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Abstract

Microcystis aeruginosa is one of the most ubiquitous cyanobacteria, which easily produce algal
toxin. Cladocera is one of the most important algae-feeding organisms, and is also the important
part of secondary production organism community. The study of behavior ecology of cladocera
feeding on Microcystins aeruginosa could help better understand how the production efficiency of
fishery eco-system is going on. The feeding behavior of cladocera Moina macrocopa on M. aerugi-
nosa was studied in this paper. The results showed that M. aeruginosa made significantly negative
effect on the feeding behavior and living conditions of M. macrocopa, i.e., the drainage rate of M.
macrocopa on M. aeruginosa was decreased, the filter feeding rate of M. macrocopa on M. aerugi-
nosa increased, the lethal time would be shorter of M. macrocopa with the density of M. aeruginosa
increased. The drainage rate and the filter feeding rate of M. macrocopa in the highest density (1.2
x 107 cells/mL) M. aeruginosa group decreased fastest than the middle density (5.0 x 109 cells/mL)
group and the lowest density (5.0 x 105 cells/mL) group; and all individuals of M. macrocopa died
within 24 h in the highest density group; all individuals of M. macrocopa died within 32 h in the
middle density group. For the lowest density group, the drainage rate (0.030 mL/water flea/h) of
M. macrocopa slowed 80% at 40 h than the first drainage rate (0.150 mL/water flea/h) at 4 h; the
filter feeding rate (175.6 cells/water flea/h) of M. macrocopa was 55.8% less at 40 h than the first
filter feeding rate (397.2 cells/water flea/h) at 4 h.
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FRBEERRKBEBEEN SRR NERME, HARREV KB REERREHEYZ —,

WRIKEIR BT YR EEERR T, ARNEENBRARNRRITAESHAERNT T#
KFEER RGN AEFRRIBITHS] . AR T FRBBEEN AR R REERRSIT AN, SR
R\ FS AN 2 FREE R EITAMERRASE BE RN ATE W, SRS EEEEA =,
ZRIB R IR B B K, ORI, NSRS RFEEES I EE T BN RRE.

EFRFEE (1.2 x 107 cells/mL) )45 B4 2 J 4R BRI 1) U8 /K BE RN UE By 2 R MR iR, L2 IR I VR AE
24 hj5&HIT, THFRE(5.0 x 106 cells/mL) {4 S MEAH L B EEAE32 h5EWFETIRFE
(5.0 x 105 cells/mL) 454 RAH LRI EFEA0 hifIFE/KHEE (0.030 mL/#&/h) H B4 B K EE
(0.150 mL/¥% /h)18 T 80%, 7£40 hi{)JE &2 (175.6 cells/ & /h) L BAI M B2 (397.2 cells/%&/h) > T
55.8%.
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1. 518

4 4313 #E 7% (Microcystis aeruginosa) A/KAAR & B IR b I f i W B RS, AR SRR R AR R K A S5
PE T AR B R E IR SR X, M AR R ERME -, BAIER &7, IR
H, R—RNBR Y, KR EE R, B TS TR S TR A A S i 1 0 A
SRIRZ2[1]-[6], 1E 4 25 ok 9% 75 % 22 0 48 7% (Moina macrocopa) I35 & 47 N AE 78 14 A Wi TR HRiE . 4
SC 2 LI I AN [ 5 (R 5 S X 2 AR T R R B AT N R I T, 0 — D SRR A G S TR X A A
KIABIEH .

2. MRFAEE
2.LiREE R

KA S EEBE (M. aeruginosa), Tt E R EB KA AW s T, R4S FACHB-905, A #tk. )t
MR FRAANEE SR, IEN 23.0°C £ 1.0°C, JEHESRE AN 4000 Ix, JeMELEA 12:12, BEFRHHN M-11,

Z ¥ 7 (Moina macrocopa) 1% A KR A TTVE[TINEE R R FASAE I R S5 , 4240 B9 )5 F S&
96 %= 15 9% M4 (Scenedesmus sp.)ME 47 4l 5 5% .
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2.2. WFE

2.2.1. BRIFEERERF
2RIV A R —BHA R IR . . RANRE—EERER N T 12 it . e
M-11 B98P LR ES 9% 12 h, DIHEZS H g, SR )5 FBONAS B B RS0 3 i iR 47 3R 56

2.2.2. REEE
RIG W E 3 AN HA TL.T2. T3, RVHI S e 5 1 B 3 B 5.0 x 10° cells/mL.5.0 x 10° cells/mL.
1.2 x 10" cells/mL; FRACFRAL W 1 ANKHALH, STHRALFIALFEAE 115 3 AN P47 AEREAN R IG AL FRLH e 3o 7 (1)
SATHTE 10 Rk B i 2 RIS R (E 1). I A SN 100 mL 4ERIH, EEBAF )y 50 mL.
AR iR IR i /K IE N 25.0°C £ 3.0°C.

223 BHESENE

WIGTTE 5 BERR 4 h BURE— 2k, EAEmR et BRIBGER 0.1 mL, HEERE. RH XB-K-25
UM ERTH RO, ARG T THEL USRI BRI . RN O 2 RIBR IR A AR AR . e pH
NT4+0.2,

2.24. BAXBKEEMEEENHTHEAR
B A R UE /KT BE [ A E B [t B AN T
N In(C,-C,)

F=—x
vV t

V(InC,—InCtm) (C,,—C,)
= X
InC,,—InC, InC,,—InC,

K FONIEAGERE, mLR&/M;
V ORI A a K AR AR
N DATRNAZ KA HR RS A1 2R 0 A 2
Co MR LRI FE B WU B L 5
Co o t /NI I 25 1 0 I ZEL A 4l 38 A 3
Cim 9 t /NI I A B 2H PR 5 S ol 5 3 1) T
G ABUMEIIERH, cell/#&/h.

2.3. Gt Ak
N Excel 2003 #4-3k 47 B Ab 38, N SPSS17.0 3 AR 47 508 20 #r o

Table 1. Test groups
1 I ed

552 Qb PR 7 ] 253l 9 2 FEE (cells/mL) Z IR IR EE(R)

phELi] 5.0 x 10° 10

T1
X e 5.0 x 10° 0
phEL] 5.0 x 10° 10

T2
X e 5.0 x 10° 0
phELi] 1.2 x 107 10

T3
X e 1.2 x 10" 0
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3 /RS
3.1. SRIRMEFEREIE

T1 AbFEZHAE 28 h ISR LS, 2 aiZEiHBsbT- IR, 344 h &45ET:, S kI HLEE N
RINATE A0 M R — S RE (40 . T2, T3 PR H Bl EIRBL R HIESS 20 h, 16 h J5, A4S
I Z143 AN 5 32 he 24 h,

3.2. ARINZIZRIRE R AFNEEREIGEE

F R 25 R AL 2 FE 1,

H7e 2 fifE 1 T LR Y, RS Be e FEAR R MG 0 R, BE & IR 1) R S 4K 22 SRR AR % 1 e /KGR
JE BT AL

Table 2. The drainage rates of M. macrocopa of T1-T3 at different times
= 2. T1-T3 AR FEIRTZI 2 RIE AR IR AV IEIKIE E (MLAE/)

i1 (h) T1IH T4 T34
4 0.150 + 0.012a 0.130 £ 0.012ab 0.120 £ 0.016b
8 0.130 + 0.009a 0.100 + 0.010b 0.080 + 0.013b
12 0.130 + 0.008a 0.090 + 0.010b 0.080 + 0.003b
16 0.130 + 0.009a 0.090 + 0.009b 0.070 + 0.032b
20 0.110 + 0.005a 0.050 + 0.007b 0.010 + 0.002¢
24 0.100 + 0.005a 0.040 £ 0.008b /
28 0.090 + 0.007a 0.010 £ 0.003b /
32 0.070 + 0.007 / /
36 0.040 + 0.003 / /
40 0.030 + 0.002 / /
e AT AR E SRR OR 2 R B (p < 0.05).
JEAGESE (mL/#&/h)
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Figure 1. Effect of different densities of M. aeruginosa on the drainage rates of M. macrocopa
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P 7 2 38 NG H S [ 9 3 P VAR A, o 3 P P S el B T3 4L 2 S R R R ) I /K BE E 4 h BT
B A T oAt 2 ZH(P < 0.05), H. T3 ZH 87K B BE I (A1 HELE T B f oK, 20 h i 22 IR IS 88 14 Y8 7Kk g 4z
T, 24h FRTEE IR, BD T3 412 RIS AT,

B2 2 IO Y, o R AR SR e E T2 410 2 AR SR8 (1 D8 /KGR BE 7 8 h BT SR I 2 14 ()4
SRUFEHE T1 4H(P < 0.05), HE 28 h JG Z I NG M IEAE B HE T %, 32 h JabrEfF bR, B T2 4
1) 2 AR IR A A0 T

B2 2 I & Y, IS AR SR M T vE T 1 21 2 IR IV (1 BE /KR 2 7E 32 h 5 F# K ZE 0.070 mL/#
th, 4 h i IEKE EE 0.150 mL/#E/h 18 T 53.33%, 40 h & I /K3 2 (0.030 mL/i&/h) bL &5 477 ) i 7K
J%(0.150 mL/i&/h) 12 T 80%.

& 1 AT LA 22 00 BRI E [F) — I 2 AN 5] 2 B ) A S A B i R I DB AR R N T1 > T2 > T3 4, e
VEAGHEE B BLAERT 4 h, 439104 0.15 mL/#E/h. 0.13 mL/i&/h « 0.12 mLA&/h: FefKiE s 35 0.03
mL/#%/h. 0.01 mL/i%/h. 0.01 mL/i&/h. £ 8 h. 12 h. 16 h i =Fh 35 & 41 22 fl 4R VR 1 e KGR R AL A K,
L

3.3. FEIRIS RIRIE B AR MERAIERER

AR 45 R WA 3 A 2.

B2 3 A 2 ¥ mT DAE Y, 7RSSR 0 5 25 S5 AR R R 00, B A BT 1] 100 S K 22 TR AR R P B e
B o

7 3BT LLEH, mrs R A S 3 T3 A2 G R I & R AE 4 h B & T HAh 2 ZH(P <
0.05), X2 T T3 M¥IEYH Mo 25 5 im0 5| AL I8, (H T T3 41 22 AR I ok 8 /) ol P Vi T B, {43
T3 201 2 fIBIE 8 3 N PR, 72 8~20 h I Tl e A T3 21 2 IR IR I8 2 5 A T A T2
HMZERAWHE, H TIHKZRBNGELE 24 h 5 aHHT,

B2 3L R H, P8 BE A SR R BE T2 200 00 22 R BR I R X D8 fr 26 7E 20 h BJVBH BRI TR 2% BE 1Y)
s IEEE T1 4H(P < 0.05), HAE 28 h 5 2 FIRRIE R 148 £ 22(185.0 cells/i%/h) N & 4] (418.6 cells/i/h)
(1] 44%, B[/>7T 56%, 32 h J5 T2 412 RIRRIG % 4 HAET .

B 3IETTE Y, K% P I 4R S T1 4000 2 JIBRIE R (1) 8 B 264 32 h JE PR 177.1 cells/i#/h,

Table 3. The feeding rates of M. macrocopa of T1-T3 at different times
& 3. TI~-T3 AR EIRTRI S RIARBE R ATIE R 2= (cells/iB/h)

B [ (h) T14 T2 4 T34

4 397.2+0.1b 418.6 + 25.0b 464.3+0.1a
8 356.4 + 38.2a 369.5 +52.0a 416.0 +33.3a
12 355.7 + 62.9ab 327.46 + 19.0b 380.7 £0.1a
16 289.1+10.1b 309.4 +12.7ab 340.7+23.7a
20 281.3+12.0a 242.1+17.7b 232.3 + 46.8ab
24 285.0 +42.1a 215.4 +10.0b /

28 255.1 +35.4a 185.0 + 20.2b /

32 177.1+14.0 / /

36 166.7 £22.1 / /

40 175.6 +32.4 / /

e [FAT AR T REROR 2 57 2 % (p < 0.05).
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Figure 2. Effect of different densities of M. aeruginosa on the feeding rates of M. macrocopa
2. FE1EE R NIRRT L RIRRIR RN

Eb 4 h i[RI 397.2 cells/i%/h /> 1 55.4%, £ 40 h [IUEEZ(175.6 cells/i&/h) LL 5 4] 11 £ % (397.2
cells/i#&/h)/b> 1 55.8%.

HE 2 TRUEH, 16 h T, 2RISR AE R — I 2 o i sp 3 s e 2o T1 < T2 < T3, T1. T2
T3 A KU R M BIERT 4 h, 23915 397.2 cells/i%/h. 418.6 cells/i%/h. 464.3 cells/#/h. T1 K
BARIE B R M BLRIS 45 AT, T2 F1 T3 kiR & R M IE L BUERT, B T1 AR &R M 71
M F AR R B PLAE 40 h, HAE N 175.6 cells/i&/h; T2 4L S AR & R WP/ HAE v 185.0 cells/i%/h.
T3 A RACIER HAE 20 h, HAE AN 232.3 cells/#/h.

4 g

AHFTRIE SRR, 22 IR I B K 7 G P RN £ R 2 H BLAE AT 4 b, 35X 5356 FF 4 i e A A 2%
BEAT VRS TR D% o T (L 4 SR 3 A [R]85 82 2 TR AR 08k 1) 4 1 26 T 5 B /R 2 PR T BeA1G, iX 5
TR SC [ 10155 NAIF T8 R T0 338t il 3 0 B B AT A — B30 o (EL I A5 A 215 22 TR AR 92k b 0 ot ol 208 3 1) 90 /K 338 5
T 22 35 B AR T R BB A ) DB 7K B RN ER B 38, B 25 1 3R 2 A R Ui B AL A A TR ok 7 o B
240, FERBTAEAIMNE, SR, SR SR B R E B <.

M T1. T2, T3 =AMHKFRIGN A LU A R E, AR 1 5 K, 2 R 1 e 7K o
LS, T2 RIBR R S B 2SI, X MRS [1114EX) 28 IR R K S B A KRB A R — 3, 5
TTRAZEL2)NPIF TG RAN R, X IR DR A S A E L.

A SCHIF 5 25 S22 0 22 ARG 398 11 S5O BE T 1) o o i 0 i 23 ) 34 i AR i, e R BSOBE S R H BLAE T3 40
24 h, IXFIA A S8 AR I A 4 SR U R R A R IG II HOK, DA R AR SR 4 A B K IR (M A S
R AR, RITER = % B A S B b, 2 RN B I D 2R, RITE [RIRE R T U] P B 68 2 11
EAME 2, XS ECT HAR N BRI R BB AR (] N IA B FRAE, i T B A RIS,

E&mE
B REITIH e CRR TR A RS K 57 ” (W H %5 : 2016N3002); fRid s
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RS A ORI “ SN T A AE M KSR AR B R EH 5887 (WH %5 2016N5009); 4 &
BEARBFEEESTE “F AT PMa S 27 A PR B LR 7T (W H 45 . 2013J01136) Fl &
I RHS THRIFE ST E O 7K U5 b g i 75 28 TR I UL B0 e 7 (BE w5 . Z2011S0471), 4@ &k
BRETIH “SEI5 05 KBRS YEAAENE A" (W H%RS: JAL3176), BSEFILA Ik
FARHE I TAEH T QIR (5 H 45 : RE201603).
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