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Abstract

Soybean varieties with nitrogen fixation potential under high soil nitrogen
environment are needed for soybean vyield improvement using the combination of
chemical fertilizer and rhizobium inoculation. The objective of this research was to
evaluate and screen soybean varieties with high nodulation and nitrogen fixation potential
under rhizobium inoculation and high nitrogen application conditions. A series of
experiments were conducted at Suranaree University of Technology, Nakhon Ratchasima.
In the first part of the experiments, 4 soybean varieties from world collection (Harosoy 63,
T370, T371, T372) and 5 Thai varieties/lines (LJ4, CM.60, SJ.5, M3215, M3217) were
evaluated for nodulation and N fixation potential under the inoculation of 2 rhizobium
strains (USDA110 and DASA66040). The experiment was carried out under laboratory
conditions with the application of 2 nutrient solution formulas (with and without N). The
results showed that under non rhizobium inoculation + N-free solution all soybeans had
low growth rate and exhibited chlorosis symptoms on the leaves. Under rhizobium
inoculation + N-free solution all soybeans had normal growth similarly to soybean grown
under non-rhizobium inoculation + N solution. However, under rhizobium inoculation + N
solution soybean varieties T370 and T372 exhibited more nodulation, nodule weight and
higher nitrogen fixation efficiency than other lines/varieties. There was no statistically
significant difference between two rhizobium strains on N fixation efficiency, even though
DASA66040 tended to be slightly more efficient. In the second part of the experiments,
genotypic variations of soybean lines were produced by: 1) EMS induced mutation of two
soybean varieties (CM60 and SJ5) and 2) crossing between high N-fixation varieties from
world collection and Thai varieties with good yield performance and adaptability to local
conditions. Both methods produced large population of soybean lines with high genotypic
variations. Selection of soybean based on N fixation potential and growth performance
was carried out under high N application rate for 6 generations. There were several
soybean lines having similar or better yield components than the control varieties. All
selected lines were grown under field conditions. Five superior lines produced more
nodule number and weight, more dry plant weight, yield components and grain yields

than the control varieties (SJ5, CM60, T370 and T372).





