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Study on the Coupling Relation between Stand Structure and
Productivity Function of Chinese Fir and Phoebe bournei Mixed Forest

WANG Yiru, LI Jiping, CAO Xiaoyu, LI Qiyuan
(College of Forestry,Central South University of Forestry and Technology ,Changsha 410004 , Hunan , China)

Abstract : This paper aims to study the relationship between stand structure and productivity function , de-
termine the rational stand structure of Chinese fir and Phoebe bournei mixed forest,and to provide the ba-
sis for maintaining the stability of community structure and improving forest productivity. With the mixed
forest of Chinese fir and Phoebe bournei in Jindong Forestry Farm of Yongzhou City, Hunan Province as
the research object, the coupling effects between stand structural factors such as average DBH, average
height, canopy closure and mingling intensity and productivity function were analyzed by using the survey
data and principal component analysis method. The coupling relationship model of stand structure and
function was established, and the structure and productivity function of stand were analyzed. The results
showed that the stand structure factors were closely related to productivity function. The stand with high
productivity comprehensive evaluation index has the following structural characteristics: medium density
(1 500 trees/hm”) , canopy closure of about 0.7, and multi-layer forest structure which is conducive to
maintaining better productivity function and is the best stand structure of Chinese fir-Phoebe bournei
mixed forest in Jindong Forest Farm.

Key words : Chinese fir and Phoebe bournei mixed forest, stand structure , productivity function, principal

component analysis, coupling
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Tab. 1 Statistics of sampling plots
FEMGHS /() R /m A/ em FHRR/m R/ il BRACEHE/
1 23 150 11.9 7.5 2.2 0. 65 1167
2 15 140 11.8 8.1 2.8 0.75 1217
3 20 130 13.3 8.9 2.8 0.7 1500
4 20 120 10. 4 7.1 2.6 0.75 2433
5 14 135 10. 4 8.4 3.1 0.85 2617
6 20 130 7.6 6.5 1.5 0.8 2517
7 16 120 9.5 7.7 3.7 0.85 2500
8 15 120 9.9 6.8 1.9 0.8 1917
9 34 135 8.3 5.5 1.2 0.8 2067

2.2.2 EhRet R

TEABFTE A, R T I AR B AR 7= D RERAT
B B9 LE ™SI RE B3 S A E BURAE bk o A
PSRRI R bR T SR R SE BEH  AE
FROPRAARE 30 2 4 4 BRER:, T AR $ha ) i 0 D 2 [
LR R ook AR R, AR TS

MO BB UNER 2 R
2.3 BlRab B Kot

oK SPSS 19. 0 B fF, iz FI Lo o i , il it
REAE AR ZZ (R b i R S R R A1, T Y
Mo AR AL TR AR 1Y A 7= 1 T, LR AT
TG G5 5 LE = I DIREZ R A& R AR

F2 EEMM TSR

Tab. 2 Two-dimensional volume model of main trees

R Fh AR a b ¢
A V=aD"H* 0. 000058777042 1. 969983 0. 896462
FAtht ot V=aD"H 0. 000062341803 1. 85515 0. 956825
— 0 V=aD'H 0. 000068563400 1.933221 0. 867885
e 3| V=aD'H 0. 000050479055 1.88452 0. 990765
B V=aD'H 0. 000041028005 1. 80063 1. 130599
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R(FEKS) o MRS /AL AT 3 A ERIT A T5 22
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I3 SEIUEI R, X3 A FE R N T RE AR AR B
WFTEHIAZ A — 18 A TR S MR 9 AR S5 A AR R 5
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F R 145 B, 7T AR F 8t d R v (R 6)
AT HFR 6 45 2R fr A28 XHEL AT 40, 565 1 &
SR EAR S 1 - 35 i 1 TR AS B AR LK/ B
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~0.838,0.805,0. 739, Al & 1 X g bhA 2% ] &%

PR bR ;565 2 3 804 70 MR 40 1 45 3 48 B0 B
S AR AR A R, B AT R B 4k
0.879,0.861,0. 643 ;453 LM A FEE R T
MR B AR Bl 2 RAR A EE SRR AR, AT A 2 A A3 il
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Tab. 3 Data quantitative processing

) AL H 7
PRt
ISP 2 RS iR PANER W £ g,
<0.6 [0,0.25) >0.517 [0.75,1] TRH
2 >0.8 [0.25,0.75) <0.475 [0.25,0.75) A atpk
[0.6,0.8] [0.75,1] [0.475,0.517] [0,0.25) TR
F4 HOEHETFHEEESHT
Tab. 4 Correlation analysis of structure factors
% X 1 X 2 X 3 X4 X 5 X 6 X 7 X 8 X 9
Mats X, 1. 000
R X, 0. 800 1. 000
B R X, 0. 461 0. 760 1. 000
ABFARE X, -0.671 -0.221 0. 186 1. 000
BREPREL X 0.298 0.584 0. 658 0. 255 1. 000
TR X -0.706 -0. 462 -0.076 0. 656 0. 187 1. 000
AR X; 0. 580 0.313 -0.019 -0.533 -0.086 -0. 869 1.000
K/NELEL X 0.591 0.378 0. 090 -0.394 -0.227 -0.629 0.721 1. 000
P FPLLAL X, -0.637 -0.301 -0.024 0.736 -0.213 0. 300 -0. 468 -0.416 1. 000

X, FR PN X, FORFI8 X FORBN ® 5 X, FORARHIRE ; X5 FORMOr 8 IR HG X FORIRAE, Xy R A RE ; Xy Fm K/

LB Xo Zm BRI o

xS EHOMFEERTEHE
Tab. 5 Eigenvalues of each principal component

and contribution rate

Y FHIEE TR Fit TR
1 4.375 48.613 48.613
2 2.405 26. 724 75.337
3 1. 032 11.470 86. 806
4 0.522 5.796 92. 602
5 0.438 4. 866 97. 469
6 0. 165 1.828 99. 297
7 0.058 0. 646 99. 943
8 0. 005 0. 057 100. 000
9 -2.916E-18 -3.240E-17 100. 000

®6 BETFHEEMER

Tab. 6 Component Matrix

%y
LERIA ¥ : 5 5
X, 0.937 0.220 -0.090
X, 0. 696 0. 643 0.132
X, 0.310 0. 861 0.207
X, -0.730 0.428 0. 420
Xs 0.135 0.879 -0.252
Xe -0.838 0.275 -0.330
X; 0. 805 -0.318 0.239
Xg 0.739 -0.251 0.345
Xy -0. 686 0.078 0. 663

T Xy FRPENTE; Xy ORI X FORBUT /5 X, R
ML s Xs RN B BAE 2 Xe FNIRACTE, X7 RARAR
JBE 5 X 7R RUNCRG Xo F R PRI o
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Tab. 7 Component score coefficient matrix

J8ay
SEHIN T
1 2 3
X, 0.214 0.091 -0.087
X, 0. 159 0.267 0. 127
X; 0.071 0.358 0. 201
Xy -0.167 0.178 0. 407
Xs 0.031 0. 366 -0.244
Xe -0.192 0.114 -0.320
X, 0. 184 -0.132 0.232
Xg 0. 169 -0.104 0.334
Xy -0. 157 0. 032 0. 642

T Xy FR PR X, FORFIR X FOREUT R X, 2T
MIBE; Xs ZORMO B BEAR R Xo FRIRACRE, X7 Fm Ml R
JEE 5 Xg FOR R/ Xy RPN o
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(2)
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(3)

F,=-0.087X, +0.127X, +0.201X, +0.407X, -
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Fig. 1 scatter plot of principal component comprehensive

evaluation index and stock volume
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