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ABSTRACT

Bacillus subtilis has a good potential for plant pathogens control due to the formation of endospores, tolerance to variable
pH conditions, wide thermal range and because of antibiotics production. In this study, the biocontrol potential of native
Bacillus against Rhizoctonia solani AG2-2 was evaluated. Fengycin many antibiotic extracted and the relationship between
antibiotic-producing isolates with sugar beet root and crown rot control, investigated in the greenhouse. In laboratory and
greenhouse tests, 82 selected Bacillus subtilis isolates with 2 standard antagonist isolates were used. Of the 84 isolates, in
double culture test in petri dish, isolate UTB1 with 55.3% had the most inhibitory effect. In greenhouse tests, bacterial
isolates UTB27, UTB65 and UTB71, reduced disease by 60.09% (the most inhibitory on disease). Of the 84 bacterial
isolates, 52 isolates had a significant effect on wet and dry weight of plant. Of the 84 bacterial isolates in the HPTLC assay,
for antibiotic extraction, 19 isolates produced fengycin and 65 isolates were unable to produce. In the greenhouse test, 75
bacterial isolates reduced disease, which was significant at 5% level, and 19 isolates of them were producing fengycin. The
native bacterial isolate UTBL is a good candidate for a successful biocontrol agent.
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Figure 1. Inhibitory mycelium growth rate of Rhizoctonia solani against Bacillus subtilis isolates under double
culture in petri
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Table 1. Effect of B. subtilis isolates on R. solani disease reduction and fresh and dry weight of sugar beet in greenhouse
Disease Plant Plant Disease Plant Plant
Treatment reduction fresh weight dry weight Treatment reduction fresh weight dry weight
(greenhouse) @ @ (greenhouse) @ @
UTB1 57.02b 3.75ab 0.710de UTB44 48.25hc 3.55cd 0.710de
uTB2 48.25hc 3.48de 0.702ef uUTB45 35.09cd 3.75ab 0.747abc
uTB3 8.77ef 3.48de 0.700ef UTB46 21.93de 3.55¢cd 0.710de
UTB4 21.93de 3.65hc 0.700ef UTB47 48.25hc 3.43e 0.685f
uTB5 35.09cd 3.68b 0.735hc uTB48 13.16ef 3.55cd 0.710de
uTB6 21.93de 3.48de 0.707def uTB49 8.77¢f 3.43e 0.685f
UTB7 48.25hc 3.68b 0.725hc uTB50 35.09cd 3.75ab 0.750abc
uTB8 48.25hc 3.45de 0.690ef UTB51 57.02b 3.55cd 0.707def
uTB9 21.93de 3.80a 0.757ab uTB52 35.09cd 3.75ab 0.750abc
uTB10 48.25bc 3.55cd 0.710de uTB53 30.70cd 3.43e 0.702ef
UTB11 8.77ef 3.43e 0.700ef UTB54 57.02b 3.65bc 0.710de
uTB12 8.77ef 3.55¢cd 0.710de UTB55 30.70cd 3.43e 0.760a
uTB13 57.02b 3.80a 0.757ab UTB56 57.02b 3.75ab 0.750abc
uTB14 13.16ef 3.55cd 0.707def uTB57 30.70cd 3.55cd 0.735hc
UTB15 57.02b 3.55cd 0.710de uTB58 48.25bc 3.80a 0.700ef
uUTB16 48.25bc 3.75ab 0.745abc uTB59 30.70cd 3.75ab 0.745abc
uTB17 0.0f 3.68b 0.735hc uTB60 0.0f 3.43e 0.685f
uTB18 35.09cd 3.43e 0.687¢f uTB61 30.70cd 3.75ab 0.750abc
uTB19 48.25bc 3.80a 0.757abc uTB62 57.02b 3.65bc 0.730cd
uTB20 35.09cd 3.65bc 0.730cd uTB63 21.93de 3.50de 0.700ef
uTB21 57.02b 3.75ab 0.750abc uTB64 48.25hc 3.75ab 0.747abc
uTB22 35.09cd 3.75ab 0.750abc uTB65 60.09b 3.43e 0.685f
uTB23 0.0f 3.48de 0.745abc UTB66 35.09cd 3.55cd 0.710de
uTB24 48.25bc 3.43e 0.685f uTB67 0.0f 3.75ab 0.750abc
uTB25 57.0b 3.75ab 0.747abc uTB68 8.77ef 3.43e 0.685f
uTB26 13.16ef 3.68b 0.735hc uTB69 21.93de 3.50de 0.700ef
uTB27 60.09b 3.75ab 0.710de UTB70 35.09cd 3.43e 0.685f
uTB28 0.0f 3.75ab 0.750abc UTB71 60.09b 3.75ab 0.750abc
uTB29 35.09cd 3.65bc 0.730cd UTB72 57.02b 3.43e 0.685f
uTB30 21.93de 3.75ab 0.747abc UTB73 17.54de 3.50de ef 0.702
UTB31 57.02b 3.50de 0.687ef UTB74 57.02b 3.65hc 0.730cd
uTB32 21.93de 3.43e 0.685f UTB75 35.09cd 3.55cd 0.710de
uUTB33 35.09cd 3.43e 0.687ef UTB76 21.93de 3.43e 0.700ef
uTB34 48.25hc 3.75ab 0.750abc UTB77 8.77ef 3.75ab 0.750abc
uTB35 30.70cd 3.43e 0.685f UTB78 8.77ef 3.65bc 0.730cd
uTB36 0.0f 3.50de ef 0.702 UTB79 13.16ef 3.43e ef 0.685
uTB37 35.09cd 3.43e ef 0.690 uTB80 48.25bc 3.50de 0.700ef
uTB38 21.93de 3.75ab Abc0.750 uTB81 30.70cd 3.75ab 0.750abc
uTB39 48.25hc 3.55cd 0.710de uTB82 57.02b 3.43e ef 0.690
uTB40 35.09cd 3.43e 0.685f F1 48.25bc 3.68b 0.745abc
uTB41 17.45de 3.80e 0.760a F2 30.70cd 3.65bc 0.735cd
uTB42 48.25hc 3.43e ef 0.687 HC 0.0f f0.48 0.685f
UTB43 21.93de 3.75ab 0.750abc IC 96.93 a 3.43e 0.0959
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Figure 3. Formation of fengycin peak (FEN +) by Bacillus subtilis isolate 38
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Table 2. Qualitative evaluation of Bacillus subtilis isolates (production or non-production of fengycin antibiotic)

Fengycin production Isolates Number  Control standard isolate
Isolates with the ability to fengycin UTB 1, UTB 2, UTB 7, UTB 15, UTB 19, 19 F1
production (FEN+) UTB 29, UTB 30, UTB 34, UTB 38, UTB 42,
UTB 50, UTB 51, UTB 56, UTB 64, UTB 65,
UTB 68, UTB 71, UTB 80, F1
Isolates without the ability to fengycin Other isolates 65 F2
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Table 3. Area under the absorption curve of antibiotic production and amount of antibiotic production (Ng/ I) by
Bacillus subtilis isolates

Antibiotic-producing Area under Amount of antibiotic Antibiotic-producing Area under Amount of antibiotic
isolates the curve (Ng/1) isolates the curve (Ng/1)
UTB 1 399.9 93.8 UTB 50 917.9 215.3
UTB 2 591.0 138.6 UTB 51 2395.2 561.7
uTB7 842.0 1975 UTB 56 3345 785
UTB 15 2819 66.1 UTB 64 609.2 1429
UTB 19 2647.6 620.6 UTB 65 11746 2755
UTB 29 768.1 180.1 UTB 68 3007.6 705.3
UTB 30 371.0 87.0 UTB 71 3360.3 788.1
UTB 34 1138.0 266.9 UTB 80 348.8 79.0
UTB 38 264.0 61.9 Standard isolate F1 1161.2 272.3
UTB 42 529.9 124.3

30

20

e las slass

All isolates significant
control

70

60

30

40

30

20

w 1N

o . [

fengycin significant control  Highest control
production

with fengycin with fengycin

!,ls Bacillus subtilis slaaloz s ;0 HPTLC (5031 50 umnlod g 5T eoiiSud g sloaslos auslie £ JSo

SlaldS ge3l jo jlo gime IS mlaw
Figure 6. Comparison of the producing fengycin antibiotic isolates in HPTLC test among the isolates with a control
significant level in the greenhouse
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