Nitrogen and Phosphorus
Recalibration for Sunflower —
New Recommendations

E.C. Schultz, D.W. Franzen, C. Graham,
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New Fertilizer Recommendations
* NDSU Ext. Circular available by March 1st

* Interactive online N calculator in the works

Using:
e General productivity history
 Economic analysis

* Documented responses —yield, oil



First update since original research in 1970s

Old- Linear response
New- Curvilinear, diminishing returns for N

* 30 experiments in 2014-2015
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Experimental Design — RCBD, split plot, 4 replications

Main plots
6 N Rates: 0 — 200 Ibs N / acre
ammonium nitrate or Agrotain + urea

Sub plots
2014: 4 P Rates: 0 —90 Ibs P,O; / acre
2015: 2 P Rates: 0, 60 Ibs P,O. / acre

triple superphosphate
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2014 Sunflower Yield, N Treatment Rate only

y =-0.0111x? + 3.8011x + 1530
R? = 0.0645
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Yield, pounds per acre
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2014 Sunflower Yield, Including Soil Test N

y =-0.0112x? + 5.352x + 1241.9

R? = 0.1062
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Yield, Ibs per acre
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Western North Dakota Sunflower Yield

y =-0.006x? + 4.3292x + 1451.2
R?=0.1249
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Yield, Ibs per acre
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Eastern North Dakota No-Till Sunflower Yield
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y =-0.0093x2 + 5.5523x + 1412.9
R?2=0.112
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Yield, Ibs per acre
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Eastern North Dakota Conventional Till Sunflower Yield

y =-0.0166x? + 5.5523x + 1781.2
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Percent Sunflower Lodging vs. N Rate, Bottineau, ND, 2015

y = 0.3058x - 0.9866
R? = 0.5737 n -

50 100 150 200 250

Total known available N, lbs per acre

300




Percent Oil
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2015 Bottineau Sunflower Oil, two sites
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What about P??
Zero P.

3 responses out of 48 total field sites
e only 1 economic response

Numerous sites with <10 ppm STP in 2015



 New sunflower recommendations are regionally and tillage
based

* Include an Economic production function

e Allow sunflower growers to realize potential of still
obtaining high yields with reduced fertilizer inputs

Remaining:

 Active optical sensors, algorithms to direct side-dress
applications
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