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Evaluation of zooplankton community structure and water quality of Guishui
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Abstract: Zooplankton are sensitive to changes in the water environment and can characterize the degree of water pollution.
The zooplankton community structure in the Guishui River was investigated in 2017, the temporal and spatial variations in
zooplankton community structure and their relationship with environmental factors were analyzed, and water quality was
evaluated using biological evaluation methods. The results showed that there were 4 phyla, 22 genera, and 88 species of
zooplankton in the Guishui River, dominated mostly by rotifers and protozoa (42 species), the average cell density and
biomass of zooplankton being 5041.58 ind/L and 2.88 mg/L, respectively. CCA analysis between the zooplankton
community structure and environmental factors showed that water temperature, pH, DO, and NH,-N were important factors
affecting changes in zooplankton community structure in the Guishui River, and the relation of Anuraeopsis fissa, Trichocerca
lophoessa , and Keratella cochlearis to nitrogen and phosphorus is extremely significant in the water body. These species can
be used as eutrophication indicators for monitoring water quality. The annual values of the zooplankton diversity index (H) ,
evenness index (J), and richness index (D) of the Guishui River were 0.43, 0.31, and 0.41, respectively. The overall

evaluation results showed that the Guishui river was at the level of medium to high eutrophication, especially in the urban
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areas which were highly polluted, indicating that the ecological function of the Guishui river was impaired, and that the
water quality needed further improvement and treatment. The results of this study can provide a theoretical basis for water

quality assessment, water environment monitoring, and water pollution control of the Guishui River.

Key Words; Guishui River; zooplankton; community structure; CCA analysis; water quality evaluation
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Fig.2 Distribution of zooplankton species during the wet period B3 #KBFREHIEI
Fig.3 Distribution of zooplankton species during the dry period
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Table 1 Dominant species and dominance of zooplankton in the Guishui River

Heih % B Dominance

Dominant species 6 H June 7 H July 10 A October 11 A November
FHEL AR Polyarthra trigla 0.24 0.07

B Vorticella 0.18 0.15 0.14 0.08
FYRfa B I Anuraeopsis fissa 0.06 0.02

i A HL Trichocerca lophoessa 0.05 0.06

FUE VU, Tetrahymena priformis 0.04 0.05
Beits i Strobilidium 0.38 0.03
W21 48 0 Keratella cochlearis 0.05
YIRS Didinium balbianii 0.03
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Table 2 Density and biomass of zooplankton in the wet period and dry period of the Guishui River

A 6 A 7 A 10 A 11 A Sy
Month June July October November Average
A s B/ (/L) 3450.00 1005.00 2625.00 1200.00 2070.00
Protozoon W/ (mg/1) 0.18 0.05 0.13 0.06 0.11
e R/ (A/L) 8970.00 1885.00 135.00 870.00 2965.00
Rotifera YR/ (mg/LL) 9.79 0.35 0.03 0.39 2.64
(53 ES R/ (A/L) 1.12 0.01 0.03 5.00 1.54
Cladocera WY/ (mg/L) 0.06 0 0.01 0.25 0.08
e B/ (A/L) 18.51 0.51 0.14 1.00 5.04
Copepoda Y/ (mg/L) 0.17 0.02 0.01 0.02 0.06
s B/ (A/L) 12439.63 2890.52 2760.17 2076.00 5041.58
Zooplankton W/ (mg/L) 10.19 0.42 0.17 0.72 2.88
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Fig.4 Number of zooplankton at different sampling points in Fig. 5 Zooplankton biomass at different sampling points in
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Table 3 Mean value of physical and chemical indicators of water bodies in different periods of Guishui River ( mean+SD)

F5FF Index B} Unit 6 A June 7 H July 10 7 October 11 /1 November
¥ Temperature < 23.25+1.54 20.60+1.41 19.03+2.47 15.98+2.64
pH 7.58+0.21 7.50+0.33 7.41£0.18 7.28+0.44
SD em 37.40+1.36 41.56+2.07 32.71+1.58 44.83x0.59
DO mg/L 7.4120.25 8.38+0.19 10.03+0.21 12.89+1.05
CoD mg/L 31.50.67 20.92+1.05 29.74+0.79 24.33+1.35
TN mg/L 1.51£0.14 1.3420.45 0.9120.03 1.3120.48
TP mg/L 0.29+0.02 0.2420.04 0.22+0.01 0.16+0.07
NH,-N mg/L 1.09£0.09 0.86+0.05 0.50+0.02 0.75+0.08
NO;-N mg/L 0.29+0.02 0.36+0.03 0.3120.04 0.42+0.04
chl.a pg/L 21.78+1.97 18.89+2.43 15.23x1.51 18.50+2.97
A1 5% Conductivity ps/cm 500.60+12.81 800.60+17.95 618.60+15.87 723.8+23.41

pH: & F U Potential of hydrogen; DO i fift % 7% it Dissolved oxygen; COD: fb 2% 75 4 /& Chemical oxygen demand; TN & Z ¥ & Total
nitrogen ; TP ; BBV Total phosphorus; NH,-N: Z{ & ¥ Ammonia nitrogen; NO;-N . il &% Nitrate nitrogen; Chl.a: %% Z a Chlorophyll a

x4 CCA HTHZETENMABFKED
Table 4 Codes of zooplankton Species for CCA

415 Number FhiZ Species 4ii*5 Number P2 Species
S1 R Z A58 R Polyarthra trigla S5 FUIY URE I Tetrahymena priformis
S2 B Vorticella S6 Bedts . Strobilidium
S3 SR B . Anuraeopsis fissa S7 YT 6 FF 46 1L Keratella cochlearis
sS4 S 5+ FE 48 HL Trichocerca lophoessa S8 BAIRMIE HL Didinium balbianii

S1:HFh 1 speciesl ;S2 ;. IF 2 species2;S3 . WIFf 3 species3 ; S4. YIF 4 speciesd ; S5 WIF 5 species5 ;56 : PIFH 6 species6; ST : PIFl 7 species] ;S8
P)Fh 8 species8
H A=Y Z FEHE RSB 25 3 v AT, Shannon-weaver ZAEMEFE L H FI Margelaf =& BEFE %X D ¥ R hoK ]
I E G HOIRES  Pielou ¥ 5 EFREL T WK B h BT QUIRES
x5 B SHEIREREESCEPYEREE)

Table 5 Spatiotemporal differences in zooplankton diversity index ( Mean+SD)

. A 1y Month WA Site
. H H A A
Index 6 7 10 1 s6 S8 $9 S10
June July October November
H 0.55+0.17 0.40+0.16 0.28+0.11 0.51+0.20 0.48+0.06 0.31+0.11 0.40+0.02 0.57+0.05
J 0.39+0.15 0.28+0.11 0.20+0.08 0.37+0.14 0.35+0.15 0.22+0.07 0.29+0.05 0.41+0.04
D 0.34+0.02 0.44+0.07 0.41+0.06 0.43+0.0] 0.33+0.02 0.34+0.04 0.39+0.08 0.31+0.04

H. ZFA% 45 %1 Shannon-weaver index;]J: 5] BEFE %L Pielou evenness index; D FEEIEE Margalef’s richness index

3 e

3.1 FHIF SR S I A AR
F LA RIFTE S 2R AT, WhoK il s ) 2 2 e A AR s IR A SR i % 3k 42 B R R 2R
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Fig.6 Canonical correspondence analysis of species—environmental relationships in Guishui River system
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