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Manure is a fertilizer that comes from a mixture 
of livestock waste, urine, and leftover livestock 
feed. Pig manure can be used as fertilizer 
because it contains Nitrogen, phosphorus and 
potassium. Solid pig manure contains quite high 
Nitrogen nutrients of 0.95%, Phosphorus 0.35%, 
and Potassium 0.40%, so that pig manure is 
effective as an organic fertilizer that will be 
beneficial for plant growth. This study aims to 
see the effect of the use of pig manure fertilizer 
on the growth, production, nutritional quality 
and TDN of Pakchong Grass. A Randomized 
Block Design (RAK) was used with five 
treatments, namely without the use of pig 
manure fertilizer (P0), Grass Plants fertilized 
with 5 tons/ha of pig manure fertilizer (P1), 
Grass Plants fertilized with 10 tons/ha of pig 
manure fertilizer (P2), Grass Plants fertilized 
with 15 tons/ha of pig manure fertilizer (P3), 
and Grass Plants fertilized with 20 tons/ha of 
pig manure fertilizer (P4). The results of this 
study indicate that providing pig manure 
fertilizer of up to 20 tons/ha can increase the 
growth, production, quality and TDN of 
Pakchong Grass. 
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INTRODUCTION 
Ruminant livestock feed has so far been obtained and sourced from 

pastures. In recent years, pasture productivity has decreased, this condition is 
influenced by the decreasing area of grazing fields due to changes in land use. 
One solution to meet livestock needs is to specifically cultivate green fodder. 
The criteria for green fodder plants are: preferred by livestock (palatable), 
tolerant of pruning, high nutritional content, high production, non-toxic, and 
have other benefits such as environmental conservation (Suherman and 
Herdiawan, 2021). 

Provision of green fodder is an absolute requirement for the development 
of ruminant livestock, both small and large scale. Where green fodder is the 
main food for ruminant livestock. According to Sirait et al. (2005), almost 90% 
of ruminant livestock feed comes from green fodder with fresh consumption of 
10-15% of body weight per day, while the rest is concentrate and additional 
feed (feed supplement). Green fodder is green fodder that comes from plants 
that can be consumed by livestock, for growth, reproduction, and activities as 
well as the basic living needs of livestock. Green fodder can be in the form of 
grass, legumes, or by-products from food crops, horticulture, and plantations 
(Suherman and Herdiawan, 2021). 

Elephant Grass (Pennisetum purpureum) is one of the forages that is 
preferred by livestock and can grow well in tropical areas. All superior and 
newly developed varieties of Elephant grass (Pennisetum purpureum) for 
livestock forage and have high production include: Pakchong grass (Pennisetum 
purpureum cv Thailand), Zanzibar grass (Pennisetum purpureum cv Zanzibar) 
and Agrinak Biograss (Nantasaksiri et al., 2021). Pakchong grass (Pennisetum 
purpureum cv Thailand) originating from Thailand, the result of crossing 
Elephant grass (Pennisetum purpureum) and Pear millet (Pennisetum glaucum) 
with very fast growth and has leaves that are almost the same size and length as 
King Grass (Pennisetum purpurhoides), the stems of the plant are softer/softer 
(tender) not hard, and morphologically both the stems and leaves are not 
covered with fine hairs, do not flower, so they are very popular with livestock 
(Wanagchuk et al., 2015; Samarawickrama et al., 2018). Pennisetum purpureum cv 
Thailand at the age of 59 HST (Days After Planting) this grass can reach a 
height of around 10 feet (± 3 m), and production is quite high, namely 500 
tons/ha/year of fresh material (Lounglawan et al., 2014), almost 2 times higher 
than ordinary elephant grass (Pennisetum purpureum schumach) which on 
average only produces between 250-275 tons/ha/year (Sarian, 2016). 

Optimal production and high nutritional value of pakchong grass can be 
increased by proper engineering culture measures, especially in terms of good 
soil cultivation, seed selection, planting, irrigation and provision of nutrients 
needed by plants such as fertilizer application (Serli, & Harmoko, 2022). 
Continuous use of inorganic fertilizers without rules can disrupt the balance of 
soil properties, reduce land productivity and can affect crop production. 
Therefore, efforts need to be made to increase the use of fertilizers that are 
associated with supporting natural sustainability, namely the use of organic 
fertilizers. Organic fertilizers are fertilizers that come from organic materials 
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that have undergone a natural decomposition process by microorganisms. The 
use of organic fertilizers is useful as a soil conditioner, namely to improve soil 
structure, increase the soil's ability to retain water, increase soil biological 
activity and can increase complete nutrients (micro and macro). Manure is an 
organic fertilizer that comes from livestock waste, either in the form of solid 
waste (feces) mixed with leftover feed or urine. Feed has a very important 
influence in determining the nutrient content of livestock manure, if the feed 
given contains a lot of N, P and K nutrients, then the manure will also be rich in 
these substances (Hardjowigeno, 1995). Pig manure contains a lot of folic acid 
and sulfuric acid when compared to other livestock manure, but is low in lime 
and potassium (Nisa, 2016). Solid pig manure contains quite high Nitrogen 
nutrients of 0.95%, Phosphorus 0.35%, and Potassium 0.40%. Therefore, pig 
manure is very effective as an organic fertilizer that will be beneficial for plant 
growth (Ririn, 2022). Marliani (2010) stated that planting Setaria grass with 
types of chicken manure, pig manure and cow manure with a dose of 150 
gr/polybag can increase fresh weight production, dry weight, number of shoots 
and ash content, but has not affected the content of crude protein, crude fiber, 
crude fat and extract materials without N. Bokashi fertilizer is organic materials 
that are fermented with the help of microorganisms so that they can improve 
soil that is poor in nutrients into productive soil through natural processes. 
Giving bokashi fertilizer is one way to improve the physical, chemical and 
biological properties of the soil and can suppress pests and diseases and 
increase the quality and quantity of plant production. 

From the problems above, it is considered necessary to conduct research 
using pig manure as fertilizer for the growth, production, protein content and 
TDN of Pakchong Grass. 
 

LITERATURE REVIEW 
Pakchong Grass 

Pakchong elephant grass has a wide adaptability so that it can grow in 
different agroecological conditions and can produce 0.75 kg of dry matter/plant 
(Wanagchuk et al., 2015; Samarawickrama et al., 2018). It has a good response to 
water and fertilizer and can be produced every year, can survive for 8-9 years 
after planting and can be cut at intervals of 45-60 days. Cutting at intervals of 
45-60 days produces optimal results but cutting too often at intervals of 30 days 
can reduce yields (Lounglawan et al., 2014). Pakchong elephant grass is a 
renewable energy source and provides a highly nutritious forage plant that can 
be fed to cattle, carabao and other livestock in Thailand (Sarian, 2016). This 
grass provides forage that has nutritional value and is palatable throughout the 
year. Pakchong 1 elephant grass contains 14.9% DM, 10-12% K, 35.8% NDF, 
14.5% ash and 36.5% soluble carbohydrates at a harvest age of 45 days 
(Pitaksinsuk et al., 2010). 

 
Organic Fertilizer 

Organic fertilizer is the result of microbiological activity in breaking 
down organic materials, and has a slow release nature (slow availability) but 
can be available longer in the soil compared to inorganic fertilizers (Ameeta and 
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Ronak, 2017). The provision of organic fertilizer also plays a role in increasing 
soil microbial activity, suppressing the presence of plant diseases (Tonfack et al., 
2009) and increasing the efficiency of nutrient absorption (Ameeta and Ronak, 
2017), so that it can maintain or increase soil and plant productivity. Organic 
fertilizer can be produced from agricultural waste by fermentation or 
composting methods to produce organic fertilizer in liquid or solid form. 

 
Pig Manure 

Pig manure is waste produced from pig production activities in addition 
to urine waste, floor coverings (husks, straw, and sawdust), leftover feed and 
water from washing pens (Sihombing, 2006). Pig farming developed in 
Minahasa Regency, North Sulawesi produces quite a lot of waste which if not 
processed can cause environmental pollution such as air and water so that 
further handling of the manure is needed. The application of organic fertilizer 
technology in agriculture is one of the efforts in sustainable agriculture. Organic 
fertilizer technology in this case is manure produced from pig manure. 
According to (Subekti 2005), manure is a fertilizer derived from animal waste, 
both solid and liquid, and food waste, such as cow, pig, horse, buffalo, goat 
manure. The decomposition that occurs in the manure will become good 
fertilizer and is very useful for plants. Awareness of the importance of 
sustainable agriculture and the difficulty in obtaining and the high price of 
inorganic fertilizers among farmers leads to the utilization of cheap, fairly 
available and environmentally friendly organic waste that can be used as 
organic fertilizer such as pig manure. Making organic fertilizer is one 
alternative to utilizing pig manure that can be processed as fertilizer for plants. 
Solid pig manure contains quite high levels of Nitrogen nutrients of 0.95%, 
Phosphorus 0.35%, and Potassium 0.40% (ririn, 2022). Therefore, pig manure is 
very effective as an organic fertilizer that will be beneficial for plant growth. 
Plants that obtain sufficient nitrogen nutrients from manure will stimulate 
vegetative growth such as roots, stems and leaves well. 
 
METHODOLOGY 
Time and Location of Research 

This research was conducted in the experimental garden of the Faculty of 
Agriculture, Warmadewa University. This experiment was conducted from 
February 6, 2024 to April 9, 2024. 

 
Experimental Design 

The research design used was a Randomized Block Design with 5 
treatments and three groups/replications so that 15 research plots were 
obtained. The five treatments given were the level of pig manure fertilizer 
application, namely without the use of pig manure fertilizer (P0), grass plants 
fertilized with 5 tons/ha of pig manure fertilizer (P1), grass plants fertilized 
with 10 tons/ha of pig manure fertilizer (P2), grass plants fertilized with 15 
tons/ha of pig manure fertilizer (P3), grass plants fertilized with 20 tons/ha of 
pig manure fertilizer (P4). 
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Materials and Tools 
The materials used in this study include 1). Pakchong grass seeds 

(Pennisetum purpureum cv Thailand) originating from the Balai Pembibitan 
Ternak Unggul dan Hijauan Pakan Ternak (BPTU-HPT) Denpasar. These seeds 
were taken in the form of cuttings, selected with a height of 25-30 cm with two 
segments and three buds. 

The tools used in this research include: sickle, tractor hoe, hose, squat 
scale, meter, raffia rope, stationery, documentation camera, 70°C dry oven. 

 
Research Implementation 

The implementation begins with 1) Preparation of the planting plot, after 
the plot is ready, the fertilizer dose is randomized for each group. 2) Planting, 
The selected seeds are then planted in the prepared plot with a depth of one 
segment in the soil. In 1 plot, one type of grass is planted with a planting 
distance of 60 cm x 60 cm, and 30 cm from the edge of the plot. 3) Application of 
organic fertilizer, the amount of organic fertilizer given is of various sizes in one 
hole and left for 1 week before planting. 4) Plant maintenance which includes 
watering and weeding and 5) Cutting, carried out when the grass is 75 days old, 
and cutting is carried out in the morning. 

 
Research Variables 

The variables observed in this study included dry matter content, crude 
fiber, crude protein, crude fat and ash content. 

 
Data Analysis 

The data obtained from the research results were analyzed using analysis 
of variance. If there were significantly different results (P<0.05) between 
treatments, then a multiple range test from Ducan was carried out (Stell and 
Torrie, 1989). 
 
RESEARCH RESULT 
Table 1. Results of Growth, Production, Protein Content, and TDN of Pakchong 

Grass due to Pig Manure Treatment 

Observation Variables 
Treatment 

SEM 2) 

P03) P1 P2 P3 P4 

Number of off spring 12.67 a 1) 11.33 a 14.33 a 14.00 a 14.33 a 1.29 

Plant Height 223.42 a 199.14 a 194.47 a 214.26 a 210.89 a 6.64 

Fresh production tons/ha 111.56 a 112.39 a 115.25 a 117.36 a 118.33 a 6.07 

Dry matter production 15.10 a 15.42 a 16.80 a 16.51 a 17.19 a 0.90 

Protein Content 10.15 c 11.91 bc 12.17 b 13.36 ab 14.05 a 0.30 

Fiber Content 28.08 a 25.52 ab 23.89 b 22.36 bc 19.26 c 0.68 

TDN 45.96 d 48.87 cd 51.51 bc 55.02 ab 57.40 a 0.62 

BETN 37.67 c 37.46 c 39.72 bc 41.42 ab 42.96 a 0.45 

Information: 

1. Values with the same letter in the same row indicate no significant difference 
(P>0.05). 

2. SEM (Standard Error of the Treatment Means). 

3. Treatment: 
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P0 = Without use of pig manure fertilizer 
P1 = Grass plants fertilized with 5 tons/ha of pig manure 
P2 = Grass plants fertilized with 10 tons/ha of pig manure 
P3 = Grass plants fertilized with 15 tons/ha of pig manure 
P4 = Grass plants fertilized with 20 tons/ha of pig manure. 

 
DISCUSSION 
Plant Height 

Based on the results of the study, the effect of pig manure fertilizer on the 
height of pakchong grass plants showed no significant effect (>0.05). The 
highest results were shown in the P0 treatment without fertilizer doses (223.42 
cm) followed by P3 15 tons/ha (214.26 cm), P4 20 tons/ha (210.89 cm), P1 5 
tons/ha (199.14 cm), and P2 10 tons/ha (194.47 cm). Tarigan (2009) stated that 
plants will grow and produce optimally if planted in a place that meets the 
growing requirements such as environmental factors, namely climate factors 
and soil properties such as: soil pH, nutrient availability, volume of fertilizer 
given and others. Budiman and Nurjaya (2022) reported that the plant height 
obtained varied between 184.75 -195.75 cm which was caused by several factors 
including planting distance, light intensity, and climate. The use of livestock 
manure compost in the study resulted in additional nutrients in the planting 
medium, thus providing nutrients for the growth of elephant grass cv. 
Pakchong such as the growth of shoots and leaves. The many shoots that grow 
result in an increase in the number of leaves. The provision of livestock manure 
(cow, goat and chicken) results in additional nutrients in poor soil, such as the 
elements N, P and K needed for the growth of Pennisetum purpureum cv. 
Taiwan shoots (Sari et al., 2021). 

 
Figure 1. Effect of treatment on Pachong grass plant height 

 
Number of Off Spring 

Based on the results of the study, the effect of pig manure fertilizer on 
the number of pakchong grass seedlings showed no significant effect 
(>0.05). The highest results were shown in the P2 treatment of 10 tons/ha 
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and the P4 treatment of 20 tons/ha, namely (14.33 stems) followed by P3 15 
tons/ha (14.00 stems), P0 without fertilizer dose (12.67 stems), and P1 5 
tons/ha (11.33 stems). 

Purbajanti (2013) stated that the formation of plant shoots will 
increase along with the addition of organic matter in the form of nutrients. 
In the vegetative growth phase, plants need nutrients to build meristem 
tissue, especially C and N. In agreement with Tando, (2019), who stated that 
increasing the availability of nutrients in the soil will result in better root 
growth, so that nutrient absorption will also be greater and meet plant 
needs. 

The provision of manure containing complete macro and micro 
nutrients can meet the growth needs of king grass. The provision of manure 
makes the soil fertile physically, chemically and biologically (Suyitman, 
2014). The highest number of Pennisetum purpureum grass shoots was 
obtained in the application of biopore infiltration holes + chicken manure 
(Rusmayadi et al., 2020). The application of bokashi up to 30t/ha was able to 
increase the number of shoots and the number of leaves of Pennisetum 
purpureum grass (Kastalani et al., 2017). The number of shoots and higher 
leaf levels in Pakchong 1 were produced in a 60-day cutting period (Ahmed 
et al., 2021). 

 
Figure 2. Effect of treatment on the number of Pachong Grass saplings 

 
According to Ratnasari et al., (2019), Increasing the number of plant 

shoots can be achieved by adding fertilizer to the plant plot. This is due to the 
fact that fertilization provides nutrients for plants. Compared to plants that are 
not given fertilizer, cow manure has a significant effect on growth and 
production of fresh and dry weight of feed. This is in line with Kusuma (2017), 
showing results that organic fertilizer is an excellent choice in soil that lacks 
nutrients because it can improve soil structure, which can increase plant root 
growth. 
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Fresh Production 
Based on the results of the study, the effect of pig manure fertilizer on 

fresh pakchong production showed no significant effect (>0.05). The results 
were shown in the P4 treatment of 20 tons/ha (118.33 tons/ha) followed by P3 
15 tons/ha (117.36 tons/ha), P2 10 tons/ha (115.25 tons/ha), P1 5 tons/ha 
(112.39 tons/ha), and P0 without fertilizer dose (111.56 tons/ha). 

This is in accordance with Purbajanti (2013), stating that fertilization can 
provide a higher fresh weight production of a plant. Ifradi et al. (2003) stated 
that the higher the soil water content, the better the elements and transportation 
of nutrients and water, so that the rate of photosynthesis to produce food 
reserves for plant growth is more guaranteed and production will increase. 

 

 
Figure 3. Effect of Treatment on Fresh Production of Pachong Grass (ton ha-1) 

 
Increasing water availability will accelerate plants to absorb nutrients 

and distribute nutrients to the parts of the plant that need them. Ifradi et al. 
(2003) stated that the higher the soil water content, the better the elements and 
transportation of nutrients and water, so that the rate of photosynthesis to 
produce food reserves for plant growth is more guaranteed and production will 
increase. Farda et al. (2020) stated that an increase in the population of a plant 
will be followed by an increase in the yield per unit area. Another factor that 
can affect biomass production is the intensity of rainfall which decreased 
during the research period. 
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tons/ha, P3 (15 tons/ha) of 16.51 tons/ha, P1 (5 tons/ha) of 15.42 tons/ton and 
P0 of 15.10 tons/ha, but statistically there was no significant difference (P<0.05). 

108,00

110,00

112,00

114,00

116,00

118,00

120,00

PO P1 P2 P3 P4

F
re

sh
 P

ro
d

u
ct

io
n

 



Formosa Journal of Multidisciplinary Research (FJMR) 
Vol. 3, No. 11, 2024: 4289-4304 

  4297 
 

Manure has the ability to improve soil fertility. Organic materials such as 
manure play a role in increasing water retention, improving soil structure to 
become loose, preventing soil hardening, and maintaining soil reactions from 
acidity, alkalinity, and salinity (Suryani, 2022). Organic materials can also 
encourage the rapid growth of soil microorganisms, improve soil aeration, 
provide energy for the life and activity of soil microorganisms so that they can 
increase the availability of nutrients which ultimately increase plant growth and 
production (Fagi and Las, 2007). Therefore, the production of elephant grass 
kate given manure is higher compared to that which is not given fertilizer. 

 
Figure 4. Effect of Treatment on Dry Production of Pakchong Grass (ton.ha-1) 

 
Crude Protein Content (%) 

The results of the analysis showed that the effect of giving organic pig 
manure fertilizer had a very significant effect (P<0.05) on the Crude Protein 
content of pakchong grass. The highest crude protein content was obtained in 
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at 11.91% and P0 at 10.15%, and statistically showed a very significant 
difference (P<0.01). 
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Figure 5. Effect of Treatment on Crude Protein Content of Pachong Grass 

 
Crude Fiber Content 

The results of the analysis showed that the effect of giving organic pig 
manure fertilizer had a very significant effect (P.<0.01) on the crude fiber 
content of pachong grass. The highest crude fiber content was obtained in the 
P0 treatment, which was 28.08%, followed by P1 at 25.52%, P2 at 23.89, P3 at 
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Figure 6. Effect of Treatment on Crude Fiber Content of Pachong Grass Greens 

 
From the research results, it was found that the addition of organic 

fertilizers was able to reduce the crude fiber content of Pakchong Grass. It is 
suspected that the high crude fiber in plants is due to a lack of nutrients in the 
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increase in wall density with maturity (Darmanti, 2015). 
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Figure 7. Effect of Treatment on TDN Content of Pachong Grass 

 
BETN Content 

From the results of statistical analysis, it was obtained that the effect of 
the use of pig manure fertilizer showed a very significant difference (P <0.01). 
The highest BETN content of Pakchong Grass was obtained in the P4 treatment 
(20 tons/ha) which was 42.99, followed by P3 (15 tons/ha) of 41.42, P2 (10 
tons/ha) of 39.72, followed by P0 (without pig manure fertilizer) of 37.67 and 
P1 (5 tons/ha) of 37.46 and statistically very significant difference (P <0.01). 

 

 
Figure 8. Effect of Treatment on the BETN Content of Pakchong Grass 

 
Sutari, (2010) stated that the presence of organic materials in bio-urine is 

able to improve the physical, chemical, and biological properties of the soil. It is 
further explained that bio-urine is an alternative to increase the availability, 
adequacy, and efficiency of nutrient absorption for plants containing 
microorganisms so that it can reduce the use of inorganic fertilizers and 
increase plant quality to the maximum. 
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CONCLUSIONS AND RECOMMENDATIONS 
From the research results, it can be concluded that the provision of pig 

manure fertilizer in planting Packchong grass can increase the growth, 
production, nutritional quality and TDN and BETN content of Pakchong grass. 
The results of this study indicate that providing pig manure fertilizer of up to 
20 tons/ha can increase the growth, production, quality and TDN of Pakchong 
Grass. 
  
ADVANCED RESEARCH 

It is recommended to conduct further research with increased doses of pig 
manure fertilizer. 
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