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Activity #1— Soll Sampling Plans




Activity #1 — Soil Sampling Plans

Alfalfa Price $ /ton

Grass Price $ /ton
Labor Rate$ ht

Soil Analysis Cost $ /sample




Soll 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

soll testing



How much does It cost?

Analysis cost per nutrient

P and K $15-30
N, P, K, pH, salinity, texture&40-50
+ micronutrients $65-80

Cost per acre
1 per acre=$15-80/ acre

1 per2.5acres=%6-32/ acre
1 per>acres=$3-16/ acre
1 perl0acres=%$1.50—%8/ acre



Does it pay?
Fertilizer need
(80lbsP) as MAP

Soil analysis

$750

Time & Shipping

$250

$1,000
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Does It pay?

Fertilizer need

Soll analysis

Adjusting the MAP rat
15Ibsan acre would p
sampling. Adjust N, K




Activity #2 — Nutrient Management Plan




Activity #2 — Nutrient Mgt. Plans

Alfalfa Price $  /ton
Grass Price$  /ton
Application Cost$  /acre
Pcost$ Ib
Ncost$ b
Kcost$ Ib
Scost$ |b




Nutrient Management Plan

Farm Name
Which recommendations to use?
Why you selected rates?

Total of fertilizer application?
Expected return on fertilizer”




How do | collect
representative
soll samples?






Select the
right tools

« Range from about
$75¢ $400for high
quality probes

o Several different

ptions:

Diameters

Open vs. close
plit

Push rods

Backsavers




0-12inch depths for routine soil fertility
0-24 inChdepth for nitrogen if possible

At least2-4 cups of soll per sample

Be consistent in timing and depth
over time.



Special Handling

Store inziplockor similar bag

Send straight to lalASAP

Air dry (if slow delivery to lab or you
want to keep some)

lce (for N If slow delivery to lab)

Do not freeze samples.
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Variation can be huge

Each circle represents 100
sqguare feet a field in Cache
county

Small dotg 0-3 ppm P
Large circle 20 ppm P

14% severely deficient
36% mod. deficient
50% needed P

27% does NOT need P

More typical in grazed
fields



Two most recommended approaches

Grid Sampling

/e
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Unknown variability

Zone Sampling

Known variability or patterns



Two most recommended approaches

Grid Sampling Zone Sampling
T

R
m

Nl

~_ |

Unknown variability Known variability or patterns




Accuracy (%)

100

N b O O
O O O O O

Which grid size to use?

3 fields in south Georgia in 2022

1 2.5 S 7.5 10

Number of samples per acres

Virk, Tucker, Harri022



ow to create grids?

 Log Out

A
-m
SonTesTPro

Soiltestpro.com

My GPS Coordinates

GARMIN

Garmin eTrex 10 - GPS navigator - hiking 2.2"

42 536 Reviewers noted: quality build * long batte

The eTrex 10 retains the core functionality, rugged constructic
life that made eTrex the most dependable GPS device availab

Handheld - Water Resistant

View product details

$102.79
+§7.20 est. tax

Amazon.com
Free delivery

4.6/5 ¥ (3.3K)



How to select points within grids

Grid Sampling Zone Sampling
e

Systematic™., Random Stratified
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How to select points within grids

Systematic Random Stratified
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Nitrogen Every year-

so you can credit carryover N for

nonlegumes
Phosphorus Every year if you are
+ close {vithin about 5 ppm

| P or50 ppm K) to critical
Potassium |evels. Otherwise, every
~2-3 years.
Micronutrients Rarely needed so less
frequent (4-5 years).

Watch for plant deficiencies



Which
RECOMMENDATION
should you
use?



K fertilizer guidelines for pastures/grass

Soll test K Nonrirrigated Irrigatec
lbs K20 per acre
200 200
160




P fertilizer guidelines

Soll test PNonirrigatedlrrigated
lbsP205 per acre

120 200
90 160
60 100
60 15

12-15 25

15+




N fertilizer guidelines

Table 2. Nitrogen recommendations for irrigated grass and grass-legume mixtures.

Yield potential of the site

Stand composition 1-2 tons/acre | 2-4 tons/acre | 4-6 tons/acre | 6-8 tons/acre
----------------- nitrogen recommendation (Ibs/acre) -----------------

100% grass 50 75! 100-150" 150-200'

75% grass, 25% legume 25 50 75-100 100-150'

50% grass. 50% legume 0 25 50 75

25% grass. 75% legume 0 0 25 50

'For pasture, split the total nitrogen rate into two or three separate applications. Apply 1/3 to
1/2 of the nitrogen in early spring, 1/3 to 1/2 in June, and the remainder n late August.
Schedule mid- and late-season nitrogen applications to comcide with irrigation or rainfall
events. For hay-pasture systems, apply 2/3 of the nitrogen in early spring and 1/3 after the
hay crop 1s removed to stimulate regrowth for grazing.




2021 Utah fertilizer
recommendation trials
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Private lab results

County Crop N P K
pPpm

Beaver Small Grain 15 7 178

Carbon Small Grain 7 8 196

Carbon Small Grain 12 8 182
Weber Alfalfa 4 14 99 3
Rich Alfalfa 10 4 338 17
San Juar Alfalfa 3 8 171 5
Sevier Alfalfa 14 12 152 6
lron Alfalfa 17 18 137 8
Beaver Corn 26 6 250 13
Box Elde Corn 32 10 608 6
Box Elde Corn 9 6 450 9
lron Corn 16 4 524 I




A private lab compared to
University guidelines

Elementa
Crop N P K S Zn S Gypsunr

Ibsnutrient / acre

Smallgrainc41 61 7 23 2 0 0
Alfalfa 19 71 32 29 1 20 100
Corn 98 100 0 51 3 100 500




- $/ acre

Corn 564 1771
Corn 704 1328
Alfalfa 233 443

Alfalfa 791 1222
Small Grain: 224 878

_ Small Grain: 201 740

Alfalfa 657 845

B Comn 362 853

R Small Grain: 341 351

Corn 418 962

Alfalfa 540 1333
Alfalfa 439 836



How much variation to expect in

soll test values?
100%

80%
60%

40%
o |

0%

N P K S Zn Mn B Cu
34% 38% 11% 62% 12% 16% 23% 15%




2021 Resul;;s

Onlyl of 12fields
responded In yield
to fertilizerX

Noneresponded In
forage quality

Small Grains Forage Yield (ton/a
W

0 -

Nonfertilized still most profitable!




2022— Repeated af/ sites

I Private Lab #2
2 Private Lab #3

we® / EEE USU
WASHINGTON KANE EJJ) 1 Control

{
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2022Results

Only1 of 7 fields ;
responded inyield @ .
to fertilizerX 7 4

Noneresponded ..,» ©
in forage quality “h°% >

Sevier

Nonfertilized still most profitable!



Optimizing
fertilizer
useduring
high prices

Pay careful attention to
guidelines and compare
several

Consider University
guidelines If you have

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



2022Sulfur Tnals

WASHINGTON KANE

8orless ppm S



Small grain forage

Carbon County
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. N
= o1 N o1

Dry alfalfa yield (tons / acre)

O
o

Alfalfa

E0Om/5m15 =30
Iron County '(;0” t Sevier County
ounty I

Cut Cut Cut Cut Cut Cut Cut Cut Cut Cut
1 2 3 4 1 2 3 1 2 3




20227Inc Trnals

BOX ELDER

DUCHESNE

IRON GARFIELD

SAN JUAN

WASHINGTON KANE

Soils with less than 0.8 ppm Zn



Alfalfa

5% m No Zinc m Zinc
c 2 .
o Weber Sevier Sevier
=
> 0.5
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Cutl Cut2 Cut4 Cutl Cut2 Cut3 Cut4 Cutl Cut2 Cut3
=6 Small Grain
85 Forage
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Weber Beaver Carbon



2022 Soll Conditioning Trials

BOX ELDER

SUMMIT
TOOELE
DUCHESNE
J -
U8 BON
el
MILLARD EMERY

Compost S
2000# 200 #

Q [ =

T = Humic Gypsum

200 # 1000 #




Rich County Alfalfa- 2 cut system

Cutl Cut 2

= N
O U1 P o1 N o1 W

o

Dry alfalfa yield (tons / acre)

m Control m ES® Gypsumm Humate m Compost



TAKE
AWAY S

No response t&ulfuror
Zincwhen soil tests are
low (less thar8 or 0.8

ppm)
Likely safe without S or Zn
unless soll tests are very

low and monitor plant
symptoms

Need more data oulfur
andsoll conditioning



Thank you

Matt.Yost@usu.edu
435-797-4210




