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Abstract: [Objective] The study is to find the growth law of Tsuga chinensis in Huoditang region in
order to provide the reference of reasonable protecting and nurturing rare resources of Tsuga chinensis.
[Method]) Based on the data of the analytical trees in Huoditang region, this paper used SPSS software to
build the optimal growth models of diameter, tree height and volume. The data collected from the investiga-
tion plots were used to check the accuracy of the models. According to the data of the analytical trees and
the predictable data,we drew the average growth curve,year after year growth curve compactly and studied
the growth law deeply. [Result] The result showed that the residuals were very little which indicated the
growth models had better performance. During the age of 35—45 years,the year after year growth of DBH
reached the maximum. This growth still kept higher lever during the age of 105 — 115 years. Average
growth increased year by year before the age of 45 years. After that, this growth still kept a higher velocity
steadily. Before the age of 10 years, the height grew slowly. After that,average growth maintained a steadi-
ly lever. The peak growth of the tree height appeared during the age of 35—45,105—125 years. The year

after year growth of volume reached the maximum after the age of 105 years. But the mean growth of vol-
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ume didn't meet the top value at the age of 150 years,which indicated Tsuga chinensis had not arrived the

amateur age at the age of 150 years. [Conclusion) The models we built had good performance and could be

used to predict the growth law of Tsuga chinensis. Tsuga chinensis has a longer life expectancy, slow

growth,but the continuous growth of the trees longer has two life cycles respectively at the age of 35—45,

105—125 years.
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Table 1 Basic standards of Tsuga chinensis community in Huoditang forest region
B MR AR i/m i i e/ baprmJHES o BRAE
Plot number Forest type  Forest age  Altitude Slope g1 e aspect Slope degree  Soiltype K+ hm*) - Canopy
numbe rest type rest age ude position pe aspec pe degree ype Stand density density
1 KA 8~60 1975 i Middle Pk NW 28 R 350 0.9
Natural forest Brown soil
PN - . s
2 Nataral forest 70~90 197 5 Fi Middle  Pidb NW 28 Brown soil 280 0.8
3 REM Jgo—120 1980 g Middle  Pidt NW 25 iR 260 0.8
Natural forest Brown soil
4 KIS 130~140 198 0 hl Middle 754t NW 25 Flie . 190 0.8
Natural forest Brown soil
s k 2 Jae
5 KA 140~150 198 5 F1 i Middle Pidt NW 25 PR 170 0.8

Natural forest

Brown soil
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Table 2 Curve fitting types and modeling results for diameter growth of Tsuga chinensis
B R A S 5k 227 5 W R
Mathematical model Model parameter Sum of residual square  Correlation index
W Logistic K=54.636 ,A=2.966,B=—0.0394 66. 368 R?=0.986
Hi A 5 Richards A=75.513,B=1.135,K=0.115,C=1.502 16. 939 R?=0.996
P73 5% Schumacher A=110. 656,B=116. 300,C=10. 609 16. 852 R?*=0.996
|5 4ii /R Weibull A=69.480,B=11.222,C=103.752 9,D=1.341 8 17. 605 R?=0.996
IR %% Compertz A=60.560,B=4,316,K=0.023 0 30. 880 R?=0.993
W Gauss A=56.2,B=0.986,K=0.000 31.110 R?=0.993
Z R4k Quadratic Curve A=—7.288,B=0.528,C=—0.001 31.573 R?=0.993
2.1. 2 = SRR e i) 3 A 3. 805 .

Weibull #5520 S i BRAZ AR 3 AR R A Oy
H=10 843.793[1—e @~ ] ,R?=0.999"
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Table 3 Curve fitting types and modeling results for tree height growth of Tsuga chinensis
B i al WESH 5% 25 °F 7 Al HeE R
Mathematical model Model parameter Sum of residual square  Correlation index
R Logistic K=30.679,A=2.243,B=—0.027 8.955 R2=0.990
i i Richards A=7120.911,B=1,K=0.000,C=0. 952 1.023 R%=0.999
B 5 Schumacher A=286.075,B=249.536,C=61. 369 2.422 2=0.997
4 /K Weibull A=10 843.793,B=0.017,C=82 540.738 .D=0.952 1.022 R?>=0.999
IR 2% Compertz A=37.533,B=2.873,K=0.014 4. 490 R?=0.995
= T Gauss A=129.735,B=0.884,K=0.000 10. 081 R?=0.988
— W ith 4k Quadratic Curve A=0.292,B=0.184,C=0.000 1.092 R?=0.999
T4 BEUMRERBFEINEER
Table 4 Curve fitting types and modeling results for volume growth of Tsuga chinensis
e i A S8 5% 251 J7 Al e AL
Mathematical model Model parameter Sum of residual square  Correlation index

R Logistic K=3.805,A=5.518, B=—0.045 0.018 R?=0.999
PR A ff Richards A=3.874,B=—181.603,K=0.0434,C=1.077 0.018 R?=0.999
J1 358 Schumacher A=140.135,B=449. 283,C=24.622 0.041 R?=0.997
=+ 4i /R Weibull A=3.380,B=—122.746,C=249.698,D=38. 681 0.018 R?=0.999
IR 2% Compertz A=6.896,B=9.446,K=0.016 0. 030 R?=0.998
B Gauss A=5813.316,B=1,K=0.000 0.225 R?>=0.985
£k Quadratic Curve A=0.120,B=—0.010 4,C=0.000 0. 059 R?=0.996

RS HKEBE AMSOIMRERKEBERNESSNUEHIEER

Table 5 Tsuga chinensis diameter, tree height and volume growth model predictive value compared with the measured values
B 42 /cm Diameter 75 /m Height M /m?® Volume
i /47 S T A . S i T - S A T i .
Age Measured Predictive Bf‘;E Measured Predictive BCE Measure Predictive /#E
values value Residuals values value Residuals dvalues value Residuals
10 0.8 0.4 —0.4 2.1 2.0 —0.1 0.000 1 0.024 0.024
20 2.4 2.5 0.1 3.7 3.9 0.2 0.001 4 0.038 0.036
30 4.6 6.3 1.7 5.5 5.7 0.2 0. 006 0. 059 0.053
40 11.2 11.1 —0.1 7.6 7.6 0 0.047 0.092 0. 045
50 18.3 16.3 —2.0 10.0 9.4 —0.6 0. 147 0.143 —0. 004
60 22.5 21.3 —1.2 11.5 11.2 —0.3 0.254 0.220 —0.034
70 26.1 26.1 0 13.1 12.9 —0.2 0. 354 0. 335 —0.019
80 29.2 30. 6 1.4 14.5 14.7 0.2 0.530 0.503 —0.027
90 33.7 34.8 1.1 16.3 16. 4 0.1 0.774 0.737 —0.037
100 37.9 38.6 0.7 17.8 18.1 0.3 0.983 1.043 0. 060
110 41.6 42.2 0.6 19.5 19.9 0.4 1. 388 1. 420 0.032
120 46. 8 45.4 —0.6 21.6 21.6 0 1. 888 1. 841 —0.047
130 49.5 48.3 —1.2 23.4 23.3 —0.1 2.252 2.269 0.017
140 51.4 51.1 —0.3 25.1 25.0 —0.1 2.676 2.661 —0.015
150 52.9 53.6 0.7 26.9 26.7 —0.2 2.981 2.989 —0.008
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Fig. 1 Tsuga chinensis diameter growth process curve
—[O—. Average growth (measured value) ; —¢&—. Average growth

(predictive value) ; — A —. Year after year growth (measured value) ;

—0O—. Year after year growth (predictive value)
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Fig. 2 Tsuga chinensis tree height growth process curve
—[—. Average growth (measured value) ; —&—. Average growth

(predictive value) ; — A —. Year after year growth (measured value) ;

—0O—. Year after year growth (predictive value)
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Fig.3 Tsuga chinensis volume growth process curve
—[]—. Average growth (measured value) ; —&—. Average growth

(predictive value) ; — A —. Year after year growth (measured value) ;

—0O—. Year after year growth (predictive value)
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