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Effects of treatment of Enterobacter luadwigii SJR3 on growth of tomato
plant and its expression of stress-related genes under abiotic stresses
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ABSTRACT: This study examined effects of Enterobacter ludwigii SJR3 showing a high 1-aminocyclopropane-1-carboxylate (ACC)
deaminase activity, on growth of tomato plant and its expression of stress-related genes under drought and salt stress. SJR3 strain was
inoculated at 10° cell/g soil to 4-week grown tomato plants, and drought and salt stresses were treated. After additional incubation for 1
week, root length, stem length, fresh weight and dry weight of tomato plants treated with SJR3 increased by 37.8, 37.2, 96.8 and 146.6%,
respectively compared to those of uninoculated plants in drought stress environment, and they increased by 19.2, 25.4, 19.5, and 105.8%,
respectively in salt stress environment. Proline content in tomato leaves increased significantly under stress conditions as one of a
protecting substance against stresses, but proline contents in tomato treated with SJR3 decreased by 62.1 and 54.1%, respectively.
Relative expression of genes encoding ACC oxidase, ACO1 and ACO4, ethylene response factor genes ERF1 and ERF4, and some other
stress-related genes were examined from tomato leaves. Compared to the non-stressed tomato, expressions of all stress-related genes
increased significantly in the stressed tomato, but gene expressions in the inoculated tomato were similar to those of no-stressed
control tomato. Therefore, £ ludwigir SJR3 may play an important role in mitigating drought and salt stress in plants, and can increase

productivity of crops under various abiotic stresses.
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Fig. 1. Root length (A), shoot length (B), fresh weight (C), and dry weight (D) of tomato plants grown for additional 1 week under drought stress. Stress and
inoculation of E. ludwigii SIR3 were treated on 4-week grown tomato plants (¥* P < 0.005).
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Fig. 2. Root length (A), shoot length (B), fresh weight (C), and dry weight (D) of tomato plants grown for additional 1 week under salt stress. Stress and
inoculation of E. ludwigii SJR3 were treated on 4-week grown tomato plants (* P <0.05, ** P <0.005).

Table 1. Proline contents in tomato leaves grown for 1 week under drought
and salt stresses. Stress and inoculation of E. ludwigii SJR3 were treated
on 4-week grown tomato plants.

Unit: pg/g fresh wt

Uninoculated control SJR3
10.7+0.12 4.05+0.37
4.6+0.51 2.11£0.1

No stress control
1.65+0.13
0.95+0.13

Drought stress

Salinity stress
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Fig. 3. Relative expressions of LeACO1 (A), LeACO4 (B), LeERFI (C), LeERF4 (D), LeLE25 (E), and LeERD15 (F) genes in tomato leaves grown for 1 week
under drought stress. Stress and inoculation of E. /udwigii SIR3 were treated on 4-week grown tomato plants (* P < 0.05, ** P <0.005).
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Fig. 4. Relative expressions of LeACO1 (A), LeACO4 (B), LeERFI (C), LeERF4 (D), LeLE25 (E), and LeNHXI (F) genes in tomato leaves grown for 1 week
under salt stress. Stress and inoculation of E. /udwigii SJR3 were treated on 4-week grown tomato plants (* P <0.05, ** P <0.005).
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Fig. 5. Removal activity of DPPH free radical of E. ludwigii SJR3 strain in
LB medium.
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