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KIAE, .

WE: MR E R LR AN R LAWK R, AFEERT LHER
B METEA. WRERLE R F A2 0 8 E 4 R KA Ik & 3 & 8y
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HERE R (100 mg/L). RAPEE R (100 mg/L)FIA %R
(10 mg/L)iii T4 1] 5 e 22 R4 D™ 388 i b 10 IR Y
[ K €6, Bk 358 (Chroococcus turgidus)i) K, {HH:
Tt A 2R 7 i S A A5 A ) R K € BR o 1Y AR
KA i — 5.

ARSZE ST T Sk #9E 15 4 (cefotaxime sodi-
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WE TR FRANIEATY B, HRAM: R
J£(21.00+0.50) °C, JEJEHAL : D=14 : 10, JEHR
JE£86.40~97.20 pmol/(m?s), IR AF FEFEK .

ST PR T €2, 35K 35 BB 4TS % 1) 6 A T
Je Rt FHHEAT 4y B, B HEAT K €k Ak B
o BEIRAAME . IR (20.00£0.50) °C, AW
L :D=12: 12, JEME5EE 54.00~67.00 pmol/(m’:s).
B =8 KW T8

1.2 Uk RKRIEREH

SAMENTH . BISCPEAR . DU R LR R
W TR ERHCA RA A, PR R
Pl 7 k2 M (T e e s g e ) s

1.3 LA

A F LR T F R LREFIK
EIREA KOG T 2R AR 2 R AT
MLYD K BE A300~400 pm ) 22 AR IR 3 B o K i T
XoF A K 1 B ik o R g R A KOBR B R A Y
B2 RAR S 9452 4.00%10* 4>/mLF10.60 mg/mL
()% BE AT HE R, BUCRC g i) 1% 77 3300 mLF
500 mLAGHETE I o AR % S 06 22 SR In AN [R] v
MPLERGERD, BMREREIN IR, 8T
SEHREEFRAA Y, B R BT R I3 K o KE IR 414
I BE (21.00+0.50)°C, SGJEWIL : D=14 : 10, JGHR
SR Ji£ 86. 40~97. 20 pmol/ (m*-s), %S5 d4> & H i
FGFRm MR, 7EEEME0. 1. 3. 5. 10,
15F120K , MCPATHEH & 010 mL¥E WK, FRigs
W LR e R, O A Bk RO G T A T
TR v i T 0 TR 1 4 B

F1 EMRERESIEIRE

Tab.1 Experimental concentrations of antibiotics

mg/L

. HY

Gk A5 group

antibiotic 1 2 3 4 5 6
SLTEME 54N 0 25 50 100 200
cefotaxime sodium
i B 76 bR 0 50 100 500 1000
amoxicillin
WEZSN 0 25 50 100 200
tetracycline
UBHER 0 0.01 0.05 0.10 050 1.00

erythromycin

LR B ORI RA S
K (%) = [(InN, — InNo) /#] x 100

A, KAUGRE BRI HIHTRR s Ntk

HRE MR REE ; VUK BT R
& B (d) o

i Jk 2 Rk i Y H 3 ORI R L

Kc (%) = [(InC; — InCy) /¢] x 100

A, KefUERZIK EBREEM H KR, Gt
PN K o Bk e R GG AN R CAR R i Y I
I €5 35K s 200 i %8 8 5 o R I TR] ] B (d) o

WA FATR G B 8 L RRTT ER
A E 0 R BRAERE, KRR
W 250 H BT T e o uk, e g
W, WMEETP AR IS, B2 LRk
Jc 1A W 490.25~0.30 mg/mLAYHE TR, [] I o
T — 2H R 0 g T €8 35K 1Y) 7 8 22 AR A S &5
FIGT A, O G BB 3R A N 4k 2 B 9530 d.
W 4. IRBE(17.00£1.00) °C, JGAMIL : D=
10 : 14, SGIESEFE 14.40~28.80 umol/ (m*'s). %
5 A WL SR, R TR AR 96 - 2 LA 5
HAFEER,

PTG (%) — ST AL

)= wmmmg

1.4 TSR

JHSPSS 19.0H1Sigmaplot 10.0%% {2 k47 2[4
Ry 224 fril .

2 4R

2.1 SKTRIRR 5 5 X SRR 22 4K AR OB AK R IR
SR N: A

Sk A6 WE fig Al X R Bk €0 TR 9 1 0 i Ak SR A
W, WBESNS50. 100711200 mg/L 34525 26 v Jig ik
BERBE AN R (K1), HEFR20d, HHBHHEK R
I3 M3.84% . —0.96%H-3.71%, ¥R FET R
T AR 2 X IR 4H.(20.26%)(P<0.05), 25 fi i s W
LRI, OFN25 mg/LU BE4H g ik €5 35Kk 56 4 it
B8 Sk, 20 i LA AN R R g R L AR
AR R (B RZ-1). 50, 100 A1200 mg/L 4% 4
THEKOREARZREOEZELEA, 2L
WHE A, HEEARSaEsaRs
(KhR-2), HEPUERMERT, BkEaskEz
BRE A7

F T ik €5k e A K 32 31 Sk AR E i A i 4
i, B2 RR H IR RS TR It AE R
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daily average growth rates of C. turgidus
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ANIF T B R 2 57 2 (P<0.05); N [
Fig. 1 Effects of CTX on daily average growth
rates of C. turgidus

Different letters indicate significant difference (P<0.05); the same below

%ﬁ%ﬁ@mowﬁwm%m%%@maﬁﬂk
REEE, 20 AJF 20BN T7.13%H16.12%, 5%
TR IMBTA AR IR ZH (1.92%)(P<0.05), £5 i
BRI, FESOFI100 mg/LEZgh e, &l
R RRE R A7, 22040 i 248 6, 4l il
AR, Al R SRR (B R-2). 15 T
AR, A R TR R S I A ) Y A R 2
KA TRFRIES, E30K, 501100 mg/LK
5 2 1) 7 9 22 R AR I A6 5 L A T 5 B AR
P42 30 F AR N P (o Bk 1 X IR (2 2), T
RRE RO RIT

T AN [ Vi B2 T T K €0 1R e N i 22

PRI A K T & B ARGL, S0F1100 mg/LiK 3k 1 1E
I Ak e 2 3 D o A R AR T B o R s
A B2 K €0 3R 38 1) A K

ElhR FREFERRERE ZER T

i Skatl R (T B B RR AN, kbR

P14 2 i € 3R 9 200 5
PEAK, 4.100 mg/L PUFF 2, 5.0.10 mg/L ZL5 %, 6.0.50 mg/L 415 %

ERALRKABSHKETCEMME (55520 d)
LARMPTAEZ XA, 2. 50 mg/L kAIME54Y, 3. 1000 mg/L Bl 34

Plate Observation of filaments of S. lomentaria and C. turgidus treated with

single antibiotic solution (cultured for 20 d)

Arrow a indicates filamentous cells of S. lomentaria, arrow b indicates cells of C. turgidus; 1. control group without antibiotics, 2. 50 mg/L CTX,

3.1 000 mg/L AM, 4. 100 mg/L TC, 5. 0.10 mg/L EM, 6. 0.50 mg/L EM
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Fig. 2 Effects of CTX on daily average growth rates of

filaments of S. lomentaria
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% K € BB AE A W BE R A R B H

PP, SCERAH20K, A Sl H R
Jr N 19.87% . 18.21%. 16.84%7113.80%, Al

PR WX 20.26%(#3) .

1 000 mg/LH, Baf 5 po Ao % Ak €0 1R i A 10 i 1

Uk K 3

M, BRI AL . BBNE A, &
e 5 20 B T T (0 BRI A0 M BT R Y O i AR A
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Tab.2 Effects of CTX on the formation and development of filaments of S. lomentaria

B FRfIE)/d  culture time

Skt E 5 B 0 B /(mg/L) Ei=ta
concentrations of CTX parameter 5 10 15 20 25 30
X control filFHELBI/%  sporangium ratio 10.05+0.27 12.37£0.15 13.62+0.62 15.61+0.27 17.26£0.15 20.74+0.49
HFFEEA/um  sporangial diameter  13.15£0.74 14.72+0.57 16.95+0.95 18.00+0.84 19.63+0.73 22.27+0.73
0 fIFFELLBI/%  sporangium ratio 1.03£0.56  1.3240.43 2.10£0.81 2.30+1.11 3.10+0.93  4.52+0.42
FFFEEA/um  sporangial diameter  10.25+0.26 10.58+0.32 11.35£0.49 12.14+0.29 13.40+0.57 14.24:0.59
25 fIFFELLBI/%  sporangium ratio 9.45£0.84 11.71£1.01 13.24+0.74 15.12+0.82 17.13£0.43. 19.16+1.12
HFFEEA/um  sporangial diameter  12.61£0.40 14.06£0.65 16.25+0.52 17.65+0.03 19.25:0.49 21.07+0.71
50 HIFFELLAI/%  sporangium ratio 10.02+0.44 12.69+0.47 14.66+0.55 16.66+0.63 18.93+0.62. 20.12£0.92
I FFEEA/um  sporangial diameter  12.84+0.58 15.67+0.47 16.79+0.93 18.02+0.49 19.45+0.38 21.72+0.59
100 HIFFELLAI/%  sporangium ratio 10.64+0.46 12.14+0.86 14.83+0.85 16.98+0.32 18.96+0.67 20.71:0.34
HFFEEA/um  sporangial diameter  13.34£0.40 14.65£0.39 16.80£0.80 18.44+0.38 20.84+0.10 22.15+0.24
200 fIFFELLBI/%  sporangium ratio 9.41+0.32  10.68+0.37 12.83£0.36 14.97+0.62 16.83+0.57 18.73+1.21
HFFEEA/um  sporangial diameter  13.72+0.48 15.38+0.25 16.09+0.99 17.07+0.49 18.85+0.84 20.13+0.35

BEWLEE A B, 45U B 4 o 1) 7 220K 1R 4
Z RO, T R 20 BT B 3 4
R AR A0 M 4938 R (B RR-3) o A=A R
55 1% 3 W X S 6 A R v A R 22 AR AR R AT
7 RGET, CRI0R, BN TLI L 2L
AR B 76548 LU ) AN 98 7 B AR SR T BN
WA (3), fl TRk FROIE

A A LA [ o JBE T i M € B A g 22
R A K B R BRI B 5 PG AR A i T
MHIER IR A R R K Rk A

2.3 MU EXT I I TR 22 R A A0 B BK & Bk
EEKEE

TEREA LI R, K EREE A H

R A B A= 3R e R B 1 AR (181 5)

10071

200 mg/L SZ 5040 i A R ik e Bk A, HEH 3
ORI LI 20K 73 51 2 8.13%H17.02%, 3%
AR T R I B A= F X R 4(20.26%)(P<0.05),

WABE AL AL, 10081200 mg/LAc T A9 i ik
éﬁ@%U%ﬁ%ﬁﬁﬁ,%%iﬁﬁ@@mmo
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Fig. 3 Effects of AM on daily average growth
rates of C. turgidus
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aa,ad 0 mg/L
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daily average growth rates of
filaments of S. lomentaria
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Fig. 4 Effects of AM on daily average growth rates of

filaments of S. lomentaria

M PUPR R IR E N 25~50 mg/LE, & #2201k
fR H 2388 K R BT AR 25 R G 38 0 i T (& 6),
2 Y PR R JE A 100~200 mg/Linf, H: H #93 K %
B A 2 A 38 0 T A . A BR R R B, 1001
200 mg/Lk B 25 11 1) 750 3 22 R A 440 i 1 £ 5
W, AR ZES, AR T (BIM-4). 5
R, TR IR U S R R i 7 e
RAR AT L7 RiFB T, HE30K, 258150 mg/Lifk
JE 25 1 T B 7 T RS ) 6 L 051 A T
AR B T 2 in i ik € R 358 1 ) BE2H (3R 4), 1B
THREBFRNE ., 10051200 mg/L B 414 F
R 7 8 2 IR R AR AE TS, OTR TR

L L AN [V B R 0 BR N 7 i 2
RAR B AR T BB ARG, VU IR A TE F 3 i) A
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BRIk 2 B I I G BREE AY A I

24 ABHEXNHIBFERLREFEMKE K
e N OEA )

AR R, KRB H 2
KR 2 P 2k R 0 3G n T 2 3 AR (181 7)),
S 2H () H B8 R IR T AR A R X IR
. SEREE20K, 0.50F11.00 mg/Lk 41 H ¥
WRARBR B A, 25 h-1.63%FM-3.95%,
FE M LR 0 AR K 32 B T I . R I AR &
B, 0.10H10.50 551 T Y i JiK €2 1K i 240 o 52 v v
CEZEIE, L LIERIE A7 (E RS, 6).

0.50 mg/LF11.00 mg/L 21> S5 16 4H 1) 725 4 22 4R
TR Z 2P (E18), SLEREE10~20K, 24> SL K4 1)
H 3K R F ARy R x4, 0.10 mg/L
S A B R 2R AR Y K R A B A S G
WINIE K e, TESCR 3R H 3 KRk 3
e 13.06%. 28 B S A& B, 0.10 mg/LSE 5K
2 1 R R DR A AT T S A A, 0 T A A
T A A ERAR A ROIR B R (B R-5) o
TM10.50711.00 mg/L3E 56 41 7 8 22 IR A4 200 Jifd Jo 25
a5, MRARSE . iR . ST (BIM-6). 1YL
A, TR BRI X S5 MR i 2200k
KA F A S, 100,10 mg/Lifk B 41 ()& i 22
AR A £ 7 28 LB 76 25 30 K35 §1120.12%, $5%3E T
R I (2 K i 1 X R 20 (20.74%) ;. Hoqf T4 B
FIRFN21.76 pm, 5 AR IR Ak €0 BR 5 04 X B4
(22.27 pm)dzr, AR B A ) i 22 R AR T
8 LU 51 06 28 ELAR K T AR R Ak 53R B 1
XPRRAL, TR E RO ZEGRS).

AT AN [V B B B 0 BR N 7 i
R AERK LR BFIR LB, 0.10 mg/LINLL %R
T T R S 22 R ARG o R v R B I K
BRI A K

3 iR

Kooistrags 1B 338 T 100 mg/L ¢ 3k ff1 15 fi5
BT T 3R A5 JC T 1Y JE 5 484 M 6 38 (Cladophorop-
sis membranacea ), [F]Bf W] A5 34 A4 410 i # 3 (Cyan-
ophyta) 94 o AR S5 o1 501100 mg/L A Sk F1 w
Ji BN AN ] T R e €5 3R s ) ARG, [ I 7 o
22 IR PRI MK €0 Bk 8 AR A2 B A A T R4S T 5
RMEFRSEIR, ARG R4, DIEAESED
PRI 100 mg/LIY RIREE R H IR 20 dJmE B 2
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Tab.3 Effects of AM on the formation and development of filaments of S. lomentaria

] 2 76 bR B /(mg/L) b

concentrations of AM parameter

RrERtAl/d  culture time

5 10 15 20 25 30

XTE&  control il FFELLBI/%  sporangium ratio
il F#E 4% /um  sporangial diameter
0 flFHELBI/%  sporangium ratio
flF#E4%S/um  sporangial diameter
50 filFHELBI/%  sporangium ratio
¥ E 4% /um  sporangial diameter
100 filFHELBI/%  sporangium ratio
-7 #E 4% /um  sporangial diameter
500 filFHELBI/%  sporangium ratio
fl-F#E4%/um  sporangial diameter
1 000 filFHELLBI/%  sporangium ratio

flF#E 4% /um  sporangial diameter

1.03+0.56

3.03+0.67

3.60+0.39

4.45+0.80

7.53+0.16

10.05+0.27 12.37+0.15 13.62+0.62 15.61£0.27 17.26+0.15 20.74+0.49

13.15£0.74 14.72+0.57 16.95+0.95 18.00+0.84 19.63+0.73 22.27+0.73

1.3240.43 2.10+0.81 2.30+1.11  3.10+£0.93  4.52+0.42

10.25+0.26 10.58+0.32 11.35+0.49 12.14+0.29 13.40+0.57 14.24+0.59

4.3440.63 5.01+£0.27 6.89+£1.03 8.56+0.34  9.90+0.45

10.57£0.63 11.45+0.37 12.69+0.08 13.02+0.73 14.59+0.48 15.26+1.06

5.04+£0.40 6.40+1.11 8.02+0.50 9.33+0.93  10.38+1.05

10.84+0.73 12.08+0.37 13.73+0.03 15.01£1.29 15.71£0.96 16.49+0.43

6.274£0.17 8.39+0.09 10.59+£0.94 12.20+0.05 13.75+0.93

11.15£0.37 12.01£0.59 13.68+0.64 15.65+0.48 16.85+0.73 17.77+0.60

9.62+0.39  11.07+0.73 13.10£0.03 14.92+0.39. 16.13+0.05

11.75£0.73 13.22+0.59 14.37+0.06 16.83+0.38 17.27+0.69 18.02+0.36

100
—0 mg/L
b =25 mg/L
80 | = 50 mg/L
mm 100 mg/L
[ab = 200 mg/L

M €3k 1 538K /%
daily average growth rates of C. turgidus

1 3 5 10 15 20

I [8)/d
time
5 [O3F 32 B AK & 1k H 8 K Re9 0
Fig. 5 Effects of TC on daily average growth

rates of C. turgidus

RAH H B R R 5 (3.93%), MAHSE100 mg/L
(1 Sk R E i B L H K R 0] 15 6.12%,  TEIZIK
(R X 37 B 0 e, R s LRk B 2
KR ME, UL 32 B H0 A4 R 052 )
I, A Sk A6 5 4 (100 mg/L) AT LA B 4t 411 7
AR K R AR
Gonzalez-PleiterZ: "% 4235 0.01~1 500.00 mg/L
e B S B PN Y BT S VG AROGT i g ) I B S (A na-
baena sp.)H M HIAVENT, T X £k # (Chlorophyta)
B9 H 2F ¥ (Pseudokirchneriella subcapitata) %A 5%

25

o U —0 mg/L

S 23 bb =25 mg/L
NN | mm 50 mg/L
f* s s 20 M 100 mg/L
Y E S = 200 mg/L
fr S

7z

® o™=

o a2

£§0

322

> s

g =

1 3 5 10 15 20

I 18)/d
time
6 MR ERLREBINIEKENFM
Fig. 6 Effects of TC on daily average growth rates of

filaments of S. lomentaria

M, Eguchif !5 & 0B B Y bR 5 /1 7 A 3
(Selenastrum capricornutum) 1 /NER 8 (Chlorella vulgaris)
X 2P AL S A A SR P A A . S
55 R JE B R, A0 RE YR ARG IR, A
NAE—FE R B N, I BV bR T4 o] R K €
TR 118 A T X 7 22 RS P AR e AR B
UL, AT T By B 5L P4 AR 34 oK X I K £
SR A B AR, A0 A5 o oI 4R S R k0
2B 2 QB T AT D7 2 B Tt g il 3K L6 il
REME K i 5 B R EAK A E R KA R, i
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Tab. 4 Effects of TC on the formation and development of filaments of S. lomentaria
PUBF 29K (me/L) Jakr KrEm )/ culture time
concentrations of TC parameter 5 10 15 20 25 30
XH&  control il FFELLBI/%  sporangium ratio 10.05+£0.27 12.37+0.15 13.62+0.62 15.61£0.27 17.26£0.15 20.74+0.49
il F#E 4% /um  sporangial diameter 13.15£0.74 14.7240.57 16.95+0.95 18.00+0.84 19.63+0. 73 22.27+0.73
0 7% BI/%  sporangium ratio 1.03£0.56  1.3240.43 2.10£0.81 2.30+1.11 3.10£0.93 4.52+0.42
flF#E4%S/um  sporangial diameter 10.2540.26 10.58+0.32 11.35+0.49 12.14+0.29 13.40+0.57 14.24+0.59
25 T BI/%  sporangium ratio 2.56£031 3.11+0.56 4.76£0.71 6.75£0.18 8.91+0.34 10.93+0.25
¥ E 4% /um  sporangial diameter 11.48+0.25 12.91+0.73 13.72+0.37 14.23+0.73 15.56+0.96 16.21+0.71
50 il FHELBI/%  sporangium ratio 401022 5.01+0.92 6.73£0.20 8.54+0.63 10.65+0.11 12.91+0.38
7% E %/um  sporangial diameter 12.3£0.36  13.34+0.25 13.48+0.47 15.34£0.59 16.45+0.63 17.14+0.36
100 filFHELBI/%  sporangium ratio - - - - - -
flFHEHZ/um  sporangial diameter - - - - - -
200 filFHELLBI/%  sporangium ratio - - - - - -
filFHEHZ/um  sporangial diameter - - - - - -
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“—" indicates the cytoplasm of filaments of S. lomentaria was constriction, nearly to death and no sporangia were produced; the same below

Notes:
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K a3k H 38K 2 /%
daily average growth rates of C. turgidus
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—20 ¢ I IE/d
time
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==0.01 mg/L
m=m 0.05 mg/L
mm 0.1 mg/L
mm 0.5 mg/L
1.0 mg/L

7 ABHRIEMEKEHERRZM
Fig. 7 Effects of EM on daily average growth

rates of C. turgidus
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Al o 1.0 mg/L

R H R A%

daily average growth rates of

filaments of S. lomentaria
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Fig. 8 Effects of EM on daily average growth rates of

filaments of S. lomentaria
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Tab.S Effects of EM on the formation and development of filaments of S. lomentaria
41 2 SE (me/L) Jakr KrEm )/ culture time
concentrations of EM parameter 5 10 15 20 25 30
XA control 7 #ELLBI/%  sporangium ratio 10.05£0.27 12.37+0.15 13.620.62 15.61£0.27 17.26+0.15 20.74+0.49
il F#E 4% /um  sporangial diameter 13.15£0.74 14.7240.57 16.95+0.95 18.00+0.84 19.63+0. 73 22.27+0.73
0.00 7% BI/%  sporangium ratio 1.03£0.56  1.3240.43 2.10£0.81 2.30+1.11 3.10£0.93 4.52+0.42
flF#E4%S/um  sporangial diameter 10.2540.26 10.58+0.32 11.35+0.49 12.14+0.29 13.40+0.57 14.24+0.59
0.01 T BI/%  sporangium ratio 3.03£0.67 4.34+0.63 6.01£0.27 8.89£1.03 10.54+£0.34 11.90+0.45
7% E %/um  sporangial diameter 11.94£0.47 12.48+0.65 13.14£0.84 14.9+1.02 15.34+0.36 16.31=0.61
0.05 il FHELBI/%  sporangium ratio 3.76+0.78  5.99+0.45 7.03£0.88 8.84+0.23 10.48+0.66 12.30+0.89
-7 #E 4% /um  sporangial diameter 12.4240.94 13.5240.40 14.05+0.92 15.35+0.24 16.22+0.95 17.00+0.25
0.10 il FHELBI/%  sporangium ratio 9.35+0.74 12.25+0.26 14.25+0.25 16.71£0.46 18.61+0.74 20.12+1.06
fl-F#E4%/um  sporangial diameter 12.56+0.63 14.70+0.88 16.05+0.97 17.94+0.75 19.06+0. 34 21.76+0.19
0.50 filFHELLBI/%  sporangium ratio - - - - - -
filFHEHZ/um  sporangial diameter - - - - - -
1.00 filFHELLBI/%  sporangium ratio - - - - - -

flFEAEAL/um

sporangial diameter

L DU IR X 2 R AR A R Rk, I
U, PO PR3N IE T b B R 0 R i I ik €k
1 £ B

Vézquez-Martinez%5 "84 {2 38 T 10 mg/LI¥ 41
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Wi (Oscillatoria sp)W A K . KRG LI, 7
aFpHAE R Y, K G BR T 218 3R A UM A
7, 0.10 mg/LIRZL % 2 740 il JgZ i (0 Bk e A 1 1
[FIEF, NARIEE 2R IEEAEARKMET,
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OB EE R, HIk, 0.10 mg/LA % F X i
(NEN ) A Qe SN €Y PO R
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Inhibitory effect of four antibiotics on Chroococcus turgidus co-cultured to
the filaments of Scytosiphon lomentaria

ZHANG Hongxia, GONG Xiangzhong *, GAO Wei, SHEN Shijun, WANGJi, ZHANG Jing
(College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China)

Abstract: In order to suppress the growth of Chroococcus turgidus and finally eliminate it during the amplifica-
tion process of filaments of Scytosiphon lomentaria, the effects of four antibiotics: cefotaxime sodium (CTX),
amoxicillin (AM), tetracycline (TC) and erythromycin (EM) on the growth of filaments of S. lomentaria and C.
turgidus, which were co-cultured in the research, were studied by experimental ecology methods in this paper.
Results indicated that CTX can inhibit the growth of C. furgidus significantly at the concentration of 50 and 100
mg/L. On the 20" day, their average daily growth rates were 3.84% and —0.96%, respectively, which were signific-
antly lower than 19.21% in the control group without antibiotics, therefore ensuring the normal growth and devel-
opment of filaments of S. lomentaria. Both C. turgidus and the filaments of S. lomentaria were not suppressed by
AM at the concentrations between 50 and 1 000 mg/L, so AM can not eliminate C. turgidus in the co-culture sys-
tem. TC could inhibit the growth of C. turgidus and the filaments of S. lomentaria dramatically at the concentra-
tion of 100 and 200 mg/L, but the cytoplasm of filaments of S. lomentaria presented atrophy. EM inhibited the
growth of C. turgidus significantly at the concentrations between 0.10 mg/L and 1.00 mg/L, when the concentra-

tion was higher than 0.50 mg/L, the growth of filaments of S. lomentaria also were inhibited, even to death.
Key words: Scytosiphon lomentaria; Chroococcus turgidus; filaments; antibiotics; co-culture
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