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ABSTRACT
Plant pathogenic strains of Pseudomonas syringae were isolated from lakes 

Different aspects of the protocol used to isolate these strains have been 
assessed. Some of the strains isolated, and in some cases the majority of 

plant pathogenic bacteria were isolated from waterways in areas where no 
agriculture or horticulture is present and waterways used for crop irrigation. 
These results suggest that natural waterways could be a source of inoculum 
of plant pathogenic bacteria, and a source of genes that confer streptomycin 
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INTRODUCTION

the unpredictability of outbreaks. Epiphytotics can occur where previously no or little 
inoculum was thought to be present. The source of the primary inoculum of these 
epiphytotics is not always easy to determine, especially for pathogenic bacteria that are 
good epiphytes. This is the case of one of the most economically important bacterial plant 

Pseudomonas syringae Pseudomonas
syringae
several hundreds of different plant species. The ecology of this important bacterial 
species outside the agronomic context is just beginning to be unravelled (Morris et al. 

could explain some of the geographic distribution of different strains and pathovars of 
P. syringae.

This project aimed to determine whether strains of P. syringae could be isolated 

Waikato River and its associated lakes (Taupo, Whakamaru and Karapiro) represent a 
complex system that goes through some non-cultivated and cultivated lands, while the 
Whakapapanui stream is fed by melt water from Mount Ruapehu and does not cross 
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copper sulphate in the bacteria isolated from these rivers and lakes was also determined 
as the presence of such genes in natural waterways could help explain their distribution 
among plant pathogenic and plant epiphytic bacteria.

MATERIALS AND METHODS
Collection of water samples and isolation of bacteria

Water samples (Table 1) were collected from natural waterways into 1 litre sterile 
bottles, which were opened and closed only when fully immersed at the collection 
sites. Water samples were labelled to differentiate collection date and post-collection 
treatments. When one sample was divided in two lots, to allow comparison between 

processed, the total numbers of bacteria present in the samples was estimated by spreading 

concentration of bacteria in the original sample. Table 1 presents the date and location of 
the samples, as well as the temperature at which the samples were kept when they were 

plant pathogenic bacteria. Strains of P. syringae

strains of P. syringae
Characterisation of the bacteria

To determine whether the isolates were pathogenic to plants, their ability to induce a 

differentiates P. syringae Pseudomonas, was 
determined using Test Oxidase™ (Pro-Lab Diagnostic, Richmond Hill, ON, Canada). 
For this assay, the strain of 
of P. syringae pv. syringae
production of levan, production of an arginine dihydrolase under anaerobic conditions 

were carried out as described by Lelliot et al. (1966). Inability to utilise arginine is a 
characteristic shared by all strains of P. syringae while production of levan and hydrolysis 
of esculin is a characteristic of some pathovars only.

Resistance to copper or streptomycin was determined as described previously (Vanneste 

were then transferred using a handheld replicator onto plates of minimal medium Ceria 

(CuSO4 2

P. syringae P. syringae
were used as a negative and a positive control respectively. Resistance to copper sulphate 
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RESULTS AND DISCUSSION
For each of the 19 water samples analysed, the concentration of total bacteria, as 

determined by the number of bacteria that grew on TSA, and the concentration of bacteria 

2

collected at one time from one location, the variation was much smaller. For samples 

6

6 6

The number of bacteria recovered on TSA was always higher when the sample 
had been kept overnight at room temperature rather than at 4°C. For sample 4.1a, 
which was kept overnight at room temperature, the concentration of total bacteria was 

6

6 6

collected from the Waikato River. The concentration of total bacteria was higher in samples 
6

overnight at room temperature rather than when kept at 4°C (Table 1). These differences 

but not at 4°C. This is supported by the fact that the concentration of total bacteria in 
samples from the Waikato River were similar when the samples were processed the same 

Some water samples had a high content of material in suspension that blocked the 

membrane (Table 1). 

hypersensitive reaction when inoculated in tobacco plants, indicating they are plant 
pathogenic. They were oxidase negative, which indicated that they were most probably 
strains of P. syringae
sequence of their 16SrDNA gene with sequences deposited in international databases, 

arginine, indicating that they lacked an arginine dihydrolase, which is a characteristic 
of plant pathogenic Pseudomonas
only two were able to produce levan.

hypersensitive reaction on tobacco. Furthermore, the number of viable P. syringae in a 

P. syringae

of potentially pathogenic bacteria from different samples. 
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been shown that resistance to copper in strains of Pseudomonas isolated from different 

of these plasmids also carried genes for streptomycin resistance and were able to be 

in the present study carried genes similar to those found earlier (data not shown).
Plant pathogenic bacteria belonging to the species Pseudomonas were isolated from 

of P. syringae were also isolated from rivers in France, Italy and in the USA (Morris et 

of P. syringae
scenario, rain and melt water containing cells of P. syringae, feed streams and rivers that 
bring those cells of P. syringae in contact with wild and cultivated plants. The subsequent 
multiplication of these bacteria as pathogens or epiphytes provides a huge inoculum, part 
of which might forms aerosols that can be taken up by clouds. The ability of some of 

water from rivers and lakes is a likely source of plant pathogenic bacteria. Furthermore, 

or copper resistance in populations of plant bacterial pathogens.

ACKNOWLEDGEMENTS

their support.

REFERENCES

by a Pseudomonas sp

pseudomonads.

plant pathogenic Pseudomonads
Pseudomonas

syringae pv. syringae and P. s. pv. phaseolicola in contaminated bean seed. 

pathogen Pseudomonas syringae

Pseudomonas
syringae is linked to the water cycle. The International Society for Microbial 

of Pseudomonas syringae strains associated with a leaf disease of leek in Australia. 

© 2008 New Zealand Plant Protection Society (Inc.) www.nzpps.org     Refer to http://www.nzpps.org/terms_of_use.html





Disease Control in Horticultural Crops

resistance in Pseudomonas syringae pv. syringae. Applied and Environmental 

streptomycin- resistance plasmids in Pseudomonas syringae pv. syringae. Plasmid 

Erwinia amylovora

streptomycin resistance in Pseudomonas strains isolated from pipfruit and stone 

Pseudomonas syringae pathovars and 

Erwinia herbicola
Erwinia amylovora

© 2008 New Zealand Plant Protection Society (Inc.) www.nzpps.org     Refer to http://www.nzpps.org/terms_of_use.html




