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Introduction
Rhizoctonia solani and R. cerealis are important soil-borne pathogens occurring worldwide. R. solani is a species complex comprising of 13
anastomosis groups (AGs). R. solani AGs 2-1, 4, 5, 8 and 11 are known to cause damping-off and root rot in wheat (Triticum aestivum)
(Ogoshi et al., 1990; Demirci, 1998), whilst R. cerealis is the causal agent of sharp eyespot in winter wheat. A recent survey of 102 wheat
fields in the UK revealed that R. solani AGs 2-1 and 5 and R. cerealis are present in 63%, 5% and 54% of fields, respectively (Brown et al., 2014).
The effects of R. solani and R. cerealis on winter wheat production in the UK are unknown.
The aim of this project was to elucidate the effect of R. solani AGs 2-1 and 5 and R. cerealis on the development and yield of winter wheat
and the effectiveness of seed treatments (sedaxane and fludioxonil) as an early control strategy for these pathogens.

Materials and methods

Results

Field experiment
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A field experiment artificially inoculated with
Rhizoctonia spp. was established over two
seasons (2012/13 and 2013/14) at The University
of Nottingham, Sutton Bonington.
• CV Santiago (seed rate – 320 seed m2)
• Pathogens - R. solani AG2-1, AG5 or R.
cerealis (Inoculum rate - 130 g plot-1)
• Treatments – untreated, sedaxane (10 g.ai
100kg-1 seed) + fludioxonil (5 g.ai 100kg-1 seed)
or fludioxonil (5 g.ai 100kg-1 seed)
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Figure 1 – % emergence of plots inoculated with R. solani
AG2-1, AG5 or R. cerealis

Analysis
Stem browning DI (%)
GS15

80

• Seedling emergence was determined by
counting the number of individual seedlings in
0.5m2 quadrat every 48hrs until final emergence
• At GS15 roots were visually assessed for root rot
and stems for stem browning
• DNA was extracted from stems and pathogen
DNA concentrations were quantified using realtime PCR
• Grain yield (t ha-1) was quantified at crop maturity
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Figure 2 – Effect R. solani AG2-1, AG5, R. cerealis on stem
browning at GS15 in 2012/13 and 2013/14 seasons

• R. solani AG2-1 and R. cerealis significantly
reduced emergence by 6% and 9.7%
respectively (Fig 1)
• In both seasons R. cerealis caused the
greatest amount of stem browning (Fig 2). AG
5 also caused stem browning but only
significantly in 2012/13 season (Fig 2)
• R. cerealis reduced yield significantly by 10%
compared to the control (Fig 3)

Effectiveness of seed treatment
against Rhizoctonia spp.
• Sedaxane + fludioxonil and fludioxonil increased
plant emergence by 14% overall (Fig 4)
• Sedaxane + fludioxonil and fludioxonil reduced
root rot by 35% over the untreated (Fig 5)
• Sedaxane significantly reduced DNA
concentrations of AG5 (2012/13) and R. cerealis
(2013/14) in stems (Fig 6)
• Stem browning symptoms were visually
reduced with sedaxane + fludioxonil (Figs 7 & 8)
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Figure 3 – Effect of R. solani AG2-1, AG5 or R. cerealis on
yield (t ha-1) of wheat
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Figure 4 – Effect of seed treatment on emergence (%) wheat

Fludioxonil

Figure 5 – Effect of seed treatment on root rot disease index
(DI) at GS15
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Figure 7 – Effect of seed treatment on stem browning of wheat
inoculated with R. cerealis
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Figure 8 – Effect of seed treatment on stem browning of
wheat inoculated with AG5
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Figure 6 – Effect of seed treatment on DNA concentrations (pg ng-1)
of R. solani AG2-1, AG5 and R. cerealis in the stem at GS15

Conclusions
•
•
•
•
•
•
•

AG2-1 and R. cerealis significantly reduced seedling emergence of winter wheat
R. cerealis and AG 5 caused disease on the stems but stem browning was mostly associated with R. cerealis
R. cerealis was shown to significantly reduce grain yield by 10% compared to the control
Sedaxane + fludioxonil and fludioxonil alone increased emergence by 14% but there was no significant difference between treatments
Sedaxane + fludioxonil protected the roots by significantly reducing root rot
Sedaxane + fludioxonil significantly reduced DNA concentrations of AG 5 and R. cerealis in stems
Seed treatments were shown to be an effective early control strategy to protect emergence and control disease developing on
roots and stems
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