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About us

Weld Laboratories has served the analytical needs of
the agricultural and environmental industries for
nearly 40 years. Our motto has always been that

chemistry is best performed by chemists.

From alfalfa and corn silage analys esto soil, manure,
water, and gas/oil spill testing, Weld Labs offers a
comprehensive list of analytical services to meet your
needs.

Weld Labs has continuously been certified by the

National Forage Testing Association (NFTA) sin ce

1986 and holds certificat ion in both NIRS and Wet
Chemistry analyses.
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them below.

Sample Soil Report

This is an example of a soil report you Még/ wékbreak this into sett and discuss

Customer Name
Address 1
Address 2

Date: 3/19/2017

Farmer/Grower: Growers Name

Field No.: Field #7

Requested Fertilizer Recommendation:

Laboratory No. $17060-885 Crop: Corn
Av‘:f;:;‘;g_ Yield goal: 200
Soil Texture SCL Soil Units: bu/acre
pH 7.73 Avg
Salts, mmhos/cm 0.59 Avg
Organic Matter, % 1.8 Avg
Vs. Qur

ppm Ibs/acre a:\;er;g: Recommendations (add lbs. per acre)
Nitrate-N 8.6 17 Avg 190 #N
Phosphorus 16 33 Avg 40.0 #P,0,
Potassium 15 30 V. Low 100 #K,0
Calcium 3633 7266 Avg
Sulfate-S 42 85 Avg 30.0 #S
Boron #B
Zinc 0.0 0.1 V. Low 8.0 #Zn
Iron 12.2 24 Avg 0.0 #Fe
Manganese 1.6 3.3 Avg 2.0 #Mn
Copper 20.0 40.0 V. High 0.0 #Cu
Magnesium #Mg




Sample Soil Report (cont)

There are four sections to a soil report, colored for clarity (see below).

Zwn S5 3

There is a smaticolored section at the bottom of the report where we list
analyses and other notes and information.

Vs. Our
Average Ag.
Soil

Avg
Avg

Avg

Vs. Our
Average
Ag. Soil

Avg
Avg
V. Low
Avg

Avg
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Sample Soil Report (cont)

There are four sections to a soil, pdrave already discussed the red and green
The yellow sectiommaares each of the soil tests or analyses to our global
for irrigated agricultural soil ( >80% corn and alfalfa). This yellow section does |
depending on which crop you are growing. Ratings include V. Low, Low, Avg, K
High. This ect i on should be used as a qui
or high in something that may warrant further investigation.

0]

Vs. Our
Average Ag.
Soil

Avg
Avg

Avg

Vs. Our
Average
Ag. Soil

Avg
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Understanding the Repord Soil Texture

The very first row of the green section is Soil Texture. Soil texture is importan:
because it determines how quickly water (and also saltd)learutmieve within the
soil. The textural class is determined by how much sand, silt, and clay are present i
soil* Sand, sjland clay are chemically 100
similar (altontaining silica or silicate
minerals) but drastically different in
terms of particle sigend is all particles
of diameter @5to 2 mnd,silt is 0.002
to 0.6 mm and clay is < 0.002n*?
Larger particle sizenatgpack together
agightlyas the smallgairticles can and
thisallovwsfor channeilsherewater(and /

30

air)carflow. These channels permit
proper soil respiration which is crucial /T
throughout the life cycle of a crop.
Without proper draindge roots of
almost any crojll start to rot. /sand\ [ETNAVAVAVAVAY L /
Converselgandy soflwith ncredibly 2 ¢ & 2 % & 2 % % %
high drainagequire more frequent <«—— Sand (%)
watering and fertilization as there is FIGURE2. NRCSJSDASDIL TRIANGLEREDRAWN BY
nothing to hold onto the water or ).

nutrients.

NN/
: '\VAVAVAVAVA&TA‘VA!‘. §
o AVAVAVAVAVAVAV ™A

The 1 deal soi l texture I s a cooloed ur e

brown in the soil triarfgféigure?).” When you order one of our common soil packages
texture estimation is always incl@dedexture abbreviation system is S=Sand or sandy
C=Clay L = Loam, Silt = o0Silt.déd The s;“’an
for Sandy Clay Lo&we perform this estimation by feel, but we can we petfaiin atr

classificatidor a feeThe process requires a set of scredanglesmietgland Stokes &
equations) bpitovides percentages for sand, silt, and clay.8eparately E

3

>_

2
"When we report soil classifications we sféli
using sieves (or screens). The overy fine s

between 2000 um and 105 pum diameter. The USDA soil classification system splits the san(?frac
categories: very finel®0um, fine 1250 m, medium 25800 um, coarse 0000 um, and very
coarse 10@00 pnt

®The original equilateral soil triangle of Davis attdM@ermore symmetrical. In 1938 the USDA E
changed the size limit of clay from 5pm to 2pm. The triangle has remained the.8ame since 1951
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Understanding the ReporH pH

AN
HGURES. NUTRIENF'T' AVAILABILIWS PH BYMOECKEL PUBLICDOMAIN

There is nothing terribly special about how we measure pH. We use the indus
standard: a properly calibrated pH probe on a 1:2 dilutgwil (2 parts watér
Remember that pH is a logarithmjagedlef 6 is ten times as acidic as a pH of 7.

SoilpH is important because the availability of mess@tdiasl elements depend
on it® Nitrogen is most availahil 68, whereas copper and zinc are most available
pH 57. Othemutriensharetheirown preferred rasgeee igure3 above)This inherent
nutrient preference givedaispecific ranges wheresgropvbetter Blueberries and
Irish potatogsoliferate abw pH 5.65.5. Peanuts, rice, and watermelon do Well at p
5.56.5? Soils in Colorado tend to be algilire’.1 which is perfect for corn, hay, and
alfalfaHere in Colorado veeely need to appiyd to raise pgr any crops

Changing soil pH is generally more expensive than it is worth but can be achig
with limé& (to raise pH and make the soil more basic) and elemensplesidfur
fertilizergto lower ptandmaleit more acidic). If yate trying to determine the

try

eVeC

©This pH Method is from Soil, Plant, and Water Reference Methods for the Western Region (WSMM) .

2.10"0One common variation is a 1:1 dilution js&@at@n. Labs utilizing this method tend to be 0.3
to 0.4 pH unitewer. If you require a custom dilution witjw@eczin do this for a small added fee.
P Agricultural lime is pulverized limestone,CaCO

/
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associated cost of liming we recommend taking a few extra samples and requesting

ol iming requiremento package. The | i mj

the SMP buffendgives muchbetter estimate ofshmuch lime it will take.

Understanding the Repord Salts

We use a standard calibrated conductivity probe (with an integrated temperat
sensor and 1.0 cm path length) to measure salts on a 1:2 dilution in (@nstthed water
MSA Part 2 103)°% It may seem odd to measure salt in terms ofiitpbdtiatiding
salt to water makes it more conductive so this is how it has been domédistorically.
mmhos/cnunits may seem strange but are the industry Stamdangert from
mmbho/cm to TDS (total dissolved solids, ppm) simply multiply by 640.

If your pH is less than 8.5 and your Salts are less than 4 mmhos/cm, you can
reading the rest of this section which details types of salt problems and remediation
strategies.

Types of salt problems and remediation strategies

Highconcentratigrof sadtin soil can cauaaouproblems wittrops, but it
especially affeetsly growth stages (germinatigils that suffer from high salt
concentratioase most common in arid
and semiarid regions where evaporat ~ EQUATIONL. SODIUMADSORPTIONRATIO

rateexceed precipitatiatesand Nat
dissolved salts are left behind to S.AR. =

accumulate, or in areas wingyation 1

changdgser aldition of salty manure etc \/5 (Caz+ + M92+)

have caused salestumulate.¢esaline

seepsY.According to McCauley ehalet are three types of saltyi)ssdline soilith

a high concentration of solubleespigially Ca, Mg, anii) iKodidor alkal?) soil
where sodium is high but magnesioatcaingire ngtandii) salinesodic soils which
areessentialaline soil widtevatedodiuntevels agell* The combination of electric

Pt Weld Labs

—
~t

ESMP stands for Shoemaker, McLean, and Pr
requiremenfo soi |l s with appreciable amount of
liming requirement calculated for soils that require more than 1 ton lime/acre.

FThe units (mmhos/cm) may seem strange at first, mho units are for conduet@aReg1/R wh
resistance) exactly the same as Siemens. ‘QjRe
resistors are measured in ohms, they can be shaped differently and made from materials of giffer
resistivity = R * (A/L), A = crossectionalrea (cfjy L = material length (cm) (the units for resistivity

oil and Yog lsab Re
o

arethusohmm) . What we actually meas yymeasiredm®ktmic o
or mho/cm. The extra omdé in 0mmhd“foberex’nct)is§be
amounts of conductivity mil/l:/ mhods/ cm.
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conductivity (EC), sodium adsorption ratio (SAR), and pH allow us to classify a soil

Table 1).
TABLEL. CLASEYINGSALINESODIC SOIL

EC (mmhos/cm  SAR pH
Normal Soil <4 <12 <85
Saline >4 <12 <85
Sodic <4 >12 >85
SalineSodic >4 >12 <85
Generally agricultural soil s wild@ K

run an SAR inroroutine packages. If your EC exceeds 4 or your pH is > 8.5 we highly

recommend running an SAR to determine which type of saline/sodic Sailigeu have.
soils can exhibit a white crust on the surface &tSadirsmiboils also cause osmotic
stress in the plant where there istesgavailable to it and the plant must use extra
energy to get at the water. Symptoms look like drought stress (wilting, leaf burn, gra
problems, plant death). Sodic soils have high ambimthenialan exchange capacity
(CEQ exchange sitedere there are typically other cations’tikel§€a and a pH

above 8.550dic soils cause the soil colloid to disperse (and clog soil pores), thus reg
air and water permeability in th€ Acitording to McCauley et al. this low permeability
and infiltration can cqumeding and sting when diyThe general resuteiduced or
inhibited seedling emergé&nce.

Reclainngsaline satarts witkxcess water and changing crops (to barley, or sol
other salt tolerant créfOften it is worth investigating drainage of the soil, and source
irrigation water as wele have an irrigation water quality package Torrdaagim
sodior salineodicsoil youypicallyneed toi) add gypsum or calcium carbonate to help
replace sodium at the exchange)sfgsy excess water to push the sodium deeper ints
the soil; and iii) change crops to something salftolerant

Understanding the Repor OM (Organic Matter)

Organic mattéOM) is essential in productive soil, it is a storehouse of nutrients
contributes to the cation exchange d&aCijtgndalsaontributes to soil drainage and
structuré®**Soils rich with organic matter typically have a darker appearance with vi
remnants of straw or root systems @ighrganic matter in sodoasnmonly
determined by two methods: IdregsitionLOl)at 450°GEMSA 291.3.2.4) and 2)
the Walklefslack methdWSA 2$8.5.2)® Weusethe colorimetric WalkiBiack
varianspecified by Sims and'PabgthodMSA 28.5.2§ unless there is too much
organic matter or obvious interfefatahich point we switch to LOI)

(see

) €
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Organic matter is a reservoir for C, N, and to a much lesser degree P, Fe, S, i
manyothemicronutrient®\s previously . .
mentioned adding organitemaan
increase soil aggregation which incre
water permeability and improves the
structure of the s8iln general, rapid
decomposition of OM in soi§@oasign
for bothail structurand microbiologica®
healthHealthy soil has a dark color, a
an earthy odor. .
Coarse soils genetalye less O
than finer soils (with high clay cofte

It is important to note thajanic matte” feures. SIL RICH INORGANIGVATTER BY WPSOPO
Is not required floigh producing soils

when fertilizer is applied but high OM reduces the fertlllzeAmdmgeﬂganlc
matter to soil is generally accomplished in three waysni}inyapbower crope(
clover, sweet peas, sometimes evenilbgifagtding high OM manucempost; and
i) by addingeatmosdyy leavesr sawdustith extra nitrogeBxtra Ncompensate

for ovesstimulating soil microorgangnnsh happe when material is added with C:N
ratios over 36What is the ideal OM? If you have too much OM you can leach nutriel
similar to ovdertilizationFarmers generally sho@%eOM while gardeners try to stay
around-6%:°

Understandingppm AvailableNutrients

Parts per million (ppmuitrieAmamean benderstood she wumber afilligrams
ofavailableutrienrhamper kilograrg2.2 Ibspfdrys o ( Al 6 o | bs/ acr
soil depth)lhe worcvailables under |l i ned because i
in thegreen section bésoil report wmeas@nutrientavailabl® the plants, not total
nutrient$ Available nutrients are determingsiroyspecific extracting solditioaach
family ohutriensto mimic plant remowam the soll

Q)

Understanding Soil and Your Lab Reajrt(WeId Labs
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°Tot al nutrients can be determined but
expensive as we have to digest the material first.
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Available NitrateN

Why NitateN?Measuring nitrate is the best way to determine reoxaifableh
nitrogen is in your sbikhy do we care so much about nitNigeg@n is @imary
macronutrientNitrogen is also a mobile nutrient, meanlng that with over application i
leech from the soil into surrounding S =

Atrnuspherlc Nitrogen (N,)

waters(States have added laws
concerning nutrient pollution and it i 473
becoming important to understand

mobility).

We analyzevailablditrateN
withtheindustry standard method. iroqaAiing
U p on r e q uest , gam :f;:::r::'t".?o':ules i osrs Nitrates(NO, )
N6 via kjeldahl S o mal |
added fe%_ Ammonification Nitrification ® hac:!erlag

. Ammonium -
Plants need nitrogen for cell o) oy 1) 4 wiresto.

Nitrogen-fixing

components, proteins, and DNA aniorig™"

other things. Plant life as we know  FGURES. NITROGENCYCLE BYOHANNDREQ
wWo u | d n 6 t e X | st v CREATIVECOMMONSCGBY-SA3.0.

Nitrifying bacteria

A common question iraseN toplanvlddimate(NO2 6 nTeet ahs we
multiply your Nitrafd by 4.43 to get Nitrddérate. There are other forms of nitrogen that could be
present (ammonia, bound oflyariat they are usually smaller than-Nitratause they arelglow
generated by soil bacteria (FNgu(eodal NWedrc
via TKN, MSA 22.4) for a small added fee. Plants can readily utilize nitrate and ammonia forms
nitrogen but other forms need to be mineralized or converted to nitrate by bacterirsnd decompos

car

nr N

a h

' Plants need macronutrients in larger amounts for optimal growth when compared with micronutrients.

(Plants wondt grow without macronutrients).
K (primary nutrients); Ca, Mg, S (seconti@nts). Micronutrients are trace elements used sparingly

by most plants and include: Fe, B, Cu, Cl, Mn, Mo, Zn, C3, and Ni.

YNutrient mobilitgepends on a number of factors including soil moisture and CEC (cation exchangle

capacity) but gener al patterns emergeé Some
include: P, Mg, NKICu, Fe, and Zn. Some nutrients are considgpadiadlper slightly mobile: K,
Ca, Mo, Co, and Ni. Finally, sBR®&&nad€lrients

“We extractie soil in 2M KCI solution, 5 grams nitrogen is weighed out and 25 ml of extracting so
is added and shaken for half an hour (method3MB)MW8 use the colorimetric method with

copperized cadmium redu@t@A 38.3, WSMM-8.10)”® Extraction solutions are considered stable
for 24 hours. Samples are run on an autosampler whicipaiitzesdibration curve.

T

utior

/
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Legumes have developed root ramhieaing symbioticawhia bacteria (Figbire
whichhelp fix atmospheric nitrogghaiidl reduce required fertillsth deficient
nitrogercrogsexhibit specific symptarmesdorn will yellow at the center of the leaf along
the vein)Each crop also exhibits specifitoaysrof nitrogen excesscorn will have
extremely dark green | eaves and grow
ef fect c aBelswelo avdiddhe first muokipi( when buying fertilizer if
you already have too much N.

Availabke Phosphorus(P)

Phosphorusaigrimary
macronutrieidund in every living
cell*?1t is required for cellular e
respiration and metabolism of starch=$
protein, and fakvailablgohosphorus i
preserds phosphates fROf differing
forms" Due to the solubility problemd
many of theserfa, organicound
phosphorus can be especially impo

Organigound phosphorus is
decomposed by soil microbes and o
decomposédcomegsant available as
unbound phosplsabe hydrogen FIGURES. GRAPELEAF PURPLING DUE TNBUFFICIENT. P
phosphaté<The importance of organ©ORIGINALPHOTO BY

“The concentration of total phosphorus in soil varies from about 0.02 to 0.4% but most of this is n
avdable to the plafit. @

@®©
-

MThese differingrins include: i) Complexes with calcium and magnesium:; ii) organic combinations
phytic acid (present in the organic matter fraction); iii) adsorbed ions on the surface of clay p%rticl
compounds with iron and alumifiBfmosphorus availability depends on the solubility tfitee éburs

phosphate complexes. Figure 2, from the pH section above, attempts to provide a simple dia@gran
availability vs. pHé but i1t is a bit overﬁusi
Iron and Aluminum complexes arantdvailable and become important below pH 5. Starting arounc

SO

ot

like
ES; a

of F
mp
|

pH 6.3 and extending to about pH 7.6 phosphates can be found ionically bound (plant available) to cla

particles. Extending into the alkaline range starting at about pH 7 calciumgilspliatesjo 2

predominate. Aeration has been cited to increase availability (or reduce reversion to insolub% forms) c

carbon dioxid@.

ng S

N Fuller and Dean grew wheat and soybeans with radiolabeled phosphorus, then tilled them E]to t
grew ryegrass. As much as half of therpbasphe ryegrass came from the organic remnants ofithe

wheat and soybelﬁrjrg‘.l'heorganid:)ound phosphorus even did well against superphosphate apﬁlied
equal amounts (the orgamind species was determined to be about 70% as effectivé?ds fertili?er).

1€ SC

n

©
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matter for phosphersbuld not be underestimated at any §MilgpEln test for
organibound phosphorus foran addedfee, avai |l abl e P doesHr

We test for available phosphorus usinQ thBiema r b o n a®t(MSA Zp r o
245.4, also see WSN)MThisrequires a 1:20 extractidhBmolar NaHCCsolution
atpH 8.5skake time 30 mifi\We read the phosphate complexes absorbance®at 880 n
Wehave a full soil laboratorycarmalsaunmanyother phosphorus methodBray)
for a small fee.

Adding phosphorus can hasten maturity and deepen roots of almost every crc
grown in low phosphorus Bgén in soil that tests sufficient for P many farmers apply
about20 Ibs/@n st ar t elop aBadd rbobon the cferent crops (especially
those grown in leévsoil) respond well to banding appltedtiimosphorus

Phosphorus assimilation ed fundiandnagnesium, but most irrigated soils
have plenty of magnesium. If plant tissue appeatrsnd@figures) but your soil has
plenty of P, request a soil Mg $gsaptoms of P deficiency ind)utbrk green leaves
which bronze and then turn purple or develop dark brown spots; ii) small, spindly pl:
that seem brittle or fragile;igndelayed maturity, sometimes with shriveldd seeds.
Conversely, to remediate soil which has excessive P, plant beans, cowpeas, or son
legume as a cover crop and use it as green manure. Be sure to avoid the middle nu
P-K)®¥when buying fertilizeyou already have too rRuch

© Our procedure to test for orgamimd phosphorus comes from Methods of Soil Analffg(MSA 2
3.3) and requires a comparison gEONektractions begoand after heating to 550°C.

POlsen postulated that the best phosphate extraction solution for high calcium soils (like those in

NE, and other states west of the Mississippi) would require displacing the phosphate on the soil ¢
HCQ, or CQ? while diminishing the activity of calcium. Olsen designed his method on western soi
northern Colorado (specifically around Fort Collins).

?This is a pH dependent color development (the familiar ammonium molybdate /antimony potass
tartraé method reduced in ascorbic acid). We monitor absorbance at 880 nm and plot samples ag
point calibration curve.

RUp to 90% of plant species exhibit Mycorrhi
symbiotically with plant root systeBtne types penetradé cells while others do not but in both

types plant absorption of phosphorus (P) and zinc (Zn) generally increases. Some plants have alg
increased production of plant growth hormones such as cytokinins affd gibberellins.

*Magnesium deficiency can also show as witigtripeligdown the leaves.
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AvailablePotassium (K)

PotassiurfK) isaslightly molplemary macnaitrienimportantor plant leaves,
stems, and rooits leaves, KK utilized in opening and closing of stoma, and adding K can
thusincrease the efficienf€yO, assimilation during photosgighln stemst helps
maintain osmothalance and kéegplantcells turgidn roots, it increases growth and
improves drought resistdHeetassium enhances translocation of sugar and starch anf
helps plants produce grain high irfsfagebsphorus is foundxicesshaving enough
availablgotassium can help prevent a rapid, unhealthy rate of maturity that could lepd tc
lodging?

We extracavailablpotassium (K) witie industry standard 1.0 nraohd@anonium
acetatadjustetb pH 7.0 with ammonium hydroxide or acetWa@xtract K at a 1.5
ratio, shaking it for 5 minufés analyze K
guantitatively with a flame atomic emissic
spectrophotometer in aaeatylene flame.
Thisproceduresfrom Methods of Soil
Analysi@xtractiofMSA13-3.528 1:5,
analysis M34&3.3.3). :

Our fertilizer recommendations de" 2
to Obroadcastoéo applt
application can reduce the total gg@sh
required but placement of the band is crit

not inhibit selling emergence. o FIGURE7, POTASSIUNDEFICIENTTIOMATO
In many plants potassium deficienc LEAFE By GOLDLOCKI CREATIVECOMMONS
typicallyshown byellowing and drying (or CCBY-SA3.0.

o f i raiound the ediges obtHer lowerleavefFigure, by Goldiacki®).*?In alfalfa 2
whitish spots begin to appear when potassium i€ BefienK can hinder Ca, andZ
especially Mg absorption by the plants. If this happens in cool season grasses that fumi
are grazing on, «anreaud.sfyou alreaaynhpvé exoess Koaymd
fertilizer wittthe third number in thé>X fertilizer systeth.

=~
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o
Q
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o
>
°
c
@®©
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" Total potassium in soil can exceed 2%, most of this is tied up in mineral silicates-that are nét plant
avallable. Some types of clay (e.g. I11itze |c]

23(Most clay will release K once wet so lllite is an exception, not the mri)nTheesofor K %
is Oavailabl e pot asdcdublaikaad Mt exchangeable K. Weecarspmv@ f

the watesoluble K number for an added fee.
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Available Calcium (Ca)

Calcium rarely limits plant growth because there is so much of it in the soil.
Colorado soils typically contare than 30 pmavailabl€a.l n f act, we d
provide calcium ferglizecommendationsniasicrops grown in Colora@alcium is
however still importantddimplantd.egumes and tomatoes can eluiafnore than
299 ofcalcium in their foliage, waeigrasses and cereals typically contain 0.2% to
0.5%%

What is the function of calc@h@um is an integral part of plant cell walls whereg
it plays an important réitking acidic pectin residues withirfti@ahciuncamalso
bind to phospholipids in theiager of plasma membtamesvid stability.’

Finally, calciuassistglants witfon transport apdotects against other (ems Céi)
which may Ipgesent itoxicamount&

Availableatcium (Ca) is extragtegH 7.0, 1.0 M ammonium acetate, similar to
potassium. It is extracted at a 1:5 ratio by shaking for 5 nsioutestit@sed with a
flame atomic emission spectrophotometer. This procedure is from Methods of Soil A
(MSA143.3 144).°

Calcium uptake is passive and happen
in the xylem (root to shoot). Some peop
believe that there is a perfeb @ edtio for
each crop but research has shown that |
margins can vary quite a bit (1:2 to at le
1:8 Mg:Ca with no deficiencies) without
affecting yield for agronomic é&@adcium
is mobile only in the xylem, not themhlo
so deficiencies appear with new growth
exclusively. Rategsaltiunuptake are '
related to transpiration. Generally 4
deficiencies appear in acidic soil and thiFGURES, CALCIUM DEFICIENCY TOMATQ KNOWN A
Correcnon |S Ilmlng the SO” One commc 0 IBDSSOMEND RODOBYALFEAN CREATIVECOMMONS
example akeficiency is blossema rot in R
tomatoegFigured)?®. Deficiency of calcium has also presenpedmwitiot
development, leaf necrtesagurling andfruit cracking

Excess calcium cannot be washed Boilnbiheause of the strongday
interaction (Ca is the predominant cation on the sdft \Aalbidye never seen a case of
calcium in such high excess that it affects yields (when other nutrients are not lackir
soilpH is not the problem).
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Available SulfateS (S)

Sulfuiis an importamtobilesecondary macronutrient that is frequently required ir
amounts similar to phosphégugfuexists in many diffefentns includingrse
reduceforms$ but nost of the sulfur in plastsken up by roasmorganic sulfate
(SQ?) usingylemtransporprocesses
(transpiratioriy In the alkaline soils of
Colorado,myinorganic sulfasediredy
available for plant transpiratiomsoils with
large amounts of organic matter much of the
sulfur can be bound iAdtcording to the
USDA NRCS as each 1% of organit! matter
in the topsoil decomposes it releases 10 to 20
pounds of nitrogen, 1 t@@ruls of
phosphorus, and 0.4 to 0.8 pounds of sulfur
per acré

The organic forhef S are particularly
important becausé@umid semihumid and

even some sedmnidregions more than 95%  FGURES. SVEETGUM LEAF SHOWING
of the total sulfur is bound in the organic 'NTERVEINAL CHLORGSBY

Y The forms of sulfur include inorganic sulfate, sulfide, polysulfide, thiodoliate, st

elemental sulfur, and ordamimd & The soil report is listed as SSitateonvert to Sulfate multiply
by 3. Atmospheric,®@n also be harvested when present, but this process only happens if soil S ig
insufficient®

(72
v Sulfates can adsoroil colloid below pH 6.5; this adsorption is greater in soils with aluminun§ and
oxides present in large amounts. This adsorbed sulfur is also ceasadleted plzris negligible in 2
Colorado. In naralcareous soil of temperate regigasmiasulfate generally represents < 5% of the

total S*

Repdr

" The USDA NRCS also mentions that soil organic matter (bulk density 1.2 g/cm3) holds 90% of if
in water making it especially importanttiiband dryland farmers.
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*How do reducedfsmiforms arise? As an example, soil could be treated with elemental sulfureWhen th

happens soil microbes first convert much of it to tetrathionate arfdTthiosulfgtel a nt st -l; ||

C

these reduced forms of sulfur until it has been oxidized to sulfate. For this reason, oxidizing micropes f

the following genera become impdhniabacillysseudomaaretarthrobact8hese microbes proces§
the reduced forms of sulfur into sulfate (thus mineralizing the sulfur). Conversely, soil microbies cg

N als

convert sulfate into orgaoiend sulfur. Soil S can be constantly cycled between organic and ingrganic

forms>° 2
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