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Figure 1 Milk yield from cows re-milked for seven days 
following extended non-milking intervals of 7 (  ), 14 (  ) and 
28 ( ▲ ) days (n = 6 per group) at mid-lactation. The pre-trial 
value (  ) represents the average of seven days prior to the non-
milking intervals. Data are expressed as mean values adjusted for 
pre-trial milk yields of seven days prior to the non-milking 
period, with standard error of the difference shown as vertical 
bars. 
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Introduction 

In dairy cows, the cessation of milk removal for 
extended periods, such as drying-off, initiates the 
process of mammary gland involution. This results in 
a decline of mammary secretion and changes in 
secretion composition. Morphological changes in the 
mammary gland occur within the first week of non-
milking, with extensive re-modelling by the third or 
fourth week. However, many alveolar structures are 
retained (Hurley 1989). Thus, involution may be 
reversible following extended non-milking periods 
(Noble & Hurley 1999). Milk yield is fully restored 
by re-milking following seven days non-milking 
(Dalley & Davis, 2006), but is only partially 
recovered following an 11 day non-milking interval 
(Noble & Hurley, 1999). The aim of this study was to 
determine the effect of extended non-milking periods 
in pasture-fed cows on recovery of milk yield and 
composition. 

Materials and methods 

Friesian primiparous non-pregnant dairy heifers 
(n = 6 per group; 97 ± 2 days in milk ) that were 
pasture-fed, milked twice daily and free of 

intramammary infection, indicated by no in vitro 
bacterial growth and a mean somatic cell count 
(SCC) of 48,980 cells/mL (range 17,000 to 134,000), 
were used. Groups were subjected to non-milking 
intervals of 7-, 14- or 28-days, followed by re-
milking twice daily for seven days prior to slaughter. 
To prevent mastitis, a systemic antibiotic was 
administered to heifers for three consecutive days 
prior to both the non-milking intervals and to re-
milking. All procedures were approved by the 
Ruakura Animal Ethics Committee. Daily milk yields 
were recorded (Alfa Laval Cow Management 
System, Ruakura Dairy, AgResearch Limited, 
Hamilton). Milk samples were collected for 
measurement of fat, protein and lactose content by 
near infrared spectroscopy and SCC by flow 
cytometry analysis (Fossomatic equipment, LIC Herd 
Testing Station, Hamilton). Pre-trial milk values were 
calculated as the average of seven days prior to non-
milking intervals; and composition and SCC as the 
average of three days. Data were analysed by ANOVA 
in GenStat (Payne et al. 2009) and reported as means 
by non-milking interval groups, adjusted for mean pre-
trial values, and standard errors of difference. 

Results 

Milk yields, pre-trial (14.0 ± 2.5 L/d) 
and throughout the re-milking interval 
are presented in Fig. 1. The milk yield 
was negligable for some cows on Day 1 
of re-milking. By Day 2, the 7-day non-
milked group had a greater milk yield 
recovery (P < 0.05) than the 14- and 28-
day groups. From Day 3, all groups were 
different from each other (P < 0.05). By 
Day 6 of re-milking, the milk yield 
recoveries were 91, 51, and 29% for the 
7-, 14- and 28-day non-milked groups, 
respectively, with only the 7-day non-
milked group not significantly different 
(P = 0.11) to pre-trial values. 
 Milk composition for samples taken 
at Day 7 re-milking are presented in 
Table 1. The pre-trial fat, protein and 
lactose contents were 3.9 ± 0.5, 3.5 ± 0.2 
and 5.0 ± 0.2%, respectively. At seven 
days re-milking, the fat content for the 
28-day non-milked group was lower 
than pre-trial (P < 0.01) and the 7-and 
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decline in lactose and a slower decline in fat 
concentration in secretions produced during 
involution. Furthermore, there is a decrease in 
activity of enzymes involved in lactose and fat 
synthesis in mammary tissue during involution 
(Hurley, 1989). Changes in milk composition suggest 
a decline in secretory activity following extended 
non-milking intervals. In addition, an increase in 
mammary cell death is evident by 72 hours post-
milking, suggesting the mammary gland has entered 
the process of involution (Singh et al. 2008). 
However, the retention of alveolar structures ensures 
that, unlike in rodents (Jaggi et al. 1996), lactation 
can still be re-initiated in the bovine mammary gland 
after extended non-milking periods. 
 The SCC, an indicator of udder health and milk 
quality, remained higher in all re-milked groups than 
the pre-trial values, although these value were below 
the New Zealand penalty limit of 400,000 cells/mL in 
the 7- and 14-day non-milked groups by Day 3 and 6 
of re-milking, respectively. Davis & Dalley (1996) 
have demonstrated similar recovery times, with 7-
days non-milking resulting in less than 400,000 
cells/mL by Day 5 re-milking. In the present study, 
the 28-day non-milked group had SCC values above 
400,000 for the entire seven day re-milking period. 
The elevated SCC are likely to be due to an enhanced 
influx from the blood, as the alveolar structures break 
down, as well as due to a concentration effect 
because of the lower milk volume. 
 Together these results suggest that the process 
of involution can be near fully reversed following 
seven days of milk stasis. More extended periods of 
non-milking prevent the complete recovery of 
lactation, probably through a decrease in milk-
secreting mammary epithelial cell number and/or 
activity. 
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