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Abstract | Indonesia’s growing demand for meat, particularly from sheep, has increased the need for affordable and
sustainable feed sources amid challenging tropical conditions. Ipomoea aquatica (dried water spinach, DWS), rich in
crude protein, has shown potential but remains understudied in Priangan sheep under practical lowland farming
systems. This study aimed to evaluate the economic viability and performance of Priangan sheep fed DWS, alongside
the impact of environmental factors. Conducted from May to June 2024 at a commercial sheep farm in Sukoharjo,
Indonesia, the exploratory research involved 275 male Priangan lambs with an initial body weight of 13.79+2.41 kg.
'The lambs were distributed unevenly among 38 pens within four different housing facilities (D, E, F, G), each pen
being a colony pen of 1.9 x 1.25 x 1.0 m accommodating 6-8 lambs of similar size and weight and fed a diet of 40%
self-made concentrate and 60% DWS, totaling 4% of body weight. Environmental conditions were monitored, and
animal performances were recorded. Economic viability was assessed using the Benefit-Cost Ratio (BCR), Break-even
Point (BEP), and Payback Period of Credit (PPC). Environmental and financial data were analyzed descriptively, while
Pearson’s correlation was used to assess relationships among performance variables. Results showed that although the
lambs experienced suboptimal conditions, those in unit G performed best, with higher average daily gain (ADG), and
lower feed conversion ratio (FCR) and feed cost per gain (FCG). The economic analyses yielded a BCR of 1.2, BEP of
IDR 161,148,481 (80 lambs), and a PPC of 7.9 months. Thus, supplementing DWS could enhance sheep performance
and ensure economic viability, although further studies are needed to investigate physiological responses and local farm
comparisons.
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INTRODUCTION To achieve high productivity, sheep require favorable

conditions, including a suitable environment (Benoit ez a/.,
he growing population of Indonesia is improving living  2019). However, Indonesia’s tropical climate, with elevated
standards, which are driving increased demand for temperatures, can impede animal growth and limit water

animal protein, particularly meat, which contains 20-25% availability for both livestock and crops (Yano ez a/., 2018).
protein (Saragih ez a/., 2023; Ruxton and Gordon, 2024).

Among various protein sources, sheep are particularly Indonesia has several local sheep breeds, such as Garut,
important for human consumption (Furtado e a/., 2020). Priangan, Batur, Wonosobo (Ibrahim ez a/., 2024). Batur
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and Wonosobo sheep are typically raised in highland areas
(Tresia ez al., 2021), while Garut and Priangan sheep are
found in lowland regions (Alhuur ez a/, 2023), where
higher temperatures may affect their performance. A study
found that male Garut sheep raised in highlands exhibit
superior growth characteristics compared to those raised
in lowland areas (Agustina ez a/., 2023). This suggests that
elevation and climate variations affect animal performance.
However, the environmental impacts on Priangan sheep
are less understood.

Priangan sheep, a local thin-tailed breed from West Java,
resulted from crossbreeding Cape, Javanese, and Merino
sheep (Gustaman, 2021). This breed is well adapted to
tropical environments and widely valued for its meat
quality and economic importance in smallholder farming
systems. The average daily gain (ADG) of male Priangan
sheep is reported to be 43.25 grams/head/day (Raihan
et al., 2022). Furthermore, Priangan sheep have higher
meat composition and lower fat content compared to fat-
tailed sheep (Baihaqi and Herman, 2012). Their genetic
diversity also provides potential for further selection and
improvement programs.

To maximize their potential, one of the key factors
affecting livestock growth is feed. Feed plays a crucial role
in the productivity of sheep, including both growth rates
and body composition (Sudarman ez a/., 2008). However,
it represents 60-70% of production cost in sheep farming
(Koestanti ez 2/.,2014), highlighting the need for affordable

and sustainable feed sources to reduce expenses.

Water spinach waste, consisting of stems, roots, and leaves
not consumed by humans, is a potential alternative feed
due to its nutritional value (Tistiana and Widodo, 2023).
The leaves contain 28.3% dry matter (DM), 27.8% crude
protein (CP), while the stems have 7.34% DM and
11.4% CP (Samkol, 2009). Thus, in addition to potential
ecological benefits, such as reducing agricultural waste,
water spinach waste represents a valuable feed resource
due to its nutritional composition. When processed into
dried water spinach (DWS), it offers a higher CP content
(5-6%) compared to other common feeds like corn cobs
(3.5-4.5%) and rice straw (4.5% CP) (Afroz et al., 2020;
Maulana ez al., 2021; Arwinsyah ez al., 2019).

A study found that supplementing beef cattle rations with
water spinach improved feed degradability (Sambo ez
al., 2023). Feeding Garut sheep with DWS significantly
increased body weight by 2.04 kg in 14 days, with a
daily weight gain of 142 g, and further productivity was
enhanced when combined with high-energy and protein
concentrates (Maulana and Baliarti, 2021). DWS is an
affordable, widely available feed with good nutritional
content (Hasanah ez a/, 2019). While the impact on

Priangan sheep has not been well studied, positive results
are expected given the genetic similarities between Garut

and Priangan sheep (Ibrahim ez a/., 2024).

Despite dried water spinach’s (DWS) potential for
ruminants, its documented application in Priangan
sheep remains limited. Existing research has focused
on controlled, multi-treatment experiments in artificial
settings, overlooking smallholders’ reliance on uniform
feeding due to economic constraints. Moreover,
performance under practical DWS feeding in lowland
tropical environments (where heat stress and water scarcity
often limit productivity) remains unstudied, along with
environmental interactions affecting DWS effectiveness.
Therefore, the objective of this study was to evaluate the
environmental impact, growth performance, and economic
viability of Priangan sheep fed a uniform DWS-based
diet under real-world smallholder conditions. To address
this gap, a field-based assessment was conducted. Natural
variation in growth, feed efficiency, and economics under
ambient conditions was analyzed to provide realistic
insights for sustainable smallholder systems and bridge the
research—practice divide.

MATERIALS AND METHODS

TIME AND PLACE OF STUDY

The study was conducted from May to June 2024 at a
commercial sheep farm in Sukoharjo, Indonesia (latitude
7° 40" 59.99" S, longitude 110° 49’ 59.99" E), situated
at an elevation of 89-125 meters above sea level in a
region characterized by lowland and hilly topography.
The minimum air temperature recorded was 23°C, while
the maximum reached 34°C. The average humidity was
measured at 77%, with an annual rainfall of 2,790 mm. It
was observed that nighttime temperatures tend to be lower

than those during the day.

ANIMAL AND HOUSING

This study adopted an exploratory, field-based design
under a uniform feeding regime. No control or treatment
groups were used, which limits the internal validity of the
study as it precludes causal inference regarding the specific
effect of dried water spinach compared to alternative feeds.
This design choice was intentional to reflect real-world
smallholder conditions and to assess practical performance
variability and economic outcomes under consistent feeding
reflective of commercial practice. The assessment of whether
the outcomes were favorable or unfavorable was based on
comparisons with established performance benchmarks
and economic indicators reported in previous studies and
industry standards, rather than against an experimental
control group. All animal use protocols for the exploratory
research were reviewed and approved by the Research
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Ethics Committee of the Faculty of Animal Husbandry,
Universitas Sebelas Maret, Surakarta, Indonesia, which

approved all procedures conducted in this study under the
assigned code 128/UN27.14/TA.00.03/2024.

A total of 275 male Priangan lambs (as per the decree
of the Indonesian Agricultural Minister No. 300/Kpts/
SR.120/5/2017), aged 4 to 6 months, with an initial body
weight (BW) of 13.79+2.41 kg, were allocated unevenly
across 38 pens in four lamb housing facilities; house D, E,
F, and G, which had similar management practices, diet,
and feeding schedule but differed slightly in structural
orientation, natural ventilation, and stocking density. Each
lamb was housed in a colony pen measuring 1.9 meters
in length, 1.25 meters in width and 1 meter in height.
The total area of the colony pen on the farm was 2,375
m?. Lambs were raised for 40 days using a feedlot system,
with intensive management in separate colony pens,
accommodating 6-8 lambs per pen, allocated based on
similar body size and weight.

DIET AND FEEDING PROGRAMS

All animals were provided with the same diet to reflect
uniform feeding practices commonly adopted in
commercial smallholder operations. Each lamb was fed
a diet comprising dried water spinach and a self-made
concentrate mix. The dried water spinach, sourced as
agricultural waste from East Java, served as a primary
component. The concentrate consisted of the following
ingredients: rice bran (10%), pollard (6%), coffee husks
(11%), palm kernel meal (6.5%), copra meal (13%), corn
gluten feed (14.5%), corn (13%), distiller’s dried grains
with soluble (7%), biscuit meal (5%), soybean meal (13%),
and a premix feed (1%). The chemical compositions of the
feed materials were analyzed and are presented in Table
1, where Crude Ash and Carbohydrates in DWS are
reported as not determined because these parameters were
not measured in this study.

Table 1: Nutrient content of concentrate and dried water
spinach.

Content of nutrient (%) Concentrate® Dried water Spinach®

Dry matter 89.35-89.39 84.7

Crude ash 8.28-8.35 Not Determined
Crude protein 18.45-18.67 11.13

Crude fiber 12.32-12.60 27.64

Crude fat 6.06-6.09 3.24
Carbohydrates 56.31-56.53 Not Determined
Total digestible nutrients 80.46-80.71 57.76

(TDN)

Note: *Results of Laboratory of Food and Nutrition, Center
for Food and Nutrition Studies, Universitas Gadjah Mada;
PPurnamasari ef al. (2018).

During the study, each lamb was provided with a diet
consisting of 40% concentrate and 60% dried water
spinach, with a total feed amounting to 4% of body weight.
All lambs were fed twice daily. Each lamb was oftered 0.50
kg/day of concentrate, provided at 7:00 AM and 3:30 PM,
and 1.30 kg/day of dried water spinach (DWS), provided at
9:00 AM and 4:30 PM. Actual feed intake was determined
by subtracting the amount of feed refused from the amount
offered for each feed type. Dried Spinach Intake (DSI)
refers specifically to the actual intake of dried water spinach
after accounting for refusals. Clean drinking water was
made available ad /ibitum throughout the study period.

DATA COLLECTION

Due to strict movement controls safeguarding livestock
health, environmental data could not be collected daily
throughout the 40-day trial. Consequently, temperature
(T) and relative humidity (RH) were recorded daily for
five consecutive days to characterize housing conditions.
Measurements occurred three times daily (8:00 AM,
12:00 PM, 4:00 PM) inside lamb pens using an automatic
hygrothermograph (Xuzhou Sanhe Automatic Control
Equipment Co., Ltd., China) fixed 0.8 m above ground.
Despite this limitation, all calculated THI values indicated
severe heat stress (Gopar e al, 2020), suggesting a
challenging environment for the lambs. Previous studies
also report minimal day-to-day THI fluctuation during
the dry season in this region (Yano ¢z a/., 2018), supporting
the representativeness of our measurements.

T and RH values were first averaged by measurement
time across the five days, and then overall averages were
calculated to analyze diurnal variation and compute the
Temperature-Humidity Index (THI) using the formula
proposed by the National Research Council (NRC, 1971):
THI = (1.8 x T + 32) - [(0.55 - 0.0055 x RH) x (1.8 x T
- 26)], where T'is the air temperature (°C) and RH is the
relative humidity (%). The THI categories followed Gopar
et al. (2020).

This approach minimized the influence of short-term
fluctuations, ensuring that the calculated THI accurately
reflected housing conditions throughout the observation
period. The resulting THI values were then classified
according to heat stress categories described by Gopar ez
al. (2020) to facilitate interpretation in relation to animal
comfort.

Feed intake (dried water spinach, DSI) was measured
daily using a 1-g precision digital scale (CV. Avodamitra
Indotech, Indonesia). Dry matter intake (DMI; g/head/
day) was calculated the next morning from offered and
refused feed. Individual lamb weights were recorded
before morning feeding using a 0.05-kg sensitivity digital
livestock scale (3A DLE-200; PT. Alexindo Putra Mandiri,
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Indonesia). Average daily gain (ADG) was derived from
weight change over the study period. Feed conversion ratio
(FCR) was calculated from intake and weight gain, while
feed cost per gain (FCG) was calculated from daily feed
expenses divided by ADG.

Economic viability was assessed through field observation
and farm-owner interviews. The benefit-cost ratio (BCR)
was computed using a modified formula from Merida ez
al. (2024), and the break-even point (BEP) with payback
period of credit (PPC), followed by adjusted methods
Siregar and Aulia (2023).

Table 2: Environmental conditions of the Priangan sheep

farm.
Day 8.00 AM 12.00 PM 4.00 PM
T RHTHI T RH THI T RH THI
O (%) CC) (%) O (%)
1 29.2 76 81.05 319 64 83.20 31.0 68 82.56
2 28.5 81 80.66 33.3 62 84.85 30.9 70 82.73
3 28.9 77 80.73 31.759 82.06 32.0 55 81.78
4 28.0 86 77.20 323 60 83.07 31.9 62 82.85
5 28.6 82 80.96 31.8 66 83.40 32.1 58 82.44

Mean 28.24 80.4 80.12 32.2 62.2 83.31 31.58 62.6 82.47
SEM 1.07 1.90 1.21 0.77 1.60 0.95 0.72 2.39 0.61

DATA ANALYSIS

Relative environmental measures were expressed as mean
+ standard error of the mean. Ecological and financial
variables were analyzed descriptively. Differences in animal
performance among houses (D, E, F, and G) were evaluated
using a one-way analysis of variance (ANOVA) in IBM®
SPSS Statistics 25.0 for Windows. When significant
effects were detected (p < 0.05), post hoc comparisons were
conducted to identify differences between groups.

RESULTS AND DISCUSSION

ENVIRONMENTAL CONDITION
Temperature and humidity are crucial factors in managing

livestock in tropical regions (Palulungan ez a/.,2013). For 5
consecutive days, we monitored ambient temperature (T),
relative humidity (RH) daily (Table 2). During this period,
the average daily temperatures and RH in the animal pen
were 30.67°C (ranging from 26 to 33.3°C) and 68.4%
(ranging from 55 to 86%), respectively. The trend in the
T and RH of the current study is in line with previous
studies (Panjono ez al., 2024; Yani and Purwanro, 2006).
In contrast, Yano e a/. (2018) found lower T and higher
RH in a mountainous region of the same country (1060
meters above sea level), with ranges of 19-20°C and 83-
93%, respectively. This discrepancy may be attributed
to geographical differences, such as varying altitudes.
According to Dolik ez a/. (2023), temperatures tend to be
lower in mountainous areas. As warm air rises, it expands
and cools due to decreasing pressure. Consequently,
high-altitude regions are considered more sensitive and
responsive to climate change (Pepin ez a/., 2022).

Furthermore, the measurement of temperature and RH
aims to assess the environmental suitability for sheep
rearing. Piirsalu ez a/. (2020) identified a lower critical
temperature of 24°C and a humidity level below 71%
for sheep. In accordance, the maximum critical point
of environmental temperature in sheep is around 26°C
(Silanikove, 2000). This implies that the lambs were not
exposed to ideal conditions in the morning due to the
elevated RH and temperature experienced during the day.

To further evaluate the stress experienced by the lambs,
the THI value was calculated. This index, which combines
ambient temperature and humidity, serves as a reliable
indicator of stress resulting from microclimate conditions
(Aslimah and Astuti, 2014). According to the THI level
assessment by Gopar e a/. (2020), the lambs in this
study experienced severe heat stress during the day. Poor
environmental conditions during daylight hours can lead
to increased physiological stress and behavioral changes
in livestock (Kandemir e# a/., 2013). Unfortunately, this
study did not observe physiological responses or behavioral
changes, leaving the impact of these environmental factors
still uncertain.

Table 3: Productivity traits of Priangan sheep fed with dried water spinach. Dried Spinach Intake (DSI) represents

actual intake calculated as feed offered minus refusals.

Variable D

Dried Spinach Intake (DSI), g/head/day 261.08+4.53¢
Final BW, kg 13.62+1.03*
Dry Matter Intake (DMI), g/head/day 435.11+5.84
Average Daily Gain (ADG), g/day 68.61£2.32°
Feed Conversion Ratio (FCR) 6.34+0.13

Feed Cost per Gain (FCG), Rp/kg

F G P-value
349.80+6.91° 350.34£7.13° 370.70+5.09° 0.000
18.17+1.59° 18.32+1.60° 19.33+1.17° 0.000
582.16+8.94° 584.04+9.22° 617.84+6.56P 0.000
90.49+3.65° 92.92+3.32° 97.13+2.68° 0.000
6.45+0.51 6.27+0.59 6.36+0.19 0.428

34,626.98+9.85 35,196.12+37.38 34,227.86+43.95 34,744.98+14.36 0.431

Note: means in the same column with different superscripts showed a significantly different (P<0.05)

December 2025 | Volume 13 | Issue 12 | Page 2755

%0 .
Qals Links
OResearchers



Advances in Animal and Veterinary Sciences

Notably, environmental data were collected only during
five days, despite the total fattening phase spanning 40
days. While this sampling duration was intended to
provide a representative snapshot of typical dry-season
conditions, it may not fully capture short-term fluctuations.
In tropical lowland regions, daily and weekly climate
variability can significantly impact thermal comfort
and physiological stress in livestock (Yano ez al., 2018).
Therefore, the limited environmental monitoring could
lead to an underestimation or overestimation of the actual
heat stress levels experienced by the lambs. Unrecorded
microclimatic variations, such as ventilation differences
or temperature shifts, may also have been influenced by
performance between houses. The observed THI values
indicate that severe heat stress was present during the
monitored period, although conditions may have varied
outside the measurement window. Future studies should
employ continuous environmental monitoring to better
link performance outcomes to thermal stress.

ANIMAL PERFORMANCE

This study evaluated the effects of feeding Priangan sheep
with dried water spinach (DWS) on animal performances
(Table 3). Sheep supplemented with DWS (group E, F,
G) showed significantly (P < 0.05) higher DWS intake
(DSI), consuming around 350-370 g/head/day of DWS
compared to 261 g/head/day in group D. The high feed
intake suggests high palatability, indicating that the feed
has a desirable smell and texture (Sudarmman ez a/., 2008).
This is consistent with the findings of Maulana ez a/.
(2021), who reported good palatability for water spinach
straw. Unfortunately, this study did not directly evaluate
the physical characteristics of the feed. Moreover, as all
lambs received the same diet, the superior performance in
house D cannot be attributed solely to feed effects and may
also reflect uncontrolled housing factors such as ventilation,
heat load, or stocking density. Furthermore, since all lambs
received identical feed and environmental conditions, the
specific factors affecting feed intake in this study remain
unclear.

Lambs in house E, F, and G exhibited significantly
higher DMI (P < 0.05) compared to those in house D,
which may reflect relatively low feed utilization in house
D. Environmental factors, including temperature, relative
humidity, and THI, may have also contributed to variation
in DMI, as all lambs experienced considerable heat stress.
Previous studies have reported contrasting effects of heat
stress on feed intake, ranging from negligible impact in
lambs (Mahjoubi ez a/., 2015) to reductions in dairy ewes
Mehaba ez al. (2021). Appetite decline under heat stress is
mainly attributed to elevated body temperature (Mehaba 7
al.,2021; Yano ez al.,2018) and may also relate to increased
gut fill from water consumption (Silanikove, 2000).

'This increased DSI translated into greater dry matter intake
(DMI) significantly (P < 0.05), which supported improved
growth performance, as evidenced by significantly higher
final body weight (P < 0.05) and average daily gain (ADG)
(P < 0.05). In this study, feed intake (DSI) and DMI
appears to influence body weight gain, consistent with
Ponnampalam ez a/. (2022) and Panjono ez al. (2024). To
our knowledge, no previous study has specifically reported
similar findings for Priangan sheep at 5 months of age, but
the results are reasonably comparable to Garut sheep given
their close genetic relationship (Prajoga and Permana,

2009).

Several studies indicate varying body weights for Garut
sheep aged 4-5 months, with females reaching 10-11 kg
(Faisal ez a/.,2017) and males reaching 12-14 kg (Sunando
et al.,2016). In summary, Garut sheep generally have lower
body weights compared to Priangan sheep. Furthermore,
despite the lower body weight in house D, it remains
within the acceptable standard range. Apart from that,
although all lambs experienced severe stress, the lambs
showed different responses expressed in different body
weights. It indicates that lambs in house E show poor
body heat management. In line, studies reported that
heat stress conditions decreased the live weight of sheep

(Ponnampalam ez a/., 2022).

Continuously, ADG also varies across different animal
houses, with lambs in house E, F, and G achieving the
relatively similar ADG, which is up to 29.36% greater
than the lowest ADG observed in house D. These findings
imply that increases in DSI and DMI are associated with
higher ADG (Table 3). These findings are consistent
with previous studies (Panjono ez a/., 2024; Obeidat and
Obeidat, 2022; Aprilliza ez al., 2014). However, despite
these results, house D has the lowest ADG among all the
lambs, indicating that these lambs might be struggling
with environmental heat stress. Heat stress can reduce feed
intake in lambs, leading to slower growth rates (Bernabucci
et al., 2009). In addition, lambs in house D were likely
using more energy to regulate their body temperature. This
energy used for body heat regulation can result in reduced
energy available for growth, leading to lower body weight
when high temperatures create uncomfortable conditions

for the sheep (Sunando ez a/.,2016).

This study found that Priangan sheep aged 5 months
have an ADG ranging from 68 to 97 g/d. Astuti and
Sastradipradja (2000) reported a relatively higher ADG for
male Priangan sheep, approximately 109-114 grams per day
when kept intensively cages with a diet of concentrate and
native grass, whereas those on a grazing system achieved
an ADG of 48 to 51 grams per day, fed solely with native
mixed grass. Another study by Kurnia (2022) found that
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female Priangan sheep aged 4 months had an ADG of
64 to 112 grams per day when fed dried water spinach.
This implies that the sex of the lamb impacts its ADG.
This finding aligns with Gaafar ez a/. (2012) and Bansal
et al. (2022), who reported that sex of birth significantly
affects ADG, with males exhibiting higher growth rates
compared to females. The observed differences between
sexes are likely attributable to hormonal variations in their
endocrine and physiological systems. Specifically, estrogen
in females may inhibit the growth of long bones, whereas
testosterone in males tends to enhance the growth rate

(Bansal ez al., 2022).

Despite these improvements in growth and intake, FCR
values remained relatively similar across all groups (P
> 0.05), indicating that it did not adversely affect feed
efficiency. This unexpected result could be attributed to
uncontrolled on-farm factors inherent to the exploratory
design, such as uneven distribution of lambs across pens
with varying stocking densities, which could influence
social hierarchy, feed access,and thermoregulatory behavior.
These uncontrolled factors likely drove the observed inter-
house differences, indicating that the results reflect field-
based smallholder conditions rather than a controlled
dietary trial.

Moreover, all lambs were exposed to severe heat stress
(THI category), potentially altering maintenance energy
requirements and nutrient partitioning, thereby weakening
expected associations between feed intake, growth, and
feed efficiency. FCR is defined as the amount of dry matter
intake (DMI) required to achieve a 1 kg increase in BW,
whereas feed cost per gain (FCG) represents the total cost
incurred to achieve the same weight gain. Consequently,
these environmental and management factors may account
for the divergence from established literature and warrant
turther investigation.

The FCG values were similar across all lambs (P > 0.05),
suggesting that these lambs required similar financial
investment for maintenance. This finding aligns with
a study by Gunawan (2010), who reported that sheep
supplemented with 6% earthworm meal had a daily DMI
of approximately 850 g, similar to the current study. In
contrast, Mugqorrobin (2018) found a significantly lower
FCG when supplementing with 0.5-1.5% java turmeric
meal, corresponding to a daily DMI of 500-600 g. Gaafar
et al. (2012) examined environmental factors affected
the feed cost of weight gain in lambs, reporting that
sheep experienced lower feed cost in winter, suggesting
improved economic efficiency despite a 7.28% increase
in DMI compared to summer. This phenomenon was
probably attributed to the greater availability of feed
during winter.

As Indonesia is located in the subtropical region (Yano ez
al., 2018), the rainy season is analogous to winter. During
this period, the water availability is abundant. Abundant
water availability significantly promotes plant growth,
enhancing the vitality of forage crops (Xue ez al., 2018).
Consequently, this leads to an increase in feed supply for
farmers. Mmanda (2020) suggested that an increase in
the supply of feed ingredients, along with stable demand,
could lead to a decrease in the feed prices, implying that
lower temperatures may contribute to the cost efficiency.
However, direct comparisons with the current findings are
limited due to the lack of available feed cost data. Moreover,
based on the result of the current findings, which implies
the lambs are exposed to an unideal environment leading
to heat stress, may probably explain the higher FCG in
the current study compared to the findings of (Gaafar ez
al.,2012).

Table 4: Annual variable cost of Priangan sheep farming.

Component Unit Quantity Price Total cost
(IDR) (IDR)
Male Priangan lamb head 335 1,200,000 402,000,000
Feed
Concentrate kg 13,044.34 6,000 78,266,040
Dried water spinach kg~ 8,441.86 5,100 43,053,486
Medicines
Diarex bottle 3 20,000 60,000
Albenol bottle 2 280,000 560,000
Metoxy blue bottle 3 30,000 90,000
Total Cost 524,029,526

Table 5: Fixed cost of Priangan sheep farming.

Component Yearly expense (IDR)
Depreciation cost 62,337,000
Electricity 13,200,000

Gasoline 8,400,000

Labor wages 75,600,000

Total Cost 159,537,000

Beyond physiological and performance outcomes, it is
also important to consider potential cofounding factors
related to the experimental setup. The uneven distribution
of lambs across the pens may have introduced variation in
stocking densities, which could influence individual feed
access, social hierarchy, and thermoregulatory comfort.
Higher stocking density can increase competition
and stress levels, potentially affecting intake behavior
and performance outcomes. While this uncontrolled
variability reduces internal validity, it stems from the
exploratory design intentionally chosen to reflect real-
world smallholder conditions rather than a controlled
experimental setting. Importantly, all pens were provided
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with the same diet, feeding schedule, and management
practices, which minimizes systematic bias and allows
meaningful interpretation of overall trends. The findings,
while not experimentally isolated, offer practical insights
that are directly applicable to small-scale livestock systems.
Nevertheless, the absence of a conventional forage control
group and the limited scope of environmental monitoring
represent important constraints. Future controlled studies
incorporating alternative diets and stricter environmental
assessments are recommended to provide a more robust
evaluation of feed strategies under tropical conditions.

EcoNoMmIC VIABILITY

To assess the economic viability, we begin by calculating
the total production expenses, including both fixed and
variable costs (Raineri ez a/., 2015), for one year of lamb
rearing. The annual variable costs and fixed costs are
detailed in Tables 4 and 5, respectively. Depreciation cost,
a component of fixed cost, reflects the decline in utility of
the asset over time (Goni and Budiarso, 2018). However,
this concept does not apply to land, as its value generally
appreciates annually (Wang and Levinson, 2023).

Table 6: Total revenues of Priangan sheep farming.

Component Unit Quan- Price Total price
tity (IDR) (IDR)
Sheep sales Head 335 2,000,000 670,000,000
Fertilizer sales Sack 665 5,000 3,325,000
Total Revenues 673,325,000

Table 7: Investment cost of Priangan sheep farming.

Compononet  Unit Quantity Cost(Rp) Total cost
(Rp)

Lamb housing Pen 1 200,000,000 200,000,000

A set of housing Set 1 14,612,000 14,612,000

tools

Concentrate ke 13,044.34 6,000 78,266,040

Dried water kg 8,441.86 5,100 43,053,486

spinach

Total Investment 335,931,526

Inaddition to cost analysis, total annual revenues from sheep
farming are presented in Table 6, and the initial investment
costs are shown in Table 7. In this study, we examined three
indicators to assess the feasibility: benefit-cost ratio (BCR),
break-even point (BEP), and payback period of credit
(PPC) (Table 8). The BCR is a measurement tool used to
determine the feasibility of an investment in a business. It
is calculated by comparing the total value of revenues to
the total expenses (Uzunoz and Akcay, 2009). The Priangan
lamb fattening business has a BCR of 1.2, indicating that
the venture is feasible and profitable, as it exceeds 1. This
aligns with Hanum ez /. (2021) the assertion that a BCR

greater than 1 signifies profitability and feasibility, while a
BCR less than 1 indicates a loss and renders the business
unviable. A higher BCR value suggests greater potential
profits from the venture. Given the dynamic nature of
business, the BCR should be tailored to each individual
farm. To date, to our best knowledge, no studies have
reported the BCR specifically for Priangan sheep farming,.
In contrast, Mufidah (2023) documented BCR values
ranging from 0.6 to 1.2 for Indonesian local sheep, which
varied based on the annual income of the operation. The
study further suggests that a timeframe of over three years
is required for the business to be deemed feasible. Notably,
the farm in the current study was established in 2020 and
is operationally viable.

Table 8: Financial analysis result of Priangan sheep
farming.

Component Value
Benefit-cost ratio (BCR) 1.2

Break-even point (BEP)

Rupiah IDR 161,148,481
Quantity 80 lambs

Payback period of credit (PPC) 236 days = 7.87 months
Furthermore, given that the BEP plays a vital role in
management decision-making (Siregar and Aulia, 2023),
BEP is then calculated. In this study, the calculated BEP
was found to be significantly higher than that reported by
Mufidah (2023). This suggests that the current study must
achieve greater revenue, which translated to an increased
need for sheep sales. Additionally, the fattening sheep
enterprise examined here is considered profitable, as its
annual revenue exceeds the BEP. In contrast, Mufidah
(2023) reported longer PPC than what was observed
in the current study. This difference can be attributed
to higher number of sheep sold in the current study,
suggesting effective marketing strategies and strong buyer
relationships. Wibow ez a/. (2016) identified key factors
influencing sheep sales in Indonesia including the sex
of the sheep. In this study, all the fattening sheep were
male, which may enhance their appeal to buyers. Thus, it is
plausible that the male sheep are preferred by the buyers.
'This finding aligns with Bansal ez 2/.(2022), who noted that
male sheep is favored due to their faster growth rates and
greater body weight. Although Mufidah (2023) did not
provide information on the sex of the sheep, the observed
variation may be influenced by sex-related characteristics
or other unreported variables within the study.

CONCLUSIONS AND
RECOMMENDATIONS

'This study shows that Priangan sheep, as a local breed,
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exhibit a remarkable adaptability to tropical conditions,
even under suboptimal environmental stress. Feeding
dried water spinach (DWS), a cost-effective feed option,
supported satisfactory growth performance under tropical
lowland farming conditions, particularly in males. In
addition, the economic prospects of rearing Priangan
sheep appear promising. While the single-diet design in
this study reflects practical realities and provides field-
level insights, the absence of a conventional forage control
group, together with limited environmental monitoring
and variation in stocking density, highlights the need
for further controlled studies. Future research should
incorporate physiological assessments and treatment-
based comparisons to optimize feed strategies and
deepen the understanding of environmental interactions.
Nevertheless, the current findings provide practical and
applicable value for sustainable livestock development in
tropical regions.

ACKNOWLEDGMENTS

'The authors would like to express their sincere gratitude to
the Institute of Research and Community Service (LPPM)
at Universitas Sebelas Maret for generous financial support

of the research grant 194.2/UN27.22/PT.01.03/2024.

NOVELTY STATEMENT

This study pioneers the field-based assessment of
dried water spinach (DWS) for Priangan sheep under
documented tropical heat stress, quantifying natural
performance variation and economic viability under a
uniform feeding regime to bridge experimental research
and smallholder practice.

AUTHOR’S CONTRIBUTION

PNS contributed to methodology, validation, and
investigation. AF played a role in conceptualization and
data curation. Meanwhile, AAY contributed to software
utilization and writing original draft. All authors have
given their final approval for this manuscript.

GENERATIVE Al AND AI-ASSISTED TECHNOLOGY
STATEMENT

The authors confirm that the scientific content, data anal-
ysis, and conclusions in this manuscript were developed
entirely without the use of generative Al. Al-based tools
were applied solely to refine the clarity and grammar of the
language, and all resulting edits were carefully reviewed

and approved by the authors.

CONFLICT OF INTEREST
The authors have declared no conflict of interest.

REFERENCES

Afroz MR., Yu ZN, Islam SMA, Murshed HM, Rahman SME
(2020). Effect of protein supplement on growth and blood
parameters of native lamb. J. Agric. Food Environ., 1(1): 13-
19. https://doi.org/10.47440/JAFE.2020.1103

Agustina N, Rohayati T, Nurhayatin T (2023). Differences
in quantitative characteristics of agile Garut ram in the
highlands and lowlands of Garut regency. Janhus J. Anim.
Husband. Sci., 8(1): 26-36.

Alhuur KRG, Ardhiwirayuda H, Nurmeidiansyah AA, Heriyadi
D (2023). The distribution of local ewes’ breeds, coat color
patterns, and horns type in Bandung regency. Agrivet. 11(2):
289-298. https://doi.org/10.31949/agrivet.v11i2.8207

Aprilliza MN, Purnomoadi A, Rianto E (2014). Dietary energy
utilization in rams being fed during the day and/or at night.
J. Indones. Trop. Anim. Agric., 39(2): 104-110. https://doi.
org/10.14710/jitaa.39.2.104-110

Arwinsyah M, Tafsin, Yunilas (2019). Effect of bio activator
use on corn cobs as a complete feed on performance
and digestibility of local sheep. IOP Conf. Ser. Earth
Environ. Sci., 260(1): 1-8. https://doi.org/10.1088/1755-
1315/260/1/012047

Aslimah M, Astuti D (2014). Carcass productivity of Garut rams
fed with different diets and time feeding. J. Ilmu Produksi
Dan Teknol. Hasil Peternakan. 2(1): 251-256.

Astuti DA, Sastradipradja D (2000). Energy metabolism in
relation to grazing activity in growing Priangan sheep as
affected by rations. Indones. J. Trop. Agric., 9(1): 1-5.

Baihaqi M, Herman R (2012). Carcass and non-carcass
components of Priangan and Javanese fat-tailed rams
slaughtered at mature live weight. Media Peternakan. 35(3):
196-200. https://doi.org/10.5398/medpet.2012.35.3.196

Bansal GK, Kumar V, Nagda RK, Hada R (2022). Factors
affecting average daily gain in Sonadi sheep. Indian J.
Small Rumin., 28(1): 20-23. https://doi.org/10.5958/0973-
9718.2022.00020.4

Benoit M, Sabatier R, Lasseur J, Creighton P, Dumont B (2019).
Optimising economic and environmental performances of
sheep-meat farms does not fully fit with the meat industry
demands. Agron. Sustain. Dev., 39(40): 1-11. https://doi.
0rg/10.1007/513593-019-0588-9

Bernabucci U, Lacetera N, Danieli PP, Bani P, Nardone A,
Ronchi B (2009). Influence of different periods of exposure
to hot environment on rumen function and diet digestibility
in sheep. Int. ]. Biometeorol., 53(5): 387-395. https://doi.
0rg/10.1007/s00484-009-0223-6

Dolik L, Rehot |, Laska K, Stép{mek P, Zahradnicek P (2023).
Air temperature variability of the northern mountains in
the Czech Republic. Atmosphere, 14(7): 1063. https://doi.
org/10.3390/atmos14071063

Faisal F, Rochana A, Kamil KA (2017). Kajian kandungan
kimia darah dan pertambahan bobot badan domba Garut
betina lepas sapih dengan imbangan protein dan energi
yang berbeda. J. Ilmu Ternak. 17(2): 92-96. https://doi.
org/10.24198/jit.v17i2.15855

Furtado RN, Pompeu RCFF, Candido M]D, Pereira ES, Lopes
MN, Rogério MCP (2020). Intake, digestibility and
nitrogen balance in sheep fed diets containing detoxified
castor cake. Rev. Cienc. Agron., 51(1): 1-8. https://doi.
0rg/10.5935/1806-6690.20200012

Gaafar HMA, Youssf HFH, El-din MT'S (2012). Environmental

factors affecting growth performance of growing lambs in

December 2025 | Volume 13 | Issue 12 | Page 2759

%0 .
Qals Links
OResearchers


https://doi.org/10.47440/JAFE.2020.1103
https://doi.org/10.31949/agrivet.v11i2.8207
https://doi.org/10.14710/jitaa.39.2.104-110
https://doi.org/10.14710/jitaa.39.2.104-110
https://doi.org/10.1088/1755-1315/260/1/012047
https://doi.org/10.1088/1755-1315/260/1/012047
https://doi.org/10.5398/medpet.2012.35.3.196
https://doi.org/10.5958/0973-9718.2022.00020.4
https://doi.org/10.5958/0973-9718.2022.00020.4
https://doi.org/10.1007/s13593-019-0588-9
https://doi.org/10.1007/s13593-019-0588-9
https://doi.org/10.1007/s00484-009-0223-6
https://doi.org/10.1007/s00484-009-0223-6
https://doi.org/10.3390/atmos14071063
https://doi.org/10.3390/atmos14071063
https://doi.org/10.24198/jit.v17i2.15855
https://doi.org/10.24198/jit.v17i2.15855
https://doi.org/10.5935/1806-6690.20200012
https://doi.org/10.5935/1806-6690.20200012

OPEN aACCESS

Advances in Animal and Veterinary Sciences

Egypt. Arch. Zootec., 15(1): 15-29.

Goni YME, Budiarso NS (2018). Analysis calculation of
depreciation fixed assets according to financial accounting
standards and tax laws as well as impact on taxable income in

PT. Massindo Sinar Pratama Manado. Accountability, 7(1):

11-20. https://doi.org/10.32400/72.19072.7.01.2018.11-20

Gopar RA, Afnan R, Rahayu S, Astuti DA (2020). Respon
fisiologis dan metabolit darah kambing dan domba
yang ditransportasi dengan pick-up triple-deck. J. Ilmu

Prod. Teknol. Hasil Peternak. 8(3): 109-116. https://doi.
org/10.29244/jipthp.8.3.109-116

Gunawan MA (2010). Pengaruh penggunaan tepung cacing
tanah (Lumbricus rubellus) dalam ransum terhadap performan
domba lokal jantan. Undergraduate Thesis. Universitas

Sebelas Maret, Surakarta, Indonesia. Retrieved from digilib.
uns.ac.id

Gustaman B (2021). The fighting sheep show in Priangan during

the colonial period. Patanjala J. Hist. Cult. Res., 13(2): 209-
223. https://doi.org/10.30959/patanjala.v13i2.788

Hanum N, Miswar, Amanda U (2021). Analisis kelayakan usaha
ternak sapi potong di desa Sei Litur Tasik Kecamatan Sawit

Seberang Kabupaten Langkat. J. Samudra Ekon., 5(1): 68-
78. https://doi.org/10.33059/jse.v5i1.3446

Hasanah H, Achmadi ], Pangestu E, Agus A (2019). Evaluation of
water spinach (Ipomoea aquatica) as forage substitution on in
vitro gas production, digestibility, and kinetic fermentation.

IOP Conf. Ser. Earth Environ. Sci., 346(1): 12-69. https://

doi.org/10.1088/1755-1315/346/1/012069

Ibrahim A, Budisatria IGS, Baliarti E, Nafsina Luvita Sari
APZ, Artama W'T, Widayanti R, Margawati E, Fadholly
A, Atmoko BA (2024). Qualitative morphological

characterization of male Indonesian local sheep breeds on

Java Island, Indonesia. Indian J. Anim. Res., 58(1): 146-153.

Kandemir C, Kosum N, Tagkin T (2013). Effects of heat stress
on physiological traits in sheep. Maced. J. Anim. Sci., 3(1):
25-29. https://doi.org/10.54865/mjas1331025k

Koestanti ES, Paramita WL, Arimbi (2014). Kelompok ternak

sapi potong dan kelompok tani kedelai Kabupaten Lamongan
dalam pemenuhan swasembada daging. Agroveteriner, 3(1):
46-55.

Kurnia M (2022). Pengaruh level subtitusi kangkung kering
dengan bayam kering terhadap kinerja domba Priangan

betina. Undergraduate Thesis. Universitas Gadjah Mada,

Yogyakarta, Indonesia. Retrieved from http://etd.repository.
ugm.ac.id/penelitian/detail/215195

Mahjoubi E, Hosseinyazdi M, Aghaziarati N, Noori GR,

Afsarian O, Baumgard LH (2015). The effect of cyclical and
severe heat stress on growth performance and metabolism in
Afshari lambs. J. Anim. Sci., 93(4): 1632-1640. https://doi.
org/10.2527/jas.2014-8641

Maulana H, Baliarti E (2021). Thin-tailed sheep productivity

in different initial body weight with feeding by water
spinach straw. Biospecies, 14(2): 31-36. https://doi.
org/10.1088/1755-1315/782/2/022091

Maulana H, Baliarti E, Astrini AL (2021). Productivity of

different local sheep breeds fed by water spinach straw.
Bull. Anim. Sci., 45(1): 33-37. https://doi.org/10.21059/
buletinpeternak.v45i1.61764

Mehaba N, Coloma-Garcia W, Such X, Caja G, Salama AAK

(2021). Heat stress affects some physiological and productive
variables and alters metabolism in dairy ewes. J. Dairy Sci.,
104(1):  1099-1110.  https://doi.org/10.3168/jds.2020-
18943

Merida V, Cook D, Ogmundarson O, Davidsdéttir B (2024).
An environmental cost-benefit analysis of organic and
non-organic sheep farming in Iceland. J. Agric. Food Res.,
18(Sept). https://doi.org/10.1016/j.jafr.2024.101472

Mmanda FP (2020). Nutritive value and use of locally available
low-cost feed ingredients for tilapia farming in Tanzania
(Doctoral Thesis). Uppsala, Sweden: Swedish University of
Agricultural Sciences. Retrieved from https://publications.
slu.se/?file=publ/show&id=105536

Mufidah SN (2023). Uji kelayakan finansial usaha peternakan
domba tentram di desa Jatirejo kecamatan Ngargoyoso
kabupaten Karanganyar (Undergraduate Thesis). Yogyakarta,
Indonesia: Universitas Islam Indonesia. Retrieved from
https://dspace.uii.ac.id/handle/123456789/48686

Mugqorrobin A (2018). Pengaruh penambahan tepung temulawak
(Curcuma xanthorrbiza roxb.) Dalam ransum terhadap
performan domba lokal jantan (undergraduate thesis).
Surakarta, Indonesia: Universitas Sebelas Maret. Retrieved
from digilib.uns.ac.id

NRC National Research Council (1971). A guide to
environmental research on animals. National Academic
Science, Washington DC.

Obeidat MD, Obeidat BS (2022). Fattening performance,
nutrient digestibility, and carcass traits of two fat-tailed
sheep breeds. Trop. Anim. Health Prod., 54(6): 1-8. https://
doi.org/10.1007/s11250-022-03364-8

Palulungan JA, Hartatik T, Adiarto (2013). Combined effects
of sprinkler and fan on physiological conditions of Friesian
Holland dairy cattle. Bull. Petern., 37(3): 189-197. https://
doi.org/10.21059/buletinpeternak.v37i3.3091

Panjono I, Ngadiyono N, Maulana H, Atmoko BA (2024).
Effect of shearing on thermo-physiological, behavior, and
productivity traits of two Indonesian local sheep breeds.
Trop. Anim. Sci. J., 47(1): 42-52. https://doi.org/10.5398/
tas].2024.47.1.42

Pepin NC, Arnone E, Gobiet A, Haslinger K, Kotlarski S,
Notarnicola C, Palazzi E, Seibert P, Serafin S, Schoner W,
Terzago S, Thornton JM, Vuille M, Adler C (2022). Climate
changes and their elevational patterns in the mountains
of the world. Rev. Geophys., 60(1): 1-40. https://doi.
org/10.1029/2020RG000730

Piirsalu P, Kaart T, Nutt I, Marcone G, Arney D (2020). The effect
of climate parameters on sheep preferences for outdoors or
indoors at low ambient temperatures. Animals, 10(6): 1-11.
https://doi.org/10.3390/ani10061029

Ponnampalam EN, McCaskill M, Giri K, Muir SK, Cameron F,
Jacobs JL, Knight MI (2022). Temperature and temperature
humidity index changes during summer to autumn in
a temperate zone may affect liveweight gain and feed
efficiency in sheep. Ruminants, 2(4): 390-406. https://do.
org/10.3390/ruminants2040027

Prajoga SBK, Permana I (2009). Genetic evaluation of Priangan
sheep using multivariate maternal genetic effect and their
variation of sheep mitochondrial-DNA. Biotechnol. Anim.
Husband., 25(6): 917-924.

Purnamasari L, Rahayu S, Baihaqi M (2018). Respon fisiologis
dan palatabilitas domba ekor tipis terhadap limbah tauge
dan kangkung kering sebagai pakan pengganti rumput. J.
Livest. Sci. Prod., 2(1): 56-63. https://doi.org/10.31002/
jalspro.v2il.684

Raihan N, Rahmat D, Ayuningsih B, Santoso FT, Dhalika T,
Hernaman I (2022). Body weight growth curve of male
Garut sheep 13-16 months fed 80% forage and 20%

December 2025 | Volume 13 | Issue 12 | Page 2760

%0 .
Qals Links
OResearchers


https://doi.org/10.32400/ja.19072.7.01.2018.11-20
https://doi.org/10.29244/jipthp.8.3.109-116
https://doi.org/10.29244/jipthp.8.3.109-116
http://digilib.uns.ac.id
http://digilib.uns.ac.id
https://doi.org/10.30959/patanjala.v13i2.788
https://doi.org/10.33059/jse.v5i1.3446
https://doi.org/10.1088/1755-1315/346/1/012069
https://doi.org/10.1088/1755-1315/346/1/012069
https://doi.org/10.54865/mjas1331025k
http://etd.repository.ugm.ac.id/penelitian/detail/215195
http://etd.repository.ugm.ac.id/penelitian/detail/215195
https://doi.org/10.2527/jas.2014-8641
https://doi.org/10.2527/jas.2014-8641
https://doi.org/10.1088/1755-1315/782/2/022091
https://doi.org/10.1088/1755-1315/782/2/022091
https://doi.org/10.21059/buletinpeternak.v45i1.61764
https://doi.org/10.21059/buletinpeternak.v45i1.61764
https://doi.org/10.3168/jds.2020-18943
https://doi.org/10.3168/jds.2020-18943
https://doi.org/10.1016/j.jafr.2024.101472
https://publications.slu.se/?file=publ/show&id=105536
https://publications.slu.se/?file=publ/show&id=105536
https://dspace.uii.ac.id/handle/123456789/48686
http://digilib.uns.ac.id
https://doi.org/10.1007/s11250-022-03364-8
https://doi.org/10.1007/s11250-022-03364-8
https://doi.org/10.21059/buletinpeternak.v37i3.3091
https://doi.org/10.21059/buletinpeternak.v37i3.3091
https://doi.org/10.5398/tasj.2024.47.1.42
https://doi.org/10.5398/tasj.2024.47.1.42
https://doi.org/10.1029/2020RG000730
https://doi.org/10.1029/2020RG000730
https://doi.org/10.3390/ani10061029
https://doi.org/10.3390/ruminants2040027
https://doi.org/10.3390/ruminants2040027
https://doi.org/10.31002/jalspro.v2i1.684
https://doi.org/10.31002/jalspro.v2i1.684

OPEN aACCESS

Advances in Animal and Veterinary Sciences

concentrate. Ziraa'ah, 47(1): 1-9. https://doi.org/10.31602/
zmip.v47i1.5360

Raineri C, Stivari TSS, Gameiro AH (2015). Development of a
cost calculation model and cost index for sheep production.
Rev. Bras. Zootecnia, 44(12): 443-455. https://doi.
org/10.1590/51806-92902015001200005

Ruxton CHS, Gordon S (2024). Animal board invited review:
The contribution of red meat to adult nutrition and health
beyond protein. Animals, 18(3): 101103. https://doi.
org/10.1016/j.animal.2024.101103

Sambo C, Heng S, Vong P, Te K, Keo S, Seng M, Ven S (2023).
Supplementation of water spinach (Ipomoea aquatica) on the
utilization of Mimosa pigra and Leucaena leucocephala leaf for
in vitro fermentation. Vet. World, 16(1): 215-221. https://
doi.org/10.14202/vetworld.2023.215-221

Samkol P (2009). Water spinach (Ipomoea aquatica) as a feed
resource for growing rabbits. Rev. Comput. Prod. Porcina,
16(2): 91-99.

Saragih BC, Sutrisno J, Fajarningsih RU (2023). Analisis
faktor-faktor yang mempengaruhi permintaan daging sapi
di provinsi DKI Jakarta. Agrista 11(2): 21-31. https://doi.
org/10.14710/djoe.33164

Silanikove N (2000). Effects of heat stress on the welfare of
extensively managed domestic ruminants. Livest. Prod.
Sci., 67(1-2): 1-18. https://doi.org/10.1016/S0301-
6226(00)00162-7

Siregar GAW, Aulia FD (2023). A business feasibility and income
analysis of sheep in smallholder farms. IOP Conf. Ser. Earth
Environ. Sci., 1286(1): 0-8. https://doi.org/10.1088/1755-
1315/1286/1/012003

Sudarman A, Wiryawan KG, Markhamah H (2008). Addition
of Sardinella longiceps oil in the form of ca-soap into the
ration: 1. Its effects on sheep performance. Media Petern.,
31(3): 109-117.

Sunando H, Rahayu S, Baihaqi M, Peternakan F, Bogor I
(2016). Tingkah laku domba Garut jantan muda dengan

pemeliharaan intensif yang diberi ransum limbah tauge pada
waktu pemberian yang berbeda. J. Ilmu Produksi Teknol.
Hasil Petern., 4(1): 218-226.

Tistiana H, Widodo E (2023). Effect of feeding water spinach
waste on performance of New Zealand White Rabbit. Int.
Res.]. Adv. Eng. Sci., 8(2): 44-46.

Tresia GE, Zuratih, Tiesnamurti B (2021). Kajian aksesibilitas
pakan domba Batur dan prospek penggunaan lahan
hortikultura di Kabupaten Banjarnegara sebagai sumber
produksi hijauan pakan. Bull. Plasma Nutfah, 27(2): 113-
124. https://doi.org/10.21082/blpn.v27n2.2021.p113-124

Uzunoz M, Akcay Y (2009). Profitability analysis of sheep
farming in Turkey: A case study. J. Appl. Sci. Res., 5(7): 815-
819.

Wang Y, Levinson D (2023). Access-based land value appreciation
for assessing project benefits. J. Transp. Land Use, 16(1):
469-496. https://doi.org/10.5198/jt1u.2023.2297

Wibow B, Rusdiana S, Adiati U (2016). Pemasaran ternak
domba di pasar hewan Palasari Kabupaten Indramayu.
Agriekonomika, 5(1): 85-93. https://doi.org/10.21107/
agriekonomika.v5i1.1468

Xue J, Zhou S, Wang W, Huo L, Zhang L, Fang X, Yang Z
(2018). Water availability effects on plant growth, seed yield,
seed quality in Cassia obtusifolia L., a medicinal plant. Agric.
Water Manage., 195: 104-113. https://doi.org/10.1016/j.
agwat.2017.10.002

Yani A, Purwanro B (2006). Pengaruh iklim mikro terhadap
responsfisiologissapi peranakan Fries Holland dan modifikasi
lingkungan untuk meningkatkan produktivitasnya (ulasan).
Media Petern., 29(56): 35-46.

Yano AA, Adiarto A, Widayati DT (2018). Application of a
tunnel-ventilated barn on the physiological responses,
milk yield, and dry matter intake of dairy cows in tropical
area during the wet season. J. Anim. Behav. Biometeorol.,
6(4):  97-101. https://doi.org/10.31893/2318-1265jabb.
v6n4p97-101

December 2025 | Volume 13 | Issue 12 | Page 2761

%0 .
Qals Links
OResearchers


https://doi.org/10.31602/zmip.v47i1.5360
https://doi.org/10.31602/zmip.v47i1.5360
https://doi.org/10.1590/S1806-92902015001200005
https://doi.org/10.1590/S1806-92902015001200005
https://doi.org/10.1016/j.animal.2024.101103
https://doi.org/10.1016/j.animal.2024.101103
https://doi.org/10.14202/vetworld.2023.215-221
https://doi.org/10.14202/vetworld.2023.215-221
https://doi.org/10.14710/djoe.33164
https://doi.org/10.14710/djoe.33164
https://doi.org/10.1016/S0301-6226(00)00162-7
https://doi.org/10.1016/S0301-6226(00)00162-7
https://doi.org/10.1088/1755-1315/1286/1/012003
https://doi.org/10.1088/1755-1315/1286/1/012003
https://doi.org/10.21082/blpn.v27n2.2021.p113-124
https://doi.org/10.5198/jtlu.2023.2297
https://doi.org/10.21107/agriekonomika.v5i1.1468
https://doi.org/10.21107/agriekonomika.v5i1.1468
https://doi.org/10.1016/j.agwat.2017.10.002
https://doi.org/10.1016/j.agwat.2017.10.002
https://doi.org/10.31893/2318-1265jabb.v6n4p97-101
https://doi.org/10.31893/2318-1265jabb.v6n4p97-101

