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ABSTRACT - This study aimed to characterize the Brazilian dairy calves raising systems through a survey of major 
aspects of animal husbandry. One hundred seventy-nine producers and/or technicians were interviewed. The questionnaire 
addressed issues related to the management of the dry cow and the newborn, nutritional management of the liquid-feeding 
phase, housing, and health management. A third of newborn calves stay with their mothers for more than 24 h after delivery, 
and only 56% of the calves receive colostrum within the first 8 h of life. Four out of ten producers allow the calf to suckle
colostrum directly from the mother. Regarding the liquid diet, 44 and 35% of the farms provide marketable milk and discard 
milk for the calves, respectively. It was possible to identify several areas of improvement in the raising system; for instance, 
greater attention could be given to dry cows and the monitoring of births and to the establishment of adequate protocols to 
evaluate colostrum quality and feeding management.
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Introduction

High mortality and/or morbidity rates of newborn 
animals, caused mainly by failures in the transfer of passive 
immunity, are the main causes for this inefficiency in the
dairy activity. However, the identification of inadequate
handling practices and improvements in the processing of 
colostrum feeding can reduce mortality and consequently 
production costs.

Several factors can cause failures in passive immunity 
transfer, some of which are linked to the animal, both 
cows and newborns; others are linked to human factors 
such as producers and employees. With relation to the 
cow, factors can be linked to the calving number, breed, 
volume of colostrum produced, extension of the dry period, 
and presence of mastitis, all of which can influence this
transfer (Robison et al., 1988; Machado Neto et al., 1995). 
The newborn, on the other hand, should have the ability 
to consume and to absorb the colostrum constituents in 
adequate amounts (James et al., 1983; Losinger and 
Heinrichs, 1995), which is reduced over time after birth.

In several countries, some studies have already been 
conducted to understand how producers raise replacement 

animals (Machado Neto et al., 2004; Kehoe et al., 2007; 
Vasseur et al., 2010; Walker et al., 2012). Through these 
studies, it was possible to provide information on handling 
regarding the feeding and health management of the calves, 
all of which contribute to a reduction in the animal mortality 
and morbidity rates.

As regards the data from Brazilian systems, there 
is a scarcity of studies that characterize the production of 
dairy calves; in the literature, only one study focused on 
issues related to colostrum feeding, but in a specific state
of Brazil (Machado Neto et al., 2004). Despite the wealth 
of information, the study did not reveal more detailed 
information about the production of dairy calves considering 
dry cows and weaning. Unlike countries such as the USA, 
which maintain studies about characterization of milk 
production systems in order to understand and to identify 
problems, Brazil does not have a government program 
with this purpose. Thus, the objective of this study was to 
characterize the current dairy calf management practices in 
important dairy productions states (Minas Gerais, Paraná, 
and São Paulo), which can help with the understanding of 
challenges on dairy calf raising, labor training opportunities, 
and direction of future research.

Material and Methods

The questionnaire was developed based on information 
in the literature and field experiences and addressed issues
related to property identification (area, type of production
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system, property size), management of dry cows (drying 
criteria, location of the maternity paddock, dry-cow and 
close-up cow diet), calving management (reproduction 
technique, pen observation, calving assistance, percentage 
of assisted calving), newborn handling (first aid, time
until colostrum intake, volume of colostrum provided, 
colostrum storage, serum protein monitoring), calf nutrition 
management (feeding method, type of liquid diet, volume of 
milk offered, criteria of weaning), housing (type of housing, 
disinfection area, bedding), and health management (main 
vaccinations and diseases).

One hundred seventy-nine (179) producers and/or 
technicians from properties that were willing to participate 
in the study, located in the states of Minas Gerais (97/54%), 
São Paulo (49/27%), Paraná (28/16%), and others (Ceará 
(2), Goiás (2), and Distrito Federal (1)) (5/3%), which 
produced a daily milk volume of 105,236 L (35%), 92,870 L 
(31%), 97,574 L (32%), and 8,059 L (3%), respectively, were 
interviewed. In addition to the region, the properties were 
classified according to the volume of daily milk production
into one of the following categories: <200 L (44/23%), 201 
to 700 L (58/32%), and >701 L (77/44%). The interview 
was conducted based on a semi-structured questionnaire 
that was applied by a unique interviewer. The interviewees 
in some cases were the handlers of the calves, although on 
other occasions the owner and/or technician of the farm 
were the ones who answered the questionnaire, depending 
on the availability of both. Data collection occurred in 
November of 2012 at a technical event (61 interviews) 
and other interviews (118) occurred at the farm from July 
to November of 2013. The contact with these producers 
occurred through the industry, dairy cooperatives, and 
association of producers.

Data were summarized by simple or grouped descriptive 
statistics according to the production level to facilitate 
presentation, comparison, and discussion of the results. 
The non-probability sampling (judgmental sampling) was 
conducted while considering the availability and quality of 
data from producers. 

Results and Discussion

Almost a quarter of the interviewed properties produce 
up to 200 L/d of milk; 32% between 201 and 700 L; and 
44% produce more than 701 L of milk/d. According to 
IBGE (2006), the national average milk production is lower 
than 100 L. For the majority of these properties, milk was 
the main source of income, although other activities have 
been developed such as horticulture and egg production. 
With relation to the volume of milk produced, the greatest 
production class (>700 L) represented 88% of all milk 
producers. Although the profitability of different production
systems has not been studied, research related to Brazilian 
milk production costs have suggested evidence of the 
occurrence of gains with increased production scale (Lopes 
et al., 2007). Tradition and experience of the producers in 
milk production can be interpreted based on the amount 
of time the producers have been involved in the activity. 
The majority of the producers have been involved in dairy 
activities for more than 15 years; 24% of these producers 
have been involved in livestock production for more than 
25 years, thereby suggesting some expertise. However, 
we found that in many properties, the advanced age of 
the producer and the lack of a direct successor are factors 
that limit long-term investments in the dairy industry. 
This finding correlates with those of SEBRAE (2005),
which concluded that the Brazilian dairy livestock has a 
characteristic population of older and traditional producers 
who accepted lower profitability, a condition not accepted
by their heirs.

The predominant production system was grazing with 
supplementation (66%), followed by indoor housing (25%), 
and grazing with no supplementation (8%) (Table 1). Santos 
and Lopes (2014) compared the profitability of these
two types of systems (semi-feedlot × feedlot) on farms 
producing milk in the state of Minas Gerais and concluded 
that the immobilized money to produce one liter of milk 
is US$ 340.07 and US$ 368.87, respectively. A large 
difference in investments is evident in the immobilized land 

Table 1 - Characteristics of milk production systems by herd size (small, <200 L/day; medium, 201 to 700 L/day; large, >700 L/day)

<200 201 to 700 >700 All herds

Grazing with supplementation, % 71 91 52 66
Grazing with no supplementation, % 29 6 1 8
Indoor housing, % 0 2 47 25
Production/lactating cow, L/day 9.29 13.49 23.18 17.49
Average daily production, L/day 146.4 469.5 3,286.80 1,830.70
Lowest production, L/day 40 210 750 40.00 
Highest production, L/day 200 700 42,000  42,000
Volume of milk produced, L/day 5,570 22,070 288,980 316,620
Number of lactating cows 17 37 147 84
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for semi-feedlot systems and at the property considering 
the improvements and equipments for feedlot. The decision 
to define which production system should be adopted will
depend on the ability to produce forage (pasture or silage), 
personal preference for the system, and the ability to 
assume financial risks of the producer, since the property
capital will have a greater or lower liquidity.

The average milk production among all properties 
was 1,830.7 L/d, and varied from 40 to 42,000 L/d, 
which indicates a large variation in production among 
the characterized properties. Paraná State had the highest 
average productivity per lactating cow (30.25 kg) due to 
the type of production system (total feedlot), specialized 
animal, and favorable climate (temperate climate). 
Nevertheless, the maximum daily production per cow 
(42.31 kg) was observed in the Minas Gerais State, a region 
that presented the lowest average productivity (14.11 kg) 
due to utilization of non-specialized animals and a lack of 
feed supplementation at the majority of the properties. In 
another survey, Minas Gerais State presented an average 
milk production per lactating cow of 8.10 kg/day (SEBRAE, 
2005). The average milk production in the present study, 
despite being the lowest among all regions in the study, is 
above the average milk production of the state; however, 
this fact does not reduce the responsibility of the manager 
to constantly search for ways to improve this indicator.

The main criteria for dry-off lactating cows were the 
expected date of calving (61%), low milk production (34%), 
and the occurrence of sanitary problems (5%). Also, as the 
size of the property increased, the period between dry-off 
and the date of calving increased due to the breed pattern 
of the cows (Gyr × Holstein crossbred) and the lower 
persistence of lactation. Generally, animals with a greater 
percentage of genes from the Gyr breed have a shorter 
lactation period (Glória et al., 2006). When the criteria 
for drying was daily milk production, the minimum milk 
production to maintain lactating cows was 5 L for 59% 
of the properties, and between 15 and 20 L for 13% of 
the interviewees. The extension of the dry period has an 
important impact on the cash flow of the property and
the performance of the animals because it interferes with 
the relationship between productive (lactating cows) and 
unproductive animals (growing animals and dry cows) 
(Santschi et al., 2011), affects the incidence of metabolic 
problems in the post-calving period (Bachman and 
Schairer, 2003), influences mastitis prevention (Green et al., 
2007), and also affects colostrum production (Machado 
Neto et al., 1995).

The maternity paddock is located close to the barn, 
an employee’s house, or the owner’s house for 43, 32, 

and 11% of the properties, respectively. It is interesting 
to observe that for 14% of the properties the paddock is 
located in a remote location, far from the normal traffic of
people, which can lead to problems when a cow needs aid 
to calve, a fact that can lead to dystocia. According to the 
literature, this type of calving has a negative correlation 
with the mortality of calves and can affect the absorption 
of colostrum, interfere with body temperature regulation, 
and generate trauma that affects the cardiopulmonary 
system of the calf (Meyer et al., 2001; Lombard et al., 
2007). The importance of helping the cow during calving 
requires low financial investments when it comes to
ensuring adequate training of labor concerning the 
decision-making process and how to assist the calving 
process, as these are most effective at reducing the 
occurrence of unnecessary dystocia. In the present study, 
no correlation between dystocia and mortality could be 
established due to lack of necessary information.

Of the main reproduction techniques that are utilized 
to fertilize cows, artificial insemination is adopted by 59%
of the properties, followed by natural service (36%) and 
controlled service (4%). In properties that produce more 
than 700 L/d, the adoption of artificial insemination has a
success rate of 79%. Moreover, 75% of the interviewees 
considered calving ease when choosing which semen 
to utilize, a factor that is related to the rate of dystocia, 
which negatively affects the health of the cow and the 
calf (Dhakal et al., 2013). Dystocia is more common in 
primiparous cows because of their smaller size; the birth is 
considered to be a dystocia when there is a calving delay or 
when the cow finds it difficult to calve (Meyer et al., 2001).
Dystocia can cause hypoxia, significant acidosis, interfere
with the absorption of colostrum, and reduce the survival 
of newborns (Lombard et al., 2007). However, the lack of 
human intervention in dystocia can lead to the death of 
both cow and calf.

For 55 and 3% of the interviewees, observation of the 
maternity pen to identify the occurrence of calving takes 
place often during the day and the night, respectively. During 
the night, for 62% of the interviewees, no observations of 
the maternity pen took place. It is important that people 
visit the maternity pen so that they can help cows that have 
difficulty calving and also to perform first-aid measures for
newborns. To avoid the contamination of newborns with 
bacteria present in the maternity, the shortest time possible 
in this location is recommended. However, there are studies 
that show positive effects based on the interaction between 
the cow and her calf during the first hours of life of the
newborn (Paranhos da Costa et al., 2007; Toledo et al., 
2007). Moreover, contact between the handler and the calf 
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lead to the identification of some anomaly for both cow
and calf.

Four out of ten properties remove the newborn from the 
maternity pen within the first 8 h of life (Table 2), thereby
suggesting that 60% of newborns may consume colostrum 
in an uncontrolled manner. In these situations, the colostrum 
intake in an acceptable amount and time can be reduced 
since the newborn vigor, concentration of immunoglobulin, 
udder conformation, and maternal ability will have direct 
correlations with intake (Franklin et al., 2003).

Treating the navel was the main practice performed 
after birth, followed by colostrum feeding and removal of 
the membranes (Table 2). However, some of the properties 
(7%) treat the navel incorrectly or with an inadequate 
product; for instance, they may use ointment or a solution 
that kills screwworms when an iodine solution should be 
utilized. Failures in treating the navel can generate infection 
and hernias, cause omphalitis and myiasis, while also 
allowing pathogenic microorganisms to cause an ascending 
infection (Place et al., 1998). Data from the USDA (2008) 

Table 2 - Management of newborn and colostrum feeding practices by herd size

<200 201 to 700 >700 All herds

Separation from the dam                                                                     -------------------------------------------%-------------------------------------------
<8 h 18 36 51 40
8 to 24 h 18 31 36 31
24 to 48 h   18 10 7 10
>48 h 47 23 7 19

Early care of the newborn    
Removal of membranes 5 7 11 9
Colostrum intake 26 32 43 37
Dipping navels with iodine 53 52 44 48
Other 16 9 3 7

Time to receive first colostrum, diurnal calving   
<4 h 22 31 53 40
4 to 8 h   3 14 22 16
8 to 12 h    16 12 12 13
Dam 59 43 14 31

Time to receive first colostrum, overnight calving   
<4 h 0 10 17 12
Other morning 37 46 63 53
Dam 63 44 19 35

Colostrum storage    
No 92 81 64 74
Yes 8 19 36 26

Refrigerator 0 22 3 7
Frozen 100 78 97 93
Stored without refrigeration 0 0 0 0

Method of thawing colostrum    
Water bath 100 100 94 95
Microwave 0 0 0 0
Room temperature 0 0 6 5

Quality control    
No 100 98 80 89
Yes 0 2 20 11

Colostrometer 0 0 71 67
Visual analysis 0 100 29 33

Colostrum feeding method     
Bucket 3 8 12 9
Bottle 11 37 63 46
Esophageal tube 0 0 6 3
Dam 86 56 20 42

Colostrum volume fed in the first feeding   
2 L   3 10 32 20
3 L 17 31 33 29
4 L 0 4 9 6
>4 L 0 4 9 6
Dam 80 51 17 39

Monitoring of serum protein in calves    
No 100 100 97 98
Yes 0 0 3 2
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show that navel problems are the fourth factor that causes 
deaths in calves, with digestive and respiratory problems 
and calving complications as the first three factors.

Supplying calves with colostrum during the first 4 h
of life is performed by 40% of the properties in daytime 
calving; however, this percentage falls to 12% of the 
properties in nighttime calving (Table 2). Such a difference 
could be due to the absence of people in the maternity pen 
during the night, or due to the far distance of the maternity 
pen from the employee’s house. The cost:benefit ratio of
implementing a night watch system as well the motivation 
of the employee to identify calving and to offer colostrum 
to the calf during nighttime birth should be compared 
with the survival and performance of these newborns. In 
the majority of the properties with nighttime calving, the 
supply of colostrum is performed in the morning on the 
following day (53%) (Table 2). Vasseur et al. (2010), in the 
province of Quebec, Canada, found that 94.8% of newborns 
received their first meal of colostrum within the first 6 h of
life and that 40.9% received colostrum within the first 
2 h of life. However, the authors commented that this time 
interval is based on the moment when the calf was first seen
and not necessarily on the lifetime of the newborn, thereby 
suggesting that the time could be greater than 6 h.

The greater the milk production of the property, the 
greater was the percentage of those that provided colostrum 
in a period less than four hours, which was possibly due 
to the greater specialization and care associated with calf 
rearing. The time from calving to the intake of colostrum 
is a factor that correlates negatively with the transfer of 
passive immunity for calves, as the greater the time 
interval, the lower the efficiency of the absorption of
immunoglobulin (Kehoe et al., 2007). In the first 6 h of life,
the macromolecules that arrive in the intestine are absorbed 
intact without undergoing denaturation. However, with 
increasing age, the efficiency of absorption decreases, being
greatly reduced 16 to 18 h after calving, with no absorption 
occurring after 24 h (Johnson et al., 2007; Godden, 2008).

In 53% of the properties, the calves from nighttime 
calving received the colostrum only in the morning of the 
following day. Moreover, in 31 and 35% of the properties, 
the colostrum intake occurs directly from the cow when 
the calving happens during the day and night, respectively 
(Table 2). These findings contribute to an expectation of
low performance in animals from these production systems. 
This percentage of properties that leave the calf to consume 
the colostrum from the cow is very close to the value of 
36% that has been observed on US farms (USDA, 2008), 
although it is greater than the 15.6% presented by Vasseur 
et al. (2010) in Canadian herds. When newborns consume 

colostrum directly from the cow, the time of ingestion, the 
volume ingested and the colostrum quality cannot meet 
the requirements in order to guarantee the correct transfer 
of passive immunity. The success of the programs of 
colostrum intake and, consequently, the adequate transfer 
of passive immunity depend on three factors that may not 
be controlled when the animal consumes colostrum from 
the cow (Weaver et al., 2000; Godden, 2008).

In 74% of properties, the storage of surplus colostrum 
did not occur; this percentage was greater at properties with 
a lower daily milk production (Table 2). When storage is 
performed, the main form of storage is freezing followed 
by refrigeration. The bank of colostrum is an important 
alternative to maintain high quality colostrum on the 
property, as there is a difference in the concentration 
of immunoglobulin in the colostrum produced by cows 
(Weaver et al., 2000), and also there may be a low amount 
of colostrum production by some animals. Among the 
properties that store colostrum, only 11% evaluate the 
quality before storage and 33% of them perform a visual 
analysis, while 67% utilize a colostrometer (Table 2). In the 
United States, 13% of the producers that store colostrum 
measure the colostrum quality (USDA, 2008). The estimate 
of the colostrum quality by using the colostrometer is an 
easy and cheap method that can be utilized on any farm 
(Vasseur et al., 2009).

The majority of the properties provide colostrum via a 
bottle (46%), followed by colostrum intake from the mother 
(42%), a bucket (9%), and via an esophageal tube (3%) 
(Table 2). When calves are fed colostrum via a bottle, it is 
possible to offer feedings with a known quality and volume, 
although it is necessary to ensure adequate cleaning of this 
apparatus. The direct intake from the mother can result in 
an intake of inadequate quality, volume, and/or time, thus 
contributing to high failure rates of the transfer of passive 
immunity.

For 29% of properties, the volume of colostrum that 
is provided in the first meal to newborns is three liters;
for 20% of the properties this volume is two liters; and 
only 6% of the interviewees provide four or more liters of 
colostrum (Table 2). The recommendation is that a 43-kg 
calf should receive 100 g of IgG in the first meal (Davis and
Drackley, 1998); the volume needed will be dependent on 
the initial concentration of IgG in the colostrum. The better 
the colostrum quality, the less volume is needed to meet 
the requirements of the newborn and to guarantee adequate 
transfer of passive immunity. However, Faber et al. (2005) 
showed that the intake of 4 L of colostrum compared to 2 L 
improved the performance and future milk production. A 
way to evaluate the efficiency of the supply of colostrum
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is by monitoring the serum protein of newborns by using a 
refractometer of brix or of protein (Deelen et al., 2014). These 
tools have a very low cost, even though 98% of producers 
did not monitor the serum protein. The identification of
problems in acquiring adequate passive immunity did not 
allow for the correction of the problem in the calf, but helps 
to identify failures in the process and the need to train 
employees that are responsible for this task.

The artificial liquid-feeding system is adopted by 65%
of the producers, while yet another 35% of the systems 
still use natural feeding (Table 3). It is noteworthy that a 
large part of these 35% has daily milk productions lower 
than 200 L, raise crossbred animals, and milk cows that 
are allowed to be sucked by their calves. However, 15% of 
dairy milk production systems that produce above 700 L 
have been found to have suckling calves with their mothers. 
With natural milk feeding, it is not possible to offer known 
amounts of milk to calves; thus, in most of the systems 
the nutritional requirements of the animal cannot be met, 
which in turn limits performance (Davis and Drackley, 
1998). Moreover, the milk intake can be different among 
contemporary animals, and the formation of homogeneous 
lots in terms of weight and height is made more difficult
with differences in performances. The adoption of the 
natural milk feeding system makes it difficult to plan the
daily milk volume to be commercialized, and can result in 
greater income variation for the producer.

For the artificial milk feeding system, the bucket is the
main apparatus utilized to supply the liquid diet (71%), 
followed by the bottle (24%) and by the nipple bucket 
(3%) (Table 3). Only 2% utilize an automatic feeding 
system and 1% the gang feeding method using containers. 
The supply of liquid diet in the bucket is the most widely 
adopted because of its easy cleaning and the lowest time 
for the consumption by the calves. However, the supply of 
the liquid diet in a bucket does not meet the calf’s need 
to suckle, thus increasing the occurrence of non-nutritive 
suckling (Veissier et al., 2002) and cross-suckling among 
calves (Jensen and Budde, 2006), mainly when they are 
grouped.

Regarding the constitution of the liquid diet, 44% 
of the properties choose to provide marketable milk to 
calves; waste milk is the second most utilized diet among 
the interviewees (35%); and the use of milk replacer is 
adopted only by 13% (Table 3). We observed that among 
properties with a lower daily milk production, the main 
constituent of the liquid diet is marketable milk, since the 
majority of these calves suckle from their own mothers. 
However, at properties with greater milk production, the 
waste milk is the main constituent of the liquid diet due 

to the representation of this component in the production 
systems. Unfortunately, the use of waste milk in the feeding 
of calves is considered advantageous for the production 
system according to several technicians and producers. The 
supply of waste milk, for example, prevents the discard of 
waste milk in the environment as pollution and enables the 
commercialization of a greater volume of milk. However, 
it increases the risk of causing bacterial resistance due to 
the supply of sub-doses of antibiotics in the milk of treated 
cows, in addition to the greater occurrence of diarrhea 
due to the high bacterial load in the waste milk. Also, the 
supply of waste milk is associated with the possibility 
of the inoculation of mastitis pathogens when calves are 
grouped-raised and perform cross-feeding. Good-quality 
milk replacer results in animal similar to that associated 
with marketable milk (Hill et al., 2007); and it can present 
an economic advantage depending on the price paid per liter 
of milk. However, it separates the times associated with 
supplying the liquid diet and milking, thereby eliminating 
the dependence of calf production on the milking parlor.

The volume of liquid diet that calves receive in the 
first 30 days of life is lower or equal to 4 L/d for 41% of 
the interviewed properties, and 28% of the properties offer 
6 L/d to calves in the same period (Table 3). However, 23% 
of the properties still allow calves to suckle directly from 
their mothers, independently from the age of the calves. 
According to the NRC (2001), the nutrients that are found 
in 4 L of milk are enough to meet the requirements for 
maintenance and a daily weight gain of approximately 350 g. 
When the volume of milk increases to 6 L/d, in addition to 
meeting the requirements for maintenance, nutrients provide 
a daily gain of approximately 630 g. However, when calves 
suckle directly from their mothers, the volume of milk that is 
available to the calf depends on the intent of the milker when 
it comes to leaving more or less milk for the calf, and the 
ability of the cow to keep residual milk during the milking, 
compromising animal performance. 

In this study, the practice of offering water on the first day 
of life occurs in 53% of the properties, although for 35% 
and 15% of the properties water is provided to calves only 
from the fifth and tenth days of life, respectively. The supply 
of water to newborns is important since the first weeks of life 
because it is highly related to the concentrate intake (Kertz 
et al., 1984). The concentrate is offered to animals from the 
first day of life for 33%, from the fifth day of life for 38%,
and only from the fifteenth day for 19% of the properties. The
supply of concentrate in the diet of calves aims to stimulate 
rumen development, and therefore adapt the newborn to this 
component of the diet as soon as possible, allowing for the 
weaning of the animal (Quigley et al., 1990).
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Roughage is offered to calves on the first day of life by
22% of the interviewees, while for 31% of the interviewees 
the roughage is provided from the fifth day of life. Also, the

roughage is offered to calves only after weaning by 22% 
of the producers. For 85% of properties with daily milk 
production levels below 200 L, some type of roughage 

<200 201 to 700 >700 All herds

Feeding system                                                                                   -------------------------------------------%-------------------------------------------
Dam 78 40 15 35
Artificial rearing 22 60 85 65

Automatic feeding systems 0 0 2 2
Individual bucket 40 75 72 71
Bottle 60 22 22 24
Nipple bucket 0 0 4 3
Collective 0 3 0 1

Liquid diet    
Market milk 69 47 33 44
Waste milk 21 38 38 35
Transitional milk 7 5 8 7
Pasteurized milk 0 2 3 2
Milk replacer 2 9 19 13

Volume of liquid diet until 30 days of age   
≤4 L   19 32 55 41
5 L   0 7 5 5
6 L   11 29 34 28
8 L  0 2 1 1
>8 L 0 0 1 1
Dam 70 29 3 23

Volume of liquid diet for 31 days until weaning  
≤4 L   31 59 60 58
5 L  13 9 4 6
6 L   13 13 29 23
8 L  6 3 4 4
>8 L 6 0 1 1
Dam 31 16 0 8

Age at water access   
One day 50 52 54 53
From 5 days 36 33 35 35
From the 15th day 14 15 11 13

Age at concentrate access   
One day 21 29 40 33
From 5 days 26 40 42 38
From the 15th day 53 31 18 19

Physical form of concentrate    
Coarsely ground 83 66 48 59
Pelleted 17 34 50 40
Extruded 0 0 2 1

Age at forage access   
First day 26 23 21 22
From 5 days 32 29 32 31
From the 15th day 26 27 22 19
After weaning 15 21 26 22

Criteria for weaning    
Age 82 74 64 60

90 days 11 26 52 41
91 to 150 days 19 24 27 19
>150 days 70 50 21 40

Weight 9 15 24 25
90 kg 33 57 20 26
90 to 120 kg 33 14 32 55
>120 kg 33 29 48 19

Concentrate intake 9 11 12 15
700 g 33 20 25 16
700 to 900 g 33 20 33 21
> 900 g 33 60 42 63

Table 3 - Nutritional management of calves by herd size 
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source is offered to calves; this also occurs for 74% of 
properties with daily milk production levels above 700 L. 
In other words, the supply of roughage during the liquid-
feeding phase is predominant in the majority of properties. 
According to Drackley (2008), the replacement of milk with 
a solid diet (grains and forages) is a factor that contributes 
to the reduction of mortality and favors an increase in the 
body weight gain of calves. However, studies have shown 
that although the roughage intake during the milk-feeding 
phase for calves favors the rumen physical development 
(Hill et al., 2008), this slows the rumen papillae growth 
(Khan et al., 2011) due to the change in the fermentation 
profile (Sakata and Tamate, 1978). Several studies show
that the rumen development with regard to the number 
and size of papillae that will allow for the absorption of 
the final products of fermentation contribute to the energy
requirements of the animal and depend on the intake of 
concentrate feedstuffs (Bach et al., 2007; Khan et al., 2011) 
and not on roughage. In the meantime, the importance 
of fiber (amount, source, and size) in maintaining rumen
health and increasing the performance of the calf during 
the liquid-feeding phase has been observed in the latest 
research (Bach et al., 2007; Castells et al., 2012; Terré et al., 
2013), mainly for intensive feeding systems.

When asked about the main criteria for weaning calves, 
for 60% of the interviewees, the answer was age followed 
by body weight and concentrate intake (Table 3). For 70% 
of the properties with daily milk production levels below 
200 L, the weaning of calves occurs after more than 150 
days; in other words, the adopted criterion age is a function 
of the lactation of the cow, and not of early weaning. In 
Canadian herds, Vasseur et al. (2010) found that 66.7% of 
the producers also adopted the criterion age to perform calf 
weaning. Such a finding can be due to the practicality of
the operation, since the concentrate intake and body weight 
need to be routinely monitored. However, the concentrate 
intake always should be monitored because animals that 
consume less than 700 g of concentrate per day (large 
breeds) have inadequate rumen development at the time 
of weaning, which can compromise their performance in 
the next phase (Quigley et al., 1991). Other concerns are 
economic in nature because the liquid diet represents 60 to 
70% of the variable costs during the liquid-feeding phase 
(Santos and Lopes, 2014).

For the producers that choose the age at which to 
wean calves, the majority (41%) perform the weaning 
when the animal is 90 days old. However, for 40% of 
the interviewees, the age at weaning is greater than 150 
days, which can greatly increase the cost of replacement 
heifers (Table 3). The profile of properties that wean calves

at less than 90 days tends to be properties that are more 
specialized in milk production, using European breeds that 
reach high performance and have a reduction in the age 
at the first calving of the heifers. On the other hand, the
production systems that wean calves older than 150 days 
are those in which crossbreeds are utilized (Holstein × Gyr) 
and the productivity tends to be low.

The main housing systems are individual pen or 
collective paddocks, followed by collective pen and 
individual shelters (Table 4), such that 55% of calves are 
raised in groups and 45% individually. When animals are 
raised individually, there is a reduction in the dissemination 
of diseases as well as a reduction in the competition for 
feed (Veissier et al., 2002). However, animals that are raised 
collectively begin to develop playful, exploratory, and 
competitive behaviors that will be beneficial in the post-
weaning phase (Jensen and Budde, 2006). Furthermore, 
animals that have been raised together have greater 
behavioral flexibility, which is required in responses to
environment changes such as in a mixture of unfamiliar 
animals in the same group (De Paula Vieira et al., 2010). 
Individualization allows for the individual control of feed 
intake and leads to a quicker diagnosis of diseases and other 
management problems.

For 44% of the interviewees, shelter change location 
occurs when there is mud around the shelter; 24% perform 
the change weekly, 16% rarely change the shelter location, 
10% perform the change monthly, and only 5% were 
said to move the shelter daily. The need to move shelters 
periodically is due to the accumulation of feces and 
urine around the individual shelters, which facilitates the 
development of bacteria, ammonia, and the presence of 
flies, which is worse during the hot and humid months of
the Brazilian summer. 

One out of every five properties did not vaccinate calves
against any type of disease; at other properties, the main 
vaccinations are against blackleg, rabies, leptospirosis, 
Infectious Bovine Rhinotracheitis/Bovine Virus Diarrhea 
(IBR/BVD), salmonellosis, and pasteurellosis (Table 4). 
In the United States (USDA, 2008), the most utilized 
vaccinations at properties are the following: IBR/BVD 
(65%), leptospirosis (63%), and Bovine Respiratory 
Syncytial Virus (BRSV) (60%). The main diseases that 
affect calves during the liquid-feeding phase are diarrhea, 
tick fever, pneumonia, and worms (Table 4). For 54% of 
the interviewees, diarrhea affects calves between 8 and 15 
days of age, a period during which there is a reduction in 
the passive immunity of the newborn. In US herds (USDA, 
2008), the main diseases that affect calves daily are diarrhea, 
respiratory problems, and infection of the umbilicus.
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Conclusions

The calf production systems in important regions of 
Brazil need to improve some management practices, as 
many techniques that are recommended to increase the 
efficiency have not been adopted. Through this study, it was
possible to identify several areas that need improvement, 
mainly the establishment of adequate colostrum feeding 
protocols as well as the nutrition management during the 
liquid-feeding phase, with focus on quality and volume of 
liquid-feeding. It is clear that there is a wide opportunity 
for milk-replacer adoption and adjustments in the liquid-
feeding duration.
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