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Abstract: Simmental breed cows although being dominant breed at the
family farms in Croatia are not yet sufficiently adapted to the machine milking due
to their improper udder index. The aim of this study was to determine the somatic
cells count in Simmental cows milk according to the order of lactation and
lactation stages. Survey has been conducted at four family farms and a total of 61
cow of Simmental breed from first to third lactation were enrolled in a study. The
study results have shown that the maximum somatic cell count is in milk
(LSCC=3.59) from the stables with have a downward floor, but not significantly
higher in comparison to other ways of keeping the cows. However, the lowest
udder hygiene was in the stables where the milking was performing by putting the
milk into the cans and where cows were kept on the embroidery. The significant
increase in LSCC (P<0.05) was determined in the third lactation in comparison to
the second lactation. Given the stage of lactation largest LBSS was found in the
second stage, which was significantly higher when compared to the first. Farms
with a free way of keeping cows and milking cows in parlours are becoming more
and more like guidelines in current milk production, and animals that reside in
those farms have healthier udders and less micro-organisms in milk.
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Introduction

A good cow is a synonym for high-dairy, health and resistance and
properly developed and functional udder. The most common udder disease is the
mastitis with in dairy cattle breeding inflicted the greatest damage. Somatic cell
count in milk is a recognized parameter for the evaluation of udder health in many
countries, including the Republic of Croatia (N.N., 102/2000). Bacterial infection
of milk glands is the main source of increased somatic cells in milk (4ntunac et al.,
1997). The authors stated that the milk with the somatic cell count above
400.000/mL and isolated pathogenic microorganisms in it is the mastitis milk. The
consequences are reflected in reduced secretion of milk, changes in the chemical
composition and physical, bacteriological and technological characteristics of milk.
Percentage of separated cows due to udder health problems has been recently
steadily increasing according to the Roth et al. (1998). In the province of Schleswig
- Holstein (Germany) on family farms this percentage is even 20.3%. Additionally,
there were many subclinicaly sick animals, which leads to a significant financial
losses in the milk production. With increasing order of lactation and lactation
stages the somatic cell count in milk also increases, particularly in dairy cow
breeds (Bahr et al., 1995).

Increase of somatic cells count through order of lactation in older cows can
be explained by the aging process of udder tissues, and in the course of lactation
that can be explained by the reduced amount of milk. Whit increasing time from
calve the number of cows with poor udder health status is also being increased.
Causes of the frequent udder illnesses with increasing age of the animals are errors
during milking, feeding and keeping animal, disturbances in fertility, and general
constitutional deterioration.

The aim of this study was to determine the udder health condition of
Simmental cows, viewed through a somatic cell count in milk, according to the
order of lactation and lactation stages. This breed, as breed of combined
characteristics, regarding the number of animals belonging to it is the dominant
breed on family farms in Croatia (around 70%).

Materials and Methods

The survey was conducted at four family farms in eastern Croatia whose
basic features are shown in Table 1. The total of 61 Simmental breed cows from
first to third lactation was enrolled in the study. Lactation period was divided into
three stages: first stage covered the period from 7 to 100 day of the lactation
production, the second stage covered the period from 101 to 200 day of the
lactation production and third stage covered the period from 201 to 300 day of the
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lactation production. All animals enrolled in the study were healthy, with the
correct morphological udder appearance and at the time of the measurements they
were not being treated with any veterinarian means of treatment.

Table 1. General features of the examined family farms

Farm | Total number of | Number of cows Th £ animal
cows at the farms | enrolled in the ¢ way of anima Milking method
keeping
study
Free range keeping /
A 75 26 begarin g ping Milking parlour 2x3

Free range keeping / .

70 18 downward floor Milking parlour 2x3

38 8 Tying Bucket machine milking
Free range keeping /

50 9 begaring ping Milking parlour 2x2

One minute before the start of milking for each cow enrolled in the study
the preparation for milking has been made, and which was consisted of washing
and disinfection of the teats and checks of the first jets of milk on a black
background of the milking vessel. Measurements were made by using the mobile
measuring device for the control of milk yield Lactocorder © (WMB, Balgach,
Switzerland) which was connected to the dairy unit. Device has measured the
milking quantity of milk in kilograms. During milking with Lactocorder the bottled
sample of milk for chemical and microbiological analysis has been taken. All
analysis of taken milk had been performed at the central laboratory for milk quality
control in Krizevei, Croatia.

Obtained result which is related to the somatic cell count (SCC) in milk has
been logarithmic transformed using the formula: (log2 (SCC/100.000) +3), and
marked as LSCC (A4li and Shook, 1980). This value is afterwards used in the
statistical procedure. The data were analyzed using the general linear model
procedure of the StatSoft, Inc. Statistica (2008). Multiple comparison of mean
values was made with the Post Hoc Test together with Fisher LSD method at the
significant level of P<0.05 and P<0.01. The fixed linear model had the following
layout:

Yijkl =u + F,- + OLj + SLk + Cijki

Where:

Y = observed feature

p = general average

F; = fixed effect of i farm (1, 2, 3 and 4)

OL; = fixed effect of j order of lactation (1, 2 and 3)
SL, = fixed effect of & lactation stages (1, 2 and 3)
e;x = random error
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Results and Discussion

The results of study that are related to different ways of keeping Simmental
cows on farms and dairy equipment used in these farms has shown certain
differences (Table 2).

Table 2. Studied characteristics of the milk of Simmental cows in the surveyed farms (Least
square means = Standard error of means)

Trait Unit Farm Total
1. 2. 3. 4.
The amount of kg 7.06 £ 8.26 6.04 £ 751+ 7.34 £
milk 0.59 0.66 0.75 0.64 0.35
Milky fat % 432+ 422+ 425+ 3.74 + 419+
0.19 0.21 0.21 0.08 0.11
Milky proteins % 374+ 3.64+ [4.02+0.11°% 3.66+ 374+
0.07 0.08" 0,07 0.04
LSCC log 251+ 359+ 322+ 284+ 318+
0.39 0.44 0.59 0.69 0.25
Microorganisms 1.000 | 70£21.61 | 78+20.51 | 99+16.25 | 69+12.74 | 79+11.35
Number of cows 26 18 8 9 61

35 p<(.05 2B p<0.01

Although the differences in farms were visible in the amount of milk per
milking, milky fat, LSCC and in the number of microorganisms, they were not
significant. The only significant difference (P<0.01) was recorded at the milky
proteins. The largest LSCC was on the farm where the cows were held freely on
the downward floor (LSCC = 3.59), and the highest number of microorganisms, as
expected, was on the farm where the milk has been milked into the cans and
milking was performed in the production stable. However, some studies (Miji¢ et
al., 2003) have shown significant impact of different systems of milking and
keeping cows on the udder health, but in Holstein breed cows. It is assumed that
the Simmental cows are more resistant to these studied impacts. However, farms
that are now used in the production of milk, should be certainly adjusted to a
modern production, in which the udder health and hygiene of the milk should be
among the primary objects of such production.
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Table 3. Studied characteristics of the milk in Simmental cows according to the order of
lactation (Least square means = Standard error of means)

Trait Unit Lactation

1. 2. 3.
The amount of milk kg 7.17+0.42 7.29+0.75 7.60 +0.63
Milky fat % 426+0.21 4.14+0.13 4.19+0.19
Milky proteins % 3.67 £0.08% 3.89+0.07° 3.65+ 0.06°
LSCC log 2.73 + 0.45° 2.73 +0.44° 3.92 +0.35°
Microorganisms 1.000 75 + 8.49° 78 £16.80 84 +24.87°
Number of cows 19 19 23

*P<0.05

The amount of milk per milking is increased through the order of lactation,
but not significantly (Table 3), where the greatest value was found in the third
lactation (7.60 kg). Given the LSCC, significant difference (P<0.05) was found
between the first and third and second and third lactation. These results confirm the
hypothesis of this work that with the increase in lactation udder health impairs
gradually. Similar results were found by some other authors who have studied
udder health oh Holstein cows in Germany (Bahr et al., 1995; Naumann et al.,
1998). Fall et al. (2008) pointed out that with the increase of the order of lactation
in dairy cows in Sweden the somatic cell count has also being increased regardless
of whether it was a conventional or organic farm. Klass et al. (2004) stated that
there are several reasons of this undesirable trend growth of the somatic cell count
in milk, such as especially little udder, irregular shape of the udder and dirty udder.

Table 4. Studied characteristics of the milk in Simmental cows per lactation stages (Least
square means = Standard error of means)

Trait Unit Lactation stages

1. 2. 3.
The amount of milk Kg 8.12+0.59 8.12+£0.72* 6.49 £ 0.48°
Milky fat % 3.96 +0.24 4.17+0.19 430+0.15
Milky proteins % 3.58 +£0.12 3.81+£0.07 3.76+ 0.06
LSCC Log 2.51+0.53° 3.42+0.39° 3.31+0.38
Microorganisms 1.000 68 +24.43 71 +6.21° 100+ 19.01°
Number of cows 13 19 29

“PP<0.05

The results that were observed by lactation stages (Table 4) have shown
that the maximum value of somatic cells was recorded in the second stage (LSCC =
3.42) and was significantly higher (p<0.05) from the first stage of lactation (LSCC
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= 2.51). Maximum number of microorganisms in milk was determined in the third
stage of lactation, which was significantly higher (P<0.05) when compared to the
second stage. Busato et al. (2000) stated that in the first stage of lactation (up to
100 day) in some udder quarters of the Simmental cows in Switzerland 21.2% of
the subclinical mastitis had been recorded, and the level had been increased in the
second and third stage of the lactation up to 34.5 %. The authors mentioned various
environmental factors that may affect the udder health and between them faintly
aired and closed barns had been emphasized.

Conclusion

Based on this study, we have concluded that in Simmental cows largest
LSCC is in the stables that have downward floor, but not significantly in
comparison to other ways of keeping cows. However, the lowest udder hygiene
was found in the stables where milking was performed by putting the milk into the
cans and where cows were kept on the embroidery. The LSCC was significantly
higher (P<0.05) in the third compared to the other lactation, as well as the number
of microorganisms in the third compared to the first lactation. Given the stage of
lactation the largest LSCC was found in the second stage, which was significantly
higher compared to the first stage. Farm with a free way of keeping cows and
milking in parlours are becoming more and more like a guidelines in current milk
production, and animals that reside in those farms have a healthier udders and less
micro-organisms in milk. This is shown in this study on Simmental breed cows
which is the dominant cow breed at the family farms in Croatia.
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Broj somatskih ¢elija u mleku od krava simentalske rase sa
porodi¢nih farmi prema laktaciji po redu i stadijumu

P. Miji¢, T. Bobic, I. Knezevié, I. Klaric, M. Sakac, T. Koturi¢, V. Bogdanovic¢
Rezime

Krave simentalske rase, iako su dominantne na porodi¢nim farmama u
Hrvatskoj, nisu u dovoljnoj meri adaptirane na maSinsku muzu zbog svog
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nepovoljnog indeksa vimena. Cilj ove studije je bio odredivanje broja somatskih
¢elija u mleku simentalskih krava prema broju laktacije po redu i stadijumu.
Istrazivanje je izvedeno na Cetiri porodi¢ne farme i ukupno 61 krava simentalske
rase od prve do trece zakljucene laktacije je bila ukljucena.

Rezultati istrazivanja su pokazali da je maksimalni broj somatskih ¢elija u
mleku (LSCC=3.59) utvrden na farmama sa podom pod nagibom, ali ne
signifikantno vis§i u odnosu na ostale naCine drzanja krava. Medutim, najlo$ija
higijena vimena je utvrdena u Stalama gde se mleko stavljalo u kante i gde su krave
drzane na vezu. Signifikantno povecanje broja somatskih celija (P<0.05) je
utvrdeno u trecoj laktaciji u poredenju sa drugom. U odnosu na stadijum laktacije,
najveéi LBSS je utvrden u drugoj fazi laktacije, Sto je bilo signifikatno vece u
odnosu na prvu fazu.

Farme sa slobodnim drzanjem krava i muzom krava u izmuzili§tima sve
viSe postaju smernice u sadasnjoj, modernoj proizvodnji mleka, i zivotinje koje se
drze u takvim objektima imaju zdravija vimena i manje mikroorganizama u mleku.

References

ALI A.K.A., SHOOK G.E. (1980): An optimum transformation for somatic cell
concentration in milk. J. Dairy Sci., 63, 487-490.

ANTUNAC N., LUKAC-HAVRANEK J., SAMARDZIJA D. (1998): Somatske
stanice 1 njihov utjecaj na kakvocu i preradu mlijeka. Mljekarstvo 47, 3, 183-193.
BAHR T., PREISINGER R, KALM E. (1995): Untersuchungen zur Zellzahl und
Melkbarkeit beim Rind. 1. Mitteilung: Schitzung genetischer Parameter fiir die
Zellzahl. Ziichtungskunde, 67, 2, 91-104.

BUSATO A., TRACHSEL P., SCHALLIBAUM M., BLUM J.W. (2000): Udder
health and risk factors for subclinical mastitis in organic dairy farms in
Switzerland. Prev. Vet. Medicine, 44, 205-220.

FALL N., EMANUELSON U., MARTINSSON K., JONSSON S. (2008): Udder
health at a Swedish research farm with both organic and conventional dairy cow
management. Prev. Vet. Medicine, 83, 186-195.

KLASS I. C., ENEVOLDSEN C., VAARST M., HOUE H. (2004): Systematic
clinical examinations for identification of latent udder health types in Danish dairy
herds. J. Dairy Sci., 87, 1217-1228.

MUJIC P., KNEZEVIC I, BABAN M., DOMACINOVIC M. (2003): Relationship
of milking rate and somatic cell count to the health of bovine udders.
Milchwissenschaft, 58, 3-4, 119-121.

NARODNE NOVINE REPUBLIKE HRVATSKE: Pravilnik o kakvo¢i svjezeg
sirovog mlijeka, 102/2000 od 17. 10. 2000.



662 P. Miji¢ et al.

NAUMANN I., FAHR R.D., LERGERKEN G. (1998): Zusammenhang zwischen
dem Gehalt an somatischen Zellen in der Milch und ausgewéhlten Parametern der
MilchfluBkurve bei Kiihen. Archiv fiir Tierzuchter, 41, 3, 237-250.

ROTH S., REINSCH N., NIELAND G., SCHALLENBERGER E. (1998):
Untersuchungen iiber Zusammenhinge zwischen Eutergesundheit,
Melkbarkeitsparametern und MilchfluBkurven an einer Hochleistungsrinderherde.
Zichtungskunde, 70, 4, 242-260.

STATISTICA 7., StatSoft, Inc. (2009).

Received 31 May 2009; accepted for publication 15 August 2009




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


