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The Effect of Hoof Trimming on Milk Yield in Dairy Cattle
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Abstract

Hoof trimming is necessary for conformation and health of cattle. It is performed to prevent hoof lesions
and maintenance the symmetry and shape of claw. At the same time it is a stress factor in dairy cattle.
The aim of the study was to investigate the stress effects of hoof trimming on milk yield in healthy dairy
cattle. Twenty Simmental dairy cattle were used as material. Functional hoof trimming was performed
for all cattle. Dairy milk yield was measured before and after hoof trimming period. There were personal
increases and decreases of milk yield recorded in animals. However, these increase and decrease were
not statistically significant. As a result of this study hoof trimming is necessary for claw health and
prevention for foot diseases. In healthy dairy cattle it causes stress and to decreases in milk yield. On the
other hand the hoof trimming time, environmental factors such as flooring system and management style,
and the animal related factors such as lactation period and stage, number of milking, breed and age affect
the milk yield with hoof trimming positively or negatively.
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Introduction
The improving of management increases the milk production in dairy cattle. In contrast, the improvement
of management affects the variety systems such as locomotor, metabolic and reproductive. The hooves
condition is influenced by nutritional factors, environmental conditions, stress factors and hoof trimming
(Ando et al 2008, Izci 2018). Hoof trimming is performed to prevent hoof lesions and to maintenance
the symmetry and shape of claw. In this way the equal weight distributions on each cattle foots are
ensured. The therapeutic hoof trimming treats foot disorders and significantly effects milk production
(Manske et al. 2002, Nishimori et al. 2006, Kibar and Caglayan 2016).

Regular hoof trimming is the most used way to decrease the hoof diseases incidence. On the other hand
hoof trimming can have a negative effect on locomotion score in short period after trimming. However,
it has positive effects on decreasing the lameness incidence, reducing the incidence of hoof lesions
increasing fat and protein contents of milk (Baranovic et al. 2016). The economic losses in developing
countries due to lameness is the third order in dairy cattle industry. The major factor of the losses is
reduced of milk yield production due to foot diseases. The researchers continue to investigate the effects
of lameness on the milk yield production (Hernandez et al. 2002, Salona et al. 2015, Ozsvari 2017).
Hoof conformation changes depending on growth and wear rates. The growth rate of hooves horn
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increases after calving in cattle. In contrast, wear rate does not increase in the same period. Therefore,
hoof trimming is recommended to dairy cattle twice in a year (Meyer et al. 2007, Livesey and Laven
2007). More than 7 months interval between two hoof trimming increases the risk of hoof diseases in
dairy cattle (Mohamadnia and Khaghani 2013).

Hoof trimming is a stress factor in dairy cattle (Ando et al. 2008). Previous studies were focused on the
effects of hoof trimming on milk yield in dairy cattle with claw diseases. However, it is not clearly
investigated the stress due to hoof trimming on healthy dairy cattle has an effect on milk yield. The aim
of the study was to investigate the stress effects of hoof trimming on milk yield in healthy dairy cattle.

Material and Methods

The study was performed in a commercial dairy farm located at Nevsehir city which in Cappadocia.
Twenty Simmental cattle (3.5+053 years, dairy twice milking) were used as material. Lactation period
(2134£31.2 days), lactation stage (2%), milk yield in liters (20.2+3.17 L) were detected from farm
recording system. The cows were fed with same ration program and in same group’s animal. Before hoof
trimming, all animals were examined or general health status. According to lameness score, the lame
cows (score 2, 3, 4 and 5) were not included in the study group. After the cows were fixed in hoof
trimming stock then started to functional hoof trimming at standing position. First of all the length of
claws were measured (average 7.5 cm) and cut. Then sole thickness (average 0.625 cm) and heel wall
juncture (average 3.75 cm) were measured and trimmed. The weight bearing surface between medial and
lateral claws were balanced and completed the hoof trimming. After hoof trimming all of the cattle’s
hooves were controlled about claw diseases. This procedure was performed for all animals. The hooves
were trimmed by experienced same person. Milk yield of animals were recorded one day before hoof
trimming, at trimming day and during 6 days after hoof trimming period.

Shapiro-Wilk test was used for normality control of data. The data were analyzed by IBM SPSS (version
21.0) statistic program. General Linear model repeated measure ANOVA (Bonferroni corrected) test was
made for analyze. Values of P < 0.05 were considered statistically significant. Results were presented as
the mean + standart devaition (SD).

Results

Functional hoof trimming was performed for 20 healthy Simmental dairy cattle. After trimming of claws
there were no claw diseases and deformation detected in animals. Before and after hoof trimming milk
yield are shown in Table 1. There were personal increases and decreases of milk yield recorded in
animals. Especially the milk yield decreases were evident on hoof trimming day. However, these
increases and decreases continued for 6 days after hoof trimming and they were not statistically
significant.

The group’s milk yield average was evaluated in Table 2. Before hoof trimming the average of milk yield
was higher until 5" day after hoof trimming. At 5" and 6" days milk yield started to return previous level.
However, the changes of milk yields were not statistically different. When all the data were evaluated,
there were increases and decreases before and after hoof trimming in the study group, they were not
statistically significant.
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Table 1. Milk yield of cows before and after hoof trimming

Animal BT ~ TD ATID AT2D AT3D AT4D ATSD AT6D , .. o
Number (L/day) (L/day) (L/day) (L/day) (L/day) (L/day) (L/day) (L/day)

1 17 17.8 18.1 17.5 18.6 18.6 17.8 18 17.9£0.53

2 22 23.7 22.3 23.7 233 22.3 17.2 19.7  21.7£2.25
3 22 21.3 24.4 24.1 24.7 25 24.8 23.6  23.7£1.37
4 14 13.8 13.3 12.6 14.9 15.9 16 18.9 14.942

5 21 20.4 20.5 20.9 20.9 20.2 21.4 229  21+0.84
6 18 17.4 18.6 17.8 16.9 18.6 19.2 19.2  18.21+0.8
7 23 22.9 20.7 17 18.6 17.9 19.8 19.2  19.8+£2.19
8 22 21 19.9 20.6 19.7 20.6 19.7 20 20.4+0.79
9 21 20.3 20 22.9 21.9 19.4 24 23.2  21.5+1.67
10 27 26.8 25.4 28.1 23.8 19.2 26.2 26.7 25.4+2.80
11 24 235 24.5 21.9 23.2 25.2 18.7 23 23.242

12 16 16.7 17.1 18 20.2 17.8 18.8 142 17.3£1.81
13 21 20.5 17.6 23 20.8 21.6 223 22.6  21.1£1.69
14 19 18.8 17.2 17.3 20.8 17.8 18.7 23 19£1.96
15 22 21.6 18.9 19.7 18.8 20.5 21.8 20.5 19.1£3.60
16 20 19.5 20.3 18.3 10.8 20.6 20.9 22.8 20.4£1.26
17 15 15.5 15.9 15.4 14.7 14 16.3 16.3  15.3+0.8
18 18 16.9 17.6 18.7 17.8 14.3 16.6 16.9 17.1+1.32
19 20 18.3 14.2 18 17 17.2 19 193  17.8+1.80

20 22 20.8 14.7 19.4 16.8 19.6 21.7 22.1  19.6+2.66

BT: before trimming, TD; trimming day, AT1D: after trimming 1.day, AT2D; after trimming 2.day,
AT3D; after trimming 3.day, AT4D; after trimming 4.day, AT5D; after trimming 5.day, AT6D; after
trimming 6.day.

Table 2. The average of milk yield of group before and after hoof trimming.

Group No BT ™D AT1D AT2D AT3D AT4D AT5D AT6D
(n=20) (L/day) (L/day) (L/day) (L/day) (L/day) (L/day) (L/day) (L/day)
Mean+SD Mean+SD MeantSD MeantSD MeantSD MeantSD Mean+SD Mean+SD

I 20.2+3.17 19.8+£3.09 19+£3.66  19.7£3.50 19.2+£3.47 19.3+2.93 20+2.82  20.6£2.99

BT: before trimming, TD; trimming day, AT1D: after trimming 1.day, AT2D; after trimming 2.day,
AT3D; after trimming 3.day, AT4D; after trimming 4.day, AT5D; after trimming 5.day, AT6D; after
trimming 6.day. P> 0.05.

Discussion

Hoof diseases and lameness in dairy cattle are the most common reasons of the reduction in milk
production. In recent years, increasing of culture milk cows breeds, changing of the management systems
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in order to increase milk yield are more prominent in our country. Parallel to this statement foot diseases
and economic losses increase in our country (Pirci and Atalan 2018, Erol et al. 2019). The relationship
between hoof health and milk production is complex. Therefore, investigations of the relationship
between hoof health and milk production are still going on. In many studies show that milk production
decreased in lame cows which affected due to hoof diseases, and the decrease of milk production rate
was 30% in dairy herds (Olechnowicz and Jasksowski 2010, Akkdse and Izci 2017).

In the present study cows were scored for lameness according to Espejo et al. (2006). Non lame cows
(score 1) (Espejo et al. 2006) and their milk yield were followed and measured before and after hoof
trimming. Functional claw trimming is a repeatable method for maintaining physiological and
biomechanical function of cattle digits. At the same time it is a method of the preventing from hoof
diseases and lameness in dairy cattle, and it is suggested twice in a year to dairy herds (Pesenhofer et al.
2006, Arican 2017). The hoof trimming is performed twice in a year in this farm. In the study group, it
was the first hoof trimming at this lactation period and stage. Daily milk yield average slightly reduced
from the day of claw trimming to 5 day after trimming. On 6" day after trimming milk yield average
returned to normal value. However, this reduction was not statistically significant. Thonhauser et al.
(1994) measured the milk production 7 days before and 22 days after hoof trimming in dairy cattle. They
found a 10% decrease of milk yield during 22 days period and they connected the reduction of milk to
trimming stress. In our study we found maximum 5% milk reduction at 3™ day after claw trimming
period. The differences between studies showed that different animal breed, environmental and climate
factors, lactation periods and stages, farms’ management systems and hoof trimming could be a stress
factor on milk yield. All of these factors could affect milk yield and to be tolerated different times.
Elongation and shortening of tolerating time can affects economically to dairy farms. Therefore, many
researchers focus on the influence of stress factors, foot diseases and their effects on milk yield (Cook et
al. 2007, Dippel et al. 2009, Leach et al. 2012). Comfortable walking and standing, equal weight
distribution on hooves and correct claw shapes after hoof trimming increase the milk yield, and it has
positive effect on prevention of claw diseases (Nishimori et al. 2006, Izci et al. 2018). On contrary, there
were no increases detected in milk yield after claw trimming in our study. It decreased at trimming day
and after trimming periods. This condition was connected to the hoof trimming stress. However, different
number of milking, lactation stage and periods could affect milk production. These factors change the
body condition scores of cows. At the same time stress factors increase these factors’ influence (Kremer
et al. 2007). In our study to eliminate these factors’ influence on milk yield, we created our group with
similar age, same breed, lactation period and stage. However, we detected the decrease of milk yield and
explained it by hoof trimming stress effect.

The flooring system is important for horn claw wear and health. Some researchers investigated the effects
of elastic and concrete flooring on claw wear and milk yield (Somers et al. 2005, Kremer et al. 2007).
They compared the rubber and concrete flooring systems on claw shapes before and in lactation period,
and they found the differences in development of claw traits. Eicher et al. (2013) investigated the rubber
flooring effects on production, locomotion, hoof health, immune functions and stress in cattle. They
found that the flooring systems of farms could influence the production, locomotion, hoof health and
stress. At the same time they said that the rubber flooring system increase the milk yield, hoof health and
concrete floor affects these negatively. In the current study, the farm’s floor was concrete floor. We
thought that the concrete floor contributed to decrease of milk yield after hoof trimming. The concrete
floor can compress the corium tissue after hoof trimming because of the thinning claw horn. This
condition can cause pain and stress in cattle but not lameness. Thus the average of milk yield can decrease
after hoof trimming periods. Furthermore, not to detection of lameness after hoof trimming in animals
supported the condition.

As a result of this study hoof trimming is necessary for claw health and prevention for foot diseases. In
healthy dairy cattle it causes stress and to decreases in milk yield. On the other hand the hoof trimming
time, environmental factors such as flooring system and management style, and the animal related factors
such as lactation period and stage, number of milking, breed and age affect the milk yield with hoof
trimming positively or negatively. It is recommended that these factors should be considered in future
studies.
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