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Wood densities of six hardwood tree species in Eastern
Guangdong and Influencing factors

XU Mingfeng, KE Xiandong, ZHANG Yi, WANG Yongqiang, SU Zhiyao
(College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642 ,China)

Abstract ; [ Objective ] This study aims to provide the theoretical and data supports for the breeding of
wood density and carbon sink accounting by analyzing the effects of different impact factors on wood den-
sity. [ Method ] Six tree species were selected through the analysis of communities in sample plots of
Kanghe nature reserve, and their wood densities were measured. This study analyzed the effects of differ-
ent species, different diameter grades and different slope aspects on wood density, and the correlation be-
tween tree traits and wood density using a variety of statistical softwares. [ Result] There were significant
differences in wood density among different tree species. The highest averages of green densities (1. 10
g - cm ), basic densities (0.53 g+ ¢cm ™) and the moisture contents ( 122. 84% ) were found in Cas-
tanopsts carlesii, C. hystrix and C. carlesii respectively. There was no significant difference in wood den-
sity among different diameter grades for all species except C. fargesii. There was no significant difference
in wood density among different slope aspects for all species. The nonparametric Spearman’ s rank corre-
lation analysis showed that both diameter at breast height and tree height were significantly correlated with
green density but not with basic density. [ Conclusion] C. hystrix produces high quality wood with low
moisture content and high basic density. Wood density has a tendency to rise with the increase of diame-

ter grade, but has no regular change with the change of slope aspect. The relationship between diameter at
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breast height, tree height and green density, and the relationship between diameter at breast height, tree

height and basic density are different probably because green density is affected by the moisture content.

Key words:wood density; green density; basic density; diameter grade; slope aspect; hardwood tree;

influencing factor
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Tab.1 Differences in wood density among tree species

HEMEE/ (g em ™) KA/ % HAAMEE (g em™)

L Y N TN FHfE + R mN O BK P + B BN EBK FHME + A

M i EX 4 i1 PR O M iR FH
PN 0.98 1.16 1.10 £0.01a  0.055 87.06 157.67 122.84+3.27a 0.150 0.43 0.59 0.49 £0.01a 0.080
3 0.73 1.17 1.08 £0.02ab 0.093 72.19 179.70 116.99 +4.48ab 0.210 0.37 0.67 0.50 +0.0lab  0.140
715 0.82 1.18 1.04 +£0.02bc  0.087 75.23 147.35 96.20 £3.41c  0.180 0.41 0.62 0.53 £0.01bc  0.090
Ly 0.64 1.14 0.88+0.03d 0.148 36.35 282.12 119.56 £10.43ab 0.410 0.18 0.69 0.42 +0.02d 0.210
LiEfE 0.60 1.05  0.90+0.02d  0.111 55.28 175.12 105.06 £5.39b¢ 0.240 0.26  0.67 0.44 +0.02d 0.180
YN 0.85 1.08 1.01 £0.01¢ 0.050 73.64 186.63 105.61 £4.29bc¢ 0.220 0.30 0.58 0.50 £0.0lac  0.120

D) R3 )6, LA RA — AR 5B FHE R 7 27 R RF(LSD &4, P >0.05)
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Tab.2 Differences in wood density among diameter grades for six tree species
e ") iﬂ%‘r_ﬁz/ P %zkmrf_&:rﬁ/ qy W ggﬂ%r_;;:/ k% %zmﬂ%:fg/
(DBH) (g+em™) (g+em™) (DBH) (g+em™) (g+em™)

N 1 1.06 +0.03a  122.40 £10.71a  0.48 £0.02a || #&fs 1 0.82+0.06a  139.61 £29.53a  0.36 +0.04a
2 1.07 £0.03ab 117.51 £5.64a  0.50 £0.02a 2 0.84 £0.05ab 117.08 +17.10a  0.39 +0.0lab
3 1.12+0.0lab 126.55+8.79a  0.50 £0.02a 3 0.92+0.02ab 111.68 £9.54a  0.44 +0.03ab
4 1.14+0.01b  123.79+3.84a  0.51 £0.0la 4 0.99 £0.06b  105.04 £27.28a  0.51 +0.07b
5 1.10£0.03ab  123.95+7.87a  0.49 +0.01a || fEjEfH 1 0.91+£0.03ab  95.67 £10.01a  0.47 +0.02ab

¥ 1 1.01 £0.03a 134.97+12.8a  0.44 £0.02a 2 0.82+0.05a 110.91 £7.68a  0.39 +0.03a
2 1.01 £0.07a  125.34+9.34ab  0.45 £0.02a 3 0.90 £0.04ab 118.69 £11.45a 0.42 +0.02a
3 1.13£0.01b  113.57 +7.81ab  0.53 £0.02b 4 0.87ab 107.90a 0.42ab
4 1.12£0.01b  110.84 +8.7lab  0.54 £0.02b 5 1.02 £0.02b 83.89 £15.92a  0.57 £0.06b
5 1.13£0.01b  100.22 £7.04b ~ 0.57 £0.03b || Afaf 1 0.98 +£0.01a 93.39+3.6la  0.51£0.0la

715 1 0.93 £0.03a 90.10 +4.40a  0.49 £0.02a 2 1.02 £0.00a 91.35+4.57a  0.53£0.0la
2 1.07+£0.03b  104.11£11.79a  0.53 £0.02ab 3 1.01 £0.0la  103.21 £4.27ab  0.50 £0.01a
3 1.07+£0.03b  90.20£6.25a  0.56 £0.01b 4 1.03£0.02a 118.99 £8.76b  0.47 £0.02a
4 1.04 £0.03b  95.06 +10.88a  0.54 +0.02ab 5 1.02+0.04a 121.12+15.79b  0.48 +0.04a
5 1.12£0.02b  102.53 +4.88a  0.55+0.01b

1) X h AR — A7 R R N2 B, LEAEA— AR NERFELE ATEZFFAREHF(LSD %%,P>0.05);2) 2%
1 45 ecm<DBH<10 cm, 22 % 10 em<DBH <20 cm, &3 4 20 cm<DBH <30 cm, &/~ 4 4 30 cm<DBH <40 cm, &2/

5 % DBH=40 c¢m,

R3 6 WFAMBEENEENERME"

Tab.3 Differences in wood density among slope aspects for six tree species

R/ (g - em ™) GRS % A (g - em ™)
bR B PR p TIME oy p o TPEE e
PRUER PRI PRI

Kk BHYE 1.10 £0.02 0.06 0.91 122.30 +4.46 0.14 0.87 0.49 +0.01 0.08 0.99
BH 3 1.10 £0.01 0.05 123.38 +4.93 0.15 0.49 +0.01 0.10

24 BH 3 1.07 £0.02 0.08 0.70 111.86 £5.90 0.20 0.26 0.51+0.02 0.16 0.47
BHYE 1.09 £0.03 0.09 122.11 +6.68 0.21 0.49 +0.02 0.12

21 4 BH 3 1.02 £0.03 0.10 0.25 94.79 +£4.52 0.16 0.72 0.53+0.02 0.11 0.47
BH3E 1.06 £0.02 0.07 97.31 £5.07 0.19 0.54 +0.01 0.06

iy BH 3 0.91 £0.04 0.12 0.42 127.10+11.44 0.28 0.52 0.40+0.02 0.13 0.55
BH 3 0.86 =0.04 0.16 113.29 +16.84 0.51 0.43 £0.04 0.28

NP ] BAYE 0.87 +0.03 0.09 0.34 109.49 £+10.86 0.30 0.51 0.42+0.02 0.14 0.30
BH 3 0.91 £0.03 0.13 101.99 +5.45 0.19 0.46 +£0.03 0.22

AR far BH 3 1.02 £0.01 0.03 0.45 104.90 £5.59 0.21 0.87 0.50+0.01 0.10 0.72
BH 3 1.01 £0.01 0.06 106.33 +6.70 0.24 0.49 +0.02 0.12

1)P>0.05 £ 7 27 R 2 F(FAER),

JiT, 6 DA TESE ] A2 A E IS — 2 A B3
B AT B BASR R o W 1) B e 1 3R 385 v A 7K B
UL, AR I T 6 Wb B A= 1 95 B AR A
B K AR A U
3.5 RAMREAMEBEENHEIXE
BEAHEIR R 40 B A2 | B 15 55 5 R b 85 B2 1 AH
KR F R HAESHL Spearman HH 5/ A #EATAL I, 45
F(FK4) R BR T AL AR 04l A2 FOAR 2 KA 114 i
LA B R i B i, A A o 14 i A2 AR 1 5 A A
AR TEA OGO &R, Hoh, M5 ZLHE RN AR A 1 B
ARPEARDR -5 A2 365 E ) AH O OC FR 008 5 BE AR AR
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JEIE R B — o3 B R BB 5 K R A B i, 10 T4
JRANVBAT LA, R AR B 3 R R T, AR A
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Tab.4 Correlation between tree traits and wood density
- - A B TKE FEAR AR % B
R P R P R P

Kehk Jig 4% 0.360 7 0.050 2 0.060 0 0.752 8 0.170 1 0.368 8

W 0.418 3" 0.021 4 0.2150 0.254 0 0.020 8 0.913 2
¥% Motz 0.456 2" 0.011 3 -0.443 3" 0.014 2 0.636 5* 0.000 2

e 0.583 7" 0.000 7 -0.3293 0.075 6 0.600 2 ** 0.000 5
214 Jig Az 0.595 0" 0.001 7 0.241 6 0.244 6 0.359 5 0.077 5

i 0.440 4* 0.027 6 0.2200 0.290 7 0.247 5 0.233 0
Gy Jg 4% 0.442 0" 0.039 4 -0.1556 0.489 2 0.549 5 0.008 1

= 0.176 7 0.4316 0.059 5 0.792 7 0.263 3 0.236 4
AE 11 AR WAz 0.184 6 0.410 7 0.007 3 0.974 1 -0.007 3 0.974 1

e 0.143 2 0.5250 0.002 3 0.992 0 0.014 3 0.949 8
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