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FEK AT A SR 48 = o
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1.1 XWEMRERE

Ry BRI i A A 4l B, R SR f 2 5 (Microcystis
aeruginosa) (4i'>: FACHB-836). /R (Chlorella
pyrenoidosa) (4i'5: FACHB-17)¥It) [ F [E Rl
IKAEAE YIS T IROK B 2, DR SR Tn e R ]
BG-11 #5557, /INKiERH SE - H635 5%, BG-
11, SE ¥Rk A A Mo ey ik e il

AP AE g 25°C ., JERAE 2000 Ix,
JEHEEAEL 121« 12D, AR RS2 sh el —IK .

12 SEWHE

121 XWH|RMAEEFE LW ILspt
YA, £ 0.3 mol/L HCI Hi2¥{d 30 min, FFIZEIRK
YT HET, 121°C R R ZEVR KA 30 min & H .
1.2.2 #EFRIEEF 05— B T X8
KIAR SR BE /IR, R TR B ZE 3000 r/min
20 15 min, 48 FVEW, H 15 mg/L 1) NaHCO;
VIRVE G T L, AR 3 R, HICHE KRR
Ja o3 e A\ G2 i TR 287 K i 5 1) BG-11 ., SE 1557
Wb, PIFhHeRR A R B AR EE 44 2.0%10° cells/mL,
s pH HIH R 7.0,

1.2.3 EWEIT RHIELSERM L, R T
AR JE20°C . 25°C | 30°C)FDE IR IR EE (2000 Ix |
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(1) PR B (ACD)I 2 5 IR B i 2 113

f )5, BRERE 1 mL AR, AR 1065, 78
e AR 400 I /NER T H5OB - #5 fot e 1
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BRNEREE AR KRR pH o X PIFP ik
BAEAFA A 5T KR T pH B 0EApH i
MR F 200, sl R s, ki s
INERBEXT KRS pH RS2 PR BE | SRR B Y
22 H AR N &L B 25 S B 3 (P<0.05), Hirf, IR
JFE RS2 R TG BRI BE (520 B R 2 e /)N
ERPEAEMHUKIAEE pH IR B AEE i o E 2 57
(P<0.01), HiZRiBEseyE A R0 2 m T/ ek,
I 5 1 () ) 3 ol T R /N BR AR AT K IR v
() pH (ARG IRApH LI 1. K 1 aTLIE 1, &
X 2 e e AR (K A 5E pH b TR B2 3R L
25 CLL>20°CAI>30°CHL, St i 8 X il 4 ol 20 i
PR IASE pH T HIE BEFRIA 2000 1x 2> 4000 Ix
>6000 1x 2H, I FIE IR B (14 58 HAE G4
SRR MK IR pH LIHIRE RN 25°C/
2000 Ix ZH4>25°C/4000 Ix ZH45>25°C/6000 Ix 44
>20°C/2000 1x ZH£>20°C /4000 Ix £H45>20°C/6000 I1x
ZH4A>30°C/2000 Ix ZHA4>30°C/4000 Ix 41 5>30°C/
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JKIFHE ApH
ApH of water environment

2000 1x 4000 Ix 6000 1x {2000 Ix 4000 1x 6000 Ix|2000 1x 4000 Ix 6000

20C

AERE . StHEREHE

different temperature and light intensity combinations
n=3; x:SD
K1 ORFENREE . JGHREAG S0 N Sk e e
INERBEDE (K PR35 pH AR AL i ApH
b AN ] B 5 RS B ] 22 57 2. 35 (P<0.05).
Fig. 1 ApH of water environment for M. aeruginosa
and C. pyrenoidosa at different temperature
and lights intensity combinations

Values with different letters for column are significantly
different from each other (P<0.05).
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B3, ApH i5% 0.57,
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R VA R A B B AR S BT 3 d AN I,
AR e m [ AR KA pH B3 b, 52
B W K IAEE pH il 2 i 200 2% (%) B4 it 75,
(AR E] 9.50 DL L RN 25°C | SRR A
6000 Ix HJ 35 241 e 235 B2 34 i S OK RS pH 1Y) b+
B, BRSNS 10 KIREIRRME 1.1x
107 cells/mL, 7KFREE pH 72045 9 Rk FIE(E 10.83,

K S~E 7 ATLVAE H, ASCEE 1 Kk, £
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e pH JRBEZ Th s, 5250 1 A) 5 20 i 2% B K 34
5% pH B7ES 10 Kk B HmKMH, IREH 30C . Ok
R B2 R 6000 1x B fie ok B8 38, 38 400 it 2 132 TR 3 11
FORAH 8.1x10° cells/mL, 7KERIEE pH IAZIIEAH 7.73
23 EFEFMERE. MNKGEREAREESKRE
pH BIHE X M5 Hr

S5 1 () i ) S T T L /N BR U A
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B2 20°CA DGR ST i o folo b o ot 8 2 SOK A8 pHL 22 Ak
HE A TR] B B 2 7 Bt 7] 22 52 .25 (P<0.05).
Fig. 2 Cell density of M. aeruginosa and the pH value of water environment at 20°C and different light intensities
Values with different letters for column are significantly different from each other (P<0.05).
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Kl 3 25 CATRDEHIR AR AF T il 2ok Gl v o 4 B2 S K B 5E pHL 724k
HE AN TR B9 7 B 2 s B 1] 22 53 12 3 (P<0.05).
Fig. 3 Cell density of M. aeruginosa and the pH value of water environment at 25°C and different light intensities
Values with different letters for column are significantly different from each other (P<0.05).
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A b A T ) 5 B3R R K 19 22 7 4. 35 (P<0..05).
Fig. 4 Cell density of M. aeruginosa and the pH value of water environment at 30°C and different light intensities
Values with different letters for column are significantly different from each other (P<0.05).
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Fig. 5 Cells density of C. pyrenoidosa and the pH value of water environment at 20°C and different light intensities
Values with different letters for column are significantly different from each other (P<0.05).
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Fig. 6 Cells density of C. pyrenoidosa and the pH value of water environment at 25°C and different light intensities
Values with different letters for column are significantly different from each other (P<0.05).
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Fig. 7 Cells density of C. pyrenoidosa and the pH value of water environment at 30°C and different light intensities
Values with different letters for column are significantly different from each other (P<0.05).
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Fig. 8 Correlation of pH value and cells density of
M. aeruginosa and C. pyrenoidosa
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Effects of Microcystis aeruginosa and Chlorella pyrenoidosa on water
environment pH

SU Fawen"?, GAO Pengcheng', LAI Qifang', YAO Zongli', LU Jianxue', ZHOU Kai', ZHONG Qicheng',
ZHENG Liang', WANG Hui'

1. East China Sea Fisheries Research Institute, Engineering Research Center for Saline-alkali Water Fisheries, Chinese
Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: With the continuous development and utilization of saline-alkali land, increasing quantities of sa-
line-alkali water are being used for fisheries. However, the high pH value of the saline-alkali water environment is
always a major factor restricting such aquaculture. Previous studies have revealed that the water environment pH
value is mainly a result of the impact of CO, balance system (CO3 —HCO;—CQO,); the CO, balance system and
activities of algae are also closely related. Microcystis aeruginosa and Chlorella pyrenoidosa, two dominant mi-
croalgae species in saline-alkali aquaculture ponds, are of great importance in feed, nutrition and the aquaculture
industry. Most studies have focused on the growth and reproduction of M. aeruginosa and C. pyrenoidosa, and
only a few have reported on their relationship to the pH value of the water environment. In this study, anorthogo-
nal experiment was designed to study the effects of temperature (20°C, 25°C and 30°C) and light intensity (2000 lx,
4000 Ix and 6000 1x) on the regulation of environmental pH by the growth of M. aeruginosa and C. pyrenoidosa.
The results showed that temperature, light intensity and their interactions had a significant effects on the pH value
of the algal medium, and there was a clear increase in pH during the exponential growth phase of these species.
The water environment pH value of the M. aeruginosa medium generally increased by more than 9.50 as that alga
grew under various temperature and light intensity conditions. The highest pH value of this medium was observed
at 2000 1x and 25°C. Under these conditions, the water environment pH value of the M. aeruginosa medium
reached its maximum value of 10.83 on the 9th day and the maximum algal density of 1.1x10 cells/mL on the10th
day. The highest pH value of the C. pyrenoidosa medium was observed at 6000 1x and 30°C. With the temperature
and light intensity increasing, the maximum pH value and algal density were 7.73 and 8.0x10° cells/mL, respec-
tively, on the10th day. ANCOVA analysis showed a positive correlation between pH value and density of algae in
the water environment. The correlation coefficient R? of pH value and density of algae for M. aeruginosa was
0.904; R* for C. pyrenoidosa was 0.903. The growth of M. aeruginosa is much more likely to result in a higher pH
water value than that of C. pyrenoidosa (P<0.01). Results also shows that a high pH value in the water environ-
ment can promote M. aeruginosa growth, which can promote a further increase in pH value. This is one of the
main reasons for the high pH in aquaculture ponds, which always affects the healthy development of aquaculture.
The results of this research can help in the regulation of water quality in aquaculture ponds, avoiding higher water
pH by algae control. Controlling the density of M. aeruginosa under the level of 2.0x10° cells/mL can help to re-
duce the pH value of the water environment, and this is important for ensuring that water is suitable for the growth
of culture organisms. These results can provide data to support the subsequent research and provide a reference for
the future studies.
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