
 
Proceedings, 10th World Congress of Genetics Applied to Livestock Production 

 
Alternatives Triple Crosses for Intensified Production Systems Beef Cattle in Brazil 

 
F. J. Gomes1, J. V. F. Battistelli3, M. E. Buzanskas1, G. R. O. Menezes2,  

T. F. Rocha4, M. R. Reggiori4, R. A. A. Torres Junior2 
1 UNESP - Univ. Estadual Paulista “Julio de Mesquita Filho”, Jaboticabal, São Paulo, Brazil,  

2Brazilian Agricultural Research Corporation (Embrapa), Campo Grande, Mato Grosso  
do Sul, Brazil, 3Geneplus, Campo Grande, Mato Grosso do Sul, Brazil, 4Univ. Federal do Mato  

Grosso do Sul (UFMS), Campo Grande, Mato Grosso do Sul, Brazil. 
 
 

ABSTRACT: The objective of this study was to evaluate 
alternatives for triple crossing for intensified system of 
production. Bulls of the Brahman (BR) and Caracu (CR) 
breeds were mated with ½ Angus x ½ Nellore (AN), ½ 
Caracu x ½ Nellore (CN), and ½ Valdostana x ½ Nellore 
(VN) dams. The genetic group of CRAN e BRAN exhibited 
better performances for weight gain and final weight in 
feedlot. Caracu bulls presented progeny slightly heavier 
than those from Brahman breed Maternal genetic group 
Angus-Nellore was highlighted among all others, consider-
ing the performance of its progeny. Our findings suggest 
that CRAN and BRAN genetic groups could enhance 
weight performance in feedlot system in Brazil. 
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Introduction 
 

In livestock, selection and feeding strategies are 
evaluated in order to assess rearing costs and improve the 
final product qualities (e.g. meat tenderness and fat thick-
ness). As the consumer dictates their needs, producers must 
be able to adapt and develop tools, such as genetic im-
provement, to attend the market (Corrêa, (2007)). 

 
Beef cattle production in Brazil possesses one of 

the biggest commercial herds in the world and, according to 
the Anualpec (2013); the country led the ranking as the 
largest exporter of beef. Most of the beef cattle population 
reared in the country are from zebu breeds, which are 
adapted to the tropical environment, but have lower carcass 
quality than the taurine breeds. Thus, crossbreeding is an 
alternative to produce animals with higher proportion of 
taurine genes without loss of the zebu fitness.  

 
As the purpose of crossbreeding process is to in-

crease the genetic potential of animals, the environmental 
conditions should also be improved. In Brazil, feedlots are 
carried out after weaning (around 7-8 months of age) or 
after long-yearling (around 18-20 months of age). As many 
crossbred animals are put into feedlots, their performance 
should be evaluated, because the genetic composition of 
these animals are an important component of variation 
(Corrêa, (2007)). Thus, the aim of this study was to assess 
triple crossbreeding (three-cross) as alternative to intensify 
beef cattle production systems in Brazil.  

 
Materials and Methods 

 
The experiment was conducted at Embrapa Beef 

Cattle, located in Campo Grande, Mato Grosso do Sul, 
Brazil. A total of 181 animals, born between 2009 and 2010 
were used in this study. Nine different genetic groups were 
derived from crossings of Brahman (BR) and Caracu (CR) 
bulls with dams having breed proportions of ½ Valdostana 
+ ½ Nellore (VN), ½ Angus + ½ Nellore (AN), and ½ Car-
acu + ½ Nellore (CN), respectively. Therefore, the genetic 
groups were defined as: BRVN, BRAN, BRCN, CRVN, 
CRAN and CRCN. 

 
A group of 84 animals born in 2009 (called group 

A) were subjected to feedlot after 30 days of adaptation 
(increasing levels of concentrate). These animals were kept 
in feedlot for around five months and slaughtered at 14 
months of age. The remaining animals (called group B) 
were castrated before weaning and maintained in a pasture 
regime (Brachiaria decumbens) post-weaning for one year. 
These animals were submitted to an adaptation period of 30 
days (increasing levels of concentrate) and then were kept 
in feedlot for three months. Group B animals were slaugh-
tered at around 24 months of age.  

 
Feedlot was carried out in individual boxes, in 

which diet was provided twice a day (40% in the morning 
and 60% in the afternoon). The feed efficiency was verified 
through the calculating of the ratio between daily weight 
gain and the amount of dry matter intake. When animals 
were in feedlot, groups A and B were measured for weight 
and subcutaneous fat thickness at every 28 and 14 days, 
respectively. Subcutaneous fat thickness was evaluated by 
ultrasound, measured between the 12th and 13th ribs in the 
Longissimus dorsi muscle area and if animals achieved 
4mm of fat, they were slaughtered. Before entering in feed-
lot, group B was measured at every 56 days. 

 
The traits analyzed for groups A and B included: 

initial weight (IW), final weight (FW), total weight gain 
from weaning to slaughter (TWGWS), average daily gain 
(ADG), feed efficiency (FE), total weight gain (TWG), dry 
matter intake (DMI), and days in feedlot (DF). The MIXED 
procedure from SAS 9.1 software (SAS Institute, Cary, NC, 
USA) was used for statistical analyses. Data obtained dur-



ing feedlot for groups A and B were analyzed considering 
the fixed effects of birth year, sex, genetic group and their 
interactions; the random effects of maternal and paternal 
genetic groups, nested effects of sire within paternal genetic 
group, and nested effects of dam within maternal genetic 
group; and the random residual effect. For group B, data 
collected during the pasture regime considered the same 
model, regarding the birth year.  

 
Results and Discussion 

 
In feedlot the animals from group B started 

weighting 357.66 Kg, while the group A began with 240.05 
Kg. For FW, animals of the group A weighted on average 
398 Kg, about 90 Kg less then group B. Group B had better 
performance for TWGWS than group A, once the total 
weight gain from weaning to slaughter for group B was 260 
Kg and for group A was 159 Kg. This difference on 
TWGWS is due to differences in the interval between 
weaning and slaughter, which was much higher for animals 
from group B (534 days) when compared to group A (187 
days).  

 
The animals of group A consumed less DMI 

(961.52 Kg) than group B (1117.34 Kg), which can be 
explained considering that heavier animas (group B) are 
older than the others. Average daily gain was also higher 
for group B (1.408 Kg/day) and group A presented ADG of 
1.246 Kg/day. Costa et al. (2002) observed similar ADG 
(1.23 kg/day) for crossbred animals reared in feedlot and 
slaughtered weighting 400 Kg. Feed efficiency (FE) for 
groups A and B was equal to 0.143 KgBW/DM and 0.119 
KgBW/DM, respectively. Restle et al. (1998) found better 
feed efficiency for steers (22 months) when compared to 
calves (10 months). Group B individuals had lower DF (94 
days), while group A had 128 days. 

 
Means for performance traits are shown in Table 1 

regarding progeny of Brahman sire. Regarding the progeny 
of Brahman bulls, we can observe that animals from BRAN 
genetic group had significantly higher IW (p <0.05). How-
ever, for FW the BRVN genetic group was significantly 
(P<0.05) heavier than the others. Because Valdostana breed 
has later fat deposition, animals from its crossings remained 
longer in feedlot until they reached 4 mm backfat thickness. 
The same rationale can be made for TWGWS, in which 
crossings with Vandostana animals resulted in heavier 
animals. 

 
Low differences were observed for ADG in 

BRAN, BRCN, and BRVN genetic groups. BRAN animals 
had better performance for FE than BRCN genetic group. 
Total weight gain was significantly (P<0.05) higher for 
BRVN. However, it reflects the longer time in feedlot when 
Valdostana breed is used for crossings. BRAN animals 
stayed less days in feedlot (DF) than the others. Perotto et 
al. (2000) observed faster carcass finishing in animals ¾ 
zebu + ¼ Angus, than for zebu purebred. Therefore, our 
results indicated that better performance could be achieved 

in feedlot system by using Brahman bulls on Angus-Nellore 
dams. 

 
Table 1. Means for performance traits of animals ½ 
Brahman + ¼ Angus + ¼ Nellore (BRAN), ½ Brahman 
+ ¼ Caracu + ¼ Nellore (BRCN) and ½ Brahman + ¼ 
Valdostana + ¼ Nellore (BRVN). 

Traits BRAN BRCN BRVN Total 
IW (Kg) 307.34a 300.73b 300.48b 302.85 
FW (Kg) 433.94b 432.56b 442.77a 436.42 

TWGWS (Kg) 194.83b 193.67b 211.77a 200.09 
ADG (Kg/day) 1.31a 1.232b 1.288ab 1.276 

FE (KgBW/DM) 0.131a 0.125b 0.128ab 0.128 
TWG (Kg) 126.43b 132.22b 142.86a 133,83 
DMI (Kg) 906.8a 1,006.7b 1,044.7b 986.06 
DF (days) 99.13a 109.08b 112.41b 106.87 

Initial weight (IW), final weight (FW), total weight gain from weaning to 
slaughter (TWGWS), average daily gain (ADG), feed efficiency (FE), total 
weight gain (TWG), dry matter intake (DMI), days in feedlot (DF). Means 
followed by different letters in the same row are statistically different (p 
<0.05). 
 
Table 2. Means for performance traits of animals ½ 
Caracu + ¼ Angus + ¼ Nellore (CRAN), ¾ Caracu + ¼ 
Nellore (CRCN) and ½ Caracu + ¼ Valdostana + ¼ 
Nellore (CRVN). 

Traits CRAN CRCN CRVN Total 
IW (Kg) 309.92a 281.99c 292.57b 294.83 
FW (Kg) 453.91a 426.24c 435.28b 438.48 

TWGWS (Kg) 362.15a 364.8b 362.41a 363.12 
ADG (Kg/day) 1.296a 1.214b 1.306a 1.272 

FE (KgBW/DM) 0.124b 0.127ab 0.131a 0.127 
TWG (Kg) 146.73a 145.94a 144.98a 145.88 
DMI (Kg) 1,102.9b 1,062.9ab 1,036.6a 1,067.47 
DF (days) 113.59a 120.35b 111.95a 115.30 

Initial weight (IW), final weight (FW), total weight gain from 
weaning to slaughter (TWGWS), average daily gain (ADG), feed efficien-
cy (FE), total weight gain (TWG), dry matter intake (DMI), days in feedlot 
(DF). Means followed by different letters in the same row are statistically 
different (p <0.05). 

 
In Table 2 are presented performance traits for 

progeny of Caracu sire. For IW and FW, CRAN animals 
were significantly heavier (P <0.05) than others, showing 
that for both traits these animals could present better per-
formance. In general, CRCN animals had lower perfor-
mances than all other genetic groups and we believe that the 
main cause of these differences were due to the decay in 
heterosis. For TWGWS and ADG, CRAN and CRVN had 
similar performance, but differed significantly (P<0.05) 
from CRCN. For FE and DMI, CRVN performance did not 
differed from CRCN, but differed from CRAN; while no 
statistical difference (P>0.05) was observed for TWG. The 
genetic groups CRAN and CRVN stayed less days in feed-
lot (FE) than CRCN. The crossbred of Caracu bulls with 
Angus-Nellore dams resulted in progeny with better per-
formance in feedlot.  

 
Conclusion 

 
The genetic group of CRAN e BRAN exhibited 

better performances for weight gain and final weight in 
feedlot. Caracu bulls presented progeny slightly heavier 



than those from Brahman breed Maternal genetic group 
Angus-Nellore was highlighted among all others, consider-
ing the performance of its progeny. Our findings suggest 
that CRAN and BRAN genetic groups could enhance 
weight performance in feedlot system in Brazil. 
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