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Abstract:
Nitrogen fixation in the legume plant depends on the legume genotype, the Rhizdbium strain, the
interaction of the legume plant and the Rhizdbium strain, and the interaction of microorganisms in the
field with the legume plant and the Rhizobium inoculum. This study was conducted to I) evaluate the
performance of single strains and composites of strains of Rhizobium on Remont sainfoin and identify
indices of nitrogen fixation affected by Rhizobium strains; 2) determine if an inhibitory factor of
nitrogen fixation exists in the soil; and 3) characterize sainfoin as to its nitrogen fixing potential.

Seven commercial strains of Rhizobium specific for sainfoin, two cross inoculant strains, four strains
from Russia, and one field selected strain of Rhizobium were used to inoculate greenhouse grown
sainfoin plants and evaluated for indices of nitrogen fixation. The Rhizobium differed significantly for
all indices of nitrogen fixation except mg root/plant and mean nodule weight. Milligrams nodule/plant
and %N forage were indices most closely associated with acetylene reduction. Based on the indices of
nitrogen fixation, the strains of Rhizobium were clearly separated into two groups: effective and non-
effective. The four best strains were then tested individually and in all possible combinations. Based on
acetylene reduction rates, the general effect of adding strains of Rhizobium to other strains of
Rhizobium was additive. However, the degree of additivity was altered, presumably by toxins
produced spontaneously by the Rhizobium. Two individual strains of Rhizobium, O. viciifolia 116A8
and O. viciifolia 116A27, expressed overall beneficial effects when averaged across all treatments. A
strain combination of O. viciifolia 116A8 + O. viciifolia 116A14 + Petalostemum 124A1 was also
beneficial. Strain combination O. viciifolia 116A27 + Petalostemum 124Z1 had a detrimental effect
when averaged across all treatments.

Based on indices of nitrogen fixation, soil microflora and soil nutrients had no effect on the
performance of Rhizobium on greenhouse grown sainfoin with exception of mg dry forage/plant.
Significant differences may have been detected for other indices of nitrogen fixation with increased
replications.

There was a significant positive correlation between fibrous rootedness and nodule number in
greenhouse grown Melrose and Remont sainfoin. Both cultivars expressed normal distributions for root
and nodule scores. This suggests that increased nitrogen fixation in sainfoin can be obtained by
selecting for increased root fibrosity.

When screened for nitrogen fixation, five replicates in time of Remont sainfoin did not express normal
distributions for acetylene reduction rates. Rates were' skewed to the lower reduction rates. 
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