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Copper Sulfate for Footbaths - Issues and Alter natives

Bill Eppersonand Lowell Midla
Department of \eterinary Preventive Medicine
The Ohio Sate University

Summary

The control of digital dermatitis drives
footbath useon U.S. dairy farms. Copper sulfate
(CuS0,) andformalin arewidely used asfootbath
disinfectantsand show apositiveeffect inreducing
lesonsassociated with digital dermatitis(DD). Used
copper sulfate solution hastraditionaly been mixed
withmanuredurry and digoosed by land gpplication.
Once applied, copper (Cu) bindstightly to soil
particlesand accumulates, ascropswithdraw very
little copper. Because high copper may inhibit plant
growth, regulatorsin somestateshaveadopted limits
onland application of copper. Dairy producersneed
to be aware that land application limits can be
exceeded intimeand should consider alternative
strategiesfor DD control.

I ntroduction

Lamenessiscommonon U.S. dairy farms,
with aprevalence of 22% of cowsaffected (Cook,
2003; USDA, 2002). Inthemid 1990’s, it was
estimated that 47% of herds experienced digital
dermatitis (a.k.a. hairy heel warts, papillomatous
digital dermatitis) and that 11.9% of thedairy cow
popul ation was affected with DD (USDA, 1997).
More recent reports suggest that prevalence of
digital dermatitishasincreased (USDA, 2002).

The DD isassociated withamixed bacterid
infection including Treponerma spp, and gpplication
of antibacterials has resulted in rapid clinical

improvement (Read and Walker, 1998). Dampness
with maceration of theskin are predigposing factors
for DD, and herd size, flooring type, access to
pasture, purchasing replacement animal s, and foot
trimming management were associated with DD
(Wellsetd., 1999). Initia treatmentsof DD used
antibioticsor disinfectantsapplied localy (under a
bandage or sprayed onlesionsdirectly) with success
in relieving clinical signs (Moore et al., 2001,
Hernandez and Shearer, 2000; Britt et al., 1996).
However, lesionstended to reoccur in 60% of cases
(Berry et a, 2004a). Control with vaccination has
been attempted, but development of an effective
vaccinefor digitd dermatitisremainselusve(Berry
etal., 2004b).

Because DD tends to recur in spite of
treatment, control isthe management goal, rather
than eradication. Wholeherd post milking footbath
application hasbecomeafavored control method.

Footbath Solutions

Footbaths can clean debrisfrom feet and/
or apply adisinfectant (or antibiotic) tothefeet. In
theU.S,, footbathsareused largely inapreventive
drategy and feasturedisnfectants. Themost common
disinfectantsareformalin (2 to 5% concentration)
and copper sulfate (5to 10% concentration).

Formalin (2.5%) hasbeen shown effective
inDD control (Lavenand Hunt, 2002). Formdinis
an agueous sol ution of forma dehydeand methanal.

IContact at: 1920 Coffey Road, A100A Sisson Hall, Columbus, OH 43210, (614) 292-9453, FAX: (614) 292-4142,

Email:Epperson.1@osu.edu

April 24 and 25, 2007

<=, Tri-State Dairy Nutrition Conference

®

iﬁ;}



52

At thetypica formal dehyde concentration of 37%,
formdinisflammable. Forma dehydehaspowerful
disinfectant properties, and reacts with amino,
carboxylic, and sulhydryl groupsin proteinsand
enzymes, resulting in changes in conformation
(Russdl, 2003). Formadehydeisarespiratory and
contact irritant, and is considered a potential
carcinogen. Themain objectiontoformalinisthe
potential health hazard to farm workers, most of
which is posed by the concentrated solution.
Disposd of formalin presentsnored environmental
risk, and formaldehydeissaid to beinactivatedin
air, water, and soil.

Copper sulfatehascommonly beenfavored
asafootbath disnfectant dueto availability and ease
of use, and it appears effective in reducing DD
lesions (Bergsten et al, 2006; Laven and Hunt,
2002). Copper sulfateisbacterostatic by reaction
of Cu++ with protein thiol groups in target
organisms. Peracetic acid (1%) hasd so been shown
to beeffectiveinfootbaths (Laven and Hunt, 2002).

A number of commercial products have
becomeavailablefor useasfootbath disnfectants.
Dataon DoubleAction (WestAgro, Inc, Kansas
City, MO) suggests it is effective in footbaths.
Victory (WestfdiaSurge, Naperville, IL) and Hoof
Pro Plus(SSI Corp, Julesburg, CO) were shown
effectiveindirect topical application, and each of
thesehassgter productsfor useinfootbath solutions
(Shearer and Hernandez, 2000; Britt et a ., 1996).
A myriad of other commercial productsthat are
either non-Cu based or feature reduced copper
concentrations are available. Testimonial or
uncontrolled field trialssuggest the possibility that
they may be effective, but there is little peer-
reviewed scientific evidenceavailable (Lavenand
Logue, 2006). Producerscontemplating use of these
products must eval uate cost and perhapsperform
awholeherdtrial and forward their best estimate
of effect.

Implicationsof Copper SulfateUse

Typically, copper sulfate solution is
considered effective for 150 to 300 cow passes.
Used solution is mixed with manure waste and
ultimately disposed by land application. Regulators
insevera stateshave expressed concern that soil
copper could beincreased to an unhedthy level by
this practice and have established maximum
(lifetime) loading ratesof copper. An8ft x 2.5ft x
5inchfoot footbath will contain approximately 62
gallonsof water and 26 pounds of copper sulfate
(charged at the 5% concentration). Since copper
sulfate is 25% copper, each time the footbath is
dumped, 6.5 pounds of copper is added to the
disposa burden. Theenvironmental effect of this
copper dependson thevolume of footbath solution
disposed (afunction of cow number and intensity
of footbath use), concentration of copper sulfate,
and theland areaof application. Without careful
attention, maximum soil copper loading rates may
be exceeded by dairy producersinrelatively short
times (5 to 30 years). Plants require very little
copper, soannua removal ratesarelessthat 0.51b/
acre for typical grain and forage crops. When
copper sulfateisapplied to soil, the copper hasa
high affinity for organic matter and accumulatesin
the upper soil layers (Stehouwer and Roth, 2004).
In the period 1994 to 2004, the W.H. Miner
Ingtitute (Chazy, NY') estimatesthat approximately
at 18% of thetime, greater than 4 |b/acre of copper
wasgppliedtothar agriculturd land. A priminarily
report suggests that 4 Ib/acre of copper
supplementation may affect root development in
certain grass plantsunder experimenta conditions,
though cornyidldsunder smilar circumstanceswere
not affected (Hliset d, 20064). A survey of Vermont
dairy farms estimated that 1.4 |b/acre of copper
wasimported onto farmland in 2005, which was
down from 2.1 Ib/acre of copper in 2002 (Fliset
a., 2006b). Whilethiswork isfar from complete, it
isclear that copper disposal fromdairy farmscan
result in accumulation of soil copper inashorttime,
while soil copper will be naturally removed over
severd very longlifetimes.
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Summary

Copper sulfate footbath use canradically
changethe copper disposa burden of adairy farm.
Producers must maximizefoot health and should
seek to decrease risk factors for infectious foot
disease. Chief among these is improvement in
environmenta hygieneand exploring dternativesto
footbath usein management of DD. When copper
sulfate is used in footbath solutions, efforts to
maximizeeffectivenessand minimizewastemust be
undertaken. Alternative products that feature
reduced or no copper should be considered.
Unfortunately, peer reviewed field trial datawith
most commercial footbath disinfectants is
unavailable. Management consderation ontheuse
and disposal of copper sulfate footbath solution
requiresimmediateatention, aslong-termhighleve
useof copper sulfatefootbaths, using conventiona
disposal, appearsunsustainable.
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