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Abstract: [Objective] The growth regularity and growth model of Phoebe bournei natural secondary forest
were studied, which will provide the reference basis for its growth prediction and quality improvement
management measures. [Mothod] Taking natural secondary Phoebe bournei forest in Anfu County of
Jiangxi Province, eastern China as research object, the basic data were obtained by means of typical sample
investigation and stem analysis. According to the level of competitive pressure, the analysic woods were
divided into tree types. From low to high, they were type 1, type 2 and type 3, respectively. Growth
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regulation of Phoebe bournei was studied in this paper. Five kinds of theoretical growth equations with
biological significance were selected, and the optimal basic model was selected according to the model
goodness of fit and evaluation indexes. On the basis of the optimal model, the growth model of dummy
variables with competition types was constructed. [Result] (1) The stem analysis data showed that
30th—50th year was the main fast growing period of DBH, the maximum current annual growth was
0.57 cm. while that 35th—45th year was the fast growing period of tree height, the maximum current annual
growth was 0.37 m. (2) The optimal basic model of DBH was Gompertz equation, the value of R* was 0.756
and the forecasting accuracy was 94.28%, and the value of R* and the forecasting accuracy of the optimal
dummy variable model were 0.873, 95.71%, respectively. The optimal basic model of tree height was the
modified Weibull equation, the value of R* was 0.856 and the forecasting accuracy was 96.54%, and the
value of R* and the forecasting accuracy of the optimal dummy variable model was 0.882, 96.96%,
respectively. (3) According to the growth curves of DBH and tree height under different competition types
fitted by the constructed dummy variable growth model, the total increment of DBH and tree height showed
that type 1 > type 2 > type 3, and the maximum DBH increment of type 1 was 1.6 times of type 3.
[Conclusion] The competitive pressure has an effect on the growth of DBH and tree height of Phoebe
bournei. The goodness of fit and estimation accuracy of dummy variable model with competition type were
better than the basic model, which is beneficial to improve the accuracy and applicability of the model.
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Tab. 1 Basic characteristics of sampling trees

RKE  B/ME CTHIE R

/}E\.E Maximum Minimum Average Standard
Variable ..
value value value deviation
IEA
FEit/a 67 35 52 10.5
Agelyear
JioFE
DBH/em 32.1 12.3 22.0 5.8
W
Tree height/m 23.4 12.7 16.6 3.0
Sots ol e B
ol 8 36, 5 12 2.95 0.42 136 0.66

Simple competition index
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Tab.2 Expression of growth model

12! Model Schumacher Logistic

Richards 1& 1E Weibull Modified Weibull Gompertz
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Tab. 3 Fitting parameter value, goodness of fit and evaluation index of growth models of DBH

Z¥{H Parameter value
B Model

WA TEFR Fitting index PPN FE R Evaluating index

a b c R RMSE AIC TRE MAE P,
Schumacher 39.963 42743 0.749 3.530 436.92 2.508 0.772 93.87
ﬁ Olgi\g:éb\‘;};buu 26315 0.0011  1.745 0.753 3.496 433.53 2.805 0.709 93.91
Logistic 21.143 22.986 0.094 2 0.752 3.504 43430  —0.691 0.767 94.15
Gompertz 25.413 4315 0.048 1 0.756 3.484 432.36 0.020 8 0.732 94.28
Richards 32.422 2.096 0.027 3 0.753 3.500 433.91 -2.451 0.745 94.22
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Tab. 4 Fitting parameter value, goodness of fit and evaluation index of growth models of tree height

ZH{H Parameter value
L Model

& 4847 Fitting index PN $E#R Evaluating index

a b c R RMSE AIC TRE MAE P,
Schumacher 25.892 29.773 0.830 2.091 256.74 2.806 1.642 96.15
ﬁj O%i\g:;b\‘;}leibu“ 36.024 0.005 6 1.155 0.853 1.944 231.65 0.355 1.463 96.54
Logistic 18.319 10.858 0.077 0.849 1.968 235.92 -0.988 1.506 96.50
Gompertz 21.552 3.074 0.042 0.852 1.948 232.38 —-1.223 1.496 96.52
Richards 40.153 1.177 0.011 0.853 1.945 231.88 -0.608 1.480 96.54
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Tab. 5 Goodness of fit and evaluation index of dummy
variable model with different parameter combinations

244 Parameter R’ AIC TRE MAE P,
a 0.871 324.85 -1.252 1.826  95.76
b 0.852 347.86 0.200 2.004 9541
c 0.867 329.92 0.732 1.865  95.60
a b 0.873 321.69 1.129 1.774  95.71
a ¢ 0.872  322.86 0.607 1.789  95.69
b; ¢ 0.869  327.21 -0.357 1.870  95.69

BH3 5 AT, W A% & [F] I 0 2 248 a, b I,
R, P Y & T H A S HUH & . Bk TRE {H 4, AIC
FMAE $#5/N T H AR AR S 250 H & . BRI, 2
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& 1E Weibull 1 IANF 280 Ca, b, ¢, av b, by ¢ av o
av b o) EAE, Xk e AR 34T S 5 A e,
PAESE RN T 0.05, ik G AR DA Fa s WK 7.

HER 7 Al AL, AR N E 240 e B, R R
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Tab. 6 Estimated value of dummy variable
model parameters

Parameter

filivHE

Estimated value

) a a by by by Co

18.921 11.333 4.084 5400 —0.921 —1.223 0.052

x7 AESHAAUTEMNEEKER
PERESITEM SR
Tab. 7 Goodness of fit and evaluation index of dummy
variable model with different parameter combinations

2

Z¥ Parameter R’ AIC TRE MAE P,
a 0.881 199.22 -3.721 1.418 96.97
b 0.874 208.99 —4.339 1.467 96.90
c 0.882 197.68 —3.035 1.408 96.96
a b 0.878 203.94 —3.844 1.423 96.93
ac 0.880 200.22 —4.150 1.417 96.97
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Tab. 8 Estimated value of dummy variable
model parameters

Parameter a b 0 ° °
fhiiHA 32.099 0.006 1.139 0.075 0.066

Estimated value
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Fig. 3 Correlation of observed and predicted values for basical model and dummy variable model
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Tab. 9 Comparison in the effects of optimal basic model and dummy variable model

45 & Varible 7% Model R? AIC TRE MAE P,
FEARIR Basic model 0.756 43236 0.020 8 0.732 94.28
fii)#% DBH . .
I 45 & #7 Dummy variable model 0.873 321.69 1.129 1.774 95.71
N FER5 Y Basic model 0.853 231.65 0.355 1.463 96.54
5 Tree height }
I A7-E 45 % Dummy variable model 0.892 197.68 —-3.035 1.408 96.96
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