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Do you need N fertilizer on soybean?

* Probably not...
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Do soybeans need nitrogen?

* Yes...Soybean seed contain a large amount
of protein = High demand for N

~Ib Ninseed | ~Ib N in stover Total Ib N

200 bu corn

60 bu soybean 210 80 290
80 bu soybean 280 ~107 ~387
100 bu soybean 350 ~133 ~483

Schmidt, 2013
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Where does this nitrogen come from?

* N uptake from the soll

* Biological N fixation
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N From Soil

Mineralization

, , NH,*
Microorganisms NO,;

Organic nitrogen

Immobilization
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Mineralization Depends On:

* Temperature A8,
rye straw 82:1 %’..“‘\\
°® wheat straw 80:1
M O I Stu re oat straw 70:1
. corn stover 57:1 ]
¢ S O I I p H rye cover crop (anthesis) 37:1 éT
. pea straw 29:1
® C N Ratl O rye cover crop (vegetative) 26:1 Relative
mature alfalfa hay 25:1 Decong::ition
Ideal Microbial Diet 241
rotted barnyard manure 20:1 _
lequme hay 17:1 ‘%l
beef manure 171 .
youngq alfalfa hay 13:1
hairy vetch cover crop 11:1
soil microbes (average) 8:1 '
USDA
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Nitrogen Mineralization from OM

- Total Nitrogen Per | Amount Released Plant Available N
Acre

Organic Matter 3,500 Ib N/acre 3% 105 Ib N/acre
Crop Residue 100 Ib N/acre 50% 50 Ib N/acre
TOTAL: 155 |Ib

N/acre

Sawyer et al., 2006

THE OHIO STATE UNIVERSITY COLLEGE of FOOD, AGRICULTURAL, and ENVIRONMENTAL SCIENCES m




How much N from fixation?

* ~110 Ib N/acre through N fixation (average of
337 studies)

* |s soil N + fixation enough to meet N
requirements in high-yielding situations?

— (yields > 65 bu/acre)

Salvagiotti et al., 2008




Synthesis Analysis of N Trials

 Data from 1996-2016
105 locations from 16 states

* 5,991 plot-specific yield data

NNNNNNNN

Figure 1. Locations of individual studies from which
data were combined into a single database.

Mourtzinis et al, 2018




Results- Number of Applications
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Results- Number of Applications
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Results- N Application Method
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Results- N Application Method
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Results- N Rate
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Where are you MOST likely to see N
response?

Irrigation
p < 0.001

R’=0.31
RMSE= 11.5 bu/ac
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Where are you MOST likely to see N
response?
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Where are you MOST likely to see N
response?
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Do you need N fertilizer on soybean?

* Probably not...

« Small effect on soybean yield and unlikely to
be economically viable
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Rhizobia Inoculant

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

 Relatively cheap ($4-5/acre)
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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
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« Soil fertility

« Soybean cyst nematode
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Soil Fertility Philosophy

Figure T

USED IN THE TRI-STATE REGION

Critical level Maintenance limit

Fertilizer rate

Buildup : Maintenance i  Drawdown
range i range ; range

Soil test level

FERTILIZER RECOMMENDATION SCHEME

7 ) 7 7 7
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Soil Test P

Brooker et al., 2016
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Soil Test P
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65% of fields had at least

a portion of the field that
needed phosphorus

\fertlllzer.

J

Brooker et al., 2016




Soil Test P
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Soil Test P
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Soil Test P Trends: 1993-2015

STP trend
| Decreasing

B ncreasing

| Not significant
B nsufficient data

(" )

Maintenance:
21 to 41 ppm (Mehlich)

\_ v

Dayton et al., 2020
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Phosphorus Balance

C
-20
- Phosphorus (M
22 sy I 9 p (Mg)
-2,000 to -1,000
21 o 31| -18 " | -1,000t0 0
-~ -25 ] 0to 1,000
;4 17 = () el 1,000 to 2,000
- =8 . = B 2.000 to 3,000
Lid gy Il 3.000 to 4,000
9 ¢ s W Il 4.000 to 5,000
I
_1-49 10y
-31 27 [ 34 5 R
-10
-13 |-16 =
35 ] ;
-13 -8
-46 | -6

Dayton et al., 2020

THE OHIO STATE UNIVERSITY COLLEGE of FOOD, AGRICULTURAL, and ENVIRONMENTAL SCIENCES m




Soil Test K
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Soil Test K
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(
58% of fields had at least

a portion of the field that
needed potassium

(ertlllzer. y

Brooker et al., 2016
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Soil Test K
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So...Is more fertilizer better?

Soybean fertility yield boost

New research shows extra phosphorus can increase yields even in high-testing soils.
David Hest | Corn+Soybean Digest Oct 12, 2015

Tl sHARe | W Tweet IECRIN B3 Recommend RRE! COMMENTS | 0

More About: Soybean Harvest

Common wisdom that
soybeans don’t respond to
fertilizer is dead wrong. So
is the widespread
perception that potassium
fertility is likely more
limiting than phosphorus.

That’s according to |
Extra fertilizer, including phosphorus, potassium, nitrogen and several [ plant physiologist.
micronutrients, resulted in faster-growing, greener soybeans in Recent research he

plots. conducted with graduate

F—
students to break the

100-bushel/acre soybean

yield barrier suggests both notions are in error.

“It’s a myth that soybeans don’t respond to fertilizer,” says [vho adds that

»

UririnAdAsma? smaner ha A ansmrarran funsa nanannalkh Al aarhan; smitnamcan faukiliter wohiak AlAcea
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So...Is more fertilizer better?
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So...Is more fertilizer better?
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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)
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Within-Field Variability

™

Phosphorous

Bl 0-20 mg kg’
~120-40 mg kg
B 40+ mg kg™
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#1 Management Practice that Influences
Soybean Yield?
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Planting Date!
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If water isn’t
limiting during
R3-R5.
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J
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Planting Date x Starter Fertilizer

* 4 planting dates
— May-early July

e 4 starter fertilizer
treatments

— Urea (30 Ib N/acre)

— TSP (40 Ib P,Os/acre)
—Urea + TSP

— Control

Hankinson et al., 2015
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Starter Fertilizer Effect

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

* No effect on yield

e Soil test P
— 32 to 84 ppm
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Planting Date Effect
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Planting Date Effect
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Pick the Low Hanging Fruit...
Before You Climb The Tree

Nitrogen....

Cover crops | ‘, 2 QNH" .

Micronutrients \)\3)

D seedi
 rate WD)

Fungicides ‘ SCN

»
‘ Row

spacing
y Variety

Insecticides u:

Weed control

Soil fertility N
Planting
date
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