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ABSTRACT: Assessment of the productive efficiency of 30 primiparous Aberdeen Angus cows of different 
body sizes, classified at calving as heavy (375±10.5 kg) or light (283±7.7 kg), and different total milk-yield levels, 
classified as high (868±24.5 kg) or low (547±18.3 kg). Heavy cows were superior in weight at calving and weaning, but 
there were no differences in milk yield and weight at birth and weaning of calves. Heavy cows were less efficient than 
light cows in the production of kilograms of calves per 100 kg of cows at calving and at weaning. High milk producing 
cows were heavier at calving and had heavier calves at birth and weaning, but did not differ between the milk-yield levels 
for the variation in daily weight. The variation in daily weight of the calves was greater from high-producing cows. High 
milk producing dairy beef cows were more efficient at weaning, and their calves required less milk to produce one 
kilogram of live weight.  
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INTRODUCTION 
 

The intensification and competitiveness of 
beef cattle farming lead producers to seek more-
efficient animals adapted to the productive systems, 
with greater production in less time and at lower 
costs, thereby providing better economic indices to 
the activity. Despite the advance in technologies and 
their use, native grasslands remain the basic food for 
beef cattle, and, because of the climatic conditions 
and diversity of species in southern Brazil their 
quantity and quality oscillate throughout the 
production cycles; moreover, the poor management 
to which they are subjected (ROSA et al., 2012) 
limits animal production in certain periods. 

To increase productivity indices, productive 
systems usually associate better feeding conditions 
to the nutritional requirements of the categories. 
However, in extensive conditions in the subtropics 
used in southern Brazil the nutrient availability does 
not meet the requirements of animals, resulting in 
low productive indices, which impacts production. 
In the South of Brazil, approximately two cows are 
required to wean one calf per year (VAZ et al., 
2010a). 

The best indicator for evaluating beef-cattle 
breeding herds under extensive conditions is the 
weaning rate (VAZ et al., 2010b). However, the 
percentage of calves in relation to the number of 

cows alone is not a consistent datum, since the 
quantity must be associated with the quality of 
production. Therefore, the weight of calves at 
weaning and the kilogram of calves per cow kept in 
the herd are efficient indicators for the evaluation 
and decision-making process of production systems. 

The diversity of animal production leads us 
to believe in the existence of animals better adapted 
to the environment (VAZ et al., 2010b) that outdo 
the other individuals due to a likely better genetic 
capacity to produce in the conditions to which they 
are exposed (DEESE; KOGER, 1967). In this 
regard, an increase in productivity involves the use 
of adapted animals, aiming to provide breeding 
herds with increased production at weaning, which 
will ultimately reflect in a younger slaughter age for 
males (RESTLE et al., 2004), and younger age at 
puberty and at the first reproductive performance of 
females (VAZ; LOBATO 2010a). The present study 
aimed to evaluate the productive performance from 
calving to weaning of primiparous Aberdeen Angus 
beef cows with two body sizes and two milk yields 
under extensive rearing conditions, as depending on 
body size and milk production of inhibitors of the 
production efficiency of the herds. 
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MATERIAL AND METHODS 
 
The experiment was carried out in the 

facilities of the Animal Science Department of the 
Federal University of Santa Maria, located in the 
physiographic region Central Depression of Rio 
Grande do Sul State, Brazil (95 m altitude, 29º43’ S 
latitude, 53º42’ W longitude). The climate of the 
region is a Cfa (subtropical humid) type, according 
to the Köppen classification (MORENO, 1961). 

This trial utilized thirty primiparous 
Aberdeen Angus cows primiparous at three years of 
age, with an average body condition score of 3.0 on 
a scale of 1 to 5 (JAUME; MORAES, 2002), calved 
in the spring during the months of September and 
October, and classified at calving, according to their 
body weight, as “heavy” (average weight of 375 kg, 
ranging from 320 to 380 kg) and “light” (average 
weight of 283 kg, ranging from 220 to 314 kg). 

The cows were from the same herd and born 
in the same spring calving season during September 
and October. Cows from the two weight groups 
were managed as single group from birth on until 
they weaned their first calves. They were 
maintained exclusively on native pasture with the 
exception of their first and second winter when 
heifers were maintained grazing on oats (Avena 
strigosa) plus ryegrass (Lolium Mutiflorum) pasture. 
Weight differences are mainly due to their 
individual genetics and environmental factors 
during their growth like their mother´s milk 
production, which was not  measured. 

Animals were managed in a single lot on a 
native pasture with stocking rate of 405 kg body 
weight per hectare. To evaluate the efficiency of the 
herds, cows and calves were weighed at calving and 
weaning (at 235 days, on average), and also 
additionally at every 28 days to control the stocking 
rate, maintaining the same with continuous grazing 
and fixed load 0,9 U.A./ha.  The  weight gained 
between calving and weaning was determined as the 
difference between the weights divided by the 
evaluation period. 

The botanical composition of native 
pastures of the region is diverse and can  present 
composite intermingled grasses. The predominant 
species of grasses are Paspalum notatum in the 
highest parts, Axonopus fissifolius in wetter parts,  
and mainly the Andropogon lateralis as superior 
extract. Among the legumes are  some clovers but 
with great emphasis on the family Desmoduim. 

To estimate the milk yield of the cows, the 
direct method was adopted, by collecting milk from 
two udder quarters (one rear and one front). The 
amount collected was multiplied by two to obtain 

the total production from the udder and corrected for 
production in the 24 h, determined by the interval 
between suckling and milking. For this purpose, the 
calves were separated from their mothers at 11h00 
and put to suckle at 18h30, lasting 30 minutes. 
Afterwards, they were again separated, remaining 
separated in the corral until the morning of the 
following day, whereas the cows were released in 
paddocks provided with native pasture and water. 
On the following day, at 06h00, after being 
restrained in an appropriate chute for the practice, a 
dose of 30 IU of oxytocin/cow was applied to 
facilitate the milk release. Subsequently, the udder 
was washed and disinfected and cows were 
manually milked. 

Observations to determine milk yield 
followed the weighting dates. Milk yield, in the 
periods, was estimated by the following formula: 
MYn = [(Mn + Mn−1)/2] × 28, where MYn is milk 
yield in the period of 28 days; Mn is the milk yield 
estimated on the day, i.e., the production observed 
on the weighting day multiplied by two; and n = 14; 
24; 60; ..., 235 days (ALENCAR et al., 1996). The 
total milk yield of each cow was estimated by 
adding all MYn, (TMY = ∑ MYn). According to the 
total milk yields, the cows were divided into two 
classes: high-producing cows (average 868 kg, 
ranging from 700 to 1211 kg) and low-producing 
cows (average 537 kg, varying from 326 to 686 kg). 
Lactation persistency was calculated as the ratio of 
the difference between the last daily production and 
the highest production found in the period, in days. 
This variable is expressed in g/day and represents 
how much milk yield decreases per day after the 
peak of lactation (JENKINS et al., 2000). 

For productivity and efficiency, the total 
weight gains of cows and calves (kg) from calving 
to weaning were considered. The productive 
efficiencies of the cows of different sizes at calving 
(PEC) and weaning (PEW) were evaluated 
according to the methodology described by 
RIBEIRO et al. (2001). The estimates were 
considered in relation to the amount (kg) of calves 
weaned for every 100 kg of cows calved: PEC = 
(CaWW/CoWC)*100; and for every 100 kg of cow 
with weaned calf: PEW = (CaWW/ CoWW)*100, 
where CaWW is the calf weight at weaning, at 235 
days of age. 

The experimental design was completely 
randomized, in a 2 × 2 factorial arrangement (two 
body-weight groups × two milk-yield categories), 
and results were subjected to analysis of variance 
and the F test. Effects of animal size (heavy and 
light cows), milk-yield level (high and low), and 
animal size × milk yield interaction, adjusted by 
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age, sex, and genetic group of the calves (pure 
Angus or Nellore crossbred) were used in the 
mathematical model employed in the analyses. 
Analyses were carried out adopting 5% as the 
significance level. Means were compared by the “t” 
test. The variable percentage of pregnancy was 
analyzed by the chi-squared test at 5% significance 
level.  

 
RESULTS AND DISCUSSION 
 

As there was no significant interaction 
(P>0.05), the results for body size and milk-yield 
level are presented and discussed separately. The 
classification of groups according to cow weight 
determined differences in cow body weight at 
calving (P<0.05), which remained until the weaning 
of calves, not affecting calves weights at birth and 
weaning (Table 1). 

Heavier cows produce calves with higher 
pre-weaning growth rates and consequently heavier 
at weaning (MERCADANTE et al., 2003). 
However, when the environmental and nutritional 
adversity post-calving are limiting, their high 
maintenance costs may compromise milk 
production and the performance of calves 

(CERDÓTES et al., 2004), or, in the case of the 
present study, this may be due to the fact that they 
are primiparous and still growing, with a greater 
nutritional requirement when compared with adult 
cows (VAZ et al., 2010a). Heavier animals are 
important, because the revenues from beef-cattle 
breeding herds are a function of the sale of the 
kilograms of body weight, but most yields and 
productive performances should be compatible, and 
not be affected by the larger size of the animals. 

Both the cows from the light group and the 
heavy ones had negative variations (P>0.05) in body 
weight during the lactation period. These body 
weight losses by the cows are due to the greater 
requirement of the cow-calf set during lactation, 
which can increase by 85-90% at third month up to 
100 to 120% by the fifth month of lactation 
(ROVIRA, 1996). The similar performance of cows 
of different sizes may be related to the nutritional 
level of the diet, or the cows may also compensate 
for the greater maintenance requirement by a greater 
utilization of the body reserves (MERCADANTE et 
al., 2003), which might limit their future 
reproductive performance (CERDÓTES et al., 
2004).  

 
Table 1. Means and standard errors for development, performance, and productive-efficiency characteristics of 

primiparous Aberdeen Angus  cows with different body sizes  and their calves  
 Body size 
 Light (n=16) Heavy (n=14) P 

Weight, kg     
Cow at calving 291.1±6.8 336.4±7.3 0.0006 
Cow at weaning 290.8±7.8 334.2±8.4 0.0029 
Calf at birth 29.7±0.9 29.7±0.9 0.9996 
Calf at weaning 148.1±4.4 148.2±4.7 0.9912 
Body weight variation, kg/day    
Cow during lactation −0.001±0.024 −0.009±0.027 0.8894 
Calf before weaning 0.504±0.017 0.504±0.019 0.9907 

Milk production      
Total milk, L 710.4±43.7 692.6±47.3 0.8094 
Lactation persistency, g/day1 −22.4±2.5 −18.7±2.7 0.3840 

Productive efficiency     
At calving2 51.5±1.3 44.8±1.4 0.0062 
At weaning3 50.9±1.5 44.5±1.6 0.0145 
kg milk/kg calf4 17.3±0.9 18.0±1.0 0.6471 
kg milk/kg calf5 6.06±0.3 5.85±0.3 0.6780 

1 Difference between the last daily production and the highest production found in the period, in g/days; 2 PEC = (CaWW/CoWC)*100; 
relation of the amount (kg) of calves weaned for every 100 kg of cows calved; 3 PEW = (CaWW/ CoWW)*100; relation of the amount 
(kg) of calves weaned for every 100 kg of cows weaned; 4 Total milk production divided by calf weight gain = kg of milk to produce 1 
kg of calf; 5 Percentage efficiency of milk production. 

 
This performance is often explained by the 

order of priority in the partition of nutrients, because 
lactation is an exhausting activity, in which cows 

tend to produce more milk at the expense of body 
weight. Calegare et al. (2009) found positive 
correlations between the increase in cow size and 
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the efficiency of the calf in the pre-weaning stage; 
however, analyzing the efficiency of the cow/calf 
pair, correlations were negative. 

Lighter cows were more efficient in calf 
production at calving and at weaning, as compared 
to heavier cows, by 14.96 and 14.38%, respectively. 
Better results for smaller cows indicate that the 
outcomes are associated with the compatible 
performances of the calves that displayed better 
productivity (EUCLIDES FILHO et al., 1995; 
RIBEIRO et al., 2001). Animals with a smaller body 
size typically have greater production in kilogram of 
weight of calves in relation to weight of cows, both 
at calving and at weaning (VAZ et al., 2010b). 
Despite the lack of differences in the weights at 
birth and weaning of calves and in the variations of 
body weight of cows during lactation of light and 
heavy cows (Table 1), the productive efficiencies 
were favorable for the lighter animals with greater 
calf weight-to-cow weight ratios, indicating that the 
maintenance cost for the cow-calf productive system 
is expensive (RIBERO et al., 2001). This 
demonstrates that the weaning of heavier calves 
generated from smaller cows is efficient, 
characterizing lower nutrient intake. 

Thus, breeding herds should be evaluated 
systemically; i.e., not only prioritizing the 

production of kilograms of calves/cow weight, but 
the number of cows kept in the system, associating 
this production to the reproductive performance. 
Larger sizes should be accompanied by greater 
sexual precociousness, to minimize the 
disadvantages of the adult size (CALEGARE et al., 
2009). These results demonstrate that cows of 
smaller size associated with good development of 
calves are the most efficient in producing kilograms 
of calves due to their lower nutritional requirement, 
which, on the average of the two body sizes, is less 
than 29.80% of the TDN requirements (NRC, 1996). 
Smaller animals or animals with lower potential for 
milk production are more efficient when food 
resources are limiting (VARGAS et al., 1999). The 
efficiencies of milk productions expressed in liters 
of milk per kilogram of weaned calf and this 
conversion efficiency in percentage values did not 
differ between light and heavy cows (P>0,05). The 
average values of 17.6 L and 5.95% demonstrate 
that the transformation of pasture into milk and of 
the latter into calf weight is inefficient and wearing 
for the cow and the productive system. 

Cows with higher total milk yields were 
heavier at calving (P<0.05) as compared with those 
with low total milk yields; this difference was 
diluted throughout the lactation (Table 2).  

 
Table 2. Means and standard errors for development, performance, and productive-efficiency characteristics of 

primiparous Aberdeen Angus cows with different milk-yield levels and their calves  
 Milk yield 
 Low (n=16) High (n=14) P 

Weight, kg     
Cow at calving 301.3±6.6 326.2±6.6 0.0222 
Cow at weaning 308.6±7.6a 316.5±7.6 0.5045 
Calf at birth 27.4±0.8 31.9±0.8 0.0021 
Calf at weaning 135.8±4.3 160.8±4.3 0.0008 
Body weight variation, kg/day    
Cow during lactation 0.031±0.024 −0.041±0.024 0.0653 
Calf before weaning 0.460±0.017 0.548±0.017 0.0027 

Milk yield      
Total milk, L 537.0±42.7 868.0±42.7 0.0001 
Lactation persistency, g/day1 −13.8±2.5 −27.3±2.5 0.0017 

Productive efficiency     
At calving2 46.2±1.3 50.8±1.3 0.0628 
At weaning3 44.6±1.4 51.8±1.4 0.0030 
kg milk/kg calf4 20.6±0.9 14.7±0.9 0.0004 
kg milk/kg calf5 5.06±0.3 6.87±0.3 0.0006 

1 Difference between the last daily production and the highest production found in the period, in g/days; 2 PEC = (CaWW/CoWC)*100; 
relation to the amount (kg) of calves weaned for every 100 kg of cows calved; 3 PEW = (CaWW/ CoWW)*100; relation to the amount 
(kg) of calves weaned for every 100 kg of cows weaned; 4 Total milk production divided by calf weight gain = kg of milk to produce 1 
kg of calf; 5 Percentage efficiency of milk production. 

 
Light cows at calving tend to have lower 

milk yields, which is aggravated after certain body 
weights that become limiting to production. 
Between the milk-yield groups, the low-producing 
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cows were 11.7% lighter at calving and produced on 
average 61.3% less milk. The non-existence of 
differences in body weight at weaning is a 
consequence of the milk yield of the higher-
producing cows, which probably maintained larger 
milk production to the detriment of body reserves. 
Low-producing cows had body weight variations of 
0.031 kg, whereas high-producing cows had 
variations of –0.041 kg (P<0.065) during lactation, 
demonstrating that the requirements for 
maintenance and production of  larger cows are 
higher as compared with that of smaller cows. 

Calves born from cows with low milk yields 
were lighter at birth and at weaning as compared 
with calves born from high-producing cows. The 
lower weight at birth is probably a result of the 
lower weight of the cows, which are highly 
correlated, and also because the smaller size leads to 
lower intakes and smaller intrauterine space, 
limiting the growth of the fetuses (MONTIEL; 
AJUHA, 2005). The weaning weight of the calves 
behaved according to their performance from birth 
to weaning, and the latter was correlated with milk 
yield 0.6161 (P<0.0003), demonstrating the 
importance of this trait in the production of breeding 
herds. 

Restle et al. (2001) emphasized the 
importance of milk yield, stating that it cannot be an 
inhibitory factor for the subsequent reproduction, 
and that the nutritional management of the herd 
should consider requirements of beef cows in the 
different physiological stages (MONTIEL; AJUHA, 
2005); these factors are potentiated in extensive 
systems held on natural pastures, due to nutritional 
restrictions (VAZ; LOBATO, 2010b). However, 
Pimentel et al. (2005) found, in Hereford cows 
reared in extensive conditions, that milk yield was 
not a limiting factor to post-calving fertility. 
Nevertheless, despite being insufficient for the 
change of one point in body condition score, the 
weight gain post-calving was positively correlated 
with parturition and calf weight at weaning. Cows 
with higher milk production commonly wean 
heavier calves (RESTLE et al., 2004), which 
reduces the body condition of the cow and the 
reproductive efficiency of the system 
(WETTEMANN et al., 2003). 

The milk-yield level influenced the lactation 
persistency (P>0.05). The daily decrease in milk 
production of higher-producing cows was 97.8% 
higher than that of the other cows, demonstrating 
that body size and milk production, i.e., factors of 
greater energy requirements, are determinants of 
more marked reductions of production as compared 
with cows of lower nutritional requirements. The 

nutritional effect on the production, the time of the 
lactation peak, and the total production of nine 
breeds were studied by Jenkins and Ferrell (1993), 
and all variables increased proportionally to the 
energy intake. The milk production persistency is 
associated with the total production of the cow and 
with the value of the peak of lactation, with cows 
with higher yields having a lower production 
persistency. Milk production and its persistency can 
vary as a function of several factors such as 
nutrition and age of the cow and the consumption 
capacity of the calf. PIMENTEL et al. (2006) found 
a reduction in 24.01 vs. 12.23 g/day, in values when 
comparing multiparous and primiparous cows with 
total milk yields during 189 days of 1158 and 915 L, 
respectively. The milk yield of beef cows can be 
explained by the production potential and by the 
capacity of the calf to extract the milk, with 
productions decreasing if the calves do not consume 
all the production, leaving residual milk 
(MENDONÇA et al., 2002). 

Cows with lower milk production weaned 
on average 9.96% fewer kilograms of calf for every 
100 kg of cow at calving and 16.1% kilogram of 
calf for every 100 kg of cow at weaning in 
comparison with higher-producing cows. These 
values demonstrate that milk production is decisive 
for the development of the calves. The weaning 
weight of the calves is a reflection of the milk 
production of the cows, which increases as the 
weaning age is reduced, because as the calf ages, the 
dependence on the milk from its mother is also 
reduced, and crossbreeding can mitigate losses 
(MURPHY et al., 2008).  

Calves born from cows with lower yields 
were less efficient in the evaluation of the amount of 
milk required to produce one kilogram of calf 
weight (20.6 kg), or, in relative terms, the 
percentage of transformation of milk into calf body 
weight (5.06%), when compared with higher-
producing cows (14.7 kg and 6.87%, respectively). 
The better use of milk production can be explained 
by the likely larger size of the animals from the 
group, because the cows were heavier at the 
beginning of the experiment, with heavier calves at 
calving and at weaning, demonstrating selection for 
development and consequently greater intake and 
better performance. This can be verified by the 
relative efficiency, in which the offspring of higher-
producing cows had a greater production efficiency 
of 6.87 kg for every 100 kg of milk consumed as 
compared with calves born from cows of lower 
yields, which generated only 5.06 kg of body weight 
for every 100 kg of milk consumed. 
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The milk production of cows is fundamental 
for the development of calves and for the weaning 
weight (RESTLE et al., 2004). However, greater 
milk yields are associated with greater depletion of 
body reserves, or with better nutritional levels 
(JENKINS; FERREL, 1993). Therefore, animal 
efficiency should be sought by reducing the 
requirements of cows; by better utilizing the forage 
resources; and by choosing adapted animals with 
lower maintenance costs and greater productivity in 
relation to their body weight, aiming at greater 
biological efficiency to the productive systems 
(RESTLE et al., 2004). 
 

CONCLUSIONS 
 

With the same body condition, larger 
Abeerden Angus cows are heavier at calving and 
weaning than smaller cows; however, the latter are 
more efficient in producing kilograms of calf at 
calving and at weaning. 

High-milk-yield beef cows are heavier at 
calving and produce heavier calves at calving and at 
weaning, although the daily decrease in milk 
production is greater than that of low-producing 
cows. Higher-producing cows are more efficient in 
the production of calves at weaning, requiring  less 
milk per kilogram of calf produced 

 
 

RESUMO: Objetivou-se avaliar a eficiência produtiva de 30 vacas primíparas Aberdeen Angus, de diferentes 
tamanhos corporais, classificadas ao parto em pesadas (375±10,5 kg) ou leves (283±7,7 kg) e diferentes produções totais 
de leite, classificadas em alta (868±24,5 kg) ou baixa produção (537±18,3 kg). Vacas pesadas foram superiores no peso ao 
parto e ao desmame sem diferença na produção de leite e no peso ao nascimento e desmame dos bezerros. Vacas pesadas 
foram menos eficientes na produção de quilograma de bezerros por 100 kg de vacas ao parto e ao desmame. Vacas de alta 
produção de leite foram mais pesadas ao parto, bem como produziram bezerros mais pesados ao nascer e ao desmame, 
porém não diferiram entre os níveis de produção de leite na variação diária de peso. A variação diária de peso dos bezerros 
foi superior nos filhos de vacas de altas produções de leite. Vacas de alta produção de leite foram mais eficientes ao  
desmame e seus bezerros necessitaram de menor quantidade de leite para produzir um quilo de peso vivo. 

 
PALAVRAS-CHAVE: Condição corporal. Desmame. Parto. Persistência da lactação. 
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