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SUADMARY

Mastitis in dairy cows affects milkc yield, welfare and production efficiency. [a this paper the
somatic celf count (SCC), milk urea nitrogen (MUN) and kactose percentage of 4§ Holstein (M) and
30 Fleckvick x Holstein (FxH) cows were companed using 1688 repeated test-duy reconds.
Production pammeters did not differ between breeds except for fat and protein percentages being
higher in FxH cows. Log transformed SCC did not differ between broeds. However, log transformed
SCC was repeatsble at 021 and should respond o curent herd selection. Reducing SCC
cencenirations in mik would improve welire of cows as cull rates for rmastitis are reduced.

INTRODUCTION

Mastitis is defined as an inflammatory reaction of ihe udder tissue to bactaria! infection. it is one
of the mosi common diseases in dairy cows. The somatic cell count{SCC} of healthy milk & below
20,000 celis/mt of mitk with an increase indicalive of an infection (Roberson 2016). Mustitis is
nes to fertility one ofthe main reasons [or cows being culled. Crossbreeding & gaining populurity
wotldwide as crossbred cows seem to be mor robust (Weigel & Barhs, 2003). One uspect of
robusiness is the ability of cows 1o withstand developing mastitis under farming conditions. Heins
et al, (2011} found thal breeds differed for SCC showing that Montbéliarde x Holstein ond
Scandinavian Red x Holstein cows had lower (P<001) SCCs than Holstein and Nommnde x
Holstein cows, Milk yield between these breeds also differed {P<0.01) with Hokieins producing the
most milk. Somatic cell score (SCS) akso increased from first to Ffth lactation keing 273 vs, 4,02
for tolsteins, Montbéliarde x Molstein cows were superior te the other breed groups across
lctations for SCS. Prendeville eral. {2010) found thateven though milk yield differcd, udder healih
(8CS and the incidence of mastitis ot lenst once per lxctation) did not differ between Holstein-
Friesian, Jersey and Holstein-Friesian x Jersey cows under grozing conditions. The tota incidence
of mastitis (accounting for repeated incidences) were higher for Jersey cows in comparison to
Holsicin-Friesian cows, being 1.54 vs. 124, Washburm ef o/, (2002) and Bery ef al, 2007} found
that the prevalence of mastlis was higher for Holstein and Holsiein-Friesian (HF) cows in
comparison 0 Jersey cows. In South Africa, dairy famers in pasture-based sy stems, have atiempted
crossbreeding using the Fleckvich breed, o Simmental derived duak-purpose breed from Gemmany.
Mulier et al. {2009} and Metaxas ef o/, {2014) have shown better fertility and higher fa1 and protein
percentages in FxH cows In comparison to M cows. Fanmers peteeive o lower incidence of mastitis
in Fleckvieh crossbred cows. These claims have not been tested in previous rescarch, The aim of

this study is thus to compare the SCC, mastitis incidence, MUN levels in milk of H and FxH cows
in atotal mixed ration feeding sysiem

MATERIALS AND METHODS

Bata. The study was conducted at the Elsenburg Research Famof the Western Cape Depaniment
of Agriculture. The area has 8 typical Mediterancan climate with shon, cool, wet winters and long,
warm, dry summers with an average aonual rinfall of 650 mer. Milk production dataof H and FxH
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cows in 2 zero-gmzing systemwere collected over six years botween 2008 and 2013, Cows from
both breeds were kept togetherin o dry lot (epen camp) with a fence-line feeding trough. Cows were
ftd a totat mised mtion (TMR) providing 17% CP and 11 MJ MZ/kg DM, Feeding was twice a day
at ad /ibitum levels, ie. orts not exceading 5% of foed provided, Fresh drinking water was freely
availabe. Cows were machine-milked swice a dey in o milking parlous nbout 560m from the dry lot.
The milk yicld of cows at the evening and following moming’s milking was recorded approximate by
every 35 days during the lactation period. Each cow had ot least three and a maximum of nine milk
recording cvents perhbctation. Ateackmilk praduction recording event, milk samples were collected
st both evening and moming milking sessions. Samples wert combined and analysed at the milk
testing laboratory of the National Mik Recording Scheme for their fat, protein and lactose
concentrations as wellas SCC and milk unca nitrogen (MUN) ofeach sample.

Statisticat analyses. Repested test-day recoeds (n=1688) of cross-hred {50% Fiockvieh) cows
(n=39} were grouped together and comparcd to H cows (n = A1), Fied effects fitted in ASRemi
included parity (1 to 5), genctic zroup (FxH or H), year {2008-2013) and the genetic group x yeur
iileraction. Days in milk were fied as a fied linear compoaent as well as random cubic spline
components to model deviations from lincarity following 1 smooth wend {(Gilmour ez af. 2606).
Random animal models were included (o account for the repeated sampling of individual cows,

RESULTS AND DISCUSSION

Umil recemly, breeding programmes have put mon: emphasts on mitk production performance
without considering functional traits (Walsh ez al., 2009}, The effect of breed {(genotype) on udder
health has been mostly cemparing Holsiein, Jerscy and Jersey x Holstein cows. Although the
Fleckvieh breed is the second largest dairy breed in the world, dairy famers oo not familiar with
the breed, probably because of the breed's more rronounced dundpurpose characieristics, For this
rerson, crossbreeding studies in the USA and Iretand hiave used the Montbéliarde breed, a Simment al
derived breed Fom France which shows more explicit dairy characteristios. Descriptive statistics of
milk production parameters for both M and Fxél cows are presented in Table §. The coefficients of
variation (CY) for production tmits were in accordance with similar daln, As expected, SCCs varied
greatly. the sppropriate CV being 213%. This is beeause of cows with mustitis showing extreme |y
high SCCs. The repeatnbility of 1rmits ranged from 0,02 for MUN to 0.25 for lactose percentage, Al
tralts, except MUN, seem likely to respond to selective breeding in the current herd. Considering
the relatively small sample size, & is pleasing 1o see thal most repentability estimates were signiticant
(P<0.05}, ic. above twice the appropriate standand cror,

Tatie 1. Beseriptive stafisties for the traits mnalysed on est thy records (a=1G88) for mitk
preduction  traits, somatic ccll count (SCE) and mitk urea nitrogen (MUN), as well as the
repeatability of the respective traits

Trait Mean £ 5.0 Range Repeatnbility &s.e.
Atk yield (kg) 21364 27557 0.19:0.03
Fut (%) 417056 261 - 6,53 0,16:0.03
Protein (%) 3.33:0.38 237 - 487 ‘ 0.23:0.04
Lactose (3%) 4,78:0.23 325 545 0.25:0.04
Untronsformed SCC IS5 39233 - 0212004
MUN 15.5¢4.8 5.9 - 344 0.02:0.0}

Breed differences were observed, with fat and protein percentages being higher (P<0.01) for FxH
vs. H cows (Table 2). Other traits did not ifler between breed combinations. These resulls are in
accordance with those of Metzxas ef al, {2014}, The distribution of SCCs did not differ {P-0.05)
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for 1 and It cows overall factation perinds and lactation stages (Figure 1), Most, 63 and 67% of

all H and Pl SCC reconds, respectively, had less than 200,000 celtml of milk. High SCC
(*606,600 cells’md milk) was reconded in 20 ond 18% o sll H and FxH records, respegtively.

Table 2. Lesst-squares means (ds.c) depicting differcnces between ifolsteins N and
Fleckvich x Holsteins (Fxil) cows for test-day piilk yicld (MY), @t percentage (BF), protein
pereentage (PP), fuctose percentage (LP), the log of somatic cell coant (SCC) and mitk uren
nitrogen (MUN) recorded cither in the autumn or spring

Effect Trait

and MY BF PP LP MUN
levet (kg (%) (%} (%) 5CC - (mp/dL)
Brecd .54 - - 497 .54 *
Fx 21,6206 4262006  335:0.04  4,71£D035 5.080.15 (161} 16,1£0,03
[1} 201306 4082006  322:0.04 4716003 SA7E0A5 (175) §3.5+0.03

* P<0.01; ** P<0.61; Actualsignificnace for P>0.05. Geometric means for SCC gre in brackels
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Figure 1. The distribution of somstic eell vount (SCC} records within categorics {u) and
geometric means (5.6, for SCC or Holsicin () and Fleckvieh x Iloistein cows (m) across
marities (b)

Walsh ef al. (2007) noted that the production of cows within a feeding sysiem is a function of
their genetic meril and environmental effects. According to Mrode & Swanson (1996) milk yield is
positively conelated with SCC. Significant differences between breeds for SCC are thus expecled
for brecds differing in milk yield. In the prescnt study, the mik yickd of Hl and Fa1 cows did not
difier (P>0.05) veflecting smafl differcnces in the average SCC and, theoretically, the number of
mastitis cases. The cormelation between animal effects for milk yield and for $CC was accordingly
small und notsignificant at 0.0130.16 in the present study, Washbum ¢f o/ (2002) found that high-
producing HF cows had higher SCCs than Jerseys, '

The MUN levels in mitk can be used ta nssess the protein and energy stotus o[cows. High levels
{greater then 18 mg/d] of milk) indicate a dict containing high levels of easily degradable protein
sources (pasture containing high levels of CB), fow fermentohie energy levels in dhe diet, high milk
yield levels as well as breed. Jersey cows seemto have lower MUN levels in comparison to Holstein
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cows {Johnson & Young, 2003). Contrary 10 these resulis, Wattiaux ef af, (2005; found higher test-
day MUN concentrations for Jersey and Brown Swiss cows in comparisan to Holstein cows on the
same dict, Miglior eral, (2006) found that the MUN concentration in Ayrshire mitk was higher than
in Holstein milk,

Kgole (2012) found that nen-genetic facters affecting MUN in Holsiein cows were herd-test-
day, lactation stage and year of calving. Herd-test-day contributed most to the observed variation in
the latter study. namely 5B.6 and 63.2% in parity 1 and 3, mspectively. The hertabifity estimate for
MUN was 0.09£0.0¢ in first parity and 0.11£0.01 in 2 and 3% parities. Between-znimal variation
in the pmsent study was accordingfy low, indicating that factors other than the animal contribute
substontially te veriation in MUN, Genetic comrclations between MUN and mitk production traits
were positive, albeit low, eanging from 0.01:0.00 10 (.18£0.004 ncross parities {Kgoke 2013). This
pusitive ussociation is undesiuble, indicating that high-producing cows are kess eflicient in utilizing
distary protein. i

CONCLLSION

FxHl cows sutperformed M cows for fat and protein percentages with no observed difference in
milk yield. Significant between-animal variation sugpgests that cument herd gains ore feasible for
SCC in the cows studied, With repeatability being the theoretical upper limit of heritability, these
results may supgestunderlying genetic variation among cows which may be exploited by sckeciion,
thus benefitting the wellare of lactating cows.
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