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Table 1. Description of survey plots in this study.
No. Location FQ}'eft gl(;g;“z;‘; Altitude Slope Plot zzlrea

type coast (km) (m) Direction Inclination (") (m?)
1 ltoshima Coastal shrub 0.05 20.00 NI15E 35 60
2 Itoshima Puasania 0.13 80.00 NS5S4E 35 100
3 Itoshima Pasania 0.90 120.00 W 32 68
4 Itoshima Pasania 0.95 90.00 N43E 35 81
5 Itoshima Pasania 1.85 240.00 N4TW 34 100
6 Itoshima Castanopsis 0.75 70.00 ST5E 35 115
7 Itoshima Castanopsis 1.00 100.00 S52E 35 100
8§ Itoshima Castanopsis 0.90 70.00 N28E 41 90
9 Kitamatsuura Coastal shrub 0.02 10.00 N55W 44 36
10 Kitamatsuura  Pasania 0.35 40.00 N8E 16 100
11 Kitamatsuura  Pasania 1.50 50.00 N4SE 10 115
12 Kitamatsuura  Pasania 4.40 150.00 S8OE 18 115
13 Kitamatsuura  Pasania 3.90 160.00 N4OE 18 115
14 Kitamatsuura  Castanopsis 3.00 250.00 NG55W 25 64
15 Kitamatsuura  Castanopsis 0.35 40.00 N46E 22 68
16 Kitamatsuura  Castanopsis 0.60 30.00 N6OE 18 76
17 Munakata Coastal shrub 0.05 20.00 N8OE 20 48
18 Munakata Pasania 1.00 170.00 N43W 22 370
19 Munakata Pasania 0.35 110.00 N20W 23 121
20 Munakata Pasania 1.80 170.00 E 38 110
21 Munakata Custanopsis 1.50 110.00 ST4E 20 180
22 Munakata Machilus 1.80 450.00 NISE 13 128
23 Kitamatsuura  Pasania 1.20 150.00 S82E 8 256
24 Munakata Mixed 0.10 80.00 NIOE 18 180
25 Munakata Cyclobalanopsis 7.80 60.00 W 5 408
26 Munakata Castanopsis 7.83 68.00 ST72W 6 130
27 Munakata Cuslanopsis 7.85 70.00 N73W 4 120
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Fig. 1. Study area and survey plots of Pasania {orests.
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Fig. 2. Forest vegetation structure of typical Pasanic and Cestanopsis forests.
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Fig. 3. Classification dendrogram of forest vegetations of coastal area in northern Kyushu, analyzed by

the cluster analysis.
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Fig. 4. Classification dendrogram of species appeared in surveyed stands, analyzed by the cluster
analysis.



A R

DTy AR 171

HFRp, AY TV T Y= BT RO - 3R
ML ahbsnwEy, A2v 7V T VENRELN,

75 AS -0k bhHs IAS—bE L TRD
St TRSORBRMEE L OB Iy I AY —
BOTREEUDWAEEE LT, oMiicL <
WERATARD 70w PSP L, S EIhe O
MOHMENTRREL Tk tELoNnDd, i,
TFNRYA BELT TNV A BREIOE LA L,
fUEL E OB ES DL 2 b2 OBHROV EDEL
TEZBNS,

VFNAFIIAI—CDOFM I I AY —SIT8
gL, S OHMEEL, M~ 65%LL 1 TN
DFHotA= Voo bl oy bBd R (4 S/
TR o, ZOFREROA T TNY A LHICHIB
DEWERBEOYIRR Y, ZOLIRvT vy el
Hi & OMBHIOR &1, = T /vy A SRR
KM - FITTEETEE T2 L b 4 HERR O
v ks,

2O S I REM o Mé’ “"Iﬁ’iﬁ;tiﬁjz BERTUSE, MK
SYRMERT & WEAR T 8 5 o & 1 BB 2 BB i ok
BOH, 3 I AN~ A A BB OAMER - 2R
B VBT O BEECHIEE L, BS o O M
ERGTH T é:/ﬁ’“f?ﬁ'(*éié')‘f‘ Lixl, M(}\Wr'ﬂf’;ﬁ
%‘TéOJb'ﬂ?m TN ARRE YA RD E RO IR
, Bt R b o THlE AT s 2 b3
4‘”Ina‘f‘aa’)7"

LUL O BIHEC AT O #E &, dLE I D v 50y
4 M&fkﬁ&;ﬂ@f» THOMHE» S K &b D0
Y EEBRT 54 0T, BETE MEMEE S
WEWDS T EMNTED

M =7 Ny Ao rBEss

=1 WM E & O
THBE 2T a2l 2800 T, BRI E L

THRE, B, YRS S OMEE, SUBTER L TiEs
e (- 98 (BT, 1970), 1 BOFHEES S
WrodE e LTiwi,

7z, TIMBTOREM R S f:&)i:, Bk
SR ROy, BE (st
REERERIC X B), b, G, RS BoRReR
Bordn, WEW) 21707 $i, FNFROMS TR
'xaw EREGRH DV T, B U CABLE,

WSS R, RURAIRI, SMISME, FLBAE, SRS
/M%&, LHFYRG O SHE O IR E, {3t
DTk pH, FREE R TRFEE LD 3

BT

&Y

H o> %25 "Eﬁ"”) 7z,

R, PURERERE, fRRIAUKEE, S, TL
fii f“’mhﬁ/k{%ﬁ)& 100 ml FER-EHEic LD ifﬁl{w
Fe B R B, ﬁi'ﬁl BERGEE D TS AR EE
BRE AT DT, HEARKGHE, iﬁf)&\ﬁ}ﬁfﬁiﬂks: :
H pF 1.8, pF 3.0, pP 4.0 HTOEKERRD, T
DES L BREEHE L TpF1.8~pF3.0, pF3.
0~pF 4.0, pFl.8~pF4.0 DEhFhDKRGHE 1/
m*) FEH U, B, Ifomasss Im 2l 50
D DLTH, BEEIm ETORSEERD, 2D
9 %5, pF 1.8~pF 3.0 /K48 % I EHE R0t &

U7z, A8 pH IR, ks 1 O IN-KCL o
WARE T, &2 AWM pH A —% — (A3
M-y % BT o/, IR ES RO Tyur-
N LD, PEREHOMWE W 1710 N-H,S0, 5%
EHOLr A8 - L 010,

Eie, FBURRTFOBRENRIEHOBh TR TR
KT 5 EDOBIERTH 5 h 2R HERT 2 20
K, IS OBUERT» S, R, oMb
1o 10 K% & 0 S, PEMO B b 4 3

BEATIHTI & U BT L 72,
H—2 #Re kU
() B - BN
Table 2 (IRAEMSOHT & QT 57 —5 %
- \@
= <

=

110k

]
. | , | . L .
1905 2 7 5 8

Distance from the coast (km)

Fig. 5. Distribution of distance from the
coast in relation to Warmth Index
of surveyed stands, Symbols repre-
sent the Pasania stand (), Cas-
tanopsis stand (A}, coastal shrub
(O), Machilus stand (@),
Cyclobalanopsis (A) and Panania-
Castanopsis mixed stand ().



172 O

w5

Table 2.

The variation of temperature between surveyed stands estimated by latitude

and altitude.

Forest type Plot No. Distance from  Altitude Warmth Coldness  Annual Jan.

’ the coast (km) {m) Index Index Mean Mean

2 0.13 80.00 131.56 -0.17 15.99 4.83

3 0.90 120.00 128.94 —0.38 15.77 4,62

4 0.95 90.00 130.83 —-0.21 15.94 4.79

5 1.85 240.00 121.40 -1.05 15.09 3.95

10 0.35 40.00 136.81 0.00 16.46 5.38

Puasania 11 1.50 50.00 136.23 0.00 16.41 5.33

12 4.40 150.00 129.89 ~0.19 15.86 4.81

13 3.90 160.00 129.17 ~0.26 15.84 4.74

18 1.00 176.00 123.34 ~0.97 15.25 4.03

19 0.35 110.00 127.11 ~{.63 15.60 4.37

20 1.80 170.00 123.53 —-{.95 15.27 4.05

23 1.20 150.00 129.89 -0.19 15.86 4.81

6 0.75 70.00 132.09 —0.10 16.06 4.90

7 1.00 100.00 130.20 -0.27 15.88 4.73

8 (.90 70.00 132.09 —-0.10 16.06 4.90

14 3.00 250.00 123.51 ~0.76 15.28 4.24

Castanopsis 15 0.35 40.00 136.81 0.00 16.46 5.38

16 0.60 30.00 137.49 0.00 16.51 5.43

21 1.50 110.00 127.30 —0.61 15.61 4.39

26 7.83 68.00 130.42 —0.31 15.90 4.69

27 7.85 70.00 130.29 ~-0.33 15.89 4.67

1 0.05 20.00 135.31 0.00 16.33 5.17

Coastal shrub ¢ 0.02 10.00 138.86 0.00 16.63 5.55

17 0.05 20.00 132.78 -0.13 16.11 4,87

Machilus 22 1.80 450.00 107.30 -3.90 13.67 2.49

Cyclobalanopsis 25 7.80 60.00 130.92 -0.27 15.94 4.73

Mixed 24 0.10 80.00 129.85 ~(.36 15.85 4.64
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Soil profiles of surveyed stands. Lines on the right side of each profile show the Yamanaka's
hardiness.

P2~5, 10~13, 18~20, 23: Pasania stands, P6~8, 14~26, 21: Caslanopsis stands, P1, 9, 17:
coastal shrubs, P22 Machilus stands, P24 . Mixed stands, 25: Cyclobalanopsis stands.
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Fig. 7. Distribution of bulk density of soil in relation to Warmth Index of Pasania stands. Symbols are

the same in Fig. 5.
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Fig. 8. Distribution of permeability and retentivity of water in the soil in relation to Warmth Index of
Pasania stands. Symbols are the same in Fig. 5.
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Table 3.

Factor loading and propotion variable by principal component analysis,

Principal Component Variable P.C 1 P.C 2 P.C.3 P.C ¢
1. Distance from the coast —0.117 0.187 0.513 ~0.413
2, Warmth Index ~(.220 0.210 ~{).442 —0.432
3. Slope inclination 0.262 —0.031 —{.518 0.023
4, Soil depth ~0.437 -0.039 0.033 0.118
5, Bulk density -0.337 -0.318 0,035 0.632
Available moisture
6. pF 1.8~3.0 -(.279 0.548 0.044 0.121
7. pF 3.0~4.0 —0.369 0.467 —-0.021 0.221
8, pH (H.0) 0.092 0.395 -0.403 0.160
9, Organic carbon 0.437 0.206 0.261 0.205
10, Total nitrogen 0.351 0.318 0.200 0.313
Eigen value 2.8888 2.2217 1.9989 1.0183
Propotion of variance 28.788 22.217 19.989 10,183
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Fig. 11. Stand position on the two dimen-
sional ordination in pair of P.C. 1
and P. C. 2. Symbols are the same
in Fig. 5.
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Table 4.

T'ree biomass (dry weight), SLA and LAI of Pasenie in study site of 34-year-old coppice.

Layer Dry weight {ton/ha) S L A L AL
(m) Stem (WS) | Branch (Wb) | (Ws)+(Wb) | Leaf (wl | (ha/ton) tha/ha)
11.2~ 0.01 0.82 0.83 2.69 45.8 1.23
10.2~11.2 0.21 8.72 8.54 6.43 50.0 3.21
9.2~10.2 1.34 10.76 11.51 0.58 60.0 0.35
8.2~ 9.2 3.71 7.12 10.92 0.01 70.2 0.01
7.2~ 8.2 6.81 5.81 12.62 . . .
6.2~ 7.2 11.34 3.42 14.76
5.2~ 6.2 15.06 0.80 15.86 , .
4.2~ 5.2 19.43 . 19.43 . .
3.2~ 4.2 22.36 . 22.36 . .
2.2~ 3.2 25.41 . 25.41 .
1.2~ 2.2 27.70 . 27.70
0.3~ 1.2 26.61 . 26.61 . . .
Total 159.97 44.77 204.73 9.70 53.2 4.80
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Fig. 13. Vertical distribution of each part and relative light intensity in 34-year-old coppice dominated
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Table 5. List of DBH, height, stem volume and 010k
age of sample trees cut down, ' v=0.002X
DBH Height | Volume Age r=0.998 )
No. ) 0.08
(cm} {m) (m?*) (year) o~
1| 6.0 | 115 | 0.103 34 £ i
o 0.06
2 13.7 11.5 0.083 34 £
3 8.6 11.2 0.035 30 E 0ok
4 13.0 11.5 0.074 33 e
5 9.2 11.5 0.041 34 &
6 7.5 11.0 0.022 25 0.02r
7 10.2 11.4 0.048 33
8 10.0 11.1 0.042 28 0 . i . ! . 1
9 7.6 10.6 0.025 28 0 20 40 60
Dry weight of stem (kg)
Fig. 15. Relation between stem volume

and dry weight of Pasania stem.
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Fig. 17. The growth pattern of DBH, tree height and stem volume of the moderate stem of Pasania.
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Summary

Coastal coppices dominated by Pasania edulis Makino are found along the Genkai Sea in
northern Kyushu. In this paper these forests were studied from the view points of floristic
composition, growing environments, and biomass production for the purpose to provide
fundamental data which are important in managing these forests as environmental or
commercial forests.

The results may be summarized as follows:

A. Floristic composition and environmental factors.

(1) Pasania forests have been recognized as coppices in the past, and characteristics of
floristic composition have not been clarified due to the lack of character species.

(2) According to cluster analysis of floristic compositions, Pasania forests were separated
from other communities with only the domination of Pasania edulis, and with no specific
follower plants.

(3) There was a slight tendency that Pasania forests developed even on more poor sites
in available water.

(4) Principal component analysis was used for the purpose to know the effect of each
environmental factors in the general adaptability. Analysis showed that Pasania forests
developed on slightly xeric sites in all communities analized. But no effective factor which
restricts distribution of communities was found. According to these results, it was considered
that distribution and expansion of Pasenia forests depend on man-made factors rather than
natural environment.

B. Biomass production.

(1) Aboveground biomass of 34-year-old coppice dominated by Pasania edulis were 214
ton/ha, and leaf biomass occupied 9.7 ton/ha. These values were larger than those of coppice
in same tree height dominated by Castanopsis cuspidata var. Sieboldii.

(2) The forest canopy of sampled stand was thin, but showed very high density. Relative
light intensity declined abruptly around the top of the forest canopy, and was restricted at the
low level of 1.6 or 2.0 % on forest floor,

(3) By stem analysis, stem volume of stand sampled was estimated as 320 m*/ha. And
remarkable elongation was observed in 1 or 2 vears after clearcut. This seemed to indicate
a possibility of vigorous sprouting.

{4) Two different patterns of stem volume development were observed. Sample trees
which had DBH less than 10 cm increased their stem volume gradually. On the other hand,
samples with DBH more than 10 cm showed a peak in 23 or 25 years old.

(5) Ages of stems gained from the same stump were different. It was, therefore, consid-
ered that earlier sprouts can not always remain.

(6) L. A. 1. was 4.8 ha/ha, which was smaller than those of Castanopsis forests. The value
of light extinction coefficient (K) was very large as 0.82. But, strict linearity between log
(Relative light intensity) and cumulative L. A. 1. were not ohserved. At the upper part of the
forest canopy the value of K was 0.21, They were considered to have resulted from change
of leaf angles through the leaf development of Pusania edulis.

{(7) A tendency that vegetation of forest floor become poorer with the development of tree
layer, was recognized. It was expected that this tendency continues untill light condition
under the forest canopy will be improved by the self-thinning through the competition
between individuals forming the forest canopy.
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