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Study on Competition Relationship and Predictive Dynamics of
Dominant Species in Natural Forest of Castanopsis kawakamii
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Abstract: Castanopsis kawakamii is a rare species recorded as second grade of protected plant in China. A natural
community of C. kawakamii forest with an area of 700 hm? at Shanmin in Fujian Province is considered to be the
largest and unique C. kawakamii forest in China. According to data obtained from field investigation, the intra-
specific and interspecific competitions of C. kawakami: in six communities were analyzed quantitatively by using
Hegyi’s competition index model for individual tree.Intraspecific competition intensity in this species reduced with
the increase of diameter class of the trees. The competition intensity among each pair of species was in the order
Pinus massoniana - Castanopsis kawakamii > C. kawdakamii - C. kawakamii > Schima superba - C. hawakamii >
Elaecocarpus decipiens - C. kawakamii > Litsea mollifolia - C. kawakamii > Symplocos stellaris - C. kawakamii.
A remarkable regression model of the relationship between competition intensity and diameter class of objective
tree individuals is established. The model can be applied to predict the competition intensity in forest of C.
kawakamii.
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& B HE (Castanopsis  kawakamii), H #r % 218,
BEX _ZE{FHEY, ERIAEZEEH XS
K, RERFEHRM L - EREB=I/NHHX
KRB 700 hm? DL b BUK GBS S RF MRSy, £
BEULERRMAR, CBAFRRREHR B
RBERANHE R EKER. RABREESIBN
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WA TRE=VTWEErEE, mRE
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s, HARBE Az k. ZX SRR P E#EEE
REVSAR, 38R E 19.5C, Hedm KB A

=55 C, BEESIE 40°C, Z10°CHERE H 6 215 C;
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R FENBEAE, HIXAAEMEEL, L2
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EERERNBA DL, MR 8m LA
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B A% (Schima superba), K % F (Litsea mollifolia),

Z W K (Symplocos stellaris), *t 3 (Elaeocarpus
decipiens), Ty B#A(Pinus massonianay%P3,
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Table 1 Data of environment conditions of six community types in Castanopsis kawakamii forest

BEARAR ik Altitude PR ARHE a— EEE
Community types (m) 3 3] Aspect I FF Slope Plot area Crowp Soil type Il?dl‘{ld}lﬁl density
(m?) density (individuals hm?)
A 240 NwW30 27° 600 0.8 | Yellow soil 467
B 220 Nw45 30° 600 0.6 H LT 1% Yellow-red soil 1400
C 190 NwW25 31° 600 0.6 | Yellow soil 1333
D 280 SE30 20° 600 0.7 I 41 3% Dark red soil 333
E 250 NS SE Smooth 600 : 08 | Yellow soil 900
F 310 SE45 25° 600 08 K Yellow soil 600

A: B ICHE + Kfif + KZETF Castanopsis kawakamii + Schima superba + Litsea mollifolia; B: ¥% FCHE + FE i b + K77 C. kawakamii
+Daphniphyllum oldhamii +S. superba; C: ¥ (¥ + £ + Kfif C. kawakamii + llex purpurea+ S. superba; D: ¥ oAbk C. kawakamii
pure forest; E: B B4} + Kff + 4L 3L Pinus massoniana +S. superba + Elaeocarpus decipiens; F: b Gk + T R + ZR K C. kawakamii

+ P. massoniana+Symplocos stellaris
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MK RR — W, B h  KBRHIKE S
FH. AT ZHRX KR SRR, e
WHERTRER EAEL, TEZFWRHAE
R ARA DRI R AZF. ERRSE, BN
HIRERE . LRSI T3 3. &R 3 W, & R4
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%2 BEAEHKAKNMWES (3 600 )
Table 2 Diameter breast height (dbh) distribution of objective trees Castanopsis kawakamii (3 600 m*)

24k dbh (cm)
&t Sum
4-10 10-20 20-30 30-40 40-50 50-60 =60
% No. of individuals 4 3 6 8 4 4 35
&% 11.4 8.6 17.1 23.0 114 11.4 100

£ BEETEESAMAME (3 600 m)

Table 3 Species composition of main competitive trees in Castanopsis kawakamii forest (3 600 m*)

Fh% Species

W [KHE Castanopsis K7 Schima  AKZET Litsea 3¢ Elacocarpus  F R, 5% Symplocos 5B Pinus

kawakamii superba mollifolia decipiens stellaris massoniana &7t Sum
B % No. of individuals 84 73 33 39 29 14 272
% dbh (cm) 6.1-62.4 4.1-95.0 4.1-12.9 44-21.1 4-12.3 38.2-65.5 -
wEHH % 30.88 26.84 12.13 1434 10.66 5.16 100

32 HRESXER
MBEEREFTHLEREDITLUELH, KK
BEARKRKELETPSHASAKEERES, BRS
SREELE 4-10 cm Rt BOK, HHE R R A KT
B . SRR, BT KA ARBTK
YE FA O A0 oK T PR A 18] i BE B, 43 48 bk A ¥ YRR
FRIF R RERKLA, TREXEREA KK
BRSNS E SR RE: H—,
WEENSERZN — CEERED, (HM5E KA
MAEK, EREREEM, YRENEKRES
8 cm 7oA, IEAL T4 ECAE TV A K3, Ak 2 T 15 4
M, EEREYREER 3 FRMAREHESE

WHE KT RSN AR K, AL,
KR EIHRATENE K, AR R, K%K
FESH BT oL B URAS R A DU BRI, M 1k
ERE, RABEENZABBENER, AR
REEWRAMEE. BT 60 cm LUSKRSF R
FRAREBERIA, WTHE SRR EH X,

33 WHEARSXER
BEBEERKRFLIES, ESRM MRS
HARFHNRN, X5 HELFHUERORHS
FREMZET, KR EITEREOESFRER
ERARERGR S, ME KNI R : SR -
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Table 4 Intraspecific competition intensity of Castanopsis kawakamii
Ji§4% dbh (cm)
&1t Sum
4-10 10-20 20-30 30-40 40-50 50-60 260
#5183 Competition index 0.925 0.444 0.219 0.201 0.189 0.111 0.455 -
5% Standard deviation 0.748 0.159 0.079 0.109 0.107 0.065 0.346 -
& ¥ Sample number (individuals) 5 12 16 18 19 12 2 84

A% ECHE > 4% BHE - A% ERAS > KR - 4% RS > HE 3 -
BIRHE > KRET - BERE > ZRX -BEKE. SR
MXE RN ESFENRKR, KT KEFARE
FRE. TEREE: SRR T ZREN R R
B RERMA, AXRKAERET UKD, HE
DRMRIFHMEN 477 cm, SRERENZAZ
6] BE B, S B S B 5 KB Z AR 5 #18
BB, HREEREEREE, JRMNIESFRN
REBEHE/D, BIEH LB RN BEAREMERN
WEMAEK, X5 REREEREMEFET S
BB EBR LR AR 3. HRRESFRE
HEERRT ZMESBEEMNESSIN, 5K K

IR M AR AR R RAHESTHNER
8L, MiEmeEI", EMNZ My ESREN/NT
W AR AR R IREE, EEER YT E BE
W& A T X R BRFRRE, R T, — &
PR E BRI RFRERN, BN REENR
REHRE, XEHMARTEBEERKNIERE
7, MR EREFERKNESHEW, HE XK
FEFEMOE T SEFT A I, SIS IR B K, KR
i 50 cm mEISMBIJLER DN, Bk, b T E L
TR RFFEE R RS KRR, D RN EE H
B AT B AREH AR, EKTROCE &4, R
R RS T IEREH .

25 BERARRENARPEE

Table 5 Interspecific competition intensity in natural community of Castanopsis kawakamii forest
. ¥ EC¥E Castanopsis K Schima AKR3ET Lisea #3E Elaeocarpus  E & Symplocos D3R #2 Pinus .
#42% Specics kawak amii superba mollifolia decipiens stellaris massoniana £t Sum
ﬁq’fd?xc"mpetm‘m 0.286 0.182 0.078 0.115 0.063 0.895 -
h{?&fﬁsatg::ard 0317 0.317 0.091 0.119 0.072 0.974 -
1! ber
#fﬁm:)““m 84 73 33 39 29 14 272

34 ESBESHEAIMMERNMNIXREHTM

EREIESREP, kRSB RNZ
FEMEARNHY, MAESNEE EFHE . KEH
B AMMXMLEABRSEYEHERSE, K4
A AR TS RE O R m IR KB, R B R Ak
SFRBEMNEARTF, HRFITRERNZSERE C
ZHEIBRER, AHRKREEFXRFTHN, AFE
ERNLHFEN . AHFARARE L. R
MNP HTREHFEENEFRES WG HE X
RFATEIAME, kSRR, A HLED
K R BB K, BRI X 28 5 FE SR s 8t L 0
B, 8:

CI=A+B/D 2)
e, CI Y a) R 458 EE: D AT R AR A,
B GBS,

BRI, XA B/ —REH LB A
BEREHITEL, RBEX (2) WSHYE, 3t —
R AR AT ETY (2) XS BYMEH TR
16, AR (2) BESH, BK 6. HXEHG
BMEGHTEEURE, SRYBIIREEKE, R
B BCAS AR PR R ] SR IR S X SR Z T B9 5%
A AT LAK A AR BRI B«

MIPIEER (R 7) o5, BRig RS SRR
SRR KA, I REFAREFREHEX
TR RS RE. Bk EE, MR A RIS RER
EXNBRARKMENHRTE D . REZ, EENSR
AN EREREK, RENES ARG RERSE
HEBIKIES, RR 4-10cm RS REDE
ETHERE. ANBARMELET 35 om 5, TH
BERBMDBERAUE, KRR KBHBEHR
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HER/UDE, BEBTHNTE. B, 8% K5
ik 35 em R/, W% LB AR EH, AR HE B 0
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Table 6 Model parameters of competition intensity and dbh of objective tree

EA, & R AESR R B ERE, A

24Pk Competition species A B N R Rao B & Significance
AH -4 % Schima superba-Castanopsis kawakamii -0.0308 46137 25 0.8459  0.5049 -
T, R A% B#E Pinus massoniana—C.  kawakamii -0.0825 14.1295 11 0.8044  0.7348 =
H 48 [HE Elacocarpus decipiens—C.  kawakmii 0.0099 1.4391 10 0.9309  0.7646 =
AET-HREHE Lisea mollifolia-C. kawakamii 0.0031 14392 21 08623  0.5487 .
ER K- Symplocos stellaris—C.  kawakamii -0.0551 3.4280 13 0.8402  0.6835 =
BEE-REEC  kadkamii-C.  kawakamii 0.0137 6.3523 28 0.9447 04792 i

A B:#i R 1] £ ¥ Model parameters; N: £ Z % Sample number; R: # X & ¥ Correlation coefficient; Ry s 5 {# Critical value; **: 4 & ¥

Significant difference at p<0.01.

7 K ECHE TR FhE) 3 4 48 B YKL

Table 7 Simulating results of intraspecific and interspecific competition intensity of Castanopsis kawakamii

#:£% dbh (cm)
% ¥#%p Competition species

4-10 10-20 20-30 30-40 40-50 50-60 60-
ABF—# ¥ Schima superba—Castanopsis kawak 0.628 0.277 0.154 0.101 0.072 0.053 0.040
R KK Pinus massoniana-C. kawakamii 1.936 0.860 0.483 0.321 0.232 0.174 0.135
HIE - ¥ Elacocarpus decipiens—C. kawakmii 0.216 0.106 0.068 0.051 0.042 0.036 0.032
A ETF - K ¥ Lirsea mollifolia—C. kawakamii 0.209 0.099 0.061 0.044 0.035 0.029 0.025
FER R Symplocos stellaris—C. kawakamii 0.435 0.173 0.082 0.043 0.021 0.007 0.002
WM ECHE C. kawakamii—C. kawakamii 0.921 0.437 0.268 0.195 0.155 0.129 0.111

4 +Fig
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B R HE PR A0 T R ek 936 m, B KSE IR A
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