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Activity #1 –Soil Sampling Plans

Alfalfa
120 acres

Grass 
Hay
40 

acres



Activity #1 –Soil Sampling Plans

Alfalfa Price $___/ton
Grass Price $____/ton
Labor Rate $___/hr
Soil Analysis Cost $__/sample



Soil Sampling Plan

• Farm Name

• Where are you going to sample (mark on map)?

• How will you sample?

• How often will you sample?

• What will you analyze? 

• What will it cost per acre? 

• What is your expected returns per acre?



Why should you 
invest in 

soil testing?



How much does it cost?

P and K
N, P, K, pH, salinity, texture

+ micronutrients

$15-30 
$40-50
$65-80

1 per acre  = $15 –80 / acre

1 per 2.5acres = $6 –32 / acre

1 per 5 acres = $3 –16 / acre

1 per 10acres =$1.50 –$8 / acre

Cost per acre

Analysis cost per nutrient



Does it pay?

$750
Soil analysis

$1,000

Time & Shipping

$250
50 acres

$7,700

Fertilizer need 
(80 lbsP) as MAP



Does it pay?

$750
Soil analysis

$1,000

Time & Shipping

$250
50 acres

$7700

Fertilizer need 
(80 lbsP) as MAP

Adjusting the MAP rate by ~ 10-
15 lbsan acre would pay for the 
sampling. Adjust N, K, and other 
rates will reduce these returns.



Activity #2 –Nutrient Management Plan

Alfalfa
120 acres



Activity #2 –Nutrient Mgt. Plans

Alfalfa Price $___/ton
Grass Price $___/ton
Application Cost $___/acre
P cost $__/lb
N cost $__/lb
K cost $__/lb
S cost $__/lb



Nutrient Management Plan

• Farm Name

• Which recommendations to use?

• Why you selected rates?

• Total of fertilizer application?

• Expected return on fertilizer? 



How do I  collect 
representative 
soil samples?



How to 
Sample?



Select the 
right tools
• Range from about 

$75 ς$400 for high 
quality probes

• Several different 
options:
• Diameters
• Open vs. closed
• Split
• Push rods
• Backsavers



Depth 
and 

Amount

0-12 inch depths for routine soil fertility

0-24 inchdepth for nitrogen if possible

At least 2-4 cups of soil per sample.

Be consistent in timing and depth 
over time.



Special Handling

• Store in ziplockor similar bag
• Send straight to lab ASAP
• Air dry (if slow delivery to lab or you 

want to keep some) 
• Ice(for N if slow delivery to lab) 
• Do not freeze samples. 



Where to 
Sample?



• Each circle represents 100 
square feet a field in Cache 
county

• Small dot ς0-3 ppm P
• Large circle ς20 ppm P

• 14% severely deficient
• 36% mod. deficient
• 50% needed P
• 27% does NOT need P

More typical in grazed 
fields

Variation can be huge~0.50 acres



Two most recommended approaches

Unknown variability Known variability or patterns



Two most recommended approaches

Unknown variability Known variability or patterns

1st 2nd



Which grid size to use?

3 fields in south Georgia in 2022

Virk, Tucker, Harris, 2022
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How to create grids?

Soiltestpro.com



How to select points within grids



How to select points within grids

10 ft



How Often?



Nitrogen

Phosphorus

Potassium

Micronutrients

Every year –
so you can credit carryover N for 
nonlegumes

Every year if you are 
close (within about 5 ppm 

P or 50 ppm K) to critical 
levels. Otherwise, every 
~2-3 years.

Rarely needed so less 
frequent (~4-5 years). 
Watch for plant deficiencies



Which 
RECOMMENDATIONS

should you 
use?



K fertilizer guidelines for pastures/grass

0-12 
inches

Soil test K Non-irrigated Irrigated

ppm lbsK2O per acre

0-50 200 200

50-70 160 160

70-100 100 100

100-150 0 50

150+ 0 0



P fertilizer guidelines

0-12 
inches

Soil test PNon-irrigatedIrrigated

ppm lbsP2O5 per acre

0-4 120 200

4-8 90 160

8-10 60 100

10-12 60 15

12-15 25 0

15+ 0 0



N fertilizer guidelines



2021 Utah fertilizer 
recommendation trials

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Private lab results
County Crop N P K S

ppm
Beaver Small Grains 15 7 178 9
Carbon Small Grains 7 8 196 13
Carbon Small Grains 12 8 182 10
Weber Alfalfa 4 14 99 3
Rich Alfalfa 10 4 338 17

San Juan Alfalfa 3 8 171 5
Sevier Alfalfa 14 12 152 6
Iron Alfalfa 17 18 137 8

Beaver Corn 26 6 250 13
Box Elder Corn 32 10 608 6
Box Elder Corn 9 6 450 9

Iron Corn 16 7 524 7



A private lab compared to 
University guidelines

Crop N P K S Zn
Elemental 

S Gypsum

lbsnutrient / acre

Small grains 41 61 7 23 2 0 0

Alfalfa 19 71 32 29 1 20 100

Corn 98 100 0 51 3 100 500



Farm # Crop 2021 2022

$ / acre

1 Corn 564 1771
2 Corn 704 1328
3 Alfalfa 233 443
4 Alfalfa 791 1222
5 Small Grains 224 878

6 Small Grains 201 740

7 Alfalfa 657 845
8 Corn 362 853
9 Small Grains 341 351
10 Corn 418 962
11 Alfalfa 540 1333
12 Alfalfa 439 836



How much variation to expect in 
soil test values?

0%

20%

40%

60%

80%

100%

N P K S Zn Mn B Cu
34% 38% 11% 62% 12% 16% 23% 15%
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Only 1 of 12 fields 
responded in yield 
to fertilizerΧ 

Noneresponded in 
forage quality

2021 Results

Non-fertilized still most profitable!



2022 –Repeated at 7 sites

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Only 1 of 7 fields 
responded in yield 
to fertilizerΧ 

2022 Results

Non-fertilized still most profitable!

Noneresponded 
in forage quality



Optimizing 
fertilizer 
use during 
high prices

Pay careful attention to 
guidelines and compare 
several

Consider University 
guidelines if you havenΩt

Maintain soil test levels so 
you can safely cut back in 
high-cost years



2022 Sulfur Trials

8 or less ppm S

0 7.5 #
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Small grain forage
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2022 Zinc Trials

0 10 #

Soils with less than 0.8 ppm Zn
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2022 Soil Conditioning Trials

Compost 
2000 #

ES
200 #

Humic
200 #

Gypsum
1000 #
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Rich County Alfalfa –2 cut system



TAKE 
AWAYS

No response to Sulfuror 
Zincwhen soil tests are 
low (less than 8 or 0.8 
ppm)

Likely safe without S or Zn 
unless soil tests are very 
low and monitor plant 
symptoms 

Need more data on Sulfur
and soil conditioning



Thank you

Matt.Yost@usu.edu


