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Using cheap by-products of food industry for cultivation of Paenibacillus polymyxa
strain N179
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Azarbaijan Shahid Madani University, Tabriz, Iran
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Abstract

In current research Paenibacillus polymyxa strain N179 was selected based on its previous performance in
greenhouse and field condition, and cheap by-products of food industry was used to introduce a best medium
for its high quality and low-cost cultivation. The growth rate of this bacterium in various media was
significantly different as the proliferation of it in medium M1 (with beet molasses and ammonium sulfate)
was 17.3 percent grater than the medium M5. addition, antagonistic activity of cells from various media
either in-vitro or in greenhouse condition was significantly different. The cells from M4 (10 g date pomace, 4
g sesame press cake) and M10 (4 g sesame press cake, 5 g starch) have shown highest inhibition against
Rhizoctonia solani fungus. The resistance of cells from media against formulation process and viability
during preservation period was assessed and it was found that cells from LB, M9, M7, and M2 media were
the most resistant ones during preservation period as the difference of population of formulation made from
M7 medium was 26 percent greater than the one from medium M1 (worst performance). Moreover, efficacy
of prepared formulations was assessed after three months in greenhouse condition and it was found that
formulations made from M5 and LB were the most effective ones in controlling the disease and the disease
index was 40 and 50 percent, respectively, lower than the infected control. However, considering all of the
results from growth rate, shelf life, inhibitory effect, M9 was shown the best performance.

Key words: biocontrol, Rhizoctonia solani, formulation, culture media.
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Table 1. Carbon and nitrogen sources of the media used in this study (per liter)

M1*

M10 |

10 ml Beet molasses, 0.2 g (NH4),SO,

4 g sesame press cake, 10 ml beet molasses
10g date pomace, 0.2 g (NH4)2SO4

10 g date pomace, 4 g sesame press cake
10 ml cheese whey, 0.2 (NH4);SO4

10 ml cheese whey, 4 g sesame press cake
10 g apple pomace, 0.2 (NH4);SO4

10 g apple pomace, 4 g sesame press cake
5 g starch (grade 3), 0.2 (NH,),SO4

4 g sesame press cake, 5 g starch (grade 3)
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* The basal components of all media were as follow: 0.4 g MgSO,, 0.98 g K,HPO,, 0.4 CaCOs (per liter)
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Table 1. Growth of strain N179 in different media and antagonistic activity of resulted cells against

R. solani.

Media Log;o cfu/ ml Inhibition*
M1 7.25a** + 0.41 61.67ab + 7.64
M7 7.20a+0.19 45.83bcd + 7.22
M2 7.16a+0.12 56.67abc + 5.77
M9 7.15a +0.08 33d +£17
M8 7.11ab + 0.05 15e + 8.66
LB 7.10ab + 0.05 44cd £ 11
M4 6.59bc + 0.65 66.67a £ 5.77
M3 6.58bc + 0.51 41.67cd + 14.43
M6 6.53cd £ 0.18 56.67abc + 5.77
M10 6.44cd + 0.04 63.33a £ 5.77
M5 5.99d + 0.38 56.33abc + 4.53
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*% Myecelial inhibition was calculated as (R — r)/R x 100, where R is mycelial growth away from the bacterial colony (the
maximum growth of the fungal mycelia) and r is mycelial growth towards the bacteria. ** Values are the means of three
replicates. Means with same letters are not significantly different according to fisher’s multiple range test (LSD) at P < 0.05.
Carbon and nitrogen source in different media were as follow respectively: M1: 10 ml Beet molasses, 0.2 g (NH4),SO4, M2: 4 g
sesame press cake, 10 ml beet molasses, M3: 10g date pomace, 0.2 g (NH4),SO,, M4: 10 g date pomace, 4 g sesame press cake,
M5: 10 ml cheese whey, 0.2 (NH;),SOs, M6: 10 ml cheese whey, 4 g sesame press cake, M7: 10 g apple pomace, 0.2
(NH4)2S04, M8: 10 g apple pomace, 4 g sesame press cake. M9: 5 g starch (grade 3), 0.2 (NH4),SO,, M10. 4 g sesame press

cake, 5 g starch (grade 3).
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Figure 1. Survival of strain N179 grown in various media during maintenance of its powder formulation for

180 days in vials at 4°C. Each value is the mean of three different sampling and serial dilutions from
formulations. The error bars represent standard deviation.
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Table 2. The effect of medium culture type on efficacy of strain N179 against R. solani on bean after
formulation and maintenance for three months

Media Disease index Biomass
M8 93.33a** + 6.2 1.43ab
Infected control 92.00ab + 4 1.68b
M3 76.00abc + 4 2.63b
M7 73.3bcd + 22 1.83ab
M2 72.00cd + 10.58 1.44b
M6 68.00cd + 10.58 2.97ab
M9 66.67cd + 12.86 1.54b
M1 65.33cd + 6.11 1.54b
M4 58.67cde + 9.24 1.92ab
M10 56.00de + 14.42 1.82ab
M5 54.67de + 12.22 4.11a
LB 44.00e +1.42 2.02ab
Non-infected control 0.00f 2.4ab
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** Values are the means of three replicates. Means with same letters are not significantly different according to fisher’s multiple range
test (LSD) at P < 0.05. Carbon and nitrogen source in different media were as follow respectively: M1: 10 ml Beet molasses, 0.2 g
(NH,4)2SO4, M2: 4 g sesame press cake, 10 ml beet molasses, M3: 10g date pomace, 0.2 g (NH4).SO,4, M4: 10 g date pomace, 4 g sesame
press cake, M5: 10 ml cheese whey, 0.2 (NH,),SO4, M6: 10 ml cheese whey, 4 g sesame press cake, M7: 10 g apple pomace, 0.2
(NH,4)2SO4, M8: 10 g apple pomace, 4 g sesame press cake. M9: 5 g starch (grade 3), 0.2 (NH,),SO,, M10.4 g sesame press cake, 5 g
starch (grade 3).
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