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Isolation, identification and biological characterization of Streptomyces galilaeus ,
a new pathogen of potato scab in Dingxi City, Gansu Province
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(1. Laboratory of Biocontrol Engineering of Crop Pests and Diseases in Gansu Province , College of
Plant Protection, Gansu Agricultural University, Lanzhou 730070, China; 2. Gansu Key Lab of
Crop Improvement & Germplasm Enhancement , Lanzhou 730070, China)

Abstract The pathogen of potato scab from Anding District of Dingxi City in Gansu Province was isolated and
identified, and its biological characteristics were also determined. The results showed that the strain 5T-1 was
highly pathogenic. The colony was gray with a metallic luster and the average diameter of 4. 68 mm, which could
produce yellow brown pigment. The spores were round or cylindrical and spores silk was loose. Gram staining is
positive. The similarity of 16S rDNA sequence of 5T-1 to that of Streptomyces galilaeus was 99% . Combining with
the morphological characteristics, the strain 5T-1 was identified as S. galilaeus. It is a newly reported pathogen in
Gansu Province. The optimal temperature for strain growth was 30C . The optimal illumination conditions were
darkness and the optimal pH value was 8.5. The best carbon source and nitrogen source were inositol and aspartic
acid, respectively. The results provide a basis for the diagnosis and integrated control of potato scab in Gansu
Province.
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ERIFN EEAE Streptomyces scabies | S. acidiscabies. S.
turgidiscabies.S. europaeiscabiei . S. bobili, S. reticulis-
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A S R R B H N A8 P T
X, MEEBIEREFEEE(OMA) 4 A 30 g Bhiflg 18 ¢
FZEIE /K 1 000 mL; B4R 1 R K & A7 15 9% 5k
(TSB) : R 15 g KRG HEHAMK S g AL 5 ¢
FZEZK 1 000 mL; K BEAERE SR (WA 1 18 g Biifig
FZEWE/K 1 000 mL,
1.2 REHE
1.2.1 REHENLE GG

W H R 7 VU T 2 X ELAT TS S i S 78
SER 99 2 B R K e T3, DGR ) ) DTG
S BE R 2R A AL 5 mm X5 mm X5 mm [
INHER TR R L 0. 16 TR R T 7 20 s,
TerEK e 3 Uk, O IR AR L 2 A oK 4y, B B e
BUIEHEFRHE (OMA) F-Al [, BRI 4 e, B F 32°CH:
FRAAR R 5 dL PREAL SV S B ) B VR R 2R BT
FATE 5T didl P i fb Wbk g5 BT 4 C kAR
TRAE#
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YA TEOE PRI, BAA T 3 5 2% SCER6 ]
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i R A3 R T OMA FHie. T 32 C R R 3%
5 dJEMEEEFEER ., X OMA 4 Fisfuis 5 18

~24 h J5 B IR A T 2 Y ISR R AR A
HAERAEE TR, e BRI | 32 CHE3R 7 d
PR i TR o B T AN T B O L pHL L e Y AR LI A
KT nlsEsR, 7 d JE 538 XA & 10 >
W% HAR TR R AR A SPSS 19. 0 #8443
B o e AR K AR A

1.2.4 16S rDNA F 7| 5 #7

DNA #2212 it 2 mL 7 TSB f1853% 48 h 114
B IMA 2 mL g0 H, Z i 12 000 r/min #.0
1 min, 3+ B3R, [ BARTTE P IA 200 L
VR BEAI 37 C/Kif 30 min (B 10 min iR )
L YO RBIRB WG FHNA 20 pL proteinase K %
WARAI I 220 pL ik GB. PR 15 s.70 C/Kify
10 min, 59 1Y 728 I TR T 8 12500 LA PR A 15 P BE K
BRI 220 pl Jo/K CFs Fe o0 IR AT 15 s, i
S DL ABRE T N EEKER . B L — 2D TS i A 22
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B, DADDRGI TR R A AL B3 2 () SR DR T S Ko WO R A
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PCR 434 : R HBERE IE 16S rDNA G819 315514 .
SRS A TREARA RS, 51975
27F; 5'-AGAGTTTGATCCTGGCTCAG-3'; 1492R; 5'-
GGTTACCTTGTTACGACTT -3', PCR Jz W & % N
25 pl:1492R 2 1. 27F 2 ulL.DNA 2 pl..ddH, O 19 L.,
PCR [ 2544 : 94 C W22 1 1 min; 94 C A 30 s,
48'CiB k 30 5,72 CHEAH 1 min, 30 MEH; feJm 72 CHE
fi1 8 min, JEIT 10BNEMREERS LA PCR 74,

P 1 11 16S rDNA Fr Bk i 4 5 A= 1)
TREARA RN . #7508 & . £ NCBI
) GenBank H1i#4T BLAST LX), 1% B 5 4 3 bk AH
RLPE e )4 4 R R Y 16S rDNA J7 41, ] MEGA
7.0 AP AR HE VA R G R B R B A2
Hifir
1.3 HiEsH
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R AVINE R A N R o B B 20 R4y
BIHEA T 00 T R A5 SRR AR ST-1 DR
FHENE R AE NA .72 h 5. B RS 5N
100261 80% (£ 1), MEL B /NE R Fn g N i
ke (B 1) o R B e i, 45 51 38 W 2T bk
5T-1 REMHEE M L 383k 100% (£ 1), R AL H 3R
B AR B BE (& D, 70 d 5 BE IR ARk, IF AL
MR AT G 325 0 P 0 B8 B i ik 5T-1. DA —=Fb
Jr e A B B w AR 5T-1 HA BRI, IF Hoxf i
WA R AR UL AR 5T-1 S H i S48
S IS P15 i
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a: Small potato chips method; b: Radish film method; c: In vitro potato inoculation method; d: CK of small potato
chips method; e: CK of radish film method; f: CK of in vitro potato inoculation method

1 BREBHREE ST-1 BBURENE
Fig. 1 Pathogenicity determination of isolate ST-1 of potato scab pathogen

®1 DRJEEMFEEK ST-1 BRESRIT
Table 1 Statistics of pathogenicity for the isolate ST-1 of potato scab pathogen

Btk b HR B/ A BIEL/ A RIGZR/ Y
Strain Inoculation method Number of inoculated sample Number of infected sample  Incidence
5T-1 /NEE F 5 Small potato chips method 15 15 100
## N Bk Radish film method 15 12 80
BARE e In vitro potato inoculation method 3 3 100
CK /INEZ 45 Small potato chips method 15 0 0
¥ |~ ¥ Radish film method 15 0 0
BARE e In vitro potato inoculation method 3 0 0

2.2 FEELE
2.2.1 FHAFHA
Rk 5T-1 R v& M IRTE , i 2K 6. F 48

JEEE S WP EAR DY 4. 68 mm. AT 2ZFAEL AT
BT . 75 OMA B335 I W% K 0. A B
WEFR A L R E R PR 2).
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a: Colony morphology; b: Gram staining; ¢: Spore morphology (x100 times)
2 DRIJBEMBEER ST-1 I
Fig. 2 Morphology of isolate ST-1 of potato scab pathogen

2.2.2 AR 16S rDNA J7 7 747

KRR A 16S rDNA 18 1514, % E $2 U R
5T-1 #) DNA #f47 PCR ¥714, 14 14 16S rDNA F Bt
KL 1500 bp, F4% 16S rDNA 44"k il
THEEER) 2 w0 Fe P45 R AE GenBank % Hh it
47 BLAST Loxf , BERERIJEMER T 980 n iR C i
AN EL RSB 0 BRI e o T S R Ak Strepromy-
ces galilaeus (EU841714. 1), S. bottropensis (KRA76476. 1),

S. diastatochromogenes(AB026218. 1) . S. turgidis-
cabies(KU975443. 1), S. griseus (EF192235. 1) #
S. scabiei(AY207603. 1), FH ClustalX #f4-utf 72 8 L
FIFH MEGA 7. 0 ISR R B . 25
SR H TR A8 B B b0 B B A SO
B 5T-1 15 S. galilaeus (EUSALTIA. D B MR 2K R fe
VT 3D FFIARLE N 100%6, 25 B TE A AR B 3L
KB NINAIFEEER A Streptomyces galilaeus ,

100 985T-1
9% EU841714.1 Streptomyces galilaeus
KR476476.1 Streptomyces bottropensis

EF192235.1 Streptomyces griseus

KU975443.1 Streptomyces turgidiscabies

100 ABO026218.1 Streptomyces diastatochromogenes
AY207603.1 Streptomyces scabiei

0.01 001 001 0.00 0.00 0.00 0.00 0.00
3 ET 16SrDNA FIMZEHNERELAMFERERER
Fig. 3 Phylogenetic tree of potato scab pathogen on the basis of 16S rDNA sequence
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INAIA 2 ST-1 AR 30 C A& F MR HAERARDURZE  RNZ R Ao Y IR AT PR
F2.7 d )G BT BRI 4. 56 mm, 535 5 T HAb R B o
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4 REXMAAEEHRER ST-1 £KHFMN
Fig. 4 Effect of temperature on mycelial growth of

5 RREFHXIMAFEBEEE ST-1 ERKHFM
Fig. 5 Effect of light condition on mycelial growth of

Streptomyces galilaeus isolate ST-1
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INAIRIBER I 5T-1 16 32°C BRI A1 FHES%,

Streptomyces galilaeus isolate ST-1
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32°CHEFR, S5AEW LR AE pH 4~10. 5 Ju [N
AR, Horp pH 6. 5~9 Ju N A KB HiR & &
TFHAM pH 444 (P<<0.05), 7 d J5,pH Hy 8.5 B
ZHE G EARK,155. 53 mm (K 6), HI,.i%H
FEMRB A EREE T A K RAF, ol A pH R 8.5,
2.3.4 BHFEMMWAFEERST-1 AKNPH
BRI FEERE 5T-1 B TAMBIESMFT.32C
Bt . SRR R R AR AR IR AR BT AR,
A eSO AR P AR 5 7 R ETE AR U
2.93 o, 55 Ry IUBEAN T SR BT TR 9 AE K R B
P55 7 RIS EARSAA 5. 56 mm Al 4. 81 mm, i
e T HAM SRR IR (P<<0. 05) , 2 v IR £
il T H ARl A WURE  Hy O H @R (E D

B E R/ mm

Colony diameter

1. N S R T S S S S R
3.5 4.0 45 5.0 5.56.0 6.5 7.0 7.5 8.0 8.5 9.09.510.010.511.0
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6 pH XtINF FIEFEE E K ST-1 WAEKH M
Fig. 6 Effect of pH value on mycelial growth of

Streptomyces galilaeus isolate ST-1
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Fig. 7 Effect of C-source on mycelial growth of Streptomyces galilaeus isolate ST-1
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8 SR MM EEZTEEN ST-1 £KEFMm
Fig. 8 [Effect of N-source on mycelial growth of

Streptomyces galilaeus isolate ST-1
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