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Fig.1 The status of key water quality and trophic state indicators in five suburban lakes
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Tab. 1 The assessment results of macroinvertebrates on lake water environmental quality in five suburban lakes
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The relationships between macroinvertebrate community structure and water
environmental factors in suburban lakes:a case study in Wuhan City

Chen Xuan'?, Meng Jianjun'?, Sun Cong'?, Wang Jian'*, Deng Ping’®,
Dai Yutai', Han Xiaofang®, Li Lixue’
(1. Wuhan Municipal Construction Group Co., Ltd., Wuhan 430015, China; 2. Wuhan Ecological Environment Design and Research
Institute Co., Ltd., Wuhan 430050, China; 3. Wuhan Academy of Agricultural Sciences, Wuhan 430070, China;
4. College of Resources and Environment, Hubei University, Wuhan 430062, China; 5. School of
Environment and Health, Jianghan University, Wuhan 430056, China)

Abstract: This study investigates the composition of macroinvertebrate communities and their relationships with water
environmental factors in five suburban lakes located in the outskirts of Wuhan. A total of 29 species of macroinvertebrates were
collected, with dominant species being Limnodrilus hoffmeisteri » Bellamya sp., Limnodrilus sp., all of which are organic
matter tolerant species. The physicochemical indicators of the water bodies showed that the five lakes were highly eutrophic.,
and there were significant differences in the physicochemical factors among the lakes, except for the concentration of chloro-
phyll a. Canonical correspondence analysis(CCA) and redundancy analysis(RDA) showed that total nitrogen('TN) and total
phosphorus(TP) in the water were positively correlated with densities of annelids, but negatively correlated with mollusks.
Transparency(SC) showed significant differences in correlations with dominant species among lakes, while Chlorophyll a had
weak or no apparent influence on the dominant species. When assessing water quality based on macroinvertebrate indicator spe-
cies, it was found that the Wright index rating was slightly favorable, and the Goodnight-Whitley index and the BPI(biotic in-
dex of pollution) were relatively important, indicating that the water quality of the surveyed five suburban lakes ranged from
light pollution to f-moderate pollution, consistent with the results of water quality surveys. This study is helpful to understand
accurately the characteristics and status of suburban lake ecosystems of Wuhan City, providing scientific basis for the rational

utilization and ecological restoration of suburban lake resources in Wuhan City.

Keywords: suburban lakes; macroinvertebrate; water environmental factors; indicator species
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Tab. S1 The analysis of differences in physicochemical factors of water environment among five suburban lakes

B 7 A Y R CPfED

ORI )
SC BE K TN TP NH;-N COD g% o
k7t L 0.001 0 1 0.003 1 0 1
T ZRA 0.009 0 0 0.005 0 0.010 1
e+ 0.112 0.003 0 0.004 0.028 1 0.174
74 3 3 0.043 0.160 1 1 1 0 1
G W1 0.001 0 1 0.003 1 0 1
P 31'd 1 1 0 1 0 0.345 1
T i 1 1 0 1 0.009 0 0.770
74 34 3 1 0.013 1 0.016 1 1 1
TR L kit 0.009 0 0 0.005 0 0.010 1
L 1 1 0 1 0 0.345 1
T 18 1 1 0.803 1 0.635 0.170 1
4 21 1 0.101 0 0.028 0 1 1
¥ ¥t 0.112 0.003 0 0.004 0.028 1 0.174
LI 1 1 0 1 0.009 0 0.770
T ZRA 1 1 0.803 1 0.635 0.170 1
P4 21 ) 1 0.877 0 0.020 0.060 0.004 1
74 3 i) W1 0.043 0.16 1 1 1 0 1
G 1 0.013 1 0.016 1 1 1
TR 1 0.101 0 0.028 0 1 1
T i 1 0.877 0 0.020 0.060 0.004 1

B IH R R P<<0.05.
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Tab. S2  The species and density of macroinvertebrates in five suburban lakes ind./m?
JR G 2l %
kit LU T T H: i 7 3713
BB LB Chironomus flavi plumus N.D. N.D. 21.30419.47 N.D. 8.9046.70
P Chironomus sp. 3.70+£1.87 N.D. N.D. N.D. N.D.
T XHRIL Dicrotendipes sp. 1.20+1.18 N.D. N.D. N.D. N.D.
AHE B Parachironomus sp. 4.90+3.64 N.D. N.D. N.D. N.D.
ZIEFEIL Poly pedilum sp. 1.20+£1.18 N.D. 36.0022.23  36.00422.23 N.D.
MRIE)FR R B Cricotopus sylvestris N.D. N.D. N.D. 4.00£3.74 N.D.
WL BB Cricotopus sp. 11.10+6.60 N.D. N.D. N.D. N.D.
HrE KRB Tany pus chinensis N.D. N.D. 32.00429.21 12.004+7.87 3.60+3.35
KRR Tanypus sp. 25.80411.62 N.D. N.D. N.D. N.D.
5K BB % W Gly potendi pes tokunagai N.D. N.D. N.D. 12.00£11.22 1.80+1.68
FOHERFE B Gly ptotendi pes cauliginellus N.D. N.D. N.D. N.D. 1.80+1.68
MR UL Gly ptotendipes sp. N.D. 2.29+2.12 N.D. N.D. N.D.
I Microchironomus sp. N.D. N.D. 202.704+185.01  4.00+£3.74 1.804:1.68
5 JE WA FE B0 Harnischia fuscimana N.D. N.D. 5.30+4.87 N.D. N.D.
T $R U Procladius sp. N.D. N.D. 53.3048.69  12.00£7.87  17.80411.37
U] 8% B ¥ 85 Cry ptochironomus defectus N.D. N.D. N.D. 4.0043.74 N.D.
LIRRIRFESL Propsilocerus akamusi N.D. N.D. N.D. N.D. 1.80+1.68
LB KIS Aulodrilus pluriseta 49.20+23.64 N.D. N.D. N.D. N.D.
R HE Branchiura sowerbyi 17.20£8.06 N.D. N.D. N.D. 10.70£5.62

B B/K L8 Limnodrilus grandisetosus 1.20+1.18 N.D. N.D. N.D. N.D.

T K228 Limnodrilus hoffmeisteri 635.10176.29 N.D. N.D. N.D. N.D.
KW Limnodrilus sp. 171.10+43.42 N.D. 90.704:77.07  76.00435.30  80.00+48.16
R Spirosperma sp. 1.2041.18 N.D. N.D. N.D. N.D.

WS Tubifex sp. 1.20£1.18 N.D. N.D. 4.004:3.74 N.D.

T8 Glossi phonia sp. N.D. N.D. 5.3044.87 4.0043.74 12.40+5.50
K AR Alocinma longicornis 1.2041.18 16.0010.22 N.D. 8.00+7.48 N.D.
KR Para fossarulus eximius N.D. 45.71435.47 N.D. N.D. N.D.
P AETRYR Para fossarulus sinensis N.D. 6.86+4.41 N.D. N.D. N.D.
IR Bellamya sp. N.D. 54,86+ 14.04 N.D. N.D. N.D.

T N.D R 7R AR
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Tab. S3  The index of relative importance(IRI) of macroinvertebrates in five suburban lakes

iREE 7S e #Fp Tiri>>1 000 FHER 500 =1 000 LR 200<< T 1r1 =500 — R 1001 r1==200
kit FERKLZE Iiyi=2 689.78 IK 2285 I1gi=553.86 / 7 FC R ARG T g =187.99
2L IR Tiri=4 646.40 KIBWE Iiri=935.71 KA RIR 11 =376.76 /

FHUE I1ri=136.65
TR KL Iri=1 501.74 IR T g = 954.40 i S F2 B0 T it =306.50 PO PIR ML T =149.74
A KR BRI T ri = 183.90
. KRB i =493.58
18 KW Ti=1 214.83 / o /
Z M 11ri=333.35
TR i =269.67

[ipuRy] KW T =1 398.59 7 R BRG] T =872.82 N /
1T S4B I T =292.19

£S4 SANWBHBREEDIYEESHERFRHATLESH(CCA)FMTRSH (RDA)ER
Tab. S4 The canonical correspondence analysis(CCA) and redundancy analysis(RDA) results of

macroinvertebrate density and environmental factors in five suburban lakes

HIR(EEE it Al 1 il 3 il 4
ke i B4 A A8 67.56 82.25 95.53 100.00
G fiff g 1) UL 5 78 85.56 99.43 99.96 100.00
R fife e AL AR i 66.98 86.31 100.00
e fRBER A A & 43.71 73.27 90.21 100.00
[ipZR:IR i R 44 A8 1 33.71 66.13 94.78 100.00
I 17) 326 5 3 &%
WA 45 FR HBE N F fRRER/ % FiMk R/ % Pseudo-F P
ke 4% 9.2 41.9 1.1 0.290
TN 4.9 22.1 0.6 0.782
SC 5.0 22.6 0.6 0.700
TP 2.9 13.3 0.3 0.952
G SC 51.6 62.9 5.3 0.134
TN 13.0 15.8 1.5 0.268
TP 16.7 20.3 2.7 0.126
M2 %E a 0.8 1.0 <0.1 0.872
TR A Pseudo-F =6.9, P =0.022
1 i TN 33.2 39.6 2.0 0.034
TP 16.0 19.1 0.9 0.478
SC 11.3 13.5 0.6 0.666
4% o 23.3 27.8 1.4 0.300
[LiEZR:IR SC 27.7 29.8 1.5 0.090
2% a 26.4 28.5 1.7 0.172
TN 22.5 24.3 1.9 0.196
TP 16.1 17.4 2.2 0.172

Wt CCA 45 5 ;0  RDA 7t 45
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