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Isolation and Characterization of a N,O-Reducing Rhizobacterium, Pseudomonas sp. M23 from Maize Rhizosphere Soil
Ji-Yoon Kim, Soo Yeon Lee, and Kyung-Suk Cho*
Department of Environmental Science and Engineering, Ewha Womans University, Seoul 03760, Republic of Korea

The N3O-reducing rhizobacterium, Pseudomonas sp. M23, was isolated from maize rhizosphere soil. The
maximum N,O reduction rate of the strain M23 was 15.6 mmol-g-dry cell weight'-h™l. Its N,O reduction
activity was not inhibited by diesel contaminant, and it was enhanced by the addition of the root exudates
of maize and tall fescue. The remediation efficiency of diesel-contaminated soil planted with maize or tall
fescue was not inhibited by inoculating with the strain M23. Root weights in the soil inoculated with the
strain M23 were greater than those in the non-inoculated soil. These results suggest that Pseudomonas sp.
M23 is a promising bacterium to mitigate NyO emissions during the remediation of diesel-contaminated
soil.
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Fig. 1. N,O reduction by Pseudomonas sp. M23. (A) Time profile of the N,O concentration, (B) Effect of N,O concentration on N,O

reduction rate, (C) Lineweaver-Burk plot.
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Table 1. Effect of diesel on the N,O reduction rate of Pseu-
domonas sp. M23.

Diesel concentration N,O reduction rate

(mg-diesel-I") (mmol-g-DCW.hT)
0 3.15+0.3%"
5000 248+0.5°
10000 3.05+0.2%
20000 3.80+0.1°
30000 247 +0.6°

"Different letters indicate significant differences between samples
(p < 0.05).

Table 2. Effect of root exudate on the N,O reduction rate of
Pseudomonas sp. M23.

COD concentration N,O removal rate
Root exudate

(mg-™) (mmol-g-DCW'-h)
Control (No addition) 0 3.08 £ 04>
Maize 780 432+0.2°
Tall fescue 750 4.06 +£0.0°

"Different letters indicate significant differences between samples
(p < 0.05).
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Table 3. Effect of the inoculation of Pseudomonas sp. M23 on
diesel removal and root growth during rhizoremediation.

Plant Inoculation Dieselremoval  Dry root
efficiency (%)  weight (g)
Maize Control «  157+06°
+ a
(No inoculation) 99.77£03 (Median: 1.47)
1.64+04°
. . 06
M23 inoculation 99.60 + 0.6 (Median: 1.57)
Tall fescue  Control R 8.46+23°
(No inoculation) 9935+09 (Median: 7.90)
b
M23inoculation  9930+00° | 103%19

(Median: 10.71)

"Different letters indicate significant differences between samples
(p < 0.05).
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