a/b oo asb bSB asb asb b/b b/Sh

2 FR3E afe b/b a/b b/b alb asa asb_arlb br/b afb bbb b/b

2% MR8 E a’a b6 a/b bbb B a/a ase b7 bSB ec bSB bSb

2 EBER o0 b/ ala bSY a/b ala aSb asb B0 cse bBsD bAh

U HFRTHE oac b0 afa b7 aolb afa bbb bsb alb  ole  brb blb

2 W 4B o/a b5 aa b a/b oS0 ale asb asa bse bbb

15 EM1E5 a/a b7 aa b7b b7 070 afe asb bSb asb bSL b

32 EWes ea b asa bSO BSE a/a asa a/b asa asb asb bSb

31 ZH/3IT aa b ala b7 asb afa asa b a/b asc bSB bBSB

B8 EMU0F aa b6 asa b/ aa ofc asb bbb bSH ¢S bSB BSH

W HEHEIE aa b7 bbb b7 bSB 00 asa b ala asa bSB asb

0 AR¥1E a/a bSE b b6 BB ofo afa asb bSb asle bbb bSb

16 23T aa b bD b asb ala o/b b bSL afb bSb BSD

8 #HMIRB8E b aa b6 b/ bbb asa ase ab arb a/c BSB bSB

2 BEWREE ob ab ofa bbb B afa asa bSD asa ofc bSE bSE

17 E#8% &% ab a/b bbb 86 00 a/b asa b6 asc a/b a/b

12 FBH1B ot o/b o’b b/b bbb ofo _afb _bSb brb ol b/b b/

13 ¥R1%5 a6 ab a/b ab bbb a/a a/b a6 asa ac bbb bSb

W HHM2%5 o/ bSb a/b b/b bSb asa osa bSD wsb asb bSb ash

10 #HLIE b &b b6 bSb ala o/v ale asb bSD asa bSH asb




