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Fig.1 Experimental apparatus
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AR VR 5T () B3 b L | P 2 ) 7 4 SPSS 22.0
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AN R b BE ) 3 SR A SR TR BN ) o R L 2
3 P AN [R] 5 2 o A 1E 2R I R K R oS AL A
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mg/L F1(31.67+2.47) mg/L, H 12 h 5% B i &£ 7 5 N
(7.40+0.48) mg/L . (12.96+1.91) mg/L H (20.20+2.2)
mg/L , 2 J 1 A S B A 3R T2 £ 48 h AH 5 B ik
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(17.5422.31) mg/L. i S A S FE o 2 4 & 7 72
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Tab.1 Fitting equations of hydrogen peroxide

concentration released by calcium

peroxide in raw water from Donghu Lake

e |

/mg L MG T R
40 » =-1.989x+0.0805x2-0.001006:*+21.74 0.9599
60 y =-1.363x+0.03954x2-0.00035x*+24.82 0.9107
80 y =-1.725x+0.04967x2-0.0004194x3+35.15  0.8121
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(8.46+0.20) mg/L #1(13.7320.53) mg/L(& 3-b), 1 F
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Fig.2 Release of hydrogen peroxide for
each CaO, treatment
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Fig.3 Hydrogen peroxide content at different depths for each Ca0, treatment
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Fig.4 Orthophosphate concentrations at different depths for each treatment
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Fig.5 Phytoplankton community changes at different depths for each treatment

— & Mt # (Scenedesmus bicanda) VU JB i}
(Scenedesmus quadricanda)  $% J& 4F 4§ B (Ankis-
trodesmus angustus) ~ /NEKEE (Chlorella vulgaris) , Ti&
P T /NIRFE (Cyclotella sp.) < FORL EL B 88 8 A8 Fp

(Melosira granulata var. angustissima) 1 F7% (Syne-

dra sp) BRI FES L T N B o 238 b UK i i
(Scenedesmus bijuga) F135 Ml £ 4 % (Ankistrodesmus
convolutus) I FE I, FeE 5 B8 38 (Melosira sp.)
P B AEAR T 2 ) i A S A B N — i R R AE
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Tab.2 Variation of dominant phytoplankton
species for each treatment

% . LIRS
ES CK 40 mg/L 60 mg/L 80mg/L
= EIS’E‘ln‘A
RS 0.7394 0.0556 0.0829 0
Pseudanabaena sp.
S B S
.Jrz‘z(?é. 0.0929 0.0529 0 0.0227
Merismopedia sp.
bl v
i TR 0.2668 0.1052 0.0433 0.1434
i Limnothrix redekei
s
N L ¥ S
I . At 0.0409 0.0097 0.0291 0.0298
Dolichospermum sp.
P
.Mi{”f 0.0835 0.0072 0.0431 0.0497
Microcystis sp.
T T
Dactylococcopsis rhaphidiodes 0.0357 0.01060.00220.0033
QEW% 0.0630 0.0291 0.0043 0.0189
Scenedesmus bicanda
XXXﬁ}]ﬂyg'a\” 0.0157 0.0379 0.0232 0.0624
Scenedesmus bijuga
=
VaFe ik . 0.1218 0.0278 0.0608 0.0288
%t Scenedesmus quadricanda
HE i e
i . BT 0.0042 0.0225 0.0223 0.0149
Ankistrodesmus convolutus
Jo 7 4T S
. Bt 2T 0.0273 0.0119 0.0093 0.0096
Ankistrodesmus angustus
R

Chiorella vulgaris 0.0221 0.0086 0.0062 0.0064

AR LB R AR AR T

Melosira granulata

0.1260 0.0125 0.0490 0.0213

fik var. angustissima

ﬁ /NIREE Cyclotella sp. 0.4285 0.1774 0.2360 0.2300
B Melosira sp. 0.0252 0.0159 0.0233 0.0284
B FFE Synedra sp. 0.0630 0.0167 0.0229 0.0274

PAMEE 3% a & B R AR 0 3 2R A ) & 5 IR 3 1%
LA (E6). BEREILEK , KFEH 4R a & &
3 2 PRAK (P<0.05) , 80 mg/L id 480 4b 45 kb F 20 fi 26 1
W2 (P<0.00D) . JKJEM 283 a & B AE 0~24 h T
T B A F)(271.00+15.66) wg/L, B J5 B0 T .

3 it

3.1 SEERhERERIEE K ERERE
VBN — s AR, 1 S8 A A RE 4 SR T80 2]
1k & (Wang et al, 2016) , H 7E K M4 T B iE P A %
(ROS) , 45 HO- 1 0,+~(Ma et al,2007) . 406080
mg/L ()3 S A E AR 57K A BB i it S A S
= 4 9 A] 1A (16.85+0.84) mg/L- (20.87+0.92) mg/L.
(31.67+2.47) mg/L,iX 5 Lu(2017) 73 H i i S Ak 45 fg
BN 0.47 g/g i HAE M S AT . g A

B f A KERENF E S & RE, —H
T A2 PR A S8 A B A DR T, a3k N KA 5 PR AR
FEJRCHS , BB i E e AR JE A 8GR — 07
THT , R TBCAT I S A MK AT IS JZ 8 28 ) 3R 29 B )
E R, 5 GRS Y
FEACH ) I A S B0 T FAE KR T i 2 AR
. (Hu et al,2020) .

EF— IR, i E AL A B S 5 5 T 5 K Ak
TR IR 35 AT T8 BRANIE T /K I 32 Bl 2K 128 LR 2
JE£ ¥ 7 (Zhou et al, 2019; Cho & Lee, 2002) , A] &
B AR KA H IE B IR 2R IR FE (P<0.05) o T B IR 25 4
WA SR TR SR B BT 0 75 11 32 B PR 1 B 2R
AP F 30 4 1) K A B R B R ke B s B SIS 4 B R
IKEETER
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BT A F KR B A A F G R RE 70, 32K
by 38 JER 49 5 1 5% T 3k AR A A BT R ) e AR R
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(20111 2.5 mg/L ik 48 Ak 00T Bl 134T TSR
(] B 4 DA 34 mg/L =08 1 3.5 mg/L 53R & S AL SR
(PAC) X 7K A4 H I 3 3% a (1) 25 [ 2804 3] 98.2%; 24
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Wang et al, 2015) , {2 {1 I 2% % a B4 7 R 240 i 22 A 4
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33 HEMAFBEFEFEERRIERENEE
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ABh o FE VRV R A AR 5 Tl (4 28 A v, 3 A ik 8 v
I A B R 2 SR AN A B S T B T, IR R
& 5 JFAZ A YR EAZ A Y A0 i 45 8 5 ThRg S DT A
K, B R EA BT AU B R gs 4, HLEA AR
A Bk B i A0 U DA PR if iR SR A T
S S A B R AR 4T 44k B 3B (Shigeoka et al, 2002) ,
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Fig.6 Chl-a concentration at different depths for each treatment
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Effects of Calcium Peroxide on the Phytoplankton Community and
Water Quality of Donghu Lake, Wuhan

ZHANG Yu-heng', LI Bo*’, SONG Gao-fei’, QIU Chang-en', BI Yong-hong®

(1. College of Life Sciences, Hubei Normal University, Huangshi 435002, P.R. China;
2. University of Dalian Ocean, Dalian 116023, P.R. China;
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Abstract : Overgrowth of phytoplankton, particularly cyanobacteria, seriously impairs water quality
and is frequently removed with chemicals. Calcium peroxide is an environment friendly and highly
effective strong oxidant that slowly releases hydrogen peroxide to water. Although calcium peroxide
is widely used for substrate improvement and oxygenating aquaculture ponds, little research has
been conducted on its effects on water quality and phytoplankton. In this study, we investigated the
effects of calcium peroxide on the phytoplankton community and water quality of Donghu Lake,
Wuhan, aiming to provide guidance for the application of calcium peroxide for treating cyanobacteria
blooms and managing eutrophication. Water was collected from Donghu Lake on October 27, 2020
and placed in 2.0 m cylindrical containers, with three calcium peroxide treatments (40, 60, 80 mg/L)
and a control group. Twenty—four hours before and after treatment, water samples from each treat-
ment were collected for quantitative and qualitative determination of phytoplankton and water quality
parameters. The hydrogen peroxide concentration was determined by the I, method, orthophosphate
by the phosphomolybdenum blue—ascorbic acid method and chlorophyll-a by the acetone extraction
method. The highest concentrations of hydrogen peroxide released in the calcium peroxide treat-
ments (40 mg/L, 60 mg/L. and 80 mg/L) were, respectively, (17.04+0.82) mg/L, (22.21+0.81) mg/L
and (31.67+2.47) mg/L. Release of hydrogen peroxide lasted 36—48 h in all calcium peroxide treat-
ments, and the hydrogen peroxide content at a water depth of 0—1.0 m was higher than at 1.0-2.0 m.
Calcium peroxide significantly reduced the orthophosphate content of bottom water as well as the
chlorophyll—a concentration and the relative abundance of cyanobacteria in all treatments (P<0.05).
The relative abundances of chlorophyta and diatoms increased, consequently altering the dominant
phytoplankton species. Calcium peroxide effectively improves water quality by reducing phosphorus,
restructuring the phytoplankton community and reducing the biomass of cyanobacteria.
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