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Summary
The three pillars of successful milking are milking gently, quickly and completely.

Optimising milking machine settings can positively impact on all three.

Significantly more rear leg stepping occurred during daily milking where the
automatic cluster remover activated at 0.2 kg/min compared with 0.8 kg/min.

Introduction

Since the abolition of milk quotas Irish dairy herd size has expanded to an average size of
over 90 cows. The challenge of milking larger numbers of cows has been met more through
expanding milking facilities as opposed to adding additional labour. Where this results
in more milking clusters without extra milkers, automatic cluster removers (ACRs) have
been usefully employed. They have dual benefits to milkers and cows in eliminating the
cluster removal process from the milkers workload together with preventing overmilking
of the cow where increased vacuum levels act on the teat-end during low/no milk-flow.
Choosing the correct ACR threshold (milk flow-rate at which the cluster is removed) is
important for reasons including yield, milking time and udder health. With animal health
and welfare now more prominent in farming, including in the new CAP, optimising cow
comfort during the milking process becomes increasingly relevant. This paper describes a
method for assessing cow comfort during milking on two different ACR thresholds based on
measurement of stepping activity during milking as measured by IceTag accelerometers.

Measurement of stepping/kicking during milking

Forty-four cows included in this study were milked with two different ACR thresholds.
These were pre-programmed into the milking software and, as cows entered the milking
parlour they were identified by their transponder collar, with the designated ACR threshold
automatically applied. Half were initially milked with an ACR threshold of 0.2 kg/min
(ACRO.2) with the remainder at 0.8 kg/min (ACRO0.8). After two weeks each crossed over to
the other ACR setting for a further two week period.

Each cow had a 3-dimensional accelerometer fitted to a rear leg for the duration of the
study. This measured leg movement and included a step count feature that could detect
leg movements that did not necessarily involve forward movement. The time of each
cluster attachment and the duration of milking was logged by the milking equipment.
This time stamping enabled movement data from the relevant time period to be extracted
from the downloaded accelerometer data. In addition to calculating leg movement over
the entire milking period, a value was also calculated excluding the minute when the
cluster was attached. This was done to mitigate against other sources of agitation the cow
might experience during the cluster attachment process, separate from any discomfort
experienced due to increased vacuum acting on the teat-ends resulting from declining
milk-flow towards the end of milking. Teat condition was also assessed through touch after
milking once per week to check on any obvious effect that the milking process may have
had on the teat tissue.
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Results and discussion

There was no significant difference in milk yield or SCC between both ACR thresholds but
cows daily milking time reduced by 74 seconds (12%) on ACRO0.8.

During daily milking the step count of 11.7 on ACRO0.2 was significantly higher than 10.1 on
ACRO.8 (Table 1). This was also the case when analysing only PM milkings. For PM milkings,
excluding minute of cluster attachment reduced step count by 35% on ACR0.2 and 37% on
ACRO0.8 when compared to the total for the entire PM milkings, yet a significant difference
remained between treatments. Due to the 16:8 h milking interval, AM milkings were much
longer (386 s AM vs 271 s PM, ACR0.2). A trend towards greater leg movement on ACRO0.2
during AM milkings was not significant.

ACRO.2 resulted in significantly lower mean milk flow-rates. Lower milk flow-rates tend
to increase vacuum under the teat, potentially impacting cow comfort. Shorter milking
intervals between AM and PM milkings resulted in lower udder fill and also reduced milk
flow-rate (32% lower on ACRO.2). Under low udder fill conditions, rear leg movement, as an
indicator of cow comfort, reduced significantly when the ACR threshold increased from
ACRO.2 to ACRO.8.

No significant differences in post milking teat condition were apparent between the two
ACR thresholds. However all teat condition scoring happened after the AM milking sessions,
so not finding differences in post milking teat condition between both ACR settings is
consistent with the lack of difference in stepping found during AM milking.
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Table 1. Average steps/kicks recorded during milking on both ACR settings

o ChiSq

ACRO0.2 ACRO0.8 P Value
Steps during milking per day 11.7 10.1 0.02
Steps per milking AM 5.74 5.41 0.35
Steps per milking PM 5.75 4.96 0.01
Steps during milking per day excluding
minute of cluster attachment >.96 4.83 0.01
Steps per milking excluding minute of
attachment AM 416 3.68 0.05
Steps per milking excluding minute of
attachment PM 3.72 311 0.01

*ACRO.2 — cluster removed after flow reduced to 0.2 kg/min, ACRO0.8 - removed after 0.8 kg/min

Conclusions

Significantly more rear leg stepping occurred during daily milking with ACRs activated
at 0.2 kg/min compared with 0.8 kg/min. A significant difference was found for rear leg
movement during PM milkings between both ACR thresholds. No significant difference was
found between thresholds for rear leg movement during AM milking, corresponding with
similar post-milking teat condition assessments. There was a much shorter interval before
PM milking, resulting in lower udder fill and reduced milk flow-rates at PM milking. Hence,
teat-end vacuum may exert greater force on teat-ends if milking continues to a milk flow
rate of 0.2 kg/min. Removing the cluster earlier (0.8 kg/min) can improve cow comfort,
reducing kicking and stepping activity during milking, while reducing milking time and
without impacting milk yield.
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