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Abstract 

The objective of this study was to investigate the effect of training on the behaviour and milk production 
of heifers. Approximately three weeks prior to calving, heifers from two commercial farms were either 
trained over three days to the rotary milking parlour (TRAIN: n = 104) or left undisturbed in the paddock 
(CON: n = 113). Behavioural observations of heifers during the milking process were recorded over the 
first week of lactation. Behaviours recorded included the performance of flinching, stepping and/or 
kicking and the duration to attach the cluster. Individual heifer milk yields, milking durations, average 
milking flow rates and reattachment count of the cluster were recorded daily for the first six weeks of 
lactation. During the milking process, TRAIN heifers performed more leg lifts, a greater number of 
backward kicks and the number of times the milking cluster had to be reattached during each milking was 
greater than CON heifers. There was no difference in milk production measures between TRAIN and 
CON heifers. These results suggest that the method of training used in this study was not adequate to 
reduce the behavioural response of heifers to milking during the first week of lactation. 

Keywords: behaviour; heifers; milk production; training 

Introduction 

The behavioural response of cows to the milking 
process can include flinching of the stomach muscles 
or udder, stepping or shifting of the cow’s body 
weight from one foot to another and kicking. This 
repertoire of behaviours is commonly referred to as 
the flinch, step and kick (FSK) response (Willis 
1983; Hemsworth et al. 1989). Hemsworth et al. 
(1987) suggested that several stimuli may cause cows 
to show the FSK response during the milking 
process, in particular the presence of a human. 
Heifers, especially during the first few weeks of 
lactation, may display a greater FSK response during 
milking as they usually have had limited previous 
experience with humans, the milking parlour and 
associated stimuli. Cows that constantly kick off 
cups, move around during milking, and display other 
adverse behaviours require more attention during 
milking, distract from the efficiency of the overall 
milking operation and have a higher potential to 
cause injuries to farm staff and themselves. 
Therefore, practical methods of intervention that 
could be conducted on-farm prior to calving that 
reduce the FSK response of heifers could potentially 
be beneficial for stock people and the well-being of 
the animal. 
 The quality of stockpersonship and the human-
animal relationship are important for the welfare and 
performance of farm animals. Handling and exposure 
to the milking environment prior to calving was 
shown to reduce the frequency of adverse behaviours 
displayed by heifers during milking (Bremner 1997). 
Heifers handled by humans around the time of 
calving had a reduced FSK response than non-
handled heifers during the milking process 
(Hemsworth et al. 1989) and brushing heifers weekly 

prior to calving reduced the total number of kicks 
performed by heifers in the presence of a stock 
person during the milking process and increased milk 
letdown (Bertenshaw et al. 2008). Furthermore, the 
performance of stepping and kicking behaviours 
during the milking process has been linked with milk 
production measures; Breuer et al. (2000) and 
Waiblinger et al. (2002) found that the performance 
of FSK behaviours during milking was negatively 
associated with milk yield. Therefore, the objective 
of this study was to investigate the effects of training 
on the behaviour and milk production of heifers on 
two commercial dairy farms. 

Materials and methods 

Animals and experiential design 
A total of 217 primiparous heifers were selected on 
two commercial dairy farms in the Waikato region, 
New Zealand. Farm 1 had a milking herd of 
approximately 600 Friesian cows including 106 
heifers. Farm 2 had a milking herd of approximately 
600 Friesian-Jersey cows including 111 heifers. The 
study was conducted between June and November 
2010 and was approved by the Ruakura Animal 
Ethics Committee under the New Zealand Animal 
Welfare Act 1999. 

Pre-calving training 
On each farm, approximately four weeks prior to 
calving, all heifers were brought into the rotary 
parlour and Teatseal (Pfizer Animal Health, Mt Eden, 
Auckland) was inserted into each teat to help reduce 
the risk of post-calving mastitis. Heifers were 
brought into the yards and randomly allocated to one 
of two treatment groups: Training (TRAIN: n = 104) 
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Table 1 Description of flinch, step and kick score. 

Score Definition 

1 
No hind foot movement, heifer may flinch, 
shiver or do nothing at all. 

2 
Hind leg lifted no higher than teat height, step or 
shuffle of a hind leg. 

3 
Hind leg lifted higher than teat height, step or 
forward kick of a hind leg. 

4 Backward kick of hind leg. 

 

and Control (CON: n = 113). Training to the rotary 
milking parlour was conducted over three sessions, 
three weeks prior to calving. Each training session 
was conducted on different days over a period of a 
week. Training involved heifers walking onto the 
rotary platform and exiting after one rotation, with 
human assistance if necessary, and this was repeated 
three times during each training session. During 
training heifers were introduced to normal parlour 
operations; milking parlour movement, cleaning and 
its associated noises and gentle touching or rubbing 
around the back of the udder. The same three 
experienced handlers and one farm staff person were 
involved in the training process on both farms. The 
handlers were unfamiliar to the heifers at the time of 
training. Feed supplements, including grain, wheat 
bran pellets, palm kernel and molasses, were provided 
to the heifers during stand-off and on the rotary 
platform. Control heifers remained undisturbed in the 
paddock during these training periods. Trained and 
Control heifers were grazed together at all other times. 

Post-calving 
On each farm, heifers were brought to the parlour for 
milking within 24 hours of calving. The average 
heifer calving date across both farms was the 29 July. 
All heifers remained in the colostrum herd, which 
consisted of heifers and cows, for five days before 
being moved into the main milking herd. Behaviour 
data were collected over four weeks starting from 
when heifers were present in the milking colostrum 
herd. Observations were carried out during the 
morning milkings only. 
 Recording of heifer behaviour in response to the 
milking process began once the animal was in 
position in the bale on the rotary milking platform 
and the stock person had started the process of 
placing the milking cluster onto the teats. 
Behavioural recording for each heifer finished when 
the cluster was completely attached and the stock 
person moved onto the next animal. The observer 
stood approximately two metres away from the 
heifers during behavioural recording. The number of 
times each heifer lifted her left or right hind leg 
during milking cluster attachment was recorded. 
Flinching, stepping and/or kicking (FSK) behaviour 
was scored during milking cluster attachment using a 
four-point scale as described in Table 1. The highest 

score observed for each heifer was the recorded 
score. Furthermore, the number of times each heifer 
performed a score of ‘4’ was recorded. The time to 
attach the milking cluster, attachment duration, was 
recorded as the time from when the milking machine 
start button was pressed or the start cord pulled, until 
all of the heifer’s milking quarters were cupped and 
the stock person’s hands were no longer in contact 
with the milking cluster. 
 Four experienced observers were trained to 
collect behavioural data and between observer 
reliability was recorded one week prior to, and two 
weeks after, the beginning of the study. Reliability 
for FSK scores, calculated as a percentage of 
agreement between observers, was 91.4% and 96.6% 
prior to and during the observation period 
respectively. The total number of leg lifts scored was 
positively correlated between observers; r = 0.95 and 
r = 0.96, prior to and during the observation period 
respectively. 
 Both farms used the WestfaliaSurge milking 
system system (GEA Farm Technologies, Bönen, 
Germany) and associated DairyPlan C21 herd and 
parlour management software system (GEA Farm 
Technologies, Bönen, Germany). Individual heifer 
milk production data, milk yields, milking durations, 
average milk flow rates and reattachment counts of 
the milking cluster, were collected daily for the first 
42 days of lactation. 

Statistical analysis 
Data were analysed using GenStat (Payne et el. 
2010). Behaviour and milk production data were 
analysed using a mixed effects model, fitted by 
restricted maximum likelihood (REML), for each day 
in milk with farm as a random effect. Due to 
logistical reasons, behaviour data were collected over 
four weeks from heifers present in the milking 
colostrum herd at that time. Therefore, behaviour 
data were not collected from heifers that calved prior 
to or after that four week period. In total, behaviour 
data were collected on 63 TRAIN and 69 CON 
heifers. Milk production data were collected on all 
217 heifers. Milk production data on Day 1 was used 
as a covariate, which is the equivalent to the number 
of days since training occurred, to adjust to a 
common day since training. A correlation coefficient 
was used to compare the behavioural responses of 
heifers and milk production measures. 

Results 

The behavioural response of heifers to milking 
cluster attachment during the first five days of 
lactation is shown in Table 2. On Day 2 of lactation, 
TRAIN heifers performed more (P < 0.01) leg lifts 
than CON heifers during milking cluster attachment. 
TRAIN heifers had higher (P < 0.05) FSK scores on 
Day 2 and 3 of lactation than CON heifers. 
Furthermore, TRAIN heifers performed a greater 
number (P < 0.05) of backward kicks and a score of 4 
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Table 2 Behavioural response of Trained (TRAIN) (n = 63) and Control (CON) (n = 69) heifers during milking 
cluster attachment over the first five days of lactation. SE = Standard error. 

Days in 
milk 

Number of leg lifts 
Flinch, step and kick 

score 
Maximum flinch, step 

and kick score 
Time to attach cluster 

(s) 

TRAIN CON SE TRAIN CON SE TRAIN CON SE TRAIN CON SE 

1 8.3 9.3 5.3 2.3 2.9 0.5 0.33 0.45 0.47 36.5 13.7 14.7
2 8.8b 4.4a 1.6 2.7b 2.3a 0.2 0.35b 0.09a 0.13 16.7 13.1 2.6 
3 4.9 3.3 1.1 2.6b 2.2a 0.2 0.19 0.09 0.12 13.7 11.5 2.0 
4 4.7 3.0 1.0 2.4 2.4 0.2 0.20 0.13 0.10 15.0b 10.2a 2.0 
5 3.2 2.3 0.7 2.3 2.5 0.2 0.16 0.16 0.14 11.5 10.2 1.8 

Mean 6.2b 4.5a 0.8 2.6 2.4 0.1 0.25 0.18 0.08 18.3b 12.0a 1.56

abLeast square means within each behavioural measure with different superscripts differ at P < 0.05. 

 
 
Table 3 Milk yield, milking duration and average milk flow rate of Trained (TRAIN) (n = 104) and Control 
(CON) (n = 113) heifers during the first six weeks of lactation. SE = Standard error. 

Week of 
lactation 

Milk yield (kg) Milking duration (s) Milk flow rate (kg/min) P value 

TRAIN CON SE TRAIN CON SE TRAIN CON SE 
Milk 
yield 

Milking 
duration

Milk flow 
rate 

1 12.8 12.9 0.4 660 662 26 1.3 1.3 0.1 0.87 0.93 0.62 
2 17.3 17.6 0.5 672 680 267 1.6 1.6 0.1 0.48 0.76 0.70 
3 18.7 18.3 0.5 696 682 28 1.7 1.7 0.1 0.49 0.60 0.60 
4 19.0 18.7 0.5 696 679 28 1.7 1.7 0.1 0.51 0.53 0.86 
5 18.8 18.4 0.5 670 649 28 1.8 1.8 0.1 0.36 0.48 0.53 
6 18.7 18.8 0.4 653 661 29 1.8 1.8 0.1 0.85 0.79 0.89 

Mean 17.6 17.6 0.4 671 671 27 1.7 1.7 0.1 0.96 0.99 0.95 

 

 
on the FSK scale than CON heifers on Day 2 of 
lactation. The FSK score was positively correlated 
with the milking cluster attachment duration on Days 
2, 3, 4, and 5 of lactation (r = 0.69, r = 0.71, r = 0.65 
and r = 0.44, respectively; P < 0.05). On Day 4 of 
lactation, the time to attach the milking cluster was 
longer (P < 0.05) for TRAIN than CON heifers 
(Table 2). The number of times the milking cluster 
had to be reattached on average during the first week 
of lactation was greater (P < 0.05) for TRAIN than 
CON heifers, but did not differ (P > 0.05) between 
TRAIN and CON heifers during Weeks 2 to 6 of 
lactation (Fig. 1). 
 Milk yields, milking durations and average milk 
flow rates did not differ (P > 0.05) between TRAIN 
and CON heifers during the first five days of 
lactation or the following five weeks of lactation 
(Table 3). 

Discussion 

In the present study, in contrary to our predictions 
heifers trained to the milking parlour prior to calving 
displayed more stepping and kicking behaviours 
during the milking process and were more likely to 
have the milking cluster reattached multiple times 
particularly during the first week of lactation. 

Bremner (1997) found that heifers that were handled 
and trained to the milking parlour prior to calving 
kicked less during the milking process compared with 
control heifers that were not handled or trained; 
however heifers that were only trained but not 
handled, to the milking parlour prior to calving 
kicked more during the milking process than 
controls. Heifers that were handled at the time of 
calving displayed fewer FSK behaviours during the 
milking process (Hemsworth et al. 1989). 
Furthermore, heifers that were brushed once a week 
prior to calving kicked less in the presence of a stock 
person during the milking process (Bertenshaw et al. 
2008). Therefore, handling of heifers by a stock 
person prior to or at the time of calving appears to be 
effective at reducing the behavioural response of 
animals to the milking process, but training to the 
milking parlour alone does not appear to be sufficient 
to reduce these behaviours. 
 It has been suggested that performance of FSK 
behaviours during the milking process is related to 
the fear of humans (Hemsworth et al. 1987). 
Waiblinger et al. (2002) found that stock person 
behaviour in the milking parlour was associated with 
the behavioural response of cows during milking and 
Breuer et al. (2000) found a moderate correlation 
between stock person behaviour and fear of humans 



P

F
r
C
w
w

i
i
r
t
H
w
d
c
p
B
f
b
i
c
t
a
m
f
t
h
r
m
i
 
m
n
m
(
r
C
r
m
t
d
y
a
t
(
k
d
d
h

Proceedings of 

Figure 1 Nu
reattached pe
Control () 
weeks of lact
with a * diffe

0.0

0.1

0.2

0.3

1

N
um

be
r 

of
 r

ea
tta

ch
m

en
ts

in cows. The
interaction ex
regime used i
the heifers’ f
However, Br
were trained 
displayed mo
compared wit
prior to calvi
Bremner (19
familiarized 
behavioural 
increased unt
consequently 
the presence 
aversely han
milking proce
fewer leg mo
therefore diff
heifers durin
response to h
milking proce
in response to

The beh
milking proce
not associate
measures rec
(1983) found 
response of 
Conversely, 
relationship 
milking and p
that stepping
during milkin
yields. Furthe
allow itself t
test was also
(Rousing et a
kicking and 
during the m
different stim
how an a

the New Zealan

umber of tim
er milking for

(n = 113) h
tation. Least 
er at P < 0.05.

2
Week of

refore, the qu
xperienced by
in the presen
fear of huma
remner (199
to the milki

ore kicking 
th heifers tha
ing or heifers
97) suggeste
with people 
reactivity s

til they becom
decreased. F
of a stock p

ndled them, 
ess (Rushen 

ovements (Mu
ficult to inte
g milking; w

human presen
ess or the lev
o the milking 
havioural re
ess during the
ed with any
orded in the 
a positive re
cows during
Breuer et al
between res

productivity. 
, but not kic
ng was posit
ermore, a co
o be touched
o more likel
al. 2004). Th

stepping b
milking proc
muli. Temper
animal respo

nd Society of A

mes the milkin
r Trained ()
heifers durin
square mean
. 

3 4
f lactation

uality or qua
y heifers duri
nt study may 
ans or the m
7) found tha
ing parlour p
behaviours d
at were handl
s that were le
ed that as an

and the mi
such as kic
me tamer and
Furthermore, c
person that h

kicked les
et al. 1999) 
unksgaard et 

erpret the FS
whether it rep
nce and/or the
vel of training

process. 
esponse of h
e first week o
y of the m

present stud
elationship be
g milking an
l. (2000) fou
stlessness of
Rousing et a

cking behavio
tively associa
ow that was 
d during a hu
ly to kick d
erefore, the p
ehaviours by
ess may be 
rament may 
onds to b

Animal Producti

ng cluster w
) (n = 104) an

ng the first s
ns accompani

5 6

antity of hum
ing the trainin
have increas

milking proces
at heifers th

prior to calvin
during milkin
led and train

eft undisturbe
nimals becom
ilking proces

cking, initial
d then reactivi
cows milked 
had previous
ss during th
and perform
al. 2001). It 

SK response 
presents a fe
e novelty of th
g or habituatio

heifers to t
of lactation w
ilk productio

dy. Willis et 
etween the FS
nd milk yield
und a negativ
f cows durin
l. (2004) foun
ours, display
ated with mi
more likely 

uman approa
during milkin
performance 
y dairy catt

motivated b
also influen

being milke

ion 2012. Vol 7

was
nd
six
ed

an 
ng 
ed 
ss. 
hat 
ng 
ng 
ed 

ed. 
me 
ss, 
lly 
ity 
in 

sly 
he 
ed 
is 
of 

ear 
he 
on 

he 
was 

on 
al. 

SK 
ds. 
ve 
ng 
nd 
ed 
ilk 
to 
ch 
ng 
of 
tle 
by 

nce 
ed. 

Tem
beha
amo
(Gib
inve
cattl
that 
beha

Con

In c
were
clust
long
used
curre
train
beha
proc
resea
anim
a m
reac
proc

Ack

The 
assis
Gem
Cam
the 
ackn
AW

Ref

Bert

Brem

Breu

Gibb

Hem

Hem

72: 134-138

mperament is 
avioural trait
ongst individ
bbons et al. 2
estigate wheth
le to milking
can be modu

avioural respo

nclusion 

onclusion, he
e more restle
ter and the tim

ger than for C
d in this stud
ently use, ho

ning protocol
avioural resp
cess during 
arch is neede

mals rather th
more effective

tivity of he
cess. 

knowledgem

authors gra
stance from A

mma Worth
meron and the

study on th
nowledges inv
812). 

ferences 

enshaw C, Ro
R 2008. T
‘positive’ hu
on the wel
commercial 
Behaviour Sc

mner KJ 1997
adaptation to
Zealand Soci

uer K, Hemsw
Coleman G
humans and 
cows. Appl
273–288. 

bons JM, L
Consistency 
restraint in a
Behaviour Sc

msworth PH, H
of human p
primiparous 
response to 
Science 18: 2

msworth PH, 
1989. The 

a term that ca
t, such as fe
duals and i
2011). Furthe
her the behav
g is associate
ulated by han
onse displaye

eifers trained
ess during att
me to attach 

Control heifer
dy was based
owever these 
l was not a
ponse of h
the first we

ed to investig
han training to
e method to 
eifers in res

ments 

atefully ackn
AgResearch 
, Stephanie

e farmers who
heir farms. 
vestment from

owlinson P, E
The effect o
uman-animal i
lfare and su

dairy heif
cience 114: 65
7. Behaviour 
o milking. P
iety of Animal
worth PH, Ba

GJ 2000. Be
the productiv

ied Animal 

Lawrence AB
of flight s

a crush in dair
cience 131: 15

Hansen C, Bar
presence at t
cows on thei
milking. App

247–255. 
Barnett JL, 
effects of h

an be used to
arfulness, wh
is stable ac
er research is
vioural respon
ed with fear 
ndling or is a
ed by an indiv

d to the milk
tachment of t
the milking c

rs. The trainin
d on what som

results sugge
adequate to 
eifers to th

eek of lactat
gate whether h
o the milking
reduce the b

sponse to th

nowledge the
staff: Franki

e Delaney, 
o allowed us 
AgResearch 

m DairyNZ (

Edge H, Doug
of different 
interaction du

ubsequent pro
fers. Applie
5–75. 

of dairy hei
Proceedings o
l Production 5
arnett JL, Ma
ehavioural re
vity of comm
Behaviour S

B, Haskell 
speed and r
ry cattle. App
5–20. 
rnett JL 1987.
the time of 
r subsequent 
plied Animal

Tilbrook AJ,
handling by 

137 

o describe a 
hich varies 
cross time 
s needed to 
nse of dairy 
to humans 

a consistent 
vidual. 

king parlour 
the milking 
cluster took 
ng protocol 
me farmers 
est that this 
reduce the 

he milking 
tion. More 
handling of 
g parlour is 
behavioural 
he milking 

e technical 
ie Huddart, 

Catherine 
to conduct 
gratefully 

(Schedule # 

glas S, Shiel 
degrees of 

uring rearing 
oduction of 
ed Animal 

ifers during 
of the New 
7: 105–108. 

atthews LR, 
esponse to 

mercial dairy 
Science 66: 

MJ 2011. 
response to 
plied Animal 

 The effects 
calving of 

behavioural 
l Behaviour 

 Hansen C 
humans at 



138 Dowling et al. – Training heifers for milking on 

 

calving and during milking on the behaviour and 
milk cortisol concentrations of primiparous dairy 
cows. Applied Animal Behaviour Science 22: 
131–326. 

Munksgaard L, dePassillé AM, Ruchen J, Herskin MS, 
Kristensen AM 2011. Dairy cows’ fear of people: 
social learning, milk yield and behaviour at 
milking. Applied Animal Behaviour Science 73: 
15–26. 

Payne RW, Murray DA, Harding SA, Baird DB, Soutar 
DM 2010. GenStat for Windows, 13th Edition. 
Introduction. Hemel Hempstead, VSN 
International. 

Rousing T, Bonde M, Badsberg JH, Sørensen JT 2004. 
Stepping and kicking behaviour during milking in 
relation to response in human-animal interaction 

test and clinical health in loose housed dairy cows. 
Livestock Production Sciences 88: 1–8. 

Rushen J, Taylor AA, de Passillé AM 1999. Domestic 
animals’ fear of humans and its effect on their 
welfare. Applied Animal Behaviour Science 65: 
285–303. 

Waiblinger S, Menke C, Coleman G 2002. The 
relationship between attitudes, personal 
characteristics and behaviour of stockpeople and 
subsequent behaviour and production of dairy 
cows. Applied Animal Behaviour Science 79: 
195–219.  

Willis GL 1983. A possible relationship between the 
flinch, step and kick response and milk yield in 
lactating cows. Applied Animal Ethology 10: 
287–290. 


