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INTRODUCTION 
 

Fusarium graminearum Schwabe is one of the most important  

pathogens of wheat. Symptoms of  F. graminearum infections 

usually include premature bleaching of the entire head or just a 

few spikelets (Figure 1a,b), pinkish-red mycelium and spores on 

infected spikelets (Figure 1b), inhibited grain formation and grain 

that are shrivelled, light weighted and discoloured from white to 

pink as a result of the mycelial outgrowths from the Fusarium 

colonized grain (Figure 1c). The use of antagonistic bacteria has 

good potential in controlling this pathogen. In this research, the 

antifungal activity of antagonistic bacteria of the genus Bacillus 

on an isolate of F. graminearum under laboratory conditions was 

investigated. 

Fig. 1 Symptoms of  Fusarium graminearum on wheat 

 

METHODS 
 

The inhibitory effect of 10 strains of  bacteria was examined in the  

method of dual cultivation. Bacteria used in the experiment:  

Bacillus mojavensis Roberts et al. (99/18 R-6, 31/18 RS 7-1,  

31/18 RS-4 and 31/18 RS-8), Bacillus velezensis Ruiz Garcia et al.  

(31/18 RK 1-1 and RK 3-2), Bacillus amyloliquefaciens (Priest et 

al.) Borriss et al. 31/18 RK 1-2, Bacillus licheniformis 

(Weigmann) Chester 31/18 RS-9 , 31/18 RS-10 and RS 92/17 6B.  

Mycelium of F. graminearum, previously grown on PDA medium 

7 days at 25 ºC, was transferred to fresh PDA medium. The 

bacteria was applied 3 cm from the mycelial disc. The results were 

read after 7 days of incubation at 25 ºC.  

RESULTS 
 

The highest percentage of inhibition was recorded in four strains 

of Bacillus mojavensis Roberts et al. (99/18 R-6, 31/18 RS 7-1, 

31/18 RS-4 and 31/18 RS-8), in two strains of Bacillus 

velezensis Ruiz-García et al. (31/18 RK 1-1 and RK 3-2) and 

one strain of Bacillus amyloliquefaciens (Priest et al.) Borriss et 

al. 31/18 RK 1-2. The percentage of inhibition in these strains 

was between 30 and 40%. The highest percentage of inhibition 

was observed in strains  Bacillus mojavensis 99/18 R-6 (Figure 

2 a) and  Bacillus velezensis 31/18 Rk 3-2 (Figure 2 b). 

In two strains of Bacillus licheniformis (Weigmann) Chester 

31/18 RS-9 and 31/18 RS-10, a percentage of inhibition of 11% 

and 17%, respectively, was recorded. In contrast, Bacillus 

licheniformis RS 92/17 6B did not show any inhibitory activity, 

according to F. graminearum. (Table 1.). 

 

 Table  1. Bacteria used in the experiment 

CONCLUSION 
As this research indicates a good potential of Bacillus species in 

controlling F. graminearum, further research should examine 

their effectiveness in field conditions because the use of these 

bacteria would provide wheat protection without the possible 

risk of resistance.  

a 
b 

99/18 R-6 99/18 R-6 

a 

31/18 RK 3-2 31/18 RK3-2 31/18 RK 3-2 

Bacterial species Strains  Percentage 

inhibition (PIRG) 

Bacillus mojavensis 99/18 R-6 40.000 

Bacillus mojavensis 31/18 RS 7-1 35.452 

Bacillus mojavensis 31/18 RS-4 30.000 

Bacillus mojavensis 31/18 RS-8 34.225 

Bacillus velezensis 31/18 RK 1-1 32.510 

Bacillus velezensis 31/18 RK 3-2 37.837 

Bacillus 

amyloliquefaciens 

31/18 RK 1-2 33.333 

Bacillus licheniformis 31/18 RS-9 11.000 

Bacillus licheniformis 31/18 RS-10 17.000 

Bacillus licheniformis RS 92/17 6B - 

Fig. 2 a Antagonistic activity of  Bacillus mojavensis 

99/18 R-6 against F. graminearum 
Fig. 2 b Antagonistic activity of  Bacillus velezensis 

31/18 RK 3-2 against F. graminearum 
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