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Influence of the artificial removal of invasive smooth cordgrass
Spartina alterniflora from invaded mangrove forests
on the macrobenthic community

Ping NI', Yan-hong DONG?, Ai-jia ZHU® | Hai-tao LI*, Wei XIONG', Chuan-liang PU', Ai-bin ZHAN"*
' Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China;

*South China Sea Environmental Monitoring Center , State Oceanic Administration, Guangzhou, Guangdong 510300, China

Abstract; [ Background ] Macrobenthic community is an ecologically and functionally important component of a mangrove forest eco-
system. Macrobenthic communities, as well as their mangrove habitats are threatened by multiple human activity-mediated interac-
ting stressors such as the establishment of invasive smooth cordgrass Spartina alterniflora. Many studies have investigated responses
of benthic macrofauna to biological invasions by S. alterniflora. However, effects of removal of S. alterniflora on macrobenthic com-
munities remain largely unknown. [ Method]The effects of mechanical removal of S. alterniflora on macrobenthic communities were
examined in three regions (Shanjiao, Yong’an and Beijie) of the Shankou National Mangrove Nature Reserve, southern China. Ben-
thic macrofauna in these three regions were collected quantitatively before and after the removal of S. alterniflora, and species com-
position, abundance and biomass were measured. [ Result]Macrobenthic communities changed significantly after S. alterniflora re-
moval. Only one to three common species were detected before and after the removal of S. alterniflora in each region. Species rich-
ness increased in Yong'an and Beijie, but decreased in Shanjiao. Species abundance and biomass significantly decreased in all three
regions surveyed. [ Conclusion and significance] Given that significant changes in macrobenthic communities may have substantial
influence on food webs and ecological functions of the vulnerable mangrove ecosystems, attention must be paid on possible adverse
effects caused by such dramatic changes when large-scale artificial removal of S. alterniflora is implemented in mangrove forests.
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Fig. 1 Sampling sites (x) in the three belt-shaped regions of Shankou National Mangrove Nature Reserve
A DT T S, U DX o DRI 3 X 3 A SRt

Sampling sites covered low-, middle- and high-tidal ranges in each region.
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Table 1  Species composition, abundance and biomass ( mean + SD) of macrobenthic communities before ( September 2011)
removal of the highly invasive S. alterniflora from invaded mangrove forests in the three regions surveyed :

Shanjiao, Yong'an and Beijie, Shankou National Mangrove Nature Reserve

MR - m™) EEL7/hy

Wi Site Taxoﬁffimup PFp Species .Abundan(:,(; Biomafj
(ind. *+ m™) (g-m™7)
1144 Shanjiao AT 50 Annelida 5] L Notomastus latericeus Sars 10.7 £3.6 0.37 £0.15
RRSCHL Owenia fusiformis ( Oweniidae ) 5.3+1.7 0.16 £0.08
BRAR DA% 2 1 Sipunculus nudus Linnaeus 21.3 8.9 3.73 +1.52
T8 B Terebellides stroemii Sars 10.7 £9.2 2.16 +1.05
H 722% Crustacea A [ XU HR S MR Ampelisca chinensis 5.3+2.1 0.05 £0.02
P15 BESE Balanus albicostatus Pilsbry 21.3 +3.5 5.17 +1.95
E TS YeHE Tlyoplax formosensis Rathbun 42.7 +8.3 9.44 +4.32
BAKShY) Mollusca WAl ws Callista erycina ( Linnaeus) 53+1.7 2.88 +1.07
BRI Cerithidea cingulata ( Gmelin) 10.7 +2.2 2.00 +0.88
LI ST Cerithidea rhizophorarum A. Adams 10.7 £5.2 7.41 £2.83
YN MEWGIE Batillaria zonalis Bruguiere 5.3+4.2 20.01 +9.83
Hr [E 4R ME Glauconme chinensis ( Gray) 16.0 £1.2 5.13 £1.45
A1 Onchidium verruculatum Cuvier 21.3+8.3 49.89 +10.83
HAth Others NEANIESE Haliplanella luciae Verrill 5.3+4.2 7.83 £5.65
k% Yong'an A5 Annelida Bk HAEFEE P, scolops 5.3+3.5 0.16 £0.08
YN vb % Lumbrineris nagaee 26.7 +11.6 2.03 +0.78
B R N. latericeus 21.3+7.3 0.69 +0.25
T FEIVP TR Perinereis weizhouensis 5.33.5 1.12 £0.64
ANEFT B Sternaspis scutata Ranzani 32.0 £18.9 2.13 £1.06
H 552K Crustacea 4 BEAE B. albicostatus 5.3+3.5 1.12 +£0.34
E BRI 1. formosensis 58.6 £24.6 12.37 +5.85
i B KR Macrophthalmus erato de Man 10.7 £2.2 10.35 £3.92
KK I Metaplax longipes 10.7 £2.2 3.20 +1.54
AR B Mollusca LI Geloina coaxans (mollusca, bivalvia) 69.3 £12.0 147.68 +55.79
HILMEWE MG Laternula truncate Lamarck 26.7 £16.6 19.89 +4.46
LIRS C. rhizophorarum 10.7 £2.2 3.20 +1.54
JL 5 Beijie A5 3h%Y Annelida | B N, latericeus 10.7 £2.2 0.59 £0.22
M V> 78 P. weizhouensis 85.3+8.2 14.51 £2.13
24 $AFEG B Prionospio malmgreni Claparede 16.0 £5.2 1.01 £1.76
F 722 Crustacea BB YRIE 1. formosensis 202.7 £29.6 34.35 £5.23
KK T M. longipes 21.3+7.5 5.55 +0.61
AR Mollusca TG MG Anodontia edentula Linnaeus 5.3+3.5 1.07 £0.85
T EZRME G. chinensis 21.3+7.0 14.35 +4.87
LI SFIE C. rhizophorarum 48.0 +16.0 40.53 +11.78
Fe e AR Macoma candida 21.3+7.0 12.64 +3.90
JEHEBE R TTMS Modiolus philippinarum 53+3.5 0.85 £0.48

ALK TR BRI R 5 S A I B B R R R Zebm it

Common species detected before and after removal of S. alterniflora are underlined.
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Table 2 Species composition, abundance and biomass (mean +SD) of macrobenthic communities after ( September 2013 )
removal of the highly invasive S. alterniflora from invaded mangrove forests in the three regions surveyed :

Shanjiao, Yong'an and Beijie, Shankou National Mangrove Nature Reserve

o . | WREECH ) R
Wi Site Taxonomic group PFp Species .Abundan(:g Blomafs

(ind. + m™) (g-m™)

114 Shanjiao B304 Annelida Bk H e 5 it Phascolosoma scolops Selenka 11.3+5.3 0.52 +0.31

S 45 B Phascolosoma arcuatum Gray 1.7 0.8 0.18 £0.02

1582 Crustacea HARELHF Alpheus japonicas 1.7 £0.8 0.33 £0.17

XU Penaeidae sp. 1.7 £0.8 0.19 £0.08

BI5YeSE . formosensis 16.0 £5.2 0.34 +0.07

YRR JRS# Ilyoplax serrata Shen 3.7+1.2 0.13 £0.08

IRIK IS Ilyoplax tansuiensis Sakai 5.3£2.1 0.09 £0.03

i H K HR & Macrophthalmus erato ( de Man) 3.7+1.2 0.07 +£0.06

i AL A 88 Paracleistostoma depressum de Man 128.0 £36.0 9.57 £2.85

W B 115 Paracleistostoma crassipilum Dai 1.7 £0.8 0.12 £0.02

IR Uca arcuata De Haan 1.7 0.8 4.64 +1.04

AR ZhY Mollusca LI EESTIE C. rhizophorarum 1.7 +0.8 4.64 +1.04

A1 0. verruculatum 1.7 +0.8 1.86 +0.23

7K % Yong'an 534 Annelida Bk H 48 5 P, scolops 14.3 +5.6 3.04 +0.27

H 52K Crustacea IR VR 1. serrata 1.7 £0.8 0.03 £0.01

BI5YeSE . formosensis 7.0+3.1 0.10 +0.05

WOKIERE 1. tansuiensis 3.7+1.2 0.12 £0.06

TR 78 Metaplax elegans de Man 1.7 £0.8 2.10 £1.63

HUH K Neosarmatium smithi 1.7 £0.8 3.81 +1.60

WA K% Neosarmatium meinerti 3.7+1.2 4.29 +1.42

B 11 Paracleistostoma crassipilum Dai 14.3 +£2.5 2.74 +1.38

it AU 115 Paracleistostoma depressum 69.3 +10.3 4.44 £2.85

TehHF- 1% Sesarma dehaani H. Milne-Edwards 1.7+0.8 0.42 +0.13

WA TF-1# Sesarma bidens De Hann 1.7 +0.8 0.09 £0.02

M TS Sesarma sp. 1.7 £0.8 0.14 £0.05

JGHHRE S Uca arcuata De Haan 1.7£0.8 0.20 +0.05

W3R BN Uca vocans vocans Linnaeus 1.7+0.8 0.59 +0.02

GIE IR Xenophthalmus pinnotheroides White 1.7 0.8 0.02 +0.01

BLEEREME Betaeus yokyai 3.7+1.2 2.70 £0.38

AR Synalpheus sp. 3.7+1.2 0.11 £0.09

FEUR Mysidae sp. 1.7 £0.8 0.05 £0.02

BAKShY) Mollusca IR Assiminea brevienla 9.0+1.5 0.23 +0.03

H LU Barbatia decussate ( Sowerby) 1.7 +0.8 1.53 +0.66

BRAF VBN IE Cerithidea cingulata ( GMELIN) 1.7+0.8 0.51 +0.18

[WE bt Littorinopsis melanostoma 5.3+1.9 1.04 +0.81

EEE IR Nodilittorina trochoides 1.7 £0.8 0.23 £0.19

JL 5 Beijie HA5E1Y Annelida Bk HHEFER f P, scolops 1.7+0.8 1.40 £0.42

H 72 Crustacea YW Alpheus sp. 3.7+1.2 0.44 +0.17

FIECRELIT B. yokyai 1.7+0.8 1.52+0.63

KR SEHE Anomalifrons lightana 19.6 +3.4 16.52 +8.62

FEiS 5K 11 Chasmagnathus convexus 1.7£0.8 4.41 +1.64

JE A Helice sp. 3.7+1.2 1.50 £0.53

AT )5 % Hemigrapsus sinensis Rathbun 1.7 £0.8 0.12 £0.02

AR JEIE L serrata 9.0+1.2 0.75 £0.18

WRIKIEEE 1. tansuiensis 3.7+1.2 0.08 £0.01

WA K% Neosarmatium meinerti de Man 1.7 0.8 4.45 +1.70

e BUA 115 P. crassipilum 3.7+1.2 0.06 +0.01

it AU 8 P. depressum 67.7+7.6 4.49 +1.80

I8 Sarmatium crassum 1.7 £0.8 17.75 £2.75
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N ) SRt o WEBRE(A - m ™) i%%
Wi Site Taxonomic group YFp Species .Abundan(f Blomafs

(ind. - m™") (g-m™)

HF-HE Sesarma sp. 1.7 £0.8 0.06 +0.10

Jh B U. arcuata 3.7+1.2 30.33 +2.53

TIEEIREE X. pinnotheroides 35.7 6.2 0.68 +0.18

TR 55 R % Neoxenophthalmus obscurus 53.3+9.4 12.64 +1.89

ARSI Mollusca SEUTHIZ A, brevienla 21.3+7.3 0.48 +0.04

AU C. cingulata 10.7 £2.2 8.88 +3.74

LI SFIR C. rhizophorarum 9.0+5.4 4.95 +1.58

Y EYE L. melanostoma 1.7 £0.8 0.15 +£0.05

HIEEWR Littorinopsis sp. 1.7+0.8 0.06 +0.01

SCHARR S Moerella iridescens ( Benson) 1.7+0.8 0.22 +0.17

AR TR BRI RS S AS DN B B R R R e it

Common species detected before and after removal of S. alterniflora are underlined.

—8— (ifME, BRET(20114) Shanjiao, before removal (2011)
--O - - LAMIE, BRE (20134) Shanjiao, after removal (2013)
—a— kW, BRRET(20114F) Yong  an, before removal (2011)
- - - KW, BER/E (20134F) Yong' an, after removal (2013)
25 ¢ —o—dtAWiE, BERET(20114F) Beijie, before removal (2011)

-- O - -JLFWIE, BIRE (20134F) Beijie, after removal (2013)
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Fig.2 Rarefaction curves for macrobenthic communities before (September 2011) and after ( September 2013) S. alterniflora removal

in the three regions ( Shanjiao, Yong'an and Beijie) of the Shankou National Mangrove Nature Reserve
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