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ABSTRACT: Comparison was carried out between seven fitting
functions of somatic cell curves. Somatic cell counts were analyzed in
29550 Fleckvieh cows included 317992 test-day somatic cefl count
(SCC), in five regions in Switzerland. Least square means of average
and log natural scales somatic cell counts were estimated during the
first parity by using mixed model. ‘

The results show that, generally, the animals which have cell
counts excess of 17000 cells/m] are only 14 %. Original and log
somatic cells were the highest shortly after calving, declined rapidly,
and then rose slowly throughout the remainder of the lactation.
Milk, fat and protein yield decreased as somatic cell score increased
from score 3 to 5. Regression model {RM) was the best in predicting
average and log SCC, bhut inverse quadratic polynomial (lpl’) and
paraholic-exponential (PEF) were the poorest in predicting average
and log daily SCC, respectively. Bias was the greatest in the second
week of lactation for all model functions and in first week of
lactation for mixed log model (MLM). The MLM had residuals with
a very narrow range, while the IQP had residuals with a very large
range. The estimated residuals by the most functions were negative
in weeks 1, 4-15 and 17-18 and positive in weeks 2-3, 15-16 and 19-
30, which suggest a serial correlation between the residual of average
and stages of lactation. Most functions were, generally, under
predicted log SCC in weeks 1-2 and 14-30 and over predicted log
SCC in weeks 3-13 and 41-46. This was because most of the curves
tend to flatten before the observed peak log SCC resulting in high
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positive residuals between the 1* and 2" weeks and 14 and 30
weeks of lactation and negative residuals between the 3™ and 13™
weeks of lactation. The gamma function (GF) had a very narrow
range of residuals, while the parabolic-exponential fitted by log-
linear regression (PEF;) had a2 very large range of residuals. The
estimated residuals by the most functions were negative in weeks 1-2
and 14-30 and negative in weeks 3-13 and 41-46 which suggest a
serial correlation between the residual and stages of lactation. In this
study, all Iactation curve models may be useful to describe the
original and log transformed scale of somatic cells, but the regression
model (RM) is the most accurate method when used to predict
original and log scale somatic cell.
worfls: Somatic cell count, lactation curve models, Iactation
stage, milk traits, Fleckvieh breed.
genetic gain of mastitis (i.e.

INTRODUCTION

Somatjc cells are simply white
blood cells and epithelial cells
present it normal milk. High levels
of these cells in milk indicate
abnormal, reduced-quality milk
that is ca by an intramammary
bacterial  infection  (mastitis).
Somatic cell counts (SCC) have
been considered as an accurate
indicator ‘of mastitis and a useful
criterion for selection decisions
(Rupp and Boichard, 2000).
Genetic  correlations  between
somatic cell counts and measures
of mastitis have been estimated in
several studies (Emanuelson ef al.,
1988 Weller er al., 1992).
Shook (1986) claimed that
consideration of SCC in selection
programs = could improve the

decreasing mastitis incidence).
Selection could be carried out
indirectly for reduced incidence of
mastitis by selection for lowered
SCC and including somatic cells in
genetic improvement programs,
decrease susceptibility to mastitis,
despite low to  moderate
heritability values of somatic cells
and its apparent antagonism with
yield traits (Schutz er al., 1990 and
Gere et al., 1998).

An appropriate mathematical
model may be used to predict
future SCC for lactation currently
in progress. Before somatic cells
are endorsed as a tool for selection,
fitting the SCC curve by using
different lactation curve model
functions must be clarified. This
study aimed to compare between
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existing fitting function models of
somatic cell curve and to define

MATERIAL AND

METHODS

Data used in this study were
supplied by Swiss Simmental and
Red & White Cattle Breeding
Association, Switzerland. Cows
calved between 1987 and 1992
distributed over five regions (Jura,
lower land, hills, Prealps and
Alps), were included in the study.
The data set used for estimation
least square means of the traits
studied consisted of 29550 cows
and 317992 tests in the first
lactation. Data analysis was carried
out in the Department of Animal
Production, Faculty of Agriculture,
Zagazig University, FEgypt. Data
consisted of monthly test -day
records  on  Fieckviech cows
(Simmental, Red Holstein and
cross products among these two
breeds). Daily milk yield with fat,
protein and somatic cell contents
were available. The interval
between consecutive tests was 30
days in average. The weekly least
square means werte calculated afier
transferring monthly test to daily
test and the daily test for all test
records were classified into weekly
test by making categorical classes
by lactation week. Adjustment of
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which of them could provide the
best fit for prediction.
weekly test ‘to.. genetic and
environmenta! factors was made to
obtain weekly least squares means.
The minimal numbers of |test-day
records per lactation was set to
nine. : |
Somatic cell counts on sample
day were estimated to the nearest
thousand cells per millilitre (ml) of
milk by a fossomatic cell, counter.
Test-day cell. counts were
processed under two scales: the
first was original, unadjysted cell
count (1000 cells/ml) land the
second was transformed to log
natural scales. An alternative linear
score from 0 to 6 digits, was
calculated. Linear scores of
unadjusted cell count and log
natural scales are shown in Table
1. The test-day records were also
validated in the range of 10-60 kg
milk yield/day, 2.0-7.0% fat and
2.0-5.5 % protein contents.
Least square means of original
and log natural scales somatic cell
counts were estimated 'by using
mixed model including herd, sire
within herd as random effects,
region, year, month of calving as
fixed effects, age at' calving,
calving interval and level of milk
yield as partial linear and quadratic
regression coefficients of ‘hverage
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and log somatic cell count on those
factors (as covariatis).
Mathematical models of
lactation curve

In mbdels described, Y, denotes
daity SCC, t denotes time from
parturition, a, b, ¢ and d denote
model parameters and e is the base
of the' natural logarithm. The
mathematical models used to
describe! the curve of original and
log somatic cell counts were:

1.The parabolic-exponential
function' (PEF) fitted directly
(Sikka, 1950):

'Yt-——aeb

2. The parabolic-exponential
function (PEF) ) fitted by log-linear
regression (Sikka, 1950). Model
[1] was fitted in log linear:
Ln(Y,)=Ln(a)+bt+ct’

3. The incomplete gamma function
(GF) fitted directly (Wood, 1967);
Y.=atbq'°t

Where: a, b and c were the curve
parameters associated with overall
scale of SCC production, pre-peak
rate of increase and the post-rate
peak rafe of decrease in SCC,
respectively.

4. The gamma function (GF,)
fitted by log-linear regression
(Wood, 1967), to estimate the
parmnetefs of model [3]. Natural
logarithms are taken of both sides
of equation [3]:
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Ln(Yy)=Ln(a)+b Ln(t)-ct

5. The inverse  guadratic
polynomial (IQP) function (Yadav
et al., 1977):

Y '=a+bt+ct

Where: Y;'=Inverse of the SCC on
day t.

6. The regression model (RM)

function (Ali and Schaeffer,
1987):

Y=atbt+ct+d Ln(t')+ e
(Ln(t)")’

Where: t is the day in SCC divided
by the maximum in SCC for the
standard lactation (305) and a, b, c,
d and e are the curve parameters.

7. The mixed log model (MLM)
function (Guo and Swalve, 1995):
Y,=a+bit+ cIn(t)

Each model was fitted to the
same data using non-linear
regression (Sherrod, 1998) to each
of two data presentations (original
and log scale of SCC).

Accuracy evaluation of the
models was based on:

1.The coefficient of determination
(R?), Where: R’=1-(Residual sum
of squares / total sum of squares).
2.The adjusted coefficient of
determination (R%) which adjusts
the R® for the number of
parameters in the equation and the
number of data observations;
(R™)=1-((@-1)/(n-p)*(1-R?),
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Where: n is the number of
observations, p is the number of

parameters and R® is the
unadjusted coefficient of
determination. 3.The correlation

between observed and predicted
SCC or log (SCC). 4.Durbin-
Watson  statistic  (D-W).  the
Durbin-Watson statistic (Durbin
and Watson, 1951) was used as
measures of first-order positive
autocorrelation to test whether the
residuals were randomly
distributed {Grossman and Koops,
1988). Small values of “D-W”
indicate ~ the  presence  of
autocorrelation. Standardized
residuals from each analysis were
obtained for comparison and to
give an indication of how well
individual daily SCC or log SCC,
were predicted. The residuals were
plotted against lactation stage to
show, by visual inspection, how
each function was biased in
prediction SCC or log SCC in
different phases of lactation and to
determine if the bias was random
or dependent on lactation stage.

RESULTS AND
DISCUSSION
Linear score of SCC and milk
traits

Table 1

shows  day-test
numbers,

mean and range of
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somatic cell count, log natural
scale and meantS.E. of daily miik,
fat and protein yield of different
linear scores (SCS). The linear
score divides the somati¢ cell
count into seven categories from 0

through 6, to' provide more
uniform SCC - reporting. The
animals that have cell counts

excess of 17000 cells/ml are 14 %.
The normat SCC in milk is,
generally, below 100000 cells /m!
in the first lactation animals. A
SCC above 250000-300000 is
considered abnormal and s
considered as an - indication of
bacterial infection causing
inflammation of the udder(Duane
and Gerald, 1997). Originhal and
log somatic cell counts were the
highest shortly after calving,
declined rapidly to 4 nadir between
weeks 8 and 12, then rose slowly
throughout the remainder of
factation (Figures 1 and 2). The
rate of ascending in original and
log SCC increased as lactation
progressed. The period of the
lowest SCC was coincided closely
with peak lactation, similar to
results of pervious studies (Reents
et al., 1995 and Choi et al., 1999).
Temporary increase in original and
log SCC may occur just after
calving as the udder adapts from
non-lactating to lactating status.
Schaim ef al. (1971) attributed
high cell counts early in lactation
to excessive shedding of epithelial
cells in asmail volume of milk as
mammary gland resumes function
after a dormant period and in late
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Table 1. Linear score of somatic cell counts (SCC) and milk iraits during the first factation in Fleckvieh breed.

Linear cell | Day-test Score Somatic cell counts | Log natural scales Daily yield £8.E. (kg) of
count score | numbers % 1000 s / millilire )
Means j Ranges Means | Ranges Milk Fat Protein

0 273620 86.0 0.28 0-17 2.51 1.61-2.83 16.72+0.01a 0.69+0.001a 0.54+0,001a
1 12388 g | 2573 18-34 323 2.89-3.53 18.00+0.04b 0.74£0.002b 0.58+0.001b
2 14806 4.7 49.91 35-70 3.89 3.56-4.25 17.11£0:04¢ 0.72+0.001c 0.56+0.001¢
3 9714 3.1 | 98.05 71-140 4.57 426-4.94 16.49+0.04d 0.70+0.002d 0.55£0.001d
4 4527 ‘1.4 192.42 141-282 5.24 4.95-5.64 16.11:0.07e 0.69+0.003a 0.54+0.002a
5 1794 0.6 387.45 283-565 5.94 5.65-6.34 16.18+0.10e 0.69+0.004a 0.54+0.003ad
& 1143 0.4 85201 566-1000 6.73 | 6.35-691 16.59%0.13ad | 0.72+0.005¢c 0.56:0.004¢

Mean [ 317992 100 11455 [ 0-1000 1.95 1.61-6.91 16.77£0.03 0.710.001 0.55+0.001

Means in the same column having different letters, differ significantly (P<0.01).
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lactation to a mere concentration
of cells in a smaller volume of
milk as milk yield declines. In
general, high SCC occurs in miltk
in late gestation and two months
following calving. Duane and
Gerald (1997) reported that SCC
elevation appears to be part of a
cow’s natural immune system
response  in  preparation for
calving, to enhance the mammary
gland defense mechanisms at this
critical parturition time. Increased
somatic cell count have been
associated with decreased daily
milk, fat and protein production
from score 3 to 5. This resultisin
agreement with those of pervious
studies (Jeffrey, 1997 and
Koldeweij et al., 1999).

Fitting the somatic cell count
curve

Parameters of SCC curve
obtained by the various models are
presented in Table 2. Tabie 3
contains coeflicient of
determination  (R%), adjusted
coefficient of determination (Rza),
correlation between observed and
predicted SCC (ry) and Durbin-
Watson statistic (D-W), which
reflect the accuracy of each
function in predicting daily SCC.
Generally, the RM was the best
and 1QP was the poorest of the
functions in predicting daily SCC.
Olori (1997) reported that, the
models could be ranked from best
to worst as RM > PEF > IQP >
MLM > GF in terms of accuracy
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of predicting the lactation curve of
milk, fat and protein.

Figure 1" and Table 4 show
a comparison between the seven
functions of original SCC tested.
Most models generally under
predicted SCC in weeks 1 and 4-14
and over predicted SCC in weeks
2-3 and 15-16. This was bechuse
most curves tend to flatten out
before the observed peak of éCC
resulting in high positive residuals
between 2 and 3 weeks and 15 -16
weeks of lactation and negative
residuals in weeks 1, 4 and 14 of
lactation, thereafter, the curve ran
close to the average observed SCC
curve. : , .
Figure 3 shows plots of the
residuals SCC estimated by the
different models. The residual
ranged between -3.2 and +8,0 for
PEF; -3.1 and +7.7 for PEF.; -
49 and +6.9 for GF; -4.9 and
+6.9 for GFL; -3.3 and +9.1 for
IQP; -2.4 and +5.5 for RM and —
6.6 and +6.5 for MLM.The
greatest bias was observed in the
second . week of lactation for all
model functions, except MLM in
the first week of lactation. The
MLM had a very narrow rmﬁge of
residuals, while the IQP had a very
large range of residuals. The
estimated residuals by most
functions were negative in weeks
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Thbte 2. Estimates of the parameters a. b, ¢, d and ¢ of original and log SCC scale curve fitted

by various functions during the first lactation, in Fleckvieh breed.

ftems # Parameters of somatic cell curve _+
a b e d €
.Original 8CC curve C
PEF 13.45 -64.542 2.383 £.00
PEF, 1145598 -{).3219 0.01127
Ha 16.49 -0.3179 3.360 0.99
Ha 31594861 -5.098 0.51167
IQP 0.1066 <(.04049 -G.00131
M 12.546 2.0329 -0.01022 -1.80 -4.77
MLM 11.68 7.0865 -10.28622
Lﬁg SCC curve
EF 3962 231,598 1.004 1.00
PEF), 52.79 0.0229( 0.0007
GF 4.476 -0.1281 { 2.3438
(;F., 85.44 0.5100 -0.0419
Qr 0.293 -0.0542 -0.00135
RM 4.832 -0.00957 32110 1.14 0.29
MLM 4009 0.6285 -1.0156
Table 3. Suitability functions of original and log SCC scale curves, during the first lactation of
Fleckvieh breed. S e )
! Curve models
M‘*las‘”es of fit # PEF | PEF, | GF GF, Tiop TRM ~ [MIM
SCC curve T e M e
R 0.78 .80 0.82 0.82 0.75 0.80 1077
Rfa 077 1079 |08 |08l 074 o84 |06
R; 0.87 0.89 .87 0.89 0.82 0.95 0.89
‘DWW 1.22 1.31 1.82 1.82 1.49 1.4% 166
L@g;.tS,QCJ,;urtc
R 0.54 0.55 0.87 .87 0.94 0.97 093
R'a 0.51 0.53 08 |08 |094 |097 |093
R4 0388 0.88 (.98 0.98 94 098 099
DWW 0.31 .31 0.31 0.34 1.13 1.26 0.45
Abbreviations of curve models:

(PEF} Parabolic-exponential function. (PEF, ) Parabolic-exponential function fitted by log-fincar
regtession, (GF) Gatmma function. {GF, ) Gamma function fitted by log-linear regression, (10P)
Inverse gquadratic potynontial, (RM) Regression model and (MLM) Mixed log model.
Abbreviations of measures of accuracy:
(R*) Coefficient of determination. (R”,) adjusted coefTicient of determination. (R,) Correlation
between observed and predicted and Durbin-Watson statistic ([3-W),
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Table 4. Predicted original scale daily SCC dwring the first lactation of Fleckvieh breed by

fitting various functions. - -
.. hitung vartous Junchons.

H The abbreviations of curve models are given in Tables 1. 2 and Material and method

Weeks | Observed
scC PEF |
| (oemb |- T
o 2713 ] 122
i 2 21.04 13.02
| 16.50 12.84
4 12.61 1267
5 116 12.53
6 9.99 12.40
7 i1.62 12.29
o8 297 12.t9
9 939 i2.11
0 10,02 12.05
I .04 12.00
sz 1085 11.97
13 1017 |- 1196
I4 1080 -11.96
15 12.26 t1.97
16 13.28 12.00
17 1154 [ 1205
I8 11.25 12.11
19 12.19 12.19
20 13.17- 12.28
21 12.94 12.39
22 12.59 12.52
23 1283 | 1266
24 13.44 12.82
25 13.74 13.00
26 13.43 13.21
27 14.29 13.42
28 £4.24 13.67
29 14.32 13.93
30 .01 14.22
30 15.95 14.53
32 14.61 14.87
33 16.76 12.23
34 14,78 15.63
5 16.53 16.05
36 16.96 16.51
a7 17.44 17.00
38 17.47 17.53
39 18.96 18.10
40 18.87 18.71
11 1880 19.37
42 2082 2007
43 21.60 20.83
41 2041 21.64
45 22.18 22.52
46 2207 ) 23.64 |

d SCC by different models (1000/mi)

Predicte
PEF, GF
1364 | 17.03
1335 | 1412
13.08 | 1282
1283 | 1209
1261 t 1164
1241 4 11.35
1223 7 1.7
1208 1 1106
195 | 1.
11.84 ) 11.00
s | 1.03
1168 ) 11.09
Hned | 117
11.62 1 1127
1.63 | 1139
11.65 | 11.53
10 | 1169
170 | 1186
11.86 | 12.05
1198 | oi2.25
1212 1 1246
1228 | 12.69
| 1283 {1293
1267 | 1118
1290} 13.44
f3.50 | 1372
13.42 | 14.01
13.72 | 14.31
[4.04 | 1462
14.38 | 14.95
1474 | 1528
1543 | 15.63
1554 | 16.00
1597 [ 16.38
642 | 16.77
1690 { 17.17
1740 | 1759
17.92 | 18.02
1846 | 1847
1903 { 1893
1962 | 19.41
2023 4§ 19.90
2087 | 2042
2153 | 2094
2220 | 2140
2291 | 2205

GF,

17.78
14.76
13.20
1225
11.62
11.20
10.93
Hy.76
1067
i0.64
10.67
10.74
10.84
i0.97
113
11.31
11.51
11.74
11.97
222
1249
12.76
13.05
13.34
13.04
13.96
14.28
14 60
1493
15.27
15.61
1597
16.32
16.68
17.05
1741
17,79
18.16
18.54
18.92
19.31
16.70
20.09
20.48
20188
21.28

1P

1544 |

11.94
11.21
10.96
10.88
10.87
10.91
10.98
11.07
11.18
1129
11.43
1156
HL71
1i.86
12.03
12.20
12.38
12.56
12.75
[2.96
13.16
13.38
13.60
[3.84
14.08

“ 1433

14.59
14.87
15.15
1545
15.76
16.08
1642
16.77
17.13
17.52
1792
18.34
18.7%
19.24
19.73
20.25
20.79
21.36
2196

16.03
16.43
16.83
17.23
17.63
18.02
18.42
18.80
19.19
19.56
1993
20.30
2065
21.00
21.34

TMIM

1876
14.59
12.68
11.62
110t
10.65
10.46
10.38
10.39
10.46
10.57
19.73
10.9!
1H11
1133
11.57
11.82
12.08
12.35
12.63
12.91
13.19
13.49
13.78
14.08
14,38
14.68
14.98
15.28
15.59
15.89
16.20
16.51
16.81
17.42
17.42
1173
18.03
18.34
18.64
18.94
19.25
19.55
19.85
20.45
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, 4-15 and 17-18 and positive in
veeks 2-3, 15-16 and 19-30 which
uggest a serial correlation
yetween the residual and stage of
actation.

Fitting the log somatic cell
count curve -

Parameters of log SCC curve
obtained by the various functions
are presented in Table 2. Table 3
contains coefficient of
determination  (R?), adjusted
coefficient of determination (R%a),
correlation between observed and
predicted SCC (r;) and Durbin-
Watson  statistic (D-W), which
reflect the accuracy of each
function in predicting daily log
SCC. Generally, the RM was the
best and REF was the poorest of
the function in predicting daily log
SCC. The RM was superior to
REF, GF and 1QP to accurate
prediction of daily milk yield (Ali
and Schaeffer, 1987).

Figure 2 and Ttable 5 show a
comparison between the fit of the
seven functions tested. Most
functions were generally under
predicted log SCC in weeks 1-2
and 14-30 and over predicted log
SCC in weeks 3-13 and 41-46.
This was because most of the
curves tend to flatten out before
the observed peak log SCC
resulting in high positive residuals

between weeks | and 2 and 14 and
30 of lactation and negative
residuals between weeks 3 and 13
of lactation. '

Figure 4 shows plots of the
residual log SCC estimated by the
different functions. The residual
ranged between -0.33 and 0.82 for
PEF; -0.33 and 0.82 for PEF; -
0.23 and 0.24 for GF; —0.22 and
027 for GFL; —0.18 and 0.25 for
IQP; -0.13 and 0.12 for RM and -
0.17 and 0.12 for MLM. The
greatest bias was observéd in week
1 for PEF, PEFL, GF and GFL and
in week 2 for 1QP and in week 8
for RM and MLM functions. The
GF had a very narrow range of
residuals, while the PEF, had a
very large range of residuals. The
estimated residuais by the most
functions were negative in weeks
1-2 and 14-30 and negative in
weeks, 3-13 and 41-46 which
suggest a serial correlation
between the residual and stage of
lactation.

CONCLUSIONS

Key factors for choosing optimal
mathematical model to describe the
somatic cell curve are fit’s accuracy,
interpretation of the curve’s
parameters and  possibility for
calculating characteristics of the
curve. In this study, all lactation
curve models may be useful to
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Table 5. Predicted daily log SCC scale during the first lactation of Fleckvich breed by

fitting various functions.

Observed "~ Predicted log (SCC) by different models
Weeks | log SCC ["PEF T BEF, | GF | GF, | 1OP | RM | MLM
| I‘i 4.76 394 | 394 | 452 | 448 | 484 | 48 | 463
! 2 428 392 | 392 | 418 % 498 § 403 | 416 | 419
3 3.96 390 | 390 | 401 | 40t | 383 | 389 | 398
4 1.76 388 | 388 | 391 | 391 | 375 | 376 | 386
5 3.68 387 | 387 | 384 | 383 [ 37 3.69 | 378
6 3.60 385 | 385 | 379 | 378 | 3169 | 365 | 373
7 3.59 384 ) 384 | 375 | 375 | 368 | 363 | 3.69
: 8 3.50 383 | 383 | 373 | 372 | 368 | 363 | 3.67
9 3.58 382 | 382 | 371 L 370 | 368 § 363 | 366
10 1.68 381 | 381 | 370 | 369 | 368 | 364 | 3.66
11 363 38 | 380 | 369 | 368 | 369 | 365 | 3.66
12 3.64 3.81 379 | 369 | 368 | 370 | 366 | 3.66
13 3.66 379 | 379 | 369 | 368 | 371 | 368 | 367
14 313 379 L 378} 369 | 369 | 3.72 | 370 | 348
15 3.79 379 | 378 | 370 ) 369 | 374 § 372 | 369 .|
16 1.78 379 [ 378 | 370 [ 370 | 375 | 373 | 3
17 3.79 1.79 379 3.72 3.71 3.76 175 1. 3.72.
18 1.8 379 | 379 { 373 | 373 | 378 | 378 | 374
19 385 3.80 3.79 3.74 374 |-380 | 380 [-31.7-
‘ 20 3.85 380 | 380 | 376 | 376 | 381 ! 382 | 378
‘ 21 3.86 18] 380 b 377 1 377 | 383 ) 384 | 389
22 3.86 382 | 381 379 | 379 | 385 | 386 | 3.82
23 3.82 383 | 38 | 38t | 381 | 386 | 388 | 3384
24 3.90 384 | 383 | 383 | 383 | 388 | 190 | 386
! 25 3.94 385 | 385 ! 385 | 385 | 390 [ 3192 | 388
| 26 396 386 | 386 | 387 ! 387 | 392 | 394 | 390
| 27 3.95 388 | 3838 | 358 | 390 | 394 | 396 | 393
28 3.99 189 | 3.89 391 392 1395 | 198 | 395
| 29 3.98 3.91 3.9 394 394 | 397 {400 | 397
| 30 4.00 393 | 193 396 | 397 | 399 | 402 | 3.99
31 4.08 395 [ 395 198 399 | 400 | 404 | 402
32 403 397 | 398 § 401 | 4062 | 404 | 406 | 404
33 405 199 | 400 % 404 | 405 | 406 | 408 | 407
34 4.04 402 | 403 | 406 | 407 | 408 | 410 | 4.09
35 4.10 405 | 406 | 409 | 410 | 400 [ 412 | 4.41
36 4.13 407 | 408 | 442 | 412 1 412 | 494 | 4.4
37 4.13 401 | 400 | 415 | 495 | 404 | 416 | 416
38 4.12 414 p 405 | avs b o408 ) 417 | 407 | 419
39 424 417 | 418 1 420 | 421 419 | 419 | 421
40 42| 421 421 1 423 L oa24 ) a2 ) oan | o4am
41 4.2) 424 0 435 1 427 [ 427 L 424 | 423 | 426
12 423 428 | 429 F 430 | 430 | 426 | 424 | 428
43 427 432 F 433 | 433 § 433 | 428 | 426 | 431
44 431 437 | 437 1 436 | 436 | 430 | 428 | 43
45 4.35 441 | 441 | 440 3 439 | 433 | 430 [ 436
46 4.34 446 | 445 | 443 | 442 | 436 | 431 | 438 |

# The abbreviations of curve muodels areEivcn in Tables 1, 2 and Material and mrethods,
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describhe  the original and log
transformed scale of somatic cell in
Fleckveih cows. The regression
model' (RM) is the most accurate
model - when used to predict original
and log scale somatic cell.
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