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Abstract 

The aim of this study was to obtain the best nitrogen source and level of information on plant growth, production, and 

nutritional quality of king grass forage (Pennisetum Purpureophoides). The source of nitrogen comes from natural 

fertilizers (chicken and cow manure) and artificial fertilizers (urea and NPK). The method was completely randomized 

with the BNJ further test with a confidence interval of <0.05. The research plan consisted of 2 factors: the type of fertilizer 

(organic; cow and chicken manure); inorganic fertilizers (NPK and urea + nitrogen); and the second factor, the dosage (50, 

75, and 100 kg/ha/defoliation). Observation parameters were plant height, stem diameter, number of plants per clump, 

fresh forage production, dry matter production, dry matter content, crude protein content, crude fibre content, and crude 

fat content. The results of the study using modifications in fertilizing king grass to increase carbon sources and nutrients 

obtained significant results. The average plant height was obtained between 60-263 cm. The largest size was at defoliation 

1, and the lowest was at defoliation 4. Plant diameter increased between 9.97–12.43 mm, with tiller production in plants 

increasing to 18.5–25.8 planting. The increase was also followed by the number of fresh leaves and a decrease in the 

number of dry leaves. Protein content increased with the higher dose given at 11.78% BK, with a crude fiber value of 

34.41% BK. King Grass contains a good source of carbon nutrients and can affect the increase in plant growth with a 

higher plant height and a higher number of leaves. 
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1. Introduction 

Livestock population improvement programs are always associated with improving the quality and quantity of forage. 

This is because forage is the main food for livestock. The provision of quality forage feed that is available throughout 

the year is one way to increase livestock productivity [1]. However, this business still faces obstacles; the land that is 

usually developed for forage crops is non-productive land, such as marginal/dry land [2]. Efforts to increase forage 

production in densely populated areas is difficult, so the supply of forage is also reduced as a result of the lack of land 

that can be used to grow forage crops because it competes with food crop agriculture [3]. 

One of the forages that is quite productive when given good treatment is king grass (Pennisetum Purpureophoides). 

King grass is a perennial plant that grows upright to form clumps [4]. The roots are in a shape similar to sugar cane, 2-4 

m high, and if allowed to grow upright, it can reach 7 m in a thick and hard trunk. King grass has fast growth. King grass 

production is so high, reaching 1,076 tons of fresh grass/ha/year [5]. King Grass has a fairly wide tolerance for various 

types of soil, especially on soil with a crumb structure that will give satisfying results, and its production will increase 
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along with the increase of soil wetness [6]. To maintain good plant growth, plant nutrient availability is absolutely 

necessary [7]. In marginal areas, an intensive system consisting of the use of superior plant species and the use of 

fertilizers is carried out to reduce nutrient limitations or mineral deficiencies on plant growth [8]. 

One of the fertilizers that can be used to increase soil fertility is urea. The chemical, physical, and biological properties 

of soil greatly affect the growth, yield, and quality of plants [9]. These properties can be improved through processing 

and applying organic and inorganic fertilizers. Urea (NH₂CONH₂) is able to stimulate vegetative growth and increase 

the color of the leaf [10]. The nitrogen conversion efficiency increases with increasing nitrogen levels. The application 

of nitrogen fertilizers can increase the uptake of N, P, and K nutrients so that it is very good for growth [11, 12]. The 

provision of organic matter is expected to increase the availability of water and nutrients in the soil, especially on land 

planted with forage so that it can overcome the lack of forage in dry conditions [13]. This study aims to find out the best 

nitrogen source and level of information on plant growth, production, and nutritional quality of King Grass (Pennisetum 

Purpureophoides). 

2. Research Materials and Methods 

The research was conducted at the Experiment Sub Station of the Faculty of Animal Husbandry, Universitas Jenderal 

Soedirman, Purwokerto, Central Java (Indonesia). The results of soil analysis showed that the soil texture class was 

sandy loam. The available nitrogen content is 0.112, the available phosphorus is 9.6 ppm P2O5, while the degree of soil 

acidity is 6.01, which indicates neutral. The material used was king grass (Pennisetum Purpureophoides) planted on a 

2×1.5=3 m2 plot with a spacing of 40×80 cm so that each plot contained 8 grass seedlings. For uniformity, each seedling 

has 3 nodes, or buds. 

2.1. Research Design 

The research was conducted using experimental methods, with a completely randomized design (CRD), the types of 

treatment applied were as follows: 

A1N1 = Chicken Manure and Nitrogen 50 kg/ha/def 

A1N2 = Chicken Manure and Nitrogen 75 kg/ha/def 

A1N3 = Chicken Manure and Nitrogen 100 kg/ha/def 

A2N1 = Cow Dung and Nitrogen 50 kg/ha/def 

A2N2 = Cow Dung and Nitrogen 75 kg/ha/def 

A2N3 = Cow Dung and Nitrogen 100 kg/ha/def 

A3N1 = NPK and Nitrogen 50 kg/ha/def 

A3N2 = NPK and Nitrogen 75 kg/ha/def 

A3N3 = NPK and Nitrogen 100 kg/ha/def 

A4N1 = Urea and Nitrogen 50 kg/ha/def 

A4N2 = Urea and Nitrogen 75 kg/ha/def 

A4N3 = Urea and Nitrogen 100 kg/ha/def 

Each treatment was repeated three times. The spraying was aimed at the leaves of the King Grass and carried out 

once every two weeks. The dosage calculation is shown in Table 1. 

Table 1. Use of Nitrogen Levels in Various Nitrogen Sources 

No. Nitrogen Levels 
Chicken manure Cow dung NPK Urea 

1 Ha 3 m2 1 Ha 3 m2 1 Ha 3 m2 1 Ha 3 m2 

1 50 kg/ha/def 5.165 Kg 1.5 Kg 12.131 kg 3.6 Kg 333 kg 100 gr 111 kg 33 gr 

2 75 kg/ha/def 7.747 Kg 2.25 Kg 18.196 kg 5.4 Kg 500 kg 150 gr 167 kg 50 gr 

3 100 kg/ha/def 10.330 kg 3 Kg 24.262 kg 7.2 Kg 667 kg 200 gr 222 kg 68 gr 

2.2. Research Procedure 

The study took place following four defoliations, which included the first defoliation at 60 days of plant age, the 2nd, 

3rd, and 4th defoliations at 40 days after. The data analyzed was the average of the four defoliations. The implementation 

technique of taking the variables studied included, for plant height, the measured plant height from the ground to the 
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highest leaf size of sample plants. The diameter of the stem is measured by the largest stem size in the sample, which is 

measured at a position of 5 cm from the ground. Then, the number of plants and the number of plants per clump of the 

sample clump were counted. For fresh forage production, the weight of fresh forage per plot is weighted at harvest time. 

The production of dry matter is calculated by multiplying the weight of fresh forage with the dry matter content. 

Nutritional quality by taking plant samples at a weight of about 100 grams, then cutting them into pieces and putting 

them in an oven at 100oC for 24 hours to obtain data on dry matter content. The dry material obtained is entered into the 

Animal Feed Science Laboratory to be tested for levels of crude protein, crude fiber, and crude fat. Figure 1 shows the 

flowchart of the research methodology through which the objectives of this study were achieved. 

 

Figure 1. Flowchart of the Research Procedure 

2.3. Research Parameters 

Agronomic aspects which include plant height, stem diameter, and number of plants per clump, production aspects 

include fresh forage production and dry matter production, nutritional quality aspects include dry matter content, crude 

protein content, crude fiber content and crude fat content of king grass forage. 

2.4. Data Analysis 

The data obtained were analyzed by analysis of variance (ANOVA), if there was an effect of the treatment, it was 

continued with the BNJ (Honestly Significant Difference) test using SPSS. Results and Discussion. Statistical analysis 

showed that the measurement parameters of plant height, number of leaves, stem diameter, fresh forage production, dry 

matter production, dry matter content, crude protein content, crude fiber content, crude fat content of king grass gave 

significant growth. The results of the analysis show that the physical properties of the soil are easy to cultivate with the 

land structure supporting plant growth. Soil aeration is good. The degree of acidity (pH) of 6.01 is a very good category 

for plant growth so that the research location shows the availability of nutrients that support plant growth [14]. 

3. Results and Discussion 

3.1. Height of King Grass Plants (Pennisetum Purpureophoides) 

The average height of the plants obtained during the 4 defoliations was 196.17 cm. These sizes lie in the range of 160 

to 263 cm. The highest size for defoliation 1 and the lowest at defoliation 4. The average height of the king grass 
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(Pennisetum Purpureophoides) along the 4 defoliations is shown in Table 2 which shows that nitrogen originating from 

artificial fertilizers, NPK and Urea, has given higher average yields than nitrogen coming from natural fertilizers (chicken 

and cow manure). At the addition of the nitrogen level up to 100 kg per hectare per defoliation, this indicates an increase 

in the size of the plant. Adding a dose of nutrients to a certain limit will increase plant growth and production [15]. 

Table 2. Average Research Results 

Notation 
Origin of 

Fertilizer 

Nitrogen Levels 

(Kg/ha/def) 

Plant Height 

(cm) 

Rod Diameter 

(mm) 

Number of Plants 

(stem) 

Forage Prod. 

(Kg / 3 m2) 

Dry Matter Prod. 

(Kg / 3 m2) 

A1N1 

A1N2 

A1N3 

Chicken 

Manure 

50 

75 

100 

184a ± 2.45 

194ab ± 1.41 

205bc ± 3.74 

10.27a ± 0.12 

11.33abc± 0.25 

11.80def± 0.22 

19.3a± 2.36 

25.7b± 1.25 

31.3b± 1.25 

10,25a± 1.24 

11,50ab± 1.14 

13.00ab± 0.54 

1.66a± 0.22 

1.79ab± 0.15 

1.95ab± 0.08 

Average   194.67 11.13 25.43 11.58 1.80 

A2N1 

A2N2 

A2N3 

Cow dung 

50 

75 

100 

178ab ± 2.05 

189bc ± 1.25 

193ef ± 4.71 

9.97ab± 0.21 

10.6cde± 0.39 

11.5def± 0.24 

18.0a± 0.82 

25.0b± 0.82 

26,7cd± 2.36 

10.08a± 0.31 

11,50ab± 0.35 

12.17bc± 0.42 

1.68a± 0.04 

1.78ab± 0.08 

1.82abc± 0.08 

Average   186.67 10,710 23.23 11.25 1.76 

A3N1 

A3N2 

A3N3 

NPK 

50 

75 

100 

199ab ± 1.63 

207de ± 0.47 

213ef ± 2.83 

10.97abc± 0.42 

11.80def± 0.42 

12.43ef± 0.42 

20.3a± 1.25 

28.3bc± 0.47 

34.7d± 1.25 

11.42ab± 0.85 

12.92abc± 0.59 

15.50cd± 0.54 

1.91ab± 0.10 

2,05abc± 0.14 

2.40cd± 0.06 

Average   206.44 11.73 27, 13.28 2.12 

A3N1 

A3N2 

A3N3 

Urea 

 

50 

75 

100 

187cd ± 0.47 

199de ± 0.82 

204ef ± 1.41 

10.67abc± 0.26 

11.77def± 0.17 

12.27ef± 0.25 

19.3a± 1.89 

27.7bc±, 1.25 

33.3d± 1.70 

10.75ab± 0.20 

11.92abc± 0.12 

13.92cd± 0.85 

1.75ab± 0.03 

1.87abc± 0.02 

2,21cd± 0.09 

Average   196.89 11.57 26.77 12.19 1.94 

Average Treatment 196.17 11.29 25.80 12.08 1.91 

Note: Unequal superscripts in the same column show a significant effect (P <0.05). 

The results showed that by giving artificial fertilizers such as NPK and high urea, king grass obtained a high enough 

value. Meanwhile using the provision of natural fertilizers and chicken and cow manure fertilizers, it is obtained an 

increase in plant height values. The higher the dose given, the higher the value obtained. The results of the study showed 

a significant difference between the treatments used on plants. Provision of chemical fertilizer shows that the value of 

plant growth is higher. The application of organic fertilizer from animal manure shows an effect on the growth of king 

grass as well. Application with additive compounds can affect plant growth hormones [3]. Plant growth hormones or 

growth regulators (ZPT) are a group of naturally occurring organic substances that have the ability to influence the 

physiological processes of plant growth, differentiation and development, stress response, cell division and low 

reproductive activity. Active compounds that affect the quality of plant growth are in dole 3 acetic acid compounds, 

Gibberellins and cytokines which have the greatest potential to affect plant growth which can prolong the presence of 

nitrogen in the soil and reduce volatilization [16]. Farmers use nitrogen fertilizers, especially urea, to eliminate 

deficiencies in crop damage [17]. 

At the highest nitrogen level, up to 100 kg per defoliation, the highest plant height was also (203.75 cm), while the 

lowest (50 kg nitrogen per defoliation) was the shortest (187.00 cm). Influence of natural and artificial fertilizers, will 

respond to plant growth including plant height. On the other hand, in plots with the use of natural fertilizers, nitrogen 

nutrients can stimulate plant growth, while according to Suarna et al. (2019) is useful in soil conservation efforts while 

artificial fertilizers are only for plant growth through the nitrogen content in them [8]. At the level of 50 kg/ha/defoliation, 

there will be a plant height of 187.87 cm, at the level of 75 kg/ha/defoliation, a plant height of 196.17 cm will be found 

[8]. Meanwhile, at the level of 100 kg/ha/defoliation, a plant height of 204.47 cm will be found. This size is a reasonable 

measure for king grass plants that grow on fertile, well-irrigated soil and have a good fertilizer management pattern [8]. 

Figure 2 shows that the dose given also affects the growth of the king grass, the higher the dose given, the higher the 

plant growth process. This can be due to the fact that the more doses are given, the more nutrients in the plant will also 

increase and help nourish plant growth. This was most probably caused by the sufficient application of liquid organic 

fertilizer from water hyacinth and Siam weed in fulfilling the plant's nutrient needs. The nutrient content of water 

hyacinth and Siam weed are considered to be mutually complementary. This is in line with that the supplementation of 

organic liquid fertilizer could provide both necessary macro and micronutrients for plants to sustain plant's growth [18]. 

It is also supported by the study performed by Ferreira et al. (2015) which indicated that the application of liquid organic 

fertilizer (Chromolaena odorata) in tropical grasses was capable of boosting plant growth especially plant height [19]. 
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Figure 2. Effect of Nitrogen Sources and Levels on the Height of the King Grass 

Fertilization systems using king grass have important potential in the development of livestock systems, production 

of biofuels, composts and substrates for bio-digestion [20, 21]. The addition of king grass has an increase in the ability 

to absorb the amount of nitrogen needed for plant growth needs which is also influenced by environmental conditions 

and plant changes in the presence of a substrate that has sufficient nutrient content. Recommendations for N fertilization 

can affect plant quality and provide a fairly high source of nutrients [22, 23]. 

The provision of manure which contains complete macro and micro nutrients can meet the growth needs of the king 

grass [24]. The application of manure makes the soil fertile physically, chemically and biologically. Physically, manure 

forms a stable soil aggregate. This situation has a big influence on porosity and aeration of water supplies in the soil, so 

that it affects the development of plant roots. Chemically, manure as organic material can absorb toxic materials such as 

aluminum (Al), iron (Fe) and manganese (Mn) and increase soil pH. Biologically, applying manure to the soil will enrich 

the microorganisms within the soil. These organisms are helpful in the breakdown of organic matter so that the soil 

matures faster. 

3.2. Diameter of King Grass Plants (Pennisetum Purpureophoides) 

The average diameter of the stems of king grass (Pennisetum Purpureophoides) at various sources and the nitrogen 

level was 11.29 mm in the range of mean size 9.97 to 12.43 mm. The source of nitrogen from NPK at a nitrogen level 

of 100 kg per hectare per defoliation has shown the largest stem diameter size of king grass, which is 12.43 mm. 

According to Fageria (2016) states that the provision of fertilizers containing N elements will increase the vegetative 

growth of plants, are able to encourage the metabolism of other elements such as P and K, and vice versa, thus providing 

fertilizers containing elements of N, P and K completely both from balanced organic and inorganic fertilizers can increase 

growth activity and good plant production [25]. The elements of N, P, and K closely related to plant growth, because N, 

P and K function to stimulate overall plant growth [26]. The main role of nitrogen for plants is to stimulate overall plant 

growth, especially stems, branches and leaves. Nitrogen also plays an important role in the formation of forages which 

are useful in the process of photosynthesis, forming proteins, fats, and various other organic compounds. The element 

of phosphorus for plants is useful for stimulating root growth, especially the roots of seeds and young plants. Helps 

assimilation and respiration as well as accelerates the formation, ripening of seeds and fruits, especially stems, branches 

and leaves. Nitrogen also plays an important role in the formation of forages which are useful in the process of 

photosynthesis, forming proteins, fats, and various other organic compounds. The element of phosphorus for plants is 

useful for stimulating root growth, especially the roots of seeds and young plants. Helps assimilation and respiration as 

well as accelerates the formation, ripening of seeds and fruits. Especially stems, branches and leaves. Nitrogen also plays 

an important role in the formation of forages which are useful in the process of photosynthesis, forming proteins, fats, 

and various other organic compounds. The element of phosphorus for plants is useful for stimulating root growth, 

especially the roots of seeds and young plants. Helps assimilation and respiration as well as accelerates the formation, 

ripening of seeds and fruits. 

Based on Figure 3, it shows that the application of chemical fertilizers and organic fertilizers from cow and chicken 

manure shows a significant effect. Application of fertilizer can accelerate the development of plant diameter. The higher 
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the dose given, the more nutrient composition that enters and the development of the king plant will be higher. Nitrogen 

administration can significantly affect shoot morphology and nutritional status during nursery [27]. The increase in plant 

growth is due to the presence of nitrogen which can increase the production of cytokines which in turn will affect the 

plant cell walls [28]. Fertilization using nitrogen can also increase seedling height and root diameter [29]. The results 

showed that the presence of N had an effect on plant growth parameters, while the P element can affect optimal plant 

production and quality [3]. 

 

Figure 3. Relationship between Nitrogen Levels and Height of King Grass 

3.3. Number of King Grass Plants (Pennisetum Purpureophoides) 

The average number of king grass (Pennisetum Purpureophoides) under the treatment of various nitrogen sources 

and levels, was found on an average of 25.8 plants per clump (Figure 4). The conditions in the field show that at each 

vegetative growth period, the king grass plant can increase the number of plants per clump at a range of at least 6 plants 

in the first defoliation to 49 plants per hill in the 4th defoliation. In the A3N3 treatment, the application of NPK fertilizer 

as much as 100 kg nitrogen per hectare per defoliation (34.7 plants) and at least 18 plants per clump in A2N1 treatment 

(giving cow dung as much as 50 kg nitrogen per hectare per defoliation, according to Gordeyase et al. [30]. 

 

Figure 4. Nitrogen Sources Effect and Levels on the Number of King Grass 
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Analysis of variance showed that the treatment, source and level of nitrogen had a significant effect (P <0.01) on the 

number of plants per clump of king grass (Pennisetum Purpureophoides). The addition of nitrogen from natural and 

artificial fertilizers has encouraged the growth performance of king grass (Pennisetum Purpureophoides), including the 

number of plants parameters, but there is a difference between available and not available nitrogen from different 

nitrogen sources. Aminudin & Hendarto (2000) emphasized that the nitrogen nutrient as a growth trigger found in 

fertilizers may support plant growth, including in terms of producing the number of king grass (Pennisetum 

Purpureophoides) [31, 32]. It is suggested that the dosage increase of fertilizer on the grass is one of the aspects in 

determining the plant growth that contributes to high production. The supplementation of Siam weed liquid organic 

fertilizer could ensure the availability of nutrients in the soil. Both the application of liquid and solid organic fertilizer 

are undoubtedly able to increase the production of vegetables and fruits [32]. 

The results of research by Hendarto et al. (2014) show that the addition of fertilizers level both organic and inorganic 

fertilizers on Nevalensis grass will increase plant growth [33]. King grass (Pennisetum Purpureophoides) which is able 

to produce a large number of plants and always increases from 1 to 4 defoliation, according to Liu et al., (2011) there 

will be more every time, there is an increase in the level of elemental nitrogen [34]. Every plant growth, which among 

others is marked by an increase in the number of plants according to Abdullah, et al. (2011), will have an effect on better 

forage production and supply [35]. Ferreira et al, (2015) added that the focus on plant production through fertilization 

management is an important factor in the cultivation of forage plants [19]. 

3.4. Fresh Forage Production of King Grass (Pennisetum Purpureophoides) 

The average amount of fresh forage production of king grass (Pennisetum Purpureophoides) was 12.08 kg per plot 

or 4.027 kg square meters along 4 defoliations. The average production obtained continues to increase from 1 to 4 

defoliation, the highest is the production weight of 5.92 kg per square meter (Figure 5). The amount of production 

obtained is estimated to increase in the next defoliation, although it will not be too sharp anymore. The highest production 

average was found in the A3N3 treatment, king grass fertilized with NPK fertilizer at a nitrogen level of 100 kg per 

hectare of defoliation, on the average fresh production of 15.5 kg per plot or 5.17 kg per square meter. As an effort to 

support ruminant livestock activities, the above treatment can be applied in the field to king grass (Pennisetum 

Purpureophoides). At the age of the plant is 40 days, so that in a year it is harvested 9 times, you will find fresh forage 

as much as 465,300 kg per hectare. If one cow is given fresh forage as much as 40 kg per day, it can provide an overview 

of the livestock capacity of 32 Livestock Units (UT). The production shown, according to Aminudin and Hendarto 

(2000), there are many potential plant genetic sources that can support the development of ruminant farms [31]. 

Based on the nitrogen source used, artificial fertilizers from NPK gave the highest production, followed by king grass 

(Pennisetum Purpureophoides) fertilized with Urea, while fertilizer from cow dung showed the lowest production. It is 

possible that the highest production of NPK is a compound fertilizer which has the same properties as natural fertilizers, 

but its nutrients are available for plant growth and production. The appearance of crop production fertilized with nitrogen 

from livestock manure has a significant difference compared to artificial fertilizers. Application of N can affect soil 

conditions in biological processes for plant growth. The period of fresh leaves or plants can be used as an index to 

evaluate changes in genotype [36]. 

 

Figure 5. Nitrogen Sources Effect and Levels on Fresh Forage Production of King Grass 
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The results of research conducted by Hendarto et al., (2014) that the addition of a combination of organic and 

inorganic fertilizers in Nevalensis grass will increase plant growth [33]. Plant mulato grass is capable of producing a 

large number of plants, according to Liu, et al. (2011) will focus more on the addition of nitrogen elements supplied 

from dairy cow dung which has undergone decomposition [34]. The existence of growth is indicated by the addition of 

the number of plants according to Abdullah, et al. (2011), will affect the production of grass, as well as the quality and 

quantity, together with the continuity of good production [35]. Ferreira et al. (2015) added that the technical pattern of 

plant management with fertilization is basically an important factor in the effort to produce more growth and production 

[19]. 

3.5. Production of Dry Matter Forage of King Grass (Pennisetum Purpureophoides) 

The calculation of dry matter production is related to the content of dry matter forage, resulting in an average dry 

matter production of 1.91 kg per plot or 0.637 kg per square meter or 6,367 kg per hectare (Figure 6). If each adult cow 

consumes between 6 to 10 kg per day then this production can feed 16 to 26 head of cattle in one year. The average 

production of the dry matter forage of the king grass (Pennisetum Purpureophoides) continues to increase until the fourth 

defoliation, even if it is still possible to increase in the next growth, although not too intense. The highest production 

average was found for king grass given NPK fertilizer at a rate of 100 kg nitrogen per hectare per defoliation, which was 

2.4 kg per plot or 0.8 kg per square meter. The treatment conditions are the same as fresh production which shows the 

best treatment. Observing this shows that the dry matter content in all treatments is relatively uniform. 

 

Figure 6. Nitrogen Sources and Levels on Dry Matter Production 

The highest dry matter production is shown by the king grass (Pennisetum Purpureophoides) which is fertilized from 

a nitrogen source of artificial NPK fertilizer, followed by urea, chicken manure and cow manure. Artificial fertilizer 

from NPK has a higher production than Urea because it is a compound fertilizer, while chicken manure is higher than 

cow manure because the nitrogen content of chicken manure is higher. In line with the display of fresh forage production, 

plants fertilized with nitrogen from livestock manure have a significant difference compared to artificial fertilizers in the 

display of dry matter production. 

3.6. Dry Matter Production of King Grass (Pennisetum Purpureophoides) 

The production of forage dry matter is influenced by the amount of fresh production and the level of dry matter forage 

from king grass. Table 1 shows that the average forage dry matter production of king grass as much as 0.4221 kg in an 

area of 3 square meters per defoliation or 0.1407 kg/m2 or 1.407 kg per ha per defoliation or in one year harvested 9 

times will produce 12,663 kg. Based on the existing average results, for a cow weighing 300 kg and requiring dry matter 

of 9 kg per day per head, in a year the production of dry matter for king grass can be used to raise 3.7 or 4 heads of cattle. 

Cows can consume forage as much as 100 percent of their feed needs. 

The results of data analysis showed that all the treatments given did not produce any difference (P> 0.05) in the dry 

matter production of Raja grass. This results in a provisional conclusion that all the treatments given can be applied. 
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However, with regard to the efficiency of the material to be used, it is possible that treatment with liquid fertilizer from 

traditional market organic waste which is given an additional water mixture of 3 times can be applied. This is in 

accordance with research III) that the liquid fertilizer in plant growth research is added with a mixture of water 3 (three) 

times as much. 

The increase in organic matter production was in line with the increase in dry matter production, where the highest 

organic matter production was found in the N15M8 treatment of 1.73 tones / ha, which was different from other 

treatments. The results of this study explain that the higher the level of fertilizer, the higher the production of organic 

plant material. The results of this study are in accordance with the opinion of Salisbury and Ross (1995) cited by Koten 

(2013) that the main components in dry weight plant are polysaccharide and lignin compounds in the cell wall, plus 

cytoplasmic components such as proteins, lipids, amino acids and organic acids [37]. This occurs because an increase in 

N fertilizer with an optimal harvest age will increase plant biomass, and the increase in biomass will increase the content 

of crude fiber and crude protein [38]. 

3.7. Content of Dry Matter Forage of King Grass (Pennisetum Purpureophoides) 

The results of data collection show that the average dry matter content is forage King Grass (Pennisetum 

Purpureophoides) as much as 15.84 percent (Table 3) which indicates a fairly low-level condition. This illustrates that 

nitrogen fertilizer levels can increase the development of new seedlings of S. nitidum plants. It is considered that the S. 

nitidum plant is an annual plant so that it is able to form new tillers as long as nutrients are still available in the soil, 

although it gradually decreases when it enters the generative phase. The results of this study agree McLaughlin et al., 

(1996) that plants that have been damaged can grow back to replace parts that have been lost or their parents [39] and it 

is confirmed by Leghari et al. (2016) that the increase in plant growth rate from the beginning of planting generally takes 

place in three phases, starting with slow growth, fast then slow again [40]. 

Based on Figure 7, the results are not significant, which shows that the application of organic or chemical fertilizers 

does not have an effect on the dry matter of king grass. The effect of fertilizer application occurs in the process of plant 

growth. Furthermore, Suarna et al. (2019) stated that Ca and Mg together with N are needed in the formation of 

chlorophyll which can increase the ability of leaves to carry out photosynthesis [8]. The ability of king grass to absorb 

nutrients is better than elephant grass with an optimal dose of 15.89 t ha-1, the production of fresh weight reaches 231.80 

g pot-1, while elephant grass with an optimal dose of 18.09 t ha-1 produces 207.86 g pot-1. However, the stems of king 

grass are more succulent than elephant grass, so that at the optimal dose the dry weight production of king grass is lower 

than that of elephant grass. 

 

Figure 7. Nitrogen Sources Effects and Levels on Dry Matter Content 

3.8. Crude Protein Level of King Grass (Pennisetum Purpureophoides) 

Table 3 shows that the average level of crude protein forage grass up to 10.22 percent. The results of the study show 

high heat content of king grass protein (Pennisetum Purpureophoides), nitrogen content has provided support on plant 

growth (Figure 8). 
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Table 3. Average results of the research 

Notation Fertilizer 
Nitrogen Level 

(Kg/ha/def) 

Dry Matter Forage 

Level (%) 

Crude Protein 

Level (%BK) 

Crude Fibre Level 

(% BK) 

Crude Fat Level 

(% BK) 

A1N1 

A1N2 

A1N3 

Chicken 

Manure 

50 

75 

100 

16.24c±0.22 

15.60ab±0.15 

15.04a±0.08 

9.05 a±0.39 

10.53ab±0.69 

11.78bc±0.57 

33.74c±0.37 

33.3bc±0.61 

32.57abc±0.35 

3.70ab±0.21 

3.45ab±0.27 

3.14ab±0.28 

Average   15.62 10.45 33.20 3.44 

A2N1 

A2N2 

A2N3 

Cow Dung 

50 

75 

100 

16.71bc±0.04 

15.55ab±0.08 

14.98a±0.08 

9.07a±0.42 

9.95bc±0.18 

10.68c±0.06 

34.41abc±0.54 

33.88abc±0.10 

33.31ab±0.22 

3.58b±0.28 

3.35ab±0.32 

2.95ab±0.24 

Average   15.75 9.9 33.87 3.29 

A3N1 

A3N2 

A3N3 

NPK 

50 

75 

100 

16.73bc±0.10 

16.74abc±0.14 

16.04abc±0.06 

9.03a±0.61 

10.58ab±0.12 

11.83bc±0.46 

34.39c±0.59 

33.44abc±0.29 

32.04a±0.68 

3.63b±0.27 

3.38ab±0.18 

2.81ab±0.15 

Average   16.04 10.48 33.29 3.27 

A4N1 

A4N2 

A4N3 

Urea 

 

50 

75 

100 

16.28bc±0.03 

15.74abc±0.02 

15.87abc±0.09 

9.13a±0.26 

10.05bc±0.50 

10.88c±0.31 

34.62c±0.51 

33.74abc±0.09 

32.20ab±0.59 

3.75ab±0.13 

3.30ab±0.24 

2.93a±0.11 

Average   15.96 10.02 33.52 3.33 

Average 15.84 10.22 33.47 3.33 

BNJ % 3.35% 

 

Figure 8. Nitrogen Sources Effect on Crude Protein Levels 

The highest level of crude protein shown by the nitrogen administration of the NPK fertilizer in the 100 kg per hectare 

per defoliation, while in the treatment of nitrogen administration of 50 kg per hectare per defoliation of the NPK fertilizer 

source produces the average level of the lowest protein. This shows that the source of nitrogen of compound fertilizers 

such as NPK has provided the ability of nutrients that excel in the forage of king grass (Pennisetum Purpureophoides), 

but in high nitrogen levels. It can be observed in low levels, even produce the lowest level of protein content than other 

treatments. 

The treatment is not indicating the difference (p> 0.05) in the level of crude protein forage of king grass (Pennisetum 

Purpureophoides), but the NPK administration as an artificial fertilizer having obvious content as, per the need of plants, 

can be applied in the field by considering the needs of nitrogen nutrients that will impact the best of crude protein. 

Panicum Maximum and Cenchrus Cililis can be categorized as medium quality forage to high and potentially useful as 

complementary substance and substitute for natural plantations and natural meadows in mixed farming / plant / livestock 

Ethiopia system [41]. Supplementation of liquid organic fertilizer can increase the availability and absorption of 
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important nutrients for the organic compound forms such as carbohydrates, proteins and lipids. These compounds play 

an important role in forming the plant's organ. Moreover, organic fertilizers have raised not only their impact on soil 

quality but also because of their role in carbon sequestration [42]. 

Increasing the age of plants and fertilizer levels followed by increased production of dry materials, organic materials 

and crude protein. Subagio and Kusmartono (1988) were quoted by Mansyur et al. (2006) that the production of dry 

materials will increase along with cutting age [43]. In the old plants results of photosynthesis activity in addition to being 

used for growth is also stored as food reserves so that the content and production of dry material increases with age of 

cutting. King grass has low nutritional contents (low protein and high fiber contents) compared to high nutritional quality 

grasses such as Pennisetum Clandestinum (21.9, 62.2, and 27.4% of crude protein, NDF and ADF respectively, and 

Lolium Perenne (17.6, 36, and 22% of crude protein, NDF and ADF respectively. However, its high biomass production 

and carrying capacity (25.5 livestock units per hectare, at T6) makes it a plant with a great potential to increase 

productivity and land use. The use of King Grass in systems combined with forage plants of high nutritional quality 

(Tithonia Diversifolia, Morus Alba, Moringa Oleifera, Alocasia Macrorrhiza, Sambucus Nigra, Boehmeria Nivea, etc.) 

or its establishment in farms of small- and medium-sized beef cattle producers would allow achieving production models 

with high carrying capacity and adequate nutritional intake [30]. 

Purbajanti et al. (2009) states that the number of largest nutrient elements required by the plant is nitrogen as well as 

the main components of various compounds within the plant; Amino acids, Amida, protein, chlorophyll and alkaloid 40-

45% protoplasm is composed of compounds containing 𝑁 [44]. Furthermore, it is explained that the availability of 

nitrogen for the plant depends on mineralization depending on the microbial activity changing N organic to NH4 and 

further oxidized into the NO3 required by the plant. Increased production of organic matter and crude protein in this 

study follows increased production of dry materials, so even though the ability of protein proteins decreases but because 

the dry content of the material increases with increased age and level of fertilizer N, then the production of crude protein 

is still increasing. It is supported by Koten (2013) opinion that the more dose of urea fertilizer, the more nations of the 

nitrogen are available to maximize the photosynthesis process and increase the accumulation of plant photosynthesis 

[37]. Photosynthesis is influenced by the power of the photosynthesis equipment including chlorophylls because 

chlorophyll contains nitrogen. 

3.9. Crude Fiber Level of King Grass (Pennisetum Purpureophoides) 

King grass under the influence of various sources and nitrogen levels has resulted in a mortality rate of 33.47 percent, 

which shows higher content than another king grass (King Splendida) with a crude fiber as much as 31.75 percent. The 

results showed enough high-grade fiber content of king grass, alleged structure stem and leaf plant was hard (Figure 9). 

The difference between the two is not fuel by the use of microbial fertilizers but only occurs due to the difference in 

grass species with different crude fiber. Crude fiber in Benggala grass is 36.89% [44], crude fiber on grass elements of 

mini elephants is a kind of superior grass that has a productivity and content of nutrients that are quite high [45]. 

 

Figure 9. Nitrogen Sources' Effects and Levels on Crude Fiber 
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Table 3 shows that the lowest crude fiber level is found on the administration of NPK fertilizers with 100 kg per 

hectare per defoliation (32.04 percent), while the highest crude fiber levels in the administration of urea fertilizers with 

a dose of 50 kg per hectare per defoliation. These conditions show that nitrogen levels affect the level of crude fiber of 

king grass (Pennisetum purpureophoides). Liman et al., (2018) stated that plants at young age are better because the 

crude fiber is lower, while the protein level is higher [46]. The longer the age of plant crops then the content of the tiny 

fibers is higher, on the contrary, too early or the harvesting at the short life, the forage will always be in a young state 

so that the protein content and the moisture content is high but the fiber level is low. The average level of crude fat of 

king grass (Pennisetum Purpureophoides), in Table 3 shows 3.33 percent in level. As a material, the crude content is 

included in a high category having 1.48 percent crude fat. 

3.10. Crude Fat Level of King Grass (Pennisetum Purpureophoides) 

Figure 10 shows the administration of NPK fertilizers as a source of nitrogen as much as 100 kg of nitrogen per 

hectare per defoliation, resulting in the lowest-level fatty level (2.81 percent of dry material), while the administration 

of urea fertilizer of 50 kg of nitrogen per hectare per defoliation produces the highest level of fat rough (3.75 percent). 

The condition shows the addition of nitrogen levels has lowered the levels of crude fat. Based on the results of the variety 

analysis showed the treatment and nitrogen showed a real effect (P <0.05) in the level of king grass' crude fat, while the 

nitrogen source was not influential (p> 0.05). This means there are treatments that can be applied in the field on king 

grass. This is caused by the older age of the plant, which has more energy reserves in the form of crude fat stocked in 

the leaves. 

 

Figure 10. Nitrogen Sources Effects and Levels on Crude Fat of King Grass (Pennisetum Purpureophoides) 

The use of animal manure-based fertilizer provides higher levels of crude fat when compared with using no treatment 

of fertilizers. This is due to the nitrogen content contained in influencing the crude fat. This is in accordance with the 

opinion of Nurdiawati et al. (2018), stating that nitrogen contained in the fertilizer is instrumental in the formation of 

organic compounds such as proteins and fat [47]. The results of the research show the highest level of crude fat achieved 

at the treatment of the chicken manure fertilizer because the nitrogen contained in its manure is able to stimulate plant 

growth and increase photosynthesis activity [42]. The nutrients within the fertilizer are used by the plant for the process 

of metabolism of the plant in producing crude fat [48]. Permanent cutting systems without fertilization lead to continuous 

nutrient uptake, resulting in a progressive loss in the soil’s ability to provide nutrients to the plant and, consequently, a 

progressive reduction in biomass and nutrient production. Additionally, the application of fertilizers (NPK) stimulates 

the absorption of other nutrients, achieving a more than twofold increase in absorption after 60 days compared to 

treatments without fertilization. This guarantees high yields but could also lead to soil fertility losses [49]. 

4. Conclusion 

Based on the discussion that has been done, it can be concluded that the administration of dairy fertilizer diamond 

mixed with urea within king grass (Pennisetum Purpureophoides) the adherent dairy to a dose of 24 tons per hectare per 

defoliation mixed with urea of 225 kg per hectare per defoliation leads to plant growth and good grass production. The 
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results revealed that the use of organic fertilizers from cow dung and chicken manure may affect the growth of king 

grass, but the provision of inorganic fertilizers faster affects the growth of the king grass. This study, using modifications 

in fertilizing king grass to increase carbon sources and nutrients, obtained significant results. The average plant height 

was obtained between 160-263 cm. The highest size was at defoliation 1, and the lowest was at defoliation 4. Plant 

diameter increased between 9.97-12.43 mm with tiller production in plants increasing to 18.5–25.8 mm. The increase 

was also followed by the number of fresh leaves and a decrease in the number of dry leaves. Protein content increased 

with the higher dose given at 11.78% BK, with a crude fiber value of 34.41% BK. King Grass contains a good source of 

carbon nutrients and can affect the increase in plant growth with a higher plant height and a higher number of leaves. 

5. Declarations  

5.1. Author Contributions 

All authors have equally contributed to the writing of this paper right from conceptualisation to its final copy as it 

appears now. We also wish to emphasize that all authors have read and agreed to the published version of the manuscript. 

5.2. Data Availability Statement 

The data presented in this study are available in article. 

5.3. Funding 

This research uses funding from Universitas Jenderal Soedirman, Purwokerto, Central Java, Indonesia. 

5.4. Informed Consent Statement 

Not Applicable. 

5.5. Declaration of Competing Interest 

The authors declare that they have no known competing financial interests or personal relationships that could have 

appeared to influence the work reported in this paper. 

6. References  

[1] Zapata, F., & Zaharah, A. R. (2002). Phosphorus availability from phosphate rock and sewage sludge as influenced by the addition 

of water soluble phosphate fertilizer. Nutrient Cycling in Agroecosystems, 63(1), 43–48. doi:10.1023/A:1020518830129. 

[2] Dominati, E. J., Maseyk, F. J. F., Mackay, A. D., & Rendel, J. M. (2019). Farming in a changing environment: Increasing 

biodiversity on farm for the supply of multiple ecosystem services. Science of the Total Environment, 662, 703–713. 

doi:10.1016/j.scitotenv.2019.01.268. 

[3] Karbivska, U., Kurgak, V., Gamayunova, V., Butenko, A., Malynka, L., Kovalenko, I., … Pshychenko, O. (2020). Productivity 

and Quality of Diverse Ripe Pasture Grass Fodder Depends on the Method of Soil Cultivation. Acta Agrobotanica, 73(3). 

doi:10.5586/aa.7334. 

[4] Shah, A. A., Xianjun, Y., Zhihao, D., Junfeng, L., & Shao, T. (2018). Isolation and molecular identification of lactic acid bacteria 

from King grass and their application to improve the fermentation quality of sweet Sorghum. World Journal of Microbiology and 

Biotechnology, 34(1). doi:10.1007/s11274-017-2387-2. 

[5] Infitria, I., & Khalil, K. (2014). Study of forage production and quality in the grasslands of UPT Animal Husbandry, Andalas 

University, Padang. Buletin Ilmu Makanan Ternak, 12(1), 25-33. (In Indonesian). 

[6] Hu, L., Wang, R., Liu, X., Xu, B., Xie, T., Li, Y., Wang, M., Wang, G., & Chen, Y. (2018). Cadmium phytoextraction potential 

of king grass (Pennisetum sinese Roxb.) and responses of rhizosphere bacterial communities to a cadmium pollution gradient. 

Environmental Science and Pollution Research, 25(22), 21671–21681. doi:10.1007/s11356-018-2311-9. 

[7] Prasad, M., Chrysargyris, A., McDaniel, N., Kavanagh, A., Gruda, N. S., & Tzortzakis, N. (2020). Plant nutrient availability and 

pH of biochars and their fractions, with the possible use as a component in a growing media. Agronomy, 10(1). 

doi:10.3390/agronomy10010010. 

[8] Suarna, I. W., Budiasa, I. K. M., Putri, T. I., Mariani, N. P., & Hartawan, M. (2019). Potensi Bio-Slurry Dalam Peningkatan 

Karakteristik Tumbuh Dan Produksi Pastura Campuran Pada Lahan Kering Di Desa Sebudi Karangasem. Pastura, 6(2), 70. 

doi:10.24843/pastura.2017.v06.i02.p06. 

[9] Al-Maliki, S., AL-Mammory, H., & Scullion, J. (2018). Interactions between humic substances and organic amendments affecting 

soil biological properties and growth of Zea mays L. in the arid land region. Arid Land Research and Management, 32(4), 455–

470. doi:10.1080/15324982.2018.1495670. 



HighTech and Innovation Journal         Vol. 3, No. 3, September, 2022 

265 

 

[10] Widaryanto, E., & NIK, Y. F. (2019). Growth and Yield of Watercress (Nasturtium officinale R. Br) at The Level and Different 

Type of Nitrogen Fertilizer. PLANTROPICA: Journal of Agricultural Science, 1(1), 35-41. 

[11] Ha, N. M. C., Nguyen, T. H., Wang, S. L., & Nguyen, A. D. (2019). Preparation of NPK nanofertilizer based on chitosan 

nanoparticles and its effect on biophysical characteristics and growth of coffee in green house. Research on Chemical 

Intermediates, 45(1), 51–63. doi:10.1007/s11164-018-3630-7. 

[12] Permana, A. T., Abdullah, L., Karti, P. D. M., Toharmat, T., & Suwarno, S. (2017). Efektivitas Vermikompos Eisenia Foetida 

Savigny Dalam Memperbaiki Tingkat Produksi Dan Kualitas Nutrisi Sorghum bicolor (L.) Moench DAN Centrosema pubescens 

Benth. Pastura, 5(1), 7. doi:10.24843/pastura.2015.v05.i01.p08. 

[13] Dubeux, J. C. B., & Sollenberger, L. E. (2020). Nutrient cycling in grazed pastures. Management Strategies for Sustainable Cattle 

Production in Southern Pastures, 59–75, Elsevier Science, Amsterdam, Netherlands. doi:10.1016/b978-0-12-814474-9.00004-9. 

[14] Rachman, L. M. (2020). Using Soil Quality Index Plus to assess soil conditions and limiting factors for dryland farming. SAINS 

TANAH - Journal of Soil Science and Agroclimatology, 17(2), 100. doi:10.20961/stjssa.v17i2.46889. 

[15] Ågren, G. I., Wetterstedt, J. Å. M., & Billberger, M. F. K. (2012). Nutrient limitation on terrestrial plant growth - modeling the 

interaction between nitrogen and phosphorus. New Phytologist, 194(4), 953–960. doi:10.1111/j.1469-8137.2012.04116.x. 

[16] Ehsanullah, Jabran, K., Asghar, G., Hussain, M., & Rafiq, M. (2012). Effect of nitrogen fertilization and seedling density on fine 

rice yield in Faisalabad, Pakistan. Soil and Environment, 31(2), 152–156. 

[17] Ali, A., & Noorka, I. R. (2013). Nitrogen and phosphorus management strategy for better growth and yield of sunflower 

(Helianthus annuus L.) hybrid. Soil and Environment, 32(1), 44–48. 

[18] Burnett, S. E., Mattson, N. S., & Williams, K. A. (2016). Substrates and fertilizers for organic container production of herbs, 

vegetables, and herbaceous ornamental plants grown in greenhouses in the United States. Scientia Horticulturae, 208, 111–119. 

doi:10.1016/j.scienta.2016.01.001. 

[19] Ferreira, J. F. S., Cornacchione, M. V., Liu, X., & Suarez, D. L. (2015). Nutrient Composition, Forage Parameters, and 

Antioxidant Capacity of Alfalfa (Medicago sativa, L.) in Response to Saline Irrigation Water. Agriculture (Switzerland), 5(3), 

577–597. doi:10.3390/agriculture5030577. 

[20] Riaz, U., Mehdi, S. M., Iqbal, S., Khalid, H. I., Qadir, A. A., Anum, W., Ahmad, M., & Murtaza, G. (2020). Bio-fertilizers: Eco-

Friendly Approach for Plant and Soil Environment. Bioremediation and Biotechnology. Springer, Cham, Switzerland. 

https://doi.org/10.1007/978-3-030-35691-0_9. 

[21] Botero-Londoño, J. M., Celis-Celis, E. M., & Botero-Londoño, M. A. (2021). Nutritional quality, nutrient uptake and biomass 

production of Pennisetum purpureum cv. King grass. Scientific Reports, 11(1), 1–8. doi:10.1038/s41598-021-93301-w. 

[22] Hendarto, E., Qohar, A. F., Hidayat, N., Bahrun, B., & Harwanto, H. (2020). Production and Capacity of Odot Grass (Pennisetum 

purpureum cv. Mott) In Various Combinations of Manure and NPK. Prosiding seminar Nasional Teknologi Agribisnis 

Peternakan (STAP), 7, 751-75. (In Indonesian). 

[23] Grossnickle, S. C. (2012). Why seedlings survive: Influence of plant attributes. New Forests, 43(5–6), 711–738. 

doi:10.1007/s11056-012-9336-6. 

[24] Qohar, A. F., Hendarto, E., Munasik, H., & Nur Hidayat, B. (2021). Dynamics Effect of Compost Fertilizer Dose and Enrichment 

of Azolla on the Growth of King Grass. Annals of the Romanian Society for Cell Biology, 20296-20303. 

[25] Fageria, N. K. (2016). The use of nutrients in crop plants. CRC Press, Boca Raton, United States. doi:10.1201/9781420075113. 

[26] De Vries, F. T., Manning, P., Tallowin, J. R. B., Mortimer, S. R., Pilgrim, E. S., Harrison, K. A., … Bardgett, R. D. (2012). 

Abiotic drivers and plant traits explain landscape-scale patterns in soil microbial communities. Ecology Letters, 15(11), 1230–

1239. doi:10.1111/j.1461-0248.2012.01844.x. 

[27] Razaq, M., Zhang, P., Shen, H. L., & Salahuddin. (2017). Influence of nitrogen and phosphorous on the growth and root 

morphology of Acer mono. PLoS ONE, 12(2). doi:10.1371/journal.pone.0171321. 

[28] Bloom, A. J., Frensch, J., & Taylor, A. R. (2005). Influence of Inorganic Nitrogen and pH on the Elongation of Maize Seminal 

Roots. Annals of Botany, 97(5), 867–873. doi:10.1093/aob/mcj605. 

[29] Chen, Y., Fan, P., Mo, Z., Kong, L., Tian, H., Duan, M., … Pan, S. (2020). Deep Placement of Nitrogen Fertilizer Affects Grain 

Yield, Nitrogen Recovery Efficiency, and Root Characteristics in Direct-Seeded Rice in South China. Journal of Plant Growth 

Regulation, 40(1), 379–387. doi:10.1007/s00344-020-10107-2. 

[30] Gordeyase, I. K. M., Hartanto, R., & Pratiwi, W. D. (2006). Projection of carrying capacity of food crop waste feed for ruminants 

in Central Java. Journal of the Indonesian Tropical Animal Agriculture, 32(4), 285-292. (In Indonesian). 



HighTech and Innovation Journal         Vol. 3, No. 3, September, 2022 

266 

 

[31] Aminudin, S., & Hendarto, E. (2000). Feed Plant Science. Textbooks. Faculty of Animal Husbandry, Unsoed Purwokerto. (In 

Indonesian).  

[32] Sharma, N., Bohra, B., Pragya, N., Ciannella, R., Dobie, P., & Lehmann, S. (2016). Bioenergy from agroforestry can lead to 

improved food security, climate change, soil quality, and rural development. Food and Energy Security, 5(3), 165–183. 

doi:10.1002/fes3.87. 

[33] Hendarto, E., Suwarno, S., & Sudiarto, P. (2018). The effect of combination of daily cow dung and urea fertilization on growth 

and production of mulato grass. Prosiding Seminar Nasional Teknologi Agribisnis Peternakan (STAP), 5, 166. (In Indonesian).  

[34] Liu, X., Ren, G., & Shi, Y. (2011). The effect of organic manure and chemical fertilizer on growth and development of Stevia 

rebaudiana Bertoni. Energy Procedia, 5, 1200–1204. doi:10.1016/j.egypro.2011.03.210. 

[35] Abdullah, L., Budhie, D., & Lubis, A. (2011). Effect of application of goat urine and commercial organic liquid fertilizer on 

some agronomic parameters on feed plants Indigofera sp. Pastura, 1(1), 5-8. doi:10.24843/Pastura.2011.v01.i01.p02. (In 

Indonesian).  

[36] Zeffa, D. M., Perini, L. J., Silva, M. B., de Sousa, N. V., Scapim, C. A., Oliveira, A. L. M. de, … Azeredo Gonçalves, L. S. 

(2019). Azospirillum brasilense promotes increases in growth and nitrogen use efficiency of maize genotypes. PLOS ONE, 14(4), 

e0215332. doi:10.1371/journal.pone.0215332. 

[37] Koten, B. B. (2013). Intercropping Legum Arbila (Phaseolus lunatyus L.) Rizobium Berinokulum with Sorghum (Sorghum 

bicolor (L) Moench in an Effort to Increase Forage Productivity for Ruminants. PhD Thesis, Gadjah Mada University, Sleman 

Regency, Indonesia. (In Indonesian). Available online: http://etd.repository.ugm.ac.id/penelitian/detail/62879 (accesed on 

February).  

[38] Khan, A., Tan, D. K. Y., Afridi, M. Z., Luo, H., Tung, S. A., Ajab, M., & Fahad, S. (2017). Nitrogen fertility and abiotic stresses 

management in cotton crop: a review. Environmental Science and Pollution Research, 24(17), 14551–14566. 

doi:10.1007/s11356-017-8920-x. 

[39] McLaughlin, M. J., Tiller, K. G., Naidu, R., & Stevens, D. P. (1996). Review: The behaviour and environmental impact of 

contaminants in fertilizers. Australian Journal of Soil Research, 34(1), 1–54. doi:10.1071/SR9960001. 

[40] Leghari, S. J., Wahocho, N. A., Laghari, G. M., HafeezLaghari, A., MustafaBhabhan, G., HussainTalpur, K., ... & Lashari, A. 

A. (2016). Role of nitrogen for plant growth and development: A review. Advances in Environmental Biology, 10(9), 209-219. 

[41] Okwori, A. I., & Magani, I. E. (2010). Effect of nitrogen sources and harvesting on four (4) grass species in southern guinea 

savanna of Nigeria. Research Journal of Animal and Veterinary Sciences, 5, 23-30. 

[42] Sajimin, N. D., & Purwantari, R. M. (2011). Effect of Type and Level of Organic Fertilizer Application on Productivity of Alfalfa 

(Medicago sativa L.) Plants in Bogor, West Java. The National Seminar on Animal Husbandry and Veterinary Technology, 

Bogor Animal Research Institute, Bogor, Indonesia. (In Indonesian). 

[43] Mansyur, Abdullah, L., Djuned, H., Tarmidi, A. R., & Dhalika, T. (2006). Pengaruh Interval Pemotongan Rumput Brachiaria 

humidicola (Rendle) Schweick terhadap Konsentrasi Amonia dan Asam Lemak Terbang (In Vitro). Jurnal Peternakan Indonesia 

(Indonesian Journal of Animal Science), 11(1), 50. doi:10.25077/jpi.11.1.50-56.2006.  

[44] Purbajanti, E. D., Anwar, S., Widyati, S., & Kusmiyati, F. (2011). Crude protein and crude of fiber Benggala (Panicum 

Maximum) and Elephant (Pennisetum Purpureum) grasses on drought stress condition. Animal Production, 11(2). 

[45] Araújo, J. A. S., Almeida, J. C. C., Reis, R. A., Carvalho, C. A. B., & Barbero, R. P. (2020). Harvest period and baking industry 

residue inclusion on production efficiency and chemical composition of tropical grass silage. Journal of Cleaner Production, 266. 

doi:10.1016/j.jclepro.2020.121953. 

[46] Liman, L., Wijaya, A. K., Tantalo, S., Muhtarudin, Septianingrum, Indriyanti, W. P., & Adhianto, K. (2018). Effect type and 

levels of manure on forage production and nutrient quality of sorghum (Sorghum Bicolor (L.) Moench) plant. Asian Journal of 

Crop Science, 10(3), 115–120. doi:10.3923/ajcs.2018.115.120. 

[47] Nurdiawati, A., Nakhshiniev, B., Zaini, I. N., Saidov, N., Takahashi, F., & Yoshikawa, K. (2018). Characterization of potential 

liquid fertilizers obtained by hydrothermal treatment of chicken feathers. Environmental Progress and Sustainable Energy, 37(1), 

375–382. doi:10.1002/ep.12688. 

[48] Roell, M. S., & Zurbriggen, M. D. (2020). The impact of synthetic biology for future agriculture and nutrition. Current Opinion 

in Biotechnology, 61, 102–109. doi:10.1016/j.copbio.2019.10.004. 

[49] Shah, F., & Wu, W. (2019). Soil and Crop Management Strategies to Ensure Higher Crop Productivity within Sustainable 

Environments. Sustainability, 11(5), 1485. doi:10.3390/su11051485. 


