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Suppression of wheat take-all (Gaeumannomyces tritici) using a combination of
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ABSTRACT

Take-all disease caused by Gaeumannomyces tritici is an important crown and root rot disease of wheat
throughout the world. In this work, a combination of fertilizers and Bacillus subtilis GB03 were examined
on wheat growth and percentage of the infected root. Soil physical and chemical properties have been
analyzed in the first step. Different concentrations of nitrogen, phosphorous, Fe, Zn, and Cu have been
selected based on soil analysis data and literature review. The effect of combining bacteria and fertilizers
was tested in a greenhouse for 35 days. The bacteria was applied as seed bacterization and post-planting
drench. Among fertilizers, Phosphorus showed the greatest effect on control of this disease. Triple
superphosphate linearly reduced the percentage of root infection to 51.14%. Bacteria enhanced inhibition
activity of phosphorus by 71.50%; so that the symptoms on crown have been eliminated even at the
lowest levels of fertilizer (25 mg per kg of soil). The lowest level of Nitrogen (50 mg urea/Kg of soil)
reduced root infection percent up to 35%. Iron fertilizer had an outstanding effect on disease inhibition
and reduced the disease from 60.5 to 46% in its lowest level (1.3 mg/Kg of soil). A combination of
bacteria and the second level of Zn concentration decreased disease symptoms, significantly. Cu fertilizer
decreased disease symptoms to 18.4%. Its effect was significant in more than 5 mg/Kg of soil. This
fertilizer improved growth factors in combination with bacteria. In conclusion, the effect of nutrients was
dependent on their availability in tested soil. Bacteria addition to this system improved the plant nutrient
efficiency.
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Table 1.The Nutrient levels used in current study.

The Nutrient levels

Nutrients supply sources in terms of pure element (mg/kg)
Nitrogen urea 0, 50, 100, 200, 400
Phosphorus Triple Super Phosphate 0, 25, 50, 100
Iron Sequestrene® 138Fe 100 SG 0,1.3,26,52
zZinc Zn chelate (12%) 0,2.6,52,104
Copper Copper(I1) sulfate pentahydrate 0,25,5,10
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Table 2. Physicochemical properties of the soil used to evaluate the integration of Bacillus subtilis GB03
and soil fertility management in the suppression of wheat take-all.

Properties Quantity Units
Clay 34 %
Silt 44 %
Sand 22 %
Equivalent calcium carbonate 43 %
saturated-paste pH 7.24
Soil Organic Carbon 2.74 %
Electrical Conductivity (EC) 14 ds/m
Cation Exchange Capacity (CEC) 30.9 meq/L
Solution chlorine 139.6 meg/L
Auvailable potassium (K aa.) 697.8 mg/kg
Auvailable Phosphorus (P ava.) 15.6 mg/kg
Ammonium (NH,) 26.88 mg/kg
Nitrate (NO3) 9.94 mg/kg
Solution Calcium 3.35 mag/kg
Solution Magnesium 0.36 meq/L
Exchangeable Calcium 30.46 meq/L
Exchangeable Magnesium 8.4 meq/L
Available Ferrous (Fe) 4.28 mag/kg
Available Zinc (Zn) 1.68 mag/kg
Available copper (Cu) 1.45 ma/kg
Available Manganese 35.24 mag/kg
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Fig 1. The effect of combination of fertilizers and Bacillus subtilis GB03 in suppression of wheat take-all disease.
Plants in right hand column represent infected plant and the middle column are corresponding treatments that

received the biocontrol strain. Plants in first row are infected plants without fertilizer amendment. Disease symptoms
can be seen as crown and root darkening. Numbers in bottom of figures represent the level of fertilizer.
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Fig 2. Suppression of wheat take-all disease by combination of fertilizers and Bacillus subtilis GBO3.
Fertilizers were added to pots in four concentrations in presence (B&G) or absence (G) of bacterium

strain. The means that have a common statistical letter do not differ significantly in 5% level. The graphs
drawn in Excel 2013 software.
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Fig 3. The effect of combination of fertilizers and Bacillus subtilis GB03 on wheat dry weight. Fertilizers

were added to pots in four concentrations in presence (B&G) or absence (G) of bacterium strain. The
means that have a common statistical letter do not differ significantly in 5% level.
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