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Productive, behavioral and physiological performance of feedlot
Guzerat and 2 Guzerat x %2 Aberdeen Angus cattle

Desempenho produtivo, comportamentais e fisiologico de bovinos
Guzera e /2 Guzera x /2 Aberdeen Angus criados em confinamento
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Highlights:

Productive variables are affected by different breed groups.

The genetic composition of cattle influences their playful behavior.
New possibilities of crossbreeding in beef cattle should be examined.

Abstract

The objective of this study was to compare the productive, behavioral and physiological performance
of feedlot Guzerat and Y42 Guzerat X % Aberdeen Angus cattle. The experiment was conducted in a
commercial feedlot for 80 days, between April and June 2016. Fifteen male Guzerat and 15 male 2
Guzerat-Aberdeen Angus cattle, both at the same age, with respective average initial weights of 381.27
and 401.34 + 54.70 kg, were used. The animals were kept in collective pens, one for each breed group,
with 14 m? available per animal. Environmental conditions, respiratory frequency and behavior were
evaluated for 12h00, starting at 06h00 and ending at 18h00. Feeding, rumination, rest, other activities
and social, body care, anomalous, playful and locomotion behavior were observed. To examine the
productive responses, initial weight, final weight, average daily weight gain, total weight gain, carcass
yield, conformation and fatness were measured. Behaviors referring to feeding, rumination and other
activities did not differ between the breed groups, except for the rest, playful and locomotion behaviors.
A significant difference was detected (p < 0.05) for respiratory frequency and productive characteristics
between the breed groups. In conclusion, %2 Guzerat x % Aberdeen Angus were superior to Guzerat
cattle in productive performance. However, for behavioral and physiological variables, Guzerat animals
exhibited better performance.
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Resumo

Objetivou-se comparar o desempenho produtivo, comportamental e fisiologico de bovinos Guzera
e % Guzera x % Aberdeen Angus criados em confinamento. O experimento foi conduzido em um
confinamento comercial, durante 80 dias, entre os meses de Abril € Junho de 2016. Utilizaram-se 15
bovinos machos Guzera e 15 machos /2 Guzera-Aberdeen Angus, ambos com a mesma idade, com peso
inicial médio de 381,27 ¢ 401,34 + 54,70kg, respectivamente. Os animais foram mantidos em baias
coletivas, sendo uma para cada grupo racial, com 14 m? disponiveis por animal. Quinzenalmente foram
realizadas avaliacdes ambientais, frequéncia respiratdria e avaliagdo de comportamento realizada com
12h00 de durag@o, tendo inicio as 6h00 e término as 18h00. Observaram-se o comportamento alimentar,
ruminagdo, descanso, outras atividades, social, cuidados corporais, anormal, ladico ¢ locomogdo. Para
verificagdo das respostas produtivas foi identificado o peso inicial, peso final, ganho de peso médio
diario, ganho de peso total, rendimento de carcaga, conformagdo e acabamento. Os comportamentos
referentes a alimentacdo, ruminagdo ¢ outras atividades ndo diferiram em fung@o do grupo genético,
observando diferenga nos comportamentos de descanso, ltdico e locomogéo. Foi verificado diferenga
significativa (p < 0,05) entre a frequéncia respiratoria e caracteristicas produtivas dos diferentes grupos
genéticos. Conclui-se que os bovinos % Guzera x Y Aberdeen Angus apresentaram desempenho
produtivo superior aos bovinos da raga Guzera. Entretanto, para a variavel comportamental ¢ fisioldgica

os animais da raca Guzera apresentaram melhor desempenho.
Palavras-chave: Ambiéncia. Carcaga. Etologia. Grupos genéticos. Sistema confinado.

Introduction

The Brazilian beef cattle
techniques

industry needs

and alternatives that increase the
economic and productive efficiency of production
systems in order to maintain their competitiveness
and sustainability. In this scenario, crossbreeding
and feedlotting stand out as effective tools for this

purpose (Camargo et al., 2010).

In tropical countries, the adoption of crosses
involving Indian (zebu) and European (taurine)
breeds is recommended as a viable alternative that
enables a rational combined use of the adaption
of Indian breeds to the tropical climate and the
productive potential of taurine breeds. An important
result of crossbreeding is the manifestation of
heterosis, which generates crossbred progeny whose
performance is superior to that of their parents, in
addition to favoring adaption to the environmental
conditions (Ferro, Silva, & Miyagi, 2012).

Guzerat is considered the least demanding of
all zebu breeds. It does, however, possess marked
characteristics such as hardiness, high carcass yield
and earliness (Vieira, 2011).

Aberdeen Angus stands out among the taurine
breeds for comprising a number of positive traits that
ensure excellent economic results. The combination
of said traits makes it a high-efficiency breed, which
is an option for the feedlot-finishing of crossbred
cattle by virtue of its earlier slaughter age (Vaz,
Restle, Metz, & Moletta, 2008).

Considering that no breed is perfect and that each
has its strengths and weaknesses, the production
potential and tropical adaptation ability of crossbred
animals may be combined with their environment.
The more complementary the breeds are, the greater
their yield and, consequently, the profitability
achieved with the herd.

An animal subjected to stress

responses

displays
physiological such as adrenaline
production and increased heart rate and respiratory
frequency. This stress may originate from physical
activities, fear, changes of routine or thermal stress-
causing environmental variables. According to
Takahashi, Biller and Takahashi (2009), the normal
respiratory frequency of adult cattle should not
exceed 60 respiratory movements per minute (mov

min).
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The most commonly observed behavioral
changes in response to heat stress are increased
water intake, decreased rumination, reduced feeding
time, and increased time spent on other activities
(Vilela et al., 2013).

Souza et al. (2012) stated that productive indices
can vary according to the breed and cross used,
which influence weight gain and carcass yields.
Monitoring and evaluating the productive indices of
a system allow the producer to identify the critical
points, set resolutive goals and attain better results
in less time.

In view of the scarcity of information on the
production of animals originating from crosses
between the Guzerat and Aberdeen Angus breeds, the
present study proposes to compare the productive,
behavioral and physiological performance of feedlot
Guzerat and > Guzerat x %2 Aberdeen Angus cattle.

Material and Methods

The experiment was conducted over 80 days in a
commercial feedlot in the municipality of Trindade,
GO, Brazil (Latitude: 16° 38’ 58” S, Longitude: 49°
29’ 20” W), from April to June 2016. The climate
of Trindade is a tropical type with average annual
temperature and precipitation of 23.2 °C and 1467
mm. The research was approved by the State
University of Goias (approval no. 1788).

Fifteen male Guzerat and 15 male 2 Guzerat x
> Aberdeen Angus cattle, all at the same age, with
an average initial weight 381.27 and 401.34 = 54.70
kg, composed the experimental cattle herd. The
cattle were kept in collective pens in a feedlot. Two
pens were used in total, one for each breed group,
with 14 m? per animal.

The diet was composed of corn silage, ground
corn grain, soybean meal, soybean hulls, livestock
urea and a mineral-vitamin mixture, with an average
roughage-to-concentrate ratio of 40:60. Feed was
supplied four times daily, at 06h00, 10h00, 13h00
and 18h00.

Ambient temperature and relative air humidity
were measured fortnightly by a thermohygrometer.
These variables were recorded three times
daily (00h00, 13h00 and 18h00) throughout the
predetermined day. Dry bulb temperature (DBT)
and wet bulb temperature (WBT) were collected
using a psychrometer to later determine the
temperature humidity index (THI). As described by
Baéta and Souza (2010), THI can be calculated by
the following formula: THI= DBT + 0.36 x WBT
+ 41.5. These collections and determinations were
performed on the same days and at the same times
as temperature and air relative humidity.

Respiratory frequency (RF) was observed
on the days and at the times established for the
collection of environmental variables. The variable
was determined by counting the number of flank
movements during one minute, before any other

management action was performed.

Feeding, rumination, rest and sleeping
behaviors and other behavioral activities (which
include social, body care, playful, anomalous and
locomotion behaviors) were measured alongside
RF. These observations lasted 12 h, during which
time the observers would record which activity the
animals displayed at every 15 min, as illustrated in

the ethogram (Table 1).
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Table 1

Ethogram with the behaviors observed in feedlot Guzerat and 2 Guzerat x %2 Aberdeen Angus cattle

Behavioral category

Description

Feeding

Rumination

Animal observed while feeding.
Process in which the swallowed feed returns to the mouth for a new breaking of

particles through movements promoted by chewing.

Rest and sleep

Other activities

Animal lying, resting, or sleeping while possibly performing another activity such as

rumination.

Performing any activity other than those described, comprising social, body-care,

playful, locomotion and anomalous behaviors

Social

Body care

Anomalous

Playing with, rubbing against, dominating, or making contact with others.
Self-cleaning, cleaning others, urination, defecation, and rubbing.

Related to stereotypies; anomalous behavior self-directed or directed towards the

environment or another animal, such as sodomy, lignophagia, and geophagia.

Playful

Locomotion

Playful behavior.

Moving around inside the feedlot.

Respiratory frequency and behavior were
assessed visually by six trained evaluators, who
worked in pairs that were positioned strategically so
as not to disturb the animals. Digital watches were
used to record the time spent on each activity.

To examine the productive responses, the
animals were weighed on the first and last day in
the feedlot to determine the initial and final weights,
respectively. Final weight was measured prior to
transporting to the slaughterhouse, with the animals
on a solid-feed fasting (6 h) with free access to
water. The cattle were weighed on a digital scale
that was placed immediately after the restraining
chute. Final weight, total weight gain and average
daily weight gain (ADG) were obtained at the end
of the experiment.

Carcass yield (CY) was also calculated, using
fasting live weight (LW) and hot carcass yield
(HCY), by the following formula: CY = (HCW/
LW) x 100 (Pascoal et al., 2011).

Conformation and fatness were measured
subjectively. In the evaluation of conformation, the
carcasses were classified as convex, sub-convex,

straight, sub-straight or concave.

Fatness was assessed visually based on fat
deposition on the 6th, 9th and 12th ribs, with
categories defined as follows: lean (1) - zero fat;
sparse fat (2) - 1 to 3 mm thickness; medium fat (3)
- 3 to 6 mm thickness; uniform fat (4) 6 to 10 mm
thickness; and excess fat (5) - over 10 mm thickness
(Vaz et al., 2012).

The experiment was laid out in a completely
randomized design with two treatments and 15
replicates. For the environmental variables and
animal behavioral responses, analysis of variance, F
test and Tukey’s mean comparison test were applied
for the parametric data and the Kruskal-Wallis test
for non-parametric data. R software version 2.15.2.
(R Core Team [R], 2015) was used for statistical
analysis.

Results and Discussion

Mean temperature, humidity and THI during
the experimental period were 28.0 °C, 47% and
78, respectively. According to Azevédo and Alves
(2009), for an animal to express its maximum
productive potential, it is important that climatic
conditions include temperature between 10 and
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27 °C and relative humidity between 60 and
70%. For adult European cattle, the lower critical
temperature (LCT) is below -10 °C and the upper
critical temperature (UCT) is above 27 °C, with the
optimal range being between -1 and 16 °C. When
working with adult zebu cattle, the LCT is around 0
°C, whereas the UCT is around 35 °C, with optimal
performance obtained in the range between 10 and
27 °C.

In accordance with the classification of thermal
environment for cattle described by Bertoncelli,
Martin, Ziech, Paris and Cella (2013), the mean THI
values observed in the present experiment indicate
mild stress (72 to 78). Within this range, healthy
animals are normally not negatively influenced.

Table 2

However, weight gain may be reduced, which is
explained by nutrient intake and utilization. Furtado
et al. (2012) observed a THI of 74.28 and found no
negative effects on the physiological variables or
productive performance of young Guzerat and Sindi
bulls.

In the analysis of feeding behavior, no significant
difference was detected (p > 0.05) between the
evaluated groups, with the Guzerat group spending
175 min and the 2 Guzerat x 2 Aberdeen Angus
cattle spending 160 min eating (Table 2). Ferro et al.
(2016) evaluated the feeding time of feedlot Nellore
cattle and observed values that ranged from 161.17
to 176.17 min.

Behavioral performance of feedlot Guzerat and /2 Guzerat x %> Aberdeen Angus cattle

Behavior Guzerat Y5 Guzerat x 5 Aberdeen Angus p! CV%?
Feeding (min) 175.00a 160.00a 0.678 8.98
Rest (min) 375.00b 420.00a 0.038 11.32
Rumination (min) 135.00a 150.00a 0.078 13.74
Other activities (min) 170.00a 140.00a 0.087 10.32

Probability value of the F test in analysis of variance. 2Coefficient of variation.

Marques et al. (2007) stated that a lack of
differences for the feeding behavior may be
explained by the fact that animals receive the feed
at the same time and in similar quantity. The feeding
behavior of feedlot cattle remains constant when
diets are provided at fixed and predetermined times;
thus, the animal becomes habituated to consuming
feed at those times.

Rumination behavior did not differ significantly
(p < 0.05) between the genetic groups, with the
Guzerat and '2 Guzerat x 2 Aberdeen Angus
spending 135 and 150 min on the activity,
respectively. These findings agree with the reports
of Ferro et al. (2016), who found that Nellore cattle
ruminated for 135 to 159.17 min.

The cattle were found to ruminate in the fresher
hours of the day dawn and twilight, lying down on
most occasions (over 90%, in both breed groups)
and in the shade whenever possible, which agrees
with Broom and Fraser (2010). This finding also
corroborates the observations of Marques, Pinto,
Abrahao and Nascimento (2008), who reported that
feedlot young bulls would ruminate while lying
during 90% of their rumination time.

When the rest behavior was evaluated, the '
Guzerat x 2 Aberdeen Angus animals were found
to rest longer (420 min) than the Guzerat cattle
(375 min). In most cases, the animals rested while
lying, because cattle are not capable of satisfactorily
resting while standing and thus assume the positions
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of prone or lateral recumbency. The animal may
utilize this rest time to perform another activity,
e.g., rumination.

Ferro et al. (2016) evaluated feedlot Nellore
cattle and found rest values ranging from 362.33 and
432.67 min, with the animals spending most part of
those times resting in lateral or prone recumbency
while ruminating or just lying still.

The behaviors herein termed “other activities”
did not differ between the breed groups (170 x 140
min for the Guzerat and 2 Guzerat-Aberdeen Angus
cattle, respectively). Social, body care, anomalous,
playful and locomotion behaviors were evaluated
(Table 3). There was no significant difference for
the frequencies of social, anomalous and body care

Table 3

activities. A significant difference was, however,
detected for the playful and locomotion behaviors.

Cases of anomalous behavior were seen in both
treatments, Guzerat and % Guzerat X %2 Aberdeen
Angus, which may be explained by the stress
suffered in the confinement due to restricted space
compared to the grazing system, which limits the
array of normal behaviors expected for the species.
In the observation of anomalous behavior, the acts
of sodomy, lignophagia and geophagia were seen.
According to Malafaia, Barbosa, Tokarnia and
Oliveira (2011), sodomy is a behavioral disorder
characterized by the act of an animal mounting
another/others. Sodomy may be more closely
related to lack of welfare than to sexual desire.

Mean values for frequency of observations of social, body care, anomalous, playful and locomotion behaviors
of feedlot Guzerat and 2 Guzerat x 2 Aberdeen Angus cattle

Behavior Guzerat Y5 Guzerat x 52 Aberdeen Angus p! CV9%?
Social 23.34a 24.89a 0.758 10.25
Body care 11.51a 13.00a 0.952 9.89
Anomalous 6.67a 8.05* 0.647 12.65
Playful 12.00a 9.25b 0.042 11.20
Locomotion 116.48a 84.81b 0.035 15.26

'Probability value of the F test in analysis of variance. 2Coefficient of variation.

The animals that performed lignophagia chewed
and ingested splinters off the fence posts, while
geophagia corresponded to the act of eating earth.
Ferro et al. (2016) observed anomalous behaviors
in confined Nellore cattle, with highest frequency
of sodomy, followed by geophagia, wire biting
and lignophagia (61.5, 17.7 10.5 and 10.3%,
respectively).

In the analysis of playful and locomotion
behaviors, a significant difference was found
between the frequencies observed in the animals.
Playful behavior is understood as the act of playing

with other animals, with characteristics such as
jumps, runs, among others (Broom & Fraser, 2010).
Ferro et al. (2016) stated that this type of behavior
does not have an apparent purpose and is more
often observed in younger animals, although adult
animals may occasionally also display it.

Table 4 describes the physiological and
productive performance of feedlot Guzerat and -
Guzerat-Aberdeen Angus. Significant differences
were observed for RF, initial weight, final weight,
weight gain, ADG and carcass yield. No difference

was detected for fatness.
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Table 4

Physiological and productive performance of feedlot Guzerat and 2 Guzerat x 2 Aberdeen Angus cattle

Genetic composition

p! CV9%?
Guzerat %2 Guzerat x %2 Aberdeen Angus
RF (mov min™) 29.67b 34.35a 0.032 7.65
Initial weight (kg) 381.27b 401.34a 0.038 13.98
Final weight (kg) 497.27b 541.34a 0.035 10.52
ADG (kg day™) 1.45b 1.75a 0.029 8.63
Carcass yield (%) 53.14b 54.81a 0.045 6.15
Conformation Straight Sub-convex - -
Fatness 3.17b 4.15a 0.043* 7.94

'Probability value of the F test in analysis of variance. 2Coefficient of variation. *Nonparametric Kruskal-Wallis test. RF - respiratory

frequency. ADG - average daily weight gain.

The '
showed an average RF of 34.35 mov min’!, whereas

Guzerat-Aberdeen Angus animals
the Guzerat cattle averaged 29.67 mov min’,
indicating that neither breed group showed thermal
stress in response to the environmental conditions.
The adaptation of the Guzerat breed to the tropical
climate was also observed by Furtado et al. (2012),
who studied Guzerat cattle and found 23.65 mov

min! at an average THI of 74.28.

As stated by Takahashi et al. (2009), RF should
be around 60 mov min’!, which is indicative of
lack of thermal stress. Animals showing a RF of 60
to 80 mov min! are under mild stress; a RF from
80 to 120 mov min! means the animals are under
moderate stress; and a RF of over 120 mov min’!,
indicates an excessive heat load.

In the evaluation of productive performance,
the Guzerat animals exhibited initial weight, final
weight and ADG values of 381.27, 497.20 and
1.45 kg, respectively, which were all lower than
those obtained by the 2 Guzerat-Aberdeen Angus
cattle (401.34, 541.34 and 1.75 kg, respectively).
These findings agree with Souza et al. (2012), who
reported that crossbred animals were superior in
productive performance; and Pitombo et al. (2013),
who stated that productive performance depends on
factors such as breed, management and others.

In terms of ADG, the Y2 Guzerat x ' Aberdeen
Angus cattle showed better performance (1.75 kg
day!) than the Guzerat (1.45 kg day"!). This 300
g difference demonstrates the better performance
of the F1 generation originating from the cross
between Bos Taurus and Bos Indicus. These results
agree with those published by Mesquita, Castagnara,
Oliveira and Figueiredo (2016), who also observed
a higher ADG in F1 %2 Nellore x %2 Angus compared
to % Nellore x ¥4 Angus x 2 Guzerat.

Mourthé et al. (2013) and Moreira et al. (2015)
worked with four breed groups, namely, Guzerat,
F1 Guzerat x Holstein (Guzolando), F1 Guzerat
x Nellore (Guzonel) and '» Simental + Guzonel
(three-cross), and obtained ADG of 1.51, 1.65, 1.39
and 1.56 kg day!, with the highest value found in
the F1 Guzerat x Holstein cattle.

Climaco et al. (2011) evaluated the performance
and carcass characteristics of Bos Indicus and F1
Bos Taurus x Bos Indicus cattle and observed a
higher ADG in crossbred animals compared to Bos
Indicus, which had respective gains of 0.925 and
0.630 kg day'.

Carcass yield (CY) in the crossbred animals (72
Guzerat x % Aberdeen Angus) was slightly higher
(1.67%) than in the Guzerat group, which resulted
in a significant difference (p< 0.05) between the

Semina: Ciéncias Agrarias, Londrina, v. 41, n. 3, p. 985-994, maio/jun. 2020

991



992

Ferro, D. A. C. et al.

two, demonstrating benefits of crossbreeding in the
crossbred progeny. Similar yields were observed
by Camargo et al. (2010) in the carcass of feedlot-
finished "2 Guzerat x ¥4 Simental x V4 Nellore and Y4
Guzerat x 74 Limousin x 4 Nellore heifers: 55.43%
and 53.16%, respectively. Superiority of the F1
animals from the cross between the Bos Taurus and
Bos Indicus groups was also noted by Mesquita et
al. (2016), who evaluated the CY of /2 Nellore x '4
Angus (53%) and 4 Nellore x ¥4 Angus x 2 Guzerat
(50%) animals.

Diverging results were found by Climaco et al.
(2011) for the CY of Bos Indicus and F1 Bos Taurus
X Bos Indicus cattle, which the authors attributed to
the lower digestive tract capacity of zebu animals.

In terms of carcass conformation, the Guzerat
group showed straight carcasses, whereas the
carcasses of the Y2 Guzerat x ' Aberdeen Angus
animals were sub-convex, the latter being preferred
by the meat-packing industry because of the greater
indication of muscle mass. According to Sartor et al.
(2011) and Ferro et al. (2016), straight carcasses are
considered normal for zebu cattle.

In the evaluation of carcass fatness, a significant
difference was observed between the groups, with
3.17 and 4.15 mm found in the Guzerat and "
Guzerat x 2 Aberdeen Angus cattle, respectively,
which represents a 0.98 mm superiority for the
crossbred. The better fatness observed in the
crossbred was because the Angus breed participated
in the crosses that produced it. This trait is extremely
important for the meat-packing industry during
carcass chilling and increases meat tenderness.

The better carcass fatness in Angus or Angus
crossbred cattle is an important trait in the genetic
composition of the breed. Climaco et al. (2011) did
not find significant differences between the carcass
fatness values of Bos Indicus and F1 Bos Taurus x
Bos Indicus (3.2 x 3.8, respectively).

Crossbred cattle can have their productive traits
improved through the manifestation of heterosis,

especially when a cross between animals of
the Bos Taurus and Bos Indicus groups is used.
Therefore, when it occurs, superiority is observed
in the crossbred progeny compared to the mean of
their parents. As described by Freitas, Pereira and
Peixoto (2010) heterosis is manifested in many
reproduction, production and resistance traits;
additionally, the more genetically distant the lines
or breeds used in the crosses are, the more intense
heterosis is.

Conclusions

The 2 Guzerat x "2 Aberdeen Angus cattle
showed superior productive performance to the
Guzerat cattle. However, for the behavioral and
physiological variables, the Guzerat animals were
superior.
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