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Introduction 

This notebook contains a vartety of resources that you will tum to over and over as you work 
with agricultural operators. 

TIle design folows the outline of the "Fundamentals· course, allowing you to add notes and handouts. 
Space has been left Intentionally for you to add materials in the future. The MDA Nutrient Management 
Program will help you keep your "Law, Regulations and Reference ManlJar up to date. This notebook 
however, is yours. Use the Internet references and continuing education courses to keep your notes up 
to date. Add materials that relate to the type of operations you work with, 

Materials for ··Fundamentals of NLltrient Management Course" 
1) Textbook: MChesapeake Bay Region Nutrient Management Training Manual" 

New version just released digitally: 
tittp:/Iwww . agnr.umd.eduJuserslwaterqua~emeslnutrient_managementJmanmh2006.htm 

2) Notebook: "Maryl...,d Nutrient Management Law, Regulations and Manual-

3) Consultant's Resource Notebook 

Course Desc.rtptJon for "Fundamentals of Nutrient Management"' 
This two-day course provides instruction in the basic concepts of nutrient management required 

to pa~ the Nutrient Management Certification exam. The exam consists of 100 mUltiple choice ques
tions from nine knowledge areas. Eight of ~ knowtedge areas are covered by the ·Chesapeake Bay 
Region Nutrient Management Training Manual." Each· of the Bay states uses this core question poe{ for 
its certification exam. The ninth knowledge area is specific to Ma~land. 

Knowledge Area Percentage 

1. General Nutrient Management • 10 
2. Basic Soil Science 12 

- ---- 3--:--Agncultural & Environmental Management 15 
4. Sampling, Testing and Analysis 10 
5. Bask: Soil Ferblity 15 
6. Fertilizer Management 10 
7.- Manure Management 12 
B. BlosoIIds (Sludge) Management 6 
9. Technical Recommendations, Regulations & Incentives 10 

Total 100 

Reciprocity Agreements 
Maryland, Pen nsytvanla , Virginia and Delaware have recfprocity agreements on training, eXam stan
dards, certification and continuing education credits. Persons seeking certification in Maryland who 
plan to work In PA, VA or·DE need to consult their state nutr\ent management program for· state-specHk: 
regulations and requirements. 

Questions or comments shoukl be directed to: 
Maryland Nutrient Management Program 

Maryland Department of Agriculture 
50 Harry'S. Truman ParkWay 

Annapolis, MD 21401 
Phone: 410-841-5959 Fax: 410-841-5950 



Consultanfs Resource- Notebook 
Tabre of Contents 

I. Soli Science and Soil Fertility Tools 
• Maryland Leaching Indices for Nitrates-and Soluble Nutrients 
• , Rainfall Data for Maryland Counties 
• Sources to( SoH Maps 
• Soil pH Management. and Determining lJming Rates 

II. Soil, Tissue & Manure Assessment 
• Soil Sampling Procedures for Nutrient.Management 
• Comparison of Soil Test Labs 
• Equivalent Phosphorus Index ThreshoJd Levels 
• Making Decisions for Nitrogen FertiHzation Using PSNT 
• Plant Tissue Analysis 
• Comparison of Some Labs Testing Plant Tissue 
• Sampling 'Manure for Nutrient Content 
• Comparison of Some Labs Testing Manure ' 
• Sampling Utter for Nutrient Content in Poultry Houses 

Ilf. Developing Nutrient Recommenda~ons 
• MOJs Agronomic Soil Capability Assessment Program (MASCAP) 
• Phosphorus Removal by Crops In M1d.:Atlantic 
• The Maryland Phosphorus Site Index: An Overview 

IV. Management of Nutrient Sources 
• Manure Managem , 

Manure Production Rate and QuCWltity Estimation 
Density of Bedding Materials 
Determining the Amount Of Manure in a Pile or a Pool 
Poultry Waste Production & Storage Calculation Sheet 
Converting From Dry-weight to Wet-weight Basis 

• BiosoJids/studge, -
MOE: Sewage Sludge Utilization In Maryland 
Guidelines for Application of Digested. Sewage Sludge & 

Composted Sewage Sludge to Agricultural Land 

V. Certification and Licensing' 
• Application for Consultant Certification & Application for Ucense 
• Guidellnes & Procedures for Inspection of Certified Nutrient 

Management Plans 
• Guidelkles for Continuing Education & Request for Approval Fonn 

Marytand Nutrieht Management Program 



VI. Plan Development ) 

• Finding Watershed Codes on the Internet 
• Watershed Codes & Watershed Map Order Form 
• Plan Reporting Fonn 
• AOnuallmplementation Report Form & lristructions 

VII. Incentives 
• Technical Assistance and Cost Share Program 
• Income Tax Subtractions 

Appendix 1: Software & Internet Resources 
• Nutrient Management Resources on the Internet 
• Nutrient Management Plaming Software 

Appendix 2: Nutrient Recormnendations not yet In the Reference Manual 
• FertIlizer Recommendations for Landscape Trees & Shrubs 
• Mineralization Rates for Organic Nutrient Sources 

Appendix 3: Telephone Contacts 
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For the Nutrient Management Advisor 

Soil Sampling Procedures 
for Nutrient Management. 

1. Define the management units. A management area. is an ,area 
that can arid will be managed separately from any other. If . 
diff~t neld areas have different soil types, past Clopping 
histories, or different production potentials, :these areas should 
be sampled separately and managed separately (See Figure 
1). If it is irnposs~le for a farmer to manage different areas 
separately. they should be treated as one management unit. 

2. Sample the management units. Bach unit should be sampled 
separately. Follow these steps for each management unit. 

• Collect 15 to 20 samples in a clean plastic bucket. 
• Take samples from thr<?ughout the entire area of the unit. 
• Follow a sampling pattern similar to that in Figure Z. 
• . A void sampling unusual areas such as windbreaks, old fence 

lines, wet areas or areas near: lime rock roads. 
• Scrape away any surface residues. 

Flpre ]: There ar~ 6 different 
managtmlent units in thisfield 
bectluse. of differences in landscape 
position qnd past maJUJgsmtm1. 

. Figure .2: Sample/rom 
ths entire area 0/ the 
mallagemel1t rmlt. 

• Sample to the correct d~(S~_Etgu~e--')._ -,--------1-

• 2 inches for monitoring pH on no till cropiand and 
pasture 
• 8 inches for fertility samples on cropland and pasture· 
• 12 inches for PSNT 

3. Mix the sample. Thorough mixiog is essential. 
• Sieve the samples through the sieve into a receivin$ box. If 

the sample is hard or strongly aggregated; uSe a mall~'U? 
help break up soil aggregates. .. 

• Transfer the sqil to the ODJOB mixer. Roll the lIlixer at least 
50.revolutions. Spread the sample out. . 

• Return the soil to the receiving box. Spread the sample out. . 

No till 8Jld 
pastUtI!-2~ (fOT 
pH mOD1tori.ng 

Dilly) 

Figure 3: ~lJ'le to the 
COITe.ct depth., 



Soil SamI1ling Procedures for Nutrient Management 
(continued) 

• Take :5 scoops of soil from different parts of the sample 
to provide a total soil volwne of app~ely 1 pint. 

• Pla~ the sOil into the sample bag. 
• . Take'the soil back to the office.' 

4. Drying the sample. 
• Spread the sample out in a warm place overnight to air 

dryil 
• DO NOT HEAT the soiL 

S. Label and place the soil into a soil bag. 

6. Fill out the information sheet as completely and 
accurately as possible, 

February 2006, Agricultural Nutrient Management Program 

Figure 4: 'Thorough mixing 
is mmtiaJ. ' 

The Uni versily 0 r MII}'lInd Is equal opportun!\y. The Univeraity'll policie&, P!OgrBtll$. and aed vi ties arc III conf'on:nance with pcninont FcdJ:~ 
and Slate IIlWl and regulllioAS on nORdiscrimio.arioa regarding !lICe, color, rofia.ion, aao,. nariODAJ origln.llellder-, se.rualorient:lUon, IIIIlrical OJ 

parenlal,l2lUS, Of djlabilliy, Inquiries regarding c.GmpIi.nee with Ti~ V1 of tho eMl Ripu Ad 01 1964, U 4IOOIlded; TiLle tx of~ 
Ed~onal.AmendrneAt5; Section S04 oflh6lt4:b~ltatlon ACI or 1973; and the Amettcans WIIb Dis2bllltios Ac;l of'I990; 01 reJ!.tecl IepI 
~u~1Ii slto~1d be direc.tod 'to Ihc Ojrcclor of H\Im8D R«*1In:cI M8IIGgcsnent, Offi eC of the bcaa, College of Agrictalll.1n and Nalur:al 
Ruoim:a, SyIllOllS H." College- Park, MIl 20742. ' 
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C . ('" "IT tLab I ompansl>_ ()f ~IJ. es s 
(Labs Participating in the 2000 Sample Exchllnge) 

I (2{28/08 update) 

1'\ 

I 

Lab Cost AnalYses Comments Soil Submiuion Ordering Supplies 
I I Form on Website? 

A & L Eastern Agricultural $7.60 ~!J!ic MebUcJi PackgKe Seveml micromrtrient Yes. Gato Order fum is on the website. 
Lab (MehIiclt..J) .rut OJ.4, P, KJ Ca, Mg, Ca, combinations are also 
7621 Whitepine Road without recs pH, bnffer pH.ICEe, available. See Schedule of www.a1-labs-eastem.C()rn/ \VWW.al-labs-eastemcoml 
Richmond, VA 23237 percent base ftion of Fees. agri agri 
Ph: 804-743~9401 cations 
www.al-Iabs-eastemcom Choose "Submittal Ponn" Choose "Download th.e Supply 

$8.40 I!!fi§i CBr!i~-Ammoniam next to Soil Anal)'sis. Orderfonn." 
(Bray- Aceta~) fa~~ (SAl) 
Ammonium OM, P, ~ ea. ~g, Ca, pH, 
Acetate) bntIer pH, CB~ percent 
without recs base saturatlon1of cations 

Agri Analysis, Inc. ~6.50 ~ km Lab bas pick-up locations in Yes. Go to Call 717-6S6-9326 or send e-
280 Newport Road tomm~rclal pH, buffer pH, . e Cecil County, Walkersville, www.agrianalysis.com mail to info@agrianalysis.C()Jn 
PO Box 483 $8.lS requirement, P OJ,K~O, at, andXeymar. for bags aild info sheets. 
Leola, PA 17540 private Mg,CEC <10 samples ~ $5.00; Click on "R~ources." 
Ph: 717-656·9326 10-20 samples - SO.50 each; 
www.agri8Il81ysis.com ~ >20 samples - $10.00 Scroll down to 1he Soil 

58.7S SBA+OM Information beading and 
~ coJlllDereial See website for routes. click on "Soil Request 

$10.00 Also have sevetal analyte Foon Page 1." . 
~rivate lists with trace elements Reduced shipping rates are 

(see website). I also available through. DHL. 
Brookside Laboratories, Ino. WUlbe ~ I Broobide does not provide Yes. Call 419-753-2448 to order 
308 South Main Street determloed PH. OM, Mehliph-3 P, MIl, lees. COnsultants develop soil bags. 
New Knoxville, OH 45871 by. Zn, B, Ol, Fe. Al, CEe, . the recs. Brookside prefers www.blinc.C()m/ 
Ph: 4-19-753-2448 COIlswtlUlt percent base !i~on of to receive samples from worksbeetJXif1 
~.blinc.com 

- -
cations, S, Bray; D P their co~tantS otUy. SoilWo.rkshret. pdf 

-- -

NOTES: 1 
• .ASSUM.E PAYMENT MUST BE INCLUDED WITH SAM7LES. ' . . . 
• Orplli~ mlli1l5- (OM) iJ UI impor\.uIl soil ptOS1IIrty 10 trade. but I. not offrnid' 50me wio pacPglII. Producen ate adviled to rtqLlclt OM aVlIIllf1hey ChoOK a lab 1hn cful-ges sn IddiUonaJ. fee fOr the informatiDn. 
• Soil tcxtarCl II Dot o.lfecod by moll lab. md I. very OllpomivCl by those wbo cJJ offC!{ iL Obtain information.from soil BIlrvey ,lIM delamlnin,the dom.inAlll. /napping unit ora field. . 
• SlIJ'Iple deplbs should. be 8 £nob", I -
" nlCrD Is no need 10 'nqLl oat rooonmendat1011.5 .from thD roll toll 1lIbs. 
• Web p!lgol IIU updiatad 1I-~uently and addn!aaee rae tho &all infonmiion abe. JJII.y obange.lfthls ~ go 10 the lab'! home page and ibUow the I.itb to tho IOU infocmlll.on sheel 

AGRICUL tUW. NI1TllIBNl' ¥ANAO£M9fI' ~ 

(.381) o(lISoUlr. FAX (301) 114-7375 

1145 COLE STUDI!N1' ACTIYl'1lll8 BUIL~G "1lMllOIoIloI1iNTAL ECWIC! AND 'nCBHOLOOY " OOLU!Oa fAAlC, M' .. R. T\.N'ID lOla· 1 038 
I 

"""-"'''n'''''''' • i """""""'" ~-"""' ....... .,...,.""""""'" '''''' ....... 



. I Comparison of Soil Tut Labs 
(La.bs P~rticipating in the 2000 Sample Exchange) 

Lab Cost Aoalyses Comments Soil Submission Form Ordering Supplies 
I on Website? 

Pennsylvania Agricultural $9.00 ~tlll!l!!ld §!Zg:u ~ website for more Yes. Go to Call 814-S63-0841 to 
Analytical Services pH, Mchlich' requirement, analyses. purchase kits. 
Penn State University P, K, ca, Mg, r OJ, S www.n3sLpsu.edul 
Universi1;y Park. PA 16802 Submissionforrns _ allhbnl 
Ph: 814-863-0841 $5.00 QM 
www.aasLpsu.edu CLkk on the desired tonn. 

Spectrum Analytic, Inc. S7.00 §! , I Dealer price is avaUable Yes. Ooto Onter form is on the 
PO Box 639 (dealer) pH, bnfferpH, OM. P, K, Ca, to MCE or other website. 

I 

1.081 Jamison Road NW $10,00 Mg, CEC. percent base consultants. Soil info www.spectrumanalytic.com/ 
Washington Com House, (grower) ,a_onoftns tOIm would have. to servic:eslfonnslagsoil. pdf www.spectrum.ana1ytic. 
OH43160 indicate "MCE" under com/services/supplies 
Ph: 800·321·1562 510.00 §A "company," and the 
www.spectrumana1ytic.com (dealer) Basic packagelplus.!mY.l of 58.1Dple mU61. be sent by 

. $13.00 the following J B, en, Fe, Mll, the MCE office. Report 
(grower) s,Zn comes back to MCB, not I 

!he grower. Checks from 
lndividWl1growers are 

I 
I OK. 

University afDelaware S7.50 M3 Routine Anmlia Yes. Go to 00302·831·1392 or e-

Soil Testing Program PH. buffer ~M, P, K, ca. mail 
152 Townsend Hall Mg, Mn. Zn..' Fe, S, B, AI http://ag.udel.edulother_ kgartley@Ude1.edu 

531 S. College Avenue websiteslDSTPlforrns/ 
Newark, DE 19717-1303 cominfo.pdf Soil bags are purchased 
Ph: 302-831-1392 for $7.50, which. includes 
htlp:llag.ude1.edulotllef_ the price of analysis. 

websiteslDS1P1 -

~ ASSUME 'I AYMBNT MllST DE INCLUDED WITH SAMPLES. 
NOTES: I 
• OrpniD IXI8k (OM) ia III Importm. soil proFrtY to trade. but U DOt oLfefacl, In IIOm1I basiC! pa.a!c.,et. Produoel'l are adviud to requ= OM oven Ir1hey ahOOlO a lab !hat ~ M additional fbo for ilia Inlbmurtlon. 
• Soli tn-(Ufa is not offIttecJ by most labs mel is very 8lIpt1JSlva by th03e who r offer it. ObUlri infumaUon :&om IOIlI11rWY ~ detennio\ni the doInilwd mappitlj onit of a fimd. 
• SlII'Dpla depllu Ibould be 81nche.l. . 
~ ~ is DO need 10 requaat.11Io«ntneodltiOflJ.trom Ill, lOil tBst lab •. 
I Web p. gCl uo updated :ltequcnt.ly and .ddrca", fOf tho IOU iaJbn1JAuoo. ahqeta rna y cbaaga. If!hiJ omII'9. go to tho lab' 8 homo page &Dd CoUow 1Itc Unka to 1l:Jc aoi IlnformatiOll .., eeL 

n 
''-..-- , 
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AOIUCULTUlW.. tnmUENTMANAa8MENT~' 

000 ...,S.Ult· UX()CII) ll4.1m 

11'~ COLli 5T\JDliNT AcnVJIl£S IIU.ILI)1lI0. ENVlB.OMIoIIN'tAL IlClIilfCli AND ~ • COLUOI PAllI<. MAJtYLANl>201'1·IGl8 
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. CompariB6~ "t ,;,oil Test Labs 
(Labs P~rticipatfng in the 2000 Sample Excbange) 

I (2/28/08 update) . . 

~ 

Lab Cost Ao8Iyse5 Comments- Soil Submission Ordering Supplies 
I Form on Website? 

Waters Agricultural 56.50 Routine TeM 1 Waters has UPS AR.S labels Yes. G1l to Order form is on 1he web 

Laboratories, Inc. pH, buff~pH.!P, K. Ca. Mg, available and win pay for site. 
PO Box 382 rnc, percent ~ saturation shipping of cartons, which www.watetssg.com 
257 Newton Highway of cations Plu.simrz of the contain 25 or more samples www. wateJ:sug.com 
Camillo, GA 31730-0382 foUow:ing - Zri, MIl. Fe. Cu, B of any kind - soi~ manure, Click on the "Soil 

Ph: 229-336-n16 or plant tissue. Analysis" link (#1). Click on the "Sampling 
www. WDtersag.com $5.50 ~asic Te.tt 1 Supplies" link (#17). 

pH, buffer pH, p.K. Ca, Mg, Scroll down. to the (upS ARS labels can be 
CEC. percent base saturation Waters offers both Me1icb-l SUPPLIES section and ordered here.) 
ofcatiom andMelich-3 extIactian click on the "Sample 

methods. All MaIyland Submission Sheet" 
510.00 Buk:. Test 3 samples should be analyzed 

pH, buffer pH. P, K, Ca, Mg. using Melich-l. Confirm the 
CEC, percent 1?ase saturation extraction method in the 
of Cllti.Ons, Zn, MIl, Fa, Cu, B upper left comer of the 

I report. If Melich-3 was used, 
Other packages are availBble. contact a regional specialist 
Check wW si~. for the appropriate 

conversion. 
$0.75 2M 
(If requested 
along with other 
soil tests.) 

NOTES: I 
• ASSUME PAYMENT MUST BE INCWDIID WITJI SAMl'L&8. 
• OcgmUc maUCf" (OM) ia an important IOU property to nell but i3 not offered kt sa.ue bulc pawses. Producr.n: 111'0 advised to ~ OM ovet1lfthey chooso II. lab Ib.t abargcs IX! addhlanAl f~ for the in1'onnalion. 
• Soilln!llro is oat alrared by mo.!1laba and D very oltpoznlve by u.o.o who d~ off_It. Obtain infonnatioo ttom roil iurvoy af\ez- dctenninm,thc dominUJt 1Mpping qjt ofa field. 

• Thero illlO need to RqUDst reeollU1'lDl1dilicnn ~ the 1011 ttllt 111lt. 
• Simple dc:p1hJ abould be B jna!ul.l.. I 
• Wob pagn II.I'tI upc:btocl'fjequerrtly IIIld addras.aLl$ fot tho .011 hlformdion th~. may obanp. Iflhia C)(ICUTI, go to the bb'l born, pale aDd follow tho IInb ID the 1011 inCOnnatJOD .hC!~ 

AOlllC\lL'T\JllAL NUTlUEln' ~OIlMn.'T n.OORJoM 

QOl) 4O~Lm. PAX (311) 314-7J1~ 

J I~S COLe S1U)iN1' Al:1lVmS9 BUlLDINO -IN YlRONM 8)fT AI. 8Cl£)jCl AND 'J'1!CHN0I.00Y • cOLUOi PAR)(., w.a.. YJ..A)( 0 201~·J on 
I ...... """""",,,,-i """"","0"''''''''''''''' 'oom .... ' ... ..., ... "'""""rn .......... , 



Department ofNatnraI.:R.esoarce Sciences 
and I.c!Ddsc8pe .An:.hit.ecture 

MANAGING OUTPUT ~PM VARIOUS SOIL TEST LABORATORIES 
NOT INCLUDED IN 2000 SAMPLE EXCHANGE 

(12-05) 

A & L (Memphis. Tconessee' 

I,NUTBIENT' EXTRACT EXTRACT UPON WHICH UNITS ACTION 
USED NUTRIENT LEVELS ARE 

BASED 

:.') Mehlich-3 Mehlich-3 ppm P (default) H results are expressed in l!Ub choose "'Penn 
State, ppm" in NuMan Pro and enter the AbL 

-'" lbsP/A(lf O'ennessee) soil test values.. 
requested) 

H remItJ are expressed in IbfA elemental P, K, Ca, 
and Mg. yon must firstpre-<:e>nvert to oxide basis. 
Multiply-
_P_by_23 

1(, Ca,Mg Meblioh-3 Mehlic:h-3 ppmK, Ca,Mg 
KbyL2 

(default) Ca by 1.4 
Mgby 1.7 

Ibs K, ea. Mgt A Choose "Penn State, lb/A n in NuMan Pro and enter 
(if requested) the converted soil test valnes. 

Yon must alJo enter 80il texture for fields to 
recommendation 

ClDI) 4O~1l19· PAX ()O I) 31-1-111$ 

II C5 COLE S'I'llIlDrr ACI1VlTI£S BUJl.DRW • WJUIlAL JtUOtlB.CE SCIENCES AND LANOSCAPE AAeHrTECruIUi • COI..LE()£ PAJOt, MAR YlJ.Nl) 2JI14l-103I 
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llne!'f' Resources ,-
~ 

~UTRIENT EXTRACT EXTRACT UPON WHICH UNITS. ACOON 
USED NUTRIENT LEVELS ARE 

BASED . 
P Bray PI, Bray PI, BrayP2 . IbsPJA For p. use SQluble Tests (BraY 1. P-l) to convert to 

BrayP2 .. A&L. V A, Bray" ppm. 

(Do NOT use Bray 2, P-2. reported as 
Exchangeable Extracts.) 

For 1(, Mg, and Ca, use Excbangr:ahle Extracts (Ca-

lC, Ca.Mg IN INNHtlAC I, Ibs K. ea. Mg/ A 2, ~2, K-2) to convert to "MiL V A. Bray" ppm. 

~OAC (Do NOT use Soluble Tests for K, Ca and Mg.) 

Multiply tbe AgriEnergy Resources soil test resoJts 
by 0.5 to convert them to ppm, and 1hen choose 
"~. VA. BIat' in NuMan Pro, and enter the 
converted values. -
You must also enter soil tenure for fields to 
geuera:te :reeommendatfOl1l. I 

CLC 
I " I Nrm EXTRACT EXTBACT UPON wmrn UNITS ACI10N 

\ . USED NUTRIENT LEVELS ARE . BASED . .. ...,--= ' 
P BrnyP1 Bray PI IbsP/A Multiply the CLC soil test results by 0.:5 to conwrt 

them to ppm. and then clloose 41. A&L. V A, Bray" in 
NuMo:n Pro, and enter the converted values. 

K. ca.Mg INNHPAC IN~OAC 1bs K. Ca. MilA You must also enter son textttrefor the fJeJdt to 
.. , generate..RCOmme.nlbtioDJ.. - , -

.Kinsey Ag Services (U!ing Parry AgricuJturaJ Laboratory) 

NUTRIENT EXTRACT EXTRAeT UPONWBICH UNITS ACTION 
USED NlJTRlENT LEVELS ARE 

BASED 

p BrayP2; Bray Pl. Bray P2 or Olsen. IbsP~slA ONLYBrayPl P results caD bellied! 
Olsen 

Multiply the Kinsey soil testrcsnlts for P by 0.22 (routine); 
Bray PI by and K, Ca, and Mg by 0.5 to convert them to ppm, 

requmonly and then cbDose .. A&L. V A. Bray" in NuMan Pro, 
and enter the converted values.. 

K, Ca,Mg INNRPAC INNRtOAC lbs K. ea. Mgt A 
Y 6U mast also eater ron te.rtnre for the fields to 
generate ruommeodations. 

- ..> 

2 
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'UTRIEN'i' EXTRACf EXTRACT UPON WHIes UNITS ACI'ION 
, - USED NUTBlENT LEVELS ARE 

BASED 

P MehJjch~3 Mehlich-3 Choose "Brookside. IhIA" inNuManPro. 
1bsP20~A 

~; Use easily ext:Jactable P values. 

K.,Ca,Mg Meh1icb.-3 Mehlich-3' lbs 1(, Ca, Mgt A You mUlt also enter soil texture forfie.lds 10 
geuuate reoommendatiom. 

Midwest Laboratwles Inc. 

NlJTRIENT nTRACT EXTRACT "UPON WBICH UNITS ACTION 
USED NlJTRlENT LEVELS ARE 

BASED 

P Bray PI BrayP! ppmP Choose ... A&L, V A. Bray" in NuMan Pro and enttt 
the Midwest soU test values. 

Yon mllSt also enter soU te:du.re for fields to 

K.Ca.Mg lNNILOAC ppmK. Ca.M'g 
geaerate ~mmCDdationJ. 

INNELOAC 
~ For P, enter PI (weak Bray or available p) 
values :into NuMan Pro, NOT P2 (strong Bray) or 

... Bicarbonate P . 

s Skfview Laboratory Inc. (Samples a:nalyzed alter lllJ(3). 

NUTRIENT EXTRACT EXTRACT UPONwmCH UNITS ACTION 
USED NUTRIENT LEVELS ARE 

- ' .. BASED ------

P Mehlich-3 MehIich~3 ppmP Choose '1>enn State, ppm" in lVu,Man Pro and enter 
the Skyview Lab soil tfst valDes. 

K,Ca,Mg Mehlich-3 Mehlich-3 ppmK. Ca,Mg You must alsomter soil tenure forfieldl to 
generate recommendation 

3 Soil test: values fi'om all samples received from a MaIyland address will be reported in ppm.. H you receive a soil test report with other 
. DDits. contact yom regional specialist. for iafun:nati.oo on appropriate conversions. 

;'~Tech 

N1ITRIENT XXTRACT EXTRACT UPON llNITS ACnON 
USED wmCHNDTRIENT 

LEVELS ARE BASED 

F Meblich-l Meblich:'l IbsP/A Choose "'Waterg" in NuMan Pro and enter the 
Vuginia Tech. soil test values. 

'l ~Mg Mehllch~l Mehlich-l lbs K. Ca, Mgt A You must also enter soil texture for fields to 
generate recommeDdatio~ 

3 



) Vh,;.nia Umversity ( 
N~NT EXTRACT EXTRACT UPON 1JN1TS ACTION 

USED wwrn NUTRIENT 
LEVELS ARE BASED 

P Mehlicb.-l Meh1ich-l IbsPJA Converlfrom IbsiA of the elemental form to IbslA 
of the oxide form as follows: 

Multiply Ibs PIA x 2.3 

Multiply lbs KJ A x 1.2 

Then consult Table :2 in SFM-3 to convert to index. 

K.Ca,Mg Mehlich-l Mehlich-l I, lbs K., Ca, -MglA Coosult Table 2 in SFM-3 to convert Ca and Mg 10 
index. 

Choose "1). of Maryland'" in;NuMan Pro and enter 
these converted values. 

Yon most aIllO enter soil texture for fleJda to 
perate TeCOlIUDeIldations. 

) 
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Equiv~ent ,Phosphoru.s Index Threshold Levels 

University of Maryland, Mehlich 1, FIV ' 
• •• # 

A & L Labs (Richmond) 
~ray'Pl (weak Bray), PI (ppm) 
Mehlich 3 (ppni) , 

Agri Analysis, Mehlich 3, P20S (lb/A) 

Brookside 
Mehlich 3'(easily extractable), P (ppm) 

, Mehlich 3 (easily extractable), P20S (lb/A) 

Penn State . 
Mehlich 3, P (ppm) 
Mehlich 3~ P20S (lb/A) 

Spectrum Analytic 
'Mehlich 3 expr,essed as Bray, P Ob/A)* 
'Mehlich 3, P (ppm)** 

150 

86 
136 

640 

123 
.565 

129 
591 

187 
134 

- ,------University of-Delaw~e,Mehlich -3,-P-(fudex)- ---------- t42 

c, 

Waters, MepJich 1, ,P (lb/A) 124 

. * mode of reporting unti 7/1/05 
... def~ult mode of reporting efta,ctive JulY,1, 20~5 

(Printed);y the.Agricultural Nutrient ~agement Program. Updated 2n7/06; replaces previous 
versionS; consistent with SFM-4 "Converting Among Soil Test Analyses Frequently Used in 
Maryland", revised May 2001) 

The lJ~vcrrity of M uyland is cql>i' opportunity. Tho University's policies. prog!3IJIS, aad activities are In coof()l'J1lAllee with pertiDcnt Fcdcal 
III!d S~ ~~ and JegUlatiOllS on IlODdl!crlmiDation regarding raoc, color, religion. age, na.tionaI origin, ,coder. sexual oriwtariOQ, marital or 
jISleDtallmtus; or disability. Inqulctc! (egudiiig cornpJtence willi Title VI orlb<: Civil Rights Act of 1964, as iUIlCIId£d; TitJe IX ofllle 
Eduational Amendment!: Section 504 of the Rehabilitation Act of 1973: and the AJneri= With Dis8bilitit.$ Act of 1990; or rel8.1ed legal' 
teQ~1S 5houJd ba dI~d 10 ~e Director of Human Resotltl;C$ M.lII&j!cmCDf, Of5c:o oflhe Dean. College of ~cult\Q'e and NlIIJJw 
Resources. S)'II\OIlS HaJl, College Parle, M'O 20742. ' . 

...: .. . ~ . . 
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April 1996 

Soil Fertility Management 
MAKI:NG DECISIONS FOR NITROGEN FERTirJ:zAnoN OF CORN 

USING ~ PRE-SJDEDRESS SOn. NITRATE TEST (pSNT) 

The prO-sidodress sail nitrate test (pSNT) has page outlines the log!cal decioicn making Process' for 
become a valuable and w:idely-used tool for optimizing . ' appropriate use of both the PSNT and the informa~on 
the N fertilizer use, efficiency f9r com production in generated from Using this tool. ' . 
Maryland.' The rationBle for use of (:he PSNT has been The PSNT is highly :recommeodo:i on fields that 
presented ~ Maryland Cooperativ~ Extension Service have recei.ve4 manure, sewage sl~ or other ~c', 
Fact Sheet 559, "Nitrogen ~mmendations for Corn residual products or have g;own a forage legume (alfalfa 
Using the Pre-sideclress Nitrate-Nitrogen Soil Test." or clover) or a 1egame cover crop. Use of the PSNT is 
The PSNT is based on a timely measurement of. the appropriate if the ~lIre or sludge was applied recently . 

. . recently mineralized soil nitrate in the top ~oot of soil (this year) or if it has been ' several years since 
just prior to the com crop's period of rapid N uptake. application. The PSNT is Dot recoromended on fields' 
The PSNT is most useful for soils with ' .high N where commercial fe.rtiliz.er N is. and historically has 
mioeraliz3tion capacities. been, the only source ofN for corn production. 

As bur ~~~ngin.s of soil nitrogen Q.w.<UDlCS, ____ ·_ -.In. order for. ~:PSNT-to-be·.a-·reliable tool-for---
-----0---

--'-Ilas ad-va.oced, and as we use the PSNT under many determining corn sidedress N rate, the total fertilizer N 
. different field conditions. we· are able to refme and, application prior to sidedress muc:t not be greater. than 

update the qse of this nutrient management tool .. 1l1e 50 lb NJacre . . This total maximt.m:i of SO ' lb Nlacre 
data set used to develop these PSNT recOmmendations ' mqudes preplant broadcast and starter band applied N . 

. was derived, from 58' site-yearS ' of field ' research 
: conducted in 15 Maryland e:ounties (7 Eastern. Shor~ 5, 

Central & Western Maryland., 3 Southern Maryland). 
-- . The pUIpose of this publication is to· revise the existing 

deCision-making. process when using 'the PSNT to 
. ~e optimum si~s N app~ rate for com, 

.' What i~.the "PSNT 'and when should ruse jt? 
> 

How dQ I take a PSNf sample? 

The PSNT shQuld be conductcil when the com 
measures 6 - 12 incbes tall from the soil surface to the 
top of the leaf canopy. TbePSNT soil sample shOuld be 
'collocted 'from 0' - 12 inches and represent areas of the 
field that have similar ' so~l properties and past 
managment histories. Oce composite PSNT sample 

The PSNT should be used as a·too1 that is both should cOntain 30 to 40 soil cores. Soil ni,trate ~ogen 
.- ~omplemen'tarY · 'to and an integral part '. of a (N03-N) shcn¥ be determined in strict accordance ~th 

. 'comprehensive nutrieot management plan for N the instructions provided with th~ particular test kit C fertiliza~~~. Of. com ~ flowchart onthe',fonovimg being used_ . 

• . . • Educating People ~ Help Themselves . 

, '. • '. I.DoaI G.,.,."".,.r$ • U,s. 0epatbnenI 01 A~ eoop..aIing , 

. The ~~ 01 t.laryIa/ICI ·1s __ ~. ~ ~. ~ programs: Ud acIMli';' are IA ~oe willi ~ FedeIaI and SIlIIIIIII ... aN! ~ on 1\CIIIdisI:IImI-
• nafior\ ~I'I\I IKe. col"" re/igion,lIge. nalIoatI ~ Ie. ond dtsabllil)l. lnQIitiac ragardil'l\l .:otn;?liane. IIIIh ,.. VI 0/ \he- CM ~ Ad. of 1 ~ as ~; TIlle IX of I/Ie Edu:aIIaniII 
~ ~504 oidia ~J!a. at 11173: andlll4~ VItIh ~ Ad al19iO;0I ~ IegId te~.hcuId bed!redDd 1D!be Dirf;ClOroi PorsomeliHurn.n 
~Iions.. Offi.~ of .... De:ln, ~CGIIIgoo, at Agr\NI!uI1l md Na1uI:>I fl.esqull:8$, Symoll$ 1$01. CoIIego ~J.OD 20742. • 



How do I interpret the PSNT? 

A critical l~el of soil NO;,N measUred by the 
PSNT has' been eStablished above which. corn yieid 
response to si~s fertilizer N is not expected. If 
PSNT N~-N concentrations aTe greater than or equal to 
21 parts per million (ppm or mg NIkg soil) do not apply 
sidedress N:fertilizer. The PSNT critical level of 21 
ppm NO:r·N is a revised value that is lower than th~ 
critical level previously used for the PSNT (which was 
25 ppm). This revision is ~ reswt of oontinniog 
research and PSNT calibration in commercial corn 

. fields. Futwe revisions will be made as dictated by new 
research results. 

What if the PSNf is below 21 ppm? 

If the PSNT ND,-N concentrations are less than 
21 ppin. refer to 'the existing nutrient management plan. 
If the measured PSNT NO:s-N ~ations are less 
than 21 'ppm ~ the Illltrient management plan 
tecommends sidedress N fertilization, then apply the 
sidedress N rate recommended in . the nUtrient 
management plan. 

What if the PSNT is below 21 ppm and the nutrient 
managententplan does not recommend any sjdedress 
N a.pplication? 

sidedress N application? 

IfPSNT N03-N COIlOCIltrations are less 'than 21 
ppm and, at\er critical review. the nutrient management 
plan :is deem~ accurate and reliabl<; and the nutrient 
management plan stilt ' does not recommend any 
sidedress N applicatiOn, then the sidedress N fertilizer 
rate should be ~termined as follows: ' 

. . 
1) If the nutrient m.anagement plan does not forecast a 
need for sidedress N fertilization, and PSNT N03-N 
concenmitions are 15 - 21 pp~ apply 0 - 40 lb N/acre 
sidedress (Fig. 1). . 

2) If the mrtnent management pIan' does not forecast a 
need fat sidedress N fertilizer and PSNT N03-N 
concentrations are less than 15 ppm, there are two 
different sidedress N recommendations depending on 
whether or not an alf~ crop preceeded the com: 

a) If the nutrient management plan dOes not 
predict a need for sidedress N fertilization, and PSNT 
NOj-N concentrations are less than 15 ppm ZIl1d alfalfa 
was' growing on this soil within 6 moo~ of the PSNT 
sample collection, then apply 0 - 40 Ib N/acre sidedress 
(Fig. 1). " 

b) If the nutrient management plan does not 
predict! need for sidedress N fertilization, and PSNT ' 
N03-N concentrations are less than 15 ppm!rul alfalfa 

Fiist, review the nutrient management plan and was !!Qt groWing on this soil withln. 6 months of the 
determine jf the data used, field histoIy, availab1e N PSNT sample collection, then apply 40 - 80 lb NJacre, 

--supply, and cropN-requirement-calcmlatiens-are-a£GUr-ate- --sidc:dress{Fig.- ]; . ' 
and reliable. If the site specific data 8I1d field history 
information used for the original ' calculation of tilt 
nutrient management plan ' N recommendations are 
in~ate, questionable, rough 'approximations, or 
guesses, recalculaW the N fertilization recommendation. 
using ~e m~ accurate available da~ including 
conservative estimates for crop available N from organic 
SQurces. Jf the new. recalculated nutrient management 

. plan recommends sidedress N application, apply the 
sidedress N rate recommended by the revised nutrient 
nwutgement plan. ' " 

. , . 
What if the PSNr js below 21 ' DPm and I am 
confident that the nutrient management plan is 
reliable, but the pla.n still dOes not recommend any 

, 2 

How Should I intetpret the ranlZes in ' N 
recommendations given in F'l@re 1 ? 

All sidedress N recommendations are given as 
ranges of application qites (e.g. 40 - 80 lb Nlacre). 

, , 

Selection of a sidedress N rate in the lower or rugber , 
portion of the recommended range should be based on 
specific site characteristics. Site specific factors that 
wotftd favor choosing a lower or hjgher sidedress' N rate 
within. a reCommended r~ge tlppear in Table 1, 00 the 
following page., These factors include soil physical 
characteristics, rw;nt · ~ther conditions, manure 
analysis and application practices. and farm ~gement 
practices. 

" 



c- , , 
,"" Preparedby: 

~ ., , Frarik 1. Coale 
Soil FertilitylNutrient Management Specialist 

J,l ~eisUl~ , 
USDA. ARS, Enviro,runental Chemistry Lab. 

Patricia M Steinhilber and Paul Shipley 
Maryland Nutrient Management Program . ' . 

Figure 1. Nitrogen fertilization of coin usiog the pre-sidedress soil nitrate test (pSNT). 

NUTRJENT ~GEMENT PLAN FOR N , 

c. 
1'!:~=ATI:"''''r"C''''' piiiooio~=~ ___ iT [ ... _. _'OO_NOT __ US_E_P_S_NT_..,] 

00 NOT APPLY SIDEDRESS N 

APPL: StDEDRESS N M 

..... ~1~~~~T~HE~~ . ...IiI,ENrII)E' ;DMANAGIREl,;s.t~EM. Iy;ENT,PUCP,ALAN11G~RI?fC.--,-OMU_E_N_O_I_' ~II""" __ --~W;:~~;~~" I-----
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T8b~ I, Site specific factors that would favor choosing a higher or lower sidedress N rate within the ' 
recominende4 ranges based on the pre-sidedress soil nitrate test (PSNT). 

" 

Factors that would favor choosing a Factors that would favor choosing a higher 
lower sidedress N rate 'Within the recommended sidcdress N rate within the recommended range 

range" . 

WeD drained· soils Poorly drained & excessively well drained soils 

Silt loam & klam soils Loamy sands, sands. & sandy loam soils 

Manure applied 0 - 3 months before PSNT Most recent manure application was more than 3 
months before PSNT 

Reliable, recent manure sampling & analysis U.oce~ old (severn years), questionable 
manure sampling & analysis 

Manure spreader c8.libr~ted. uniform application .. Manure spreader not calibrated. uneVen 
application 

Less than 4" of rain within the last 30 days More than· 4" of ra;i.n within the last 30 days . 

AlfiIlfa was the prior c~ The prior crop was not alfalfa 
-

Le~e winter cover crop was grown Rye. small grain winter cover crop 

Ammonium was not credit~ when calculating the Ammonimn was credited when calcUlating 
manure application rate manure application rate, but may have 

volatili.zed 

The measured ppm NOr N was near the high The measared ppm NO'rN was greater than. but . 
cutoff value in one o{the above ranges fLe almost near the lower cutoffvalue of 15 ppm 
15 ppm or almost 21 ppm) 

Soils-with relativelylow-yield.po~~, .. . -$o~a-rel~tivelyhigh-yie1!J..: . -, 
. -.\ . 
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PLANT-TISSUE ANALYSIS 

Introduction Plant tissue analysis is a laboratory determination oftbe total elemental 
content of plants or of certain plant parts. It is used for a variety of purposes 
including monitoring the nutrient status of crops and troubleshooting problem 
areas. It also serves as the basis for nutrient recommendations for perennial 
fruit crops. . 

./ - Plant tissue analysis shoUld not be confused with tissue testing. Tissue testing 
typically refers to a field test that involves taking sap samples from fresh 

- plant tissue and analyzing the samples on site. Plant tissue analysis is 
-performed on dried plant tissue that has been processed in a laboratory. 

Interpreting 'When using plant tissue analysis information from a laboratory. you need to 
--- - - - Pbuit-Tissue --:use intcrprctive-guidance-in -order-to- determine the-nutrient-~tus-categories; - ~-

( 

Analysis Plant and soil scientists have spent years performing experiments in order to 
Information develop 'this intezpretive guidance for plant tissue analysis. 

Figure 1 on page 2 is a graphical depiction of .interpretive' guidance for a 
generic crop. The nutrient concentration ranges (% or ppm) for each nutrient 
status category and the shape of the growth Clln'e will change for each crop. 

Unl'lelSlly 01 Ma/yIan1I' College 01 Ag!icUIIura and Na1lr.il ResOUIW • Symons HaM • Collage Palt MD 20742 
MacyIard Depilltmlill1 oIlv,itaJMm9 • NurIenl MiIl\lIgemen1 progmm • SO Harry S T nman ParI:way • ArB1apo6s. MD 2! 40 t . 

The toopII~ aq&nei&s' programs Me Ope1llO d dlzens WiUlouIle9asd to 1ilCe, color, gerde7, cftsabIlIIy, religion, age. sexual orieniUoII, maJtal or pan! ralslB1us, or nallonal origin. 
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Figure 1. An illustration of the meaning of plant tissue analysis ·interpretive 
. terminology (0 AustnUasian Soil and Plant Analysis Council Inc. 1991; Modified from p. 
78 in Plant A.nalysts: A.n InterpreJatirJn Mml'ual (DJ Reuter et al), with peIlllission from 
CSlltO PUBLlSHlNG, Melbourne Australill- bttp://www.publish.csiro.au/pid/437 .him) 

Table 1 on page 3 gives a more detailed explaDation of the nutrient status 
categories encountered when interpreting plant tissue nutrient concentration 
data for manganese (Mn) in corn. For com, a plant tissue analysis showing a 
value of 16 for Mn would indicate that the_nutri~Jltsjatus_~a.tegoryjsJhe,-----____ _ 
critical range. Nutrients may need to be added to bring plant tissue levels into 
the suffici~t range and improve crop yield Ifnutrient applications to the 
current ClQP are not feasible they can be made before planting future crops. 
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,( Table 1. Nutrient status category terminology using corn as an example 

Nutrient 
Definition 

Manganese (Mo) in 
Status Cat~on' corntl (ppm*) 

• concentration of a nutrient 
associated with visible 

deficient deficiency symptoms less than 15 

• deficiencies severely reduce 
NOwth andproduction 

• concentration of a nutrient 
below which production is 

critical value or 
adversely affected 

range (marginal) • producers should strive to 16-19 
keep all nutrient levels above 
their critical value or critical 
range 

• concentration of a nutrient 
that is optimal for plant 
growth and prodnction 

sufficient range • if all nutrient concentrations 
(adequate/normal! for a crop are within each 20 - 150 
optimal) nutrient's sufficiency range, 

nutrient status should not be 
cOllSidered a limiting factor 
for crop production 

/ • concentration of a nutrient 
that is greata than needed 
for optimal growth 

151-200 high ~ jn som(Lcmp.s,_thisJevetof 
1- - -----

nutrients may be associated 
with undesirable quaJity or 
vigor 

• concentration of a nutrient, 
greater than optimal, that is 

toxi c (excessi ve) 
associated with reduced 

greater than 200 growth and production 

• this is usually observed only 
for minor nutrients 

" AD. example taken from flam AnalYSIS. An Interpretanol1 Manual 
• ppm - parts per million 

3 



Important RULE 1: The amount of a specific nutrIent that is 8ufficient or adequate 
Basics of Plant for plant growth varies from crop to crop. 
Tissue 
Analysis Table 2 shows the sufficiency ranges in percentages (%) of dry weight for N, 

P, and K for five different crops. 

T~ble 2. Sufficiency ranges ofN, P, and K for five selected crops 

Crop N(%l* P(%J* K(%)* 
com 2.70-4.00 0.25 -0.50 1.70 - 3.00 
wheat 1.75 -3.00 0.21 -0.50 1.50 - 3.00 
soybeans 4.00 - 5.50 0.26- 0.50 1.70 - 2.50 
cucumbers 4.50-6.00 0.34-0.75 3.90 - 5.00 
tomatoes 4.50-6.00 025-0.75 2.90 - 5.00 

.. * InfOl1D8tiOD obtamed from Plant Nutntlon Manual 

Caveat - If a producer is using plant tissue analysis as a monitoring tool, 
access to interpretive information for the specific crops being monitored (like 
those shown in. Table 2) is essential. 

RULE 2: The amount of 8 specific nutrient for 8 particular crop that is 
adequate for growtb varies across the season. The concentration of many 
Dutrients decreases as the crop matures. 

As shown in Figure 2, the optimal concentration of nitrate in potato petioles 
decreases as the season progresses. 

3.0 
p 
"§, 
4i 
~ 

~ 2.0 
::,l! 
~ 
z , 
2 1.0 ~ 
Z 

o~----------~----------~--~ 
o 1 2-

Length of longest tuber per plant (Inches) 

Figure 2. Nutrient status categories for ni1rate-N in potato petioles over time 
(C 1990 From Joumal ofPlaot Nutrition by Williams & Maier. Modified and used with 
permission by Taylor & Francis Group, LLe, http://www.taylorandfrancis.com) 

Caveat - Collect plant tissue samples at the same growth stage that was used 
in the development of the interpretive guidance. 
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Collecting 
Plant Tissue 
Samples 

RULE 3! The amount of a specific nutrient that is adequate for plant 
growth may vary from one plant part to another plant part. 

Table 3 shows five crops and the appropriate sampling time as well as the 
appropriate plant part to sample. 

Table 3. Sampling time and plant part for five crops 

Crop Sampline Time Plant Part 
corn initial silk ear leaf 
wheat just prior to heading top two leaves 
soybeans prior to j)od set mostreceutleaf 
cucumbers flower to small fruit set fifth. leaf from growing tip 

tomatoes mid-bloom 
leaf adjacent to top flower 
cluster 

Caveat - Collect plant tissue samples from the same plant part used in the 
development of the iDte.rpretive guidance. 

Just like in soil sampling, it is important to collect a representative p1ant tissue -
sample. This involves taking samples from many plants (25 - 50, depencling 
upon size of plant part) throughout the entire area of interest. Two sampling 
patterns are sbown in Figure 3. 

~----row 

~------ sampling 
----traverse- -

plant 
sampled 

(a) 

................ 
+-----row 

. . . . . . . . . . . . . . . . 
• 

(b) 

Figure 3. Sampling patterns for collecting representative samples 
(0 Aus1:ralssian Soil and Plant Analysis Council Inc. 1997; Modified. from p. 78 in Plant 
AnalysiS: An Interpretation Manual (DJ Reuter et al.), with permission from CSIRO 
PUBLlSHlNG, Melbourne Australia - htl:p:/lwww.publlsh.csiro.aui.pidl437.htm) 
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Analyzing 
Plant Tissue 
for Nutrient 
Content 

-Using-Plant 
Tissue 
Analysis in a 
Monitoring 
Program 

Using Plant 
Tissue 
AnalysIs as a 
Trouble
shooting Tool 

Do not include diseased leaves m the sample unless your intent is to determine 
the nutrient status of the diseased tissue. 

Many agriculrural testing laboratories provide nutrient status information along 
with plant tissue nutrient analysis. If that is the case, contact your laboratory 
for any guidance they can provide on sampling time, plant part, and number of 
plants to sample. 

Plant tissue analysis is a laboratory procedure that involves certain steps (see 
Table 4). 

Table 4. Laboratory procedures for analyzing plaut tissue samples 

SteJI.. Action 

1 
Preliminary preparation 

• dryin~, J;Ulndin~. and mixin~ plant tissue 
Destruction of orgamc matrix 

2 • strong acids or very high temperatures are used during this 
step 

3 
Analysis of mineral residue for nutrient content 

• many different techniques can be used for this step 

Plant tissue analysis is a more time-consuming process than soil testing, 
therefore leading to longer tum-around times for agricultural analytical 
laboratories. Plant tissue analysis is also more expensive than so11 testing. 

- For some producers;esp-eciaUy-producers of high:.value-vegetable crops;-plant
tissue analysis is used as part ofa monitoring program that also includes soil 
testing. 

Plant tissue analysis can confrrm the adequaCy of all nutrients or identify an 
inadequacy of O)1e or more nutrients. 

Plant tissue samples should be collected from the correct plant part at the 
appropriate stage of development. 

Producers often face siruations where the crop in one part of a field is doing 
poorly even though it has been managed the same way as the part of the field 
where the crop is gTowing well. 

The fust step iu information gathering should be to collect soil samples from 
both areas (tbe bealthy area and the problem area). 
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Plant Tissue 
Analysis as a 
Basis of 
Nutrient 
Retommenda
tions 

If the soil tests reveal a difference, address the fertility issues. If soil tests 
indicate simUar results, analysis of plant tissue samples from both the healthy 
area and the problem area should be taken. They may indicate the nature of 
the problem, assuming the problem is nutritional. 

Although soil tests are most commonly used as a basis of generating nutrient 
recommendations for row crops and hay and pasture, soil testing alone has 
not proven useful for perennial crops like tree fruits and small fruits. 
Perennial fruit crops have deep root systems, take up nutrients for a larger 
portion of the growing season, and have efficient mechanisms for recycling 
nutrients from season to season. 

Fruit scientists have found that nutIjent concentrations in plant tissue do a 
better job of indicating the nutrient status than soil tests alone. For these 
reasons, nutrient recommendations for mature (bearing) perennial fruit crops 
are based primarily on plant tissue nutrient concentrations and only 
secondarily rely on soil tests. 

As with any crop, sampling the appropriate plant part at the appropriate time 
is critical for reliable, valid plant tissue analyses of perennial fruit tissue. 
Consult Table 5 on page 8 to determine the appropriate time to sampl~ 
number of samples, plant part to sample, and the sampling location on the 
plant for each fruit crop. Figure 4, also on page 8, has additionallnformation 
on the proper sampling location for frUit trees. On fruit trees, the current 
year's growth extends from the last set of bud scale scars to the bud. 
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Table 5. Plant tissue sampling information for pererullal fruit crops 

Number of 
Crop Time to Sample SamplesIPJant 

Part to Sample 

blueberries 1 st week of harvest 
40 leaves 
(detach petioles) 

brambles Aug 1st - Aug 20th 
60 leaves 
(detach petioles) 

~ 

fruit trees Jul 15th - Sept 1 st 
50 leaves and 
petioles 

grapes at full bloom 75 petioles 

Sampling Location on 
Plant 

Current year's growth. 

Select the most recent 
fully expanded leaf 
blade of each. 
primocane. 
Select shoots at eye 
level. from around the 
outside of the tree that 
make a vertical angle of 
45-60 degrees to the 
ground. Remove 1 or 2 
leaves from the otid-
portion of the current 
year's growth. (See 
Figure 4.) 
Remove the petiole 
across from the first 
blossom cluster, closest 
to the cordon or 
permanent cane. 

Sample Irom 
mid-por1io1l of 
OUfllInl yeats 

growth 

Figure 4. Proper sampling locations for fruit trees (Drawn by Pete Me.zzocchi, 
Senior Graphic Designer, UMCP, College of AGNR) 
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PrepareD By 

In Maryland, there are four nutrient status categories for tree fruits and small 
fruits: deficient, low, nonnal, and high. Nutrient concentrations associated 
with each category vary from species to species. Furthermore, nutrient 
concentrations for nitrogen in apples actually vary among cultivars. (Apples 
are the only tree fruit crop in Maryland where nitrogen recommendations vary 
across cultivars.) Table 6 shows the variation for two groups of apples and 
three other fruit crops. 

Table 6. Nonnal or adequate N. P, and K concentrations in plant tissue of 
four perennial fruit crops 

Fruit Crop N(%)* P{o/.)* K(%)* 
apples 

soft 1.80-2.10 0.15 - 0.31 1.20 - 2.01 
fresh market 2.20 -2.25 0.15 -0.31 1.20 -2.01 

'peaches 2,50 -3.41 0.15-0.31 2.10 -3".01 
brambles 2.00-3.00 0.25 - 0.40 1.50-2.50 
blueberries 1.70 - 2.10 0.07 -0.18 DAD -- 0.65 

-* lnformo.hon obbtmed from NM5. NutrlenJ Management/or Tree Frults and Small FruIts 

Jones, J. B. 1998. Plant Nutrition Manual. eRC Press. 

Reuter, D. J. and 1. B. Robinson. 1986, Plant Analysis: An Interpretation 
Manual. Inkata Press. 

Reuter, D. J. and J. B. Robinson. 1997. Plant Analysis: An Interpretation 
Manual (2nd edition). CSIRO Publishing . 

. Walsh, C; and P. Steinhilber. 2005: NiLtrient'Miilfligemehtfo;- Tree Fruiis-and 
Small Fruits. NM-S. University of Maryland Department of Natural Resource 
Sciences and Landscape Architecture, College Park, MD, 20742. 

Williams. C. M. 1. and N. A. Maier. 1990. Determination of the nitrogen 
status of irrigated potatoes. 1. Critical nutrient ranges for nitrate-nitrogen in 
petioles. Journal of Plant Nutrition. 13 (8): 971-984. 
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Department of Environmental Science and Technology 
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Agencies' Agricultural Nutrient Management Program 
(3ontact,---l-l45 Gole-Student-Activities-Buil€1ing -_. --- --
Information College Park, MD 20742-1038 

(301) 405-1319 
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Annapolis, MD 21401 
(410) 841-5959 
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. PL-l in the Soil FerlJlJty Guide series. ~
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: - .' •. ; • - .• - Agriculture and Natural Resources and funded by me Maryland Department of Agriculture. 
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Comparison of Some Labs Testing Plaut Tissue 
(8~ 15-06 update) . 

'~ 

. Lab Cost Analyses Comments Sample Preparation . Tissue Submission :'F01'm on I 
Website? 

A & L Eastern Agriculb.tt1l1 57.2.7.0 w/o m ; Air dry if very wet aDd Yes. Go to 
Lab· recommendations N, P, K, Mg, Ca. Na., place in paper bag - no 
7621 Whitepme Rood Fe, AJ, Mg, B, Cu, Zn plastie. www.al-labs-easlem.comJagri 
Richmond, VA 2323 7 
Ph: 804-743-9401 Choose "Submittal Fonn" next to 
www.81-lobs·~m.com Plant Analysis. 
AgdAnalysiB, Ine. 524.00 PLT Do not dry samples. Place '(ea. Go to 
280 Newport Road N, P, K, Co, Mg, Cu, in paper bAg. 
POBox 483 . Fe, Mo, Zo, B, AI, No, www.agoODI11ysis.com 
Leola, PA 17540 S 
Ph: 717-656-9326 , Click on "Resources." 
www.agrianal.ys.is.com S18.00 PMO. 

PLT plus Scrall down to the Plant Tis8~C 
Molybdonwn heading and click on "Plant Tissue 

R(Jqucst Fonn 1." 
BrookSIde Laboratories. Inc. NtA NlA · .. BrookBide prefe{s to SQIl\ples should be taken NlA 
308 SoathMain Street receive :wnples from by 8 Brookside consnltant 
New Knoxville; OR 45871 UUlir consultants only. 
Ph; 4i9--753-2448. 
www.blioc.cOOl 
Pennsylvania Agricultnral $24.00 Stand@rd S~isnotUwluded Air dry samples Bnd place Yes. Go to 

. Analytical Services N, P, 1:, Ca, Mg, Mn, lIS part of the standard inpaper bag -no plastic. . 
Penn State University Fei; en, B. Zn analysis. 

. 
www.Q6sLpsu.edu/ 

University Park. PA 16802· . 8ubmissiQnfomlS_aU.html 
Ph: 814·863-0841 . . S15.00 - sulfur testing 
www .8t\51.~su.edU I Click: on the demred foan. 

NOTES; 
• " ASSUMEP-AYMENT MUst BE lNCLUDBD WITH SAMPLES. 
• Pollo~ Univanily OfMuyIaDclnlCOlDlllcndatiOllJ JOr nmpliDg pml.Qool. ,Sco NM-S ''NUlrionlMxlagm,,'nl fOJ' Tnoco Fruita and Sm.U Ftuiu" .t ........... gnr.ul\ld.oduflllctll'."""'Dutritmt. 
• . W~ PapllIfO oplbted bqllont!y ud rddtusl:l. for Ute p\an~ 1i.IUd IofOOUtion,lltetQ mly chango.lfUrs oa:un, BO \JI tho lab" home pll" ami follow lite 1Inb to Iha planlllaslae infonndlon .h~L 

AORlCU1.TURAL NUTP.II!NT ~'!'00lWt 

(301) ~.lllJ.' FAA(lOI) ".,.7373 

11(.1 COLa S7tIDIIlI' ACTIYTIIGS lIUlLIIlHO • 1!l(V1~ SClllHCB AIUl TECIIIfOL,OOY • COLLIIOB pAJU(. MAll YU)/D 2074].1 OJ8 

LOc:tJ. ~ • U.I. DBPAKnG!l'ITOF AORIC\ll.'tURII: COOfI!RA1lNO EQUAL OPI'OIITUND'Y PlI.OOtMIS 

I 



'0,.. .. Comparison of Some Labs Testing Plant Tissue 
I (8-15-06 update) 

Lab COlt An alys 115 Co~ments Sample Preparation Thauo Su.hmlntoD Form on 
Website? 

Spectrom Anal.ytio,lnc. . 520.00 W/o ~I Air dry ~ples and place Yes. Go to 
PO~639 , recommendations N, P, K, Ca, Mg, S, B, in a paper bag - no plastic. 

· 1087 lamisonRoad NW ' Cu. 'Fe, Mn. Ns, Zn www.spectru1l1IlDBlytic.com/services/ 
Waabinglan Court House, [oiiustplMt. pdf 
OH43160 
Ph: 800-321-1562 
www.speclrumlllUllytic.com 
University of Delaware Soil N/A .N/A N/A N/A 
Testing Program 
152 TowmendHall 
531 S. College Aveoue'; . 
Newark, DB 19117-1303 
Ph; 3Q2-831-1392-
hltp:JItJ.g~udel.edufothcr_ 
websiteslD:ITP1 , 
Watm Agricultural . $14.00 BR.sic. Test Air dly IlIld place in Il Yo&' Go to 
Laboratories, Inc. N,P, K,Mg. Ca, S, B, paper bag. 
PO Box 382 Zn, MIl, Fe, Cu www.wntersag.com 
257 Newton Highway I 

Camilla, GA 31730-0382 Individual analysis Click on the "Plant Analysis" link 
Ph: 229-336-72.16 available. See price '(#2). 
WWW.Wolersug.com list.: 

Scroll down. to «.How to Take a Plant 
Sample" Bnd choose the "[nfonnation 
Sbeet" link. 

~ 
• ASSUMltPAYMKNTMUST BElNCLUDIID WITH SAMPLI8. 

FDllo\\' UnlYCDity of Maty):,nd raximI'lUd lllol1! fbr IlD1pling pl'OIoCoI. Sea NM-S "N ntneo.\ ManajJ~mcnl for Tree Ftuitr BIId Sma Utili ...... 1 WWw .. pr. umd.edltlileniagroD!lI1ItrlenL 

"-.....--. 

W~I> pap arDllphttd frcqamUY and ~dwsCl fOr ilia plant tWae infOI1llRoa .1tHta mBY dw>p. If Ihi. O~. go II> rho \.ab', homo p181I and foDow tho IInb II> u... ph'nt U.11lO infOI1'l!llUoIi. .hoet, 

I 

· 1 ' AOlUCUL 1UJIAL M1tlI18HT IoW'IAOIIIIIiNr PR60aAM 

(101) .U-I )1' • PAX (301) H4-n7J 

J "' C01.E SJUDI!IfT ACTNItISS 9UlLDlHO el!lMltO'NloflIltI'IU. SCEIICI! AND TlQIItOI..OOY • COUJ!(]I PARJC.lolAA \'1.AH{) 2O"/.flolCIJII 

LOCAl.OOY~ • U.s. D&PooUl'~IEPITO' AOIl.ICW:rtJRII COOPI!AAmo 'QUAl. OI'POR7VNl1'Y ,ROOAAW 
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NATURAL RESOURCE SCIENCES AND LANOSCAPE.,ARCMrr£CTURE • 1145 COLE STUOENT ACTIVITIES BUILDING 
COl.LEGE PARK, MD 20742 • (301) 405-1319. FAX (301) 314-7375 • EMAIL: PSTElNHI@UMO.EDU 

[ntroduction 

Nutl'ienl Management 
NM-6 

Revised February 2006 

SAlVIPLlNG MANURE FOR NUTRIENT CONTENT 

FOr manure to be utilized in an economically and enyironmentally sound 
manner in crop production, its nutrient content must be known. Collecting a 
valid, representative saru.ple of the 'manure is the key to having a meaningful 
nutrient analysis . 

Information on the average ,nutrient C9ntent of manures is available from 
many sources. However, manures ,vary in nutrient content from fann to fann 
depending upon time of year, storage, type and age of livestock., feed 
management, amount and type of bedding, and manure management 
practices. Considerable variability can be encountered within a manure pile or 
liquid storage system. Some liquid storage systems have agitation capability 
and can be mixed before sampling thus aiding in the collection of a 

. representative sample. Oth~rs have no agitation capability. Liquid manure in 
a non-agitated liquid storage system will be stratified with a watery, low
nutrient material on top; a material of inteIlllediate solids and nutrient content 
in the middle, and a nutrient-rich sludge material on the bottom. 

The cwrent policy of the Maryland Department of Agriculture's Nutrient 
Management Program allows the use of a published "typical" manure analysis 
("book value") for the development of a producer's first nutrient management 
plan and requires actual manure analysis for updated plans. 

Because the nutrient c~mposition of manure varies from operation to 
operation, the use of book values is not a recommended practice. 

Eclucaring Peopk To Help ThemselveJ 

I.acoI 0 .............. u.s. ~<aI.r A8rioo1na< ~ 

'De UlII_" of t.iV)ll:lod I, cqu;J~. TIl< Oolv<nlly', poIici.., p~ ad aalvIIb ..... COIII'ctzuot. wilh "" ... ~ fc.lcml .. d i5IaIo 10 ... OIId rqubt!o ..... 
• ~iDmco resant1nc ..... «>lor. o:IIsir>a. agc. oaII....J orip.. paoIer, ....... 1 C<icill.,iOll. _I '" "" ....... II&Izd. rw ~,"bilily. laqulrico rclf"'llioB _Iiaoao lIIiIII Till. VI .rll!o CIvil 
~ A .. or 1964. IS -.!od; nUoIX orlll< EQ.oIiaool ADlcnolaa-oo;; Scodoo ~ of.1\< kclJ4bIII_ Aa oC 1973: .. d Ill. A.....- Willi OiDI>IIW .. A .. of 1"0: or rob...t 1011"1 
~"_Id bo dj..-A 10th< D;_ofll"", ... &so ..... 1.1011>;< __ OrflClO or~ .. DcIn, CoI~o( ~ 1<14 N" RcIA_ ~ tblL ~ p.,~ MO 11>7«1. 



General 
Principles of 
Sampling 

. . 
• COLLEGIA REPRESENTATIVE SAMPLE. i,e" a sample whose 

nutrient alialysis represents the nutrient content of the manUre being 
utilized. . 

Accomplishing the Goal 

1. Many Individual satDples (f 0 ~ 1.5) niUst be collected to fonn a composite 
sample. See Figure 1. 

2. Be sure to include any bedding in .the sample to the same extent that it 
exists in the animal waste ~terial b~ing characterized. 

3. Mix the composite sample thoroug~y in a plastic container. The 
~omposlte .sample mpst be mixed welL ." . 

4. Take a small sample (laboratory sa:mple) from the'well-mixed composite 
sample.and prepare the laboratOry sample for shipment to the Lab. 

Figure t. How to collect·a sample of solid manure 

. ~~1il~lI!1tL.~ttQ).U 

.lj1rd'~ Vkw 

Avoid the outer crust. Using a long, narrow shovel, collect 10- 15 samples 
':from various locations and depths arolll1d the pile and place the composite 
sample in a clean, plastic container. 
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S~mpling 
Options 

SAMPLING BEFORE APPLICATION 

• For those situ'!ltions w1:)ere a representati ye sample of m~ure. can be 
collected, sampling before application allows the manure 8nalysis' to 'be 
used for the c.alculation of the appropriate rate ofb1an.ure awli~oon. 

• Sampling before application :is practical far many solid manures. 

• Tho nutrient co~tent of. manUre can change during storage. Sample as . 
close to application time as is praGtical, alloVling time for both analysis 
and plan developm'ent Four (4) to 6 weeks is advisable. . 

SAMPLING DURING LOADING 

Sampling during loading Is a quick and easy way to ' collect a representative 
sample. . . 

Solid or Semi-soUd 

. . 
• . Sampling solid and semi-solid.manvre during loading of the manure 

spreader is·advantageous because the manu:J;"e has already .undergone some . 
mixing. 

• It is the most practical time to collect a. representative sample in 'a daily 
haul operatio?-

• Collect one or more grab samples .from 10 - 15 loads . to ~ake the 
.composite sample. 

• For daily haul operations, collect' a .total oflO - 15 samples, collect~ 
some samples from each load ifmore ~ one load is being ~pplied. 

Liquid 

A goO<! time to collect a liquid sample from an agitated pit is immediately 
after filling.the spreader tank. One or more samples can be collected from 
each load (tank) at the ~oad.irig or otitle~ port. 



M~g 
~9_1J1posite 
Samples 

SAMPLING DURING SPREADING 

Sampling during spreading is a good option for many situations. ' 

Solid or Semi-solid 

• FOf solid manures with lots .ofbedding, sampling during ~preading, may be 
the best metQ.od of coUecting a reirres,~ntative sample. 

• Spread a: total of 10- 15 plaStic sheets (3" x 3', for example) 'in the path of 
the manure spreader, collecting some samples from each load 

• Combine all sainples to make a com.p08i~ sample. 

Liquid 
, . 

• For non-agitated pits, sample c:ollec~iOn during spreadmg is the only 
practical time to collect samples that repfeSent the different layers of the 
pit Separate samples should be collected from the upper, middle, and 
lower layers of the pit. 

• Place collection containers (for example, aluminum baking pans) near the 
path of the manure spreader. Collect s~arate samples at ~e beginning, 
middle, and end of the pit emptying process so that samples:represent the 
top, middle, and lower ,layers of the pit. Make a separate.composite 
sample fOf each layer in the pit 

The composite manure salnple must be very well mixed before shipment to 
the laboraton' for analysis. 

• For easily mixed materials like poultxy litter. mix well using a baffled 
tumJ:>ler or the sheet method (see page 5). 

• Moist manures can be mixed using the sheet method (see page 5). 

• Liquid samples should be, swirled Of mixed thoroughly. 
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Selecting a 
Laboratory 
Sample for 
S-hlpment 

How to Mix a Sample of Manure Using the Sheet Method 

1. Pour composite sample onto a plastic shee~ (6' ~x 6'). 
2. Break up any clumps of manure with a shovel or fork. 
3. To obtaio. a good mix, gradually lift .one corner· of the plastic sheet, 

rolling the litter over itself towards the midcUf'ofthe sheet Do the 
same from·the diagonally opposite comer);e~ ~~gure 2. 

4 . Roll the manure into a pile using the other'two cQrners . See Figure 3. 
5. Obce the manure is piled in the center of the sheet, spread it out again 

and repeat steps 3 and 4 at least 10 more tim,?s. 

Figu"re '.2. ' .. : Figure 3 

The composite sample is too large to send to the la.boraton' for analysis. 
Consult Table 1 on page ~ Jo determine the simple size :r~ by the 
analytical lab you choQs~ .. :.A.dditional information.is available at the 
University of Maryland Agricultural Nutrient Management Program's 
website (www .agnr .umd. eduJusers/agronlnutrient).· 

Solid and Semi-soUd Manures 

1. Take several grab samples from-the well-mixed composite manure sample 
and place .in a reseal able plastic bag, filling· the bag about half full. 

2. Squeeze out excess air before sealing. 
3. Double bagging is preferable both for containing the sample and for odor 

control during shipment. 

Liquid Manures 

1. While swirling the composite sample, -pour the laboratory sample into a 
clean, plastic bottle. Never use a glass jarl 

2. Rinse outside of the bo~e with clean water before packing. 

5 



General 
PrincIples of 
Packaging 
and Shipping 

Table 1. Comparison of some labs testing manure 

Lab Information Minimum Paclalge to 
SaropleSiu Request 

'Scilid/IAquid 

A&' L Eastem Agricultunll .. .Ml paclcage . 2· cups/2 cups 
LabDratori~. Inc... . N (total); NI-4~N. P~Os, 
7621 Whitepine Road KlO, % moiSture~ and 
Richmond, VA 23237 de~sity (tWiOO ga.llons) 
Ph: S04-743~9401 

www.al-Iabs~eastem.com 

Agri Analysis, Inc. MDMl4 ~lJ.ck2g~ 4 cupS/2 cups 
2S0·Newport Road ~ (total,), NH.c-N. PlOs. 
P .O. Box4S3 KlO, % moisture, density 
Leola, PA 1·7540 (lbS/l00 gallons), IIfld 
Ph: 717--656-9326 % dry matter 

www.agcianal.ysis.cOOl 
Agricnltuca.l Analytical Standard Manure Test I 2 cupsl2 cups 
SeMces Laboratory N (total), ~-N, PlOS. 
Penn State University ~O, and % solids 
University Park, PA 16802 
Ph.: 814-863-0841 

wwW.aasl.J)SU.edu . . 
Spectnun Analytic, Inc. M3package 1 cup/2 cups 
P.O. Box 639 N (total), NIL~N, PlOs-, 
1087 Jamison Road NW K20, % moisture, and 
Washington CourtHouse, % solids 
'OH43160 
Ph; 800~321~1562 

www.IiPectrumannl)'tic.com 
Waters Agricultural /1.1 MaIYiand ~a~kag~ 4 cups/2 cups 

-Laboratories,-Ino; · N·(total). NRrN, P1OS,- - -

P.O. Box 382 K~. and % moisture 
257 Newton Highway 
Camilla, GA 31730-0382 
Ph: 229-336-7216 

www.watersaJ!.coin 

• La,bel·bag or bottle with·your name, address, and a manure iden.tification.. 
• Keep sample cool (preferably refrigerated) until shipment. 
• . Ship early in the 'week so the sample does not sit in a mail handling 

facility over the weekend. 
• Ship as soon as possible to minimize sample degradation. 

( 
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Nutrient 
Analysis 

Prepared By 

Minimum analyses reguired 

Be sure the laboratory you choose tests for the fonowing: 

• total nitrogen 
• ainmonium nitrogen 
• total p'hosphorus 
• total potassium 
• moiSture (or dry matter) 

Optional anolyses 

Most laboratories offer a selection of secondary and micronutrient aoa1yses . 
for an additional charge. . 

Patricia Steinhilber· 
Agricultural Nutrient Management Program Coordinator 

Jennifer Salak 
Agricultur.aZ Nutrient Man~gement Program Communications Coordinator 

1 st pririting: March 2005 
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~ Comparison of s( Cabs Testing Manure . , 

(2/28/08 update) 

~ 

Lab cosr Analyses C Reporting Comments . Manure SubmilsloD Ordenllg SuppJies 
Available? Form on Web,ite?' 

Pennsylvania $32.00 'Stan~ll£d_M!!!y~ Te.rt 1 Order C:N mtio - % moisture '" Yes. Go to 
Agrico1tma1 Analytical N (total), ammonium N, $15.00 100 • % solids 
Setvices PlO" K:zO, % solids WWW.nasl.pSlLedui 
Penn State Unfve.rsity Jfusing manure Submissionforms _ all.html 
University Park, PA A more extensiV6 analyte. information form !tom 
16802 list is available for 3D . the website, Maryland. CHck an the desired fornL 
Ph: 814-863"()841 additional charge. clients fill out Page 1 
www.aasl.osu.edo only. 
spectrum Analytic Inc. 537.00 M31'ackage C:N rntio - $8.00 Does not provide Yes. Go to Order form is on the 
PO Box 639 N (total), ammonium N, when ordered densifJ (lbslloo web site. 
1087 Jamison Road NW . PlO" ~O. % moisture, with the basic gallons); plBnner must www.spectrumallalytic. 
Washington Court % solids test. use avemge value for com/serviceslfonnsl www.speclnunanalytic. 
House, OR 43160 liquids. mnnumpdf comfseevicestsuppUes 
Ph: 800-321-1562 A more extensive analyte . 
www.spectrumanalytic. list is also available for an . 
com additional charge. 
University· of De1aware N/A Unlvers.ity of Delaware N/A N/A N/A 
Soil Testing Ptogmm Soils Lab does not do 
152 Townsend Hall manure analyses. Delaware 
~ 1 S. College Avenue Department of Agncu1ture 
Newark, DE 19717-1303 has a manure test lab, but 
Ph: 302-831-1392 they will only accept 
http://ag.udelednJother_ Delaware samples. 
websiteslDS'lP1 . 
Willers Agricu1hlral . $25.00 I¥! Mantand :Racka2e . No Does not provide Yes. Go to Order form. is on the 
Laboratories, Inc. N (total), ammonium. N, . de.wtty (lbsllOO www.watersag.com web site. 
POBox 382 P205. ~OJ % moisture gallons); planner must 
257 Newton Highway use average value for . Click on the ,vww.watecsag.com 
Camilla, GA 31730-0382 A more extensive analyte liquids. "ManurtJSludge Analysis" 
Ph: 229~336-1216 list is also available for an link (#10). CUck on the "Sampling 
www.wutersag.com additional charge. Manuro is .reported as Supplies" link (it 17). 

ppm. Download "Sample (upS ARS labels can 
.. ppm x .0001- % Iofotmation Sheet" be ordered here.) 

~SStJME PAYMENT MUST BE INCLUDED WITH SAMl'LES. Prl_ may dtllllle without IHI~ c.'IuIc:k Mth lab r.r currut prAclt. 
Web p88U Il1'O updated hquoIItly and I\ddre~ ror tIl1ll1WM1J'e InfO'l1Dll1ion llieels nay oh&llgll. lfthll QCeuJ!, go to the lab'. homG PR811.nd follow the linlu to tha OW1I.Ir~ infannaooo sheet. 

Aarucm.T1JRAi. NurnEHT w.w.O!M&NT PkoOMM 
C'OI) Wo-1319· PAX!;ltl) 314-'7375 

IW COUI STID£Ki ACTIV1'nI!S aUClINO • EK~AL IOENCII ANl>TECID!OLOOY. COLLEOE PAIlX. MAR YLM'D 207.4l.1 03. 

LOCAl. OOVRkNWBNTS • U.8. Dil'AIln.tJiHT or AOItICOL'IVaI! COOI'!MmIO IQIJAL OPPOR:l'1)NI1Y l'IloaRAMS 

WWW.ANW.l.IMD.EDlI 
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Lab cost 

A&LEastem $40.00 
Agrlcultuml Lab 
7621 Wbitepine Road 
Ricl:unoDd, VA 23237 
Ph: 804-743~9401 
www.al-labs·eastemcoln 

Agri Analysis, Inc. 547.00 
280 Newport Road 
PO Box 483 
Leola, PA 17540 
Ph: 717-656-9326 
www.agrianalysis.com 

Brookside Laboratories, WiObe 
Inc. determined 
308 South Main Street by a 
New Knoxvi1le. OR tDOll'Ultant 
45811 
Ph: 419-753-2448 
www.hlinc.com 
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Comparison of Some Labs Testing Manure 
. (2128/08 update) 

Analyaes I C Reporting Comment! Manure SnbmJ.ssjon 
Available? Form OIl Websifer 

Ml patka2¢ No Yes. Go to 
N (total), ammonium N, www ..aJ~Jabs-eastemcoml 
P10S, K,.o, % moisture, agri 
density (lb!1l100 gallons) 

CboO&e "SubutittalFonn" 
A more extensive :malyte next to Manure Analysis. 
list is also available for an 
additional charge. 

MDMP4 Ililda£e Order the Ash Yes. Goto 
N (total). ammonium N, test and write on www.agrianatysis.com 
P20S, ~O. % mo~ the request tonn 
densi1y (lbsllOO gallons), «Include eN Click on "Resources." 
% dry matter 00" ra. 

Scroll down to the Manure 
A more extensive analyte Ash test - $10.00 &, Compost Information 
list is also available for an heading and click on 
addiUonal charge. "Marau:e Request Form." 
~t8lldard M,YlIli $6.90 Expresses results for P No. Brookside preferb to 
Malyri! and K on both oxide receive samples from their 
N (total), ammonium N, and elemental basis. Be consultanls only. 
nitrate N. P20.s, K2O, sure to use oxide data in 
% moisture, organic matter NuManPro. 

A more extensi\le analyte 
Jist Is also avallablefor an 
additional charge. 

lSSUME PAYMENT MUST BE INCLUDBD WITH SAMPLES. Prlc"lRII1 daange wHhuat 1HIfi1Z. C1Iec:k with bib rtJr e1ll'ftftt. price.. 

Ordering Su(lplies 
. 

Order fOlltl Is on the 
website. 

www.al-lnbs-
eastern.coml3gCi 

Choose "Download 1he 
Supply Orderform." 

Call717''(;56~9326 or 
semi an e-mail to 
.info@agrlanalySis.com 
for bags and info 
sheets. 

Neb pagN IIh updated t-equenUy and addcenet fo( tno manura infonnltion .hoots may olmop. lflbiw OCCII!D, go to the !ab'e hO\llll pslse andfoltow the liak.a to (be manure inCDI'lIIllion sheet. 

L 
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• Sampling Litter for Nutrient Cont~nt. 
in Poultry· Houses 



SAMPLING lITrER FOR NUTRIENT 
CONTENT IN POULTRY HOUSES 

1. MATERIALS 

• A trowel or narrow-bladed tool such as a tiling spade or small post 
hole digger for sampling 

• One or two clean plastic buckets for collecting samples 
II A plastic sheet about 6' X 6' for mixing 
• A plastic zip-lock bag about 8" X 10" for shipping the litter sample 

to the lab (bags of 4 ml thickness are preferred) 

2. SAMPLING 

SAMPLING PATTERN 

1. Mentally divide the poultry house into 3 chambers of equal size. 
Within each chambertake 6 cores (see Figure 1). Take one core 
from within 1 foot of the feed line and one core from within 1 
foot of the water line. 

2. Repeat the sampling procedure in the remaining 2 chambers. 
Take a total of 18 cores for all 3 chambers. 

Figure 1. An example of a poultJy house. Each X represents the area to be sampled, 

Side Wall 

The University of Maryland i~ equ..J opportunity. TI,. University's policies, programs, and activities au ill confocmancc: willi pertinent 
Fadcrlll and Slue laws and reguUuions 011 nondiscrimination "'Kaeding race, color, religion, age. national origin, gender. sexual 
oricntllli.on, JnaIi!al 01 pa;rental stJt~ or dinbility.lnquirie.s ~arding compliance willi Tille VI oflb" Civil Rights Al;t of 1964, aa . 
amer>dcd; Title [X of the EducatiO'llal ArnClldrncnts; Socrioo 504 oflheReb.bilitaticn Act of 1973; and Ille Americans Willi 
Disabilities Aet of 1990; or rellted leKaJ requitemenlll ~hould be diIeCted.lo lhe Din:clor crHuman Resource.! MaruJ.gement, Office of 
the Deao, CoJlcac of At;riculrure ~nd Natural R.esonrcet,. Sy.mOIlS H"U. CoUege Park, MD 20742. 



SAMPLING PROCEDURE 

1: Using the sampling tool, take a representative cross section of 
litter from the litter surface down to where it contacts the soil. 

2. Empty the sample itito the bucket If the bucket(s) becomes'full 
before -all 18 samples are taken, pour the contents onto the 
plastiC sheet and continue sampling. 

MIXING THE SAMPLE 

Figure 2 

1. After you take 18 samples, 6 from each chamber, pour the litter 
from all 3 chambers, onto the plastic sheet 

2. Thorough mixing Is critical to ensure that the sample you send 
for ,analysis is representative of the entire house. Break up any 
clumps of litter. If clumps are sticky, you may need to,break 
them up by grating them again.st a coarse screen. 

3, To obtain a good mix, graduallyHft one corner of the plastic 
sheet, rolling th'e litter ,over itself toward the middle of the 
sheet. Do the same from the diagonally oppostte comer. See 
Figure 2. 

4. Once the litter is pll~d In the center of the sheet, spread It out 
again and roll it in,to a pile using the other 2 corners. See Figure 3. 

S. Repeat steps 3 and 4 at least 5 more times, 
6. After the litter is well mixed, spread the litter over the entire 

sheet again and take at least 9 small sub-samples (about 1 
quart total for all 9 sub-sample!i in a grid pattern). Sample all 
the way to the plastlc In ca!?e finer material has settled out 
during mixing. See ,l3gure 4_, ____________ ____ _ 

Figure 3 

3. PACKAGING THE SAMPLE FOR SHIPMENT 

1. All the plastic bag about 2/3 full with the sample and squeeze the aIr 
out before sealing. 

2. Keep the sample cool until it is shipped to an analytical laboratory for 
analysis. ' 

February 2006, Agricultural Nutrient Management Program 
University of Maryland Cooperative ExtensIon would llke'to acknowledge Bud Malone, Extension Poultry specialist, 
University of Delaware, Georgetown, DE, for his assistance In developlng this procedure. 
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