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Isolation of an Endophytic Diazotroph from Rice and the Distribution
of Enterococcus gallinarum in Rice Roots
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Abstract: Twelve strains of endophytic diazotrophic bacteria were isolated from grain-straw-dual-purpose rice
201 popularized in Fujian Province. They were identified as: Enterobacter cloacae, Enterococcus gallinarum,
Bacillus pumilus, B. licheniformis, B. megaterium, B. sphaericus, B. cereus, Pimelobacter, and Arthrobacter.
Three strains with high acetylene reduced activity were selected to study the bacterial resistance to antibiotics, and
results of Gram staining . The plasmids harboring the reporter gene lacZ fused to the promoters of nifH were
transformed into Enterococcus gallinarum by triparental crossing. The inoculated rice roots were examined by
B-galactosidase staining and observed under light and electron microscopes. The results indicated that the
endophytic diazotrophic bacteria existed in epidermal cells, cortex cells, vascular tissue cells and intercellular
spaces of rice roots.
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of endophytic bacteria in rice
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Table 2 Identification of endophytic bacteria in rice

Btk Strains

1 BB E Enterobacter cloaca
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Explanation of plates
Plate I

A. Diazotroph with nifH-lacZ reporter gene; B. The diazotroph 1
(Enterobacter cloacae) ; C. The diazotroph 3 (Bacillus pumilus) after
the fluorescence staining; D-F. Semi-thin section of rice root. D. The
rice roots without inoculation as the control; E, F. Showing diazotroph
in cortex cell and vascular cell; G. The diazotroph 2 (Enterococcus

gallinarum) after the fluorescence staining.

Plate 11

ED. Endophytic diazotroph; CR. Crevice; M. Mitochondrion;
N. Cell nucleus. A-F. Rice root under scanning electron microscope.
A. Rice root without inoculation as the control (x750); B. Rice root
inoculated with Enterococcus gallinarum after cross-section (x3 500); C.
The rice root without inoculation as the control (x3 500); D. The
diazotroph in the cell (x5 000); E. Lateral root of rice, showing crevice
in lateral root (arrow) (x350); F. Enlargement of crevice in lateral root.
Diazotroph were found in crevice (arrow) (x7 500); G-J. Rice roots
under transmission electron microscope. G. The rice root without
inoculation as the control. No bacteria were found in intercellular and
intracellular spaces of rice root. The nucleus and mitochondria were
observed in intracellular space (x 4 800 ); H. The cell of rice root
inoculated with diazotroph. The diazotroph were observed in intercellu-
lar space of rice root and the nucleus and mitochondria with integrity
in cellular structure were also found in intracellular space of rice root
(x7 000); I The diazotroph in intercellular (arrow) and intracellular
spaces of rice roots (x3 000); J. Showing the diazotroph in intracellular

space of rice root (arrow) (x3 600).
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