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Study on the Seedlings Competition Intensity in a
Mid-subtropical Castanopsis kawakamii Nature Forest
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Abstract: The intraspecific and interspecific competitions intensity of C. kawakamii seedlings in C. kawdkamii
Nature Reserve were quantitatively analyzed by using Hegyi’s competition index model. The results showed that
the intraspecific competition intensity of C. kawdkamii seedlings decreased gradually with increment of seedlings
height. The interspecific competition intensity in C. kawdkamii community was in order as Litsea subcoriacea >
Camellia octopetdla > Machilus grijsii > Cdlamus thysanolepis > Itea oblonga > Schima superba > Antidesma
Jjaponicum > Diplospora dubia > Engelhardtia fenz elii > Clausena dentata > Sy plocos lancifolia > A rdisia punctata >
Syzy gium buxifolium > Distyliopsis dunnii > Syzy gii buxifolii > Chloranthus glabra > Castanopsis kawdkamii >
Castanopsis fargesii > Maesa japonica. The competition intensities of heliophytes species were strong with
obvious height advantage, while those of skiophytes species or seedlings with shade-tolerance at early growth
stage were weak and grown slowly. The competition intensities between the competitive trees and the objective
trees with the objective trees’ height conformed to power function distribution which showed significantly negative

correlation. At the same time, the intraspecific and interspecific competition intensities of C. kawakamii seedlings
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were also simulated and forecasted. The results showed that the intraspecific competition intensities of C.
kawdkamii seedlings at the early growth stage were at medium level. With the height of seedlings increasing, the
intraspecific competition of C. kawakamii seedlings was weak gradually, while the interspecific competition of C.
kawdkamii seedlings obviously increased, and the C. kawakamii population had the tendency of deterioration. In
order to improve the survival of C. kawdkamii seedlings, the C. kawakamii seedlings should be protected
strengthen and promoted growth by artificial cultivations when the seedling height were under 125 cm. The
competition intensity of C. kawakamii seedlings tended to be stable when the height reached up to 125 cm.

Key words: C. kawakamii forest; Seedlings; Intraspecific competition; Interspecific competition; M id-subtropical

FEYI a4 I AR A A AL RS, & W A
YITEAS VRN S DA BA Y R S5 MR Bh A £
B hZz—, 120 {4 60 ERBISK, Lk
R T S A R AROR 38 4, AHAREE HY i
T 3R AR A T 35 4 0 BE 0 B ok A B Jp
Hegyi'* 3 H 155 B B AT S 1 BUR 35 e M 70, BB A
IR R A R R SRR, BB T
M

¥ % (Castanopsis kawdkamii Hayata), XFR T
2 I SL N T S RN d I 7 N
EI ARG AT X8 BB, FE TR R 40 A TR 1)
IRV TIPS, 2R RV KA 200 ~ 1000 m
SF e 1 NS i N 13727 N S = A ER 7/ B 2 o
KL ARABRL AR ARVE A, A% RAE IR I L 0
Hidky, H HiAE4sg: = W/NIH X K 24545 700 hm® DA
B WS WA LB AL R ARG, S B W4
17 W AR S v R B R AR L PR A, SR
T, SRR LA IR AR” o 8 IRBE AR SR KB
JBRAE” WAl A L ARARAR L, B 1958 4787 B8 4%
M TR H AR IR X LR, ZBF L2281
AR, Ju R B4 90 4EARBASK, X448
25V A e R A IR B A IS 5 W AR BT TR
Yikhse e 5 ZREYE YRR LA S 2L A A T
AT T RGBT, ot sy B AL A2 B s AL
AL TSR , (0 AR B s ECA% 0 T i — 2D R
WHRRE B S, RS AR, M IS5 Fl
e — R AR RS T B £, R AT 2,
BRI IR 4l T 22 0] 38 4 S A5 23 5 A ER A% 4l
A B BB I T 68 BOFL AR S T R A% ] i B
AR THIA A ER S AI T 58 4 i B8 PR BIE 5 1 AR L 4t
Bo NI, AR Hegyi WK TE 4+ 45 FOHE 0T
5 ECA% 4T ol PN Rl v 350 4 i B 04 7 BT, 1R
W Ta x4 SRS A A K W, AR S 6y
LI R A FIBFiHs ISRl I e R SR LR A4 i

1 WF5E X B SRMESL

s BRI ARAIAN T4 it — B T 2K PG A 3, 1T AR
3700 hm®, f37 T 26°07' ~26°10'N F1 117°24" ~
117°27'E, #§4K 180 ~ 604 m, JE AR a3 (LA i 5
JikHid , e Bz LK R XA v el 2=
KB A e, AF B BE R 19.5°C, A% i e AR M R
-5.5C , Rk 40°C , = 10°C AERLIR N 6215°C
AERE R LA 1500 mm,3 ~ 8 JJ KRR FR 2 R 4E
1) 75% 3 450 S8R 0 8 B S 79% , AT B XL B Dy
1.6 m s~ R RN 2T, RO 2T R
o+, L REE, LR, K&
YRR, TR R L RE AR P 3k 0.8 A&
Aio MEERHBEIE R ARk e, IR, M3 57, B
g, T W T HE S B I AR T R A IR S S
%ﬁ[m—ls] R
2 AR ITE
2.1 Bf5MAE

AR A B ARAR B XTI P A, AR 47 XN #
M EEFEA 2 m UF, BT 2 m WK
TR o A IRFEENTT X A, JE A AN R
BEG IR R ST 0T R K 54 #R , SR FH A8 R i o 2
WA F 4T o DA XS B R il A4 P
A BB 4 T R 13 R RO v X LA 2R S A il
T3V, SR FHAE IR o 2 42 2 mo DA WA O TR 1
1256 m* I a4 AR A K FE B A SRR A
Z e LA EE T4 R 1445 B,

2.2 BRSWE

SR HH AR 52 4 45 B30I ke 35 4 9 BE, M4 Hegyi
PARTEPHIRG R SER IR BN FEAHEB(CDRE
SEAARXIRS RATELARE ST IR T, RAEX RA R
TR UGEBACR R FHERR K, DI RA T
BIZEAHR IR FETEA SRR T, — B LAY



232 P A R

H19%

AR AR/, (HAES H WA b A 24
TEYEDU B A , SRS AR AR IR R/ 1
HATHETE

ARBII R ARN: o, =3HHL,", R
Hi: CL AT RASESHEE, H, X RA i R,
H; 324K j B G, L AN R § 53R I
BB

3 R

3.1 MEAREFTSHARIFE

LTI RA 54 %, AAR S 5 ARA 15 om, 3%
58360 om, R RIEHR 1154 cm, FEBLA 19
Fill 1445 Bk, PR R RARLE LR 2 m IWFE R
WIEH AT 26.8 Bk, XA ST 400 6 41,
R 0 ~50 cm WA 11 ¥k, /5 20.37% ;50 ~
100 cof¥I AT 13 ¥k, 5 24.07% 5100 ~ 150 cm A 11
¥k, 15 2037% ;150 ~200 cm KA 12 ¥k, 152222% ;
200 ~250 cm A 4 #K, i 7.41% ; KT 250 cm 1)
3B, 5 5.56% o

¥ A4 I EE SRR R 1, £
BRI YT 2 &4 A rdisia punctata) FEJE AR

F(Litsea subcoriacea). ¥ [ ¥% | IR Wk F (A ntidesma

Jjaponicum) |11 33 )% (Clausena dentata) ¥:Z£ (L1(M aesa
Jjaponica). T 1% 24 B (Cdamus thy sanolepis)- 75 i
(Syzy gium buxifolium)?5 , o rpr T g 28 4 4 kb A
LT MR 20 BE A R BRI 14.46% <
12.53% .12.46% .

3.2 MARSERER

55 54 B IRAEXS RATE BURINA SE 4 I 58 S R
A 180 Bi, SEHBEULAR 2, 4% [RFE A T Rl N 52 4
5t B2 I R BE I S I/ o DDA R A S
RAERIE: B ARFGAE TR AR A I BB ok, S 80k
DA% &Iy X BRI 2 ] 9 5 4 i I ORI 5 J LKA I
PRI B TR A I, R AR TS
WA, AP Lt , A S DR RS 4l 7 1h T Dl e Bt
YA 2 X A BRI, Foft A S 4 B/

33 MEREXR

B RAB gl A KR AR , AL Rl
PR BRI 324, 5 ] BB AL A A5 0 B Rl 45 3
PRS2 o AR ST AR A R4 55 4
SR APAE B R 25 (3R 3), BTS84 3 R/

F1 RBEEHETEZTSAFAER

Table 1 Species composition of main competitive trees of C. kawakamii seedlings

1Y Species FREX Number SEHAI%TE; Average height (cm) %
B LSS Ardisia punctaa 209 52.66 14.46
HEILARZFETF Litsea subcoriacea 181 94.65 12.53
¥ EXH% Castanopsis kawakamii 180 42.88 12.46
PRBR T Antidesma japonicum 129 62.96 8.93
W Z Clausena dentata 87 52.51 6.02
FL2EI Maesa japonica 76 442 526
BB Calamus thysanolepis 75 85.27 5.19
FH Syzygium buaxifolium 70 54.11 4.84
Y& 24 Diplospora dubia 64 79.66 443
ARH Schima superba 53 83.36 3.67
e LA Syplocos lancifolia 51 4394 3.53
Y2TER% Castanopsis fargesii 45 4347 3.11
R IK 2238 Distyliopsis dunnii 38 59.87 2.63
BRI Machilus grijsii 34 115.44 235
BigRH Chloranthus glabra 34 48.56 235
B Camellia octopetdla 33 8591 2.28
/H-BEAT Engelhardtia fenzelii 31 69.48 2.15
JINH-SR A Syzygium buxifolium 28 61.07 1.94
SEEM BRI Irea chinensis 27 106.48 1.87
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Table 2 Intraspecific competition intensity of C. kawakamii seedlings

PR Height (cm) TS HEE Competition index Fr¥E2% Standard deviation FEAHL Sample number
0~50 0.701 0.538 32
50~100 0.583 0.376 36
100~150 0.427 0.383 34
150~200 0.402 0.564 55
200~250 0.138 0.148 17
=250 0.101 0.112 6
£33 BEEHHHIETHRE
Table 3 Interspecific competition intensity of C. kawakamii seedlings
1Y Species T4 Competition index #1¥EZ2 Standard deviation FEZSEL Sample number
S EE4 A punctata 0.665 0.815 209
BJEARZETF L. subcoriacea 1.508 1.867 181
K C. kawakamii 0.461 0.482 180
BREEF A. japonicum 0.862 1.205 129
IWEFZ C. dentata 0.698 0.856 87
H:ZE1l M. japonica 0.392 0.531 76
BT C. thysanolepis 0.993 1.103 75
AR S. buaifolium 0.544 0.563 70
¥1B4E D. dubia 0.824 0.852 64
K% S. superba 0.932 1.693 53
Her-ILAR S. lancifolia 0.666 0.736 51
HTERE C. fargesii 0416 0.324 45
R IKLEL D. dunnii 0.589 1.152 38
FIER M. grijsii 1272 1.157 34
YR C. glabra 0479 0.447 34
AL C. octopetala 1.483 2.578 33
IPH-BRAT E. fenzelii 0.767 0.979 31
/NHZA S, buaifolium 0.633 0.731 28
SEERTBURL I chinensis 0.958 0.897 27
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Table 4 Parameters in model between competition intensity and height of objective tree

e 4} Competition species A B N R A& Significance

WG ES4 - HEW A, punciata-C. kawakamii 26.1739 0.8494 209 0.5825 ok
AR ZET - % L. subcoriacea-C. kawakamii 40.1414 0.8182 181 0.5471 ok
ISR C. kawakamii-C. kawakamii 34.1801 0.9154 180 0.5318 o
BRBRE T EXH% A. japonicum-C. kawakamii 13.2188 0.6428 129 0.4079 ok
W E B EEH% C. dentata-C. kawakamii 8.3438 0.5918 87 0.3603 ok
HZE IR EHE M. japonica-C. kawakamii 22.4582 0.8717 76 0.6205 o
BERERENE C. thysanolepis-C. kawakamii 24.4862 0.7571 75 0.5522 ok
FA-HEEHE S. buxifolium-C. kawakamii 3.5376 0.4238 70 0.3794 o
HI B SEHECHE D. dubia-C. kawakamii 3.6268 0.3504 64 0.249 *
ARTGHEEHE S. superba-C. kawakamii 27.4930 0.7792 53 0.2763 *
S IR ¥ 8. lancifolia-C. kawakamii 0.3444 0.5291 51 0.3098 *
Y TENE- W ECHE C. fargesii-C. kawakamii 2.1425 0.3698 45 0.3138 *
PR 22BN D. dunnii-C. kawakamii 520.2449 1.4361 38 0.2939

FTAR-H RS M. grijsii-C. kawakamii 9.2327 0.4619 34 0.4299 *
B -MR WS C. glabra-C. kawakamii 7.698 0.6081 34 0.4382 *x
RUE N C. octopesala-C. kawakamii 20.1887 0.5999 33 0.2986

IPH-BAT G N E. fenzelii-C. kawakamii 16187.967 2.5502 31 0.7499 ok
JINH AR XA S.busifolium-C. kawakamii 83.4842 1.1085 28 0.6891 o
SE B BUR-#5 FC4% I chinensis-C. kawakamii 11.543 0.5356 27 0.3763 *

A,B RIS Model parameter; N:F:ZS%( Sample number; R : Fi52Z %X Correlation coefficient; *: P<<0.05; **: P<<0.01.
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Table 5 Simulating results of intraspecific and interspecific competition intensity of C. kawakamii seedlings

YR ¥ Height (cm)

Competition species 0~50 50~100 100~150 150~200 200~250 =250
Wrig a4 K A, punciara-C. kawakamii 1.7000 0.6686 04333 0.3256 0.2630 02218
Kb AR T #EHE L. subcoriacea-C. kawakamii 2.8827 1.1733 0.7725 0.5866 0.4776 0.4053
MR EHE C. hawakamii-C. kawakamii 1.7951 0.6567 04114 0.3023 0.2402 0.1999
MRBR T ECHS A. japonicum-C. kawakamii 1.6695 0.8240 0.5933 0.4779 0.4066 0.3574
I BB -#5 XA C. dentata-C. kawakamii 1.2418 0.6482 0.4791 0.3926 0.3383 0.3004
HZEL M ECHS M. japonica-C. kawakamii 13577 0.5211 0.3338 0.2490 0.2000 0.1679
BEE AN C. thysanolepis-C. kawakamii 2.1406 0.9318 0.6329 0.4906 0.4056 0.3484
FA-HEEEHS S. busifolium-C. kawakamii 0.5042 0.5676 0.4571 0.3964 0.3563 0.3273
F B 55 MRS D. dubia-C. kawakamii 1.1740 0.7989 0.6680 0.5937 0.5436 0.5067
KRIGF-HEEEHS S. superba-C. kawakamii 22384 0.9510 0.6387 0.4914 0.4040 0.3455
S LIBA-#5 BHE S. lancifolia-C. kawakamii 0.0627 0.0351 0.0268 0.0224 0.0196 0.0176
LR RS C. fargesii-C. kawakamii 0.6516 0.4340 0.3593 0.3173 0.2891 0.2684
B ECHE M. grijsii-C. kawakamii 2.0875 1.2567 0.9926 0.8497 0.7566 0.6896
B ECHS C. glabra-C. kawakamii 1.0872 0.5574 0.4086 0.3330 0.2858 0.2529
AT B E. fenzelii-C. kawakamii 44072 0.2676 0.0727 0.0308 0.0162 0.0097
JNHFRAE -8 B S.buifolium-C. kawakamii 2.3550 0.6968 0.3955 0.2724 0.2062 0.1650
4 B - B4 ECB% L chinensis-C. kawakamii 2.0586 1.1430 0.8694 0.7260 0.6346 0.5699
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