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FEWMEAFEEZAEHEHA T HRAEE K., 500 pg/mLty 4% F H £ . 500 ug/mLEy 5 #%
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fiff TR A R B, I e AR Y

PAESR, X T EE . B PR A W DL
WEE S = H MR OC R AT TR, g
KR eI 3 5 S SIS A 6 1 J5 s, H1Zobel
2216EFIPDAKR: % 5k M7 F 32 55 25 1 ¥ B il A= )
H, A3 A6 TRE AN TR R SSHR BB . PSR UOR]
Hy-ZEIE# 2N ( y-Proteobacteria)f 7 PEAR 1/ 58
T A128E(Ulva lactuca) W) BEBRAE Y, & PL58.3%M1)
A1 25 R MR AE B y- I A

FREUTC T 10 1 3 2 T 9% 3 B A ) 1 T L
HIHE, SR B 2 AL B At R B AR A A
Tk, REBUS R AR . Shibata5 " F| T
Wk SRS &M, RS T
CLPEEM IO IR . B R F 2@ A A Y
M IE F AR, ME BRI, — W
PARBSEMBEREAERKREE .. DEMEE
M EWEMEERR . A NH %S R ARRRKK
2 2 ] LB S 40 )R K f5 2K ¥ (Chroococcus
turgidus)W A, T AN 52 0 2 B (Scytosiphon
lomentaria) 22 KRR HE K o ARBFFE IR BT AE
KA, 7 5E JOw s RS R AR B Ty
IFFE IE SRl AF 58 B 2R 2 AL BT e R AR A=
T PR A PR V% 15

L bR

1.1 SLIe# R

AT B 24 30 225635 b &R (104-01,
YZ-8)F 1/~ 4 58 5 Wy A= A i R (Ph-WT) P LA A H
PORIR AL K RAE TSR =N, IR FIEE TR Y
D RISCRR[13], ff R RIS IR 1 TR

®1 ALBARAZRERAAPKEMRD
Tab.1 Origins and codes of three P. haitanensis strains

used in the experiment

s AR K5

no. codes sources

1 104-01  FHSR EWHT 1L B AR TR R A Coy T LB
PRAFH

2 YZ-8  HUIREHM R ARYZ-TECCoy i £ iA A a0

3 Ph-WT REAMEFESLE

1.2 Mt

I 8RR R T 5 MR AR A B 35 O 1k T
CHR[16], K H R M35, 45, 55, 65F175 diY104-

O1fh A MRIRTE B F BT, R4S 2 B s 1
f£F-20 °CrVKFEH . H 45 dBPh-WTHIYZ-
S RARARAF I i /) Lo 7T, KR R
T IR AT K T i B0 8% 5% b ik A5 R 9 R
Fi, WEFRAME: RBEQ3+1) °C, SRS EE 50 umol
photons/(m*s), JGHREWII0L : 14D, EHEEF
48~72 hJi , FHFTFLES (@D=2.5 mm) M IR A 1
a1 T S S D R 7 o B RS VN
A 4 35 35 W R VR INMES 3 73 22070 K 1K
1.3 EMoES5®

IS [) 1z 8 32 i 28 FP 20 B85 100 9 B A 2 0
ek #r45 AB1, B2, B3, B4, B5HIB6,

1.4 FEIXF

HNHRR, MRKKERN R R
WA A TAY TR B AR A H .

1.5 MEZWIFIE

104-01 % £ =HARARAF 404 Z 89 o e 30
W 3R AR Z A3 IS I B B IR, W BE 4T R
10, 100, 300, 500F1800 pg/mL, HE4~¥ 20 (1K)
250 mLEFFRW 4 BIIA 107~ 104-0145 R (H #75 d)
B AR T RIS FR, BB PAT. HiFR2
dJE A4 1 UORT S 55 W, TTB INHT A 3R AR LY
W, KT FRe d)E, WA B AR KB
i 35 % d 5% 3 15 A A A= K T B A b A R vk
B, DA AT 35 58 S0 B il A W i T A R BURR
PESZE . SRR M E R

R KRR AN A T BN E
HRE AN SEIe 45 SRRl AE RAE A, £00.22 um
AL UE Pt DR BR T, HCEL AR 6 mmPy#7 T8 4K
Bl R, 2 THiA: RAE & W 24~36 h, 40 °CILIR
B, .

HLEL T A 1 1 58 50 B PR i AR W B AR (B1~B6,
20% H AR A7) B 0.1 mL, JmAF]1.9 mLK # i
K, FEAFIR AT A AR AR . 0.1 mLTE A,
Y545 T Zobel 2216ER5 3255 |,

AR IR %) B AR B W0 T U A TR Y B
FRHE b (B AROU [ Fh e B 3R P A= %), LA
KB PAER A UELCIE 7o X IR BE R A
IR (30+£1) °C, J(: R % & 40 umol photons/(m’-s),
FEHEFAII0L : 14D,

RAZWMEAELRIZFERAR 2%
R AR TRt A2 1 R R S 2 SR ik PR b A R I
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e, RIGHEATARIRIR G AL, 4bFH24 h
Ja, TELEEEK PR ER RS, HEAIRE
SFGFR WP SR IR2 hE L IR 0 5 SR Ak
gefigred, WEABAA KRG BAR3FT,
DAR 40 A 3R A0 2R [58 S5ARAE Jh Xof J

1.6 FTE®M

A A M) IR AR 6 dIF
HO0.1 mLE;FRWK, IR 16 T Zobel 2216EMPDAK; 57
B, NAE36H126 °CF FEE; 32481120 h, K37
A . VGBS 40 pmol photons/(m*-s), Y
WI10L : 14D,

R A B 69 E 2K 3 G4 (R oAl
R0 6] 48k A 2 o 2 T e £, (O =2 TR 8 350 &, 7
HAEMARAF)E, BT BB (Nikon,
Eclipse 900)#E ik A . ARIE YL ()5 i (6 5
AR AT HAR 555400

1.7 MREREFREE. HEMARBEFRE
B E RLEIZEZREZTEKF MW

FRBRBEMNZIRAEFELILG104-015 2
R AARE KRG MR PLAE R 534
SN, EEERAEYUE R A A A 104-01050 & (45 d)
(1B £ iA24 his, IR K R ERER, K
i 65 TR A e AR A 250 mL K T 855 35 W 1 78 S0
R A Y G 5 B R R E R 572500 10/250.,
15/250. 20/250F125/250 [15 484 A% /85 7 AR FR
(mL)], BAFERARINTAT, Dbid R ARG
FR IR 35 AR A o FR 2, 43 dE 4 1T G 3R
Kigie dfg i it (B SR KK B . B3R AR
“HERHALEE

KR Bt 23k £ AL 104-015 A B &
A KT H A ECH #4535, 45, 55, 65F1
75 diJ104-01 5 R HARIAAG [BI BEAR, Je R bakqT
TR AL, A B A SR AR, — TRk
A EEHT 250 mLK P B 97 W S8 S0 i TIR A Ky
I o [ BB SR AAR I 4y A L

RE BRI RE AT 2 A F R IE104-01%
ZEAKRAERGT R TERAKP BT N2% .
4%, 6%. 8%MI10%HIMESH;FE 5L, it it 5Fh A [H]
MIRE IR, o3 AR N LIEMES | 25 MES | 315
MES. #FMESHISEMES, mEEKE )G &H. B
EERENY/ W BB I 1 1 B S 5= i [

) MK 3 AT 2k E AT E104-0150 &
B FAR A K 49 7R (5] 5% (R JC R AR HL ) I, K
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A BT D 53 45 A TS 2B A 250 mL K B B SR
S, HEREABIN13.1, 19.6, 26.1. 32.6f0
39.2 (B LAARKE SR AR K kA

R AFLFEGREBERIZLETAR
52 % (Ph-WT) =i F o0 & (104-01, YZ-8) B Fik A
K e m S35 A0 3 58 3 BF A= A i & (Ph-
WT)FIE T 5 2 (104-01, YZ-8)I1 [ 544, Sk fT
TR A EL, HAPE I E L, RE, AR
B WA B B, SEATIRA R IR, FARR 3=
AR
1.8 IZEFEMRMEYNS B, BERNREE

HE R 776 Aty IR S8 SRR AR [ A4 A B 10 mL
TCT MK K BB T, WIENR S 10 min, 3K
BRIRG(P); K547 Jo i (B 45 R s A K T
H A K B A SR R TG BRI K R AT
FHRE AT, SR8 BRRQ); IEEXKE
FEREEFR6 A BE TR WA (W) HEW . P Q 3F
AR AR B0, 107, 10°, 10°FI10°6%, K4
A Fis PR O R 143 45 T Zobel 2216E8 57 3k |-,
B #248~72 ho MRUEFEE L SPREUATEE, X
RIZE2~37K, XF o B B bR EA T 22 IR (B (B 22 [
el &, WA ARA ). MBI
T - D R4 R R Bt s AT TR
10% H AR AFE A, X IR DL b A B

SEEWG— %S, BIVEMHE, FIVEE
W, PRk A TIn%38, DICRIZ LB AL
B EA, YREZEF R, VIREIZE
R4, NRREEFRIRWELL, SRERAKSE
JEA, 1~MCEFE R, WBPhQN2E /R4 H A
B AR 2 d R 5 SR VR P S 2 2 R
1.9 SREERERENERLCEITHIZER

PP A= 2 hb B ZH X IR 20 43 B Y 4 A T RR
WAk, IR 10°CFU/MLAEY &, &H. Hdt
HRIRA WAL IR 2832104-01 5 R R %A 24 b5,
JFH G B8 16 /T R 338 o FH TG 1 e 1) B T 0 ) iR
AL B Y B SRS WS, TG TR KT R L
TE6FL A 35 F Al P i 7220 d, USRI 28 S5 itk
A KAE B . LUK IR I 2 7R V17 45 5% 13 4% 1k
T HRAL, FEAHFE A T T SR

2 4R

21 IMEREREF
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RV BE (10 pg/mL) 4 R PR K 25 2% R g vk 2 (800
ng/mL)F) R IR X s SR R AR A K Y B
— B AR, 8 At v B 4 A A R R AR K
MPER (B B SRR 20 5 8 2 B A IR0
fif 5z Pk, 36 d, 54k EELH i B A AR B 1R
TR, 1E100~800 pg/mL4% kb B 2H 2 Ja] ,
B 22 S 3 (s-test,  P<0.01), IR%E3¢
T P ol A 0 R R B A UM SE B R B, 500
ng/mL Y 2K T 8 6 6 bk 1R Ak ¥ 3R I 4
PE; 500 pg/mLI Bt R PR K 55 3R 46T 83% 1Y T k3 1L
HAMEIER 5 300 pg/mL) R0 2 X 67% B 4
T RIS (). L, EREETE
2 (500 pg/mL) . iR K K% % (500 pg/mL)FI-R

oCG

810 pg/mL
8100 pg/mL
8300 pg/mL
8500 ug/mL
=800 pug/mL

ok KX

B A~ 4 K/ mm
mean length of the blades discs

O = N Wk WU OO

BREER MRAAER FIER

ampicillin gentamicin sulfate kanamy cin

1 EEFRIRENMERIEFRBRPEFR6IGIZE
3104-015 ROR K B 2 8 (0=2.5 mm)E) FHKE
* A BUAE RN ZE T B E (P<0.05, r-test); ** FFMBTAERNE R
e i 35 (P<0.01, r-test); T Al CG.xT 4L
Fig. 1 Mean length of the blades discs of 104-01 strain
in P. haitanensis after being cultured with different
concentrations of antibiotics for 6 days

*. significant difference in same antibiotics (P<0.05, ¢-test); **.
extremely significant difference in same antibiotics (P<0.01, t-test); the

same below; CG. control group

8% 2K (300 pg/mL)3FR T Az 3 1R &) WOuk 15 565k it
AT IO A B

PUERIR G LR o, 5HRAPiE
RMPIPIBUERAGHL, 3MPUAERIR S
X E7 58S 0 T T A AL BEASCR S A, AN il 3
SERPIRLR I A (B2), T B X 64k 3 Bris A )
TR PR LA T S A A ) (32 2)

2.2 FTEEN

25 3BT R BT A R PRI R SR R 4 AR
24 hfg, LYK & B, XA (- T -
2~y A D EFPIR B IARTEAE, M RS (1)

3]

Eglz— ko

EfélO—

D&

Eﬁ 8 T ek

2SS 6L

AR

SIS

25 2

= g

S 0

= 1 2 3 4 5
PAERAS

antibiotic combination

B2 ZEFARMERBERPIETRO6INIZER
104-015% & B &£ 4 (0=2.5 mm) B FHKE
LAHA; 2/ FHFERMEMER: 3EARTHERMBEERRK
T AMMRKAKBRMEMESR,: SATHFER. WREAE

EIR S IE N
Fig. 2 Mean length of the blades discs of 104-01 strain
in P. haitanensis cultured in
antibiotic mixture for 6 days

1. control group; 2. ampicillin and kanamycin; 3. ampicillin and
gentamicin sulfate; 4. gentamicin sulfate and kanamycin; 5. ampicillin

and gentamicin sulfate and kanamycin

R2 TRMERLEMNIZEICERBEMOIMNELR

Tab.2 Bacteriostatic effect of different antibiotics processing on phycoshperes isolated from P. haitanensis

07 B 4%/ mm

AR bacteriostatic ring diameter

antibiotic BI B2 B3 B4 BS B6
RANRHEHER  ampicillin 17.4 7.1 26.5 16.5 28.5 325
TRERIK K& HR  gentamicin sulfate 232 73 11.1 6.0 29.4 21.1
£MFEZE  kanamycin 20.1 6.0 13.4 6.0 8.9 18.8
FREER+RBER  ampicillintkanamycin 26.2 8.2 37.6 33.7 12.8 31.0
FCRH BRI AER 233 9.1 375 36.5 13.0 24.6
ampicillint+gentamicin sulfate
FMER+MBINKRTG R 345 8.5 23.0 21.8 6.0 17.7
kanamycin+gentamicin sulfate
AEE BRI AEZ+ENESR 30.0 8.5 375 39.0 183 33.8

ampicillint+gentamicin sulfatetkanamycin
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B AR (EI R T -1) KDL SESedti il . SR FH3FpiAE R
WA R RS, B3R 6 dE 37
0.1 mL, 4351 T Zobel 2216EFIPDARS #
B, G5REIEIRA8 hT, 1EZobel 2216EH; 35 it
FRMREE, 12005, PDARGS R A
FVE K, T B P A B SR I LK R
VT o B3P Az 2220 A Ak 35T 0 35 55 S 1R
i, W SRR, BRI K R A 5
WO AN mL K B K TS, 0.1 mLAH B VR iR A T
Zobel 2216 FIPDAR; F2 55, 43 BIAE30H126 °CH &%
F248F196 h, S5 K, ik 7R AL S b
Bk WA TR, T R Y A 8 R
B R KR TEE (BT ).

23 ARIEHGTEFONERLEINIZE
REBFEKER

24702 AL ST 104-01 5 R 1 H 335 diY
R R, AR A KSR R, H55R6 diY
K ER4.2 mm, B AR & R AR A K R
BP(E3). AT &R0 B &R IR A BRI
i, YZ-85h R BB B AERK S, Bk
XK A F] 4.6 mm (K4). AN, TEIZEFEA
] H 8 FAS R R 2 S g, 4 Kb R
VISR IO SR N I R Ay N RO (¢ E2E

2[5 5 A % % B A 51S/250 mLKE IR AT,
P Az 2 A 2E RN BE A0 5 95 R 1) S 2 K A
K, Horb AR AL B AL B 4 RO 1 KR
52mm. FSEIFEEEA S, bro RAFEA R R &

5 o Otk RSl
treat with antinbiotic ~ control group
4l « ok

3t

[ #AAF 3K FE /mm
mean length of the blades discs

35 45 55 65 75
His/d
day

B3 fmdERLENTRE RRIZER104-018 5K
MR A E A6 dR FI K

Fig.3 Mean length of the discs of different-day-old

blades of 104-01 strain in P. haitanensis treated with

antibiotics first and being cultured for another 6 days

http://www.scxuebao.cn

6 R S

oo treat with antibiotic
5 ’ Xof 2

control group

[53 AA P 2 R K /mm
mean length of the blades discs
W

104-01 YZ-8 Ph-WT

il A
strain
4 ZRERLENZEEFERERAR
(Ph-WT)FNik B T F (104-01, YZ-8)[E £ 1K
BIEFANTFHIKE
Fig. 4 Mean length of blades discs of the wild-type
strain (Ph-WT) and the selected strains (104-01, YZ-8) in
P. haitanensis treated with antibiotics first and

being cultured for another 6 days

AP 254 8 24 KXot BR AL (1 5)

W6 dia, SMPUAER AL Ay IR AT
KKK A 3 MESZ >2 /5 MES 4 >4/ MES 4 >
15 MESH >5f MESHL (1#16). 7EAIRE 7 th vk
(EMES., 2f5MESHI3fEMES)AT, Hid: A #4
1) 158 A S K B 6.1, 6.3F17.1 mm, 43
FAXTRRA 1.6, 13ML7M5, —HHHAWNE
22 5 (t-test, P<0.01); 75 15 B I R ¥k B (465 MES
FISFEMES)HF, P K Ab B2 55 % BE 21 A [ 4% 14

TN o 2 XA
treat with antibiotic control group

3k

[ AT 35K 5 /mm

mean length of the blades discs

7
6
5
41
3
2
1
0

5 10 15 20 25

B (250 mL) H B £ 444
the number of blades discs per bottle

5 SMERLEIIZEFI04-01RREZKE
FEEFEE THEFR6 AN THKE
Fig. 5 Mean length of blades discs of 104-01 strain in
P. haitanensis treated with antibiotics first and after
being cultured at different culture density for

another 6 days



414 O, e HUARAR X IR B SRAA A ROREE BR AR 5 TR 517

9 r O Az A
@ o treat with antibiotic
2 8t o @ X
= 3 7 Hk control group
3
REOT 1
r
B4t
[
£53 ¢
# g
B 2T
T8
gl
o Ul

11 MES 2% MES 3 MES 41 MES 5f# MES
BIRERIR
nutrition concentration

El6 ZMERLEMIZEFRI04-01RAEBEZAFE
BERRKRENEFREPEEFRINTHKE
Fig. 6 Mean length of blades discs of 104-01 strain in
P. haitanensis treated with antibiotics first and after
being cultured at different nutrition concentration for

another 6 days

SRR B A

HER B, PR R 6 I R B A 8 K
YR ZAEE A K TR, Hd e300
19.640 7, Pk RALFEL 5 XF R 2 =2 [8] 11 22 5 4%
B, MELKRSREA T, 2R A HEET).
2.4 IMERLGEESIBAEMNIEEFZMHIRKE
EMRMEERA LR

AT AE R AL B P A3 B R 0 T A B AR
YRR L R R (R 2R Raas
W o) (BRI, Hohf2kkeefa an s s ik, o

86 o R EAL
% treat with antibiotic
E x5 = Xf 4
£33 control group
=g
2ol /
£%5 . /
=21t /
=5 [ /
g0 % é
39.2
K ER
salinity

B7 ZREHELEMIZERI04-01mAREBEZFE
AEIE/KEEFHIZESRAENEHKE
Fig. 7 Mean length of blades discs of 104-01 strain in
P. haitanensis treated with antibiotics first and after

being cultured at different salinity for another 6 days

W A FE L1 (0 B Bk BPhV W3R B (0 Bk
BPhVQI1; MO BRZH vt 73 8 Hh 20k e A 2R 22 TG R
PER AR (R 2 R 0 RS 28 {0 2 452 (5, BPhNW2
FIBPhDW3) Fl LR ¢ A J AT MR 55 =2 1C B B bk
BPhDQI1 (K fRIV), DL EgER T IAE Y, ik R
A B X 4 5% 5 i B A W B R A S e, T EL
FLACT A Y bR R B — T 32k

25 MERLEBEMGRBEAISEKRSTE
IR RS B e 52

ISR B SR TE of LA M B Il P B 5720 d,
P AR 3R A0 BRZH 3 5 ok Y T R ] 4% ) B8] 44
LB AR /N B WS G T P RS MR A ok [
Qemy R BEAR, 55 R 2 20 1R[] B0 %) IR A ) 2 1
FHECARE, R BLH U B AR AL (B V).

3 iR

WAER, “AANTE N2 3 . 48 5 KA
WA EPR AT 2R, o s
Y® T ZRRA B, (X S IE A AL R SR B
F AKX, BFEKERE . BE Lk
) H W8 R B AR R E , T BB S T bR
A REVE G50 o ARSI DL N 1 3R 0 4s 558
B A= A 5 2R (Ph-WT)FIHE F i R (104-01. YZ-8) K
MORE, GG R SR R B H SRR [F] Y
iR, REHHESE T AR R X L SRR AR Y
AR AR R, IR T SE5 T 4
B9 R R 5 S B PR L AU P T Ak

TCH B FR K R HFIT 45 28 30 K 5 W PR i
AV E X R HE, SRR E S
A R AL HOR ARSI B IO R IR AR R Y, HdoR
FERNREE AL S Pe A ZA G, X
A AR e A, BB AR R R A0 i A K Y
BUF L PRUEXT —Fhpi Az 28 7= 28 Uk i A W e
B o —FhPLAE R, ARG R B AR, $
— WL A I AS B 5 A A 2 2R A0 s PR R
Y1, RS H R (500 pg/mL) BRI K%
(500 pg/mL) IR ABEE K (300 pg/mL)3FHi 4k R
TR A A B R S5 S R AR 25 38 B3I I 41 BRI
[F) i X R A ) A Kt LR JERE R

KA S5 R, Pk R AR 3Rt
AR, BEAT S5 M4 ) LB PRt 2B 9, IR F I
SRR AR AR Syl R ORE B %
FA [F] il 22 3 58 3 RAK FEAE AN ] 1) 335 35 2% 4

http://www.scxuebao.cn



518 KorE ¥R

4%

THEFR6 diF, LR A AR A A 2 s R T IR A
R, YBFFRR S IN 0B SRR R T 35 MES
ol KRR T 19.60, Pk R AL HRA 5 X RE A
MR AR B 2 N . L, XX 24 SR
(0 15 F5 W IEAT TE R R I 5 A B0, Y8 R b vk
KT3MEMESHS, Hi A 2 b 3 20 A1 xf BEZH (1 15 5%
W TEZobel 2216E V- IR A FR G B T Kt
BBV ;s WK B T 19,60, 1% 332 0 B A
W BT A R A5 5 . DA B R AR 1) o 25 (R
25 AR R AR S MR P E B, ML
He A BRZH T B A 20k T PR AR X R A
S, IF B A B AH 43 B 00 BT A TE Bk Y A
IR A RIIRLA A, (HEX R T En
FMRI S L R A R GE— B, H2kk
PR S B 5 (0, L ok T B W 8K & R 24K T
PR B S R ) B v 43 B 1R T BT TR AR

i Lk, fEIR SRR A K FE b,
— BN R A KA B e R
B S R IR R AE KA S HE ALK, Y
FHPCA Z M T X S LA S A K A )5
G g (TR G DS A o S S I 5 0 oK v O
i A N NP S (EN P 7P L
M CAR , T SR AR vk B b B e, P R
Xt A DI SR R s R S, AT AR
Ry ek i N (TE K B o A N N e o s

SE M
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The effects of antibiotics on growth and phycosphere microorganisms of
Pyropia haitanensis thallus

LEIJie', DING Hongchang', YAN Xinghong "**

(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources,
Shanghai Ocean University, Ministry of Education, Shanghai 201306, China)

Abstract: In order to select the best method to remove microorganism of Pyropia haitanensis, we treated P.
haitanensis thallus with different combinations of ampicillin, gentamicin sulfate and kanamycin. Meanwhile, we
explored the relationship between the growth of P. haitanensis thallus and the change of microflora. The results
showed that low concentration of gentamicin sulfate (10 pg/mL) or high concentration of kanamycin (800 pg/mL)
could inhibit the growth of P. haitanensis thallus. In contrast, ampicillin of each concentration in this paper had a
promoting effect on the growth of P. haitanensis thallus. We chose the combination of ampicillin (500 pg/mL),
gentamicin sulfate (500 pug/mL) and kanamycin (300 pg/mL) treating P. haitanensis thallus for 24 hours. The
combination of antibiotics could obviously inhibit the microbes and had no side effects on the growth of Pyropia.
The discs in different strains of P.haitanensis, different-day-old and culture density of P. haitanensis, different
salinity and concentration of medium were all growing faster in antibiotics treated groups than control group.
Moreover, two special bacteria strains, whose morphology of colonies and strains were different between
antibiotics treated groups and control group, were found after comparing bacteria strains isolated from antibiotic
treated groups and control group. Based on the above results, a certain type of microorganism multiply rapidly
which inhibit growth of the other microorganism that were benefited for the growth of P. haitanensis thallus.
When the microorganism that inhibit growth were inhibited with antibiotics, the probiotics became the advantage
group and promoted the growth of blades. The probiotics was not sensitive to antibiotics, but with the change of
culture condition, the effect of antibiotics on the strains that inhibited the growth of Pyropia became weaker, thus
they multiplied rapidly, as a result, hindering the growth of Pyropia thallus.

Key words: Pyropia haitanensis; thallus; antibiotic; phycoshpere microorganisms; dominant community
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B | MERVZREXMHRERAAENREIREMABREZRERERN)
L HBUAE R AL 24 hG B IR R TR T AT 2~4. AR A HUAE 32 A0 3 10 i 0R % 2 THT A7 £ 40 T (3 Sk s )
Plate I Micrographs of bacteria stained by Gram in the blade face treated by antibiotics
and untreated in P. haitanensis

1. antibiotic-treated blade face showing no bacterium after 24 hours of treatment; 2—4. untreated blade faces showing bacteria (arrows)

B 11 IREREF RN E RN E DR
1~4. Zobel 2216E+% 775 ; 5~8. PDARE 975, 1,3,5, 7. PiE R FRIR K224 W ISL IR 4L 2,4, 6, 8. Pk 3 AR A FE 1R 28 3224 h/5 (X R
Mo 1,2,5, 6 IR E BB AR FR B ISE K 3,4, 7, 8. 3 28 32 [0 A (4 AT B8 i A% 0 &5 SR

Plate [I The microorganism detection of medium and grinding fluid of P. haitanensis

1-4. Zobel 2216E medium; 5-8. PDA medium. 1, 3, 5, 7. experiment group after 24 h; 2, 4, 6, 8. control group after 24 h. 1, 2, 5, 6.

test result of P. haitanensis culture medium; 3, 4, 7, 8. test result of P. haitanensis grinding fluid
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BRI MIZERMERLEBHESBHRNKREEREELSENE=ZREEE
1~6, 13~18. BB A K 7~12, 19~24. 2 R Ye 0 8. 1, 7. FHBPhDP1; 2, 8. B ¥BPhDP2; 3,9. E#kBPhDQI; 4, 10. H#BPhDQ2; 5,
11. # ¥kBPhDW2; 6, 12. i #kBPhDW3; 13, 19. i ¥kBPhNQ2; 14, 20. i #kBPhSQ2; 15,21. H#kBPhVP1; 16, 22. B #kBPhVQl; 17,23. &
FkBPhVW1; 18, 24. B FkBPhVW2

Plate [IIl Representative strains of bacteria colony morphology and Gram stain isolated from
antibiotic treatment group of P. haitanensis

1-6, 13-18. figure of colony; 7-12, 19-24. figure of Gram staining. 1, 7. BPhDP1 strain; 2, 8. BPhDP2 strain; 3, 9. BPhDQ! strain;
4, 10. BPhDQ2 strain; 5, 11. BPhDW2 strain; 6, 12. BPhDW3 strain; 13, 19. BPhNQ2 strain; 14, 20. BPhSQ2 strain; 15, 21.
BPhVPI strain; 16, 22. BPhVQ1 strain; 17, 23. BPhVW1 strain; 18, 24. BPhVW2 strain
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B IV AREREZRLENZERXIRESBHAOKREEREELSEMEZREEE

1~6, 13~18, 25~30. WK LA B 7~12, 19~24, 31~36. F 2 KU . 1, 7. WHRBPhDP1; 2, 8. B #kBPhDP2; 3,9. B #kBPhDQI; 4, 10. Btk
BPhDQ2; 5, 11. W #kBPhDW2; 6, 12. ¥ #BPhDW3; 13, 19. § #BPhDW4; 14, 20. i #BPhNQI1; 15, 21. # #BPhNQ2; 16, 22. [tk
BPhNW1; 17,23. W #EBPhNW2; 18, 24. B #kBPhSP1; 25, 31. W #£BPhSQ1; 26, 32. [ #kBPhSW1; 27, 33. [ #kBPhSW2; 28, 34. [tk
BPhVQI: 29, 35. @ ¥kBPhVW1; 30, 36. & ¥k BPhVW2

Plate [V Representative strains of bacteria colony morphology and Gram stain in control group of
P. haitanensis without using antibiotics

1-6, 13-18, 25-30. figure of colony; 7-12, 19-24, 31-36. figure of Gram staining. 1, 7. BPhDP1 strain; 2, 8. BPhDP2 strain; 3, 9.
BPhDQI strain; 4, 10. BPhDQ2 strain; 5, 11. BPhDW2 strain; 6, 12. BPhDW3 strain; 13, 19. BPhDW4 strain; 14, 20. BPhNQ1
strain; 15, 21. BPhNQ2 strain; 16, 22. BPhNWI1 strain; 17, 23. BPhNW2 strain; 18, 24. BPhSP1 strain; 25, 31. BPhSQ1 strain; 26,
32. BPhSW1 strain; 27, 33. BPhSW2 strain; 28, 34. BPhVQI1 strain; 29, 35. BPhVW1 strain; 30, 36. BPhVW2 strain
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Eh V RAMAmERLEBARMNBAD S EHNEKREREBER6 dENIZERMMRERZEF
LR [l /g P I 8 (X MR AL ); - 2~3. 2053 D9 P 0 22 3R b B 2 8 ) B ok (BPhV W3 R BPhVQU) ImL R 1 [ B A5 4~6.93 3l DA P i 26 3R &b
T4 43 85 (¥ 14 # (BPhDW3, BPhDQUFIBPhNW2) [l /8 5 () [B1 4 14 . B b AR R 2 em
Plate V  Blade discs being cultured 6 days after being re-infected by bacteria isolated from the discs with or without
antibiotic treatment in P. haitanensis

1. discs without re-infection; 2-3. discs re-infected with the bacteria (BPhVW3 and BPhV Q1) respectively isolated from the discs
treated with antibiotic; 4—6. discs re-infected with the bacteria (BPhDW3, BPhDQI1, and BPhNW2) respectively isolated from the

discs without antibiotic-treatment. The bar=2 cm
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