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Table 2. Effect of Bacillus strains on mycelial growth of B. cinerea on strawberry fruit in three cultivars after 5 days

Strawberry cultivars

Quineliza Kurdistan Paros
Bacillus isolates Disease severity Reduction % Disease severity Reduction % Disease severity Reduction %
Bl 2.9 40.8 2.6° 44.6 1.2° 71.4
B2 0.5% 89.6 0.6 85.1 1.7¢ 59.5
B3 2.3" 53.1 1.3 72.3 0.6° 86.1
B14 1.9 61.2 0.8° 82.9 1.0° 76.2
B16 1.9 61.2 0.6° 85.1 0.9° 78.8
B18 1.6° 67.3 1.3¢ 70.2 1.0° 76.2
B20 2.2¢ 55.1 1.1° 76.6 1.4° 66.7
B23 1.1° 79.6 1.1° 76.6 1.9 54.8
B28 1.4° 724 0.8° 82.9 1.2¢ 71.4
B32 0.7° 85.7 3.1 34.0 1.5¢ 64.3
Control 4.9 - 4.7° - 4.2° -

A S gire 00,00 el mhaw o SSls Hlas 5l s ls S i By a5 slaesls siw o 8

Soeny ) 1T a5 el Sgee a5 g 4 (T2 0) Gl)Ser 5 Sila suipdlol (b9, bl -0 (asls ol (s )lom S
Shawg B 003 P V-Ae o oge Soewg F o n FN-Fe 0 oee (Sawg Frao,e VeN-Fe o ope (Sawg F om0 Vel KeS 0
(Huang etal. 2011) so 0 A+/V=YV++ 0 0ge

Mean values within a column head followed by the same letter are not significantly different at 5% by Duncan’s test.
Disease severity determined using a scale of 0 to 5, where 0 represent healthy and symptomless of disease, 1, 2, 3, 4 and 5 represent <20, 20.1 to 40, 40.1 to
60, 60.1 to 80, and 80.1 to 100% of the area rotted, respectively (Huang et al. 2011).
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Table 3. Effect of Bacillus strains on spore germination of B. cinerea on strawberry fruit in three cultivars after 5 days

Strawberry cultivars

Quineliza Kurdistan Paros
Bacillus isolates Disease severity Reduction % Disease severity Reduction % Disease severity Reduction %
B1 0.4° 92 1.2° 75 0.4° 91.8
B2 1.6° 68 1.3¢ 72.9 1.7° 65.3
B3 0.1° 98 0.2° 95.8 0.3 93.9
B14 0.1° 98 1.3¢ 72.9 0.1° 97.9
B16 0.6° 88 0.6° 87.5 0.7° 85.7
B18 0.8° 84 0.2° 95.8 0.9° 81.6
B20 0.3 94 0.6° 87.5 0.4° 91.8
B23 0.5° 90 1.4° 70.8 0.7° 85.7
B28 0.6° 88 0.6° 87.5 0.7° 85.7
B32 0.8° 84 1.4° 70.8 0.8 83.7
Control 5.0f - 4.8° - 49 -

Al o dre s )00 Jlezsl mdans 5o SSls i 5l asls S e By > 4 pleosls et o
A plsl (Ve 2 0) o) g Sl s0imdlal (g, (bl 5 ¥ Jgoor alive (5 lew o

Mean values within a column head followed by the same letter are not significantly different at 5% by Duncan’s test.
Disease severity determined using method which described previously (Huang et al. 2011).
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ABSTRACT

In this research, the ability of Bacillus strains in suppression of mycelial growth and conidial germination of
B. cinerea against Botrytis fruit rot of strawberry were evaluated in three cultivars of strawberry including
Quineliza, Paros and Kurdistan. Results indicated that among 32 strains of Bacillus, ten strains showed
strong inhibitory effects against B. cinerea using the plate assay and they are selected for further studies.
Antagonistic effects of Bacillus stains against the disease were evaluated through dual-culture, volatile and
extracellular compounds using plate assays. Results indicated that all Bacillus strains could reduce the
mycelial growth of pathogen, but this ability is varied in different Bacillus strains. Growth inhibition percent
of pathogen in dual-culture, volatile and extracellular compounds tests were ranged 30.5-67.1, 27.5-86.2 and
41-82, respectively. In addition, inhibition of mycelial growth and conidial germination of B. cinerea by
Bacillus strains were observed on strawberry fruits. Disease severity of Botrytis fruit rot of strawberry was
significantly reduced (p<0.05) by Bacillus strains as compared with untreated control. Our results shows that
Bacillus strains have a good potential to control Botrytis fruit rot of strawberry. This research suggests that
volatile and extracellular compounds of Bacillus spp. are promising biofumigants for controlling of Botrytis
fruit rot of strawberry. Therefore, it is needed to evaluate their efficiency under field conditions.

Keywords: Bacillus spp., biological control, fruit rot of strawberry.
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