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Pseudomonas azotoformans HC5 Effective in Antagonistic
of Mushrooms Brown Blotch Disease Caused by
Pseudomonas tolaasii
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ABSTRACT : A gram-negative bacterium was isolated from spent substrate of Agaricus bisporus and showed marked antagonistic
activity against Pseudomonas tolaasii. The bacterium was identified as Pseudomonas azotoformans by based on the cultural,
biochemical and physiological characteristics, and 16S rRNA gene sequence. The isolated bacterium was saprophytic but not
parasitic nor pathogenic to cultivation mushroom. The isolated bacterium for P tolaasii cell was not sufficient for inhibition in
vitro. Control efficacy of Pseudomonas azotoformans HC5 to brown blotch of P tolaasii was 73, 78, and 71% on A. bisporus,
Flammulina velutipes, and Pleurotus ostreatus, respectively. In the future, the suppressive bacterium may be useful for
development of a biocontrol system.
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Fig. 1. Antimicrobial activity of P. azotoformans HC5 against

P, tolaasii.
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Fig. 2. Phylogenetic tree of HC5 based on 16S rRNA sequence similarity. Branching values determined using 1000 bootstraps.

Bar, 1 substitution per 100 nucleotides.
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£ A7-e] 23l HC53F = NaCl 3%} NaCl 5%S
H7FRE viAIolA 50 7Fs 8l oM, gelating: A3HA|
F1A] E3}ETF. 18]a Urease, Glucose acidification, Aes-
culin hydrolysis®l| 4] 53°]3{th. myo-Inositol, D-Saccha-
rate, meso-Erythritol, Adonitol, D-Glucuronate, Itaconate,
L-Histidine, Xylitol, D-Sorbitol, D-Galactose, L-Arabitol

Table 1. Phenotypic and biochemical characteristics of Pseu-
domonas azotoformans HC5 and type strain Pseudomonas
azotoformans

Characteristic HC5 P, azotoformans
Growth at 3% NaCl + +
Growth at 5% NaCl + +

Gelatin liquefaction - -
Urease - -
Glucose acidification - -

Aesculin hydrolysis - -

Assimilation of:

+

myo-Inositol +

Phenylacetate -

L-Arabinose -

Adipate

D-Saccharate
meso-Erythritol
Adonitol
D-Glucuronate
Itaconate
L-Histidine
Xylitol
D-Sorbitol
D-Galactose
L-Arabitol

+ + + =2 + 4+ + =2 2 + +

+ o+ o+ o+ F o+ o+ o+

Fermentation of:

D-Glucose - -

L-Rhamnose + -

D-Sucrose - -

D-Melibiose - -
*W: very slight growth

A -

roh

S5 - A

712]31 L-Rhamnoses ¥ -2 2k} B& 0|83} 3L, Phe-
nylacetate, L-Arabinose, Adipate, D-Glucose, D-Sucrose
71831 D-Melibiose 5-& ©|-8-314] E-310H (Table 1). AW
A B4 Ayl A AWPAF Foll A Sum in Feature 3(16:1
w7¢/16:1 wéc), 16:0, Sum In Feature 8(18:1 w7)7} 7F4 &=
kAL, w2 el 10:0 APAte] EASIATH(Table 2).

ME ZH 53

el o] M ZAFEHETS FHE3S Foll HC5S A
3l Az} FA Tl = 93.8%2] o8-S HIATF HC5
A2l A= 27.8%2] olHES Ko 71%2] WAEHT} 9l
AT} ool M= FAEollA 56.3%2] oEE&-S B,
HC5AH A= 153%9] o|HE&-S B 73%2] WAEAE
Aok 1Ejar solmAlere FA g4 89.8%2] o]H
£S5 B, HC5A o ME 19.5%2] oS8-S Bl 78%
o] WA G} ARk, oPde] AME HCsHTF= Hldd
AFS dog)e A e WAl & 1§ WA E
7} T QTH(Table 3, Fig. 3). Lee 5 [25] Al =
W] BHlEAE A= vA8ER] Pseudomonas 0]
e, so|WAl, ko] Toll =& AlaYr) ATk
Rzl o, A7EA] ol e Al T ge] o)

Table 2. Fatty acid profile of Pseudomonas azotoformans HC5
by MIDI system

Fatty acid HC5
10:0 0.08
10:0 3-OH 3.06
12:0 3.11
12:0 2-OH 3.85
12:1 3-OH 3.51
14:0 0.36
Sum in Feature 3 (16:1 w7¢/16:1 wéc) 26.32
Sum in Feature 3 (16:1 w7¢/16:1 w7c¢) 4.98
16:1 w5c 0.11
16:0 25.60
16:0 2-OH 0.34
17:0 iso 0.15
17:0 cyclo 3.56
17:0 0.21
Sum In Feature 8(18:1 w7) 22.75
18:1 w5c 0.16
18:1 w9c 0.22
18:0 1.42
19:0 cyclo w8c 0.21
Summed Feature 3(16:1 wé6c/16:1 w7¢) 31.30
Summed Feature 8(18:1 wéc) 22.75
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Table 3. Control efficacy of brown blotch disease on different
mushrooms by HC5 strain

Infection rate Control value

Mushrooms  Treatment %) )
Pleurotus Control 93.8 X
7
ostreatus HC5 27.8
Agari Control 56.3
<'garzcus s
bisporus HC5 15.3
Flammulina Control 89.8 .
7
velutipes HC5 195

Fig. 3. Effect of spraying of HC5 suspension on brown blotch
disease development in Flammulina velutipes (A), Pleurotus
ostreatus (B) and Agaricus bisporus (C). Left: control treat-
ment, Right: HC5 treatment.
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