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Hoof health management plays an important role in dairy farms because lameness can impact pro-
ductivity via decreased milk yield, reproduction rate, and increased culling rate. Regular hoof trim-
ming can help reduce the incidence of hoof diseases in dairy cows. However, its effects on healthy
dairy cows remain unclear. This study investigated the effects of hoof trimming on milk yield, rumi-
nation time, and activity in healthy Holstein and Jersey cows. Fourteen cows (7 Holstein and 7 Jersey)
without lameness were used in this study. We trimmed the cows and collected data from 3 days prior
to 9 days after hoof trimming. Milk yield, rumination time, and activity were measured using auto-
matic milking and health monitoring systems. Milk yield and rumination time decreased, whereas
activity level increased on the trimming day compared to the previous days in both breeds, although
the difference was not significant. On the days after hoof trimming, milk yield, rumination time,
and activity recovered to normal. Especially in Holstein cows, a temporary increase in milk yield was
observed compared to that in the pre-trimming period. Hoof trimming did not negatively affect the
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Hoof health is a major concern for the dairy indus-
try. Lameness occurs in 28~46.4% of cows (Cramer et
al, 2008; Ito et al, 2010). Additionally, a previous study
demonstrated that 64% of cows housed in free-stall
barns had at least one affected hind hoof (Sogstad et al,
2005). Hoof problems can worsen the income of dairy
farms by decreasing milk yield and reproduction rates
and increasing culling rates (Booth et al, 2004; Onyiro
et al, 2008; Walker et al, 2010).

The locomotion score is commonly used to evaluate
the health status of dairy cows (Sprecher et al, 1997).
Automatic health-monitoring systems based on rumina-
tion time and activity have been used to reduce the time
and labor required for the management of several dairy

farms. Previous studies have reported an association
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productivity of dairy cows of either breed. Furthermore, productivity can temporarily increase.
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between automatic health-monitoring data and hoof
health. Cows with hoof disorders have shorter rumina-
tion time and activities (Charlton et al, 2016; King et al,
2017).

Hoof trimming helps maintain hoof health in dairy
cows (Manske et al, 2002). The effects of hoof trimming
on milk yield, rumination time, and activity have been
studied using automatic milking and health monitor-
ing systems (Van Hertem et al, 2014). However, previous
studies have been limited to the effect of hoof trimming
on hoof diseases or lameness. The effect of hoof trim-
ming on healthy claws, including those of Jersey cows,
remains unclear. This study aimed to investigate the ef-
fects of hoof trimming on milk yield, rumination time,
and activity in Holstein and Jersey cows without hoof

disease or lameness.
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A total of 14 cows (7 Holstein and 7 Jersey) with
healthy claws were used in this study. Cows were fed the
same total mixed rations and raised in the same free-
stall barns. The cows were milked using an automatic
milking system (Lely Astronaut 4, Lely, Maassluis, Neth-

erlands) at an interval of more than 8 hours.

Fight cows (4 Holstein and 4 Jersey) were trimmed on
October 6, 2022, and the others (3 Holstein and 3 Jersey)
were trimmed on September 21, 2021. Hoof trimming
was conducted following the 5 Dutch steps by the same
veterinarians with extensive experience in hoof trim-
ming. Each cow was evaluated by veterinarians before
and after hoof trimming according to the locomotion
score (Sprecher et al, 1997). None of the cows had le-
sions in the claws or a locomotion score of 1, which
means they were non-lame before and 9 days after hoof

trimming.

Milk yield was measured using an automatic milking
system and was aggregated daily. An automatic health
monitoring system using a neck collar-type biosensor
(HR-Tag, SCR Engineers Ltd., Netanya, Israel) was used
to detect rumination time and activity. The activity was
measured every two hours and aggregated daily.

Milk yield, rumination time, and activity were dis-
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tinguished by time (Fig. 1): 3 to 1 day prior to the hoof
trimming day (D-3to-1), the hoof trimming day (Day
0), 1 to 3 days after hoof trimming (D1to3), 4 to 6 days
after hoof trimming (D4to6), and 7 to 9 days after hoof
trimming (D7t09). The average values of milk yield, ru-
mination time, and activity yield for 3 days were used to
calculate the milk yield, rumination time, and activity of

D-3to-1, D1to3, D4to6, and D7t09.

Statistical evaluations were performed using SPSS
software (SPSS 26.0: IBM-SPSS Corp., Armonk, NY, USA).
The Mann-Whitney U test with Bonferroni’s method was
used to compare Holstein and Jersey cows. The Wil-
coxon signed-rank test was used to compare changes
in within-group categorical variables over time. Data
are expressed as meanztstandard deviation. Statistical
significance was considered when the P value was lower

than 0.05.

The age (6.0+2.1 years), parity (2.6%1.1 times), and
postpartal days (275.6%£40.3 days) of Holstein cows were
similar to those of the Jersey group (6.2+2.1 years, 2.1+
1.1 times, 214.4+95.3 days, respectively) (Table 1). Milk
yield, rumination time, and activity differed according
to hoof trimming in Holstein and Jersey cows (Fig. 2).

Milk yield was the lowest on the hoof trimming day
(Day 0), but did not significantly decrease in Holstein
and Jersey cows on the hoof trimming day compared
to D-3to-1. In Holstein cows, the effect of hoof trim-

ming on milk yield is considerable. The milk yield on
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Descriptive statistics for cows according to the breed in
the study

Variable Holstein cow Jersey cow P value
Number 7 7
Age, year 6.0£2.1 6.2+2.1 1.000
Parity 2.6+1.1 2.1+£0.9 0.535
Postpartal days 275.6+40.3 214.4+95.3 0.259

Data are expressed as the mean+standard deviation.

D4to6 increased compared to those on D-3to-1, Day O,
and D1to3 (P<0.05, respectively). Also the milk yield on
D7to9 was higher than that of Day 0 (P<0.05). In Jersey
cows, milk yields on D1to3 and D7t09 increased com-
pared to that of Day 0 (P<0.05).

Rumination time decreased on the Day 0 compared to
that of D-3to-1 in Holstein and Jersey cows; however,
the difference was not significant (Fig. 2). In Holstein
cows, rumination time on D-3to-1 did not differ from
those of D1to3, D4to6 and D7t09. The rumination time
on D7t09 was significantly higher than that on Day 0. In
Jersey cows, no significant change of rumination time
was observed in every time period.

Activity was the highest on Day 0 in Holstein and Jer-
sey cows (Fig. 2). In Holstein cows, the activity levels on
D1to3, D4to6, and D7to9 were significantly decreased
compared to those on Day 0 (P<0.05). Similarly, in Jer-
sey cows, the activity levels of D4to6 and D7t09 signifi-
cantly decreased compared to those on Day 0 (P<0.05).

In this study, Holstein cows had a transiently in-
creased milk yield after hoof trimming compared to
those of Day 0 and D-3to-1. Jersey cows produced
more milk after hoof trimming than Day 0. Both breeds
showed transient changes in rumination time and activ-
ity on the hoof trimming day, but returned to a status
similar to those of the days prior to hoof trimming. To
our knowledge, this is the first study to investigate the
effects of hoof trimming on milk yield, rumination time,
and activity in Holstein and Jersey cows without lame-

ness or hoof disease in Korea.
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Changes of milk yield, rumination time, activity according
to hoof trimming. Av D-3to-1, the average from day -3 to day -1;
Av D1to3, the average from day 1 to 3; Av D4to6; the average
from day 4 to 6; Av D7t09, the average from day 7 to day 9.
*P<0.05.

Milk yield and rumination time decreased, but activ-
ity increased on hoof trimming days in herds containing
lame cows (Van Hertem et al, 2014; Erol et al, 2019). Al-

though there was no statistical significance, the results
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of Day 0 compared with D-3to-1 in both breeds in this
study were similar to those in previous reports. Hoof
trimming could increase the movement and reduce the
resting time of cows. This could be the reason for in-
creased activity and decreased rumination time on Day
0. Also, it has been known that hoof trimming could
induce stress in cows (Pesenhofer et al, 2006). This
could explain the reduced milk yield observed on Day 0,
which was a temporary event that did not continue on
the other days.

The changes in milk yield after hoof trimming remain
controversial. Cows with hoof disorders increase milk
yield after hoof trimming, while healthy cows show no
difference in milk yield according to hoof trimming
(Nishimori et al, 2006; Sogstad et al, 2007: Kibar and
Caglayan, 2016; Yakan, 2021). However, in our study, a
temporary increase in milk yield was observed at D4to6
compared to D-3to-1 in Holstein cows. This could be
due to the recovered level of cortisol, which increased
on the trimming day and recovered to baseline four
days later (Heinrich et al, 2020). This suggests that hoof
trimming can temporarily affect milk yield in healthy
cows. In addition, it is already known that the milk fat
and protein compositions increased after hoof trimming
in healthy cattle (Nishimori et al, 2006). Therefore, hoof
trimming may positively affect dairy cow productivity.

As rumination time increases, milk yield also increas-
es, whereas dairy cow activity decreases after hoof trim-
ming (Van Hertem et al, 2014). Furthermore, rumination
and feeding times increase after hoof trimming (Cruz et
al, 2017; Yakan, 2021). The results regarding rumination
time after hoof trimming in Holstein cows are consis-
tent with those of previous reports. However, the results
for the Jersey cattle differed. The rumination time dur-
ing the post-hoof trimming period in Jersey cattle was
slightly lower than that on D-3to-1 and differed from
the previous reports. This may be because Jersey cows,
which are smaller than Holstein cows, compete for feed
with Holstein cows in the same barn. Further studies

should elucidate why Jersey cows have decreased rumi-
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nation time after hoof trimming, although the rumina-
tion time was not significant. The feeding time was also
surveyed, and the cattle were divided into breeds. This
is a limitation of this study.

In cows with hoof disorders, activity levels during
post-hoof trimming period were lower than those of the
previous level after hoof trimming (Van Hertem et al,
2014). In the present study, these patterns were similar
in the Holstein and Jersey cattle, although the differenc-
es were not significant. However, the Holstein cows re-
covered sooner than the Jersey cows. In Holstein cows,
the activity at D1to3 was slightly lower than that at D-
3to-1 and significantly lower than that on Day 0. How-
ever, in Jersey cows, lower activity levels were shown on
D4to6 and D7t09 compared on Day 0.

This study investigated the effects of hoof trimming
on milk yield, rumination time, and activity in healthy
Holstein and Jersey cows. On the day of trimming, Hol-
stein and Jersey cows did not show any differences in
milk yield, rumination time, or activity levels compared
to the days prior to hoof trimming. After hoof trimming,
milk yield temporarily increased compared to hoof
trimming day in both breeds. In particular, Holstein
cows showed increased milk yield compared to the days
prior to hoof trimming. Additionally, rumination time
and activity returned to the previous level during the
post-hoof trimming period in both breeds. The results
of our study support that hoof trimming in healthy
cattle would not induce remarkable stress in dairy cattle

and may temporarily increase productivity.

This work was conducted with the support of the
“Study on the improvement of animal performance to
establish the breeding base of the Jersey dairy cow”
project (Project No. PJ01500605) of the National Insti-
tute of Animal Science, Rural Development Administra-

tion, Republic of Korea.
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