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Introducing of Bacillus subtilis UTBMS7 as a probiotic bacteria against on wheat
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Abstract

Wheat is one of the most important agricultural products in Iran, that plays an important role in ensuring food
security. Crown and root rot disease by F. pseudograminearum is one of the most important pathogens that
cause economic damages every year. In this study, 80 isolates of Bacillus were isolated from wheat
rhizosphere. In dual-culture test, 3, 11, 22, 4 and 7 isolates with 60, 55, 37.5, 22.5 and 20% maximum ability,
respectively. In effect test of volatile metabolites on inhibination the growth of F. pseudograminearum, 3, 7
and 11 with 54, 52 and 49% showed the highest percentage of inhibition of fungal growth. These isolates
were also capable of nitrogen fixation, production of siderophore and extracellular enzymes involved in
biological control (protease, lipase and chitinase), but none of the isolates were able to produce phosphatase
enzyme. Greenhouse studies by treating wheat seeds with selected isolates showed that 3 was able to control
crown and root rot of wheat by 80.33% compared to the control treatment. Also, this isolate could increase
the growth indices of wheat (stem length and root dry weight) in the presence and absence of pathogenic
fungi. Therefore, this isolate, after further studies can be introduced as a superior isolate to control crown and
root rot disease and promote wheat growth.

Keywords: Bacteria, Disease control, Growth promotion.
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Figure 1. The effect of bacterial isolates on
growth inhibition of F. pseudograminearum by
dual culture method
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Table 1. Comparison table of the average percentage of growth inhibition of F. pseudograminearum by
bacterial isolates by dual culture and volatile compounds

Treatment / Strain 3 7 11 22 Control
Control on dual culture (%) 60 a c20 ab5 b 375 do
Control on volatile metabolites (%) 54 a 52a 49b 48 ab Oc
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* Mean in each column with the same letter is not significantly different at P<0.01.
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Figure 2 The effect of volatile metabolites of bacterial isolates on growth inhibition of F.
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Figure 3 A, Proof of pathogenicity (positive control) of F. pseudograminearum, B, Healthy plants (negative control), C,
Effect of 3 isolate on control of crown and root rot of wheat
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Table 2. Comparison table of the mean of wheat seeds treated with 3, 4, 7, 11 and 22 isolates on increasing the growth
traits of wheat and controlling crown and root rot of wheat with F. pseudograminearum

Treatment IeRr(l)gotth Sﬂ;] Root (_jry St(_em dry Disoease Diseasoe control
(cm) (cm) (9) weight  weight (g) (%) (%)
3 43a 18.66 a 1.06 a 0.37a - -
4 20c 13b 0.48d 0.16 ¢ - -
7 34.66 ab 15.33a 0.78 b 0.23b - -
11 4133 a 16 a 098 a 0.32a - -
22 33.66 ab 15.66 a 0.86 b 0.29 ab - -
3 + Pathogen 31b 14 ab 0.84b 0.28 ab 12.33e¢ 80.33 a
4 + Pathogen 18.66 ¢ 10c 0.34 de 0.26 b 60.66 a 14.22 d
7 + Pathogen 20.18c¢c 10.66 ¢ 0.64 bc 0.18¢ 27.66 b 60.62 c
11 + Pathogen 28.33 bc 13.33b 0.79b 0.23b 21.66c 69.77b
22 + Pathogen 2441c 11.33b 0.63 bc 0.19c 27.66 b 60.62 ¢
Pathogen 18.33¢c 8.33d 0.21e 0.05e 69.33 a -
Control 38.66 a 1533 a 0.51c 0.17c - -
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* Mean in each column with the same letter is not significantly different at P<0.01.
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