SOIL 4234 Laboratory #2
In-Field Soil Sampling (10 points)

Due Wednesday, last lab of the semester, at the beginning of lab
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Objectives
1. Learn how to collect a representative soil sample as a guide to nutrient management.

2. Understand variability in field scale fertilizer requirements between random sampling and grid sampling techniques.
Introduction


Collecting a representative soil sample is the first step in developing nutrient recommendations.  Proper soil sampling ensures nutrient recommendations are accurate for a specific management zone.  Specifics for obtaining a representative soil sample are outlined by Zhang and Arnall in OSU Extension Fact Sheet, PSS-2207.  
Many soil sampling strategies exist to encompass agronomic spatial variability and resolution.  Determining the appropriate soil sample strategy depends on agronomic, economic, and engineering criteria.  The soil sampling strategies investigated in this exercise are random sampling and grid sampling.  Random sampling involves randomly sampling the entire field and composite the sample.  Grid sampling uses geo-referenced fixed points and each grid is sampled and treated individually.  
Extension Fact Sheet-PSS-2207
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taken at random from an “apparenty unifom * 80-acrefekd.
Tho variation i great anough so that for some analyses tho
‘avorageis nota ood roprosentation oftho flld. Areas of tho
il with tho owast pH, phosphorus, and potassium valuos
‘wilnot ocoive adoquato ime or fertizor i recommendations
aro basad on the averago tost values

A singlo coro samps, or spadlul is oxtromaly risky
bacauso it may tost anywhoro in tho rango shown for cach
of the analysas. For @xampl, deficiencis for whoat coud
rango ffom 26101037 pounds of PO, and 2910 0 34 pounds
o 0. For allla, which has much groatornutriont roquirs-
‘mrts, doficencios could ranga from 2610 t0 04 pounds of
P,0, and 261010 120 pounds o K.O. Tris would also affoct
tha amount ofnirogen and ima requied. Obviously, uness
the 80 acras is dvided into loss variable units for testing,
‘soma araas of the ied wil recaiva Gither to0 much of too
it forizor and fme.

In dociding howlarge anarea canbo reprasaniod by ono
‘compositasampio (20 coros), e dotemining factoris ottho
‘umbarof acres involved,buather, the variabltyof hoarca.
‘Somalarge,unfom fieds canba represeniad wallby asinge
20-coro sampl, whil some highly variabl fiods nood 0 bo
Spitinto two or mora smaller areas for testing. Regardless
of the fiald siza or main area being sampled, unusual spots
i tho fod (satyor wat spots) should bo avoidad during tho
inifal random samping. Whon unusual spots mako up a
Significant aoa, thoy should bo sampled soparataly.

Sampling Where Nutrients are Banded

Itis a challongo to samplo flods whoro fotizars havo
bosnbandappliod. Resoarch has shownthatsoiltotPvaluos
are not increasod boyond 2 inchas fom tho band of fortizer
placoment. f a soil samplo i colctad ffom tho banding
20n0, it has the ik fo reatly skow tho rosusof a soltost,

Table 1. Varabilty of an 80 Acro Feld Basd on Soil Tests
of 40 Individual SoilCores:

ol Test Vaes

t0know tho rosidual of past bandings, o1t i recommendod
10 samplo i tho area around the rows.

‘When sampiing whare band location s known, but now
fow placament is unknown, thera is a sampiing schema
that can bs used 1o gvo a moro accurate fosull. A minimum
number o sub-samples aro roquired from the aroa batwoen
twobands forovery ono sub-sampio collocted from tho band.
“Tablo 2 shows how many sub-samplos botwoen bands nood
t0bo colloctad for oo sub-sampl from tho band for diforont
fow spacing

Table 2. The numbr of sub-samples to collect from be-
‘tween bands for aach sub-sample within band.

‘8and spacing Subssamplos
™ betwaon bands
15 10
2 18
£ 2
i 27

‘When collcting sl samplos froma fokd whoro provious
bands are unknown,tha common racommendation s that for
vary oro taken, ollctan axira sample half the distanca of
thorowspacngaway romiho irstcore. Forexampl, samping
a fld that was proviously in com on 30-nch row spacing
‘whon you collot oo coro sample, move over 15 nchos and
collectasacond samplabefora moving on. Tharafors, nstead
o1 15 cores ttal, you nead o colect 15 pais, or 30 cores o
make acompasitasampla.Thismathodhas shown toimprove
the accuracy of he sofl sample greaty. The most mportant
thing © koop in mind i tha tho groatest ator occurs whon
100 fow samples are taken. By increasing the number ofsoil
‘samplos collctod por composito the accuracy of tho so fost
resuls ara improved.

Sample at Proper Depth

Cultivated Fields

Formost ol teststho sampling dopthis th ilage depth.
“Tha reason o his is because most crops have thei graatast
o0t activity i the tilago dopth. Obaining a roprosariative
‘samplo wih rogar 0 dopth moans that aach of tho 20 cos
taken flom an arca should be from simiar dapth, ilage, or
sixinches. Soi osts aro gonorally cabrated on tho basis of
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anacre furow sics, pproximataly two milion pounds ofsoil
intho top sx nchos.

For dosp-rootod nologumes such as whoat, bormudag-
rass,sorghum, and cotion,  separato samplo oprosntativo
of tha subsail shoukd be faken in addiion t th tlage dopth
orsixinch sample. This subsall samplo should oprasent
Iayorofsoi fom 6 10 18 nchos bolow tho surface. Bocauso
nitrato-nirogenis mobiainiha sol, atest o avalableirogen
(andior chiordo and sulfato) ntho subsoilsamplowil provido
‘amora completapicuraof available mabilenutfiontsfor hase
crops (Figuro 3) and can save feriizor xpensos.

Figure3. Asoll probeis
2good tool for obtai
ing soil samplos. Push
the tubeto the six-inch
dopth and romove the
ore. Thentaka hefs-o
18inch core through
the same hole for the
subsoil test.

No-tll Fields

Nonculfvated fieds shouid be sampled fo a depth of
sixinches, again becausa tis s he affecive dapth of most
troatmonts and tho dopth of most oot actvity. Nutions fom
fortizar, arimal manura, and ima can be accumuiated on the
surtace fhey are surace appied without incorporation. Asat
ofsamplos fromtho toptwoinchos wilholp ontfystratiication
of nutients and i especialy important for p datarmination
forno-tlfalds. I nutfion lss in runof i the main concern,
the two-inch samplo isbatir than a sxnch samplo becauss
only the surface inch or two is indiroct contact with suriace
runof,

Salinity Diagnosis

‘Whon saltaccumuation’s suspectod as a causa of poor
stand ostablishmont and tho samplo is boing taken aftor
plantng, then the deph of sampiing should approximate
the saeding depth (ona 1o throa inches). This i especially
important whon conitions havo boon favorabio for soluble
sals o movo upward and accumulato noar tho surfaco aftor
plantng. Sinco excess sals are most harmil o germination
and saading vigo, i i tis shallow dopth which should ba
tostod. At ofhr imos during tho ycar, asamplo of tho onira
lage dopth may bo most ussfu 1 tostfor salt accumulaton.

Send Samples for Analysis

Soilsamplobags aro avaiabie at local county Extonsion
offices. Extonsion offices wil mal your sampios o tho OSU
ol Wator and Forage Analyial Laboratory and assist you
toitorprettost rsult.
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The Oklahoma Cooperative Extension Service
Bringing the University to You!

‘The Cooperative Extension Service is the largest,
‘most successfulinformal educational organization in
theworl. tisanationwide systemfundedandguided
by a partnership of federal, state, and local gove-
‘ments that delvers information to help people help
themselves hrough the land-grantuniversiy system.

Extension carries ot programs i the broad catego-
iesof agrculture, naturalresources andenvironment
family and consumer sciences; 4-H and other youth:
and community resource development. Extension
staff members live and work among the people they
senve 1o help stimulate and educate Americans o
plan ahead and cope with their problems.

‘Some characteritics of the Cooperative Extension

system are:

* The federal, state, and local governments
cooperatively share in is financial support and
program direction.

Itis administered by the land-grant university as
Gesignated by the state legisiature through an
Extension director.

Extension programs are nonpoliica, objective,
and research-based information

tprovides practical problem-oriented education

R T e

for people o all ages. It is designated to take
the knowledge of the university to those persons
‘who do not or cannot partcipate in the formal
classroom instruction of the universiy.

It utiizes research from universiy, government,
‘and other sources to help people make their own
decisions.

More than a milion volunteers help mutiply the
impact of the Extension professional staf

It dispenses no funds to the public.

Itis not a reguiatory agency, but it does inform
peopleoi reguiations and o theiroptions inmeet-
ing them.

Local programs are developed and carriedoutin
full recognition of national problems and goals

The Extension staff educates people through
personal contacts, meetings, demonsirations,
‘and the mass media.

Extension has the buit-in flexiilty to adjust ts
programs and subject matter to meetnewnesds.
‘Activities hifrom year toyear as ciizen groups
‘and Extension workers close to the problems
‘advise changes.
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Procedures
A 20.7 acre field under management of a local producer will be sampled (Figure 1).. The field will be sampled utilizing two techniques (random and grid). 
Random sampling.  (Composite) Collect random sample cores on the top 6 inches for the entire field (Figure 1). Mix collected samples well.
Grid sampling.  Collect sample cores on the top 6 inches around a single grid point (Fig. 2). Mix composite samples well. 
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OKLAHOMA COOPERATIVE EXTENSION SERviICE PSS-2207

How to Get
a Good Soil Sample

Hailin Zhang

Dicctor, S, Waieran Forags Analycalabortory

Brian Amall
Ntient Mansgement Speciis

Sof tsts provide a sciniic basis for avaluating aval
‘o plantnutionts incropland,pasturos, lawns, and ardons.
‘Analyses of so samples can halp famars and homeowners
fine-tuno nutront applcations from fortizers, iosolds, and
‘aimal manure. Properly managing the amount of nurents
‘addod 1o the S0l can save money and protact the environ.
ment

‘Soi nutrionis vary by location, siops, soil dopth soil
texture, organic mattar contan, and past managament prac
28, 50 gating a good soil sampla stands out 25 a major
factor affecting the accuracy and usefuiness of soil osting
“Thi factsho outines soms spaciic considorations which
‘Should bo taken nto account o gat the groatost bansft from
sol testing.

Sample Soil at the Right Time

Fiokds usad for production of cuvated crops may bo
‘samplod any tima affer harvast or before planting. Gener.
ally, two wasks shouid bo allowad for mailing, analyss, and
reporting o resus. Addiional ima may noad o ba allted
for ordoring and application of fortizars, manurs, or im0
materils. Noncuitvated falds shoukd ba sampled during the
‘Gomant season. In eiher casa, do not sample immadiataly
aftr imo, fotizor, or manuro applcations because hoso
‘samgios do no reprosant 1o truo i fortity

Fiolds shoud bo tosted annually to moasuro tho avail
abio nirogen pool o as froquontly as necossary 1o gain an
undarstanding of how soil propertes may ba changing in
elaton o culural practicos and crop producton.

Collect a Representative Sample

Gotting a reprosentative samplo i smpie, but notcasy.
Rasaarch at OSU and other univrsites has dleary shown
that a minimum of 20 cores or small samglas taken randomly
from tha field or area of iterest ara necassary (0 obiain a
‘sample which wil reprasent an average of the sol 1 tha fld
(Figuro1). Thosa coros should bo collectod ina cloan plastc
‘bucket 1o avoid matal contamination) and mixed thoroughly
byhand. Tho samplo bag shouid bo fld fom the mixture. A
‘onspint (05U soflsampls bag ) sample susually adoquato
foralltests which might be required. f he sampl i too wet
o mix, it shouk ba spread out o oy soma and then mixed,
o samping shoukd bo delayed unt the fold is drr.

Oklahoma Cooperative Extension Fact Shests
‘are aiso available on our website at
hitp:/iosufacts.okstate.edu

Nirate N (biA)
s8588¢8

8

I
Number of Samplos in Composio

Figure 1. The minimum number of core samples needed
tomakoa reprosontative composito sample s about 20.

Figura 2. Divide field into uniform sampling areas and
follow  random patern when sampling. Avoid unusual
‘Spots and try to obtain a roprasentative sampl.

tis important to ramambr that the sample cbiained by
tha above procedure wil ba an average of th area sampled.
Htho aroa samplod s axtramoly variab intho sl roportios
‘whichara going toba astad, then t may ba bater o separate
thofiedintosmaleraroas, andgatareprosantativo (20cores)
‘samplo ffom ach of theso aroas in ordar 0 detormine how
variablo he fiold i (Figuro 2). In this way, it may bo pos-
sibla o froat som araas of the field diferanily from ofhers
‘and romove variabity 5o tha the flod can bo sampled and

ion of Agricultural Sciences and Natural Resources + Oklahoma State University
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Figure 1. Sampling area for random and grid sampling techniques.
.

Results and Report
	
	Table 1.  Soil test results from entire field random sampling and grid sampling.

	Sample
	Acres
	Crop
	Yield Goal 
	NO3-N†
	N 
Req.‡
	P†
	P2O5 Req.‡
	K†
	K2O Req.‡
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	† Soil test units are lbs/acre for N and indexes for P and K.  
‡ Requirements are lbs/acre for N, P2O5, and K2O.




Questions/Reports

For Questions 1 & 2 fill the a table similar to the above with proper headings, labels, title, and any other required information.

1. (3 pts.) Using the Pete Sheets that Dr. Arnall has on his door, calculate the total amount of lime, N, P2O5, and K2O needed to fertilize each grid (lbs/grid) and sum the total N, P2O5, and K2O needed for the entire field (lbs/field) using the two sampling techniques, for 60 bu/ac, adjusting pH to 6.8(pH factsheet from lab 3).
2. (3 pts.) Assuming fertilizer costs of $165/ton lime, $0.62/lb N, $0.77/lb P2O5, and $0.53/lb K2O, calculate the total cost of fertilizer for the entire field using the two sampling techniques.
3. (3 pts.) Give reasoning for the benefits of the grid sampling of THIS field?  i.e. Was it cheaper, did you actually apply more or less fertilizer, what is more beneficial?
4. (1 pt.) When is it typically best to soil sample?

5. (2 pt.) What kind of field conditions would it be more favorable to grid sample?

6. (2 pt.) What are two factors that may influence the cell size for the grid sampling technique?

7. (2 pts.) When soil sampling a field that has had nutrients applied in bands, why is it important to know where the previous bands were located? 

8. (2 pts.) If the cost of soil sampling and soil testing was not a factor, explain the benefit of soil sampling based on grids to make nutrient recommendations compared to a composite for the entire field.  
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