
Spot blotch is caused by Cochliobolus sativus 
(anamorph Bipolaris sorokiniana), and is also 
referred to as Helminthosporium leaf blight 
or foliar blight. It has long been recognized 
as a biotic constraint on growing wheat in 
heat-stressed areas. The risk of spot blotch 
epidemics is high in areas characterized 
by average temperatures greater than 
17ºC during the coolest months and high 
relative humidity. In the early years of 
modern wheat improvement, spot blotch 
was overlooked because of the focus on leaf 
rust caused by Puccinia triticina. It is now 
the most damaging foliar wheat disease 
in the eastern Gangetic plains of South 
Asia, especially in the rice–wheat cropping 
system. In South America, spot blotch 
is a severe constraint in parts of Brazil, 
Paraguay and the lowlands of Bolivia.

Yield losses are significant, and depend on 
genotype, sowing time, year, location, and 
stress conditions. They are estimated to 
average 15–20% but can reach 40–70% in 
susceptible genotypes.

Cochliobolus sativus is a non-specific 
pathogen found on several gramineaceous 
hosts. It causes seedling blight, node 
cankers and spot blotch on leaves. 
Depending on environmental conditions, it 
can also cause common root rot.

In the field, only the anamorph stage 
Bipolaris sorokiniana is found. Although 
different lesion types have been reported 
in relation to host resistance, lesions in the 
field progress and coalesce in much the 
same way irrespective of genotype. 
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Knowledge of spot blotch epidemiology 
and resistance to the pathogen has 
progressed significantly since the early 
1990s, in particular through applied 
research conducted in South Asia:
• The pathogen is a semi-biotrophic 

organism with a high multiplication rate 
and an aggressive necrotrophic phase.

• B. sorokiniana isolates do not show 
clear virulence patterns and consist 
of a continuum of strains differing in 
aggressiveness.

• Detailed epidemiological studies in Asia 
have clearly shown that abiotic stresses— 
unbalanced soil fertility, lack of timely 
irrigation, heat—have a major effect on 
plant phenology and susceptibility to 
spot blotch.

• Disease severity increases with crop 
growth stage and is generally devastating 
after flowering. There is a sharp increase 
in disease at the reproductive growth 
stage.

• Host resistance has improved in the 
last two decades, as illustrated in 
Bangladesh, but resistance is incomplete 
and tends to erode.

• Resistance is better assessed in the 
field, but resistance and tolerance are 
modulated by crop physiology and 
environmental factors.

• Integrated disease management is 
an important component of control 
strategies: timely sowing and good soil 
fertility (including N and K2O) reduce 
disease severity.

• The disease has an impact on livelihoods. 
It puts small farmers using few inputs at 
risk.

• Wheat growing areas affected by spot 
blotch are likely to increase with climate 
change.Conidia of Bipolaris

sorokiniana, the anamorph



Host Resistance

Genetic resistance is the cornerstone of the control strategy 
for spot blotch; it is both environmentally friendly and 
cost effective. Both major and minor genes contribute to 
resistance the disease. Resistance to spot blotch is partial 
and all genotypes may show some degree of susceptibility. 
In recent years, progress has been made in characterizing 
resistance to spot blotch and in understanding the factors 
influencing disease severity, particularly in South Asia.

Resistance studies at seedling stage are generally less 
reliable than and poorly correlated with field performances 
because of the difficulty in standardizing incubation 
conditions and pathogen aggressiveness. Due to the 
disease’s rapid progress and effect on crop physiology, 
reliable field screening requires repeated scoring over 
a relatively short period of time. Since resistance is 
incomplete, late scoring can give the impression that all 
materials are susceptible, particularly if disease symptoms 
are confused with natural senescence.

As spot blotch is either seed or soil transmitted, field 
evaluation of resistance is based on visual assessment of 
the progress of the disease from the lower levels of the 
canopy. After anthesis, disease severity in the field is best 
evaluated using the double-digit scale (00–99) developed 
as a modification of Saari and Prescott’s scale for assessing 
the severity of foliar diseases in wheat.

In the early search for resistant parental lines for use in 
future crosses, a number of wheat genotypes from Brazil, 
Zambia and the Yangtze River Valley in China were 
identified as having acceptable levels of resistance to spot 
blotch. Since the wheat growing season in warmer areas is 
short, it is important to identify early-maturing resistant 
lines in regular selection schemes. Maturity and spot 
blotch resistance can be selected independently.

Future Prospects

Because field resistance is difficult to assess—since crop 
physiology and environmental factors modulate host 
tolerance and resistance is incomplete—progress in 
resistance breeding will continue to be slow. Mapping 
populations are needed to identify molecular markers 
linked to spot blotch resistance and accelerate efforts to 
improve resistance.

Screening for spot blotch resistance is being reinforced in 
CIMMYT using a subtropical lowland location in Mexico, 
Agua Fria. Selected materials and new populations will be 
evaluated jointly with national programs at key locations 
in South Asia. Considering the threat due to Ug99, it is 
critical to combine resistance to spot blotch with durable 
rust resistance.

Spot blotch development in lower levels of the canopy (left) 
and an advanced growth stage in a susceptible variety (right)

Effect of potash application on spot blotch severity (AUDPC) 
and grain yield in 2002 and 2003 in Nepal (NS = non sprayed ; 
SP = sprayed with fungicide)
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