M Journal of Amimal and Veterinary Advances 7 (10): 1218-1222, 2008
We]l

ISSN: 1680-5593

Online

© Medwell Journals, 2008

Study on Milkability Traits in Brown Swiss Cows Reared Eastern Region of Turkey

'"Recep Aydin, 'Mete Yanar, *Olcay Gtler, *Sadrettin Yiksel, *Feyzi Ugur and 'Leyla Turgut
"Department of Animal Science, College of Agriculture,
Atatirk University, 25240, Erzurum, Turkey
*Department of Animal Breeding and Health, Hinis Vocational Training School,
Atatirk University, Hinis, 25600, Erzurum, Turkey
*Eastern Anatolian Agricultural Research Institute, 25250, Erzurum, Turkey
“Department of Animal Science, College of Agriculture, 18 Mart University, Canakkale, Turkey

Abstract: The study was carried out to determine the effect of environmental factors on milkability traits and
to estimate genetic parameters and relationships among milk yields, milk flow rate (MFR) and milking time (MT)
of Brown Swiss cows reared in Eastern Region of Turkey. The data used in this study consisted of 2051
observations of milking time and milking flow rate on 315 lactations of 163 cows. The averages for MFR, MT
and total test day milk yield (TTDMY) were 0.972 kg min~', 5.46 min and 11.35 kg, respectively. Stage of
lactation and parity had sigmficant (p<0.01) effect on the MFR, MT and TTDMY. Multiparous cows had higher
MT and TTDMY (p<0.01) than primiparous cows. Calving season only significantly (p<0.01) affected on
TTDMY. The heritability estimates for MFR, MT and TTDMY were 0.37, 0.37 and 0.21, respectively. The
positive genetic correlations of MFR with actual milk yield, 305 days milk yield, TTDMY were 0.423, 0.585 and
0.735, respectively, while negative genetic correlations between MT and milk yield traits were calculated. The
higher heritability values for MFR and MT suggested that selection of a good milkability seems to be promising

and genetic improvement in MFR and MT might be achieved through selection for milk production.
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INTRODUCTION

Milkability can be considered an important functional
trait in dairy cattle for udder health and labour efficiency
(Povinelli et al., 2003). Increased Milk Flow Rate (MFR)
and reduced milking time (MT) indicate a decrease in
milking labour time which accounts for a large part of the
total cost of milk production. The reduction of milking
time per milking per cow means an increase in the capacity
of the automatic milking systems. On the other hand,
Boettcher ef al. (1998) and Zwald et al. (2005) reported
that cows which had higher milk flow also had wider teat
canal and sphincter on average. The greater diameter of
the teat canal might facilitate the access of pathogen
microorganisms and therefore, the higher milk flow can be
related with an increase of udder health problems.
Regarding with the results of the literature, a moderate
milk flow could be considered as optimum in terms of
udder health (Gade ef ai., 2006).

Milkability is sufficiently heritable as to make
breeding sensible. Many researchers have obtamed
moderate to high estimates of heritability for milkability

traits which range from h*= 0.17 up to h*= 0.49 for average
milk flow rate, from h* = 0.16 up to h’= 0.38 for milking
time, from h*=0.21 up to h®= 0.55 for maximum milk
flow (Sekerden and Kuran, 1991; Bahr et al, 1995;
Boettcher et al, 1998; Rupp and Boichard, 1999,
Gade et al, 2006). Others have reported positive
correlations of milkability traits and milk yield
(Singh, et al., 1999, Mijic et al., 2003; Cho et al., 2004;
Juozaitiene et al., 2006). The results have led to
speculation that selection for milk yield might improve
average milk flow rate and milking time.

The present study was undertaken to investigate
the effect of environmental factors on milkability
characteristics and to estimate genetic parameters and
relationships among milk yields, milk flow rate and milking
time of Brown Swiss cows reared in Eastern Region of
Turkey.

MATERIALS AND METHODS

The data for this study comsisted of 2051
observations of milking time andmilking flow rate on 315
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lactations of 163 Brown Swiss cows reared in Research
Farm of College of Agriculture at Atatirk Umiversity,
Erzurum, Turkey. All cows were milked mn the same stall of
6 stall, in a milking parlour in order to collect the data. On
each sampling day, before recording the data, the milking
and pulsation vacuum was set 50 kPa and pulsation ratio
was 60:40 at a rate of 60 cycles min~'. Each stall in the
milking parlour was equipped with a milk-o-meter.
Observations were made once a month throughout the
lactation period and the data were collected over three
consecutive years.

All observations on milking times and rates were
taken by the same researcher team at evening control
milking. The observers stationed around the milking
parlour recorded milking time of each cow by using
chronometers. MT was measured as the mterval from the
attachment of the milking wmit to the udder until it was
completely removed. MFR was calculated as the ratio
between milk yield and MT. Percentage of milk fat was
also determined from milk samples taken at each test day
milking and analysed in the laboratory by a milk fat
analyzer (Milkotester). Amounts of milk from moming and
evening milkings were also measured and recorded. Total
test day milk yield (TTDMY) resulted from adding up the
respective milk yields from all single milking per day. Total
305 days milk and actual milk yields were also calculated
for each cow.

Statistical analysis was by a least squares and
maximum likelthood general programme for mixed models.
A general linear model with fixed effects of parity, calving
season, stage of lactation and their interactions with each
other was used to identify the main sources of variation
for studied traits in preliminary statistical analyses. Since,
the interactions were not statistically sigmficant, they
were excluded from final mathematical model.

The mathematical model was following as:

Yijld:H+S1+F]+Hk+e1]1d

Where,
Y, ¢ The measurement of a particular trait.
pu o The population mean.

S, : Fixed effect of parity (1=1,2,3,4,5,6,7).
. Fixed effect of stage of lactation (j =1, 2, 3,4, 5, 6,
7,8,9,10).
H, : Fixed effect of calving season (k = Winter, Spring,
Summer, Fall).
e;4 . Random error with a mean of 0 and variance o..

Signmificant differences between the levels within
effect were tested by Duncan’s multiple range test.

Heritability estimates as well as genetic and phenotypic
correlations were also calculated (Harvey, 1987).

RESULTS AND DISCUSSION

Least square means with standard error for Milk Flow
Rate (MFR), Milking Time (MT), Milk Yield (MY) from
morning and evening milkings and Total Test Day Milk
Yield (TTDMY) are presented in Table 1. The average
MFR for Brown Swiss cows reared in Eastern region of
Turkey was 0.972 kg min~". The finding is in accordance
with results of Pandey et al (1990) and Kuran and
Sekerden (1992). On the other hand, the mean MFR found
out in the present study was lower than 2.78 kg min™" for
Brown Swiss (Anonymous, 1998), 2.2 kg min~' for [talian
Brown (Povinelli ef af., 2003), 2.30 kg min~" for Holstein
Friesian cows (Lee and Choudhary, 2006). However,
Bhivasankar e af. (2003) reported that the average
MFR in crossbred and Shavial cows were 0.467 and
0.597 kg min~', respectively. Corresponding values were
0.57 and 0.81 kg min~" for Desi and crossbred cows in mid
lactation (Tripathi et @l., 1991). Similarly, Singh et al.
(1999) stated that mean MFR in crossbred cows varied
from 0.691-0.920 kg min~' and all these results were
smaller than our finding.

The average MT determined m this study was
5.46 min (Table 1). The result 1s n agreement with findings
of Petersen et al. (1986), Kuran and Sekerden (1992),
Povinelli et al. (2003) and Gade et al. (2006). In literature,
shorter total MT values (1.534 min, 3.304 min) were
obtamed,, respectively by Triphatt et al. (1991) and
Bhivasankar et «l (2003), while the average MT
reported by other researchers (Lee and Choudhary, 2006;
Maltz et al., 2000) were greater (.23 min, 6.58-6.70 mimn)
than results of the present study. Major factors which
contribute to MT reported by other investigators could be
differences in the milk production levels, milking plants,
age as well as pre-milking preparations.

Stage of lactation significantly mfluenced all studied
parameters (Table 1). Peak milk production was reached at
the first month of lactation and thereafter, milk production
decreased gradually. The value of MT corresponded to
TTDMY changes throughout lactation. Consequently,
MT was the longest in first month of the lactation and
decreased as lactation proceeded. The decrease in
TTDMY was about 30.5% below peak MY, whereas the
reduction in MT was only about 27.2% below MT at peak
lactation. This supports the finding of Povinelli et al.
(2003) and Tancin et al. (2006) who stated that milk flow
traits, or at least some of them, have to vary during
lactation. MFR was relatively stabile with slight reduction
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Table 1: Least squares means with standard errors for milk flow rate, milking time and total test day milk yield

n MFR! (min kg™!) X+8x MT? (min) X+8x TTDMY? (min) X+$x

Overall mean 2051 0.97240.013 5.46+0.05 11.3540.102
Stage of lactation el el o

1 215 1.029+0.027 6.07£0.11¢ 13.3940.21¢
2 250 1.093+0.02¢° 5.660.10° 12.9340.20%
3 232 1.041+0.02¢¢ 5.64+0.10° 12.3340.21%¢
4 222 1.066+0.027 5.53+0.11% 12.31+0.21%¢
5 226 1.020+0.027 5.47£0.10% 12.0240.21°
6 210 0.9114+0.028" 5.37+£0.11% 10.6140.22°
7 215 0.930+0.028 5.28+0.11% 10.39+0.21*
8 198 0.934+0.029 5.13+0.11% 10.260.22°
9 160 0.846+0.031° 5.27+0.12% 9.53:£0.25
10 123 0.851+0.035° 5.22+0.14° 9.754+0.28
1 759 0.873+£0.014° 4.76+0.06" 8.75+0.11*
2 589 0.929+0.01¢ 5.13+0.06" 10.1540.12°
3 284 0.977+0.023¢ 5.70+£0.09° 11.81+0.1%
4 171 1.055+0.026¢ 5.76+0.12° 12.69+0,23%
5 103 1.008+0.037¢ 5.62+0.15° 11.90+0,2¢°2
6 78 0.92640.044 5.63£0.18° 11.7740.354
7 67 1.037+0.047 5.660.1%° 12.40+0.37
Calving season ns ns o

Winter 532 1.031+0.017 5.53+0.07 11.99+0.13°
Spring 498 0.962+0.020 5.46+0.08 11.2540.15
Summer 279 0.916+0.025 5.45£0.10 10.8340.1%°
Fall 742 0.979+0.019 5.42+0.07 11.3340.14°

*#: n<00.01, ns: Non-significant, ! MFR: Milk Flow Rate (kg min™), 2 MT: Milking Time (min), > TTDMY: Total Test Day Milk Yield (kg)

Table 2: Heritabilities on diagonal, genetic correlations below diagonal and phenotypic correlations above diagonal of milking and milk yield traits

MT MFR? MY-am’ MYpm’ TTDMY’ MF AMY' 305 DMY®
MT 0.37 (@10F  -0.420" 0.688" 0.207" 0.204" -0.088"" 0.134" 0.180"
MFR 0713 0.37(0.10)  0.514" 0.260" 0.632" -0.140" 0.238" 0.266"
MY-am 0.784" 0.604" 0.15 (0.06)  0.770% 0.949" -0.220" 0.401" 0.471"
MY-pm 0134 0.168 0.823" 0.25(0.08)  0.932" -0.195™ 0.364" 0.424"
TIDMY 0117 0.735" 0.947" 0.052" 0.21 (0.07) -0.221* 0.408™ 0.477"
Milk Fat (96) 0,234 -0.087 0,797 -0.370 -0.503" 0.11 (0.05) -0024 -0.032
Actual Milk Yield (kg) ~ -0.235 0.425" 0.588" 0.427" 0.524" -0.53¢" 0.28(0.16)  0.911"
305 Days Milk Yield (kg) -0.103 0.585" 0.896" 0.793" 0.880" -0.722" 0.764" 0.25 (0.15)

":p<0.05,"™: p<0.01, ! MT: Milking Time, * MFR: Milk Flow Rate, *MY-am: Milk Yield from Morning Milking, *MY-pm: Milk Yield from Evening
Milking, > TTDMY: Total Test Day Milk Yield, ¢ MF: Milk Fat (96), " AMY: Actual Milk Yield, ® 305 DMY: 305 Days Milk Yield, * Standard Error of

Heritability Estimates

after 2nd month of lactation (Table 1). Similar result
was already reported by Tancin et al. (2006). Gade et al.
(2006) also noted that lactation curve for MFR for dairy
cows showed a descending pattern throughout the
lactation.

Multiparous cows had sigmficantly (p<0.01) higher
MT and TTDMY than primiparous cows (Table 1).
Increased MFR with parity corroborates previous studies
(Maltz et al., 2000, Firk et al., 2002; Cho et al., 2004,
MecCarthy et al., 2007). Petersen et al. (1986) reported that
increasing parity is associated with rising average MT.
Akbulut et ol (1992) also stated that TTDMY increases
with ascending lactation number.

The influence of calving season on the MT and MFR
traits were not sigmficant, but TTDMY was significantly
(p<0.01) affected by the treatment. TTDMY of the cows
calved in winterspring was the highest amount compared
with others. Significant effect of the calving season on the

TTDMY of cows was also reported by Kurt e al. (2005),
Gader ef al. (2007) and Nagawade et al. (2008).

Heritability estimates for both of MFR and MT were
0.37 (Table 2) and the values were similar to results of
Gade et al (2006). On the other hand, heritability
estimates of the present study were higher than results of
Williams et al. (1984), Sekerden and Kuran (1991) and
Povinelli et af. (2003). Higher heritability values could be
explained by standardised environmental conditions
existing in the research farm.

Genetic and phenotypic correlations are presented in
Table 2. Negative genetic correlations between MT and
actual milk vield, 305 days milk yield, TTDMY were
calculated. The negative correlation looks obscure and
means that cows with high milk yield show at the same
time the tendency for less MT. However, phenotypic
correlation between these two parameters is positive and
significant. Similar finding is also reported by Gade et al.
(2006).
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The positive genetic correlations of MFR with actual
milk yield, 305 days milk yield, TTDMY were 0.423, 0.585
and 0.735, respectively. Similar relationships (r, = 0.63,
r, = 0.51, r, = 0.51) were reported by Trede et al. (1987),
Santus and Bagnato (1998) and Gade et al. (2006),
respectively. Phenotypic correlations between MFR and
milk yield traits were also positive and statistically
significant. The finding 1s in accordance with results of
Cho et al. (2004), Lee and Choudhary (2006) and
Tuozaitiene et al. (2006) who reported that MFR rises
accordingly with mereasing actual and 305 days milk yield
as well as TTDMY. The significant genetic correlation
coefficients between milk yield traits and MFR are
positive indicating that further selection for higher milk
vield might result in a deterioration of udder health, as a
higher MFR is associated with increased problems
concerming udder health (Boettcher er al, 1998,
Lacky-Hulbert and Hillerton, 1995, Zwald et al, 2005).
Thus, it should be tried to exclude cows with extremely
low or high MFR from breeding because of the
interrelation to labour efficiency and udder health to
achieve more uniform milking duration among cows
and to avoid a deterioration of the udder health
simultaneously.

CONCLUSION

The results of the study show that there are
significant mfluences of environmental factors on the
MFR, MT and TTDMY parameters. The higher heritability
values for MFR and MT suggest that selection of a good
milkability seems to be promising and genetic
improvement in MFR and MT might be achieved through
selection for milk production of Brown Swiss cows.
However, cows with moderate MFR could be considered
as optimum in terms of udder health and more uniform
milking duration among cows, since further selection for
higher milk yield might cause problems concermng udder
health.
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