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Abstract: Black wattle (Acacia mearnsii) , an invasive species in many countries, has received much attention abroad. It
was introduced into China as commercial plant in the late 1950s. Presently, it has become a sustainable part in many
secondary forests in China. Few studies, however, have focused on the risk of its invasion to native ecosystems. Sample
plots were established in six communities invaded by black wattle in Wenzhou ( one sample plot for each community). All
individuals whose DBH ( diameter at 1.3m height) larger than 1cm were mapped, identified and measured. The competitive
strength and the spatial relationship between black wattle and indigenous species, and the replacement relationships among
all species in each community were analyzed. The results suggest that (1) black wattle has no significant advantage in
competing with indigenous species in a community; (2) black wattle is spatially independent from other species in a
community, which is probably related to its weak competition that is not strong enough to lead to the mortality of its
competitors; (3) all species, excluding masson pine, in each community are subject to self-replacement. Black wattle,
however, is likely to replace other species and becomes the only dominant species in three communities ( PY04, CNO2 and
RNO1) , though its dominance may not sustain for long periods of time because of its recruitment restriction; (4) overall,
the risk of invasion of black wattle to an indigenous vegetation is not very high, and the wide diversity of species in a native

community is able to keep black wattle from becoming a dominant species.
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Table 1 Basic information of the researched plots

FEH (VACH el W R T R
Plot code Location Aspect Slope(°) Altitude(m) Disturbance Canopy density
PYO1 ilj;) 3295 5175 4k North 45 163m Difﬁ’igﬁm 0.85
PY03 Elzz;) 32;;‘2 4t North 40 231m Difﬂ’iiﬁm 0.7
PYO4 EI;;):;;", f;):; jj; Northeast 507 226m Difﬁ%‘gﬁon 0-6
PY05 Elig 31 95 g;) 7 South 30 116m Unknown 0.7
RNo1 EIZ'?:Z 16" 2?? :; ;[Tg Southeast 30 101m l:’lant:;;IS ﬁﬁiﬁ%ﬂ%ﬁwies 0-4
CNO02 ilj;) : 125 ,,;)58 ,:l; T South 35 110m Typ!foz[;l’ gr(lz{ﬁre 0.95
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Table 2 Intra- and inter-specific competition between Black wattle and other species in each plot

Heb TRIRR  TE S “HE SR X SRIPIR S “HERI” A ERTE S TRIRIRS Xk AR R S
Plot code Intraspecific competition of Bw The impact of nBw on Bw Internal competition of nBw The impact of Am on nBw

PYO01 1164.482 1426. 151 1487.109 4212.651

PYO03 53.04615 244.4542 908. 251 533.1834

PY04 629.113 973.6277 548. 8546 405.0732

PY05 12.97916 12.14214 1027.768 210.9305

CNO02 440.7622 281.0043 248.0051 -

RNO1 183.4031 4.241358 443.35 259.7482

Bw /R BHIM, nBw F/RIE®H  Bw indicates Black wattle and nBw indicates species other than Black wattle

X 25 AR L BRI p 8] ol A 3 G R BRI P SRR S T R AE AR S 04T, S R B R A E R A SE 4k 2
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I EYMAFERERNZERR, B 1 BRT 4 5 RIAMAETEZS 8 X R YT pef HEEREE ¢
BAIESL . I _ERT AT X Fh s B R EZRAETE 1 ~4m FRE L

WK 3 ~ 3RS s EER T AREN 72 LERF, BIAIM R B FE KT BETEER7E PYO3
REH RSN , ZE T R P #R A . ZERETE PYOL PYO3 \PYOS #p LT 4y b i SR 0 ot 5 £ ) T BE MR 401 o
FHARAEATYIFHERESAT A AR, TE I AR T, A L S8 T RE PR S E E Fh A, T S8 2 B
PHE LY M. SRR EARSEHEGEMN A RERAERE e R LREBBAL, W B EE A
o M3 ~3RS AT LIEE], 7E PYOL % o 75 SNy 9l 28 B AR QA AT BB EL 57, PYO3 Al PYOS %
H BPAEAR TS SN R O AT BEEBOR , (R AERE TS PYO4 .CNO2 \RNOL H RS HAMAERR BRI B
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Table 3 Matrix of replacement probabilities for common species in plot PY01

/B Sapling( % )
JRIH Mature tree BA OB BORA DRR BRIk kR sAE e
Cf Bw Ad Mp Ms Cs Mg Oh Os
2K Chinese fir (Cf) 19.05 9.52 38.10 9.52 - - — 19.05 4.76
DEIAA Black wattle( Bw) 0.55 35.36 28.18 6.91 1.93 2.49 9.94 3.59 11.05
#HiA Adinandra (Ad) 5.13 5.13 38.46 - - 7.69 12.82 5.13 28.21
I, 2 ¥ Masson pine (Mp) — 23.91 26.09 4.35 6.52 13.04 — 2.17 23.91
11 ¥ 4 Mountain spicy ( Ms) - 9.43 18.87 - 22.64 3.77 35.84 - 9.43
EhJkA Chinese sumac ( Cs) - 11.11 22.22 - - 5.56 61.11 - -
K7 Manyflower glorybower (Mg) - 7.14 7.14 - 14.29 - 57.14 - 14.29
A& Oveteleaf holly (Oh) - 66.67 — 33.33 - - - - -
H'E Other species (Os) - 4.55 40.91 4.55 4.55 - 9.09 9.09 27.27
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Fig.1 Spatial associations between A. mearnsii and some of other species in some plots
BRFR LM, LR R UEHE, ZEMERZ WX FR ETEEXR; AZEZA M EBITRRER PYOL HE B 5L
MR H YIRS A Pl JRNOL R ARSRI SR IE S FhEE & “ Wy Fh” \PYOS 4 b R 5 P AR A L PYOS A 3t ARSI 5 G0 2 [ ) 25 1]
% Black lines show observations, red lines show theoretical values, green and blue lines show up and low confidence envelopes. From left to right
and from top to bottom pictures indicate relationship between A. mearnsii and “other species” in plot PYO1, relationship between A. mearnsii and

“other species” in plot RNO1, relationship between A. mearnsii and Mallotus japonicus as well as Bambusa oldhami in plot PYO5 respectively

F4 PYO3 FMHINLNSEEMTHHBERST

Table 4 Matrix of replacement probabilities for common species in plot PY03

TR JIN Sapling( % )

Mature tree WP B S B DR My AoA Buryajgponica | JE Os

¥} 4 Bark of Japanese mallotus ( Bm) 15.38 7.69 - — 76.92

S Black wattle (Bw) 20 = = 10 70

I, 2 Masson pine (Mp) 3.33 . 3.33 — 93.33

HE Other species (Os) 3.7 3.7 . — 92.59
4 g

52 LRI S DA BRI F RN A BRI S Z — 2 SR A AR — A TEE K P A X AR 1
He g, HC T RE A XS B ™ o AR Lotka-Volterra ] S5 4+ #5LAL, YIFhTE G 22 th B 3 FpH L - 55—
TEOLR L A XF B BRI HIER KT AR B XIH A F=AE P EISE SRR, T A 350 B IR TH B A 5
MRS, I, Fh A XIFP B TSR UHF, XA B BISTETE S PN T A —IE00R H ARk a2
FRME R T 2 B TSR , 56 S 45 FOROBE TR0 A0 10 2 B2 , D3R 4 B2 o DL IR A R > IR fi 7
— AR Yo 5 =R DU BRI AR A Y 3E VR R TR R SE 4 1R P, BRA RERR G JLAE 0 B
K& EREE LEAMRBTE G, BRI B % (PYO1,PYOS5 ,CNO2 \RNO1 ) £ Z 4k F 45 % (PY03 \PY04) .
PYO05,CNO2 ,RNO1 3 M B SHEWFIES LRHE S TRELFRE, W PYOL BE+ I+ £
ST AR PR

B PR, % PY04 CNO2 \RNO1 A JRFAIM o] SRR CH E WA BN IR H M Fh . X 3 A £
FEPERRBCEE 3 AR (R B BEAERURAR) o X ULIARETE AR B (9 L2 W) AL BRI BE TS BN A RAF
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Table 5 Matrix of replacement probabilities for common species in other plots

JREH Mature tree 7K Sapling( % ) JREM Mature tree JINB Sapling( % )
PYO4 PY05
IR Bw k& Oh JLE Os YFFEHD Bm  ESRIRS Bw HE 0s
SRk Black wattle (Bw) 76. 00 4.00 20.00 IR Black wattle ( Bw) 71.43 28.57 —
A& Ovateleaf holly (Oh) 40.00 20.00 40.00  HE#HA Masson pine (Mp) - - 100
HE Other species ( Os) 33.33 33.33 33.33 fﬁﬂfﬁ;ﬁm (Bm) 100 - -
%41 Green Bamboo (Gb) 100 - -
HE Other species (Os) 75 25 —
CNO02 RNO1
BB Bw  HE Os WHIA Ra R Bw HE 0s
B3 Black wattle (Bw) 98.55 1.45 Hri K Retuse ash (Ra) 20.00 60.00 20.00
H'E Other species (Os) 89.83 10.17 SR Black wattle ( Bw) 2.04 83.67 14.29

BRIhRARST , SAEHL AR B BRI SR B AR LU B, X U AR AR WA 0 B FRBHIE , (4%
SEIIRILE N B R FR M RI R A B R A T LB RO B o ORI A TR T BB AR —E
PR Y BR B . ISR 3 ~ 3R S ATLATE B, A Loy A X 53 SN b X ME 5 R0 1) 125, 30 At ok 000 0 9 AR OR 9
H AR LB E o BCERAC T BN PYOL 39 o i R4, BFAEAR RS B PYO3 A PYOS R fI 34 ) AT
PEBCR, TS PYO4 CNO2 \RNOT K 2 PRI 475

AHIGT R LB R X SRR B SER RREIIR p PA E  BOAE B B AR LB A A B X R 55 Y
RHRFIFARUES GRS M MEFET™ o T2 4B BRI LT R MM TGS R R AR R AF
TE 35 AN, SO TaXFhFIIbT . T IX PS5 B5E 5 A BE B R BUMARISE T, [ BRAE W Fh s 6] 56 & Bk
FEMRR Z AR H B8 AR B HE T LR . BARKRSE R R AL EY M Z H WA LS KT ENN
R ES (R TRM TS RAANERSBMRRIET , RS 2 B R RS . & 4 P15,
PYO1 FEb RIS 5L AR AR S« WFh” \RNOT A3t BRI S5 A R F R4 & W 2 8] 43 B FE 5
/NERBE_ EAREHER , T PYOS £ RIS BFAE AR S SR AT Z [ R B/NR B B ER M IEA R . SR 45 R 1 E
SEVTURARE 1 0 ST o SRR 9 45— T TR U0 B SRR % R 3 4 Bl ) AR BR BRI AR (0 W PR AEAE
RIHER 5 573 — 77 TH 1t B B AR o B i R ) b R AT R B S AR ) BB L BSEAF OB DL 5 AR S 0 X
RS B P R B S e o 22 TR 4 06 R EL S TR AE B AR BE S AP ™ o

RIS AT RIS SAE Y B BT S R I, LA BOR 45 SCRE ), (B 79 BURE 0 A BB A2 3R
HREAR o AT BT R BRI SE T R AR 50 BRI B B AR IR, (R AA )
M8 & DA 5 B 22 B B[R] K 8] Fff A S 40 4 RE B R AR, ZE 40K T BUIMASE L T i SE B AR U, A
BFFE SRR I RIRIAR B 72 40 RE 1) B0 B350 T 255 T TARMUA A ) L3 b, ZE X A 00 T R4 I8
T HESE AR T RAT B A AT REE LA R o AR B KK TIE PYOL PYO3 \PYOS F9% H B R WK 2 7 B
HiZAEd% , PY04 CNO2 RNO1L % b BRI AT BEAE AR R — = H4E B R E WA BN IEH I F . AT EER
IR FEIX SEE v h A BA B A58 SO, T EL A RRIFIAR 972 R 4544 FT AR 25X JLA 9% DBH /N 1em
FRIRARD 25 T4 S5 T v FRIFI R B SRt B B I R, Xt N B & - MRt AREVE I3 TR AP B
TR, RIS PO B HTR o (BRARES B AR — N HRRE B TARENIE,
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