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Screening for Bait-plant of Spongospora subterranea and Impact of

Environments on Potato Powdery Scab Disease Occurrence
LIU Xia, HU Xiangi, YANG Yanli*

( College of Plant Protection, Yunnan Agricultural University/ Key Laboratory of Plant Pathology
of Yunnan, Kunming, Yunnan 650201, China )

Abstract: The aim was to screen bait-plants of Spongospora subterranea in soil, understand the pathogen content in
different areas and the effect of potato cultivars on soil pathogen content. At the same time, the influence of temperature and
soil water content was studied on the occurrence of powdery scab. Two methods, contaminated soil and infected tuber, were
used for screening bait-plant of Spongospora subterranean. Different treatments under greenhouse were designed to study the
impact of temperature and soil water content on the incidence of powdery scab. Tomato variety '3-375' was identified as
bait-plant, and the content of pathogen was found to be different in different regions and cultivars. Temperature and soil water
content had a certain influence on the incidence of powdery scab. Spongospora subterranea was found in soil, which can spread
through the soil and diseased seed tuber. Temperature and soil water content can affect the occurrence of the disease.

Key Words: Spongospora subterranea; bait-plant; temperature; soil water content
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Table 1 Infected soil samples
R RAEHD 5 HIVE B4 8 R e & i
Soil number Region collected Previous potato cultivar Soil type
1 CERME S PBO4 J& B
2 S PN &1 88 X
3 ESEr N7 -2 PLE
4 ESEy NS [CEAPNIN i JEE T A
5 ESE NS R T X A
6 SERIES K PLE s
7 S PN 234003 Gt
8 ZERLLS PBO6 211
9 DVERLLS PBO4 FARE SN
10 S =i PBO4 It
11 AR &8s ZIgE A+
12 SRR =-2 gt
13 I 2 87P26-131 PR LT
14 EELAT & 88P55-30 [ivEaRes
15 BRI & PB06 [izean:
16 =R AR At A e PRI
17 R & - [ivEaRe
18 HEUTA - TR4T. %
19 AT AT PBO4 21t
20 AR RS HAE8s ZI4E 1
21 SR 5013 FaR S
22 HiE AL S -2 X+
23 A 2 FIAETESE e+
24 PRI AKE PBO4 Jeee 4
25 I PRIFAR A PB0O8 il
(%) . w
BRI b SR TR 19~29% 09 1 %
Tuber surface lesion area accounted for 1% to 2% as grade 1
1%—-2%
(3.6%)
BTN RN 2.1% ~ 5% 9 2 9%
5 1%5% Tuber surface lesion area accounted for 2.1% to 5% as grade 2
(7.6%) N —
TR 5 BRI 5.1% ~ 10% 249 3 4%
Tuber surface lesion area accounted for 5.1% to 10% as grade 3
5.1%-10%
(18%) o N
PRI 5 E R TR 10.1% ~ 25% 9 4 2%
Tuber surface lesion area accounted for 10.1% to 25% as grade 4
10.1%-25%
(37.6%) R
PRI 5 E PR TR 25.1% ~ 50% 9 5 2%
Tuber surface lesion area accounted for 25.1% to 50% as grade 5
25.1%-50%
(75%)
SRS AR i R T 50%H 6 %
5 50% Tuber surface lesion area accounted for 50% or more as grade 6

E1 SREINNEEFZROFBRITE

Figure 1 Standard scoring for

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

tuber infection by S. subterranea f. sp. subterranea
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C

AR AEPERIER LR B SR A2 LA C 2R A SR LAE; D. R AR 1A E. R A R 1A

A. Soil sample from Huize Dahai; B. soil sample from Huize Jinzhong; C. soil sample from Xundian; D. soil sample from Diqging; and E. soil sample

from Zhaotong.

E2 FEEYRE

Figure 2 Screening for bait—plant
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A. “3-375"; B. ‘L3708’; C. ‘CLN2037E’
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R H 6 M R P AR AR iR ™ EE A 5 11 3
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Figure 3 Difference in fungus quantity in different soil samples
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A. Soil sample from Huize Dahai; B. soil sample from Huize Jinzhong; C. soil sample from Xundian.

B4 REARFELIHEENESR

Figure 4 Difference in fungus quantity for different soils where host plants were grow

A B

AR E 20104 8 H 4R B SR H 2011483 F 9 +4E.

A. Soil sample collected in August 2010; B. soil sample collected in March 2011.

BS5 ARHEZZFGHTHENLER

Figure 5 Comparison of fungus quantity in different hibernal conditions
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A JERRARR; B. AR YLARER .

A. Healthy roots; B. infected roots.

Elo6 RBESERRIAILE

Figure 6 Comparison between healthy and infected roots

A B C

A (RGBS BRI C ARG P
A. Overground part of infected plant; B and C. tubers infected.
B 7 BRXESHESKEMIR

Figure 7 Occurrence of powdery scab of potato plants derived from plantlets in vitro transplanted in infected soil

A, A, B

A AT RSO B, T

Arand A; plant grown from infected tuber; B. daughter tuber from infected tuber.
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Figure 8 Infection of diseased seed tuber on daughter plant and tuber
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Table 2 Infection of diseased seed tuber on daughter tuber of different cultivars

s PA 2 P (No.) TR P (No.) KIRE(%) JUE L

Cultivar Total tuber Diseased tuber Incidence Severity
AVE 88 (KHF) Hezuo 88 (Dagiao) 25 17 72.0 1.015
PBO6(KifE) PBO6(Dahai) 36 18 57.0 0.900
PBO4(Kif) PBO4(Dahai) 16 14 93.0 2.300
PBO8( L) PBOS(Huohong) 30 21 69.0 2.308
2:=2(KHF) Hui-2(Daqiao) 31 18 62.0 1.103
TRET KR I (K ) Jiahongdayanjing( Dahai) 20 18 927 1.626
KAL(KIfF) Mira(Dahai) 26 11 45.0 0.534
ZE53(KHF) Aide 53(Dagiao) 26 19 73.0 1.066
FIAE7E Y (K ) Baihuayangyu(Dahai) 34 21 63.0 0.858
PBO4(4:%0) PBO4(Jinzhong) 20 13 63.0 1.154
PBO6( K £T.) PBO6(Huohong) 25 15 63.0 1.891
25-2(K§) Hui-2(Dahai) 31 23 71.7 1.550

R3  TEIREXTHINR LIRS R

Table 3 Severity of disease occurrence in different temperatures

TREE SEEE(No.) JER(No.) K (%) JeE L R (%)
Temperature Total tuber Diseased tuber Incidence Severity Disease index
22~26°C 29 22 75.9 0.86 43.10
15~20C 32 31 96.9 1.88 46.88
10~13C 13 3 23.1 0.23 23.08
XTI (15~20°C) Room temperature control 25 25 100.0 2.04 51.00

F4  TIESKEIIHHR R FE LB RN

Table 4 Severity of disease occurrence in different soil water contents

EXNT MER(No.) JEH(No.) K3 (%) Tiecit; 2 TR R (%)
Water content Total tuber Diseased tuber Incidence Severity Disease index
AEBE T Treatment 1 35 35 100.0 2.71 67.86
QLT 2 Treatment 2 28 24 85.7 1.46 48.81
AbTH 3 Treatment 3 30 13 433 0.50 25.00
Xt REALE Control 25 25 100.0 2.04 51.00
2.8 REXTHMNE & RIS SRR SR, TR AE 15~20°C 22 A1 A0 A0 e & 2 9

AL AR OL T, RELE 15~20C2  REE(FR3),
[, i OAH L o3 AN AR X 2 R O™ 2.9 IS /KEXTMRH G
i, HRIRRN96.9%, N 1.88, IHIETEEL 1A RN LT, B () K2 9 2%
N A46.88% . KFGEICE SR, WA 15~ EEE . RIS EEBEE BEKITR D iT  HE
20°CTE . ik, 7EHics IR e ) (K. BERE 1d K 1 REE, R B R RN
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