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Abstract: To establish a site index table, an important tool when estimating tree growth and forest productivity,
for Betula alnoides plantations, 49 sample plots of B. alnoides plantations were set at all sorts of sites in the
Daqing Mountain Forest Area, Guangxi. In each plot, growth performance of all trees was noted, and one aver-
age dominate tree was sampled to conduct a stem analysis. Nine equations such as Richards, Weibull, and Korf
were used to fit 816 height-diameter data sets obtained from the stem analysis mentioned above,and their sta-
tistical indexes including coefficient of determination (R?), absolute mean residual (Eg), relative mean resid-
ual (Erwr), and root mean square error (Epys:)were calculated for selection of optimal guide curve. Reference
age and interval for the site index class were determined by analyzing the growth process of the 49 dominant

trees. Afterward a site index table was developed using the standard deviation adjustment method, and it was

Yehs B389 . 2018-08-30; f&[n H . 2018-10-22

FGTH b= ERE AR H (2016YFD0600604 )

PEE A W, A, ML, WERMEE KL EMT . E-mail: tangcheng1 983@163.com., 3l {5 1FE 4 :
A, WO, Wi, WEHRMEE SESBRESEUS . E-mail: zengj69@caf.ac.cn

IS



5536 5 4 JFEOWRAE TV T L R AN bR S A R A 829

tested in terms of falling point, fitting significance, and prediction accuracy. Results showed that among the
nine models fitted, Richards function performed best with the largest R* and the smallest E g, Er, and Egyse,
and was selected as the guide curve. The reference age of B. alnoides was determined as 15 years since the
current growth increment and coefficient of variation for dominant heights tended to be stable after 15 years
old. Also, the interval of the site index class was two meters based on its fast growth property and range of
dominant height (15.2-25.8 m). The site index table developed for plantations of this species indicated that the
actual growth process from the falling point test and x* test were not significantly different for growth process of
dominant height predicted. The estimation error analysis for different aspects of site index and stand age
showed that the table had a high forecast accuracy. Thus, this site index table could be applied to site quality
evaluation and growth potential prediction for B. alnoides plantations, and it could technically contribute to
reasonable plantation management and to matching a site with this species in the Daqing Mountains of Guangxi
and regions with similar site conditions. [Ch, 2 fig. 4 tab. 23 ref. ]
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Table 1 Data description of stem analysis for 49 dominant trees of Betula alnoides

AEWe . FEARRA PR RSE/m S ME/m S R E/m ARUEZE || AERY . FEARRUAS FIIEE R /m M E/m O m bR 2E
1 46* 1.81 0.78 3.35 0.77 15 31 19.13 15.19 27.20 2.68
2 46* 3.26 1.50 5.88 1.08 16 28 19.33 15.78 24.38 2.19
3 47%* 5.07 1.87 8.72 1.43 17 21 20.00 16.20 25.25 2.48
4 47%* 6.92 321 11.70 1.67 18 21 20.42 16.74 25.65 2.45
5 48%* 8.68 443 14.23 1.93 19 18 20.83 17.20 26.00 2.61
6 49 10.35 5.92 15.84 2.07 20 10 21.13 18.77 25.02 2.02
7 49 11.87 8.18 17.65 2.09 21 10 21.46 19.01 25.06 2.03
8 49 13.14 9.79 17.52 2.15 22 7 21.79 19.06 25.15 2.33
9 49 14.26 10.87 18.92 2.28 23 4 22.41 19.24 25.47 3.43
10 49 15.33 11.34 20.80 2.37 24 4 22.84 19.68 26.38 3.04
11 48 16.21 12.29 22.27 2.36 25 4 22.98 20.32 26.90 3.47
12 47 17.21 13.07 24.14 2.49 26 3 23.33 20.60 26.30 3.10
13 45 18.12 13.53 25.49 2.64 27 3 23.54 20.70 26.75 3.33
14 40 18.94 14.50 26.95 2.75 28 2 25.01 23.02 27.01 2.82
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Table 2 Nine equations and their fitting results
J7 Fika a b ¢ R’ Ewr Er Erse
XPBAUN L 1gH=a+blt 1.286 7 -1.267 1 0.886 5 1.68 0.19 2.14
X 1gH=a+blg 0.281 8 0.862 9 0.869 9 1.74 0.23 2.29
)X AT 1gH=at+bexp(—ct) 255858 -26.8099  0.094 1 0.896 9 1.54 0.15 2.04
Richards H=a[1-exp(-bt) I 24253 3 0.118 5 1.278 0 0.897 6 1.53 0.14 2.03
Weibull H=a[ 1-exp(=bt)*] 23.748 8 0.068 2 1.175 8 0.897 5 1.53 0.15 2.04
Korf H=aexp(=b/t*) 45.608 5 4.0075 05597 0.895 7 1.56 0.16 2.06
Logistic H=al[ 1+exp(b—ct) ] 21.116 1 1.998 7  0.300 3 0.886 2 1.65 0.21 2.15
Gompertz H=aexp[-bexp(—ct) ] 22.161 8 26706 0.198 8 0.894 4 1.57 0.17 2.07
Schumacher ~ H=aexp(-b/t) 27.757 8 5.748 0 0.886 5 1.68 0.19 2.14
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Figure 1 Curve of dominant height growth in Betula
alnoides plantations at Daqing Mountain,
Guangxi
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Table 3 Site index table of Betula alnoides at Daqing Mountain, Guangxi

t f/a 7 A £ /m
16.0 18.0 20.0 22.0 24.0 26.0
3 2.9~4.0 4.0~5.1 5.1~6.3 6.3~7.4 7.4~8.5 8.5~9.7
4 4.4~5.7 5.7~6.9 6.9~8.2 8.2~9.4 9.4~10.7 10.7~11.9
5 59~73 7.3~8.6 8.6~10.0 10.0~11.4 11.4~12.7 12.7~14.1
6 7.2~8.7 8.7~10.1 10.1~11.6 11.6~13.0 13.0~14.5 14.5~15.9
7 8.6~10.1 10.1~11.6 11.6~13.2 13.2~14.7 14.7~16.2 16.2~17.7
8 9.7~11.3 11.3~12.9 12.9~14.5 14.5~16.1 16.1~17.7 17.7~19.3
9 10.7~12.3 12.3~14.0 14.0~15.7 15.7~17.4 17.4~19.0 19.0~20.7
10 11.7~13.4 13.4~15.1 15.1~16.8 16.8~18.6 18.6~20.3 20.3~22.0
11 12.5~14.3 14.3~16.1 16.1~17.9 17.9~19.7 19.7~21.5 21.5~23.3
12 13.2~15.1 15.1~16.9 16.9~18.8 18.8~20.6 20.6~22.5 22.5~24.3
13 13.9~15.8 15.8~17.7 17.7~19.6 19.6~21.5 21.5~23.4 23.4~25.3
14 14.5~16.5 16.5~18.4 18.4~20.4 20.4~22.3 22.3~24.3 24.3~26.2
15 15.0~17.0 17.0~19.0 19.0~21.0 21.0~23.0 23.0~25.0 25.0~27.0
16 15.5~17.5 17.5~19.6 19.6~21.6 21.6~23.7 23.7~25.7 25.7~27.8
17 15.9~18.0 18.0~20.1 20.1~22.2 22.2~24.3 24.3~26.4 26.4~28.5
18 16.2~18.4 18.4~20.5 20.5~22.6 22.6~24.8 24.8~26.9 26.9~29.1
19 16.5~18.7 18.7~20.9 20.9~23.1 23.1~25.3 25.3~27.4 27.4~29.6
20 16.9~19.1 19.1~21.3 21.3~23.5 23.5~25.7 25.7~28.0 28.0~30.2
21 17.1~19.3 19.3~21.6 21.6~23.9 23.9~26.1 26.1~28.4 28.4~30.6
22 17.3~19.6 19.6~21.9 21.9~24.2 24.2~26.5 26.5~28.8 28.8~31.0
23 17.4~19.8 19.8~22.1 22.1~24.4 24.4~26.7 26.7~29.1 29.1~31.4
24 17.7~20.0 20.0~22.4 22.4~24.7 24.7~27.1 27.1~29.5 29.5~31.8
25 17.8~20.2 20.2~22.6 22.6~25.0 25.0~27.4 27.4~29.8 29.8~32.2
26 17.8~20.3 20.3~22.7 22.7~25.1 25.1~27.5 27.5~30.0 30.0~32.4
27 17.9~20.4 20.4~22.9 22.9~25.3 25.3~27.8 27.8~30.3 30.3~32.8
28 18.0~20.5 20.5~23.0 23.0~25.5 25.5~28.0 28.0~30.5 30.5~33.0
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Table 4  Significance and prediction accuracy of site index table

P m=16.0 m=20.0 m=24.0 s, bl m=16.0 m=20.0 m=24.0 s,
Hye H6 Hix H Hyy Hoy Hie H.6 Hpy H Hyy Hpy
3 5.6 19.8 4.7 18.2 6.7 21.7 1.36 15 16.6 16.6 19.3 19.3 232 232 095
4 7.7 20.3 6.4 18.1 8.7 219 1.55 16 17.2 16.7 19.9 19.3 23.8 23.1 0.90
5 9.0 19.5 7.8 178 110 224 1.05 17 18.3 17.3 24.5 232 043
6 10.2 19.1 9.2 17.8 142 24.7 1.19 18 19.3 17.9 250 232 007
7 11.6 190 104 17.3 15.6 243 1.10 19 20.0 18.2 250 228 0.30
8 12.5 185 11.8 176 169 240 074 20 21.1 18.8 250 224 0.8l
9 13.0 17.8 132 18.0 18.1 239 050 21 21.2 18.7 25.1 22.1 0.91
10 132 16.8 142 179 194 239  0.82 22 21.3 18.5 25.1 21.8 1.01
11 13.7 163 154 182 203 236 097 H,, 17.9 18.3 23.1
12 14.6 165 165 185 212 236 087 X 1.71 0.26 0.59 -
13 15.3 165 174 18.7 217 232 0.84 S, 1.27 0.61 0.85 -
14 15.7 16.3 183 189 226 233 099
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