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Body size in beef cows and its influence on calf production

Tamanho corporal de vacas de corte e sua influência na produção de 
bezerros

Carina Crizel da Vara1; Magali Floriano da Silveira2; Ricardo Zambarda Vaz3*;
João Restle4; Diego Soares Machado5; Stefani Macari6

Highlights:
Light size cows are more productive.
Non-ideal nutritional conditions limit reproductive performance.
Heavier cows produce heavier calves.

Abstract

Cattle farming becomes more intensive when the productive efficiency of the cows is increased, and 
nutrition is adjusted to the animal biotype. Eighty purebred Charolais and Nellore cows and their 
crosses between 3 and 7 years of age, were grouped for body weight at calving into Light (332.6 kg), 
Moderate (385.3 kg) and Heavy (444.6 kg). Cows and their calves were weighed at calving, at 63 days 
(early weaning) and at 210 days. The estimated milk production of the cows was evaluated by manual 
milking at 21, 42 and 63 days postpartum. The difference in the weight of the cows at calving was 
maintained during lactation and at 210 days postpartum. The body size of the cow did not influence 
milk production. Heavier cows produce heavier calves up to 365 days of age compared to lighter cows. 
The reproductive performance of the cows is not affected by their weight. The production of kilograms 
of calf for every 100 kilograms of cow at calving and weaning is higher in Light cows. The production 
of kilograms of calf adjusted for the pregnancy rate of the cows is higher in Heavy cows. Production 
efficiency in kilograms of calf per area is lower in Heavy cows.
Key words: Efficiency. Frame. Milk production. Weight gain.

Resumo

A intensificação da pecuária de corte ocorre quando se busca o aumento da eficiência produtiva da vaca, 
e o ajuste da nutrição ao biótipo animal. Oitenta vacas cruzas Charolês, Nelore e suas cruzas entre 3 
e 7 anos, foram agrupadas quanto ao peso corporal ao parto em Leves (332,6 kg), Moderadas (385,3 
kg) e Pesadas (444,6 kg). Vacas e os seus bezerros foram pesados ao parto, aos 63 (desmame precoce) 
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e aos 210 dias. A estimativa da produção de leite das vacas foi avaliada com ordenha manual aos 21, 
42 e 63 dias pós-parto. A diferença ao parto no peso das vacas se manteve durante a lactação e aos 
210 dias pós-parto. O tamanho corporal das vacas não influenciou a produção de leite. Vacas de maior 
peso produzem bezerros mais pesadas até os 365 dias de idade quando comparadas às vacas leves. 
O desempenho reprodutivo das vacas não é afetado pelo peso das vacas. A produção de quilogramas 
de bezerros para cada 100 quilogramas de vacas ao parto e ao desmame é maior em vacas Leves. A 
produção de quilogramas de bezerros ajustados para a taxa de prenhez das vacas é maior em vacas 
Pesadas. A eficiência de produção em quilogramas de bezerros por área é menor para vacas Pesadas.
Palavras-chave: Eficiência. Frame. Ganho de peso. Produção de leite.

Introduction

For beef farming to become more intensive it is 
essential to seek greater productive efficiency for 
the cow within the production system. In Brazil, 
the herds of livestock suffer from beef cattle have 
low pregnancy rates and long calving intervals 
(Silva et al., 2015). This directly compromises the 
efficiency of the farm, and limits beef production in 
the country.

Reductions in the interval from birth to the first 
postpartum oestrus, in addition to other factors, 
is determined by nutritional management (Beck, 
Stewart, Gadberry, Haque and Biermacher, 2016). 
The level of nutrition also has an influence on the 
weight of the calves at weaning, which is a result 
of the milk production of the cows (Lemaster, 
Taylor, Ricks, & Long, 2017). Under conditions of 
feed restrictions or insufficient intake to meet the 
requirements of the cow during lactation, nutritional 
anoestrus occurs (Funston, Larson, & Vonnahme, 
2010), caused by the increased energy requirement 
of the lactating cow (National Research Council 
[NRC], 2016).

The costs of calf production are high, and in order 
to achieve better economic results, adjustments in 
production systems are necessary with the aim of 
achieving greater production efficiency. Gonçalves 
et al. (2017), evaluating the costs of calf production 
in a breeding system where the calves are sold at 
weaning, found negative profitability in production 
systems with a 60% birth rate, the balance point 
being a birth rate of 85%, at which point, providing 
errors are minimised, the breeding system becomes 
sustainable.

When feeding consists basically of native 
pasture, it becomes difficult to achieve high 
productivity. In addition to the above factors, 
adjusting available nutrition to the animal biotype 
being bred should be taken into consideration 
(Farias et al., 2018a,b). Choosing the right animal 
for the environment is essential for increasing the 
productivity of breeding herds, and the animal 
should adjust to the environmental conditions and 
produce in a sustainable way. The aim of this study 
was to evaluate different body sizes in beef cows 
of maternal ability and the productive efficiency of 
breeding herds in natural pasture.

Material and Methods

Study location

The experiment was carried out at the Beef 
Livestock Laboratory of the Department of Animal 
Science at the Federal University of Santa Maria, 
located in the Central Depression of Rio Grande 
do Sul, at 29º43’ S and 53º42’ W at an altitude 
of 95 m. All procedures were approved by the 
Institutional Committee on Animal Use (CEEA nº 
8250-2015).

Animals, treatment, diets and management

Eighty pairs of cows, aged from 3 to 7 
years were used, with calves resulting from the 
continuous alternating crossing of the Charolais 
and Nellore breeds; these were grouped into three 
weight classes, which were formed based on the 
standard deviation of the mean body weight of the 
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batch of cows at calving. The following groups 
were formed by adding or subtracting 0.5 standard 
deviations (53.99 kg) from the overall mean weight 
of the cows, of 386.59 kg: light (cows with a mean 
weight of 332.6 kg, ranging from 282 to 361 kg), 
moderate (cows with a mean weight of 385.3 kg, 
ranging from 363 to 420 kg) and heavy (cows with 
a mean weight of 444.7 kg, ranging from 423 to 525 
kg). The treatments included a total of 26, 28 and 
26 cows for the light, moderate and heavy groups 
respectively.

Of the 80 cows, 40 were pure or crossbred with 
a predominance of Charolais blood (C, 11/16C 
5/16N and 21/32C 11/32N) and 40 were pure or 
crossbred cows with a predominance of Nellore 
blood (N, 11/16N 5/16C and 21/32N 11/32C). To 
minimise the effect of the different genetic groups 
and the different ages of the cows, an equivalent 
distribution by age and genetic group was made in 
the three body-size groups.

The cows were kept as a single batch on native 
pasture, at a mean stocking rates density of 0.6 
AU/hectare (AU = animal unit = 450 kg). Grasses 
and legumes make up a large part of the botanical 
composition of natural pastures, with the grasses 
mainly represented by Paspalum notatum along the 
tops and slopes of hills, and stoloniferous grasses, 
such as carpetgrass (Axonopus fissifolium), in wet 
lowlands. Included in the legumes are some clovers, 
family Desmodium being prominent. Where the 
animal load is greater than the carrying capacity, 
there is a reduction in this plant community, with 
an increase in the number of compounds, such as: 
Solivapterosperm, Conyzabanariensisand Senecio 
brasiliensis (Andrade et al., 2015). Recently, 
Eragrotis Plana Nees has become more widespread 
(Andrade et al., 2015).

The cows, both pre- and postpartum, received 
a supplement of calcium salts in the proportion 
of 60 and 100 g cow-1 day-1 fatty-acid calcium 
salts (Megalac®-E, Church & Dwight Company), 
following the recommendations for the product, 

but adapted for the weight of the cows under study. 
During the breeding period, a rotation system 
with two paddocks was used to separate the cows 
for mating based on breed to maintain continuous 
alternating crossbreeding.

After weaning, the calves were all submitted to 
the same feeding management. Early weaning of the 
calves took place on average 63 days postpartum. 
The calves were permanently separated from the 
cows and kept in a pen for 10 days to reduce the 
stress of being separated from their mothers, with 
access to good quality water and supplemented 
with feed containing 22% crude protein and 75% 
total digestible nutrients. Afterward they were then 
maintained on a pasture of Tifton grass (Cynodon 
spp.) supplemented with concentrate equivalent to 
1% of live weight, containing 20% crude protein 
(maize, soybean meal and wheat meal). From five 
to 12 months of age, they bran on native pasture 
without supplement.

The breeding period was 90 days; the method of 
breeding was natural mating, with bulls previously 
tested for their service capacity. Four previously 
tested bulls were used, two Charolais and two 
Nellore. Sixty days after the end of the breeding 
period a diagnosis of pregnancy was carried out 
by manual rectal examination and the use of 
ultrasound. Throughout the experimental period 
the cows received mineral supplement in troughs, 
formulated to be consistent of the category based 
on the stage of the production cycle. The control of 
endo- and ectoparasites was carried out strategically 
using full spectrum products, with the vaccinations 
following the timetable of the Brazilian Ministry of 
Agriculture, Fisheries and Supply.

Measurements and calculations of indicators

The cows and calves were weighed during the 
first 24 hours after calving, at weaning (63 days 
postpartum), at the end of the breeding period and 
during the diagnosis of pregnancy. Weighing was 
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also carried out every 21 days to control and adjust 
the stocking density. Daily variations in weight 
were determined from the difference in body weight 
between weighing divided by the number of days 
between weighings.

The production efficiency of the cows at calving 
and weaning was calculated by dividing the weight 
of the calves at weaning by the body weight of 
cows at calving and weaning respectively, and 
multiplying by 100, with the result in kilograms of 
calf for every 100 kilograms of cow in the herd (M. 
F. Silveira et al., 2019b). The calf production index 
was determined by multiplying the pregnancy rate 
of the cows by the weight of the calves at weaning, 
expressed in kilograms of calf weaned per cow in 
the herd (M. F. Silveira et al., 2019b).

The area required for production by the cow-
calf pair was determined based on the body weights 
of the two categories and the animal load used to 
maintain the herd. The overall productive efficiency 
was evaluated up to 210 days postpartum. For this 
calculation, the total production of the cow-calf pair 
in kilograms was divided by the area required for 
their maintenance.

Evaluation of milk production and quality

The milk production efficiency of the cows was 
determined in kilograms of milk for the production 
of one kilogram of calf (kilograms of milk/kilogram 
of calf), and as a percentage of the probable milk 
consumption of the calf for its gain in body weight 
(kilogram of calf/kilogram of milk*100).

Milk samples were collected 21, 42 and 63 days 
postpartum. Milk production was measured directly 
by manual milking. The cows were separated 
from their calves in the morning (one day before 
collection) and kept in a closed paddock. At 18h00 
the cows were again placed with the calves, where 
they remained for 30 minutes, to completely empty 

the udder. The calves were again separated from their 
mothers, remaining in the pen until the following 
morning. Milking the cows began approximately 
12h00 hours after the last calf feeding. For this, 
the cows were constrained by the neck and 3 m L-1 
oxytocin were applied intramuscularly to facilitate 
descent of the milk. Milking was performed on two 
milk let down of the udder, one frontal and one rear. 
The resulting production was multiplied by two to 
obtain the total milk production of the udder, and 
later adjusted for 24h00 hours (M. F. Silveira et al., 
2019b). Total milk production was estimated from 
the sum of the measurements from days 21, 42, and 
63 postpartum, individually multiplied by 21.

Individual 100 m L-1 samples were collected 
from the milk taken from the cows and sent to the 
Laboratory of the Dairy Herd Analysis Service 
(SARLE) at the Food Research Centre (CEPA) of 
the University of Passo Fundo (UPF) to determine 
the physical composition of the milk, including the 
levels of fat, lactose, total dry extract, defatted dry 
extract and crude protein. Intermediate evaluations 
were removed from the results as there was no 
difference between weight groups for the parameters 
under evaluation, and only the mean production of 
the milk and its components were considered.

Statistical analysis

The experimental design was completely 
randomised. The collected data were subjected 
to analysis of variance, including in the statistical 
model the fixed effect of cow size, with age and 
genetic group used as covariates. The data were 
analysed using the SAS v 6.08 statistical software 
(Statistical Analysis System [SAS], 2001), adopting 
5% as the maximum significance level by t-test. The 
pregnancy rate was analysed using the Chi-square 
test at 5% significance.
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Results

The weight of the cows differed (P<0.05) for 
body size in each of the evaluations, from calving to 
the diagnosis of pregnancy, keeping the difference 
between weight groups (Table 1).

Calves born from light cows were less heavy 
at birth compared to those from cows classified as 
moderate or heavy (Table 1). At weaning, calves 
from heavy cows were superior (P<0.05) in weight 
(88.6 kg) compared to calves from moderate (82.1 

kg) and light (72.2 kg) cows, which did not differ 
from each other (P>0.05).

After weaning, the weight of the calves differed 
(P<0.05) from 150 to 210 days of age, with calves 
born from heavy cows being heavier compared to 
those from moderate and light cows. At 365 days, 
the calves of heavy cows (185.1 kg) were superior 
(P<0.05) to the calves of light cows, but did not 
differ (P>0.05) from those of moderate cows (178.8 
kg), which in turn did not differ from the calves of 
light cows (168.5 kg).

Table 1
Mean values and standard errors for weight characteristics with variations during lactation in beef cows and 
their calves, classified for different body types

Characteristic Light Moderate Heavy
Weight, kg
Cows at calving 332.6±4.7c 385.3±4.0b 444.7±4.9a

Cows at weaning 337.0±6.5c 390.5±5.6b 447.6±6.9a

End of breeding 358.8±6.1c 410.8±5.3b 470.0±6.5a

Diagnosis of pregnancy 397.0±6.5c 450.4±5.6b 512.5±6.9a

Calves at birth 32.3±0.9b 35.4±0.8a 35.8±1.0a

Calves at weaning (63 days) 72.2±1.8b 82.1±1.5b 88.6±1.9a

Calves at 150 days 135.4±4.3b 147.6±3.7a 149.3±4.6a

Calves at 210 days 152.1±5.0b 167.6±4.3a 170.7±5.3a

Calves at 365 days 168.5±6.0b 178.8±5.2ab 185.1±6.3a

Mean variation in body weight, kg day-1

Cow from calving to weaning 0.06±0.05a 0.08±0.04a 0.04±0.05a

Calf from birth to weaning 0.74±0.02b 0.74±0.02b 0.83±0.02a

a, b, c on the same line differ (P<0.05) by t-test.

Up to weaning, the average daily gain in body 
weight in calves born to light and moderate cows 
was lower (P<0.05) than in calves born to heavy 
cows.

The pregnancy rate of the cows was similar 
(P>0.05) for the three cow weight groups, with mean 
values of 84.6, 85.7 and 88.4% for light, moderate 
and heavy cows respectively (Table 2).

Light cows were more efficient at calving and 
weaning at 63 days, producing more kilograms of 
calf for every 100 kilograms of cow in the herd, 
compared to the moderate and heavy cows.

Associating the weight of the calves at weaning 
with pregnancy, the heavy cows produced 78.5 
kilograms of calf per cow in the herd, which was 
superior (P<0.05) to the 70.4 and 67.1 kilograms of 
calf of the moderate and light cows respectively.
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Table 2
Mean values and standard errors for production characteristics in cattle herds of different body types

Characteristic Light Moderate Heavy
Pregnancy, %# 84.6 85.7 88.4
Efficiency of the cow at calving1, kg 23.7±0.5a 21.3±0.4b 19.9±0.5b

Efficiency of the cow at weaning2, kg 23.4±0.6a 21.1±0.5b 19.9±0.6b

Calf production index3, kg 67.1±1.5b 70.4±1.3b 78.5±1.6a

Production area up to 210 days4, ha 1.35±0.03c 1.52±0.02b 1.69±0.03a

Production of the cow-calf pair, kg 184.2±6.3a 197.3±5.5a 202.7±6.7a

Overall productive efficiency5, kg/ha 106.8±2.0a 100.7±1.7a 93.1±2.1b

a, b, c on the same line differ (P<0.05) by t-test;# - Chi-square test;
1 - Calf weight at 63 days/cow weight at calving*100;
2 - Calf weight at 63 days/cow weight at weaning at 63 days*100;
3- Calf weight at weaning at 63 days*cow pregnancy/100;
4 - Weight of the cow and calf/405 (0.9 AU);
5 - Production of the cow-calf pair in kilograms/area required for production.

The area of pasture necessary to maintain 
the cow-calf pair, from calving up to 210 days, 
increased with the increase in animal biotype. Light 
cows required 1.35 ha, which is less (P<0.05) than 
the 1.52 hectares needed for moderate cows, and 
these were both less than the 1.69 hectares required 
to maintain the heavy cow-calf pair. However, 
kilogram production was similar between the 
three animal biotypes (P>0.05). Combining these 
two factors to determine the overall production 

efficiency, lower values per hectare for kilogram 
production in the cow-calf pair were found in the 
group of heavy cows than in the moderate and 
light cows, with no difference between the last two 
groups (P>0.05).

Mean daily milk production was similar (P>0.05) 
for the three body sizes, with values of 5.64, 6.18 
and 6.21 litres per day for the light, moderate and 
heavy cows respectively (Table 3).

Table 3
Mean values and standard errors for milk production and milk quality in cattle herds of different body types

Characteristic Light Moderate Heavy
Mean milk production, litres 5.64±0.54a 6.18±0.30a 6.21±0.45a

Milk efficiency, % 0.13±0.01a 0.12±0.00a 0.14±0.00a

Milk efficiency, litres kg-1 7.92±0.64a 8.28±0.36a 7.32±0.53a

Mean fat 3.70±0.27a 3.47±0.15ab 2.79±0.22b

Mean protein 3.13±0.14a 2.97±0.07a 2.84±0.11a

Mean lactose 4.68±0.09a 4.65±0.05a 4.68±0.07a

Mean total dry extract 11.98±0.35a 11.69±0.19a 11.24±0.29a

Total defatted dry extract 8.27±0.19a 8.24±0.11a 8.55±0.16a

a, b, c on the same line differ (P<0.05) by t-test.
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The composition and quality of the milk were 
similar between the cow sizes for protein, lactose, 
dry extract and defatted dry extract. In the production 
of milk fat, light cows were superior to heavy cows, 
and did not differ from moderate cows, which in 
turn did not differ from heavy cows.

Discussion

The weight at calving and at the beginning and 
end of the reproductive period are important, as 
they show a positive correlation with higher rates of 
pregnancy in the cows (Bohnert et al., 2013; Gutiérrez 
et al., 2014). When feeding conditions are not ideal, 
milk production and the consequent development 
of the calf may be impaired (Scasta, Henderson, 
& Smith, 2015); but especially reproduction, 
as this is not a priority in nutrient partitioning 
(Burns, Fordyce and Holroyd, 2010), and shows 
responses which are inconsistent with productive 
livestock. Lactation is the most challenging period 
for the cows. Nutritional demand increases up 
to the peak of milk production around the eighth 
week of lactation, showing a gradual increase 
(NRC, 2016). Under conditions of quantitative and 
qualitative limitations on grazing, these demands 
are generally not completely met, with the cows 
using their body reserves (Bohnert et al., 2013) to 
maintain production, affecting their performance 
as a result. While the cows are still growing, this 
may be aggravated by the greater body size of the 
cows and, consequently, their greater nutritional 
demand (Farias et al., 2018a), which can influence 
reproduction (Farias et al., 2018b; Bitencourt et al., 
2020), or by the demands of growth competing with 
and affecting the reproductive performance and 
productivity of the herds, even when maintained 
under good nutritional conditions (Castilho et al., 
2018).

Greater body weight in the calves at birth is 
a result of the greater body weight of the cows, 
which is associated with greater morphometric 
measurements and, consequently, a larger internal 

space for maintenance of the vital organs and the 
reproductive system in the abdominal cavity of 
heavy cows (Mota, Mariz, Ribeiro, Silva, & Lima, 
2015), in addition to greater placental nutrition of 
the foetus, a phase that is crucial to its development 
(Funston et al., 2010). This can be seen in cows with 
a predominance of the Nellore breed, where those 
of larger body size produce heavier calves at birth, 
probably due to the limited space for embryonic 
and foetal development in the abdominal cavity of 
smaller cows (Farias et al., 2018a).

After weaning, calves born to heavy and 
moderate cows continue to be larger and to show 
greater development than calves born to smaller 
cows; This is probably due to their greater size 
and adult weight, part of which is genetically 
inherited from their larger mothers. This determines 
greater development and greater body weight at 
the various stages of their lives, where, during the 
post-weaning period, development is dependent on 
individual potential and on the influence exerted by 
the environment and management (D. D. Silveira 
et al., 2019a). When feeding via maternal milk is 
lost, calves basically need to obtain their food from 
the available pasture, and as such, their performance 
is a reflection of the quality of the food and their 
ability to transform it into weight gain (M. F. 
Silveira et al., 2019b). When feeding conditions 
are adequate, large animals suffer no restrictions on 
feeding (Beck et al., 2016). However, when feeding 
is not ideal, animal development and performance 
are compromised (Silva et al., 2015). In the present 
study, the feeding conditions up to 365 days of age 
met the demands of the calves, with animals born to 
larger cows reaching a greater body weight.

Generally, smaller cows show greater efficiency 
at weaning (Farias et al., 2018b). However, 
the selection of moderate-sized cows is more 
advantageous, as it generates lower maintenance 
costs than selecting larger cows to produce heavier 
calves with greater average daily gains (Silva et al., 
2015). In addition, there are other advantages, which 
are related to the capacity for keeping more cows, 
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fixed costs distributed over more animals, higher 
returns on operating costs, and lower individual 
costs for animal maintenance (Doye & Lalman, 
2011).

The results of the present study demonstrate that 
the ratio of calf weight in kilograms produced for 
each hundred kilograms of cow in the herd increases 
with a reduction in cow size. According to Silva et al. 
(2015), in their study using 706 weight observations 
of the cow-calf pair at weaning, comparing six 
groups of cows of different weights, they obtained a 
progressive improvement in the ratio of calf weight 
at weaning to kilogram of cow weight at weaning, 
for reductions in cow weight. This relationship 
may eventually influence the breeding system, 
considering that most producers choose the heaviest 
cows, which are then responsible for the biological 
and productive results of the herds (Beck, Gadberry, 
Gunter, Kegley and Jennings, 2017).

The calf production index is an important 
indicator, as it combines the pregnancy rate with 
the calf weight at weaning, reflecting the biological 
efficiency of the cows. The level of nutrition and 
the use of early weaning technology (Tao et al., 
2018) favoured the reproductive performance of 
the cows, achieving mean values greater than 80% 
pregnancy, which is consistent with advanced beef 
farming. Early weaning favours the reproductive 
parts of the cow, which are inhibited by the presence 
of the calf and by milk production, the latter being 
very costly for the animal (M. F. Silveira et al., 
2019b). After weaning, all the nutrients that were 
previously directed to milk production are used for 
weight recovery and the body condition score; for 
the nervous system, this indicates an improvement 
in the nutritional level, activating the reproductive 
parts previously inhibited due to the nutritional 
deficiency (Tao et al., 2018; M. F. Silveira et al., 
2019b).

The weight of the calves at weaning together 
with the pregnancy of the cows shows that even 
the heavy cows, which consume more food and 

are therefore more costly to the production system, 
produce more kilograms of calf, since efficiency is 
related to the environment, to the animal and to the 
interaction between the two (Mulliniks et al., 2015).

The greater efficiency of light cows, expressed in 
kilograms of calf at weaning per kilogram of cow at 
calving and at weaning, is due to the lower demand 
for crude protein and total digestible nutrients 
required for maintenance and production in these 
animals (NRC, 2016). As such, smaller cows suffer 
less from environmental and nutritional changes 
in the production system and are able to maintain 
more-stable production compared to animals of a 
larger biotype (Mulliniks et al., 2012).

Farias et al. (2018b), evaluating production 
by area, found that smaller cows produce more 
kilograms of calf per surface area, even having 
less weight at weaning. These authors point out 
that for each breed and environment, there will be 
an ideal animal type. Heavier cows produce calves 
that are heavier at birth and at weaning; however, 
production per area may be lower, as heavy cows 
require a larger available area (Castilho et al., 2018; 
Farias et al., 2018a).

The similarity in milk production between 
the weight groups shows that body size does 
not influence milk production. The literature is 
contradictory concerning body size and milk 
production in cows. Non-significant correlations 
were found between the size of the cow and milk 
production, showing that increased milk production 
is little influenced by the characteristics that confer 
greater body size (Campos, Cobuci, Kern, Costa and 
Mcmanus, 2015). This underlines the fact that cows 
from lineages of different sizes showed differing 
variations in their physical characteristics, but 
similarities in milk production, with medium-sized 
cows being more efficient (Hansen, Cole, Marx, & 
Seykora, 2000). In the present study, the lack of any 
difference in milk production is partly due to the 
short lactation period of the calves, a result of early 
weaning at 63 days.
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Calf performance shows a positive correlation 
with greater milk consumption; however, it is not 
only the quantity of milk that is important, but also 
the quality (Lemaster et al., 2017). The conditions of 
the present study afforded similar quality to the milk 
produced by the cows, except for the fat content, 
where the smaller cows produced the greatest levels 
of this component. The greater percentage of fat 
at the start of lactation results in many variations 
in the postpartum negative energy balance and, 
consequently, in the contribution of body reserves 
to the synthesis of milk fat at this stage of lactation 
(Samková, Špička, Pešek, Pelikánová, & Hanuš, 
2012). In this study, cow size was probably the 
determinant factor in milk-fat production. The heavy 
and moderate cows were unable to obtain from the 
natural pasture the nutrients necessary to produce a 
fat content similar to that of the light cows, whose 
nutritional demand is less and who are able to meet 
their demands more easily, thereby becoming more 
efficient (Lemes, Pimentel, Vaz, Farias, & Brauner, 
2017).

Conclusions

The body size of the cow determines the weight 
of the calf, where, compared to light cows, heavier 
cows produce heavier calves up to 365 days of age.

The reproductive performance of the cows is 
not affected by the increase in cow size when the 
nutritional conditions are not limiting.

The production of kilograms of calf for every 
100 kilograms of cow at calving and weaning is 
higher in smaller cows.

The production of kilograms of calf adjusted for 
the pregnancy rate of the cows is higher in large 
cows. However, large cows require a larger area 
for maintenance, and their production efficiency in 
kilograms of calf per area is lower.
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