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Analysis of the Stand Spatial Structure of a Cunninghamia lanceolata-Broadleaved

Mixed Plantation on a Jiuhua Mountain Farm, Hubei Province

LI Yuchen'?, CHENG Jinhua"* ", LI Mingfeng'”*, WANG Yu'"
1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083
2.

Abstract: In order to analyze the spatial structure of Cunninghamia lanceolata-broadleaved mixed plantation on a Jiuhua
Mountain farm, three different composition of Cunninghamia lanceolata-Broadleaved Mixed Plantation was taken as the
study object, three spatial structure parameters, the angle index, mingling degree, and neighborhood comparison, were
calculated. The results showed that the dominant species were C. lanceolata, Quercus L., and Betula luminifera;
additionally, a small amount of Pinus massoniana was scattered throughout the forest. Different tree species compositions
presented different spatial structures: composition I had an average angle index of 0.42, average neighborhood comparison
value of 0.31, and average mingling degree value of 0.18; composition II had an average angle index of 0.5, average
neighborhood comparison value of 0.32, and average mingling degree value of 0.48; and composition III had an average
angle index of 0.58, average neighborhood comparison value of 0.51, and an average mingling degree value of 0.54. This

comprehensive analysis of the spatial structure of the forest on Jiuhua Mountain farm reflects the unreasonable circumstances
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in the spatial structure of the forest, provides a scientific basis for guiding reasonable selective cutting and near-natural
management,, and enables the multiple functions of the Cunninghamia lanceolata-broadleaved mixed plantation in this region

to be sustainable.

Key Words: composition of different tree species; Cunninghamia lanceolata-broadleaved mixed plantation; spatial

structure ; mingling degree; neighborhood comparison; angle index; selective cutting
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Table 1 Main Forest stand characteristics of different sampling plots

WAL Fa %
R B 2 N Proportion of different tree species FeE e 3 PRI/ cm SE IR /m
T Hb N EFHE/m
Numbers of tree v AR LM Number 3 Average Average
. . Plots A ] Volume/m” .
species composition Broad-leaved Pinus of trees DBH height
C. lanceolate K
trees massoniana
I a 85 15 0 61 13.52 18.76 13.85
b 80 20 0 65 11.24 19.12 11.66
¢ 80 20 0 67 12.06 19.87 12.44
I d 34 66 0 48 10.69 19.77 13.08
e 30 70 0 45 11.05 20.48 12.45
f 38 62 0 50 10.18 19.02 12.16
il| g 32 52 6 40 10.23 19.40 16.59
h 40 50 10 34 8.70 19.03 17.15
i 30 55 5 45 10.88 18.74 17.02
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Table 2 Important values of arbor in different tree species composition

) Fof i 5 2K A ) X ZEE D, AHXTAREE F, HAXTERE P, HEAH IV
Numbers of tree ?ﬁ* . Relative abundance, Relative frequency, Relative dominancy, Imprtant value,
species composition  C PO D, F, P, v
I K C. lanceolate 85.25 76.19 88.50 83.31
¥R Quercus acutissima 14.75 23.81 11.50 16.69
I K C. lanceolate 34.62 77.78 42.93 51.77
¥R Quercus acutissima 53.85 111.11 51.16 72.04
SeZME Betula luminifera 11.54 22.22 5.91 13.22
I AR C. lanceolate 32.26 64.29 27.21 41.25
FeHME Betula luminifera 51.61 58.97 43.39 51.32
BEZE Quercus acutissima 9.68 21.43 22.02 17.71
LM Pinus massoniana 6.45 14.29 7.38 9.37

£3 TRAMMEENZEEMSHTHE

Table 3 Average value of spatial structure parameters of different tree species composition

73 [A145H S 44 Spatial Structure parameters

R 2 ! _—
Numbers of tree species composition RE K/NHEK RS2
Angle index Neighborhood comparison Mingling degree
0.4180 0.3074 0.1844
| 0.5000 0.3173 0.4808
0.5769 0.5096 0.5385

3.2.2  A[FERFHECE MR A R LT B
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1% 12% , AFRHCE T AEH A RN (5 T BARER (B A7 e — 00 b 45 S5 R RS A MO B AR
ARAG DA -2, o Alad T W1 R RS PR 22 AR O T A P-4 RN U RN 0.5096 , B AR AR T
AIAEROIRZS o FER R AR AL T 495 A 25 3 A RORAS BIMRA , B L1 35%

A5 o L R AN [RIAR ol 1 R/ BO RSO AR BRI LR 40 fERRRBCE | P 2RI IES SO LS A K
RSB 2R BRI 58% , HRE A KARZS A MA i B 29% , 45 F50RZS i 139% , SRR AR/ - AR
WL, 32 R AR BT B MRS SO A3 A RORAS AR 5 AR SR B LEAAR 3
BENT 77% , Hifx 22% 940 T HPIRAS , JoAk T2 BRSO . MREMMRE L AR D, HAF ) te 52K
AP AR 22 e 2 (P AN A I B T A AR I 454

PIRRECE I 2R BRI Ol B AE =AM ) R /IN RO S94E 93 51 4 0.47 ,0.48 0.5, 140 T PR AR AR
&o PRI S FA AR ENE G AR B 66% , HRPIRZS & L 1%, 309 AR & 1t
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Fig.1 The distribution frequency of angle index of different tree species composition

22% o F/NHCBCFIME D 0.47 BEARAE T i AR RARAS  (HARAFAE— 2 LB AR 25 SRS B, B A A2 5
PEARRARSF . BRIERIIEF SO AL FRZE A A R ZE BUARY 729% , LAY 219% AR ROIRES 7% il 25 #4:
FORAS , RN BB 5) o JCERERIBRECE D, 0 HUE RAES RN, BRI 8K, BT LA 1009% 4k T
A RMARFIRZS

F4 EWMANEBNHEREFHE

Table 4 Neighborhood comparison’s distribution and average value of different tree species

ot i 2K 2 ZHH Ui
R Parameter value Ui FHIE
Numbers of tree arameter value U
K . Tree species Average value
species composition 0.00 0.25 0.50 0.75 1.00
I 2K C. lanceolate 0.25 0.33 0.29 0.13 0.00 0.21
¥R Quercus acutissima 0.44 0.33 0.22 0.00 0.00 0.19
I A C. lanceolate 0.22 0.44 0.11 0.00 0.22 0.47
#EJE Quercus acutissima 0.29 0.43 0.21 0.00 0.07 0.48
HeEHE Betula luminifera 0.00 1.00 0.00 0.00 0.00 0.50
I 2K C. lanceolate 0.20 0.40 0.10 0.30 0.00 0.45
HeEHE Betula luminifera 0.00 0.25 0.38 0.38 0.00 0.39
RIS Quercus acutissima 0.67 0.00 0.00 0.00 0.33 0.50
LKA Pinus massoniana 0.00 0.50 0.00 0.50 0.00 0.63

PERNIC I A2 AR RO S ARSI 5 T AR BURRY 60% , A 10% 40 T R RFIRES , 30% b T 45 %
ARZS, T RER By T E M LA A AR S5 4 B TTI A AR B B B HE R B B AA AR K TAZ AR TR, Ol BE AR
TR/ OB (RN 0.39, B A A KORSE N R, AAFEAL TR AR ROIRZS T 25 F A= KR bR {E40
TR S FARE R ALIIEB] T 38% , BRISHIR/NLECEIIME D 0.5, B A= KOR Bt 85 P g, 1
RN B A AR T A 5,67 %A TOE A ROIRTS , 33% Ak T4 25 LR FOIRAS, T DR A 8 10 PP R 2 1Y
FrE PR 22 , AT RER T IR 0 M AR B N B A e R b N AR BOR ORI AR S5 30, S BORE AR K2 TR, SR
FAR/IN OB 0.66 , BEARA RS A G ALH, Hobh Ay 50% 40 TS A RS, 73 5b 509% 4b T H A K
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3.2.3  A[EIRAR A AR TR A1
N T e e 8 e ) T S FEE AT AT DL I 3, SR L3R 3 ARIAC B T AR FhAS N BA— RSt P K 230
A, R DR IR AR, M2 K M, =0.09 40T 55 BEVR A MR A M, =0.75 b T i TR A i fig
, BERASMEEIRAS IR G BN 81% , IZE RS, MR E 1A I A TR 58 BE A 5 345
A F RIS O, B 55 B IR A M IR RS IR A B P MEIITE 0.5 247, BB KR ZE MoK Ji BBl L f
1—2 BREAS[FIFP PR R Bl R TR AC TR R 55 .

The distribution frequency of neighborhood comparison of different tree species composition

x5 EWMMEZTESHTRETHE
Table 5 Mingling degree’s distribution and average value of different tree species
~ L g ZHUHE Mi
e A > .
R Parameter value Ui T

Numbers of tree

Tree species

Average value

species composition 0.00 0.25 0.50 0.75 1.00
I A C. lanceolate 0.71 0.23 0.06 0.00 0.00 0.09
¥i2E Quercus acutissima 0.00 0.00 0.33 0.33 0.33 0.75
Il A C. lanceolate 0.00 0.67 0.33 0.00 0.00 0.33
MR Quercus acutissima 0.00 0.29 0.36 0.21 0.14 0.55
R HE Betula luminifera 0.00 0.00 0.67 0.33 0.00 0.58
i} A C. lanceolate 0.00 0.30 0.50 0.20 0.00 0.48
R HE Betula luminifera 0.00 0.38 0.38 0.25 0.00 0.47
M2 Quercus acutissima 0.00 0.00 0.33 0.00 0.67 0.83
MY Pinus massoniana 0.00 0.00 0.00 0.50 0.50 0.88

4 GRSt

A S Xk = AN [R) AR C LAY O BRAZ RHRSSAREE ML BT 207, e BRAL S 0 Bb 2 BE A2 R MR8 KO Bt =
Fift o AR RIS AR IR AR ROR LSRN -2, 2R MREZ | TRACRE 55 , B 70 A 45
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Fig.3 The distribution of mingling degree of different tree species composition
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