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Pseudomonas marginalis as a potential pathogen of greenhouse grown
plants and crops with sprinkler irrigation

N. Amanifar’”

(Received: 11.11.2018; Accepted: 12.5.2019)

Abstract

During 2010-2017, samples of different plants grown in greenhouses and crops with sprinkler irrigation
systems, in Chaharmahal va Bakhtiary province, showing symptoms of necrotic spots, marginal leaf blight,
fruit rot, and wilting were collected and tested for the presence of bacteria associated with those symptoms.
The isolated bacteria were identified based on standard methods for the identification of plant pathogenic
bacteria. Pathogenicity of strains was tested on appropriate hosts under greenhouse conditions. Although
various genera of bacteria were isolated, isolation frequency of fluorescent pseudomonads was more than
other genera of bacteria. Fifty-three and a half percent of pseudomonads was identified as Pseudomonas
marginalis and 18.2% as P. syringae pv syringae. The isolates of P. marginalis from cucumber, potato,
tomato, pepper, wheat, beet, and dieffenbachia and strains of P. syringae pv syringae from cucumber, sugar
beet, wheat, and tomato were pathogenic on their respective hosts. Polymerase chain reaction with universal
primers 16Sf/ 16Sr and R1378 / PO27F, designed for detection of y-Proteobacteria, confirmed the identity
of the isolated bacteria based on biochemical and physiological tests by the alignment of nucleotide
sequences in the GeneBank. Phylogenetic analysis based on 16SrDNA gene sequences of 10 isolates of P.
marginalis were differentiated from each other. This investigation showed that strains of P. marginalis can
be potential pathogens for greenhouse plants and field crops with sprinkler irrigation.
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Fig 1. Pathogenicity test Pseudomonas marginalis isolated from various plants under greenhouse conditions.
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Table 1 - Primers used for polymerase chain reaction.
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Primer Primer sequences Gene Annealing  Amplicon Reference
temperature length
°C) (bp)
16Sf 5'-TGG TAG TCC ACG CCC TAA AC-3' 16S rDNA 57 210 Chen et al., 2005
16Sr 5'-CTG GAA AGT TCC GTG GAT GT-3'
R1378 5'-CGGTGTGTACAAGGCCCGGGAACG-3" 16S1DNA 58 1100 Gaietal., 2011
PO27F 5-GAGAGTTTGATCCTGGCTCAG-3'
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Figure 2. Typical diseases symptoms on eggplant(1), pepper(2), tomato(3), cucumber(4,5 and 6), sugarbeet(7)

and potato(8 and 9) caused by Pseudomonas marginalis.
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Table2. Status of distribution and infection rate percent of bacterial diseases of greenhouse grown plants in
.Chahar Mahal va Bakhtiary province during 2010-2017

Plant Sampled region Isolated bacteria Infection (%)
(based on symptoms)
Cucumber Farsan Pseudomonas marginalis 46
Junghan P. marginalis Pseudomonas syringae, 37
Hafshegan P. syringae 55
Shahrekord P. marginalis 10
Lordegan P. marginalis 5
Lordegan P. marginalis 20
Rostam Abad P. marginalis Pectobacterium sp., 40
Hafshegan P. syringae 5
Borujen P. syringae 2
Tomato Hafshegan P. marginalis P.syringae, 15
Junghan Xanthmonas sp. 5
Borujen Xanthmonas sp. 5
Shurab P. marginalis 3
Lordegan Xanthmonas sp. 5
Rose Borujen A. tumefacians 60
Lordegan Xanthmonas sp. Pectobacterium sp., 8
Farsan A. tumefacians 45
Pepper Hafshejan P. marginalis 20
Soreshjan Xanthmonas sp. , P. marginalis 5
Eggplant Borujen P. marginalis 10
Strawberry Soreshjan P. marginalis Xanthmonas sp., 5
Alestomeria Rostam Abad Xanthmonas sp. 1
Geranium Soreshjan Xanthmonas sp. Pectobacterium sp., 3
Dracaena Soreshjan Xanthmonas sp. 1
Dieffenbachia Shahrekord P. marginalis Dickeya sp., 5
Gerbera Soreshjan Xanthmonas sp. 1
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Table 3. Isolation of Pseudomonas marginalis from plant samples with leaf blight symptoms in different
locations in Chahar Mahal va Bakhtiari province during 2008 to 2015.

plant Number of Sampling date location Number of P. marginalis
plant sampled strains isolated

cucumber 14 July-August 2010 greenhouse 5
12 December-January 2011 greenhouse 3
18 March-April 2013 greenhouse 9
7 June-July 2014 greenhouse 2
23 May-June 2015 greenhouse 11
tomato 5 December-January 2011 greenhouse 3
13 March-April 2013 greenhouse 5
7 May-June 2015 greenhouse 3
sugarbeet 12 August-September 2008 field 2
5 July-August 2010 field 2
7 August-September 2017 field 1
potato 10 July-August 2008 field 8
6 July-August 2012 field 4
13 August-September 2017 field 9
wheat 12 May-June 2014 field 3
5 April-May 2015 field 1
pepper 3 May-June 2015 greenhouse 2
eggplant 5 May-June 2015 greenhouse 2
strawberries 7 June-July 2014 greenhouse 0
alstromeria 6 May-June 2015 greenhouse 0
geranium 4 May-June 2014 greenhouse 0
dracaena 3 June-July 2014 greenhouse 0
diffenbachia 6 May-June 2014 greenhouse 3
bean 10 June-July 2011 field 0
gerbera 7 June-July 2014 greenhouse 0
roses 12 July-August 2008 greenhouse 0
9 April-May 2015 greenhouse 0
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Table 4. Biochemical and physiological characteristics of the isolates of Pseudomonas marginalis from different

hosts.

P. marginalis from P. syringae pv syringae from
character potato sugarbeet wheat cucumber tomato pepper eggplant dieffenbachia wheat
Gram reaction B B B B _ _ _ _ _
Fluorescence on KB + + + + slight  + + + +
colony color white  white white white  white white white white-creamy white
levan _ _ _ _ _ _ _ _ +
oxidase + + + + + + + + _
potato rot + + + + o + + + _
arginine dihydrolase + + + + + + + + _
Tobacco hypersensitivity — + + B + + + B + +
O/F test (0] o (0] (0] o o o o (0]
catalse + + + + + + + + +
indole _ _ _ _ _ _ _ _ _
gelatine hydrolysis + + + + _ + + + _
aesculin hydrolysis + + _ + _ + + _ +
hydrolysis of Tween 80 + _ + _ _ _ _ _
urease + + + + + + + + _
ice nucleation + + + B + -~ -~ -~ +
growth at 41°C B + _ + + + + + _
growth at 4°C + B + + B + + + +
utilization of: glucose + + + + + + + + +
lactose + + _ + + + _ + _
arabinose + + + + + + + + ND
mannitol + + + + + + + + ND
dextrose + + + + + + + + +
sorbitol + + + + + + + + +

+ - positive reaction, — - negative reaction, O - oxidative metabolism, ND - not determined
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Figure 3. Tobacco hypersencitivity reaction test(1) and pathogenicity test Pseudomonas marginalis on potato(2
and 3).
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Figure 4. Pathogenicity test for isolates of Pseudomonas marginalis on immaure pear and apple fruits: 1. isolate
of sugarbeet, 2. isolate of tomato, 3. control, 4. isolate of cucumber and 5. control
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Table 5. Results of pathogenicity tests of some isolates of Pseudomonas marginalis on their respective hosts and
pear and apple fruits.

Isolated from number of Number of isolates Number of isolates pathogenic
isolates tested pathogenic on their hosts on pear and apple fruits
potato 6 4 5
sugarbeet 2 1 1
wheat 2 1 1
cucumber 7 5 6
tomato 4 3 3
pepper 2 1 1
eggplant 2 0 0
dieffenbachia 2 1 1
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Figure 5. Gel electrophoresis pattern of PCR amplification products using Pseudomonas marginalis 16SrRNA
genes primers. Left: PCR products (1100 bp) from bacterial colonies isolated from of cucumber, potato, tomato,
sugerbeet, pepper, eggplant, wheat and diffenbakhia samples (lanes 1 to 8, respectively) amplified with R1378/
PO27F primer pair, lane 9, 100 bp DNA ladder. Right: PCR products (210 bp) from bacterial colonies isolated
from of cucumber, potato, tomato, sugerbeet, pepper (lanes 1 to 5, respectively), eggplant, wheat, diffenbakhia
and Pseudomonas syringae isolated from wheat samples (lanes 7 to 10, respectively), amplified with 16Sf/16Sr
primer pair; lane 6, 100 bp DNA ladder.
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Figure 6. Phylogenetic tree obtained from the alignment of nucleotide sequences of 16SrDNA gene of Iranian
isolates of Pseudomonas marginalis and three isolates available in GenBank Celery(MG765472), P.
syringae(KC816628) and Pseudomonas sp.(MH998406) using MEGA7 program and neighbor-joining method.
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