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SUMMARY

" Sample test day (STDY of somatic cell score (SCS) and milk production traits were analysed. Data .
included records of Hungarian Native Breed (HNB), Holstein-Friesian (HF) and their crossbreds.
Hungarian Holstein-Friesian crossbreds were <25%HF, >25-<50%HF, >50-<75%HF and >75%HF.
The total member of lactation records were 348108 of 130333 cows, daughters of 2124 sires in the first
three parities. All records of the stwdied traits were analysed by Multi-Trait Derivative Free REML
animal model. The highest # of SCS was obtained for genetic groups of <25% and >25-<S0%HF
inheritance. Crossbreds of >75%HF genes showed a .greater genetic variation in milk yield than the
other groups. /° estimates for SCS in the 1* parity were similar in different genetic groups, #° s of fat
(T%) decreased with mcrcasmg HF%, while 2%'s of lactose (Lc%) increased. 47's for F% in low %HF
groups were smaller than in hlgh %HF in all parities. #°'s of prolem (P%) in dlﬂ‘erent geneuc group
decreased with parity.
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INTRODUCTION -

Efficient milk production is the principle goal for dairy cattle enterprises and most of breeding -
programs. Disturbances in health of dairy herds are expensive and hardly acceptable for economic
management or for ethical reasons. Crossbreds in most countries play an imporiant role for covering
their dairy needs. In different European countries milk somatic cell count has been considered as an
accurate indicator of udder health and as a useful criterion for selection decisions (Coffey e/ af., 1986).
Elevates of somatic cell in milk are mostly associated with mastitis incidence and mitk yield declmes,
even al relatively low levels of SCC (Kennedy ef /., 1982; Monardes and Hayes, 1985).

The objective of the present study was to examine the effect of introducing Holstein Friesian genes
in the Hungarian native breed on tle inheritance * of somalic cell score and milk producuon trails in
different parities using sample test days measures.

MATERIALS AND METHODS

Sample test-day (STI)) observations for six genetic groups are shown in Table (1). Data included
records of Hungarian Native Breed (HNB), Holstein-Friesian (HF) and their crossbreds. Hungarian
Holstein-Friesian ~ étossbreds were <25%HF, >25-<50%HF, >50-<75%lHF, and >75%HF. Records
included in the preserit study had at least 220 days of production with at least five subsequent monthly
sample observations. ‘Data were of the first three parities of cows calving from June 1990 to December -
1994. Sample day observations were ignored if any sample day measwe on the studied iraits was
missing. Records with missing two consecutive sample test day observations were also ignored.
Variations due to age at calving within parity were adjusted according to ( Zhang et al.. 1994).

Sample test day observations were daily milk yield (DY), fat (F%), protein (P%), and lactose -
(Lc%) percentages, somatic cell count (SCC) measure as thousand per ml of milk. SCC was
transformed to SCS with the base 2 log scale as SCS=logo[(SCC/100)+3], a method accepted by the
National Co-operative Dairy Herd Improvement Program of the USA as a standard recording form for
SCC ( Rogers ef af,, 1991),

STD records were classified by parily (the first three parities only) for four genetic groups and lwo
purebreds (Table 1). Least Squares means were estimated for somatic cell count (I"lble 1), and
heritabilities computed for SC§.
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Table 1. Leéast squares means in différent genetic groups for somatic cell caunts
-and milk traits - o e n ) .

Genelic group  SCC*10° F% P% Lc% DY
’ : Chverall : o
NHB 97+47 5.1+.14 5.1+.14. - 6.4+ 9.3+1.4
<25% HF 114+23 474,07 49314 5.2+1.1 11.4+1.9
>25-<50%HF  278+47 4.7+.07 - 42410, 4.9+1.0 S 15.242.1
250-<TS%HF 372448 42408 37610 41480 18.4+2.1
>TS%HF | 415464  4.0+10 34+08 . 36477 19.742.8
HF . 541491 4.0+.10 3.5+08 3.2+.96 244429 .
I Parity L
NHB T7+18 6.1+,13 42409 - 77414 9.5+1.0
<25% HF 83423 4.8+.10 3.9+.08 6.1+1.2 . 10.1+1.1
>25-<50%HF = 170447 4.5+.09 3.5+.08 - 57+ 14.7+1.7
250_—<75%HF 297465 4.1+.09 .3.3+.08 4.7+.80 . 169419
»75% HF . 326465 3.9+.07 3.0+.07 4,3+.80 18,9+2.5
- HF .~ 453112 . 3.7+.08 3.1+04 3.9+.80° 19.2+2.9.
) . : 27 Parity )
NHB 89427 4.8+.90 5.0+.13 6.8+1.7 9.8+01
| <25%HF 116423 4.9+.04 4.9+.14 54+1.7 10.7+1.7
>25-<50%HF . 293+49 43+05 . 43+]1 S 5.0+1.4 15.7+1.7
=50-<75%HF 361369 . 3.7+11 3.7+.12 “4.1+1.1 189428
>75% HF 419+72 3.7+.11 3.24.12 3.54+.97 21.3+29
HF 491497 3.4+10 3.3+12 3.1+.97 22.5+34
3" Partty
NHB 125+43 43+90 . 6.0+.14 49+1.1 - 10.1+1.7
<25% HF 143+43 4,3+.02 5.2+14 4.3+1.0 - 11.5+2.1
>23-<50%HF  3191+76 3.5+.04 5.0+.15 - 41199 17.3+2.4
250-<75%HF  461+71 3.3+.07 4.5+ 11 3.6+91 21.8+2.7
>75%HF 513+119 3.0+.07 4.0+11 . 3.0+.87 23.243.1
HF 679+134 3.2+08 4,1+.09 2.3+ 77 28.8+3.3 :

NHB: néu've_ Hungarian Breed, HF: Holstein Friesian, SCC: Somatic cell couht, F%: Fat percentage,
P%: Protein percentage, Lc%: Lactose percentage, DY: Daily milk yield. h

The statistical animal model was used to explore variation due to the fixed cffects of genelic groups,
and random effects of sires. Sire halfisib sisters covariances were estimated applying animal mixed .
model {AMM]) analysis of variance. : - B

The general mathematical model used was
Yijtown = st + 0 + 8y +Cyy + Py +STG i €jton
Where:- o S

¥yimn: 15 the SCC (fog; transformed) , sample test day of F%, P%, Lc%, and DY, B )
H:  Population mean, G fixed effect of ith genetic groups, i= 110 6 (classified according to the
percentage of Holstein Friesian (HF) penes when crossed with the native Hungarian breed {HNB}), S;
is the offect of jeir sire nested within itk genetic group assurned to be tandomly distributed around zero
with variance Ac’s, whereA is the numerator relationship matrix between sires, Cyy: random effect of
kefy. cow nested within jeh sire and within itk genctic group, Py- fixed effect of 144 order of Iactation (=1,
2, 3 paiity), STG.y is the effect of meh lactation slage within [¢h parity, € dmu ¢ is the residual

randomly distributed around 0 with variance Is’c, where Tis the identity matrix.
Separate analyses of variances weré also applied for each genetic group and for each parity to obtain
heritability estimate for all investigated trails. ) L ) o .
Variance and covariance components required  for the esiimation of 4 for SCS, DY, F%, P% and
Lc% were computed, applying multi-traits derivative free restricted maximum likelihood procedure
(MT-DF-REML), Boldman (1997), o .
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RESULTS AND DISCUSSION

Published Hungarian studics for estimating #° of SCS in HF are very scarce, Estimates of K sire
additive and residual variance components for all traits are shown in Table (2). In general, STD of sire
additive variance for all studied traits in HF herein, are higher than those reported by (Kennedy et af,,
1982 and Boeticher et al, 1992) but a greater magnitude of STD estimates of sire additive and a
reduced residual variance component than those reported by (Grossman ef al., 1986). STD analysis of
SCS could possibly remove 4 considerable amount of its environmental variance components. 4 for
milk SCS ranged from 0.14 to 0.37 inall genetic groups. These estimates are higher than that reported
by Schutz er al. (1994). Seykora and McDaniel (1986) found that #° of nevtral SCC in the 1™ parity was
slightly ‘higher than - those for log transformation SCS while the opposite trend was reported by Schutz
(1994). #* of SCS increased with HF genes in different crosses except in >75%HF. HF had the lowest /7’
of SCS and is less than NHB by 33%. There is asscociation between # for SCS and both of DY and P%
in NHB, <25% HF and >25-<50%HF (Table 2). On the othet hand, 4 for F% decreased with advancing
HF inheritance. Therefore, selection against SCS, needs accurate study to consider the relationship
between milk composition and SCS. This indicates that inclusion DY ot/and P% in selection against
SCS may prevent reduction in F%. Crossbreds with medium HF inheritance had the highest & of SCS
(=25-<50%HF and >50-<75%HF). Similar results were obtained for P%. Shook et a/. (1982) has
shown that A’ of a lactational average of SCS is higher than that of a single test. In contrast,
Emanuelson ef af. (1988) found that lactational average of SCS was not very different from estimates -
based on single tests, } of DY (Table 2) decreased from >25-<50HF% toward NHB and then increased
from >50-<75%HF toward HF. Changesin s for DY across HNB to >25-<50%HF and HF to >50-
<75%HF are small and approximately similar. IR :

Estimates of heritability for SCS and milk traits in the first three parilics are shown in Figures 1-1,
1-2, 1-3. /s of SCS in the I parity are within a narrow rage among different genetic groups. This may
reflect that, STD-may reduce the amount of environmental variance as opposed to lactational eslimates
(Coffey ef af., 1985) as well as total phenotypic variance. On the other hand, differences in #**s for SCS
among genelic groups increased inthe 2 and the 3™ parity. Kennedy ef of. (1982) reported that STD
observation of SCS had #° ranging from 0.05 o 0.10 with a tendeacy to increase with cow age. s of
SCS for HF and >75% HF declined sharply with increasing parity. '

Replacing haif or little more of NHB genes by HF genes causes increasing # for SCS. In general .

differences between #7's of SCS across parities were not small. This is may be due to change amount of
residual variance across parities. These resuls are in agreement with that reported by Coffey et al.
{1986). They also concluded that SCS early and late in life may genetically conslitute different traits.
Differences in #**s for milk somatic cell among genetic groups indicate there is a real difference in the
inheritance of resistance to mastitis not only across parities but also among different stages of lactation.
#'s of DY (Fig.1-2) had strong linearly up-ward trend with advancing parity for >25-<50%HF & >50-
<75%UF. While #%s of DY were linearly down ward for >75%HF and HF. Extremely antagonistic
trend obtained between A% of F¥% and DY. 15 of F% revealed up word trend with advancing parity for
>75% HF vs. for <25% HF, . : ' S

475 of P% deceased with parity for all genetic %roups. Differences of #°*s for P% deceased with
parity among NHB, <25%HF, and 225-<50%HF, k for Le% HF, >50-<75%HF and >73%HF were
higher than the corresponding estimates of the other genetic groups in the 2™ and the 3" parity. The
genetic groups of high Holstein inheritance had rapid progressive change im#*s of Lc%. On the other
hand the reduction rate was low in groups of low Hi%., Monadardes and Hays (1985) reported that,
accumulation of the temporary environmental variance in cach month of test day intoone single
residual was an important reason in increasing the residual components of variance with parity. Treating
sample test day observations as multiple traits isan appropriate statistical solution for the analysis of
variance. Genetic groups with high  estimates and wide range of additive variance for SCS are more
appropriate in selection programs to reduce SCS and to improve mastitis resistance. Crossbreds with
medinm HF inheritance may be more appropriate genetic group for selection against SCS and
consequent improves udder health. The current resuits indicate that, crossbreeding gencrated genetic
variation in SCS among different grades of corssbreds that may be used to genetically improve that

© trait, ’ ’
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Figure 1-1 Sample fest day heritability estimates for somatic cell score per parity in the 51\ gengtic groups of
Holsiein X Hungarian crossbred
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Figure 1-2 Sampie test day heritability cstimates for daily milk yield and fat % per parity in the six genetic
groups of Holstein X Hungarian crossbred.
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Figure 1-3 Sumple test day heritability estimaes for protein and lactose pcmcmagc per parity in the six genetic
groups of Holstein X Hungarian crossbred.



46

REFERENCES

Boldman, K.G., L.A. Kriese, LD Van Vleck, C.P. Van Tassell and 5.D. Kachman, 1997, Amanual for
use of MTDFREML. A set of programs to obtain estimates of variance and covariances,. US.
Department of Agric., Agzic. Res. Service, .

Boeticher, P.J, L.B.Hansen, PM. C.A. Vanraden and E. C. Emst, 1992, Genetic evaluation of Holstein
bulls for somatic cells in milk of daughters, J.Dairy Sci., 75:1127-1133.

Coffey, EM., W.E, Vinson, and R.E. Pearson, 1985, Heritabilities for lactation average of somatic cell
counts in first, second, third or later parities. J. Dairy Sci., 68:3360-3362.

Coffey, EM. W.IE.Vinosn and R.E.Pearson, 1936. Potentlal of somatic cell concentratlon inmilk as a
sire selecuon criterion to reduce mastitis in dairy cattle. J, Dairy Sci., 69:552-559.

Grossman, M., A LKuck, and H'W. Norton, 1986. Lactauon curves of purebred and crossbred dalry
cattle. J. Dalry Sci., 69:195-204,

Kennedy, B.W., M.S. Scthar, JE. Moxley,. and B R. Downey, 1982, Hentabllmes of SCC and its
relationship w1th milk yield and composition in Holsteins. J. Dairy Sci., 65:843-851. _

Monardes, H.G., and JF. Hayes, 1985. Genetic and phenotypic relationships between cell counts and
and milk yneld and composition of Holstein cows. J. Dairy Sci., 68:1250-1257,

Rogers, G.W., G.L. Hargrove, T.J. Lawlor, and J.L. Ebersolc, 1991. Correlauons among lmear type

traits and sematic cell counts. J. Dairy Sci., 74:1087-1091.

Schutz, M.M., P.M.Vanraden, and G.R, nggans 1994, Genetic variation in laclanon means of somatic
cells scores for six breeds of dairy cattle. . Dairy Sci,, 77; 284-293.

Seykora, AJ., and B.T. McDaniel, 1986, Genetic statistics and relatlonslups of teat and udder tralls
Somatic ccil counts and milk productmn_ J. Dairy Sci., 6%:2395-2407,

Shook, G.E., F. Ruvuna, ancl AKX A, Ali, 1982. Genetic parameters for lactation average of Somatic oe]l
count in mllk Proc. 2™ world Congr. Genet. Appl, Livest. Prod., 8:142-148. =

Zhang, W.C., ].C.M. Dekkers, G.Banos, and EB. Burnside, 1994. Adjustment factors and genetic
evaluation for somatic cell score and relationships with other traits in Canadian Holsteins. J. Dalry
Sci., 77:659-665. : .



