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Table I Number of trees in each tree species and height class.
Height class
Species 012345867 8 9 10 11 ]2 13 14 la 16 17 18 19 20 21
| | i 1 | i i i | i
12345678 .) 10 11 12 13 14 1o ](: 17 18 19 20 21 ZZm'Iotal
Lindera triloba (0 %3} 2 91010 5 4 40
Clethra barbinevvis () a2 7) 23 341 2 2 4 R 21
Castanea crenata {7 V) P2 58 41 1 20
Quercus mongolica var. grosseserrala E E
(229 5) 1 R 2622 116
Hex macropoda (745 3 2 32 21 1 14
Hydrangea paniculata (/) 27 &) 313 3 3 13
Sapium japonicum (7 &) 31331 11
llex crenaia (4 XY %) 12511 10
Prerostyrax corymbosa (2.2 %) 1 4 1 1 11 g
Pourthiaea villosa var. lagvis (4~ %) 11 2 4
Tsuga sieboldii (i) 1 11 3
Carpinus tschonoskii (4 2 F) 1 1 1 3
Acer sicboldianum (25757 5 25) 1 1 2
Magnolia obovata (kA / &) 1 1 2
Betula grossa {3 X A) 1 1 2
Plevis japonica (72 ¥) 11 2
Vibuwrnuwr wrightli (2 v <H+X3) 1 1 2
Rhododendron mayebarae 1 1 9
(FoTd7 3vRyvy)
Viburnum erosum (/3 H X 3) 11 2
Magnolia salicifolia (8 3 2%) 1 1
Carpinus laxiflova (75 ¥ 7 1 1
Symplocos myriacea (8 2 J97 7 8 F) 1 1
Hex pedunculosa (V 2:7) 1 1
Rhus trichocarpa (¥ ) 1 1
Acanthopanax innovans (337 75) 1 1
Hex servatu var, argulidens 1 1
(1 27 AEFH)
Total 1 62219322018 5 6 5 6 6 4 1 816 6 3 1 18
36+ B o -
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Fig. 1

Frequency of trees in each height class.
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Table 2 Number of trees in each tree species and d.b.h. class.

Bull. Kyushu Univ. For. 66. 1992

D. b. h. cisass

Species (|) f fil ? 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 cmTotal
Lindeva triloba (¥ 1€ ) 51610 9 40
Clethra barbinervis (V) a v7) 1255 6 [ B B 21
Castanea crenata {7 V) ? 2 4 41 3 311 I? 20
Creercus nwsngé)é:_c; )var. grosseserrala 1 1 IEL 2 3 4 12 1 s 16
Hex macropoda (745 3211 4 2 1 14
Hydrangea paniculain {723 7Y ¥} 1 110 1 13
Sapium jeponicum (¥ 5 %) 25 21 1 11
Hex crenata (4 27 %) 4 4 1 1 10
Prerostyrax corymbosa (.27 &) 32 31 4
Pourthiaea villosa var, laevis (hevdy 1 2 1 4
Tsuga steboldii (°Y 47) 1 2 3
Carpinus Ischonoskii (A4 X 2 F) 11 1 3
Acer sicboldianwm (219 59 5 2 F) 2 2
Magnolia vbovate (R4 /%) 1 1 2
Betula grossa (2 A A) 1 1 2
Pileris japonica (72 &) 1 1 2
Viburnwom wrightii (3 ¥ <4< X3} 11 2
Rh()dodembjo{z maye‘lm‘ma“ ., 1 1 2
(Fordy 3y yY)
Viburnum evosum (2737 7% X 1) 2 2
Magnolia salicifolia (5 2c373) 1 1
Carpinus laxiflova (7 7 ¥ F) 1 1
Symplocos myrlacea (F 0477 5 &) 1 1
Hex pedunculosa (7 3 :7) 3 1
Rhus trichocarpe (Y2 n ) 1 1
Acanthopanax mnovans {3 37 72} 1 1
Hex servata var. m*guli(}egis 1 1
(4 R 28K &)
Total 1141293311 9 6 4 3 2 4 6 7 5 4 6 1 2 1185
104 [
ﬂ Castanea crenale and
- Quercus mongolica var.
@ - grosserrala
¢ 30+ -
<
“5 =
b
£ 20
=2
7z
10+
0

Diameter at breast height {cm)

Fig.2 Frequency of trees in each d.b.h. class.

2

fureieRes

A ST



JUKEHE 66, 1992 5
3 BHEHIHEA & 2 QBN
Table 3 Composition of trees in each layer.
Species Nun]be{' Nuwbex: Mean  Mean Basa‘l area Covgrage Re!a‘ti'\fe‘
of trees  of stems height m dismeter cm cm % dominance
- Upper layer ~
Castanea crenata (7)) 20000 20 18.3 28.1 12884.3 44.5 53.5
Quercus maini,;\oé{'cg )var. grosseserrata 15( 2) 17 18.6 24.5 9567.6 26.6 37.2
Magnolia obovata (K4 /7 %) 100} 1 18.0 33.7 892.0 1.8 2.8
Hex macyopoda (7 5 8) HI M 1 18.1 21.2 353.0 2.7 2.5
Carpinus tschonoskii (4 % 3 F) 10 0) 1 16.7 20.4 326.9 2.6 2.4
Betila grossa (3 X A) 10 1 18.4 18.0 254.5 1.0 1.6
Subtotal T Y 2u4218.3 79.2 )
- Mid layer —
Clethra barbinervis (3) a 7)) 130 3) 16 10.6 9.2 1400.2 10.2 42.9
I macvopoda (7 A ~5) 8( 5 15 10.8 7.5 1262.1 10.0 35.3
Ptevostyrax corymbosa (x.7 7 %) 2(1) 5 9.0 2.9 82.6 1.2 4.8
Acanthopanax innovens (337 75) 10 1 12.2 17.0 227.0 0.7 4.4
M. obovata (B4 / &) J A Q)] 1 11.6 12.8 128.7 1.0 3.8
Magnolia salicifolia (¥ 43 +%) 100 1 16.8 9.9 77.0 1.3 3.7
Q. mongolica var, grosseserrata (2 A ) 9} 1o 1 11.8 10.7 89.9 0.6 2.9
B, grossa (2 X R) 1o 1 9.1 8.1 51.5 6.4 2.2
Subtotal (9 al 3190 2.4 )
— Lower layer ~
Lindera triloba (¥ 11% ) 40(21) 92 4.9 2.3 1071.5 18.1 36.0
Hydrangea paniculata {7 ) 77 F) 1300 13 5.7 6.5 459.7 3.9 11.3
Tlex cvenata (A 274 10( 0) 10 5.4 5.8 369.6 2.8 8.7
Sapium japonicum (¥ #) 11( 4) 15 5.4 3.6 277.8 3.6 8.7
C. barbinervis (U a7} 8(0) 8 6.9 6.5 280.9 2.2 6.8
P. corymbosa (£ /%) 7( 3 11 5.7 3.3 172.5 3.9 6.7
1. macropoda (7 7 3" 5(4) 5 6.9 5.9 138.2 2.0 4.3
Powrthinea villosa var, laevis GV ) 4 3) 8 4.9 1.8 41.7 1.0 2.3
Rhus trichocarpa (¥ ni) 100 1 8.0 13.0 132.7 0.7 2.2
C. tschonoskii (4 2+ F) 200) 2 6.5 4.5 35.4 1.1 1.8
Carpinus laxiflora (7 % ¥ ) 1( 0) 1 7.6 8.0 50.3 1.3 1.8
Tsugn sieboldii (47} Hm 3 3.3 3.5 31.6 0.7 1.7
Preris japonica {7 &1} 200 2 5.0 5.8 59.1 0.6 1.6
Rhododendron mayebarac s 20D 3 139 551 0.4 1.4
Acer sieboldianum (250 7 7 2 F) 200 2 5.2 3.2 15.5 0.6 1.2
Symplocos myriacea (5 > 3775 F) 1¢ 0} 1 4.8 5.8 26.4 0.4 6.9
Viburnum ervosiwm (237 <X 3} 200 3 3.0 1.6 9.4 0.2 0.8
Viburnum wrightii (3 vy <4 ~vX 3} 200 2 3.5 2.5 13.4 0.1 0.8
Hex pedunculosa (V2 ) 100 1 2.5 2.2 3.8 0.2 0.5
Hes sermale var, agutidens o2 a7 16 75 0z 05
Subtotal usey s w21 a0
Total 185(45) 267 30849.4

The figures in parentheses indicate the number of multi-stem trees,
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Fig. 4 Crown projection diagram.
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Table 4 Number of trees in each tree species and age class.

Age group
Species 0 a 10 1‘3 20 2 30 3.) 4(} 45 00 5:3 60 65 70 75 80
5 1() 1.) 20 23 30 3) 4() 4-) aO 55 60 63 70 7> 8() 85 Years Unreadable Total

Lindera triloba (¥ u %) 32575434131 2 40
Clethra barbinervis () a 07 11 533222 1 1 21
Castanea crenala (7)) ér“"-Z'"S"-.:&“:i"E‘g 4 20
’Q{Iz;gwas m()(ﬂfg%:gg;}ﬁx‘ grosseser- 2”1“_2“—%“1“5“1.; 16
lex macropoda (7 & 3} 1 1 1 2 122 21 1 14
Hydrangea paniculata(/ ) vy ) i 3 11 7 13
Sapinm japonicum (¥ 7 &) 2 3 2 4 11
lex crenata (A X V%) 11 33 11 10
Prerostyrax corvymbose (a2 /%) 2 111121 9
Pam-[fuaea( /1;1{;[;03/(1/;?1 laevis 1 1 1 1 4
Tsuga sieboldii (*/ #7) 2 1 3
Carpinus tschonoskli (A 2 2 %) 1 1 1 3
Acer sieboldiantm . 1 1 9

(TN F 7% 2 F)
Magnolia obovala (KA /%) 2 2
Belula grossa (3 X %) 1 1 2
Pileris japonica (74 &) 1 1 2
thumum( 1;41\ ig'ZfI;; %) 1 1 2
Rhododendron maye?amq 1 1 2

(Frdd 2 ynNyyy)
Viburnum erosum (23237 W< A 1) 1 2
Mugnolia salicifolia (¥ 15 23) 1 ]
Carpinus laxiflora (7% ¥ 5) 1 1
Symplocos myrlacea . 1 1

(v sE)
liex peduncidosa (Y 3 T) 1 1
Rhws trichocarpa (¥ %0 ) 1 1
Aum!lzopam/x innovans 1 1

a¥F TG k

llex serrata var. mgundcm 1 1

(A 2D AEFF)

Total 15 7141410102114 9 9 6 8111413 4 15 185
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Table 5 Dead trees.

Number Diameter at ground level

Species

of trees Max. Mean
Hydrangea paniculata (/) 2 %) 103 18.4cm 4.3
Lindera triloba (¥ 1% ) 48 7.4 4.6
Rhus brichocarpa (Y= 73 34 12.0 6.5
Quercus mongollica var. grosseserrata (2 X+ 7) 18 20.0 8.2
Clethra barbinervis (V) a7 7) 13 9.1 6.3
Plevostyrax corymbosa {3/ %) 7 7.5 5.5
Hex crenata (4 X 77) 6 6.1 5.5
Castanea crenale (7°V) 5 14.8 10.7
llex pedunculosa (V3 ) 2 5.0 4.8
Tsuga sieboldii (7 I7) 2 2.1 1.8
Acer sieboldianum (2,57 37 5 2.7 1 3.2
Betula grossa (3 A RA) 1 2.8
Sapium japonicum (7 F) 1 5.2
Rhamnus crenata (4 YV / F) 1 13.8
Lyonia neziki (3 %) 1 3.0

#£6 MK O EMR

Table 6 Annual ring number of dead trees.

Species at gﬁ&??ével of al;zr?:z]i}l)errings
Lindera triloba (¥ 11 % ) 7.12 cm 40
L. triloba 6.26 47
L. triloba 4.40 32
L. triloba 3.40 2447
L. triloba 7.44 53
L. triloba 6.36 38
L. triloba 7.12 38
L. triloba 7.24 35
L. triloba 0.46 3
L. triloba 4.62 35
Hydrangea paniculata (/%) 7Y ) 18.40 53+ 7
Clethra barbinervis (V) a 77} 9.06 34
Quercus mongoliva var. grossesevrata (2 X 7) 7.76 43
Q. mongolica var. grosseserrata 8.80 42+ 7
Tsuga steboldii (7 #) 2.10 38
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3.3 ZEAROHIRE & £ DR

— I TR E R T AR I SO L OWE <, & ICHR - ERBEHKT 5
BRI ZOWENE LWL S THD, RTIEEOEITIE L TR (8, 1990) &K
BN H SN BBRIEEBOBEG 2 L b D TH 5, WO ARG T R
D 60 BLL WSS B S 1L, PRl 82 OATEMS TH 26 D > 5 10 BfE,N L5
BWThotz, RS FAFEMDSOHEE - EAREOB LM L &4 SN BHHIC OV TLHER
DHBEEEETRLTWS, ZORMPCEREOELSTEY oevid, £40@8EDS 5 21 {F
DS 2~T A (EH4R) DEREBEITIIETHAEHMARTHY, ZOLBED 76 1L
ARICHELTOR, FBIRLEHARC OO THEBNOBER 2R bDTHL, HADZ
U, 3XF7OHBRIEBTREOEREINNE L, TRTAOBITIZIZERICREE
LTWwiz, LaL% L OLEREREERIKE,LY, BEOERZEIREVWILE
RLTwi, Yy uEY TEQEABELVWEL S Thol, RTRYuEYORTO
EEOES L IEEE L QBB ERL Tv» 5, BERKIC ITRER T 5 cm, FiH T 35 F£2B R
2H00% <, ThBEDEERTORETEHAROBTH o7, £ 10 FELT ORI
FARCLEARERD b O THERIGEEL LD o7z, Licdso THEROMEE 10~35 F
Thote, BERESEAREZIET 2 &, FERMIEET 2 WEEZRZLBAROERO THEER
KD KEWHERDS ST, SEAROEHL EORIBICHE L L HBROBHR S D, 5
I BHNRIBOE 2 1 AT DS A TV, ILHRNEOEREN 35~47 DEICH D,
MEERRREK Tem Th-o iz,

#7 HEHERRO MR

Table 7 Frequency of multi-stem species.

Stand age {years) 9 21 26 52 82
Number of multi-stem species 11 15 42 14 10
Total of tree species 18 25 61 28 26
Percentage (%) 61.11 60.00 68.85 50.00 38.46

8 W KK B A FEREO S BEEHRE

Table 8 Frequency of multi-stem trees in the dominant mid and lower trees.

Stand age (years) 9 21 26 52 82
Gt b (9377 TE EW BW R o
Lindera triloba (¥ 0 %€) 33,(3%) Zé(é}%) igflg) g%(gg) gg(g(l))
e ot 457 HEN
llex macropoda (74 5) S0 el w0000 st

The figures in parentheses indicate the number of multi-stem trees.
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Y DEAROUBRIE

Tabe 9 Age structure of multi-stem trees.

Upper layer

Castanea crenata (7 V) @ 82,81
Quercus mongolica var. grosservata .
T A 3) @79,77@77,73
Mid laver
Clethra barbinervis (V) a7 7") @ 56,513 43,18 @ 38,32

Hex macropoda (7 4 N5)
Plerostyrax corymbosa (r.7 /%)

D54,19@78,9,53 66,64, 12@ 78,45
@ 44,8,5,2

Lower layer
Lindera triloba (¥ € ¥)
Sapivm japonicum (¥ 7 &)
Prevostyrax corymbosa (217 &)
Pourthicea villosg var. laevis

45,29, 26, 24, 23, 18, 12 @(40), 36, 23,17, 17, 18, 13

®

®39,35@25,22®20,15
®35,17,15@ 37,9 @ 29,24

51,21, 18,18, 13,3 @ 43, (38), 29, 14,3 ® 56, 26, 17, 16

(B H) D41,13,8@33,7® 13,8
Rhododendron mayebarae .
(Frasrynyyy) ©821
Viburum ervosum (2,52 <X 3y D9,4
{lex servata var. arvgulidens @ 20,12

(A 2Ty RERF)

D~®, indicate the tree number ; The figures in parentheses indicate the ages of dead stems ;
The five most multi-stemed trees were sampled from L. tiloba.
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8 , .
o single stem tree
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Fig. 7 Relationship between age and d. b. h. for L. #iloba.
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# 10 EARBONELZER)
Table 10 Fluctuations ranking of upper layer trees.

Ranking Years

—80 —~76 —70 —65 —60 —H6 —~50 —45 —40 —~35 —30 ~25 —~20 ~15 —10 ~5 —
1 st 10 10 10 10 2 2 2 2 2 2 2 2 1 1 1 1 1
2 nd 4 4 4 2 4 5 5 5 5 6 1 1 2 2 2 2 2
3 rd 11 11 11 4 5 4 4 4 4 7 7 7 7 6 6 4 3
4 th 31 5 5 5 10 10 10 7 7 5 5 6 6 7 4 6 4
5 th 31 34 34 34 10 7 6 6 4 6 4 4 4 5 5 5
6 th * 24 11 11 1 6 10 1 1 4 5 5 5 7 3 6
7 th 24 * 6 6 6 1 1 10 9 9 9 3 3 3 7 7
8 th 36 6 24 1 711 1 9 10 3 3 9 8 8 8 8
9 th 26 19 7 7 3% 15 14 3 3 10 W 8 9 9 9 9
10 th 6 20 20 15 26 26 9 14 14 14 14 14 14 10 1w 10
11 th 19 26 19 26 15 14 2 11 1 8 8§ 10 10 14 14 1u
12 th * 31 26 24 29 34 3 2 8 11 11 16 1t 11 11 12
13 th k23 1 19 24 29 15 12 26 12 16 11 16 12 12 13
14 th 20 7 % 12 u4 9 12 15 12 16 12 12 12 16 13 14
15 th % 23 200 27 24 29 29 29 26 26 26 13 13 16 15
16 th 1 1 31 29 3 12 34 8§ 16 15 15 15 16 15 15 16
17 th 3 % % 35 12 21 24 16 15 29 29 18 18 18 18 17
18 th 36 35 23 =% 3 27 24 24 24 18 13 26 26 19 18
19 th £ 1227 19 19 8 19 35 18 24 24 24 22 17 19
20 th ¥ &% 31 20 3 3 36 19 3B 13 29 29 24 22 2
21 st 18 36 % 31 =« 19 27 36 36 22 22 22 19 23
22 nd 3B 14 % 23 31 16 35 18 31 30 19 19 23 26 22
23 rd 14 29 14 * 28 36 34 31 23 31 23 23 17 24 23
24 th 29 % 3 37 16 % 23 27 30 19 31 17 29 25 24
25 th 12 % 3 20 23 31 23 19 23 17 25 25 20 25
26 th 3 18 18 9 8 31 % 34 28 35 30 27 28 27 26
27 th 27 27 9w % 23 28 28 28 13 32 32 31 27 29 27
28 th 38 28 = 36 % 20 18 30 22 36 27 28 30 28 28
29 th *® % 28 28 37 37 22 % 27 28 25 30 31 30 29
30 th * 3 3 18 36 18 20 22 % 27 28 32 32 21 3
31 st 28 38 37 8 % 38 30 13 3¢ 17 3 3 20 31 31
32 nd ¥ % 38 38 38 % 37 20 32 25 3 36 3 32 32
33rd * 9 9 16 18 % 38 38 17 % % & *x ok 33
34 th 8 8 % &% 22 17 37 25 34 37 20 36 33 *
35 th * 13 % 13 30 13 17 20 37 33 33 33 35 34
36 th 22 % 13 22 25 4« 25 37 20 20 37 34 34 35
37 th 13 16 33 *x 13 33 32 38 34 34 34 37 36 36
38 th # % % 30 33 25 33 33 38 38 38 21 37 37
39 th # % % 25 17 %k % kx 39 % 39 39 38 38

40 th 16 25 25 33 & 32 4 39 % 39 x % 39 39
~80 =75+ « « —b, Years before cutting ; *, Mid and lower layer trees ; The figures indicate the upper
layer tree numbers.

Thb, BRBECBTEZ VL, B, THEVWThOZ ZAIZBWTHIELZ LT T»
BEERE G, —HIRXFTEET T AL BEME T T aEENS -, HERRE L
BT BT 28 AR DS, Ua v T E BT TBAEERS G, BB T TR
DI AAW+3T ENELE BT T30 D, BREBTCR YV Yy ¥REGE BT Th
7 2 AREELTCwE, yaedidh, T2 7 A5E5L Twa28, BAETFTn
DK S, Linb 2O TFEAKE W, /205 2 {@kiEvw3hb —38, —55 &IEA %
THFTwa, ERBOKESIHESSE S0 T > 7 SN ARV, B - (ER%
OB TROEICRE L OHRSSE TR > 7 SRy, BHORE & HcIE
R T Cwa, ZHIRBEEORE L 2MBILOBRLRLTVSLEE LS,
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Summary

In this paper, we have attemped to clarify the development of a deciduous broad-leaved forest from
the viewpoint of stratification, age compostion and diameter growth.

The forests surveyed were.clearly stratified into three layers ; upper layer (h=tree height>14m),
mid layer (14>h>8m) and lower layer (h<<8m). The upper layer was dominated by kuri (Castenea
crenata S. et Z.) and mizunara (Quercus mongolica var. grosseserrala Rehd. et Wils.) trees, the mid layer
by ryobu (Clethra barbinervis 8. et Z.) and achada (Hex crenafa Thunb.) trees, and the lower layer by
shiromoji (Lindera triloba Bl) trees. The low crown coverage of the upper layers caused the lower
layer trees to increase in density and crown coverage. The ages of the upper layer trees, the mid layer
trees and the lower layer trees were 62 to 82, 36 to 78 and 4 to 78 years, respectively. The initial
appearance of individual trees was concentrated during a period about 80 years ago. From these
findings, the surveyed forest has been identified as a secondary deciduous broad-leaved forest that
had developed in the gaps or openings in the forest. The frequency distribution peaks for tree ages
were found in both advanced and younger age groups. The peak in the younger age group is presumed
to be closely related to young individuals of sprout origin.

Judging from changes in diameter ranking, it was evident that kuri and mizunara trees ranked
highly at an early stage in the development of the community and became stable in the higher ranks.
Mizunara trees were dominant over kuri trees in diameter until recently, but now kuri trees seems to
be dominant. Some of the mid and lower layer trees ranked highly at an early stage after gap
formation., But with the development of the community, their rank has gradually shifted to the
medium and subordinate class.





