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Abstract

This study aimed to assess the nutritional quality and digestibility of dry matter, organic matter,
crude protein, and crude fiber in Leersia hexandra as a feed option for beef cattle in the Cattle Corporation
Village, located in the Babulu Subdistrict, Penajam Paser Utara Regency. Conducted from November
2024 to April 2025, the research employed a survey method with direct observation to evaluate natural
grazing pasture conditions. The research locations were selected through purposive sampling, involving
five farmer groups that represent the grazing ecosystem characteristics in the area. The study analyzed
parameters such as forage nutrient content, biomass productivity, land carrying capacity, and in vitro
digestibility to gauge the feed utilization efficiency. The findings revealed that Leersia hexandra Swartz
comprised 86.532% dry matter, 13.468% moisture, 10.296% ash, 3.702% crude fat, 28.962% crude
fiber, and 7.330% crude protein. The average digestibility rates were 48.834% for dry matter, 50.400%
for organic matter, 77.040% for crude fiber, and 84.664% for crude protein. The substantial chemical
composition and digestibility indicate that Leersia hexandra Swartz (kolomento) can sufficiently supply
energy and protein to fulfill the nutritional requirements of beef cattle. These results highlight the
potential of Leersia hexandra Swartz as an excellent local forage, well-suited to humid tropical climates
and ideal for sustainable feed systems in the Cattle Corporation Village.
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1 Introduction

Development in the livestock sector plays an important role in meeting food needs, especially in
providing high-quality animal protein sources. Specifically, development in the beef cattle subsector aims
to increase livestock populations, meat productivity, and the welfare of farmers. One of the challenges in
developing livestock businesses in Indonesia is the low rate of population growth, which results in low
beef cattle productivity [1]. The Village-Based Cattle Corporation Program (DKS) is one of the
government’s initiatives to promote the development of community-based corporate livestock farming.
Penajam Paser Utara Regency, particularly Babulu District, has been selected as the pilot project location
for this program. The success of this program greatly depends on the availability of sustainable local
forage, as feed-both forage and concentrate is a crucial factor in cattle fattening operations [2].

Forage that is abundantly available and grows naturally can help reduce feed production costs,
increase livestock productivity, and support environmental sustainability. Support for the availability of
forage forms a solid foundation for the feed supply industry [3]. Local feed sources can improve feed cost
efficiency, do not compete with human needs, and their quality and quantity are able to meet the
production and reproductive needs of livestock [4]. Leersia hexandra Swartz is one of the local feed
sources in efforts to provide sustainable feed, due to its abundant availability in Babulu subdistrict. Its use
as feed for beef cattle requires an in-depth study of its nutritional quality and digestibility level, so that it
can be effectively integrated into feed systems based on local resources. The quality of forage is
determined not only by its nutrient content such as crude protein, fiber, and organic matter, but also by
its digestibility level, which has a direct impact on livestock performance.

The research aims to evaluate the potential of Leersia hexandra Swartz as feed for beef cattle in
Desa Korporasi Sapi, Babulu District, by examining its nutritional content, dry matter digestibility
(DMD), organic matter digestibility (OMD), crude fiber digestibility (CFD), and crude protein
digestibility (CPD). By understanding the nutritional quality and digestibility levels, it is hoped that
Leersia hexandra Swartz can become an economical local feed alternative to support beef cattle

productivity in the Desa Korporasi Sapi area.

2  Method

The research was conducted from November 2024 to April 2025 in five groups: the Maju Farmers
Group in Labangka Barat Village, the Lestari Farmers Group in Gunung Intan Village, the Mugirejo
Mandiri Farmers Group in Babulu Darat Village, the Karya Utama Farmers Group in Gunung Mulia
Village, and the Sumber Mulyo Farmers Group in Gunung Makmur Village, Babulu Subdistrict, Penajam
Paser Utara Regency. The method used in this study was a survey with an observational approach and
purposive sampling technique, with the criteria being locations that have a beef cattle population and the
presence of Leersia hexandra Swartz plants.

The sampling process begins with cutting the stems and leaves, then placing them into sample bags
to be weighed in order to determine their fresh weight. The collected samples are then dried in a shaded
area (not exposed to direct sunlight) for two days and reweighed to obtain the air-dried weight. The dried
Leersia hexandra Swartz samples are then analyzed for proximate composition and in vitro digestibility at
the Laboratory of Nutrition and Feed Science, Faculty of Animal and Agricultural Sciences, Diponegoro
University, Semarang, to determine their nutrient content, including moisture content, ash content,
crude fiber, crude protein, and crude fat as well as digestibility (dry matter, organic matter, crude fiber,
and crude protein). Data analysis is conducted descriptively and analytically to assess the nutritional
quality of Leersia hexandra Swartz and its digestibility (DMD, OMD, CPD, and CFD).

The research uses Leersia hexandra Swartz as the main material. For proximate analysis, the
chemicals used include H2S0 4, CUSOy4, K2504, NaOH, HCI, HzBO3, ethanol, and petroleum benzene.
Meanwhile, the in vitro digestibility analysis requires McDougall's solution and rumen fluid from beef
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cattle obtained from a slaughterhouse, as well as chemicals such as NaHCO;, Na,HPO4 12H,0O, NaCl,
KCl, MgCI2 H,0, CaCl2, Pepsin, HCI, and distilled water. The equipment used includes a water bath,
analytical balance, centrifuge, oven, furnace, vacuum pump, pH meter, test tubes/fermentor tubes,
porcelain crucibles, desiccator, tweezers, 1000 ml beaker glass, 250 ml beaker glass, 50 ml measuring
cylinder, 10 ml volumetric pipette, syringe/palius ball, rubber stoppers, dropper pipette, sealing wax,
and thermometer. This in vitro research method uses the Tilley and Terry technique by mimicking the
digestion process of livestock feed materials in the rumen.

Calculation of digestibility (dry matter, organic matter, crude fiber, and crude protein) uses the
following formula:

Dry Matter Digestibility =
Dry Sample Material - (Residual Dry Matter - Blanko Dry Indegradiens )

X100 %
Dry Matter Samplel

Organic Matter Digestibility =
Organic Sample Material - (Organic Residue Material - Organic Blanko Material)

X100 %
OrganicSample Material

Crude Fiber Sample - (Crude Fiber Residue - Crude Fiber Blanko)
Crude Fiber Digetibility = X100 %
Crude Fiber Sample

Crude Protein Digestibility =
Cuude Protein Sample - (Crude Proteib Residue - Crude Protei Blanko)

X100 %
Cuude Protein Sample

3 Result and Discussion
1. Nutrient Content of Leersia hexandra Swartz

Vegetation found in swampy areas holds potential for enhancing the diversity of feed to ensure the
availability of high-quality feed that does not compete with human consumption [5]. Leersia hexandra
Swartz is a promising source of livestock feed that thrives in wet environments such as rice fields and
swamps. This plant can adapt to flooded conditions and varying nutrient content. The nutrient
composition of Leersia hexandra Swartz, as determined by analysis, is presented in Table 1.

Table 1. Results of nutritional analysis of Leersia hexandra Swartz

Farmer’s Group DMI (%)  WC (%) ABU (%) CF (%) CF (%) CP (%)
Progressive Farmers 86.299 13.701 10.462 3.183 28.742 8.873
Mugirejo Mandiri 87.494 12.506 11.209 3.606 28.942 7.631
Karya Utama 86.980 13.020 10.425 2.518 27.518 6.388
Lestari 86.524 13.476 10.672 5.704 29.811 6.134
Sumber Mulyo 85.363 14.637 8.711 3.501 29.795 7.625
Avarage DKS 86.532 13.468 10.296 3.702 28.962 7.330

Source: Results of Laboratory Analysis of Nutrition and Feed Science, Faculty of Agriculture, Diponegoro University,

2025

Research on nutrient content shows that the average composition of nutrients in Leersia hexandra
Swartz consists of dry matter 86.532%, moisture content 13.468%, ash 10.296%, crude fat 3.702%,
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crude fiber 28.962%, and crude protein 7.330%. This differs from the findings of Garsetiasih and
Herryanto (2005), who reported that the nutrient content of Leersia hexandra in the Ciwidey deer
habitat, West Java, was DM 90.14%, ash 8.54%, CP 9.64%, CF 35.17%, EE 2.69%, Beta-N 34.10%,
Ca 0.41%, and P 0.35%. Furthermore, Garsetiasih (2013) stated that Leersia hexandra Swartz growing
in grasslands within the perhutani area had a dry matter content of 89.10%, ash 16.45%, crude fat 0.99%,
crude fiber 27.43%, and crude protein 8.80%. Meanwhile, research by Muhakka et al. (2020) [6]
indicated that Leersia hexandra contains crude protein 5.35%, crude fat 2.56%, crude fiber 27.57%, ash
5.63%, NDF 79.47%, and ADF 42.22%. According to research by Mayulu et al. (2020), the nutrient
content of Leersia hexandra Swartz is moisture 14.91%, DM 85.09%, ash 9.57%, crude fat 1.99%, crude
fiber 49.23%, and crude protein 11.28%. These differences may be due to the environmental conditions
where Leersia hexandra grows and the varying ages of the plants. This is consistent with the statement of
Muhakka et al. (2023) [7] that the nutritional values of each forage can vary due to internal and external
factors, including seasonal factors.

The research results show an average moisture content of 13.456%, indicating that Leersia
hexandra Swartz has a drier texture. According to the Indonesian National Standard (SNI) No. 3930-2-
2017, the maximum moisture content for feed ingredients is 14%. Therefore, moisture content is an
important indicator in assessing the quality of feed ingredients. Feed with low moisture content has a
better shelf life [8]. Meanwhile, the dry matter content of Leersia hexandra Swartz is relatively high, with
an average DM of 86.563%, making it easier to store in dry form. The highest DM content was found in
the Mugirejo Mandiri farmer group (87.494%), and the lowest in the Sumber Mulyo farmer group
(85.363%).

The highest ash content was recorded in the Mugirejo Mandiri farmer group at 11.209%, while
the lowest was found in the Sumber Mulyo farmer group at 8.711%, with an average of 10.296%. These
findings are higher compared to the study by Rostini and Zakir (2017) [9], which reported that the ash
content in field forages and swamp forages in South Kalimantan was 7.21% and 4.52%, respectively. This
mineral content plays an important role in supporting livestock metabolism, especially in enzyme
synthesis and electrolyte balance.

The crude fat content found in this study ranged from 2.518% to 5.407%, with an average of
3.702%, which is higher than that reported by Bahrun et al. (2018) [10], who found crude fat levels in
field grass between 1.6-1.8%. Nawangsari and Hendrarti (2021) [11] recorded the crude fat content of
field grass ranging from 0.41% to 3.11%. According to Sudradjat and Riyanti (2019) [12], for ruminant
livestock, it is recommended that the fat content in feed not exceed 5% because high fat levels can affect
rumen microbial activity by decreasing the population of fiber-digesting microbes. The average crude
fiber content of Leersia hexandra in DKS was 28.962%, lower than the results of the study by
Mutmainnah etal. (2021) [13], which reported that Leersia hexandra had a crude fiber content of 47.79%.
However, this is not significantly different from previous research by Rostini et al. (2014) [14], who
reported that the fiber content of swamp vegetation in South Kalimantan ranged from 14.84% to 29.35%,
with the lowest content in Paspalum sp. and the highest in L. adscendens.

The results of the study showed that the average crude protein content reached 7.33%. Several
authors have reported that native grasses such as Axonopus purpusii or Leersia hexandra have a protein
content ranging from 5 to 10.3%, which is higher compared to some Brachiaria species growing in the
floodplain fringe ecosystems of Orinoquia, Colombia [15]. The percentage of crude protein in this study
is classified as medium quality, in accordance with the opinion of Siregar (1994), who stated that forage
is considered low quality if its crude protein content is less than 5%, medium quality if it ranges between
5-10%, and high quality if it exceeds 10%. The crude protein requirement for beef cattle feed is 10-12%
(Wahyono and Hardianto, 2004). [16] Based on these standards, other sources such as legumes, maize
by-products, and palm oil by-products available at the research location can be utilized.

2. In-vitro Digestibility
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The digestibility of a feed ingredient reflects how much of its nutrients can be absorbed and utilized
by the animal's digestive system. A high amount of digestible nutrients indicates efficient feed digestibility,
which affects the quality of the ingredient (Mayulu et al., 2018) [17]. Feed with high nutrient content
tends to increase the efficiency of utilization by rumen microbes in ruminant livestock. The results of the
analysis of dry matter digestibility (DMD), organic matter digestibility (OMD), crude fiber digestibility
(CFD), and crude protein digestibility (CPD) are presented in Table 2.

Table 2. Results of In-vitro Analysis of DMD, OMD, CFD and CPD

Farmer’s Group DMD (%) OMD (%) CFD (%) CPD (%)
Progressive Farmers 43.260 43.820 75.100 89.980
Mugirejo Mandiri 50.540 52.820 77.730 84.650
Karya Utama 48.450 49.050 78.460 81.330
Lestari 58.890 59.060 79.460 87.080
Sumber Mulyo 43.030 47.220 73.990 80.280
Average 48.834 50.400 77.040 84.664

Source: Results of Laboratory Analysis, Department of Nutrition and Feed Science, Faculty of
Agriculture, Diponegoro University, 2025.

Dry Matter and Organic Matter Digestibility

The results of the study on the nutrient digestibility of Leersia hexandra Swartz, as shown in Table
2, indicate that dry matter digestibility ranges from 43.03% to 58.89%, with an average DMD of
48.834%. Meanwhile, organic matter digestibility ranges from 43.82% to 59.06%, with an average OMD
of 50.40%. These figures are higher compared to the findings of Mayulu et al. (2020), who reported that
the use of Leersia hexandra Swartz as the sole feed for buffaloes resulted in a DMD value of 37.81% and
an OMD value of 45.36%. The combination of Leersia hexandra Swartz and Neptunia plena in the ration

showed a DMD value ranging from 39.87% to 43.65% and an OMD value between 46.81% and 47.36%.
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Figure 1. DMD and OMD Values of Leersia hexandra Swartz

The Lestari farmer group has the highest KcBK and OMD values, at 58.89% and 59.06%
respectively, indicating the potential for good quality Leersia hexandra Swartz. The lowest KcBK value
was found in the Sumber Mulyo farmer group at 43.03%, and the lowest OMD value was found in the
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advanced farmer group at 43.82%. Research by Mayulu et al. (2018) showed that using a combination of
Leersia hexandra and Neptunia plena-based feeds in sheep rations significantly increased dry matter and
organic matter digestibility. Rations containing a mix of these two forages yielded DMD values ranging
from 55.86% to 56.51% and OMD from 60.68% to 62.48%, which are significantly higher compared to
using just one type of forage, namely Leersia hexandra Swartz (DMD 41.93% and OMD 52.72%) and
Neptunia plena (DMD 42.71% and OMD 49.13%). According to research by Mayulu et al. (2020), the
use of Leersia hexandra as a sole feed for goats resulted in KcBK values of 21.14% and OMD of 31.42%
(Figure 1).

The research results show that the KcBK and DMD values of Leersia hexandra Swartz are lower
compared to native grass Cynodon dactylon (L) Pers, which has a DMD of 54.32% and a KcBO of 52.22%
(Hambakodu et al., 2021). Furthermore, these values are also lower than those of cattle feed based on
fermented kumpai grass and legumes, with KcBK ranging from 57.59% to 65.88% and OMD ranging
from 53.48% to 65.34% . However, the KcBK and OMD values of Leersia hexandra Swartz tend to be
higher compared to the results of Asikin (2024), who reported that several field grasses such as Panicum
maximum have a KcBK of 53.6% and a OMD of 49.20%, Setaria sphacelata has a KcBK of 48.70% and a
OMD of 44.11%, and Digitaria decumbens has a DMD of 47.70% and a OMD of 43.00%. The high
digestibility of dry matter and organic matter indicates that forage contains high levels of nutrients and
can be digested and absorbed well by livestock. Research by Virginia (2015) [18] showed that the average
organic matter value of native grass reaches 89.48%, which is considered quite high. This high organic
matter content can provide sufficient nutrients, thereby offering greater variation in the nutrients present
in the organic matter.

The results presented in Table 2 reveal that the average organic matter digestibility value of Leersia
hexandra Swartz is higher than its dry matter digestibility who state that organic matter digestibility tends
to be higher than dry matter digestibility because dry matter still contains inorganic components such as
ash, which cannot be digested by the livestock's digestive system. Conversely, organic matter does not

contain ash, making it easier to degrade in the digestive tract.

Digestibility of Crude Fiber and Crude Protein

The nutritional content, particularly protein and fiber in feed, plays a crucial role in determining
feed quality, which affects consumption, digestibility, rumen fermentation, and livestock growth. Protein
is required in the form of crude protein and digestible protein, while feed fermentability indicates the
degree of degradation in the rumen that produces ammonia as a nitrogen source for rumen microbes [19].
The results of crude fiber and crude protein digestibility analysis are shown in Figure 2.

Digestibility of Crude Fiber and Crude Protein
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u CFD (%) 75.100 77.730 78.460 79.920 73.990 77.040
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Figure 2. The digestibility values of crude fiber and crude protein
Based on the data shown in the image, the crude fiber digestibility value ranges from 73.99% to
79.92%, with an average of 77.04%. This condition indicates a high ability of rumen microbes to ferment
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crude fiber. In addition to being an energy source, fiber also functions to activate rumen microbes and
maintain normal rumen function [20]. The crude protein digestibility (CPD) value ranges from 80.28%
to 89.98%, with an average of 84.66%, where the highest CPD was found in the advanced farmer group.
Nutrient content analysis of Leersia hexandra Swartz in the advanced farmer group also showed the
highest results compared to the other groups. This is in line with the statement of McDonald et al. [21]
who noted that there is a strong positive correlation between the protein content of a feed ingredient and
its crude protein digestibility. In other words, the higher the protein content in the material, the greater
the fraction of protein that can be digested by livestock. The CPD and crude fiber digestibility values in
this study are higher compared to the research [22] which reported that total mixed fiber (TMF) based on
kumpai tembaga grass, rice straw, and oil palm fronds had crude fiber digestibility values ranging from
55.15% to 67.34% and CPD values ranging from 28.80% to 45.20%. The high CPD value in this study
indicates that Leersia hexandra Swartz has potential as a feed with a fairly high protein content.

Conclusion

Research conducted revealed that Leersia hexandra Swartz in the Cattle Corporation Village
contains good nutrients for livestock forage. This plant meets the minimum standards for ruminant feed,
with adequate crude protein, crude fiber, and dry matter content. Leersia hexandra Swartz also
demonstrates good digestibility levels for dry matter (DMD), organic matter (OMD), crude fiber (CFD),

and crude protein (CPD), making it a viable option as a sustainable local livestock feed.
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