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A Study of Stand Growth Model for Pinus yunnanensis
( Pinaceae) Based on Plots Data

—A Case Study in Yangliu Township Baoshan Yunnan Province
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(1 Centre for Mountain Ecosystem Studies Kunming Institute of Botany Chinese Academy of Sciences Kunming 650204 China;
2 Graduate University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Pinus yunnanensis is one of most important timber species in Yunnan Province and widely distributed in
southwest China. Studies on growth model have been reported however most of which focused on a specific part of
growth model. To build detailed easily used and accurate empirical stand growth model from the same dataset a
case study was conducted in Yangliu Township Baoshan Yunnan Province. A total of 86 sample plots data were
collected using two stages sampling design. Several popular nondinear growth functions were fitted and compared
including Chapman-Richards Mitscherlich Schumacher Gompertz Logistic Korf and Allometric function. Mod—
els of site index density index average diameter at breast height ( DBH) and stock volume growth model were fitted
respectively. The different models performed more or less similarly in terms of coefficients of determination and root
mean square error ( RMSE) . However empirical growth function “Schumacher” had lower coefficient of variation
for all parameters than other models. Schumacher function was the most suitable one for site index average DBH
and stock volume growth model in all alternative functions.
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. 5 c¢m Table 1  Descriptive statistics of main stand factors
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Fig.2  Stand dominant height model based on Schumacher equation
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Table 3 Nonlinear curve fitting results of dominant tree height

Alternative functions

Chapman-Richards
Mitscherlich
Schumacher
Gompertz

Logistic

Korf

Allometric

Evaluation indicators (C.V %) Parameters

R? RMSE a b c
0.68 2.03 22.36816 ™ (20.79) 0.04301 (58.17) 1.22543*(36.52)
0.68 2.03 25.67377(13.52) 0.02931*(21.02)
0.67 2.03 25.395857(5.65) 15.624377(9.36)
0.68 2.03 20. 10305 ( 10. 11) 0.07049 *(24.67) 12. 114527 (11.52)
0.68 2.03 18. 83803 (7. 19) 5.42395*( 27.08) 0.10416 ™ ( 19.24)
0.68 2.03 44.60177 ( 80.10) 7.08325" (48.23) 0.55093 (64.39)
0.67 2.04 1.47492 " ( 19. 49) 0.68(8.57)

* P<0.05 **

P<0.

01
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Fig.3  Average DBH growth model based on Schumacher equation
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Table 4  Fitting results of stand average DBH growth model with age variable
Evaluation indicators (C.V %) Parameters

Alternative functions R? RMSE a b ¢
Chapman-Richards 0.60 3.22 45454.15001 ( 502395) 0.000007 (531765) 0.94554 (53.35)
Mitscherlich 0.60 3.20 —-125617.54884 ( 163101) -0.000004 (163127)
Schumacher 0.57 3.34 33.925717(9.77) 22.31129™(11.87)
Gompertz 0.60 3.21 144.48037 (299. 80) 81.4220 ( 189.74) 0.01557 (131.34)
Logistic 0.60 3.22 70.90022 ( 184.14) 13.85122 (171.03) 0.04516 (50.93)
Korf 0.61 3.20 1.57904 (244.19) -0.51212 (278.42) -0.44083 ( 114.77)
Allometric 0.60 3.20 0.63603 ™ (31.46) 0.94546 (9. 84)

P<0.05 ™ P<0.01
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5
Table 5 Fitting results of the stand volume growth models with age variable
Evaluation indicators (C.V %) Parameters
Alternative functions R? RMSE a b c
Chapman-Richards 0.37 64.05 41194.28514 ( 18340.41) 0.00050 ( 14224.09) 1.3398 (102.66)
Mitscherlich 0.37 63.62 —-158.13209 (78.14) —-0.02179 (56.40)
Schumacher 0.36 64.11 487.320167(22.76) 34.85857 *( 18. 86)
Gompertz 0.37 64.18 901. 62656 (266.81) 0.02554 (143.46) 53.48375 (171.77)
Logistic 0.37 64.29 852.61786 (354.34) 27.9161 (306.38) 0.05756 (75.02)
Korf 0.37 64.04 0.00363 (7669.97) —-6.88359 ( -1061.55) -0.12718 (725.42)
Allometric 0.37 64.04 1.59752 (74.57) 1.33071*( 16.36)
© P<0.05 ™ P<0.01
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