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ABSTRACT

Microbial volatiles have an important role in plant growth promotion and protecting them against plant pathogens. In
this work, we evaluated whether B. subtilis volatiles promote plant growth and induce resistance against P. syringae
pv. tomato DC3000. Arabidopsis seedlings were exposed to bacterial volatiles in two compartments I-plate system.
Volatiles increased plant growth significantly compared to control. Exposure of plant with bacterial volatiles reduced
disease index from 80% to 40%. Pathogenic bacterial population in plant leaves reached up to 1.1x10° CFU/g aerial
part wet weight in volatile treatment, however pathogen population reached up to 1.3x10% in control plants.
Expressions of PR-1, PDF1.2, and ChiB have been evaluated as marker genes for salicylic acid, jasmonic acid and
ethylene-depended pathways, respectively. Bacteria volatiles boosted the expression of PR-1 and PDF1.2,
significantly. These genes expressed strongly and rapidly which represented plant defense priming by bacteria
volatiles. In conclusion, volatiles from B. subtilis GB03 not only improved plant growth significantly but also
increased expression of defense-related genes and eventually suppressed disease in Arabidopsis.
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Table 1. Primers used in this study

Primers Sequences Accession numbers
PR1_F 5'-CCAGACAAGTCACCGCTACCC-3' PR1 (AT2G14610)
PR1_R 5'-CCCTAAAGAACGACACCGTCAA-3' PR1 (AT2G14610)
PDF1.2_F 5'-AATGAGCTCTCATGGCTAAGTTTGCTTCC-3' PDF1.2 (AT5G44420)
PDF1.2_R 5'-AATCCATGGAATACACACGATTTAGCACC-3' PDF1.2 (AT5G44420)
ChiB_F 5'-GCTTCAGACTACTGTGAACC-3' CHIB (AT3G12500)
ChiB_R 5'-TCCACCGTTAATGATGTTCG-3' CHIB (AT3G12500)
AtActin_F 5'-GTTAGCAACTGGGATGATATGG-3' AtACT2 (AT3G18780)
AtActin_R 5'-CAGCACCAATCGTGATGACTTGCCC-3' AtACT2 (AT3G18780)
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Figure 1. Effects of volatiles from Bacillus subtilis GB03 on Arabidopsis growth promotion and suppression of
disease caused by Pseudomonas syringae pv. tomato DC3000.
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Figure 2. Effects of volatiles from Bacillus subtilis GB03 on population growth of Pseudomonas syringae pv. tomato

DC3000 in Arabidopsis. Bacterial population have been determined by serial dilution method after 0, 3 and 6 days.
Data converted to log CFU/g wet weight of aerial parts.
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Figure 3. Effects of B. subtilis volatiles on relative expression of PR1, PDF1.2, and CHIB as markers of salicylic
acid, jasmonic acid, and ethylene, respectively. Gene expression assessed 0-12 hours post pathogen inoculation.
Internal graph represents gene expression in control.
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