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SUMMARY

This study aimed to determine the welfare of 24 dairy cattle farms with the «Welfare Quality®» (WQ) protocol. Seven small farms
(6-25 dairy cattle), 8 medium farms (26-100 dairy cattle), and 9 large farms (101+ dairy cattle) were used to determine the ef-
fects of labour resources on animal welfare, farms were divided into 3 subgroups: i) Family farms (n: 11), ii) Family farms with
hired workers (n: 7), and iii) Large enterprises with exclusively hired workers (n: 6). Farm size and labour-type had no effect on
the four main principles and total WQ scores of farms (P>0.05). All investigated farms were within the «acceptable» or «enhanced»
welfare group according to the WQ protocol. However, family farms tend to have higher scores in some categories, indicating
that having closer contact to animals helps for recognizing their needs.

It can be seen that housing conditions, managerial practises and the amount of labour per animal unit affect the welfare of the
animals more than their operating capacity. The relatively small number of farms used in this study and the high variability be-
tween farms regarding the examined parameters were considered the most important limitations of the study. More detailed labour
efficiency studies are needed to determine to what extent the welfare of animals are affected by the type and amount of labour.
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INTRODUCTION

In European countries, consumers have begun to pay more at-
tention to issues such as the conditions under which animals
are raised on farms, how they are transported and slaughtered,
and the effects of modern production techniques on animals.
Therefore, the importance of the concept of «animal welfare»
has gradually increased (Ekiz et al. 2022). The ability to develop
a sustainable animal production strategy and ensure the pro-
duction of quality animal products across the country is close-
ly related to the welfare of the animals (Barry et al. 2023). Many
studies have demonstrated that the husbandry practises applied
on farms affect animal welfare (Hemsworth et al. 2002; Waib-
linger et al. 2006). To evaluate farm level welfare, many eval-
uation systems (Animal Needs Index (ANI 351./2000), the «TGI
200» and the “Welfare Quality®”) have been developed that
combine environmental and/or animal-based welfare indica-
tors (Canali and Keeling 2009; Kogak et al. 2015).

Sixty percent of cattle farms in Tiirkiye have 14 head of cattle
(Inan 2016). Also, there are many larger enterprises, especial-
ly after the significant investments in recent years. Although large
farms mostly prefer the loose housing systems, small farms use
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barns where they can tie up animals, especially during the win-
ter months (flgii and Giines 2002). However, in small sized fam-
ily farms, a mixed farming system (seasonally tethered or loose)
throughout the year is commonly applied, depending on the
climate and pasture opportunities in the region (Uzal and
Ugurlu 2006). In temperate climates, breeders can benefit more
from pasture resources, allowing animals to freely exhibit
species-specific behaviours. Consequently, these animals ex-
perience better welfare compared to those that are continuously
kept tethered (Hemsworth et al. 1995). Accordingly, different
sized cattle farms face different welfare problems (Heath et al.
2014). Therefore, it is important to determine the efficiency of
existing evaluation methods on farms of different sizes.

This study focuses on determining the effects of factors on the
level and quality of human-animal interaction in dairy farms,
such as labour type and FTE, on the principles of the WQ pro-
tocol and the total WQ score. The effect of farm size on WQ
scores is also discussed.

MATERIAL AND METHODS

2.1. Animal materials

The trial protocol and procedures were approved by the Istanbul
University-Cerrahpa a Local Ethics Committee for Animal Ex-
periments (Approval Number: 2018/24).

The study was conducted at 24 loose-stall dairy cattle farms lo-
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cated in different districts of Kirklareli province between No-
vember 2018 and March 2019. To select the farms included in
the study, cooperation was made with the Kirklareli Cattle
Breeders Association, obtaining a list of farms suitable for data
collection under the WQ protocol. To be included in the study,
farm owners were explicitly informed that a) they had to be reg-
istered with the Kirklareli Cattle Breeders Association (in which
case they were automatically required to have at least 6 dairy
cattle) and b) they had to consent to farm visits and data col-
lection during the study. In line with the preliminary investi-
gations made before the study, the distribution of 1093 breed-
ing dairy cattle farms in Kirklareli in the specified years ac-
cording to the number of animals was examined. It was observed
that the majority of farms in Kirklareli had 25 or fewer dairy
cattle, so this number was chosen as the upper limit for small-
sized farms. Because farms with more than 100 dairy cattle are
generally considered large, lower and upper limits for the three
subgroups were determined. Dairy cattle farms were divided
into subgroups according to farm size and labour type to in-
vestigate the effects of these factors on farm level animal wel-
fare, which presented in Table 1.

The amount of labour per cow is crucial in determining the lev-
el of stockperson attention that can be provided to the animals.
For this reason, the full-time equivalent (FTE) labour use val-
ue was calculated for all farms. One FTE denotes 50 h of work
per week for a worker (Bewley et al. 2001). Since the employ-
ees share all work including animal care and feeding, agricul-
tural activities, and shelter cleaning, labour use was calculat-
ed taking into account all animals on the farm.

2.2. Welfare assessment based on the
WQ protocol

The WQ protocol, was used to determine the welfare of dairy
cattle under farm conditions (Welfare Quality® Consortium
2009). This protocol has 4 main welfare principles, and those
principles contain 11 welfare criteria, and there are 30 evalu-
ation measures in total. Although all researchers were famil-
iar with the WQ assessment method, each researcher evaluat-
ed the principles assigned to all farms included in the study,
thus ensuring inter-observer reliability. Furthermore, prelim-
inary assessments were conducted on two pilot farms before
commencing visits to the farms participating in the study. How-
ever, in line with the information in the animal selection table

Table 1 - The descriptions of study subgroups.

in the “selecting dairy cows for assessment” section of the WQ
protocol, all animals in enterprises with less than 30 dairy cows
were evaluated, and as the enterprise size increased, animal se-
lection was made using the sampling method specified in the
protocol.

Within the scope of the study, researchers collected data on these
30 criteria according to their past experience and expertise. In
short, the principles of absence of prolonged hunger, ease of
movement, absence of injuries, and good human-animal re-
lationship determination were measured by a veterinary re-
searcher. Evaluation of the principles of absence of pro-
longed thirst and absence of disease was carried out by a vet-
erinarian specializing in cattle breeding. Lying comfort, social
behaviour, other species specific behaviours, and positive
emotional state were examined in two repetitions by two re-
searchers who have studied farm animal behaviour for many
years, in line with the WQ methodology. The section on ab-
sence of pain inducing management procedures was evaluat-
ed by an animal breeding expert, based on face-to-face inter-
views with breeders.

In the evaluation method, the welfare of the animals at farms
are expressed using the total Welfare Quality score, which varies
between 0-100. The data recorded on the farms were entered
into the score calculation section on the Welfare Quality® Con-
sortium website, and the total farm WQ score was obtained us-
ing the scores of four main principles (good feeding, good hous-
ing, good health, appropriate behaviour) for each farm (IN-
RAE 2024).

Following the WQ protocol manual, cattle farms were divid-
ed into four welfare level, (Not classified, Acceptable, Enhanced,
Excellent) based on the level of meeting the needs of the ani-
mals regarding four main evaluated principles (Welfare Qual-
ity® Consortium 2009).

2.3. Statistical analysis

A General Linear Model (GLM) procedure was applied to de-
termine the effect of farm size and labour type on the scores
of WQ principles and the total WQ score. FTE value was in-
cluded in the model as a covariate. The GLM model was:
Y pt a; + ¢+ b, X + e

Y, prediction result for any feature.

p: Overall mean

a;: Fixed effect of farm size (i: Small, Medium or Large)

Groups Description N Mean = S.D Min. Max.
Farm Size
Small Farms Has 6 to 25 dairy cattle on their farms 7 14.00+4.76 6 25
Medium Farms Has 26 dairy to 100 dairy cattle on their farms 8 28.63+8.90 26 88
Large Farms Has 101 heads or more dairy cattle on their farms 9 282.44+332.13 101 1052
Labour Type
Family farms Use labour force of family members only 11 17.64+6.59 6 29
Family farms with Rearing livestock with the help of permanent 7 50.86+24.40 25 88
hired workers outside hired workers and family members
Large enterprises with Livestock rearing is carried out only with 6 386.50+370.74 60 1052

exclusively hired workers
and/or periodic basis.

S.D.: Standard deviation, Min.: Minimum, Max.: Maximum

the help of external hired labour on a permanent
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Table 2 - Effect of farm size and labour type on welfare scores of dairy cattle farms according to the Welfare Quality protocol.

Factor n Good Feeding Good Housing Good Health Appropriate Total Welfare
Behaviour Quality Scores
Farm Size

Small 7 42.77+20.97 52.16+6.68 26.55+6.73 15.56+2.50 137.03+25.51
Medium 8 56.95+14.60 62.91+4.65 38.50+4.69 18.79+1.74 177.1417.77
Large 9 78.13+15.25 54.38+4.86 33.74+4.89 24.80+1.82 191.06+18.55

Labour Type
Family Farm 11 70.92+14.72 61.78+4.69 42.70+4.72 23.52+1.75 198.92+17.91
Family + hired employees 7 61.18+14.29 49.98+4.55 27.93+4.59 19.05+1.70 158.14+17.39
Only hired employees 6 45.75+22.78 57.69+7.26 28.15+7.31 16.57+2.72 148.17+27.71
Overall Means 59.28+8.13 56.49+2.59 32.93+2.61 19.71+0.97 168.41+9.89

Higher scores indicate better welfare status of the animals, both for main categories and total WQ scores. n: number of farms; *FTE: Full-time equivalent labour utilization value

¢;: Fixed effect of labour type (j: Family, Family + hired work-
er, hired worker only)

X,: FTE effect as covariance

b,: Partial regression coefficient of the FTE effect

e;x: Random error.

Chi-square analysis was conducted to compare the subgroups
of farm size and labour type regarding the percentages of farms
with «acceptable» and «enhanced» welfare levels (those were
the only levels resulted in study). Pearson’s correlation test was
applied to determine the relationship between FTE scores and
category-based and total WQ scores. All statistical analyses were
performed using the SPSS 22.0 (IBM, USA) programme and
the significance level was considered as P<0.05.

RESULTS

The WQ main principles and total WQ scores of the farms are
presented in Table 2. The overall means for the “good feeding”,
“good housing”, “good health”, “appropriate behaviour” prin-
ciples and total WQ scores were 59.28, 56.49, 32.93, 19.71 and
168.41, respectively. The farm size and labour type subgroups
had similar points for the 4 main principles and total WQ score
(P>0.05). The effect of full-time equivalent (FTE) labour use
on the WQ main principles and total WQ scores was also not
significant (P>0.05).

Regarding the WQ evaluation, farms are grouped considering
the scores they receive for 4 main principles and total WQ score.
All farms were fell in the «acceptable» or «enhanced» welfare
group (Table 3). In other words, none of the farms whose wel-
fare evaluation was performed according to the WQ protocol

provided a welfare condition at the «Not classified» or «Ex-
cellent» level. However, the effects of farm size and labour type
on the distribution of welfare levels among farms were statis-
tically insignificant.

When the relationships between FTE and the scores of WQ main
principles and the total WQ score were examined, no signifi-
cant correlation was observed. But, there was a moderately pos-
itive relationship (r=0.499, P<0.05) between good housing and
good health (Table 4). Additionally, appropriate behaviour re-
sult had negative yet not significant correlations with total WQ
scores (r=-0,048; P<0.05).

DISCUSSION

The WQ protocol is the most comprehensive system available
for animal welfare assessment on farms, but it is not compre-
hensive enough to examine all aspects of a farming method in
detail, regarding animal welfare (Wagner et al. 2021).

Although large enterprises received higher scores than other
farm size groups in Good Feeding, Appropriate Behaviour, and
Total WQ scores, the effect of farm size was not significant
throughout the study. Similar to ours, Gieseke et al. (2018) re-
ported that the effect of farm size on any of the WQ parame-
ters was not significant, and they concluded that the WQ was
not suitable for use when comparing differently sized farms.
Only “Good Feeding” scores of our study was higher than pre-
vious studies, which investigated loose-type cattle farms
(Popescu et al. 2014; Wagner et al. 2021; Barry et al. 2023). Ad-
ditionally, the overall mean (19.71£0.97) determined for the
«Appropriate behaviour» category from this study was much

Table 3 - Effects of farm size and labour type on animal welfare* at dairy cattle farms.

Factor n
Farm Size
Small 7
Medium 8
Large 9
Labour Type
Family Farm 11
Family + hired employees 7
Only hired employees 6

n: number of farms; *Evaluation based on Total Welfare Quality® Score

Acceptable (%) Enhanced (%)

85.7 14.3
75.0 25.0
88.9 1.1
72.7 27.3
100 0

85.7 14.3
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Table 4 - Correlation coefficients between FTE score and Welfare Quality® principal scores and total Welfare Quality® score.

BIE Good
Feeding
FTE 1 0.178
Good Feeding 1

Good Housing

Good Health

Appropriate Behaviour
Total Welfare Quality Scores

FTE: Full-time equivalent labour utilization value
*P<0.05, ** P<0.01, *** P<0.00

lower than that of previous studies (Popescu et al. 2014; Wag-
ner et al. 2021). This result indicates that the opportunities pro-
vided for cows to exhibit species-specific behaviours (expres-
sion of social behaviours, expression of other behaviours, hu-
man-animal relationship and positive emotional state) in dairy
cattle farms in the region might be inadequate.

Although the farms provided better nutrition than those re-
ported in previous studies conducted in various countries (all
farms received a perfect score of 100 because they did not ex-
perience long-term hunger), only eight of the farms were de-
termined to provide sufficient and unlimited access to clean wa-
ter (not presented in the tables). This result indicates that breed-
ers are not sufficiently informed or do not aware the necessi-
ty of providing animals with unlimited access to fresh and clean
water to protect their health and welfare. Research shows that
1.24 to 1.30 L of drinking water are required for every 1 kg of
milk production. (Popescu et al. 2014), and the daily water in-
take requirements of dairy cattle are 23.5 and 143.3 L (Singh
et al. 2022). However, long-term dehydration or limited wa-
ter intake not only affects milk yield/quality but can also slow
growth, decrease welfare and be resulted with more aggressive
behaviour (Little et al. 1980).

Even though the effect of labour-type was not significant, fam-
ily farms had higher mean scores in all categories, which rep-
resents most of the dairy sector in Tiirkiye. This result may
be related to the fact that the small number of animals per
worker, allowing close contact between owners and their an-
imals in family businesses, helps them better understand their
needs. The farms with only hired employees received the low-
est scores, especially regarding good feeding and appropriate
behaviour principles. Similarly, O’Donovan et al. (2008) found
that as herd size increases, the time workers spent per animal
decreases, particularly the time allocated for cow care, clean-
ing, and management. Additionally, Deming et al. (2018) re-
ported that 17.3 hours were allocated per animal per year for
cattle herds of 250 head or more, while this value varied be-
tween 23.3 and 23.8 hours for herds smaller than 250 head.
Furthermore, the same study found that the time allocated
for cow care decreased as herd size increased. Weary et al.
(2019) stated that when farms reach a certain number of an-
imals, there is a decrease in the standard of care provided to
animals due to the decrease in worker interest per unit of an-
imals and management practises that contribute to welfare.
In such situations, management practices that contribute great-
ly to welfare, especially access to outdoor opportunities
such as courtyards/pastures, become impractical and pave the
way for chronic welfare problems.

Good Good Appropriate Total Welfare
Housing Health Behaviour Quality Scores
-0.063 0.224 0.120 0.202
0.104 0.231 -0.065 0.876™**
1 0.499* -0.142 0.496*
1 -0.202 0.600**
1 -0.048

1

Even though, the effect of FTE did not affect farms WQ scores,
it had a positive effect on animal health (P=0.054), and when
breeders’ interest in animals’ increases, the general health sta-
tus of the animals (in terms of absence of injuries and diseases
and providing adequate mobility) improves. However, both
Robbins et al. (2016) and Beggs et al. (2015) reported that as
enterprise size increases, welfare risks in some areas increase,
but enterprise make more efforts to develop strategies to pre-
vent this phenomenon. However, a more detailed labour
productivity study is required to determine to what extent the
welfare of animals is affected by the type and amount of labour
used.

The farm size and labour type did not have significant influ-
ence on the welfare of dairy cattle farms according to the WQ
protocol, which is consistent with previous studies (Lindena
and Hess 2022; Gieseke et al. 2018). However, the proportion
of farms with «Enhanced» welfare was numerically higher in
medium farms than in other groups. The fact that none of the
24 farms examined had an “Excellent” level of welfare according
to the WQ protocol is similar to many previous studies con-
ducted in different countries. (Keeling 2009; de Vries et al. 2011).
Wagner et al. (2021) reported that there was an «Excellent» wel-
fare level of 7%, a «<Enhanced» welfare level of 64%, and an «Ac-
ceptable» welfare level of 36%, however, 46 of the farms ex-
amined in their study were engaged in organic cultivation and
received higher scores than farms with conventional systems.
In addition, Popescu et al. (2014), found that 70% of free-stall
enterprises were at a «<Enhanced» level of welfare and 30% were
at an «Acceptable» welfare level, and that there were no en-
terprises with an «Excellent» or «Not acceptable» welfare lev-
el, similar to ours.

Although the effect of labour type on the welfare scores of farms
were not significant, the proportion of farms defined as “En-
hanced” welfare was higher in enterprises using only family
labour than in enterprises that use family and hired employ-
ees together. However, all enterprises where family members
and hired employees work together have an «Acceptable» wel-
fare level.

When the correlations of FTE with WQ main principles and
total score were examined, no significant relationship was found.
However, there was a positive and significant correlation be-
tween the criteria of «Good feeding» and «Good health». Beg-
gs et al. (2015) stated that as the size of a farm increases, farm-
ers pay more attention to nutrition and milking hygiene, and
that the welfare problems experienced in other areas can re-
main balanced thanks to improvements in the mentioned ar-
eas.
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One of the most important shortcomings of welfare evalua-
tion protocols is that assigning excessive weight to certain pa-
rameters may prevent the true situation from being fully re-
vealed. Barry et al. (2023) stated that while animals not hav-
ing sufficient and unlimited access to water may cause very low
scores in terms of the «Good feeding» criterion, the general
health status of the animals had little effect on the total score.
This hypersensitivity focused on some criteria can lead breed-
ers to care about improving areas that will bring more points,
rather than focusing on improving truly important welfare
problems (de Vries et al. 2013). However, the insufficient in-
ter-observer reliability of one-time measurements such as QBA
evaluation, cleanliness and injury scores, and avoidance distance
is one of the points that should be taken into account when
comparing WQ results of different studies (Heath et al. 2014;
de Graff et al. 2017; Gieseke et al., 2018).

CONCLUSION

Study results indicated that, farm size and labour type have no
significant effect on WQ principles and the total scores. Even
though large enterprises received higher scores than other farm
size groups in Good Feeding, Appropriate Behaviour, and To-
tal WQ scores, the farms uses family labours tend to have high-
er scores in some categories, indicating that having closer con-
tact to animals helps for recognizing their needs.

It can be seen that housing conditions, managerial practises and
the amount of labour per animal unit affect the welfare of the
animals more than their operating capacity. The relatively small
number of farms used in this study and the high variability be-
tween farms regarding the examined parameters were con-
sidered the most important limitations of the study. More de-
tailed labour efficiency studies are needed to determine to what
extent the welfare of animals are affected by the type and
amount of labour.
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