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Characterization of the zooplankton community and assessment of
the water quality in Zhushuqiao Reservoir

XU Luowei, HUANG Guojia, WANG Xiaoqing*, XU Dajian, ZENG Cong, PENG Na, LI Xiao

(College of Animal Science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: We collected samples from Zhushugiao Reservoir in Liuyang city, Hunan province for six times in April, June,
August, October, December of 2016 and March of 2017. The samples were subject to analysis of zooplankton and water
physical and chemical indicators. The results showed that 102 species of zooplankton were identified in the reservoir, and
the amounts of protozoa, rotifer, cladocera, copepoda were 31, 21, 23, 27, respectively. The number of species identified
in the sampling surveys in summer, spring, autumn and winter decreased in order. The number of protozoa, rotifers and
branch horns dominated in spring, and the copepod dominated in summer. The dominant species were 10 species
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including Bosmina coregoni, Mesocyclops leuckarti, Moina sp., Moinairrasa, Tintinnopsis sinensis, Calanus sp., etc. The
average zooplankton density was 52.27 ind/L with a range of 6.90-304.50 ind./L. The ratios of densities of cladocerans,
copepods, protozoa and rotifers in the total zooplankton density decreased in order, and the average biological density of
autumn, summer, winter and spring decreased in turn. The annual average total biomass of zooplankton was 2.13 mg/L,
the average biomass of cladocerans, copepods, rotifers and protozoa decreased in turn. The zooplankton population
category can be divided into 2 groups, subdivided into 3 small groups. The impact of the three indicators, the dissolved
oxygen, potassium permanganate index, and ortho phosphorus had significant impact on zooplankton population types.
The Shannon's diversity index, evenness index and abundance index were 1.27, 0.56 and 1.53, respectively. The annual
average water temperature of Zhushuqgiao Reservoir was 21.23 °C, the annual average dissolved oxygen 2.67 mg/L, the
annual average transparency 2.09 m, and the annual average pH value 7.45 and the water body generally weakly alkaline,
the annual average chlorophyll 18.67 pg/L. And, the annual average potassium permanganate index and the annual
average contents of dissolved oxygen, total phosphorus, total nitrogen, ortho phosphorus, ammonia nitrogen were 2.11,
7.32, 0.03, 1.75, 0.02, 0.11 mg/L. Integrating physical and chemical factors of the water body and modified Carlson
trophic state index showed that the water body was at moderate pollution and medium-eutrophic level. This indicated that
Zhushugiao Reservoir, as a source of drinking water, require to strengthen the management and regulation for
anti-pollution.

Keywords: zooplankton; community structure; shannon-wiever; pielou's index; margalef's index; modified Carlson
trophic state index; eutrophication; Zhushuqiao Reservoir
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Fig.3 Annual changes in density and biomass of the Zhushugiao reservoir
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Table 3 Dominant species and dominance of zooplankton in Zhushugiao Reservoir

(Y)

(Tintinnopsis sinensis) 0.02 0.03
(Asplanchna priodonala) 0.02
#&(Bosmina coregoni) 0.52 0.62 0.54 0.30
#&(Bosmina longirostris) 0.03

% (Moinasp.) 0.08 0.11

#%&(Moinairrasa) 0.07
(Nauplii) 0.03

(Mesocyclops leuckarti) 0.05 0.02 0.33 0.25
(Calanus sp.) 0.02 0.03

(Harpacticoida sp.) 0.02




46 1 81
25 SEIEFMBLSG 2.6 FEZHEMIERS
4 H’ 127 D
9 3 JBJ 1.53 J 0.56 6 J D
Kz 1
HzZ DB DXY 1 2 H
H’ o
DB DXY
D J
HZ 1
RDA DO CODy, PO43 "o
FHRIEE O FEERE B5 R
1.5 |
(95 CODy, HZ =
PO, DB DXY =00
N
DO JB] KZ 03t
0.0 L L L
B "7 Ex A7
=
9|2 9|4 9|6 9|8 l(l)O
KZ Bl 6 #IMFKEZHNEFEEEENELTL
Fig.6  Seasonal variation of zooplankton diversity index in
[ Zhushugiao Reservoi.
JBJ
3 #hitEitie
DXY
I [10]
DB
HZ [10]

B4 wRRKEZFNBEENREDTER
Fig.4 Clustering dendrogram of Zooplankton community in
Zhushugiao Reservoir

sp JBJ
"
CoD
DO
DB Kz
2 [] -
2o
E DXY
[ ]
PO4
DB
Bl - :
-10 s 0 5 10
dbRDAI
73.5% 75.9 21.5
22.2%
B 5 HRIFKESANEHSIZFNMEELRR 5K
[RIEHR RDA SR

Fig.5 Results of RDA analysis of zooplankton population types
and water quality indicators at each sampling point in

Zhushugiao Reservoir

5

60%

6 102

[14]



82 ) http://xb.hunau.edu.cn 2020 2
a_
60% J
. [18-20]
TSIM(TP)  TSIy(Chl.a)
3] TSIu(SD) 3 _
II _
RDA DO
CODy, POy JBJ
KZ DO
HZ DXY DB CODyy POy
S
(1]
[16] [J] 2013 37(3)
488-494

[17]

II

[12]

II

WANGXQ ZENGYY WUHH etal Investigation
on plankton community composition and water quality
state in the mainstream of Xiangjiang river[J] Acta
Hydrobiologica Sinica 2013 37(3) 488-494

(2] [M]

1995

HANMS SHUYF Atlas of Freshwater Organisms in
China [M] Beijing Ocean Press 1995

[3] M] 1960
HE Z H Aquatic Biology [M] Beijing People's
Education Press 1960

[4] GB 3838—2002 [S]
GB 3838—2002 Environmental quality standards for

surface water[S]

[J] 2009 28(10) 2048-2055
GAOQ XUZL Species composition and diversity of
zooplankton in Oujiang River estuary in summer and
autumn[J]. Chinese Journal of Ecology 2009 28(10)

2048-2055
(6]
(2007
—2011 )] 2013 22(2)
240-245

YANGML HUZIJ LIUQG etal Evaluation of water
quality by two trophic state indices in Lake Qiandaohu
during 2007-2011[J] Journal of Shanghai Ocean
University 2013 22(2) 240-245



83

(1]

[12]

[14]

[J] 2002 18(5) 4749
WANG M C LIU X Q ZHANG JH Evaluation method
and classification standard on lake eutrophication[J].
Environmental Monitoring In China 2002 18(5) 4749

[D] 2013
LIN Q Study on the relationship between zooplankton
community structure and environmental factors along

with comprehensive evaluation of water quality in Dishui

Lake [D] Shanghai East China Normal University
2013
M] 1991

ZHANG JM HE Z H Manual for Survey of Fishery
Natural Resources in Inland Waters [M]
1991

Beijing
Agriculture Press
[M]
1990
SHEN Y F New Technology for Microbiological
Monitoring[M]
1990

Beijing China Architecture & Building

Press

[D] 2007
WANG F J Evaluation of water quality and the type of
nourishment in the east-half of lake Chaohu by means of
plankton[D] Hefei Anhui Agricultural University 2007

[D] 2008
YANG X L Study on the community characteristics of
zooplankton in Zhushuqiao Reservoir and biological
evaluation of water quality [D] Changsha Central South
University of Forestry and Technology 2008

] 2016
36(16) 5126-5132
JUYF YUHXYUT
community structure and water quality of Xiquanyan
Acta Ecologica Sinica 2016 36(16)

et al The zooplankton

Reservoir [J]
5126-5132

2006

[16]

[19]

26(8) 2646-2654

ZHAO S Y HAN B P Size structure of the metazoan
zooplankton community in a tropical lake Xinghu Lake,
South China[J] Chinese Journal of Ecology 2006 26
(8) 26462654

SWIERZOWSKI A GODLEWSKA M POLTORAKT.
The relationship between the spatial distribution of fish
zooplankton and other environmental parameters in the
Solina reservoir Poland[J] Aquatic Living Resources
2000 13(5) 373-377

PINTO-COELHO R PINEL-ALLOUL B METHOT G
et al Crustacean zooplankton in lakes and reservoirs of

temperate and tropical regions variation with trophic

status[J] ~ Canadian Journal of Fisheries & Aquatic
Sciences 2005 62(2) 348-361

] 2005
40(5) 8-13

XIEJJ XUYQ CHENYS etal The relationship of
community structure of zooplankton and the water
pollution of the Jinjiang river valley[J] Chinese Journal

of Zoology 2005 40(5) 8-13

[J] (
) 2007 46(6) 913-919
LIU C YU N CHEN L Q

communities and bio-assessment of five Rivers in the

et al Zooplankton

outskirts unit of southwest ShanghaiJ] Journal of Fudan
University (Natural Science) 2007 46(6) 913-919
ROGOZIN A G

zooplankton in lakes differing in trophic status

Specific structural features of
species
populations[J] Russian Journal of Ecology 2000 31(6)
405-410

WANG X F ZHANG C X GONG Y Y

Zooplankton community structure and seasonal patterns in

et al.

the Zhanjiang Harbor waters China[C]//2011 International
Symposium on Water Resource and Environmental

Protection Xi’an IEEE 2011 3 1943-1946

T 4R E S
R E



