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Morphological, phenotypic and pathogenicity characters of the bacteria
causing blotch on button mushroom in Chaharmahal-o-Bakhtiary
province
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Abstract

Bacterial blotch is one of the most important diseases of white button mushrooms (Agaricus bisporus) which
results in consumer demand loss at the marketplace. The main aim of this study was identification of bacteria
causing blotches in some mushroom cultivation centers of Chaharmahal-o-Bakhtiari province. Mushrooms
with cream to brown or black blotches on caps and stems were collected and bacterial isolation was done.
The phenotypic characteristics of isolates were investigated. Pathogenicity tests were performed on excised
tissue blocks, on intact caps and by injection to stipe of A. bisporus. Some of pathogenic isolates were
identified as Pseudomonas tolaasii based on phenotypic characters and detection by Pt1A/1D primer sets in
PCR. The others were identified as Ewingella americana based on phenotypic characters, pathogenicity on
stipe and the partial sequence of 16S rDNA region. Based on pathogenicity tests, P. tolaasii isolates were
divided in two distinct groups: high pathogenic and low/non-pathogenic. These two groups differed in some
phenotypic characters such as type and color of colony, HR on geranium and potato rot test. To the authors'
knowledge, it is the first description of low/non- pathogenic isolate of P. tolaasii and the first report of E.
americana from Chaharmahal-o-Bakhtiari province.
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Table 1. The characteristics of isolates recovered
from button mushroom in some cultivation centers of
Chaharmahal-o-Bakhtiari province

Number Code of Locality Time of
isolate  (city/cultivation center) sampling
1 M1 Choobin Jul-2017
2 M2 Choobin Jul-2017
3 M3 Choobin Jul-2017
4 M4 Choobin Jul-2017
5 M5 Vardanjan Jul-2017
6 M6 Vardanjan Jul-2017
7 M8 Vardanjan Jul-2017
8 M10 Vardanjan Jul-2017
9 Ml11 Vardanjan/ Jul-2017
10 Kh3 Farsan/ khosravi Feb-2018
11 Kh4 Farsan/ khosravi Feb-2018
12 Kh5 Farsan/ khosravi Feb-2018
13 Kh6 Farsan/ khosravi Feb-2018
14 Kh7 Farsan/ khosravi Feb-2018
15 Kh8 Farsan/ khosravi Feb-2018
16 Kh9 Farsan/ khosravi Feb-2018
17 N4 Shahrekord/Negin Fasl ~ Feb-2018
18 74 Farsan/Zardkooh Feb-2018
19 76 Farsan/Zardkooh Feb-2018
20 77 Farsan/Zardkooh Feb-2018
21 Z8 Farsan/Zardkooh Feb-2018
22 79 Farsan/Zardkooh Feb-2018
23 Z10 Farsan/Zardkooh Feb-2018
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Table 2. Phenotypic characteristics of different
groups of bacterial strains, isolated from button
mushroom with bacterial blotch symptoms in
mushroom cultivation centers of Chaharmahal-o-
Bakhtiari Province (The isolates of group I-a, I-b and
IT were later identified as pathogenic strains of
Pseudomonas tolaasii, non/low pathogenic strains of
Pseudomonas tolaasii and Ewingella americana,
respectively)

Test Group
I-a I-b 1II

Gram reaction

Growth aerobically + + 4+
Growth anaerobically - -+
Fluorescent pigment on King’s B + o+ -
Yellow pigment on YDC - - -
Oxidase + + -
Catalase + + 4+
Arginine dehydrolase + + -
Levan formation - -
Potato rot + - -
Hypersensitivity reaction on geranium + - -
Gelatin hydrolysis T
Starch hydrolysis T
Utilization of sorbitol + o+ 4+
Utilization of manitol + 4+ o+
Utilization of lactose + + o+
Utilization of glycerol + o+ o+
Sensitivity to gentamicin 10 pg + + 4+
Tolerane of 3% NaCl + 4+ o+
Tolerane of 4% NaCl + 4+ o+
Tolerane of 6% NaCl + 4+ o+
Lipase + + -
Growth at 37°C - -+

Gas production from glucose - - -

Wu,lsb = Ce U:“SUH—

+: positive reaction, -: negative reaction
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Fig 1. Symptoms on excised tissue blocks of Agaricus bisporus elicited by inoculation of bacterial strains isolated
from blotched mushroom samples (48 hours after inoculation)- a: inoculated by nonpathogenic strain. b:
inoculated by a strain of group I-a (high pathogenic Pseudomonas tolaasii). c: inoculated by a strain of group I-b
(non/low-pathogenic Pseudomonas tolaasii). d: inoculated by a strain of group II (Ewingella americana). In each

picture, the right block has been inoculated by sterile distilled water as a negative control
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Fig 3. Stipes of Agaricus bisporus inoculated by
bacterial strains isolated from mushrooms with
bacterial blotch symptoms, 48 hours after
inoculation. a: negative control inoculated by sterile
distilled water b: inoculated by isolate belonging to
group II (Ewingella americana) showing clear
internal browning of the tissue c: inoculated by
isolate belonging to subgroup I-a (high pathogenic
Pseudomonas tolaasii) d: inoculated by isolate
belonging to subgroup I-b (non or low pathogenic
Pseudomonas tolaasii)
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Fig 2. Symptoms on caps of Agaricus bisporus elicited
by inoculation of bacterial strains isolated from
blotched mushroom samples (48 hours after
inoculation). a: negative control inoculated by sterile
distilled water. b: inoculated by a strain of group I-a
(high pathogenic Pseudomonas tolaasii). c: inoculated
by a strain of group I-b (non/low-pathogenic
Pseudomonas tolaasii ). d: inoculated by a strain of
group II (Ewingella americana).
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Fig 4. Electrophoresis pattern of PCR products amplified from bacterial strains isolated from cultivated
mushrooms using primer set Pt-1A/Pt-1D1. Lane M: 100bp DNA marker, Lanes 1-3: isolates of group I-a (high
pathogenic isolates of Pseudomonas tolaasii). Lanes 4-5: isolates of group I-b (non/low-pathogenic isolates of
Pseudomonas tolaasii). Lanes 6: isolates of group Il (Ewingella americana). Lanes 7: negative control (distilled

water)
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U90758.1 Rahnella inusitata

X80725.1 Escherichia coli (ATCC 11775T)
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Fig 5. Phylogenetic distance tree constructed by the neighbor-joining method, comparing the 16S rDNA
sequences of Ewingella americana isolates. Bootstrap values are shown as percentages of 100 replicates at the
branch point. The isolate recovered in this study (MK334665.1) has been indicated byM. Escherichia coli
(ATCC11775T) was included as out-group. The sequence of Rhanella insuitata from Yersiniaceae was also used
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