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Hashimoto, R., Yamaguchi, R., and Satou, N.: Studies on occurrence of layering clumps and regeneration pattern
of Thujopsis dolabrata var. hondai by isozyme variations. J. Jpn. For. Soc. 81: 169~177, 1999 Occurrence
of layering clumps and regeneration pattern of hiba (Thujopsis dolabrata var. hondai) in a Quercus mongolica var.
grosseserrvata and T. dolabrata var. hondai forest was investigated on the basis of isozyme variations. Six isozyme loci
encoding five enzyme systems were used to obtain a total of 66 multilocus genotypes (MLG) throughout the whole
samples of saplings and stand trees. The distributional pattern of saplings or stand trees in each MLG group was
analyzed. In the ridge site, a part of the MLG groups showed random distribution while the remaining groups
exhibited aggregated distribution. In the slope site, almost all MLG groups showed aggregated distribution which
suggests that layering clumps exist as distributional unit. A number of MLG groups of stand trees in the slope site
also manifested aggregated distribution. However, the distributional overlap between saplings and stand trees of the
same MLG was unclear. It is certain that layering clumps had contributed to the regeneration of hiba in the stand.
In such layering clumps, a small number of saplings would have developed into stand trees and the remaining usually
would withered and died.
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720, BFRFERFINEFHBHEMEEAROME Lo T
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FEHIREKER 1,662mm TH Y, BHSORETCC- A,
EXDORE—25C+ BThotz, AEMOREBREER,
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Location of study site and study plots.

The two squares show location of Plots A and B, established
in ridge and slope, respectively.
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Koi: (P EH, 1977, C3ESH 7 V—7~D&EH
HWORE, H 37 NV—"HTOHEREORETH S, &
2T, SIEHBR T Z MLG 7 V—"8, NIZHHEB K
(27238 ARE) THDB, . 12 BEHDOMLG 7 V-7
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FEX A-1, B-1 TE& MLG 7 Vv—7 DR &0 &
S/ LTWEE, m*-miE (Iwao, 1968) THEHT L
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BB ENH-1, —H, G6PD, GDH B X U PGM T
i, EHOEOANY FBBE &SR, N Ry =i
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Z, BEETHE (Shdl) *EDEETFEE2RD I, Rf45
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6 PGD T Rf 36 £ Rf 42, DIA T ¥ Rf 42, POD T
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F-1. FAEX A, B OIIAREE L e KB OBE

Composition of stand trees and density of 7. dolabrata var. hondai saplings in Plots A and B.

Tree species Plot A Plot B
Density (Nos. ha™!) Basal area (m?ha™') Density (Nos. ha™!) Basal area (m?ha!)

Canopy trees (2 =4 m)

T. dolabrata var. hondai 1592 33.2 1400 31.4

Q. mongolica var. grosseserrala 83 9.6 158 13.3

Other broad-leaved species 283 8.3 467 12.8

Total 1958 51.1 2025 57.5

Under-canopy trees (2< 2<4 m)

T. dolabrata var. hondai 83 42

Other broad-leaved species 17 8
Dead trees (£=2 m)

T. dolabrata var. hondai 208 325
Saplings (A<2m)

T. dolabrata var. hondai 20050 23990

Plots A and B were located in ridge and slope, respectively.

F-2. SMEBEEBLUCBREINT T A Y A LBEFE LSS ET
Enzymes analyzed and isozyme loci detected and their alleles.

Enzyme

ECRC Name Abbrev. Locus Alleles

1.1. 1.1 Alcohol dehydrogenase ADH *

1.1. 1.14 Sorbitol dehydrogenase SoDH *

1. 1. 1.25 Shikimate dehydrogenase ShDH Shd-1 Shd-1%, Shd-1°

1. 1. 1.44 6-Phosphogluconate dehydrogenase 6 PGD 6Pg-1 6Pg-1° 6Pg-1°
6Pg-2 6Pg-2¢%, 6Pg-2°

1. 1. 1.49 Glucose-6-phosphate dehydrogenase G6PD **

1. 4. 1.2 Glutamate dehydrogenase GDH **

1. 6. 4. 3 Diaphorase DIA Dia-1 Dia-14, Dia-1°

1.11. 1. 7 Peroxidase POD Pod Pod?®,  Pod®

1.15. 1.1 Tetrazolium oxidase TZO *

2.7.5.1 Phosphoglucomutase PGM o

3.4.11. 1 Leucine aminopeptidase LAP Lap-2 Lap-2°, Lap-2°

5.3.1.9 Phosphoglucose isomerase PGI wrx

* Bands were not detected, ** Variation of band pattern was not observed among the samples, *** Band pattern was often unclear. ECRC denotes
enzyme commission reference code.

o DL 2ARLULEDNY P 622500850, HiHEIZRE
She-1-\ 6Fg-l | 6Fg2 | Dia-l Pod | Lap-2 BAW, #EBFR~TugEGHEERT LER, RELRTE
20 (6Pg-1, 6Pg-2, Dia-1, Pod 8 X Uf Lap-2) 2O TEEF
E = | Bz, ~T OESHIR, 6PC-1E 6PG-2 TS A
S I s M S < —®, Dig-1 T 7 b7 <—H&, Pod & Lap-2 TI& %
o] ] /v —BTHol, DIA T Rf 51 fHiE 2 b — 2 OBIE
Sznog)pebb aa ab bb|aa ab bb| aa ab bb|aa ab bb|aa ab bb %@ (DZQ'Z) i)S\}.ﬁﬁz é nf: i)§’ E‘IEEGDI‘D;;JAI/ SR F bS\% 6
80 NBBBEDDH 5T DT, BHFR T LT zd o,
- e v 3s s e . LAP T% RfS51fIIc—D2 DEETHE (Lap-1) BHE
2. iﬁi@;ﬁﬁ%gkbw%h/]\Ay_/ ST B 8 FASABE IRAIT S T s Hh A B o 7 0
Banding patterns for 6 loci of 5 enzyme systems and T, AR TIIIRY EFkir o7z,
their genotypes. 3. MLG 7nL—7
Rf is the migration distance relative to the bromophenol blue 1) 3FHEXICBIT 2 HEBRG
front. FEX A-1, B-1 OB LU B20MN Ao DEY

CYTNVEBLT, &it 66 EED MLG BED stz (-
3o FAEX A-1 TV > 7N U IT-HERIB 500 1ot L 34 &
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#-3. FEX A1, B-1BXUB-2HBE UL MLG Z7)Vv—7 & Z DI
MLG groups and their corresponding number of saplings or stand trees in Plots A-1, B-1, and B-2.
MLGC Locus Plot
Shd-1 6Pg-1 6Pg-2 Dia-1 Pod Lap-2 A-1 B-1 B-2
(Alleles) (Saplings) (Saplings) (Trees)
1 aa aa aa aa aa aa 2
2 aa aa aa aa aa ab 10
3 aa aa aa ab aa ab 7
4 aa aa aa ab ab aa 29
5 aa aa aa bb aa bb 27
6 aa aa aa bb bb aq 2
7 aa aa ab aa aa aa 8 154 4
8 aa aa ab aa aa ab 45 2
9 aa aa ab aa ab aa 11
10 aa aa ab aa ab ab 25 14 1
11 aa aa ab ab aa aa 19 27 4
12 aq aa ab ab aa ab 15 114 10
13 aa aa ab ab ab aa 22 6
14 aa aa ab ab ab ab 8 7
15 aa aa ab bb aa aa 1
16 aa aa ab bb aa ab 7 5
17 aa aa ab bb ab aa 74 6
18 aa aa bb aa aa aa 8
19 aa aa bb aa ab aa 6 8
20 aa ab aa aa aa aa 1
21 aa ab aa aa aa ab 23 3
22 aa ab aa ab aa ab 6 1
23 aa ab aa ab ab aa 45 4
24 aa ab aa ab ab ab 2
25 aa ab aa bb aa ab 1
26 aa ab aa bb ab ab 3
27 aa ab ab aa aa ab 10
28 aa ab ab aa aa bb 10
29 aa ab ab aa ab aa 8
30 aa ab ab ab aa aa 1
31 aa ab ab ab aa ab 52 3
32 aa ab ab ab bb aa 6
33 aa ab ab bb aa aa 14 32 1
34 aa ab bb aa aa aa 10
35 aa bb ab aa aa ab 1
36 ab aa aa aa aa aa 13
37 ab aa aa aa ab aa 10
38 ab aa aa ab aa ab 2 6 3
39 ab aa ab aa aa aa 14 10
40 ab aa ab ab aa aa 5
41 ab aa ab ab aa ab 6 179 2
42 ab aa ab ab ab aa 17 14 1
43 ab aa ab ab ab ab 13 23
44 ab aa ab bb aa aa 2
45 ab aa ab bb ab aa 2
46 ab aa bb aa aa ab 4
47 ab ab aa aa aa aa 13
48 ab ab aa aa ab aa 7
49 ab ab aa ab ab ab 4 6
50 ab ab aa bb aa aa 2
51 ab ab ab aa aa aa 9
52 ab ab ab aa ab aa 1
53 ab ab ab ab aa aa 9 4
54 ab ab ab ab aa ab 1
55 ab ab ab ab ab aa 2
56 ab ab ab ab ab ab 167 1
57 ab ab ab bb ab aa 6 3
58 ab ab ab bb ab ab 4
59 bb aa aa ab aa aa 15
60 bb aa aa ab aa ab 8
61 bb aa aa ab ab aa 2
62 bb aa ab ab aa aa 48 7
63 bb aa ab ab ab aa 27
64 bb aa bb aa aa aa 1
65 bb ab aa aa aa aa 9
66 bb ab ab ab aa aa 16
Total 500 1036 87

MLGC denotes multilocus genotype code assigned to each MLG group.
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F-4. FAEX AL B-1BIXUB2&BI S MLG 7 v— MLGC
7O HIREE, Simpson 783 & U Shannon-Wiener . L RS & o 1
[ |
i . . . £ M u g B : 171
Occurrence density (d), Simpson’s index (C) and Shan- s, el .
non-Wiener’s index (H") of multilocus genotypic groups in > D_#r;,,,,J, 12
Plots A-1, B-1, and B-2.
Multilocus genotypic groups(MLG)
Plot Area Sample Number of Density Simpson Shannon-
(m?) size groups index Wiener index
@  (© (H) el o
o
A1 144 500 34 5.5 0.045 3.30 a4 &
B-1 320 1036 36 5.2 0.103 2.68
B-2 672 87 29 6.5 0.055 3.10
MLGC
A5 KF &% g " 2
= T o 4
5 xv  xa p
vlv v Aee A 5 -
v o Ty g 4 s 9 l z
Leba et & a 10 =
v;' ol ooV, 2 11
8%0 ] o 4 amt ¥ éé
| _ . | ©
4o 9 T o 2% [M-4. F|EX B-1 0—HXIRic B MM O MLG
EE ao A? ‘{ ov LI EI.ADA + 36 7*11/—7@&}%@
° Ay 098‘3 A B ad x 37 Distribution of MLG groups for saplings in a part of
a gf 5.5+ 39 Plot B-1.
AA}. v +: 8 N v . v 42 MLGC denotes multilocus genotype code assigned to each
4 e @ vi V¥ 47 MLG group
14 60 | 0 48 '
v MR ¢ 53
5 o 4 v 57
L2 as 1.5 2)  FEHRER x RHEBO RS
A e A - 5 N
6 * 60 HAEX AL B-leBU2HBO MLC 7 Vv—70D%
- g RIS DV T, Z RE R — 8B R IR L e 0 4
. Others v3, 4 T\%éo E‘Jﬁi&g A71 '(\\ci, /J\é 7;7 3 ‘\/7’%%252
- T2 MLG 7 Vv—T90%% 7z (MLGCI10, 36, 47,
B-3. HEX A-1 O—EKEKIC BT 3 # 8O MLG FEb T ( 0

TN — 7 D5FE
Distribution of MLG groups for saplings in a part of
Plot A-1.

MLGC denotes multilocus genotype code assigned to each
MLG group.

H, FEX B-1 TEY > 7N LRI 1,036 13t L 36
X, FEX B2 TV > 7 U ar kK87 1o L 29
RO MLG BHBEL7ce MLG 7 Vv— 7O HREEE (d)
X, HEX B-2 BEX A-1, B-l1 itk ICE <,
A-1 £ B-1TRA-1THOTFELEE» 57 (-4, Simp-
son "R (C) i, B-1T K& A-1T/INE ot
Shannon-Wiener "# (H') 13, C £ WBHICHEX A-1
TRELBITNEoTe, 2he Cr H BT 54
RiE, & MLG 7 V—""0OHEBE (723328 <
LT, AEXB-1 TRESE I NV—~OERMED, FHE
X A-1 TRV TOHEESMOFEER & L
mhohdZEERT,

627 8), UL, 727 7h2BEKET I AR LR
ENDLEDHERTMLGT V=387 D Holz
(MLGC2, 11, 28, 4872 ¥Y), ZhicxiL, F|EKX B-1
T, BEBROY WL OhD MLG 7 Vv—7"%2
i, EIZTRTCO MLG I V—702 5> PR L,

FOREERIMUTOLO» ST m2 it ksEdDFE
TR ThHo Tz,

FAEX A-1, B-l&BI L2HEO MLG 7 Vv—712>
WT, EI V=T m* Lt mEOBEBKTTay NLIEOD
2, M-5Ths, FAEXRA-1TIE, m*/m»BHS i1
FOKEWMLG 7 V—7 L &I 1T W MLG 7
W= W BHolze T, BIiED MLG 2 V—7Ti&
Bl— MLG OMRBHIZETHHLTBY, BEDO MLG 7
N—T"TRE— MLG OHERHEZ » 5 AL Tw b
Z %Y (Iwao, 1968), &8, BiHED MLG 7 V—F
D m*fm L 2~3 DEHEHDBDMBIF LA ETH T, PFHE
X B-1 Tk, #EEBEODIZ L 20D MLG Y
N—TBRE, EIETXRTDO MLG 7 Vv—7"T wm*/m
WB3UETHVARE22bDbE ol 2@ MLG Y
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FERX A-1, B-1cB T 5HBO MLG 7V —70 m*-m BE%

Relationship between m* and m of MLG groups for saplings in Plots A-1 and

B-1.

Quadrat size is 4 X4 m. Broken lines show m*/m=1. In Plot A-1 groups of m*/m=1.5 and
m*/m<1.5 are plotted by open and double open circles, respectively.
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B-6. FEX B2ICBTSEIIAKRD MLG 7 Vv—T7D

Paxiil
Distribution of MLG groups for stand trees in Plot
B-2.

N—FRBUTC, m*emEOBEBFE1IERKODEZRTEL
ERPLENDE LD Tholee 2o DRERIZ, HAEKXB-1
Tix, BT XRTOMLGZ v—FicH@EL T, [B—
MLG OHRIDGE R L T b Z L 2R d,

FHEX B-1 THEM THRORE LT 127 77
(&7 7 7HE— MLG OMfE» 5% 5) 056, K
s o T EHETE DI, M-4 D MLGCII,
17, 18, 33, 43 ® 27 5 > 7 (MLGC11 TiX A
T, MLGC17 T3 REETDO7 Z707) 25887 7
v T Hhot, M-4D MLGCI7, 19D 27 7 ¥ 7
(MLGC17 TRETDO 275> 7) 2&0E04750 7
T, ThZTnEEBOEHC L VREOHERSEE T
Hots, HEBOMEREZEDLSARFEEE Y 7> 7D
AIREMED R 2 o T2,

#-5. FAEX B-1IcHEHT BE— MLG OIIK & #Hs & D
SIBERDEL

Distributional overlap of stand trees and saplings belong-
ing to the same MLG group in Plot B-1.

MLG group Number of quadrats®

Ratio®
. Trees Saplings Saplings and (R)
MLee (V) (N) Trees (Nw)

(3]

1) 17 4
2) 11,13 2
3) 8 1
4) 12 5
5) 31 2
6) 56 1
7 3
8) 40 2
9) 14 3
2
1
1
2
1
0
0

o o O
no

=
—
-~

17

~N Sy OO U e W

10) 48

11) 41

12) 22

13) 24, 26, 39, 52

14) 20, 25, 30, 43

15) 10, 42

16) 18, 33, 37, 38, 45
50 54, 56, 60

17) 1, 3, 6, 16, 19, 21 1
23, 29, 32, 49, 61
63

N WO O =N NN O
OO OO O D D D e DN =
[l B e R e B B e B e B el e i - =4

(=]
(=]
<

2 Number of quadrats in which sapling (s) and /or stand tree(s) occur.
Quadrat size is 4 X4 m. ® Ratio(R), given by Nu/(Ns+ Ni— Nu), shows
degree of the distributional overlap.

3)  RIEEIC BT B K & S

BI-6 i¥, FAEX B-2 128 B32KD MLG 7 )v—70
SR TH 2. £ MLG 7V —7829D> %, KA
1D MLG 7 V—71311 Tholz (£-3), BRI K
Bo2LLED MLG 7 V—7TiE, Y5 ABER SN
S ERT MLG 7 v—7 (MLGC11, 137%&8) bH-
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