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Abstract | This paper aims to compare and evaluate the success of Artificial Insemination (AI) in Crossbred Friesian
Holstein (CFH) cattle before FMD exposure and after FMD exposure in the Pujon sub-district, Malang regency based
on non-return rate-1 (NRR-1), non-return rate-2 (NRR-2), and Conception Rate (CR). The material used in this
study was 215 CFH cows that became acceptors with a single dose of unsexed semen of 100 before being exposed to
FMD (T1) and 115 cows affected by FMD (T2) in Pujon subdistrict, Malang Regency, with a Body Condition Score
2.5-3.5 and aged 1.5-8 years and showing signs of estrus. Using the method of descriptive statistics. The percentage of
Al success of T1 and T2 based on NRR-1 values showed no significant difference (P>0.05) 77.00% vs 86.96%, NRR-2
values showed no significant difference (P>0.05) 62.00% vs 73.04%, and CR values showed no significant difference
(P>0.05) 49.00% vs 46.09%, respectively. Although Al success based on NRR1, NRR2 and CR showed no significant
difference (P>0.05), this study found that Al success in cattle not infected with FMD was higher than in cows infected
with FMD.
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INTRODUCTION

Foot and mouth disease is a virus that is harmful to
livestock due to its infection of cloven-hoofed animals,
such as cattle, sheep, goats and pigs (Colenutt ez a/., 2020;
Garcia-Pintos ef al., 2021). Foot-and-mouth disease is
caused by a highly contagious foot-and-mouth virus,
which has a devastating economic and social impact (Bravo
De Rueda ez al., 2015; Grubman and Baxt, 2004). FMD
is one of the most expensive animal disease outbreaks
ever documented that occurred in 2001 and impacted

the UK, Ireland, the Netherlands, France and the UK.

'The 2007 outbreak cost the public and private sectors €
146 million and € 68 million, respectively, while the UK,
which was hit the hardest, suffered an estimated loss of €
5 billion (Anderson, 2008; Feng ez a/.,2017). Furthermore,
calculations using economic parameters in East Java (one
of the provinces in Indonesia) in the dairy cattle sector
reached IDR 38,892,688 or USD 2,508.27 per farmer
(Kusumastuti ef al., 2024). Transmission of FMD occurs
through contact with infected animals and contaminated
objects (Yano ez a/.,2018). Clinically, FMD-infected cattle
are characterized by fever, excessive salivation, difficulty
moving or standing, depression, and the appearance of

July 2024 | Volume 12 | Issue 7 | Page 1249

%0 .
Qals Links
OResearchers


https://dx.doi.org/10.17582/journal.aavs/2024/12.7.1249.1255
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
crossmark.crossref.org/dialog/?doi=10.17582/journal.aavs/2024/12.7.1249.1255&domain=pdf&date_stamp=2008-08-14

Advances in Animal and Veterinary Sciences

vesicles around the mouth, feet and mammary glands.
Furthermore, cows can experience lameness, decreased
milk production, weight loss, and possibly even death
(Shaban ez al., 2022). However, mortality is higher in
young cattle (Grubman and Baxt, 2004). FMD virus rapid
spread occurs due to the movement and trade of livestock
(Knight-Jones and Rushton, 2013). FMD can have a
significant impact on dairy cattle reproduction. FMD can
lead to increased age at first calving, increased risk of cow
replacement due to reproductive failure, and increased time
required for first service and conception post-outbreak

(Chaters et al., 2018).

After being declared FMD-free for 32 years since 1990,
the foot and mouth disease (FMD) outbreak has re-
infected hundreds of thousands of livestock in Indonesia.
The first case of FMD was discovered in 402 beef cattle on
April 28,2022, in the Gresik Regency, East Java Province,
which includes the Surabaya suburbs to the north and
west, spanning 5 sub-districts and 22 villages. On May 1,
a second case involving 102 beef cattle distributed over 3
sub-districts and 6 villages in Lamongan Regency, East
Java Province, west of Surabaya, and 595 beef cattle, dairy
cattle, and buffalo distributed over 11 sub-districts and 14
villages in Sidoarjo Regency. On May 11, cases of FMD
were also reported in Aceh province’s Tamiang Regency
(Sutawi ez al., 2023). FMD entered Indonesia in April
2022. As of August 14, 2022, according to the Ministry
of Agriculture of the Republic of Indonesia (2022), the
number of deaths due to FMD in Indonesia was 6,361
cattle, for a total of 484,772 infected cattle. The Ministry of
Agriculture (2022) stated that in Pujon, there were 5,757
cattle infected with FMD as of August 14, 2022.

'The impact of FMD on milk production is detrimental, as
FMD-affected cows produce less milk, during the period,
infected cows reduce feed consumption due to pain caused by
sores in the mouth, lips and tongue, leading to lower energy
levels and negatively impacting milk production (Lewis
et al., 2023). The adverse impact of FMD on cow’s milk
production in Indonesia has worsened the current situation,
as even under normal conditions, cow’s milk production in
Indonesia is insufficient to supply the demand. Furthermore,
FMD is an issue for efforts to increase cow’s milk production
through population and genetic improvement using artificial
insemination (Al). Therefore, the purpose of the study was
to determine the success rate of Al before and after an
outbreak of FMD based on the conception rate (CR) and
non-return rate (NRR).

MATERIALS AND METHODS

MATERIALS
The FH cows inseminated before and after FMD came
from farmers in the same group and region. The materials

used in this study were 215 locally adapted Friesian
Holstein (CFH) cows owned by SAE Pujon Cooperative
(KOP) breeders, Malang District. The 215 cows were
divided into 2 treatments, the first treatment (T1) was 100
cows inseminated before FMD. This treatment became
the control treatment, the cows in this treatment were
not FMD-infected. Meanwhile, in the second treatment
(T2), 115 cows were inseminated after FMD, and the
cows inseminated after FMD were FMD-infected cows.
Artificial insemination after FMD, we selected cows
suffering from FMD characterized by fever, excessive
salivation, decreased milk production, and lameness. The
cows were inseminated after FIMD had recovered and been
vaccinated. This study was conducted using a purposive
sampling method. The cows were selected through a
purposive sampling method with the requirements of
having given birth, Body Condition Score (BCS) ranging
from 2.5 to 3.5 (scale 1-5), aged 2-8 years, and showing
signs of estrus. The BCS of 2.5 shows that a cow has had
good nutritional consumption, which will affect normal
reproductive performance. BCS measures the performance
of the nutritional value consumed. Poor BCS conditions
and malnutrition can have a detrimental effect on cow
reproduction. The nutrients given to dairy cows have an
impact on their ability to reproduce and are crucial to
the reproductive cycle (Pradhan and Nakagoshi, 2008).
Cows that have calved indicate that they have normal
reproductive performance, as they have successfully carried
the pregnancy to term (Diskin, 2014). The age of cows can
also affect reproductive health and their ability to sustain
pregnancy. Cows that give birth at an old age may experience
reproductive problems such as difficulty reconceiving
after giving birth, an increased risk of miscarriage, and a
decrease in the number of children produced during their
lifetime (Diskin and Kenny, 2014). When a cow shows
signs of estrus, the farmer will report to the inseminator.
Suppose the cow shows signs of estrus qualified, then the
cow will be inseminated 8 hours after the onset of estrus,
Semen is inseminated at the corpus uteri position and
cows are injected with multivitamins after insemination.
After the cows are inseminated, non-return rate 1 will be
observed on days 19-22 after insemination, non-return
rate 2 will be observed on days 39-42 after insemination
and CR will be observed on day 60 after insemination. The
method used in this study was to collect primary data by
collecting field experiment data by artificial insemination
of 115 CFH cows that were inseminated after FMD (T2).
Furthermore, T'1 insemination of 100 CFH cows was done

before the FMD outbreak in Indonesia.

MEASURED PARAMETERS

STATISTICAL ANALYSES

NRR1, NRR2 and CR data at T1 and T2 were entered
into MS Excel LTSC as datasets and statistical analyses
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were performed using the XLSTAT version (<2017.4).
'The analyses used were descriptive analysis and an unequal
two-sample t-test. The level of significance used to identify
variations between treatments was set at P<0.05.

NON-RETURN RATE

Non-return rate 1 (NRR1) is the percentage of cows that
do not return to estrus in the first estrous cycle (days 19-21
after insemination), and non-return rate 2 (NRR-2) is the
percentage of cows that do not return to estrus in the first
estrous cycle (days 39—42 after insemination) (Susilawati
et al., 2023). NRR 1 observations were carried out on
days 19-22 after insemination, while NRR2 observations
were carried out on days 39-42 after insemination. The
calculation of NRR can use the equation:

total inseminated cows — total cows
showing signs of estrus on days 19 — 22

NRR 1(%) ; ; % 100
total inseminated cow
total inseminated cows — total cows
howi ] t d 39 —-43
NRR 2(%) showing signs of estrus on days % 100

total inseminated cow

Cows that did not show signs of estrus during the estrous
cycle were assumed to be pregnant, and pregnancy is
checked on the 60* day after insemination using the rectal
palpation method.

CONCEPTION RATE
'The CR value is obtained from the number of successtully
pregnant cows divided by the total inseminated cows times
100% (Jainudeen and Hafez, 2000). The calculation of CR
can use the equation:

CR(% total cows pregnant at first insemination 100
x
(%) total inseminated cow

RESULTS AND DISCUSSION

NON-RETURN RATE

'The evaluation of Al success is determined through NRR
and CR observations. The non-return rate (NRR) value
is obtained from cows that do not show signs of estrus,
and cows that do not show signs of estrus are classified as
pregnant (Ansari-Mahyari ez al., 2019; Yekti ez al., 2022).
The success of pregnancy based on NRR can be seen in
Table 1. The NRR1 level of T1 in this study was 77.00%,
while NRR1 at T2 was 86.96, the NRR1 observation
showed no significant difference (P>0.05). According to
Tas ez al. (2007) NRR in cattle generally has a range of
66.1-79.9%. Therefore, these results are in agreement with
the opinion of Hafez and Hafez (2000) which states that
the NRR value is generally 70%. However, the NRR1 in
this study is lower than 86.55% (Tadesse ¢z a/., 2022), and
84% (Damayanti ez al., 2023).

Factors affecting the low NRR1 in this study value are
inefficient artificial insemination that causes fertilization
failure (Sisay ez al., 2017). Factors that cause fertilization
failure might be due to poor oocyte quality. According to
Roth (2017) poor oocyte quality is influenced by disease
management, heat stress, physiological status (lactation or
non-lactation), and postnatal disorders (Shehab-el-Deen
et al.,2010; Walsh ef a/.,2011). Other factors that cause low
NRR are the ability of farmers to recognize signs of estrus
and the skills and experience of the inseminator (Ashebir,
2016; Yekti ez al., 2022), A normal estrus cycle with clear
signs of estrus in cows is essential for insemination to occur
at the correct time of ovulation. Walsh ¢7 /. (2011) errors
in estrus detection are potentially leading to fertilization
failure as the timing of ovulation and the age of egg at
sperm penetration are critical for conception (Roelofs ez
al., 2010). The inseminator’s ability in semen handling,
semen deposition and timing of insemination also impact
fertilization success (Diskin, 2018). Early Al can cause
lower fertilization rates, while late Al can reduce embryo

quality (Roelofs ez a/., 2010).

The NRR2 level of T1 in this study was 62.00%, while
NRR1 at T2 was 73.04. The NRR2 observation also
showed no significant difference (P > 0.05). In this study,
both treatments decreased from NRR1 to NRR2, the
first treatment decreased from 77.00% to 62.00%, while
the second treatment decreased from 86.96% to 73.04%.
The NRR1 value has decreased in the NRR2, which may
be caused by silent heat and early embryonic death. Silent
heat is a situation where the cow is in estrus but does not
show normal signs of estrus and has a normal reproductive
cycle, which can lead to missed observations (Sammad ez
al., 2020). Hafez and Hafez (2000) stated that the absence
of signs of estrus called silent heat is caused by ovaries that
fail to develop due to a deficiency of LH and or GnRH
hormones. Meanwhile, embryonic death is caused by low
progesterone hormone produced by the corpus luteum, so
it cannot maintain the embryo (Parmar ¢z 4/, 2016).

CONCEPTION RATE

'The conception rate is the percentage of cows successfully
pregnant at first insemination as evidenced by rectal
palpation (Yekti e a/, 2022). Table 1 shows that the
conception rate in this study showed no significant
difference (P > 0.05) in insemination at T'1 (49.00%) and
insemination at T2 (46.09%). The significant decrease
in CR at T2 was probably due to embryonic death due
to low levels of progesterone hormone after contracting
FMD. According to Shaban ez a/. (2022) FMD was
proven to reduce progesterone levels in the blood of dairy
cows. Progesterone hormone is produced by the corpus
luteumn which functions to help maintain a thick, nutrient-
rich uterine endometrial lining to support embryo
growth (Lonergan ez al., 2016). Thus, cows that have low
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progesterone hormone levels might increase the likelihood
of early embryonic death.

Table 1: Non-return rate and conception rate in cattle

unaffected by FMD and cattle affected by FMD.

Variable T1 (n=100) T2 (n=115) P
Not Percentag- Not Percent- Vvalue
Estrus es (%) Estrus  ages (%)

NRR1 77 77.00 100 86.96 0.061

NRR2 62 62.00 84 73.04 0.086

CR 49 49.00 53 46.09 0.671

The pregnancy rate was obtained by dividing the total
number of pregnant cows by the total number of
inseminated cows (Tadesse ez /., 2022). CR in this study
was used to determine the number of pregnant cows at
the first insemination, but CR cannot be observed quickly
after insemination. Previous observations used NRR to
evaluate Al success, which can be observed quickly after
Al However, cows assumed to be pregnant based on NRR
observations are not accurate (Koch ¢z a/.,2022). The NRR
observation in this study was used to mark cows that
should be checked for pregnancy using the rectal palpation
method to determine the conception rate. Another factor
that may contribute to lower CR may be due to less careful
observation of cattle in estrus due to less than perfect signs
of estrus.

After the FMD virus, finding cows showing signs of estrus
in this study became more difficult, probably due to the
negative impact of the FMD virus and FMD vaccine.
FMD-infected cattle consume less feed than normal due to
wounds on the mouth, lips, and tongue, which can reduce
the energy consumed (Lewis ez a/., 2023). This condition
leads to a decrease in body weight and negatively affects
the quality of estrus.

Cow physiology is one of the major factors affecting
the success of Al (Rutten ef al., 2016). FMD-infected
cows showed increased estrogen levels and decreased
progesterone levels compared to non-FMD-infected cows.
This indicates that FMD infection affects the balance of
reproductive hormones in cattle, which has an impact on
their reproduction and reproductive health (Shaban ez a/.,
2022). According to Ferreira ¢ al. (2016) the negative
impact of the FMD vaccine is delayed ovulation and
abortion. Although FMD vaccination leads to decreased
pregnancy rates due to delayed ovulation and early embryo
loss, prevention of FMD through vaccination is essential.

In this study, we used unsexed semen for T1 and T2
produced by the Singosari artificial insemination center.
Yekti ez al. (2023) measured the quality of the semen we

used based on individual motility, viability, abnormality,

concentration, and total motile spermatozoa.

Table 2: The quality of sperm.

Parameters Value
Individual motility (%) 54.20
Viability (%) 75.35
Abnormality (%) 3.38

Concentration (Million/Straw) 36.31
Total motile spermatozoa (10%/ml) 19.55

Based on Table 2 spermatozoa used in this study have an
individual motility of 54.20%, this value can be categorized
as suitable for insemination in cows because according to
Standard National Indonesia (SNI4869-1-: 2017), the
minimum standard of individual motility is 40%. Sperm
motility generally drops by 34% to 46% following the
freezing and thawing procedure (Karunakaran ez a/,
2019). Negative consequences of cryopreservation and
the freeze-thaw process include sperm temperature
fluctuations and stress brought on by osmotic, chemical,
and physical pressure (Borah ez 4/, 2015). The decrease
in motility is also due to damaged mitochondria that
affect the production of adenosine triphosphate (ATP),
which spermatozoa need as an energy source to move
(Le ez al., 2019). Viability of unsexed semen used in this
study was 75.35%. The viability of spermatozoa used in
the study was categorized as good. According to Garner
and Hafez (2000) the minimum spermatozoa viability
value is 60-75%. Decreased sperm viability values may be
caused by cryopreservation. The amount of antioxidants in
bovine semen was reduced during cryopreservation and
was insufficient to shield sperm integrity from oxidative
stress. This increases the risk of harm from reactive oxygen
species formation during sperm cryopreservation (Ugur
et al., 2019). Abnormality in the semen we used was
3.38%, this figure is categorized as good because it has a
low abnormality, according to SNI the maximum limit of
abnormality in frozen semen is 20%. Abnormalities of the
sperm, particularly those of the head, are usually regarded as
uncompensated and may affect a bull’s ability to reproduce
(Rosyada ez al., 2020). Cryopreservation causes sperm
morphological changes and mitochondrial damage (Khalil
et al., 2018). The concentration of spermatozoa in the
semen we used was 36.31 million per straw and the total
motile spermatozoa was 19.55 million per straw, according
to SNI the minimum limit of spermatozoa concentration
per straw is 25 million and the total motile spermatozoa is
10 million per straw. The volume of viable spermatozoa is
one of the important factors that can increase the success
of artificial insemination (Goodla ef a/., 2014). So that the
semen we used in this study can be categorized as suitable
for insemination.
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CONCLUSIONS AND
RECOMMENDATIONS

'The results of this study showed that artificial insemination
in dairy cows not infected with FMD (T1) and artificial
insemination in cows infected with FMD (T2) had no
significant difference (P > 0.05). Although there was no
significant difference, there was a significant decrease from
NRR2 (73.04) to CR (46.09) in artificial insemination of
FMD-infected cows (T2). This significant decrease was
probably due to a decrease in blood progesterone levels as a
negative impact of FMD, which causes high embryo death.
This study adds to the evidence that FMD impairs cattle
fertility and productivity by increasing embryo mortality
and decreasing first-pregnancy success.
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