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Abstract: Ecological condition of the regulating and storing lakes along inter-basin water diversion project directly
determines whether the project can be carried out smoothly. Based on the survey data in April and September 2018,
macroinvertebrate species composition, community structure and its relationships with environmental factors were studied in
the Gaoyou Lake. A total of 42 species, belonging to 3 phylum, 7 class and 22 families, were identified during the
investigation period. Microchironomus tener , Limnodrilus hoffmetstert, Nephtys sp., Branchiura sowerbyi, Teneridrilus mastix
were the dominant taxa, with relative abundance were 24.0% , 17.7% , 8.1% , 7.2% and 6.5% , respectively. The dominant
species compositions of the two surveys were seriously different. Macroinvertebrate density, species richness, Shannon index
were all significantly higher in April than in September; non-matric multi-dimensional scaling (NMDS) and multi-response
permutation procedures ( MRPP) analyses confirmed the difference of macroinvertebrate community structure at community

level. Indicator species analysis showed that Microchironomus tener, Limnodrilus hoffmeisteri and Aulodrilus pectinatus were
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the key taxa that caused community differences. Distance-based redundancy analysis ( dbRDA ) showed that
macroinvertebrate communities in the Gaoyou Lake were mainly affected by Si(OH), and total phosphorus in April, and

water depth and chlorophyll @ in September.

Key Words; Gaoyou Lake; macroinvertebrate; the eastern rout of South to North Water Diversion Project; community

structure ; biodiversity
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Table 1 Relative abundance of macroinvertebrate dominate species in the Gaoyou Lake

AT 4 H by 9 H4 SR || R 4 H 4y 9 H YN
Dominate species April September Total Dominate species April September  Total
B/ NEEIL Microchironomus tener 31.8 24.0 HRE K R FRIL Tanypus chinensis 10.4
FEHI K 2245 Limnodrilus hoffmetstert 22.3 5.8 17.7 HAHEF Macrobrachium 7.1
P TL A Nephtys sp. 21.4 8.1 VAR Corbicula fluminea 6.5
I3 [CJRB RS Branchiura sowerbyi 5.8 11.0 7.2 FIE IR IR Bellamya purificata 5.8
JEJE il 22 M5| Teneridrilus mastix 9.0 6.5 IR SR —F Gammarus sp. 5.2
14
700 - -
I 44 2k
600F 2 9H I p
T g E ol
£ S0 N -n S 10
NS I e8I
3400 - =
2 | E:E ]
2 300 b B P
- : |
< 200 4r s
& ! i
[SESECINESINE S pmRa Rt h R Rl <P SESEINESIN ST pmia R IR poib <P
SISEOISEol i SESISEN S SIS SIS
25°°°°°°°°°oooooooooooo A A R EEICICEELE
1.0 - . . o
A 1l P! ZHq ] -
2.0 MmO 1 i

0.8 0 M

0.6 -
0.4
'E 02
Q Q
= >
) )

5 Sites

751384, Shannon index
>

0 ———————

| —~————=

2 Fe—~————~x

3 N N N N N N N N N U
=
6 —————

1 PeY——————
8 —————— 1

D e

59 JEFa % Evenness
(=)

B2 SHHIERAREINEE MHEEE FRELMHIEREY

Fig.2 Values of maroinvertebrate density, spiecies richness, Shannon index and Evenness index in the sites of Gaoyou Lake
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B ISt 25k 3 20, 1) Sep.1 . Sep.2 Sep.3 . SR JHZ M i B 45 i # (MRPP ) X PR U I 28 A [7) 2H i G 5l
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Fig.3 Non-matric multidimentional scaling ordination of macroinvertebrat communies

G1—G21 103 4 AMIENIsh RS, GY1—GY21 1t 9 H 3 Ehish it ix

x2 SHHMREIMEEIETYR

Table 2 The indicator species analysis of macroinvertebrate communities in the Gaoyou Lake

B 40 EiaN 7/ RR4A Ei- (R p

Sample groups Indicator species Max group Indicator value

4H Vs9H B/ MR M. tener 4H 73.5 0.0002

Apr. Vs Sep. T KLLY L. hoffmeisteri 4 A 59.6 0.0016
KW A pectinatus 4 A 29.4 0.0140

4 H April HWIVSTE Nephtys sp. Apr.3 90.0 0.0008
BRENFRISC M. tener Apr.1 85.0 0.0004

9 7 September VAYR Macrobrachium sp. Sep.1 100.0 0.0002
T C. fluminea Sep.1 94.7 0.0006
FULHMRIE B. purificata Sep. 1 75.0 0.0034
WWIVHEE Nephtys sp. Sep.3 68.2 0.0086
JIRG SRS S. cancellata Sep. 1 50.0 0.0332

2.4 FREEIR X AT Sh YR I ) 5 e

R HHFEFREE 0 TTA 0BT (dbRDA) F# BT 3558 PR 7 X IR AT sl 0 e 75 A s i, 45 SR B 4 H 00 s M T8 AVG
SYIREVE B2 R ER (Si) FUEHE(TP) S0 (P <0.05) ;9 H /K% (Dep ) M4 % a( Chla) & &8 X A 5
YIREVE S0 1B 35 (P <0.05) (8 4,36 3) .
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Fig.4 Distance—based redundancy analysis of macroinvertebrate communities in the Gaoyou Lake

TP ,Si,Chla Dep SR B RERRER MR a JKIR TP S .Chla Dep stand for total phosphate, silicate, chlorophyll a and water depth
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Table 3 Results of dbRDA, giving the relative influence of significant environmental variables

i SERRITY
ELE; Ewﬁiﬁimal variables Adj. B2 Pseudo-F P
4 A April RERRER (Si) 0.08 2.50 0.007
S (TP) 0.13 1.82 0.049
9 A September KR (Dep) 0.15 4.42 0.001
42 a( Chla) 0.24 3.17 0.002
3 itig
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W5 ) PR 32 2% XU S RV 0 A 6 Sl

4 HAREH DRI A AR fi] 5, F2 2 75 B SE TR MER B L, 10 9 H AR LAY AL A X 4 A 143728
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R B/ N SO AR S AR U A ) v A . ATRE LN 1) 4 H L3 Ah iRl N B 9 H y Z w4 ok
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A3 18.7 mg/L [ 13.9 mg/L, /KI& TN SHt4ME i 4 A4 1.86 mg/L F&4 0.75 mg/L,
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