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Fig.1 Plankton sampling sites of the Weishui Reservoir
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Table 1 Seasonal variation of environmental parameters in the Weishui Reservoir (Mean+SD)

5T 240 Parameter %2 Spring %12 Summer 2 Autumn 472 Winter
Kil/CWT 16.541.1 28.60.4 17.240.7 10.140.8
BEWIEE /m SD 1.740.8 1.4+0.8 1.040.3 1.24£0.2
w4/ (mg/L) DO 54+1.2 8.5+1.8 9.240.5 8.8+1.0
pH 8.4+0.1 8.84+0.2 8.3+0.1 8.7+0.1
B /m Depth 11.2+6.1 14.843.9 11.5+5.5 12.3£7.3
L5/ (pS/cm) Cond 236.5-16.4 246.1+10.4 212.3+20.7 197.1+6.3
SR APERE R/ (mg/L) TDS 183.549.5 149.746.1 162.5+18.5 179.3£7.4
nh4gE a/(pg/L) Chla 73445 16.54+12.7 17.443.3 10.1£3.2
HAA/(mg/L) NH,"-N 0.30-+0.06 0.17+0.09 0.18+0.05 0.36+0.1
T %/ (mg/L) NO; -N 0.5340.21 1.0940.10 0.644-0.56 0.4040.12
M/ (mg/L) TN 1.0540.37 1.5840.09 1.2640.49 1.0040.26
IEERREL/ (mg/1) PO, -P 0.030--0.002 0.005+0.004 0.020-0.002 0.03340.003
S/ (mg/1) TP 0.06-+0.01 0.03+0.02 0.04-+0.03 0.04+0.01
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Table 2 Predominant species of plankton in different seasons in the Weishui Reservoir
44 Dominance index
4 Code 5% Dominant species
%2 Spring K2 Summer #Z Autumn £Z% Winter
spl WA RS Pseudoanabaena limnetica 0.052 — 0.708 0.536
sp2 FOR AN 223 Leptolyngbya foveolara 0.099 — 0.119 —
sp3 /NEEEREE Chroococcus minor — 0.035 — —
spd F Bk Coelosphaerium kuetzingianum — 0.024 — —
sp5 [ & i Anabaena azotica — 0.029 — —
sp6 TRAEYR Sk Raphidiopsis sinensia — — 0.025 0.057
sp7 REFFF#E Synedra acus 0.160 — 0.035 —
sp8 TR WEATEE Fragilaria crotonensis — 0.048 — —
sp9 HEJE/INR#E Cyclotella catenata 0.161 0.023 — —
spl0 TUkE B4 B Melosira granulata 0.026 — — —
spll JNERIE Chlorella vulgaris 0.037 0.042 — 0.053
spl2 SEEREE Pandorina morum — 0.021 — —
spl3 MO Scenedesmus biguga — 0.069 — —
spld Wi EESE Cryptomonas erosa — 0.036 — —
spl5 B Cryptomonas ovata — 0.029 — 0.024
spl6 W2FA0 48 1 Keratella cochlearis 0.801 — 0.370 0.765
spl7 EH5 2 e 1 Polyarthra trigla 0.105 — — 0.028
spl8 i fe FR 48 1 Keeratella ualga — — 0.246 —
spl9 4R BFE U Brachionus diversicornis — — 0.038 —
sp20 KGR B % Bosmina longirostris — 0.110 — —
sp2l JH R F R Diaphanosoma brachyurum — 0.045 — —
sp22 T YA Nauplius 0.021 0.307 0.127 0.071
sp23 K4l Copepodid — 0.120 0.046 —
sp24 IR EIK F Mesocyclops leuckarit — 0.144 — —
sp25 R IK 3 Sinocalanus dorrii — 0.058 — —
" IORIZY R X YR . Note: “—” indicates that this species is not the dominant specie in this season.
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ZHEF S DO R A5 K IEAH M (7=0.64,P<<0.01) ,
5 Cond & 1 #H 5 (r=—0.60, P<<0.01) . st¥Fh5
IKIRIE ) 5C R 7 L /Nek s RORE B2 5 pH A DO

SIEAC Hath g PRk ES PO, PR
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1B BUIE 20 22 BERIORETFT 55 NO, -N AT WT 1)
LRSS, [R5 TP ARG /N ks | B [ Bk
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O E A KM (r=—0.44, P<<0.01) . W Fh 5K
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Fig.2 Seasonal variation in abundance and biomass of phytoplankton (A, B) and zooplankton (C, D)
in the Weishui Reservoir
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Fig.3 Spatial variation in abundance and biomass of phytoplankton (A, B) and zooplankton (C, D)
in the Weishui Reservoir
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Table 3 Statistical characteristics of CCA of plankton and environmental factors

TFIEFE 4 Phytoplankton 17 51 Zooplankton

41 42 3 4 W1 42 % 3 4
Axis1  Axis2 Axis3 Axis4 Axisl Axis2  Axis3  Axis4

SitE L

Statistical information

FFEAR Eigenvalue 0.721 0300  0.152  0.079  0.665  0.342  0.036  0.020
YR -IRIE A S R R 0 %

Cumulative explained percentage of species-environment variation

53.85 76.23 87.54 93.40 61.09 92.53 95.82 97.64

A B
1.0F ] 1.0} i
| 1
| ]
1
sp6 | DO spl7 i
| - |
I p i pH
i NH! -N i
I TDS )
: 1 Cond
1 1 sp21
! - I _ spu®
s [ N PO, -P i NO; N 8pas. P20
2 B e L . s — R
< 1
| |
| ]
|
| ]
|
! Chla po
|
: Cond :
| 1
! splo !
splOA : 8‘ :
-1.0L L ' 1 N " N —-1.0E ' -Spl 1 N \ N
-1.2 12 -1.2 12
Axis 1 Axis 1

“ACERIFUAAEY) ;< @7 ICERIFIF S . "A" stands for phytoplankton; "4" stands for zooplankton.
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Fig.4 Canonical correspondence analysis of plankton dominant species and environmental parameters
0.40~0.74, PE 7350 2.17 149 F1 0.62, 3R bE F 4R A% 2l i B2 39 AR /1N, {H 2 74 1k 35 L (&
PEAR RO S AR E I e R 5 IR HI M BE R 5C.5D).

F (B 5A 5B) o WSR3 Ak, 17 Ui A4 B9 3 Fh LI B A S 09 HY LD AT RO ik
ZREVESR B Sh IR BESAR/N  SARFES M H R DEE IR AN FET K BB FRIRS T T, S B 45 8
R A5 18 B B/ IMEL TR Sh W0 3 R ZAEPERR B BaKIREE T g IRk

5 —&—H @D —A—J 3.0 —a—H @D —A—J
N 3.
g % 2.5
B S,
Rl gm .= 4
Az 3 T
HE B #H.Z 1.5
w52 L
Rz 52 1.0
- ! A . 4 TEos —
0 0.0 —
# B T %3 & B % %
Spring Summer Autumn Winler Spring Summer Autumn Winter
KREZAT Sampling season RREFTY Sampling season
3.5 . H —e—D —A—J 3.0 -+ —e—D —AJ
x 30 £ 2.5
< 25 B
g 2 g £ 2.0
w7 2.0 n =
CHIZ 5 ’/._.\./'\0/0—0 HI 15 o———o/.\o\./r—ﬁ\.
% 10 ﬁ’i 1.0
"2 05 A—a—a 4 A —A—A A T2 0.5 A—a—A—A_, A4
0.0 — o o o o o 0.0 — 2
S1 82 S3 S4 S5 S6 S7 S8 S1 S2 S3 S4 S5 S6 S7 S8
FAE R Sampling site FAE R Sampling site

B 5 CAKKEFRFEYA.OMZFHENY(B.D) ZHMEHMNH =T
Fig.5 Seasonal and spatial variation of phytoplankton (A, C) and zooplankton (B, D)
diversity index in the Weishui Reservoir
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Characteristics of plankton community structure and water quality
evaluation in Weishui Reservoir

BAI Xuelan', FAN Zeyu', XU Juchen', LIN Shen', MA Shuaibing',
HUANG Luguan', L1 Jinneng', HOU Jie"*,HE Xugang'*

1.College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China;
2.Engineering Research Center of Green Development for Conventional Aquatic Biological Industry
in the Yangtze River Economic Belt, Ministry of Education, Wuhan 430070, China

Abstract In order to clarify the characteristics of plankton community structure and understand the
current status of water quality in Weishui Reservoir, in this study, plankton and water quality surveys were
carried out in the typical area of Weishui Reservoir in July (summer) and November (autumn) 2021, Janu-
ary (winter) and March (spring) 2022. The results showed that there were 75 genera and 129 species of
phytoplankton, mainly Chlorophyta, and 23 genera and 31 species of zooplankton (rotifers and planktonic
crustaceans) , mainly rotifers. The dominant plankton species mainly included Cyclotella catenate,
Scenedesmus biguga, Pseudoanabaena limnetica, Keratella cochlearis, nauplius, etc. The annual mean
density and biomass of phytoplankton were 1.656 <107 ind./I. and 6.32 mg/L., respectively, and the annu-
al density and biomass of zooplankton were 1.75X10” ind./L and 1.92 mg/L, respectively. In terms of spa-
tial distribution, the abundance and biomass of plankton decreased gradually from the upstream channel-
type area to the downstream open-water area. Canonical correspondence analysis showed that PO,* -P,
WT, pH and DO all had important effects on the ecological distribution of plankton communities in Wei-
shui Reservoir, while NO; -N and Cond only had an effect on phytoplankton. According to the evaluation
of species diversity, the plankton community structure of Weishui Reservoir is relatively stable, and the wa-
ter quality in the reservoir area is in the mesotrophic status.

Keywords Weishui Reservoir; plankton; community structure ; environmental factors; water quality
evaluation; biodiversity; water ecological security; fisheries stock assessment; water ecological environ-

ment assessment

(A3 H )



