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Effects of the Rice Straw on Microcystis aeruginosa Analyzed by Different

Physiological Parameters

SU Wen''?, KONG Fan-xiang', YU Yang', JIA Yu-hong' >, ZHANG Min'

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, Chinaj 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The growth and physiology of bloom-forming cyanobacterium Microcystis aeruginosa were determined by the flow cytometry
when exposed to rice straw extract for 15 d. The cell growth, cell integrity, mitochondrial transmembrane potential, and esterase
activity were used to evaluate the physiological response in Microcystis aeruginosa. Rice straw exiract stored for 5 days significantly
inhibited the growth of Microcystis aeruginosa in a concentration-dependent way; Most of the algae cells ( >98% ) remained complete
membranes in all the concentration treatments; Compared with the control cultures, the rice straw induced both negative and positive
effects on the esterase activity for each test within 4 days, while the inhibition exceeded the stimulation effect. After a 7 d exposure,
only the inhibition effect was found. Neither the inhibited nor stimulated effects was observed after algae exposure from 10 d to 15 d.
Evident changes was found in the membrane potential during 7 d experiment, whereas inhibition effect became weaker after 10 d and 15
d exposure, in consistent with the result of esterase activity. These results confirmed that the rice straw extract might provide both
dominant inhibition and relatively weak stimulation effects. After a long time exposure, inhibition effect became limited while
stimulation effect disappeared. The action of rice straw may be algistatic ( preventing algal growth) but not algicidal (killing algae) .

Key words :rice straw; flow cytometry; Microcystis aeruginosa; photosynthesis; esterase activity
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BHIGHEE D 10, 25, 15 wmol - L™" XF W 1 25°C I %
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5 F| ] one-way analysis of variance (ANOVA) 734,
P<0.05 £mBEEER P <0.01 £ &k
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Fig. 1 Inhibition effect on growth of Microcystis aeruginosa

cells after a1, 4, 7, 10 and 15 d rice straw exposure

BEVERZ B, R AR FFC 5 (> 98% ).
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]2 20 A R, R SOL S AR K AR
WA T e e, B T B s AL DO AR,
FUIFA R IFE T IKRT K A R AS ], 4 il
FRUFBEEHIAL T BEAN TR, [RIIFBR 1 T FH S 3 bR
ANTFIAN A A B AR RS | R R AT RE R
R AR B ASCR 0

®1 AEMEREE1.4.7.10,15d FAEMETEEETL

Table 1 Cell membrane integrity of Microcystis aeruginosa cells after a 1, 4, 7, 10 and 15 d rice straw exposure

TiH 1d 4d 7d 10 d 154d

X IRZH 98.86( =0.01) 98.93( +0.02) 98.94( +£0.03) 98.96( +0.02) 98.72( +0.01)
0.5 g-L~! 98.86( =0.02) 98.93( +0.03) 98.94( £0.04) 98.96( +0.05) 98.72( +0.06)
2.0g-L7! 98.83( +0.02) 98.96( +0.02) 98.85( +£0.03) 98.96( +0.05) 98.61( +0.04)
4.0 g-L7! 98.85( =0.04) 98.93( +0.05) 98.94( +£0.06) 98.91( +0.03) 98.91( +0.05)
8.0¢g-L! 98.79( +0.01) 98.97( . 02) 98.97( +0.03) 98.97( +0.02) 98.92( +0.03)
10.0 g-L~! 98.74( =0.05) 98.96( +0.01) 98.96( +£0.02) 98.95( +0.05) 98.89( +0.01)

1) AR SE 3P DL PR YL A 5 BANIEY E 43 (% ) ( £SD) FoR

R FF 95 3 7 BY A0 B U 2 4 0 i s
15112 27 AR K AT 7= A B A P i 75 2 A7 30
3 AN A GRS R R RS TR Y R
R ZR e AR B 15 d PRI EE (EC50, LAT
I, TIR) 0 6.003 g L7 (3K 2), T KA AT K fi
50 d 195 6L ORT R £ R 4 8 15 d ECS0 S 4.3
gL' MEMEAK. THEUH R, TR
BT S d REAREIV AT 77 AR 55 AT AR ADLRR B 40 i
SR I BT AN B B REAT B AT AL B EE R 2
FERT 517

®2 ASWMERAMER, BE,FEERAUEL 4.7,
10, 15 d i EC50 &
Table 2 Effect of rice straw on cell growth, esterase activity,

membrane potential of Microcystis aeruginosa cells

SiH EC 50/g-L"!

1d 4.d 7d 10 d 15d
EINIERS 7. 64 5.701 7.532 5.348 6. 003
ik it 8.932  16.983 9.357 — —
JIEE Ha A7 4. 499 6.394 4.052 4.154  6.409

2.2 R AT 0 B o ol 38 A 1 A B
LRI ACRE RS AT 90 ) 5 o Tl e 2B A O BIL A 1 AN
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Fig. 2 Cell percentage under different FDA fluorescence (% )

of Microcystis aeruginosa cultures after a

1,4,7, 10 and 15 d rice straw exposure

EE TR (19% ,P <0.015 1% ,P <0.01). 45
4d,8,10 g-L"AbFHL S1 XA S3 X s 40 A 4>
oo 51h 29% ,31% 1 6% ,5% , B IR T-%F IR 4
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0.05) , BRI £ B AL T 0 40 i %50 B B AR T
SEEREE 1 d. BT d S AR A ST XS4 3 A,
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i T 1N PRI Bt VR YV A B AR B8 1 T v, O
WM AR Ok MR 2B I KRS RS AR IR
FELEIRT A 24 35 400 L A= A 0% P £ R 81 A 0 o)
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AP SRS FDA ABCAE , {5 2 40 i B 5 5 v
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