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Analysis on influencing factors of competitive index of dominant trees in Pinus

koraiensis plantation
CHEN Lixin, HA Xuemei, DUAN Wenbiao“, HAN Donghui, LI Changzhun, LIU Yuping, SHEN Hailong,

ZHANG Peng
Northeast Forestry University, Harbin 150040, China

Abstract; In this paper, 70 fixed plots of 20 mX30 m were setting in the eastern section of Pinus koraiensis plantations
under different site conditions in the temperate humid climate zone. In addition, the tree height, diameter at breast height,
crown width and forest nutrients of the trees in the sample area were measured. In each sample plot, 5 dominant trees with
the highest and better growth were selected as the object trees. The corresponding competitive trees of the object trees were
determined by Voronoi diagram, and the distance between the dominant trees and the competitive trees in each plot was
measured. Using Hegyi single-tree competition index model, we analyzed the dominant trees in different levels of
intraspecific competition intensity, and explored the growth factors, terrain factors, and soil nutrient factors on the influence
of the dominant tree competition index. In addition, stand growth factors, topographic factors, soil nutrient factors, and the
competitive index of dominant trees were fitted and the correlation was analyzed. The results showed that the competition
intensity of Pinus koraiensis decreased with the increase of the diameter at breast height of the dominant trees, and the

relationship between them followed a power function. Moreover, the competitive index of dominant trees of Pinus koraiensts
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was significantly correlated with height, diameter at breast height and crown width ( P <0.01). Slope aspect, slope position
and altitude had significant effects on the competition index (P <0.01). The competitive index of dominant trees in Pinus
koraiensis forest was significantly correlated with soil N, P and K content (P <0.01). The influence of pH value on the
competitive index of dominant trees was not significant. When the diameter at breast height of Pinus koraiensis forest reached
45 cm, the tree height was higher than that of the surrounding competitive trees, and the crown width was larger than that of
the surrounding competitive trees. With the increased of the utilization of surrounding resources, the natural thinning of trees
would occur and the competitive pressure would decrease. Pinus koraiensis liked light and water, which led to its
competition index in the shady slope was bigger either uphill or downhill, and the growth of Pinus koraiensis forest was
better from top to bottom. By reason of the foregoing, large diameter timber cultivation of Pinus koraiensis plantations should

be planted on the middle or lower slopes of semi-shady and semi-sunny slopes, with fertile soil and good permeability.

Key Words: Pinus koraiensis; dominant tree; intraspecies competition; site conditions
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Table 1 Basic situation of sample plots
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T 15 17,33 .34 2.57+0.31Bb 39.59+3.70Ba 20.51+1.97Aa 7.78+2.25Aa 6.94+2.40Ba
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T 45 53.54.55, 2.56+0.30Bb 39.23+3.59Ca 20.98+1.56Aa 7.78+0.93Ab 6.01+1.051Ab
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Fig.3 Voronoi diagram of the competition unit
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Fig.4 The fitting result of dominant tree competition index with
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Table 2 Correlation analysis of dominant tree competition index and stand factor

PEBA TE 4 4550 Competition index of dominant tree 1 -0.685** -0.806** -0.573** -0.454""
{942 Diameter at breast height/cm 1 0.788 " 0.622*" 0.723**
F1E) Height of tree/m 1 -0.111"° -0.103

RVETEIE East-west crown width/m 1 0.845*"

1L T R North-south crown width/m

w FTRASEMETS B K (P<0.05) 5 * * FrmASC AL B35 7K F (P<0.01)
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Competition index of dominant tree
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Fig.8 Three—dimensional distribution of dominant tree competition index and slope aspect-to-slope position
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Table 3 Correlation analysis between competitive tree index and topographic factors

T H Project FHARTE SRR e e e 14/ m
A TESHEHL Competition index of dominant tree 1 0.521** 0.681** 0.955**
Wil Slope aspect 1 0.111* 0.234**
i3 Slope position 1 0.169 **
MK/ m Altitude 1
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Fig.10 The fitting result of dominant tree competition index and Fig.11 The fitting result of dominant tree competition index and
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Fig.12 The fitting result of dominant tree competition index with Fig.13 The fi tting resultof dominant tree competition index with

total content organic carbon content

potassium

500 _ 8-

€, £

~ L =h]

%b 400 £

£ 300 - E 6f

£ g
&3 &3
we 200f P
= gn & % 4l
%E 100 f e [

g ol A

= 0 2

5 =]

3 8 2+t

2100 ¢ E

20 25 30 35 20 25 2.0 2.5 3.0 3.5 4.0 4.5
PEHARTES B MHEARTES L
Competition index of dominant tree Competition index of dominant tree
E 14 RBAESFEBSKBESENUSER 15 RBAZHENSHFUHMIENUESER
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Table 4 Correlation analysis of dominant tree competition index and soil factors

2R s 28 BANEK KA AMEE

i H MHEATE o o o . o o =
ltem %%ﬁﬁ Hi/ Hit/ v v i/ Hit/ v pH
(g'kg)  (wkg)  (g'kg)  (g/kg)  (mgrkg)  (mgrkg)  (mgrkg)

RHATE 164 . . .
5% M$Dﬁ . 1 -0.829"" -0.831"" -0.361"" -0.680"" -0.529"* -0.500"" -0.460"" 0.046
Competition index of dominant tree

fm AL
=R F"‘E/< &/ke) 1 0.691 " 0.0289 0.0635 0.445 " 0.0420 0.385 -0.011
Total nitrogen content

e A~ EL k
%% o/ (g/ke) 1 0.0332  0.0620  0.450**  0.425**  0.0391  —0.107
Total phosphorus content

/4'\5

I (o/ke) 1 0.238**  0.0668  0.0651  0.470**  0.016
Total potassium content
B g k

FILIRE L/ (¢/ke) I 0252 0240 0391  -0.028
Total organic carbon content

7 o Ao L
AR Z L (me/ ) 1 0.0987  0.692°°  0.025
Hydrolyzed nitrogen content
AR i/ (mg/kg) :
1 o .02

Available phosphorus content 0667 0-028
Wi =X o
L)‘ﬁ?%ﬁi e/ ( njlg/ka) 1 0.089
Available potassium content
pH 1
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