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学術情報

Green moisture content and basic density of 95 woody species growing in 

Kyushu University Forests， Japan 

Toshihiro UMEBAYASHIぺShinyaKOGA**， Yasuhiro UTSUMIぺSusumuINOUEぺ
Yasuki SHIIBA帥， Hisami NAGASAWA帥， Shigeru OSAKI帥， Katsuyoshi KUBOTA帥，
Sachiko INOUEぺJunjiMATSUMURA*帥 andKazuyuki ODA帥*

We investigated the green moisture content and basic density of 95 woody species growing in Kyushu University Forests. 

In softwood species， the green moisture content of heartwood ranged from 28 % in Cry少tomeriajaponica to 67% in Abies 
firma， and in sapwood， from 75% in Tsuga sieboldiiω160% in Cryptomeria japonica.百legreen moisture con刷 tof 
so食wood甘eeswas greater in sapwood th加 heartwood.τbegreen moisture content in the heartwood of hardwood species 

ranged from 34% in Euo叩 m 附 ala陥 sf. stria陥 sto 83% in Kalopanax pict加"and in sapwood， from 45% in Praxin前

sieboldiana to 153% in Actinidia polygama. We found three radial variation pa仕emtypes in stems of hardwood species. 

τbe green moisture content was higher in heartwood than sapwood， in the宣rsttype， whereas in the second， it was higher in 

sapwood than heartwood. In a third type， differences between heartwood and sapwood were relatively small.τbe basic 

density of softwood species ranged from 378 kg/m3 in Cry少tomeriajaponicaω524 kg/m3 in Tsuga sieboμ'ii. Most仕ees

tended to decrease in basic density from corewood to outerwood. Basic d白en闘si匂tyinh加ar吋dw附0∞0吋ds叩pe伐凶cie凶sranged企的om266 kg/m凶3 
inPaul.ゐ伽bμz

p抑a仕.emi泊nstems of hardwood species. In the first type， basic d.ensity was high.er in corewood than outerwood， whereas in 

second， it was higher in outerwood. In the third type， di百'.er.encesbetween corewood釦 douterwood were small. We also 

provided the information on白eage叩 dsize of heartwood formation. 

K.eyword : green moisture content; basic density; Kyushu University Forests; Japan 

圏内に生育する樹木の木材性質に関するデータベースを作成する一環として，九州大学演習林(北海道演習林，宮崎

演習林，福岡演習林)に生育するつる性木本植物3樹種を含む95樹種の生材含水率および容積密度数を測定した.針葉

樹の生材含水率は辺材が心材より常に大きく，心材ではスギの28%からモミの67%の範囲にあり，辺材ではツガの75%

からスギの160%の範囲にあった.一方，広葉樹の生材含水率は，心材ではヌルデの34%からハリギリの83%の範囲にあ

り，辺材ではアオダモの45%からマタタビの153%の範囲にあった.樹幹半径方向の生材含水率のバラツキについては，

辺材よりも心材が高いタイプ，心材よりも辺材が高いタイプ，心材と辺材にほとんど差がないタイプの3タイプが認め
られた.針葉樹材の容積密度数は，スギの378kg/m3からツガの524kg/m3の範囲にあり，樹幹半径方向の変動では，中

心部が外周部よりも高かった.広葉樹材の容積密度数は，キリの266kg/m3からシャリンパイの751kg/m3の範囲にあり，

樹幹半径方向の変動では，外周部よりも中心部が高いタイプ，中心部よりも外周部が高いタイプ，中心部と外側部にほ

とんど差がないタイプの3タイプが認められた.最後に心材形成を開始する樹齢やサイズに係わる情報について記載した.
キーワード:生材含水率，容積密度数，九州大学演習林，日本

1. Introduction 

W ood moisture strongly affects wood quality 

characteristics， including physical and mechanical 

properties， dimensional stability， machining， drying 

performance， adhesion properties， durability， burning 

characteristics， and transport efficiency (e.g.， Watanabe 

1978 ; Fushitani et al. 1989; Forestry and Forest Products 

Research Institute 2004). Thus， wood moisture content is 

of concern to foresters， wood processors， and users at 

every stage仕omstanding trees to the service performance 

of various wood products. 

Living trees contain a large amount of water in their 

stems， because they transport water from the soil to their 

leaves via their stems， and also store some water in their 

stems (Tyree & Zimmermann 2002). Previous studies 
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reported wood moisture content (green moisture content) of 

living trees growing in ]apan. For ex釘nple，Yazawa et al 

(1965) reported interspecies variation in green moisture 

content dis困butionin the stems of nine hardwood species. 

Nakadaα006) investigated water distribution in the stems of 

11 softwood species. Kawazumi et al (1991) and Nakada et al 

(1999) reported intraspecies v;紅iationin green moisture 

content in the stems of Cつ少tome1匂 japonica.Previous 

studies also have reported seasonal variations in Fa，炉 Sぴ .enata

σ招 awa1960)， and Fraxinus mandshurica var. j伊 onica，

αm附 davidiana，and Poput.附 maximowiczii仕eesσ回 awa
& Ishida 1965). Kano (198η， Miyajima (1992)， and Fores町
and Forest Products Research Institute (2004) documented the 

green moisture contentfor 27 species (14 so立woodspecies and 

13 hardwood species)， 25 species (9 so武woodspecies and 16 

hardwood species)，加d15 species (9 softwood species and 6 

hardwood species)， respectively. However， previous reports 

were mainly focused on commercial woody species. Thus， data 

企ommany woody species are required to determine green 

moisture content in various woody species growing in ]apan. 

These data should be supplemented wi血addi世onalinformation， 

because green moisture content varies wi白anumber of factors， 

e.g.， seasons， site conditions， geographicallocations， inter-tree 

variation， and in仕'a"仕eevariation (Gibbs 1958; Yazawa 1960; 

Forestry and Forest Products Research Institute 2004). 

Wood density (or spec温cgravity) is an important 

characteristics of wood， which is s仕onglycorrelated wi仕1

physical properties， mechanical properties， burning 

characteristics， biomass， and carbon stocking (Watanabe 1978; 

Zobel & van Buitjenen 1989; zh如 g1997; Niklas 1997; Fore甜y

and Forest Products Research In副知te2004).百lereare many 

previous investigations of wood density. Basic density data for 

woody species growing in ]apan are summarized and listed in 

several reports and books (N北ai& Yamai 1982; Forestry and 

Forest Products Research Insti削除 2004).However， as wi血

green moisture content， these data were mainly focused on 

commercial woody species. Data from many wood species are 

required to determine the basic density of various woody 

species growing in ]apan.τbese data should be supplemented 

with additional information， for the same reasons as noted for 

variability in moisture content (Zobel & van Buitjenen 1989). 

We aimed to provide da匂 ongreen moisture content and 

basic density for 95 woody species， including three woody 

lianas， which were investigated in Kyushu University Forests 

between 2003 and 2006， as part of a project to develop wood 

properties database. 

2. Materials and methods 

W ood samples were collected from three Kyushu 

University sites， which ranged from warm temperate forest 

to cool temperate forest， i.e.， Kasuya Research Forest， 

Shiiba Research Forest， and Ashoro Research Forest 

(Table 1 and Fig.1). 

Shiiba Research Forest 

Fig.l Location of sampling site 

We sampled two to four trees for each of 95 species 

from three sites， comprised of five so食woodspecies and 90 

hardwood species. A total of 204 trees were cut down 

during ]uly and August between 2003 and 2006， i.e.， 35 

species in Kasuya Research Forest， 58 species in Shiiba 

Research Forest， and nine species in Ashoro Research 

Forest. Table 2 shows species name， age， height， and 

diameter at breast height (DBH) for the trees sampled. 

DBH， tree height， and tree age ranged from 1 cm to 10 cm， 

2 m to 12 m， and one year to 123 years， respectively. 

We cut a short log (about 20 cm length) at breast 

height from each sample tree and vaseline was applied 

immediately to the cut sections at both ends， to prevent 

desiccation. Logs were wrapped in plastic and taken to the 

laboratory. A wood disc (3 cm thickness) was cut from the 

middle of each log immediately samples arrived in the 

laboratorγ. A wedge spanning from pith to bark was 

removed仕omthe wood disc. The wedge was separated 

into inner sapwood and outer sapwood. If the wedge 

contained colored heartwood， it was separated into 

heartwood and sapwood based on visual demarcation. The 

heartwood and sapwood blocks were then separated into 

inner and outer sections. We did not separate the 

intermediate wood， which was usually recognized as a pale 

colored zone between the sapwood and heartwood. If 

heartwood was found in the stem， we regarded heartwood 

and sapwood as corewood and outerwood， respectively. 

When heartwood was not present in the stem， inner 

sapwood and outer sapwood were regarded as corewood 
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Tab1e 1 Descripton of samp1ing sites. 

KasuyaR巴searchForest Shiiba Research Forest Ashoro Research Forest 

Forest area 481ha 2916 ha 3713 ha 
Latitude 33038'N 32022'N 430 14'N 
Longitude 1300 31'E 131008'E 1430 33'E 
Altitude 30m閑 553m 650m-1607m 100 m-450 m 
Annua1 average temperatur， 16.20C 12.90C 6.00C 
Warmth Index 134.9 101.6 60.0 
Annua1 average precipitatic 1599 mm  3356 mm  749 mm  
Forest type* 羽哩F ITF CTF 

*WTF: warm temperate forest， ITF: intermediate temperate forest， CTF:∞01 temperate forest 

and outerwood， respective1y. We measured the green 

weight and vo1ume of each b10ck were measured before 

reweighting after drying the b10cks in a 105
0 

C oven until 

constant weight. Green volume was determined by the 

water displacement method. 

Green moisture content (GMC) was calculated using 

formula 1. 

Green weight(g) -Over dry weight(g) 
GMC(%)= ;: _'， . ， ." ~ _， X100 (1) 

Oven dry weight(g) 

Basic density (BD) was calcu1ated using formula 2. 

BD(kg/m3)= 
Oven dry weight(kg) 

Green volume位13)

3. Results and discussion 

(2) 

Table 3 shows the green moisture content and basic 

density values of heartwood and sapwood for each sample 

tree. 

3. 1. Green moisture content 

Average green moisture content for heartwood in 

softwood species ranged from 28% in Chamaecyparis 

obtusa to 67% in Abies firma. The minimum and 

maximum values for individual trees were 28% in 

Chamaecyparis obtuse (tree nos. 3 & 4) and 95% in Abies 

j宝rma(tree no. 2)， respectively. Average green moisture 

content for sapwood ranged from 75% in Tsuga sieboldii 

to 160% in Cり少tomeriajaponica・Theminimum and 

maximum values for individual tree were 28% in Tsuga 

sieboldii (tree no. 14) and 202% in C:つ少tomeriajaponica 

(tree no. 8). 

It is well known that the green moisture content of 

softwood species is generally high in sapwood and low in 

heartwood (e.g， Fushitani et al. 1989). However the 

heartwood of some species also has high moisture content， 

including Cり少tomeriajaponica and Abies sachalinensis 

(Kano 1987; Kawazumi et al. 1991; Nakada et al. 1999; 

Forestry and Forest Products Research Institute 2004; 

Nakada 2006). Our study found that the green moisture 

content of sapwood was higher than that of heartwood in 

all softwood trees.百1eheartwood of Abies firma (tree 

no.2) had a higher moisture content than all other 

softwood trees. 

Our study also showed that the green moisture 

content of outer sapwood was higher than that of inner 

sapwood in all softwood trees. This result may be 

attributable to intermediate 

wood， because we did not separate intermediate wood from 

the sapwood and heartwood. Further investigations testing 

the separation of intermediate wood from sapwood and 

heartwood are required. 

Only 25 tree samples from 12 heardwood species 

contained heartwood. Average green moisture content in 

heartwood ranged from 34% of Euonymus alatus f. 

striatus to 83% in Quercus crispula.τ'he minimum and 
maximum values for individual tree were 30% in Rhus 

javanica var. roxburghii (tree no.57) and 90% in 

Kalopanax pictus (tree no.32). Average green moisture 

content of sapwood ranged from 45% in Praxinus 

sieboldiana to 153% in Actinidia polygama・The

minimum and maximum values for individual trees were 45 

% in Praxinus sieboldiana (tree no.27) and 159% in 

Actinidia polygama (tree no.15). 

The di百'erencein green moisture content between the 

heartwood and sapwood was relatively small in hardwood 

species (2% to 46%) compared with softwood species (31% 

to 95%). This result agreed with previous reports (Kano 
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1987; Fushitani et al. 1989). 

Yazawa et al. (1965) studied radial variation in green 

moisture content in the stem of nine hardwood species and 

reported three types of distribution pa仕ern.In the first 

type， the moisture content was higher in the heartwood 

than sapwood. In the second type， the moisture content 

was higher in the sapwood than in heartwood. In the third 

type， only small differences in moisture contents were 

detected in the sapwood and heartwood. We found the 

following species belong to the first type: Castanea 

crenata， Fraxinus mandshurica var. japonica， 

Kalopanax pictus， Maackia amurensis subsp. b均ue1噌玄erι
Phell必'odendrona1 

javanic，ω'av刊ar.roxburghii and Euonymus alatus f. striatus 

were of the second type， whereas Morus australis 

belonged to the third type. The attribution of Fraxinus 

mandshurica var. japonica to type 1 agreed with the 

results of Yazawa et al. (1965)， but our classification of 

Morus australis as type 3 was not agreement. 

The outer sapwood had a higher green moisture 

content than the inner sapwood in the majority of the 173 

hardwood trees tested. This finding may be attributed to 

the fact that the region involved in water transport does not 

include the entire sapwood in broad-leaved species 

(Umebayashi et. al. 2007; 2010). 

Our study was limited by the short sampling season 

Guly to August) and limits on sampling， i.e.， low sample 

number per species， small tree size， and restriction of tree 

sampling mainly to Kasuya Forest and Shiiba Forest. 

Further green moisture content data collection is required. 

3. 2. Basic density 

The basic density of whole stems showed large 

interspecies variations， especially in hardwood species. In 

softwood species， the mean basic density ranged from 378 

kg/m3 in Cワ少tomeriajaponica to 524 kg/m3 in Tsuga 

sieboldii. The minimum and maximum values for individual 

trees were 326 kg/m3 in Cつ少tomeriajaponica (tree no. 8) 

and 536 kg/m3 in Tsuga sieboldii (tree no. 13). In contrast， 

the mean basic density of hardwood species ranged from 

266 kg/m3 in Paulownia tomentosa to 725 kg/m3 in 

Rhaphiolepis indica var. umbellata. The minimum and 

maximum values for individual trees were 251 kg/m3 in 

Zanthoxylum ailanthoides (tree no. 191) and 751 kg/m3 

in Rhaphiolepis indica var.的措belL軍ta(tree no. 163). 

Numerous reports indicate that basic density varies 

with radial variations from the pith to bark in the stem of 

woody species (Fushitani et. al. 1989; Zobel & Sprague 

1998). In all but one of softwood trees (tree no.1)， basic 

density tended to decrease from corewood to outerwood. 

We observed three types of radial variation pa杖ernsin the 

basic density of hardwood species. In the first type， basic 

density was higher in corewood than outerwood (e.g.， 

Kalopanax pictus and Maackia amurensis subsp. 

buergeri). In the second type， basic density was higher in 

outerwood than corewood (e.g.， Betu/a grossa and Litsea 

acuminata). Only small differences in the basic density of 

corewood and outerwood were detected in the third type 

(e.g.， Magnolia obovata and Dendropanax trifidus). 

Further basic density data are required to determine radial 

variation pa仕ernsfor each species. 

3. 3. Information on the age and size of hea吋wood

formation 

It is well known that heartwood formation begins after 

trees reach a certain age or size (Watanabe 1978). However， 

there is little information on the starting size and age of 

heartwood formation for woody species growing in Japan. 

We derived data on the age and size of heartwood 

formation from the presence or absence of heartwood 

(Table 3)， tree age and DBH (Table 2). Heartwood was 

observed in the stems of three species of five softwood 

species (16 trees) and 12 of 90 hardwood species (26 trees). 

Among the softwood species， the smallest size and ring 

number (cambial age) for a stem containing heartwood was 

6 cm and seven growth rings in Chamaecyparis obtuse 

(tree no. 3). Among the hardwood species， this was 4 cm in 

Euonymus alatus f. striatus (tree no. 104) and seven 

growth rings in Rhus javanica var. roxb叫がii(tree 
nos.55， 56 and 57). In contrast， the largest size and ring 

number for a hardwood species stem containing no 

heartwood was 9 cm in Chamaecyparis obtuse (trees no. 

6) and 11 growth rings in Pinus dens伊'ora(甘eeno.11)， 

whereas among the hardwood species， this was 10 cm in 

Ilex crenata var.戸ねsawana(tree no.120) and 80 growth 

rings in Fraxinus sieboldiana (tree no.27). 
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Yamaurushi (Toxicoden.品同'ntrichocarpllm) 

Kurozuru (升'ipterygiumregelii) 

Yamafuji (Wisleria brachyboη's) 

Inuz叩 sho(Zanlho.砂lumschinifolium ) 
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5.1 2006/7/28 

6.8 2006/7/28 

5.2 2005/8116 
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Kakuremino (Dendropanぽかげidus)
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5.5 2003/8/22 

6.1 2003/8/22 

5.3 2003/7/30 

3.5 2003/7/30 

5.9 2003/7/31 

7.0 2003/7β1 

8.2 2004/8/11 

9.4 2004/8/11 

6.6 2003/8/1 

5.5 2003/8/1 

9.4 2003/7/22 

6.8 2003/7/22 

4.0 2005/8/28 

5.0 2005/自/28

6.0 

5.6 

4.5 
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Nawashirogumi (Elaeagnlls pllngens) 

DifTuse-porous wood 

Chidorinoki (Acer ca円pinifolium)

Irohamomiji (Acer palmatum) 

Itayakaede (Acer pictum subsp. dissectum) 

Ezoitaya (Acer pictum subsp. mono f. mono) 

Enkoukaede (Acer pictllm subsp. dissectum f. dissectum) 

Kohauchiwakaede (Acer sieboldianllm) 
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4.4 2003/8110 

7.3 2003/8110 

2.8 2004刀/16

2.7 2004/7/16 

6.9 2005/8/22 

4.1 2005/8/22 

5.8 2004/8/9 

8.1 2004/8/9 

7.8 2003/8/13 

8.7 2003/8113 

11.1 2003/8β1 

10.2 2003/8/31 

5.8 2003/8/25 

4.9 2003/8/25 

11.5 2004/8/12 

10.3 2004/8/12 

7.4 2004/8/12 

8.7 2004/8/12 

7.5 2004/8/25 

7.4 2004/8/25 

5.5 2005/8/17 

5.0 2005/8117 

8.3 2004/7/16 

6.5 2004/7/16 
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2.4 2005/8/30 
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15 12 

16 9 

17 22 

18 25 

19 4 

20 4 

21 20 

22 18 

23 23 

24 35 

25 22 

26 10 

27 80 

28 34 

29 60 

30 15 

31 48 

32 69 

33 51 

34 52 

35 48 

36 33 

37 1 

38 3 

39 21 

40 19 

41 9 

42 9 

事S:Shiiba Research Forest， K: Kasuya Research Forest， A: Ashoro Research Forest 

Jap阻田ecommon name (Scientific name) 

Hinoki (Chamaecyparis ob削 'a)

Sugi (Cryptomeria japonica ) 

Akamatsu (Pinlls densiflora) 

s。白wood
Momi (Abi四jirma)

Urinoki (Alangillm platanifolium var. trilobum) 

Taranoki (Aralia elala) 

Kuri (Castane，αcrena臼)

Aod叩 10(Fraxinus lanug附osaf. se庁αla)

Yachidamo (Fr，間 nusmandshurica var. japonica ) 

Marubaaodamo (Fraxinus sieholdiana) 

Harigiri (Ka14中即席piCIUS)

Inuenjyu (Maackia amurensis subsp. buergeri) 

Yamaguwa (Morus australis) 

Kiri(P側 lowniαtoment，田 α)

Kihada (Phellodendron amurense) 

w 
--l 

Yashabushi (Alnusjirma) Kobannoki (Phyllanthus flexuosus) 
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Sampling 
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弘
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a
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Na出inn田 ak畑 ado(Sorbus gracilis) 

3.3 2005/8/23 

3.2 2005/8/23 

7.0 2003/8/4 

6.3 2003/8/4 

5.5 2003/8/1 

4.0 2003/8/1 

6.9 2003/8/9 

5.2 2003/8/9 

4.9 2005/7119 

4.8 2005/7119 

3.2 2005/8/6 
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6.5 2003/8/4 
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Jap回目ecommonn町 e(Scientific name) 

Diffuse-p町。uswood
Ne却 mimochi(Liglls何 m)中onicum)

Sampling 
siteホ

K阻止uginoki(Lindera erythrocarpa) 

B叩 b皿 noki(L山'eaacuminala ) 

Aburachan (Lindera praecox) 

Shiromoji (Lindera triloba) 

Kagonoki(L山田coreana)

Tabunoki (Machilus thunbergii) 

Tamushiba (Magnolia salicifolia) 

Asebi(P聞 s}中onica)

Tobera (Pitto伊orumlob叩)

Yam阻 arashi(PoPlllus sieboldii) 

Kamatsuka (Pourth回eavm.田 av訂 laevis)

Asa呂田(Pterostyr.田 co.ゆrmhosa)

Sharinbai (Rh中'hiolepisindica var. umbella臼)

N ekoyanagi (Salix gracilistyla) 

Yamay四 agi(Salix sieboldiana) 
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date 

Awabuki (Meliosma myriantha) 

Shirodamo (Neol.山田se円cea)

Hoonoki (Magnolia obova師)
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5.6 2005/7119 

9.5 2003/8/22 

8.0 2003/8/22 

6.0 2003/8/22 

5.8 2003/8/22 

3.4 2005/8/28 

3.3 2005/8/28 
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4.9 2005/8/18 

4.2 2004/8/22 

4.3 2004/8/22 

5.1 2004/7116 

5.0 2004/7116 

7.3 2003/8/6 

7.4 2003/8/6 

3.3 2005/8/11 
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Jap四esecommon name (Sci倒 ificname)

DitTuse-porous wood 

Mukunoki (Aphananthe aspera) 

Mizume (Betula grossa ) 

Yabutsubaki (Camem町中onica)

Akashide (Carpinus laxiflora) 

Inushide (Carpinus tschonoskii) 

Isunoki (Distylium racemosum) 

Yamagaki (Diospyros如kiv町 sylvestris)

Buna (F.αgus crenata ) 

Komayumi (Euonymus ala削sf. stria加>s)

Fusaz曲目..(Ellptelea polyandra) 

Hisak位j(Euryajaponica) 

Utsugi (Deutzia crenaJa) 

Inubuna (Fagus j.中 onica)

Hosobainubiwa (Ficus e問 C畑正 sieboldii)

Nanaminoki (Ilex chinensis) 

Inutsuge (Ilex crenata) 

Tsukushiinutsugeυlex crenata varルkas.即 'ana)

Soyogo (Ilex pedunculosa) 

Kuroganemochi (Ilex rohmda ) 

lnuumemodoki (Ilex serrata王府gutidens)

Shikirni (l/lic血mαms，α加m)



Table 2 (Continued) 

S田npling

site* 

Sarnpling 

date 

Tree 

height 

(m) 

DBH 
(cm) 
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Tree nO. age 

(year) 

Japan田ecommon name (Scientific name) 
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Sudajii (Castanopsis sieboldii) 

Matebashii (Lithocarp削 edulis)

Arakashi (Quercus glauca ) 
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Urajirogashi (Que町 ussalicina)

むJ
に0

Wood vesselless 

Yamaguruma (Trochodendron aralioides) s 
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Sarnpling 

date 

6.1 2003/8/19 

5.8 2003/8/19 

5.5 2003/8/23 

5.8 2003/8/23 

3.8 2004刀17

5.8 2004刀17

5.7 200617131 

3.7 200617.β1 

2.9 2005/8113 

2.8 2005/8/13 

4.4 2003/8/25 

5.2 2003/8/25 

7.4 2004/8/1 1 
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4. 1 200617129 
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5.3 200417116 
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Japan田ecommonn叩 e(Scientific n嗣 e)

Di町田e-porouswood 

回meshara(St.印刷iamonadeljヲ.ha)

Egonoki (Styrax]，伊 onica)

Kohakuunboku (Styrax shiraiana) 

Kurominosawafutagi (.砂mplocostanakana) 

Kuroki (Symplocos luci.血)

Kum印 onu四 ki(ル油macr，中hylla)

Oobabodaijyu (Tilia m宙開ow回 iana)

Shashanbo (Vaccinium bracleatum) 

Koyabudemari (附burnumplicawrn var. pa.円。'Olium)



Japanese commor】name(Scientific n四 e)

Tab1e3 Gr聞moi山間印nt削叩dbasic dens町作g/m')ofthe t悶叫 Noobs削加no印刷附od)

Ge印刷S加recon刷 t例) B醐 cdens町旬め | 
Tree m-2222L Sapwood He山叩d S叩wood I j，叩叩悶印刷onname (蜘tificn鵬)
ーーーーマ官官F自園田園 stem -ーーーーーーーーーーーーーーーーーーーーーーーー-stem 
Inner ~_.- A11 Inner Outer A11 Inner Outer All Inner Outer All 

Greenm印刷recontent(%) Basic dens町(kg/m')
Tree 
Heartwood Sapwood H田rtwood Sapwood 

no ・--ーーーーーーーーーー---ーーー-stem -ーーーーーーー--stem
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Tab1e 3 (Continlled) 

Japan悶 commo

Gree川m01S加陪印ntent(%) Basic densi句作g/m3)

~r~e Heartwood Sapwood Heartwood Sapwood 
no “自問stem 圃-・E・E・--5te川1
Inner Outer All Inner Out町 All Inner Quter A11 Inner Ou白河 Al1 

Jap胡e50叩凹叩n叩 e(Scientificn町 e)

Green moisture content (%) Ba叫 densi町(kg/m3)

1fJ…型 Sapwood … H削 wood 白川
----，時':":"%":'"圃ー- stem --・E・-・E・--・E・-ー・圃・-・E・-stern ullte 
1m間一一Al1 Inn針。凶er AlI Inner Outer All Inner Outer All 

。『2
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口
同

Baσ
国
間
付
与

0
5
日々。同
4
3
0身
唱

2
5

品
ド・&

Kanakuginoki (Lindera erylhrocarpa) 

600 518 549 549 

587 610 601 601 

593 564 575 575 

766 483 581 660 

701 587 635 664 

734 535 608 662 

494 571 537 537 

504 461 483 483 

499 516 510 510 

524 528 526 526 

565 528 545 545 

544 528 535 535 

528 557 543 543 

504 519 511 511 

516 538 527 527 

515 551 532 532 

5I3 559 538 538 

514 555 535 535 

479 536 508 508 

562 529 545 545 

520 533 527 527 

531 545 539 539 

578 551 562 562 

555 548 551 551 

593 532 562 562 

588 512 548 548 

590 522 555 555 

655. 608 629 629 

704 646 675 675 

679 627 652 652 

571 558 565 565 

673 614 645 645 

622 586 605 605 

531 474 499 499 

544 512 528 528 

538 493 5I3 5I3 

515 446 489 489 
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Semi ring porous wood 

Nawasirogumi (E!aeagnlls pUl唱'ens)

Di町'use-porouswood 

Chidorinoki (Acer ca，伊.jnifolium)

Ir帥a醐mo町10聞n間M叩(μAce町rp阿ab加m刷 J刷m

Itayakaede (Acer p帥朋叫sp.dissecti附)

Ezoitaya (A回'rpictum subsp. mono f. mono) 

Koha山hiwakaede(A田'rsieboldil問問)

Yashabu5hi (Alnlls firma) 

Mukunoki (Aphananthe aspera) 

M皿Ime(Betula grossa ) 

Yabut5ubaki (C耐 ，elliajaponica) 

Akashide (Carpinus laxifloro) 

Inushide (Carpinus tschono，油i)

Isunoki (Distylium racemosum) 

Yaruagaki (Diospyr山知'kivar. sylvestris) 
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Table 3 (Conlinued) 

GT田nmOlsture叩nt回t(%) B四 C白阻ty(kgim') 

Tree 
H田市ood Sapwood Heartwood Sapwood 

no. 回目ーーーーーーー--stem ------回目ーーーーーー.stem 
Inner Outer A11 Inn釘 Out町A11 Inn町Outer AI1 Inner Outer A11 

GreenmOlsture∞ntent(%) B師、de間町陶mぅ
T問e
no HEFt州ood S却問Od He副wood Sapwood 
ν 一一?官官一回目 stern steIs 
Iooer -一一 A11 Inn町 Outer A11 Inner Outer AI1 Inner Outer A11 

Japanese叩 nunonname (Sc側面cn醐 e)Japanese common n醐 e(Scientific n醐 e)
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506 510 508 508 
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469 432 449 449 
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482 515 500 500 

358 366 362 362 

357 352 354 354 

419 438 429 429 

516 473 494 494 

510 474 493 493 

513 473 493 493 

54 I 500 522 522 
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589 530 561 561 

374 392 386 386 

408 416 413 413 

39 I 404 399 399 

707 670 691 691 

632 633 632 632 

669 651 662 662 
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783 727 751 751 
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Tsukushiinut四ge(Ilex crenata var.fu如S副叩a)
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Hosob創凹biwa(Fi.叩se同ctaf. sieholdii) 

K朗自ginoki(Lindera erylhroc，岬 'a)

Nezumimochi (Ligus帥'm)中om印m)

Baribarinoki (Lils冊。印刷即la)
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Table 3 (Colllinued) 

Gre肌 mQ1山町田ntent(%)

T HeMWOO(sapwood 
O. _ーーー~ーーー圃 stem 
Inner ---- AlI Inner Outer AII 

GreenmOlS加問印ntent(%) Basic density (kg/m') 

17 H削附od 旬間吋 H出削Od S仰 od
国ーーーーーーーー圃・ー-田町田ーーーーーーー-stern -ーーーーーーーーーーー-stem 
Inn町 OuterA11 Inner Outer A11 Inner 0凶er AlI Inner Outef All 

Basic density (kg/m') 

Heartwood Sapwood 
・・・・園田園---・"・ー田ーー--回国-stem 
Inner Outer A11 Inner Outer All 

Japanese common name (Scientific name) Japanese common name (Sci叩tificn町 e)
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Conclusion 

This paper presents green moisture content and basic 

density data for 95 woody species， including three woody 

lianas， collected from Kyushu University Forests， which 

ranges from a warm temperate forest zone to a cool 

temperate forest zone， during July and August from 2003 to 

2006. Many data are previously unreported， which means 

this dataset contains scientifically important information. 
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