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Establishing new control methods for bacterial wilt and verticillium wilt, which
are difficult-to-control soil-borne diseases of tomatoes

MATSUZOE, NAOTAKA
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Through this study, it was clarified that the PC (phenotypic conversion) of

R. Solanacearum is induced by the addition of citric acid alone or the mixed addition of citric
acid and iron compound even in three types of soil media. In the application of low concentrations
of ethanol to soil contaminated with R. Solanacearum, the frequency of PC was affected by incubation
temperature, ethanol concentration, and soil pH. Furthermore, the effects on soil microbes and
diversity varied with soil type. In tomatoes inoculated with a PC mutant, expression of disease
defense-related genes was induced in roots and leaves. The effect of soil mixing treatment of silica
iron (iron compound) on the growth of tomatoes was investigated. In the spring-summer crops, there
were no differences in comparisons with the control and 1.2 t/10 a applied silica iron treatment. In
the summer-autumn crops, there were no differences in comparisons with control and 2.4 t/10 a
applied silica iron treatment



PC — PC —PC —
in vitro
in vitro PC
PC MM
MM 0.5%
8238rif 28 14 PC
PC
PC
PC
MM 8238rif 1
0 10 50 100
8238rif 28
14 PC
PC
PC 8238PC 108 cfu mL-t 24 ‘Micro-Tom’
RNA total RNA PC
total RNA RNA rDNase
DNA RNA
RT-gPCR

PR-1 PR-2a PR-2b PR-3a PR-3b
PR-4 PR-5 PR-6 PR-10 NPR1 PAL PPO LOX POD SOD CAT 16

actin
actin
2-AACt
PC 1. EC pH
) :
( OB EC (S om ) pH

) 2 rFEEEL 3.04 5.30

In vitro 5 BRSO+ 2.18 5.41
100 mL E2R)x 0.19 5.45

(121 60 ) 10g
4.0 x 106 cfu mL? 10 mL 50 mg L1
1% 10 mL 28
7 14 21 28 1g PC
in vivo PC
( 6 cm) ( 2 mm 9
)
10mL 1.0 x 104cfumL- 10 mL
50 mg L 0.5% 1%
20 mL 28 14 21 28
PC
PC
invitro

PC



103 106cfug? 10 20 25 28
35 40 45 01 2 4 pH 543 5.96 6.21
7.20 20 40
PC
PC
106 cfu gl 0 2 4 35 30
75 PC
in vivo
107-108 cfu g1 0 4 20
0 20 PC
®ATP
Ver.2 ATP BIOLOG®EcoPlate
¢ 8 2021 3 18 4 21
7 26 2021 6 14 7 14 10
29 2 72
64.5 cm 36 cm 37 cm 2
10a 0.3t 0.3t 1.2t 1.2t 24t 24t
ot 4 4 8
100 4-CPA OAT A 0.5
5 2 14
1
2
- Fe
in vitro
in vitro PC
MM 106 cfu mL-!
PC MM
PC
PC 0.5%
PC PC
MM
PC
PC
100% 50% 7 PC
14 PC 10%
106-107 cfu mL-L PC 7 57% 14 99.7%
14 pH 4.3—~45
pH
PC PC
PC
PC PR-2b  PR-3a
PR-1 PR-2a PR-4 PR-10 NPRI1
SOD CAT PR-5 PAL LOX POD

PC

PC




1 invitro PC

5.5-6.8 log (cfu g?) PC
14 88.1% 14
5.3-6.4 log (cfu g?) PC 0.0-3.0%
in vivo PC
1 14 PC
2 1 PC
3
PC
PC
in vitro PC
0 2
103 108cfug? 107 cfu gt
PC 0
105cfug?
PC
20-35
PC
in vitro
PC 75

VBNC viable but non-culturable

in vivo
in vivo
ATP
ATP
ATP
Ot
1.2t 24t 24t 1.2t
Ot 24 t
2
0t 24 t
Fe ot 0.3t
10a 1.2t 24t
10a
t
10 a 0.3 1.2t
| ]
2. invitro ol
§ Q
PC : m’ A A



HEARBE

B XRX

B AEX

- o] o o] o) ~ [lo} © 9 — - (@) x [a] a =
€ ¢ & & ¢ £ £ £ ;£ £ F 99283
o o o o o =z
12
81C k% 10
6 8 1
4 1 * 6 1
s s ns. n.s. ns. | 47
2'”3 * n.s. 2
""tTs 8 8 8 18 228 29583 ¢%
gt g FEIERS
PC A B C D
10
a2 A
o 84
B
6-
§ JF 106 cfu/ml,
4 O 108 cfu/ml,
24 b -©- 106 cfu/ml,
O 108 cfu/ml,
C L L
1001 B
S
< a
a a
50- a
b b
Dbégb
0- T
0 20 40
A PC B
n=3
Tukey
p<0.05
2
1ERY nEX EFEmm) EFEE () ERYE () HMTHEZME ()
0tX 20.2 a* 288.3 a 40.0 a 19.29 a
0.3t 20.4 a 254.6 ab 35.7 ab 16.42 a
EE1E
1.2tX 18.8 a 230.0 ab 31.3 ab 14.88 a
I 24t 189 a  203.6 b 267 b  13.12 a
OtX 15.1 a 165.4 a 25.5 a 8.56 a
0.3t 15.7 a 157.9 a 24.1 a 9.20 a
SE
1.2tX  14.9 a 158.2 a 24.2 a 8.04 a
2.4tX 14.6 a 148.2 a 21.3 a 6.39 a

BEBZTILIT7ARY FREICIISWKETHERELGENHDSZ LERT (n=7-8)
TS o8 —41Y QKY) . FEF:n=4, B n=3-4



Nakahara Hiroki Mori Taro Matsuzoe Naotaka

142

Screening of phenotypic conversion mutant strains of Ralstonia solanacearum for effective
biological control of Verticillium wilt in eggplant

2021

Crop Protection

105530 105530

DOl
10.1016/j .cropro.2020.105530

46

2021

20-21

DOl
10.1584/jpestics.W21-03

2019

Fe(111)-EDTA

2019




Fe( )-EDTA

2019

2019

(Nakahara Hiroki)

PD

(30828364) (15101)
(Kondo Kensuke)

(70403376) (15101)
(Mori Taro)

(90725053) (14201)







