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N
Abstract By using Hegyi’s competition index model for individual tree (CI = E (D;/Dy) -

=

1/L;;the intraspecific and interspecific competition in Picea Mongolica forest in Baiyinaobao Natu-
ral Preserve, Inner Mongolia Autonomous Region were investigated. The results show that in-
traspecific competition intensity of Picea mongolica reduced with increase in diameter scale of the
trees. The order of competition intensity is : Populus davidiana>intras pect fic>>Betula platyphylla
>Ulmus pumila. The relationship between competition intensity and individual growth of objec-
tive tree follows closely the following equation CI — AD™®. The model can simulate and predict the
intraspecific and interspecific competition. That suggests that Hegyi’s competition model for indi-
vidual tree can provide quantitative index for study on intraspecific and interspecific relationship in
plant population ecology.
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RHFREMMULANBENFHAERELEREANEAEA T, B FE 0 E I3
ZRH L, HEZEAABHREENHEXR. BFNERE—NHIGEHEB T 54 FH
MEFERMEE HRZAEHMAHEEHRENBE, MEYREREAXE HAZ
SRR, TEXEY AR EEEESS . Grime I\ 4, B H B AR EERY
EHY EKYEBRERENEIDBRESNBE”; M Timan AN, AER/PMNREEER
WY PR S P B . Connell 38, BH K ELMESINEME. (D HYNE
BREYE; 2) HYHEREZGF EBRA FETRRETL; (3 MW ESMERE.
SRT Harper (1982) 12 Y R “SE AR "HIA N B F A SR BKH . A B ML £ R W
R HEFNREEXR S EZREPESERAR, BEAEE, T REXEY S FHZREX,
T /0K A (Shreve,1931;Grime, 1977) , 2R 1] Fowler(1986)iA N, TRE X EYIZS K&
AR T REEE R/ EX Y B E N SR ABEE X THEYEFNH R L, TS
H=HK—REBRZGTHITZRMNE,; —BRATRFTHERMME; =2iEd 45
TR R A S (R4 A T 0T R TR AR Z M R R IR B R G T8 € 1T
TRKEHH RHFET R ERE ML,1985;Bella, 1971) IR A =S MM RN R
ft 498, Keddy (198D E(EHF )T FE . “E T — M+ EH, ZEHEFHNHE, — Bk
TR G HN (Assembly rule) , ZRINIRFRIEH N (Response rule)” 184 3¢ 4 U Y BF 53 1
X PR T RN RN A S IR BN g .

ESHAEERENAFL/ P EREVERTAGHE Y E L, 2 G EEEFHK
B BRESREERY —— VW H = (Picea mongolica) R =R B FZ G+ EL KIS
X, REFRE A At E R A YD H R AR ROW , LR A I (R 304, 1993) X B Y b XA MK
HSRBESB LB ERERMPIERWER TR ILEHA MR, SERk—ELEERKHY
R ¥ A S8 B I 23S . B T EMEE, YERE L i g v
F=A0"Bi PP R B LB EE T AT RMER.

B, HTFEERAREDTHROHZME L ER T Vi Z MRS, /R
BB/ B AR TRAZEESFHEE KRR RN, RAFINERR T A SCH
RN FENEFREMESBE, KB AR FREN YRS 2R EMY
REERERBEB 2K
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1.1 BFFTHh S H RN

HEHEERRPX AT A B 16 XA 5 BT I 90km , #h 3B 7 & H43°30' ~
43°36'N, 117°06' ~ 117°16'E, & K 2% 22 W& 1L H# 1) 5% 7 & JR A9 o 8 3 7, 9§ 3R 1300 ~
1500m, 7 [ % v F 2 [ & Y it , W R R — M N 40~80m, 1A EEY L MK AR
HESEHKD LR BESFHEIRERE, XBEFPHRE—-1.4C,5CHBER
}1942°C, TERAT8R , SE R /K 448. 9mm, 6~8 F K B 295 £4EM68% , K F#. ¥
EABERERMEBFHVD I, FIREE — EREB A (Betula platyphylla) 11
(Populus davidiana) M1/0 B W) R (Ulmus pumila) 3 CH,1993)
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1.2 BFRTE&
1.2.1 ShliF#E

A e B R, FEBE Hh Y B BT — VD HL B AZAE S XK (Objective tree) T B L
R MAEE S TEMRIEFRS . LIS A N O, B 2120 6m B HE B LA A9
B 77k (DBH>>5cm) B M B2 WK B I LB T 80 S W, 9 SE 93X 2838 44 7K (Compet-
itive tree) XS A I EE R W EEAME RS AL SEN.
1.2.2 P

BATEHBBWTRERE, B T —HHEA, 5L Hegyi A A T 00 8 R B A B
230 F Hegyi(1974) 38 H #9 B A 2 4 15 SRR T L 38 S 18 MU RN LA RN

CI= 3 D/D) - 1
=1 ij

Hop,CI— B 98.CL K, BHEHBMP . D—— MR A i R D— A
FHMR . Ly — XA i 5REA j ZAWER N—— T FARIRE.

BT EHEIBRAMMEARMNE SR W N A AR R AT
BB AR RS HEERTZ ANTEFRE.
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2.1 MBEAEZESHAMWEFHHFL
SR T S0ELREH , A X R K (W HL T A 508k, B /DR 6. Sem , B K AR42. Ocm,
H 219, 3cm ., 508k X B A K B2 4 TR HAKA T /ML (R D
%1 HRANBESH

Table 1 DBH distribution of objective tree

BHK (cm) 6~10 11~15 16~20 21~25 26~30 31~35 36~40 41~45 Hit
Diameter scale Sum
R 7 11 9 7 5 4 4 3 50
Number

B OO 14.0 22.0 18.0 14.0 10.0 8.0 8.0 6.0 100. 0
Percentage

oy Y0 H SR A 1 LRSS, IR T WL B MUSh, S H AR MWD, TR AS AR
758%% , ALIE VD HL ZAS L M LI R (ELAR R LA L IR AR R (3R 2)
P EE IR ESEF T E

%2 BORWMEAR %, A ETHME R AT,
Table 2 Species composition of competitive tree E] ﬂ:t ﬁ % *W;@& &\ , fﬁ % % 7’( Hﬁ

LS Y=Y . Al il MW A .
Species Picf; Betula  Populus  Ulmus Su:"n ﬁﬁg ’ qzigﬁﬂii'ﬂ'%j(&*%jﬂ
Bl 450 242 60 6 758 6m, E AN 113. 04m’ W HEHL I A 32
Number %*14 Z%Jﬁﬁ‘ﬁfé‘f}?ﬁﬂ(%%

B4R OD 59. 4 31.9 7.9 0.8  100.0 By LTH (Pinus koraiensis) B WA b Y
Percentage ﬁm%ﬂ@%ﬁ*@ﬁﬂsm,ﬁ*ﬂﬁ
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200. 96m* B Y R A A9, 5Bk (B EREF,1994),
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Table 3 Interspecific competition intensity of spruce

BB (cm) 6~10 11~15 16~20 21~25 26~30 31~35 36~40 41~45

Diameter scale

RERE 0. 330 0. 292 0. 262 0. 247 0.175 0.139 0.130 0.105
C.L

PR 0.218 0.145 0. 099 0. 230 0.116 0. 051 0. 027 0. 031
S.D.

BAH 29 23 21 20 17 8 6 7
S.N.

VHLZ AT TE S50 B B AR R B 3 R T 0/, XA G KRR L P B 2t TR BEIA
TR, MR B R BTN REER, B It B K E RN R B,

& B AR AR T T s T Sk

FEIMEFREIRE THWAES Fa DHEUREARSEE
2 /|ﬂ5 jﬁ] EE ?S mgg . EE ?S 2 ;ﬁ *E j& EAJ ﬁ; R Table 4 Intraspecific competition intensity of spruce
FEEFHN ST REES GES YHEE A% W RN

,f_\-‘zatj-’ﬁﬁéﬁgj]%jtc{ﬁﬁlﬁjﬁ%gﬁ Species Picea Betula Populus Ulmus

BAEREMNDHSHEX. —BMS,L RFRECL 0.217 0.147 0.359 0.121

BWMEREVPATSFEORK EE CL

BEHHEBRER, LENMHHEL,H  EEGSD) 0. 095 0.114 0.128  0.107

THEEAMSED EYHEB P, sD

BRELERM, EEVH, EMMEER RNy 78 61 47 6

Z, BHEENBRED, MTHBREE SN

10cm Z 4 HEE SSERH AR E

BB ERMAE, ERTHIER T ZEOW EENRME AR, 4P 2R K

X#|20cm DL Ew, LB R L BE AETRA, KB ZERNILTEERE ILGIR

LA ELTESRAR  AERENH AV ZENEROE T RALSF, 40

WEAEMMEERRRAN O ARHEBSHEZ ARESFBENTFUOREZELHAE

&,

2.3 THEBRESXNRAMBHCRLETM LR
TRERANZEFHEEMLY, Kb MEMERA KD RHEE S E MR KB FE

BRI SR E B, R D38 5 9 2 5 X0 SR B A T 4 AR AR R OR R (3R, BI
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CI = AD™®
Hep,CIl—ZH BB .D— W R AKEB, A, B— BHASHK. B, BN TEH
(B Wit F9B B, R BB AT RAEBRD .

®s5s BFIRESHREABTHABEY
Table 5 Model parameters of C.1. and DBH of objective tree

A B R N Ro.o1 Bk
' Significance

BB G5B AKS 2.823 0.581 0. 825 43 0. 3827 *
Picea and forest
VARG E R 1.835 0. 672 0.933 90 0. 2673 * ¥
Picea and other trees
VHZ A 0. 944 0. 506 0. 894 97 0. 2606 * *
Intraspecific
% P A I 0. 987 0. 616 0.947 59 0. 3248 *

Picea and Betula

O By A AL R R B 1 K P L B W] R SREEAT O (& 6.

R 6 DHMEELHAMEOESEESHEOKMEHEETR
Table 6 Model prediction of interspecific and intraspecific CI and DBH

B (em) 6~1011~1516~20 21~25 26~30 31~35 36~40 41~45 46~50 51~55 56~60 61~65

Diameter scale

PHERE GRS 0.844 0.636 0.527 0.457 0.407 0.370 0.341 0.318 0.298 0.281 0.267 0.254
Picea and forest
UHZE 5 LR 0. 454 0.327 0.263 0.223 0.196 0.175 0.159 0.147 0.136 0.127 0.120 0.113

Picea and other trees

22 by AL e 0.331 0.258 0.219 0.193 0.176 0.161 0.150 0.141 0.133 0.127 0.121 0.116
Intraspecific

P RE5ak 0.274 0.203 0.166 0.143 0.127 0.115 0.105 0.097 0.091 0.086 0.081 0.077
Picea and Betula

AT SE R AT LAE th, Y0 5 42 T P e ) 3 50 98 B B 3 X 5 AN By 38 K T /D
SR L3 R AR MRIE R 40em IS, BHBRE AL BT LREX —55, 4B E
BREEDHZZRARMALIN . ZEREE= ROV T E AN, £ R
2l40cm HELAHET AL E . FESHRP VS, BIE RS H i HRFER,
RE R EREH B 89 (R SCEE,1993).
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BRI T S2 Y 7 vk , TR 2 4 30 B LB 2 MR AT 604 RS, — By SEAEH
FRAKA R I ATGR IR T SRR H SR M BB, S HBORG, AT
W T A K RSB AR K T B A XU B R AT RN R, KA
Hegyi (1074 f 3 4 1 BOBL T S 5357 ¥ 1 75 A% Bk i 1 ol [ ) 3 4 6 00R S8 40 S S L
KB R AL I 0 b T A B AR BT 2 R — b 6, (R B35 6 A0 8 S R W 9
% BT & B Hegyi MRS EIT MBIV ZE RN ES X R, THERLEAAN
Yot 7 RS RSB LR AR I

g % x "

TR 21094, LA B KT BN R S M BCRTTR MR A SFH AR SRR, 147~153.

B AL, 1985 2 FHARE SR, RIUAILRFERFENL, (1) 1~6,

HocEE,1993: AR HTHEH REP R SR ERSE FERESRRER, EBFRE, 120530~ 44,

B, 1093 W EREYIA K S TURERX R R, LAESFER, 40 1~6.
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