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Plant Growth-Preomoting Capabilities of Diazotrophs from Wild Gramineous Crops. Lee, Su-Jin, Sang-
" Eun Lee, Keyung-Jo Seul, Seung-Hwan Park', and Sa-Youl Ghim*. Department of Microbiology, Kyung-
pook National University, Daegu 702-701, Korea, Genome Research Center, KRIBB, Daejeon 305-600, Korea -
Since there could be more and rather various diazotrophs in rhizosphere of wild crops than those in rhizo-
sphere of cultivars, some wild gramineous crops grown in Korea were collected for isolating nitrogen-fixing
bacteria. Six diazotrophs were purified from their roots using nitrogen-free media. The isolated bacteria were
partially identified as 4 genera by 16S rDNA sequence analysis: Stenotrophomonas sp., Bosea sp., Klebsiella
sp., and Azorhizobium sp. By PCR amplification and sequence analysis, DNA fragments extracted from all
isolates turned out to have an individual nifH homologous gene. Five isolates (KNUC163, KNUCI165,
KNUC169, KNUC170, and KNUC171) showed auxin activity and four isolates (KNUC163, KNUC166,
KNUC170, and KNUCI171) produced siderophores. Especially, 3 strains of S. malfophilia showed both auxin
and siderophore activities. In conclusion, the isolated nitrogen-fixing bacteria might have capabilities for plant

growth promotion.
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Fig. 1. PCR amplification with chromosomal DNAs of nitro-
gen-fixing baceria. Panel (A), amplified 1.4 kb DNA fragments
with 16S rRNA gene primers; lane M, 1 kb DNA size marker; lane
1, KNCU163; lane 2, KNUC171. An arrow indicates a size of 1.4
kb. Panel (B), amplified 360 bp DNA fragments by nifH{ gene
primers; lane M, 100 bp DNA size marker; lane 1, KNUC166;
lane 2, KNUCI171; lane 3, KNUC170; 4, KNUC169. An arrow
indicates around 360 bp in size.

Table 1. Partial identification of isolated strains from wild
gramineous crops by 16S rDNA sequence analysis.

Strain Homologous microorganism Genbank
(% identity®) accession no.
KNUC163  Stenotrophomonas maltophilia (99%) DQ424865
KNUCI165 Bosea thiooxidans (99%) DQ424863
KNUC166 Klebsiella terrigena (98%) DQ424871
KNUCI169 Azorhizobium sp. (98%) DQ424868
KNUCL170  Stenotrophomonas maltophilia (99%) DQ424872
KNUCL171  Stenotrophomonas maltophilia (99%) DQ424870

% identity indicates percent of homology between 16S rDNA
sequences of each strain to that of close relatives.
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Table 2. Comparison of nifH gene by partial amino acid sequence analysis.

Homologous microorganism by amino acid sequence analysis

Srain (% identity®) GenBank accession no.
KNUCI163 nitrogenase iron protein of Methylocystis sp. (98%) DQ431162
KNUCI165 nitrogenase iron protein of Burkholderia fungorum (95%) DQ431163
KNUC166 nitrogenase iron protein of Klebsiella pnuemoniae (99%) DQ431161
KNUC169 nitrogenase iron protein of Azorhizobium caulinodans (99%) DQ431164
KNUC170 nitrogenase iron protein of Burkholderia fungorum (96%) DQ431165
KNUC171 nitrogenase iron protein of Bradyrhizobium sp. (100%) DQ431166

2 9% identity indicates percent of homology between partial amino acid sequences of each strain to that of close relatives.



Table 3. Production of indole-3-acetic acid (IAA).

Strain Concentration of [AA (ug/ml)?
KNUC163 12.5°
KNUC165 16.8
KNUC166 0
KNUC169 26.2
KNUC170 132°
KNUC171 12.0°

?TAA had been estimated with absorbance at 540 nm
Concentration of IAA means the highest value of TAA for 28 hr
® All isolates of S. maltophilia showed similar auxin activities.

Table 4. Detection of siderophore-producing strains.

Strain Production of siderophores®
KNUCI163 +
KNUCI165 -
KNUCI166 +
KNUCI169 -
KNUC170 +
KNUCI171 +

* Four isolates produced siderophores (+); the other 2 isolates did
not (-).
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A& wslgvhd o] 22 auxin FAHS HYE 7o >
5t

Auxing w5 H2 ko g ® =2 A8 Holw, il
74T 238 Al AAE AAEe AR dEA Qo
2] el Wb auxin®] 2 T W9 gel o
Bt vl A2 k) Apel= QI8 A wxe) i vE
2 7EHEE AEARS SAA9)7] HsME auxind] F
H FEE o] Fx 7ol Fa3lH(s, 8, 23]. Khalid 5
(81e] A5 ¥, "e] 23 EofelM Eejd o2 PGPR
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Fig. 2. Confirmation of siderophore production by color
change of CAS-blue agar. Panel (A), KNUC163. The blue color
of CAS-blue agar was changed to orange. Panel (B), Rhizobium
sp. KNUC172 (negative control). The color of CAS-blue agar was
not changed.
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