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ABSTRACT. The objective of this study was to characterise husbandry and technical-productive practices at the calf rearing 
stage in dairy farms in Los Lagos Region, southern Chile. A face-to-face survey was applied to 22 dairy farms in Los Lagos Region 
in 2017. All farms performed artificial calf rearing under either of two systems: total barn confinement (48%) or a mixed system 
that considers the first stage with confinement and the second stage in open-air paddocks (52%). More than half (52%) of the farms 
supplied fresh colostrum to the calf from its dam and the rest of the farms used bottle or oesophageal tube. Only 30% of the farms 
evaluated colostrum quality using colostrometer (densimeter) or refractometer. After the colostrum supply, milk replacers, waste milk, 
or a mixture of both were used for calf feeding. Most of the farms (66.7%) did not have automated milk-feeding systems and used 
bottles (88.9%) and buckets (11.1%) instead. On average, calves were handled by 1.5 caretakers (SD: 0.63) of which 63.4% (SD: 
40.2) were men. The average age for caretakers was 43.9 years (SD: 12.7), with 23.8% being less than 35 years old. Overall, results 
from this study can be used to identify key managements that could improve calves’ rearing productive traits.

Keywords: calves, dairy, health, nutrition, production.

INTRODUCTION

Currently, the demands of high production dairy farms 
have increased the incidence of reproductive, locomotion 
and metabolic-health problems (Riberio et al., 2017; 
Carvalho et al., 2019). These problems can lead to poor 
welfare (Calderón-Amor & Gallo, 2020), a decrease in 
milk production, economic revenues, all of which could 
be prevented by improving the rearing of replacement 
heifers (Probo et al., 2018; Machado et al., 2020). Heifer 
rearing influences the productivity and profitability of 
dairy herds (Mohd et al., 2015), which represents between 
15 to 20% of the total costs in dairy production systems 
(Heinrichs et al., 1993). 

When rearing replacement heifers, it is pivotal to 
consider production management such as practices 
during parturition (for both, the dam and the offspring), 
supply of colostrum, post-weaning feeding, grouping, 
health control, and housing infrastructure that guarantees 
a well-being environment (Murray et al., 2015; Bach 
et al., 2006; Raboisson et al., 2014; Staněk et al., 2014;  

Diao et al., 2017). Despite the economic importance of 
rearing replacement heifers, aspects related to feeding and 
general management are usually overlooked (Dobos et al., 
2001). According to Abuelo et al. (2019), in Australian 
dairy farms, this disinterest is reflected in high pre-weaning 
morbidity and mortality rates, reaching values close to 
35% and 7%, respectively. 

In Chile, milk production reached 2,275 million litres 
in 2020, of which 85% is produced in the southern part 
of the country (La Araucanía, Los Ríos, and Los Lagos 
regions with 6.7%, 31.4% and 46.3% of the total milk 
produced, respectively), which highlights the importance 
of dairy farms from this area (ODEPA, 2021). Here, dairy 
production, as indicated by Toro-Mujica et al. (2020) is 
performed under extensive and semi-extensive production 
systems, which are based on natural grasslands, improved 
natural grasslands, sown grasslands, and supplementary 
crops. In these systems, rearing replacement calves is 
commonly done in two stages. The first stage is carried 
out in roofed sheds in which individual and/or collective 
pens are kept. The second stage, called mixed, includes a 
mixture of an open-air patio and collective pens with a shed. 
Notwithstanding the above, given the natural variability of 
dairy production systems in southern Chile, Toro-Mujica 
et al. (2020) suggested that it would be possible to find 
heterogeneity in productive management performed during 
the calf rearing stage. Eventually, knowing these productive 
managements could lead to identifying improvements to 
reduce mortality rates, morbidity, and increase growth 
parameters and rumen development (Silper et al., 2014). 
Furthermore, it has been observed that growth rate during 
the calf rearing period affects mammary gland development 
due to a reduced peripubertal allometric mammary growth 
phase and altered responses to mammogenic stimuli (Geiger 
et al., 2016). Subsequent lactations are also compromised 
as a result of trying to get calves to their pubertal body 
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weight earlier due to epigenetic programming (Soberon 
et al., 2012; Margerison et al., 2013). Until now, there 
is scarce scientific data on calf management practices in 
Chile. Thus, the objective of this study was to characterise 
female dairy calf husbandry and technical-productive 
practices at the calf rearing stage in dairy farms in Los 
Lagos Region, southern Chile.

MATERIAL AND METHODS

The study was conducted according to the guidelines 
of the Committee of Ethics in Research in Social Sciences 
and Humanities of Pontificia Universidad Católica de Chile 
(protocol code 151216004 approved in 2016). 

DESCRIPTION OF THE STUDIED REGION

 
The study was performed in Los Lagos Region, 

latitude 39°17’14” to 40°40’51” and longitude 71°35’33” 
to 73°43’29”. This region has an area of 48,584 km2 
distributed in four provinces (Chiloé, Llanquihue, Osorno 
and Palena). Around 87% of the Chilean bovine production 
for both milk and beef is concentrated in the provinces of 
Llanquihue and Osorno (INE, 2007). Annual rainfall ranges 
from 865 to 1071 mm, with monthly average temperatures 

ranging from 6.6 to 16.2 ° C (DMC, 2020). In most of 
the provinces, the prevailing climate is temperate (Cfb) 
(figure 1). 

FARM SELECTION AND DATA COLLECTION

A survey was designed to characterise productive 
management practices commonly used at the rearing stage 
in dairy farms in Los Lagos Region, as it concentrates 
the greater milk production from the country. The survey 
was applied to 22 dairy farms that belong to the Chilean 
Federation of Dairy Producers from Los Lagos Region in 
February 2017. This trade association had approximately 
500 active members in Los Lagos Region. We chose farms 
that were representative of the range of a milk production 
greater than 1,500,000 L/year. In Chile, these types of 
farms produce 90% of the total milk production (Consorcio 
Lechero, 2019; ODEPA, 2021). 

Before applying surveys, selected farms were randomly 
contacted by phone for collaboration, and only 22 farmers 
volunteered to participate in the study. A similar recruitment 
method was previously reported by Vasseur et al. (2010) 
and Santman-Berends et al. (2014). In-person surveys were 
conducted with farm managers using a printed hard copy. 
The questionnaire had 54 questions, which allowed the 

Figure 1. The study zone at Los Lagos Region in southern Chile.
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identification of 95 variables. The full survey can be found 
as supplementary material. Before statistical analysis, the 
data were reviewed and then, for continuous variables, the 
outliers were identified using box plot graphics for their 
subsequent removal from the data set. In the categorical 
variables, the classification levels used in the survey were 
kept. 

SURVEY DEVELOPMENT

Two professionals (E.V.-B.-P. and P.T.-M.) with PhD 
in animal production and an agronomist (R.G.) developed 
the questions for the survey. The survey included general 
farm data (i.e., production system, size, and location) 
and specific questions related to the rearing stage, which 
included information on housing space, feeding, mortality, 
weaning and health parameters. The survey was divided 
into three sections: I. Farm data that included 13 general 
questions regarding farm characteristics (size, production 
system, and location); II. Calf management that included 
33 questions and III. Staff data that included 8 questions. 
Before using the final survey, a pilot survey was performed 
on 2 dairy producers from Los Lagos Region to evaluate 
clarity, the accuracy of response options, use of technical 
language and overall flow.

STATISTICAL ANALYSIS

The information collected in each survey was coded and 
stored in an Excel database (Microsoft Excel, Microsoft 
Corp., Redmond, WA). Firstly, data were used to describe 
the farms through quantitative descriptive statistics (mean, 
variances, minimums, and maximums) and qualitatively 
(percentage frequency). Secondly, paired relationships 
between calves’ mortality and all other variables were 
searched through regression analysis (quantitative variables), 
contingency tables, and X2 test (qualitative variables). The 
statistical software SPSS 11.5 was used for all statistical 
analyses.

RESULTS 

PRODUCTION SYSTEMS CHARACTERISATION

The average surface of the farms was 448 ha. Around 
48% of this area was used for dairy farming, 44% for 
pasture production and 11% for crop production (table 1). 
Most (80%) of the surveyed farms had grazing production 
systems, while the remaining 20% use mixed production 
systems (grazing animals in spring-summer and confined 
in winter with feeding based on conserved forages and 
concentrates). All farms performed milking twice daily 
and cows had an average lactation length of 307 days. 

On average, surveyed farms had 689 females (calves, 
heifers, and cows); however, wide variability was observed 
between farms, ranging from 90 to more than 3000 

females. Of the total number of cows, on average, 74% 
were lactating and had a calving interval of 382 days. 
More than half (59%) of the surveyed farms performed 
artificial insemination, while 27% combined artificial 
insemination and herd bull. The most common breed was 
Holstein (67%), however, 57% of the surveyed farms had 
more than two breeds. 

CALF RAISING HUSBANDRY PRACTICES

Housing. All farms performed artificial calf rearing under 
either of 2 systems: total barn confinement (47.6%) and 
mixed system that considers the first stage with confinement 
and the second stage in open-air paddocks (52.4%). In 
more than half of the surveyed farms (61.9%), calves 
management was carried out in groups of 5 to 50 animals 
(x ± SD: 17.5 ± 14.3). This management was performed 
from day 1 (at birth) in 26% of the farms, while 11% of 
the farms delayed it until one month of age. 

In all surveyed farms, the bedding material used at calf 
barns was wood chips. Only 25% of the surveyed farms 
had calf barns with temperature control. Regarding calf 
barn capacity, this was related to the number of cows in the 
herd (X2 20.98, df. 9, p = 0.013), with a capacity between 
101 to 200 animals with a space per animal of 1.5 to 2 
m2. The farm stocking rate was 0.92 cows/ha (standard 
deviation: 0.37) and the animal stocking rate for dairy 
production was 1.93 cows/ha (standard deviation: 0.59). 

Health. Most farms (85.7%) do vaccination and deworming 
programs. More than 80% of the farms reported mortality 
rates below 10%, and there was no relation between calf 
birth weight and calf mortality rate (X2 6.22 df.12; P=0.904) 
(figure 2). With regard to the type of health problems 
observed at the calf barn, the surveyed caretakers declared 
that 100% were of respiratory or digestive origin (table 2). In 
this study, there were not significant relationships between 
the presence of respiratory and digestive problems and 
mortality rates (P=0.62). 

Calf feeding practices. The results for newborn calf 
feeding management (table 3) showed that 52.4% of the 
farms supplied fresh colostrum to the calf from its dam. 
In the case that fresh colostrum from the dam was not 
being used, it was obtained from another recently calved 
cow during the milking routine (78.5%) or from frozen 
colostrum (21.4%). In both cases, the colostrum was 
supplied either through a bottle (68.8%) or by using an 
oesophageal tube (31.4%). 

In more than half (52.4%) of the surveyed farms, the 
evaluation of passive immunity transfer was carried out 
instead of evaluating colostrum quality, using refractometers 
or through blood tests. After colostrum supply, milk 
replacers, waste milk, or a mixture of both was used for 
calf feeding. Milk replacer was used in 90.5% of the 
farms, 71.4% of the farms used waste milk, and a mixture 
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Table 1. Descriptive statistics from 22 surveyed dairy farms from Los Lagos Region.

Quantitative variables Mean SE Minimum Maximum

Total surface (ha) 448.5 77.0 50 1020

Surface for dairy (total %) 48.8 4.9 18.5 79.2

Grazing surface (%) 44.1 4.2 12.0 70

Cropping surface (%) 11.3 2.4 1.3 42.3

Total number of females 688.5 182.7 90 3152

% of lactating cows 74.1 3.4 31.1 95.0

Calving interval (days) 381.7 7.4 330 424

Lactation length (days) 307.7 13.4 180 380

Qualitative variables Category Frequency

Production system Grazing 80.0

Partial total mixed ration 20.0

Milking per day Two 100

Breeding type Artificial insemination (AI) 59.1

AI and herd bull 27.3

Herd bull 13.6

Breed1 Holstein 66.7

Jersey 28.6

Red Friesian 33.3

Black Friesian 14.3

Other 23.8

Number of breeds used 1 42.9

2 47.6

3 9.5

Synchronised calving Yes 71.4

No 28.6

Calving distribution All-year-round 19.0

Seasonal2 81.0

1Percentage of farms with the breed.
2Concentration of calving in spring.

of milk replacer and waste milk was used in 33.3% of 
them. Most of the farms used more than one feed (milk 
substitute + waste milk or milk replacer + mixture), and 
only 27% of the farms exclusively used milk replacer. 
Most of the farms (66.7%) did not have automated milk-
feeding systems, and bottle feed (88.9%) and buckets 
(11.1%) were used. Milk feeding was provided in most 
of the surveyed farms twice a day (71.4%), however, due 
to automation, there were farms where a higher number 
of feedings was provided (ad libitum). Weaning time 
ranged from 1 to 4 months, and then feeding with starter 
concentrate and forage began from day 1 or at least from 
week 1, with one or two rations or ad libitum. Most farms 
(95.2%) used forage feeding based mostly on corn silage 
(78.9%). In most farms (66.7%), forage feeding was used 

for 2 months. Lastly, no relationship was found between 
calving time and feeding method. As observed in table 4, 
the seasonal breeding systems tended to present lower 
mortalities than non-seasonal breeding systems. 

Personnel in charge of the calves. On average, calves were 
handled by 1.5 caretakers (standard deviation: 0.63) of 
which 63.4% (standard deviation: 40.2) were men. The 
number of people in charge of the calves was positively 
related (P=0.003) to the number of cows on the farm. 
The average age for caretakers was 43.9 years (standard 
deviation: 12.7), with 23.8% being less than 35 years old. 
The educational level of 45% of the personnel responsible 
for the calves is basic education, while 35% had secondary 
education (table 5). 
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Figure 2. Distribution of calf’s birth weights and mortality in 22 surveyed dairy farms from Los Lagos Region.

Weaning criteria parameters. To transfer calves from 
the calf barn to the next productive stage/housing (after 
weaning), a combination of weight and age was the most 
used criterion (52.4% of the surveyed farms) (table 2). 
Most surveyed farms (71.4%) produce female calves as 
replacements. Calf weight at weaning ranged between 71 
to 120 kg in most farms (76%). 

DISCUSSION

PRODUCTION SYSTEMS CHARACTERISATION

As reflected by this survey, grazing systems are 
predominant in the humid temperate region of southern Chile 
(Keim et al., 2015). Synchronised calving was a common 
practice, with the higher (around 70%) concentration of 
calving taking place during the springtime as a strategy 
used to reduce feeding costs and calves’ survival rate, 
which is typical of grazing systems in humid temperate 
regions to match calving with a pasture growth that equals 
nutritional demands (Roche et al., 2017). In 71% of the 
surveyed farms, male calves were reared and sold for beef 
production. Male dairy calves represent 45% of the total 
animals used for beef production in Chile and Los Lagos 
region, they account for more than 2/3 of beef animals 
(INE, 2015).

CALF RAISING HUSBANDRY PRACTICES

Housing. At the surveyed farms, calf barn capacity was 
lower than the minimum of 3.3 m2 per calf recommended 
by Nordlund and Halbach (2019) and is considered highly 
determinant for air quality, having a major impact on the 
quality and moisture of the bedded surface in which the 
calves lie. Stocking rates are similar to those reported by 
Toro-Mujica et al. (2020) for dairy production systems 

in southern Chile. In addition, according to Svensson and 
Liberg (2006), group-housed calves should be maintained 
in pens of less than 10 calves, however, optimal health 
and growth performance can be achieved in groups of 20 
to 25, as larger groups of calves are associated with an 
increased risk of respiratory disease (Nordlund & Halbach, 
2019). In future studies, it will be of great importance to 
identify the criteria used for the cleaning and disinfection 
of pens, as well as the considerations for changing the 
bedding material, since this has an impact on the health 
of the animals.

Health. In this study, the lack of relationship between 
the presence of respiratory and digestive problems and 
mortality rates would be a consequence of the different 
recovery capacity of calves between farms, since the most 
common causes of pre-weaning mortality in dairy calves 
are neonatal diarrhoea and bovine respiratory disease 
(Pempek et al., 2017). As reported, the absence of other 
health problems could be a consequence of vaccination 
and deworming schedules, a common practice observed 
in more than 85% of the surveyed farms. 

More than 80% of the farms reported mortality rates 
below 10%. Mortality rates with ranges between 0 to 11% 
have been reported by different authors (Santman-Berends 
et al., 2014; Cuttance et al., 2017; Tautenhahn et al., 2020). 
In this study, mortality was not related to calving time 
and feeding method. Reiten et al. (2018) reported that 
this would be linked to the incidence and survival rate of 
season-dependent diseases such as diarrhoea and respiratory 
diseases. Regarding feeding methods, lower mortalities 
were observed when automated feeding methods were used. 
For the use of automatic feeding, it is necessary to handle 
the calves in groups. Relationships between grouping and 
calf health are controversial, for example, Svensson et al. 
(2006) associated group management with a higher risk of 
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Table 2. Characteristics of calf management in 22 surveyed dairy farms from Los Lagos Region.

Variable Category Percentage

Female calves’ productive purpose For sale 19.0

Replacement 71.4

Other 9.5

Weight at birth (kg) < 35 4.8

35-40 61.9

40-45 28.6

> 45 4.8

Calves weaning criteria Weight 38.1

Age 4.8

Weight and age 52.4

Need for space for new calves 4.8

Weaning weight (kg) 51-70 9.5

71-90 38.1

91-120 38.1

More than 121 14.3

Rearing place Pen 47.6

Mixed (outdoor + pen) 52.4

Animal capacity (n° head) Less than 100 23.8

101 a 200 52.4

201-300 9.5

More than 300 14.3

Controlled temperature Yes 25

No 75

Space availability (m2/animal) Less than 1 m2 /animal 0.0

1-1.5 m2/animal 15.8

1.5-2 m2/animal 57.9

More than 2 m2/animal 26.3

Diseases Respiratory 42.9

Digestive 33.3

Respiratory and digestive 23.8

Vaccination and deworming program Yes 85.7

No 14.3

Mortality (%) Less than 5 42.9

5-10 42.9

10-15 4.8

15-20 4.8

20-25 4.8

enteric and respiratory diseases, whereas Hänninen et al. 
(2003) and Babu et al. (2009) found that calves housed in 
groups had lower incidences of diarrhoea and were less 
likely to have respiratory disease compared with individually 
housed calves. Medrano-Galarza et al. (2017) reported that 
group size is one of the main contributors to health issues 
rather than group housing per se. However, in the present 
study, this was not observed. In this regard, Svensson and 
Liberg (2006) stated that group size is one of several risk 
factors associated with calf health and therefore many 
other variables can affect calf health.

In this study, there are few data on the clinical 
methodology and follow-up of the causes of declared 
mortality in calves. It must be considered that it is essential 
to prepare medical records, with data on mortality and 
morbidity, for the analysis of epidemiological behaviour 
to make long-term clinical management effective (Vasseur 
et al. 2010). Future studies should investigate further whether 
there are comprehensive preventive medicine protocols, 
with staff training on the factors that affect animal health 
(facilities, biosecurity, cleaning, clinical examinations) and 
clinical monitoring (laboratory diagnoses and treatments).
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Table 3. Calf feeding management in 22 surveyed dairy farms from Los Lagos Region.

Management Options %

Colostrum origin From the dam 52.4
From stored colostrum 47.6

Colostrum type Fresh 78.8
Frozen 21.4

Colostrum supply Bottle feed 68.8
Oesophageal tubing 31.4

Colostrum quantity and frequency 4 L/d, in 2 feedings 33.3
6 L/d, in 2 feedings 66.7

Colostrum check quality* Yes 30
No 70

Evaluation of passive transfer of immunity Yes 52.4
No 47.6

Milk feeding
Type of milk Milk replacer 90.5

Waste milk 71.4
Milk replacer and waste milk 38.1

Use of automatic milk feeding (Yes) 33.3
Type of feeding Bottle feed 88.8

Buckets 11.1
Lactation length 1 to 2 months 14.3

2 to 3 months 52.4
3 to 4 months 33.3

Milk quantity 2-4 L/d 15.0
4-6 L/d 75.0
6-8 L/d 10.0

Time of supply Morning 4.8
Afternoon 4.8

Morning and afternoon 71.4
Other time during the day 19.0

Concentrate feed
Use of concentrate feed Yes 100

No 0
Feeding frequency Ad libitum 71.4

One daily ration 9.5
Two daily rations 19.0

Quantity Less than 1 kg 25
1-2 kg 75

Forage feed
Use of forage feeding Yes 95.2

No 4.8
Type of forage Alfalfa hay 5.3

Corn silage 78.9
Meadow silage 10.5

Other 5.3
Use of forage feeding (months) 1 4.8

2 66.7
3 23.8
4 4.8

*Use of either refractometry or blood tests.
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Table 4. Relationship between mortality and breeding time and mortality and type of feeding in 22 surveyed dairy farms from Los 
Lagos Region.

Mortality
Calving Feeding

Non-seasonal Seasonal Manual Automatic

Less than 5% 22.2% 77.8% 0%* 100%*

Between 5-10% 0% 100% 66.7% 33.3%

More than 10% 66.7%* 33.3%* 33.3%* 66.7%*

*Values that differ from expected values P<0.05.

Table 5. Personnel in charge of the calves in 22 surveyed dairy farms from Los Lagos Region.

Variable Category Percentage

Educational level Basic 45

High school 35

Technical 15

University 5

Training at farm Yes 81

No 19

Training frequency Less than a month 17.6

Monthly 17.6

Every 6 months 52.9

Every 12 months 11.8

Personnel who perform handling and / or 
procedures in calves

Farm staff 52.4

Veterinarian 28.6

Both 19.0

Age (years) 18-25 9.5

26-35 14.3

36-45 38.1

46-55 9.5

More than 55 28.6

Work satisfaction Yes 85

No 15

Calf feeding practices. More than half of the surveyed 
farms used fresh colostrum for the calf from its dam, 
however, this contrast with Stanek et al. (2014), where 
all farmers supplied colostrum artificially. The latter is a 
recommended procedure as it ensures the recommended 
volume of colostrum supply (Moran, 2002).

The use of tubing for colostrum supply was observed 
in 23% of the farms, a value that exceeds the reported 8% 
of dairy farms in Canada (Medrano-Galarza et al., 2017) 
and 5% in the Czech Republic (Staněk et al., 2014). Large 
quantities of colostrum supplied through oesophageal tubing 
have been associated with reduced apparent efficiency 
of IgG absorption (AEA) and slightly lower serum IgG 
concentration compared with colostrum administered by 
nipple bottle (Lee et al., 1983). Colostrum administered 
by oesophageal tubing enters the rumen before moving 

into the abomasum and intestine (Lateur-Rowet et al., 
1983). Thereafter, it takes 2 to 4 h for the colostrum to 
leave the rumen. This interval may be the reason for lower 
AEA, because the intestine may mature during this time, 
thereby reducing the number of actively absorbing cells 
in the intestine.

In this study, most surveyed farms used colostrum 
from recently calved cows followed by those using frozen 
colostrum mostly supplied using bottles. As Costa et al. 
(2017) reported, the colostrum storage method, either 
by refrigeration, freezing or at room temperature (after 
fermentation or chemical treatment) for its subsequent use 
is a frequent practice that does not affect the nutritional 
composition or its immunoglobulin content. Irrespective 
of the type of supply, the amount of colostrum delivered 
was between 4 to 6 litres divided into two feedings. This 
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amount of colostrum was less than that indicated by Renaud 
et al. (2020) in farms in Ontario, where around 9.6 litres 
of colostrum were supplied within the first 24 hours of 
life. The amount of colostrum, along with its cleanliness, 
quality, and speed of administration, are some of the 
factors that Godden et al. (2019) and Pempek et al. (2017) 
associated with the improvement of serum IgG levels and 
with the survival rate and health of calves. However, in 
the present study, a relationship between the amount of 
colostrum supplied and calf mortality (X2 1.97, df 4, p = 
0.741) was not observed. 

Assessing colostrum quality before feeding is 
recommended as an important productive practice (Godden 
et al., 2019). Regarding colostrum quality, only 30% of 
the farms evaluated this parameter, using a colostrometer 
(densimeter), or refractometer. In a Canadian survey on calf 
management practices, only 23% of the farms evaluated 
colostrum quality (Medrano-Galarza et al., 2017), while 
Barry et al. (2019) reported 12.8% in Irish dairy farms. In 
contrast, a Czech survey reported that 44.1% of farmers 
measured colostrum quality (Staněk et al., 2014). As noted 
by Turini et al. (2020) the supply of high-quality colostrum 
ensures the delivery of immunity reducing pre-weaning 
morbidity and mortality. In this regard, values greater than 
≥10 g/L of IgG using radial immunodiffusion (Weaver 
et al., 2000) or ≥5.2 g/dL of total serum protein (Buczinski 
et al., 2018) are considered adequate.

The percentage of surveyed farms with automated 
milk feeders was higher than that described by Medrano-
Galarza et al. (2017) in Canadian farms, who reported 
their use in 16% of the surveyed farms and Stanek et al. 
(2014) in Czech dairy farms (2.2%). Among the advantages 
mentioned by Stanek et al. (2014) for the use of automated 
milk feeders, the most important were to provide greater 
amounts of milk, facilitate greater number of feedings, 
and greater social interaction. However, the health of the 
animals can be compromised if this feeding system is not 
handled properly (Svensson et al., 2006).

Personnel in charge of the calves. The number of persons 
working with calves was related to the number of lactating 
cows (P=0.005) and the size of the rearing place (P<0.001). 
However, Sischo et al. (2019) reported that in smaller 
dairy farms, it is usually common for a caretaker to be 
responsible for more than one task and, therefore, there 
would be an increase in the number of animals handled 
with the consequent increase in hours dedicated to the 
activity by the same worker. 

On average, personnel in charge of the calves had 
more than 36 years of age (table 5), which differs from 
the reports of Sischo et al. (2019) in North American dairy 
farms, where 40% of the calf managers were under 30 
years old, however, it should be noted that most the staff 
corresponded to immigrants or their descendants.

The educational level of the personnel in charge 
of the calves was consistent with the average years of 

schooling in the region which reached 10.1 years in 2017 
(CASEN, 2018). In this regard, only 5% of the personnel 
had university education, which contrasts with the reports 
of Sischo et al. (2019) who mentioned percentages of 37, 
11 and 24% for calf managers, calf feeders and treaters, 
respectively. It is important to note that the latter study 
was done in North America where the caretakers of calves 
and technical staff can be composed of qualified personnel 
coming from Latin American countries, which contrasts 
with the conditions of the present study.

Although the specialisation in animal production of the 
personnel in charge of the calves is scarce, this has changed 
at the local level through training courses, thus 82.4% of 
the farm’s staff received at least one training per year. 
Within the training topics related to calving management, 
as indicated by Schuenemann et al. (2013), those related 
to newborn-calf care practices (e.g., time and amount of 
colostrum administered) were fundamental for calves’ 
performance. In Chilean farms, it could be suggested to 
employ calf-specific personnel that may lead to increasing 
the specialisations of skills in the staff and the ability 
of veterinary practices to target training courses. In the 
United Kingdom (Mahendran et al., 2022) the development 
and implementation of standard operating procedures in 
conjunction with veterinary practices is becoming more 
common and even a requirement for some dairy contracts 
and this could be applied in Chile in the near future.

Weaning criteria parameters. In this study, the criterion for 
weaning partly agrees with studies from Europe. In the United 
Kingdom, farmers use age as the main weaning criteria, 
with an age ranging from 6 to 12 weeks (Mahendran et al., 
2022). In Czech dairy herds, Stanek et al. (2014) reported 
that calving in group pens predominated (67% of farms) 
and the main weaning criterion was age (61.7%) followed 
by intake of starter and concentrated feeds. It is noteworthy 
mentioning that none of the farmers used dry feed intake 
as a weaning criterion, which is a recommended practice 
as it is related to rumen development (Moran, 2002). In 
Switzerland, weaning calves with concentrate-dependent 
feeding regime has been shown to be an effective strategy 
to allow a faster physiological development without a 
negative impact on rumen development, weight gain, or 
health status (Roth et al., 2009). In line with this, Benetton 
et al. (2019) suggested that weaning based on individual 
concentrate intakes can lower overall milk consumption 
and maintain similar postweaning weights compared with 
calves weaned at a fixed age.

IMPLICATIONS AND LIMITATIONS OF THE STUDY

It is worth mentioning that this survey was performed 
on a limited number of dairy farms (n = 22) from Los Lagos 
Region, that according to farm surface, the number of animals 
and milk production per year represent large scale dairy 
farms (Consorcio Lechero, 2019). Large-scale dairy farms 
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represent 10% of total dairy farmers in Chile (Consorcio 
Lechero, 2019). These farmers are characterised by using 
more technology and recording more data compared with 
smallholder dairy farms (Chang’a et al., 2010). Thus, it 
may be expected that rearing conditions in most of the 
dairy farms in the country, would be poorest compared 
with the selected group that we are reporting in this study. 
Further studies will need to consider increasing sample 
size, including different types of production systems and 
farm size levels. In addition, future surveys should include 
an analysis of medical records from each farm.

Dairy farmers would benefit from the findings in this 
study since it has been demonstrated that benchmarking 
motivates them to improve dairy calf management (Summer 
et al., 2018). The survey showed some management 
practices that need to be improved and were not completely 
achieved or performed by a large proportion of the 
respondents. According to Mee (2008), key features of 
successful newborn dairy calf management are ensuring 
heifers and cows are moved in time to calve to suitable 
maternity housing, with discreet calving supervision and 
appropriate timing of any necessary calving assistance, 
immediate parturient evaluation of at-risk newborn calves 
and prompt movement of the newborn calf to hygienic 
calf housing. Furthermore, colostrum management is the 
single most important management factor in determining 
calf health and survival (Godden et al., 2019), and it is 
recommended that calves should receive colostrum three 
times during the first 24h at a dose of 5-6% BW, which 
was not the selected criteria used by farmers, who let 
calves to get fresh colostrum from their dams or received 
4 - 6 kg artificially divided into two feedings. This may 
be one of the reasons for the 20% of respondents with 
mortality rates greater than 10%, as AEA may be not 
successfully achieved. The results of the study suggest 
that other practices or managements should be further 
improved, for example: space per calf (>3 m2/calf), 
weaning criteria (based on starter intake, rather than age 
or weight), and lack of colostrum quality measurements,  
among others. 

In this study, twenty-two dairy farms from southern 
Chile were characterised by grazing systems where cows 
are milked twice a day and the use of artificial insemination. 
In the case of newborn calves, colostrum was supplied 
directly from the dam or through other approaches such 
as oesophageal tubing. Evaluation of colostrum quality 
and passive transfer of immunity, as well as automated 
feeding, are not predominant in this region but appear to 
be an upward trend.

Due to the limited sample size, it was not possible to 
identify that the calving system and feeding method were 
related to calf mortality. The impossibility of identifying 
significant relationships between variables arises from the 
heterogeneity of the dairies, both in dimensional terms and 
type of production systems as well as in relation to calf 
management. In this way, and considering the multiple 

variables that conditioned calf mortality, more research 
is required, with a greater number of farms, which will 
provide a suitable data set for multivariate analysis. It is 
very important to note that 22 dairy farms were surveyed 
and therefore our data is not a reflection of the Chilean 
dairy production.

Overall, results from this study can be used to identify 
key managements that could improve calves’ rearing 
productive traits but caution must be paid as our data 
does not represent Chilean dairy production systems. 
For example, farmers should reduce barn-stocking rate, 
supervise pens disinfection and cleanliness, avoid humidity 
of bedding, measure colostrum quality, supply colostrum 
artificially, improve management of automatic feeding 
systems and implement a clinical protocol to monitor 
calves’ health. 
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