Factors that enhance repeat breeder condition in a crossbred dairy
herd submitted to reproductive synchronization protocols
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Abstract

The objective of this study was to evaluate the incidence of repeat breeder (RB) in crossbred dairy cows submitted
to a timed artificial insemination (TAI) and estrous synchronization protocols. Data from 371 heifers and 997
lactating crossbred dairy cows were analyzed. Cows with more than 30 DPP with good uterine condition, no
lameness or clinical mastitis, and body condition score > 2.5 were used. The cows were divided between two
groups, as: group 1: TAI - those cows with no CL at ultrasound exam that were enrolled in a TAI protocol and
group 2: estrous synchronization - all those cows that had CL. The incidences of RB and factors relative to it were
analyzed by logistic regression in SAS. The incidence of RB condition was higher in lactating cows than non-
lactating heifers (P < 0.001). There was a tendency of RB condition to higher in cows that calved during
spring/summer than those calved at autumn/winter season. The parturition condition had no effect on RB
incidence (P > 0.001); however, lactation degree influenced the incidence of RB (P <0.001). Repeat breeder
condition was greater in lactating crossbred dairy cows than in heifers. Moreover, the presence of RB cows was
higher in those from second parity group when compared to those from first, third and four parity groups; on the
other hand, parturition condition did not influence the appearance of RB cows in the herd.
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Resumo

O objetivo deste estudo foi avaliar a incidéncia vacas repetidoras (VR) leiteiras mesti¢as submetidas a inseminagao
artificial em tempo fixo (IATF) e protocolos de sincronizagio de estro. Dados de 371 novilhas e 997 vacas leiteiras
mesticas foram analisados. Vacas com mais de 30 dias pds-parto, boa condi¢do uterina, sem mastite clinica e com
escore corporal > 2,5 foram utilizadas. As vacas foram divididas em dois grupos, sendo: grupo 1: IATF - vacas sem
corpo luteo no exame ultrassonografico e que foram submetidas ao protocolo de IATF, e grupo 2: sincronizagao de
cio - aquelas vacas com corpo lateo presente. A incidéncia de VR e seus fatores foram analisados por regressiao
logistica pelo SAS. A incidéncia de VR foi maior em vacas em lactagdo em relagdo as fémeas nao-lactantes (P <
0,001). Ainda, uma tendéncia de um maior numero de VR foi observada naquelas que pariram na primavera/verao
quando comparadas as paridas no outono/inverno. O tipo de parto (normal vs. ndo normal) nio influenciou na
incidéncia de VR (P > 0,001), no entanto, foi detectado efeito do namero de partos (P > 0.01). Dessa forma, nas
categorias animais avaliadas, a incidéncia de VR foi maior em vacas leiteiras mesticas do que em novilhas. Uma
tendéncia de VR foi observada naquelas que pariram na primavera/verao quando comparadas aquelas que pariram
no outono/inverno, ainda a incidéncia de VR foi maior naquelas de segunda pari¢io quando comparadas as de
primeira, terceira ou quarta, ao passo que o tipo de parto (normal vs. ndao normal) nao influenciou sobre a
incidéncia de VR.

Palavras-chave: Fertilidade. Paridade. Reprodugao. Estagdo do ano.
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Introduction

Repeat breeder (RB) has been defined as failure to
conceive from three or more regularly spaced services
in the absence of detectable abnormalities, and it has
long been considered as one of the most important
reproductive disorders in cattle (YUSUF et al.,, 2010).
It is still a substantial problem in cattle breeding
leading to economic loss and lower profit for dairy
producers, as it implies more inseminations, increases
calving interval, culling rates and producers costs.
(BARTLETT et al., 1986; LAFI; KANEENE, 1992).

The causes of RB is unclear and multifactorial
(O’FARRELL et al, 1983; KIMURA et al., 1987;
HEUWIESER et al., 1997; PURSLEY et al., 1998;
GUSTAFSSON; EMANUELSON, 2002; MOSS et al,,
2002; PEREZ-MARIN; ESPANA, 2007) indeed, the
primary origin of RB is really hard to define (PEREZ-
MARIN; ESPANA, 2007).

The RB can be increased by estrus detection errors
(HEUWIESER et al., 1997; PURSLEY et al., 1998),
insemination of cows that are not in estrus;
inflammation or anatomical impediments in the
female reproductive tract, obstructed oviducts; poor
oocytes; anatomical defects of reproductive tract,
uterine and/or cervical/vaginal infections (PEREZ-
MARIN; ESPANA, 2007); and subclinical endometritis
(GILBERT et al., 2005; SANTOS et al., 2009).

In other studies, some authors still include
different factors that can cause RB, such as quality of
semen and insemination technique (HALLAP et al,,
2006; MORRELL, 2006),
(GUSTAFSSON, 1998; BAGE et al,, 2002; LOPEZ-
GATIUS et al., 2004), ovulation failures (KIMURA et
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al., 1987; BAGE et al.,, 2002), and early embryonic
death (BAGE et al., 2002, VILLARROEL et al., 2004).
It is likely that RB condition consequently suffered
from a temporary endocrine imbalance resulting in
ovulation and fertilization failure or early embryonic
loss (BULMAN; LAMMING, 1978; BAGE et al., 2002;
VILLARROEL et al., 2004). So, RB may involve a
combination of many factors, such as genetic factors
(AYALON, 1978), abnormalities in the gametes,
(PETERS, 1996), even
inadequate luteal function (MANN; LAMMING,

2001). It is expected that some other variables can

nutritional  disorders

affect the appearance of RB animals; especially those
related directly to the cow, such as their parity degree,
type of parturition and the season of calving.

There are many different opinions among
researchers about causes of RB condition. It is clear
that it involves a wide range of risk factors, some of
which are very difficult to demonstrate or quantify.
Most of the studies that related the incidence of RB
were performed in dairy cattle and under different
managements.

Based on that and in all those consequences that
RB condition can bring to a system, it is evident that
this condition needs to be avoided in order have a
profitable herd. So, the purpose of this study was to
evaluate the incidence of RB in crossbred dairy cows
and heifers submitted to a timed artificial
protocol  (TAI) and

synchronization and to explore some variables that

insemination estrous
could affect this condition, such as season of calving,

type of calving and parity from the cows.

Material and Methods

The design of this study was approved by the
Ethics Committee on the Use of Animals (CEUA)
from Federal University of Uberlandia.

This study was conducted at a commercial
crossbred dairy (Holstein X Gir) farm located in
Centralina, Minas Gerais state, Brazil, which is a

region with a warm and humid climate. The herd had
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500 lactating crossbred dairy cows, milked twice daily,
and the average production was 19.50 kg/milk/day.

During fall/winter, the animals were fed with total
mixed ration based on corn silage or sorghum,
supplemented with properly balanced concentrate,
cotton seed and citric pulp and housed at barns. The
rations were in accordance with National Research
Council (NRC, 2001) recommendations. During
spring/summer the cows were kept in a rotational
pasture system, supplemented with properly balanced
concentrate. The heifers were kept on pasture under
rotational management during spring/summer, and
during fall/winter they received corn or sorghum
silage, also supplemented with balanced concentrate.
Cows and heifers had ad libitum access to fresh and
mineral water.

The herd was vaccinated in accordance with the
zoonotic calendar of the farm against major endemic
diseases in the region and reproductive diseases (e.g.
IBR, BVD, brucellosis, leptospirosis).

The reproductive management was conducted
every 30 days, by ultrasound with a 7.5-MHz linear
transrectal transducer (Mindray® DP-3300vet). The
presence of corpus luteum (CL) was evaluated in all
heifers. Cyclicity, postpartum and uterine condition
were evaluated in cows with more than 30 days
postpartum (DPP).

Cows with more than 30 DPP with good uterine
condition (no uterine content, clean aspect) no
lameness or clinical mastitis, and body condition score
(BCS) equal to or greater than 2.5 (using a quarter-
point scale from 1 to 5, where 1 = emaciated and 5 =
obese) (FERGUSON et al., 1994), were involved in this
study.

The cows were divided between two groups, as:
group 1: TAI - those cows with no CL at ultrasound
exam that were enrolled in a TAI protocol
(CARDOSO et al., 2006). The TAI protocol was: Day
0: 2.0 mg of estradiol benzoate 1.0 mg/mL, im. (2.0
mL Estrogin®; Farmavet, Sao Paulo, SP, Brazil) and
insertion of progesterone (P4) - releasing intravaginal
device (CIDR®; 1.9 g P4; Pfizer Animal Health, Sao
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Paulo, SP, Brazil); Day 7: 12.5 mg dinoprost
tromethamine, i.m. (2.5 mL Lutalyse®; Pfizer Animal
Health, Sao Paulo, SP, Brazil); Day 9: CIDR® removal
and 1.0 mg of estradiol cypionate, i.m. (0.5 mL ECP®;
Pfizer Animal Health, Sao Paulo, SP, Brazil); Day 11:
TAI in all treated animals. Group 2: estrous
synchronization - all cows that had CL and were
treated with 25 mg dinoprost tromethamine, i.m. (5.0
mL of Lutalyse®; Pfizer Animal Health, Sao Paulo, SP,
Brazil). After this, cows were visually observed for
seven days and those that showed estrus behavior
were inseminated twelve hours after detection.

Pregnancy diagnosis was performed in two steps:
first, between 28 and 44 days post-Al, and second,
reconfirmation for pregnancy status between 45 and
60 days after insemination, by transrectal ultrasound
(Data not shown).

Cows that had a fetus with heartbeat in both exams
were considered pregnant. The presence of pregnancy
in the first exam and absence in the second was
considered late embryonic loss. Pregnancy loss in
cows confirmed pregnant in the second exam that
returned to estrus showed abortion symptoms.

Data were collected from 997 cows and 371 heifers
for three years. The following data were recorded:
parity, season of calving and parturition. Season of
calving ~was categorized as fall/winter or
spring/summer. Parturition was categorized as
abnormal (dystocia or abortion), or normal; finally,
parity degree was categorized as 1, 2, 3 and > 4).

In this study, RB cows were considered those that
failed to conceive from three or more regularly spaced
services in the absence of detectable abnormalities,
based on a study conducted by Yusuf et al. (2010). The
mean number of IA per category was quantified in
order to understand how many times each animal was
inseminated. Repeat breeder cows and repeat breeder
heifers were artificially inseminated around eight
times per animal (~7.83 vs. 7.75), while normal cows
and normal heifers were artificially inseminated two

times per animal (~ 1.96 vs. 1.55).
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The incidences of RB and factors relative to it were
analyzed by logistic regression by PROC LOGISTIC of
SAS, including the effects of season of calving, type of
calving and parity. For this study, differences were

considered significant when P < 0.001.

Results

The incidence of RB (considering cows that failed
to conceive from three or more regularly spaced
services) was higher in lactating dairy cows than in
non-lactating heifers (24.5% vs. 6.5%; P < 0.001; Table
1). Thus, data from season of calving, type of calving

and parity were only analyzed in lactating dairy cows.

Table 1 - Incidence of Repeat breeder animals
in each category (cows and heifers)
evaluated from a crossbred dairy
herd - Centralina, MG - 2007-2009

Animal Category (n) Repeat Breeder (n)
Cows (997) 24.47% (244)
Heifers (397) 6.47% (24)
P-value 0.001

There was a tendency (P = 0.078; Table 2) of
season of calving to influence the RB incidence. There
was also a tendency of RB condition to be higher in
cows that calved during spring/summer than in those
calving during autumn/winter (26.7% vs. 22.8%; Table
2).

Table 2 - Effect of season of calving,
parturition type and parity on
the incidence of repeat breeder
condition from lactating
crossbred  dairy cows -
Centralina, MG — 2007-2009

Variables Repeat Breeding (n)

Season of calving

Fall/Winter 22.84% (578)

Spring/Summer 26.73% (419)
Pvalue 0078 ...

Parturition

Normal 24.77% (868)

Abnormal® 22.48% (129)
Pvalue 0535 ...

Parity

1 22.27% (256)

2 34.69% (245)

3 23.53% (187)

=4 18.77% (309)

P-value 0.029

2 History of previous abortion, stillborn,
dystocia and twin births were considered
abnormal calving
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The parturition condition (normal vs. abnormal =
dystocia, stillbirth) had no effects on RB incidence (P
= 0.535; Table 2). However, there was effect of parity
on incidence of RB (first lactation = 22.3%; second
lactation = 34.7%; third lactation = 23.5% and fourth
or more lactation = 18.8%; P = 0.029; Table 2).

Discussion

The incidence of RB in lactating dairy cows varied
among regions, environments, management and
breeds. In this study it was higher in lactating dairy
cows than in non-lactating heifers (Table 1); thus, RB
condition in heifers was significantly lower than in
lactating dairy cows. A study conducted by Bulman
and Lamming (1978) showed that the incidence of RB
in Friesian or Ayrshire dairy cows was 8.9%.
Gustafsson and Emanuelson (2002) related an
incidence of 10% in dairy cattle. In a study with 22
Holstein - Friesian cows studied in Michigan, the
incidence of RB ranged from 14.5% to 36.8%
(BARTLETT et al., 1986).

In this experiment, a tendency of season of calving
to influence the RB incidence was observed (Table 2),
and RB condition seems to be higher in cows that
calved during spring/summer than in those that
calved during autumn/winter (Table 2). However, no
significant difference about seasonal distribution of
RB in a study with 22 Holstein - Friesian cows were
found by Bartlett et al. (1986). On the other hand,
when the season of calving was associated with risk of
pregnancy, cows inseminated during summer and fall
months were less likely to become pregnant than those
inseminated during winter and spring; however, the
season of calving was not associated with risk of
pregnancy loss (SANTOS et al., 2009).

Still, Gustafsson and Emanuelson (2002) found
that the risk of becoming RB was higher for cows
inseminated during winter compared to those from
other seasons, showing that external factors such as

climate can influence that presence of RB in a herd.
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In this study, parturition condition (normal vs.
abnormal) was evaluated, and no effect was observed
in increasing RB condition. On the other hand, a
positive correlation between risk of becoming a RB
animal and dystocia (abnormal condition) were
related by Gustafsson and Emanuelson (2002). In
addition, a study conducted by Lafi et al. (1992) found
that dystocia was the most significant risk factor
directly associated with RB. This can be directly
related to problems during parturition, as they lead to
delay uterine involution, change ovarian functions,
which causes lower conception rate, longer calving
intervals and increases RB condition (MORROW et
al., 1966).

In this experiment, parity degree significantly
affected RB incidence. Cows from second parity
probably suffered more with negative energy balance
and this affected their reproductive efficiency,
increasing the incidence of RB. In agreement with the
results of this study, a correlation between parity and
incidence of RB was observed by Yusuf et al. (2010),
who found higher incidence of this condition in cows
from first parity (19.4%) when compared to second
and third parity (12.2% and 9.8%, respectively). A
higher incidence of RB in the first lactation may have
been due to a high incidence of abnormal resumption
of ovarian cycles in first-lactation cows (TAYLOR et
al., 2003).
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