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Abstract; Macrobenthic communities play vital roles in the processes of material circulation and energy flow of constructed
wetland ecosystems. These roles are also critical for sustaining the structural stability and operational efficiency of such
systems. Hydrophytes are one of the most obvious biological components of constructed wetland ecosystems. However, little
information is available on the differences in the macrobenthic communities that occupy different hydrophyte monoculture
configurations. In the present study, a series of quarterly investigations on macrobenthic communities was carried out from
August 2013 to May 2014 in surface flow wetland ( SFW ) monocultures of Phragmites communis, Zizania latifolia, or

Typha angustifolia, Yanlong Lake, in China. The aim of this study was to explore the ecological characteristics of
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macrobenthic communities in SFWs of different hydrophytes and their relationships with environmental factors. Relative
importance analysis, diversity index ( Shannon, Pielou, Margalef) analysis, and correlation analysis were used in this
study. Fourteen macrobenthic species were found (i.e., mollusk; 7, arthropod: 4, and annelida; 3). Parafossarulus
striatulus , Limnodrilus hoffmeisteri, Alocinma longicornis, and Tendipes sp. were the predominant species in the study areas.
The population density and biomass of these species varied according to the major hydrophyte in each SFW. The annual
average density of macrobenthos in the SFWs of P. communis, Z. latifolia, and T. angustifolia was 285 ind/m*, 330 ind/
m’, and 266 ind/m’, respectively, and the annual average biomass was 25.6 g/m’, 104.0 g/m’, and 32.3 g/m’,
respectively. The highest number of species and greatest evenness among species of the macrobenthic community were found
in the SFWs of Z. latifolia. These were significantly higher than those found in the SFWs of P. communis and T.
angustifolia. However, there were no significant differences in the macrobenthic diversity between the SFWs of P. communis
and T. angustifolia. In the SFWs of Z. latifolia, the macrobenthic biomass was significantly and positively correlated to the
density of mollusks (P < 0.01), and the total density was significantly and negatively correlated to water depth (P <
0.05) ; the density of annelida was significantly and positively correlated to both STN (P < 0.01) and SOM (P < 0.05).
This study is helpful for improving our understanding of the ecological characteristics of the macrobenthic communities in

constructed wetlands and provides new insights into SFW design, management, and long—term operation.

Key Words: macrobenthos; surface flow wetland; hydrophyte; environmental factor; Yanlong Lake
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Table 1 Basic information of the surface flow wetlands ( SFWs)

WFFE ) R K T

55 SR S
T m KAEFEY KUZAE Water quality situation during the research( mg/L)
Soil texture Hydrophyte Water depth
TN NH,;-N TP CODy, DO
N A N R
ERRRL B L RN 0.3—0.5m 1.72 +0.60 0.46 +0.34 0.20 +0.09 6.10 +1.39 4.90 +2.88

Light silty loam, silty clay A il

1.2 HEHIE SRR EE

YT 2013 4E 8 A (E ) 11 A (BKZE) LA 2014 4E 2 H (& Z) 5 A () MREH I T RAE
WIS YIIBRE AR UCBORE e 12 R (18 1 3R 2) T 1 AN AR S5 AN WK IR B9 Bir AT s 00, I 93 504 —
AN REEATREL , TGS BURE R 1/32 m* Bl B Peterson SRJB 2%, HorP 2855 035 3 45 REHB R 3 ¢
o, PR RN RE R S R A, DAk SR B AR X AT R B ERE IR 25, Je AR IR S E R L 28 60 H JE e i
B, TR AR SR T S P e AR 2 — Pk S i %, FHUB AR TR PR e, I R 45 R AT B o
PTG 2E B (ind/m®) AR (g/m?) |

(i

< 7K0.5m »ie IKEO.4m %L— 7K0.3m —J

B1 H#ESRFEANTEHMREETERE
Fig. 1 Sketch map of The Yanlong Lake surface flow wetlands (SFWs) and sampling sites positions

F2 HHMIEEHRUEA
Table 2 Distribution of sampling sites of the SFWs

it N T b N A
Sampling sites Basic information Sampling sites Basic information
L1.12 i K 0.3m J5.J6 2B KR 0.5m
g2 22 KR 0.3m X1.X2 Bt FF i , K 0.4m
J3.J4 ZE8 KR 0.4m X3 X4 Bent- il , 7K 0.5m

1.3 FREEH TR E

TR AT Sl SRR YA A 19T 7] [+ 2090 SRR Kk 3%, OF T 2013 4F 11 A JF R AR AEHAY 3 RE i | K553 G
TAEN B AR AR R SR P T Pl KA F AR T AT 2 e BN, o b 3, SR
FHH R 1 I 2 4 3% 4 0 (Soil total nitrogen, STN) . £ W ( Soil total phosphorus, STP) A HLJt ( Soil
organic matter, SOM)
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Table 3 Species composition of macrobenthos in different SFWs and the index of relative importance (IRI)

HIG T B
4 T Index of relative importance (IRI)
Species Family& Genus P SR Pt F LI

P. communis 7 .latifolia T. angustifolia

— KB Mollusc
LR Parafossarulusstriatulus FIREHE SRR 4881 934 743
K #1092, Alocinmalongicornis FRHRF 3670 2790 1695
IR Planorbidae trumpet Jis A WA 5 1R 97 121 243
v [ (5] FH 2 Cipangopaludinachinensis FH 2R 3] P 2 0 322 378
IR BRE Bellamyalimnophila FH R PR bz WA 39 19
W[ 8 MR Radix swinhoei MESHERL S | 12 R 90 133
BTV Anodontawoodiana R G I i 0 795
Z WY Arthropod
FRICEL 1 A Tendipes sp. OB} 202 566 2400
wliG Pantalaflavescens ISR 5 JE 0 11 0
EIFHERL 1 Ff Scaeva sp. Jegiras 0 1 4
ERASELN Macrobrachiumnipponense K URRHE IR 442 85 0
= A5 Annelida
A% K 2218 Limnodrilushoffmeisteri B ok 2 361 ) 4065 2669 2287
IR ICR I Branchiurasowerbyi L ERY =S ) 22 299 87
Jit T 45 Glossiphoniacomplanata A e R R 358 272 122
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Fig. 2 Density of macrobenthic community of 3 SFWs in B3 FAEEPXREEMIIWE 3 MEMTHNEYS
different seasons Fig. 3  Biomass of macrobenthic community of 3 SFWs in
different seasons
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Table 4 Species diversity of macrobenthic community between 3 SFWs in different seasons

. PR SEE D Bt Al i b
Fh P. communis SFW Z .latifolia SFW T. angustifolia SFW
Seasons
H J d H J d H J d
K Summer 1.74 0.84 1.82 2.19 0.88 2.26 1.54 0.79 1.49
FK Autumn 1.47 0.92 1.23 1.87 0.85 1.75 1.28 0.66 1.37
%4 Winter 1.24 0.69 1.31 1.58 0.66 1.81 1.90 0.87 2.02
% Spring 0.87 0.54 0.99 0.76 0.39 1.23 0.66 0.41 0.81

2.4 N TIRHWIRSE R T 5 MG SRR 1 AH D ST

DA 228 0 i VR A SR R 91, SR FEAR DG B D7 i R N T3 i AR 85 DR Sk K TR JEC AV sl O B R R D
P T R BSR4 RS B K AR AR AR— 3, IR A B TRl 7 R B BUR /K R, 13 STN STP . SOM %52 4k
P, AT (26 5) BRI sl i V& A 0 i 5 R sl % J3E S B 38 IE AL G (P<0.01) |, B3 5 KR
B E A (P<0.05) , T sh % 5 STN SOM 2 [a] 43 3 4 i 2% 18 2 IE A1 56 (P<0.01,P<0.05)

R5 R KR RN S B AR S AR B T 8 Y X AR B

Table 5 Correlation matrix among macrobenthos community characteristics and environmental factors in Z .latifolia SFW

KB SR LEESBE AR

SIHTIE E7/E B Bk BV T . . . .
R . . Water Soil total Soil total Soil organic

Analytic factors Biomass  Total p Molluscp Annelida p Arthropod p .

depth nitrogen phosphorus matter
A=) Biomass 1.00 0.64 0.98 " 0.31 -0.39 -0.40 0.49 -0.43 0.75
& p Total p 1.00 0.63 0.40 0.41 -0.91" 0.54 -0.13 0.72
AR p Molluscp 1.00 0.12 -0.31 -0.37 0.31 -0.51 0.62
A7 81%) p Annelida p 1.00 -0.18 -0.035 0.93*" 0.43 0.82 =
WY p 1.00 -0.59 -0.16 0.13 -0.19
Arthropod p
K

1.00 -0.42 0.21 -0.64
Water depth

B4
i%éﬁ . 1.00 0.42 0.82*
Soil total nitrogen
TR
1.00 -0.0
Soil total phosphorus o
J

LA 1.00

Soil organic matter

# x FIRTE 0 .01 K- (UM BB EARIE ; * FRIRTE 0.05 K- (U)o AR,

3 Wit

3.1 ARFEYIBCE N AN TR R AN S VR Rk

e N TR R AR S P AE My P 2 B A= e 5 A XA 23 1 6 N 28 PR K T A
TIRHL AR DGR FE A T8 AR B AR AA S (¥ KO A R 2, X 0T R T 32 17 I ) v 8, LA BEK
IKBARXE A G, SRS ARG E T TR R A Sh R 7% i A2 A A S W) ke s, B - 3RdA 5l
Wie R P ROR X 5 RS A L Z R B AT G s LI SE BN R sh R B Bk = 50 i 4 F 24
SR, SR AR A SRR B, R T S BRI A DL s S A LB SR B A
A2 LRI o AR AT S W ERK PR AR 2 | T A B A TR AR A | A T ] 22 B0t DX 4 I
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FLRASEB N TR Sh ) B RN, ALY & i AR SRR AR sh A Y s 4%
IR R 5K | IEEA R R BLEEAH DGR, 0 BN T X JRCAT 3l 40 3 A 1) 52 i ik A L S
BT FAEAE

H A, 7636 = BT A N TR 5 K Ab BREE AR T 1) (RISN-TG 006-2009) ¢ A T35 175 7K b B T #& H7 R
FIIE) (HJ 2005-2010) 4848 S0 SCHF b, N TR b3 F 373k F 2 R A TR I 45 BRI ) 7Ky B et far 58 24
P TR RN IS P B P I X - AR KRG S R 52 AT sl B AE AR SR AR N TR b 45
FRGRE RGBT EZ RN R A5 IR A TF AW, N T A S RGN T8 3%,

4 it
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(2) 72 ZE B KPR M7 3 0 M 14 A 2 R B ) 85 BE 70031k 285 ind/m? (330 ind/m® (266 ind/m” , 4
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T R R B RAT S AR 2R KA 2 L SRR = IR R B R S T AR TR B 9 A A
BENE TS LT,

(4) ZERRH I S RETS AL W 5 R Sh ) FE A 38 IEAR G (P<0.01) |, RV 2 SRR &2 35 1A

K (P<0.05) , A ShWIRI% S STN SOM Z [a] 433 S 0 B 2 | 5 3 1IEAH G (P<0.01, P<0.05)
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