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Tab 1 Allocation information on the bio-ropes

W TAHRE, W/ RE/ PUR% AYsm
cm X cm m m K/m B /m
INEHERE 50 x50 20 30 1.0 1200
HAELHERE 50 x50 25 30 1.0 1200
LI 50 x50 25 30 1.0 1 200

R2 KEPY ARG

Tab 2 Aquatic animal stocking information
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. ) X ~

4 HEE 66 1g/m’ 2 g S 2014 - 07
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Fig1 Location of sampling sites in the ecological
demonstration area of Qinshui River
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SII6 B 38 17 Microsoft Excel 2003 3% A, 70 #r
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45.83% ;B LS 13 B, SR T 4 BEO1L B,
54.17% (£3) o MIEILHSE Y=0. 02 8 L H
i S0, DR 2 32 B M R M B0E (€ cornuta)
(0.04) fRiING 511% (B coregoni) (0.09) \H14E7%
BIIKFE (L sinensis) (0. 04) JNHE/NGN 7K T (M javan-
us) (0.03) F A @)K ZFZ (M leuckarti) (0. 03 )35
o FOACHT B EX A SBE XL, &Ea S
MHAE YIRS B B G A S B XA A2 B A BT
ETHCIE 3) I G M S0 (C cornuta ) R E X
(1) 4% b FBIESBE XN 7% ,JF AT HiE %
X BEA IR ANE (D longispina) FHIIERIZ IR (M mi-
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Fig 2 Comparison of environmental factors between the front damming area ( pre-reservoir region) and the
eco-remediation region in Qinshui River( * significant difference)
F3 FKAFFRTINATHR HIRER

Tab 3 Monthly variation and occurrence frequency of crustacean zooplankton species in Qinshui River

17 52 54 64 7TH  8H 9 104  UA 120 HBUE%
# fa 2 Cladocera
R TR Diaphanosoma brachyurum + 5
ZIKF5RTE Diaphanosoma sarsi + + + + 25
K fil3% Daphnia longispina + 2
RM LI Creiodaphnia cornuta + + + + + " n 55
TR NG 28 Moina micrura i )
ARG £.i% Bosmina coregoni + + + + + + 54
B FEFE T i Bunops serricaudata + 2
AR LK Graptoleberis testudinaria + + 13
[ #0778 Chydorus sphaericus + + + + 9
7]9‘%&53 Copepod
ALY IK % Sinocalanus dorrii + + + ¥ ¥ 23
L'Jﬂ——ﬁ% $|7K & Limnoithona sinensis + + + + + + + 77
KSR Microcylops albidus + )
BRI BN K F Tropocyclops brevispinus + + + 34
TN/ NG| 7K F& Microcylops javanus + + + 4 + + 61
I A 87K 2 Mesocyclops leuckarti + + + + + + + 73
& i/ 6 7 9 7 10 9 8
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Fig 3 Comparison of crustacean zooplankton communities in the pre-reservoir region (A)

and eco-remediation region (B) of the Qinshui River
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HOP 9 B e/ ME L IAE 12 H %R 1.8 /L,
YRR/ MEEBIAE 11,8 114 pg/L
2.4 FHEREFIYFHESHEETE

A4 51RO Y S8 K HT S Simpson $5 4L
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B AR AE ) BLAE A B X Q2 SRAE s, 1 A = {EL
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FOE6) o A AR X i 5E sh Py
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Fig 4 Spatial distributions of crustacean zooplankton ( Cladocera and Copepod) density (A) and biomass(B)
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Fig 5 Temporal distribution of crustacean zooplankton density (A) and biomass (B)
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Fig 6 Diversity index of the crustacean

zooplankton community at each site
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Pearson AHIC/M M & B, ILIE VB FRER ALK a
ﬁ%#ﬁ{%{ﬁﬁﬂmzﬁ%@i&ﬁi%%ﬂﬂ(%% 4) o
PR e sl W) S R S S (r = 0. 365, P <0.01) |
M2rZ a(r=0.450,P <0.01) DL K& (r=0. 530,
P <0.01) 2% 83 A SR (r= -0.477,

7 FiEREENY Simpson 5 AL
Fig 7 Monthly variations in the Simpson diversity

index of crustacean zooplankton
P <0.01) SAR S35 1 SAR 5C 5 TR A 1 5 TR
(r=0.266,P <0.05) .,pH(r=-0.322,P<0.05) i
FAG BT E S B #E(r =0.372,P <0.01) |
M4t a(r=0.450,P <0.01) JRE (r=0.524,P <
0.01) ABRAEMEL(r= —0.473,P <0.01) # g FAHH
Ko

R4 FHEPEIMEESKEEFHEIIT

Tab 4 Pearson correlation coefficients of the abundance of planktonic crustaceans and water quality parameters

FE BA RENC: UESS 7 HA i pH R
e -0.135 0.133 0.208 0.042 -0.105 0.266" -0.322" -0.233
ICES -0.023 0.372** 0.450" * -0.092 -0.064 0.524" " -0.143 -0.473""

Bt -0.048 0.365"* 0.450" * -0.075 -0.079 0.530" " 0.194 -0.477* "

i " 78 0.05 K B R CRU) 5 -

Note; ™ significant correlation (0.05) ;

3 iFig
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HAEA— KEE’J{#]/J&VEEH ABBE IR, KT

R B A RS TR BE A AS [RI R E A R I

;H\:Efju/ux L JEBAR P T W S8 K, A O 1A
TR AR R SRR T H AR A1 U0 5 1 T B WA

B PS8 T S T D 2, O TS BSOK AR v S
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TR TCER , ELER DR SE A6 T W AR 40 8 T A A ) )
e I T B A 2 K AR 28 R G B W e Rl HL
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PN E K A A W B R BRI A, 2 R TR
BAES RGN E (WH#15,2002) . EBBEEKX
7J<12|i'é,< AR T P R 2 2 PR T AR 20
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w?*ﬁ%:‘ﬁ/*f/ﬁﬁﬁﬂﬁi%? T 5 400 o) 3 T A A
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* " highly significant correlation (0.01).
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Community Structure of Crustacean Zooplankton in the
Qinshui River during Ecological Restoration

YU De-gin', GUO Ni-chun', TANG Xiang-ming’, GUO Long-gen’

(1. Resources and Environment College, Anhui Agricultural University, Hefei 230031,P. R. China;
2. Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008 ,P. R. China;

3. Donghu Experimental Station of Lake Ecosystems, Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan 430072 ,P. R. China)

Abstract ; Qinshui River, located in southern Taihu New Town of Wuxi City, provides a buffer zone for Taihu Lake.
Removal of particulate matter and nutrients by the buffer is important for improving water quality and maintaining
the health of Taihu Lake’s aquatic ecosystem. In 2014, an ecological restoration project was implemented in the
Qinshui River to reduce both non-point and domestic wastewater pollution. The ecological demonstration zone had
three important components; surface runoff collection and regulation; construction of an artificial stepped-pool sys-
tem with front damming; and an ecological restoration area. Eco-remediation technology combined the use bio-rope
and wetland plant restoration. As part of the project, the community structure of crustacean zooplankton and water
quality parameters in the stepped-pool system were compared with those in the ecological restoration area and the re-
lationship between water quality parameters and planktonic crustacean community structure was analyzed. The goal
was to evaluate the influence of water quality improvement on the planktonic crustacean community to prove the fea-
sibility and demonstrate the effectiveness of ecological restoration, based on changes in community structure. Dur-
ing the ecological restoration process (June to December, 2014 ) , planktonic crustacean samples were collected for
qualitative and quantitative analysis at eight sampling sites: three sampling sites ( Q1 — Q3) in the stepped-pool
system and five sampling sites ( Q4 — Q8) in the ecological restoration area. The water quality parameters measured
at each site included SD, T, pH, DO, FTU, Cond, TDS, Sal, TN, TDN, NO, -N, NH, -N, TP, TDP, Chl-a
and SS. A total of 24 species were identified, including 11 cladoceran species from 10 genera and 13 Copepod spe-
cies from 11 genera. Creiodaphnia cornuta, Bosmina coregoni, Limnoithona sinensis, Microcylops javanus and Meso-
cyclops leuckarti were the dominant species during the study period. The maximum density and biomass (1 005. 00
ind/L, 8 617.1 pg/L) of crustacean zooplankton were both recorded in August, while the minimum (1. 80 ind/L,
11.4 pg/L) were recorded in November and December. After ecological restoration, the biomass of crustacean zoo-
plankton increased from 892.6 wg/L (stepped-pool area) to 1 018.5 pg/L (ecological restoration area). Pearson
correlation analysis indicates that temperature (7 =0. 530, P <0.01), nutrients [ TP (r =0. 365, P <0. 365) ,
TN/TP ratio (r= -0.477, P <0.01) ] and chlorophyll a (r=0.450, P <0.01) significantly affect planktonic
crustacean biomass and other water quality parameters have no obvious affect. The abundance of planktonic crusta-
ceans displayed significant differences at different stages of restoration. The density and biomass of planktonic crus-
taceans were much higher in the restoration area than in the stepped-pools. Our research demonstrated that ecologi-
cal engineering that includes pre-reservoir technology, using bio-rope and wetland plants reduces nutrients effective-
ly and improves crustacean zooplankton community structure. This method of ecological restoration should be pro-
moted in future river eco-remediation projects.

Key words: Qinshui River; eco-remediation; crustacean zooplankton; biodiversity; bio-rope; ecological engineer-

ing



