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Nitrogen
Recommendations

Timothy First Cut Yield as
influenced by Nitrogen Rate

Soil Testing is a must.
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2013 - 13 and 52 Ib at in top ft. of soil for Prosser and Othello, respectively.
2014 - 22 and 16 Ib a! in top ft. of soil for Prosser and Othello, respectively.

2015 - 6 and 10 |h a1 in ton foot of snil for Prosser and Othelln.resnectivelv
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Pounds of N per acre to
maximize yield at
- different soil test levels
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Soil Test Level in (Ibs. acre?)

How to Calculate (Ib. N First
Foot Acre1)in Soil

| from Soil Test

m 2 ppm NO3- + 2 ppm NH4* =4 ppm N

= 4 ppm N * 4 million Ibs. acre ft1 = 16 Ib of N
acre’l
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2014 Othello Lodging and
Ejionomic Return w/o Quality

16 Ib. acre™! in top foot of soil in spring
Optimum economic yield 106 Ib. acre!

2014 Prosser Lodging and
Economic Return w/o Quality

22 |b. acre! in top foot of soil in spring
Optimum economic yield 106 Ib. acre!
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2015 Prosser Lodging and
Economic Return w/o Quality

10 Ib. acre'! in top foot of soil in spring
Optimum economic yield 174 Ib. acre!

2015 Othello Lodging and
Economic Return w/o Quality

10 Ib. acre™! in top foot of soil in spring
Optimum economic yield 187 Ib. acre!

Upper Leaves N
Concentration

m The upper leaves optimum nitrogen
concentration to maximize profit is
3.15% at the vegetative stage, stems
six inches in length and 3.36% at the
early boot stage when stems were 26
inches in length.
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2 -129 2 -128
2.1 -124 2.1 -137
2.2 -119 2.2 -143
2.3 -112 2.3 -147
2.4 -103 2.4 -147
2.5 -93 2.5 -144
2.6 -82 2.6 -139
2.7 -70 2.7 -130
2.8 -57 2.8 -119
29 -42 2.9 -104

3 -26 3 -87
3.1 -8 3.1 -67
3.2 11 3.2 -44
3.3 31 3.3 -18
3.4 52 3.4 11
35 75 35 43
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Measuring greeness - at least
20 readings are required
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Steps to use SPAD meter

1. When spreading fertilizer double
spread fertilizer on a strip of the field at
least 10 feet wide and mark in a way to
find later for your reference reading

. Check field with SPAD meter when
stems inside timothy plant are about 6"
long. Do SPAD meter readings at this
stage has been near the first week in
May in the Basin.

Steps to use SPAD meter

3.%ollect at least 20 readings in each field, 20

in double spread area and find avg. for each

. Divide the avg. field reading by avg. of

double spread area reading, this is RCM

. Read recommendation from table using RCM

and apply N through sprinkler if necessary.

. At harvest time core bales and submit sample

to lab and see what protein has come back
with. It should be around 9%.

Fertilizer recommendations for

CMveg & RCMboot readings

0.5 -136 0.5 -116
0.55 -126 0.55 -121
0.6 -114 0.6 -120
0.65 -100 0.65 -114
0.7 -84 0.7 -102
0.75 -66 0.75 -84
0.8 -45 0.8 -61
0.85 0 0.85 0
0.9 3 0.9 1
0.95 30 0.95 40
1 59 1 85
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Other N Considerations

m For 2 cut hay systems, apply 1/3 of
first cut N rate after the hay crop is
removed. For 3 cut systems apply V4
of 1t cut rate for cuts 2 and 3.

m Schedule mid- and late-season

nitrogen applications to coincide with
irrigation or rainfall events.
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Phosphorus

First Year Yields of Timothy in 2022 as
Influenced by Phosphorus Application

9 ¢ 1st Cut

2.67m 2nd Cut

A Total
Poly. (1st Cut)

0.46—Linear (2nd Cut)

—Poly. (Total)
30 60 90 120 150 180 210 240
P,0; Rate Applied (Ib. acre)

60 Ibs acre™! of P,0; increased 15t cutting yield and total yield by
0.64 tons acre!

1/12/2024




Table 3. Phosphorus (Ibs P,0_/acre) recommendations for grass and legume pastures in
the interior Columbia Basin (Shewmaker, 2010).

P Recommendation®*
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Soil Test P? Irrigated Rainfed Irrigated Rainfed
(ppm or mg/kg) (b P,O./acre) (Ib P,O/acre) (kg P,0O./ha) (kg P,O./ha)
Oto3 100 to 125 60 to 100 112 to 125 67 to 112
4107 40t0 60 84 to 112 45 t0 67
8t010 50to0 75 20to 40 56 to 84 221t045
11to 15 0to 50 10 to 20 0to 56 1to 22
15 and above 0 0 0 0

" Soil test P is based on a 12-inch (30.4 cm) sample depth and sodium bicarbonate soil extract (Olsen
method).

Fertilizer labels are expressed in percent P,O,. To convert P,O,to P, multiply by 0.44.

Refer to local fertilizer guides for more specific recommendations.
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2022 Spring and 2023 Fall Phosphorus
+pplication Influence on Timothy Yield
3.2

@ 2022 1st Cut
Spring Applic.

Yield (Tons acre'!)
NN

2023 1st Cut
Fall Applic.
60 90 120 150 180 210 240
P,0; Rate Applied (Ib. acre)

+

Potassium




First Year Yields of Timothy in 2022 as
Influenced by Potassium Applications

6

® First Cut

Second Cut

A Total Yield

Id (Tons acre'!)

Linear (First Cut)

80 120 160 200 240 320
K,0 Rate Applied (Ib. acre)

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

2.6
2.4
2.2

2
1.8 @ 1st Cut

® 2nd Cut
Linear (1st Cut)
—Poly. (2nd Cut)

K Concentration (%)

80 120 160 200 240 280 320
K,0 Rate Applied (Ib. acre)

Table 4. Potassium (Ibs K,O/acre) rates based on parts per million K in the soil for grass
and grass legume pastures.

K Fertilizer Recommenda-

Soil Test K* tion® K Fertilizer Recommendation®
(ppm in the soil) (Ib K,O/acre) (kg K,O/hectare)
0 to 40¢ 180 to 220 202 to 246
40to 70 140 to 180 157 to 202
7010 100 80 to[120] 90 to 134
100 to 150 40to 60 45 to 67
Above 150 0 0

2Soil test K is based on a 12-inch (30 cm) sample depth and sodium bicarbonate soil extract. Sodium
acetate or ammonium acetate extraction should give similar results.

% is expressed as both the oxide and elemental forms: K,0 x 0.83 =K or K x 1.20 = K,0.
< Low testing soils are severely limiting

Source: Koenig, R., M. Nelson, J. Barnhill, and D. Miner. 2002 Fertilizer Management for Grass and
Grass — Legume Mixtures. AG-FG-03. Utah State University Extension. https:/digitalcommons.usu
edu/cgi/viewcontent.cgi?article=1008&context=extension_histall Accessed 3/12/2020.
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2022 and 2023 Yield of Timothy as Influenced
_|_ by Potassium Fertilization

(Tons acre'l)

Yield

3.6

3.4 : @ 2022 Spring

Applic.
® 2023 Fall
© Applic.

)
[N]

- Linear (2022

Spring Applic.)
—pPoly. (2023
Fall Applic.)

80 120 160 200 240 280 320
K,0 Rate Applied (Ib. acre)

Summary

m Soil nitrate levels in the spring have a
strong influence on optimum N
application

= We have developed an excel
spreadsheet to help with N
applications if you know Ibs/acre of N
in the first foot

m Spring applications of P appears to be
more effective than fall applications

Summary

m Timothy appears to be very efficient in
mining sufficient K even in low testing
soils.

m More research is needed in fertility of
P and K in grass crops.

m Research dollars to do research for

forage grasses is extremely difficult to
obtain.
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