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Control of bacterial seedling rot of rice by pretreatment with avirulent strains
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Table 1. Bacterial strains used in this experiment

Bacteria Characteristics

Pseudomonas glumae
(Virulent strains)

Kyu82-34-2, 2 Wild-type strains isolated from rice
grains,
Ml UV-induced mutant from Kyu82-34-2
(Sm®).
TR199 Tn5-inserted strain of M1 (Sm¥,
KmF).

(Avirulent strains)
NTI,NTI,NTH Mutant strains induced from Ml by

NTG treatment (Sm®).

Tn5-induced mutants of M1 (SmF,
KmR).

TR5, TR220, TR221

N7503, YN7810

Spontaneous avirulent mutant strains.
Clavibacier michiganensis ~ Wild-type strain isolated from tomato.
subsp. michiganensis

N6601

Erwinia carolovora subsp.  Wild-type strain isolated from potato.
carotovora 493-1

Agrobacterium tumefaciens ~ Wild-type strain isolated from tomato.
Ku7411
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Table 2. Suppression of bacterial seedling rot of rice by
pretreatment with avirulent strains of Pssudomonas

glumae
Inoculated with?
Pretreated”
with Kyu82-34-2 Ml 2 water
NTI 4.29 3.2 3.9 0.5
NTI 4.3 2.5 1.2 0.8
NTII 3.1 3.1 45 0.2
TR5 3.7 2.6 4.3 0.2
TR220 2.1 2.2 3.0 0.1
TR221 1.4 1.9 3.8 0.3
N7503 0.7 0.9 0.9 0.2
YN7810 4.8 NT? 4.6 0.2
Check? 4.9 4.5 5.0 0.0

Concentration: ca. 10° cfu/ml (avirulent strain)

b) Concentration of challenge inoculum: ca. 108 cfu/ml (virulent
strain)

c) Disease severity was designated with a rating scale ranging

from 0-5, where O=symptomless, l=only slight chloresis
without growth inhibition, 2=slight growth inhibition accom-
panied with slight necrosis, curling with slight chlorosis,
3=moderate growth inhibition accompanied with some degree
of necrosis, deformation and chlorosis, 4=severe growth
inhibition accompanied with severe necrosis, deformation and
severe chlorosis on the primary leaf, only, S=complete
withering, Disease severity was calculated with the following
formula;
Disease severity= S (number of samples per each rating X
rating value) /N. N is number of seeds per treatment.
Thus, maximum disease severity=5

d) Pretreated with water.

e) NT: not tested.
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Table 3. Relationship between the growth of Pseudomonas
glumae virulent strain Kyu82-34-2 in various
culture filtrates and efficacy on disease sup-
pression

Growth® of P. glumae virulent strains in
the culture filtrate

Culture filtrate?

Kyu82-34-2 Ml 2
Pseudomonas glumae
~Avirulent strains—
NTI LIX10*6°9  5.4X10'6 7.5X10'6)
NTI 1.1X10°) 1.5X10%6D 1.8X10'H
NTI 4.6X10H  5.4X10°) 3.8X10'6
TR220 8.1X10 B 1.5X10°H 5.2X107)
TR221 5.5X10°HH  1.7X10°H 6.4X10"
N7503 0.5X10 6B 1.2X1026H 1.5X10°CH
YN7810 5.3X10° 2.6X10"
~Virulent strains-
Kyu82-34-2 3.5X106)
TR199 1.2X10°
2 3.6X10°3

Clavibacter michiganensis
subsp. michiganensis
N6601 6.1X10°

Erwinia carotovora
subsp. 1.2X10°9
carotovora 493-1

Agrobacterium tumefaciens

Ku7411 6.5X10°

Check (YPD broth) 7.5X107 6.2X10°65 8.5X10"

a) Each bacterial strain was shake—cultured with YPD broth in

Sakaguchi flasks at 30°C for 72 hr. The culture fluid was

cemrifu%ud at 3, 000X ¢ for 20 min and the supernatant was

aseptically filtered through a membrane filter.

Bacterial population was measured after 48 hr incubation

under still condition at 30°C (inoculum population: 2.5 X 107

cfu/ml).

¢) Disease suppression on rice seedling; — : negative,
=+ : positive.
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