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Abstract: Based on the model of multispecies competitive coexistence, two assumptions of the competitive coexistence
patterns between the exotic species and the local species are proposed in this paper. One pattern is the queue-jumping
competitive coexistence, and another pattern is the equal niche competitive coexistence. Which competitive coexistence
pattern that the exotic species will take depends on the proportional abundances of the exotic species under the two kinds of
patterns. Following the two assumptions, the corresponding modes are established. Then we employ Mathematica 4.0 to
simulate the dynamics of multispecies competitive coexistence. We find; under the queue-jumping competitive coexistence
pattern, if the differences in the competitive ability among the local species were significant, the invasion of the exotic
species would be inclined to damage the local rare species; if the differences were extremely small, all the local species are
inclined to be immune to the invasion. We also find; under the equal niche competitive coexistence pattern, apart from the
local species whose niche is the same as the exotic species’, the remaining local species are completely immune to the
invasion. The extent of the effect of the invasion on the local species under the latter pattern, is subject to the preliminary

proportions of the exotic species and the local species affected.
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K, p FRYIF i GIRAESTRER I LB s ¢, RAPRe @ BT BIR sm, RARYIF i@ KL s n FOoRYIF PR

TEZ Y P 3E S A7 ISR S AR REAR T (LU R fRIAR o W 3 3L ED) o SR R n— + oo B, 24
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i, Tilman 54455 T — K T BB EME M FLES]  p ), Hrb p, = q(1 - )", q S RIRYIFH i Lo RS E 1
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Fig.1 Two kinds of analysis pictures of the equilibrial abundance of the best competitor among the mixed species after the invasion
a. SRRYIFN AR R A HB ORI K L BIREEE g AR RIERAL IR 3% BE ), e BEBGE 3R g IMEDBRR s b SPSRMIRI AR RTAS S o )
i H S E AR R R SR, B P AE— DN RAFR BRI g0 A n HE T AR g s IRA MBI RIRIE n I 1T FHE] 50 Ffi Fl A2
4t a. Density picture of g, that is a function of n and ¢, ; The brighter the color is,the higher the value of g, is. B. Contour picture of ¢, that is a

function of n and ¢, ; The values of ¢, in any curve are identical which is formed by n and ¢, (see Eq.5) ; The number of the local species,n,ranges

from 1 to 50

2.3 SPRFREALTE S LAY
BB R — A MY R TS LB RYE R 2 5

dp; < .
dr = C;p; 1 - ij)_mipi - 2 C;P;P; (i <k)
j=1 j=1

dp; : - .

E = cipi(l - ij —Pex)_ m;p; — ; C;PiP; (i = k)
' 1 (6)

BPex _ < .

dt tpex 1 - zpj Pex l ;c]p]pex (l = k)
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Table 1 Coefficient of resistance to exotic species in queue-jumping competition
FEBANED The position of jumping the queue 1 i n n+l
FH.J3 25 @ The coefficient of resistance 1-(1-¢)" 1-(1-gp)" i+t @ 0
OFRARIFITE S SIS KPR T AR ¢ Z RTOLE ; @X B B TR , B LR TANRMAN T 5 /5 I A WAk it tL Bl R e (2 0,8
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Fig.2  Systemic simulation of the metacommunity before and after the invasion
a. SPRYIFI ARRIA YT FITES 1 22 VNI ATE (9=0.2) sb. SIRYIFI AR HIA MM Fh R 58 4 ) 22 BRI ISR BV (¢
=0.6) 5¢. X ¢=0.2 i, ShR4Ar (B E) @A TS HEA IR | ZRT5d. 24 ¢ =0.2 i, SPRYBINEL S TS A YR 4 JE77;
e. % ¢=0.6 I, SRYIFINE T HBATE S HEAEAR T 1 ZH5f. 24 ¢ =0.6 I, SMRYI Rl i 476 BASE S+ HEFE A U Bl 4 Z i SPRIFIA
R, H B I AR T A - B IR/

a. The metacommunity of little difference in competitive ability among the local species before the invasion (¢ =0.2) ; b. The metacommunity of

more difference in competitive ability among the local species before the invasion (¢ =0.6); c. The exotic species (i. e. E) becomes the best

competitor via the queue-jumping competition when ¢ =0.2; d. The exotic species coexists with the local species 4 via the equal niche competition

when ¢ =0.2; e. The exotic species becomes the best competitor via the queue-jumping competition when ¢ =0. 6; f. The exotic species is more

competitive than the local species 4 via the queue-jumping competition when ¢ =0.6. When the exotic species invades, the competitive pattern which

the exotic species takes depends on A — B

if , B b Ay b ) 5 5 5 55 T AL AR BEAR /N, SRR oA BA S B TCAR TE fT A , 18 BAGE B AT B AS b b B 32
e —EREREmR BN q R, g, R/, S Y5 LGRS RE (= 18] 39 22 5wt AR /N, BT LA SR B FH Y
SEMTRBOMAR /N o SARMIFR A= L) WA, ST AN T A 3 B 0 e B0 SRR

LAY Fh S A i 5 S AT AR SO A58 S AT I, ARSI PP T 4 JIAR5E , 6 BA B2 B AR AT
X q, ARKET, BIAS sty 6] 3 4 75 59 40 AR BEAR KBS, SRR R gt S % 4 56 3 4 1 A b P A JS R T
TR BEBOR T P B L BIRME R/, T A B B IR EA R0 o SR i A B (o7 BB EE J= , it i T
REXT A A DY G E o B D Wb Y LRI {E AR R T REARVIN , TS MR AP AL 4% 13 72 T W0 SR (EBEAR
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B, ENTARFT RER Y o 2 q, AR/, BIA by 1) 3 < 775 55 A0 AR BEARVINESE , SPSR Ml X 8 45 o2 38 5 T
BRI A HUI b AN K R, 2SRRI F R B B4 LR (EAR IS, TR X B S 0L 3 4 R A St ) B ) iRAR K fE
Fo EYMERIFARINS g, RN D502 2 SMRYI T AR B
3.2.2 Yy FhER FE S 758 55 oA R BE AR GEAR E i IR R S 2R

SIRMFHRATY, 2 n —RERS, q ), BIAS 0760 ) 3 4 7 5 55 70 AL AR BE /N A A o o 98 AR B B
BREBIFRSL B E (A SCFRZ AR GERRSE ) FIB (IR 5 ¢ B, RIVAS by b 18] 72 40 T 3 55 AL R BT K, R GE
FRRE B A . 3 ¢ —RERS,n AR, BIAS ) AP AR B0 , RGERRE RO TB] AR 5 25 ¢ — 2T, n B/, BIAS
R R RO RGEAE IR B BE . SPRMFMRA G B AT G+ S A MM Fh AT, S Fh o U AR S B
BREY LGSR OLE IR A , P ECR GG W [ K 5 @ A58 S SA MR ILAE , RGERR 2R 5 RA
AR o
4 Ttig
4.1 ASCRRIAYIE RV

FNE BRI R AP TT K, EATA —%E H3E RS , 45 3CHR H ) BEI R RLE F B b b 2577
TETE4 , AT ABRA WP A LR S LB B (VAR , F BB A 158 S A5 SR AU A7 T ASAFAE K 4, 75 U 36 1A
{2 Tilman 242 (2P 58 PR RIER . B Tilman 58 QNG T M YR K46 R, H 23X 2
B AAFH, BMAE S Y P s S SRR R ST WS MR L] D, 7E MR _E AT AT 0k KB AR
WSR2 Wb 3 S SR RAS B BOA (AU , I BAMRYI Rl 7o 4 SA Y AP S B A7, ML e i
i, BRAEBATE S ILAF RNSE (3 3077 o il TE S BINAT , A s P RIS PR 2 K 4, (ER A by
T2 T3 o AR BEAR T , SR b (37 BATE S & S BAS HUAR 0 W b A 358 PESR B 0>, K4 UL R e
AR F 2677 75 2 PER A0 ) L 3 BT IR T2 S O BEASAE W) , AR 9 18 A SR AR SCER A B R AT BT 9 o feilE, 3]0
AR ANBRAIA ) %3 L JLBD HLAE KB (Spartina alterniflora) RS HUBFFE M EHIERA T ShR 4 FhHE BA 52
FIAFRAFAE , B ALK EL 73 (Phragmites australis) 17 =12 B 5 ( Scirpus mariqueter ) Z24F-If) TM &
AR TOR, AT LS TR AR R ELAE K FRIA b Yy P 2 LU =4 B B BRI 4 71, J5 & B
BHILPaTwIE G5, EAK R HRI M RN BT (BRAR NIRRT HHERAR, TR E
BHERPHEMERARBNEIKE KRR . AR TS AR i I B /D — i, R — X TR U 32
FIAFHIRRE YT i T A NP F ARG F I, , e A S PR b & B W Fh3E 4 1 AR IR AR A
BV U L SE B TE 4 AT AR SRR L RIREE o EL AN 2005 4R 4R WA B AL T AL AT X AL Y
KA PE - ( Pica pica) K # ( Cyanopica cyana) 5 % WL, o 987 ] B A2 25 67, 1A 2 i B 40 W 1 6
(Urocissa erythrorhyncha) , J& 3 FJKE-# 9 A 25 AL AR, 24 41 W5 HE RS SR B TCOR M UK E R R L BRI 3 5
I3 (BRRE RS MR SRR ST TS 2 RS AT 2 4, AW AF R R AR T RE LR SF A e 3L A7
4.2 LRI E] R

Tilman 242 ! () ¥ Fh 3 S+ AP BRI IR T Nee A1 May ™ 42t 9B A 038 S 2L A7 (O B AR A, 5%
SEARI I EE T ERS b Al S AR (A8 KB ) X MR 3 G LA RN, A SO Tilman 5542 HY (AR
%, 1R H P AT AR PR Y, AN B R E R AR B IS AT b, 45 & BAR YR 8 2 Hr + 2 IR XERY
A ENTERMAER R B & AR FBAR H B —E B NEE . @A E R MBS, 23
N RFRFNA A7 7E P A 32 G 3L X T TR AR A ARG A Al i iz EA EEH NS
EMME. FEIRYFI AR B LA P Fh K 2, AR B b OB IR 5 B e AR, 40 5 3t L SRR
B —ERRBEM , A% Hb— L) K 46 T 75— LT R W i 5t U R A 5 5 1 5R BO I , 451 SR B9 5 4 3
F B TR T K28 ) ML, SRR AR AT BE BA 58 <+ 0 S5 O b, B o 4 A S BER LU B3 22 B b . DA
XA EFR SNRYF ARG BIA AR iz, BR T Z B MR B B T ) 2= R i AR Y 5E 4
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JI5R55 BN S, 38 52 B E b K A PERBEIR LU 3R M0 o TV S b i A MERBEER [ R S 32 B O SR i T
P2, i3 PR AT AS Mo A A ia I TR B A 1R, LR A TN Sl o A A b 4y o 55 S L A7 OO 5
Wi o FEENT B PR IE B R — S AR FE I 3 4 0k o5 TR A W AP S 3t AT BN B S R O IS .
1 KW ( Solenopsis invicta) NZE— oA AL B 7R R N> 5 44k (Rana catesbeiana ) (MRS AE 5 24 4
B PR RIS B 4 L BB BT R B TS 3, A IR B AR ik AR S FT RE X 3R E B B ( Rana nigromaculata) i 1
R E B 75 S B B MR ( Procambarus clarkii ) Xt 3% [ # o 42 4% # %8 ( Eriocheir sinensis ) 17 HF
( Macrobrachium, nipponense) 4 & Bar KA M1EF, BEW 1R 5 ENTHOMI B #0545 XA RYFERBA Hl
Yrkh BAABERMTE S ) AR D B AR G S F SRR, A T G A R B S 3t R AR S S AR, AT
DARAgE Ry 233k L S e BA T A b A 2 617 , T A< b9 ] (9 38 4 AR AT BBTE AR Z T 22 R BOK, kR
YR NRIING , A bR AT S B E B SRR AR &, TREE SRR . TEHFRE R — &, XA
HHEIEL T AR SR (AFEELSMRRME) B0 T A AR BEAL | B Wb R R TSCE 1, BT
BOEFF AR MK BOL, R ESB (SR PEZE R K TETE) iR nae AR B .
4.3 BERIMPLER

TR BT IR , A< SCHIRE AL EE S LA 2 Tilman 532 H B 2 YR8 G LAY, T J5 38 SE B b — b =5 () A
JRHAETEMHEAE R X YR T Levins AERIAS B g 225 [0 4 R AT M ME AR . S2PR b, 25 1) A SR %) 2 b 3
SAF A BB , T AT B A FE AR A PR PR BT R T A SO A A AR T 22 T A BB
2 (8] A7 Jry ket 2R 8 S LA o SR TAE g —FP Bt o S8 8% , 23 (] T M AR BT AR RN AT Y . AR BE
TEST BT AR R A AR B 5 M B 2% P8 AR SR B B2 (6] A Jmy s el BB B LR ) o /R — R R B, &5 )
TCA B AT B F S5 F 16 FAT 5. 3 &1 7 (structured habitat maps ) 6 7E I S0 5 A2 B E 2 PR AT, LAAE BT 5
WR T X EE P EEE ™ B SRI T 5 , 4% SCHE ST MR R 25 () bR 50 B 7T
PR SR TXS SR AR FIAS s ) iz B A 341 3 AT = AR 1Y), R 8 T W [ B 3 40 T 58 55 00
PRLRE T B3RS , AT LRI AE BN IS R . 50, A SRS P MU R R 7K T Tilman 2542 H
HIRERL ) — MR EZ U0, B2 BB S W Wy R 8] 38 4 0 A BT B 359885 % 13 (trade-off) .
4.4 X ZYRTE G ILAAERY K BT AR R T I E P R e
4.4.1  pf{E] BL A LR A

ZY R S AP RR A SR P AT AR AR AL, BR T W AR R Z W (&5 k) T dL 7Bl
RIESFRAHEAE R MPLESS , an R AR R T 35 4 L AF R o5 48 A= 5 SRS LU i B8}, 38 W] LA Sk A sl
HALA SO LRI, IR MER PR A AR 2 (A RA SO EER) , W ET# 2B R E A BT
FA) T ) T 2P o T S R 25 R [ S, T S Py B A AR 4 B Y — 2 B TR R 2 B HU 6 A Y
RASH R BN BORE T SEEER b, A REFEAT I o AR -2 3R IR 2 HCHE Y B[] B A7 (. SR 32 T30 194
i 6 BT, PR, A 2R TR R X — A BE AR A I 1 AR B o BB R A A B A A 3
WXL IR T 2 R #AT TS ARGEE 30a BISRRA D FEJL R D /) HeBIEEE X Levins 28 (1) S 85 i
LG, B AT 3 A2 LA AR Dy ik ] B2 o
4.4.2  BEEYHSR AR B A1

LR S A MR EY H RGN FEREENE R /AT b, BN AT SR B 5 G B A RHRE . X
BYET Tilman 55 NXHEBRURI AT T M FRAE , R SLAF B 2 W) B0 38 G 0 45 SR 2 & W L Bl A e (B4 Il —
NEHHD, X BT LUEF RS RIS o AR 2 Qe 7 55 BRAfE 5T b B 22 W 3 4 SE A7 R A M AR 1Y)
REEGHATHINWE? 5 FoZ i e S 3R M RN B, AR AR — s B O s, R SE 4 T IRSR A, NBCR
UM G EE SRS B  RYE Levins BRI ARTEIE K Logistic BEHY , -5 SKAF ) & TS 8, TSRS
¢, Fim, ,FHRYE ¢, =1 -m,/c, K q, , MR E X TH LY HFER T HREE, HE& YR TR
SENEERAT IARYE ¢, St M8, SLEMPR SRR BN & LW SRR, & — M Fp ik B i [R) &
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T o XPFACETE MR KPR FUER , dR AN, 48 SCIR H P A BRI &5 A — Bl
J2 Tilman 58 A48 th AORLRIAS B J2 1A B, RAE L EA b BEAT IS R &, AN B 36 AR 6 SEE DT ST X Z2 b
TR BT o
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