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(Sabouraud) 5 , LDO038
LDO38
1
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, 25 1501/ min 24h |, 5%
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1.2.2 Hussein, et al. [*! FDA 25 1d, ,
, BHI 100 L (2 x 10*
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1.9 LDO038 -
ATB Bgpresson ,
ID 32E,
2
2.1
130 ,
3 LD038 LDO057 LD106,
LD038 (D
1

Tab.1 The antagpnidic dfect of three antagonigtic bacteria ilated
on saprdegnia hyphd gowth

Number (nm) Inhibition Zone (mm)
LDO38 9
LDO57 3
LD106 4
2.2 L D038
CA , 4d ;
,  Sabouraud ,
4 LDO38
) :FDA >BHI > GY > CA >
Sabouraud (2 1) FDA
LD038
2 LD038
Tab.2 The dfect o the cuture media on inhibitory activity of the
drain LDO38
Culture media (nm) Inhibition Zone (mm)
GY 5
CA 3
BHI 9
FDA 12
Sabouraud 0
2.3 LD038
FDA , LDO038
, 3d
, 20mm
2.4 LDO038
LDO038 FDA
: 2h
: ( ) :
; FDA ,

1 PDA LD038
Fg 1 Saprdegniaincuum (center) inhibited by LDO38
bacterid grain on FDA medum

2 LD038

(1> 400)
Fg 2 Inhibition of cygs germinaion by the antagonigtic bacteria
drain LDO38 &ter 3h incubation ( x 400)

A. ,FDA ;B.LDO38

A. Germination proceeds on the FDA plate in the absent of the
grain LDO38;B. Germingtion is inhibited in the present of

the ¢rain LD038
2.5 LDO038
LD038
(p<0.05 10 ,
,7d 11 14
) Omm
2.6mm; ,20h 11
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12 r 1]
—e— x4 (% 400)
10 -4 , 11 14
—A— 114
8 ——1:041 ’ '
2 2.6 LDO038
gw
pal LDO038 ,
1h 14 2.5h
0 10 20 30 40 10 11
It 8] Time (h)
, 14 ,
<0.
3 LD038 ) (p<0.05),
Fg 3 The dfect o cdl-free cuture supernaarts of the 10 %( 3)
dréin LDO38 on saprdegnia hyphd goath (p<0.05) 16h
8h 8h later wellswere full of hypha , 14
in the control group , , ( 4)
3 LDO38
Tab.3 The dfect o cdl-free cuture supernatants o the grain LDO38 on saprdegnia cyss germingtion rate
Gouwp Numbers of cys germinated Number of cyss Gernmination rate Average
9 9 100
8 8 100 96.3 %
8 9 88.9
14 2 10 20
14 0 9 0 10 %
14 1 10 10
61 2.7 LDO038
—— X} 4
iy LD038
5F —a— 44 ) .
- —A—114 ( Serratia marcescens) , (id 99.9%
E 4} =104
3
3 3¢t
N
3
| o2r I} )
s
&

0 T Kook
0 10 20 30 40
i} ] Time (h)

4 LDO038
Fg 4 The dfect o cdl-free cuture supernaants of the grain LD038
on saprdegnia hyphd groath from germinated cyss
16h )
16h later wellswere corfluent with hypha in the control group

and it is unable to be measured ' ’
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SCREENING OF ANTAGONISTIC BACTERIUM STRAIN AGAINST SAPROL EGNIOSIS
AND THE PREL IMINARY STUWDY OF IN VITRO ANTAGONISTIC ACTIVITY

ZHANG ShurJun, YANG XiarrLe L1 Dan LI Yi and GAO Peng
(Aquatic Pathogen Cdlection Center d Ministry d Agriculturd , Shanghai Fisheries University , Shanghai  200090)

Abgtract :Pathogenic membersd the genus Saprdegnia are the comnon causative agent of saprolegniod sin aquacuture. In order
to find an ided hiologicd control method for these fung ,the antagonidic bacteria were screened from the pond in which severe
outbreak of sgprolegnios's occurred. The results showed that 3 out of 130 isolates exhibited in vitro inhibition of Saprolegnia hy-

pha groath on BHI agar plate inoculated with two parald sreaksof each bacterium. Three grains showed antagoni gic efect were
named asLD038 ,.LD057 and LD106 ,repectively. The srain LD038 idertified as Serratia marcescens us ng Autormeted Microbiol-

ogy Sysgemfor the idertification of bacteria showed the Sronges antagoniSc¢ activity anong three dains mentioned above. Further-
nore we examned the in vitro antagonism of LD038 againg Sapraegnia. Anong five media exam ned ,the LD038 exhibited the
dronges antagonism usng FDA media on which the inhibition zone was about 12nmm. The LDO38 on CA ,GY and BHI media d
exhibited antifunga activity ,and the inhibition zones ranged from 3mm to 9mm. However ,the LDO38 on Sabouraud media could
mot inhibit the growth of Saprolegnia hyphae a dl . In addition ,the plate assay showed that the LD038 was able to inhibit Sapro-

legnia hyphd growth on PFDA plate usng agar diffuson method. And the inhihbition zone induced around LDO038 colony was about
20mm ,whereas Saprdegnia hyphae reached the edge of plae on the controls without the LDO38. Moreover ,cyst germingtion of
Saprolegnia was a © inhibited to a great extent between two pardle sreaks o the LDO038 ,and the inhibitory activity was related
to the digance fromthe greak of LDO38 ,the inhibition zone was about 22mm in which cys germination was conpletely i nhibited.

In the broth assay ,serid diluted cdl-free cuture supernatants o the LDO38 sgnificantly inhibited Saprdegnia hypha growth and
cyd germination corrpared with the controls,and Saproegnia cyds were nore sendtive than Sapraegnia hypha . Saprdegnia
cydswere able to germinate in the 1/ 5 dil uted cell-free culture supernatant ,but the germination rate wasonly 10 % in conpari on
to 96. 3 % recorded for the contrals. The hypha growth from germinated cysts was ad < inhibited. And Saprolegnia hyphae formed
hyphd netsin control wells 16 hours later while the hyphae in the 1/ 5 diluted cell-free culture supernatant were hated with o
branching over the whole experiment. In contrag ,the non-diluted and 1/ 2 diluted cedl-free culture supernatants of LD038 cont
pletdy inhibited the Saprdegnia cys germination. With repect to Saprdegnia hypha ,only the non-diluted cell-free culture su-
pernatant conpletely inhibited the hypha growth while the 1/ 2 and 1/ 5 diluted cell-free culture supernatant posponed Saproleg-
nia hypha growth. When the whole control well was corfluent with Saprolegnia hyphae ,the lengths of hyphae in wells treated with
the 1/ 2 and 1/ 5 diluted cdll-free cuture supernatant were 0 and 2. 6mm reectively ,and Saprdegnia vegetetive hyphae began to
erupt from agar block in the 1/ 2 diluted supernatant 20 hours later. Phase-contrast microscopic exami nation showed that the hy-
phee in treated groups reveded extensve morphologica changes including granuation of the cytoplasm ,short and enlargement of
hyphae. On the contrary ,the hyphae in the controls were dender containing a clear and granule-free cytoplasm. Our sudy will
provide theoreticd foundation for biocontrol of saprolegnios's in aquaculture in future.

Key wor ds: Sapraegnia ;Antagonigic bacteria;Biocontrol ; Serratia marcescens



