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Abstract. This study descriptively characterized blood mineral profiles, pre-pregnancy reproductive
characteristics, and birth outcomes in Indonesian local cattle during late gestation under uniform management
conditions. An observational descriptive cross-sectional study was conducted using a total sampling approach,
with no intention of performing comparative evaluation between breeds or parity groups. Eleven pregnant
Indonesian local cattle comprising Ongole Grade (PO) (n = 7) and Pasundan (n = 4) cattle were enrolled. The
collected data included reproductive history, serum calcium (Ca), phosphorus (P), and magnesium (Mg)
concentrations during late gestation, and birth outcomes. The recorded pre-pregnancy reproductive
characteristics, including service per conception, calving interval, and days open, generally reflected normal
reproductive performance among the enrolled animals, although individual variation associated with parity and
reproductive history was observed. Serum macromineral concentrations remained within published
physiological reference values (Ca: 8.98-9.26 mg/dL; P: 5.18-5.30 mg/dL; Mg: 2.95-3.24 mg/dL), indicating
stable mineral homeostasis during the periparturient period. Gestation length and birth weight were within the
expected physiological ranges, while two postpartum events (one retained placenta and one stillbirth) were
recorded in the study population. In conclusion, the enrolled cattle exhibited physiological serum macromineral
concentrations during late gestation under the observed management conditions. The recorded reproductive
characteristics and birth outcomes generally reflected normal physiological conditions, although individual
variation and isolated postpartum events were observed. These findings provide preliminary descriptive
baseline information for the enrolled cattle under the observed management conditions and may serve as a
reference for future studies involving larger and more homogeneous populations.

Keywords: birth outcomes, blood minerals, Indonesian local cattle, late gestation, reproductive performance

Abstrak. Penelitian ini bertujuan untuk mendeskripsikan profil mineral darah, karakteristik reproduksi sebelum
kebuntingan, dan kelahiran pada sapi lokal Indonesia pada akhir kebuntingan yang dipelihara dalam kondisi
manajemen seragam. Penelitian ini menggunakan desain observasional deskriptif dengan pendekatan potong
lintang (cross-sectional) dan metode total sampling, tanpa maksud membandingkan antarras atau kelompok
paritas. Sebanyak 11 ekor sapi bunting, terdiri atas sapi Peranakan Ongol (PO) (n = 7) dan sapi Pasundan (n = 4),
diikutsertakan dalam penelitian ini. Data yang dikumpulkan meliputi riwayat reproduksi, konsentrasi serum
kalsium (Ca), fosfor (P), dan magnesium (Mg) pada akhir kebuntingan, serta kelahiran. Karakteristik reproduksi
sebelum kebuntingan, meliputi service per conception, calving interval, dan days open, secara umum
menunjukkan performa reproduksi yang normal, meskipun terdapat variasi individu yang berkaitan dengan
paritas dan riwayat reproduksi. Konsentrasi makromineral serum berada dalam kisaran referensi fisiologis (Ca:
8,98-9,26 mg/dL; P: 5,18-5,30 mg/dL; Mg: 2,95-3,24 mg/dL), yang menunjukkan bahwa homeostasis mineral
tetap terjaga selama periode periparturien. Lama kebuntingan dan bobot lahir berada dalam kisaran fisiologis,
sedangkan dua kejadian pascapartus, yaitu satu kasus retensio plasenta dan satu kasus lahir mati, tercatat pada
populasi penelitian. Disimpulkan bahwa sapi yang diteliti menunjukkan profil makromineral serum dalam kisaran
fisiologis pada akhir kebuntingan. Temuan ini menyediakan data dasar deskriptif yang dapat menjadi acuan bagi
penelitian selanjutnya dengan jumlah sampel yang lebih besar dan populasi yang lebih homogen.

Kata kunci: kebuntingan akhir, kelahiran, mineral darah, performa reproduksi, sapi lokal Indonesia
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Introduction

Indonesian Ongole Grade (PO) and Pasundan
play a strategic role in smallholder farming
systems, contributing to the national beef supply
and being suitable for low-input production
environments. These breeds are valued for their
adaptability to tropical climates, feed resource
efficiency, and resilience to heat stress and
endemic diseases, attributes widely recognized
as essential for sustainable livestock
development in tropical regions (Asmarasari et
al., 2023; Hariyono et al., 2025; Hastarina et al.,
2025).

information on reproductive physiology during

Despite their importance, scientific
late gestation remains limited for Indonesian
local cattle, including Ongole Grade (PO) and
Pasundan cattle. This gap contrasts with the
extensive reproductive datasets available for
dairy breeds such as Holstein—Friesian and for
exotic beef breeds, including Simmental and
Limousin.

The third trimester

physiologically critical period marked by rapid

of gestation is a

fetal growth, increased maternal metabolic
demand, and preparation of the reproductive
and endocrine systems for parturition (Maquivar
and Galina, 2009; Ribeiro et al., 2018). Optimal
metabolic balance during this phase is essential

to support fetal development, colostrum
synthesis, the onset of lactation, uterine
contractility, and the  prevention of

periparturient reproductive disorders (Goff and
Horst, 1997). Key parameters, such as animal
characteristics,

pre-pregnancy reproductive

history, serum mineral concentrations, and

calving outcomes, serve as fundamental
indicators of maternal physiological status and
reproductive performance. However,
comprehensive assessments integrating these
parameters in PO and Pasundan cattle are
largely absent from the current scientific
literature.

Serum macrominerals—notably calcium (Ca),
phosphorus (P), and magnesium (Mg)—play

essential roles in supporting maternal and fetal
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physiology during late gestation. Calcium is

crucial for neuromuscular function and

colostrum production; phosphorus supports
energy metabolism and skeletal growth, while
regulates

conduction and parathyroid hormone activity.

magnesium neuromuscular
Imbalances in these minerals are associated with
hypocalcemia, reduced feed intake, impaired
fetal growth, dystocia, and postpartum
metabolic disorders (Goff, 2014; Reinhardt et al.,
1988; Stenhouse et al., 2022). Given their
physiological importance, baseline physiological
data on serum macrominerals are important for
supporting  nutritional and reproductive
management in Indonesian local cattle.
Therefore, this study aimed to descriptively
characterize blood mineral profiles during late
with
reproductive characteristics and birth outcomes

gestation  together pre-pregnancy

in Indonesian local cattle managed under
uniform field conditions. This observational,
descriptive, cross-sectional study used a total
sampling approach and was designed to provide
a descriptive physiological profile of the enrolled
animals. The study was not intended to perform
comparative evaluation between breeds or
parity groups; therefore, observed variation
among animals was described at the individual
or population level rather than interpreted as

evidence of breed- or parity-related differences.

Materials and Methods
Ethics Approval

This study was approved by the Institutional
Animal Ethics Committee of the University, with
Approval Number 872/UN6.KEP/EC/2025.

Study Location and Period

This study was conducted at the UPTD BPPIB
Ternak Sapi Potong, Ciamis — DKPP Central Java
Province, and at Universitas Padjadjaran, from
September to December 2025.
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Study Design
This  study
descriptive, cross-sectional design with a total

utilized an observational,
sampling approach. The primary data consisted

of blood mineral concentrations (calcium,
phosphorus, and magnesium) measured during
late gestation. These data were supplemented
by secondary records, which included sample
characteristics, pre-pregnancy reproductive
performance metrics (such as service per
conception, calving interval, days open, and
breeding history), feed management practices,
and birth-related outcomes (including gestation
birth postpartum

reproductive disorders). The cross-sectional

length, weight, and
approach aimed to provide a descriptive
physiological snapshot of serum mineral profiles
in pregnant cows during late gestation and to
characterize reproductive and birth-related
variables under the observed management
conditions. This study was designed to furnish
descriptive physiological information and was
not intended to compare different breeds or

parity groups.

Animals and Sampling Technique

This study involved 11 female Indonesian
local cattle in late gestation (third trimester),
which included seven Ongole Grade (PO) cows
and four Pasundan cows. A total sampling
approach was utilized, enrolling all pregnant
Indonesian local cattle that met the predefined
inclusion and exclusion criteria during the study
the
represented the entire accessible population
that fulfilled the eligibility criteria at that time.

The inclusion criteria were as follows: (1) local

period. Therefore, sample accurately

female cattle in the third trimester of pregnancy,
(2) complete reproductive and health records,
(3)

management

animals maintained under consistent
conditions—including feeding,
watering, and housing systems—and (4) animals
that could be

collection. The exclusion criteria included (1)

safely subjected to blood

cows exhibiting severe systemic diseases, (2)
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cows for which blood sampling could not be
performed, and (3) animals with incomplete
reproductive or health histories. The inclusion of
both Ongole Grade (PO) and Pasundan cattle
was intended to reflect the composition of the
eligible study population and was not meant to
establish or test differences between the breeds.
Additionally, parity was recorded as part of the
animals' reproductive characteristics but was
not used for comparative analysis.

All selected animals were managed with
uniform feeding practices, given ad libitum
access to clean drinking water, and housed in
similar pen structures to ensure consistency in
environmental and nutritional factors
throughout the study. Feed provided in the
pregnancy barn consisted of concentrate and
forage, administered twice daily—once in the
morning and once in the afternoon. The forages
included Taiwan elephant grass and corn leaves,
totaling 10% of each animal’s body weight. In
contrast, concentrate was supplied at 1% of the
animal’s body weight, using a specially
formulated concentrate for breeding cows. The
housing system was a monitored colony barn
with a head-to-head layout, accommodating a

maximum of four animals per pen.

Blood-Serum Collection Procedures and
Laboratory Analysis

Blood samples were collected from each cow
via either the jugular vein or coccygeal vein using
a sterile vacutainer system equipped with a 21G
x 1" needle and 3-mL plain blood collection
tubes (OneMed). Following collection, the tubes
were kept in a cool box for approximately 6
hours to allow clot formation before serum
separation. Samples were then centrifuged at
2,500 rpm for 15 minutes to obtain clear serum.
The harvested serum was transferred to 0.5 mL
microtubes and stored at —20°C until laboratory
analysis.

Serum mineral concentrations, including
calcium (Ca), phosphorus (P), and magnesium

(Mg), were analyzed using an atomic absorption
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spectrophotometer  (AAS;  ThermoScientific
Genesys 20). Measurements were conducted at
wavelengths from 520 to 650 nm using
commercial reagent kits (DSI Magnesium XL FS,
DSl DiaSys Calcium AS FS, and DSI Phosphate FS)
according to the manufacturers’ protocols. All
laboratory procedures were performed under
controlled conditions to ensure sample integrity

and analytical accuracy.

Data Collection and Recorded Variables
This study
secondary variables, organized into four main

recorded both primary and

categories to provide
description of the animals' reproductive and
physiological profiles.

1.

a comprehensive

Animal characteristics, including breed, age,
parity, lactation stage, and management of
feeding, watering, and housing.

records,
consisting of the date of the last artificial
insemination, service per conception, calving

Pre-pregnancy reproductive

interval, days open, breeding history, and
previous reproductive disorders. Pregnancy
confirmation before late gestation was
obtained from farm records based on routine
rectal palpation.

Gestational variables, including serum
concentrations of calcium (Ca), phosphorus
(P), and magnesium (Mg) measured during
late gestation.

Birth-related outcomes, including gestation
birth postpartum

reproductive neonatal

length, weight,

disorders, and

viability.

Breed and parity were recorded to describe
the characteristics of the enrolled population

and provide contextual information for

interpreting individual reproductive records.
These variables were not designated as
comparative grouping factors. All secondary
reproductive and management data were
retrieved from official UPTD farm logs, while

primary physiological data were generated
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through direct measurement and laboratory

analysis. Physiological data were generated
through direct measurement and laboratory

analysis.

Data Analysis

Blood mineral concentrations (calcium,
phosphorus, and magnesium) were summarized
using the mean, standard deviation, and range.
Reproductive variables, including service per
conception, calving interval, days open, breeding
history, gestation length, birth weight, and
postpartum  disorders, were presented
descriptively based on the available records.
Consistent with the observational descriptive
cross-sectional design and total sampling
approach, no inferential statistical tests were
conducted. Specifically, no statistical
comparisons were made between Ongole Grade
(PO) and Pasundan cattle or among parity
groups. Data were summarized descriptively,
and any observed variation among the enrolled
animals was not interpreted as evidence of
breed- or parity-related differences. The findings
were interpreted as a descriptive physiological
and reproductive profile of the enrolled late-
gestation cattle under uniform management
than

differences or associations between breed,

conditions, rather as evidence of

parity, and the measured outcomes.

Results and Discussion
Animal Characteristics

The characteristics of the Indonesian local
cattle are presented in Table 1. The data
describe the characteristics of the enrolled
animals and should not be interpreted as formal
comparisons between breeds. Reporting
is essential to
of the

findings, as physiological status and individual

baseline animal information

ensure appropriate interpretation
variation may influence both metabolic and
reproductive responses during late gestation

(Ding et al., 2024; D’Occhio et al., 2019).
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Table 1. Baseline Characteristics and Management Conditions of the Enrolled Cattle

Ongole Grade (PO)

Variable (n=7) Pasundan (n=4) Total (n=11)
Age (month), mean = SD 66.76 + 40.53 126.57 £ 6.00 88.51 +43.67
Gestational age (months), 8.35+0.57 8.11+1.24 8.26+0.82
mean + SD

BCS (1-5 scale), mean + SD 3.00 £ 0.00 3.501£0.58 3.18 £0.40
Lactation number, min-max  0-5 4-5 0-5%*

Feeding system

Forage type
and corn leaves

Forage + concentrate

Taiwan elephant grass

Forage provision 10% of body

weight/day
Concentrate provision 1% of body weight/day
Water Availability Ad libitum

Housing system Intensive; monitored

colony barn, head-to-

head layout

Forage + concentrate Forage-based,
supplemented with
concentrate

Taiwan elephant grass

and corn leaves

Taiwan elephant grass
and corn leaves

10% of body 10% of body
weight/day weight/day

1% of body weight/day 1% of body weight/day
Ad libitum Ad libitum

Intensive; monitored
colony barn, head-to-
head layout; maximum
4 animals/pen

Intensive; monitored
colony barn, head-to-
head layout

* Lactation number 0 represents heifers that had not undergone a previous lactation cycle.

As presented in Table 1, the enrolled cattle
exhibited variability in age, parity, lactation
status, and body condition score. The Ongole
Grade (PO) group comprised both heifers and
multiparous cows, while the Pasundan group
This
distribution was a reflection of the available

included only multiparous cows.
study population, which was enrolled through
total sampling rather than through predefined
the

reproductive status

experimental  groupings. Therefore,

variations in age and
characterize the enrolled animals rather than
groups. All

animals were sampled during the third trimester

create balanced experimental

of gestation, with gestational ages ranging from
8.11 to 8.35 months. This timing ensured that
blood mineral measurements were obtained at
a comparable physiological stage. Given that the
final trimester is marked by rapid fetal growth,
increased nutrient demands, and significant
metabolic adaptations, sampling during this
similar stage of pregnancy provides an
the

serum mineral

appropriate physiological context for

descriptive evaluation of
concentrations (Sammad et al., 2022; Zhelavskyi

et al., 2024).
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The Body Condition Score (BCS) for both
breeds ranged from 3 to 4 on a scale of 1 to 5,
indicating an optimal nutritional status for cows
nearing parturition. A BCS within this range has
been linked to a reduced risk of metabolic
disturbances, dystocia, and impaired
postpartum lactation performance
(Gobikrushanth et al., 2019; Rojas Canadas et al.,
2020; Wang et al.,, 2019). The variation in
lactation status reflects the differences in parity
among the enrolled animals, with both heifers
and multiparous cows included in the study
population.

should be taken into account when interpreting

These physiological differences
reproductive characteristics, as parity is known
to influence reproductive performance and
metabolic responses (Wathes et al., 2007; Yehia
et al., 2020). All animals were managed under a
consistent husbandry system that included
intensive housing, provision of forage and
concentrate-based diets, and unrestricted
access to water. Maintaining consistency in
management practices is crucial for minimizing
environmental  confounding  effects on
physiological parameters (Collier et al., 2006;

Fernandez-Novo et al., 2020).
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Table 2. Pre-pregnancy reproductive characteristics of the enrolled Indonesian local cattle

Variable Ongole Grade (PO) (n=7)

Pasundan (n=4)

Total (n=11)

Service per conception 2.00+1.15
(S/C), mean £ SD

Calving interval (days) 803.67 +262.02

Days open (days), mean  498.33 + 256.31

+SD

Breeding method
Breeding sire identity
Previous reproductive
disorders

Previous metabolic
diseases

2.00+1.15

637.25+175.81

341.5+178.8

1 case of uterine
prolapse

2.00+1.10

708.57 + 215.06, Heifers
(calving interval = 0)
included four PO cattle
408.71 + 211.93, Heifers
(days open = 0) included
four PO cattle

All animals bred via Al
Recorded for all animals
1 case of uterine
prolapse

No case

Pre-Pregnancy Reproductive Characteristics
The
characteristics of the enrolled animals are

pre-pregnancy reproductive
presented in Table 2. Documentation of these
parameters is important because reproductive
history before conception has been recognized
as an important determinant of subsequent
fertility, pregnancy maintenance, and
periparturient reproductive performance (Diskin
and Kenny, 2016, 2014). The variables recorded
comprised service per conception (S/C), calving
interval (Cl), days open (DO), breeding method,
sire identity, and the presence of previous
reproductive or metabolic disorders.

Based on Table 2, the recorded service per
conception values averaged 2.00 + 1.15, which
falls within the expected physiological range for
beef cattle managed under tropical production
systems. This indicates satisfactory reproductive
efficiency following artificial insemination (Al)
(Ervandi et al., 2020; Salman et al.,, 2021;
Sumaryadi et al., 2021). All cows were bred via
Al, and sire identity was clearly documented,
reducing variation attributable to semen quality
or genetic background and ensuring
comparability across the animals.

Variation was noted in calving interval and
days open among the multiparous cows included
in this study. These variables were not applicable
to heifers and were therefore only available for

animals with previous calving records. The
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observed variability likely reflects differences in
parity, postpartum reproductive resumption,
and individual reproductive history within the
study population than
experimental grouping. Prolonged
intervals and days open have been associated

rather predefined

calving
with postpartum anestrus, reduced estrus

detection efficiency, nutritional imbalances
during the transition period, and residual effects
of previous reproductive disturbances (Caixeta
and Omontese, 2021; Cardoso Consentini et al.,
2021; Villar et al.,, 2025; Walsh et al., 2011).
Although no clinical metabolic disorders were
identified in the current dataset, differences in
physiological maturity and parity between
heifers and older cows likely contributed to the
observed variability.

The prevalence of historical reproductive
disorders within the sample was low. Only one
Pasundan cow had a history of uterine prolapse,
before the

pregnancy, without apparent residual effects on

which occurred well current
reproductive function. No clinical metabolic
diseases—such as clinical hypocalcemia, ketosis,
or displaced abomasum—were documented in
any of the animals. This suggests that the
endocrine and metabolic background of the
study population prior to pregnancy was
generally stable, making it unlikely to confound
the of
physiological responses during late gestation.

interpretation mineral-related
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Overall, the pre-pregnancy reproductive
characteristics observed in this study indicate
that the local Indonesian cattle included in the
dataset had reproductive profiles within normal
physiological ranges, albeit with some variability
attributable to parity

reproductive  dynamics.

and breed-specific
These
conditions are crucial for contextualizing the

baseline

late-gestation mineral serum profiles discussed

later in the manuscript, as pre-pregnancy
reproductive and metabolic status is known to
influence mineral homeostasis, endocrine
regulation, and vulnerability to periparturient
disorders (Jan et al.,, 2021; Stenhouse et al.,,
2022).

reproductive

antecedent
the
biological interpretation of the experimental

Understanding  these

conditions  strengthens

findings.

Blood Mineral Profile During Late Gestation
(Ca, P, Mg)

The serum concentrations of calcium (Ca),
phosphorus (P), and magnesium (Mg) measured
during late gestation are presented in Table 3.
The data are presented descriptively and are not
intended to compare breeds. Overall, serum
macromineral concentrations recorded in the
enrolled animals remained within published
physiological reference ranges for beef cattle
during pregnancy (Griinwaldt et al.,, 2005),
indicating that mineral homeostasis during the
final trimester was adequately maintained under
the prevailing management system.

Serum calcium concentrations ranged
from 8.98 to 9.26 mg/dL, remaining within
published physiological reference values for beef

2005). These that Ca
homeostasis was adequately maintained during

findings suggest
a physiological phase marked by an abrupt rise
in Ca requirements to support colostrum
synthesis, fetal skeletal mineral accretion, and
enhanced neuromuscular activity preceding
parturition (Harvey et al.,, 2021; Silva et al.,
2024). Adequate Ca availability during this
period is essential to prevent periparturient
hypocalcemia, which can disrupt uterine smooth
muscle contractility, prolong the first and second
stages of labor, increase the likelihood of
dystocia, and

precipitate postpartum

reproductive disorders including retained
placenta and delayed uterine involution (Chetan
Kumar et al.,, 2025; Hoffmann da Silva et al.,
2025; Smail et al., 2025).

Serum phosphorus concentrations ranged
from 5.18 to 5.30 mg/dL, which were likewise
physiological

Phosphorus is essential for energy metabolism,

within reference  values.
ATP synthesis, nucleic acid production, and fetal
skeletal development during late gestation
(Stenhouse et al., 2022). Phosphorus plays an
indispensable role in energy transfer and fetal

(Horst, 1986). Inadequate
supply during this stage
associated with reduced feed intake, suboptimal
fetal

immune

osteogenesis
phosphorus is
growth, muscular weakness at birth,

dysfunction, and an extended
postpartum anestrous interval (Cohrs et al.,
2018; 2019).

excessive dietary P can impair Ca absorption via

Eisenberg et al.,, Conversely,

competitive intestinal interactions and may
increase the risk of urolithiasis, particularly in

animals receiving high concentrate diets
cattle during late gestation (Griinwaldt et al., (Griinberg et al., 2019).
Table 3. Serum Macromineral Concentrations (Ca, P, Mg) During Late Gestation
Parameter Reference Ongole Grade (PO) Pasundan Overall
range* (mean + SD) (mean £ SD) (mean £ SD)
Calcium (mg/dL) 8.42 +0.80 8.98 £ 0.30 9.26 £ 0.52 9.08 £0.39
Phosphorus (mg/dL) 403 +1.24 5.30+0.15 5.18 £0.28 5.26 £0.20
Magnesium (mg/dL) 2.67 £0.73 3.24 +£0.46 2.95+0.23 3.12+0.40

Note: *(Grinwaldt et al., 2005)
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Table 4. Birth Outcomes of the enrolled Indonesian local cattle

Variable Ongole Grade Pasundan Total

(PO) (n=7) (n=4) (n=11)
Gestation length (days), mean £SD  299.00 + 9.64 295.75 +6.08 297.82 +8.34
Birth weight (kg), 27.49+2.67 20.50+4.20 24.95 + 4.69

mean * SD
Postpartum disorders -

2 cows (1 retained placenta,
one stillbirth)

2 cows (1 retained
placenta, one stillbirth)

Serum magnesium concentrations ranged
from 2.95 to 3.24 mg/dL, remaining within
published physiological reference values for late
gestation cattle. Magnesium serves as a critical
cofactor for numerous enzymatic systems,
influencing neuromuscular
excitability(Glombowsky et al.,, 2017), and is
essential for the activation of parathyroid
hormone (PTH), thereby indirectly regulating Ca
mobilization from bone and renal reabsorption
(Martens et al., 2018). Subclinical Mg deficiency
gestation PTH

responsiveness, reduce Ca mobilization at the

during late may impair
onset of lactation, and predispose cows to
periparturient hypocalcemia, whereas excessive
Mg intake can depress Ca—P interactions and
negatively affect ruminal fermentation dynamics
(Goff, 2014; Schonewille, 2013).

Overall, the serum concentrations of calcium,
phosphorus, and magnesium measured in the
enrolled animals remained within published
physiological reference ranges throughout late
gestation. Because this study employed a
descriptive cross-sectional design with a limited
the

should not be

and heterogeneous study population,

observed mineral profiles

interpreted as evidence of similarities or

differences between breeds. Instead, these

findings provide preliminary baseline

physiological information on serum
macromineral status in Indonesian local cattle
managed under the observed field conditions
and may support future studies involving larger

and more homogeneous populations.

Birth Outcomes
in the
enrolled Indonesian local cattle are summarized

Observations of birth outcomes
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in Table 4. The evaluated parameters comprised
birth weight, the
occurrence of postpartum disorders, including
stillbirth. These
assessing maternal-fetal well-being, evaluating

gestation length, and

indicators are critical for
prenatal nutritional adequacy, and identifying
potential periparturient risks that may affect
neonatal survival (Caton et al.,, 2020; Szenci,
2023). The recorded gestation lengths ranged
from 295.75 to 299.00 days, which fall within the
expected physiological range for Bos indicus-
influenced cattle (approximately 285-300 days)
(Chenoweth, 1994). These findings suggest that
the pregnancy duration in the enrolled animals
generally with
physiological development. Gestation length is

was consistent normal
influenced by various maternal, fetal, and

environmental factors, including endocrine
regulation and fetal maturation (Redifer et al.,
2023).

Birth weights ranged from 20.50 to 27.49 kg,
remaining within the anticipated physiological
range reported for Indonesian local beef cattle.
Birth weight

maternal nutrition, placental efficiency, and fetal

is significantly influenced by
hormonal regulation (Vonnahme et al.,, 2018;
Zago et al., 2019). The values recorded for both
breeds are within normal ranges for local
Indonesian cattle and do not indicate
pathological intrauterine growth restriction.
During the study period, two postpartum
events were recorded, including one case of
retained placenta and one stillbirth. These
events occurred in separate animals and should
be interpreted descriptively, as the study was
not designed to assess the incidence or risk
factors associated with postpartum disorders.

Retained placenta has been linked to impaired
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immune function, mineral imbalances, and
periparturient stress (Bernardi et al., 2019; Qu et
al.,, 2014), while stillbirth is recognized as a
multifactorial outcome influenced by fetal,
maternal, and intrapartum factors (Mee, 2020;
Parikh et al., 2024). Given the limited sample size
study design, causal

and descriptive no

relationship between serum mineral
concentrations and postpartum events can be
established.

Overall,

the recorded birth outcomes

generally indicated normal physiological
conditions in the enrolled animals, despite the
observation of isolated postpartum events.
These findings provide preliminary descriptive
information regarding gestation length, birth
weight, and postpartum outcomes under the
observed management conditions and may
serve as baseline data for future studies
involving and more

larger homogeneous

populations.

Study Limitations
This study has several limitations that should

be considered when interpreting the findings.
First, the sample size was limited (n = 11) due to
a total sampling approach, meaning all animals
meeting the predefined inclusion and exclusion
criteria during the study period were enrolled.
No with
reproductive serum
late gestation,
management

additional  animals complete

records, mineral

measurements during and
conditions were
the study

concerning

comparable

available for inclusion. Second,

population was heterogeneous
breed and parity, consisting of Ongole Grade
(PO) and Pasundan cattle with varying parity.
This heterogeneity, along with the small sample
size, restricts the generalizability of the findings
and prevents meaningful comparative
evaluations between breeds or parity groups.
Therefore, the findings should be viewed as
descriptive observations of the enrolled animals
under the observed management conditions

rather than as representative estimates of the
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broader Indonesian local cattle population.
Future studies with larger and more
homogeneous populations, adequately

representing breed and parity groups, are
needed to validate and expand on these
preliminary descriptive observations.

Conclusions
This
demonstrated that the enrolled Indonesian local

descriptive  cross-sectional  study
cattle exhibited serum calcium, phosphorus, and
magnesium concentrations within published
physiological
gestation under the observed management
The
reproductive characteristics and birth outcomes
physiological
conditions, although individual variation related

reference ranges during late

conditions. recorded pre-pregnancy

generally reflected normal
to parity and reproductive history, as well as
isolated postpartum events, was noted. These
findings provide preliminary descriptive baseline
blood

reproductive characteristics, and birth outcomes

information on mineral  profiles,
specifically for the enrolled animals and should
not be generalized to the broader Indonesian
local cattle population. Further studies involving

larger and more homogeneous populations are

necessary to determine whether these
observations are consistent across different
breeds, parity groups, and management
conditions.

References

Asmarasari SA, N Azizah, S Sutikno, W Puastuti, A
Amir, L Praharani, S Rusdiana, C Hidayat, A Hafid,
DA Kusumaningrum, F Saputra, C Talib, A
Herliatika, MI Shiddieqy, and SY Hayanti. 2023. A
review of dairy cattle heat stress mitigation in
Indonesia.  Veterinary  World. 1098-1108.
https://doi.org/10.14202/vetworld.2023.1098-
1108

Bernardi F, MG Possa, A Pinto Neto, W Oliveira, MF
Mota, LS Merlini, AC Martinez, and RM Souza.
2019. Risk factors involved in retained placenta of
dairy cows from family agriculture herds. Brazilian
Journal of Development. 5:18670-18681.
https://doi.org/10.34117/bjdv5n10-114



Faisal Amri Satrio et al./Animal Production. 28 (3): 170-181, 2026
Accredited by Kemenristek Dikti No 32a/E/KPT/2017. ISSN 1411-2027

Caixeta LS and BO Omontese. 2021. Monitoring and
improving the metabolic health of dairy cows
during the transition period. Animals. 11:352.
https://doi.org/10.3390/ani11020352

Cardoso Consentini CE, MC Wiltbank, and R Sartori.
2021. Factors that optimize reproductive
efficiency in dairy herds with an emphasis on
timed artificial insemination programs. Animals.
11:301. https://doi.org/10.3390/ani11020301

Caton JS, MS Crouse, KJ McLean, CR Dahlen, AK Ward,
RA Cushman, AT Grazul-Bilska, BW Neville, PP
Borowicz, and LP Reynolds. 2020. Maternal
periconceptual nutrition, early pregnancy, and
developmental outcomes in beef cattle. Journal of
Animal Science. 98.
https://doi.org/10.1093/jas/skaa358

Chenoweth P. 1994. Aspects of reproduction in
female Bos indicus cattle: A review. Australian
Veterinary Journal. 71:422-426.
https://doi.org/10.1111/j.1751-
0813.1994.tb00961.x

Chetan Kumar GK, A Ashwini, and RS Sagar. 2025.
Hypocalcemia. In: Elements of Reproduction and
Reproductive Diseases of Goats. Wiley. p. 367—
378.
https://doi.org/10.1002/9781394190089.ch31

Cohrs I, MR Wilkens, and W Griinberg. 2018. Short
communication: Effect of dietary phosphorus
deprivation in late gestation and early lactation on
the calcium homeostasis of periparturient dairy
cows. Journal of Dairy Science. 101:9591-9598.
https://doi.org/10.3168/jds.2018-14642

Collier RJ, GE Dahl, and MJ VanBaale. 2006. Major
advances associated with environmental effects
on dairy cattle. Journal of Dairy Science. 89:1244—
1253. https://doi.org/10.3168/jds.S0022-
0302(06)72193-2

Ding Y, X Liu, Y Guan, Z Li, M Luo, D Wu, L Ye, L Guo, L
Wang, and Y Guan. 2024. Balancing nutrition for
successful reproduction in ruminants. Modern
Agriculture. 2. https://doi.org/10.1002/moda.29

Diskin MG and DA Kenny. 2014. Optimising
reproductive performance of beef cows and
replacement heifers. Animal. 8:27-39.
https://doi.org/10.1017/5175173111400086X

Diskin MG and DA Kenny. 2016. Managing the
reproductive performance of beef cows.
Theriogenology. 86:379-387.
https://doi.org/10.1016/j.theriogenology.2016.0
4.052

D’Occhio MJ, PS Baruselli, and G Campanile. 2019.
Influence of nutrition, body condition, and
metabolic status on reproduction in female beef
cattle: A review. Theriogenology. 125:277-284.
https://doi.org/10.1016/j.theriogenology.2018.1
1.010

179

Eisenberg SWF, L Ravesloot, AP Koets, and W
Griinberg. 2019. Effect of dietary phosphorus
deprivation on leukocyte function in transition
cows. Journal of Dairy Science. 102:1559-1570.
https://doi.org/10.3168/jds.2018-15417

Ervandi M, MohN lhsan, S Wahjuningsih, APA Yekti,
and T Susilawati. 2020. Relationship between
body condition score at service per conception
and conception rate in Brahman Cross cows.
Jurnal lImu-limu Peternakan.  30:80-85.
https://doi.org/10.21776/ub.jiip.2020.030.01.08

Fernandez-Novo A, SS Pérez-Garnelo, A Villagra, N
Pérez-Villalobos, and S Astiz. 2020. The effect of
stress on reproduction and reproductive
technologies in beef cattle—A review. Animals.
10:2096. https://doi.org/10.3390/ani10112096

Glombowsky P, NM Solda, G Campigotto, A Volpato,
GM Galli, JF Favero, NB Bottari, MRC Schetinger,
VM Morsch, MD Baldissera, G Machado, and AS
da Silva. 2017. Cholinesterase’s activities in cows
supplemented with selenium, copper,
phosphorus, potassium, and  magnesium
intramuscularly during the transition period.
Comparative Clinical Pathology. 26:575-579.
https://doi.org/10.1007/s00580-017-2423-5

Gobikrushanth M, K Macmillan, A Behrouzi, B Hoff,
and MG Colazo. 2019. The factors associated with
postpartum body condition score change and its
relationship with serum analytes, milk production
and reproductive performance in dairy cows.
Livestock Science. 228:151-160.
https://doi.org/10.1016/].livsci.2019.05.016

Goff JP. 2014. Calcium and magnesium disorders.
Veterinary Clinics of North America: Food Animal
Practice. 30:359-381.
https://doi.org/10.1016/j.cvfa.2014.04.003

Goff JP and RL Horst. 1997. Physiological changes at
parturition and their relationship to metabolic
disorders. Journal of Dairy Science. 80:1260—
1268. https://doi.org/10.3168/jds.S0022-
0302(97)76055-7

Griinberg W, S Witte, | Cohrs, L Golbeck, JF Brouwers,
AE Mdller, and M Schmicke. 2019. Liver
phosphorus content and liver function in states of
phosphorus deficiency in transition dairy cows.
PLoS One. 14.
https://doi.org/10.1371/journal.pone.0219546

Grunwaldt EG, JC Guevara, OR Estévez, A Vicente, H
Rousselle, N Alcuten, D Aguerregaray, and CR
Stasi. 2005. Biochemical and haematological
measurements in beef cattle in Mendoza Plain
Rangelands (Argentina). Tropical Animal Health
and Production. 37:527-540.
https://doi.org/10.1007/s11250-005-2474-5

Hariyono D, P Panjono, D Priyadi, A Rastosari, E
Endrawati, and T Hartatik. 2025. Reproductive
performances of Bali cattle under different



Faisal Amri Satrio et al./Animal Production. 28 (3): 170-181, 2026
Accredited by Kemenristek Dikti No 32a/E/KPT/2017. ISSN 1411-2027

management systems for designing their breeding
strategies. The Thai Journal of Veterinary
Medicine. 55:1-15.
https://doi.org/10.56808/2985-1130.3814

Harvey KM, RF Cooke, R da S Marques. 2021.
Supplementing trace minerals to beef cows during
gestation to enhance productive and health
responses of the offspring. Animals. 11:1159.
https://doi.org/10.3390/ani11041159

Hastarina R, A Purnomoadi, S Sutopo, DA Lestari, F
Mustofa, PN Gariri, PG Prahara, FT Kamila, SV
Philco, MAM Da’i, and A Setiaji. 2025. Analysis of
genetic diversity and phylogenetic relationships
among Indonesian native cattle breeds using
microsatellite markers: A review. Veterinary
World. 1036-1046.
https://doi.org/10.14202/vetworld.2025.1036-
1046

Hoffmann da Silva J, CA Hoefle, CV Cupper Vieira, LC
Kreutz, AG Cabrera Dalto, PB Dias Gongalves, MT
Rovani, and R Ferreira. 2025. How can blood
calcium concentration and oral supplementation
affect uterine health in dairy cows?
Theriogenology. 244:117496.
https://doi.org/10.1016/j.theriogenology.2025.1
17496

Horst RL. 1986. Regulation of calcium and phosphorus
homeostasis in the dairy cow. Journal of Dairy
Science. 69:604-616.
https://doi.org/10.3168/jds.S0022-
0302(86)80445-3

Jan MH, H Kumar, S Kumar, WA Malla, and RK
Sharma. 2021. Comparative biochemical profiles,
utero-ovarian function, and fertility of the
postpartum buffalo with and without subclinical
endometritis. Tropical Animal Health and
Production. 53:73.
https://doi.org/10.1007/s11250-020-02502-4

Magquivar M and C Galina. 2009. Factors affecting the
readiness and preparation of replacement heifers
in tropical breeding environments. Reproduction
in Domestic Animals.
https://doi.org/10.1111/j.1439-
0531.2009.01348.x

Martens H, S Leonhard-Marek, M Rontgen, and F
Stumpff. 2018. Magnesium homeostasis in cattle:
Absorption and excretion. Nutrition Research
Reviews. 31:114-130.
https://doi.org/10.1017/50954422417000257

Mee JF. 2020. Investigation of bovine abortion and
stillbirth/perinatal mortality—Similar diagnostic
challenges, different approaches. Irish Veterinary
Journal. 73:20. https://doi.org/10.1186/s13620-
020-00172-0

Parikh SS, R Kumar, TK Patbandha, and P Kumar.
2024. Stillbirth. In: Periparturient Diseases of

180

Cattle. Wiley. p. 227-241.
https://doi.org/10.1002/9781394204007.ch21
Qu Y, AN Fadden, MG Traber, and G Bobe. 2014.
Potential risk indicators of retained placenta and
other diseases in multiparous cows. Journal of
Dairy Science. 97:4151-4165.
https://doi.org/10.3168/jds.2013-7154

Redifer CA, LG Wichman, AR Rathert-Williams, HC
Freetly, and AM Meyer. 2023. Late gestational
nutrient restriction in primiparous beef females:
Nutrient partitioning among the dam, fetus, and
colostrum during gestation. Journal of Animal
Science. 101.
https://doi.org/10.1093/jas/skad195

Reinhardt TA, RL Horst, and JP Goff. 1988. Calcium,
phosphorus, and magnesium homeostasis in
ruminants. Veterinary Clinics of North America:
Food Animal Practice. 4:331-350.
https://doi.org/10.1016/50749-0720(15)31052-5

Ribeiro E de S, JFW Spricigo, MR Carvalho, E Ticiani.
2018. Physiological and cellular requirements for
successful elongation of the preimplantation
conceptus and the implications for fertility in
lactating dairy cows. Animal Reproduction.
15:765-783. https://doi.org/10.21451/1984-
3143-AR2018-0028

Rojas Canadas E, MM Herlihy, J Kenneally, J Grant, F
Kearney, P Lonergan, and ST Butler. 2020.
Associations between postpartum phenotypes,
cow factors, genetic traits, and reproductive
performance in seasonal-calving, pasture-based
lactating dairy cows. Journal of Dairy Science.
103:1016-1030.
https://doi.org/10.3168/jds.2018-16001

Salman A, SA Prihatno, and B Sumiarto. 2021.
Reproductive performance of beef cattle with
ovarian hypofunction and repeat breeding in
Jepara Regency, Central Java, Indonesia.
Veterinary World. 14:784-787.
https://doi.org/10.14202/vetworld.2021.784-787

Sammad A, MZ Khan, Z Abbas, L Hu, Q Ullah, Y Wang,
H Zhu, and Y Wang. 2022. Major nutritional
metabolic alterations influencing the
reproductive system of postpartum dairy cows.
Metabolites. 12:60.
https://doi.org/10.3390/metabo12010060

Schonewille JTh. 2013. Magnesium in dairy cow
nutrition: An overview. Plant and Soil. 368:167—
178. https://doi.org/10.1007/s11104-013-1665-5

Silva FG, SR Silva, AMF Pereira, JL Cerqueira, C
Conceigdo. 2024. A comprehensive review of
bovine colostrum components and selected
aspects regarding their impact on neonatal calf
physiology. Animals. 14:1130.
https://doi.org/10.3390/ani14071130

Smail NL, M Adnane, K Wagener, M Drillich, and A
Chapwanya. 2025. Roadmap to dystocia



Faisal Amri Satrio et al./Animal Production. 28 (3): 170-181, 2026
Accredited by Kemenristek Dikti No 32a/E/KPT/2017. ISSN 1411-2027

management—Guiding obstetric interventions in
cattle. Life. 15:457.
https://doi.org/10.3390/life15030457

Stenhouse C, LJ Suva, D Gaddy, G Wu, and FW Bazer.
2022. Phosphate, calcium, and vitamin D: Key
regulators of fetal and placental development in
mammals. p. 77-107.
https://doi.org/10.1007/978-3-030-85686-1_5

Sumaryadi MY, EN Setiawati, A Triyanto, and V
Armelia. 2021. Morphometric characteristics and
reproductive performance of Pasundan cattle in
the North Prianganese and Southern South Coast
Region. Journal of Zoological Research. 3.
https://doi.org/10.30564/jzr.v3i2.3087

Szenci O. 2023. Importance of monitoring fetal and
neonatal vitality in bovine practices. Animals.
13:1081. https://doi.org/10.3390/ani13061081

Villar SL, CC Pérez-Marin, J Alvarez, A Accién, R
Barrionuevo, JJ Becerra, Al Pefia, PG Herraddn, LA
Quintela, and U Yafez. 2025. A prospective study
of the prevalence and predictive risk factors of
repeat breeder syndrome in dairy cattle in the
North of Spain. Animals. 15:266.
https://doi.org/10.3390/ani15020266

Vonnahme KA, AR Tanner, and MAV Hildago. 2018.
Effect of maternal diet on placental development,
uteroplacental blood flow, and offspring
development in beef cattle. Animal Reproduction.
15:912-922. https://doi.org/10.21451/1984-
3143-AR2018-0050

Walsh SW, EJ Williams, and ACO Evans. 2011. A
review of the causes of poor fertility in high milk
producing dairy cows. Animal Reproduction

181

Science. 123:127-138.
https://doi.org/10.1016/j.anireprosci.2010.12.00
1

Wang Y, P Huo, Y Sun, and Y Zhang. 2019. Effects of
body condition score changes during peripartum
on the postpartum health and production
performance of primiparous dairy cows. Animals.
9:1159. https://doi.org/10.3390/ani9121159

Wathes DC, N Bourne, Z Cheng, GE Mann, VI Taylor,
and MP Coffey. 2007. Multiple correlation
analyses of metabolic and endocrine profiles with
fertility in primiparous and multiparous cows.
Journal of Dairy Science. 90:1310-1325.
https://doi.org/10.3168/jds.S0022-
0302(07)71619-3

Yehia SG, ES Ramadan, EA Megahed, and NY Salem.
2020. Effect of parity on metabolic and oxidative
stress profiles in Holstein dairy cows. Veterinary
World. 13:2780-2786.
https://doi.org/10.14202/vetworld.2020.2780-
2786

Zago D, MEA Canozzi, and JOJ Barcellos. 2019.
Pregnant cow nutrition and its effects on foetal
weight—A meta-analysis. Journal of Agricultural
Science. 157:83-95.
https://doi.org/10.1017/50021859619000315

Zhelavskyi MM, SP Kernychnyi, OYa Dmytriv, and TV
Betlinska.  2024.  Adaptive  changes in
immunological, hematological and metabolic
profiles of pregnant cows. Ukrainian Journal of
Veterinary and Agricultural Sciences. 7:15-22.
https://doi.org/10.32718/ujvas7-1.03



