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Research progress on potato common scab disease in China and
its control measures
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Abstract Potato common scab is caused by the soil-borne bacterial pathogen Streptomyces spp. , which belongs to
Streptomyces of Actinomyces. It is widely distributed in potato planting areas all over the world, which not only
affects the appearance quality and price of potatoes, but also delays the emergence of potatoes and even causes the
death of seedlings in severe cases, resulting in a decline in yield and enormous economic losses to the potato
industry. It has become the fourth major disease endangering potato production worldwide. In 2015, China established
the strategy of using potatoes as a staple food, which further promoted the development of potato industry. With the
continuous expansion of potato-planting areas and scales, potato common scab has occurred to varying degrees in many
provinces (autonomous regions) in China in recent years, which has seriously affected the production of commercial
potatoes, processed raw potatoes and seed potatoes, and has been expanding and aggravating year by year. The potato
common scab has become the main disease restricting potato production in China. In this study, we summarized the
symptoms, pathogenic factors, transmission routes, pathogenic mechanism and classification methods of potato common
scab and its occurrence, species and distribution, and also sorted out the prevention and control measures in order to lay
a theoretical foundation for the research and control of potato common scab in China.
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HA#RZEE X, S%EHE R (potato common
scab) 2 H1 J A P 22 4R 2 [Q PH PR BE 25 T P e 4
Streptomyces scabies F1EH A £ FiAE ¥y SO 1 5%
B8 Streptomyces spp. 51 I AL AR L EFS
TE TS ARG AT A 10 4R 2 A WA 4k D28 S
FERG FFBEN IR B =22 S I AR AR U KO L
MR R IIEO TR HEZ —. FAE 1892 4F
F | FE LAY K Thaxter i HE 7 5% E
R s F R 7 A% T 4% SR A X 3l R
AT, S8 T 220 B R R IR
2 R R 2T YR A A
JEE o T R AR 30 AN Eh S A T [ Y
AHGE . B E A %2 I 8 R R G Al A
Yy, WFHSE Beta vulgaris 1.9 8 N Raphanus sa-
tious L2 818 N Daucus carota wvar.
Hoffm, "V 4§, HRIEA ER & AR 44U (FAO) 4t
B, 2018 4F [ T 4% 25 A A R AR 29 0y 481. 09
T hm? PR 9 025. 91 J7 ¢, ke T AR AN AL
JEttt R A P 2 . 2015 AF LUK BEE T
] S it T 4% 28 T2 MR AR AR, B 4% B AR P RSN T 4
RS 1) f 35 1 H 4™ 3, H AT ARTL Ak vt
AP R A B B 327 XA AR R R AR . il
LU P2 Gl Y B 1) DR R ASE A 7 b 0 o i i R IR
30%~60%" WiV LS TR 8 B B R
HIK 5020 LA 1Y N SEEER SRR A 7 AL R R
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1 DRIBMHBER ZFERREEAE
L1 SBRFEMHBER

A TEEIE I 5 s Dt T 0T AL R b S R e A B
0, F RS H DR YRR B e P S B
W o/ NBERL L B S AN N B tP B 5~8 mm
YR BESR , I 31328 2047 R Az 1R ] 5 RAS LU
A DR S BAE , S 503 308 4 L 2 SRR AR Ak » (5 B Ab
PP KA NPT R A 7~ 10 mm 1 VTR
GURAR €05 B, Sy HoAt o 5L T = G 32 3 A A1) 2% 8
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ARMEAF Y I H AR I e A2 v B8 E R B
TR K. Hiltunen S5 AR BE A 1164 2
FERRBES Ay 3 B2 AL, 43 1] g i 2 R B (raised
scab lesions) -1k J75 B (superficial scab lesions) £ [M]
Rt B (pitted scab lesions) , o H R0 BE 454
PERLHE Ji (netted scab) F146 BE 4 Jii (russet scab)
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Table 1 Disease grading standards of potato common scab

SRR UE
52 Classification standard
Disease grade I BRE T B A ) SR BRETR B S5
Grade of lesion area Grade of lesion depth
S A B BB B
SR B T R S S PR 16~526 AR BE

O O N

o BRE T L o5 R A BRI 696 ~2506
SR BE T AR 7 A B AR 2606 ~50%
P BRI AR i BB AR 5100 |

FRBEVREE 1~2 mm o ARG BE
JRBEVRE 2~3 mm
FEBERE KT 3 mm

1.2 DREEMFLZFEREEENE

A R B 22 A ik HER N R 22 2 0 B
FARN 0. 5~2. 0 pm., oA B AR  £5 4 20
AN B 24t 1 R e B A2 0.5 pim X (0. 9
~1. 0)pm WIRFIE AT, 7 DARA 22 Tol it H %
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WAL N . BEE R LT R0 BOT 2 S AR )

P SRR A B R AR AT 7= A s P
TR AE

SIS ER 5 A B i A L B fe T R
IR JUHIE IR | £ 380 B MR P . Jones
SRR LAY o T B S o v S T AT 7E L
AR Z A 8 WA ARG o % B E U P AT AR
5 AEIRE 25~30°C RIS KR T 6520~7000
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B #EE 24 h Streptomyces scabies ;1997 4E R T 24
TEEHN SO BN S, scabied ™ 52007 4E Lam-
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. S.reticuliscabiei, S. europaeiscabiei
S. stelliscabiei"®) | S. niveiscabiei. S. luridiscabiei
S. puniciscabiei ™™ | S. caviscabies*") | S. bottropensis® |
S. albido flavus-'® | Streptomyces sp. Idaho XM,
Streptomyces sp. VKMAc-21251%) | S, resistomy-
cificus VA TS A i B 2K v 43 B Y
B O AF 2 B B A BUR M. B0 S, griseoruber
S. violaceusniger F1S. atroolivaceus %5 B IR 7y B H
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Wit A% BRI PR R 1) 5 35 SRR P B 1Y)
RHKE.16S rDNA JE 873 M 75 i B 7 iz M T
TR RS ACRI I FE b BB BN R R 71 2R %
S 1 fie EL AU RN AR M 0 O vk 22—, 2013
2017 AR S A0 BRI R A T R E Ly B
T DX B S i B B B R B b )
4L AT 7 R T At 16S rDNA FF 4347
WAL B HE ARG S. scabies. S. europaeiscabiei, S. di-
astatochromogenes.S. galilaeus.S. enissocaesilis, N
S ML VEAE S. scabies fi1 S. galilaeus, I1HEAH S.
scabies fS. turgidiscabies,BEVEAE S. diastatochro-
mogenes.S. turgidiscabies f1 S. griseus, BWILH
S. scabies # S. galilaeus, I T4 S. scabies Fl S.
griseus, 2012 4F FEARE A0 H R AN [7) X T 4% 3
R I R AT T B M E R I 6 BRI RE S
P YR P AEAR . 16S rDNA ¥4 43 #r 42 B -
Hodr 2 ¥k 5 S. scabies FE—3, 2 ¥k5 S. scabies
FRABMIE ]y 99%, 2 #k 5 S. griseus #) 16S rDNA F
FUARLE 4351 8 10026 F0 99%6 ., Hh T [F) a8 ik 2 1]
AARPEBOR A LERRR FLAERI AT 16S rDNA Joik X
O3 i B k4T ITS(internal transcribed spacer) [
SR BRABE R 16S rDNA JFEIA R B K
[ 9 N8 10 1 68 MRS B0 R EA T T 047
T XA S. europaeiscabiei 1 S. scabies, F| FFR il ¥4
BRRN UG Hpy99 T HEATHED . 42 R B HRBLAEDI N
K/NHy 399 bp #1219 bp MR Fr B, i X 42 B
WK S. scabies,
2.2 DREFHMBEBRIIE

L% S s R B Y B R — B2 E A
AP DT 0], i 2 1) B JHC 0 AL 38 1Y) O 8
B AR B8 S i O 7 TR AT TE b Sl 22 S L
FEZ TN 145 5 09 RE 5 (A King 85 BFSE R
B BT A B0 B T B AR IR I AR A W] — SR R
H# &K thaxtomins, H4i{k 519 thaxtomins {/3RE#
AT A J5 Ji Bz 1) B 2% 8 255 LR s i 174 B 7Y
JEMR S A3 thaxtomins i F bR AN BEIS T D287
AR RE IR o X A A S B A A 5 R ]
A I B B0 1 S thaxtomins 177 4=
HYIMK . X thaxtomins TABFFE G K. B A2 H
RN 2R A SRR AL A AR R 1 A

2, i tatA. txtBUO | raetCTY | ttRUP | nost™

tomA necl ZEFE R FEVEH A4, Hp AL taeB
LA FAES thaxtomins 774 B A 58 & — B,
I tcrA e B B0 CE DR e 4 45 A 2 &
Fow i R E AR BT, thaxtomins B9 48 A 3 A
REETE—A KA Y o PR X 38, 7] 0 B0 5 (pathoge-
nicity island, PAD , ‘& u] DL 78 2500 5% 25 1 A1 I 20%
BERE A Z R AKT5E 7% o Gah ™ A T R SO PE TR AR DA
T30 44 I s A B 1 2 RE 1 PAT 43
RS I, 5 — 84 R A R RO
ZX L, KR 110 kb, X 86 £ F AL 45 A,
txtB.txt C.tatR N nos, txtA [ 43 W5 AT F ) £F 4
REMEREG R Y R AH A b g R IE K,
T340 A 25 4 Bk BE T, B 2K 7R AR R B
Kinkel 25177 JRIE 5 A8 B 5 txtA 43 3 it 52 1F A
e txtA BRI 1 pg/ml X TR ) T 44
R AN 11%, Bignell ZEM4 L txtA| txtB
177 A 2 xR YT extR A 2R GRS ) txtA
txtB AR R B . PAT B985 8805 A b
EFE I, KR 55 kb R B X IR, A3
necl FltomA, necl J&'FE L HH LA ZUIRIEHY
S3UEE I X S0 B RS T S TR AR AR B
SEVEY, tomA JEA BRI RV » 0] L4 is4)
TR0 75 0 B 1 B ) 5 mec 1 T comA &R T2 47
TE T S B b o AR JFAS 2 BT A 00 9 it 1 v
FFTEX PRI SE L B AT TAS S B0 1 0 20 Y (B A TR
PRAE P AR,
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LR BRI E 18 M CATR DO A 4041
LB IR o i D A b s 2 5 R st R A
PE 25 H X R R B G AT AN R, 2016 43R [ 44 %
S Rt AR T AR 4,47 T hmt Hr ol P
0.53 J3 hm? , SR MR #E 0.45 J5 hm®, T M4k 0. 67
J7 ho? , 1075 0.5 7 ho?, BEPE R Ak 0.4 7 hm? ™,
2013 AF K EE A A A5 R BRI T TS B
FIRFIRE] 30 %60 K b & R ik 50 %0 LA L, B
H R YRR TR A5 2019 AR B Z R R
ANV B A A R 2N ] 13. 33 hm (1) 35 it T 4% 28 ek
YerE i A Y L M LAR IR AR N 5
IR RN ey A R (] A e 5. AN = 7 3
A AN RIRRRE R
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3.2 REDRERMRBFAMERST S

T B 4% S 0 o O T R 2R 2R A
S22k HAFE 22 50 . H AR RS0 B i 2 4k 0
116 Tl ER R SN BOW I (52 2) . FLAE 2006 4,
AR AR I E BRI NS 10 A (XD
30 A B I B0 T R HEAT A2 o A 16S xD-
NA FFHN53Hr 4 58, 45 28 32 B e 5] 2 4% 288 00 o
AR B S. acidiscabies. S. scabies 1 1 4>
D S. galilaeus; 2008 AFALIEH 5 )k B 3 A
B3 DX AR os IR EA T 0 B M R B | 8 A M)
[X T, 24 B i G B IR SR N S. acidiscabies ' S.
scabies, Hop S. acidiscabies LHEF, HIEBUR 1
W RIR T S. scabies; MR E X AR E 8 4
A (XD R 30 Wk T 4% B i 18 1) A W) 7 e L A T
RGN E TN A B B DY A H R B AR LS.
diastatochromogenes. S. turgidiscabies, S. scabies
I S. enissocaesilis, N5 A FN L PG &5 4 = 25 7
¥ S. bobili.S. galilaeus F1 S. scabies 1%~ S.
setonii. S. diastatochromogenes 1 S. scabies, Iy,
VIR FEZ N S. scabies, VU )ERE S S. bobili Fl

S. scabies; 2010 AF{5 R4S I 2018 4R 4 A
I3 RR B NS A IR 2T T B e 3T
P32 130 BRI PR S M BUREK N S. europaeis-
cabiei S. scabies. S. turgidiscabies.S. galilaeus. S.
diastatochromogenes.S. bobili; 2012 4 FE7E" X H
IR LR I AT T o B R AT
AL RN #2332 S. scabies M1 S. gr-
iseus; 2012 4F—2013 4EFAE A4 IEIT 4 /b
X ) B BR % B0 M S, twrgidiscabies, S.
acidiscabies. S. europaeiscabiei 1 S. scabies,
S. europaeiscabiei 1 S. scabies Jy I VLI FFP,
i 80. 77 %3 2013 4EA & F 4 @ S T A A B
A AFEAR . BUR T K 16S rDNA J341) 43 Hr 4 3k
TR PRI T3 S5 R R 5 R = e B 4 s i
I I R e A 10 B, 235N S. caviscabies. S. anu-
latus . S. scabies. S. turgidiscabies. S. acidiscabies
S. europaeiscabiei ., S. luridiscabiei, S. enissocaesil-
is\S. griseus f S. aureo faciens, A S. enissocaesilis
FIS. anulatus PR ;2013 45K i g0 555 T
AU SRAC X 5% B i i BE 7 B 1 6 BA TR

R2 RECHKRENDREEMBBREMERSH"

Table 2 Species and distribution of pathogenic bacteria of potato common scab reported in China

(=) BUR A

Province

Pathogenic bacteria

DL R

Dominant strain

Wt Hebei

S. scabies. S. europaeiscabiei, S. diastatochromogenes,S. galilaeus,

S. acidiscabies

S. enissocaesilis, S. bobili, S. acidiscabies

S. galilaeus, S. acidiscabies

S. acidiscabies,S. bobili

S. acidiscabies

e S. scabies,S. europaeiscabiei,S. galilaeus.S. bobili, S. acidiscabies,
Inner Mongolia S. diastatochromogenes. S. turgidiscabies

174 Shanxi S. scabies, S. bobili,S. galilaeus,S. acidiscabies

1% Shandong S. scabies, S. diastatochromogenes, S. turgidiscabies,S. acidiscabies, S. setonii
LY/ RUR S. scabies,S. europaeiscabiei, S. galilaeus.S. turgidiscabies.,
Heilongjiang S. acidiscabies. S. bobili

1L 7 Liaoning

Hif Gansu

S. scabies,S. griseus

S. scabies, S. griseus, S. galilaeus,S. turgidiscabies, S. reticuliscabiei,

S. scabies, S. europaeiscabiei

AR ILHRE
S. bobili, S. galilaeus

S. diastatochromogenes, S. bobili,S. griseoplanus,S. enissocaesilis

J % Guangdong S. scabies

2~ Yunnan

S. luridiscabiei, S. enissocaesilis, S. caviscabies,S. anulatus,S. aureo faciens

pg)i| Sichuan
Hrgm Xinjiang

S. scabies, S. galilaeus,S. bobili

S. scabies, S. acidiscabies

S. scabies

S. scabies, S. europaeiscabiei, S. turgidiscabies, S. griseus,S. acidiscabies,

S. enissocaesilis, S. anulatus

S. scabies

S. acidiscabies

B pE Shaanxi S. diastatochromogenes,S. enissocaesilis,S. turgidiscabies, S. griseus,S. scabies AR IE
AR Jilin S. scabies, S. acidiscabies S. scabies
fE# Fujian S. scabies S. scabies
1 Hunan S. scabies S. scabies

224 Anhui
T & Ningxia
4t Hubei

S. scabies

S. scabies

S. bottropensis

S. scabies
S. scabies

S. bottropensis

1) $edfE S % CHk[64,66,79,83 - 947,
Data in the table were from references [ 64,66,79,83 - 94 .
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WEE L, Hirh /04 3 i (S. scabies, S. di-
astatochromogenes F1 S. europaeiscabiei) 2 5k b b
DX B SRR S 105 D EPH S F 1 P ik %
SR I DA ) S 5 R s L g R 1L P
S I B T Ol S, scabiess 2018 4F ¥
1107 DA 7R P L X R AR 1Y) 32 AN i p g3
204 BRI . & RGO T R IR A 4 Fh oy
WA S. bobili. S. galilaeus. S. turgidiscabies 1 S.
reticuliscabied s [EFELT DI ZE e M L 750 95 465 Hh R 4B
FAORE P ARG 62 PRI B 45 R R IR 2=/ A7
TEW R IR 08N S, scabies F1' S. acidiscabies;
2019 AF I3 505 IS S o 10 T AR IR S
PREIEI G Il S. scabies; BRAB & RAETF 4
BT EM S AR 9 A O B e R L 3
PAFEORHE RN 68 Bk, 455 WK IIE % A B A
TR IR B o1 A W2 e R0 9 A X A3 4 5
FIEURHER: W 5 MO S, acidiscabies Fg 9 |
G T BN S, scabies, =g N S. scabies.S. bo-
bili . S. galilaeus, \NVPG N S. bobili ALK S. bottro-
pensis; BEVH N4y B A H N E PETTHY 20 BRE
SR D TR 8 S50 T o 45 R L 2 Bk LA
SRECHG I 45 BT S FRAE R 16S TDNA JF 51 4381 43
I E N S, griseoplanus F1 S, galilaeus,

4 DREEMHGIEER

LS B J2— PP RO IA 1Y ThE A0 AL s
F 25 A ERAE B A T AR R 48 i 1 By
BT AT A — A e 20 5 R Rt . H A
FEIE AT T PO SR ARG A 25 7 B TR
AW B v S I 5 ) KA
4.1 EFHRA

AN [v] b8 T ot o R s 98 i B P A7 A B Y 22 5
TEB DU i TR A R 05 B 22 5% A 880 B AR Y
P PUMER GRS E S FR e TR, H2
] A A R A RS 56 4 T2 10 R 35 ot i 1)
B, HME 2 TE DR U SR I S B
J7 TH B B 5E AR X8R © ¢ Aloakonohita” ¢ Emil-
ia’*% ¢ Navajo’ *Blanca’ ™" ¢ Nicola’ * BF1’ #1 ¢ Char-
lotte” ™ I Fh Al HE X B A SE Geat, 38 E AR
FRFRRBRIRE A 1 700 {3 O L35 B 4= B oFn s 4R
RGN L R T PO A AR AL T A AR B R I
LT 10 23 it XX D 28 St i s 1140 0 P Ao Joi %
VEALIEAT T 0 e TAF : 2015 AR AL ET ) @ 20 H [R)

TR ARSI N = 23 S THER Rl Gl 32D
T i C887 BT Ly “55 8 1 573 D HitkAH
X e 1 et 5 i SO o B L DX 2 E R
112 Ay BB O e Y et R B¢ SR
28 W IR BUR /N s S 12, 1152015 ARAi] R 3 460 A
FHSR & R0 R 36 A4 T 28 2 At A CRR) 9 9 s FH [1]
AR i [ 01 58 B4l F A7 R B, &5 R R B,
‘D825 F1 D731y E BT i i & » IR BN
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