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GENETIC PARAMETERS OF MILKING TRAITS AND SCC
IN MILK
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The aim of work was to determine genetic paramdtmaraiumber of somatic cells
(SCCQC) in the cow milk. Research took place on Hrapse of 247 cows of three
different breeds. Genetic parameters were estimatedinear mixed model. It is
found that heritability for SCC is 0.014 and geoetorrelations with milking traits
are small negative to small positive. Results shioat decrease of SCC can be
accomplished, by optimization of environmental des;t and selection for this
characteristic must be done by sophisticated mastierstatistical methods.
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Introduction

Breeding aim in selection of dairy cattle is improvementliot@nomically
important traits. Situation in the market is changing \Watker or higher speed and
depending on these changes the breeding aim changes, too.

Traits which today enter into breeding aim of dairy cattléhe international
level (Interbull, 2007 are as follows:

1. production — includes production of milk, fat and protein,

2. conformation — follows itself from August 1999

3. longevity — follows itself from November, 2004

4. calving — follows itself from February 2005. That trait includasiness of
calving, direct and maternal
fertility of cows — follows itself from February 2007
udder health — follows itself from May 2005. Under the udder health it i
considered:

- number of somatic cells in the cows milk,

- appearance of clinical mastitis.

From all mentioned traits, except the production traits, spattiention is
turned to health of the udder. Udder health is of exceptional ecomopictance,
because it directly influences on the quality and by that also to milk price,cend fr
the other side it influences to longevity.
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Mastitis represents the inflammation of mammary glandabhde, with its
parts for production, accumulation and secretion of nitk03, 200p Symptoms
of inflammation may have subclinical form (subclinical riagtand clinical form
(clinical mastitis). Subclinical mastitis may be disaekby laboratory check up
only (CMT), or on the basis of lower milk production of the individgahrters.
Subclinical mastitis may develop into clinical one, and may heatded
spontaneously also. In this phase exists small inflammation ofrmaay gland,
milk and mammary quarters appear normally. Frequency of subclinictlisnas?
to 20 times larger than that of clinical mastitis. With datimastitis, secretion of
milk is abnormal, in lumps and flaked. Clots are agglomeratidissie residues,
leukocytes and proteins. These clots block the milk channels @aveénp the
disposal of liquids from alveoli, and in such way the tympany of theruajbears.
Udder may be red, hard, hot and painful.

With subclinical and clinical mastitis mammary gland produces large number
of defensive factors of which the significant role have polymorpHeauc
leukocytes, lymphocytes and macrophages, designated as somatiblasiber of
somatic cells depends on species, causes and stage of infectieaséacnumber
of somatic cells in milk appears as a consequence of lesioiseomammary
gland, and selection to diminish mastitis may be done indirectly threeigction
for diminishing the number of somatic cellda@as et al., 200) If the number of
somatic cells in 1 ml of bulk milk does not exceed 300,000/ml and alih&alth
state of mammary gland is good, it must be considered thatl@8tilb 15% of
quarters show the signs of subclinical mastBisi{os, 200p

Increased number of somatic cells in milk affects on the pfic®st of raw
milk in that sense because the buyers wish milk containingthess 400,000
somatic cells in 1 ml milk.

Experiments have shown that the number of somatic cells in th& omik
is genetically predisposed. Heritability for that trsitabout 0.12@a, Y. at al.,
1992.

Because of all cited it is necessary to carry out seleofitulls for number
of somatic cells on the basis of number of somatic celtkarmilk of daughters.
However, that is not an easy task because heritability for rnuoflsmmatic cells
in milk, for instance in Japamnterbull, 2007 is 0.082, in Denmark 0.15 (found in
first lactation cows) then in South Africa is 0.062, in Italy 0.0&uigtl in third
lactation cows). A good example distinguishes oneself Israel vitegitability for
number of somatic cells in milk amounts 0.43 (found in fifth lactation cows).

Materials and Methods
Aiming to get data about the number of somatic cells, samplingliofrias

been carried out at individual agricultural producers. In ingastn were included
247 cows of Holstein-Friesian breed, Simmental breed and Red Holstein cows.

501



Before sampling, data concerning the cows have been colleabdslCS
(ID) number of cows, date of birth, parity, date of last cahdnd CS or tattoo of
sire.

Sampling was carried out two times (at morning and eveningng)lkirhen
the amount of milk was measured. By means of metal ladl@daviolume of 20
ml, equal amounts of milk have been weight out for sample, so dfattoe
sample in the plastic bottle has a volume of 40 ml. That was doferras with
stationary or semi-stationary milking machines. On farmé witlk and vacuum
line for sampling weighting of amount of milk waycator was used.

Collected samples have been brought to laboratory of Dairy “Babdor
analysis. Here was carried out percentage of milk fat aokip and number of
somatic cells. Data obtained were processed at the Facultyriclulture in Novi
Sad, so that they were obtained by number of lactation, amount of atiland
protein according to cow on the milking day, for 305 days and for coenple
lactation.

Except the number of somatic cells (SCC) average value arability, as
well as genetic parameters have been estimated alsolkoyietd (MILK YIELD,
kg), milk fat content (MILK FAT, %), protein content (PROTEI%), yield of
milk fat (MILK FAT YIELD, kg) and protein (PROTEIN YIELD, kg).

Average value and variability of traits examined weraneged by the
software package STATISTICA. Genetic parameters wermastd by applying
the software LSMLMW Karvey, 1999 by the method of interclass correlation.
Mathematical — statistical model that was used for estmaf genetic parameters
was:

Yijimno = prO+F+Gti+S+Gr m+Ly+6€jimno

where are;:

Y — phenotypic value of the traits observed
M- general average value

O — random effect of sire

F — fixed effect of farm

Gt - fixed effect of year of calving

S—fixed effect of season of calving

Gr — fixed effect of year of birth

L — fixed effect of lactation order number

e — other uncontrolled effects (random error)

Results and Discussions
Average values and variability of all traits examined wetgserved

according to breeds. Phenotypic parameters of traits for kolstiesian breed are
presented in the Table 1.
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Average value of SCC in total of 174 breeding females of HolStéesian
breed amounted 321828, which satisfies maximum allowed value for puhase
milk of 400000 somatic cells in 1 ml milk. However, SD of 32969 dmsl t
maximum level of 999000 somatic cells/ml of milk points thath@ population
there are animals which do not satisfy the standards.

Table 1

Average production and variability of traits examined for Holsteiaskan breed
TRAITS n X SX SD min max

SCC 174 321828 24993 32969 8000 999000
MILK
YIELD (KG) 174 7894 168 2216 3304 15577
MILK FAT (%) 174 3.74 0.053 0.696 2.88 4.87
PROTEIN (%) 174 3.13 0.019 0.247 2.60 3.77
MILK FAT
YIELD (KG) 174 295.6 7.7 101.8 125.6 602.8
PROTEIN
YIELD (KG) 174 243.5 4.2 55.9 105.7 425.3

Milk of breeding females of Simmental breed (Table 2), also cwdaon
average, satisfactory number of somatic cells and it amb@it2629 per milliliter
milk, with large variability. SD amounted 32149, minimum value 9000 and
maximum 999000 per ml of milk. Lower average SCC in milk of cafs
Simmental breed in relation to Holstein-Friesian breed, as aslome lower
phenotypic variability, may be explained by higher resistancehief lireed to
unpleasant environmental factors, and therefore also with healithitar in this
breed.

Table 2
Average production and variability of traits examined for Simmentaidore
TRAITS n X SX SD min max
SCC 35 312629 54343 32149 9000 999000
MILK .,
YIELD (KG) 35 6646 354 2094 3948 12503
MILK FAT (%) 35 3.82 0.09 0.52 2.07 4.83
PROTEIN (%) 35 3.28 0.04 0.21 2.99 3.66
MILK FAT
YIELD (KG) 35 254.3 15.3 90.7 111.6 507.0
PROTEIN -
YIELD (KG) 35 215.3 10.1 59.7 140.5 381.

The lowest average number of somatic cells, 297973, was founddin Re
Holstein breed (Table 3). In this breed, also, was foundaivest variability of
that trait. SD amounted 29495, minimum value 14000 and maximum 999000.
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In the EU countries for milk containing up to 200000 somatic celisl
producer obtains premium of 3 — 5% of the regular price. Férauontaining form
250000 — 400000 somatic cells in ml, he obtains 5 — 10% less from noroabpri
milk, and for milk containing more than 400000 somatic cells in mgdte 40%
only in relation to normal milk price. If in Serbia farrmewould appreciate that
standard, it would be necessary, besides adequate equipmentIKing,mio
maintain constant hygiene of udder, which is achieved by conetruaftbuildings
for animals with suitable beds.

Table 3
Average production and variability of traits examined for Red Holstegdbre
TRAITS n X Sx SD min max

SCC 38 297973 47848 29495 14000 999000
MILK
YIELD (KG) 38 7349 267 1650 4219 12515
MILK FAT (%) 38 3.63 0.10 0.62 2.24 472
PROTEIN (%) 38 3.12 0.04 0.22 2.58 3.56
MILK FAT
YIELD (KG) 38 269.4 14.1 86.7 123.2 555.7
PROTEINYIELD |35 | 2282 7.7 473 | 1104 356.7
(KG)

Table 4

Heritability on diagonal, genetic correlation above and phenotypic caorela
below diagonal for traits examined

LK MILK | PROTE
MILK | PROTEIN | FAT IN
VRelrs s Y'E('SD FAT % % YIELD | YIELD
KG KG
ScC 0014| 0066 | -0.022 0.030 0.005|  -0.043
MILK
VIELD (Ka) | 0235| o218 | -0.624 -0.913 0.805 0.986
'(\(’)'/(')')-K FAT | 0128 | -0276 | o0.087 0.287 .0.099 | -0.735
(F;E)OTE'N 0194 | -0.706 0523 | 0234 -0.99 -0.852
MILK FAT
VIELD (kG) | 0-144| 0811 0.290 0.401| 0551 | 0.654
PROTEIN
VIELD (RG) | 0201 | 0.958 -0.139 -0.486 0.852| 0.333

Besides hygiene, it is necessary to carry out selection ofa@mirand
specially bulls with good genetic predisposition for lower number ofiornells
in milk.
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For SCC, heritability amounted 0.014 which is some value from thiege
for that trait, which according to citation Bfa, Y. and al., (1992xmounts 0.12.
Established heritability also was lower from the value gl by Interbull
organization for member countries, of which the lowest value faaisd in the
South Africa, where it amounts 0.062, and the highest in Israel where it was 0.43.

Lower value of heritability may be caused by establishgth phenotypic
variability. Optimization of environmental factors would incee&gritability value
and enable more efficient selection of breeding females and maleatftrath

Genetic correlation between SCC and traits of milk yieldewlew and
amounted —0.066 for milk yield, —0.022 for butterfat content, 0.030 for protein
content, —0.005 for butterfat yield and —0.043 for protein yield. Althowytety
correlations between SCC and milk production traits are lowW, aggative
correlation point to facts that by increasing the SCC valuetheftraits cited
decrease. That is one reason more because is necessary mnvadadreasing the
number of somatic cells in cow's milk.

Conclusions

By investigation, in all three breeds examined, SCC satisféediards as of
our country as well as of the EU. However high phenotypic vitjeindicate that
is necessary to work on optimization of environmental factnen one side, it is
necessary to do, due to elimination of large humber of somatidrtellsanimals.
From the other side, decrease of phenotypic variability, would ibaotgr to
increase of heritability and efficiency of selection for that.trai

Low heritability also indicates that the selection for thait must be carried
out by applying sophisticated mathematical — statistical moslet$) as different
derivatives of Animal Model.
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