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Abstract

In this Research Reflection we review management practices in small family farms with less
than 100 cows. Small farms represent the majority of farms in the EU and the world, and
they are of great importance for the economy of a country. On cattle farms, the welfare of
calves is of primary importance for the profitability of the herd, and poor management is
one of the main factors influencing calf health and survival. Data on the risk factors for
calf welfare issues in small-scale farms are limited. For this purpose, the literature data
from six world countries were presented and compared, including Serbia and Slovenia
where a survey related to the issue was carried out within the COST Action FA1308,
DairyCare. Some practices within the following areas in calf management were considered:
calving management, care for new-born calves, use of painful procedures, colostrum manage-
ment, cow–calf separation, calf feeding, weaning, calf housing, and general monitoring. In
each of the countries, the health and welfare of calves are threatened by some omissions in
rearing practices and the major are related to the new-born calf management, the feeding
and watering management, and the application of hygienic measures. Many farmers are
well aware of the importance of proper calf rearing; others would need more incentive to
improve calf management. Each country should pay attention to the education of farmers
about the most common deficiencies in calf management.

Small, family-operated farms represent the most common type of agricultural holdings in the
world. Of the 10.8 million farms in the EU in 2013, the vast majority (96.2%) were classified as
family farms (Eurostat, 2016). They are responsible for a large share of the world’s food pro-
duction, including milk production, given that the majority of cows are belonging to
small-scale family farms (Lowder et al., 2016; FAO, 2010; EFSA, 2015; Fanzo, 2017). These
farms produce milk for their own need, but also for the local market (EFSA, 2015;
Ermgassen et al., 2018).

The average number of dairy cows per family farm varies between countries, for example,
in 2018 in Austria it was 21.6 dairy cows per farm (ZAR, 2019), in Slovenia 17.1 (Sadar et al.,
2019) and Serbia 1.3 (RZS, 2019b). The threshold for defining a farm as small also varies
depending on the country and its average herd size, and it is not strictly defined. According
to Grace et al. (2008), a small farm in Croatia has up to 3 cattle but in Bulgaria up to 50 cattle;
in the Netherlands and other EU countries the maximum is 75 cows although most countries
have herds of above 10 cows (EFSA, 2015). However, in the USA, farms with fewer than 30
dairy cows are considered as very small, with 30 to 99 as small, with 100 to 499 cows as
medium size and with 500 or more as large farms (USDA, 2016).

Calves can be regarded as the most sensitive category of animal on cattle farms. In Slovenia,
calves represent 30.6% of the cattle population (Sadar et al., 2019) and in Serbia 19.42% (RZS,
2019a). Healthy and thriving calves provide quality and productiveness of a herd in the future,
therefore calf welfare should be of primary importance for a breeder. Poor management is one
of the main factors leading to the outbreak of diseases and deaths of calves but, despite recom-
mendations, farmers continuously use practices that may endanger calf health and welfare
(Vasseur et al., 2010a). EFSA (2012) described the main hazards posing a risk to calf welfare
in intensive breeding systems. However, the literature data addressed specifically to the risk
factors for the occurrence of diseases and welfare issues in small-scale farms are limited
and in this short review we show some calf rearing techniques at family farms with less
than 100 cows and to point out the common practices that carry a risk to calf health and wel-
fare. With this regard, data published from the surveys carried out in Slovenia and Serbia
within the COST Action FA1308 DairyCare have been compared with appropriate data
from Austria, USA, Canada and Brazil, as important cattle-breeding countries. It was assumed
that there are similarities between neighbouring countries, especially if they have similar geo-
political location (such as Slovenia and Austria) and/or economic status, and also differences
between large and small countries (e.g. Serbia vs. Canada) as well as between countries located
on the other continent (e.g. Brasil vs. USA).
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An overview of calf management practices on small farms

Vasseur et al. (2010b) identified critical areas in the rearing: calv-
ing management, care of new-born calves, use of painful proce-
dures, colostrum management, cow–calf separation, calf feeding
and weaning, calf housing, and general monitoring. Calf health
and welfare may be compromised if any of the procedure is not
carried out regularly, properly or on time.

Calving management and care for new-born calves

In calving management, the use of calving pen on small farms dif-
fers among the countries. It is very rare in Serbia and Slovenia,
and also in Brazil (Fig. 1) where no specific location for calving
was identified in most of the farms (Hötzel et al., 2014) or
there is a maternity pen outside of the barn (Santos and
Machado Bittar, 2015). In many countries including Austria
and Canada, a tie-stall housing system is common in small
farms (Vasseur et al., 2010a; Klein-Jöbstl et al., 2015). In
Slovenia and Serbia, a highly pregnant cow usually stays tied up

at the same place until after parturition (Relić et al., 2018),
which represents a lack of comfort for the cow and the risk for
a new-born calf to get in contact with manure behind the cow
(Vasseur et al., 2010a).

According to the Austrian study, calving pens are more often
used on farms with up to 20 cows than on larger farms, 70.5 vs.
30.4% (Klein-Jöbstl et al., 2015). Use of a calving pen minimizes
stress and ensures the comfort and hygiene of the cow and the
new-born calf (Vasseur et al., 2010a) providing that the pen is
regularly cleaned and not used for diseased cows. However, this
is often not the case in practice. Only about one-third of small
farmers in the USA clean a pen between each calving (USDA,
2016). In Serbia, more than half of farmers claimed they wash
the floor of the calving stall/pen by water (mostly cold), and
some of them additionally use a detergent or disinfectant (Relić
et al., 2017a, 2017b).

Regular surveillance of the calving area is necessary, especially
during the night, to ensure assistance at calving if needed and to
check if the calf received colostrum within 6 h after birth. On
average, farmers in Canada visit the cows that are due to calve

Fig. 1. Some practices regarding calving management, care of new-born calf, colostrum management and cow–calf separation on small farms in different coun-
tries. The values (percentages of the farms) are presented as integers from the original data; missing column – no numerical data or data was not found; *p.n. –
post-natum. References: Vasseur et al. (2010a), Hötzel et al. (2014), Klein-Jöbstl et al. (2015), Santos and Machado Bittar (2015), USDA (2016), Relić et al. (2018).
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three times during the day and once between evening and morn-
ing milkings, and a very small percent used a camera to monitor
the calving (Vasseur et al., 2010a). In Brazil, the majority of farm-
ers do not check the maternity pen during the night (Santos and
Machado Bittar, 2015).

After birth, calf monitoring is necessary to timely spot the first
signs of health problems and changes in behaviour. The majority
of farmers in Slovenia and Serbia spent between 15 and 30 min a
day for calf surveillance (Relić et al., 2018; Ježek et al., 2019). That
may be insufficient even if the number of calves is small.

Navel disinfection is a procedure of great importance for calf
health (EFSA, 2012). The fresh navel may represent a portal of
entry for pathogens which may cause serious infection and
death of the new-born calf (Vasseur et al., 2010a). This procedure
is frequently applied by Austrian and Canadian farmers but quite
rare in Serbian farms (Fig. 1). In Brazil, it was observed that some
farmers treat the navel incorrectly or with an inadequate product
(Santos and Machado Bittar, 2015).

Colostrum management

There are several recommendations about time and quantity of
colostrum at the first feed but, in general, the sooner calf gets col-
ostrum and the more that is consumed, the better is the transfer of
immunoglobulins. Producers should aim to feed all calves within
1 to 2 h after birth and by 6 h at a maximum, considering the effi-
ciency of colostral immunoglobulins’ absorption is 50% after par-
turition, 33% after 8 h and after 24 h there is almost no absorption
(Godden, 2008). The calves on small farms get the first colostrum
meal most commonly within 4 h in the USA and Austria, and 2 to
3 h after birth in Slovenia, Serbia, and Canada (Fig. 1). In Brazil, if
the calving on a small farm was happening during the night, the
calf will receive colostrum in the morning (Santos and Machado
Bittar, 2015). The quantity of colostrum consumed in the first 12
h after birth should be 10 to 12% of the calf’s body weight
(Godden, 2008). In Serbian and Brazilian farms calves mostly
take colostrum by suckling the dam (Fig. 1), so the quantity of
colostrum is not known. If calves are not assisted in feeding in
the first hours after birth, there is a very high risk they will be
under-supplied with colostrum. Hand-feeding colostrum is
often preferred, as this method allows producers to closely moni-
tor the quantity and quality of colostrum consumed (USDA,
2016). At most of the small farms in the USA and Slovenia calves
consume up to 2 l and in Austria 2–4 l of colostrum at the first
meal (Klein-Jöbstl et al., 2015; USDA, 2016; Ježek et al., 2019).
When properly managed, different methods of colostrum delivery
can successfully promote calf’s health and development (Pempek
et al., 2017).

Intake of inadequate or contaminated colostrum has been
highlighted as one of the major risks for calf welfare (EFSA,
2012). However, colostrum quality control is not a very common
practice on farms (Fig. 1). Most farmers who perform control do
not use a colostrometer or refractometer but make a visual assess-
ment based on the appearance of colostrum. It is possible that
farmers are not aware of the importance of colostrum quality
although they consider colostrum is important for a new-born
calf (Ježek et al., 2019).

Cow–calf separation and painful procedures

Immediate separation of the calf from the cow after calving and
housing individually in a clean pen is recommended to decrease

the risk of infections, ensure successful colostrum delivery, and
reduce potential cow–calf bonding and behavioural distress at
later separation (Pempek et al., 2017). From the welfare point of
view, maternal care has a positive influence on new-born calf
and absorption of colostral immunoglobulin (Aldridge et al.,
1992). Furthermore, cow–calf separation is increasingly a topic
of public concern worldwide (Busch et al., 2017). Cow–calf separ-
ation immediately or within 4–6 h after parturition is done on
almost all farms in Austria and on about half the farms in the
USA, Serbia, and Slovenia. At about 70% of farms in Canada
and Brazil, cow–calf separation is performed within 12 h of
birth (Fig. 1).

Disbudding/dehorning is a painful procedure frequently per-
formed in most of the countries observed, except in the USA
(Fig. 3). The age of calf when the procedure is performed, the
method and the use of analgesia and/or anaesthesia are factors
that may affect the calf’s welfare. Disbudding should be done in
calves less than three weeks of age (NFACC, 2009). In the
Czech Republic, calves may be disbudded up to 4 weeks of age
without using analgesia or anaesthesia and in older calves dehorn-
ing may be done only by veterinarians using analgesia or anaes-
thesia (Stanek et al., 2014). According to the study in the EU
Member States, hot-iron is the most used disbudding method
and some kind of medication for pain relief is administered to
the animals in less than 30% of farms (Cozzi et al., 2015).

Calf feeding and weaning

In feeding management, calf welfare may be affected by the type
of milk used, use of pasteurization and use of waste milk, milk
quantity, number of meals and method of milk distribution.
Calf age at first access to drinking water, type of access and
type of the drinker as well as age at access to a concentrate
feed, quantity and number of meals and type and quantity of
roughage are all factors also (Vasseur et al., 2010b). Feeding
milk to calves via nipple (bucket or bottle) is more common prac-
tice in the USA and Europe than in Canada (Fig. 2) where the
majority of calves drink from buckets. The use of a bottle gener-
ally decreased as herd size increased (USDA, 2016). Calves fed
from an open pail are unable to perform their natural sucking
behaviour, whereas teat-based milking systems provide such
opportunity (Vasseur et al., 2010a). Calves suckle milk via nipple
slower than they drink from the bucket, which enables normal
clot formation in the abomasum and prevents gastrointestinal
disorders.

Feeding calves with waste milk is a common practice in many
countries (Fig. 2), especially on farms with greater milk produc-
tion (Santos and Machado Bittar, 2015). The milk of treated
cows is often used primarily for economic reasons, since it is
not suitable for sale but may replace the meal (reduced consump-
tion of healthy milk or milk substitutes). Farmers should be cau-
tious about using waste milk because of the increased risk for
transmission of infection and antibiotic residues to calves.

Additionally, hygiene of milk-feeding equipment is important
in preventing calf-to-calf disease transmission. The equipment
should be cleaned and disinfected between each calf. After each
feeding, most small farmers only rinse milk-feeding equipment
with water (USDA, 2016).

Water access is an important issue given that on many farms
calves do not have ad libitum access to water for a long period
after birth (Fig. 2). On small farms in the USA, calves have access
to water for the first time between day 15 and day 20 (USDA,
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2016). A common opinion of cattle breeders worldwide is that
suckling calves do not need water because they receive enough
fluid via milk. Some farmers do not give enough water to the
calves even later in their life, sometimes not before weaning.
The beginning of the free water access after the first week may
be related to starting with the consumption of concentrated
feed (Kertz et al., 1984). Provision of drinking water immediately
after birth could improve the growth and development of calves
pre- and post-weaning, potentially by stimulating rumen develop-
ment and thus increasing nutrient availability (Wickramasinghe
et al., 2019).

Calves will drink more water if they are about to get diarrhoea
or some other health issue (Kertz et al., 1984). However, in many
farms, diarrhoeic calves have limited access or no access to the
water. The owners give them rehydration solution two or more
times per day, but it may not cover completely their needs for

the fluid. Calves with diarrhoea lose large amounts of fluid and
electrolytes, resulting in dehydration and acidosis. Therefore, in
calves suffering from diarrhoea ad libitum access to water should
be provided. Water quality testing is also a procedure that is not
common in small farms. In the USA, cleaning cup/bowl waterers
or water tank/troughs is performed at least once per week (USDA,
2016), which is good practice.

Weaning is the first major feeding transition for calves and is
particularly stressful for the animal and challenging for the pro-
ducer. Weaning should be gradual and based on the calf’s ability
to eat solid feed (Vasseur et al., 2010a; USDA, 2016). Weaning of
calves is most frequently performed gradually using age as the
weaning criterion (Fig. 2).

Calf housing

The practice in the majority of small farms is to keep calves indi-
vidually, except in Serbia (Fig. 3), where young calves are most
often kept together with adult cattle (Stojiljković et al., 2018).
Individual housing is preferred from the perspective of infections
and diseases whereas group housing is beneficial regarding its
effects on social behaviour (Stanek et al., 2014). In a study by
Jensen and Larsen (2014) the type of housing (individual vs.
pair) did not affect clinical scores and health of the calves. The
use of large groups, rather than group housing itself, is responsible
for increased calf mortality and morbidity (Svensson and Liberg,
2006).

General aspects of disease prevention and treatment

Calf mortality and morbidity are important indicators of dairy
farm health and welfare status (Ortiz-Pelaez et al., 2008).
However, breeders often do not keep records on diseases, mortal-
ity, or use of medicines, which has been often perceived as an
extra workload instead of a necessary part of calf rearing
(Hötzel et al., 2014). Without good records, it is difficult to
judge the effectiveness of management practices on a long-term
basis (Vasseur et al., 2010b). Everywhere in the world, including
the countries observed, the most common diseases affecting calves
are diarrhoea and respiratory diseases, and also omphalitis

Fig. 3. Some practices regarding painful procedures, and housing of calves on small
farms. The values (percentages of the farms) are presented as integers from the ori-
ginal data; missing column – no numerical data or data was not found. References:
Vasseur et al. (2010a), Klein-Jöbstl et al. (2015), Santos and Machado Bittar (2015),
USDA (2016), Relić et al. (2018), Stojiljković et al. (2018), Ježek et al. (2019).

Fig. 2. Some practices regarding feeding and watering, and weaning of calves on
small farms in different countries. The values (percentages of the farms) are pre-
sented as integers from the original data; missing column – no numerical data or
data was not found; *Approximate value according to given data. References:
Vasseur et al. (2010a), Klein-Jöbstl et al. (2015), Santos and Machado Bittar (2015),
USDA (2016), Relić et al. (2018).
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(‘navel-ill’), arthritis (‘joint-ill’) and Trichophytia (‘ringworm’:
Lorenz et al., 2011; Moran, 2012; Stojiljković et al., 2018).
Klein-Jöbstl et al. (2015) found significant relations and interac-
tions between these diseases. The causative agents are microor-
ganisms that can survive long periods in the calf’s environment,
meaning that maintaining good hygiene is an essential preventive
measure against infectious diseases of calves (Lorenz et al., 2011;
Moran, 2012).

The appliance of sanitary measures on family farms is com-
monly selective and insufficient (Klein-Jöbstl et al., 2015;
USDA, 2016; Relić et al., 2017b; Stojiljković et al., 2018; Ježek
et al., 2019). In Slovenia and Serbia, the most frequently fly
and/or rodent control was applied, the least frequently farmers
practiced quarantine for newly purchased animals and disinfec-
tion barriers for vehicles and visitors (Relić et al., 2017b; Ježek
et al., 2019). Farmers show poor knowledge about certain disease,
which may be related to their low ability to recognize the problem
related to disease prevention (Relić et al., 2018). Problems may
also arise about the assistance and the treatment of animals. In
Slovenia and Serbia, the assistance at calving is always provided
by one-third of farmers; in the case of dystocia, about 15% of
farmers promptly call a veterinarian, but the rest first try to do
something by themselves (Relić et al., 2018). In Serbian farms,
the most common reason to call a veterinarian for a calf with
diarrhoea was ‘if the situation does not improve in a few days’
and for a calf with respiratory disease ‘when it is detected that
the calf has difficulty breathing’ (Stojiljković et al., 2018). In all
the mentioned cases, the veterinary help may come too late and
may be less efficient.

Factors influencing calf management on small farms

The term ‘stockmanship’ implies to the way animals are handled,
the quality of their daily management and health care, and how
well problems other than diseases are recognized and solved
(Waiblinger and Spoolder, 2007). Good practices should apply
to all farms, although a significant difference in management
exists between small and large farms including both conventional
and organic cattle farms (Klein-Jöbstl et al., 2015; USDA, 2016;
Pempek et al., 2017). The quality of stockmanship is influenced
by the personality, attitude, and behaviour of the farmer
(Hemsworth and Coleman, 1998). Attitudes can be modified
through experience and education (Kılıç and Bozkurt, 2013),
and behaviour of people who are dealing with animals is mostly
influenced by the level of empathy, economic stability, and prag-
matism (Relić et al., 2019). Small farmers vary from middle-class
family businesses to subsistence farmers and ‘hobby’ farmers. In
developing countries, they can be among the economically most
disadvantaged and vulnerable groups, somewhere on the verge
of surviving (Grace et al., 2008). Therefore, it is not always pos-
sible to expect they will be able to convey all the recommended
measures in calf rearing. In this regard, financial reasons often
make the farmer hesitate to call the vet for help, even in countries
with a high standard of living. Furthermore, some farmers find
local veterinarians as insufficiently competent in herd health
management, with low knowledge about effective measures, as
described by Svensson et al. (2018). Moreover, family farmers
manage their herd the way they learned from their ancestors
and often have difficulty in adopting new knowledge and tech-
nologies. Hötzel et al. (2014) identified in their study three
major issues regarding the choice of calf management practices:
(1) claims of labour, time or economic cost involved in a given

practice; (2) a practice considered as tradition and, (3) perceptions
regarding benefits or costs of the practice to the animal. ‘Reducing
labour’ or ‘saving time’ farmers presented as reasons to choose or
prefer the type of calf housing, feeding milk from a bucket, choice
of age for dehorning and to separate the calf from the dam soon
after birth. A tradition was a reason for giving a certain quantity
of milk to the calf, for rearing calves individually, for separating
the calves at birth from the dam, and for deciding to castrate or
dehorn calves. Perceived positive effects on calf health and growth
explained the choice of housing, bottle feeding and the quantity of
milk, which farmers considered as ‘adequate’ for a calf. Farmers
found advantage in individual housing because there is no occur-
rence of cross-suckling. In a study by Pempek et al. (2017), USA
producers from different operation types largely disagreed on the
benefits and risks of cow–calf separation, colostrum management,
and vaccination for respiratory disease. These authors emphasized
the need for additional research to gain a better understanding of
producers’ attitudes that might affect decisions related to the
implementation of key calf management practices.

Conclusion

In each of the countries considered here, the health and welfare of
calves are threatened by some omissions in rearing practices with
the major threats being related to the new-born calf management,
the feeding and watering management and the application of
hygienic measures. Regarding performing certain procedures,
the use of a calving pen is rare in Slovenia and Serbia unlike
other countries studied. Serbia markedly differs regarding the
use of navel disinfection, which represent a great risk for calf
health in this country. Austria stands out from the others by
the percentage of farms where calves are separated from the
cow within 6 h after birth. Slovenia, Serbia, and Canada are simi-
lar in the percentage of farms where calves receive the first colos-
trum meal within 4 h of birth. Colostrum quality control is rarely
performed on small farms in all countries studied, and most often
it is based only on visual assessment. Disbudding/ dehorning is
most often performed in Canada and Brazil. Individual housing
of calves is very common on small farms, with the exception of
Serbia. Gradual weaning and feeding waste milk to calves are
common practice, as well as feeding milk to calves via nipple,
the exception being Canada. In many countries, calves have no
water access in the first days or even weeks, a situation which is
not acceptable especially in calves suffering from diarrhoea.
Regardless of the country and its economic status, farmers’ deci-
sions on performing some practice is influenced, essentially, by
financial aspects and his sense of the necessity of a certain meas-
ure. Many farmers are well aware of the importance of proper calf
rearing, but others would need more incentive to improve calf
management. Positive experiences through education may change
the attitudes and traditional beliefs of farmers and direct them to
adopt better rearing practices.
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