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Abstract

Milk urea nitrogen (MUN) has been
proposed asamanagement tool for nutritionistsand
dairy farmersto useasamonitor for protein feeding
rates and nitrogen metabolism in lactating dairy
cows. Dietary crude protein (CP) content hasthe
grestest nutritiond influenceon MUN concentrations
and hasthe potential to be used asamanagement
tool for ng dietary proteinfeeding. TheMUN
concentrationsarea so influenced by anumber of
other nutritional, cow, and environmental factors.
Severd satistica analysesof DHI databasesreport
mean MUN concentrations for Holstein cows
ranged between 12.7 to 15.5 mg/dL and 14.1to
14.4 mg/dL for Jersey cows. A number of milk
marketing organizationstest every farm’sbulk milk
samplesfor MUN, and DHI organizations can test
individual cow milk samplesfor MUN. Before
reformulating adiet, thenutritionist and herd manager
shouldinvestigateand consider all possiblereasons
why MUN concentrationsareaboveor below what
they regard asdesirablefor the herd or cow group.
Basing diet reformulation solely on bulk tank or
individual cow MUN concentrations may betoo
hasty and unwise. The purpose of thispaper isto
discusstherolethat monitoring MUN can haveon
herd management.

Background

Much of the CP a cow consumes is
degraded by rumen microbesto ammoniaand used

for thesynthesisof microbid cdl protein. Ammonia
isalso produced from normal daily metabolism of
absorbed amino acidsand body proteins. Excess
rumen ammoniaisabsorbed from the rumen, and
ammoniafrom tissue metabolismistransportedin
bloodtotheliver and kidneyswhereitisconverted
to urea. Some of the urea circulating in blood
recyclesinthesalivaback into therumen. Excess
ammoniacirculatinginbloodisvery toxic, whereas
urea is much less so. The conversion of blood
ammoniato urea occursin mammals, including
humans, andis part of normal body metabolismas
away to prevent ammoniatoxicity. Ureaisanorma
constituent of blood and body fluidsand readily
diffusesin theblood and body fluids.

Ureaisalso anormal constituent of milk
and ispart of the non-protein nitrogen fraction of
milk. Concentrationsof ureacirculatinginblood,
defined asblood ureanitrogen (BUN), arehighly
correlated to the concentration of ureain milk
(Broderick and Clayton, 1997).

Dietary CP content has the greatest
nutritional influence on BUN and MUN
concentrations, and they havethe potential beused
asatool for assessing protein feeding (Broderick
and Clayton, 1997; Jonker et d., 1998; Nousiainen
et a., 2004; Wattiaux and Karg, 2004Q). Thereis
also apositiverelationship of BUN and MUN to
urinary nitrogen excretion (Ciszuk and
Gebregziabher, 1994; Jonker et al., 1998;
Kauffman and St-Pierre, 2001; Kohn et al., 2002;
Wattiaux and Karg, 2004b).
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For evaluating dietary proteinlevels, BUN
concentrations can be measured, but measuring
BUN isan invasive, time consuming procedure
requiring the obtaining of blood samples from
individua cows. However, obtaining milk samples
todetermineMUN concentrationsisamuch easier
and non-invasiveway for evaluating CPfeeding
levels. Therefore, monitoring MUN concentrations
ether fromindividual cowsor thebulk tank hasthe
potentia of being amanagement tool for evauating
dietary proteinlevels.

Nutritional Factor sInfluencingM UN
Concentrations

Although dietary CP level is the major
nutritiond influenceon MUN concentrations, other
nutritional factorsdo play arole. Inastatistical
evauationof animd and nutritiond factorsinfluencing
MUN concentrations, Broderick and Clayton
(1997) reported a positive relationship between
MUN and BUN, body weight, fat-corrected milk
yidd (FCM), dietary CP content, dry matter intake,
and days in milk. They reported a negative
rel ationship of MUN with parity, milk andfat yield,
dietary CP per unit of NE, concentrationand NE,
intake. Others have also reported similar and
additional nutritional-measurerelationshipswith
MUN concentrations (Linn and Garcia, 1998;
Godden et a., 2001; Nousiainen et al., 2004;
Wattiaux and Karg, 2004a).

Cow and Environmental Factor sInfluencing
MUN Concentrations

Breed effectson MUN concentrationsare
variable and may need to be considered when
evauating MUN in herdswithmixed breeds. Ina
study using datafrom milk testing organizations,
Brown Swissand Jersey had higher test-day MUN
concentrations compared with Holstein cows
(Waettiaux et al., 2005). However, whenthe same
diet wasfed, MUN wasgreater in Holstein cows
as compared to Jersey cows (Rodriguez et d.,

1997; Rastani et d., 2001), but it wasthe samefor
both breeds in another study (Kauffman and St
Pierre, 2001).

Parity gppearsto havelittleeffect on MUN
concentrations (Broderick and Clayton, 1997;
Ferguson et a., 1997). Timeof day whenamilk
sample was obtained influenced MUN
concentrationswithAM collected milk having higher
MUN concentrationsthan PM milk (Broderick and
Clayton, 1997; Godden et al., 2001; Wattiaux et
al., 2005). Also, Gustafsson and Palmquist (1993)
reported that MUN concentrationswerethe highest
at about 4 hours after feeding. Higher yields of
milk and FCM have been associated with higher
MUN concentrations (Linn and Garcia, 1998;
Broderick and Clayton, 1997). Inearly lactation,
MUN concentrations have been reported to be
higher thaninthelater stagesof lactationin studies
using datafrom milk testing organizations (Johnson
and Young, 2003; Rgda-Schultz and Saville, 2003,
Wattiaux et al., 2005). Careshould betakenwhen
evauating diet proteinfeeding levelsbasedonMUN
concentrationsof cowsin early lactation because
tissue protein metabolismfor energy caninfluence
MUN concentrations (Wattiaux et al., 2005).
Season of theyear variationsin MUN have been
reported using datafrom milk testing organi zations,
and theresearchers suggest that acombination of
seasonal factors, such astemperature, humidity,
feeding programs(grazing), and calving patterns; in
combination makeit difficult to pinpoint seasona
effects(Fergusonetd., 1997; Goddenet d., 2001,
Wattiaux et al., 2005).

What are Nor mal or Suggested MUN
Concentrations

Thefirs questionmost peopleaskis, “What
are normal or the recommended MUN
concentrations?’ That isadifficult question to
answe.
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Mean MUN concentrations have been
reported for satistica evaluation of DHI databases.
Waettiaux et d. (2005) intheir evaluation of Midwest
dairy herdsusing DHI recordsobserved that mean
MUN concentrationwas 12.7, 14.6, and 14.4 mg/
dL for Holstein, Brown Swiss, and Jersey cows,
respectively. Johnsonand Young (2003), usng DHI
records of western herds, reported mean MUN
concentration of 15.5and 14.1 mg/dL for Holstein
and Jersey cows, respectively. Whilemean MUN
concentrationsareinteresting, they do not provide
what therecommended MUN concentration should
be. Kohn (2007) suggested that under typical
production conditions, herd MUN concentrations
should be between 8t012 mg/dL , based onafield
study of herdsin Maryland and Virginia(Jonker et
al., 2002). Dickrell (2007) referenced research by
Broderick (USDA Forage L aboratory, Madison,
WI) who suggested MUN concentrationsof 10to
12 mg/dL for Holsteincowsand 12 mg/dL for Jersey
COWS.

Using MUN in Herd M anagement

Dietary CPlevelsarethemain nutritiona
influenceon MUN concentrations. Nutritionistsand
dairy farmers would like to know if the diets
formulated and fed areresultingin efficient protein
utilization or isthereaneedtoreformul atethediets.

A number of the milk marketing
organizationstest milk bulk tank samplesfor MUN
concentrations. Bulk tank milk ispicked up every
day or every other day on most dairy farms, and
thisallowsfor very frequent monitoring of MUN.
However, thebulk tank samplerepresentsmilk for
all cowswhosemilk was put into thetank. Thus,
the bulk tank sample does not allow for the
monitoring of MUN from different cow groups,
which may be fed different rations and
concentrationsof proteinlevels.

65
Suggestionsfor Using Bulk Tank MUN

Monitor bulk tank MUN to establishaherd
baseline over a3to 6 month period. Day-to-day
bulk tank MUN concentrations will vary
congderably. If after establishing aherd sbasdline
andtheMUN concentrationsremain for aweek or
two above or below the suggested ranges of 10to
12mg/dL for Holstein cowsor 12 mg/dL for Jersey
cows, then the possiblefactorsinfluencing MUN
concentrations should be evaluated. However,
variationsinbulk tank MUN concentrationsaretoo
great to make sound, informed decisionsfor diet
formulationsbased only onthesedata. So, thismay
bethetimeto collect MUN datafor individual cows
to pinpoint which cows or feeding groupsarethe
contributorsto the high or low MUN concentrations
inthe bulk tank. Another, possible optionwould
befor afarmtousean“inlinemilk samplecollector”
that obtainsamilk sampleasit goesfrom the parlor
tothebulk tank. Thesedevicesarecommercially
available. Thiswould enabletheobtaining of amilk
samplefrom aspecific group or pen of cows. The
resulting samplewould represent all themilk from
all cowswithinagroup or pen. Thiswould alow
for determining MUN concentrationsand other milk
componentsfor aspecific cow management group
instead of obtaining milk samplesfromindividua
COWS.

Suggestionsfor Using Individual Cow MUN

Many DHI organizationstest milk samples
for MUN concentrationsfrom membersand a so
non-members. A nutritionist, along with aherd
manager, can decide which cowsor groupswould
bethe best candidates from which to obtain milk
samples. They would need to decide on thenumber
of cowsto sampleto obtain arepresentative MUN
concentration for the cowswithin agroup or pen.

Remember that time of day when amilk
sampleisobtanedinfluencesMUN concentrations.
Milk samplesfor MUN should be obtained at the
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same milking timewhen colleting individua cow
milk samplesondifferent days. For many herdson
DHI, test-day milk samplesarecollected fromonly
onemilking and are often taken at theAM milking
onemonthandthena thePM milking thenext month.
For 3X milked herds, thisvariationinthetime of
day themilk sampleswas obtained will begreater.
Thisneedsto be considered; otherwise, accurate
and reliable MUN resultswill not be obtained to
makeinformed decisonsfor diet formulations.

Inaddition, proposing to reformulateadiet
based solely on bulk tank or individual cow MUN
concentrationswould be unwarranted and unwise.
Beforereformulating adiet, anutritionist and herd
manager should investigate and consider all the
possible reasons why MUN concentrations are
above or below what they regard asdesirablefor
the herd or group.
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