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SEÇÃO / TIPO DE ARTIGO

Maternal-offspring behavior 
of Guzerat beef cattle
Abstract ‒ The objective of this work was to evaluate the characteristics 
of maternal-offspring behavior of Guzerat bovines (Bos indicus) and the 
behavior influence on herd losses. The total of 73 gestating cows (multiparous 
and primiparous) and their respective calves were evaluated for the contact 
period between cow and calf (CPCC), cow age at calving (AC), teat conditions 
(Teat), calf vigor (V), and the necessity of human assistance (HA), in addition 
to calf mortality until weaning (M). The mean weight of calves at birth was 
29.12 kg. Vigor at birth was observed in 61.64% of calves; however, 27.4% of 
calves required human assistance. Calf vigor was influenced by the CPCC; 
calves without vigor needed more time with their mothers. Calves with low 
weight at birth required HA, whereas calves from cows with intermediate size 
teats did not require HA. The absence of vigor at birth increased the mortality 
rate. The age of cows and vigor of calves at birth influence both the need for 
human assistance to calves, in their first hours of life, and the herd losses.

Index terms: calf, maternal ability, survival.

Comportamento materno-filial em 
bovinos de corte da raça Guzerá
Resumo – O objetivo deste trabalho foi avaliar as características do 
comportamento materno-filial em animais da raça Guzerá (Bos indicus) e 
a influência do comportamento nas perdas do rebanho. Utilizaram-se 73 
fêmeas (multíparas e primíparas) e seus respectivos bezerros para avaliação 
das seguintes características comportamentais: tempo de contato entre vaca 
e bezerro (CPCC), idade da vaca ao parto (AC), características do teto (Teto), 
vigor do bezerro ao nascimento (V), necessidade de assistência humana (HA) 
e mortalidade até o desmame (M). A massa média dos bezerros ao nascimento 
foi de 29,12 kg. O vigor ao nascimento foi observado em 61,64% dos bezerros; 
no entanto, 27,4% dos bezerros necessitaram de HA. O vigor dos bezerros foi 
influenciado pelo CPCC, e bezerros sem vigor necessitaram de maior tempo 
com suas mães. Bezerros com baixo peso ao nascer precisaram de HA, e 
bezerros de vacas com tetas de tamanho intermediário não precisaram de 
HA. A ausência de vigor ao nascimento aumentou a taxa de mortalidade. As 
características idade da vaca e vigor dos bezerros ao nascimento influenciam 
tanto a necessidade de assistência humana aos bezerros, nas primeiras horas 
de vida, como as perdas no rebanho. 

Termos para indexação: bezerro, cuidado materno, sobrevivência.

Introduction

The productivity of beef cattle is guaranteed by a rate of one calf per 
cow a year. Several factors are associated with the birth and growth rates 
of the animals, and one of them is the maternal-offspring behavior. The 
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behavior of calves and their mothers, during the first 
hours after calving, is a crucial factor for calf survival 
and development. 

For beef cattle, the recognition between the calf and 
its mother, the nursing time, and the environmental 
temperature at parturition are factors that influence 
the calf’s first actions after birth (Lidfors & Jensen, 
1988; Jensen, 2011). After calving, the calf tends 
to perform its first movements, such as shaking its 
head, trying to lean on its front limbs, and smelling 
its mother, until it can stand up and search for its first 
food – the colostrum (Paranhos da Costa et al., 2008; 
Broom & Fraser, 2015). 

Guzerat breed is a significant representative of 
Zebu cattle in Brazil, and it is characterized by 
hardiness, parasite resistance, responsiveness towards 
its offspring, and adaptability to tropical climates. It 
is considered a dual-purpose breed, with the majority 
assigned to beef cattle, and the rest to the dairy industry 
(Fonseca et al., 2016). The Guzerat herd has shown 
issues in maternal behavior after calving, and their 
temperament is a complication factor (Peixoto et al., 
2016), which can result in a low-birth rate associated 
with a high-mortality rate among calves. 

The mortality rate in Brazilian beef herds is about 
from 8 to 10% (Corrêa et al., 2001; Azevedo Júnior et 
al., 2017; Magalhães Silva et al., 2017). These authors 
reported that the highest percentage of calf mortality 
occurs in the first weeks of life.  Perinatal mortality 
is associated with difficulties in the parturition, 
extreme weights at birth (Bunter et al., 2014), and 
maternal ability (Riley et al., 2004; Schmidek et al., 
2013), including nursing and protection after birth 
(Magalhães Silva et al., 2017).

Newborn calves are prone to diseases, thus, 
they need to acquire a passive immunity from the 
colostrum intake. Calf nursing is an essential factor 
for the acquisition of immunity and development, and 
it is advised to occur in up to 3 hours of life (Veissier 
et al., 2013). When evaluating the behavior of Guzerat 
and Nellore calves, Schmidek et al. (2006) verified 
a higher-mortality rate (17.5%) in animals that did 
not nurse during the first three hours postpartum, in 
comparison to those that did it (4.0%). 

Calf susceptibility after calving increases the losses 
of livestock production. Calves without vigor at birth 
tend to be more fragile, and are more likely to acquire 
diseases; in addition, they do not reach the desired 

weights in weaning. Calf performance until weaning is 
influenced mainly by the maternal care during the first 
hours of life, as well as by calf vigor and gestational 
traits, which guarantees safety and survival during 
early life (Jensen, 2011; Arnott et al., 2012). 

Studies evaluating the maternal care in Zebu breeds, 
discussed the effects on the preconception period  
caused by the environmental conditions (Grewal et al., 
2019), calving difficulty, growth rate (Cortés-Lacruz 
et al., 2017; Rainforth, 2019), genetic traits (Magalhães 
Silva et al., 2017), and diet (Miguel-Pacheco et al., 
2019; Noya et al., 2019). Nevertheless, studies on the 
behavioral traits in the relation of calf and cow in post-
parturition, and the behavior effects associated with 
the efficiency in herds are scarcely studied. Currently, 
there is scant information on the maternal-offspring 
behavior of Guzerat breed, therefore, studies on this 
matter could improve the management of the breed 
and decrease herd loss. 

The objective of this work was to evaluate the 
maternal-offspring behavior of Guzerat bovines, and 
to analyze the influence of behavior on  calf mortality 
rate.

Materials and Methods

This work was carried out at the Beef Cattle Research 
Center, in the Instituto de Zootecnia of the São Paulo 
state agency - Agência Paulista de Tecnologia dos 
Agronegócios, in the municipality of Sertãozinho 
(21o17’S, 48°12’W), in the state of São Paulo, Brazil.

For the experiment, 73 pasture-raised Guzerat 
females, a genetically representative Guzerat herd, 
were used in a completely randomized experimental 
design, following the guidelines for animal welfare 
according to the State Law n.º 11977 of  São Paulo 
state, Brazil (São Paulo, 2005).

The breeding season occurred from November 2014 
to February 2015 (90 days), through natural breed. Six 
Guzerat sires were used in the breeding season. The 
sires were selected according to the animal breeding 
program, in which a selected sire from 2 to 3 years 
of age is chosen based on the lack of relatedness with 
the females. The studied cows were born between 
2001 and 2012, with initial ages from 2.5 to 14 years. 
The birth season occurred between September and 
November 2015, when 73 calves were evaluated (34 
females, and 39 males). 
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Calving was observed during the day, between 
07:00 h and 19:00 h, when the cow-calf relationship 
was analyzed until 4 hours after birth, or until the 
first nursing. Notes were taken on the early signs of 
parturition (intense secretion, and exposure of fetal 
annexes) by focal sampling, with binoculars, at 5-min 
intervals, respecting the distance between the observer 
and the animals. 

Calvings that occurred outside the observation 
interval (between 7:00 h and 19:00 h) were disregarded. 
Measurements of the interaction between calf and 
cow were performed using a timer. Observations 
concerning the management, cow traits, and calf vigor 
were also recorded. Birth weight (BW) was measured 
using an electronic scale after 4 hours of birth, or after 
the first nursing; and there was no interference in the 
maternal-offspring relationship. Mortality included 
all calves that died until weaning (approximately 7 
months of age). Stillborn calves were disregarded. 

The contact period between cow and calf (CPCC), 
which corresponds to the duration, in minutes, in 
which the cow smelled, licked, and followed the calf 
after parturition, was observed. The teat size (Teat) 
was visually evaluated and classified as large (1), 
intermediate (2), and small (3), according to Peixoto 
et al. (2014). In addition, the cows were classified 
according to age at calving (AC), as: primiparous 
cows, 3–year-old females (first calving); mature cows 
1, between 4 and 7-year-old females; and mature cows 
2, females of 8 or more years of age.

The behavior analysis of calves began after the 
animals were entirely on the ground. The first trait 
attributed to calf was the absence (0), or presence (1) 
of vigor, based on the animal’s motility during the first 
hour of life, according to Godfrey et al. (1991), who 
defined vigor as the calf’s ability to survive without 
assistance. In addition to vigor, the calf’s need of 
human assistance and mortality rate until weaning 
were also measured. The calves were classified 
according to whether  they required human assistance; 
if they received assistance, HA was equal to1, and if 
not, HA was equal to 0, after 4 hours of birth. 

Descriptive statistical analyses were performed 
using the SAS program (SAS Institute, Inc., Cary, 
NC, USA). A summary of the observed data is 
shown (Table 1). To analyze types 0 and 1, a binomial 
distribution was used, a particular case of the 
generalized linear models (McCullagh & Nelder, 

1989). The occurrence or not of V, HA, and M was 
assessed using the logistic model with the Probit link 
function of the GENMOD procedure (SAS Inst., Inc., 
Cary, NC, USA). The selection of the effects included 
in the model was performed according to the Bayesian 
inference criterion (BIC).

Table 1. Number of observations and relative frequency of variables: sire, 
sex, birth weight (BW), mortality, cow and calf contact duration (CPCC), 
teat size (Teat), cow age at calving (AC), vigor of calf (V), and human 
assistance (HA) according to the classification of Guzerat breed.

Variables and categories No. of  
observations 

Relative 
frequency (%)

Sire

959 11 15.06

1002 19 26.03

1006 18 24.66

1063 10 13.70

1077 9 12.33

1105 6 8.22

Calf sex

Male 39 53.43

Female 34 46.57

BW

≤ 28 kg 33 45.21

≥ 29 kg 40 54.79

Mortality

0 63 86.30

1 10 13.70

CPCC

< 30 min 23 31.51

30 – 60 min 28 38.36

> 60 min 16 21.92

Lost data 6 8.21

Teat

Large 11 15.07

Intermediate 54 73.97

Small 8 10.96

AC

Primiparous (≤ 3 years) 12 16.44

Mature cows 1 (4 to 7 years) 42 57.53

Mature cows 2 (≥ 8 years) 19 26.03

V

0 28 38.36

1 45 61.64

HA

0 53 72.60

1 20 27.40
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For vigor trait, the fixed effects of the statistical 
model were sex, CPCC and AC, and the random effect 
of the bull. For the analysis of HA, the model included 
the fixed effects of sex, CPCC, AC, WB, and teat size. 
For the mortality evaluation, the fixed effects of sex, 
AC, V were considered in the model. The binomial 
logistic regression (PROC LOGISTIC - SAS) was 
applied to obtain estimates of the odds ratios, and 95% 
confidence intervals were for the V, HA, and mortality 
variables, among the classes of significant effects 
(p<0.05). This procedure helped with the interpretation 
of the magnitude and direction of the associations 
between the exposures and the occurrence of mortality, 
vigor, and human assistance of the calves (Hosmer et 
al., 2013). Regarding the fixed effects composed of 
two classes (0 or 1), in which the odds ratio was equal 
to 1, the classes did not differ from each other and, 
thus, they had the same chance of occurrence. The 
odds ratio was tested for problem incidence (vigor = 0, 
human assistance = 1, and mortality = 1), in which the 
chosen reference classes were those that displayed the 
least occurrence of the problem.

Subsequently, the principal component analysis 
was performed on a correlation matrix, using the 
PRINCOMP SAS procedure. This method reduces 
the data size and groups the variables with greater 
similarity (Cruz Júnior et al., 2016). The variables 
considered in this analysis were mortality, V, HA, AC, 
teat, WB, sex, and CPCC.

Results and Discussion

Among the evaluated cows, 16.44% were 
primiparous, 57.53% were mature cows 1, and 26.03% 
were mature cows 2. The high concentration of cows 
with four to seven years of age in the herd is a positive 
point for livestock production. The cow rotation in herd 
helps to reduce the effects of cow age at calving (Taylor 
et al., 2017). For teat size, 15.07% of cows showed large 
teats, 73.97% showed intermediate ones, and 10.96% 
showed small teat sizes (Table 1). This result indicates 
that the traits of the mammary system in these cows 
are good. The newborn nursing difficulty is higher 
when cows have small or large teats (Schmidek et al., 
2008).

The mean BW was 29.12 ± 4.9 kg; this is the 
expected range in Zebu cattle, which corroborates the 
birth weight found by Ferreira et al. (2017) in Guzerat 

breed. HA was required for 27.4% of the calves, 72.6% 
of which achieved an adequate performance and were 
able to suckle during the first 4 hours postpartum. 
Previous studies on bovines have shown that the 
mortality risk increases, and the growth rate decreases, 
in calves that show difficulty in colostrum suction, 
after 3 hours of birth (Das et al., 2000; Schmidek et al., 
2006; Veisseir et al., 2013; Turner et al., 2013; Taylor 
et al., 2017). Therefore, the postpartum management 
is very important for the herd efficiency because 
the calf care could avoid losses in this period. Most 
of the calves (61.64%) showed vigor at birth (V = 1), 
while 38.36% showed no vigor (V = O) (Table 1). For 
a production farm, a total of 38% of calves without 
vigor is a complication factor. In this situation, the 
monitoring of parturition, nursing and growth are 
the recommended (Vasseur et al., 2009; Arnott et al., 
2012; Ring et al., 2018).

The calf mortality rate until weaning was 13.7% 
(Table 1), which corroborates those described in 
previous studies, from 3 to 15% until weaning (Bunter 
et al., 2014; Magalhães Silva et al., 2017; Ring et al., 
2018). The need for human assistance and the vigor 
absence imply problems for calf development, as they 
indicate increasing chances of pre-weaning mortality. 
According to Bunter et al. (2014), in addition to the 
traits of the calf itself (vigor, weight, resistance), those 
of the cows (age, ease of calving, characteristics of 
their mammary system) are associated with offspring 
mortality.

Calf vigor at birth was influenced by the CPCC 
and AC; however, the bull (father of calf) and the calf 
sex did not influence calf vigor. The calves without 
vigor were taken care of for a longer period by their 
mothers. For CPCC, it was observed that calves with 
vigor remained in contact with their mothers for less 
than 60 min, differing from those without vigor, whose 
mothers spent more than 60 min in contact with them 
(Table 2). The time dedicated to maternal care in cattle 
varies according to calf conditions. Fragile animals 
(low-birth weight, without vigor, low motility) tend to 
receive a greater parental attention. (Stěhulová et al., 
2013). In a study on Holstein Friesian breed, Jensen 
(2011) verified that cows initially established contact 
with the newborn, but, afterward, the calf initiated 
the contact. Similarly, in the present study, the calf’s 
behavior was stimulated by that of the cow. Whenever 
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the cow lacked feedback from its offspring, it continued 
to smell and to lick it, until  it reacted. 

The chances of a calf to show no vigor at birth, 
having CPCC lower than 30 min, was 0.14 times lower 
than calves that had a CPCC greater than 60 min. 
Whereas the chances of calves without vigor and with 
CPCC between 30–60 min were 0.12 times lower than 
calves with CPCC upper 60 min (Table 3). In Gascon 
breed, Stěhulová  et al. (2013) observed that cows 
dedicated more time in taking care of male calves 
and calves with lower-birth weight. The present study 
corroborates their results , as the cows spent more than 
60 min with calves without vigor, and male calves or 
those with lower-birth weight required their mother’s 
care and HA. 

Mature cows type 1 calved a higher percentage of 
animals without vigor at birth than the primiparous 
and mature cows type 2; this result may be attributed 
to differences in maternal care according to parity. 
The possibility of calves from mature cows type 1 
not showing vigor at birth was 1.36 times lower than 
that of calves from primiparous cows. In other studies, 
different results were found, whereby primiparous 
cows have shown little maternal behavior with 

offspring (Edwards & Broom, 1982; Geburt et al., 
2015; Zipp et al., 2016).

Calf sex, WB, and teat determined the need for HA 
in the first hours of the calf’s life (Table 4). Male calves 

Table 3. Odds ratio analysis for the absence of vigor at birth 
(0), based on the effect of the cow and calf contact duration 
(CPCC) and cow age at calving (AC) in the Guzerat herd. 

Variable Absence of vigor at birth

Odds ratio(1) Confidence interval

CPCC

< 30 min 0.14 0.012 – 1.61

30 – 60 min 0.12 0.012 – 1.34

> 60 min RC RC

AC

Primiparous (≤ 3 years) RC RC

Mature cows 1 (4 to 7 years) 1.36 0.35 – 5.24

Mature cows 2 (≥ 8 years) 1.17 0.25 – 5.33
(1)Significant at 5% probability. RC, reference class meaning above 60 min 
of contact.

Table 2. Frequency of the effects of calf sex, cow and calf 
contact duration (CPCC), bull, and cow age at calving (AC) 
in percentage, according to absence (0) or presence (1) of 
calf vigor at birth (V).

Variable Calf vigor at birth (%) p-value(1)

Absence (0) Presence (1)
Calf sex 0.0831
Male 51.28 48.72
Female 23.53 76.47
CPC 0.0399
< 30 min 35.71 64.29
30 – 60min 33.33 66.67
>60 min 80.00 20.00
Bull 0.6014
959 54.55 45.45
1002 36.84 63.16
1006 27.78 72.22
1063 50.00 50.00
1077 33.33 66.67
1105 33.33 66.67
AC 0.0214
Primiparous (≤ 3 years) 33.33 66.67
Mature cows 1 (4 to 7 years) 40.48 59.52
Mature cows 2 (≥ 8 years) 36.84 63.16

(1)Significant at 5% probability. 

Table 4. Animal frequency (%) regarding the need for 
human assistance (HA) to Guzerat calves, according to 
the calf sex, cow and calf contact duration (CPCC), birth 
weight (BW), teat size (teat), and cow age at calving (AC).

Variable Human assistance (%) p-value

0 1

Calf sex 0.0009

Male 69.23 30.77

Female 76.47 23.53

CPCC 0.8489

< 30 min 64.29 35.71

30 – 60 min 66.67 33.33

> 60 min 80.00 20.00

BW 0.0466

≤ 28 kg 60.61 39.39

≥ 29 kg 82.50 17.50

Teat 0.0386

Large 54.55 45.45

Intermediate 79.63 20.37

Small 50.00 50.00

AC 0.5249

Primiparous (≤ 3years) 75.00 25.00

Mature cows 1 (4 to 7 years) 76.19 23.81

Mature cows 2 (≥ 8 years) 63.16 36.84
(1)Significant at 5% probability. 
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exhibited a higher-relative risk for the need of HA in 
the first hours of life than to female calves (Table 5). 
Similar results were found for Brahman’s male calves  
that showed a greater chance of absence vigor at birth 
than females (Riley et al., 2004). Male calves received 
more maternal care than female ones, according to 
Stěhulová et al. (2013). 

The need for HA in calves weighing up to 28 kg 
was considerably different from  calves that for calves 
weighing more than 29 kg. Calves with vigor required 
less time of motherly care, and those with more than 
29 kg did not need HA. Such observation was distinct 
from those of animals with less than 28 kg, who 
required their mother’s care, in addition to HA. Calves 
with low weight at birth showed a greater difficulty 
to survive during the first days of life, thus requiring 
HA. However, cows are highly protective at this stage 
(Geburt et al., 2015); besides, to give HA to calves after 
birth can be a problematic achievement in extensive 
production systems, as the dams are more aggressive, 
and the management requires more care. 

The cow teat classification influenced the calf’s 
need for HA. In the present work, we observed that 
79.63% of the calves from cows with intermediate-
sized teats did not require HA. In turn, 45.45% of the 
calves from cows with large teats, and 50% of the calves 
from cows with small teats, needed HA (Table 4). The 
odds ratio for calves that needed HA was 3.26 times 
higher in the offspring from cows with teats classified 
as large, and 3.90 times greater for calves from cows 

classified as having small teats, than  those of cows 
with intermediate-sized teats (Table 5). 

The mammary system conformation is a significant 
factor for newborn nursing and may interfere in animal 
development. The udder conformation is a good 
indicator for action to help the calf to suckle (Edwards 
& Broom, 1982). 

Cows that have large or very small teats pose a major 
challenge for their young during their first feeding, 
which implies a prolonged duration of colostrum 
suction and calf exhaustion, resulting in the need for 
HA.  Calves from Zebu cows with larger or smaller 
teats showed a failure increasing at the first suckling, 
according to Paranhos da Costa et al. (2008), who 
suggest that, in order to avoid problems with parturient 
cows and neonates, inspections three times a day 
should be performed. After grabbing a small teat for 
the first time, the calf becomes accustomed to its size, 
and the difficulty in suckling reduces as the animal 
grows. In a study with the Brahman breed, tropically 
adapted composites breeds and their crosses, Bunter 
et al. (2014) related that cows with large teats (scores 4 
and 5) increased the calf mortality from 4.12 to 4.49. 
The same authors concluded that the teat size affects 
the nursing of calves, mainly if the udder and teats 
become further distended through an interruption for 
milk removal (small calf or weak at birth).

The mortality rate until weaning was 13.7%, 
disregarding stillborn calves, and it was influenced by 
calf vigor at birth (Table 6). Our findings corroborate 
those for the probability of mortality for calves without 
vigor at birth,  also reported by Riley et al. (2004), who 

Table 5. Odds ratio analysis regarding the need for human 
assistance (HA), based on the classificatory effects for calf 
sex, birth weight (BW), and teat size (teat) of the Guzerat 
herd. 

Variable Human assistance (HA)
Odds ratio(1) Confidence interval

Calf sex
Male 1.44 0.51 – 4.10
Female RC RC
BW
≤ 28 kg 3.06 1.05 – 8.97
≥ 29 kg RC RC
Teat
Large 3.26 0.84 – 12.68
Intermediate RC RC
Small 3.90 0.84 – 18.16

(1)Significant at 5% probability. RC, female calves weight above 29.0 kg 
and with intermediate-sized teats.

Table 6. Mortality rate of calves until weaning in percentage 
and p-value, based on the effects of calf sex, cow age at 
calving (AC), and calf vigor (V).

Variable Mortality rate p-value
0 1

Sex 0.5345
Male 82.05 17.95
Female 91.18 8.82
AC 0.9333
Primiparous (≤ 3years) 83.33 16.67
Mature cows 1 (4 to 7 years) 88.10 11.90
Mature cows 2 (≥ 8 years) 84.21 15.79
Calf vigor (V) 0.0495
Absence of vigor (0) 75.00 25.00
Presence of vigor (1) 93.33 6.67

(1)Significant at 5% probability.



Maternal-offspring behavior of Guzerat beef cattle 7

Pesq. agropec. bras., Brasília, v.55, e01504, 2020
DOI: 10.1590/S1678-3921.pab2020.v55.01504

described a positive correlation between low vigor at 
birth and high-mortality rates in Brahman herds. Calf 
vigor following parturition required more attention 
because of the negative consequences on calf’s vigor, 
weight gain, behavior, and immunocompetence 
(Murray et al., 2015). Cow and calf traits in Zebu 
breeds are poorly addressed in the literature, although 
responses regarding calf vigor are very useful for the 
success of a herd.

In the present study, the AC did not affect calf 
mortality. Studies performed in bovines (Zipp et al., 
2016) and buffaloes (Dubey et al., 2018) report that 
the AC does not influence the behavioral responses of 
mothers. Differences observed for maternal behavior, 
such as readiness to initiate care and intensity of 
rejections, can be attributed to individual differences 

in the temperament of the mother and its previous 
reproductive experiences.

The odds for mortality was 4.66 times greater in 
calves that were born without vigor (reference class = 
presence vigor), with a confidence interval between 
1.09 and 19.90. Animals without vigor at birth required 
more time with their mothers and showed more 
difficulties to perform their first activities, increasing 
the mortality risks. This increment is due to the 
weakness of the calf, which fails to acquire a passive 
immunity through the colostrum ingestion, which 
results in an elevated susceptibility to pathogens, 
compromising its development (Taylor et al., 2017).

The association between the eight variables was 
explained by the principal components analysis. In 
this study, the first three principal components (PC) 

Figure 1. Principal component analysis based on the correlation between the variables. (A): mortality, calf mortality until 
weaning; HA, human assistance to offspring; vigor, calf vigor at birth (0 = without vigor, 1 = with vigor); S, calf sex; weight, 
weight of calf at birth; CPCC, contact period between cow and calf; teat, cow teat classification; AC, age of cow at calving. 
(B): vector graph between principal components 1 and 2. (C): vector graph between principal components 1 and 3. (D): 
vector graph between principal components 2 and 3. 
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together accounted for 53.5% of the variability of the 
analyzed traits, in which PC 1, 2, and 3 explained 20.9, 
17.3, and 15.3% of the data variation, respectively. The 
variable vectors with a higher length within the main 
component can be used to separate the animals with 
antagonistic traits inside the main component. The 
mortality, vigor, and sex had a greater discriminant 
power in PC 1, showing the highest correlation. 
Mortality showed a negative correlation with vigor and 
sex. This result indicated that poor vigor on birth could 
increase the mortality rate (Figure 1).

The orthogonality between PC1 and PC2 axis 
variables indicated that PC1 had a low association 
with PC2. The BW and HA had a greater discriminant 
power in PC 2. Calves with an adequate weight during 
birth did not require HA. These animals get to achieve 
their first activities without human interference. When 
comparing PC 1 to PC 2, the traits of human assistance 
and mortality are opposed to calf vigor at birth. The 
without vigor in calves tends to lead to an increase 
in mortality. The AC and CPCC showed a negative 
association in PC 3, confirming the results found. The 
cow age at calving affects the care with the offspring. 
The teat and CPCC have the same beam direction, and 
the positive correlation in these traits indicates that the 
quality of the mammary system is fundamental for the 
success of calf suckling (Figure 1).

Thereby, animals with low-birth weight and without 
vigor generally exhibit several problems, including 
the refusal to voluntary suckling, which forces the 
human interference to ensure the acquisition of passive 
immunity (Arnott et al., 2012; Murray & Leslie, 2013). 
Consequently, these animals require more time to 
attempt to standing, walking, and reaching the udder. 
These activities depend on many factors such as the 
cow age, nutrition during pregnancy, maternal ability, 
and calf vitality (Weaver et al., 2000; Grandinson, 
2005; Vasseur et al., 2009; Murray & Leslie, 2013).

This study provided information on what can be 
done to improve a herd for the quality of maternal 
behavior and, consequently, to increase the efficiency 
of the herd, decreasing the mortality rate.

Conclusions

1. The characteristics age of cows and vigor of 
calves at birth influence the need for human assistance 

to calves, in the first hours of life, as well as the herd 
losses.

2. Guzerat cows adapt their behavior according to 
the calves’ requirements.

3. The management during the birth season by 
offering human assistance to the calves, in the first 
hours of life, and by promoting the rotation of the cows 
in the herd, minimizes the behavior influence on herd 
losses. 
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