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ABSTRACT

Plant growth promoting (PGP) bacteria not only improve plant growth and yield but also increase plant
resistance to biotic and abiotic stresses. Culture design in fermentation process has critical effects on biomass
production and efficacy of these bacteria. In this work, Influence of some carbon sources have been
investigated on biomass production and efficacy of Bacillus pumilus against Rhizoctonia solani, the causal
agent of bean damping-off. Effect of carbon sources including glucose, molasses, brown sugar, corn meal
and rice meal, in three concentrations have been examined on B. pumilus INR7 biomass production and
suppression of bean damping-off in greenhouse. The highest biomass production achieved using 20 g/L of
glucose and brown sugar in the culture media, respectively. Although, increasing glucose concentration
decreased biomass production, but it enhanced plant growth factors. The highest plant height (17.83 cm) and
shoot dry weight (7.16 g) have been recorded in 40 g/L as the highest concentration of glucose. Molasses also
increased PGP efficiency at its mid concentration, 20 ml/l. Effect of carbon sources on biocontrol efficacy of
B. pumilus INR7 revealed that glucose at 40 g/L led to the lowest root and crown infection. Molasses in 20
and 40 ml/l showed noticeable effect on biocontrol efficacy of B. pumilus INR7. In conclusion, glucose and
molasses had highest effect on biomass production and biocontrol efficacy of B. pumilus INR?7.

Key words: Bacillus, Bean, Biological control, Carbon sources, Damping-off, Rhizoctonia solani.
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Table 1- Carbon sources and their concentrations used in this research

Carbon source Glucose Brown sugar Rice meal Corn meal Molasses
/L) /L) @/L) /L) mliL)
Level 1 10 5 5 5 10
Level 2 20 10 10 10 20
Level 3 40 20 20 20 40
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Figure 1- Effect of different concentration of carbon sources on biomass production (vertical axis) and

biocontrol efficiency (horizontal axis) of Bacillus pumilus INR7 against bean damping-off. Data were
obtained from difference of each treatment (Gl: Glucose, BS: Brown Sugar, Mo: Molasses, RM: Rice

Meal, CM: Corn Meal) with the basal medium M1. Numbers in front of each treatment represent it
concentration in g or ml/L.
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Table 2- Effect of different concentration of carbon sources on biomass production, plant growth
promotion and biocontrol efficiency of Bacillus pumilus INR?7.

Carbon sources Concentration Log CFU Disease Index Root Dry Shoot Dry Shoot
(9/L or ml/L)" (%) weight (g) Weight (g) Length
(cm)
Corn Meal (g/L) ° 7.9260 1023 0.692 5.109 1256
10 9.0195 20.13 0.570 4.587 12.89
20 9.2117 23.88 0.653 4.736 11.21
Rice Meal (g/L) 5 8.4110 24.45 0.751 4,820 14.35
10 8.7184 17.78 0.715 5.313 13.57
20 9.0012 16.67 0.629 5.552 14.89
Molasses (ml/L) 10 8.1602 13.34 0.931 5.357 14.79
20 8.9398 8.89 1.221 7.058 18.68
40 8.1576 8.91 0.685 5.494 15.24
Brown Sugar (g/L) 5 8.6254 32.24 0.729 4.228 13.78
10 8.6648 25.56 0.537 5.333 14.89
20 9.3696 11.23 0.365 4.799 12.91
Glucose (g/L) 10 8.6230 14.45 0.961 6.031 15.89
20 9.4622 12.78 1.165 6.706 15.58
40 8.7717 7.78 1.419 7.156 17.83
M1 8.1231 21.57 0.408 5.295 13.65
No Antagonist 74.35 0.050 0.250 1.24
No Pathogen 0.00 0.574 6.544 16.14
LSDg 05 0.57 2.4 0.24 0.93 2.8
CV (%) 4 14.3 20.2 10.7 12.1
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Data are average of three replication. Mean comparison were performed by least significance difference (LSD) (P <0.05).
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