2004, 28 (3)385 391
Acta Phytoecologica Sinica

( , 510650)

(G
G )
(Alternanthera phil oxeroi des) -

(A. seslis)
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Abgtract Biologcd invasons are a pervasve environmental problem and are an inportant focus of ecological
research and environmental management. Research on the function of biodiverdty has gimulated an interes in
the mechani sms underlying the invagbility of plant communities. Although many theoretica and observationa
dudies sugges that diverse communities are nore reg gant to invason by exotic gecies than less diverse com
munities, results of experimental gudies are not conclusve and this remains a highly debated topic.

In this experiment , a seriesof manipulated grasdand communitieswith different levelsof gecies diverdty
and different eciesfunctional groups (16 Pecies belong to G grasses, C, plants, forbs and legume regpec
tively) were edablished to tes Hton' s diversty-invaghility hypothed's by studying the patern and process of
invason by Alternanthera philoxeroides. Total biomass of the invasve gecies, an index of community invas-
hility , was recorded in each community type. Our results showed that in communities with higher functional
gouwp diversty, the biomass of A. philoxeroides was sgnificantly lower due to decreased niche opportunity
whereas gecies diversty adone did not show any sgnificant efectson the biomassd the invadve gecies. The
results showed that community invadhility was negatively correlated with functional group diverdsty suggeding
that the diverdty of characteridics of goecies rather than ecies diversty itsdf was inportant. Niche opportu
nity for invadve geciesin communities might be a key determinant irfluencing itsinvashility. The character
idics of functiond groups a2 irfluenced the successdof the invason. Annua grasseswith dhort life gpans and
nitrogen-fixing legumes were nore susceptible to invason. Moreover , A. sessilis, which belongs to the same
norphologica and functional group as A. philoxeroides , caused a dgnificant decrease in esablishment of the
invader pecies. This suggeds that competition might be nmore intense within functional groups than across
functiona groups. Because community invaghility isinfluenced by many factors and their interactions, the pat-
tern and mechanismsof community invadbility are likely to be nore conplicated than we have ackroMedged ©
far. More experimenta work coupled with theoretical modeling gudies are needed to better undergand the
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characterigics of community invadhility.
Key words Alternanthera philoxeroides , Soecies diversty , Invashility , Functionad group diversty , Invasve
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Table 1 Secies and their seediing densties in norocultures
Seeding or seeding dendty
Foecies Functiona groups (No. of seedliing or seeds per quadrat)
Leptochioa chinensis G %
AXONOPUS COMPressus Cs 48
Erigeron crispus o 48
Zea mays Cy 32
Arachis hypogaea L 48
Phased us radiatus L 48
Alternanthera sessilis F 48
Jussiaea crispus F 32
Arthraxon hispidus G 48
Oplismenus undul atifdius Cs 48
Cyperus rotundus Ca 48
Cynodon dactylon Cs 48
Qycine max L 48
Mimasa pudica L 32
Solanum phote nocarpum E 32
Lactuca indica = 48
C3:Gs Cygrases C;:Cy Cyplants L: Legume F: Forbs

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



388 28
’4 H H 4
4 8 16
12 , 4 8 4 8 16 ,13
16 d 2.25 2.25 2.00,
(F,15=0.094, p=0.91)
2.2
B
H
- 1 16
5
E-;'E E ) )
B , 3 (
" Yy
® o ,y=-3.05x+72.78, " =0.17,p<0.05,n=
Q
E 56)
w
E I 1
1 3 5 7 9 11 13 !
18] Time (d) 4 \
R CK —— 4™ Four species
—— 1/ One species —M— 84 F' Eight species , 4816 ,
—&— 24" Two species —@— 16/ f Sixteen species ,
1 2 ANOVA 3
Fg.1 Digersond Alternanthera philoxeroides in different communities
, B o160
S
w3 5 120 8
, : 2< § 8 8
o
o ¢
2 2y 8 8 ¢ ()
SR
3 113 d m o E 0 1 1 i )
14.75 S 0 5 10 15 20
(o]
1.23 &= MPEEE Species richness
,1 2
B ¥—X lIst day 3
18r 8 %=X 3rd day Fg.3 Sedes diversty and commurity invasibility
2 16} O %#X 5rd day
8 B ¥R Tth day ® a
° 14 } b 50 a
- y AR 9th day £ T 2 T
g 2T 8 %+—X 1ith day w5 40 f
£ o 10 [ I8 #{+=X 13th day B
VRN Hygor
8 o) &5 3
7 M o 520 F
5 4f g
z : o 8§
0 . - " F‘S 0 L Jl J
oyt £
Control ' 2 4 8 16 e 4 8 16

Y EEH Species richness

2
Fig.2 Number of gem rode with new roots o Alternanthera phil oxeroi des
in different communities

YF L ERE Species richness

IN

Fg.4 Secies diversty and community invasbility based
on the same functiond groups

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



3 389
2
Table 2 ANOVA o invashility of plant communities with different ecies diversty
CQrign S o MS F p vaue
Inter- group 34.70 3 11.57 0.59 0.64
Intra- group 158.09 8 19.76
Totd 192.79 11
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