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Abstract 
 

 

Bacterial dieback disease was first observed on pistachio (Pistacia vera) trees in 

Australia in 1992 and has not been reported elsewhere. The disease is characterised by 

shoot death and dieback, limb and trunk lesions and discolouration of woody tissue in 

shoots more than one year old. Xanthomonas strains have been the only micro-organism 

consistently isolated from diseased trees. Characterisation of a small number of strains 

of the pathogen has already shown close relatedness to X. translucens. At the 

commencement of this study knowledge about genetic diversity of the pathogen was 

lacking, characterization of the pathogen and its taxonomic position were rudimentary 

and there was no efficient, reliable and rapid tool to detect and to recognise the 

pathogen in planting materials.  

In this study, a three-step strategy was undertaken: 

First, the genetic diversity of Xanthomonas strains isolated from infected pistachio trees 

from different geographic regions of Australia over several years was examined by 

repetitive extragenic palindromic-polymerase chain reaction (rep-PCR). Rep-PCR 

revealed two distinct genotypes, group A and group B, among the strains and showed 

some variation within group A. There was an association between the two groups and 

the geographic origin of the strains. 

Second, physiological and biochemical tests, including the Biolog microplate
TM
 System, 

and polyacrylamide gel electrophoresis (PAGE) of whole cell protein analysis were 

used to characterise and identify the strains. To obtain a sound taxonomic allocation of 

pistachio strains within the genus Xanthomonas, the relatedness of pistachio strains to 

known Xanthomonas species and strains was assessed by comparison of the 16S-23S 

rDNA internal transcribed spacer (ITS) and 16S rDNA sequences, rep-PCR genomic 

fingerprints and DNA:DNA homology. Pathogenicity of the strains was assessed on  
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selected members of the Poaceae and Anacardiaceae. Results of physiological and 

biochemical tests including Biolog analysis and protein profiling confirmed the 

existence of the two groups within the pathogen. Furthermore, the pathogen was 

identified as X. translucens. ITS sequencing confirmed two distinct genotypes among 

the strains and suggested that the pathogen strains were closely related to X. t. pv. poae. 

Based on 16S rDNA sequencing, pistachio strains matched most closely X. t. pv. 

translucens. While DNA:DNA homology studies confirmed that pistachio strains from 

both groups belong to X. translucens, rep-PCR showed that xanthomonads from 

pistachio differ from known pathovars of the species. Pathogenicity and host range 

studies indicated that the two groups were biologically different and suggested that 

these strains represent two new pathovars of the species. 

Third, specific primers for amplification of DNA of the pathogen were developed based 

on sequences of the ITS region from strains representing groups A and B. Primers were 

designed for amplification of DNA sequences specific to each group and a multiplex 

PCR test was developed that identified and differentiated strains of each group in a 

single assay. To determine the specificity of the primers, PCR was carried out with 

DNA from 65 strains of the pathogen, 31 type and reference strains of Xanthomonas, 

and from 191 phytobacteria commonly found in and around pistachio orchards. In the 

multiplex PCR, a 331 bp fragment was amplified from all strains belonging to group A 

and a 120 bp fragment from all strains in group B. No PCR products were obtained 

from the other bacteria tested except for the type strain of X. translucens pv. cerealis, 

which has not been found in Australia. The assay was used to detect strains from both 

groups of the pathogen in pistachio plant material. 

This study will contribute to understanding of the epidemiology and management of 

pistachio dieback.  
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