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ABSTRACT 

 

The disease cercospora leaf spot (CLS), caused by the fungus Cercospora zonata, has 

affected faba bean (Vicia faba) production regions in southern Australian in recent years.  

This study provides new information on the prevalence and significance of the disease and the 

factors that affect severity. 

Temperature, wetness period, plant maturity, pathogen variability and inoculum 

concentration all influenced infection of faba bean by C. zonata in a controlled environment.  

Disease severity was positively correlated (R2=0.83 P<0.001) with wet-degree hours (DHw) 

and premature defoliation (40-50%) of the lower canopy, which was most severe when the 

pathogen was inoculated at the mid- to late-vegetative crop growth stages.  Pathogenicity tests 

showed that 29 isolates of C. zonata collected from 1999 to 2008 varied in aggressiveness; 

this was not related to geographical origin of isolates or growth rate in vitro, but isolates 

collected from 2005 to 2008 were more aggressive than those collected in the period 1999-

2004. 

The temporal and spatial dynamics of the disease on susceptible and resistant 

genotypes of faba bean were examined.  A strong association between the incidence and 

severity of CLS and soil-borne inoculum was established using comparative analyses of 

disease on plants in soil sown with faba bean every 3 years since 1997 and in adjacent soil 

with no history of cultivation of faba bean.  Spatial patterns of disease development showed 

that inoculum spread primarily over short distances during the early stages of CLS epidemics, 

though dispersal of 4 to 16 m from the infested soil was observed.  Non-linear regression 

using a logistic model described disease development over time on susceptible plants in soil 

with in situ inoculum, whereas an exponential model best described disease gradient with 

distance from the inoculum source and disease development on resistant plants.  There was a 

positive relationship (R2=0.93, P<0.05) between disease severity on susceptible plants grown 
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in soil with infested residue on the surface and the amount of DNA of C. zonata detected in 

the soil.  When residues were removed from the soil surface, or depleted rapidly through 

grazing, the infectivity of soil and the amount of DNA of C. zonata detected were 

significantly less than for soil with residue remaining on the surface.  C. zonata survived in 

soil, on infested residue or as fungal propagules in the soil profile, and remained infective for 

at least 30 months. 

The distribution and occurrence, host range and management of CLS of faba bean in 

southern Australia were studied.  C. zonata infected narbon bean, lentil and vetch but did not 

infect pea, chickpea, lathyrus, lupin or canola.  A disease survey of 100 commercial faba bean 

crops in southern Australia showed that CLS was endemic to all districts examined, observed 

in 87% of crops.  Disease severity varied in all districts but was most severe in crops in the 

south-east of South Australia.  Disease incidence and severity were highest in fields planted 

with faba bean in short rotations (1-4 years) and decreased (R2=0.13, P=0.006) as the interval 

between faba bean crops increased.  Severity also appeared to be influenced by faba bean 

residue remaining from the previous year in adjacent fields.  CLS manifested as severe lesions 

on foliage and extensive defoliation, resulting in a 7% reduction in yield in field experiments.  

Applications of carbendazim, tebuconazole, chlorothalonil and triadimefon significantly 

reduced CLS severity compared with untreated controls and a single application of either 

carbendazim or tebuconazole prior to disease onset was identified as an economical 

application strategy for control of the disease. 

A rapid screening technique was developed to identify resistance to C. zonata in faba 

bean genotypes in a controlled environment. All faba bean cultivars commercially available to 

the Australian industry were susceptible to the disease.  The mode of inheritance of resistance 

to C. zonata was determined to be monogenic dominant and this has allowed a relatively 

simple pathway by which sources of resistance identified in this study can be transferred to 

adapted faba bean genotypes available to the southern Australian industry. 
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