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Nitrogen IManagement impacts o
Wheat Yield-and’Rrotein

Steve Orloff, Farm Advisor, UCCE Siskiyou County
Steve WrightFarm AdvisQrUCCE Tulare and Kings Counties

Mike Ottman, Extension Agronomist, University of Arizona



Yield and protein content most important factors determining profitability; N management is key.




A 14 percent standard in PNW
A 13 percent standard in California markets

2012 2 None
2009, 2010, 2010 710 10 3
Ave. over 120 yrs. 4 1.5

A Discount varies but an important target



Yield Quahty1Tradeoff
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5 7 bl 9%

Density of head-bearing tillers Number of kernels Kernel size
per head




How Much N to Apply

A Growth and N uptake dynamics
of the crop

A Previous crop

A Yield potential
I Availabllity of irrigation water
I Soil properties
I Weather conditions

A Class of wheat

I high protein is important for hard wheat classes and
durum wheat

I lower protein is desirable for many uses of soft wheat
A N the soil will supply




N Reguirement

Westemn WS déaoptimizewheatiyields:

A 3.3to 5.0 pounds of N (soil + fertilizga®r 100 pounds of
grain.

A Higheryields with acceptable proteinse upperend of this
range because of decreaseduNe efficiency with increasing
yield.

PN

A Maximum vyield alone2.6 to 3.3 pounds of N per 100 poun
of grain

A To produce wheat with a protein content of 14 percentt.6
to 5.3 pounds N per 100 pounds of grain

as




PoundscofmN\Neededh imthe/YWheatRlant lat Harves

Grain Protein (%)

12.5 13.0 13.5 14.0

203 210
179 203 211 219 228
193 219 228 236 245
206 234 244 253 263
220 250 260 270 280
234 266 276 287 298
248 281 293 304 315
261 297 309 321 333
275 313 325 338 350

Formula from CWC pamphlet protein is 17.5% nitrogen Chart prepared by Gene Askland



Expectetcero yeldnminus - eredits

A Current available N (NN and NH-N)

I Lbs. N@N potentially available per acre in each foot of
soil multiply parts per million of NEN by 4

A N mineralized from organic matter, manure, and
previous legume crops such as alfalfa.
I 40 to 60 pounds of N per acre credit usually given to alfalfe

A Irrigationwater

I Multiply the ppm NQ-N in the water by 0.226 and by the
number of acranches per acre of water to agpplied



Growth Stages and N Application Timing Effects on Yield and Protein

Fertilizer WaAdditton
Increases number of tillers and kernels per head Affects kernel weight
Grain protein comes from remobilized N N goes to protein
{
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Growth Stage

Early Leaf Tillering Stem Elongation (jointing to boot) Heading to Maturatio



Effect of l-ateseasonnNNflowering) on Yi€ldandPRraiein

Kings County19881989

1 0 8180 11.9
40 8681 12.8
5 0 8067 13.3
40 7986 14.1
3 0 5242 14.9
40 5418 15.1

Variety:YecoraRojo
K.CassmanB. Lindquist, $Vuest L.Hawe L. Jackson, & A. Fulto NN A
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Nitrogen rertilizerfRegimes

120lbs N 50Ibs N 30IbsN | 30IbsN Totallbs
Preplant Tillering Boot Flowering N/acre
0

| 120
| | 150
- - T
| | | 200
| | | 200
! ! ! ! g

~N O O b~ WO N P




Yield Tons/A

4.5

0
&

w

N
Ul

Variety Effectsoory¥ieldrand-Protein Levels

(averaged over N treatments)

Scott Valley Tulelake
Yecora Hank Fuzion Malbek Yecora Hank Fuzion Malbek

Rojo Rojo
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N Application Timing Effect.on Yield,and-Protein
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Tulelake 2012

1 2 3 4 5 6 7 8 9

Treatment

O©CoOoO~NOOTEWNPEF

Preplant
250
200
150
150
100
100

0
0
150

Tillering

0

0
100

0
100

0
100
200
150

Boot
0
0
0
100
0
100
100

Flowering

0

50
0
0

50

50

50

50

50

Yield
4.17
421
4.27
4.27
4.32
4.17
4.30
4.52
4.35




N Application Timing Effect.on Yield,and-Protein
Tulelake 2012
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1 2 3 4 5 6 7 8 9
Treatment Preplant Tillering Boot Flowering Yield Protein
1 250 0 0 0 417 13.4
2 200 0 0 50 421 13.8
3 150 100 0 0 4.27 13.2
4 150 0 100 0 4.27 14.2
5 100 100 0 50 4.32 14.2
6 100 0 100 50 417 14.5
7 0 100 100 50 4.30 15.3
8 0 200 0 50 452 14.1
9 150 150 0 50 4.35 14.3



Cumulative N rate
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Effect of N Timing and Rate on Yield and Protein
Pedro Andrade, Arizona 2011

Preplant-tillering-flag Ib/acre,

100-50-75 4677,
50-100-75 5097,
0-150-75 5417,

Pre-plant

Tillering

100-50-0
50-100-0
0-150-0

4117,
4253,
4881,

2955,

1576,

1324,

% protein

15.60
15.20
15.35

10.19
10.45
11.58

9.27

9.80

11.52



Summary

A N critical for maximum yield angrotein
A Maximum N uptake from stem elongation s
to heading; biomass lags behind o T N D

A N at tillering important for tiller density; N during jointing
iImportant for influence on number of kernels per head

A Lateseason N needed to meet proteiequirements

A Multiply yield goal by N requirement per unit of grain yield to
determine N needs

I Ncredits (soil nitrate levels), OM or legume, water
A Varieties differ in N requirement for quality

A Preliminary results suggest preplant N may not be as important a
previouslythought

A May get more benefit from applying more N later in the season






Acres Treated
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2010 Herbicide Usage in California -Wheat

238,415

187,415
69,504
67,888
53,600
40,940
31246
12,851

198 ) ' '
-_—v Sy

2 2 <}

€§ 6ﬁ s&

N8
Q)ocl 09Q (:)(\

<

_\3’3} $\ VQ Q/‘o" & Q
¥ o Q¢ NN &
<F Q’\('



2011/2012 Herbicide Usage in Tulare County -Wheat

70000 64,382

60000
51,123

50000
38.459

40000 34,903

30000 25,227
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20000
10,323

10000
127 308 545 757 2290
- Y A

O I I I I I I I
Q 2 S\ A

W < & S 0 °
RS S R Y Y




