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Study on intraspecific and interspecific
competition of Pinus taiwanensis
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Abstract: Pinus tatwanensis is a common species, and it is one of the dominant species in subtropical area. The in-
traspecific and interspecific competitions of P. taiwanensis were analyzed quantitatively by using the improved compe-
tition index. The results show that with the increase of the size of objective tree and the distance between plants, the
intraspecific competition intensity decreases,because of the population density regulation during self-thinning. In the
community, there are many other species, but their diameter at breast height is less than that of P. taiwanensis,as a
result, the competition intensity of intraspecific was more excessive than that of interspecific. The order of competi-
tion intensity is P. taiwanensis— P, taiwanensis > Cunninghamia lanceolata— P. taiwanensis > Quercus glanduli f-
era—P. taiwanensis >> other species— P, taiwanensis. The relation between competition intensity and individual
growth of objective tree follows closely the following equation CI=ADB,and the changing of competition intensity is
very small when the diameter of the objective tree grows to 20 cm, The model can simulate and predict the intraspe-
cific and interspecific competition efficiently, The study provides a new approach to measure the competition intensity
and to ascertain the neighborhood zone on studying the plant competition,
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. B ARESHA . HEEe —EREES
RO N EZ— (Weiner, 1984), — 3=
SHRBPEBHEKABNTESRE. BEREHANRKEK
BAVDMEFER BELHFNATAAGES
“1 m B, X GEYE TSN EZEARF, BEERE
FRPFAEE - ENRHATE, HIFEPTHBAY
REMTFHBEREERTEN, FEAMEERS
oA 4, Daniels (1976) 1A 9 /8 ¥y #b F ¥ 4 19 3%
SFEEPAMNEUEREL B THRIZSB
AHGUBETN . s ERHE T RSN ESREAR
—BLE VRS EF X LR EN R R E
EEUEME HERBBRAKS. FHEBE
0 BER RS AR/ BB REME T R B AR BT Z BT
WG . ERSEEXT HE MR T IFEHR, RRA*
ERAFMA . A3 RE 7S 18R ST e,
DABEGR“l m BN 7?7 BEMBNE—ERTERTS
ERMEBRBELAZER NP LN —TRE X
P 4] 4 3 B B 8 X AN K BETE B, A RE AT B Y
EEHBEOEF T B BN R T SR E?

B EE LA A, SRR £FRE
HE, RUHRFPHEPIXARHEROERMN. B
EREBIKBXEBZMERRF B BRI RNE.
AXURBRELE LM AR, AEERAHEL
WEME BREEFEERSFBENRBIFTERHER
AT E R R E TR ERLMBEENA
MEZEFHONAE, BEERIBETFURHAR P T HE
B BB AR 3 B A0 1 8 SRAL IR KR .

1 R I &%
1.1 HBRE

HELEE R E WA ARG T B T &
PR AL |, 28 0RO 3 1L AL SRR TR 304K
BT 5 B, 4t 10 B, BN R TE A 40 mX 40 m,
FEREHL A AT B AR U 52 L 1T R T AR AR RO AR ARME, R B
WEREZE M K TRHERE, 2NHES .

1.2 ESIEHNEE

HElE XY E N FHRBWHERE . A ARK
FERBT — LR A BB (Bella, 19715 Connel,
1983) 1 g 3 ML AU (45 %, 1997), (HLIKBK A
Q99D RIFADFRE K B FLR A TR & A s iR
B B AU AR 7 GRERTPE 55 1999; By -3 %, 2004,

SR Cl= 35D A CT R E S,
B K, TP RIRL D, W HHITE D, H 48
5d, PR S HARIA OB B N 4B HR A BRAL, (
PSRRI F o 5 SR HEBE AN 1 m 945 Bk
ESWHEAFEE | m OESHE N TEREE
ATt 2 18 Biging % (1092) S MR MM 3 %
AR XL AR T 8, BB R Cl=
DD+ A FEHELAER,
L3 ESBENBE

A5l L o O PR AR A,
XT4A 20 B 43 B VIR F 4200 B 4 36 K 69 3
S, FHRIGE, EERSEBA 0 2
TP TR LT N R E T P
PO BRI
153 IRITI A ELE X R S fE P T 5
m ik A BB, SREAT 5 m o, 5
B3 BERA K KA THZENF 5 m 6, 5% 38
A, B AR AR RSN
5 m, BT BTN E 05 P B E 4 5 8 VRS T
B ARRETE MR B KM 4, 0 L
RS AR T SBEEEA
1.4 ¥iRALE

AR A1 2 7 B AL 0 A
AL RSN, BRI
o 35 L 28 9 20 4K 1L 4 X UK (2> 5
em) , #5200 B, FLoh I 4 ) 40 PR AL FE — L
T ISR 255 % A S AR A
261 0BERE, b1 5 m 78 0 B S0 A B
PHE AR RA B R S I

2 HBREA

2.1 HEKRERSAREE

HAEIT R AR 200 #%, F/Maz 5. 3 cm, B KM
27,5 eom ,E-H M2 16.5 cm, HRAEMNEAKREZ
FHECGE D, HP, F/NRRME LR GBI
& ,DBH /NFE%TF 20 em & BBREH 89%,200 B
SHEAMMES R RERABT M. BTFE
i FEUAMNTE R0, BRIBATAR A HABR R
MFHRBE, ERERL MER/N. NER2ZTHE
SAR(EERMF 1 749 %, TEF BB . A M
B ERF A E B R RER . BRHE LR
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L AEFT & EEBIARAD, RE2FIIA . H BRE LR
MRS, HERFARM O EFIYE 10 cm A,
F1 BUREHRMNKEESE
Table 1 DBH distribution of objective

tree among Pinus tatwanensis

B (cm) 5~ 10~ 15~ 20~ 25~ &3t
Diameter scale 10 15 20 25 30 Total
B ¥ Number 64 56 48 24 8 200

B 4 H. Percentage( %) 32 28 24 12 4 100

R2 BRAHMEAN

Table 2 Species of competitive trees

wWii# B g He
FE Pinus Cunning- Quercus B}
Species taiwa- hamia  glandw Other

nensts lanceolata lifera species

W94 DBH (cm) 5.01~ 7.25~ 5.89~5.09~
27.5 23.6 15.8 19.6

F g4 Average DBH (em) 15.8 12.9 8.9 7.6

¥R ¥ Number 1394 250 36 69

B4 W Percentage (%) 79.70  14.29 2.06 3.95

x3 BURMANESREE
Table 3 Intraspecific competition

intensity of P. taiwanensis

B 5~ 10~ 15~ 20~ 25~
Diameter scale (¢cm) 10 15 20 25 30
#5430 Competition intensity 2.53 1,14 0.75 0.56 0.08
FRME2 Standard deviation 1.01 0.92 0.42 0.15 0.03
FE A $ Sample number 30 25 20 7 4

Fd4 BURHEAZEREE
Table 4 Interspecific competition

intensity of P. tatwanensis

WU/ N B HE
MR Pinus Cunning- Quercus &b

Species tatwa-  hamia  glandw- Other
nensis lanceolata lifera species

EEmE 1.79  0.85 0.49  0.68

Competition intensity

#R¥E2 Standard deviation 0, 48 0.21 0.17  0.19

A Sample number 86 80 32 59

22 BURMARESHERMRENES
BUMELERIBP, A SHARFAET S,
FHEEEERRAR, RMEURMATERRER
MERHBREARMAERKMENGE . S
Wih 2 A BAFEE — & K3 4, HFE 5 458 H
R AROERKOENCGE O,
LEINME/ANT 20 cm B, EA FREL K
L, ME T RER I, B E R R EER, #F S A
BT IRA T /B T 2 KTF 20 cm B, FREER

HERBEERNK FERET EAE R, EKEE N
K, T4 IR FERE 12 A3 KT BB/, R X R
RERABELTWAR, XN ENEHILFE
A, FERI N ZAEAKN AR L TEENERER,
ZERCHEENEMED . X HAFFHFA98)X
Vb= K2 (Picea mongolica) 715 I 4 (2000) ¥t
7K B #0 7% it # ( Manchurian ash and Dahurian
larch) R FIFh E] 5 S R ROBT R RAM. H
MREZERFNERARLMOFHAZTRFRETHT
SHEMMYMERERRECG O, BHELRL
MAZSFRIE, HEMME T MEEED BEXR
oh HE 8P R AR T /D T 3 LA, SR IR A &
PEAEBRKYZT SRR, R AR E ST ST R K
FBEIUM—HUMSEARSTELUR>EHF—HL
M>HERM—R LR, SH52_0FHFEILH
—BLIE—-EL&GT  AHUZEROYF T ILEN
BB N 35 4 K T RhiE 3% 4 (Martin 4, 2001),
FAMAES R ER,, A IR AEKREEEE DGR
D), ZBH RN EFBOR.

x5 EFEESHSAMNBEERSH
Table 5 Model parameters of competition
intensity and DBH of objective tree

BEH
2

i H Ttem A B R Sig.
BB S ENKS 353.64 2.28 0.92 * =
P. taiwanensis and forest

LS S A R 165.04 2.35 0.87 «

P. tatwanensis and other species

#HIW#F A Intraspecific 189.52 2.23 0.94 =* =

QIR /NSRS 105.23 2.34 0.68 *
P. tatwanensts and C. lanceolata
B 5 35.77 2.51 0.61 «»

P. tatwanensis and Q. glanduli fera

* P<C0.05; » % ;P<{0,01,

LI3IBHFBESHERANBMEXRARERNER
RHENZEMERMNY, BFESTFR AES
R HEE W EENBRMANMERNE, bAoA
PR B /MK 58 G B D R IR AR K, I BB R B AR
SRBENEARF. URSFREIRTE, UWHE
KMl BA &, R AL DU & R R B
FREFFARXMERRE SX R ARMERKX R
HITEAN S, EREH, FREHEOHXRRY K
KX 5 3RV % (2000) Xt B A& 0 HS (Lariz Lep-
tolepis) AB BB ZE (198 MU M EEMBRILESE
(2005)%F K B LL42 (L. chinensis) B0 5% 45 248 0 .
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B, B RECH B M A B REAE, B . CT=AD®, K
F,C1 SR E D AR ARKE,A M B HEA
2., BEHRESRYRBBEKECGE D, HF
F A Z ARV BRI FOM T 88 1Lba o o3 707 18 35 4 58
BRI GER R E WAALR A R B 55 $ R E
BEXT R AR R KRB, M3 RARMELF
20 em LA B, SR ENBLA K,

K6 FURHAMBAEFEESHNEARAKREZEHERRD

Table 6 Model prediction of interspecific and
intraspecific competition intensity and DBH

Wit
Diamecter (cm)

EHEARSE 300 ¥

P. taiwanensis and forest
AL 5 AR

P. taiwanensis and other
species

UM F N Intraspecific 0. 736 0,284 0.452 0.186 0,039
#H I FEA P. taiwan-  0.382 0.145 0.238 0.095 0.019

ensis and C. lanceolata

UM 5HEE P, taiwan- 0,229 0.086 0.145 0,056 0,011
ensis and Q. glanduli fera

5 10 15 20 25

9.014 3.758 5.235 2.435 0.629

1.856 0.737 1.116 0.481 0.111

3 Wik

ERIRERAEKR S ERBEN R FREE
BUREFRA EHE - P EENE SR
GHERBHMNETAAEREM. B, ZHHEHR
B L BLKEKRTT (1993 MBS IEHA —E M
VEAR CIR BR PG 45, 1999; B {3 45, 2004 3K B 4%,
2005). ERFRETTIRB B, B R AT NS
MR, ZR ] m WEHAMRAEK, BHE80E=
RIGEREE 1 mSMEFREGT L o WEA,
MR BA M, BFBECIE . NEIR B, YA
HI3E F IR AN A XA 1 m B, B A S
% Biging 55 (1992) 37 A7 B 58 4+ 48 02 80 2 A
X A ST ARRL B Bt X B AR BT A R B
BT R E PR BUR A OB R T LIRT AT A 1m T
] 1 B 4 £ 32 i B R RO R

HYEFE—MEREAENRR, FRFHNIE
JERRE], FERITEM Y LT 880K R
FRFEMEEHEF. SFNERE-NHIGRE
BTH—TENBHNEFTERMET. AR E
W, BT R R EE R, B T E AR R A AR
B 3o 2 P 2 B VRV PR o RRLRR B B SR, b A S < 5R
ERMR. RILMBEARLEYRHARES, B0 G

LR N ERFEIFESENNESE. AHRARBL
TE XU £k | BE R BN X B AR X & R TR iR AT
BRPE  GREFATSFBENNRAMEHXR
R RER R, B8 1AM 25 8 20 em LA L BT,
TR E LT %A AR Ak, BT S A TN A R AR R 4
T LA R o AR B O SRR,
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