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ABSTRACT 

Background: The use of compost can increase physical, chemical and biological fertility. Ultisol is a type 
of soil that reacts with acid and is very low in micro and macro nutrients. Forage Kumpai (Hymenachne 
amplxicaulis) is a type of forage that has the potential as fodder for livestock. This grass needs to be 
developed because it is a germplasm and natural wealth that needs to be preserved. Therefore, research 
on the use of compost to improve soil fertility as a place for developing forage for livestock needs to be 
carried out.  

Method: This research was carried out in 2 (two) stages of interrelated activities. The first stage is making 
compost from animal husbandry, agricultural waste and bioactivator stardec. The composition of the 
compost material consists of: 1.5% stardec + 70% palm fronds + 25% cow feces + 1% urea + 4% bran. 
The composting process is carried out for 30 days during the fermentation period. The second stage is 
testing the use of compost to improve the quality of forage fodder on ultisol soils. The experiment used a 
Randomized Block Design (RAK) with 4 treatments and 5 replications. As a treatment, the level of use of 
compost consists of: K0 (0.00 kg/plot); K1 (3.88 kg/plot); K2 (7.76 kg/plot) and K3 (11.64 kg/plot). 
Observed variables: forage crude protein content, crude fiber, ash, dry matter and organic matter 
digestibility. 

Result: Treatment using compost had a significant effect (P<0.05) on crude protein, crude fiber, ash, dry 
matter digestibility and organic matter digestibility of forage kumpai. The use of compost in the K3 
treatment (11.64 Kg/plot) resulted in the highest crude protein content, the highest dry matter digestibility 
and organic matter digestibility, as well as low crude fiber and ash content. 

Keywords: Compost, Forage, Hymenachne, Quality,  Ultisol. 

 

INTRODUCTION 

Background 
Compost also helps the development of soil microorganisms (Hidayati et al, 2011; 
Widowati et al, 2015; Apong et al, 2017) and this condition is the beginning of the 
biological N transformation process in the soil to result in the conversion of organic N 
forms into inorganic forms available to plants. 
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Compost fertilizer has important chemical functions including: (1) supplying macro and 
micro nutrients; (2) increase the cation exchange capacity of the soil; (3) can form 
complex compounds with metal ions which poison plants; (4) as a source of energy and 
nutrients for soil microbes. The effects of giving compost include increasing the C-
organic content, pH and cation exchange capacity of the soil, so that the availability of 
plant nutrients increases. The use of organic matter as compost is the creation of a 
nutrient cycle that is useful in optimizing renewable natural resources. Organic matter 
can also reduce toxic nutrients, and can be used to reclaim marginal land. In the 
manufacture of compost, organic matter from agricultural and livestock waste takes a 
long time in the decomposition process. However, with the addition of a decomposer, 
the compost fermentation process can be shortened. Stardec is a local decomposer that 
can speed up the fermentation process in composting, so that the decomposition time of 
organic matter into nutrients can be shortened.  

Diversification of feed for small livestock, forage needs to be developed. Rumput grass 
(Hymenachne amplexicaulis (Rudge) Ness.), contains good nutritional value as 
forage. The crude protein content in natural conditions is ± 11.20%, higher than the 
crude protein of elephant grass which is only ± 10% (Syafria et al, 2019). However, there 
is not much research and scientific information related to this forage. Therefore, 
research on the use of compost to improve aspects of forage quality, including the 
content of crude protein, crude fiber, ash, dry matter digestibility and organic matter 
digestibility in ultisol soils is very necessary. 

Ultisol soils in Indonesia are ± 5 1 million hectares, while in Jambi the area is ± 
2,272,725 ha (44.56%) of the Jambi Province area (Department of Food Crops 
Agriculture, 2013). This soil has an acidic pH, poor in nutrients and organic matter, and 
is sensitive to erosion (Nasih Widya Yuwono, 2009). The use of compost needs to be 
done, because of its effect on improving soil productivity which is quite effective, so that 
the soil becomes more fertile and the quality of the plants that grow will increase.Based 
on the above framework, this research needs to be carried out, with the aim of studying 
and evaluating the effect of using compost on improving the quality of kumpai grass on 
ultisol soils as animal feed. 

 

RESEARCH METHODS 

Place and time 

The research was carried out on ultisol soil, while forage quality analysis was conducted 
at the Analysis Laboratory of the Faculty of Animal Husbandry, Jambi University. The 
research lasts for 4 (four) months, starting from July to October 2021. 

Materials and Equipment 

The ingredients consist of cow feces, palm fronds, bran, urea, stardec, kumpai grass, 
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compost, ultisol soil. As basic fertilizers used TSP, KCl, CO (NH2)2, and CaCO3. The 
equipment consists of scales, hoes, shovels, tarpaulins, sacks, thermometer, pH meter, 
ruler, sprinklers, plastic bags, scales, thermometer, rakes, scissors and machetes,     

 

Research methods 

The study was carried out in a Randomized Block Design (RAK), with 4 treatments and 
5 replications. As a treatment is the level of use of compost. Calculation of compost 
needs based on soil organic C content and compost organic C content (Syafria and 
Djamarun, 2019).  

The level of compost use is 4 levels: (1) 0.00 kg/plot (K0); (2) 3.88 kg/plot (K1); (3) 7.76 
kg/plot (K2); and (4) 11.64 kg/plot (K3). Thus there are 4 x 5 = 20 research units. In 
determining the layout of each research unit, randomization was carried out according 
to the design used. 

Observed Variables 

Observed variables: forage crude protein content, crude fiber, ash, dry matter and 
organic matter digestibility in vitro.  

Implementation 

Compost Making: starting with the preparation of composting materials consisting of 
stardec, cow feces, palm fronds, urea and bran. The composition of the compost 
material is: 1.5% stardec + 23% cow feces + 70% palm fronds + 2% urea + 5% bran. 
Cow feces dried above tarpaulin for about 4 days until the air dry weight. Chopping 
palm fronds uses a chopper machine. Dry matter analysis was carried out on each 
ingredient, then converted from dry weight to fresh material weight. The next stage is 
weighing each, according to the percentage of treatment. Composting is mixed on a 
tarpaulin, starting from the material with the least percentage to the largest. The addition 
of stardec is done by mixing the ingredients and then stirring to make them more 
homogeneous. Water spraying is carried out on the compost, until it reaches a moisture 
content of 50 - 60% (Ismayana et al, 2012). Compost materials that have been mixed 
homogeneously are put into 50 kg sacks and then tied, then fermented for one month.  

Compost Usage Test: Soil preparation is done by trimming the ground cover wild 
plants, then using a hoe. For loosening the soil, plowing is also carried out so that there 
are almost no parts of weeds left behind. The next step is making experimental plots. 
The size of each plot is 2 m x 2 m with a distance between blocks of 0.50 m and 
between plots 0.25 m.As the treatment is compost, to complete the soil nutrients also 
given TSP basic fertilizer (45%P2O5): 150 Kg P205/ha (66.67 g/plot); KCl (60% K2O): 
100 Kg K2O/ha (33,33 KCl g/plot); Urea (46% N): 200 Kg N/ha (88.82 g Urea/plot); and 
agricultural lime CaCO3: 2 tons/ha (400 g/plot). Apply basic fertilizer and lime one week 
before planting, while compost fertilizer four days before planting.  
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Planting material in the form of stem pieces (cuttings) consisting of 3 books 2 segments 
and each planting hole planted 3 cuttings by means of 2 books into the ground, with a 
spacing of 60 x 60 cm (Syafria et al., 2019).Uniform cutting to obtain uniform initial 
growth is carried out when the plants are 2 (two) weeks old. While the next cutting with 
an interval of 30 days and the intensity of cutting 15 cm from the soil surface. Cutting is 
done 2 (two) times. 

Maintenance includes watering, controlling weeds, pests and diseases. The yield of 
forage dry matter was obtained from the sum of the yields of the first harvest with the 
second harvest. Forage samples for quality analysis were taken each weighing 500 
grams. Dry matter analysis based on AOAC method (1975), crude protein Kjeldhal 
method (Ivan et al., 1974), dry matter digestibility and organic matter Tilley and Terry 
method (1963) 

Data processing 

The data was processed using a Randomized Block Design. Analysis of diversity was 
used to see the effect of treatment on the observed variables. The results of the 
analysis that have a significant effect are continued with Duncan's multiple distance test 
(Steel and Torrie, 1993). 

 

RESULTS AND DISCUSSION 

The data on the average content of crude protein, ash, crude fiber, dry matter 
digestibility and organic matter digestibility of Kumpai grass obtained are shown in Table 
1. 

Table 1. Average Crude Protein Content, Crude Fiber, Ash, Dry 
Matter Digestibility (KcBK) and Organic Matter 
Digestibility (KcBO) Kumpai Grass on various Compost 
Fertilizer Treatments. 

Treatment Crude 
protein 
(%) 

Crude 
fiber (%) 

Ash  

(%) 

KCBK  

(%) 

KCBO 

 (%) 

K0 12.16 a 19.45 c 30.98 c 36.59 a 39.44 a 

K1 12.45 a 18.75 b 27.59 c 39.74 b 44.33 b 

K2 14.60 b 18.30 b 22.86 b  43.41 c  48.24 c 

K3 18.61 c 16.52 a 20.80 a 47.75 d 52.37 d 

Decription: The average value in the same row followed by different 
lowercase letters shows a significant difference in the 5% 
level based on Duncan's multiple-distance test. 
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Crude protein 

K3 treatment resulted in higher crude protein content (P<0.05) than others. Crude 
protein K2 was higher (P<0.05) than K1 and K0, While in K1 and K0 the difference was 
not significant (P>0.05). 

The increase in forage crude protein content is by increasing use of compost, because 
compost fertilizer can increase soil fertility, so that the availability of soil nutrients, 
especially nitrogen, phosphorus and potassium, becomes more available to plants. 
Therefore, the absorption of nutrients by plant roots becomes better. Nitrogen is a 
constituent of protein, the higher the nitrogen content, the more plants will form the 
vegetative parts of plants, especially leaves. While phosphorus and potassium play a 
role in carbohydrate metabolism, improve soil structure that allows plant roots to 
develop properly, thus affecting the quality of forage. Plant roots will absorb nitrogen in 
the form of ammonium (Bledsoe and Zasoski, 2003) although absorption in the form of 
nitrate can also occur (Kottke and Oberwinkler, 2001). The absorption of nitrogen in the 
form of ammonium is beneficial for plants in acid-reacting soils where the nitrification 
process is often hampered. The absorbed ammonium or nitrate is incorporated in the 
carbon skeleton to form the glutamine amide which is then transported to the host plant. 
The carbon skeleton is obtained from the carbohydrate supply from the host (Gardner, 
1991). Organic nitrogen in the soil will produce inorganic forms available to plants 
(Gardner, 1991). Therefore, giving compost can increase soil nutrient content, improve 
soil fertility. The more soil fertility increases, the better root development, so that 
nutrients are easily absorbed by plants. The absorbed nitrogen is immediately reduced 
to ammonium ions, and together with carbohydrates it is synthesized in the leaves and 
other parts into amino acids and proteins. (Tisdale et al., 1998).  According to Anggorodi 
(1990) that plants make complex protein molecules from simple nitrogenous inorganic 
salts such as ammonium and nitrate. However, the potassium nutrient in compost also 
plays a role in helping the formation of protein and carbohydrates.  

Crude fiber 

K3 treatment decreased crude fiber content (P<0.05) compared to others. Crude fiber in 
K2 and K1 were not significantly different (P>0.05), but significantly different from K0. 
The decrease in crude fiber in the compost treatment is due to the fact that compost can 
improve the physical, chemical and biological fertility of the soil. With more fertile soil, 
the process of nutrient absorption by plant roots also increases, so plants thrive and leaf 
formation is also more abundant (Syafria et al, 2019). In addition, there is a negative 
relationship between crude protein content and plant crude fiber. It can be seen that 
with an increase in crude protein, it will decrease the crude fiber content of plants (Table 
1).  Bidwell (1979) states that crude protein content is inversely proportional to crude 
fiber, plants containing high crude protein will contain low crude fiber, and vice versa. In 
addition, the potassium content in compost also affects the crude fiber content. The 
element potassium functions to regulate the rate of carbohydrate metabolism. Thus, the 
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crude fiber content becomes lower with the increase in the level of use of compost. 
According to Sutejo (1988) that the function of potassium is in carbohydrate 
metabolism, meaning that it plays a role in the formation of starch, its breakdown and 
translocation of the starch. Furthermore, Gardner et al (1991) stated that potassium 
plays an important role in photosynthesis and increases CO2 assimilation and increases 
the translocation of photosynthetic products out of leaves. 

Ash  

The lowest ash content resulted from K3 treatment was significantly different (P<0.05) 
compared to others. Treatment K2 produced lower ash and significantly different 
(P<0.05) with K1 and K0. While the K0 and K1 treatments produced higher ash but 
(P>0.05). Ash contains organic and inorganic minerals. The decrease in ash content 
with the increasing level of compost use is due to the increased availability of nutrients.   
Thus plant roots can absorb more nutrients, and these nutrients are translocated to 
plant parts for plant growth and development. Therefore, the higher the ash content, the 
more mineral elements of the plant. In addition, it is also due to the ability of plant roots 
to absorb nutrients in each different treatment, also causing differences in plant ash 
content. Gardner et al (1991) stated that the absorption of mineral elements by plant 
roots from soil solution or contact exchange, in the form of ions, the more and better the 
plant roots, the more active mineral absorption will be. In addition, the roots also provide 
a very large surface to connect with a large volume of parts of the soil for the absorption 
of soil mineral elements.  . 

Dry Matter Digestibility (KcBK) 

This digestibility is used to assess forage quality and energy availability for livestock (Ati 
et al., 2018; Faradilla et al., 2019)). The dry matter digestibility of each treatment 
showed significantly different results (P<0.05). The K3 treatment resulted in the highest 
average, while the lowest was in K0. The increase in the average digestibility value in 
K3 has a relationship with the quality of the forage produced from the K3 treatment 
(Table 1). According to Ati et al. (2018), high crude protein content, will also increase 
feed digestibility. Protein is used by microbes to grow and develop so that it can 
increase the number of microbes in digesting feed ingredients (Prabowo et al., 2021). 

Organic Matter Digestibility (KcBO) 

Digestibility of organic matter in each treatment showed significantly different results 
(P<0.05). The K3 treatment resulted in the highest average organic matter digestibility, 
while the lowest was at K0. The increase in the digestibility of organic matter with the 
increasing use of compost is due to an increase in plants absorbing nutrients and water. 
So that plants grow more fertile, and produce dry matter and higher forage quality, thus 
affecting the digestibility of organic matter. In addition, Sutardi (1980) in Sari (2012) that 
the increase in dry matter digestibility also gives an indication of the increased 
digestibility of forage organic matter. According to Dewi et al. (2012) the digestibility of 
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organic matter is relatively higher than the digestibility of dry matter, because in dry 
matter there are still inorganic materials. As dry matter digestibility increases, organic 
matter digestibility also increases (Setiyaningsih et al., 2012; Faradilla et al., 2019). 

CONCLUSION 

The use of compost in the K3 treatment (11.64 Kg/plot) resulted in the highest crude 
protein content, the highest dry matter and organic matter digestibility and low crude 
fiber and ash content. 
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