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Abstract; The symmetry of competitive relations is one of the important mechanisms affecting plant biodiversity. Its research
is of great significance not only to reveal the plant community assembly mechanism, but also to explain the driving factor of
community succession. A plot was established for investigation in the hot and humid river valley of Chishui city, Guizhou

province. The 1989 individual plants with diameter at breast height (DBH) over 1 ecm were spatially located and identified
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at the species level. Attributes of individual plants such as diameter at breast height size and tree height also were recorded
by investigation. The spatially statistical methods including pair-correlation function ( PCF) based on inter-individual
distances and marked variogram function ( MVF) based on individual diameter at breast height were used to detect the
spatial distribution pattern and potential competitive relationship of dominant species. The analysis showed that (1) the
spatial distribution patterns of the five dominant species ( Musa sp., M. philippensis, L. chinensis, L. pulcherrima, and A.
cupularis) showed an aggregated distribution at a small scale. The importance value of Musa sp. in the constructive species
reached 33.6% and the spatial aggregation was the largest. (2) The population of Musa sp. showed significant intra-specific
symmetric competition at the 5 m scale. This competition process reduced the intensity of the population’s self-thinning and
promoted intraspecific aggregation distribution patterns, and increased the viability of the population in the forest. (3) The
asymmetric competition process between Musa sp. and other four dominant species resulted in negative interspecific
associations. The differences in the symmetry of interspecific competition among different dominant species indicated that the
mode of plant population reproduction and diffusion was one of the important factors affecting the process of assembly pattern
and competition. Compared with the sexual reproduction process, the clonal propagation of plant individuals could reduce
self-thinning to increase population viability through intraspecies symmetric competition mechanism. In addition, it could
also enhance the ability of the population to obtain limited resources through asymmetric competition with neighboring
heterogeneous individuals, and eventually become the dominant tree in the process of interspecies asymmetric competition.
Therefore, it is suggested that in the future, we should strengthen the relevant basic research on the spatial distribution
pattern and competition relationship of plants with clonal propagation, and deeply understand the relationship between
asymmetric competition process and biodiversity loss during forest secondary succession. The results can provide a scientific

reference for formulating plant species diversity protection policies.
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TR I MAE RS o D7 s X — Xz SR 6 sl PR K, TE A Uk A AR AR 1] T00 0 A e 215 784 114 33
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FETT IO Gt 5 AR ARRIE s B, A R I 24 i i 85 S SO G B ASCKE 45 20 m x 20 m BEJT R0 R 5 m x
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Breast Height: DBH) = 1 em Fr ARFIHEA M FEAIM B0, 72 WL B IT N B — 10 s T A MR R AL e,
SR CRAR = B2 ) A AR A A0 AR A TR M T AR U, R 3 P AFE 7 25 1) 0 A A% Sy LI 1, AR I ) 7l
(0 B SRR N A A = CRIR 85 B2 AR 35 B + AR ARRE ) / 300, Hir A28 B2 = (e —Fh iy M4k
B/ AR BE) X 1005 FHXT IS = (3 —Fh iy S AR /23R i SE T AL R ) x 100 5 FH XA =
(R —Fh BT/ AR A AU 2R ) X 100, FEIFIEE 09 RE R 2 B e T ST A8 2 B = PR 5/ R N
T AREL

F1 ERASTMEMBEREARE Y

Table 1 Basic attribute of community in subtropical rainforest plot

Ja FHE /ME HRME
Attribute Mean Min Max
Y% Slope/(°) <16 2 60
MR Altitude/m 567 538 617
% Density/ (#/hm?) 2072 — —
Ji4% * Diameter at breast height /cm 8.77 1 46.20
MR Height/m 4.98 0.7 15.80
YIF %L Species number 79 * _ _

WA Musa sp.(34.29%) FBESE M. philippensis (14.53%) KL AK L. chinensis (7.14%) JI#14& L.
pulcherrima (4.68% ) TR N R A cupularis (6.18%) | %4 B. glomerulata (4.63%) | % A D.
morrisiana(4.02% ) PR A, cochinchinensis 3.22%) 4 ERMI M. montana(3.22% ) KEH F#5 F. irisana
(2.82%) JHE M Casearia. sp (1.41%) EMARZET L omollis(1.36%) K4 A. spinulosa (0.96%) |
AR S, cochinchinensis(0.8%) . AKZET L. pungens(0.7%)

s A TR E B AUHAL T R SRS TR 1.3 m AR A B AR UK A ( Diameter at Breast Height: DBH) ; ff # R {31 H 5k 37 &
1S A7 AR, AR KT 1 em B9MARIE 79 Bl HA MR AZS RIS

122 GitIik

(1) 25 [a) 5548 JRy 43 B AR ] SGHK 7347 ( pair-correlation function, PCF)

et FH X H80RH DG BRI BN A ) A AR 14 2 (] A Jey AR ) SCIB AT 40T, 12 eR B — I E 30 % B pR 4, HiAE i3
ST EURE L AR o o FH IR AR T I Ripley's K e A0 v (IR e T BLRALN ' IZREGTHRA
ARATFN

Pedidh * (3 H 43 ) Dominant species

(% stems)

£ /aa(r) = 5o L

Xof ]S FIEE PAAS [ Ao A A B P 5 4, SR T 25 18] 506 Jm 43 B ( BIDBA7A% o5 X6 400 eR 8093 A, Univariate
pair-correlation function; Uni-PCF) 77k g, (r) RIHEAT ; X T AR BN EE b A9 AS [ b4~ 44 1) 225 i) SCIBE M BV A ] 35
| SR FHFR ] SCER 43 B (B XUAS & X5 54 R0/ T, Bivariate pair-correlation function: Bi-PCF) /7% g,,(r) kit
B B TR AR b N S R RR R AS [RT A R4 1 FERL B SRR RS « B IR R XN o) — DRIP4 2
(S AT BRSBTS A TR 2 BUAHDCOCR T AN R 1 2 B ORI A T T A, A
WFFE Y SRR B BT OB T oAb 8 g (r) = 1, DU [) — Tt v AR R 5 8 20 A1 8 J S BE AL o A B B o r
P[RR R B RD 1 A 2 B AMATEZS (8] ETCAI OGR4 g (r) > 1, D[] —Feffie v [ b A 40 A 1 25 [ 4
Ak Jey SR B 43 A1 AR TR R RE T ) AS [ 22 SR ) LE DG I 45 ¢ (r) <1, ¥ 5] Sy AT sl ] 67 5G|

(2) &4 XS FRME 53T (mark variogram function, MVF)

ABIFTE LTS T ARAS A 1 B 42 ( DBH) 1 R bR & M, 2R 1 587228 5 F5 10 UK JR 73 BT ( Univariate mark
variogram function: Uni-MVF ) FUSUAS A5 10 504 J7) 73BT ( Univariate mark variogram function: Bi-MVF) J7 % A/5¢
TRIKIT AT 2 A LS5 A AR i (WA ) K/NEZS 8] 3 A By A ARDCOC &Rl T AR 108 5240 vy, (r) B
BT, HLAs SnT DL SR A I AH AR A A A AR K i (A% | el i slb 5 ) b 8 AS X6 R 35 4+ ((asymmetric
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R A I B2 R, AT T 3 AR AL (null model ) X 48 225 B 43 Hr 485 SR 9tk & PEEATAG 560
B X6 AN [ 25 [0 3 B 32 U 24 1) AR -3 Ei B 5 DR RO AR 2 ALK #E 4T Monte Carlo #5118 25 T 2O
23 A4 SR R R A R 2 DRI ARG AR 2 RN GE 30 BT v, A6t ) 45 ) A5 A Jmi 43 BT i ] ST 23 BT R 5 4 %
FRYESIAT, 43 BT T 3 RO TR] R A BRI .2 1T BR 25 18] 5 B PR 0 5230 45 SR i S0, 76 56 T1F
B 23 [R] UM Ry 43 A (RIS AR 156 B0 eR B0 53 T, Uni-PCF) rp feli S5 B TR A 3 A2 A S A AU (heterogeneous
poisson, PH) Ri#E4T Monte Carlo #8145 LA B A DX ] 10 3 AR R] SIS AT HP ( BRIV XUAE 535 X6 40 R B804 #
Bi-PCF) , BIFFEA b N A [R] B Ao i AR 9 T8 118 I B) DA — i, S0 07 =0 (R 7 B8 v P 560 ) oA —FF ) 2
AHE AR ST A R R R FH AR 57 AR 7 ( population independence , PI) BT 3 B TETE A X FRPE A
B (BB B AR B RRIE AR 5 R B0, Uni-MVE Fil Bi-MVF) B3 B rp A — 00 A 19 B 42 BE DL bR iC 78
RIARAMR R ZS [ 3 Monte Carlo J7 B ANKHUL-G LAJE BUR 3% rh B A2 5 10 T A 19 2 [E] 45 440 1) 15 X
8], B2 s AR iC i A B 28 () 25 ) SR FH 528 A BEHL N ST AR 12 Z A5 7 (independent marking , IM) (26

AHFFEH Monte Carlo $UA K5 % FH Getzin S F1 Martin Svatek 25 19 75 k1120 ,JH 199 ¥X Monte Carlo 15
5 A de A IS S5 SRR 95% 'S A5 X i Fl 25 [ GE 1122 01 programita R studio FPF#EAT4E 1T
SITRIER, o R studio #PRAT A0 FR 740 32 ZA4E spatstat ads FF°

2 HREHS

2.1 (REEE AR AN ZE 18] S A ke SR

WFFE R B, W AT A% A e v T DL S5 DL 4 8 ) ., B0 ) o (L o e v LU 191 33.6% , AR
Ji W B RO T A R (3R 2) o A0 WA AR v (R ) R GE T R, AR
BIafEAe 5 RSP R R (11.86 cm) , FLUR)I B9 (9.83 em) , i RLRESE R I AC 021 SR 2 PA) g DU A X6 A2
IR (3R 2) s BEAh  WFFTRE PN R R W e B0 2 AN, g B2 25 53 AN R, AR AR AL JE R TR AR b P 2 B g v
HRRAEACA 5.98 m(JIFHR) | S RA AR Y B AR R (5.15 m) 2R AR (R 2) . XRIREHIIX
SR ) M P AP R R R R S R A, (LR AR AT S R S R A A s o B T AR R AR B
N BIRARTT A R TS A IR R B

R2 ERTEWAEMANEZER S ABMBERIT

Table 2 Quantitative characteristics of top 5 dominate species in subtropical rainforest plot

PR A T FNES YN EE

Wkh I . L VI HEE
Species name Density /(bk/hm?) Mean diameter at ~ Max/min diameter at Mean height /m Jmportant value
P ey breast height /cm breast height /cm

T Musa sp. 710 11.86 34.4/1.2 5.15 0.336
HUMELE M. philippensis 301 7.16 24.8/1 5.06 0.120
HLFA L. chinensis 148 6.93 38.3/1.3 5.12 0.067
JIEIHE L. pulcherrima 97 9.83 46.2/1.3 5.98 0.058
2R B R A cupularis 128 4.54 18.1/1 4.01 0.052

T FE T 1 AR B XA PR B (Uni-PCR ) 43 M HR S R 34 Fh 1) 24 [] 3 A A% Jy 4 300 22 B oS I8 8 1 /N RS
TR (aggregated ) , I H R I Bl FE B A3, WAL BE W T B e, e & R 78 2 B AL 1
(random) , JHv AR 0—5 m YR I R A0 9AK )5, BE % FE 25 A 1, SR AR BB M T I fE KT
13 m M RUEE 2B S8 S BELA A o HUBRSE AU ARHAE 0—2 m MR R 2 BRE AR, IR 2 R 5
RIS R K FITE 0—1 m IRE N 2B RE SR (E 2) .

2.2 ARBFFR N T 4 X FRME T (Uni-MVF)

FESE T ALY AR BAE KNG BAAE 78 53 28000 F (Uni-MVF) 7 B AE R BEAE 0—5 m AY RS N2 B 8

F/NFEAR XA ) N gk (W FRIESE ) |, 0 U B E 2 40T 19 SRS R /N (AR ) 1) 22 57 22 3% /N T IEVR
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Fig.2 univariate pair-correlation function ( Uni-PCF) of the top 5 dominate species of IV in plot
Vel B 1 X AR SC BRI BT I A5 28 @ () T, P68 SR R ABE 202 8 e Bt G U, 15 DX (IR 20 DX B ) 0% 3 e ik AR TS 40 7= £ 11
R 2 ] 93 A A AR 4 5 JEE iR 94 A1 3 BB ASBIFE SR 2R T 3 VAP 1 72 ( heterogeneous poisson, HP) A AL RKALA 199 SR
WAL, 7 A 95% YT A5 JE 3 AR B A (ER T8/ T EL A5 DX 0], US55 5 T 1006 A 25 8] S PR B A o 35 i S 3 A I 5, % T B ik
XA G BRI AL (Uni-PCF) |, ARAGIN B g () BRI 28 4350 2 TR0 s 90 A DX T E S0 2 b5l T, DU 58 25 25 ) s 4 Jmy A 52 3
R (+) B 2900 (-) BUBE

NS 7KOF  RBR BE R X FRSe R, 52 MR, LRSS Ay 4 RO SR 7 /N RS T R8N
PRI AT RS AR ALy, > 1) EIR & T B85 X R ek 25 R A BE (F 3)

454 2.1 W PCF AT IS S A8 5 PO S0 Fh 257 S B0 40 A0 /N RUBE TR N SRR 40 A (R R A (H B A P
Fh N RAE AR (AR KR/INZE AR /N, Bk 3 IO R XS RIS 4 LAt 4 Fh PR 3ARh 0 F oy SR AE R0 A
E PP NAXTFRTE S T
2.3 RBFFRE] T X FRPE AT (Bi-MVE)

KU TR A B A2 R/ N RS S bR ie A8 S R AL (Bi-MVE) 238 1 S ZEHEA4 1T 5 AL AR # P Z [l 58
T FRME (AT 10 XPHIFR) , BFSREE SRR I TR A AL H PR Y 5 b O S5 h R R [ 719 5 4 LA S 35 A X B
SRR NE A ARG FIZE 5 m /N 2 B EWAXFRERRR (K 4) , XU
ST 1 B R RO S 0% A /N 1) 2 5 2 Bl v T ARV P S350 KT | 33X AT BB F T I 8 2 A A o A 1]
XK BHYG) SRR 2 T HBUAE K R B, dbabh, WA R A IR 2 SR8 A S5 55 40 3 Fhif
PR I N R RTFRSE G R R HE R AR E . Hax 4 PR 6 X 58 4 X FR 4 43 B ) 32
BRI NRE T IR TE A R (Yo <1, B 4) RAEEERIFR B
2.4 ARFBFPFRE SCER AT

WUAS 151 fS A& R 73 AT ( Bi-PCF) =2k T 85 SAEHE A4 T 5 AR T D0 FP 99 9 06F iz 9 10 XA o 119 25 8] 5
ST SRR, S50 RM  BHE LR e AR ZETE 6 m A9 RUE T FEAR X R F 1 A, X v B e A2 5 0
B SERIEE P ARAARTE X — RUBE 52 B Y50 4047 FAA% ey, BIV A I 25 AR B] 67 G IE . BEVE D0 Bkt i A DKL ARE
56 JNEIREAE 1 m BN TR T B BRI E O Z M AL R 8 PIRGTE 0—2 m AR R 31 T8 iy
BEIFARRE R MPHUBESE RN BIREAE 9—10 m BN E R B T BE IEM LR (B 5), XEW AT H
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