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Tab. 1 Orthogonal experimental design
Level
Factor 1 2 3
Temperature (A) 10 18 25
pH (B) 9 10 11
N/P (C) 2 8 16
4x10" cell/ m® 500 mL ,
75 mL, 50 mL,
275 mL, 12d XB-K-25
(101 IR = (1-N /Ny ) x100%,
IR— ; N— ; No—
a [12]
1.3
Excel 2003 s
SPSS 17.0 ,
(One-way ANOVA)
2
2.1
pH , 27
R 12d 1
(10°C), 9
(18°C), 9 (25°C),
1 24 (A3B2C3) ( 25C pH 10
16)

66.83x10" cell/m?,

10C pH 11 2)

7 (AIB3C1) (

12.33x10" cell/m?

13 (A2B2C1)

( 18°C pH 10 2)
18
( ) 19 20 ( )
(P<0.05), 7
13 , 25
(P<0.05)
pH ,
(25°C) pH (9 10 11)
(10°C) (P<0.05),
pH 9 ,
, , ; pH
10 11 ,
, pH 10
» PH
, pHI11 18 ( ) pH9 19
20 ( ) pH 9 11( A2B1C2)
pHI11 16 17( ) ,
pH 9 pH 11
(P<0.05)
, 16 18 ( )
, (25°C) 2 8 16)
(10°C) (18°C)
(P<0.05) pH
, 12d
) 27 2
, 10°C  18C 25C
7( 10C pH 11 2)
83.61%, 13( 18°C pH 10
2) , 79.86%

24( 25C pH 10 16)
11.18% ,
(10°C), pH
( 3,
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Fig. 1 The impact of environmental factors on Microcystis aeruginosa cell density (Mean + SE)
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The lowercase represents the significant analysis under P<0.05. Same letters are used in some different cases to show that the differences are
not distinct and different letters are used to show that the differences are distinct
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Fig. 2 Effects of different environmental factors on M. aeruginosa inhibitory changes (Mean + SE)

3 (16x40)
Fig. 3 The aggregation of M. aeruginosa (16x40)
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Fig. 4 The impact of environmental factors on M. aeruginosa chlorophyll a pigment content (Mean + SE)
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The lowercase represents the significant analysis under P<0.05. Same letters are used in some different cases to show that the differences are
not distinct and different letters are used to show that the differences are distinct
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Tab. 2 Variance analysis to inhibitory effects of different
environmental factors on Reed stalks leaching solution

a
M. aeruginosa cell density Chlorophyll a
Factor content
F SS% F SS%
104.157**  5495.809 211.992** 0.016
Temperature
pH 9.274%* 489.350 2.570 0.000
N/P 5.568% 293.81 14.448%*  0.001
3.922% 413.907  28.957**  0.004
TemperaturexpH
0.181 19.048 3.884%* 0.001
TemperaturexN/P
pHxN/P 0.468 49.358 0.401 0.001
: SS% ; ¥ P<0.05; **P<0.01

Note: SS%. Deviation from average’s sum of squares divided
by the total sum of squares; * P<0.05, **P<0.01

pH

pH

, pH
10C pH 9
a )
, pPH
10C pH 11
a
10C 2 ,
pH 9 , a



6 1055
pH 11,  pH 3)
s a R 3
10C  pH , ;
9 2 , ,
a , [5, 6] (7]
B
7d, 3 2- (EMA),
% 3 EXRIERBEIESH ’ ’ ’
Tab. 3 Data analysis to orthogonal verification experiment s
[15]
. a b >
Parametric .
measurement Algae f:]ell den513ty Chlorophglll a s
Time (d) 1x10"" cells/m (mg/m”)
2
1 21.00£0.5774<¢ 46.12£0.1105 ¢
2 25.50+£0.3819*® 48.37+0.2014 8
3 28.50£0.2887* 51.84+0.02763"" ) a
4 30.00+1.0000** 55.25+0.2901** , a
5 18.00+0.5774™ 38.41£0.1604 ©
6 11.25+0.6292°F 30.59+0.0213 ¢ ’ a
7 8.50+1.0104° 23.64+0.0107°"
P<0.05 P<0.01 , ,
’ b
Note: The lowercase and capital letters represent the signifi- > a
cant analysis under P<0.05 and P<0.01 respectively. Same letters [16] 4
are used in some different cases to show that the differences are not
distinct and different letters are used to show that the differences 5 a
are distinct
3
3 S a pH
b 4 b 5 2 ’
7 (8.50+1.0104)x 10" cells/m’, ; pH
40.48%, a  (23.64+0.0107) pH
mg/m’, 51.26% ,
. P<0.01 P<0.05 3 4 10C, pH 9,
2 2 ’
17 o 0 0
a . P<0.01 P<0.05 t 1c 17C 23°C
, 2 3 , ’
, : 10°C 18°C 25C
B
3 .
(107C), pH ,
2 2
[13] pH(9.0)
b b
[4, 14]

)

3 Pl

[19]

[18]

E}

(15C)

[18]
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5 7 s 13
¢ Db ,
18°C , (24] ,
, , 51121411, (23]
10C RO 25C ,
(2] 5—10 2 8
R 20—30°C, 16 ,
10°C 25T (P 0.01), 18°C >
25°C (P 0.05) 25C (2
25C , 14 , , (25°C)
, [22] (2 8 16) (10°C)
2008—2011 , (187C)
5—6 9—10 , (P<0.05) ,
(1—3)x10" /L, )
4x10" cell/m’ ( 4x10% cell/L), ; 2 (1) Pick,
, et al* , 9.6 5,
« 2, a , ’ ’
[27]
,10°C 18C 25C
[28]
(P 0.05),10C 18C ™~ TP "
pH , ’
, pH ’
[23] [13] P P
pH 8—9, pH [18]
(7.0—11), pH ’
pH 9 ’
10 11 pH ’
, pH s s
( 2), pH ’
; . PH
7 pH 11
D, a [1] Ball A'S, Williams M, Vincent D, et al. Algal growth control
9, 10C pH 11 by a barley straw extract [J]. Bioresource Technology, 2001,
16( 4), pH R 77(2): 177—181
[18] [2] Ferrier M D, Sr B R B, Terlizzi D E, et al. The effects of
barley straw (Hordeum vulga. Bire) on the growth of
pH 9, pH 9 freshwater algae [J]. Bioresource Technology, 2005, 96(16):
., 1 (AIBICI)  pH 9 1788—1795

[3] Zou H, Xiang L, Zhou S J, et al. Research and applications
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, 2007,
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A RESEARCH ON OPTIMUM CONDITIONS FOR ALGAL INHIBITION BY REED
EXTRACT

YU Shu-Chi, DENG Hong-Ying, JIANG Yan, WANG Xiao-Ying, LI Jing-Wei, TONG Yi-Xuan,
HAN Zhi-Ping and ZHAO Ming-Xing

(College of Life Sciences, Huzhou Teachers College, Huzhou 313000, China)

Abstract: Orthogonal experiment design was taken for the research of the interactions among temperature, pH and N/P
ratio and their inhibitory effects on Microcystis aeruginosa. The results showed that reed extract led to gathering in
algae cells, and its effects on algae cells and the density of Microcystis aeruginosa cells and the variation of amount of
chlorophyll a were both relative to the three above-mentioned factors. Temperature was the major factor affecting the
inhibitory effect, and then were pH and N/P ratio. There were also interactions between temperature and N/P ratio. But
there was no distinct difference between pH and N/P ratio. The specific phenomena were that the low temperature group
(10 ) showed the most distinctive inhibitory effect, the inhibitory effect declined with the temperature rose, and the pH
and N/P ratio were both closely connected with the temperature in their inhibitory effects. Levels of temperatures of all
low temperature groups (10 ) and temperatures, pH and N/P ratio of most medium temperature groups (18 ) were
distinctly different from those of the high temperature groups (25 ) (P<0.05). According to various analysis the best
condition for reed extract’s inhibitory effect on M. aeruginosa was at 10 , pH value equals 9 and N/P ratio equals 2.
Seven days after continuous cultivating under such environment, the density of algae cells decreased to 40.48%, and the
chlorophyll a content decreased to 51.26%. This result showed that reed stalk lixivium was effective to reduce the
chance of algal bloom happening and helpful in recovering from blue-green algae pollution.

Key words: Temperature; pH; N/P ratio; Microcystis aeruginosa; Inhibition; Reed extract
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