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Abstract

Rhizobium japonicum 122 is one of the best symbiotic _strain,

used to nodulate the Glycine max, SJ 4, Our purpose is to study its
nitrogen fixation ability as a free living and a symbiotic bacterium :

of the Glycine mex SJ 4, under a derepressed condition. We have found

that an inoculum, obtained under a derepressed condition, shows nitrogenase
ectivity which can be detected by the method of acetylene reduction. The
optimel derepressed conditionr is as follows: cultivation is done under

a specific minimal medium of pH 6.8, supplemented with one milligram

per milliliter of glutamate as the sole nitrogen source, and mannitol

as the sole carbon source, reared at 28° C under 0.76 mn Hg of partial
pressure of oxygen in ax;gon. Nodulation of this rhizobial strain to

its host, Glycine max SJ 4, under a controlled and sterile condition

gives rise to a healthy soybean plant. The increased biomass of stem

and root signifies the influence of nodulation, comparing to that of
nonnodulation. Ther is an exponentially increase in the nitrogen-fixing
activity, associated with the plant roots during the first 2-6 weeks after
plent nodulation, Coincidently with the increase in nitrogen fixing activity,
the increase in nodule number, nodule weight, protein cohtent. and total

nitrogen content from leaves are corresponding by observed.



We have also transferred a gif gene locus adjoined with a drug

resistance plasmid, nemed pRD1, which is harbored in Escherichia coli

JC 5466 to this rhizobial strain. The intragenic transfer is succeeded
with a freqﬁency of lxlO"3 per recipient cell. Some of the isolated
conjugants are further studied. In a free living condition, these
conjugants, confer plasmid pRD1l, show no difference in the nitrogen-
fixing ability, although their growth profiles are slower, when they

a;e compared tc those of the wild type. Their nodulation ability,

with respect to the nodule number, the nodule weight and the wet weight
of whole plant are concurrent with those of the wild type. However, the
specific activity of acetylene reduction, pertaining to the conjugants '
nodulated roots, are significantly higher than that of the'wild type

nodulated roots. This difference is most remarkable in the symbiotic

soybean plant at 5 weeks after nodulation.
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ADP = Adenosine ~ 5' -~ diphosphate

ATP = Adenosine - 5' - triphosphste

CarbR = Carbenicillin resistance or Ampicillin resistance
gnd+ = Gluconate -6- phosphate dehydrogenase

his® = histidine '

KmR = Kanamycin resistance

nif+ = nitrogen fixation

oD = optical density

Pi = Inorganic‘phosphate

rec A L6 = Recombination

gggf = Thymidinediphosphosglueose pyrophosphorylase
shiAf = shikimate

SpcR = Spectinomycin resistance

TcR = Tetracyciine resistance

Trp = tryptophan auxotroph
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