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ABSTRACT 
 
 This study aimed to compare rice straw production, nutrient quality, and feed carrying capacity for 
beef cattle between manual and mechanical (combine harvester) harvesting systems in Palangga District, 
South Konawe Regency, Indonesia. Rice straw production was measured using a 5×5 m quadrat method 
across four representative villages under both harvesting systems. Proximate and fiber fraction analyses 
were conducted to determine nutrient composition, while carrying capacity was estimated based on dry 
matter (DM) production. The results showed that manual harvesting produced significantly (P<0.05) 
higher yields of fresh straw (8.27 tons/ha), air-dried straw (3.73 tons/ha), and DM (1.40 tons/ha) compared 
to the combine harvester system (3.90, 1.74, and 0.65 tons/ha, respectively). Although rice straw from 
combine harvesting contained higher crude protein (5.84%) than manual harvesting (4.54%), it also 
exhibited increased crude fiber, NDF, and ADF contents, which may reduce digestibility. Total DM 
production of rice straw was 2,739.10 tons/year under manual harvesting and 1,271.73 tons/year under 
combine harvesting, with corresponding feed carrying capacities of 1,201.36 and 557.77 AU 
(approximately 46.4%). The index of feed carrying capacity (IFCC) was generally moderate across most 
villages, except Aosole Village, which was categorized as high. These findings indicate that harvest 
mechanization reduces the availability of recoverable rice straw as a feed resource; therefore, integrated 
strategies for straw collection and post-harvest management are essential to sustain feed availability in 
rice-based livestock systems.   
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1. INTRODUCTION 
 Feed availability is a major limiting factor in beef cattle development under smallholder livestock systems, 
particularly in tropical regions is characterized by pronounced seasonal fluctuations in the quantity and quality of 
forage resources (Madzingira et al., 2021; Nugraha et al., 2023). During the dry season, forage production declines, 
reducing local feed resources. Based on agricultural residues, a crucial strategy for strengthening feed security is to 
increase local feed resources (Duguma & Janssens, 2021; Kurniawan et al., 2022; Shah et al., 2025). Optimizing the 
utilization of crop straw is critical for sustainable agricultural development. As crop production expands, policies 
should prioritize improving the efficiency of agricultural waste (Wan & Wang, 2025). 
 Rice straw is an agricultural residue available in large quantities. It has the potential to serve as a source of 
fiber and energy for ruminants (Kurniawan et al., 2022; Munadi et al., 2024; Salman et al., 2025). Singh et al. 
(2024) reported that rice straw is among the largest agricultural residues globally and has substantial biomass 
potential. Its availability plays an important role in sustainable farming systems, including its use as a ruminant feed 
resource and as a basis for estimating livestock carrying capacity. Nath et al. (2025) emphasized that rice straw is an 
agricultural by-product with substantial potential as livestock feed and contributes to the sustainability of crop–
livestock systems by improving resource efficiency and reducing environmental impacts. 
 Agricultural modernization is driving a shift from manual to mechanized rice harvesting systems using 
combine harvesters. Combine harvesters offer efficiency in labor and harvesting time (Iqbal et al., 2020; Goel et al., 
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2022; Pargi Sanjay et al., 2024; Islam et al., 2024). However, it can impact straw availability at the field. Manual 
harvesting collects straw in bundles, making it easy to transport. Conversely, with combine harvesting, rice straw is 
chopped short and scattered across the field, increasing straw loss and reducing its availability as feed. This is 
crucial because mechanized harvesting reduces the availability of agricultural waste-based feed sources in 
integrated rice-livestock systems (Paat et al., 2021; Nguyen et al., 2023; Tiro et al., 2023).  The increasing use of 
combine harvesters makes it more difficult to collect scattered rice straw. Although it is needed as animal feed, 
much of the straw is still burned due to labor shortages and high manual collection costs (Balingbing et al., 2020). 
Mechanized harvesting systems leave substantial amounts of crop residues in the field, requiring efficient residue 
management strategies to avoid open burning and to enhance sustainable utilization (Korav et al., 2022). 
 On the other hand, feed carrying capacity is a quantitative approach to assessing the ability of feed sources to 
meet the needs of livestock populations in a region (Ghonimy et al., 2024; Husnaeni et al. 2025). In the context of 
rice straw, carrying capacity should not only be calculated based on quantitative straw production but also consider 
nutrient content, especially dry matter content. Comparative information linking different harvesting systems, straw 
production, nutrient production, and their implications for carrying capacity at the regional level is still limited 
(Fyka et al., 2021; Summers et al., 2003), particularly in Southeast Sulawesi. 
 Therefore, this research is crucial for providing a scientific basis for strengthening local feed systems. The aim 
of this study was to compare rice straw production per unit area between manual and combine harvesters, evaluate 
the nutritional quality of rice straw under both harvesting systems and calculating the yield and carrying capacity of 
rice straw as feed for beef cattle.   
 

2. MATERIALS AND METHODS 
2.1. Location  
 The research was conducted in Palangga District, South Konawe Regency. The study area was a rice 
production area that had implemented two harvesting systems: manual harvesting and harvesting using a combine 
harvester, allowing for comparative analysis of relatively similar agroecosystems (Fig. 1). 
 

 

Fig. 1: Location of 
the study area in 
South Konawe 
Regency. 
 

 
2.2. Design  
 The study used a comparative design, involving two rice harvesting systems, manual harvesting and 
mechanical harvesting using a combine harvester. The unit of observation was the rice straw production on the 
harvested land. Measurements were taken at several points along the harvesting site for each harvesting system to 
estimate straw production per hectare. 
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2.3. Sampling Site and Method 
 Rice straw production was measured through a field survey in four representative villages: Alakaya, Wawouru, 
Watudemba, and Sanggi-sanggi in Palangga District. Sampling was conducted in rice fields that were currently 
harvested or ready for harvest. 
 Straw yield was measured using the tiling method. Three sub-villages were selected in each village. Each 
hamlet was tiled twice on different harvested land areas, resulting in 24 observation units. Each tiling was measured 
under two harvesting conditions: manual harvesting and mechanical harvesting (combine harvester), with a tiling 
size of 5 × 5 m (25 m²).  
 
2.4. Harvesting Method and Rice Straw Measurement 
 Manual harvesting procedures: rice is cut at the bottom of the stalks with a sickle (cut lengthwise), then 
threshed by slamming or using a pedal thresher. Mechanical harvesting systems use a combine harvester that cuts, 
collects, threshes, cleans, and even sifts the grain in one work unit. Tiling measurements in manual harvesting are 
shown in Fig. 2, while in combine harvesting are shown in Fig. 3. 
 

 

Fig. 2: Measurement of 
rice straw yield under 
manual harvesting. 
 

 

Fig. 3: Measurement of 
rice straw yield under 
combine harvester 
harvesting. 

 
 Rice straw from each harvesting system was collected and weighed for fresh weight to determine straw 
production per tile (kg/25 m²). Furthermore, 250 g of fresh samples were taken for sun-drying to obtain a dry 
weight. The difference between the fresh and dry weights was used to calculate moisture content; the dried samples 
were then composited and analyzed in the laboratory. 
 
2.5. Quality Analysis  
 Nutritional quality of rice straw is determined through proximate analysis, which includes dry matter, crude 
protein, crude fat, and crude fiber (AOAC, 1990). Furthermore, fiber fractions are analyzed, including neutral 
detergent fiber (NDF), acid detergent fiber (ADF), cellulose, and hemicellulose (Goering & Van Soest, 1970). 
 
2.6. Data Analysis 
 Data analysis was conducted sequentially to estimate rice straw production and carrying capacity as a feed 
resource for beef cattle under manual and combine-harvester systems. Estimates were obtained by integrating 
quadrat measurements of straw biomass with harvested rice area at village and district levels. Data tabulation and 
calculations were performed using Microsoft Excel. Differences in rice straw yield per hectare and nutrient 
production between harvesting systems were assessed using an independent-samples t-test at a significance level of 
α = 0.05. performed in SPSS. Results are presented as mean ± SD. 
2.6.1. Calculation of Rice Straw Yield: Rice straw yield was calculated from quadrat (25 m²) measurements. Fresh 



 Research Article                                            Agrobiological Records 
   ISSN: 2708-7182 (Print); ISSN: 2708-7190 (Online) 

 Open Access Journal 

 

 
Citation: Alfian, Jamila, Yamin AA, Amal I and Syamsu JA, 2026. Rice straw production and feed carrying capacity under 
combine harvester systems for beef cattle in Palangga District, South Konawe Regency, Indonesia. Agrobiological Records 23: 
116-125. https://doi.org/10.47278/journal.abr/2026.009  

 119 

and air-dried straw weights measured per quadrat were extrapolated to a hectare basis (tons/ha) and dry matter 
(DM) yield was estimated using air-dried yield and laboratory-determined DM content. Calculations were 
performed following Syamsu (2006).  
Fresh rice straw yield was calculated from quadrat measurements (25 m²) and converted to tons per hectare: 
 

𝑌𝑓𝑟𝑒𝑠 ℎ  (tons/ha) =
𝑊𝑓𝑟𝑒𝑠 ℎ (𝑘𝑔/25𝑚2) 𝑥 400

1000
 
 

 
Air-dried straw yield was calculated as: 
 

𝑌𝑎𝑖𝑟  (tons/ha) =
𝑊𝑎𝑖𝑟  (𝑘𝑔/25𝑚2) 𝑥 400

1000
 
 

 
Dry matter yield was estimated using air-dried yield and laboratory-determined DM content: 
 

𝑌𝐷𝑀 (tons/ha) = 𝑌𝑎𝑖𝑟   𝑥
𝐷𝑀 (%)

100
 
 

 
 Where: Yfresh = fresh straw yield (tons/ha); Yair = air-dried straw yield (tons/ha); YDM = dry matter yield 
(tons/ha); Wfresh and Wair are quadrat weights (kg/25 m²); 400 is the area conversion factor (10.000/25); 1000 
converts kg to tons. 
 
2.6.2. Dry Matter, Total Digestible Nutrients and Crude Protein Production of Rice Straw: Total dry matter (DM) 
production of rice straw were estimated at the village and district levels by integrating dry matter yield per hectare 
with harvested rice area. Harvested rice area data (ha) for each village in Palangga District in 2022 were obtained 
from official statistics (BPS Konawe Selatan Regency, 2022). Calculations were performed following Syamsu 
(2006) as follows: 
Total dry matter (DM) production:  
 

𝑇𝑃𝐷𝑀  (tons/year) = 𝑌𝐷𝑀  (tons/ha) × H (ha)  
 
 Where: TPDM denote total DM production of rice straw (tons/year), respectively; YDM is dry matter yield 
(tons/ha), and H is harvested rice area (ha).  
 
2.6.3. Carrying Capacity of Rice Straw as a Feed Resource: Rice straw carrying capacity was estimated to assess 
the production of rice straw to support the beef cattle population. Carrying capacity was calculated based on dry 
matter (DM) availability. The estimation was performed using total annual DM production (tons/year) and annual 
DM requirements per animal unit (AU). In this study, one animal unit (AU) of beef cattle was assumed to require 
6.25 kg DM/day, corresponding to 2.5% of body weight for a 250 kg reference animal (FAO, 1993). Calculations 
were performed following Syamsu (2006) as follows: 
DM-based carrying capacity:  
 

𝐶𝐶𝐷𝑀 (AU) =
𝑇𝑃𝐷𝑀

𝑅𝐷𝑀
 
 

 

 Where: CCDM = rice straw carrying capacity based on dry matter (AU); TPDM = total annual dry matter 
production from rice straw (tons/year); RDM= annual dry matter requirement per animal unit (AU) (tons/year).  
 
2.6.4. Index of Feed Carrying Capacity: The index of feed carrying capacity (IFCC) represents the ratio between 
the dry matter (DM)-based carrying capacity of rice straw as a feed resource and the existing beef cattle population. 
The index was calculated following (Syamsu, 2006) as: 
 

𝐼𝐹𝐶𝐶𝐷𝑀 =
𝐶𝐶𝐷𝑀

𝑃  
 
Where : IFCCDM denotes the DM-based index of feed carrying capacity (unitless); CCDM = rice straw carrying 
capacity based on dry matter (AU); P represents the total cattle population (AU).  
 Based on the mean IFCC value and standard deviation (SD), areas were classified into three carrying capacity 
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categories: low, medium, and high. IFCC was categorized as low when the value was lower than the mean minus 
one SD (< mean − SD), medium when it fell within the range of mean ± SD, and high when it exceeded the mean 
plus one SD (> mean + SD). 
 

3. RESULTS AND DISCUSSION 
3.1. Rice Straw Yield per Hectare under Manual Harvesting and Combine Harvester Systems 
 Rice straw production per hectare differed significantly between manual harvesting and combine harvesting 
systems (Table 1; Fig. 4). Manual harvesting produced 8.27 tons of fresh straw/ha, higher than the 3.90 tons/ha 
produced by the combine harvester (P<0.05). A similar pattern also occurred for air-dried straw and dry matter, 
where manual harvesting reached 3.73 tons/ha and 1.40 tons/ha, respectively, while the combine harvester only 
produced 1.74 tons/ha and 0.65 tons/ha (P<0.05). This indicates that mechanized harvesting with a combine reduces 
the amount of rice straw available as a feed source for beef cattle. This difference is primarily influenced by the 
cutting mechanism and straw collection efficiency. 
 
Table 1: Rice straw yield per hectare under manual harvesting and combine harvester systems 
Parameters n Manual Combine harvester 
Fresh straw yield (tons/ha) 24 8.27 ± 2.02a 3.90 ± 1.49b 
Air-dried straw yield (tons/ha) 24 3.73 ± 0.95a 1.74 ± 0.64b 
Dry matter (DM) yield (tons/ha) 24 1.40 ± 0.36a 0.65 ± 0.24b 
Different superscripts within the same row indicate significant differences (P < 0.05) among the mean ± SD values.  
 

 Manual harvesting involves cutting lower, 
closer to the base, allowing more stem biomass to be 
removed and rice straw to be collected higher up 
(Rahman et al. 2016; Singh & Brar, 2021). 
Conversely, combine harvesters tend to cut at a 
certain height, leaving some of the lower stem 
(stump) in the field, with straw loss due to scattering 
and redistribution during the harvesting process. The 
consistent decrease in dry matter yield confirms that 
the difference is not solely due to moisture content, 
but it rather reflects a reduction in straw biomass 
available for use as feed. Therefore, the use of 
combine harvesters has the potential to reduce the 
availability of rice straw per hectare and impact the 
carrying capacity of rice straw as feed (Balingbing et 
al. 2019; Reaño et al., 2021). 
 Practically, strategies are needed to minimize 
rice straw loss in mechanized systems, including 
adjusting cutting height and implementing post-

harvest straw collection technologies (e.g., balers or integrated transport systems). Optimizing post-harvest 
management is also crucial to utilize scattered straw through mechanized collection, either as direct feed or through 
feed processing technologies, so that mechanization continues to increase harvest efficiency without reducing straw's 
potential as a livestock feed source. An integrated combined machine for collecting and chopping rice straw should 
be designed and fabricated to perform multiple operations in a single pass. The system is capable of simultaneously 
collecting, chopping, and storing rice straw in a large onboard tank, thereby enhancing operational efficiency. The 
machine exhibits a simple yet robust structural design, reliable performance under field conditions and ease of 
operation and maintenance. Its integrated mechanism minimizes manual handling and time consumption, offering a 
highly efficient and practical solution for post-harvest rice straw management (Awad et al. 2022; Pandey et al., 2023; 
Sahni et al., 2024; Srivastava et al., 2024). 
 
3.2. Nutrient Composition of Rice Straw under Manual Harvesting and Combine Harvester Systems 
 Table 2 shows that the nutrient composition of rice straw differed significantly (P<0.05) between the manual 
harvesting system and the harvesting system using a combine harvester. The dry matter content of rice straw in both 
harvesting systems was relatively high and not significantly different among harvesting method (94.01% in the 
manual harvest and 93.02% in the combine harvester). This indicates that moisture of the samples was relatively 
uniform, so differences in nutrient components better reflect the characteristics of the straw produced by each 
harvesting system. 

 
 
Fig. 4: Rice straw yield per hectare under manual harvesting and 
combine harvester systems. Bars (mean+SD) of each yield (n=24) 
under manual and combine harvester systems differ significantly 
(P<0.05). 
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 In the proximate component, straw from 
combine harvesters had a higher crude protein 
content (5.84%) (P<0.05) than from manual 
harvesting (4.54%). However, combine harvesters 
also produced straw with higher crude fiber 
(34.74%) than from manual harvesting (32.92%) 
(P<0.05). Crude fat content did not show a 
significant difference between the two harvesting 
systems (P>0.05). The increase in crude protein in 
combine straw may indicate a difference in the 
proportion of plant parts transported, for example, 
more leaves/stems were carried along. However, 
the simultaneous increase in crude fiber indicates 
that combine straw remains dominated by high-
fiber structural tissue. More consistent differences 
were seen in the fiber fraction. The ADF, NDF, and 

cellulose values of straw in the combine harvester system were higher than manual harvesting (P<0.05), 
respectively 48.77 vs 44.85%, 74.71 vs 69.82%, and 37.05 vs 35.56%, while hemicellulose was not significantly 
different (P>0.05). Dry matter digestibility ranging from 45 – 50%, which impacts digestibility for ruminants 
(Aquino et al. 2020). 
 The differences in nutrient composition are likely influenced by the harvesting mechanism and the 
characteristics of the collected straw. Manual harvesting involves lower cutting, resulting in more intact straw and a 
higher quantity. Combine harvesters generally have higher cutting rates, and mechanical processes (cutting and 
threshing) can select and fragment the collected straw, thereby increasing the structural fiber fraction. 
Consequently, although combine harvesters have higher crude protein content, higher NDF/ADF, and SK values, 
they have potentially lower digestibility (Ma et al., 2020). Thus, Rice straw is a potential energy source for 
ruminants, containing about 70% carbohydrates on a dry-matter basis (Goswami et al., 2020). Therefore, in areas 
dominated by combine harvesters, straw utilization as a feed source should be accompanied by quality-
improvement technologies (e.g., ammoniation, fermentation, or silage) to enhance digestibility and nutrient 
utilization (Fan et al., 2022). 
 
3.3. Rice Straw Production and Carrying Capacity as a Feed Resource for Beef Cattle 
 Table 3 shows the estimation of rice straw dry matter production and the carrying capacity of DM-based at the 
village level in Palangga District, based on two harvesting systems. Overall, rice straw DM production in the 
manual harvesting system reached 2,739.10 tons DM/year, while in the combine harvesting system was 1,271.73 
tons DM/year. Therefore, rice straw DM production in the combine harvesting system was only about 46.4% of that 
in the manual system, indicating a decrease in the potential usable straw biomass due to harvesting mechanization. 
(Suretno et al., 2024) stated that rice straw production is affected by rice varieties and harvest method.  
 
Table 3: Dry matter production and carrying capacity of rice straw in Palangga District 
Village Dry matter production (tons) Carrying capacity based on DM (AU) 

Manual Combine Manual Combine 
Mekar Sari 96.60 44.85 42.37 19.67 
Wawouru 99.40 46.15 43.60 20.24 
Waworaha 81.20 37.70 35.61 16.54 
Alakaya 698.60 324.35 306.40 142.26 
Aosole 513.80 238.55 225.35 104.63 
Anggondara 30.80 14.30 13.51 6.27 
Onembute 56.00 26.00 24.56 11.40 
Eewa 63.70 29.58 27.94 12.97 
Watumerembe 81.20 37.70 35.61 16.54 
Wawonggura 37.10 17.23 16.27 7.55 
Kiaea 581.00 269.75 254.82 118.31 
Palangga 80.50 37.38 35.31 16.39 
Kapu Jaya 67.20 31.20 29.47 13.68 
Watudemba 218.40 101.40 95.79 44.47 
Sanggi-sanggi 33.60 15.60 14.74 6.84 
Total  2.739.10 1.271.73 1.201.36 557.77 

Table 2: Nutrient composition of rice straw under manual 
harvesting and combine harvester systems 
Component Harvester Systems 

Manual Combine harvester 
Proximate composition (%) 

  

Dry matter (DM) 94.01 ± 1.36ᵃ 93.02 ± 1.35ᵃ 
Crude protein (CP) 4.54 ± 1.45ᵃ 5.84 ± 1.24ᵇ 
Ether extract (EE) 2.09 ± 0.41ᵃ 2.37 ± 0.56ᵃ 
Crude fiber (CF) 32.92 ± 1.83ᵃ 34.74 ± 0.86ᵇ 
Fiber fractions (Van Soest, %) 

  

Acid detergent fiber  44.85 ± 2.92ᵃ 48.77 ± 1.06ᵇ 
Neutral detergent fiber 69.82 ± 2.61ᵃ 74.71 ± 3.74ᵇ 
Cellulose 35.56 ± 2.01ᵃ 37.05 ± 1.35ᵇ 
Hemicellulose 24.98 ± 1.34ᵃ 25.94 ± 1.34ᵃ 
Different superscripts within the same row indicate a significant 
difference (P<0.05). 
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 In line with the decline in DM production, the carrying capacity of DM-based rice straw also decreased in the 
combine harvesting system. The total carrying capacity in the manual harvesting system was 1,201.36 AU, while in 
the combine system it was 557.77 AU (approximately 46.4%). This confirms that the shift from manual to combine 
harvesting systems directly reduces rice straw's capacity to support beef cattle populations in rice-based areas. 
 At the village level, production and carrying capacity contributions are uneven and are strongly influenced by 
the harvested area and the characteristics of the harvesting system. Alakaya Village is the largest contributor to DM 
production and carrying capacity, namely 698.60 tons of DM with a carrying capacity of 306.40 AU in manual 
harvesting, and 324.35 tons of DM with a carrying capacity of 142.26 AU in combine harvesting. Kiaea and Aosole 
villages also show significant contributions, producing 581.00 tons of DM (254.82 AU) and 513.80 tons of DM 
(225.35 AU) respectively in manual systems. Meanwhile, villages with low DM production and carrying capacity 
such as Anggondara and Sanggi-sanggi showed limited potential for straw as a primary feed source and therefore 
require support from other feed sources. Hence, a modification of the harvest machine is needed for optimal 
production according to Hashem et al. (2022) report.  
 
3.4. Index of Feed Carrying Capacity 
 Table 4 presents the Feed Carrying Capacity Index (IFFC) of rice straw relative to the beef cattle population at 
the village level. The IFFC reflects the adequacy of rice straw as a feed source relative to the needs of the existing 
livestock population; a higher IFFC value indicates greater feed availability relative to the livestock population. In 
general, IFFC values in manual harvesting systems range from 0.10 to 2.49, while in combine harvesting systems 
range from 0.05 to 1.16. It indicates that harvesting mechanization tends to reduce the availability of rice straw as a 
feed source. 
 
Table 4: Beef cattle population and index of feed carrying capacity in Palangga District 
Village Beef cattle population (AU) Manual harvesting Combine harvester 

IFCC Category IFCC Category 
Mekar Sari 314.69 0.14 Medium 0.06 Medium 
Wawouru 442.74 0.10 Medium 0.05 Medium 
Waworaha 214.86 0.17 Medium 0.08 Medium 
Alakaya 936.11 0.33 Medium 0.15 Medium 
Aosole 90.43 2.49 High 1.16 High 
Anggondara 62.94 0.22 Medium 0.10 Medium 
Onembute 91.15 0.27 Medium 0.13 Medium 
Eewa 206.90 0.14 Medium 0.06 Medium 
Watumerembe 214.13 0.17 Medium 0.08 Medium 
Wawonggura 158.43 0.10 Medium 0.05 Medium 
Kiaea 732.11 0.35 Medium 0.16 Medium 
Palangga 88.98 0.40 Medium 0.18 Medium 
Kapu Jaya 277.80 0.11 Medium 0.05 Medium 
Watudemba 190.98 0.50 Medium 0.23 Medium 
Sanggi-sanggi 137.45 0.11 Medium 0.05 Medium 
 
 Most villages in Palangga District fall into the moderate category, using both manual and combine harvesting 
systems. Only Aosole Village falls into the high category, with an IFFC of 2.49 for manual harvesting and 1.16 for 
combine harvesting. This indicates that the availability of rice straw in Aosole Village is relatively sufficient, even 
surplus, compared to the needs of the local beef cattle population. It is due to a combination of high straw potential 
and/or a relatively lower livestock population compared to other villages. Conversely, the predominance of the 
moderate category in most villages indicates that rice straw is generally limited or moderately sufficient for the 
existing livestock population, making the sustainability of feed supply vulnerable if straw production declines or 
livestock populations increase without the support of additional feed sources. 
 
3.5. Policy Implications 
 The findings indicate that adopting combine harvesters may reduce recoverable rice straw, thereby lowering 
rice straw DM production and feed carrying capacity. Mechanization policies in rice-producing areas should be 
integrated with straw management policies, including technical guidelines on cutting height, straw collection 
standards, and strengthening farmer/livestock groups to ensure efficient straw utilization. 
 In addition, accelerating adoption of post-harvest straw technologies is needed, including a straw transport and 
storage system. Incentive schemes, financing mechanisms, and technical extension services are essential to maintain 
harvesting efficiency while sustaining rice straw availability as a feed resource for beef cattle. 
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4. CONCLUSION 
 The rice harvesting system significantly impacts rice straw production as a feed source for beef cattle in 
Palangga District. Manual harvesting produces higher straw production per hectare than combine harvesters, both 
for fresh rice straw, air-dried rice straw, and dry matter production. The decrease in dry matter production in the 
combine harvesting system directly impacts the low carrying capacity of rice straw as feed. In terms of nutrient 
quality, straw produced by combine harvesters has a slightly higher crude protein content, but this is accompanied 
by an increase in the fiber fraction (crude fiber, NDF, ADF, and cellulose), which can potentially reduce 
digestibility. Regional estimates indicate that total dry matter production and carrying capacity in combine 
harvesting are only about 46% of those achieved by manual harvesting. 
 Based on the feed carrying capacity index (IFFC), most villages categorized in the medium category for both 
harvesting systems, while Aosole Village categorized the high category. This finding emphasizes the need to 
balance harvest mechanization with straw collection and processing strategies to ensure that harvest efficiency does 
not reduce straw availability as a feed source or regional feed carrying capacity.  
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