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Abstract :- The physical and chemical properties of 

compost are important in supporting agricultural 

development. The physical and chemical properties of 

compost are greatly influenced by the basic ingredients 

for making compost. Apart from that, to produce quality 

compost fertilizer, decomposer bacteria are needed. This 

research aims to determine the role of decomposers in 

accelerating fertilizer decomposition, and to determine 

the physical and chemical content of compost fertilizer 

from waste palm fronds and leaves with the addition of 

cow dung fertilizer. This research was carried out from 

May to July 2023, located in Kembang Janggut District, 

Kutai Kertanegara Regency, East Kalimantan Province. 

The research was structured with 2 treatments, namely 

P1 and P2. The variables observed include composting 

time, physical properties of the compost (temperature, 

color, smell, texture), and chemical properties of the 

compost (total N, total P, total K, total C, C/N ratio). The 

observation data was analyzed descriptively and 

compared with the fertilizer quality standards of the 

Republic of Indonesia Ministry of Agriculture number 

261/Permentan/SR.310/4/2019. The results of the research 

showed that the length of time for composting palm oil 

leaf sheath and leaves waste in treatment P1 was faster, 

namely 42 days, while in treatment P2 it was 45 days. 

Physical data on compost fertilizer shows that the 

temperature in treatment P1 on day 39 and in treatment 

P2 on day 42 the temperature has begun to fall. and was 

declared ripe, followed by a black color change and no 

smell. The results of compost nutrient analysis in 

treatment P1 were N total (0.042%), P total (0.069%), K 

total (0.067), C-organic (29.176), C/N ratio (69.765%), 

while in treatment P2 it was N total (1.202%), P total 

(0.319%), K 0.096%, C-organic (28.314%), C/N ratio 

(23.591%). These results indicate that the P1 and P2 

treatments for observing organic C and the C/N ratio 

have fulfilled the quality requirements for solid organic 

fertilizers in the Ministry of Agriculture Regulation for 

compost requirements number 261/MOA/SR.310/4/2019. 

 
Keywords:- Decomposer Bacteria, Compost, Bio-Activators, 

Cow Manure, Fertilizer. 

 

I. INTRODUCTION 

 

Fertilizer is the key to soil fertility because it contains 

one or more elements to replace nutrients that are consumed 

by plants. Fertilizing means adding nutrients to the soil (root 

fertilizer) and foliar fertilizer plants (Lingga, 2013; Yi et al., 

2019). 
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Fertilizers are materials that are added to growing media 

and plants to meet the nutrient needs of plants so that they 
can produce well. The function of fertilizer is as a source of 

nutrients needed to overcome nutritional deficiencies, 

especially nitrogen content, phosphorus, and potassium. 

While the elements, such as potassium, magnesium, iron, 

copper, zinc, and boron, are elements that are needed in small 

amounts or micronutrients (Susetya, 2013; Pandelea et al., 

2022). 

 

Compost is the final result of decomposing animal and 

plant waste that functions as a supplier of soil nutrients so 

that it can be used to improve soil physically, chemically, and 

biologically (Daryono and Alkas, 2017; Fitriana et al., 2020; 
Stephen Okhumata & Rita Idowu, 2022; Supriatna et al., 

2022). Physically, compost can stabilize soil aggregates, 

improve soil aeration and drainage, and increase the soil's 

ability to hold water. Chemically, compost can increase soil 

nutrients. While biologically, compost can be a source of 

energy for soil microorganisms to release nutrients for plants 

(Fitriana et al., 2019; Hakim, 2020a; Hastuti & Rohmiyati, 

2020). Compost can be made from various organic materials 

derived from agricultural and non-agricultural waste 

(Priambodo, 2019; Fitriana et al., 2020; Hakim, 2020b; 

Sakiah et al., 2021; Supriatna et al., 2022). 
 

Leaf-sheath palm oil is one of the agricultural wastes 

that can be used as bi-palm fronds as feed raw material. Oil 

palm trees can produce 22 fronds per year and if no pruning 

is done, it can exceed 60 fronds per year. This figure shows 

the great potential of palm fronds as feed, but their utilization 

is constrained by the low level of digestibility due to high 

lignin content (Rusvita, 2012). The high level of lignin in 

palm fronds has led to many studies conducted to reduce 

lignin levels, such as physical, chemical, and biological 

treatments. The purpose of the treatment is so that the 

lignocellulose bond can be broken so that the crude fiber in 
the form of cellulose can be utilized by rumen microbes as a 

source of energy (Ardiningtyas, 2013). 

 

EM-4 stands for Effective Microorganism 4 which is a 

culture of live microorganisms that are very beneficial for 

soil fertility and beneficial for soil fertility, and beneficial for 

plant fertility (Daryono et al, 2022; Sembiring et al., 2021). 

 

Cow manure is one example of organic fertilizer that 

comes from livestock pens in the form of solid waste (feces) 

mixed with food scraps and urine so the quality of fertilizer 
mixed varies depending on the type level and nutrient 

content. Organic fertilizers that are returned through manure 

are not only a source of organic matter but also a valuable 

element for plant growth (Hadi & Alwan, 2023; Okhumata, 

2022; Yosephine et al., 2022). Organic matter has an 

important role in tropical soils because almost all elements 

contained in manure usually consist of a mixture of 0.5% N, 

0.25 P205, and 0.5 K20. Solid cow manure with 85% 

moisture content contains 0.45% N, 0.2% P205, and 0.1% 

K20.( Sutrisno et al, 2020) 

 
 

The process of breaking down organic matter in the 

early stages is hydrolysis because this process takes place due 
to the presence of water and extra-cellular hydrolysis 

enzymes that produce simpler and water-soluble compounds 

so that microorganisms can utilize them, especially under 

aerobic conditions. Further decomposition under aerobic 

conditions with the final result of CO2 and H2O (Daryono 

and Alkas, 2017. 

 

II. MATERIAL AND METHODS 

 

A. Time and Location of Research 

This research was carried out from May to July 2023, 

located in Kembang Janggut District, Kutai Kertanegara 
Regency, East Kalimantan Province. 

 

B. Tools and Materials 

The tools used in this research are machetes, buckets, 

dippers, paddles, thermometers, scales, sacks, tarpaulins, 

cameras, and stationery. 

 

The materials used in this study are leaf sheath and 

leaves, cow manure, EM-4, water, and brown sugar. 

 

C. Research Design 
This research design consists of two treatment levels, 

namely: 

 

P1: leaf sheath and leaves palm oil waste (25 kg) + cow 

manure (8 kg) + EM-4 (200 ml) + water (10 l) + brown sugar 

(2 kg). 

P2: leaf sheath and leaves palm oil waste (25 kg) + cow 

manure (10 kg) + EM-4 (300 ml) + water (10 l) + brown 

sugar (2 kg). 

 

D. Research Procedure 

 
 Preparation of EM-4 solution 

 Prepare a bucket, water, and brown sugar for dissolving. 

 Mixing EM4 with crushed brown sugar 

 Stir until well combined then cover tightly. 

 The EM4 mixture was left for 24 hours until white foam 

appeared and smelled like mastic. 

 

 Collecting palm fronds and leaves from farmers' gardens, 

choosing old and dry fronds to make it easier to chop, 

chopping is done using a machete and covered with a 

wooden cutting board, chopped to a size of 1-2 cm and 
then weighed according to the needs of the existing 

treatment. 

 

 Cow manure mixing  

Cow manure is weighed according to the needs of 

treatments 1 and 2, then cow dung is pulverized and prepared 

for mixing composting materials. 
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 Leaf sheath and leaves of palm oil waste that have been 

chopped, then mixed and mixed with cow dung according 
to the treatment and watered with EM-4 according to the 

dose. Then the two treatments are stacked separately in a 

rectangular shape and leveled after that the compost is 

covered with a tarp, and the height of the pile will 

decrease during the composting process until it becomes 

compost. 

 

D. Variables Observed 

The variables observed include composting time, 

physical properties of the compost (temperature, color, smell, 

texture), and chemical properties of the compost (total N, 

total P, total K, total C, C/N ratio).  
 

The observation data was analyzed descriptively and 

compared with the fertilizer quality standards of the Republic 

of Indonesia Ministry of Agriculture number 

261/Permentan/SR.310/4/2019.    
     

III. RESULTS AND DISCUSSION 

 

Based on the research results show that: 

 

A. Length of time for palm frond and leaf compost to become 

compostable 

The length of time for making compost treatment P1 is 

42 days and P2 is 45 days, which is obtained from observing 

the making of compost with the criteria of temperature, color, 

smell, and texture. 

 
B. Physical observation of compost is done during the 

process of making mature compost by observing temperature, 

smell, color, and texture. Physical observations can be seen 

in Tables 1 and 2 below. 

 

Table 1: Physical characteristics of compost fertilizer of P1 level 

 

Table 2: Physical characteristics of compost fertilizer of P1 level 

Days Temperature (oC) Color Smell Texture 

1 

4 

7 
10 

13 

16 

19 

22 

25 

28 

31 

34 

37 

40 
41 

42 

34 

42 

42 
40 

46 

48 

45 

41 

36 

38 

36 

34 

32 

31 
31 

31 

Brownish green 

Brownish green 

Brownish green 
Chocolate 

Chocolate 

Chocolate 

Chocolate 

Chocolate 

Blackish brown 

Blackish brown 

Blackish brown 

Blackish brown 

Black 

Black 
Black 

Black 

Very smelly 

Very smelly 

Very smelly 
Very smelly 

Very smelly 

Very smelly 

Somewhat odoriferous 

Somewhat odoriferous 

Somewhat odoriferous 

Somewhat odoriferous 

No odor 

No odor 

Rough 

Rough 

Rough 
Rough 

Rough 

Somewhat rough 

Somewhat rough 

Somewhat rough 

Somewhat rough 

Somewhat rough 

Somewhat rough 

Somewhat rough 

Crumbs 

Crumbs 
Crumbs 

Crumbs 

Days Temperature (oC) Color Smell Texture 

1 

4 

7 
10 

13 

16 

19 

22 

25 

28 

31 

34 

37 

40 
41 

42 

43 

44 

45 

34 

42 

42 
40 

46 

48 

45 

41 

36 

38 

36 

34 

33 

32 
33 

32 

31 

31 

31 

Brownish green 

Brownish green 

Brownish green 
Chocolate 

Chocolate 

Chocolate 

Chocolate 

Chocolate 

Blackish brown 

Blackish brown 

Blackish brown 

Blackish brown 

Blackish brown 

Black 
Black 

Black 

Black 

Black 

Black 

Very smelly 

Very smelly 

Very smelly 
Very smelly 

Very smelly 

Very smelly 

Somewhat odoriferous 

Somewhat odoriferous 

Somewhat odoriferous 

Somewhat odoriferous 

No odor 

No odor 

No odor 

No odor 
No odor 

No odor 

No odor 

No odor 

No odor 

Rough 

Rough 

Rough 
Rough 

Rough 

Somewhat rough 

Somewhat rough 

Somewhat rough 

Somewhat rough 

Somewhat rough 

Somewhat rough 

Crumbs 

Crumbs 

Crumbs 
Crumbs 

Crumbs 

Crumbs 

Crumbs 

Crumbs 
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C. Chemical properties of compost fertilizer  

Based on the results of chemical analysis of compost fertilizer from frond waste and oil palm leaves obtained organic N, P, 
K, C / N can be seen in Table 3 below: 

 

Table 3. Nutrient properties of compost fertilizer 

No. Sample code 

N 

Total 

P 

Total 

K 

Total 

C 

Total C/N ratio 

% % % % 

1 P1 0,4182 0,0688 0,0670 29,1756 69,7647 

2 P2 1,2002 0,3181 0,0955 28,3140 23,5911 

 

IV. DISCUSSION 

 

A. Length of time for making compost of palm sheath and 

leaves with effective organisms of EM-4 microorganisms 

and cow manure. 

Based on the results of physical observations of compost 

of palm fronds and leaves using 2 treatments. P1 was declared 
ripe on day 42 with a temperature of 31 no smell, black color, 

and crumb texture, while P2 was declared ripe on day 45 with 

a temperature of 31 no smell, black color, and crumb texture. 

Compost that has finished decomposing, among others, has 

the characteristics of green to black color and no longer smells 

(Indriani, 2012; Ardiyanti et al., 2020). 

 

B. Physical observation of composted fertilizer 

 

 

 Temperature 

Based on the results of composting on palm sheath and 
leaf waste, with EM4 bio-activator and cow manure. The 

composting temperature has increased and decreased. 

Measurements are taken every day at 16:00, this is done to 

determine the increase and decrease in temperature in the 

composting process. In this composting process, the 

temperature during the initial treatment P1 = 34 oC and in the 

P2 treatment = 34 oC, while the final temperature of P1 31 and 

P2 31 during the composting process experienced an increase 

in temperature at the beginning of composting then stabilized 

near room temperature. 

 
Temperatures in the tropics ranging from 25-35 oC are 

good enough but the optimal temperature needed is around 

50-60 oC. The optimal temperature can be helped by placing 

composting in a location exposed to direct sunlight (Kholis et 

al., 2019). 

 

 Color  

At the beginning of composting, the color of the 

compost is brownish green and the mature one is black. The 

compost of mature palm frond and leaf waste is black and 

smells like soil. Good compost is bokashi that has undergone 

sufficient weathering characterized by a different color 
(Dayono et al, 2022; Sembiring et al., 2021). 

 

 Smell  

At the beginning of composting, the compost smells and 

at the end of composting it is odorless. Compost fertilizer that 

no longer has a very pungent odor but emits an aroma like the 

smell of soil indicates successful composting (Azys et al, 

2023). 

 Texture  

At the beginning of composting the texture of palm 

fronds and leaves is rough, hard, and lumpy. In the middle, 

namely day 20, it turned rather crumbly until at the end of the 

composting process the texture of P1 and P2 turned into 

crumbs and did not clump anymore. By the opinion of 

Daryono and Alkas (2017), mature compost has a crumbly 
and soil-like texture. 

 

C. Compost nutrient content 

 

 Nitrogen (N) 

In Table 3 the total N content of P1 is 0.42% and the 

total N of the treatment P2 is 1.21%, the treatment shows the 

results of the total N content have not met the quality 

standards of solid organic fertilizers of the Minister of 

Agriculture Regulation on compost requirements number 

261/Permentan/SR.310/4/2019. 

 
The low nitrogen content is due to the smallest material 

composition of all treatments, but it can also be caused by the 

reduction of nitrogen substances during fermentation and 

preparation for testing the nutrient content in the laboratory 

Aqidah et al, (2022). This is reinforced by Sutrisno et al 

(2020). that the low nitrogen content can be caused by the 

removal of nitrogenous substances in the form of nitrogen gas 

or in the form of ammonia gas formed during the composting 

process and packaging before analyzing nutrients. 

 

 Pospor (P) 
Table 3 shows that the total P content of P1 is 0.07% and 

the total P of P2 treatment is 0.32%. Both treatments showed 

that the total P content did not meet the Quality Standards for 

solid organic fertilizers of the Minister of Agriculture 

Regulation on compost requirements number 261 / MOA / 

SR.310 / 4/2019. 

 

The low content of phosphorus (P) is also due to the 

food reserves used by decomposing bacteria in the 

fermentation process being used up reacting, it is also caused 

by decomposing bacteria has reached the maximum condition 

(stationary phase that will experience the death phase) before 
the specified time. This shows that if fermentation continues, 

it will get fewer results than before to the statement of Kholis 

et al. (2019). 

 

Waste palm fronds and leaves can cause phosphorus 

content in high solid organic fertilizer content because palm 

frond waste contains macronutrients such as nitrogen, 
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phosphorus, magnesium, iron, and potassium (Daryono et al, 

2017). 
 

 Potassium (K) 

Table 3 shows that the total K content of P1 is 0.07% 

and the total K content of P2 is 0.010%, the treatment shows 

the results of the total K content have not met the Quality 

Standards for solid Organic Fertilizers of the Regulation of 

the Minister of Agriculture for compost requirements number 

261/Permentan/SR.310/4/2019. 

 

The low content of potassium is due to the palm fronds 

and leaves used as small pieces. The content of palm fronds 

and leaves should be quite high in potassium. According to 
(Syafri, & Simamora, (2017)), the potassium content in palm 

fronds and leaves is 10.25%. 

 

Potassium contained in organic materials can dissolve in 

water after watering so that it will produce soaking water 

containing potassium elements. Potassium is a catalyst for 

microorganisms to accelerate fermentation. According to the 

opinion of Arini and Murrinie (2022) which states that 

potassium (K2O) is used by microorganisms in the substrate 

material as a catalyst, the presence of bacteria with all their 

activities greatly affects the increase in potassium content. 
Potassium is bound and stored in cells by bacteria and fungi if 

it is degraded again then potassium will be available again). 

 

 C-Organic  

Table 3 shows that palm frond and leaf waste P1 29.77 

and P2 28.32 have met the Quality Standards for Solid 

Organic Fertilizers of the Minister of Agriculture Regulation 

on compost requirements number 

261/Permentan/SR.310/4/2019. 

 

By the opinion of Azys et al. (2023), C-organic is the 

regulation of the amount of carbon in the soil to increase crop 
production and sustainable crop life, because C-organic can 

increase the fertility of soil chemical, physical, and biological 

properties and efficient use of nutrients. 

 

This is the opinion of Priambodo (2019), that the content 

of organic matter in the soil is one of the factors that play a 

role in determining the success of plantation cultivation. 

 

 C/N Ratio 

From the research results in Table 3 that the C / N Ratio 

value of P1 is 69.77 and P2 is 23.59 based on this value, the 
compost fertilizer from coir waste of palm fronds and leaves 

with EM4 bio activator and cow dung is only P2 which meets 

the Quality Standards for solid Organic Fertilizers of the 

Minister of Agriculture Regulation of compost requirements 

number 261 / MOA / SR.310 / 4/2019. namely minimum and 

maximum ≤25.  

 

According to Susilawati et al, (2018). A good 

composting process produces an ideal C/N of 39-40, but the 

best ratio is 30. If the C/N ratio is high the biological activity 

of soil microorganisms that are lacking will increase. In 
addition, several high microorganism cycles are needed to 

adjust the degradation of compost material so that the 

composting time will be longer and the resulting organic 

compost will have stable quality (Rusmini and Hidayat, 2019; 
Bulan et al., 2021; Madusari & Firmanto, 2021). 

 

V. CONCLUSION 

 

 The length of time for making compost fertilizer from 

leaf sheath and leaves of palm oil waste in treatment P1 

the fertilizer was finished on day 42 while P2 on day 45. 

 Physical data on compost fertilizer shows that the 

temperature in treatment P1 on day 39 and in treatment 

P2 on day 42 the temperature has began to fall. and was 

declared ripe, followed by a black color change and no 
smell. 

 The results of compost nutrient analysis in treatment P1 

were N total (0.042%), P total (0.069%), K total (0.067), 

C-organic (29.176), C/N ratio (69.765%), while in 

treatment P2 it was N total (1.202%), P total (0.319%), K 

0.096%, C-organic (28.314%), C/N ratio (23.591%). 

These results indicate that the P1 and P2 treatments for 

observing organic C and the C/N ratio have fulfilled the 

quality requirements for solid organic fertilizers in the 

Ministry of Agriculture Regulation for compost 

requirements number 261/MOA/SR.310/4/2019. 
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