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As barley crops bask in the sun during early summer they convert the 

sun’s energy to carbohydrates that are subsequently stored in the grains. 

At some stage further down the line we will eventually utilise this energy, 

either directly or indirectly. However, we are not the only species aiming 

to exploit barley’s ability to create carbohydrates from the sun’s energy. 

Fungal pathogens are extremely efficient at doing this also, and in our 

wet climate well-known barley diseases such as mildew, net blotch and 

Rhynchosporium have been exploiting barley for centuries. In the late 

1990s another disease was unfortunately added to this list of barley foes, 

and while the pathogen Ramularia collo-cygni had been identified over 

100 years previously, its impact on barley was not fully understood. 

However since the late 1990s ramularia leaf spot (RLS) caused by R. collo-

cygni has become potentially the most economically destructive disease 

of winter and spring barley throughout north-western Europe, New 

Zealand and parts of South America. 

 

Impact of RLS 
Unfortunately, RLS often only manifests itself late in the season during the 

growth stage known as grain filling. It is at this stage that the crop is 

capturing sunlight and converting it into sugars through the process of 

photosynthesis, and translocating excess sugars to the developing grains. 

As a critical period in the crop’s life, any reduction in the capacity to do 

so will adversely impact yield, both in terms of quality and quantity. By 

producing necrotic lesions on the leaves, awns and stems of barley 

(Figure 1), RLS can significantly and rapidly 

reduce the leaf area available to the barley plant 

for photosynthesis. If this occurs early during 

grain filling significant yield losses can occur, 

with over 1 tonne/ha losses often recorded in 

field trials where the disease has been allowed 

to develop unchecked (without fungicide). 

Screening seed stocks for RLS  
While we may understand how the disease impacts the growing crop 

and, subsequently, grain yield, our understanding of the conditions 

that initiate disease development is incomplete. For instance, although 

the disease is recognised as a barley disease, it can infect a multitude 

of species, including wheat. This in itself can make the dissection of 

the disease cycle that bit more difficult as initial inoculum sources 

could be the seed itself, the previous crop or even the surrounding 

non-cropping environment. As seed is regarded as a major source of 

Irish winter and spring barley, seed stocks for the growing seasons 

2016-2018 were screened using a qPCR assay for R. collo-cygni DNA. 

As expected, a high proportion of the stocks had detectable levels of 

the pathogen (Figure 2). However, no discernible patterns, other than 

season and crop type (winter or spring), were identified as 

contributing to the levels detected. This collection also provides a 

unique snapshot of the Irish R. collo-cygni population that will be 

exploited further to dissect the dynamics of this unique pathogen. 

 

Environmental conditions  
In the absence of a sole inoculum source our attention turned to 

dissecting the environmental conditions that promote infection and 

disease development. Undoubtedly RLS is a wet weather disease as is 

evident from the regions of the world where is it a significant threat. 

However, as it only manifests later in the season it is difficult to know 

what the risk of disease is prior to its development. The potential role 

of leaf wetness around the period of crop extension was first proposed 

by researchers from Scotland’s Rural College (SRUC). To test whether 

such conditions could be used to predict disease development under 

Irish conditions, trials were conducted during the 2016-2018 seasons, 

with varying treatments included to reflect potential risks, including 

varieties believed to vary in their ability to resist the disease. Although 
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the risk predicted in 2016 and 2017 was a good indicator of the levels 

of disease experienced later in the season, the initial risk predicted in 

2018 was high during stem extension, but as the season progressed 

little or no disease developed due to the drought experienced in June 

of that year. Furthermore, the levels of disease experienced across the 

trials over the three seasons did not reflect the perceived varietal 

resistances, further demonstrating the difficulties experienced with 

understanding this disease. 

 

Further challenges 
As highlighted above, the difficulties with understanding and 

predicting RLS present serious obstacles to controlling the disease 

and, as such, have resulted in fungicides being relied upon for 

control. As the ability to predict its development is as yet unreliable, 

farmers will generally err on the side of caution and apply 

fungicides. Unfortunately, R. collo-cygni is very closely related to the 

wheat pathogen Zymoseptoria tritici, and like Z. tritici it has an 

exceptional capacity to adapt to stressful environments such as 

those imposed by fungicides.  

As such, R. collo-cygni has developed resistance to most of the major 

fungicide families once used for its control. Since its emergence as a 

serious threat in the late 1990s these fungicides have routinely 

included the multisite chlorothalonil. However, following review 

under Regulation 1107/2009, the use of chlorothalonil within the 

EU is no longer permitted. In the short to medium term this presents 

a serious risk to the production of barley in high-risk regions such as 

Ireland. Trials in 2019 suggest that careful consideration of fungicide 

programmes, including fungicide choice and timings, will alleviate 

some of the pressures of RLS; however, Irish barley crops are likely  

to be subjected to disease pressure from this fungus for some  

time to come. 
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FIGURE 1: Ramularia leaf spot on spring barley caused by the fungal 

pathogen Ramularia collo-cygni. 

FIGURE 2: Percentage of barley seed samples with detectable levels of 

Ramularia collo-cygni harvested in the seasons 2015-2017.
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