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Effects of disturbance modes on the size of Microcystis flos-aquae colonies
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Abstract: Disturbance induced by wind-wave is one of the important environmental factors that affect the lake ecosystem. To under-
stand the effect of disturbance modes on the size of Microcystis flos-aquae colonies in lakes, one experiment on the effects of differ-
ent simulated disturbance modes ( continuous disturbance and intermittent disturbance) on the size of Microcystis flos-aquae
colonies from Lake Taihu was conducted under controlled conditions in laboratory. The experiment results showed that the size of
Microcystis flos-aquae colony increased rapidly from 35.09 pum to 43.73 pm in the intermittent disturbance groups, and to 59.00 pm
on the 17th day of the experiment. However, the size of Microcystis flos-aquae colony in the continuous disturbance groups increased
from 35.07 pm to 43.51 pm, and decreased to 13.95 pm on the 17th day of the experiment. The size of Microcystis flos-aquae colo-
ny in the non-disturbance groups was relatively stable throughout the experiment, which was 35.38 pum, 33.67 um at the beginning
and on the 17th day of the experiment, respectively. Variance analysis showed that the size of Microcystis flos-aquae colony in the
intermittent disturbance groups was significantly greater than that in the continuous disturbance groups and the non-disturbance
groups. Also, the size of Microcystis flos-aquae colony in the continuous disturbance groups was significantly smaller than that in the
non-disturbance group. On the 17th day of the experiment, the algal cell density (1.675x10° cells/ml) was significantly higher in
the intermittent disturbance groups than that in the continuous disturbance groups (0.344x10° cells/ml) and the non-disturbance
groups (1.461x10° cells/ml). The results showed that intermittent disturbances at appropriate intensities could significantly in-
crease the size and the growth of Microcystis flos-aquae colony, but continuous disturbance could inhibit their aggregation and
growth over long time, which is valuable for understanding the breakout mechanism of Microcystis blooms in Lake Taihu.

Keywords: Intermittent disturbance; continuous disturbance; Microcystis flos-aquae; colony size; Lake Taihu

«  EFIEZOGFHHATH (41621002) F [ FK MG Yeds il 5 i HRHE 5K £ 350 (20122X07101-013-03 ) B4 5% .
2018-05-31 UYithf; 2018-08-30 Wi tick. WiB (1994 ~) , B, Hi 1 ; E-mail ; czruizheng@ 126.com.
w MAEVE ; E-mail ; yanggj1979@ 163.com.



356 J. Lake Sci.(#3a#2),2019,31(2)

P A ] 2 5 ) R A R, R e 197 A R HE A A A SR AR OB . R SR AR K
PR R AE R BT, RIS FL AR AF T R F SR L Bk A 205 T30 Jo IR A 7 R A 365 3 T 7™
FR AL P E S 2 YOI BRI A R, 138 AT 10 km® I 85.4% WA K TR T
EE SRR, IO T E R E SRR & 40.1% L RO IR KRS0 E R R A R
IR T T REERFSE 0B F AR Lk S oK e B R LB AT V22 7 T R R 52 3% 7E A AROK IR v ke
WK AR I, K B DA ACIR A IR FE /K AR R (e A B A TS 25 e B0 40 M 9 9 T 32 5 785 1
ik, AR PO R IR A B I HSE 3 e IR Sh R BT, R VR B B B — i
{9 7R R S I ST e LR A5 AR A5 3 4 D 34 DR R D A 4K, 14 SRR B 360 105 7 (0 B 7 Tl
VAT R IR AR AT AT S PR e s R O™ S5 5 s IROK VAR Bl 7= 2 i e ™ T ke e e
BPONRBE A T BB LBFIE R eI RN BRI R 2 i U SR P S 2R
JRCEAAN I B UAN I e SRR RE (T 26 W < A N B SR R R R U B DR A s 3 S v
AHEFE . e b S AN A SR A — LS R T T2 6 AT PR RGE , VE 2 R AT LU
BP0 R S SR VAR B, L v A R U S R A5 A Y S A A Y R
i A AR EORIR R e TR A O e R AN IR A A ol B OIS
BT C 2 AT TARRIERE , SR 2 F ATy 1k, HALBLE A SRR 2E.

IR B 7 e R AR BT ilad e vh AT 5 AR . KGR 3hd 3 200 IS I rh i TRl ALK
Vi, SRR IR P AU 7 JR R A RO DA W BE T ™ Tl i, A A 3 7= A 9 B e &2 L eV AT
I ) R , TR O o A 98 40 A R AE A AR L 5 A, It Bh R e B 1 T B R SR A R
W TR SR AR AR, KA LA BN O e B D RS R G O T K AR B %
VRTICHESE /NI, B P9 AT 22 AT T /i 22 (e FURAAR S 1 80— (9B 8l )y R
[ B DI 2l 580 B2 X HE A TR B A ). SR TTITE F AR PRI T, P Ui 82 sl i3] Ui i T 224 3l , 7R X Rk
AR B K A TR R BYIA (LA ) K P o] BR P 3 255 T, A AE 2 8 A i ok Ak Ptk
SR B AR S K 3 971 OB K B 130 SR 2 il el Bk 4. 4 Oberholster %6 BF5y 91,
B N TR A LU Sheldon ] 1) iR 45 R 4P BOK A= R G0 I, OF ELESEE B B 008 5 25 3.
Tsukada % 25 % B Biwa WK AN Yogo i, B S50 1 W e K A2 A Rp it 1], HLA K90 ] A 2 A
WK A ECT RIS JE DABT IR T MK A B, . Visser 2517 A7 S5 BLMO BT 45 SR 0t i W AR Tl 1 2K 3l
T3 (R i ]k P B ) X W K R 2 A AN TR R ). TSR AR [ F9 I8 8l 5 20k A ol e s AR 1) /N
VAR A RS maan a2 i, B A A WLAR S A E

ARG AR AR G 8 ( Microcystis flos-aquae) fENBIEFEXT G it 28 INB AL B S 46, 89 1A
(A1 80 77 2K AL AR FFEE D 3 AR BRI Sl ) X R MR A K e il i A/ N LA B A RS2 R [ 5 = R IR
FKib), AT K T TR 2 2338 ke , S SR g e K 9P , [ - e B8 K A 2 S I L SRR, il
A 5— 10 7 #2x tH BLK I G Bk S | 245 R T A 2 o RN R A 37 s LT RS M R R . IR st
BT A TR T T e i Kk A B A AL BRI AT, S b — 2548 R i B AR 1) % A AL BRI B Kk SR S L2
PR

1 #RFTE

2017 47 6 H 7F KIS RAE /K i e i , 4 WA B IIER 48008 , IR BRI 40 B A5 B K 4R 1 4
BRI SRS HE BG-11 R P il A T4 5%, SR BK B e e B 3 — 8 %% B Ja SR 43 B R 1Y BG-11 Ky 5%
W CRAVRSE J9 10 mg/L, MBI 7 0.5 mg/L) 0P K% 3% LR T 6 D H R IER B TS0, B, 1
0.5 LM AA 0.15 L 2053 KB Ak K BG-11 Bi 353 SR 4R 0.15 L A4b T X6 40 K 0 A 7K AR frl il i
(LBak, T ORGSR A B OBLZ0 R AN R de /N A ) . S8 43 S AR P sh 4L | [R) sk sh A i 2 4
BheH.

SERTFHA G ARSI SR A v, 5 3R 2 25°C , S BB EE J 3000 Tux, 't I8 FA 0 S I . 3E
WA=12 h:12 h, B 920045 0. 8] B 3h 11 22 1 3l 4 A 8658 o 100 45/min™2 (A4 T 3 ~4 m/s JK



W OB W R R A & 3 (Microcystis flos-aquae) BEAR K 1)~ 4 % vf 357

HE R R 3 m/s Ze A7) AR RO B R R SR A SR 25°C ISR E A 3000 lux, 6 HEE
R ARG =12 h: 12 ho SEASSCUGIE SRS sh AN A KI5, 2 SIS o ; 1A BRI sh 4 i sedh 5 24
h JE 5 RSN K L BCR A IR F: 4 h R R W sh i TR B8 IR % 24 30 24 h )5 T4 Ak, Qe A . )
HIREhA LIRS 1.5.9 Al 13 KAsh, 7E4E3h 24 h J5 7 BUURE , HoAb e R 3h. F-Ab ik 8 3 A E A,
L9 A~ BEASLIGAT 17 K, SLBHS 0.1.5.9 13 Al 17 K — 5t A SR AN RIS WA T 4047, BURE i R 48 7 G
FHREG T, BURR IS A5 SRR HURR S 2 B0 5 A B HR K AR S e i 2 I A WA 2 Bl o b M4 R a
(Chl.a) ¥ BERNBEAA RIS, BB HOT D e A REdh SRR 0.1 ml $63, 76 W30 FHEOR R
SRS (SRR XUAHARE 3~ 10 4HARAEMA 10~ 100 4 SR 1A > 100 20 M AR ) 1) 240 i 45 K HC BT 5 E .
e, 1E R N B AN XA 3~ 10 U REAR L K 10~ 100 20 Mo FE4A B 20 Mo A . 12 okl i
FE P P BTG BT T IR S0 M, P T A A R e A5 ) A 2 R . A e A A 2 2 i XL i 3 ~ 10
YRR (AL B2 10~ 100 4 AR (A i 40 A 4 2 U 75 51> 100 40 S e 44 (0 4 I 550 k. R4k 2 e i 48 5 %
Yang 25 17745 K5 S AN 28 (EPS ) 43 A [ 35 1 M 41 22 1 ( BEPS ) R g i b 22 8 ( SEPS ) 43531 HE 4700
FE. B 10 ml B3, 4°C Z&FF 11000 %/ min B0 15 min, 2385 375 0F0 96 40 M, WS 4E L 37 38 F- i 52 sEPS.
PN INZEE KSR 10 ml, P77 pH Z 10,45°C KA 4 h,4°C 244 11000 %%/min 5.0 15 min, | %4 W
F5E bEPS. 2 YA LT 46 0.45 wm 38 ML 08, Z03B AT 5 , R FHBCER B AR LU (0 315 0 52 2 B, EPS =
bEPS+sEPS. {2 fale B e 1A /NI (8 PR 7 A7 5 ALY &2 #38 ( Nikon E100) AT QCapture pro 344, 4~7K
FEREHLEL 100 ASFEAIN G S 85 AE R fie K AR, JBOT- 35 {4 S T8 S BF AR K /N, Chla ¥ J3 2 IR STk [ 41
.

Bt A R A i L Origin 8.5 B, Xof HR 20 RIS 56 21 S 48 B A4 K/ (Chla We B A2 5 i
SEFERR 22 5 R SPSS 21.0 5 1 B R 27 24 (P<0.05 5 P<0.01) HEFT 4814347

2HR

2.1 AR BT AR LR TR BRK/N IR

SEIRAE AN A R 3 75 AR K AR SR A /D 22 AR R (P 1) . SRSIRTHS 0 RIS A #5224 sh
LR V) B B2 K AR B B R B /N 73 331 O 35.38 ,34.68 1 34.09 pm (18] 2a) , =3 J0 i F ML 22 5% (P>
0.05). HSCYeZE AU, FFEE B2 K SR I/ NS /N 13.95 pm, T W] BRI 311 21 194 7K A ol 4 g
PRR/NHE R 59.01 AL SH A KA GAEBERE IR T/ N Iy 33.67 pum, =35 Z [V ARA77E AR I 3 22 57 (P<0.01)
(181 2) . FRSef 20 AR BRI S 24 B K Al R AR R /INE S | R IE3) 24 h 56 B3 122 57 (P>0.05)
PSSR HE S 35 22 57 (P<0.01) . TIAESE 5 RISFEEI S 28 AR BR e 3 41 /K AR e s e 1A R
NGRSR 26.16 1 50.23 wm, AR 222 5 (P<0.01) . BEAE SCH A HEAT , AN Bh 2 /K AR AR /A
MR , SRR B R/ N AL /N 13.95 o, 171 [F] BCHE Sl 261 DU 728 48 K B2 T2 22 59.00 wm (4]
2a). MR/ LA, F52E B 4R/ IN, 26,85 pum, [ BRI 4L B, 24y 51.83 um (5] 2b).

AL Frgeish A I sh 2L
P 1 SEBRES AN [P 17 30T K HE O B R A/ LA

Fig.1 Comparison of the colony size of Microcystis flos-aquae in different disturbance modes at the end of experiment
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Fig.2 Changes in colony size (a) and mean colony size (b) of Microcystis flos-aquae in this experiment
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Fig.3 Changes of different cell density (a,b,c) and mean different cell density

of Microcystis flos-aquae colonies in different disturbance modes (d)
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Fig.4 Changes of Chl.a concentration(a) and algal cell density (b) of Microcystis flos-aquae colonies

in different disturbance modes
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Fig.5 Changes of extracellular polysaccharide content (a,b,c) and
mean extracellular polysaccharide content (d) of Microcystis flos-aquae colony in the experiment
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