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• Probably not…

Do you need N fertilizer on soybean?



• Yes…Soybean seed contain a large amount 
of protein à High demand for N

Do soybeans need nitrogen?

Crop ~lb N in seed ~lb N in stover Total lb N

200 bu corn 156 114 270

60 bu soybean 210 80 290

80 bu soybean 280 ~107 ~387

100 bu soybean 350 ~133 ~483

Schmidt, 2013



• N uptake from the soil

• Biological N fixation

Where does this nitrogen come from?



N From Soil



• Temperature
• Moisture
• Soil pH
• C:N Ratio

Mineralization Depends On:

USDA



Nitrogen Mineralization from OM



• ~110 lb N/acre through N fixation (average of 
337 studies)

• Is soil N + fixation enough to meet N 
requirements in high-yielding situations?

– (yields > 65 bu/acre)

How much N from fixation?

Salvagiotti et al., 2008



• Data from 1996-2016
• 105 locations from 16 states
• 5,991 plot-specific yield data

Synthesis Analysis of N Trials

Mourtzinis et al, 2018



Results- Number of Applications

Mourtzinis et al, 2018



Results- Number of Applications

Mourtzinis et al, 2018

+0.9 bu/acre



Results- Number of Applications

Mourtzinis et al, 2018

+1.6 bu/acre



Results- N Application Method

Mourtzinis et al, 2018



Results- N Application Method

Mourtzinis et al, 2018

+1.8 bu/acre



Results- N Rate

Mourtzinis et al, 2018



Results- N Rate

Mourtzinis et al, 2018

Max soy yield at
300 lb N/acre



Results- N Rate

Mourtzinis et al, 2018

Variable!



Where are you MOST likely to see N 
response?

Mourtzinis et al, 2018



Where are you MOST likely to see N 
response?

Mourtzinis et al, 2018

++3 bu/acre 
with R timing 

compared to C



Where are you MOST likely to see N 
response?

Mourtzinis et al, 2018

++3.7 bu/acre 
with P, P+R, 
R+R, or V > 
13.5 lb/acre



• Probably not…

• Small effect on soybean yield and unlikely to 
be economically viable

Do you need N fertilizer on soybean?



• ~60% of farmers inoculant soybean every 
year in corn-soybean rotation or corn-
soybean-wheat rotation

• Relatively cheap ($4-5/acre)

Rhizobia Inoculant



• ~60% of farmers inoculant soybean every 
year in corn-soybean rotation or corn-
soybean-wheat rotation

• Relatively cheap ($4-5/acre)

• 1.5 bu/acre yield increase at 70% confidence 
level

Rhizobia Inoculant





Statewide Survey of Yield-Limiting Factors

• On-farm research in Ohio 2013-2015
– n = 199 fields

• Cultural practices

• Soil fertility

• Soybean cyst nematode
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Soil Fertility Philosophy



Soil Test P

Brooker et al., 2016



Soil Test P

Brooker et al., 2016

65% of fields had at least 
a portion of the field that 
needed phosphorus 
fertilizer.



Soil Test P

Brooker et al., 2016



Soil Test P

Brooker et al., 2016

21% of soil samples < CL



Soil Test P Trends: 1993-2015

Dayton et al., 2020

Maintenance:
21 to 41 ppm (Mehlich)



Phosphorus Balance

Dayton et al., 2020



Soil Test K

Brooker et al., 2016



Soil Test K

Brooker et al., 2016

58% of fields had at least 
a portion of the field that 
needed potassium 
fertilizer.



Soil Test K

Brooker et al., 2016



Soil Test K

Brooker et al., 2016

23% of soil samples < CL



So…Is more fertilizer better?



So…Is more fertilizer better?



So…Is more fertilizer better?



Soil Test!

• Follow state guidelines
– New Tri-State Recs coming soon

• P and K more important to worry about 
compared to N

• Consider grid soil sampling (within-field 
variability)



Within-Field Variability



#1 Management Practice that Influences 
Soybean Yield?



Planting Date!

Edreira et al., 2017

North IN

Central/

South IN



Planting Date!

Edreira et al., 2017

North IN

Central/

South IN

If water isn’t 
limiting during 

R3-R5.



Planting Date x Starter Fertilizer

• 4 planting dates
– May-early July

• 4 starter fertilizer 
treatments
– Urea (30 lb N/acre)
– TSP (40 lb P2O5/acre)
– Urea + TSP
– Control

Hankinson et al., 2015



Starter Fertilizer Effect

• N fertilizer decreased nodulation at V2 (2 out 
of 3 site-years)

• No effect on yield

• Soil test P
– 32 to 84 ppm



Planting Date Effect



Planting Date Effect




