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Fig. 1 Linear fitting results of three stand density measures at the same improved variety and different planting densities
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Table 1 Results of two-way analysis of variance
- ‘ i
% PEFRAR A 5 RV Stand age/ a
Stand density measures Source of variation
5 6 7 8
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b} e 5

i %.%. . A 3 0.044 0.002 0.169 0.338
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R <
Improved variety x planting density L2 1) OHE e
#iE
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Planting density

WA B L
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R <
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G

. . 212.559%* 170.04** 151.276%* 70.004**

Planting density

P =—E TR AR LL R

Ratio of dominant height to nutrient area Improved variety b = Lol UHiE
R x B 2.548 1.142 1.330 0.569

Improved variety x planting density

T FR0.0UK T EEFR R . N,

Note: ** indicates significant difference at 0.01 levels. The same below.
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Fig. 2 Dynamic changes of three stand density measures at the same planting density and different improved varieties
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Table 2 Linear regression analysis between the three stand density measures and initial planting density and stand age

KA

Improved variety

B3
Dependent variable

T A% &
Predictive variable

B

Beta
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Planting density
N

Stand age
Constant
Planting density
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Stand age

=)

RN
Constant

0.013

13.796

—76.289

0.090

149.284

—824.296

0.001

0.192

—-1.231

0.819

0.528

0.686
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0.942

0.292
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90.655%*

235.423%%*

0.943

0.923

0.969

13.244

8.545

—6.699

9.569

9.473

—7.416

20.724

6.433

—5.857

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

E: BAARARELL R E Beta JIbritEAl R EL; e I; p e 6 10 5

Note: B is the non-standardized coefficient; Beta is the standardized coefficient; ¢ is the t-test; and p is the significance of the t-test.
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Dynamic Characteristics of Stand Density Measure of Chinese Fir
(Cunninghamia lanceolata) Plantations with Different
Improved Varieties and Initial Planting Densities

LI Xiao-yan', DUAN Ai-guo', ZHANG Jian-guo'?, ZHAO Shi-rong’, FENG Sui-qi°

(1. Research Institute of Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding and Cultivation, National Forestry and
Grassland Administration, State Key Laboratory of Tree Genetics and Breeding, Beijing 100091, China; 2. The Southern National
Forestry Collaborative Innovation Center, Nanjing Forestry University, Nanjing 210037, Jiangsu, China;

3. State-owned Forestry Farm of Weimin, Shaowu, Fujian Province, Shaowu 354006, Fujian, China)

Abstract: [Objective] To study the dynamic characteristics of stand density measures of Cunninghamia lanceolata
plantation at different improved varieties and initial planting densities in order to select the appropriate density index
and provide a basis for density management of Cunninghamia lanceolata plantation. [Method] Based on 8-year pos-
itioning observation data of interactive test forest, the dynamic characteristics of three stand density measures, includ-
ing crown competition factor (CCF), stand density index (SDI), ratio of dominant height to nutrient area (Z), with dif-
ferent improved varieties and initial planting densities and the linear regression analysis between the three stand dens-
ity measures and initial planting density and stand age were analyzed. [Result] The law of dynamic changes of the
three stand density measures were consistent with age with same improved variety and different initial planting dens-
ities, which increased with age. Under lower initial planting density, the slope of the fitting line of stand density
measures was small, and became larger with the increase of initial planting density. The results showed that the high-
er the initial planting density, the stronger the competition intensity. Under same stand age, all the density measures
increased with the initial planting density. There were quite significant differences among planting densities. Under
the same initial planting density and different improved varieties, the improved varieties had no significant effect on
the three stand density measures, and there was no interaction between the improved varieties and initial planting
densities. [Conclusion] The three stand density measures can reflect density information to some extent. In the dens-
ity ranging from 5000 to 6 667 trees-hm?, the difference is not significant among initial planting densities in CCF
and SDI, and it is difficult to reflect the difference between densities in this range. But the difference among densities
reaches a significant level in Z in the whole density range. The Z can show the difference at different densities clearly,
and has a larger applicable density, with no parameter and easy calculation. Therefore, it can be well applied to
growth modeling and density management in Chinese fir plantation.

Keywords: Cunninghamia lanceolata; improved variety; initial planting density; crown competition factor; stand

density index; ratio of dominant height to nutrient area
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