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SVenure — 9.1 tons /100016 / year

o DédJ]iL — 1.5to0 2.7 tons / 1000 Ib / year
otal = 11 to 12 tons / 1000 Ib / year

:,J Vel ume 94 cubic feet / ton

=~ /A typical 6 pickup bed holds ~60 cubic feet

".~’..'Total Volume — 1,000 to 1,150 cubic feet /
- 1000 Ib / year

— (Sources: John Chastain, Ph.D.; Hudson, 1994; NRCS;
Wheeler, 2006)
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MERURE 3 PAN PZO5 KzO Fertilizer
v/ps " Ib/ton | Ib/ton | Ib/ton Equiv.
Fesh ," 112 | 46 | 9.2 | 05-0.2-04
rJJ ‘:_ = (Total V)
~fHorsew/| 13.5 | 4.5 | 13.5| 0.6-0.2- 0.6
f’f Bed_dmg (Total V)
| Dairy 10 8 | 14 | 0.5-04-0.7
Broiler 45 69 46 | 2.2-34-2.3
Layer 35 64 | 39 | 1.7-3.2-2.0




r\mJL &of Magure requur-eﬂi’ e

| Fresh With
N Req’d Manure Bedding
150'Ibs/ ac | 13.4 ton/ac | 11.1 ton/ac
100 Ibs/ac | 8.9 ton/ac | 7.4 ton/ac
Pasture
tAnnual Rye | 120 Ibs/ac | 10.7 ton/ac | 8.9 ton/ac

BUT not all of this N is available the first year.
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AcEordinglto Wheeler and' Zajaczkowski, 1997,
‘*/J.Jr ure ,» th bedding:
= PAN = OA: x Organic-N
0 Y‘-\, ne OAf = (0.2
:_,.,_ ar two: OA; = 0.5
~ e Year three: OA, = 0.25
- Year four: OA; = 0.13

® (Organic-N =~ 0.71 x Total N)
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plietal N = 13.5 1b/tc

‘ OrJ.er*i =13.5x0.71 = 9.6 Ib/ton

) IF Wee _Iy 10 tons per acre one year:

16 ) tonsix 9.6/ Ib/ton = 96 Ib Org-N/acre
= ear 1 0.2 x96 = 19 Ib N/acre

e (plus 39 1b NH4-N. / NO3-NV)

-fj}’i;:;: Year 2—0.5x77 = 38.5 Ib N/acre

-~ —Year3—-0.25x38.5 =9.2 Ib N/acre

- —Year4-0.13 x 29.3 = 3.8 Ib N/acre

® 109.5 Ibs of N potentially utilized — about 81%
of total N over a 4 year period

—
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SAittrenly: 20% of the organic-N available
uENirst year we need to think of
jidhagement

ESISUpplementing with 34-0-0 is the obvious

;‘_/. - —— - —
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~® Manure provides organic matter and some
. of the crop N requirement



Njtrogen“Available from Multlplg
YEaiFApplications. =~ -

@ONGRS peri acre peryear, bermuda pasture

(ezir | 'arZ Year 3 | Year 4 | Total | 34-0-0
- Needed

=

_;_ 58 | 270
B0 30| — B Sgg 157
=195 | 385 |19+39| -— | 1057 | 130

3.8 9.2 38.5 |19+39 | 109.5 | 119




e-Year@Itions—{ .

Afterdvears the manure would be providing
IO 4mate|y 110 Ibs of nitrogen each year

> Aol 10/ 10 tons of manure per acre for 4 years
j:}:'e o00d bit of organic matter, but not unheard
(q €., some municipal sludge applications)

—— 'You may find the 10 ton per acre rate for

multlple years, even though possibly beneficial
from a nitrogen standpoint, is impractical due to
soll compaction from many spreading equipment
trips (depending on equipment type)




Comp cations = C N -Ratiga—

) rJor:';e Manure has a h|gh C N ratio
— rre.)r nanure — C:N ratio = 19
— Bed ed Manure — C:N ratio = 20 to 50

y rLL. 'C:N ratios (above 12) will immobilize
= itrogen into organic forms, which are

—F‘”

j- unavallable to the plants

- ® Fresh horse manure makes N unavailable
to the crop
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SISGIIfmicrobes use soil N to break down the
‘ﬁdJ‘ifL ‘carbon

- r IS Can result in crop stunting or reduced
d

o —— -

'-~ ‘,c—»

-—*'%-Addlng 10 Ibs of 34-0-0 or 21-0-0 per ton
~ helps alleviate the stunting problem,
before or after spreading (but much more
would be needed for actual fertilization)



J \. -

Ce Jr jﬁ stmg Horse Manure
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PTovides a stable, low-odor product
s DOES N ot tie up N in the soil
SRRICH ,n organlc matter

==X JG’é postlng kills pathogens and weed
== seeds

o Composting kills parasite eggs

® Prevents crop stunting due to composting
iIn-field



Consleie t DIS «@gntages# -

/ OrJJy about 12% of the Organlc -N'is
mmar:} for plant use

2 0 25% to 40% available (instead of
=060% 'to 100% available in fresh manure)

" e —

=—<e: May need some facility

-_—

et —

o \Ieeds turning & labor for high quality
e Market (if needed)?
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SIVGSt horse manure has the optlmum C:N
@uieNer composting (25-30)

SVay heed to add a bulking agent for void
‘,,e ces for aeration

—
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Composting

Horse manure

Carbon-to-
nitrogen ratio

Range 20-40:1

Preferred 25-
30:1

Range 20-50:1
Average 30:1




Courtesy Dr. Gary Heusner, Un/verS/ty of Georg/a
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SNllerof thumb: material appears and feels wet, but
GOESIT ot drip: when squeezed

— lfe)p S moisture content can lead to odors, leaching
: nd poor processing

= Composting | Horse manure
Moisture Range 40-65% |Range 40-80%
content | preferred 50- | Average 72%

60%
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REGUIRESHNANAG ement.andwork. -

REIIES 0N oXygen; turning accelerates

;rre&

r erature should be monitored

\V[e] ture needs to be monitored
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Courtesy Dr. Gary Heusner, University of Georgia
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SEMPC J -
“Ca 'ostlng can Be'done in:

— /g 35:; SiNS HilarhemeIgardeniexamplesssmalls
JJE 1ES only

— @6 J“V“ red bins: greater capacity, best storm

y A J¢ protection

~ -e utdoor piles or windrows: greatest capacity;

.—" ” f

= zc-reqwres stormwater & run-off protection

-+

v N




Courtesy Dr. Gary Heusner, University of Georgia
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o Welllelglfglcle hlgh ground
J Jorrr} /ater diversions

ERANITWE ather access for necessary
ec ur ment
~TIso ated from:

_,.'--'—:”— water sources (surface, wells, env. sensitive
~areas)

— |ive production areas
— neighbors
— public view/roads
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SANeISe manure will normally take four to
SIXAMONtHS to compost.

<

> 9 .

SRY/el fmanaged piles can compost in two
—  months.
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= X . Courtesy Dr. Gary Heusner, University of Georgia
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arm up to 105 F

gle *vompostlng phase to 110 to 150 F
=1, '2 'F internal parasites

== _—135 “F pathogens
-5 — -145 °F weed seed

- — 160 F microorganisms (1)

c. Cool curing phase, less than 105 F
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SOMIPC

SRVIEKERSUTE THater
Easonably; ‘mlxed

r\r)r)ly iayEers S to site

me to mix in fertilizer or
d F ﬂﬂz{; If needed

f::"’ 4'0r 5 foot base and 3 to 4
__._5-9'

_.__i-

'-deet tall

- — Size can be dictated by
equipment

® Pyramidal shape; build row

down over time

T




Courtesy Dr. Gary Heusner, University of Georgia

\Gompost Turning o
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REIEASEsTEat ana gases
BJJ"‘i and oxygenates pile
SMVixes materials

,_ﬂows for outer material to compost

O
. &--r—
e

Bucket Loader Specialized Turner: large
and commercial operations




Courtesy Dr. Gary Heusner, University of Georg/a (edited)
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= Based| on mlcroblal activity
s wnen =core temperature drops below 120

— j‘w y~take a few days to a week or more between

; erk down row turning material in
== fsequence as it was added

- e After a few turns:

— If material appears consistent, allow to cool or
cure for up to a month

— If not, turn again allow to reheat
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Fo'estr
A Sllpplie¥'s ¢ : e Browse Products by Category

Ine. : 2 Lisks eatie | Corporate

Quick Order) Signup for Email ) Search GO

Home

Log In <REOTEMP
View Cart INSTRUMENTS
Quick Quote Reotemp® Compost Thermometers

Order Lookup
New Products
Deer Herd
Value Center

°Fahrenheit

SKU: 83112 Availability: In Stock Specs: @

Qty:

Size: | 36"L x 1/4” dia. stem ‘v | Price: $69.95

RODUCING o
\“Jwesr EDITIONT

Clear 3" diameter dials are =asy to read and hermetically
sealed so they will never fog over. Sensitive bi-metal halix in
bottom of peointed stem gives accurate reading to £1% of

scale. Rugged stainless steel construction.

< e Specifications
7 o | Temperature Range: 0°F to 200°F
o Graduations: 2°F
Accuracy: £1% full scale
Dial: 3" dia.

Already Have 2
Catalog or Mailer?




Courtesy Dr. Gary Heusner, University of Georgia

- . > - e - —
Usesifor Vv anureﬁ%l‘,_l"nd C;ompﬁb

B a—

——

SRVieiireErand Compe :
= Pastures

~ Per}_;

& LW, , landscaping and garden uses

J J‘v-? Hre ‘and Compost: export

.--‘* — —Sell
; . _»—.-lee away

—

Na-apply

-
—

e Compost: arena footing
— Mix with sand or other non-organic material
— Must be well composted



Courtesy Dr. Gary Heusner, University of Georg/a (edited)

USESHIC F_Manure and Compbsta—.

- be ::]‘}l’ e of; drus-_,herblades and PEStICIAdES

el EULJ“ DS fo) "'E'L"‘ 0)6) ““‘"

.JrJ danger for
SHSOIeEdawn, landscaping and garden uses
= Qf'r.- IC productlon

——— © name brand: Grazon

-~ e control of woody and herbaceous weeds
— Aminopyralid

e Name brand: Grazon Next; Forefront

— Horse manure from grazing of treated pasture has
killed garden plants

— Feeding hay from treated fields is also an issue






Courtesy Dr. Gary Heusner, University of Georgia
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AR Continuous composting bin construction
for one to three horse stalls.

Based on Composting System for Small Horse Farms,




Courtesy Dr. Gary Heusner, University of Georgia
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-_ _’Leng_tj; J |
. of | Ofibins | No.of | length of

S|

18 3 One 50’ roll
FOIS 30 12 | One 75’ roll
: ; 18 16 Two 50’
= rolls
/ to' 8 30 24 Two 75’
rolls
9 18 24 Three 50’

rolls
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OthEr"Compost Structures™



Manure and Compost
~ Application



ABBIYing Manure or Gompost

SAVEnlire should be applied based on
IUHERE reguirements of the crop

SADplYi ng manure thinly and allowing it to
— /s thought to help alleviate parasite
~iSsues

. Applymg manure thinly in wet, cool
climates may not have any impact on
parasites

i u MC
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r\r),)J /J= g manure thinly exposes more of
fianure surface to ultraviolet

I‘_JJJ‘ jon, which can help destroy

= rea ogens and diseases

= bmpleted cured compost should have no
= Ellseases or parasites — applications can be
thicker or thinner

g:i
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Siidli*Spreaders are available

(Images courtesy University
of Rhode Island Healthy
Landscapes)




Sphieading Manure Pilesss
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MSpIeading manure piles in the pasture has
BIIgRveen| thought to be a good practice

0 Jr ferz| |ng manure piles helps distribute
th ..-nutrlents In the manure more evenly

‘-—-/4_-

= ® Spreading manure piles breaks them up to
~ allow them to dry

® Spreading manure piles exposes more of
the manure surface to ultraviolet radiation
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SESOINE PopUlar dISCUSSIOI’\ suggests that

_,r)rru,h g manure piles may also spread

dny parasites in the manure over a larger
C g_:ng area

=T orses do not seem to graze readily

,—z,'

— -where fresh manure is present

—



Spredaing Manure Pilegme

SRIENDest time to spread manure piles
Wotldibe when the temperatures are
el 1) the days will be sunny, and there
== ill be no rain for a period of time

Y —
.»-" —

‘ hls allows them to dry, helping alleviate
= '?some parasite pressure, and allows time
for UV to kill any pathogens
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SpiEdaing Manure Pilesf —

SESheading manure piles during rainy,

r“JJ,deL’- ‘or overcast time periods will

Sprieadinutrients, but may increase
Parasite or pathogen issues

7 ”ctemptmg to spread manure piles over
== Eleep forage may be an exercise in
-~ frustration.....!

O —
o ——
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NORTHERN"® -
@Tooummmem Categories | Brands | Deals Search _

Home > Categories = Farm + Acreage > 3-Point Category 0 Implements = Category 0 Disc Harrows + Rakes > Item# 42016

NorTrac Harrow Rake for Cleaning,
Leveling Soil and Stimulating Growth —
4ft.W x 7 1/2ft.L

ltem# 42016

® 5 Reviews | 2 Answered Questions

Only $199%

1 © Add to Cart

In Stock Online

[23 View Shipping + Deliverv Estimates

Bl Check Store Availability




(Image courtesy University of Arkansas)

This drag is used
to help create
soil contact and
a slight amount
of cover when
broadcasting
clovers, but a
modified version
with smaller tires
may work in a
pasture for
manure pile
leveling




PEtlire Drag SAFET Y
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SNeHci=lInk style drags usually have few
155,13.:;: to their flexibility:

a8 solid- -type drag is used, much care
.:5 uId be directed toward its use

"‘-SO|Id frame drags pulled with cables or
~ chains can catch on clumps and flip
toward the tractor or ATV, causing injury

® Using an old gate or pallet with a chain or
cable is not a good idea!
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ANV atE J]E'F 'ri: Fnanager
,J:.nﬂd thisidrag to smooth
flis nrJLl ,2013

2 (’r]__u nnected to the ' .\‘.
sz Jige] @fthedrag Were I_‘ _ _
=l tf'thed to the tractor I “7@

— s An obstruction caused it D ——

- to flip over, hitting the
driver in the head.

https://www.cdc.gov/niosh/face/pdfs/13mi102.pdf
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idards for the Permitting of
Animal Facilities (June 28,
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http://www.clemson.edu/camm
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J Maru__ must be applled at agronomlc
ESH(I.€., nutrient requirement only)

g J‘/Ja;' ielcannot be applied to water
tUrated land, frozen land, or snow-
;;e ered [=]g[e

;_‘-. ® Manure may not be applied within 300
feet of a residence or 100 feet of a water
body




Vgt tllizagpn an@l-st@‘g" e“'

o Manu;-' May, not be applled W|th|n 50 feet
PiRdItches or swales

J“fLJr e may not be applied within 100
=ee ;Of a well

e —
p——

-’":_',Manure stacked or stored for more than 3
= ‘days must be covered (tarps work fine,
but must have a hole for venting)



MEnure - ppl@ ion 'I'-ime?' —

y jvJ,anLJf S best apphed when some wind is
fieVing = mixing helps disperse the odor
- rr day: may not be the best time,

= eC|aIIy I the neighbor is planning an
== utdoor event

5 I\7|orn|ng applications may be better than
evening applications

‘
—
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SANcontined animal facility is defined as a
'ur' Jer here animals are confined for 45

J' é'e secut/ Ve days)
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Conjlasel Aﬂ@_@,‘Facmtde?"'

SNATIVACOT ned anima aC|I|ty W|th less than
1.0, )Or bs average live weight must have
gdWVESie management plan

| r\m 'conﬂned animal facility with between
= 10,000 and 30,000 Ibs average live weight
’f' “must have a waste management plan and

— —

~ submit a copy of that plan to SCDHEC
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r\r\/ CONTINET anima acility: with- more

trlelf) 8 *OOO IbS average live weight must
aVE:

SAN H*- management plan

ﬁva‘ste management permit from
':SCDHEC

- ® Certification through the Confined Animal
Manure Manager Program (CAMM)
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20ne und Off manure can generate 100

ORI 000! flies

ice nay. enter a building through a 1/4
JL, | hole, rats through a 1/2 inch hole

-_eftwood doors are no barrier to mice

® A 3 foot wide gravel area 3 inches deep
around a building and a clean landscape
are good deterrents to mice

"‘M

'('\



P,

P

lierer ’S~_-§. R

S -y -

eiicsiain; J.P. 2007, “Eguine Waste Management
ISSUES! nd Opportunltles presentation.
cjgm_)gp University.

sagelsner, G.L. 2007. “Managing Mount (Horse)
iManures presentation. University of Georgia.

%-:,g-_ ﬁdson L. 1994. Horses — Manure Management
;.;.;'4- LL 53) Clemson University Extension

- ® James, R.E. 2003. Horse Manure Management”
The Nltrogen Enhancement System (AGF-212-
03), Ohio State University Extension.




- - e—
RElerences .. e

AEOmPosting Horse Manure, North Carolina State
Jr]‘ve.rJ Yy Extension.

2 Rﬂ WNFH Chapter 4.
J \u; eer E.E, and J.S. Zajaczkowski. 1997.

= = Horse Stable Manure Management (G-97). Penn
== State University Extension.

o Wheeler E.F. 2006. Horse Stable Riding Arena
Design. Blackwell Publishing Ltd., Victoria,
Australia.




T

-

.‘:

SOMTC Info ﬂ@_}@ﬂ«i"'

—

——

, Bryan Smith

‘riemson Extension Service

~ 219 West Laurens Street
Laurens, SC 29360

. ~ (864)984-2514 ext 112
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wsmth@clemson.edu

http://www.clemson.edu/camm



