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Interaction of biocontrol agent Microdochium bolleyi on take-all disease
(Gaeumannomyces graminis) in the soil treated with phosphorus and nitrogen
fertilizers
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Abstract
Take-all is one of the most important wheat diseases worldwide. The present study assessed the effect of
nitrogen and phosphorus fertilizers, and endophytic fungus Microdochium bolleyi on controlling this disease
in wheat ‘Pishgam’ cultivar for the first time. A greenhouse experiment was conducted based on a
completely randomized design (CRD) with the treatments of control, nitrogen+phosphorus fertilizers (100
and 200 mg kg™ urea, and 50 and 100 mg kg™ triple superphosphate) alone and their combination with
pathogen Gaeumannomyces graminis and endophytic fungus M. bolleyi. Then, root dry and shoot fresh
weights, plant height, and leaf chlorophyll content, as well as the percentage of root contamination were
measured. Based on the results, root dry and shoot fresh weight, plant height, and leaf chlorophyll content
were significantly maximized following the treatments containing urea and triple superphosphate at various
levels, and endophytic fungus (p<0.05). In terms of pathogenesis control, about 46% decrease was observed
in take-all disease for the treatment receiving urea+triple superphosphate alone. The disease was respectively
controlled by around 58 and 75% after applying endophytic fungus M. bolleyi alone and in combination with
the highest amount of urea+triple superphosphate, respectively.

Key words: Take-all disease, Biocontrol, Microdochium, Wheat, Kermanshah.
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Table 1. Physico-chemical parameters of the studied soil

Soil parameters Unit Value
Sand % 13.4
Clay % 45.2
Silt % 41.4
Electrical Conductivity ds/m 0.9
P (Available) mag/kg 16.2
N ma/kg 523.7
K - 653.4
pH - 7.11
Organic matter % 15
CaCOs % 26.2
Mn mag/kg 33.2
Cu ma/kg 1.9
Fe mg/kg 4.6
Zn mg/kg 1.6
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Fig. 1. Effect of dlfferent levels of urea (U) and triple superphosphate (T) fertilizers (100 and 200 mg kg™ urea, and
50 and 100 mg kg™ triple superphosphate) alone and together with endophytic fungi M. bolleyi on chlorophyll
content of wheat (cv. Pishgam). In all treatments, G: G. graminis, MW: M. bolleyi and TU is different levels of
fertilizer. Similar letters between treatments indicate no significant difference at the 5% or 1% probability level
based on Duncan's test.
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Fig. 2. The effect of different levels of urea (U) and triple superphosphate (T) fertilizers (100 and 200 mg kg™ urea,
and 50 and 100 mg kg™ triple superphosphate) alone and together with M. bolleyi on the dry weight of wheat (cv.

Pishgam). In all treatments, G: G. graminis, MW: M.

bolleyi and TU is different levels of fertilizer. Similar letters

between treatments indicate no significant difference at the 5% or 1% probability level based on Duncan's test.
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treatments indicate no significant difference at the 5% or 1% probability level based on Duncan's test.

Fig. 4. Effect of different levels of urea (U) and triple superphosphate (T) fertilizers (100 and 200 mg kg™ urea,

and 50 and 100 mg kg™ triple superphosphate) alone and together with M. bolleyi on wheat height (cv. Pishgam). In
all treatments, G: G. graminis, MW: M. bolleyi and TU is different levels of fertilizer. Similar letters between
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