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B T4 126 2 1 2 97 2B E A B S I T
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L1 ##
L1.1 #mKiE:2009 4 6 H M5 K2 Pk g 7K %
W7 FBK 2 Wk % J7 % Ll Wk R 6 o e vE KA
JERAE L 6 4o SR LFREN, SE AN BB 1+
10 =30 em ¥RAL 1) 1382 30 g, 3 A7 L AR
A BE T S N TE T RS R W RS S
A [E] S G 5 ONVKAR ) 4°C DR A7 S PR AT iR 26
BRI 93 5
1.1.2 FZEZRXFIFAMEE & W1 ANTPs . Taq [ 55
B EEA T A TR RS A B A H] S, Marker
WA =AY TR CRE) A BR 2 A AR 8
FE o BT Al e HLVK A PCR AU B Bio-RAD 24
CIRRTEC N AREDEY: /AR
L1.3 $FFE: &K — 586 %55, PDA 55 5%
B 3 VA MV A R T B R YMG (B T 5 &2 5
S 10.0 o BEREN 4.0 g, Wi 458 4.0 g, KH, PO,
2.0 g, TR/KIRIRE 1.0 g pH 7.2 -7.4) , K# 4%
PR AL TR R B 57 3 (R T b & K G 00k 20.0 g5 12K
¥y 15.0 g, #iZBE 10.0 g, BEREK 4.0 g, NaCl 1.0 g,
K,HPO, 1.0 g,CaC0,3.0 g,pH 7.2 -7.4, §250 mL
A3, AR 50 mL, 121°C K 1 30 min) .
1.2 MEZEABEFRRELTEABERNG &
Bl 790 - AE R e LAt 1% % 3 P B b 10 L 2k
T U, 250 mL I BE W 50 mL,28°C ,200 r/min
PeZ B % 1 d A UM T

W < AE R W il 5 R e h, DL 10% B 45 M
BN BT W, 28°C, 200 r/min PR ¥ B #F 5d )5,
12000 r/min& > 15 min, £& 0.22 wm [ 38 5 i JE,
75 R T DR -

1.3 MEEMSBSHEK

TRETRAL L S ¢ BT R R R IR L,
28°C, AR T 7 d,80°C THuab# 1 h" o 1 g +
BETN 9 mL [ JE B K 15150 ©/min $2 % 30 min J5
R A 10 77110 71010 7 B v A AR

Oy BB AL KT O R IR A I R
100 mg/L, 20 Al 25 mg/L"" £ FLI A 4 1
I 4 ) 410 o8 )

K H B U AR R A A S AE 28°C R RE R 10 -
35 d, PRICR 7% T8 2 & AN AH [R] 1R v PR B 12 3 v I
PR IR AR L IR, B S ST Bk IR T s 2l AL
5 He P B IS R B IR R IR S -30 d,
G 5 DRAT o
1.4 iM% EHTE

2 8 El-Tarabily %5 "™ (1) 77 125 , 5% HI ¥ B0 065 752
X 53 1 B PR TR VA BEAT HT RS PE AT I . DL R OK AL
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(Setosphaeria turcica) CC9 % K /K B %5 B ( Cercospora
zeaemaydis) CC4. T3 5 i ( Pyricularia oryzae)
HS14 . Kk 5 # 3% B8 (Sclerotinia sclerotiorum) GN2 . 42
T8k 71 5 (Fusarium oxysporum) TN5 . N 245 )i I B
(Cylindrocarpon destructans) FST+ it K5 % Ji i
(Colletotrichum gloeosporioides) GD15, 3% 8 Ff 5 i H
WA D B T (18l AN S0 5 70 B 3R 1), DL A
JBCEE T (R~ AR L, 28 °C M IR 5 -7 W R
[ENER G
L5 HERM&EENETR
L5, 1 AR aR0E e B % M DY F 800 J5t v i 1F »
H ) A2 AR 1) AR RN 2000 WL (R K B R, DA
SRRl Ji TR PR P AR 0] T AN AR PR 3 IR AT
28°C FHFR 3 = 5d Jia, A 77 A8 Xkl s 40 v B
Y11 N N
1.5.2 I 225 4K 3% 5 BZ45 bk K I 8
W2 mL A ¥ PDA B JR 55 18 mL R4S, BN G
Pl 1 77 0L v o) Bty 75 5 7% P A, 15 IR R e )G S A8
FEATHR B A LA A B OF (L 7 mm)
A8V DI 1Y AT 42 B — 1T DU AE B R R SR T, LAUK Y PDA
B IR BV A 101 B R R R AR FR 3 T E A2, 28°C
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NHEiFR A -7 d JE, A SGE N E R A K E
B ST am Y R =[O0 R R - b B
WHEAR) /(R ER - B EA 1 x100% .
1.5.3 M\FEEE: SRk ms A sh, Wt
R R A IR 1.0 x 10° /mL B V% ¥, % BZ45
PR R 5 0 B L 1:10,1:2, 10 1, 1.5: 1,
2:1,2.5: 1,3 THARAA LE TR & W0 00 A8 K TR I U138
b AT IR 8 TR R RN PR B LK R
(IR A5 S ) L, RR AR P 3 N TE ST, /E 25°C T Hf 9% 4 h
Je > BEHLIE L 300 A48 1, A A0k A B0 A,
Xof AT R Rk B 95% JiT, Ky A T A b BRI AR T
WK% . LA 2R 8 KR Tl 1 J A2 AW
R W EA TR R, P kR =[O0 Tk %
- AhFET R ) IR R R ] x100% .

1.6 HEHHEZE

1.6.1 FAZFHAE: OX M, S0k KM
W BB = G5 55 IR 5L N, AR 5 B R R 2
Tl T 2 1% F i 9 0, 7F 28°C R #5210 - 30 d Ji5» Y
EE S A5 10 x 40 £5 10 57 WU T S A T
2 RRAEW LTI TR L K TER. Q%
Ji 2 T 4 B R K 30 d R e scik Y iy
VRREAT FR B A S M.

1.6.2 HEFEHMEREDELEME: 2 e b
HELE (1) 350 73 B 7% 5L R )7 L3 AT » 72 28°C FH5 9% 10 -
25 d J5 W52 d S R N B2 IR 6L RO B2 TR
[EANTRES d SRS e

1.6.3 RFAEFHM: N DNA BHHCK M X
Wk YR v HEAT 41 16SIDNA S K] () 38
2l # (27f: 5"-AGAGTTTGATCCTGGCTCAGS3;
1492r: 5'-GGCTACCTTGTTACGACTT3") ik 4T # 44,
e H P %), 8 Blast #£)%, M GenBank. EMBL
N FL B PR v AT AR AR 4 2R 5 30k HORH AL O
HogA ok 2 M B R AR 741, B clustal X gE 4T
5 Xt H MEGA4. 0 1) Neighbor-Joining ¥2: ¥4 4
ARG B B 52 R B 2 R

1.7 AEBEZHHRL

1.7.1 AEKR-RIEX BZ45 KB RINAFTENE
M A5 R IR AL E BT BL 1% (w/v) Ll
39 FH S TR W T R E A R B S OB L e 3L
B 22 2F B T R TR o 5 et R 9 36 o 110 T 2 B R R
Kby BA 2% (w/v) (0 LG8, 43 ) FH B TR 35 5260
4B R TR R B oK R IR E VKNO, .

i A 11 PR 2R 0 Ak 5 R A o) S G OR A A I B
Eky, I 1 5.2 (iR sE, A 3 K 18 et

T U AU
1.7.2 EFFHEMEXT R EHFEmEEmE R

B R0 YR (B A ) B & 3 FhOJE AL 3 NaCl. KH,
PO,.CaCO, $t 5 IR 2, % & 5 ANAK T, % A Ly
(5°) IERRHATIERRE (£ 1), KK EE 3
U B G ML 1.5 2 (U7 VR e R 3 IR Ty
B AE R 56 &5 2R, 23 17 5 45 31 K WS 77

F1 ABEHETXBRNESKTERNRT

Table 1  The factors and levels orthogonal test of the
culture conditions

Factors Levels

Fructose, A (g/L) 10 15 20 25 30
Peptone, Bg/L) 10 15 20 25 30
KH,PO,, C(g/L) 0.2 0.4 0.6 0.8 1.0
NaCl, D (g/L) 0.2 0.4 0.6 0.8 1.0
CaCo,, E(g/L) 1.0 1.5 2.0 2.5 3.0

1.7.3 55 MR AL - A2 D0 AL 1R A I8 5 97 2 B 2y

() EE Al b D 5E AN [F) 35 5% 4% A0 N R B DR 0N BOK K
DB B RS P . DS AR pH A0S R R A BT
PERYSZ W A e B IR A — SO & TR B2 ot
B R AL U pH (E 2 W £ 5. 5.6.0.6.5.7.0.
7.2.7.5.8.0.9. 0, F7 R K5 7% J5 FH #0103 22 2 K%
I T R T VR ) A0 R R P o (2RI R X R TR A
BRIV PRI R W) A1 e B IR A B A T R
44 250 mL $2 6 3% % 25 mL.50 mL.75 mL.
100 mL, £ PR 55 % 5 HI 400 1 B 22 A2 G0l 0k W s
P76 B0 PR 90 1R 3% P o D% IR U B X A 1R 0 VT R
PER)SZ W E e B IR 4 — SO &1 T B R R Sk
7F 25°C 228°C \30°C 32°C 18 y3 3% JK 1% 7% )5 4% 1 o
2 1 A VL DN 5 R TR YR I A B o (D S0
R TR VR A0 VRV P T R W - A e R IR A A — B 4%
R, 85 R AE 140 r/min. 160 r/min<180 r/min.
200 r/min220 r/min £ K37 7% 55 3006 R 22 A4 KR
VLI 52 R T DR R B 0 o A B R R
VTR T R R S < AR L B IR A BUM AR L 0
Pl T LL 2% 4% 6% 8% 10% 12% 1) 45 Fp & I
N B Al R W RE IR B b, BB K K5 9% Ja 40 6 e 22 A=
K T 28V DN 5 R T R (R A B o (@85 % I [ %
R VR AT VATV P 11 5% Wi < A L B R AR B 4
PR IR 35 1.2.3.4.5.6.7.8.9.10 d J5 FH 40 1
AT 22 1 K A 3R N 5 R TR L ) A0 RT3 P
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1.8 HELE
A DPS 7.05 Zt it FfF %) 5 56 45 28 BEAT SE it
I3 HT

2 iR

2.1 WMEEMSBES&K

K R RS AOE » IR B 6 4y LR b 43 25
B TR B 82 ik, M4t B VR B A AT i I T A
JIE PR B B 2 TS, 3R AT 45 Bk 4l BT IR
W, %= BZ1-BZ45.

HETEHR M A AE WL A KA OB %
AN SANNSG 327 N NN N S S RS
i INSINIEI SN 5 I S EIRS AR AR SN 5N
W HE IR B SEON R] R B D R 0 TR R A B
(O AN & N AR N O RNRZY E R N
BB AN = 2
2.2 HEHRMLE NG

DL 2 IR i 7 BT SR R 0RF 35 % v AT ) 48
0 3 » 07 3 B 2 B T84 R AT R S £ TR T
IF S R 4 4% 5 JC SR AR B UF 1 2 BZ45
(F2) , XL 8 i I 20 B (ZCH 41 7 3 1)
UYL BR, TR ARG A 1 B, SR )35
PN 4 bR, TR 1T B BETR AN 2 BR) S Ml 1E
I E 4 31.00 mm — 46. 60 mm, 5t E K KB
Wi CCO [F 4 B8 B A% 45/ » 4 31,00 mme

2 BZ4S X 8 MmEEEEINSIER
Table 2 Activities of strain BZ45 against 8 plant

pathogenic fungal strains

Plant pathogenicfungal strains Inhibition diameter/mm

Rhizoctonia solani NA1 44.00 = 1. 16ab
Setosphaeria turcica CC9 31.00 +£0.94d
Cercospora zeaemaydis CC4 42.34 £4. 10bed
Pyriculariaoryzae HS14 38.66 + 1. 34abc
Sclerotinia sclerotiorum GN2 46.60 £4.06a
Fusartum oxysporum TNS 32.00 1. 16d
Cylindrocarpon destructans FS7 43.66 £1.20ab
Colletotrichumgloeosporioides GD15 36.00 +2.30cd

Means based on three replicates followed by the same letters within each
column were not significantly (P <0.05) different according to Duncan’s

multiple range test.
2.3 HRMEENER

K491 07 45 B 1) B bk BZAS 3 AT R I I V1 BB
PR E -

FI A MR 025 05 326 I 5 TR KK BZAS B R I DK R B
Xt K SURG I B NAL A K K BER B CCO A7 40
W A o G A g J T LT AT SRR (R3) 5 3
XF KK BEG B CCO ) B 22 A= K4 il 4 P 45 i » 41
W AR 0 23. 80 mm, FL IR FOK GURE W B NAT,
I P AR N 11,00 mme

®3 BZAS W8 MBEEEEAMEIER
Table 3 Inhibition effect of fermentation filtrates of

strain BZ45 agaist the plant pathogenic fungal strains

Inhibition diameter/mm

11.00 0. 26b

Plant pathogenicfungal strains

Rhizoctonia solani NA1

Setosphaeria turcica CC9 23.80 £0.25a
Cercospora zeaemaydis CC4 Oc
Pyriculariaoryzae HS14 Oc
Sclerotinia sclerotiorum GN2 Oc
Fusarium oxysporum TNS Oc
Cylindrocarpon desiructans FS17 Oc
Colletotrichumgloeosporioides GD15 Oc

Means based on three replicates followed by the same letters within each
column were not significantly (P <0.05) different according to Duncan’s

multiple range test.

FH BRI 22 A KT 6 3 U O I B0 B BZ4S [k
PR R B0 AT 8 s It 20 T ) T 22 AR KB AN TR
FEBE 10 40 i AE (38 4), 3B % fE 10.48% -
75.51% 2 [a) » Hoxk oK K BERG B CC9 (|8 1A RIB) <
TR GOR I B NAT (] 1C A1 D) N 245 5 i 9 1
FST 1400 ) 2k BB Wk 2 R R g i 75.51%
64.65% 52.88% , H. %} £ K KBEJG & CCO 1y 4 i
T Pk d R o

F4 BZ45 3 8 MR REE E 4L KA H ER
Table 4  Inhibition of fermentation products of strain BZ45 on

mycelium growth of plant pathogenic fungal strains

Plant pathogenicfungal strains Inhibition ratio/%

Rhizoctonia solani NA1 64. 65 £2.20b
Setosphaeria turcica CC9 75.51 £0.79a
Cercospora zeaemaydis CC4 14.74 £1.87d
Pyriculariaoryzae HS14 32.75 £2.92ef
Sclerotinia sclerotiorum GN2 10. 48 +0. 24f
Fusarium oxysporum TNS 18.16 £ 1.90e
Cylindrocarpon destructans FS7 52.88 £0. 74c¢
Colletotrichumgloeosporioides GD15 34.51 +1.77d

Means based on three replicates followed by the same letters within each
column were not significantly (P <0.05) different according to Duncan’s

multiple range test.
7 W KR DN SE KB TR BZ4AS 1) 8% U
WO TR KB 18 CCO ) A1 i e L A7 5 i (0 40
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1 HE# BZ45 R BERM B EYREEE I
HHR

Fig. 1 Inhibition effect of fermentation filtrate of strain BZ45

on pathogenic fungi. A and B: Setosphaeria turcica CC9; C and
D: Rhizoctonia solani NA1. A: control, B: BZ45; C: control,
D: BZ45.

IR (R 5) MR BB 5 oK K BEWT 1 CCY 1
TR AR 12 LI, BOR KBER A CCY (111
THIRFE N 49.89% , 5 HAKBIEL 4 30 T, W k%
WAK A 7. 78% o

£S5 BAS HERKHBFEATHLZOAHIER
Table 5 Inhibition of fermentation products of strain BZ45

on spore germination of Setosphaeria turcica CC9

Filtrates /spore (v/v) Sporegermination /%

Control 95.33 £0. 19a
1:10 92.00 £0. 19a
1:2 80.33 +0. 69b
1:1 49.89 +1.06¢
1.5:1 32.67 £0.88d
2:1 20.44 £0. 62e
2.5:1 11. 11 £1. 18f
3:1 7.78 £0. 68f

Means based on three replicates followed by the same letters within each
column were not significantly (P < 0.05) different according to Duncan’s

multiple range test.
2.4 BEHEFHE

T8 A S T B L B R A R S B RO
b BZAS BRARIE N B 22 B AT RO AN IR, U
2 SRR A PO iR R BULE R R 8- )
2RI (B 2) fF ISP2 5 953 b, fE Wik BZ4S (1%

R L P IR T T B T T Y S
it

$3400 15.0kV x13.0k SE

B2 E#BMMS B T@HREABAFES (x
13000)
Fig. 2 Morphologic characters of spore chain and spore of

strain BZ45 ( x 13000) .

B AR BZ45 7RG 9 Bl 9% 3 A K R UT,
SRR 22 B[ o (ISP3) L I o (ISP2) . 15 (4
(ISP1) B €5 (i (K — 5 RE R J8) 40 8 (ISP5) 5§
A (ISP6) , Jk P 1 22 5 16 3 4 (ISP7) 418 (7
SRR (et (ISP4) A M (4 (PDA) 5 Iy
214 (ISP6) , 5 o vl ¥ P 8 35 7= 2E (R 6) o

R 6 E#k BZ45 Byl FE4ET

Table 6  Cultural characteristics of strain BZ45

Aerial Vegelative Soluble
Medium

mycelium mycelium pigment
Gause No. 1 agar orange-yellow Red None
Trytone-yeast extract agar Orange Light orangish None

Yeastextract-malt extract agar ~ Dark yellow  Flesh-black  None

Oatmeal agar White Red-white None
Inorganicsalts—starch agar Red-white Purple—red None
Glycerol-asparagine agar Red Red-white None

Peptone-yeast extract iron agar Flesh Flesh-red None

Tyrosine agar Orange—red Orange-yellow None

Patatoglucose-agar Flesh-red Flesh—black  None

WPk BZAS AL W] Ak Al TR £ 34 Jst, 71 5 e
W R A 77 242 i I 1l R DR 3R L AN A8 U b K A
R 2 E Ky i) RIET 2 38 00 il O 7 PR 2T Y R )
ANREF AL HL S S U R S 06 R WY TR Bk BZ4S \] LA
R FH A 6 B 22 28 Bl DSROBE S DA B 1 B UL
A D—H 55 W AH AN BE R REBE LB~ L] iz 411 Bl A
L 2 pE (£ 7) .
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RT HHBZ4AS WE TR L LS

Table 7 Physiological and biochemical characteristics of

strain BZ45

2.5 RB{ABFIHME
¥ # Rk BZ45 11 16StDNA #:4T PCR ¥~ 34, 45 3
T —2%k 1500 bp 2247 KNI 4%, ¥ Fo0 e, 45 3

Strain BZ45 Strain BZ45
gelatin liquefaction + sucrose - 1486 bp E]'(] 16SrDNA }_‘? ﬁu ’ >{% ,H\: r? ﬁ” *H 5\’% ’f%‘ ,%\ %\EEI T
hydrolysis of starch - Lactose - i” GenBank, %E?%_yé\'f 5 71:|j JN831153, ﬂgu ﬂ% Blast *%}?
Lipase + D-Maltose + _ g . -
H, S production - D-Fructose + Lj GenBank I‘h E‘é*ﬂq%?ﬁulﬂ:/ﬂ* l:t XﬂL’ Iﬁﬁlﬂ
melanoid pigment + L-Arabinose - ;H: [F) Y5 'I‘EEZ_FSLC %— H /Ti g E,(] Hﬁ E(] *H 9‘% }?‘ EU 'f% 4%\ » 13
Nitrate reduction + D—xylose + ’/ff % é}zljji ﬁ‘ é:}' *ﬂ , )Eﬁ MEGA4. 0 ]—'—| E(] Neighbor—]oining
Cellulose decomposition _ L-Rhamnose -
N o3 g > th L
Coagulation of milk + Raffinose + /21‘@5%:%5%1&% *X:l‘ ( FS] 3) R % i Hﬁ BZ45 E/]
peptonization of milk + Inositol + }?‘ ﬁIJ 5 %’ /I\ Streptomyces specmbilis E](] }?‘ ﬁ” *H 'T[«)L ’ri !‘Fﬁz
D—glucose + D-mannitol + =
“+7: Positive reaction, “ — ”: Negative reaction.
Streptomyces albogriseolus ABRTINW EA1145 (GQ925802)
WFL Streptomyces albogriseolus NRRL B-1305T (Al494865)

84

Streptomyces coelicolor WBF-16 (HQ848084)

| Streptomyces macrosporeus Q192 (EF063494)
100 ! Streptomyces macrosporeus 52 (EF063469)

Streptomyces speibonae HBUM 173373 (FJ486461)

— Streptomyces koyangensis VK-60 (NR025662)
ool —— Streptomyces griseus 45H (EF571002)

Streptomyces purpurascens LMG 20526 (AJ781382)
463'_7: Streptomyces aureus 3184 (EF371429)

Streptomyces indiaensis NBRC 13964 (NR0O41155)

Streptomyces thermodiastaticus JCM 4840 (AB018096)

BZA45 (IN831153)

66
Tool Streptomyces spectabilis S3-1 (EU521692)
53] Streptomyces spectabilis NBRC 15441 (AB184677)
Streptomyces spectabilis NBRC 13424 (AB184393)
I
0.002 o4 Streptomyces spectabilis SIAA 0201 (EF017711)

Streptomyces spectabilis HBUM 175002 (F1486405)

3 EH¥ BZ45 5HE GenBank HUIEEFHEXEMMEAILL 16S rDNA FHIAEMM R KL E M
(FRRA0.002, FRBUMES L A XA BFHARE FSPTHEKRFTS)

Fig. 3 Phylogenetic tree of strains BZ45 and other related strains downloaded from GenBank. Numbers at nodes indicate

levels of bootstrap support (%) based on 1000 resampled datasets, and only those branches with greater than 50% bootstrap

support are labeled. Bar: 0. 02% sequence divergence. Numbers in parentheses represent the sequences accession number in

GenBank.

2.6 FEIUENR BZ4S L EEF AR

2.6.1 FREIFR-RiRx BZ4S BRI E FEES
e« B Ee R AN, LLILE T B e U5t 8 57 AT 21 1
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Fig.4  Effect of different carbon sources and nitrogen on inhibition 3 2 3 4 5 1 68. 78abed
activity of submerged cultured BZ45. A: different carbon sources, T : 9 2 4 5 1 2 57.11 £0. 99abcde
glycerol, II : sucrose, II: soluble starch, IV : glucose, V : fructose, 10 2 5 1 2 3 89.33 £0.38a
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of three replicates. Lines above the bars represent standard error (SE) 13 3 3 5 2 4 49.33 +2. 34abede
of the mean within the treatments. B: different nitrogen sources, [ : 14 3 4 1 3 5 16. 00 +3. 06de
soybean meal, II : peptone, Il : soy flour, IV : beef extract, V : yeast 15 3 5 2 4 1 61.56 +2. 32abcde
, _ . A . 16 4 1 4 2 5 43.78 2. 22abede
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KNO3, X: casein, XI: urea. Means represent the values of three 18 4 3 1 4 2 17.33 = 1. 76de
replicates. Lines above the bars represent standard error (SE) of the 19 4 4 2 5 3 24.00 + 1. 33bcede
mean within the treatments. 20 4 5 3 1 4 17.99 £ 1. 44de
21 5 1 5 4 3 22.66 +2.45bcde
PO, (0. 1% ) , NaCl1(0. 04% ) , CaCO, (0. 1% ) . 2 >z s 4 232623 Rbede
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Means based on three replicates followed by the same letters within each
column were not significantly (P <0.05) different according to Duncan’s

multiple range test.
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Screening, identification and optimization of fermentation
conditions of an antagonistic actinomycetes strain to

Setosphaeria turcica

Shuli Zhao, Fei-e Ren, Jinliang Liu, Jianchun Qin, Hongyu Pan
College of Plant Sciences, Jilin University, Changchun 130062, China

Abstract: [Objective] To isolate and screen antagonistic actinomyces strains with inhibitory activity on Setosphaeria
turcica from soil. [Method] Actinomycetes were isolated by Pour Plate method. Antagonistic actinomycetes were screened
by confrontation culture, cylinder plate, suppression of mycelial growth and spore germination method in vitro. Strain
BZ45 were identified by morphological, cultural, physiological and biochemical characteristics and 16S rDNA sequence
analysis. The fermentation condition was optimized by single factor and orthogonal experiment. [Result] Strain BZ45
showed antagonistic to 8 plant pathogens. Its filtrate inhibited the mycelial growth and spore germination of Setosphaeria
turcica CC9. Strain BZ45 belonged to Streptomyces spectabilis. The optimum culture conditions of strain BZ45 were with a
medium of 1. 5% fructose, 3.0% peptone, 0.1% KH,PO,, 0.04% NaCl, 0.1% CaCO, at initial pH of 7.2, liquid
volume 50 mL in 250 mL flask, 200 rpm at 28°C , inoculation size of 10% for 4 d. [Conclusion] Strain BZ45 was
identified as Streptomyces spectabilis and antagonistic against Setosphaeria turcica CC9.

Keywords: Setosphaeria turcica, actinomycetes, screening, identification, fermentation condition
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