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Phosphorus Study and

Interpretation






2018 — 2021 Yield of Alfalfa as Influenced by
Phosphorus Rate
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Beqginning soil test was 8.3 ppm



2019 — 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
Irrigated Alfalfa

0.2-0.25 at first flower, whole plant

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 PO,-P.
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2019 Tissue P Concentration at Harvest
by Cutting and Rate

(whole plant when harvested at mid-bud)
150a|+.|—160 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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2nd & 3rd Year Alfalfa Tissue Conc. At 2d
ggt as Influenced by Phosphorus Rate

whole plant when harvested at mid-bud at
second cutting
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2019 — 2020 Total Yield of Alfalfa as
Influenced by Phosphorus Rate
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Phosphorus Concentration in Plant (%)
Beginning P soil test level was 6.7 and 5.7
ppm in 2019 and 2020, respectively.



Two types of tests

m ICP

— Ideal test but may cost $53 / sample
— Fertilizer is too expensive to have the wrong answer



2" Cut | Lbs of P,O: | Amount of | Dollars lost acre™! year! | Dollars lost acre™! year!
Harvest| | to reach P,0: for misapplying P when | for misapplying P when
P Coﬁ this from | requiredto |Pis $0.54 |Ib of P,O: and| P is $1.04 |b of P,O.

(%) previous reach Alfalfa is $150 ton'! and Alfalfa is $300 ton!

0.01 % Optimum %

0.27 3 133 119 251

0.35 9 67/ 31 66

0.45 20 -65 27 54




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

—+ Alfalfa
Fertilizer Price Of MAP Hay Price Hay Price l;gz :nec:
(11-52-0) $150 per Ton | $225 per Ton Tonp

Base Price $ 560/Ton of MAP

($0.54 Ib P,0O.)
95% increase in Fert. Price

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

189% Increase in Fert. Price
$1620/Ton ($1.56 Ib P,Oc)

1.00 (146 |b acre1)

0.73

0.47




Change is Soil Test P Levels (Olson P) and
Total Removed from 2017 to 2021

Total # of Fall Soil | Fall Soil | Fall Soil
P,O. Test P Test P Test P
Removed 2017 2020 2021

Ib P,O a! Ib P,O: a! ppm P ppm P ppm P
0 228 8.4 5.50 5.25
30 265 8.6 4.75 7.5
60 293 7.9 3.25 5.25
120 382 7.6 6.00 8.5
240 455 9.1 7.50 12.25

P,O: Rate
Applied
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Potassium Study and
Interpretation



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



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



2018 — 2021 Potassium Content Averaged
over Cuttings
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2019 — 2020 Total Yield of Alfalfa
as Influenced by Potassium Rate
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Percent of Maximum Yield (%)
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K Concentration (%)

CA Alfalfa Book Ch. 6
Whole Plant Tissue
Conc. Early bud to
bud stage Adequate
1.1t0 1.4%

PNW Guide 0611
Whole plant, First
flower

2.0 to 2.5%



Inflation Correction Factor for K,O
Fertilizer Rates Based on Hay and
—-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,0

244% Increase in Fert. Price
$1534/Ton, $1.28 Ib K,0O
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How much K,O are we hauling off our

fields?

KO | 2018 | 2019 2020 pliphl 0-1’ 1-2’ 2-3'

Rate | K,0 K50 K50 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) | (Ib/a) | (Ib/a) | (Ib/a) | (ppm) | (ppm) | (PpM)




Goal to put back what we took off as

potassium or maximize yield

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

m Year two was the highest at 616 Ib/acre of K,0O

Fertilizer Price (0-0-60)

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

Optimizing Annual Profit K
Rate

Total K Replacement Rate
or Maximizing Yield

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

265 Ibs/acre/yr 191 Ibs/acre/yr 116 |Ibs/acre/yr

356 Ibs/acre/yr 356 Ibs/acre/yr 356 Ibs/acre/yr
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