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BEEDOU APHAISO : THE INNOVATIVE TECHNOLOGY TO
PRODUCE LIQUID AND SOLID INOCULANT OF Bradyrhizobium
diazoefficiens USDA110. THESIS ADVISOR : PROF. NEUNG

TEAUMROONG, Dr.rer.nat., 103 PP.

SOYBEAN/Bradyrhizobium diazoefficiens/INOCULANTS/INFUSION STARTER/

PILOT SCALE

Bradythizobium is bacterium that can fix nitrogen from atmospheric nitrogen
to bioavailable as ammonium for leguminous plants. However, bradyrhizobium
inoculant has a high manufacturing cost in large scale. Therefore, to reduce the cost of
bradyrhizobium inoculant production in large scale, the inoculants could be
manufactured using an application of infusion pumps with a small amount of starter
culture. This technique could be used as innovative technology to produce
bradyrhizobium inoculants. The objective of this research was to develop efficient and
low cost Bradyrhizobium inoculant production using the incorporation of a dilution
technique with infusion pump technology for various inoculants (liquid-, peat-, and
encapsulated-inoculant). Bradyrhizobium diazoefficiens USDA110 was used as the
rhizobial model in this research for soybean inoculant production and field-tested
application.

An effective varied and small amount of starter culture from 10 to 10°
CFU/unit grew and increased the cell population number up to 10 CFU/unit in liquid-
, peat-, and encapsulation-inoculants. For the pilot scale production, the syringe- and
peristaltic pumps were fused to produce small micro-injection starter culture at 10

CFU/unit to produce liquid-, peat-, and encapsulated inoculants. This system can be



v

used in a large scale liquid-, and peat-inoculant production. Nevertheless, it may not
be suitable for a large scale encapsulated inoculant production. The shelf-life of
inoculants produced from this developed technology for at least 6 months with a cell
population number higher than 10® CFU/unit when stored at room temperature. This is
the first demonstration of the diluent with a very low concentration of a starter
population of 10 CFU/unit that increased the cell number to 10° CFU/unit in different
types of inoculants. All types of bradyrhizobium inoculants were used to investigate
the symbiosis efficiency in the field experiment. Three types of inoculant promoted
soybean growth, and N fixation in field conditions. The height, N, fixation efficiency,
nodule number, nodule dry weight, stem dry mass, root dry mass, pod quantity, pod
dry mass, total plant dry mass, and chlorophyll content were significantly higher than
that of non-inoculated plants at 30, 45, and 65 days after inoculation (dai). The
inoculated plants increased the percentage of nitrogen content in soybean residue
(1.98-2.05-folds), total N content 130.07-139.1 Kg/ha, and N-fixed 108.16-117.20
Kg/ha at 55 dai. The bradyrhizobium inoculants effectively increased yield production
at 2.56-3.48 ton/ha at 100 dai. These results indicated the inoculant production using
the incorporation of the dilution technique with infusion pump technology could
promote soybean growth under field conditions. Therefore, this developed technique
can be further applied for pilot scale production of high quality bradyrhizobium

inoculant in developing countries.
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