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Soybean Nitrogen Fixation
• Inoculate with Bradyrhizobium japonicum bacteria

• Soybean takes up approximately 3.75 – 4 pounds of N/bu of grain

• convert atmospheric nitrogen gas (N2) into ammonium (NH4+).

• Can fix up to approximately 75% of the required nitrogen

• Without proper nodulation and fixation, a 50-bushel crop would need 100-175 lbs N per acre plus 
the nitrogen in the soil. 

• Nodules can be evaluated beginning at V3 growth stage (approximately 7 active 
nodules)

Coolbean.info – Wisconsin Soybean Extension Program



Poor Soybean Nodulation

• Possible Causes
• Low soil pH: Low availability of molybdenum 

• Do not combine Bradyrhizobium and molybdenum as a seed treatment unless 
it is directly before planting

• Droughty, saturated soils, or coarse textured soils
• Compaction

• Less root hair sites for rhizobia infection and nodulation

• Extreme temperatures
• High salinity
• Nutrient deficiency
• High soil N level
• Treating seed and storing for too long 

Coolbean.info – Wisconsin Soybean Extension Program



Soybean Nitrogen Fixation 

• Legume plant - fix nitrogen (generally no additional nitrogen is required)



2022 Dean Lee Research Station Data

Treatment A1EA A2EB
Yield (bu/A)

Bradyrhizobium 68.4 63.4
Non-treated Control 66.7 61.0



Dr. Syam Dodla Inoculant Research Results (2016)
(Red River Research Station)

Treatment Avg Yield (bu/a) % control
Experimental #3 45 107
Commercial Inoculant # 2 44 105
Commercial Inoculant # 1 44 105
Commercial Inoculant#3 44 105
Riznate 44 104
Experimental #1 43 103
Experimental #2 43 103
Control 42 100

• Soybean after corn
• All Bradyrhizobium trts
• Four reps per trt
• Not sure if the trial had 

significant differences



Final Thoughts

• Consider other limiting factors
• Other nutrients than nitrogen

• (Example: Bradyrhizobium surviving from previous years and soil residue 
N may be enough to be less limiting than a potassium deficiency) 

• Most common recommendations are to inoculate soybean seed if the 
field has not been planted to soybean for 3-5 years.

• Research has indicated it is possible to gain a slight to moderate yield 
advantage when inoculating in a regular soybean rotation.

• Hypothesis: Similar results would be seen in a soybean monocrop if 
other limiting factors were not present such as an increase in disease 
pressure. 



Questions

David Moseley

Assistant Professor – Soybean Specialist

Dean Lee Research Station

dmoseley@agcenter.lsu.edu

479-466-0457

mailto:dmoseley@agcenter.lsu.edu
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