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Appendix 13A

Calibrating Manure Spreading

Thie wser ol animal manuee as a ceopland feeiliaee is
econooically aod envvivonimenlaly npordant, low-
ever. farmers cannot simply spread manure, They
mst kneree the nurrient qualley of the manuee and
conlrol the quant ity amd unifremily of the manure
spread to ensure that the entire crop receives the
nutricnts.

Thee rwneienl comlent af the mannre is estimalesd Trom
labwratory tests, and the quantity to apply is deter-
mined through computations of crop aced. Farmers
can receve s information Trom thede county Exlen-
s Ollice ar eobier notrieol oaoseemend planonees, To
pracice. farmers often do not know exactly bow
miech ar hons unlfarmby maneee has been applled.
Manure spreader calilration provides This imporeand
information,

Manure spreaders can diseharge manoree at varying
rates, depending o lorveard travie] speed, I speed,
gear box settings. discharge wpening, width of spread,
overlap patterns, and other parameters. Calibration
dlelines Lhe combination of sciibngs and reavel spocd
meeced Lo apply nsnre al o desived rale, Following is
a deseription of the measurement methods ased to
dotormine manure application rates and chsure oni-
o application,

Calibration techniques

Calibration requires the measurement of the quanticy
of manure applied to the soil inder different condi
Long hese are tweo calibration lechoiques: the foaa-
errvet toeliuoel, which invvolves ineasariog e aowounl ol
nanure in o loaded spreader and then caleulating the
number of spreader loads reguired to cover a knowmn
larel aecss anwd the wiedghir-aeea method, which requires
weiphiing tnanre spread over o soll surfoce and
computing the quanty of manure applied per acra,

The calibnation methond 1oouse depends on the epe nl
tariare spreader, Soil-ingection, Tgquid mamwe spresd-
crs must e calibrated using the load arca moetluod
Twewise soil-injevied mandre cannet be collecied.
Licpuic snpcmee surlace spplied through o lank spreader
is dlso best measured by the load-area method becanse
of the Aifflculty o collecting the lguid manure. bt i
can be measured wilh the weisbil-ores e, Salid
amed sepnisolid rosrore also can be measured wich
clther method.

l.nad-area calihration

Losd-ares calibralion requines measuring e quanlicy
of manure (tons or gallons) held ina spreader lead;
spreading a number of lientical loads ar a constane
spead, sprender sening and meerlap; measoring the
teatal avea of the spread; and compuating the quantity of
manure applicd pec acre. Aftor completing the follow
ing sleps, record Lhe calealalions on Worksheey 1,
Mamre Spremider Capaciny amd Waonkeshes! 2, Togul-
Area Calibration

Siep L Dewvermine the capacily af (he manure
spreader, The capacity of (e nerre spreader mst
be expressed inunits compatible with the units used
for the autrient analvsis and recommended application
rate. In some cases, The mamilaciarer provides the
appropriate information; in other instances, the
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FLagpoddd mamare. Liguid ranmiee aralysis is pxpeessed
in pounds of natrient per gallon and the application
race is provided in pallons per acre; therefore. use
garlloms 1o eapreess D capacity of @ lguid manaee
spreader, Manulacwrers specily liguid inanure spread-
ers Ip mallents of vehuneric capacity, This information
can be found inthe swner's manual.

Solid and semisolicd reanure. Solid and semisolid
marure dnalysis is expreszed in pounds of nutrien: per
ton and the applicadon rafe s provided intons per
acre) Therelire, solid and semisolid inamre spreacder
capacity must be expressed in tons of manure

Solicl aned seamisolicd manmares of dilTferent moisluee
conlen beree dillerenl weighis s, U weighl capan-
ity of the spreader changes according to the kind of
manure held, The most dicect and accurare method of
determining e weighn ol @ loaed al manrs is o aclo-
ally weigh thie spreader Jowd on farm scales, I bscales
are not available, use the procedurs in the next section
o corv et the ¥olumetric capacity of the spreader o
vepiphl capacity [or The partienlzae marmire helid. Hecoed
your caloulations on Worksheet 1, Manure Spreader
Capacicy.

Cuortvertine voftnelrie capieec iy (o weielid capacity,
The volumetric capacity of box-type and opentank or
Raerel spreaders for solid and scmisolld manure 15
expressedd inoubie Teset, The msmmalas lueer proyides
this information in the owner's manaal. Two capacites
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are usually provided: heaped load (manure plled
higher than the sides ol Lthe box) and siouck oad (the
volume contained within the box). The capacity of
alder spreadees is sometlmes desiznaced 10 bushels;
oulliply the Dushel capacicy by 124 do deleringe
capacity in cubic feet,

Blullipy the volwmeric capacite in cobic eed by (he
bulk densicy of the manwee (o pounds per cubic foorl
arel corerl i ons. Bulk densily depends on Lhe
arnonnl ol waler, solids and aicin the manore ad can
be measured by weighing a koown standard volume of
marnre. A S-gallon buckel bas g volame ol 203 cubic
Foost and can be used as 3 standare volume as follows:

. Weigh the cmpry bucket and write the weishe
ol Tk side ol the Tckel . This establishes the
bucket’s tare weight (the container weight
subrracted feom the pross welahe eoodetormine
The wedghl of the inanural.

2. Till the bucket with manure from the loaded
spreader. Use all the space in the bucker and
prachk the manmre inthe same density as incthe
spreader,

4. Welah the full bucker and subteace the taee
veeinht, The resull is (e ianore veeight in
pounds.

4. Muliiphy the manwre veeighn e 3 aned Lhen divicle
[he preosduec | by 2, This wives Chie rmznre bl
density in pounds per culdc foot of voluns.

G Multiply e e Ludle density Gn pownds
per cubic [ald by the spreader capacily (in
cubic foot) to got the weight of the spreader
Lo i preosriels, e By 2000 1o gl Tons.

. Repeat this procedure at least three dines,
Sample the nanuee at differcot placos and in
cilferent spreacer Ineel s Avaragse thevaloes Do
obitain 4 representative composite of the manore,

Step 2. Spread mamare on a selecied [eld. Spreead
at least thres full loads of manure oo a field, Maintain
the same specd and spreader settlng for cach load.
Uhowse spreader palh spacing o achieve whal appesis
to e the most unitorm coverage, Try to spread ina
rectanglo or square for casy caleulation.

Step 3. Measure the area of the spread. Flace flaps
at the corners of the spread arca. Measure the width
ancl lemgth Delween the Taps in [eel using a measuring
tape. measuring wheel, or consistent pace, Multiply
the lengrh by the wldth and divide thar product by
13,5610 1o deternineg the area in acres.

Step 4. Compute the application vate. Multlply the
nurnber al loads spread Ty the oomber of woans or
gallons per load te datermine the wial ameont of
manure applicd o the arca. ivide the rotal amount of
mnanare by the area of (e spread o acres oo deleromine
the application rate in tons per acte o gallons per
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The load arca method should be repeated ae difforent
specals and specader sellings until the desied applica-
Lo rale is olalzined, Mainlgin o record ol the applica-
tion rates ar different scetings to avold recalibraring
the speesader each season.

Weight-area calibration

Spreader calibratlon by weloht-arca requires laving
ol a pronrid sheel ol knrwn dirnensions on the soil;
spreaqding manure over it at & selected speed,
spreader sotring and overlap; reteieving the ground
sheel and the manore deposited onoin welghing The
manure retrieved: and compuring the quanticy of
manure appllicd peracee. 'Lhe welght-arca method
dues nol require inesasuring Lhe amnounl ol ianoue in
the spreader. As vou complete the following steps,
recond your caleulations on Weorkshecl 5 Weigh-Aoca
Calibralion,

Seep L Select a manure collection surface. A
ground sheel can be o Cluth or plestic (8 mil) sheel ol
at least 100 square foct (10 foot by 10 foor) in arca.
Multiply Thee length ol the sheen Dy thee wdedih o deee-
Tine its ares in square feet,

Lirgeriel rmammre may vun alTa Tal geonnd sheal s shallin
plastic or metal pans are move useful, The pans should
haver o minimum arca of 1 agquare font cach. Multiply
the lenprh ol nme: pan Ty ks wich b o derermine e
area of one pan, Multiply the ares of one pan by the
number of pans used to derermilne the total collecrion
area in square leel . For hanedling and cleaning comve-
nience, place the pan inside a plasde garbage bag for
cach ficld rest 5o thar the bag and manure can be
ciscarcled leaving the pan clean, Sis or more pans are
necessary for a test,
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Waigh the growad sheet or pan and record the weights
for use as a tare welght in caloulations. Disty sheets and
praThs eire Daee vsared Lo anwdliple wesls arly slier major
manure deposits have been remerved. Dirte sheets and
paans st bewecighon Telfone cach fest so that oy
miarure Tesidue s included in the new tare weight,

Step 2. Serare the callection surlace in the leld.
Lay the pround sheet out fully exeended. Lay the sheet
an the ground 5o that as the sheet Is remaved from
chie field the maoure applied over the surlace can be
collected casily in its folds. If dirty sheets are being
el foe adeliliomal rests roee the dieky side v se
any manure residue included in the tare weight is oot
loat. Weights of stone metal or carth clods w1l be re-
guired o fuald che grownd sheet on e soil surlace, &
small breeze can easily fuld the sheer or tractor wheels
anc foeeciul applicaions ol maare can e L.

Pans arc not as casily affected by wind. bt may be
mveed] Ty Toweelnl sireams Deom side ooanle mannee
spreaders. Cvenly space pans in a row perpendicular
o the spreader’s parh. Uans are eastly croshed by tires;
allowe lor wheel lracks anad adbers Lo the path pro-
vided, Placing flaps ar desipnaced whesl macks helps
Ao praan damape.

Step 3. Spread manure over the collection area.
Spread mannree oeer aod neac the arrnmed sheel or pans
in s manner chat best duplicates the spreading pattern
wou plan for the field. With rear eutler spreadors, make
vhirere passes: e first pass directhe over the cenler of
the collection area and the remaining nwo passes an
vhe opprsite sides of e Test pass willoan overlap.
With side outlet spreadecs. locate a first pass off of,
bt alang ane edge of, the colleetlon area. Follawe with
subegpuenl passes Grther away omn the collectinm
ared and at the intended overlap until manure o
lesrnger Feaches Lhe surface.

In al! cases. starr spreading manure far coouph before
the rollection area 1o ensure That the spreades is
tumectioning, 1F 2 gronnd sheet is folded or a pan s
el durlng a spread pass. Investigate Its condltion
brelire comlirming with Thie test Dolebecl elpes con Te
straighrened withour major loss of accuracy . If moere
than one fourch of the suface bas moved and did not
eeeeiv e manuee, the st stould be condueled again
willy & mewly weighead steel, Pans thol have Deen
crushed but rerain he applied manure can still be
uscd. Heturn maved pans to their arlginal position.

Operatlon, Maintenance, and Safety

Partdid.
Ag e tural Waste Managrinanl
Fivld Farnllnwsk

5tep 1. Collect and weigh the manure. Remove
weizhrs used o hold the oround sheet inplace. Fold
[he groomd sheel pand oo i shorl seclions [ all
sides and corners inward to gvoid losing sy manure.
A W-Towal Ty 10-Toal shieel Faldoel wilh weel mamee imas
weigh as mneh as 150 pounds and tends to slip around
when carricd: place ivin a feed tul or other container
[ masier handling.

I'ans aee easy 1o handle and will usually welgh less
Lhan 4 pounds each, Carefl bardling is required Lo
avoid spiliing liqguid manure.

Select scales capable of accurately weighing the type
and quanthty of manure eollected. A single pan may
collect irom £ ounces Lo 4 pounds and can be weished
with  kitchen scale, & pround sheet may collect from
b Len 5O poands seith application eales ol Tess Than 1
Lans per acre, A groumnd sheel can be weighed wilh
spring tension or mitk scales. A ground sheet with
applicativm rates greater Than 1 mns per acee vweill
require g platform balance with a capacity of 30 to 150
pounds or greater.

The weighe indicacsd on che scale will inzhule the tare
weiali ol Uy grownd sheel or pan as well as chal of
any container used to hold the ground sheet or pan
during weighing. Subtract the tare weights frem the
lalal weizhe et ermine the mat weiphl ol the maore
vollecred,

Step b, Compule Che application rate. The numler
of steps and the procedure used te compure the appli
cation rate depead an the method of collection and O
umnits per dore,

Lenurnd sReer Fo tons per acve. Divide the el
pounds of manure coellected by the ares of the ground
shwset verolilain Lhe imarnee applicalion eace in pouns
ol mzmuee per square Tool Mulliply the resall Ly
43.560 and then divide by 2 000 to comvere to tons per
.

*ans to tons per acre. Add the netwelghts of ma-
ree cnllecied incinegdividoal paoes foodelermine (e oalal
weight of manure collecred. Divide the total manore
wright by the total collection arca to obrain pounds of
e per souaec ook Multiply the eesul Ly 43,560
] divice bre @000 10 obiliin Lons per acre.
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Fans to gallons per acre, [UDworking with weighi
[ prares o deterinane Houid applicalions inoeallons
per acre, make an additional meassurement o caleulate
the weight por pallon of manure. Fill a 5 gallon bucket
veith Tinuid mamuee of the same consisleney ol i
appied. Weiah the bnickel ol manoee ane soleact e
Lare weizhl ol e Tucked (o devermmioe the ned weighn
of o pallens of manure, Divide the result by 5 to deter-
minc the weight i pounds peor gallon. Follow the
pevacedee o “Pans oot pec e Theeugh olilain
ing prngds of marnre persquare Toon Then mualtipls
By 43, 560 and divide by pounds per gallon to obiain
gallons per acre,

Uniformity testing

The resuics of nonuniform manure spreading are often
Indicared by the lush, geeen prowth within the
spreader paths and the nol-so-lush prosdh Detwecn
spreader paths, This ocours Decawse ore 10a0re wis
deposited in and near the spreader path than farther
awray from the path. Uniform applicarion can be ob
talned by adjusting the applleation overlap. 'The
atnoumt al o erlap necessary can b dewermined by a
wuiforinily test. s you comnqalels the stepes in (his
uniformity test. vecord your caloalations on Worksheet
4, Unifarmicy Testing.

The test procedure is identical o the weighl-area
calibratico oedhud, wsing paos or o series of 24-inch
by 24-inch ground sheee sheets laid out with equal
spacing across two spreader path widths. Adrer the
ranue s appliced, each pan ar shee is compared with
The nthers, Lnilormily can he recorded schen mamre
is vpread to determine the application rate,

If all containers collect about the samne amount of
frsanue doeing @ lest, T application is unilfoem: {7
sovine colles minte than nthers, The oeerlap sholed he
adjusted, igh application in the center of paths and
Ly applicadon berween pachs indicate a need w
lnerease the cverlap by decreaslong the path spaclag,
Higher apprlivcation belween pachs Lhan withio paibes
indicutes o oeed (0 decrease overlap Dy incressing
path spacing.

Shortcuts

Developing o range of application rates for different
manure spreader spocds can be simplified if the
spreader is PIPD-posered and vhe eactor or Truek s
equipped with a groondapesd indicalor, Condor one
Lesl gl o groundspeed arnd one ol high groundspeed,
maineainin the saome spreader setting and PTO speed
for both tosts. Plot these nave application rates on a
araph ol gronmdsposd versos agyplication and dease a
siraizht line commecting the ban points. The applica-
tiom rate available at mrermediare groundsoeeds can
the be estimated from the graph, Conducting addi-
tlonal hlph-low tests ac different sertlngs or at differcnt
PCY specels sl deMine a Tull sange: of availalile appi-
calion rales.

If solid or semisolid manure changes moisture content
from season o seasan. the welght capaciey In the
spreader aned the applivation rale Iy socight will
chunge, Adjust previowsly colibrated spreader condi-
tioms for these changes by determining the bulk den-
siry of the new manure. To estimare the field applica
thon rate for the nese manure for 8 parriealar speed and
spreader seuing. mulliply e old applicaiion race by
Lhe nesee Dudk density aoad then divide Ty (e ald bualk
densicy, This calonlation eliminates the need 1o repeat
the field test every tie manuce propeocties change.

Summary

By measwing the application rare and uniformicy of
TERTIIV IV «f'il‘il‘f!':‘il‘lil'lg. <l r':'ll'rl'll.'l' Lo 1] I.'."i'! SU 'i:lf Lh il
al manure nulvient s applisd 108 crop. This measore-
ment, called calibration, can be accomplisned with
Lecke rime and & few dollars, For further informeacion,
comntact your county Extension office.

Sawieve—Adaptedl troen Cafiteariong Mandire Speadd-
ers, face Shear S18 Cooperalive Kiensiorr Service,
Uriiversiiy of Marviand Svetern, H L. Brodie, exter-
sion sgriowftural erpgineer, and CL Smith. exten-
sion agricaltural eaginenr. Lopactamwat of dgricol-
frad Erpgirmeering, Drfversity of Maeyfeed at Colfepe
Frark, Publisted 1982-86, revised 19490-21,
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Worksheet 13A-1 Manure Spreader Capacity

A, Description of spreader,
Manufacturor Model
Iype: 1 biox dopci-lanls A liwquid-Fank
Capacily; This inlormation is svailalde lrom vour dealer or oswneer s nanoal,
Qleer models: bushels x 1.24 = cubic foet
Buis o copri- Ll N2 struck 1ol M# hasaapoca] ol

Liguid-lamnk; |

H. Foropen-rank and bex spreaders. determine the pounds per cuble foct of manure and the welght
capacily ol the spreeader

Type of manure: Jsolid O senisolid

o Determine manuee density using o G-pallon boele. Feial 1 “Trial & Trial 3
4. Fmply buckel veeighl or tare weighi It
b, Bucket filled with manure I
e Melweight of manure (b - al i
. Manure densicy [[ox 30+ 2] Il
2. Average of three trials 1béfes
2 Weigln vapaciiy of the sprsscder, Sl lesnd TTeapec] Treuld
Spreader capacicye fit! Fr:
® Ly e
Manure densily [IFHIE [ T
Load wweiglt Lk Lz
2 000 tons i)
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Worksheet 13A-2— Load-Area Calibration

Liquid-Tank Spreaders {Liguid Manure)

Lerermine the capacioy of the manure spreader. aal
2. Spread al least three Toll Toads al thee desired spreed, spreader sedling ad overlap.

3 Messure the atea of the spread.

a Spread manure arca width ]

I Spresd oaouee area leoglh Il

¢. Spread arca (ax b) ft*

el Spreenl arca bacees (oo 23,5600 AT

4. Coonpure the application rate,

c.  Wumber of loads spread

I Capacity per loard aal
g Total manure spread e x 1) zal
h.  Applicarion rare (g + d) aalfacre

Box und Open-Tank Spreaders (Solid and Semisolid Manure)
1. Dwrermine the capacicy of the manwee spreader. tons
2. Spread al least thecs Tull Toads an the desivee) speced, speesades selling and oseelap.

1 Measure the area of the spread.

a.  Spresd manure arca width ft

I Sprescd manure aeea lenglh I

. Gpread area (ax b ft?

d.  Spread arca Inacees (o + 425600 acres

4. Compure the applicainn rale.

e, Nuamber of loads spread

f.  Capacity per load 10ns
g, Tulal manure spread (e x 1) Loz
h. Application rate (g + d) tons‘acre

Nutrient application = tonsfacre x pounds of notrient per ton
or gallons/acre x pounds of nutricnt per gallon
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Worksheet 13A-3—Weight-Area Calibration

L. Select a munure collecion surface.
a.  Deternmine collection arca
Ciround sheer:

width ft » leneth ft = area ft?

[ans:
pan widih inch x pan length inch + 144 = pan area fi2
sin area % numbicr ot pans rollection arca frs

7. Recure gruunr_l shiee] o T,

3. Spread manure over te collection area.
Trial 1 Trial ¥ Trial 3 Trial 4 Trial 3
Farward speed, goar or throttle
seing
PTO spocd
Spreader selling

4. Collect and welgh the manure and compure the application rate.
a. Tare welght of sheet ar pan
andalahing contalnee: I
T Giruess wersiglu al shweet or pan,
rollecisd manre anid

welghinge conlainer 1Fs

o el weigh nlmanre - a) 1§}
Arca of sheet or pans frt

e, Application Tare [+ d) (1Y i

Cround shoct or pans to tons ol acre.
f. Application rare

[ = 43,5600 = 2A0I0] I e
Poars Lo gadlons per acre,
g Tare weight of 2 3-gallon bucket [t
L, Weight of a 3-gallon bucket full
of manure I
i Melwoeiphlal | pallon of
manure [h-g) - 5] gl
i- Applicatinn rale
[(e 2 43,3600 = gl galfng

HNutrient applicaticn — tens/acre x pounds of oucclent per ton
oo pallonssaces £ pounds ol natrenl per gallon,
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Worksheel 13A-8—Uniformily Testing

1. Layout aline of swall sround sheet sheets or pans of equal size, equally spaced seross teo spreader
path widths

A, Deermiine the pan or shoeel anea.

witllh inch x lenalth inch = 144 = aren li2
2. Spread manure over the collection area,

Foarwand speecd, gean ar
thecel e sedling,

PTO speed

Spreader seming
Arcal Al Arrad Arcad Aread Aucafi Aoa ¥
a. Tare weighe il sheed tr pan
andd weighing containesr Th
b, Gross weight of sheet or
pan, collected manure and

wiphing comlaner 1l
i Me weighl ol mannee
il = al 1
i, Ared of sheet or pans fi?
o Applcadon rate [c+ d) 1btte

Uniilorinily is achizved wehen all paoes or sheels collec, the saome aacunt of oaore, To mprose woilormidy,
adjust spresder paths to inerease or decredse overlap,

Fuklished 1985-86
Iriced 90081
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