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ABSTRACT: This research aimed to increase the reproduction of dairy cows with artificial
insemination (Al) in Filial Friesian Holstein cows using sexed semen. This research was
conducted in Pandesari Village, Pujon District, Malang Regency, East Java. A total 114 Filial
Friesian Holstein cows were used in this research and divided into three Treatments: T1: 38
cows were inseminated using unsexed semen, T2: 38 cows were inseminated using albumin
sedimentation sexed semen, and T3: 38 cows were inseminated using Percoll density gradient
centrifugation (PDGC) sexed semen. The material was selected by purposive sampling with a
minimum body condition score (BCS) specification of 2.5 (scale 1-5); the material had normal
reproductive organs and showed signs of heat/estrus. The parameters of this study are the
percentage of non-return rate (NRR) 1, NRR 2, and conception rate (CR). The data obtained
were analyzed using descriptive analysis. The differences in NRR and CR between the unsexed
sperm, sexed sperm with albumin sedimentation, and sexed sperm with PDGC were analyzed
with the chi-square test and were considered significant at p < 0.05. The chi-square test was
carried out to compare the observed values with the expected values. The results showed that
the success of artificial insemination was greater by using albumin-sedimented sexed semen
compared to unsexed semen or PDGC-sexed semen, with NRR values of 1 (95%), NRR values
of 2 (87%) and CR values of 63%. The conception rate of artificial insemination using albumin-
sedimented sexed semen was 63% greater than that of artificial insemination using unsexed
semen and PDGC-sexed semen, which obtained the same value of 47%.
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INTRODUCTION

Filial Friesian Holstein cows are dairy
cows resulting from the crossbreeding of
Holstein Friesian (FH) cows with local cows
(Siska et al., 2021). One way to support
increasing the population and production of
dairy cows 1s by applying reproductive
biotechnology, such as artificial
insemination (Utami et al., 2022). Artificial
insemination is a reproductive technology
that can be applied on smallholder farms to
increase livestock productivity by utilizing
superior male spermatozoa in the form of
frozen semen, increasing the number of
offspring more quickly and passing on good
genetic traits. The success of Al involves
many factors, including breed, semen
quality,  prospective  breed  stock,
inseminator skills, time of Al, and detection
of estrus from breeders (Susilawati et al.,
2016).

Farmers in Pandesari Village, Pujon
District, still apply Al to dairy cows using
unsexed semen. The implementation of Al
with the hope that the application of
spermatozoa sexing technology can
accompany the birth of female livestock in
dairy cows. Using sexed semen for artificial
insemination 1is one strategy to obtain
replacement females for dairy cows (Lauber
et al., 2020). The use of sexing spermatozoa
1s needed to identify and regulate the sex of
calves. It 1s determined by the X and Y
chromosomes (Bhalakiya et al., 2018). The
sexing technologies widely used in
Indonesia are albumin sedimentation sexing
and PDGC sexing. Sexing using the albumin
sedimentation method involves the
separation of spermatozoa based on
differences in motility or ability to move X
and Y spermatozoa and differences in
motility between X and Y spermatozoa due
to differences in size and weight or mass.
The motility of Y spermatozoa is faster than
that of X spermatozoa due to the smaller
mass and size of Y sperm than X sperm,
which increases the motility of Y
spermatozoa (Wahjuningsih et al., 2019).
Sexing spermatozoa using albumin i1s an
easy method of separating spermatozoa that
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can produce between 71% and 76% of X and
Y spermatozoa (Gunawan et al., 2015).

Sexing uses the PDGC method based
on the difference in weight and head size of
X and Y spermatozoa so that at the
appropriate speed and time, X and Y
spermatozoa can be separated. A cell
separator material that is nontoxic to
spermatozoa and can be used as a gradient
(Promthep et al., 2016). The duration of the
centrifugation process affects the quality of
spermatozoa. A centrifugation time of 5
minutes resulted in a more significant
proportion of X spermatozoa, namely,
78.6%, and spermatozoa motility, 57%,
compared to 7 minutes, with a proportion of
X spermatozoa, namely, 76.5%, and
spermatozoa motility, 52.50% (Fatahillah et
al., 2016).

The reproductive success of Al-
produced cattle can be assessed by
observing the NRR and CR parameters
(Rosita etal., 2014). The success of Al using
unsexed semen and sexed semen using the
PDGC method had CR values of 44.44%
and 25.92%, respectively (Wahyudi et al.,
2014). The conception rates for single-dose
Al results using unsexed semen and sexed
PDGC semen were 35.48% and 43.47%,
respectively  (Setiyani et al.,, 2018).
Knowing the NRR and CR values can
determine the proper sexing method so that
pregnancy success can increase.

MATERIALS AND METHODS

This research was conducted in
Pandesari Village, Pujon District, Malang,
East Java. A total of 114 Filial Friesian
Holstein cows were used in this research.
Samples were selected by purposive
sampling with a minimum BCS of 2.5-3.5
(scale 1-5) and were identified as having
normal organs through rectal palpation and
showing signs of heat/estrus. The PDGC
sexed semen used was produced by the
Singosari National Artificial Insemination
Center (SNAIC), and the Lembang
Artificial Insemination Center produced the
albumin sedimentation sexed semen.
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This study had three treatments: T1,
38 cows inseminated with unsexed semen;
T2, 38 cows inseminated with albumin
sedimentation sexed semen; and T3, 38
cows inseminated with PDGC sexed semen.
The implementation of artificial
insemination is carried out by inseminators
when there 1s a report from the farmer that
the livestock shows signs of heat. The
inseminator inseminates with a single dose
method at 8 hours after showing signs of
heat/estrus (Kusuma et al., 2021). The
thawing technique uses a temperature of
37°C for 30 seconds, and according to the
Indonesian National Standard and Yekti et
al. (2023), semen deposition 1s carried out at
position four or in the corpus uteri. To

Increase pregnancy success, after Al 1is
carried out, the acceptor is injected with 20
ml of vitamin ADE to increase immunity
and minimize reproductive disorders
because there is previous information that
cows experience reproductive disorders
(Agustina et al., 2020). The observed
variables are NRR 1, NRR 2, and CR. The
NRR is the percentage of cows that do not
return to heat after insemination. This
observation was carried out on days 19-22
(NRR 1) and 3943 (NRR 2) after
insemination. The conception rate is the
percentage of pregnant cows resulting from
the first insemination (Susilawati et al.,
2022). These variables can be calculated
using the following formula:

Total inseminated cows—Total cows in heat/estrus
a. Non-Return Rate (NRR) = / x 100%

Total inseminated cows

_Total pregnant cows from first insemination

b. Conception rate (CR)

The data obtained were analyzed
using descriptive analysis. The differences
in non-return rates and conception rates
between the unsexed sperm, sexed sperm
with albumin sedimentation, and sexed
sperm with PDGC groups were analyzed
with the chi-square test. It was considered
significant at p<0.05. The chi-square test
using the Statistical Package for the Social

x 100 %

Total inseminated cows

Sciences (SPSS) was carried out to compare
the observed and expected values.

RESULTS AND DISCUSSION
Percentage of Non-Return Rate 1

The non-return rate (NRR) is one of
the methods used for estimating pregnancy

success after insemination (Malda et al.,
2022).

Table 1. Non-Return Rate 1 of Filial Friesian Holstein Cows

Treatments Total AT Total cows did not show heat % Cows did not show heat p-value
T1 38 29 76,00 p=0.05
T2 38 36 95,00 p=0.05
T3 38 31 82,00 p=0.05
Total 114 96

Based on the research results shown in
Table 1, it 1s known that the highest
percentage of non-return rate 1 1s T2, with a
value of 95%, followed by T3, which is
82%, and T1, which 1s 76%. According to
Setiyani et al. (2018), the NRR i1s considered
good if 1t 1s between 70% and 90%. This
means that the percentage of NRR in this
study 1s optimal or good. The evaluation of
the success of Al against NRR observations
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was guided by the fact that acceptors who do
not show signs of heat within a certain
period are assumed to be pregnant. NRR
observations in this study were carried out
on days 19-22 and 39-43. Acceptors that
showed signs of heat during the NRR
observation period after insemination were
considered to have failed. Pearson chi-
square analysis of the percentage of non-
return rate one relative to the expected value
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revealed no significant difference among the
three treatments (P>0.05). The return of
cows to heat can be caused by fertilization
failure.

The factors that cause fertilization
failure are very complex and include
genetics, age, uterine infection, return of the
estrous cycle, abnormal anatomy of the
female reproductive tract, hormonal
dysfunction, poor follicular development,
and nutritional influences. Factors affecting
fertilization failure include male fertility,
semen quality, semen deposition during Al

and Al timing. One factor that affects the
NRR is the maintenance management of
cows, including feed. Cows that were given
feed with additional concentrates showed an
NRR value of 95%, while cattle that were
reared without other feed additives had an
NRR value of 80% (Saili et al., 2016).

Percentage of Non-Return Rate 2

The non-return rate (NRR) is the
percentage of cattle that do not return to heat
after being inseminated (Kusuma et al.,
2021).

Table 2. Non-Return Rate 2 of Filial Friesian Holstein Cows

Treatments No. of AT No. cows did not show heat % Cows did not show heat p-value
T1 38 24 63 p<0.01
T2 38 33 87 p=0.05
T3 38 28 74 p<0.05
Total 114 85

Based on the research results shown in
Table 2, it 1s known that the highest
percentage of non-return rate 2 1s T2, with a
value of 87%, followed by T3, which is
74%, and T1, which is 63%. The results of
the observations of NRR 2 showed a
decrease in the percentage of NRR 1. The
reduction in T1 was 13%, that in T2 was 8%,
and that in T3 was 8%. The results of this
study indicated that the NRR percentage of
frozen semen sexing was greater than that of
nonsexing frozen semen. The NRR resulting
from albumin sedimentation is higher
because the sexing process can separate live
and dead spermatozoa, so sexing by albumin
sedimentation can increase pregnancy.

Insemination using sexed semen in
cows is recommended to maximize the
pregnancy rate in cows, especially in dairy
cows. Insemination during oestrus aims to
increase the pregnancy rate in cows (Guner
et al., 2022). During oestrus, cows show
signs such as a red vulva, swollen vulva, and
mucus discharge from the cervix. It occurs
due to the hormone estrogen in the peak
phase (Utami et al., 2022). Spermatozoa that
have high fertility then have high
commercial value. The fertility rate
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determines the service per conception to
determine pregnancy (Wahjuningsih et al.,
2019). The use of sexed semen by Susilawati
(2019) does not always result in a
pregnancy, as  expected.  Artificial
insemination using double-dose sexed
semen had a high success rate.

Pearson chi-square analysis of the
percentage of non-return rate two plants
with an expected value revealed a very
significant difference at T1 (P<0.01), no
significant difference at T2 (P>0.05), and a
significant difference at T3 (P<0.05). The
decrease in the percentage of NRR 1 to NRR
2 occurred due to the increase of female
cows that experience estrous. Cows
subjected to heat are characterized by
swollen and reddened wvulvas, decreased
milk production, and clear mucus discharge
from the wvulva (Pemayun et al., 2014).
However, it differs from a cow experiencing
silent heat.

Cows 1n mild heat do not show signs
of heat but have normal reproductive cycles;
if signs of heat are lacking or not visible, the
oestrus cycle will be missed from
observation, and this condition 1s called
silent heat. During the study, it was found
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that several acceptors experienced silent
heat, so farmers could not detect cows in
heat.

The ovulation process in cases of
silent heat commonly occurred, and no signs
of heat appeared. Due to the low estrogen
level, the requirements for the appearance of
signs of heat are not fulfilled (Yekt1 et al.,
2017). Silent heat can also be caused by
ectoparasitic disorders, such as fleas found
on the vulva, which can cause stress (Utami
et al., 2022). In addition to silent heat, early
embryonic death can cause a decrease in the
NRR because embryos that fail to attach to

the uterine wall will experience pregnancy
failure (Yekti et al., 2017).

Percentage of Conception Rate

The CR 1is the percentage of acceptors
who successfully conceived at the first
known IB after carrying out a pregnancy
examination. Costa et al. (2016) reported
that CR can be used as an indicator of the
fertility of female cows. The calculation of
the CR in this study was based on a
pregnancy examination using the rectal
palpation method on the 60 to 90 days
afterinsemination.

Table 3. The Conception Rate of Filial Friesian Holstein Cows

Treatments No. of Al No. of Pregnant Cows % of Pregnant Cows p-value
T1 38 18 47 p<0.01
T2 38 24 63 p<0.01
T3 38 18 47 p<0.01
Total 114 60

Based on the research results shown in
Table 3, T2 had the highest percentage of
conception rate, at 63%, followed by T1 and
T3, who achieved the same percentage of
success, 47%. Compared with that of
unsexed semen, artificial insemination using
albumin sedimentation sexed semen was
more successful. The sexed semen used had
a higher proportion of X spermatozoa than
Y. Susilawati et al. (2019) stated that the
duration of the encounter between sperm
and egg was lengthy. Hence, those that
could survive and be motile were X
spermatozoa.

Pearson chi-square analysis of the
percentage of conception rate relative to the
expected value revealed a highly significant
difference among the three treatments
(P<0.01). The success percentage of T2
from this study can still be considered
suitable for dairy cattle in Indonesia
because, taking into account management,
natural conditions, and distribution of
livestock that are spread out, a CR value that
reaches 45-50% can be said to be good. The
success rate of pregnancy in this study was
greater for cattle inseminated using sexing
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semen than for those inseminated using
unsexed semen.  Descriptively, the
percentage of CR in this study is much
different from that in the NRR estimation.
One of the influencing factors is a decrease
in the quality of the semen used for
insemination. Decreasing the quality of
spermatozoa after thawing can reduce the
ability to fertilize and affect embryo
development. In addition, an increase in the
percentage of abnormal spermatozoa during
the cooling and freezing process was caused
by cold stress, an imbalance in osmotic
pressure due to metabolic processes that
continued during storage (Khalil et al.,
2018).

Physiological conditions in livestock
determine the mechanism of reproduction,
production, growth, health, and quality of
milk produced. The stress experienced by
cows 1s due to the conditions and structure
of the enclosure, which includes the
availability of ventilation, floors, grouping
of livestock, and the density of livestock in
a cage, as well as weather that is too hot and
too cold (Utami et al., 2022). All of these
components can affect the performance of
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the endocrine system, thereby affecting the
reproductive system and the oestrus cycle in
COWS.

Heat stress can impair reproductive
performance by reducing the duration and
intensity of oestrus. In addition, a hot
environment interferes with embryo
development (Oikawa et al., 2019). Cows
that experience stress can reduce their
appetite, impact reproductive hormones, and
decrease production (Setiawan et al., 2014).
The success rate of artificial insemination in
this study can be influenced by the quality of
the semen used. The use of sexing semen in
this study (T2) had the highest success rate
(Table 3).

The quality of spermatozoa can be
affected by several treatments in the
centrifugation process of sexing semen,
which can separate normal and dead
spermatozoa so that only normal
spermatozoa are left behind, and the NRR
and CR wvalues can increase. The
centrifugation treatment during sexing can
also damage the spermatozoa membrane, so
cell organelles such as mitochondria and
lysosomes will also be disrupted
(Kusumawati et al., 2017).

Handling of sexed semen during
processing must be done correctly because
spermatozoa are very susceptible to changes
in temperature, which will change their
motility. An appropriate diluent is needed to
help protect spermatozoa membranes from
damage during the cooling and freezing
processes. The diluent must contain
nutrients, buffers, and cold shock (Wiratri et
al., 2014). In addition, liquid nitrogen is also
needed in frozen semen to maintain the
quality of spermatozoa (Wahyudi et al.,
2014).

CONCLUSION

According to the study results, it can
be inferred that Al success rates using sexed
semen subjected to albumin sedimentation
was greater than that of Al using unsexed
semen and Percoll density gradient
centrifugation of sexed semen according to
the NRR 1, NRR 2 and CR values. The
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conception rate of artificial insemination
using albumin-sedimented sexed semen was
63% greater than that of artificial
insemination using unsexed semen and
Percoll density gradient centrifugation
sexed semen, which obtained the same
value of 47%.
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