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Table 1 The development of number of living trees per hectare

s Age/a
FfHb Plot
6 8 9 10 11 12 14 16 18 20 22
Al 1634 1634 1 600 1584 1584 1584 1584 1584 1584 1584 1550
A2 1634 1617 1 600 1 600 1584 1584 1584 1584 1584 1584 1534
A3 1617 1617 1584 1584 1584 1584 1567 1567 1534 1534 1500
Bl 3284 3251 3217 3167 3167 3151 3084 2 884 2751 2751 2617
B2 3234 3217 3217 3217 3201 3184 3151 3151 1550 1550 1550
B3 3217 3217 3151 3134 3134 3134 3051 2934 1 684 1 684 1684
C1 4751 4 668 4618 4501 4501 4401 3334 3334 1717 1667 1667
Cc2 4 801 4 801 4718 4718 4718 3334 3301 1 667 1617 1617 1 600
C3 4901 4851 4818 4718 4634 3334 3317 1 667 1 667 1 667 1667
D1 6 385 6251 6101 5918 5918 5568 5468 5001 3351 3351 3351
D2 6 385 6235 5935 5001 5001 3217 3217 1 667 1 667 1667 1650
D3 6518 6 468 6301 4951 4951 3351 3334 1 667 1 667 1 650 1650
El 9585 9369 6 668 6 668 6 668 4984 4951 3317 3301 3301 3267
E2 9369 9269 6 668 6 635 4951 3301 3301 3301 1 800 1 800 1767
E3 9 685 9 602 6 735 6 735 5068 3317 3301 1 667 1617 1617 1617

T EFRERBAAREAE E— DT T A

Note: The number in redrepresents the plot was thinned in last observation.

K2 DARDGEMAZEESITHE

Table 2 Summary statistics of stand and tree variables of Chinese fir plantations

Mo P EAR RAARF = 3 W AR Moy B R
W Stand mean diameter/cm Dominant height/m Stand basal area/(m?-hm™?) Stand volume/(m’-hm™?)
Initial planting density -3ty bRt T bR THfi b2 T i 2
Mean SD. Mean SD. Mean SD. Mean SD.

2mx3m 14.68 4.89 13.33 4.85 31.09 15.74 210.33 143.49
2mx1.5m 12.42 4.27 13.73 3.79 33.41 15.43 219.99 126.99
2mx1m 12.58 4.92 13.45 3.69 34.87 12.07 210.01 110.47
Imx1.5m 11.40 5.27 12.20 3.82 33.68 13.35 192.79 117.45
ImX1Im 10.88 5.00 11.47 3.80 31.79 10.87 167.25 94.63
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Table 3 The results of mixed effect models of growth dominance

R Model
Tji H Ttems
2 Parameter PfH P-value
{8 %% ¥ Residual density 0.042 0.000 7
Z AR5 Accumulate thinning intensity 1.154 0.008 9
Phiid Age 0.009 <0.000 1
Mg x BAREK5RE Age x Accumulate thinning intensity —0.016 0.003 5
REEE x BAAMKHESE Residual density x Accumulate thinning intensity —0.115 0.018 2

T SHRAMBRGUNHH TS GRS H. PRGN FR K K P .

A B]AI R B 35— LI B AR A7 35 M 5 T 10 A

FRRBICE B 2 72 53— N AR RO RE AV AR BT BB . DR BB MG h B A B MR AR RS

Note: Parameter refers to the parameter of the independent variable in the mixed effect model. The P-values refers to the P-values of F-tests for growth
dominance model. Accumulate thinning intensity refers to the ratio of the difference between the number of living trees of the first observation and the residual
density caused by thinning to the number of living trees of the first observation. Residual density refers to the number of living trees per ha in stands. Age refers

to the stand age.
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Fig.1 The growth dominance of unthinned stands
develop with stand age

B2 £RMBEMERBREZEREREEXEEN
IR (12 F8504% )

Fig. 2 The growth dominance develop with residual
density and accumulate thinning intensity (12 index)
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Fig.3 The growth dominance develop with residual

density and accumulate thinning intensity (14 index)
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Variation of Growth Dominance in Thinned Chinese Fir Stands with
Different Planting Densities

WANG Han-chen"?, ZHANG Xiong-qing"?, ZHANG Jian-guo', QU Yan-cheng', JIANG Li'

(1. Key Laboratory of Tree Breeding and Cultivation of National Forestry and Grassland Administration, Research Institute of Forestry,

Chinese Academy of Forestry, Beijing 100091, China; 2. Collaborative Innovation Center of Sustainable Forestry in

Southern China, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: [Objective] The thinned Chinese fir (Cunninghamia lanceolata) stands with different planting densities
were used to explore the variation of growth dominance under different thinning treatments, so as to provide manage-
ment strategies for cultivation and management of Chinese fir. [Method] The data for this study were sampled from
Chinese fir plantation in Nianzhu Forest Farm, Fenxi city, Jiangxi Province. The linear mixed effect model was used
to illustrate the growth dominance in relation to age, accumulated thinning intensity, living number of trees per hec-
tare and the interaction of these variables. [Result] The growth dominance increased with accumulated thinning in-
tensity, age, and living number of trees per hectare before or after the thinning. The negative value of growth domin-
ance was not observed during the last observation. When the stands had the same living number of trees per hectare,
the growth dominance increased with accumulated thinning intensity. [Conclusion] The sparse planting density and
sparse density management make the growth dominance closer to the value 0, which is beneficial for balanced growth
of all sized trees, and increasing the yield of larger trees. The dense planting density and sparse density management
can not only harvest smaller trees, but also increase the growth dominance and promote the growth of larger trees
with the increase of accumulated thinning intensity, as a result of harvesting the large size trees.

Keywords: growth dominance; thinning; planting density; competition; Cunninghamia lanceolata
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