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Phosphorus Study and

Interpretation






2018 1 2021 Yield of Alfalfa as Influenced by
Phosphorus Rate
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2019 1 2020 Total Yield of Alfalfa as
Influenced by Phosphorus Rate
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Beginning P soil test level was 6.7 and 5.7
ppm in 2019 and 2020, respectively.



% of Increase In Yield Over the Control As
Influenced by Cutting and Phosphorus Rate
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Whole Plant Critical Levels
by University Guides

PNW Guide PNW0611
Nutrient Management

Guide for Dryland and 0.2-0.25 at first flower, whole plant

Irrigated Alfalfa

Publication 3512 0.28-0.26 whole plants from baled hay
Irrigated Alfalfa Management at early bud and bud stage,
(Chapter 6) respectively. (Appendix Table A)




Maturity and sampling portion

affect on phosphorus content

Orloff and Putnam Improved Methods for Nutrient Tissue Testing in Alfalfa in 2010 (A) and
2011 (B) average of 10 farms and all cuttings . Whole tops and top 15 cm are expressed as
total P, whereas mid-stem phosphorus is expressed as PQ-P.
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2019 Tissue P Concentration at Harvest
by Cutting and Rate

(whole plant when harvested at mid -bud)
150 ane*—l-GO Ib P,O; acre maximized gross revenue minus fert . cost, at 150 and 200 $/ton of alfalfa
hay, respectively. Assumes $560 per ton of MAP.
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2hd & 31 Year Alfalfa Tissue Conc. At2 M
Cut as Influenced by Phosphorus Rate

Phosphorus Conc. (%)

0.5 —+

whole plant when harvested at mid -bud at
second cutting

y = -2E-06x% + 0.0014x + 0.2543

R2=0.999
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2" Cut | Lbsof P,O. | Amountof | Dollars lost acre? year?! | Dollars lost acre?! year?

Harvest | to reach P,Oc for misapplying P when | for misapplying P when
P Conc. | this from requiredto | P is $0.54 Ib of P,O; and| P is $1.04 Ib of P,Ox
(%) previous reach Alfalfa is $150 ton-? and Alfalfa is $300 ton

| - 0.01% Optimum %

0.27 38 133 119 251
0.29 8 118 94 199
0.33 38 89 49 105
0.35 9 6/ 31 66
0.37 10 47 15 33
0.39 11 25 4 10
0.43 16 -29 S 10

0.45 20 -65 27 24



Optimal 11 -52-0 Rate Based on Hay and
Fertilizer Price In Alfalfa and Opt. P (%) of
2"d Cut @mid -bud stage alfalfa

Fertilizer Price Of MAP Hay Price Hay Price Hay Price
(11 -52-0) $150 per Ton $225 per Ton $300 per Ton

Opt. Fert. Rate / Percent of Base App./ Opt. P Conc.
(Ibs P,Oc/acre / % of Base App. / % P)

Base Price$ 560/Ton of MAP 146/(100%)/0.41  159/(100%)/0.42  166/(100%)/0.43
($0.54 Ib P,0,)

95% increase In Fert. Price  107/(73%)/0.38 134/(84%)/0.40 147/(89%)/0.41
$1090/Ton ($1.04 Ib P,Ox)

189% Increase In Fert. Price  69/(47%)/0.34 109/(69%)/0.38 129/(78%)/0.40
$1620/Ton ($1.56 Ib P,O;)




Inflation Correction Factor for P Fertilizer
Rates Based on Hay and Fertilizer Price In

Alfalfa

Fertilizer Price Of MAP
(11 -52-0)

Base Price$ 560/Ton of MAP
($0.54 Ib P,0Ox)

95% Increase In Fert. Price

$1090/Ton ($1.04 Ib P,Ox)

189% Increase In Fert. Price
$1620/Ton ($1.56 Ib P,0x)

Hay Price
$150 per Ton

Hay Price
$225 per Ton

Hay Price
$300 per Ton




Change Is Soll Test P Levels (Olson P) and
Total Removed from 2017 to 2019

Total # of
PZOS
Applied |Removed |Test P]Test P

b P,O; alt Ib PO al
0 228 8.4 4.5

30 265 8.6 6.0

60 293 7.9 5.5
120 382 7.6 7.8
240 455 9.1 9.7

ppmP ppmP ppmP

est Pl TestP | TestP

ppm P ppm P
4.3 5.50 5.25
58 475 7.5
40  3.25 5.25
63  6.00 8.5
8.3 750  12.25




Two types of tests

+

A NIR
I May work but validate with ICP first

I Not all NIR tests will give minerals and minerals
A CA work with NIR works

I Fertilizer Is too expensive to have the wrong answer
A ICP
i Ideal test but may cost $53 / sample
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Potassium Study and
Interpretation



2018 1
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2021 Total Yield of Alfalfa as
Influenced by Potassium Rate
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Beginning soll test level was 101 ppm K



2019 1
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2020 Total Yield of Alfalfa as
Influenced by Potassium Rate
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Beginning K soil test levels was 86 & 79 ppm in

2019 and 2020, respectively.



Percent of K Uptake by Cutting and
Potassium Rate in 2019
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Drop in Potassium Chloride
(0 -0-60) Rate Based on Hay and

4_Fertilizer Price In Alfalfa

Fertilizer Price Of KCI- Hay Price $150 Hay Price Hay Price
(0-0-60) per Ton $225 per Ton $300 per Ton

Optimum Fertilizer Rate
Ibs K,O/acre / (Percentage of Base Price Application)

Base Price$ 446/Ton of KCI 204/(100%) 246/(100%) 265/(100%)
(0-0-60), $0.37 Ib K,O

122% increase In Fert. Price 44/(22%) 144/(59%) 191/(72%)
$990/Ton, $0.83 Ib K,O

244% Increase In Fert. Price 0/(0%) 43/(17%) 116/(44%)

$1534/Ton, $1.28 Ib K,O



2019 Tissue K Concentration at Harvest
by Cutting and Rate After Spring
+ Applications of K ,O (lb/acre)
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Cutting of Second Year Alfalfa



2018 1 2021 Potassium Content Averaged

+

Potassium Content (%)

over Cuttings
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Optimizing economic
treatment has large
symbol.

Assuming $150 per
ton hay and $432
per ton of 0-0-60
($0.36 per Ib of K,0)



Inflation Correction Factor for K ,O
Fertilizer Rates Based on Hay and
—t-Fertilizer Price In Alfalfa

Fertilizer Price Of KCI- Hay Price $150 Hay Price Hay Price
(0-0-60) per Ton $225 per Ton $300 per Ton

Base Price$ 446/Ton of KCI
(0-0-60), $0.37 Ib K,O

122% increase In Fert. Price

$990/Ton, $0.83 Ib K,O

244% Increase In Fert. Price
$1534/Ton, $1.28 Ib K,O




Fall Spring
Soil Test | Soil Test
K K

2021 2022 (Ppm)

Reduction
from Start
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How much K ,0 are we hauling off our

fields?
K,O | 2018 2019 2020 2021 0-10| 1-20| 2-360
Rate K,0 K,0O K,0 K,0 Drop Drop Drop
(Ib/a) | Rem- | Rem- Rem - Rem In K In K In K
oved oved oved oved Test Test Test
(Ib/a) | (lb/a) | (Ib/a) | (lb/a) | (ppm) | (ppm) | (ppm)




(anAal to niit hack what we tnok off s

potassium or maximize vyield

A-Averaging over 4 years we pulled off 356
Ibs/acre/year of K,O

A Year two was the highest at 616 Ib/acre of K,O

Goal Fertilizer Price (0 -0-60)

$ 446/ton of Fert. | $990/ton of Fert. |$1,534/ton of Fert.
$0.37 Ib K,0 $0.83 Ib K,0 $1.28 Ib K,0

OptlmlzngAgtr;ual Profit K 265 Ibs/acre/yr 191 Ibs/acre/yr 116 Ibs/acre/yr
LIS Re_p'?‘c.emer.“ Rate 356 lbs/acre/yr 356 Ibs/acre/yr 356 lbs/acre/yr
or Maximizing Yield

Increased Fert. Cost $/acre $34/acrelyr $137/acrelyr $307/acrelyr




