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Nitrogen Fertilization for Corn

John Heard CCA, Crops



Recent corn yields – higher and stable

2011-2015



4R Nutrient 

Stewardship

 Right rates

 Right sources

 Right placement

 Right timing



Are rate recommendations 

becoming easier?

• Current guidelines based on soil test and 

yield goal

• Traditional thumbrule of 1.2 lb N/bu yield 

(less soil N)

• But 4R practices should narrow this to 

1.0 lb N/bu. 
• (corn actually removes about 0.75 lb N/bu)



Manitoba N recommendation  for corn -

based on target yield

Fall soil nitrate-N 
0-24” 

 

115 bu/ac 
17 t/ac 

100 bu/ac 
15  t/ac 

85 bu/ac 
12.5 t/ac 

Lb/ac  Rating    

20 
30 
40 
50 
60 
70 
80 
90 

100 

VL 
L 
M 
M 
H 
H 
VH 
VH 
VH+ 

170 
145 
125 
100 
75 
50 
25 
0 
0 

125 
100 
75 
55 
30 
5 
0 
0 
0 

80 
55 
30 
5 
0 
0 
0 
0 
0 

 

 

Appendix Table 8, p 39 Soil Fertility GuideRecent research has validated 

circled rates





1. If historically produce <160 

bu/ac, then fertilize with 150 lb 

N/ac less STN

3. On clay soils – N placement 

and timing more critical than 

rate – because of losses

2. If more than 6% OM –

provide a 50 lb N/ac credit



Timing more important than rate in wet soils?



So when and how are MB farmers applying N 

now?



Corn Nitrogen Uptake
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Credit: Pioneer Crop Insight March 2014



Potential NH3 Losses in Corn
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UAN placement

UAN dribble UAN spray



Side dress ammonia application



Side dress UAN application



Y-drop 

applicator 

for UAN



Y-drop 

applicator 

for UAN

Will it work 

in MB? 

Inquiring 

minds want 

to know.
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Y-drop

St Adolphe

Yield goal = 125 bu/ac

Scanterbury clay, tile drained

Previous crop = soybeans

CHU = 112% of normal

Precip = 122 % of normal

Soil nitrate = 71 lb N/ac

OM = 7.6%

1. MB Ag = 95 lb N/ac

2. NDSU = 0 lb N/ac

3. AgVise = 80 lb N/ac

4. PSNT = 50 lb N/ac

5. MERN = 0 lb N/ac

2016 – Site 1

Alfalfa and long-ago 

manure history



Carberry

Yield goal = 125 bu/ac

Ramada clay loam

Previous crop = canola

CHU = 109% of normal

Precip = 101 % of normal

Soil nitrate = 55 lb N/ac

OM = 4.9%

1. MB Ag =130 lb N/ac

2. NDSU = 95 lb N/ac

3. PSNT = 95 lb N/ac

4. MERN = 0 lb N/ac

100

110

120

130

140

150

0 50 100 150 200

Y
ie

ld
 b

u
/a

c

N Rate lb/ac

Y-drop

2016 – Site 2

Late cover crop control, 

up to 20% greensnap
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Arborg

Yield goal = 125 bu/ac

Peguis clay – poorly drained

Previous crop =wheat

CHU = 106% of normal

Precip = 93 % of normal

Soil nitrate = 106 lb N/ac

OM = 8.6%

1. MB Ag =  0 lb N/ac

2. NDSU = 0 lb N/ac

3. AgVise = 45 lb N/ac

4. MERN = 125 lb N/ac

2016 – Site 3

Wet clay, weed control



Morden

Yield goal = 150 bu/ac

Neuenburg sandy loam

Previous crop = potatoes, 

rye cover crop

CHU = 106% of normal

Precip = 139% of normal

Soil nitrate = 38 lb N/ac

OM = 2.5%

1. MB Ag = 170 lb N/ac

2. NDSU = 110 lb N/ac

3. AgVise = 145 lb N/ac

4. PSNT = 170 lb N/ac

5. MERN = 100 lb N/ac
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2016 – Site 4
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Melita

Yield goal = 125 bu/ac

Ryerson loam

Previous crop = wheat

CHU = 108% of normal

Precip = 106 % of normal

Soil nitrate = 57 lb N/ac

OM = 4.0%

1. MB Ag = 120lb N/ac

2. NDSU = 95 lb N/ac

3. AgVise = 95 lb N/ac

4. PSNT = 95 lb N/ac

5. MERN = >200 lb 

N/ac ?

2016 – Site 5
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What happened in 2016?



Mineralization/Immobilization 

Turnover (MIT)
- rate of immob'n or mineral'n increased by general 

factors affecting microbial growth and activity:

– - highly available food source:

• - young plant tissue

• - physical mixing of soil by tillage

– - high population of microorganisms (eg. soil type)

– - high soil pH (bacteria like basic conditions)

– - high [O2], good aeration

– - soil moisture near field capacity

– - warm temperatures



Site Check 

Yield

Est .N 

uptake3

Soil 

nitrate 0-2’

Starter  

fertilizer N

Mineralized 

N est.

Bu/ac lb N/ac

St

Adolphe

202

Carberry 120

Arborg 154

Morden 178

Melita 187

The estimate is based on using a 1.12 lb whole plant N uptake/bu4 less soil 

nitrate, less starter fertilizer N.  Unfortunately measurements were not taken of  

nitrate-N from deeper depths or residual N at harvest.  

Table 1. Crude estimation of N mineralization in 2016.



Site Check 

Yield

Est .N 

uptake3

Soil 

nitrate 0-2’

Starter  

fertilizer N

Mineralized 

N est.

Bu/ac lb N/ac

St

Adolphe

202 226

Carberry 120 134

Arborg 154 172

Morden 178 199

Melita 187 209

The estimate is based on using a 1.12 lb whole plant N uptake/bu4 less soil 

nitrate, less starter fertilizer N.  Unfortunately measurements were not taken of  

nitrate-N from deeper depths or residual N at harvest.  

Table 1. Crude estimation of N mineralization in 2016.



Site Check 

Yield

Est .N 

uptake3

Soil 

nitrate 0-2’

Starter  

fertilizer N

Mineralized 

N est.

Bu/ac lb N/ac

St

Adolphe

202 226 71 4

Carberry 120 134 55 6

Arborg 154 172 106 10

Morden 178 199 35 4

Melita 187 209 57 4

The estimate is based on using a 1.12 lb whole plant N uptake/bu4 less soil 

nitrate, less starter fertilizer N.  Unfortunately measurements were not taken of  

nitrate-N from deeper depths or residual N at harvest.  

Table 1. Crude estimation of N mineralization in 2016.



Site Check 

Yield

Est .N 

uptake3

Soil 

nitrate 0-2’

Starter  

fertilizer N

Mineralized 

N est.

Bu/ac lb N/ac

St

Adolphe

202 226 71 4 151

Carberry 120 134 55 6 73

Arborg 154 172 106 10 56

Morden 178 199 35 4 160

Melita 187 209 57 4 148

The estimate is based on using a 1.12 lb whole plant N uptake/bu4 less soil 

nitrate, less starter fertilizer N.  Unfortunately measurements were not taken of  

nitrate-N from deeper depths or residual N at harvest.  

Table 1. Crude estimation of N mineralization in 2016.



What might aid estimate of in-

season mineralization (and losses)?

ADAPT-N

• Cornell 

University

Climate Corporation

• Monsanto

• N Manager

Encirca

DuPont/Pioneer
FarmCommand

N Manager



N-MANAGER



234 bu/ac 146 bu/ac

146 bu/ac

241 bu/ac

How an Ontario CCA estimates mineralization: 

Determines Delta Yield: Low Rate N Strips

Delta Yield:

234 - 146 = 88

241 - 146 = 95

↑ Delta = larger N 

management 

impact



Delta Yield: Determining N Rate

Delta Yield (bu) N Side-Dress Rate

(lb/A)

10 25

15 50

20 61

30 80

40 90

50 101

60 110

70 117

80 125

90 132

100 147

110 162

Source: Ontario Corn Nitrogen Estimator



Pre-

sidedress

Soil Nitrate 

Test

PSNT



Expected Yield (bu/ac)

PSNT Value 135 167 200

ppm

N Rate Recommendations

----------- lbs N/acre -----------

0 183 212 240

5 159 185 211

10 133 158 183

15 105 129 153

20 70 99 124

25 0 52 90

30 0 0 0

Table 3.  Refitted PSNT Nitrogen Rate Recommendations for Expected 

Yields of 135 to 200 bu/ac across a range of PSNT values . OMAF







Yield Summary 2015 Y Drop Trials 

(9 Ontario sites)

N-Rate 

Lbs/ac

Low N 

Strip 

Yield

Yield 

Side 

Dress

Yield Y 

Drop

Yield 

Difference

Delta 

Yield

Grower 

Rate
150 163 201 200 -1 38

75% 

Grower 

Rate
117 163 196 201 5 38

125% 

Grower 

Rate
190 163 203 204 1 41

Low End Nitrogen Rate 44 Lbs/ac

Max. Delta Yield 77 Bu/ac

Min. Delta Yield 12 Bu/ac



No Summary – just stay tuned:

More corn work to:

• Predict in-season N need

• Validate timing

• Test these in-season decision services

On-farm-tests planned by MCGA for 2017:

• N timing

• N rate = base N, & 40, -40

• In-season UAN, +/- Agrotain Plus

• SuperU vs urea



Total May-Oct 

Rainfall

10-12”

12-13.5”

13.5-15”

15-17”

17-18.5”

18.5 – 28”

A very wet 

season 

thwarted 

harvest and 

normal fall 

fertilization 

practices



Did all nitrate denitrify? 

Where did it go?

Poor corn

• Stalk nitrate = 56 ppm 

(deficient <250 ppm)

N by foot lb N/ac

• 16

• 28

• 66

• 58

• 168

Better corn

• Stalk nitrate =216 ppm

• 18

• 20

• 32

• 44

• 114




