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Mean basic density and density variation within individual trees
in major plantation species

FUJIWARA Takeshi”*, YAMASHITA Kana " and HIRAKAWA Yasuhiko "

Abstract

In order to obtain basic density of major plantation species and to analyze variations of density within
individual trees, the basic density at breast height and air-dried density at 1 m intervals from 0.2 m above
the ground were measured on 6 major species from 37 test stands. The density of Cryptomeria japonica D.
Don and Chamaecyparis obtusa Endl. calculated for each site was stable, while Larix kaempferi (Lamb.)
Carr. showed significant difference between sites. The difference in the density between trees growing
under different silvicultural treatments (thinning) was not significant, though the trees from thinned
stands showed lower density than the trees from the control stands. The averages and 95% confidence
limits of basic density in C. japonica, C. obtusa, L. kaempferi, Picea jezoensis (Sieb. et Zucc.) Carr.,
Abies sachalinensis (Fr. Schm.) Mast. and Picea glehnii (Fr. Schm.) Mast. were 0.314 £ 0.008 g/cm’,
0.401 + 0.010 g/cm’, 0.409 + 0.013 g/em’, 0.338 + 0.008 g/cm’, 0.323 + 0.007 g/cm’, 0.370 £ 0.010
g/cm’, respectively. Two types of longitudinal variation in the density were found from bottom to top. The
mean density of the bottom part was lower than that of the upper part in C. japonica and C. obtusa. On
the other hand, the density was higher at the bottom part in L. kaempferi and the other three species, 4.
sachalinensis, P. jezoensis and P. glehnii. The pattern of radial variation was also classified into two groups
and the species in each group corresponded with the species of the groups classified by the longitudinal
variation. Because the density of the core woods of C. japonica and C. obtusa was higher than that of outer
woods, upper discs showed higher density due to an increase of the core wood percentages. In the other
species, low density in core wood resulted in the lower density at the upper discs.
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Table

Mean basic density and density variation within individual trees in major plantation species

1. BURIREREU IS K Ok

Location of the stands used in present study and their basic information.
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At REBIK foa bt ey PRI () TRIERE PEIRlE YIACRKL
Code . ) Age DBH Height  Density

Test stand ~ Division Species Location (year) (cm) (m) (N/ha)
UTT W KX 2 ZFo T WL CRAR AT 46 23.4 17.9 1529
UTC W WX D X F o T WL CRAR AT 46 19.4 17.8 2444
KGT /NFiR KX 2 ZFo R\ EF 43 21.8 16.6 1397
FST =+LH KX 2 ZFo RIS IRAT 47 24.9 19.1 905
FSC E+tH TR D X F o RIS IRAT 47 24.4 22.1 1514
OIT DA KX 2 ZFo i e UL Y Y 82 32.0 21.1 721
AST  FAREEHD KX 2 ZFo g E YL e [ v 50 26.6 21.1 1201
NHT PE3CRX L R AF 9 AR IS PR A 51 28.3 24.7 1222
NHC PR Xy XF o AR IS PR A 52 22.7 22.8 2385
KKT T3/ kX > AF9 e R R LA 45 34.7 28.8 741
KKC T3/ S D XF e R R LA 45 272 26.3 1690
TIT ifa IR v/F9 WA IR ST 51 19.6 16.5 1842
TIC ifa HHER ) v/F9 WA IR ST 51 19.3 17.9 1845
UTM #E» IR v/F9 T HITIRERRHT 75 26.0 19.4 1187
UTL ==&/ IR v/F9 R HITIRERRHT 75 243 20.7 1563
HHT —V#! IR v/F9 g R B3 LA 49 24.6 15.7 987
AHT BARIETR X @ v/F9 g E UL e [ v 50 23.6 16.3 1483
MGT #farihd IR /&9 —HIRRET T 51 24.5 19.1 1170
NKT 121l IR v/F9 eI REATT 71 27.6 20.9 846
TYT #&HL IR v/F9 eI REATT 86 27.2 21.5 670
YCT &ifi kx> Ho<we j[ﬁ@ﬁ1_7|<ﬂﬂ 46 25.2 213 520
KMT /MR kx> Ho<we G R 52 26.8 26.4 649
AZT #HIR kx> Ho<we IIjAZS S asll] 53 23.6 21.6 835
YMT #ii MK > Ao i S R i AT 49 24.0 21.6 760
YMC #in) MK D ATy e i L e QT 49 21.8 21.2 1100
ART “ZRIR kx> Ho<we LN YER) 46 19.3 16.2 915
HKT —V#! kx> Ho<we g R B3 LA 48 27.6 24.3 525
NGT ] kx> Ho<we IR E UL/ NI Y 51 23.6 20.1 792
AGT ®kth kx> Ho<we 5z R BB [ A 52 26.5 25.5 785
TBT FIEA X @ PR BB ER ST NG 60 30.9 21.1 610
NPT i IR F RO AbEE R LT 53 31.8 20.8 455
MNT #& KX Ty AtifEE T 67 31.8 20.6 530
MYT il kx> Ty AtifEE T 49 19.1 13.9 1413
YBT 41 Mk »  7AhZY<w Y s 69 26.0 18.3 945
HOT F7r7ix Mk »  7AhZV<w» sl 27 14.7 10.0 2330
TMT 5/ Mk 2 7AhHZY<w Y JbifEE s N 43 17.3 12.0 1550
FIC &=L XD o ymEI ) FEEEE e 49 22.5 13.3 1168
Note: a) Thinned stand, b) control stand, ¢) Cryptomeria japonica, d) Chamaecyparis obtusa, €) Larix kaempferi,

) Abies sachalinensis, g) Picea jezoensis, h) Picea glehnii, i) Abies homolepis.
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TAFv U, AESAOFE O & AR AD
FEGRE & OIIRIC K > T, BWEEO T T 7 A)VICE
faliz, BETOT 7 A4)V ECHEEGRZRGE L, FiE
KU 1 Fiii & & ORI CRER N TR 5 ) 2 15E LTz,
HE S & SN 2 FTc DWW T T2 e,

| Bulletin of FEPRI, Vol.3, No.4, 2004

Rk & H 5

SHEAMBEORREE. BERTHERT 95%(SH

X

AF Ol 5 PREL U 72 3ARHS DUWTHIE U 7e 224z
BREE OB T & O FEE N T Z D 95 % (5 X H

% Fig. 1 1GR9, % 4 AKOTHIETHBH.

FRBRIX T

KB RUAREEDOTIEDOEIT S DI N TH T,

o, MK KUK HERN R E &> T 4



344 FUJIWARAT. et al.

0.35 | 4

g

0.25 %

BHEBE (g/cn’)

Mean basic density

0.20 1 1 1 1 1 1 1 1 1 ]
UTTUTCKGT FSTFSC 01T AST NHT NHC KKT KKC

Test stands, HEREX
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Mean basic density and 95% confidence limit of C.
Jjaponica test stands.
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Mean basic density and 95% confidence limit of C.
obtusa test stands.
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Mean basic density and 95% confidence limit of L.
kaempferi test stands.
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Mean basic density and 95% confidence limit of

A. sachalinensis, P. jezoensis and P. glehnii test
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Table 2. HtfEC & DOFEIAREL, THIMHD 95 % SHEDK ] K URAAEH
Mean basic density and their 95% confidence limits of 7 species.

fot e fafage  FgmE R 95%ASHIXIE  FHAER

Species Number Mean Standard ~ 95% confidence  Error

of trees density deviation limit ratio
(g/em?) (g/lem?) (g/cm?®) (%)

AF  Cryptomeria japonica 44 0.314 0.028 0.008 2.7
v /&  Chamaecyparis obtusa 39 0.401 0.031 0.010 2.4
HoY  Larix kaempferi 36 0.409 0.039 0.013 32
Yo YUEI Abies homolepis 4 0.359 0.033 0.017 9.1
THIYVY  Picea glehnii 12 0.370 0.033 0.010 5.1
IR  Picea jezoensis 8 0.338 0.022 0.008 4.5
kR Abies sachalinensis 8 0.323 0.021 0.007 4.5
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