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Relationship between Diameter Class Structure and Intraspecific
and Interspecific Competitions of Precious and Endangering
Plant Acer catalpifolium

XU Heng, LIU Yanhong”

(Key Lab of Forest Resources and Ecosystem Process of Beijing Municipal, Beijing Forestry University, Beijing 100083, China)

Abstract: The research investigated the main distribution areas of the population of Acer catalpi folium, a
precious and endangering plant in Sichuan Province, and analyzed the relationship between the diameter
structure and the intraspecific and interspecific competition of the population, and explored the relationship
about competition intensity, diameter and distance. The results show: (1) there is a significant power
function relationship between A. catalpifolium diameter and height. The diameter class structure of the
population is normally distributed. There are many trees at middle and small diameters and fewer trees at

higher and higher diameters. (2) The intraspecific and interspecific competition intensity of the A. catal-
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pifolium accounting for 15. 16 % and 84. 84 % of the total competition intensity (222. 87), respectively, in-
dicating that the competition mainly comes from the interspecies. (3) The competition intensity between
A. catalpifolium and its main associated species was in order of Cryptomeria fortunei > Phoebe zhennan
> Quercus fabri > Kalopanax septemlobus > Bothrocaryum controversum > Betula platyphylla >
Cunninghamia lanceolata > Magnolia of ficinalis > Betula lumini fera. The target trees and competi-
tors distance and competition index are well subject to the exponential function relationship; When the dis-
tance between the target trees and competitors is less than 1 m, the competition index can reach 5. 5; with
the gradual increase of the distance, its competition index decrease accordingly and eventually tends to be
flat. (4) The competition intensity decreased with the increase of the diameter of the target. When the di-
ameter of the target is less than 20 cm, the competition pressure is the greatest, and the competition index
is the largest among the A. catalpifolium and the entire forest (234. 98) and the A. catalpi folium and in-
terspecific (184.01); When the target diameter is less than 10 cm, the competition index can reach 18;
when the target diameter is larger than 20 cm, the competition intensity changes little and the competition
index is lower; the competition intensity and the target trees diameter obey the power function relationship
(CI=AD™?). (5) The model prediction results show that with the increase of the A. catalpi folium diam-
eter, the competition index is getting smaller and smaller, and the competition intensity is decreasing.
When the A. caralpifolium diameter is 0 to 5 cm, the competition intensity between A. catalpifolium
and the entire forest is the highest, and the competition index was 7. 14, accounting for 50% of the total
competition intensity, When the diameter is greater than 20 cm, the competition index has changed little.
This model can predict perfectly the intraspecific and interspecific competition intensity of A. catalpi folium.

Key words: Acer catal pi folium ; diameter class structure; intraspecific competition; interspecific competi-

tion; competition index
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Fig. 2 Size structure of A. catalpifolium population

in the study area
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Table 3 Intraspectific and interspectific competition intensity of A. catalpifolium in the study area
AR N34+ Intraspecific competition Fa] 354+ Interspecific competition L e R
gl T RE weRn  pameme mE mme  pamhms e
Number  Competition index Mean of CI Number  Competition index Mean of CI
0~35 21 6.15 0.29 30 6. 00 0. 20 12.15
5~10 9 2.38 0. 26 95 36.53 0.38 38.91
10~15 13 2.83 0.22 75 34.55 0. 46 37.38
15~20 4 0. 54 0.13 19 12.23 0. 64 12.77
20~25 8 5.82 0.73 22 22.25 1.01 28.07
25~30 9 8.18 0.91 20 40.72 2.04 48.90
30~35 3 1. 20 0. 40 7 9.52 1. 36 10.72
35~40 1 0. 65 0. 65 3 1.72 0.57 2.37
40~45 2 1. 44 0.72 9 19. 15 2.13 20.59
45~50 2 4. 60 2. 30 2 1. 04 0.52 5. 64
=50 0 0 0 6 5.37 0. 89 5.37
B3t Total 72 33.79 — 288 189. 08 — 222.87
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Table 4 Composition of competitive trees and competition intensity in the study area

e e i B H T g LB TRRE RO

Tree species Number By , Average of Avgrage of Lorppetltlon .(,ompetm(‘)n

Percentage/ % DBH/cm height/m index index ranking
W42 Cryptomeria fortunei 38 13. 29 20.34410. 71 12,5844, 08 45.81 1
Witk Phoebe zhennan 34 11.89 26.23423.55 14.8947.48 28. 64 2
FIKE Quercus fabri 22 7.69 13.36+£7.48 10.33+4.61 21.93 3
FI#k Kalopanaz septemlobus 11 3.85 12.81£7.48 11.5044.57 12. 40 4
kT 6 W Bothrocaryum controversum 26 9.09 7.81%4.10 7.7443.49 10. 34 5
MeA Betula platyphylla 8 2. 80 19.19-+11.17 13.78-+6. 67 9.82 6
¥R Cunninghamia lanceolata 17 5.94 22.12415. 22 12.30+4.15 9.03 7
JEAN Magnolia of ficinalis 13 4.55 7.30+2.01 7.65+1.98 7.08 8
F e Betula lumini fera 14 4. 90 12.54+4. 21 13.7644. 35 6.69 9
M FRA Choerospondias axillaris 4 1. 40 20.35+6.09 11.83+5.57 4.51 10
A Machilus pingii 8 2. 80 26.05+12.58 14.79+£5.16 3.61 11
25 ) Cyclobalanopsis phanera 16 5.59 10. 944, 79 10. 02+ 4. 25 3.08 12
AW Symplocos chinensis 7 2.45 15.74+6. 40 12.19+2.49 3. 00 13
M5 Lindera megaphylla 6 2.10 9.40+3.53 10.08+2.07 2.75 14
Wk Phellodendron amurense 1 0. 35 26.80+0. 00 13.6040. 00 2.71 15
HFHEM A. davidii 7 2.45 7.40+3.31 7.37+3.08 2.70 16
Lol Ligustrum lucidum 13 4.55 8.8543.79 8.65+2.52 2.20 17
FEMBE A, catalpifolium 6 2.10 26.90418. 18 16.50+6. 84 1.99 18
I Broussonetia papyrifera 7 2.45 7.29+2.89 8.26+3.05 1. 26 19
FAE Cinnamomum cam phora 4 1. 40 12.63+2.73 11.43+2.90 1.10 20
% J8 & 2 Michelia wilsonii 3 1.05 9.55+2.05 7.75+2.33 0. 98 21
FMR Celtis sinensis 3 1.05 22.60+1.71 15.77+1.70 0. 83 22
Bk Juglans cathayensis 4 1. 40 6.70+2.35 6.50+1.99 0.68 23
A Ginkgo biloba 6 2.10 9.00+3. 94 6.00+2. 87 0.28 24
ZW Camellia sinensis 1 0. 35 2.8040. 00 3.0040. 00 0.15 25
2L 542 Taxus chinensis 1 0.35 13.40=+0. 00 5.00+£0.00 0.10 26
K Altingia chinensis 3 1.05 10.23+£2.30 10.27+£1.78 0.07 27
46 Osmanthus fragrans 2 0.70 8.4045.94 7.75+1.77 0.05 28
2% Coriaria nepalensis 1 0.35 6.20=+0. 00 6.80=+0.00 0. 04 29
JT Total 286 100. 00 — 183. 81 —
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Fig. 3 Relationship between distance of objective tree and
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A. catalpifolium in the study area
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Table 5 Model parameters of competition intensity and DBH of objective tree in the study area
240 Sort
i H Ttem
A B R? I E M Significance
FEHR 5 5 N AR AL catalpifolium and stand 39. 325 1. 341 0.620 7 P<C0.01
FEM B S E AW RN A, catalpi folium and other species 20. 664 1. 156 0.518 9 P<C0.01
FEMBE AP N Intraspecific competition of A. catalpi folium 12.582 0.514 0.5319 P<C0.01
MBS MRS A, catalpi folium and Cryptomeria fortunei 51. 244 1. 334 0.793 6 P<C0.01

HE:ABNRAKR CI=AD™ PRIZHL

Notes: A and B are the regression model CI=AD™ ¥ parameters

x6 PHRREMEMHAMEESFEENERTNER

Table 6 Model prediction of interspecific and intraspecific competition intensity in the study area
Jf44% DBH/cm
i H Item

0~5 5~10 10~15 15~20 20~25 25~30 30~35 35~40 40~45 45~50
- b gk A e/ . PENT
ffﬂdw“'ﬁm PMIF A catalpifolivm and 5 4y ey 35 090 0.60  0.47  0.36  0.32  0.23  0.14
FERE B PR BB AL catalpifolium andy ae 9 01195 0 g 0,56 0.46  0.36  0.33  0.27  0.25
other species
FE T B M A Intraspecific competition of o ey ge g9y 975 25 233 2,06 181 178  1.57
A. catalpifolium
PR BIAS A, catalpifolium and Cryp= 5 ge 9 41 169 1.24  0.78 0.64 0.46 0.3  0.21  0.19

tomeria fortunei




6 4] VP fE L AE B VAR 0 AR B AR 45 5 R A R 8] 52 E R 1167

y=31.64x""""
R*=0.65 P<<0.000 1

SEgRE CL
=

0 10 20 30 40 50 60 70 80
J§4% DBH/cm

201
L C
15F
.. y=33.7x""*
ol R=0.55 P<0.000 1

SR CI

0 10 20 30 40 50 60 70 80
4% DBH/cm

157
B
S 10t e yTIO.43x7
= . R=0.47 P<0.000 1
5 .
¥E
i
o5t
0 1 1 1 1 1 1 1 J
0 10 20 30 40 50 60 70 80
J#4% DBH/cm
157
D
S 10F \e 1=26.8x7""
= . l‘. R=0.66 P<0.000 1
&E_E[’
il
I®ost
0 . )
0 10 20 30

J#4% DBH/cm

AL FEI RS ARG 5 B AR ARAR s CRE AR AR AR B DA IS A2
P4 R RO SR N 12 15 T R RO C R
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and other species; D. A. catalpifolium and Cryptomeria fortunei

Fig. 4 Relationship between DBH of objective tree and competition index of A. catalpifolium
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