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Nitrogen



Timothy First Cut Yield as 
influenced by Nitrogen Rate
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March Nitrogen Rate (lbs of Urea w/ Agrotain)

2013 Prosser

2013 Othello

2014 Prosser

2014 Othello

2015 Othello

2015 Prosser

2013 ï 13 and 52 lb a-1 in top ft. of soil for Prosser and Othello, respectively.
2014 - 22 and 16 lb a-1 in top ft. of soil for Prosser and Othello, respectively.
2015 - 6 and 10 lb a-1 in top foot of soil for Prosser and Othello, respectively.

Soil Testing is a must. 



Pounds of N per acre to 
Maximize Yield at 
Different Soil Test Levels

y = 0.0489x 2 - 6.8165x + 222.46
R² = 0.9365
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N Rate to Cause 10 & 20% 
Lodging
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Soil Nitrogen Concentration (lb N acre-1)

N Rate to 20%
Lodging

N Rate to Cause
10% Lodging



N Rate to Maximize Yield and 
to Cause 20 and 10% Lodging
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Linear (Max.
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Spring N Rate for 1 st  Cut
Soil 
Test 
Level
First 
Foot

N Rate 
to 

Cause 
20% 

Lodging

Yield
Given 
up to 

Reduce
to  20%

N Rate 
to 

Cause 
10% 

Lodging

Yield
Given 
up to 

Reduce 
to 10%

lb. N
acre-1

lb. N
acre-1

Tons 
acre-1

lb. N
acre-1

Tons
acre-1

6 130 0.36 120 0.52

10 90 1.0 75 1.4

16 40 0.17 30 0.22

22 15 1.23 5 1.76

Avg. 0.7 1.0



Phosphorus

Timothy Variety Conquest



Soil Test P Levels (Olson P,
 0 -12 inches) in Fall 2021

P2O5 Rate
Applied

Fall Soil 
Test P
2021

lb P2O5 a
-1 ppm P

0 5.25

30 7.5

60 5.25

120 8.5

240 12.25



Current Recommendations From Inland 
PNW Pasture Management Calendar ï 
Appendix Chapter 3 (Norberg, et al.)



First Cut Protein and Lodging 
Avg. over P Treatments

Year Soil Test
N 

Applied
Crude 

Protein 
Lodging

lbs./acre lbs./acre % %

2022 40 51 7.4 0

2023 33 51 7.3 0

2024 29 161 7.9 0-50%



First Year Yields of Timothy in 2022 as 
Influenced by Phosphorus Application
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Linear (2nd
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60 lbs  acre -1 of P 2O5 increased 1 st  cutting yield and total yield by 
0.64 tons acre -1



First Year Yields and Tissue Test of Timothy in 
2022 as Influenced by Phosphorus Application
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60 lbs  acre -1 of P 2O5 increased 1 st  cutting yield and total yield by 
0.64 tons acre -1



2nd  Year Yields and Tissue Test of Timothy in 
2023 as Influenced by Phosphorus Application
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Fall Applied treatments as opposed to Spring Applied Treatments
Took 120 P2O5 Rate to get the same P Tissue Conc. That 60 P2O5 

Rate took in first year.



Yields and Tissue Test of Timothy in 2024 as 
Influenced by Phosphorus Application

5.45

6.14
6.07

5.63

5.78

5

5.2

5.4

5.6

5.8

6

6.2

6.4

0 30 60 90 120 150 180 210 240

Y
ie

ld
  
(T

o
n

s
  
a

c
re

-1
)

P2O5 Rate Applied (lb. acre)

2024 1st  Cut Spring Applic. Poly. (2024 1st  Cut Spring Applic.)

161 lbs  N acre -1 was applied and lodging occurred.



Yields and Lodging of Timothy in 2024 as 
Influenced by Phosphorus Application
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Yield as influenced by Year and P 2O5 Rate
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Gross Returns After Fertilizer Cost
as influenced by Year and P 2O5 Rate
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Assumes a $225 timothy hay price and $0.78 lb P2O5 11-52-0 (MAP 
$810/ton) price



Phosphorus Concentration as 
Influenced by P 2O5 Rate in 

Timothy
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Phosphorus Concentration as 
Influenced by P2O5 Rate in 

Timothy

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0 30 60 90 120 150 180 210 240

P
h

o
s
p

h
o

ru
s
 

C
o

n
c
e

n
tr

a
ti
o

n
 (

%
)

Rate of P2O5 Applied (lbs. acre-1)

2022 1st Cut

2022 2nd Cut

2023 1st Cut

2023 2nd Cut

2024 1st Cut



First Six Inches Change

P2O5 
Rate

Fall Soil 
Test  P 
2022

Fall Soil 
Test  P 
2023

Fall Soil 
Test P
2024

Change from 
Start

(ppm)

(lb/a) --------------------------- ppm--------------------------

0 5 3 7 2

30 7 5 7 0

60 7 6 8 1

120 17 13 18 1

240 53 40 50 -3



Potassium



Beginning Soil Test

K2O 
Rate

Spring
Soil Test 

K
2022

(lb/a) ppm

0 71.6

40 76.3

80 74.6

160 73.25

240 73.5

320 89.75





First Year Yields of Timothy in 2022 as 
Influenced by Potassium Applications
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Average Soil test for the field is 74 ppm for first foot.



2022 K Concentration of Timothy as 
Influenced by Potassium Concentration in 

Plant and Cuttings
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2nd  Year Yields of Timothy in 2023 as 
Influenced by Potassium Applications
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3 rd  Year Yields of Timothy in 2024 as 
Influenced by Potassium Applications
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First Foot Change

K2O 
Rate

Spring 
Soil Test  

K 
2022

Spring
Soil

Test K
2024

Change 
from Start

(ppm)

( lb /a) ------------ ppm ------------

0 72 71 -1

40 76 69 -7

80 75 75 0

160 73 77 +4

240 74 91 +17

320 90 102 +12



Questions?



First Foot Change

K2O 
Rate

Spring 
Soil 

Test  K 
2022

Spring 
Soil Test  

K 
2023

Spring 
Soil Test 

K 
2024

Change from 
Start

(ppm)

(lb/a)
--------------------------- ppm--------------------------

0 72 88 71 -1

40 76 83 69 -7

80 75 88 75 0

160 73 102 77 +4

240 74 130 91 +17

320 90 137 102 +12



Six to Twelve Inches Change

P2O5 
Rate

Fall Soil 
Test  P 
2022

Fall Soil 
Test  P 
2023

Fall Soil 
Test P
2024

Change from 
Start

(ppm)

(lb/a)
--------------------------- ppm--------------------------

0 15 10 4 -11

30 2 2 5 3

60 3 3 4 1

120 4 3 11 7

240 11 6 11 0



12 -24 Inches Change

P2O5 
Rate

Fall Soil 
Test  P 
2021

Fall Soil 
Test  P 
2023

Fall Soil 
Test P
2024

Change from 
Start

(ppm)

(lb/a)
--------------------------- ppm--------------------------

0 3 3 3 0

30 3 2 3 0

60 3 1 3 0

120 3 1 4 1

240 4 19 4 0



24 - 36 Inches Change

P2O5 
Rate

Fall Soil 
Test  P 
2021

Fall Soil 
Test  P 
2023

Fall Soil 
Test P
2024

Change from 
Start

(ppm)

(lb/a)
--------------------------- ppm--------------------------

0 2 7 3 1

30 3 5 3 0

60 3 2 3 0

120 3 1 3 0

240 4 4 3 -1



Questions?


