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Macrobenthic functional groups at the reclamation and natural tidal flats of

Hengsha East Shoal, the Estuary of Changjiang River

LV Weiwei', MA Chang’an', YU Ji', TIAN Wei', YUAN Xiao>, ZHAO Yunlong' "
1 School of Life Science, East China Normal University, Shanghai 200062, China
2 Shanghai Wildlife Conservation Management Station, Shanghai 200023, China

Abstract: Functional groups of macrobenthos are vital for the assessment of the changes of ecological functions of wetland
driven by natural and human factors. In order to get a better understanding of the functional groups of macrobenthos, the
surveys were conducted in the reclamation tidal and the natural tidal flats of Hengsha East Shoal in April, July, October and
December 2011. The results demonstrated that 19 species and 22 species were found in and outside the dyke, respectively.
Based on their food preferences, the macrobenthos were classified into 5 functional groups: Planktophagous group,
Phytophagous group, Camivorous group, Omnivorous group and Detritivorous group. The number of species in each
functional group was 4, 5, 4, 3, 3 in the reclamation tidal flat, and 6, 3, 5, 6, 2 in the natural tidal flat. The abundance

of each functional group in proper order was Phytophagous > Planktophagous > Camivorous > Omnivorous > Detritivorous in
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the reclamation tidal flat, and Planktophagous > Omnivorous > Camivorous > Detritivorous > Phytophagous in the natural
tidal flat. The species number and abundance of each functional group were analyzed by the two-way ANOVA method. For
the reclamation tidal flat, there was no significant difference among seasons for all of the species number and abundance
except for the species number of Planktophagous group and Phytophagous group. Similarly, no significant difference was
found among the tidal flats for the species number and abundance of each functional group except for the abundance of
Phytophagous group. For the natural tidal flat, the difference was significant for the species number of Planktophagous group
among the seasons, but not for others. However, most of the functional groups had significant difference among the tidal flats
except for the species number and abundance of Phytophagous group. The Planktophagous group and Phytophagous group
were the dominant functional groups at three tidal flats of the reclamation tidal flat. The dominant functional groups of the
natural tidal flat, however, were Planktophagous at high tidal flat, Planktophagous and Omnivorous at middle tidal flat,
Omnivorous at low tidal flat, respectively. In the reclamation tidal flat, Planktophagous group and Phytophagous group had
the higher diversity indices ( Shannon-Wiener index, Margalef index, Pielou index) , while Omnivorous group had the lower
diversity indices. In the natural tidal flat, Camivorous group and Omnivorous group had the higher diversity indices, while
Phytophagous group had the lower diversity indices.

In conclusion, the composition of functional groups between the reclamation tidal flat and the natural tidal flat was
distinctly different. And the changes of the functional groups among the tidal flats were often associated with habitats. The

reclamation had resulted in the variations of the communities and functional groups in macrobenthos.

Key Words; macrobenthos; functional groups; reclamation; Hengsha East Shoal
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Fig.1 Map of sampling section in Hengsha East Shoal
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Table 1 Species composition and functional groups of macrobenthos in the Hengsha East Shoal

L R
IIfERE A Reclamation tidal flat Nature tidal flat
Function groups Species B iR A B b TA
Number Tidal flat Number Tidal flat
TR EYEE Pl HETR IR Assiminea latericea ++ HML + H
SBAUNE DL Patelloida pygmaea — — + M
T Corbicula fluminea ++ ML +++ HML
%431% Sinonovacula constricta ++ HM +++ HM
BIITI WS Potamocorbula amurensis — — ++ HML
H A e W B Corophium volutator + HM + HM
HHEH Ph FeHE B TR Stenothyra glabra ++ HM + H
AR IR Assiminea sp. +++ HML ++ HM

http ; //www.ecologica.cn
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gik
] B2 SE/SN
IIRERE Fh2 Reclamation tidal flat Nature tidal flat
Function groups Species Bkt A Bk WL
Number Tidal flat Number Tidal flat
WECYRHE llyoplax deschampsi - HML + H
KHJEME Helice tientsinensis ++ HML —
TJo v A T4 Chiromantes dehaani ++ HML —
HEH C At Cerebratulina sp. + H 4 HML
JEWIVL A Tylorrhynchus heterochaetus ++ HM ++ M
4515 I VD2 Dentinephtys glabra + HML + HM
ARG B E Eriocheir sinensis + HML + HM
PN EEE Eriocheir leptognathus — — i ML
ZREH O Y82 Bullacta exarata — — ++ ML
F5 0 A EF Exopalaemon modestus + L +
H AR YR Macrobrachium nipponense — — +
B UF Exopalaemon carinicauda + L +
GIEZME Philyra pisum — — ++ ML
W40 Periophthalmus cantonensis ++ H ++ ML
WHEEH D 24 S8 dy Heteromastus filiformis 4+ HML ++ HM
NSk Capitella capitata + HML + HM
5| H Notomastus latericeus ++ HML —

P1: Planktophagous group, Ph: Phytophagous group, C: Camivorous group, O: Omnivorous group, D: Detritivorous group;+: 435l /R A&
B BB 1% 5 ++: HEDEE1%—10%; +++:> ALY 10% ,— ERTUREARAT  He @iy, M. il Lo (R

2.2 JERAShY DI RERE Y 2SR 1k

5 b Sy R AE A Vb AK O [B1 B2 0 AT 9 R0 M 14 90 A 25 AN A I BT R S ) = S D BE A D AR R R T
AW LI RERE A o ] R A v R R 2 R S B 47.379% F1 89.34% 5 1y [ AR ME Y T DI BERE
PRI AW M2 B OO REREZ A 1 R T e A vl ) A R 2 - B2 1Y 54.55% F1 70.27% . #5 DIRERERI W)
FEOME R R A2 AR, BAARSER L 2,

R2 HEIDERMS MHAKRRED Y& RN MEIER FECRIEREZR)

Table 2 Species number and abundance of macrobenthos as 5 functional groups in the 3 tidal zones at the Hengsha East Shoal ( mean+SD.)

FHHE High tidal flat FFAAT Middle tidal flat R4 Low tidal flat
X 35 The PR F YRR FRE LR F B
Area Functional groups Number of Abundance Number of Abundance Number of Abundance
species /(A/m?) species /(A/m?) species /(4~/m?)
] B2 9 7k TR Pl 2.50+0.58 32.75+30.02 2.50+0.58 21.25+12.84 1.50+0.58 14.25+8.50
Reclamation i Ph 4.25+0.96  134.50+135.22  2.00+0.00 78.50+72.30 1.750.50 31.75%35.70
tidal flat HEH C 1.75£0.50 7.75+2.87 0.75+0.96 3.50+2.18 0.50+0.58 2.75+1.60
HEH O 1.00£0.00 5.75+5.68 0.000.00 0.00+0.00 1.00+1.16 6.25+8.50
B EE D 1.00+0.00 5.50+1.74 1.25+0.50 5.00+4.24 0.50+0.58 1.75+2.36
SR T e TR EH Pl 3.50+0.58 29.25+14.50 3.75+0.50 36.25+14.66 1.75+0.50 10.75£6.68
Nature tidal flat Hifr# Ph 0.7520.50 9.75+9.92 0.2520.50 1.00+2.00 0.00+0.00 0.00+0.00
REFH C 0.75+0.50 6.75+5.32 1.25+0.50 6.75%3.10 1.75+0.50 10.50+7.60
HEHO 0.00=0.00 0.00+0.00 2.25+0.96 22.50+13.92 4.75+0.96 23.00+11.22
WHEH D 1.50£0.58 11.00+8.48 1.25+0.50 6.00%3.46 0.000.00 0.00+0.00

] B2 T 1 [ S T 0 A 20 0y STy BE AR 1) 0 M REOR = B S AT 2 Y - S JCE S U BT 22 00 #r . 20
NERF , I R IERR TR B B (F, 6=5.68,P<0.05) AIHEE# (F, ,=5.56,P<0.05) L BEAE 4 1T
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ZIEE R E 2 A KR TR M2 AR LA R e & N FE (F, ,=4.81,P<0.05) 7E4
Zo T (A1 AF A 0 PR 25 5 7 PRl A 1 SRS T RE R M W R BE & R R e B g e 22 57 W PR 30k
A, R IMEOCA B H W IFIEL(F, o =30.33,P<0.01) 7EAN R 6L 22 (B A7 AR ik 35 Pk 22 5%, T 25 D Re R 0 =F
A B B R S [ o7 22 10 G b 2k 25 5 AR E S T B S ), B TR I (F,  =4.13,P>
0.05) FIIFEL(F, ¢ =4.20,P>0.05) JC i 3 1 22 S Ab , LB & DR Y ~F B8 A Fh BC7E 25 WL 22 W) B A I 3%
ot R BARGE R ILER 3,

AR PR B ) 32 ST RE R AE A WL Z A S U RIRE i B SR =0 004 1) 32 S D BB A Ay VR i
A, AT B SRR IR A A AR 1Y I RERE M A &AL 3 S I fE
TG AT Wy R Rh A BE A T 40 LN - Y, 40.00% F1 51.54% ; Y ,61.54%F1 81.03% ; {145 ,60. 00%
M151.98% , [l B MEAE & 3 FITRUR W B4 0 3 NI 1 2 S DD Re A, FLTDREAE =2 N o A AN i b A 2
MEFERE 53 R =T, 53.33% 1 89.79% ; i ,57.14% F1 92.15% ; fiki#15 , 50.00% F1 81.06%

R3 BEVRENELTPNTEENEARZTFTESN
Table 3 The Two-way ANOVA analyze on 5 functional groups

SH e ] B ) Reclamatio‘n li‘da_l flat H AR EIME Nature t\idal\ flat
Case Functional Groups Z=15 Season L Tidal flat Z=5 Season I Tidal flat
Fis P Fas r Fis P Fas p

8 Abundance IR Pl 568  P<0.05" 2.34 P>0.05 4.81 P<0.05" 11.96 P<0.01*"
THEH Ph 5.56 P<0.05* 3.17 P>0.05 1.59 P>0.05 4.13 P>0.05
HE#H C 447 P>0.05 3.48 P>0.05 238 P>0.05 0.90 P<0.05*
HEE O 0.89 P>0.05 1.30 P>0.05 3.65 P>0.05 12.21 P<0.01**
EBEE D 3.60 P>0.05 2.86 P>0.05 2.20 P>0.05 6.07 P<0.05*

Fh% I EYEE Pl 0.25 P>0.05 3.00 P>0.05 0.00  P>0.05 11.40 P<0.01**

Number of Species M Ph 2.67  P>0.05 30.33 P<0.01** 1.60  P>0.05 4.20 P>0.05
REH C 2.44 P>0.05 2.74 P>0.05 4.75 P>0.05 9.00 P<0.05"
EE O 1.00 P>0.05 3.00 P>0.05 1.14 P>0.05 38.71 P<0.01 **
WIEEH D 220  P>0.05 4.20 P>0.05 220  P>0.05 18.60 P<0.01""

* . ZERERE P<0.05; * = ZREHLEE P<0.01

2.3 RSV RERER) ZHEIERRE

] 2 TN ] AR A P B AL R AN R] T B T M I A ) 1 R 2 & 1Y Shannon-Wiener 22
FEVEFE L Margalef 4= 5 BEFEEL Pielou 2] BEAR B R | T2 B2 AN ALK A AR REZS B0 5 RIS B 1 3 b
ARV B R, AR B AR AR

JEA B4 DI RERECEAN [R] DX S 2 B AN [) A AR R iE PR B2 e v A £ 5 R TN B 2 R AR BT v
VAT B e 5 U U A ) RN S o 2 MM AR BT Al B Ry 5 A% A R T AR 40 iR B 1 AT O
Fofr, AR AR AR BOHXS B0 . A AR P i A= 1 £ RN IS 1 A 2 A e v il B v 5 TA
B 2 E AR AR IEHE SO X B A B 7R = WAl A R CR 21 1 DR, ZREE R RO
0, I HAEARMIH T34, A B RN B & U 43 0 78 i Wiy A Ay BeA Wb oA . BAR ISR 4,
3 it
3.1 AR S S RERE A A I 25 22 5 e ACh T LR IR

o TR IR DRSS RIRIK B ) S5 AR R R AE ] AR S R GE b R 8 — e BB AR Ak, IS
EHYIIRERE I A A (AR 28 B2 0 —SURFSy SR ZE T IRI AT | 52 0 RSV 290 ) R AR e 235 28 A0 1 T i
FEEME RN . A SCIFE SRR S, A AR TR AR B 0 AR E T
FEZ S MAIRERF YR EE R Z I B E 2R, h T aRenel, S 80A R = SRR A
T B A A W B A TR E Y B IR B A A B A e B TIRERE PR T
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H R EOR FE BEAE AT W PR 22 A0, S5 AN LR N RERE I AA e W Ve 22 57 . DAL, mT IR 253 437 2
B RN TR T OB YD AR M AR ME SIS AV S ) S RE AR b ORI 2 B A A A T2 5 DB 9T 1 ) 4y A 35 14 25 (]
S ST B TR S D BERE A 04 DU RRAIE 1 3 s R B L, 1 SR A SR R B ] B ) 2 ) AR 2 R
B g o H el T T VR e B BE T LR S D RE R A W R R R BE R 2 R B R A AR
AV ey AP A1 T S T A A B, 50 1 90 94 0 4 (R G s W S PR B AR AR AR ANARE , I LA T RE AR 1) 1) b
K A Z AR R P B R TR R A ) G B B R A G S A =R R E 4
BEFR DR B A O A i ) G o0, W 5 BE AR A AR AR | i SB[ 38 AT B S BURM S S RERE R 1)
PR BE N AR PR BCRT o SRR A AE A S A

R4 EORMABREMINEERN SRR PR EZE)

Table 4 Diversity of macrobenthos as 5 functional groups in the Hengsha East Shoal ( mean+SD.)

XI5, iR T High tidal flat T Middle tidal flat fIGENH Low tidal flat

Area Functional groups H J d H J d H J d

Pl B FIEEYEE Pl 101024 0.88£0.08  0.29+0.12  1.23+0.30  0.95£0.04  0.35+0.10  0.44+0.50  0.44+0.50  0.15:0.18

Reclamation ~ #if2% Ph 1.38£0.66  0.66£0.26  0.52+¢0.20  0.7120.32  0.61x0.16  0.25:0.16  0.670.60  0.54:0.44  0.2420.26

tidal flat WEH C 0.84+0.64  0.69£0.48  0.30:0.22  0.1820.36  0.18+0.32  0.08£0.16  0.00£0.00 — 0.00£0.00
REHE O 0.00+0.00 — 0.000.00 — — — 0.44:0.50  0.44+0.50  0.1520.18
FEEEH D 0.000.00 — 0.00£0.00  0.25£0.50  0.25:0.50  0.07x0.14  0.00£0.00 — 0.00£0.00

SRS Y EE P 1.56:0.32  0.87£0.06  0.53+0.14  1.61+0.28  0.89+0.08  0.50+0.12  0.69+0.48  0.69+0.48  0.27+0.22

Nature tidal flat FHE# Ph 0.00+0.00 — 0.00+0.00  0.00+0.00 — 0.00+0.00 — — —
Wi C 0.00£0.00 — 0.00:0.00  0.21x0.42  0.21x0.42  0.09+0.18  0.720.48  0.72:0.48  0.27+0.24
HEHO — — — 0.74£0.50  0.55x0.40  0.27+0.18  1.56x0.48  0.77£0.14  0.650.32
B EE D 0.46+0.54  0.46:0.54  0.14x0.16  0.25:0.50  0.25:0.50  0.14+0.16 — — —

—. T8 H' . Shannon-Wiener 2 FEPEHE 4L Shannon-Wiener diversity index; J': Pielou 3%) FE #5 %X Pielou evenness index; d: Margalef & Ji 45 50 Margalef

richness index
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