J. Dairy Sci. 96:1071-1074
http://dx.doi.org/10.3168/jds.2012-5435
© American Dairy Science Association®, 2013.

Short communication: Effects of milking frequency on udder
morphology, milk partitioning, and milk quality in 3 dairy goat breeds

A. Torres,* N. Castro,t L. E. Hernandez-Castellano,t A. Argi]ello,’r1 and J. Capote*
*Instituto Canario de Investigaciones Agrarias, La Laguna, Tenerife 38200, Spain
tDepartment of Animal Science, Universidad de Las Palmas de Gran Canaria, 35413 Arucas, Spain

ABSTRACT

Thirty-six dairy goats of 3 breeds (Majorera, Tiner-
fena, and Palmera) in mid lactation (124 + 8 d in milk)
were subjected unilaterally to once (x1) or twice daily
milking (x2) for 5 wk to evaluate udder morphology,
milk partitioning, and somatic cell count. Majorera and
Palmera goats presented the highest and lowest udder
depth values, respectively, whereas the differences be-
tween initial and final cistern-floor and teat-floor dis-
tances were not affected by milking frequency or breed
factors. Cisternal and alveolar milk percentages were
similar between x1 and x2 in the studied breeds. Milk-
ing frequency did not affect milk composition in the
cisternal fraction, suggesting a greater transfer of milk
from the alveoli to the cistern during early udder filling,.
However, milking frequency caused diverse changes in
the milk composition in the alveolar fraction, especially
in fat, lactose, and total solids contents. No udder halves
presented clinical mastitis during the experimental pe-
riod, suggesting that x1 does not impair udder health
and indicating that the studied breeds are adapted to
this milking frequency.
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Short Communication

Intramammary filling rate and cisternal capacity to
store milk determine the choice of an adequate milking
routine. Overfilling of the udder increases intramam-
mary pressure and distention of the alveoli, which can
compromise subsequent milk synthesis as has been
reported by Peaker (1980). Animals with large cisterns
are milked faster with simplified routines and are better
at tolerating extended milking intervals (Knight and
Dewhurst, 1994; Ayadi et al., 2003; Salama et al., 2003).

Techniques for determining cisternal and alveolar
milk fractions have been improved and include the
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use of an oxytocin receptor antagonist to block spon-
taneous milk ejection (Wellnitz et al., 1999), allowing
a reliable separation between both fractions. This is
important because the udder morphology of some dairy
goat breeds (e.g., Tinerfenia breed) is characterized
by higher teat-floor distance (TF) than cistern-floor
distance (CF), a negative circumstance that makes
more difficult the emptying of cisternal milk by gravity
(Lopez et al., 1999).

The aim of the present study was to determine the
effects of milking frequency on udder morphology, milk
partitioning, composition of each fraction, and SCC of 3
dairy goat breeds (Majorera, Tinerfena, and Palmera).

The present study was performed on the experimental
farm of the Instituto Canario de Investigaciones Agrar-
ias in Tenerife (Spain) on 36 dairy goats belonging to
3 different breeds: Majorera (n = 12), Tinerfena (n =
12), and Palmera (n = 12). The experimental animal
procedures were approved by the Ethical Committee of
the Universidad de Las Palmas de Gran Canaria (Aru-
cas, Spain). Goats with symmetrical udder halves were
in third parity with 124 + 8 DIM at the beginning of
the experiment. The milking frequency before the start
of the experimental period was once per day. During
a 5-wk period, each goat was milked once daily in the
left mammary gland (X 1; at 0700 h), whereas the right
mammary gland was milked twice daily (x2; at 0700
and 1700 h). The animals were fed with commercial
concentrate, maize, lucerne, wheat straw, and a vita-
min-mineral corrector in accordance with the guidelines
issued for lactating goats by Institut National de la
Recherche Agronomique (INRA, Paris, France; Jarrige,
1990). Goats were milked in a double 12-stall parallel
milking parlor (Alfa Laval Iberia SA, Madrid, Spain)
equipped with recording jars (4 L £+ 5%) and a low-line
milk pipeline. Milking was performed at a vacuum pres-
sure of 42 kPa, a pulsation rate of 90 pulses/min, and
a pulsation ratio of 60/40, in accordance with Capote
et al. (2006). The milking routine included wiping dirt
off teat ends and stripping 2 to 3 squirts of milk from
each teat; machine milking and stripping milking, done
by the operator to remove the milk remaining in the
udder before cluster removal; and teat dipping in an
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iodine solution (P3-cide plus; Henkel Hygiene, Barce-
lona, Spain).

Milk recording and sampling were done at wk 1, 3,
and 5. Before the experiment, the goats were exposed
to 3 wk of adaptation. In the first and second weeks,
the goats began to enter the milking parlor in the af-
ternoon, but the goats were not milked. During the
third week of adaptation, the goats were milked once
and twice daily in the left and right mammary gland,
respectively, but the milk was not collected. Udder
measurements of each goat were taken just before the
first and the last milking of the experimental period.
The following udder measurements were performed:
CF and TF, recorded as the differences between initial
and final measurements (ACF and ATF), and ud-
der depth (UD), recorded as the difference in distance
between the udder floor and the cistern floor.

Before the a.m. milking (24- and 14-h milking inter-
vals for x1 and x2, respectively) on the sampling days,
each goat was injected intravenously with 0.8 mg of an
oxytocin receptor blocking agent (Tractocile; Ferring
SAU, Madrid, Spain) inside a pen immediately before
entering the parlor to record cisternal milk volume.
After cisternal milk removal, the goats were injected
intravenously with 2 TU of oxytocin (Oxiton; Laborato-
rios Ovejero, Ledn, Spain) to reestablish milk ejection
to allow the measurement of alveolar milk. Cisternal
and alveolar milk volumes were recorded by using the
recording jars in the milking parlor and milk samples
were collected separately for each udder half and frac-
tion.

Milk samples (cisternal and alveolar fractions) were
analyzed immediately after collection to determine milk
composition and SCC. Protein, fat, lactose, TS, and
SNF percentages were determined using a MilkoScan
133 analyzer (Foss Electric A/S, Hillerod, Denmark),
and SCC using a Fossomatic 90 cell counter (Foss
Electric A/S). Somatic cell count was calculated by a
weighted average of the cisternal and alveolar SCC.

The statistical analysis used to evaluate the effects of
breed and milking frequency on morphological param-
eters of udder, milk partitioning and SCC was PROC
MIXED of SAS (version 9.0; SAS Institute Inc., Cary,
NC). The model included fixed effects of milking fre-
quency (x1 or x2) and breed (Majorera, Tinerfenia, or
Palmera) and their interactions. The repeated state-
ment was used to take into account repeated measures
for each individual animal. Differences among the
breeds and milking frequencies were evaluated using a
multiple comparison test following the Tukey-Kramer
method. Statistical differences were considered signifi-
cant at P < 0.05. Data are presented as least squares
means.
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The ACF and ATF (Table 1) did not differ due to
milking frequency or breed (P > 0.05). Knight and
Dewhurst (1994) found that large cisternal size may
explain the small negative effects of longer milking
intervals on udder morphology because it is better pre-
pared to accommodate greater milk accumulation, and
may explain the absence of differences in the cistern
descent of goat udders.

Majorera and Palmera goats presented the highest
and lowest UD values, respectively (Table 1). The in-
crease in UD values during the experimental period can
be explained because ATF were lower than ACF, which
implies that increasing the cistern depth increases the
UD. The cistern depth is a consequence of teat place-
ment of the studied goats whose teats are not located in
the ventral portion of the udder (Capote et al., 2006).

Cisternal and alveolar milk percentages were similar
between x1 (24 h after milking) and x2 (14 h after
milking) in Majorera, Tinerfenia, and Palmera breeds
(Table 1). Salama et al. (2004) did not find differences
in cisternal milk fraction in Murciano-Granadina goats
between x1 and x2 when milking intervals were 16 and
24 h (values ranged from 66 to 76%). The differences
observed in the cisternal and alveolar fractions between
breeds may be explained by the cisternal size, because
greater cisterns are able to store more milk. Bruckmaier
et al. (1997) explained that a large absolute cisternal
volume implies that a large fraction of the milk is stored
within the cisternal cavities and it varies according to
breed.

Percentages of cisternal milk components (Table 1)
were not affected by milking frequency (P > 0.05). This
absence of differences between x1 and x2 goats might
be due to the fact that approximately 80% of total milk
was stored in the cisternal compartment and most of
the transfer of milk from the alveoli and small milk
ducts had already taken place. However, McKusick
et al. (2002) observed marked differences in milk fat
percentage in the cisternal fraction between different
milking intervals in dairy ewes, in which the cistern was
only capable of storing approximately 50% of the total
milk volume, being more susceptible to changes in the
transfer of milk components.

Alveolar milk of x1 goats contained higher percent-
ages of fat and TS than alveolar milk of x2 goats, but
these differences were significant only in the Majorera
breed. McKusick et al. (2002) explained that a transfer
of milk fat from the alveoli to the cistern occurs dur-
ing early udder filling; however, this transfer no longer
takes place during later intervals, resulting in an ac-
cumulation of milk fat in the alveolar compartment.
Alveolar milk was richer in fat content than cisternal
milk in all breeds and milking intervals, which agrees



Download English Version:

hitps://daneshyari.com/en/article/10979934

Download Persian Version:

https://daneshyari.com/article/10979934

Daneshyari.com


https://daneshyari.com/en/article/10979934
https://daneshyari.com/article/10979934
https://daneshyari.com

