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Analyses of intraspecific and interspecific competition of Pinus sylvestris var. mongolica natural
forest in Honghuaerji Nature Reserve of Inner Mongolia MAO Lei', YANG Dan-qing', WANG
Dong-mei', YANG Xiao-hui®® (1. Key Laboratory of Soil and Water Conservation & Desertification
Combating, Ministry of Education, School of Soil and Water Conservation, Beijing Forestry University,
Beijing 100083, China; 2. Key Laboratory of Tree Breeding and Cultivation of State Forestry
Administration, Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, China),
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Abstract: The intraspecific and interspecific competition intensities of Pinus sylvestris var. mongolica
Litv., Populus davidiana Dode., Betula platyphylla Suk. and Malus baccata L. (with DBH >2 c¢m) in
P. sylvestris var. mongolica natural forest in Honghuaerji Nature Reserve of Inner Mongolia were analyzed
by the Hegyi’ s single tree competition index. The results showed that the dominant competitive and
objective trees were both of P. sylvestris var. mongolica and B. platyphylla in the plot. The intraspecific
competition intensity of P. sylvestris var. mongolica (0.534) was much higher than the interspecific
competition intensity. The intraspecific competition intensity of P. sylvestris var. mongolica declined
gradually with the DBH class increased. There was a power function relationship CI =A - D ~? between
the intraspecific competition intensity and the DBH of P. sylvestris var. mongolica, and the change of
competition intensity was not obvious when the DBH above 30 ecm. The competitive trees of P. sylvestris
var. mongolica had a heavy competition pressure on the other tree species.

Key words: Pinus sylvestris var. mongolica Litv.; intra- and inter-specific competition; competition index.
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Table 1 The relationship between competition intensity endured by
diffarent objective trees and plot sampling radius in natural forest of
Pinus sylvestris var. mongolica Litv. in Honghuaerji Nature Reserve
of Inner Mongolia

BHBRAFRZHTFRED
FE¥H/m Competition intensity endured
Plot sampling by different objective trees'
radius
BT ig7] e [IpiEa
2.5 0.185 0.472 2.408 5.439
5.0 0.379 1.081 2.856 6.976
7.5 0.574 1.609 3.318 7.906
10.0 0.740 2.108 3.874 8.708
12.5 0.575 2.288 3.910 8.771
15.0 0.785 2.352 3.928 8.789
17.5 0.896 2.465 3.964 8.835
20,0 0. 900 2. 467 3.972 8.957

U & F #¥% Pinus sylvestris var. mongolica Litv.; ] ¥ Populus
davidiana Dode.; [\ ¥ Betula platyphylla Suk.; 1113 F Malus

‘baccata L.

2.2 HEAREESFKRHARTH

LIEIR I H AR X R AR FARAR I X RA A
EHAMAR AT 2 kK3, AFE2 TR, P
Wia kT 2 om INTSRA B TR AN EREZ,
43531 90 #1100 ¥k ; 7E 4 Frxt A p, B FAHF
KRR, 2822.9 em, BR3 W, BT
WS AR B TGS, 11317 B, bAoA SRS
f9 38.33% ; HEHHI42AE] 18.5 em, TR THA
IFTH A, IRGREN, AAREBRRPK
KRBT B N B TR I SRR £ H P B
BR, BEHIE S s B R AR T A AR AR S
A EEHAL,

£2 ARGAEREAARPERAETFRHRATRAAR S H
Table 2 Composition analysis of objective trees in natural forest of
Pinus sylvestris var. mongolica Litv. in Honghuaerji Nature Reserve
of Inner Mongolia

A L L FHME o
Species') Number  Percentage Average value of DBH
LSRN 90 31.14 22.9

i 40 13.84 5.1

S} 100 34.60 9.3

13T 59 20.42 3.9

Total 289 100.00 -

D #& F ¥ Pinus sylvestris var. mongolica Litv.; 1l # Populus
davidiana Dode.; [ ¥ Betula platyphylla Suk.; i3] F Malus
baccata L.

3 ARTOEREAARPEXRZETFRRNZTHARARSN
Table 3 Composition analysis of competitive trees in natural forest
of Pinus sylvestris var. mongolica Litv. in Honghuaerji Nature
Reserve of Inner Mongolia

KD WE EAE%  PHEME/m
Species! Number  Percentage Average value of DBH
BT 317 38.33 18.5

ks 118 14.27 2.8

HEE 246 29.75 7.3

IE-F 146 17.65 3.7

Total 827 100.00 -

D #& F ¥ Pinus sylvestris var. mongolica Litv.; 1l #% Populus
davidiana Dode.; {9 ¥ Betula platyphylla Suk.; 113 F Malus
baccata L.

2.3 FEXNRAHMARMETSEESN

74 BRI T LR IR AR R X KR
FARP 4 R EEMFZRBFI SRR,
2 4 R, BT AR | LA | RN LR T R A 3
IR BE 43 94 0. 534 0. 054 2. 909 Fi15.212, Bkl
Sb , B RR B FD R 75 S S BORR B 38 AN . —BOK
U, B FRIAE Y B A | ShBE AN ~) YRR A A,
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RN TE AN MERTE SR, BT A X B HER
L3R 195 4 3 BE 531 9 0. 898 i 3. 167, 435I
FEHERTILR 7~ 55 2% X G R o i) 3 5 588 BT F) B L5
B Il IR 0. 125, & T i M
NTEHIRE (0.054) . ZEAMIFH, BT R AR
BEE H YRR RK (K 3), FH 45 2 gt
Foib T RcE A SAL, 359 BE 1 800R, UL, BT pa et

BRI ZE AR R, T HIESARBRGEM/D, AR
ARERATESES 8RB/, IR L ERR
FIRBERN

%5 ARHAEREAAZPERR/AFRRIBRTRNER
(DBH) T RN BS54

Table 5 Analyses of diameter class ( DBH ) distribution and
intraspecific competition of Pinus sylvestris var. mongolica Litv, in
natural forest of P. sylvestris var. mongolica in Honghuaerji Nature
Reserve of Inner Mongolia®!

HAM R PR, RIANEFIRIE NS - RGS . RPME
Diameter class distribution ompetition intensity
Ao} HAt AR b 7= LR AL K R RIS R T Diameter , ~ :
class BRI AT/ % X SD
#4 AETLAURBERRPEXRAETFRRATERMFOFA Number Percentage o
fﬁfﬁl"ﬁiﬁﬁ” . i n I 20 22.20 1,213 0.07
able traspecific and interspecific competition intensities of the
dominant populations in natural forest of Pinus sylvestris var. I 20 23.33 0.905 0.046
mongolica Litv. in Honghuaerji Nature Reserve of Inmer m 15 16.67 0.306 0.029
Mongolia'’ v 2% 27.78 0.109  0.007
xtgA RAZESARNESERE v 6 7.78 0.085 0.022
Objective Competition intensity of different competitive trees VI 5 2.22 0.083 0. 098
tree =R RN i SFi3 WiFF Total 90 100. 00
T 0.534 0.056 0.014 0.008 U1, DBH2~-10 em; T : DBH 11 =20 cm; Il : DBH 21 30 cm;
% 0.125 0.054 0.266 0.050 IV: DBH31 -40 em; V: DBH 41 -50 cm; VI: DBH 51 -60 cm.
H#k 0. 898 0.046 2.909 0.021
HIE: g 3.167 0.479 1.097 5.212 2.5 Hﬁ?kﬁ%%ﬁ&'—i’hﬁ!kd\ﬁ‘]*%ﬁ

D 4% T ¥ Pinus sylvestris var. mongolica Litv.; 111 # Populus
davidiana Dode.; B #¢ Betula platyphylla Suk.; 113} F Malus
baccata L.
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KEHME6,

O 1B DR PR o A8 T WA R P o [ S 40 MR BE A
WL, ERNE T, AERT TR, BFRNERRE
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2 om B INE 30 em SRR, ETFRKNERRES
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Table 6 Model parameters of competition intensity and DBH of Pinus sylvestris var. mongolica Litv. in natural forest of P. sylvestris var.

mongolica in Honghuaerjl Nature Reserve of Inner Mongolia'!

T4 iE  Competition range A B R N
%?#&5?4‘%5} Pinus sylvestris var. mongolica and whole forest 8.072 1.008 0.679 * * 90
N5 EAMURIE Pinus sylvestris var. mongolica and other trees 5.081 1.404 0.691 + * 90
BT HAR N Intraspecies of Pinus sylvestris var, mongolica 5.916 1.011 0.863 % * 90

DA,B; B Parameters of model; R: #1% R B Correlation coefficient; N: #£7<%{ Number of samples; * * : P <0.01.

%7 ARHUEFRBAARPRARETLRNTESEETFARAMEESBEOSUTRRNLRY
Table 7 Simulating results of intraspecific and interspecific competition intensities of Pinus sylvestris var. mongolica Litv. with different

diameter classes in natural forest of P. sylvestris var. mongolica in Honghuaerji Nature Reserve of Inner Mongolia!!

RRRRIITEF R

R Competition intensity of different diameter classes
Competition range
I I il v A% Vi VI
1‘%?1‘&}5¥¢%6} Pinus sylvestris var. mongolica and whole forest 1.593 0.527 0.315 0.224 0.173 0.142 0.120
BT 5 HABFIEE Pinus sylvestris var. mongolica and other trees 0.530 0.113 0.055 0.034 0.024 0.018 0.014
1.162 0.383 0.228 0.163 0.126 0.103 0.087

IR Intraspecies of Pinus sylvestris var. mongolica

D 1.DBH2-10cm; 1 : DBH 11 -20 cm; I ; DBH 21 -30 em; IV; DBH 31 =40 cm; V: DBH 41 -50 cm; VI: DBH 51 -60 cm; VI: DBH

61 -70 cm,
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