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Abstract

Survey was conducted in Sun Island Band Wetland in 2016 about benthic macroinvertebrates,
having analyzed the horizontal distribution characteristics of species, according to the relation-
ship between benthic macroinvertebrates and the habitats, studied 4 biodiversities of different
habitats, using Biological Contamination Index (BPI) and Chandler Biological Indice (CBI) to eva-
luate the water pollution status for the wetlands. The results showed that the water quality
showed a transition from mild pollution to clean. A total of 64 species of benthic macroinverte-
brates, which belonged to 26 families were collected, 38 species of aquatic insects, 17 species of
molluscs, 6 species of annelids and only 3 species of crustaceans. The species density of various
points was between 52 ind/m?2 to 923 ind/m?, the Hexiangze and the Yingtianchi were the hot
area of species distribution. Based on the comparison of 4 biodiversity Indices in different habi-
tats, it turned out that different sediments have different biological diversity, the maximum
Simpson diversity index (d) is 10.04 in the Mud-sand (M-S) type, and the Margalef index (D) and
the Shannon-Wiener index (H’) were 2.51 and 2.56. There was no significant difference among
them (P > 0.05). Only the Pielou index (J’) was 0.91 * 0.02, and it showed significant difference
among different sediments (P < 0.05). There are 3 kinds of water flowing in Sun Island Band
Wetland: open lotic, seasonal lotic and closed lentic. The maximum of seasonal lotic (d) was 10.76,
and the minimum of open lotic (d) was 2.00. The most complex Submergent-flouting-emergent plant
community (S-F-E), d was 7.96, the largest, D and H’ were 1.54 and 2.20 respectively, the largest as
well.
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FiShannon-Wiener% F i B (H) 4 B N 2.51/12.56, X=MEWELHEEBEEZREAEEZP >
0.05). HEPielouly S EHRE () N0.91 £ 0.02, FHERFAKKRLREHRAEREZE (P < 0.05).
KPH S 4B KRB 3 RTK . EHHBARMBEK=MEE, FHEFRK(SL) dBKN10.76,
TR K KA (OL) B /N A2.00, EBBARIKEITIK - BK - EAEDE (S-F-E), d&KAN7.96, D
MH WK, 573181.54812.20.

XK ia
KPBH B oEEH, KEENSY, WS, EWMEHE, KRN

Copyright © 2019 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 53|18
P 8 A L T AR T A S B R R A B, R TRV W AR VT BT, 5 P
WL TR ZEWS LW, BRI, RAZKE. BRI R KRR . %8

WARYR TSI, KAEEMER, KERMNIRKES RS E BN EE YR —, EE YR
RO T Ve K T T ) BRS He  AResdt K B 4607 T R AR ThRE, RS ARG R EA A GERE

DOI: 10.12677/aep.2019.92026 171 IR AT


https://doi.org/10.12677/aep.2019.92026
http://creativecommons.org/licenses/by/4.0/

I
Zo

sl

%

Mishh BAEZERER, hEEHKESRGELENTRENZ —, 2N TRBEAEDEN. KA
SRGUEREVFOT . KESBEINE] [2] [3] [4].

Bl [ SO0 Rt R B0 H 2 SR, R S A el AR AR S, 6 LRI TR PR 77 72 kB 5 3
WA EMZ IR EOF . Chandler AEP)HEE(CBD PSS, #SAE LB FUA B EVDIR DR PF A
MK IR B . 124, duBRAE[S 0 K PH 8 SNV I K AL SRR S VBV 25 i kAT 7 — S8t A, RIRAY
JERASNY) 34 F, A KA RMFRREZ, Jv 19 Mo I BLAG R0 AR 347 1) B SR Ty
Rt AN AR TR B AL R 4518« KPR S it 2 el i i b i i B BERGER ,  J0 25 HRO 3h A5 A F LUK, K3
Bk A T ERAR M o ASHITFURF O A BH & AR AN 5] 7K 48 1 K B A s W A 0 2 R AT K AT PR
NRRH By o Pl A 2 AR OR S ARSI AN BB R 21K 8

2. Rt R AR A&
2.1. AR

W ZRVEE R P 5 &7 V2 s 7 O B M e, 2R 258 DK B % 3 3 2 el 1 DX KI5, e A A ARV LRV M
TLIAEER X2 e ) St S R R VI8 M, & TR KRR AR, 4FEK. B
ZR . PR 3°C, PR KEL) N 580 mm, FEHIERE ZE 6~8 H .o KFH R AN H HHEKEE D)
L35 Fh B NEE (Typha orientalis) 77 2 (Phragmites australias) #H 2 (Polygonum persicaria) AT &
%i(Carex kirganica)5s, VF/KMEYRAM £ E RN IRILZE (Trapa manshurica) V5 (Lemna minor) F157 3¢
(Nymphoides peltatum), YUKW T B LARURINE B (Myriophyllum spicatum) W& #E(Cladophora). IRT
SZ(Potamogeton distinctus) F7K 45 (Spirogyra sp.)E L AR

2.2. SRR ERKIFERER S

TEANRI KA ;U T8], KRB T 22 53 o MR AR B B A/ M R Y SR B M S A s (5T s 7K 2R Y
HUKAYEE RV EARDO)BATREAR AL, JLIRE 9 R AR 1) MRIBRPTEEMAE, 9 MR
S RV - JEBE R R F (silt-humus, S-H)- J8 — #PJE i (mud-gravel, M-G)A1YJg - ¥PJ& 5 (mud-sand, M-S) =12
Ay R AKREBLAE, K 9 ANFE RS R K 7K I8 (open lotic, OL). Z=7i i /K /K Ig(seasonal lotic, SL)FH
7K 7K sk (closed lentic, CL) =AY, MR /KA 4L E A H BRI AE, H 9 AMFE R ATTK - 3K -
HE/KFEY) 7K 3k (submergent-flouting-emergent plants, S-F-E). {F#/K - #E/K ) 7K (flouting-emergent plants, F-E)
FHE/KHEA) 7K 38 (emergent plants, E) = FPZRAY(FE 1), HAr ST ZHIMr. S2 = B MAN S4 far A 335 e IS,
JEEER LR, EHERENH., RICGEFFEES/KAEMEY . S3 AN S5 /K& S6 B354t 3 4
FERL, R FZEDRWD AR A AE, REDERRE, SRR EKERZ IR, 2, KSR
(Carex glossostigma) VR ACZESEVFHER), BT S6 WP, HABRE & 2 . S7 MKk, S8
FALAAN SO VLIE, JEM FEENRARAIP IR, RO FEEDEWE. 3R RAM K EYCE 1),

23. HARESLE

RAVEHEHYIRE AR & T 2 E 24 D-APM(ELAE 0.3 m, 40 H R A4 RIESR(1/16 m). 1E
HORIX REREAME ] D-TUPP R, BEATHESN KR LA TE, RAE 1 m® BET7, TEVDIR VA /K X 430 A FH 48 45 24
RAYEAFHEAT R, KR RIIIREATIN 40 H 23 FEG - EAT I8, PRt KU AR SN M RE A CRAZAE 85% )i
R o

FEASERN AR IS, MRS a e e TR, Xt IO R Zh 4 (K S 3 T8 A S M A HEAT
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Figure 1. Map of sampling sites in Sun Island Bund Wetland
(SIBW)
E 1. RPASIMNER MR S B
Table 1. Classification of habitat types in Sun Island Bund Wetland
= 1. KBABINUEE AR 2 i 2RI %1 43
Classification basis Habitat Types Sampling sites
WAYe - JEFE T Silt-humus S-H S1. S2, s4
i .
Eﬁﬁi JE - #> Mud-gravel M-G S3. S5. S6
Sediment
Y& - ¥» Mud-sand M-S S7. S8. S9
7K Open lotic OL S5. S6. S9
325 K 7R
KA ZH5 /K Seasonal lotic SL SI1. S3. S8
Water state
#/K Closed lentic CL S2. sS4, S7
VK - K - #E7KAEY) Submergent-flouting-emergent vegetation S-F-E S2. S4. S7
Y K
. .7K$JI = ﬁ.ﬁ%)\i . VK - $#E/K Y Flouting-emergent vegetation F-E S1. S3. S5
Composition of aquatic vascular vegetation
$E/KIEY) Emergent vegetation E  S6. S8. S9

24. BURSH

N e IR AR AT 3, ST AR L B SCfF . RA Simpson ZAE1EFREEL(D) [6], Margalef #)Fh 3=
B FE4E8(d) [7]. Shannon-Wiener £ I35 $(H”) [8]F1 Piclou Y51 EEFEE(I") [9]iX 4 THABHUGT ABH & &b M

MR KRR S ) 2 A EREAT 24T o

AR KRR Z X AR A5 AN [ O 52 1, R 858 Hh B RBUEORD 588 2 B 5 175 4 o i T Bk i 2L 22
TR, MG FEAE IS RAEE N, BEIs B2V YAl Tk, BEBR—EHEMMEE. BN 5HEE
. BRI A5 A S EPT (E i H, P RUHE A T B33 H )R 52 855 UK 1) 2 FE k47 2040 e 46t

T E A S5 e Fa u(BPL), AN K BRI5 G2 [ 10] [11] [12].
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Chandler “E 4748 ZU(CBI) /& MR 4 KL T B HE S WA [F) SEBEXT K AR5 Y i RSB ME 22 53 L 228 BE R L 2
FE T80 o ARV H LS PR SR SRR L, B8 0 RoREIG Y 0~45 FoRETGYL;
45~300 KNP RS, >300 FonE TG Yeai AR V5 44137,

3. RS9
3.1. ETARE#EEARBXE RS 2 14

T 2016 FFIHETIAR], AEKBH B AMMER LR A BIRARREIY) 14 H 26 B 64 M, & T 5B
I'] Arthropoda. #AKZHI1] Mollusca FIFAH 15041 T Annelida. KA= R HFRE L, N 38, HUCHHA
W17 R, BREENY 6 B, HISEE KR 3 Fh(IA 2).

OXPH S AN HESR AN [E 5T SR, KA IR S R 2 R AN 3 (P > 0.05), TRV - JRTEBL(SH)YFh
Bl KG1 £ 11 F), HUORYE - Wb R824 £ 6 T, MY - AR 11 5.5 Fi( 2).

IKARTRBPARIEFE e KA A S B 5 5, AT FE R KK AR (S2 = E . S4 ff & A S7 IR
), AWIRREE N 36 £3.8 B, UMK OL A 8528 + 4.6 Fh), Z 5 ER/K M AES R BN R
8+ 12 M, HHZEREE®P=0.02,P<0.05).

3.2. RERMWENIRE R = 2B 4HE

SR A BH & A M K A A S ) B d R B AT (1] 3), G RR IR ETE 26~923 ind/m” 2
], 4ETEIMEN 263 ind/m®, HAHFEFTFHEE N 157.44 ind/m®, HF T3 E N 340.89 ind/m?, FKZFT
B)EFE RN 290.33 ind/m’e BLRIZR T S HTEE BRI K PR S AN MEE K B R B A P 21 AN A A
FHFE (P =0.239,P > 0.05).

T2, B KM EIAE S5 2K, N 325 ind/m?, e/ MEEILAE S8 RUTHF, A 26 ind/m*; B2,
PR B S4 WA PE, N 871 ind/m®, F/MEHILE S3 #EA I, M 26 ind/m’; BKZE, R
B HEE S7T MR, N 923 ind/m?, e/ MEHBLE S5 /K, N 39 ind/m®. AJ AT A& FE AR A A
RH 55 &M b K B JECAT Zh 4 4 Fh 43 A7 R 2 R DX 3
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Figure2. Benthic macroinvertebrates species richness based on habitats
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Figure 3. Horizontal distribution for benthic macroinvertebrates density

& 3. RERMEShEERIKF 26

3.3. BETFEERXEB MME ML RN

X K BH By A b K R A B4 22 FEVE R B LB i, MR R AE M) Z R R, -2
KA (M-S)) Simpson ZFEMETREUR KN 10.04 (7.27 £ 3.34), Margalef 3= & FEF50F1 Shannon-Wiener £ £
PEFRE(H )2 58 1.65 £ 0.97 £ 2.05 £ 0.67, X =FpAEY) ZAEPEIREE R EA B3 (P > 0.05), A A Pielou
WA BN 0.91 £0.02, FFHAERF R SA bR B 2 5 B &P < 0.05) (% 2).

K BH 5 ANAER K SR MK . M RUK RS K =R 288, AW 58 R = Rl A 2 B F
#(Simpson Z FEPEFEEL, Margalef =F & /& 5 %01 Shannon-Wiener £ FEMEFRH0) % 57 535 (P > 0.05), =15k
7K (SL) Simpson ZAFEMEFREER KA 10.76, MR AKKE OL HF/NA 2.00, Margalef =& &7 AN
Shannon-Wiener ZFEVEFEEL, TEZEVIMER/KSL)H R, 70000 2.14 F1 2.47; X =Fh B F K 44
AV TR A BA R, JFHERARE®P=0.30,P >0.05) (£ 3).

RN A RS RS, KA G SR A 2 W 1 K B eV 2 47 B L (A S B, AR A1 S B J5 Y b /K A= A
WIRAY, &R RGN =R, YUK-IRK- K& (S-F-E), I /K-BE/K A B 7% (F-E) 58
S RFEK YR (B) 0 A (AR5, XA KB /MM Simpson ZAEVEFRECN 5.03 + 2.56, EBEE &K
S-F-E AR, RILE K, N 7.96, I H Margalef F= ' £ 54 H1 Shannon-Wiener £ FEPEFREE 5K,
SR 1.54 K 2.20. AW A R VIR AEY) Z REMETREL, TEAFK AR AR h 2 R A B35 (P >
0.05) (% 4).

Table 2. Biodiversity indexes of benthic macroinvertebrates based on sediments

2. PRI TR RAIEM S e

AMREL D d H I
S-H 343 0.59 1.29 0.93
M-G 8.33 1.84 229 0.92
M-S 10.04 2.51 2.56 0.89
Mean + SD 7.27+3.34 1.65+0.97 2.05+0.67 0.91+0.02
P-value 0.75 0.64 0.74 0.03
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Table 3. Biodiversity indexes of benthic macroinvertebrates based on water state

3. NREIKREBEM A RMEANEN SR

EECYE R D d H J
OL 2.00 0.31 0.69 1.00
SL 10.76 2.14 247 0.96
CL 5.77 1.14 1.84 0.95
Mean + SD 6.18 +4.39 1.20+0.92 1.67+0.90 0.97 +0.03
P-value 0.04 0.03 0.02 0.30

Table 4. Biodiversity indexes of benthic macroinvertebrates based on composition of aquatic vascular vegetation

4. FRUKEHEREVEZER THRERBENDEN S HMIER

EECYE R D d H J
S-F-E 7.96 1.54 2.20 0.92
F-E 327 0.67 1.28 0.92
E 3.85 0.82 1.42 0.92
Mean + SD 5.03+2.56 1.01 +0.47 1.64 +0.50 0.92+0.01
P-value 0.22 0.16 0.18 0.10

3.4. IKEREMENEER

3 6 AR f A/ M L ATE T K K R S S R v B S b, R AR S e A (BPT) AN
BPI PFA AR PPAN 20 M A /K AACIR L, S5 RN 5, 2 FIMF AR K AR A2 TS 3%, faf el B-rh TS
e, ZEM. BOTW. AP KAONTE R, OB AR TS oK, KB AN MR K AR AR 8 T 75
KA KR4E Chandler ZEVHRE(CBD VP bRE, ZAIMF. #EAH. RALHFATEZ N AR E 55 i
FAEANRMOK R TSR =8, 2 KIS M ZE W KK AR BTG 4, R BH I SRR M /K (A3 A 52 35 i
WA RAE CBLITAAR#E, fifEiETGe, Hoe 3 A/KIEATE 4, AR B SN K R R i 2 5 P 75 e
WA PIFPPEO KB 75 B B 2R B A — 20, At mran, OKER 5 AhMER s 7K AR LR T 75 e BT
it FERAS -

Table 5. Water quality status of Sun Island Band Wetland
= 5. KRBT K RFR

St S2 S3 S4 S5 S6 S7 S8 S9
RN mE AW WEE S KB PSR ORI ORALHR VLiE
W55 GARHU(BPD) 0.21 0.08 0.05 0.06 0.032 0.02 0.08 0.35 0.054
IK 2R B T T T T T HE O OBIER BT
Chandler 445 %1(CBI) 45 186 55 325 215 226 440 65 88
KT S SR REGG dusdge ERE O REER BEER S sk dusk

4. Fig
4.1. [REFXE EWEE D2 SR
KA AT A3 o LT A AR e K A R BB oL, R P 850 % v 5 S ) o K8 SE AV 3l 0 2 77 1 6 4
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A, WA USRS . EERSE A A sh Rt T E RIS, DR TR B R A R T
M BRI R/ B TR ARG R A DR 3K B T JRAT S (R EVE S A S FL A A

XK BH & AN K T AR B0 2 FE SR B LB i, HUR U], A 2 REE AT, Jo
T - VO AI(M-S)H Simpson £ FEVEFE B KN 10.04, Pielou XI5 FEFRH0CH 0.91 £0.02, I HAER[F
JR A R R I 7 2 (P < 0.05).

JE TN KB A BN 7 A IS LRGN R 8, Wi BRA . W, RIDAE. IR A AT A
VI AR EE N [ 14]. B 58, JRBTRESEI KBRS A A RS, LU s A R & & — S QAT A AT
(AN LR [ 55 AR G AR 2R A [15] o T B3 JE R YE VD SR NS A — L6 AT« AN R A 2R A 16].
FR, R s BR B S ) R S A . Ak, RS E KRRMEI I 2 HE e s, 2
FEPEFR AU W R RS 2 /0, RIS S B 1 4R B R SRR FE[17]0 ASCHE R BoR, BT R
B Z, AVRFES, NRBRVZ A KSR T8 2N aYRIE, Bz A gk
RLYI I EANNE A S C = 7/ 5 s T e (1R 2t (4 b\ N sk 7 € NI /) B vivs v s A [ A (P
IR PR S P BE ) T AR TR TERLAR B/ N B R R AL

4.2. KEHEEREMN KB RAEN IR

IKAEYEE R IR A S RGO BOVW R AR AE, IRl 2 Mg i S R St AF
IKAEAEAL A R O S PA5E, DR T R MR K AR ST A S5 R AN D RE18], P UK R A)IE BE 7K A4 K7
JRAEh Y S SRR A S AT 0. JFH, R WM SRR, NREMEMIR RS WA HL
PIRAR R UTHR . AR RE D S T A AR ORAN R, I A s B s M YR K R R S YV . BT LK AR
UEE AR LEY AR E A S R G 2 FEVE DT TR A HEAERI[19] WG R SR [20 I F 52 B AR MEIR
KRB ARSI T R B, K A DRV B R AR SR T = o, KR e A S W b S A ) i S
R S (21 T SR = A IRt KR R Zh ) 5 A D 7 TR R B RS 2 A KT SR B 2
PEE VIR, A TERISE KB, KBH ) SMMEE K AV R 5oy £ 5 UK - 33K - $EK A
FE KB, 2B ATAE 2 B A PR R i = A KR, KR s AL =E %, JF H. Simpson
ZFEPEFRHE, Margalef & FEF840R Shannon-Wiener 2 FEIEFR R A iy, FLJ5 R R IX /K IR 45 2K 7Y 3=
B, BB, AR KBRS AR S IHIR O T 2 B RO B SRR AR B

EL£mAB
13.5 B E SRR “IEpEK S BB R SR E B AR 5 /RE” IUH (2016 YF0500406) 55 Bl o
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