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Manure Application

INTRODUCTION

Manure is a co-product of animal
agriculture. Depending on the point
of view, [t Is elther a resource for
crop production or it is a wasta prod-
uct of the livestock enterprise. No
matter what the point of view, it must
ha ramoved to continue the livestock
operation. Soils normally benefit
from the application of organic ma-
terial and animal manure is an ex-
cellent source. This organic mate-
rial acis-as a source of nutnenis and
as a soll conditioner, Therefore, It
makes sensae o use manure o re-
cycle nutrients and Improve the soil,

It is difficult to place a dollar value
on the improvements in physical
properties of the soll from the addi-
tion of manura, but the value can be
considerable when gvaluated on a
long term basis.

The main value of manure is its
supply of nitrogen, phosphorus, and
potassium. Micronutrients will also
be avallable, but the amounts will
vary greatly depending on type of
livestock and their diet.

About half of the nitrogen is in
the inorganic or ammonium form, the
form that ks immediately available for
plant intake. The inorganic forms of
nitrogen are subject to being lost
through leaching out of the root zona
or volatllization into the atmosphere.
Volatilization |s minimized by Injec-
tion or fillage into the soil.

Proper application rates and
mathods must be utilized to ensura
ervironmentally sound results and
cost effective application. Excessive
manure applicabon rates or impropsar
application methods can result In
surface or ground water contamina-
tion and reduced crop yleids.

Much of the yield reduction is

thought to be caused by germination
damage and growth reductions due
to high concentrations of ammonium
and soluble salts including sodium,
polassium, magnesium, calcium,
and chloride, which can limit water
uptake by the plants.

High salt level can also cause
injury to plant root hairs which will
rasult in reduced nutrient and water
uptake. Alsc, improper balance be-
twesan sodium in relation to calcium
and magnesium will cause sall ag-
gregates to break down or disperse.
The dispersed clay parlicles will
move down Into the soil profile,
blocking soil pores, reducing the rale
of watar infiltration.

NUTRIENT REQUIREMENTS

Befora manure iz applied, the nu-
trient requirement of the crop should
be determined. Soil tasting is a rali-
able method to determine nutrient
levels in the soil. With this Informa-
tion, and knowledge of the nuirient
levels of the manure, economically
and environmenially sound applica-
tlon rates for both manure and fertil-
izer can be determined.

Manure application rates are
usually based on crop nitrogen re-
guirements. Manure application
rates should never exceed the crop
nitrogen requiremant. However, af-
ter long term application, the phos-
phorus level in the soil will probably
build up to a level that will prohibit
cantinued manure applications. All
manure application sites should ba
monitored with a soil testing pro-
gram. To prevent the build up of soll
phosphorus and potassium levels 10
A very high range, it would be best
to calculate & manure application
rate on basis of crop phosphorus or
potassium removal (do nol exceed
crop N requirements]. Table 1 pro-
vides a list of estimated nutrent re-

moval per unit of yield for many
crops. Actual removal will be site
specific and may be determined by
a laboratory analysis of a reprasen-
tative sample of the plant material
removed from the field.

NUTRIENT AVAILABILITY

The nutrients contained in ani-
mal manuras, compasts, or other or-
ganic materials are less readily avail-
able to plants than the nutrients of
most inorganic fertilizers, The nutrl-
ent content of these materials ia
highly variable (Table 2) and a labo-
ratory analysis should be used fo de-
termine the actual nuirient content
of manure materials,

NITROGEN: Manure would be clas-
sified as a slow release nitrogen far-
filizer. Approximate manure nitragan
availability percentages are listed in
Table 3. They vary according 1o the
type of material, storage. and appli-
cation method. When incorporated,
mast of the ammanium nitrogen is
available during the first year. Nitro-
gen avallability percentages listed In
Table 3 are total M and account for
ammonium nitroegen content. Tha
figures in Table 3 are based on avail-
ability of total N during the first year
following a spring application.

ORGANIC N (Total N minus ammo-
nium M, or assume 60 o 75 perceni
of the Total N as organic) will supply
nitrogen to the cropping system for
several years. To eslimate residual
N use the availability factors listed
in Table 4,

PHOSPHORUS AND POTASSIUM:
About 70 percent of the total P ap-
plied in manure will become avail-
able in the year of application. Of
the total potassium, 100 percent will
be available the year of application.
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DETERMINING NUTRIENT AND
FERTILIZER NEEDS

Nitrogen 16 usually selected as
the priority nutrient and total crop nu-
trients are determined by soil test
and crop remaval When soll test
results are high or vary highin phos-
phorus of potassium It may be best
o use these nutrients io defarmine
the manure application rate. Also, if
the manure lests low In nitroagen,
basing the application raie on phos-
phorus or potassium may be best
In any situation, manura application
rale should never exceed the crop's
nitrogen requirameant.

Amounts of nuinents that can be
added from manure without greatly
increasing soil 1est levels are esti-
mated on the basis of expected crop
remaval. Values in Table 1 may be
used o astimate crop removal ex-
pected per unit of yield for various
Crops.

Manure sampling, manure analy-
sis, and spreader calibration are part
of &8 comprehansive nutrient man-
agement pian. Manure with greater
than 20 percant solids i5 classified
as dry manure and is handled as a
solid. Manure with 4 fo 20 percent
solids s classHied as semi-solid and
can be handied as a lqukd, Semi
solid manure usually requiras thor-
ough agitation before pumping and
sampling. Manure with less than 4
percent solids iz classified a liguid
manure and |s handied with pumps,
tank wagons, and imrigation equip-
et

A represanlalive sample s
needed 1o provide an gaccurate ma-
nure analysis. Ona of the many fac
lors affacting 1ha nutrient content of
manure s how the manure is
handled and stored. Each handling
system rasulis in different types of
nutrient losses, The most important

thing in colleciing 8 manure sample
s to obtain it in a similar way fo the
methods used In developing the
standard nutrient values.

WHEN TO SAMPLE MANURE

Sample manure at the time of
land application or as close to the
fime of application as possible, Sam-
pling at the time of application will
nat provide manore recommenda-
fions that can be used to adjust the
amount of manure applisd. How-
ever, Ihe results can be used to ad-
just future manume applications and
10 adjust the amount of Inorganic fer-
filizer applied. If you apply manure
several imas a year, sample when
you apply the bulk of the manura

Ideally. manure sampling should
be dona in the fleld as manure 15 ap-
plied. This ensures thal losses that
ecour during handling, storage, and
application are taken into account.

MANURE SAMPLING
IN THE FIELD

Dry or Solid Field Sampling

To sample manure from
barns, holding areas, dry stacks,
or fead lots, collect a sample as
tollows:

Uss the "hand and bag”
method to collect all solid manure
samples. Place a one-gallon
resealable freezer bag turned in-
cide out over one hand. Grab a
handful of manure with the cov-
arad hand and turm the freszer
bag right side out over tha
sample with the frea hand, Saal
the bag and place it in another
freazer bag to pravent leaks.
Labal the bag and send lo the
lab or freeze it immediately to
pravent nulrient losses. Take
thraa samplas for dry or solid ma-
nure, Combine the samples and
mix. Place in a zip-lock bag.

Liquid Manure Sampling

When sampling liquld manure
agitate the manura in the storage fa-
ciiity to obtain a representative
sample for laboratory analysis.

Liquid Manure Applied with
rs
1. Immediately after filling the tank
spraadar, use a clean plastic
bucket 1o collect manure from the
unioading part or the opening
near the bottom of the tank. Be
sure the opening does not have
sailds accumulated that can con-
taminata the samplas.

2. Slir the manure In the pall and
immediately fill a ore-guart flex-
ibke plashc botile aboutl 25 per-
cant lull. Do not use a glass
botile as it might explode from
pressure bulld up. Squesze as
much alr out of the botile as pos-
sible before capping.

3. Pul yourname, date and sample
number on the bottle and the in-
formation shaat.

4, If the sample cannot be sent to
the laboratery within a few hours,
it ehould be refrigeratad. Place
the sample in a plastic bag, saal
the bag, and Keep cool untll It s
sant to the laboratory.  Ship so
that the sample armivas promptly
at the laboratory.

Liquid Manure Applied by
Irrigation Systems
1. Place cdlch pans of buckets ran-
domly in the field to collect the
fiquid manure that Is applied by
an imgatian system,

2. Immediately after the manure has
been applied, callect the manure
from sach pan or bucket and
combing in ong buckef 1o make
& composite sample
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Mix the manure and fill a one-gquart
flexible plastic bottle about 25 pear-
cant full. Seal and label the bottle
and seal in a pliastic bag. If the
sample cannot be shipped o the
laboratory right away, keep refriger-
ated. Ship to arrive promptly in the
|aboratory.

Dry or Solld Manure

Paved Lotis

1. Collect manure by scraping a
shovel across 25 fee!l of the
paved feedlol. Repeat this pro-
cess six to aight times, Awvold
sampies from areas that are very
wet or contain large amounts of
feed and hay.

2. Use the shovel to thoroughly mix
manure by scooping the outside
of the pile to the center of the pile.

3. Collect a sample using the "hand
and bag" method that was de-
scribed in the section on dry or
solid field sampling.

Barn Gutter

1. Shovel a manure sample to the
depth of tha gutter from the
gutter.

2. Remove the manure from the
gutter and placa it on the bam
floor. Mix the sample by hand
{wearing freezer bags) with a
kneading motion. When col-
lecting samples from a gutter,
be sure to include the liquid that
iz in the bottom of the gutter.

3. Collect a sample using the “hand
and bag" method.

4. Repeal steps one through three
from other locations in the gutter
to collect three subsamplas.
Combine the subsamples and
mix. Flace in zip-lock bag and
squeaze out all of the air before
closing.

Dry Stack
This is manure sfored outside in a
stacking shed or above ground solid
waste storage facility.

1. Using a pitchferk or shovel, take
manure from saveral locations
throughout the dry stack and
place itin a pile. Collect samples
from the oulside and centar of the
stack.

2. Mix the manure with a shovel by
scooping the outside of the pila
to the center of the pile.

3. Collect a manure sampie by the
"hand and bag® method.

4, Repest steps one through three
o collect the three subsamples.
Combine the subsamples and
mix. Place in a zip-lock bag and
squesaze out all of the air before
clasing.

Foungs pw

Flarsrnsl Ea ﬁEﬁlﬂLﬁ;ﬁﬂ\.ﬁ.’I
Crop Unit (/] P.O, E.O
COAN
Grain i+ 1] 1.0 0.ar 0.26
Stowar .75 015 1.06
Total Aemoved 1,76 0,62 132
COTTON
Lint and eseds b 0.08 0,04 0.0
Stalk, etc Las g friek]
Todal Removesd 0.14 0.06 .08
BARLEY
Grammn By 1.0 0.4 03
Straw 0.4 01 11
Total Removed 1.4 0.5 14
OaTs
Cireen Bu 0.7 (.25 oz
Siraw na L1s L&
Total Resmiowad 1.0 D40 145
FEAMUTE
Muts 5] 0.03 oo [ Kr) |
Vinag ooz LriEi 003
Torkal Farmowac 0.05 (R (I
AICE
Grain bu. 0.5 024 014
Siraw 0.3 on a5
Tatal Rermowed 0B 035 0.9
GHRAIN
SORGHLM
Grain b, a3 41 0.21
Siover 0.5 .18 LOR
Total Removed 1.7 59 127
S0YBEANS
Baans b 4.00 0,80 1,40
Biower 118 Q.27 .96
Tomwl Aemovesd 515 1.07 2.06
TOBACCO
Lasad [ % 0.03 0.01 .05
Stalk .01 001 QL0E
Tl For e 0.04 p.o2 0.08
WHEAT
SraEn bid. 1.26 0.e2 037
Biraw 057 015 (1R A]
Tetal Removad 1.82 o.rr 127
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Appra imae Pounds par Aom of

Hufrnis

m Apruresd by Frm Portn sl Ceip Bharam
Crop Unit Matters N PO, | KD
HAY Tan
Alialia {eanly bloam) 882 B2 g 43
Alfalia {full bloo) Aa2 41 g 37
Coastal Barmuwda 89.9 40 9 |
Fypegiass 49.0 26 G 0
Lading Clavar 92 a7 16 4T
Rad Chaver 877 iz 10 a8
Fessis BH.5 2B [1] 34
Lespedaza o322 40 10 &
Oalg = e 26 .3 30
Orchandgrass ER 3 n 11 44
Sudangrass EB.B an i 32
Soybeans B7.& a4 k) 20
Timathy BA.4 27 7 34
Welch ER 2 L4 10 L4
Wheaat BE.D 5 T an
Paanuf op.B 32 T an
SILAGE Ton
LHefa 2B.0 15 4 17
Barley 5.0 12 4 14
Gam as.0 a 3 B
Grass-Legums 5.0 18 5 16
Cats as.n 1 4 16
Grain Somhuem 3n.0 i 2 g
Foraga Sarghum J0.0 T 2 T
Sudangrass 35.0 10 4 14
Soybeans 30.0 7 7 T
Timaothy 375 1 3 14
Wheat 350 10 3 10
Aye 33.0 12 a 14

= o Jro kel v | re| xo
Cigiry Cattle | Daily Spread 1B 2] 5 "0 | = — =
Anaarchic Pit -] = — | — | 24 14 28
Earthan Storage 10 - -] — | 3 14 28
Anasrebio Lagean 1 —_ — - 4 ] 5
Moove Ground Storage| 12 — — | — | % 18 | 40
Covered Stack 18 10 a 12 | — —_ —_
Swina Anaarchbic P 4 - — | — | 38 ol i}
Anaarobic Lagoon 1 - — — 4 2 4
Boal Opean Fasdiot 15 10 T — — =
Foultry Liguid P n | = =] — | % | ar. |5
Eivy Pill (dry] 85 100 ]| 40| — — -
Dy Pl (Cramibly) 70 &l Bh 30 | — —_ —
Dry Pit [muoist) 50 40 ol 0]l— |—|—
Dry Fit {Ireah} 25 an ml wl— [— | —
Campoal 54 44 ] 48 | — — —_
Shaep Dry Pit 25 23 Bl &[] — [— [ —
Harse Dry Pit 20 12 5 3 IR -
Composied | Dey Pit 54 44 | ] — [—= | —
Pauliry
Malerals
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Example Your Field
1. Crop to be Grown com for grain
2. Data crop to ba establishad Spring 19
3. Field

4. Total Fertilizer Needs {From soil test report). :
If P.O, or KO is the priority nutrient then estimate |
maintenance from Table 1
A. Nitrogen (Ib N/acre)
B. Phosphorus (Ib PO facre)
C. Potassium (Ib K_O/acre)
5. Fertilizer Applied/Starters 1o be applied
{Ib nutrientfacre)
A. N
— 70
6. Residual Nitrogen from Matarials applied in previous
yaars. (b Organic N x factor from table 3)
A. N from last year's application
(Ib Organic N per acre x 0.13)
B. N from application 2 years ago
(b Organic N per acre x 0.05)
C. N from application 3 years ago
(Ib Crganic N per acre x 0.02)
D. Total Residual N (add 6A,B.C}
7. Residual N credits for legumes
A. Crimson Clover or Hairy Vetch green manure

(50 to 70 Ib Niacre) 9
B. Good Alfalfa stand. 70 to 100 % more than
4 plants/sq ft (160 [b M/acre first year credit or 0

50 Ib N/acre second year credit)

C. Fair to Poor Alfalfa stand, 30 to 70 % or 1.5 1o
4 plants/sqg. ft. (130 [b N/acre first year credit or 0
50 Ib N/acre second year credit).

D. Soybeans ( 1 Ib N/acra/bu Beans harvested A
up to max of 30).
E. Other 0
B. Net Nutrient Needs —
A. Nitrogen {4A minus 5A minus 6D minus 120- 0-32 = B8
FTAorBorCorDorE)
B. Phosphorus (4B minus 5B ) 100- 0= 100
C. Potassium (4C minus 5C) 100 - 0= 100
D. Lime (From soll test report) Tons/acre 0
E. Micronutrient ( From soil test) Ib/acre 0

F. Other o
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Example Your Field
1. Field # from worksheet 1 Field W1
2. Calculate Available Nutrients in Manure

It af nutrient per ton or per 1000 gal 1o be appled this spring. Spring 18__

Lise lab analysls.

A. Nitrogen {Ib Totzl N/Ton or 1000 gal) x Avail. Coefficient 60 1o N/T dry pit
(Table 3). Whan ammansum M analysis is avallable assume poultry x 0.50 =
coef. of 1.0 for ammonium N and use avail. coel. In column 30 Ib availabie
1 of Table 3 for organic N [Total M minus Ammonium N) N/Ton

B. Phosphorus { Ib F,0,/ton or 1000 gal x 0.80) i
bPx229=1Ib F’El:l'!. PO/ Ton
C. Potassium (Ib I(Eﬂﬂun or 1000 gal x 0.80) 30 Ib KO
bKx12=bKO x (.80 = 24
Ib K0 Tan
D. Other
E. Other
3. Determine Manure Application Rate
{Tons or 1000 Gal./Acre)
A. Priority Nutrient Nitrogen
B. Amount Needed (from BA,B or C of worksheet 1, 28
b nutrient/acre)
C. Rate of Manure or (3B/2A 28 or 2C)
(Tons or 1000 gal/acre) Sritin 250
4. Total Manure Nutrient Credits Calculated (Ib/Acre)
A. N (3C x 2A} 88
B. PO, (3C x 2B) 129
C. K.O (3C x 2C) 70
D. Other
E. Other
5. MNutriant Batance and Supplemental Ferlilizer Naads Field W1
Ib‘acra (-} indicates need (+) iIndicales excess
A. N (4A minus BA from workshest 1) B8-88=0
B. P,O, (4B minus 8B from worksheet 1) 129-100 = +29)
C. K,O (4C minus BC from worksheet 1) 70-100 = -30
D. Lima (8D from worksheet 1) 0
E. Micronutrients ( BE from worksheet 1) 0
F. Other (BF from worksheet 1) 0




Weshod of incorpomation

Beoddeasl,

Tipe of Meners Lm-pm:: ;ﬁ::::_ inpeched mm
Dairy {eeri-galid) 0.40 0.60 — =
Dairy {slurry) [L45 0.6 oo 045 Maiermi otimmreeii
Boe! 04D 0.80 — = B Coaffiziants
Swine (alumry) 040 .60 oM | oa0 Last Yaar 013
Swirm Lagoon 0.50 0,80 .85 0.50 2 Yoars Ago 0.05
Poulry 0.50 0,60 .50 — 3 Years Ago 0.02
Municipal sludge 0.50 0.50 .50 —
Composted 0.20 0.20 = =
Materiats
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