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Abstract 

 
A total 37 Holstein (Ho) and Brown Swiss (BS) crossbred with Zebu (Z) bulls reared under a grazing 

production system were evaluated for the productive performance and carcass characteristics. No significant 
difference was found in weight and weight gain and carcass characteristics between the two groups. Hot and cold 
carcass, rib eye area, back fat thickness, kidney, pelvic and heart weight fat, rumen weight, skin weight, carcass 
length and width and leg parameters increased significantly in cattle weighing more than 450 kg. Genetic groups did 
not show any significant differences in growth and carcass composition, so both groups can be used for slaughtering. 
The weight at slaughter is important, since at larger weight, the carcass features improved. 
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Introduction 

 
Beef in Mexico has shown an increase both in the 

production and price for the last six years (SIAP, 2014). 
The excessive increase in the cost of inputs requires the 
generation of alternatives that allows beef producers to 
retain their place in the market (Zorrilla, 2007). 
Tropical regions in Mexico comprise 28% of the 
territory which have the potential to produce meat 
(Conargen, 1998). A significant number of producers 
have found important benefits using improved varieties 
of grasses (Loeza et al., 2005). Although the beef 
production is common under intensive system in 
Mexico, however, the local breeds with low 
productivity are more suitable which are mostly reared 
on the local grazing system with less cost input. Del 
Campo et al. (2008) mentioned that extensive 
production systems are associated with a lower quality 
of the carcass, however, this strategy does not show 

significant changes in the meat quality and even 
increases its tendency (Jaturasitha et al., 2009). Few 
studies have reported meat production, classification 
and carcass composition of cattle grazing in the tropics. 
In the tropical region of the country, no price difference 
exists in meat prices in beef cattle from grassland or 
intensive fattening. Therefore, it is necessary to 
determine the qualities of the grazing production 
system in order to distinguish it from others (Dan et al., 
2009). There is a wide diversity of information related 
to animal development on grazing production systems, 
where the weight gain depends on the consumed grass 
(Garcés, 1999). 

The tropical conditions are sometimes extreme, so 
cattle productivity may be low if a good management is 
not carried out. Animals available in this environment 
are mostly kept for dual purpose. The most 
representative breeds are the Brown Swiss/Zebu (BS/Z) 
crossbreed in addition to Holstein/Zebu (Ho/Z) and
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Simmental/Zebu crossbreeds (Vilaboa-Arróniz et al., 
2009). The aim of this study was to evaluate the 
productive performance and carcass characteristics of 
Ho/Z and BS/Z animals and find the appropriate 
slaughter weight under a grazing system in the tropic. 
 
Materials and Methods 
 

The research was conducted at the Experimental 
Centre La Posta, INIFAP, located 22.5 km from 
Veracruz-Córdoba Federal highway, with a 
geographical location 19º00'49" north latitude and 96 º 
08’19” west longitudes at a height of 10 meters above 
sea level (INEGI, 2009). The region weather is tropical 
sub-humid type with an average annual rainfall of 1461 
mm. Average temperature is 25°C and relative 
humidity 77% (Vidal, 2005).  

37 bulls (n = 25 Ho/Z, n = 12 BS/Z) were weaned 
at seven months of age (205d) and then transferred to 
grazing on African star grass (Cynodon plectostachyus) 
and Pará grass (Brachiaria mutica). In addition, mineral 
salt was supplemented during the dry season 
(December to May). Animals were dewormed with 
Ivermectin and Amitraz for tick control. 

The animals were weighed every 28 days from 
birth to slaughter, with a digital scale (Tru-Test ®) 
having a sensitivity of 100g. To evaluate the animals 
productive performance, DWG was calculated 
according to the method proposed by Rodriguez (1988) 
in four stages: from birth to weaning (205 days), 206 to 
365 d, from day 366 to 540 d, and from day 541 to 
slaughter. The weights were obtained by interpolation 
of the upper and lower age data set from the monthly 
sampling. The following formula was used: Weight = 
(Post Weight – Before Weight) / (Post Age – Age 
before) * (Age - Previous Age) + Previous weight. 
Animals were sacrificed at three different weight 
ranges: <400, 400 to ≤450 and > 450 kg. Animals 
underwent desensitization through contusion by a 
captive bolt pistol Brand Cash Special 22 Calibre 
(Accles and Shelvoke LTD, Model 16965, 
Birmingham, England). The dieted weight (96% of live 
weight) was calculated according to NRC Beef Cattle 
(2000). Variables measured on the hot carcass were: hot 
carcass weight, perirenal pericardial and pelvic fat 
(KPH), skin and rumen weight, carcass length and 
width, plus the subjective carcass variables according to 
Mexican  Bovine Carcasses Classification (NMX-FF-
078-SCFI-2002): maturity, conformation (muscularity), 
distribution of subcutaneous fat, meat and fat color. 
After cooling the carcasses 24 h, the following 
variables were determined: cold carcass weight, 
perimeter, length, width and depth of the leg, rib eye 
area (REA) between the 12th and 13th rib (Alberti et 
al., 2008; Barkman et al., 2009) and back fat thickness 
(BFT) according to Barkman et al. (2009). Finally, 

meat marbling in the chop was rated according to the 
Mexican Standard (Supreme, Select, Standard, 
Commercial and Out of Classification). The carcass 
measurements were taken according to the reports of 
Alberti et al. (2005).  

Productive characteristics were analyzed in a 
completely randomized design using initial weight as a 
covariate. For carcass characteristics a completely 
randomized design was applied using the genetic group 
(Ho/Z vs. BS/Z) and slaughter weight range (<400, 400 
to ≤450 and >450 kg) as main effects. Comparison of 
means was performed using Tukey's test (P<0.05), 
applying the statistical software Minitab 15 (2007) with 
the GLM (General Linear Model) module. 
 
Results and Discussion 
 

No statistical difference (P>0.05) was found 
between the two groups in total weight or DWG at the 
time of birth or different stages (Table 1). In literature 
review, grazing cattle in tropical regions of Mexico, 
calves less than 320 kg had a DWG ranged between 
0.322-0.569 kg depending on the type of grass (Garcés, 
1999). González et al. (1992) reported 0.362-0.429 kg 
DWG in Ho/Z and BS/Z calves under a grazing system, 
throughout the year, in humid tropical weather with 
marked stages of wet and dry seasons. Chirinos et al. 
(1997) reported similar findings in DWG from birth to 
weaning in crossbred cattle. Furthermore, in Brahman 
cattle, Riera-Sigala et al. (2004) published weaning 
weight 175.4 kg and at 18 months 281.8 kg, higher than 
those reported in this paper. Additionally, DWG (0.662 
kg) at weaning and from weaning to 18 months 
(0.291kg) was higher which can be explained by the 
differences in grasses and management. Dominguez et 
al. (2003) found in Tropicarne a birth weight 35.2 kg 
similar to that found in the present work, but DWG, the 
weaning weights, weight at one year of age and at 18 
months was 220, 263 and 323 kg respectively. The 
results of the carcass classification such as the highest 
level of animals at a certain age (Table 2) showed that 
most variables from the qualification standard had an 
average level for both genetic groups. It should be 
noted that the rest of the carcasses were at a lower level 
(commercial) except for the maturity variable, where 
animal age was known (24 to 37 months) and the 
frequency distribution varied. Therefore, classification 
ranged from Commercial (12%) to the Supreme (15%). 
Furthermore, Table 3 indicates slaughter weight 
classification which indicates that the classification 
variables had the same response but the frequency in 
proportion to the maturity variable was distributed 
differently. 

These results differ from the findings of Vazquez 
et al. (2008) who reported higher carcass compared to 
the ones evaluated in this work. Also, Alberti et al.
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Table 1: Weight and daily weight gain at different ages in the two genetic groups 

Variable  Genetic groups  
Ho/Z n=25 SEM BS/Z n=12 SEM 

Weight at birth (kg) 36.54a 1.00 35.33ª 1.45 
Weight at day 205 (kg) 137.41a 3.78 145.78a 5.45 
Weight at day 365 (kg) 176.69a 4.16 174.41a 6.00 
Weight at day 540 (kg) 253.21a 6.13 247.43a 8.84 
DWG at birth until day 205 (kg) 0.492a 0.019 0.539a 0.027 
DWG from day 205 until day 365 (kg) 0.257a 0.018 0.164b 0.027 
DWG from day 365 until day 540 (kg) 0.437a 0.030 0.424a 0.043 
DWG from day 540 to slaughter (kg) 0.459a 0.022 0.410a 0.032 

n= Number of repetitions, Ho= Holstein, BS= Brown Swiss, Z=Zebu, SEM: standard error of the mean, DWG: daily weight gain 
a,bDifferent letters between columns from the same row indicate statistical difference (P<0.05) 
 
Table 2: Carcass characteristics of two genetic groups  

Variable  Genetic groups 
Ho/Z (25) % BS/Z (12) % 

Maturity Standard 44.0 
92.0 
80.0 
88.0 
68.0 

100.0 
100.0 

Standard 58.3 
Muscularity Standard Standard 100.0 
Subcutaneous fat distribution Standard Standard 83.3 
Perennial fat Standard Standard 66.7 
Meat colour  Standard Standard 66.7 
Fat colour  Select Select 100.0 
Marbling Unprovided Unprovided 100.0 

( ): Number of repetitions, %: frequency of carcasses representing the majority, Ho= Holstein, BS= Brown Swiss, Z=Zebu 
 
Table 3: Carcass characteristics at three levels of body weight of two genetic groups  

Variable  Weight at slaughter (kg) 
<400 (13) % 400<x<450 (14) % >450 (10) % 

Maturity Select 38.5 Standard 50.0 Standard 80.0 
Muscularity Standard 100.0 Standard 92.9 Standard 90.0 
Subcutaneous fat distribution Standard 100.0 Standard 57.1 Standard 90.0 
Perennial fat Standard 84.6 Standard 92.9 Standard 60.0 
Meat colour  Standard 61.5 Standard 64.3 Standard 80.0 
Fat colour  Select 100.0 Select 100.0 Select 100.0 
Marbling Unprovided 100.0 Unprovided 100.0 Unprovided 100.0 

( ): Number of repetitions, %: frequency of carcasses representing the majority 
 
(2005) classified male bovine carcasses of animals fed 
hay and grain concentrate from different beef breeds 
applying the European Union standards. According to 
this study, animals of lower body weight had lower 
grading than the higher body weight. In this study, no 
effect was observed at slaughter weight. Similar 
findings were also reported by McGee et al. (2007).  

Regarding meat color, Dunne et al. (2005) 
mentioned that cattle on grazing have darker muscles 
when walking daily for their food frequently and when 
the maturity of cattle increases they tend to have darker 
meat. Fat colour tends to be yellowish when cattle are 
under a grazing system, unlike those with a diet high on 
grains (Kerth et al., 2007). Furthermore, the yellowing 
colouration is related to forage type and the quality 
(Barron et al., 2006).  

Additionally, Gilbert et al. (1993) observed a slight 
degree of marbling in beef cattle breeds. Nkrumah et al. 
(2004) with synthetic breeds originated from meat and 
dairy breeds, fed a diet containing corn, alfalfa and 
canola oil, reported higher degree of marbling 

compared to the present study which may be due to the 
breeds or the feeding system. Vazquez et al. (2008) 
observed traces of marbling in feedlot cattle. Ítavo et al. 
(2008) also observed at an average low marbling in 
uncastrated steers. Carcasses evaluated by Núñez et al. 
(2005) observed no marbling in slaughtered animals of 
an abattoir which were reared on grazing system. 
Orellana et al. (2009) recorded the same in Criollo 
Argentino and slightly higher marbling in Bradford 
cattle grazing in semitropical climate. For these 
reasons, differences in characteristics when classifying 
carcasses are due mainly to management in the feeding, 
even with the use of standards established. Table 4 
shows some of the variables of carcass composition in 
which the analysis did not detect a significant 
difference (P>0.05) between genetic groups, as the 
animals feeding system was the same; except in the 
REA, which showed difference (P<0.05) between 
genetic groups with 75.5 and 79.7cm2 for Ho/Z and 
BS/Z, respectively. Vazquez et al. (2007) observed a 
higher yield (55%) in cattle from the same breed. Riera-



                                                                                                Res. Opin. Anim. Vet. Sci., 2014, 4(11): 626-632. 
 

 629

Table 4: Carcass features of males from two different genetic groups  

Variable Genetic groups 
Ho/Z (25)* SE BS/Z (12)* SE 

Hot carcass weight (kg) 217.8a 1.46 217.8a 2.23 
Cold carcass weight (kg) 214.1a 1.53 211.0a 2.33 
Cold carcass yield (kg) 53.8a 0.38 53.2a 0.58 
Rib eye area  (cm2) 75.2a 1.44 79.1b 2.20 
Back fat thickness (cm) 0.35a 0.02 0.37a 0.02 
KPH fat weight(kg) 1.72a 0.15 1.92a 0.21 
Rumen weight (kg) 8.23a 0.13 8.5a 0.18 
Skin weight (kg) 26.4a 0.63 27.3a 0.89 
Carcass length (cm) 138.7a 0.60 139.5a 0.84 
Carcass width (cm) 65.4a 0.45 64.8a 0.64 
Leg length (cm) 77.3a 0.44 76.5a 0.63 
Leg width (cm) 41.2a 0.35 41.3a 0.49 
Leg depth (cm) 21.7a 0.34 21.8a 0.48 
Leg perimeter (cm) 104.1a 0.64 103.4a 0.91 

( )* Number of repetitions. Ho, Holstein; BS, Brown Swiss; Z, Zebu. SEM: standard error of the mean. KPH: Kidney, pelvic and 
heart.  
 
Table 5: Carcass features at three weight intervals of crosses  

Variable Weight at Slaughter, kg  
≤400 (13) SE 400<x≤450 (14) SE >450 (10) SE 

Hot carcass weight (kg) 184.8a 3.23 224.5b 3.23 250.9c 3.68 
Cold carcass weight (kg) 181.6a 3.31 220.8b 3.31 244.2c 3.78 
Cold carcass yield (kg) 52.9a 0.51 54.3a 0.51 53.5a 0.58 
Rib eye area  (cm2) 73.2a 1.98 74.24a 2.36 83.16b 2.69 
Back fat thickness (cm) 0.27a 0.03 0.40b 0.03 0.56c 0.03 
KPH fat weight (kg) 1.47a 0.20 1.62a 0.20 2.43b 0.22 
Rumen weight (kg) 7.4a 0.19 8.5b 0.19 9.3c 0.21 
Skin weight (kg) 22.1a 0.89 28.4b 0.89 30.7b 1.01 
Carcass length (cm) 131.1a 0.88 141.4b 0.88 146.1c 1.01 
Carcass width (cm) 62.0a 0.74 66.1b 0.74 68.3b 0.85 
Leg length (cm) 75.0a 0.64 78.0b 0.64 78.5b 0.73 
Leg width (cm) 40.2a 0.49 41.6ab 0.49 42.3b 0.56 
Leg depth (cm) 20.5a 0.39 21.1a 0.39 24.2b 0.45 
Leg perimeter (cm) 100.3a 1.00 105.5b 1.00 106.5b 1.14 

( ) Number of repetitions. SEM: standard error of the mean. KPH: Kidney, pelvic and heart. a,b,c Different letters between columns 
from the same row indicate statistical difference (P<0.05) 
 
gala et al. (2004) reported hot carcass weights of 266.8 
kg and carcass yield of 56.5% on a grazing system with 
nutritional supplementation in Brahman x Bos taurus 
animals. Piedrafita et al. (2003) and Casas and Cundiff 
(2006) reported higher carcass percentage in beef 
breeds under an intensive feeding system. Jaturasitha et 
al. (2009) highlighted a 54% yield in Zebu cattle reared 
on pasture. In addition, Orellana et al. (2009) noticed a 
similar yield in Criollo Argentino cattle compared to 
Braford cattle in extensive grazing system without any 
supplementation. 

On carcasses of specialized breeds for meat 
production, Casas and Cundiff (2006) obtained REA 
and BFT 82.6 cm2 and 1.02 cm respectively. Gilbert et 
al. (1993) found 80 cm2 REA and 0.73 cm BFT. 
Greiner et al. (2003) recorded an REA of 78.1 cm2, 
BFT 1.09 cm and KPH 2.96%. Nkrumah et al. (2004) 
obtained carcasses of 293 kg having REA 76.3 cm2 and 
BFT 1.03 cm. In different Angus crossed cattle under 

grazing, Kerth et al. (2007) observed a BFT 0.64 cm 
and REA 67.7 cm2, similar to those obtained in this 
investigation. 

Orellana et al. (2009) recorded an average REA of 
86 cm2 and 0.29 cm BFT from a Criollo Argentino and 
Bradfor breeds on grazing without any 
supplementation. Perry and Fox (1997) reported REA 
78.4cm2, BFT 1.05 cm and an estimated 2.24% KPH. 
Piedrafita et al. (2003) observed that the KPH fat 
represents 1 to 2.9% in beef cattle breeds. Therefore, it 
is clear that the discussed characteristics are highly 
variable; however, these are affected by the type of 
breed and the feeding system. McGee et al. (2007) 
reported carcass length and width, length, width and 
depth of leg 134, 52, 74, 46 and 29 cm, respectively in 
dairy cattle in an extensive system. So these are shorter 
and narrower carcasses, but with larger leg measures in 
contrast with our result. Such differences are due to the 
nutritional supplementation and castration. 
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However, analyzing the effect of slaughter weight 
on the carcass features mentioned in Table 5, it was 
found that there is significant difference (P<0.05) 
between the different weight ranges. The weight of the 
hot and cold carcass increases between intervals 
because of slaughtering weight is larger (P<0.05), 
however, cold carcass yield was unaffected among 
them (P>0.05). The increase in the REA was only 
evident after 450 kg unlike back fat thickness, which 
increased with the increase in slaughter weight. 
Although the weight of the KPH fat, rumen and skin 
increased as slaughter weight was higher, no significant 
difference (P>0.05) was found. According to the 
measurements of the carcass, the carcass length 
increased (P<0.05) in each weight range; however, the 
carcass width and length did not increase after 450 kg 
of weight, suggesting that the animals continue to grow 
longitudinally without increasing the height. In 
addition, the width of leg grows slowly, being more 
related to the leg’s bone, but muscle development 
measured by the depth of the leg is better in the last 
weight interval. Moreover, it appears that the leg 
circumference is influenced by both measures, which 
would be useless for further investigation, since the 
former data provide better animal growth performance 
and muscle development. Blanco et al. (2008) obtained 
an average slaughter weight of 453 kg, hot carcass 
weight 237 kg and cold carcass yield 52.4% in Ho 
cattle, similar to the values reported in this work. 
Furthermore, Vazquez et al. (2007) reported higher 
values than those reported in Tables 4 and 5 for feedlot 
Ho/Z and BS/Z. Concerning the REA, Vazquez et al. 
(2007) found values between 81 and 93cm2, but found 
no significant difference (P>0.05) between genotypes 
or slaughter weights, suggesting that there is more 
influence from the feeding system. On the other hand, 
Torres (2002) reported 76.6 cm2 in Ho/Z crossed which 
is similar to our finding (75.25 cm2). 
 
Conclusions 

Genetic groups did not show significant differences 
between the features of growth and carcass 
composition, so both groups can be used in dual-
purpose systems for slaughtering purpose if reared on 
grazing system. The weight at slaughter is important, 
since having a larger weight, the deposition of muscle 
and fat increases. 
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