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Variation in macrobenthic community characteristics among different types of

wetlands in Xuanmen Bay

REN Peng, FANG Pingfu,BAO Yixin ", LI Haihong, WANG Hua, GONG Kun
Institute of Ecology, Zhejiang Normal University, Jinhua 321004, China

Abstract; In order to study the structure of the macrobenthic community in the coastal and artificial wetlands in Xuanmen
Bay, samples in different seasons were collected in seven habitats from two types of wetlands from October 2010 to July
2012. We identified 63 macrobenthic species in total, belonging to 41 Families, 8 Classes, and 5 Phyla. In the first year,
47 species were found, of which 41 were identified in the coastal wetlands and 14 in the artificial wetlands. In the second
year, 58 species were found, including 50 in the coastal wetlands and 10 in the artificial wetlands. The total number of
species in the artificial wetlands was significantly lower compared to that in the coastal wetlands. The two dominant species
belonged to mollusks and arthropods, and accounted for 50.00% and 37.10% , of the species total respectively. In two
years, 5 species were identified in the coastal wetland and the average number of dominant species was 4.50, whereas in the
artificial wetlands, 8 species were identified, with the average number of dominant ones being 3.25. The two-year average
density and biomass values for the macrobenthos ranked from highest to the lowest were as follows for the first year: density

values were HS > GT > HH > RL > SC > NY > SK, and GT > HS > HH > SC > NY > RL > SK, whereas biomass values
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were HS > RL > HH > GT > NY > SK > SC and HS > HH > RL > GT > NY > SC > SK. In two years, three species
diversity measurements ( the Margalef richness index (S), the Shannon-Wiener diversity index ( H'), and the Pielou
evenness index (J)) were in a state of constant change in 7 different habitats. Compared with the values obtained for the
coastal wetlands, S and H' in the artificial wetlands were lower. Over two years, three species diversity measurements in the
coastal wetlands three habitats ( HH,GT,HS) was the second year higher than the first year, while in the artificial
wetlands, three species diversity measurements in the NY habitat was the second year higher than the first year, other three
habitats (SC,SK,RL) was the first year higher than the second year . Based on the results of the two-way ANOVA analysis
of the diversity of the three species, we found that S in 7 of the habitats was significantly distinet (Fg (= 7.62, P < 0.01).
However, in different years the index showed no significant changes (F, ;= 0.44, P > 0.05). Additionally H" in various
habitats and multiple years revealed no significant differences. The J in distinct habitats and years also showed no significant
differences. The hierarchical cluster analysis and non-metric multidimensional scaling ( MDS) showed that community
structure was divided into two groups: SC., SK,, NY, and RL in the artificial wetland, and GT., HS, and HH in the
coastal wetlands, which indicated that the community structure had been changed greatly because of land reclamation. From
the ABC curve analysis, we theorized that the coastal wetland was affected by slight disturbances and the artificial wetland
was influenced by dramatic disturbances. Reclamation changes the tidal flat elevation, hydrodynamic force, salinity and
tidal flat sediment characteristics. These factors, including human activities, were pivotal to obtain an understanding of

variations in macrobenthic communities. Therefore, the ecological restoration projects after reclamation are essential.

Key Words: macrobenthos; annual variation; reclamation; artificial wetland; coastal wetland; community structure
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Fig.1 Species composition of macrobenthic in Xuan Menwan reclaimed wetland
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Fig.2 Number of macrobenthic species at different seasons in Xuan Menwan reclaimed wetland

SP : Spring ; SU : Summer; AU ; Autumn ; WI; Winter; HH . H ALK EL B the spartina alterniflora swamp; GT : A SR MEE GIME the natural unvegetated

tidal ﬂat;HS;ﬂﬁf{Wf}Eﬂﬁ the mangrove swamp; SK; EZIRIKJEIX the fresh water storage reservoir; SC; IKFEFERE X acquaculture dominant species;

NY . b A X agriculture area; RL: AZRIE 3/ [X. the human activity area

R2 BEEXRBREHUIHREE(Y)

Table 2 Dominance (Y) of macrobenthic species of each sampling station

CEL K A

Y Species

HH GT HS SK SC NY RL HH GT HS SK SC NY RL
RUE IR Bellamya purificata 0.047 0.094 0.051  0.067
HEIMRIR B. aeruginosa 0.118 0.154 0.033  0.301
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A 1 BT
HH G HS SK SC NY RL HH GI HS SK SC NY  RL

YIF Species

XEIBIR B. dispiralis 0.058 0.082 0.032  0.058
FIIUTEIR Assiminea brevicula 0.413 0.400 0.324 0.129 0.148 0.590 0.375 0.467

RHF VST Cerithidea cingulata 0.167 0.027 0.091 0.067 0.034 0.184 0.190

FRAESEE IR C. sinensis 0.088

YR FEIE Retusa boenesis 0.030 0.025

FET SIS Potamocorbula ustulata 0.298 0.428 0.489 0.032 0.339 0.075

TIE llyoplax sp. 0.042 0.066 0.137 0.118

W ICJE8E Helice sheni 0.027

LG JEME Helice wuana 0.048 0.040 0.023

PEIA H Chironomus larvae 0.417 0.454 0.433 0.068 1.000 1.000 0.228  0.143
T ¥R L Phascolosoma esculenda 0.054

£3 TRERXBRENVHEEZENENENZTTEN

Table 3 Seasonal variation of Inhabited density and biomass of macrozoobenthos in different habitats

S8 Parameters MEVRIEHL Coastal wetland N TVEH Artificial wetland
HH GT HS SK sC NY RL
B F—FFE T B Autumn 658.40 216.80 357.60 33.50 19.20 19.00 56.00
Density/ £ Winter 182.80 339.20 377.20 11.00 20.00 9.00 28.80
(ind./m?) # Spring 725.60 3273.60 3630.40 18.00 115.20 91.50 60.80
H Summer 250.00 423.60 1019.20 16.00 52.00 63.00 84.80
S8 Average 45420 1063.30 1346.10 19.63 51.60 45.63 57.60
BAAET B Autumn 397.20 297.60 448.00 10.00 59.20 46.00 28.00
% Winter 191.20 142.00 102.00 7.00 28.80 14.00 25.60
% Spring 167.60 386.40 130.80 15.00 88.00 64.00 78.40
B Summer 231.20 565.20 392.00 16.00 28.00 49.00 20.00
14 Average  246.80 347.80 268.20 12.00 51.00 43.30 38.00
A=y F—JFE T B Autumn 28.47 9.58 57.75 5.68 2.71 11.19 23.91
Biomass/ % Winter 9.70 26.89 20.27 1.90 1.17 6.63 36.09
(g/m*) # Spring 40.17 37.83 25.13 0.24 0.49 13.21 49.29
X Summer 70.36 22.64 86.33 0.06 0.42 0.21 48.57
S35 Average 37.18 24.24 47.37 1.97 1.20 7.81 39.46
HEAAET B Autumn 87.99 22.14 95.06 0.03 0.12 16.08 30.62
£ Winter 27.62 12.73 13.35 0.04 0.14 7.70 37.75
# Spring 17.98 29.55 37.32 0.04 0.26 49.71 68.64
B Summer 51.28 57.31 40.94 0.04 0.07 23.19 29.27
14 Average 46.22 30.43 46.67 0.04 0.15 24.17 41.57

A BN 51 7 AR S R AW A 1) TR S LA 507 2 0BT SR
R R PR N S L e B R e S PR B R S
SR U R SO A A R (R 4)
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R4 BEFRBEREINEBE EVEELERSFTEALEENERAES M

Table 4 Two-way ANOVA analysis of data on inhabited density and biomass in different habitats and different seasons on each sampling station

. H: 3% (7] Habitats Z=75[f] Seasons
%}ﬁl Parameters - -
kﬁ,lx P l'3,18 P
¥ Density/ (ind./m?) BT 2.34 0.0756 2.92 0.0620
BT 2.15 0.1300 8.29 0.0002
£ Y Biomass/ (g/m?) BT 1.59 0.2260 5.84 0.0016
BT 1.36 0.2876 3.73 0.0137

2.3 YIFESEEN

231 ZHERREY T

X AR ME L T AR N T b TR R JRSATG 301 ) 7 B 4 1) Margalef =& FEFE 4L (S) | Shannon-Wiener Z £ 145
B(H") Pielou B FEIREL( ) FEAT430T (& 3)  WEVRIE M 3 Fh A= 5E1) 3 FhHEE0 250 — R4 K 25— JR4E,
AN TR, 3 FhHEECA NY 85 4R R T — 4R H e 3 FiEB R — RAE R TR 4R, XA
[Fi) £ 35 32 2 W ST 4F 3 Fhbig BGHA T 0 B S XA 2R 7 22 931 A B Margalef ~F & BEFR AL (S) 1A [A) A= 55 22 A] 1Y) 22
S (Fg =7.62,P<0.01) ,JAFEZ A TC % 225 (F, 4=0.44,P>0.05) ;Shanno-Wiener ZHEMEFEEL(H') 16
ANV A58 2Z 18] AR AF 2Z IR JC . 5 22 57 (F =2.06,F, (=0.06,P>0.05) ; Pielou ¥ AL (1) fEARIESEZ
A A AR Z AR I B 25 5 (F o= 1.09, F, ¢ =1.10,P>0.05) , {73354 [ 9K M 23 388 i AN T 0 3l v 4% 4
BE AT ICE U 2R Ty 22 534, 90 H SR MEVR W AN TR M 45 B A AR B 2 IRl e i 3 22 = (F,, = 0.07,
Fy;=1.46,P>0.05) ;Shannon-Wiener ZFEEFEEL(H') | Pielou ¥J5) BEFE AL () 1EA R A= B3 22 1) T JE 4F 22 (]
T EEF(H Fy=2.06,F, ;=0.06,P>0.05;J:F; ;=1.09,F, ;=1.10,P>0.05),

3 B 1.8
& 1.6 f
2.5 X
) /o4t
£y =
&= 27 # 12t
?XK 1.5 Qg Lk
i
A & o8t
3 1+ B- 06|
) & 0.
g g
= s 04t
0.5 5
0.2+
0 0 L L ' I o 1
HH GT HS SK SC NY RL
09 H: 1% Habitat types
08
~ 07
§ 06 |
= 05 S — R 4R |
g 04 L = 4RI
s 03
°
L 02 r
=5}
0.1
0 I

HH GT HS SK SC NY RL
A1 Habitat types

B3 HEBEXBEWHSNY Margalef £ E EI5E0(S) .Shanno-Wiener & #14$3551 ( H') . Pielou #15 EI58(J) EFHTWL

Fig.3 Average annual Margalef index,Shannon-Weiner index ,Pielou index in different habitats

2.3.2  AN[RIAEBE KA shP BEE RISHEF
FIFH SPSS #AEX} 7 Fp Ak 85 34T R GRS FIl MDS HEFF (stress = 0.00444<0.05, A] {5 B ) 45 AR
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7 OliDE(z , L S YRR 8 58 4y T4}y Fig4 Hierarchical cluster dendrogram of  macrobenthic
%FH:IQ}Z Z J: }\ I‘/ﬁa{c ﬂﬁ%ﬂ E MWX@@Y@ i‘H_j, EIE &__,: Y i%% H:H communities base on the Euclidean distance

Z(F6), TLIA Y, FARMEDR L M JH 4R ) ABC i 48

Y e AL T E I b EEE — A4E PR AR 22 A K A H S 0GR RMERIE 2 3 T
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AT
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025 |- FAL PR
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o LTI
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o ° AKX
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&
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| | | |
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14t Dimension 1

5 FREEXRBREHMEZNIEERS HEIRERF E (Stress=0.00817)

Fig.5 The 2-dimentional MDS ordinal configuration of the macrobenthic communities
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Fig.6 ABC plots in the coastal wetland and engineered wetland about two anniversary
(a) F—F4EFERIEH in the frist anniversary about coastal wetland(b) 2f—J&4FE A TJZM in the frist anniversary about artificial wetland(c)
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THGAE o A5 FARMEVR L, 937 23 X R I ST sl 0 sy i i W b e G 8055 B AR i = A sy, 2 19
BFFEF B, PR B 25 BE A= Wi (128 A e BRI 1 0 , s DA e ity LR 2y T8 it o7, sl Ao
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S AR LR E R A B R gl B RO R DRI AR T Bl X 32 AR IS SR, i R A, IR BB 2.
(QUEIR /L I PRa v ER e

http ; //www.ecologica.cn



12 A E = 36 &

FEYIFPALRL T I, SR MEVR D LA SR S 35 B sh P F3R15 shd O34t , 5 AR T T MR > R
L S a1y 2 L, E S ) R L ) S I VAR Y b R TS G B 4 AL R L, 22 BRI A D
XS EEAN F AR MR R LU AN BRI TR ol 32 A AR IS TG 56, Y Vb TR R, K PG TR, 75 I T
ZH R T RIZUAHL s AR b 2z v BRI T — S AR TR AR IS SR AR A TSI N2 B2E s i
S T — e/ DADTB R & WA T s 5 DR 8 ik sh iy R Seshn ™™ . A SRMETR Y M 4% AR 5%
PTG S5 B AN A P i B R T N TR A5 AR 5%, BAARR B A v ) BAEK R R SR AR R3S 8B R,
TR R TR S AR AR R IR BRI TR R S Y B AR A n— SRR Sh ]
AR AN RSN S 1 TFP S (R AR AR S RS, S is 3R 2 1 sl 4 4t T 00 B A A= A2 45, TR T e K o
BB, ARSI E R ANFPS . ZORREORE B T DL AR B N B SR O, AN B R LA R SR I
AR T R AR Sh A4 A 4L RN A0 A % — A, 0B AR R N T A B8 R S, T DAAR S b A
— AR IR ZREE Y R R BT 2 TR S I ZREE D A A LT AR 2010 45|
FIAIRKARZLRT , T LR ARA A AR BR A, A= AT A & BRI, i RO A2 58 1) S Bk ™= A= K s, Ho T
RFETT—AE A ZEREUR I, £ AR KRN R BUR AT s Wi 8% B M AE Y i AR TR A 5% . 2 — A
AP ZE R A B DR 1) A TR P R O B B R AR 2R AR T 36 3402.00 ind./m*(HS) , AN AT 35 407.20
ind./m*(HH) , T 75 27 - J) 47 A 907 i WA A6 5L 2% 13 o B0 %) e v S0 D 7 S 2R 9 6 b, A0F 118.40 ind./m?, 55
A, BT A AR A W T O I EL AN AR R AR AR A W T O A R P SRR 2 S B0
ZRENE R L,
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