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Fo— 1 FEMUROBAEZL (A% ha)
Table 1. Change of floristie composition in number (No/ha)
f: P -1 P2
TL T2 |13 Ta|ws | M6 | ML T2 T3§T4§T5{T6
i ! : : :
s v 1.442 11,415 |1,415 {1,388 11,415 {1,415 {1,251 |1,223 11,195 11,112 {1,195 {1,195
Maghilus thunbergii (41.8){(44.1){(45.3){(45.2)1(44.5)(45.3)[(60.0) (61.1)](60.6)[(60.6)|(54.4)| (55. 1)
7l 160 134 134 134 80 27 56 56 56 56 -
Pinus densiflora (4.6)] 4.2)) (4.3)] (4.4)] 2.5 0.9 2.7 2.8) 2.8 G.1
DAL F - - — —— - - 83 83 83 83 28 28
Cinnamomun camphora (4.0)) (4.1) (4.2)] (4.8)} (1.3)] (1.3)
VA AR S 80 80 80 80 80 80 56 56 56 56 56 56
Cornus brachypoda (2.3)] (2.9) 2.6)] (2.6)] (2.5)] (2.6)] (2.7)] 2.8)] (2.8)] (3.1)| (2:5)] (2.6
e 80 80 2 27 27 27 — — — - — —
Celtis sinensis var. (2.3) (2.5)] (0.9)] (0.9 0.8)} (0.9
Jjaponiea ‘
7 Y o - i o e e 111 83 83 83 83 83
Castanea crenata (5.3)} 4.1 (4.2)] 4.5); (3.8)] (3.8)
vt 507 507 507 507 534 427 83 83 83 56 28 28
Rhus sylvestris (14.7)|(15.8)1(16.2)|(16.5)[(16.8)|(13.7)} (4.0)] (4.1} (4.2)] 3.1} (1.3 (1.3)
PPy 160 107 107 107 80 80 | 2501 222 | 222 195 111 83
Prunus jamasakura (4.6)1 (3.3)] (8.4)1 (3.5)1 (2.5)] (2.6)1(12.0){(11. D{{11.3)|(10.6)| (5.1)] (3.8
Fode S F 53 53 53 27 27 27 - — - o - —
Albizzia julibrissip (1.5) (1.7 (1.7)] 0.9 ©.8) 0.9
Zom & 480 . 481 481 481 587 | 587 28 28 28 28 56 56
Symplocos lucida (14.0)1(15. 0015, 4| (15.7)[(18.5)1(18.8)| (1.8)} (1.4)] (1.4} (1.5) (2.5)] (2.6)
bl 134 134 134 134 134 134 - d - e - —
Actinodaphne laneifolial (3.9) (4.2)] (4.3)] (4.4)] (4.2)} (4.3)
AR 27 27 27 27 27 27 — e - - e —
Ilex chinensis (0.8}, (0.8)} (0.9 (0.9} (0.8 0.9
R, o — o — — — 28 28 28 28 56 56
Cinnamomun jaonieum (1.3)) (.9] (1. (1.5) (2.5)
Ve bp i 27 27 27 27 27 : - - - - e -
Vaceinium bracteatum | (0.8)] (0.8)] (0.8) (0.9) 0.8} 0.9
HoVI -] = = = = = = —| = — 28] 28
Dendropanax frifidus (1.3)] (1.3)
AXEET 27 27 27 27 53 107 28 28 28 28 1 250 ¢ 250
Ligustrum japonicum | (0.8)) (0.8) (0.9 (0.9 (1.7) 3.4 (1.3} 1.4 (.49 (1.5)QL.4/(11.5)
B A -l - = = = = = = =] —| 56| 56
Eurya japonica 2.5) 2.6)
CEET /P 18, — | — | = = =] = =l = = = =
Daphinphyllum 3.9
teijsmannii
e oI 107 | 107| 8| 80 8 | 8| 8 8| 83| 8 83 83
Buseaphis japoniea 3.1 (3.3)] (2.6)] 2.6)] (2.5)] (2.6} (4.0)] (4.1)} (4.2)] (4.5)] (3.8)] (3.8}
NI, 27 27 27 27 27 27 . — - — - e
Pourthiaea villosa var.i (0.8)] (0.8)! (0.9! (0.9} (0.8)] (0.9
laevis
SR =T — = =1 =] =] — o8| 28| 28| 28 —| -—
Lindera glauea (1.2) (L. 1.4 (1.5)
4mew — = = = = B = = = =167 a7
Pieus erecta (1.8) 7.6y (1.71)
48 (Total) 3,446 13,206 |3,126 33.07 {3,178 13,126 2.085 |2,001 11,973 {1,836 2,197 2,169

T1; Oet. 1972(1st), T 2, April 1974(2nd), T 3, Oct. 1975(3rd), T4 ; Feb. 1978(4th),
T 5, Oct. 1980(5th), T6; Mareh 1983(6th), (

) %
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%—2  MHIOHTIBAHORELI (m¥/he)

Table 2, Change of basal area for each species (m?/ha)
P — 1 P — 2
mi|r2lTs|malns [we M1 w2 T3§T4IT5]T6
! : ;
P Vi . 16.01] 16,72 19.55 20.43] 22,17 23.50] 15.26 16.28| 19.20; 19.05 21.62| 23.50
Machilus thunbergii (52.33((53.2){(51.3){(50.7)(50.8)1(53.9) | (59.9){61.4)|(60.1)1(69.5)(60.7)|(60.3)
TR 3.23] 2,960 3,19 3.50 2.08 0.86 1.63 1.78 2.14] 2.35 -— o
Pinus densiflora (10.6)| (9.4)] (8.4) (8.7 (4.8)] (2.0)! (6.4): (6.7)] (6.7) (7.3)
AV o — — — — - 0.81 1.02 1.30] 1.431 1.33 1.50
Cinnamomun camphora (3.6); (8.8)) (4.1)] (4.5)] (3.7 (3.8)
VA PERYWE 1,62 1.82 2.20{ 2.47| 2.86] 3.11 1.20; 1.35 1.65 1.79 2.17| 2.45
Cornus brachypoda (5.3)| (6.8)] (6.8)| (6.1)] 6.6)] (7.1); (4.7} 6.1} (6.2)] (5.6)| (6.1)| (6.3)
x ) F 0.69| 0.76, 0.77| 1.00| 1.09, 1.16 — —_— — — — —
Celtis sinensis var. (2.3)] (2.4} 2.0)| 2.5)] 2.8} 2.7
japonien
Z Y — - - - — ~ 1 3,000 2.68 3.47 3,49 3.76 3.91
Castanea crenata (11.8)[(10.1)1(10.9){€10.9)1(10.5)1(10.0)
PRNE 3,35] 3.671 4.57| 4.69 4.94) 4.56] 0.37| 0.36 0.44] 0.36; 0.28 0.30
Rhus sylvestris (10.91(11.7|(12.00|(11.6)](11.3)[(10.5)| (1.5)] (1.4)} (L.4)] (1.1)| (0.8) (0.8)
YoWs T 1,390 1.26] 1.60 1.77 1.99 2,17 2.25 2.27) 2.74 2.53| 2.49 2.54
Prunus jamasakura (4.5)] (4.0)] (4.2)] (4.9)] (4.6)] (5.0)] (8.8)] (8.6) (8.6)] (7.9)| (7.0)] (6.5)
PO 0.38| 0.37] 0.52 0.43 0.47, 0.51 — | —| — —| —| —
Albizzia julibrissip (1.2)} (1.2)) (L)) (.0 .| 4.2
g B 2.520 2.77] 3.54; 3.73] 4.50| 5,120 0.06 0.07 0.10] 0.10] 0.23 0.24
Symplocos lucida (8.2)} (8.8)] (9.3)] (9.3)[10.3)[(11.8); (0.2} {0.3)] (0.3)] 0.3)] (0.6)} (0.6)
AT/ % | 0.35 0.35 0,46 0.48 0.9 0.54 — | —| —| —] —| -~
Actinodaphne lancifolia] (1.1); (1.1 (1.2)} (1.2} 1.1y (1.2)
FTALE 0.06 0.06/ 0.07] 0.07 0.09/ 1.00 — | —| —| —| —| =
Ilex chinensis 0.2)} 0.2)} 0.2)| 0.2)] (0.2)} ©2.3)
YTzurA — 1 = = = = —1 0.8 0.08 0.10 0.08 1.80 2.26
Cinnamomun japonicum 0.7 0.2)] 0.3)] (0.2)] B.1| 5.8)
Ly iy R 0.06] 0.07 1.000 1.00 1.09 0,12} — — - - - -
Vaceinium bracteatum | (0.2)] (0.2)} (2.6)} (2.5) (2.5)] (0.3)
nHLIS — = = = = = = = = =1 0.8 006
Dendropanax Irifidus 0.1 0.2)
AXREF 0.050 0.06/ 0.07 0.07;] 1.23 0.23 0.08 0.09 0.1 0.13 0.70| 0.79
Ligustrum japonicum (0.2)1 (0.2)} (0.2)| (0.2)] (2.8)] (0.5); (0.3)! (0.3)| (0.3 0.4)} 2.0} 2.0)
B A - = = = = = =1 = =101 012
Rurya japonica 0.3 0.3)
R PN 03 —| —| — = = = =] = = —=| -
Daphinphyllum (1.3)
teijsmannii
:J"/_ijr . 0,430 0.47] 0.49] 0.56] 0.54] 0.54 0.46 0.49 0.62 0.63 0.64 0.68
Fuseaphis japonica (L4 (1.8 (1.3)] (1.4 (1.2)] (1.2)] (1.8 (1.8) (1.9)) (2.0} (1.8) (1.7)
HTUhH 0.07 0.07 0.09 0.100 0.10, 0.11 — | —| —| — — —
Pourthisea villosa var.| (0.2)] (0.2) 0.2) (0.2)! (0.2)} (0.3)
laevis
L maoaNy - - - ~ - - 0060 0.07, 0.08 0.08 — -
Lindera glauea 0.2): (0.3)! (0.3 (0.2)
e — =] = = =009 — = — — 047 0.62
Ficus erecta 0.2) (1.3)! 1.6
4 &k (Total) 30.60] 31.41 38.12 40.30| 43.65] 43.62) 25.46; 26.52 31.95| 32.02 35.64; 38.97

T1—6, ( );refer to Table 1.
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Table 8, Tree density for each species in two height classes.
(No./plot, P-1, Oct. 1972)

height class
<79.9m >10.0m

M. thunbergii 25 29
P. densiflora — 6
C. brachypoda 1 2
A, julibrissip 1 1
C. sinensis var. japoniea 2 1
P, jamasakura 2 4
R. sylvestris 3 16
8. lucida 14 4
A, lanciflora 5 —
D. teijsmannii 5 -
B, japonica 3 1
I. chinensis 1 —
L, japonicum 1 —_
V. bracteatum 1 -
P. villosa var. laevis 1 -

Total 65 64
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—7, BREHCRA & DY v ¥, Y2H#Fs I, svs i X%, ThHvY, 2ok (Al
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207 . O Bormann 52 5 aggradation
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F—d B, RONAREE BT w vk, P—2, Oct. 1972)
Table 4. Tree density for eaeh speeies in two height classes.
(No/polt, P-2, Oct. 1972)
T

‘; height eclass

<11.9m >12.0m

M. thunbergii 23 22
P. densiflora — 2
C. brachypoda = 2
C. camphora 2 1
C. erenata 1 3
P. jamasakura 6 3
R. sylvestris 3 —
S, lucida 1 -
B, japoniea 3 -
L. japonicum 1 -
C. japonicum 1 —
L. glauca 1 —

Total 42 33
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= N EIFREICRHIE LT A2 o 338 UAIINY 2805 H %, U b HEEAEKS W6,
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Table 5. PFloristic composition of undergrowth (No./ha, Oct. 1975)

P—1 P—2

(SR S SR Burya japonica 1,282 389
X Eo® F Ligustrum japonieum 801 1,390
e v Machilus thunbergii 534 278
v ag Ny Lindera glauca 240 28
4 % ¥ U Ficus erecta 240 250
2 o ES Symplocos lueida 214 56
< BV 3 Actinodaphne laneifolia 80 -
vy oy oK Vaccinium bracteatum 53 —_
I VI Dendropanax frifidus 53 56
o v XA Euscaphis japoniea 53 -
ot} + 3 Quercus serrata 27 —
o o & Rhus sylvestris 27 28
I S Acanthopanax sciadophylloides 27 -
Wwow AR Viburnum dilatatum 27 56
VAW A S Cornus brachypoda 27 e
v owm ¥ Neolitsea serisea 27 e
AN S A Callicarpa mollis 27 306
NP4k Helwingia japoniea — 278
a3 2wovyy e Rhododendron reticulatum - 56
4 F & & Ligustrum obtusifolium — 56
yoow B Y Lindera umbellata —— 28
AR R Elaeagnus glabra e 28
7 % £ Aucuba japoniea —— 28
e 3,739 3,311

Undergrowth; D<4.5em, H> [.3m
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Fig. 6, Change of frequency distribution of diameter of tree.
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Table 6(1) Chang of tree density for each species classified by diameter elass. (No/plet. P—1)

B & 2 B34 B S5-6

T1|T2 T3 |T4|T5|T6 1| m2 | T3] T4 TS5 | T6 | TI T2 | T3 T4|T5| P6
M. thunbergii 16 0 16 | 11 | 1o o114 10 | 130 13 17 | 17 | 15 | 14 3 3 4 4 6 8
P. densiflora- — — — — — — 4 4 4 3 2 1 — - — 1 i —
C. brachypoda — — — — — — 2 2 — — — — — _ 9 2 2 2
C. sinensis var. japonica e — — — — — 1 1 1 — - — — — — 1 1 1
P. jamasakura 2 1 1 1 1 1 1 2 2 2 2 1 —_— — — —— — 1
8. lucida 5 5 5 5 7 7 1 1 2 2 3 4] — | — L = = - -
R. sylvestris 7 7 5 5 5 5 1 2 5 5 6 6 - — - — —_ —
A, julibrissip 1 1 — — —_ — — — 1 1 1 1 - — — —_ —_— —
E. japoniea 1 1 1 2 2 2 — — — —_ — — — — — — — —

F—6(2) HEL, SZRNONABEOEL KB/ Tey b, P—2)
Table 6(2) Change of tree density for each species classified by diameter eclass. (No/plot. P—2)
B’ & 2 B34 BH56

T1|T2 |73 |T4|T5|T6|T1 T2 | T3 |T4a | T5|T6 | T1|T2|T3|T4a|T5| M6
M. thunbergii 11 13 15 12 11 i1 13 13 17 17 17 17 2 2 3 3 5 7
P. densiflora — — — — — . - 1 1 1 — — 1 1 1 1 — -
C. camphora — — - — — — 1 1 — — — — — — 1 1 1 1
C. brachypoda — — — — — — 2 2 2 2 — — — — — e 2 2
C. erenata 1) = - - = - 2 1 1 1 1 1 1 2 2 2 2 2
P. jamasakura 2 2 3 2 1 — 2 2 2 2 i — — — —_— — 1 2
R. sylvestris 1 1 1 — 1 1 — — — — — — — — — — —
E. japonics 1 1 1 2 2 2 — — — —_ — — —_ — - — — _
C. japonicum 1 — — — — — - —_ — — — — — — — g — —

09
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Résumé

Studies on the change of the floristic composition and rate of growth for each species were
conducted in a secondary forest stand, dominated by Machilus thunbergii, developed on a
slope in the Forest Experimental Station of Kyoto University in Tokuyama, Yamaguehi
Prefecture (B 131°48°, N 84°08").

The mean annual temperature is 15.2°C, and the annual precipitation is 2090 mm. An
evergreen broad-leaved forest or laurel forest is a eclimatic climax in this area.

Two plots (P-1 and P-2), each 20 x 20 m in size, were set up on a slope in Oct. 1972.
P-1 was located on the upper part of the slope, and P-2 was on the middle part. The DBH
and height of every tree larger than 4.5 cm in the DBH was measured at a 2 or § year
interval over a period of 10 years, from Oect. 1972 to Feb. 1983.

M. thunbergii is the dominant speecies in both plots, and it covered more than 40% in
density and more than 50% in basal area. Several species of deciduous broad-leaved trees,
such as Cornus brachypode, Prunus jemaschura and Rhus sylvestris, and Pinus densiflora
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mixed in the tree layer with M.thunbergii, though the density was low. These species are
intolerant or exploitive species, and it is assumed that they established and grew quickly
during the early stage of secondary suceession. This implies that the stage of the stand
studied at present is that changing from intolerant to tolerant during sueccession.

The density of Rhus sylvestris and Symplocos lucide was rather high in P-1 while they
were very low in P-2. These two species were rather small in height and DBH as compared
with the dominant individuals in the tree layer. Many of them were found in the lower
part of the tree layer.

Eurye japonice and Ligustrum jeponicum were most abundant in the shrub layer (DBH
4.5 cm, H> 1.8m), and M.lhunbergit, S.lucida, Lindera glauce and Ficus erecla followed,
in P-1. LJjaponicum was the most dominant species in the shrub layer of P’-2, and
E.japonica, M.thunbergii and F.erecte followed. Helwingie jeponica, Lindera umbellate and
Aueunba joponice were recorded though the density was very low in P-2.

The lack of R.sylvestris and S.lueide, and the presence of H.japonica and A.jeponice
suggests that the moisture condition in P-2 would be better than in P-1.

The density of tree (Dz4.5cm) of P-2 was about 60% of P-1, though the basal area of
P-2 was 83 % of P-1, and the average size of an individual tree was larger in P-2 than
in P-1. This indicates that the soil fertility in P-2 might be higher than that in P-2.

Almost all Pinus densiflora individuals died during a period of 10 years, and the mortality
of Prunus jemosekure was high: 60%. Some of R.sylvestris died and decreased in density.
On the other hand, there was on change in density for M.thunbergii, since the dead and
newcomer were nearly equal in number. 8.lucida, L.japonicum and F.erecte increased in num-
ber.

The basal area increased from 80.6 to 43, 6ni/ha for P-1, and from 25.5 to 89.0nf/ha for
P-2, respectively. The rate of increase was very high. M.thundergil covered more than half
of the increment of the stand.

Deciduous broad leaved tree species in the tree layer had no or very few individuals in the
shrub layer, while M.thundergii and S.lucide were abundant not only in the tree layer
but also in the shrub layer. This implies that M.thunbergii and S.lucide are tolerant or
conservative species. Therefore, it is presumed that the dominance of M.thunbergii increases
in density and biomass with the development of the stand, accompanied by a decrease in
intolerant species.

In this stand, there is no individual of Cestenopsis spp. nor Cyeclobalanopsis spp. which
are the most common and dominant species in a laurel forest, and the diversity of species
of evergreen broad-leaved trees was very low. The following two assumptions are presented
here as the reason of this fact:(1) M.thunberoii establisched so densely that the other species
were eliminated. (2) As the result of human disturbance, many tree species had been elimi-
inated from around this station, and there is an insufficient seed source to develop a mixed

laurel forest.





