5538 B 4 W) S &~ £ Eild Vol.38,No.4
2018 4F 2 A ACTA ECOLOGICA SINICA Feb.,2018

DOI: 10.5846/stxb201701030023

it ss, Bk, OOk, ERIE, FERM AL 22 BRox S WML TR A S R GRS R A 52 HR ,2018,38(4) -
Xiang S L, Lv Y M, Dai W L, Wang T H, Wang C H.Effects of dominant species removal on salt marsh ecosystem in Chongming Dongtan.Acta Ecologica
Sinica,2018,38(4) :

MBEMERTZARER B EMESREN N

FHdE, SRy, BXA, TEE, ERE

IR A R e A Be, LHE 200241

E . SRV YR B i RS A M 2R S A S R GRS R BT R, AWFTE LS W AR
HhVR R g BT FE X, WSO B 2 BT A A R R S Al LA SRS RV E ORI . S5 R R I  (1) R BRAL BRSO R 1 v 73 bk
WA ROV (P<0.01) o FEBREALFGS IR AL 122 S B I 1) 180 v sl ) , b BRASK W, S 80538 o (2) 25 BR AL 3 ) %%
FERMRT XML BT AR, (3) SRR AE S R S W I A B U1 C 2 M o e )2 i 2 55 AV 3l i T A
KM R RERUUERIG IS 0 AR BT, 9 R P Bh o5 LA T LT, U b o 3 9% 1) A28 B A R 5T
R TR W SRS 2 T e A W B R AR VE SR O B S S 3 R A —B0, BIRESRRBIAE Z e feizmg 180
T A= S RGPV AR Sh Y RETE 454 | 5T m] RS A ) S PR A BE R Bl 7

SRR SR SIS Sh I RET ; Sh TR R RER s IS5 A 2 B s iE &

Effects of dominant species removal on salt marsh ecosystem in Chongming

Dongtan

XIANG Shiliang, LV Yongmiao, DAI Wenlong, WANG Tianhou, WANG Chenghuan "
School of Life Science,East China Normal University, Shanghai 200241, China

Abstract: The salt marsh ecosystem is considered ideal for studying the biodiversity-ecosystem functioning relationship
(BEF) because of its steep environmental gradients and relatively few plant species. The salt marsh ecosystem is one of the
ecosystems most affected by anthropogenic activities, which has drawn our attention to the need to protect and restore it
intensively. The current research studies on BEF are mostly focused on grasslands ecosystems rather than salt marshes. The
understanding of how the removal of specific species or functional groups would influence the structure and functioning of
salt marsh ecosystems is still lacking. Therefore, this study, which was performed at Chongming Dongtan in the Yangtze
estuary, examined the effects of dominant species removal on plant community structure and macrobenthic invertebrate
communities. We also analyzed the relationship between plant community attributes and macrobenthic invertebrate
communities using linear regression. The aim of the study was to provide a scientific basis for wetland restoration. The major
findings of this study are as follows (1) Community type, season and their interaction had significant effects on the ramet
density and canopy height of manipulated plant communities ( P<0.01), whereas the removal treatment had significant
effects on the ramet density only( P<0.01). Ramet density in species removal treatment was higher than that in the control
treatment was, but the effect was not significant. The differences in species composition among the different plant
communities decreased with time, indicating that the effects of species removal treatment weakened gradually. The probable

underlying mechanism was that the system recovered from the initial disturbance and became more similar to the intact
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communities. There were no significant differences in ramet density, canopy height and belowground biomass of all the
different plant communities between the control and species removal treatments. This might be due to the species
compensatory effects and the recovery ability of dominant species since only the aboveground parts of the dominant plants
were removed. (2) Community type and the season significantly affected the density and Shannon-Weiner diversity index of
the macrobenthic invertebrate communities( P<0.01). Community type and interaction between the season and community
type had significant effects on the biomass of macrobenthic invertebrates ( P < 0.01). The density of macrobenthic
invertebrates in the species removal treatment was lower than that in control treatment, but the effects were not significant.
The highest density, biomass and Shannon-Weiner diversity index of the macrobenthic invertebrates were observed in the
Spartina alterniflora-Scirpus mariqueter community. This was mainly caused by differences in environmental factors and plant
species attributes of the inhabiting communities. (3) There was a close relationship between salt marsh vegetation and
benthic community. The density of macrobenthic invertebrates was positively and negatively correlated with shoot density and
canopy height of the inhabiting plant communities, respectively (all P<0.01). After removal of the dominant species, ramet
density of the plant communities and proportion of remaining species increased, while the subdominant species contributed
greatly to the compensatory effect. The density of macrobenthic invertebrates decreased, but the pattern of biomass and
diversity index change differed from that of the density, probably because of the influence of other environment factors. The
above results indicated that the biodiversity change could affect the structure of plant and macrobenthic invertebrate
communities to different degrees, which may then alter the processes of the biogeochemical cycle and energy flow. During
our study, the removal effects were relatively weak in the intertidal zone of Chongming Dongtan, and they diminished with
time. Therefore, the simple removal of dominant species may not be sufficient to restore the ecosystem functions of salt

marshes, and further management measures should be used to maintain the long-term effects of habitat modification.

Key Words: Chongming Dongtan; macrobenthic invertebrate community; salt marsh community; species removal;

wetland restoration
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Table 1 Descriptions of sampling sites
REVE Y S %7 T AT
Community type Latitude Longitude Flooding frequency
P ALK FREYE Phragmites australis-Spartina alterniflora 31°29'55.09"N 121°58'52.62"E 1%
PR oM 4 . 31°29'46.82'N 121°50'11.25"E i
Phragmites australis-Spartina alterniflora-Scirpus mariqueter
P M- 75 S i 2 gk [H 2
B FURBTE AAE . 31°27'37.84'N 121°5550.31"E th
Typha angustifolia-Phragmites australis-Carex scabrifolia
ARl R 31°3004.48"N 121°59'17.84 =

Spartina alterniflora-Scirpus mariqueter
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Table 2  Results of repeated measurement ANOVA testing the effects of community type and dominant species removal treatment on

plant community

SRR Ramet density 5625 Canopy height
DF F P DF F P
TP 287 Community type 3 365.3 <0.001 *** 3 65.5 <0.001 ***
AL HE Removal treatment 1 9.1 0.006 ** 1 0.1 0.733
RETE T F2 BRALBE Community typexremoval treatment 3 1.1 0.359 3 0.05 0.985
1 1
3 3
1 1

22533 Source of variation

éﬁ'f Season 101.9 <0.001 * ok 267.1 <0.001 ook
ZET X BEVE AT SeasonXcommunity type 165.0 <0.001 *** 13.2 <0.001 ***
ZHTx ZBRALFE Seasonxremoval treatment 0.1 0.721 0.2 0.656

A PEE T Ak R

SeasonXcommunity typeXremoval treatment

DF. A, degree of freedom; * : P<0.05; = * . P<0.01; * % * . P<0.001

3 0.5 0.654 3 0.2 0.920

2.2 BT RERXT RS YRR E 1R
FZEROCFATRAL RS | T 7% 288 0 215 X JES A7 3 0 1) % T3 R 7 A - 0 22 R P 48 50 A 35 000 (P <.
O1) , e SR AL 745 TR 7 28 1L 1) 52 ELAE FRD AT sh B ) AR W A 1 35 000 (P<0.01) (3R3) o PG
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Fig.1 Effects of dominant species removal on performances of different plant communities
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Fig.2 Effects of dominant species removal on species composition of different plant communities
Pa: "5 , Phragmites australis;Sa: HAEKH Spartina alterniflora ; Sm ;1 =1 BE 5| Scirpus mariqueter ; Ta: B 753 , Typha angustifolia ; Cs : B
BB Carex scabrifolia; B : AbFERTAE , before treatment ; C; X FRZH | control ; T: Z5BR4H , species removal treatment
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Table 3  Results of repeated measurement ANOVA testing the effects of community type and dominant species removal on macro —

benthic invertebrates

s AW TA- BN Z VR A
2 55 Source of variation Density Biomass Shannon-Weiner diversity index
DF F P DF F P DF F P

FE% 257 Community type 3 33.2 <0.001 *** 3 26.6  <0.001*** 3 7.1 0.001 ***
2:BRAb#H Removal treatment 1 2.2 0.152 1 0.5 0.497 1 0.002  0.962
VR IR R BRAL
(e . LAk 3 0.61 0.617 3 0.3 0.826 3 0.3 0.838
Community typeXremoval treatment
Z=7 Season 1 11.2 0.002** 1 0.1 0.726 1 27.3 <0.001 """

A xPER LR
= ﬁi/gﬁj:_ 3 1.9 0.150 3 7.3 0.001 *** 3 0.6 0.596
SeasonXcommunity type
A x SRAL IR
‘TF LR 1 0.03 0.874 1 0.5 0.469 1 0.1 0.745
SeasonXremoval treatment
A ETE R Ak
SeasonXcommunity typeX 3 0.06 0.981 3 0.9 0.454 3 0.1 0.931

removal treatment

DF. HHE, degree of freedom; * ;. P<0.05; * % ;. P<0.01; * % * . P<0.001
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Fig.4 The relationships between macro-benthic invertebrate communities and plant community attributes
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