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Stand spatial structure for an uneven-aged Cunninghamia

lanceolata ecological forest

CAO Xiaoyu, LI Jiping, FENG Yao, ZHANG Caicai, FANG Xiaona
(School of Forestry, Central South University of Forestry & Technology, Changsha 410004, Hunan, China)

Abstract: To optimize the spatial structure of a Cunninghamia lanceolaia ecological forest and use of its
ecological, economic, and cultural functions, nine permanent sample plots (20 m x 30 m) at the Fushou Forest
Farm in Hunan Province were analyzed for variation in spatial structure of uneven age-group stands using three
spatial structure indexes: the mingling index, the neighborhood comparison, and the uniform angle index.
Results showed an average mingling degree for juveniles of 0.19 which belonged to the transitional type
between zero and weak mingling. The average degree of mingling for medium (0.09) and mature (0.04) trees
was close to zero mingling. The average neighborhood comparison for stand DBH was juvenile (0.51), medium
(0.52), and mature trees (0.52) which were close to the moderate state. The average stand uniform angle
indexes were juvenile (0.37), medium (0.35), and mature (0.34) belonging to the transitional types of uniform
and random distributions. Overall for the C. lanceolata stands, mingling showed that the ecological forest rating
was low, and the stability of the stand structure was weak; the neighborhood comparison indicated that the
number of trees in diameter classes was roughly equal; and the uniform angle index revealed poor horizontal
distribution patterns in juvenile, medium, and mature stands. [Ch, 4 fig. 4 tab. 14 ref. ]
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Table 1  Basic situation of sample plots
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Figure 1 Voronoi diagram based on tree data
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Table 2 Frequency distribution of mingling of the stand and sample plots
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Figure 2 Average value of mingling degree of each tree species
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Table 3 Frequency distribution of neighborhood comparison of the stand and sample plots
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Figure 3 Average value of neighborhood comparison of DBH of each tree species
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Table 4 Frequency distribution of uniformangle index of the stand and sample plots

AR RS TR JS I T f R
0.00 (0.00,0.25] (025, 0.50] (0.50, 0.75] (0.75, 1.00]
eI 0.04 0.22 0.63 0.11 0.00 0.37
4 1 0.04 0.28 0.62 0.06 0.00 0.35
i BA, Wk, ik

2 0.01 0.21 0.62 0.15 0.01 0.40

i 3 0.06 0.17 0.66 0.11 0.00 0.36

SRS KA, BIES, MRS, 0.02 0.24 0.67 0.07 0.00 0.35

i 4 WFILBE, MEAR, I, 0.02 0.23 0.67 0.08 0.00 0.36

i 5 BB, #iliky, B 0.01 0.26 0.68 0.05 0.00 0.38

i 6 H 0.02 0.21 0.68 0.09 0.00 0.31

] N (Vi 0.05 0.28 0.59 0.08 0.00 0.34

;i 7 B, WM, A, & 0.02 0.29 0.62 0.07 0.00 0.34

8 1, BB 0.10 0.26 0.56 0.08 0.00 0.33

" 9 0.04 0.29 0.58 0.09 0.00 0.34
P w=0, 025, 0.50, 0.75, 1.00 /3B FRmdaxt 5y ¥15) 0 BPL. A5 RLX A5,

MATRIRFIE (B 4): FERZRLEM . PR T, 2R3 A )RUE S 0.37, 0.35 i
0.33. N353 3 A FEEHL > A3 9 H AR ZS o X UL WAL A B9 7K SF- 20 A1 A6 Jay ot 2208 B8 A HC AR S R g o 7
ARG b, MIAZ A AR 19724 £ ROy 0.37 F1.0.40, Sy 350 73 A ML 2 A B9 Hh DR 2 . FERZ AR
S AROBR A Hh, MIARZ R LU 1 ST 2 RUEE S 0.37 034, S35 4y A FIBE AL 43 A 1 Th RIRES, AR



90 TN 3 N = o= R 201542 H 20 H

BEAEF LA 40 RO 0.50, SHBEHLISATRAS , 2 — Bl U A B ) J0 A AR 2 o M1 52 AN ERF LBk £
TR RS 0.40 1 0.43, Jgdy) 53 A5 FIEHL A5 1 P RDIRZS , ARV 3 R 0, xS 5] 53,
RIRL P2 RUEZ 0 0.20, S 2100 AR o FER ARG, FIERIF- 33 M R 0.50, S REHL >
AiRAS, BB, SO BAT TR A 0 I #R LI 0.35, 345 3 A FEEAIL A 1) o [HDIR S o

0.6 -
0.5 als -
Liﬂ0.4—
~ 03
:\EOQ
. H
CREKRELBREEBRLEREK
VEPNENRRIBIINEBP T
. EWERE W
L i 4 I B

B4 RREAMRAE T3 AR

Figure 4 Average value of uniform angle index of each tree species
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