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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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Marytand Nutrient Management Program 
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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 
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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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