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Differences in Stand Growth and Structure of Cunninghamia lanceolata

Plantations With Different Densities

LU De-hao,CHEN Shi-qing, XIE Hui-yan,DENG Ning-long, FENG Ming-chun, LIN Na~

(South China Agricultural University ,Guangzhou 510642 ,Guangdong China)

Abstract: The objectives of this study were to explore the differences in stand structure and growth of Chi-
nese fir (Cunninghamia lanceolata) plantations with different densities,so as to provide scientific basis for
sustainable management of Chinese fir plantation. Three 11-year-old pure Chinese fir plantations with dif-
ferent densities (2 100,3 100,4 100 plants «+ hm™?) in Qingyuan City were selected as the research objects,
and six fixed standard plots (20 m X 20 m) were set for each density. Five parameters,including neighbor-
hood comparison,angle index,diameter structure,tree height structure and crown structure were selected
to investigate the characteristics of stand structure. The average DBH, average tree height, stock and vol-
ume per tree were selected to explore the growth characteristics of the stand,and the influences of stand
density on the structure and growth were analyzed by ANOVA. The results showed that 1) the growth in-
dex of each stand was significantly affected by stand density (P<C0. 05). The average DBH, tree height and

volume of the stands with density 4 100 plants * hm * were significantly lower than those of the stands
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with density 2 100 and 3 100 plants « hm ™ *. The stock of the stands with density 3 100 plants « hm * was
significantly higher than those of the other two density stands. 2) For the stand diameter structure and tree
height structure, more small diameter trees were found in the stands with higher stand density,and the dis-
tribution curve showed a truncated normal distribution. 3) The average crown breadth of the stands with
the density 3 100 plants « hm * was significantly larger than those of the other two density stands,and the
average crown surface area and crown volume of the stands with density 4 100 plants « hm ™ * were signifi-
cantly smaller than those of the other two density stands. The canopy projection ratio and crown length of
the three densities were significantly different (P<C0. 05) ,but there was no significant difference in the live
crown ratio between different densities (P >>0.05).4) Stand density had a significant effect on stand angle
index (P<C0. 05),but had no significant effect on stand neighborhood comparison (P>>0. 05). Considering
the two aspects of tree growth and stand structure,the Chinese fir plantation with a stand density of 3 100
plants « hm ™ * demonstrates the best overall growth performance, and has the potential to cultivate fast-

growing and high-quality large-diameter trees, which is conducive to the formation of stable and sustainable

plantations.

Key words: Chinese fir plantation; stand density; stand structure; stand growth
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Table 2 Information of 9 analytic trees of Chinese fir

I/ i AR wWE/ MR/ TR/ MBY

Bk + hm™%) i 5 m cm m m’
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Table 3 Growth indices of Chinese fir plantation

W/ (B« hm ) P ¥ A2/ em T/ m PR/ m® FRBY/(m® « hm %)
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Fig. 1 Diameter structure and height structure of Chinese fir with different densities

x4 BDRAIHRNEEN

Table 4 Canopy structure of Chinese fir plantation

HIE/ (B« hm ) 5 1 / m i i A /m 5 45 L T 57 2 T AL/ m” WA R/ m®
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Fig. 2 Average neighborhood comparison and uniform angle index of Chinese fir plantations with different densities
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Table 5 Differences in spatial structure index of Chinese fir

plantations with different densities

W/ (B« hm ) AR PN

2 100 0.544 0£0.020 52 0.488 60.005 la
3100 0.501 2£0.007 2b  0.493 1%0. 005 0a
4100 0.525 840.000 0ab  0.489 6£0.003 7a
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