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Abstract. This research aimed to determine the pH, water content, C-Organic, 

and C/N of goat manure-based compost fertilizer with the addition of water 

Hyacinth and Effective Microorganisms and determine which is good according 

to Minister of Agriculture Decree number 261/2019. The method used was an 

experimental method designed descriptively with 4 treatments and 3 repetitions; 

these is only for making composite samples for laboratory analysis. Data will be 

analysed descriptively for the variables. The treatments given were T0 = 100% 

goat faeces, T1 = 85% goat faeces + 15% water hyacinth, T2 = 80% goat faeces 

+ 20% water hyacinth, and T3 = 75% goat faeces + 25% water hyacinth. The 

results showed that the pH of the compost for each treatment ranged from 7-8. 

Water content ranged from 44.30% - 57.90%. C-Organic content ranged from 

12.04% - 15.36%. The N-Total content ranged 2.16 - 3.01%. C/N ratio values 

ranged from 4.5 – 7.1. Based on research results, adding water hyacinth as a basic 

ingredient for making compost fertilizer can increase the pH value, water content 

and total N. The addition of water hyacinth can reduce the value of organic C/N 

content and the value of C/N ratio. The addition of water hyacinth does not meet 

the standards of Minister of Agriculture Regulation Number 261 of 2019 

concerning several contents such as water content and organic C, so the addition 

is 15%, 20% and 25% need to be studied further. 

Keywords: Decomposition, Animal Waste, Water Weed, Chemical Quality. 

1 Introduction 

The goat population in 2022 reached 3,897,185 [1]. Along with the increase in the goat 

population in East Java, it is certainly followed by an increase in the amount of waste 

produced. In one day, one goat can produce 1.13 kg of waste per day [2]. If not managed 

properly, this waste can pollute the surrounding environment. One way that can be used 

to process livestock waste is by utilizing it by processing goat waste into compost. 

Water hyacinth (Eichhornia crassipes) is a plant that grows in waters such as lakes, 

swamps, and rivers. The growth rate of this plant is very fast so that this plant can cover 

the surface of the water. Water hyacinth   has a negative impact on water areas such as 

damaging the ecosystem, affecting the transportation process in the waters, making the  
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waters quickly shallow, and reducing the beauty due to the presence of old water hya-

cinth roots [3].  The chemical composition of water hyacinth consists of organic mate-

rial of 78.47%, organic C 21.23%, total N 0.28%, total P 0.0011% and total K 0.016% 

so that with the composition of water hyacinth it can be used as organic fertilizer [4]. 

Ellya's research [5] showed that the C/N ratio content in water hyacinth composting 

alone was 24.05%. The results of Widyastuti and Arfa’s [6] showed that combination 

of 0.5 kg of water hyacinth + 1 kg of cow dung + 1 kg of rice bran produced organic 

fertilizer with quality that met the quality standards of the Minister of Agriculture num-

ber 261/2019 [7] regarding the technical requirements of organic fertilizer. The study 

of Napoleon and Sulistyani [8] study aims to determine the quality of compost from a 

combination of water hyacinth (Eichornia crassipes Mart. Solm) and goat manure. The 

parameters measured in the study were physical quality (smell, moisture content, tem-

perature, particle size and color) and pH. From the research results obtained showed 

that the best ratio of water hyacinth and goat manure was 50 %: 50 % in all parameters, 

both physical properties and pH is in accordance with SNI 19-7030-2004 [9]. The re-

search has not yet obtained data on its C/N ratio which is one of the important parame-

ters of compost quality.   

EM4 can be used to accelerate the decomposition of organic waste, to increase 

growth, to improve the quality and quantity of production [10]. The composition of 

EM4 consists of 5 main groups, namely photosynthetic bacteria, Lactobacillus sp., Sac-

charomyces sp., Actinomycetes sp., and fermentation fungi [6].  

To produce good compost, the nutritional content in it must be in accordance with 

Minister of Agriculture number 261/2019 [7], including water content, C/N ratio, and 

pH.  Based on the description above, a study will be conducted on the effect of chemical 

quality on compost fertilizer with goat manure mixed with water hyacinth using the 

EM4 starter.  This study aimed to determine the pH, water content, C-Organic, and C/N 

of goat manure-based compost fertilizer with the addition of water Hyacinth and Effec-

tive Microorganisms and determine which is good according to Minister of Agriculture 

number 261/2019 [7]. 

2 Materials and Methods 

2.1 Location and Time of Research 

This research was conducted at the Sumber Sekar Laboratory, Faculty of Animal Hus-

bandry, Jl. Raya Apel No. 142, Semanding, Sumbersekar, Dau District, Malang, East 

Java and the analysis of nutrient content was conducted at the Research Center for Var-

ious Legumes and Tuber Crops (Balai Penelitian Kacang-kacangan dan Ubi/ 

BALITKABI) Jl. Raya Kendalpayak No. 66, Segaran, Kendalpayak, Pakisaji District, 

Malang Regency.  The duration of the study was 68 days, starting from June 4, 2023 to 

August 10, 2023. 
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2.2 Research Materials 

The materials used in this study were goat faeces with different proportions then fer-

mented using Effective Microorganism (EM4) with different proportions of water hy-

acinth. The mature compost was analysed for its nutrient content including pH, Water 

content, C Organic, and C/N ratio. 

2.3 Research Methods 

The method used in this research is a field experiment designed with a descriptive 

method with 4 treatments and 3 replications, so that there are 12 research experimental 

units. The results of the experiment were then analysed in the laboratory.  

The experiments conducted treatments were:  

T0: 2,500 g goat faeces + EM4 (100% goat faeces)  

T1: 2,125 g goat faeces + 375 g water hyacinth + EM4 or (85% goat faeces + 15% 

water hyacinth)  

T2: 2,000 g goat faeces + 500 g water hyacinth + EM4 or (80% goat faeces + 20% 

water hyacinth)  

T3: 1,875 g goat faeces + 625 g water hyacinth + EM4 or (75% goat faeces + 25% 

water hyacinth) 

2.4 Compost Fertilizer Making 

The compost fertilizer making process uses an aerobic composting method.  The pro-

cess of making compost in this study includes:  

1. Prepare goat faeces, water hyacinth, and EM4 decomposer that have been weighed 

according to the treatment  

2. Goat faeces and water hyacinth are mixed and homogenized according to each 

treatment  

3. The composition of the decomposer solution consists of 1500 ml of water, 30 ml 

of molasses, and 30 ml of EM4 microbial culture for all treatments, with the total 

of all materials in all treatments being 2500 g. The decomposer solution contained 

is added according to each treatment and homogenized by spraying gradually so 

that it is perfectly homogeneous.  4. Put all the homogenized materials into the 

bucket that has been numbered  

4. Repeat the 2nd to 4th procedures until all repetitions are complete 

5. Ferment for 14 days aerobically until the compost temperature is stable  

6. Check the temperature and pH of the compost every day by inserting a thermome-

ter and pH meter from the top of the fertilizer mound  

7. The finished compost is then tested for its nutrient content including water content, 

C-Organic and C/N ratio 
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2.5 Research Variables 

The variables measured in this study were water content, C/N ratio, and pH level of the 

compost. Data collection on each variable was carried out using a laboratory test. 

Water Content. The measurement of the water content of the compost was carried out 

using the gravimetric method which in principle calculates the weight of the sample 

before and after being dried using an oven at a temperature of 105-110˚C. 

C/N Ratio. The measurement of the C/N ratio was carried out by comparing the C-

organic value (Walkley and Black method) and total N (Kjedahl method). 

Compost pH. The pH measurement was carried out using a pH meter. The measure-

ment of the compost pH was carried out every day during the composting process. 

Measurements were taken in the afternoon at 15.00 WIB. 

2.6 Data Analysis 

Data analysis used to find out the use of goat manure with the provision of water hya-

cinth as compost fertilizer reviewed from pH, water content, organic CC, and C/N ratio 

using a qualitative descriptive method, namely a type of research that aims to explain 

and describe conditions or everything related to variables that can be explained using 

either numbers or words. With this method, researchers hope to obtain accurate and 

complete data based on facts in the field. 

3 Results and Discussion 

3.1 Effect of Treatment on Compost Temperature 

The temperature measured in this study was the temperature inside the pile of research 

samples using a soil temperature meter. From the Table 1, on day 1 the average compost 

temperature showed T0 = 30.2 ± 0.64°C, T1 = 29.3 ± 0.23°C, T2 = 30.5 ± 1.06°C, and 

T3 = 29.6 ± 0.64°C.  Temperature measurements on day 2 experienced an increase in 

temperature, namely T0 = 31.0 ± 0.15, T1 = 30.1± 0.20, T2 = 31 ± 0.95, and T3 = 30.3 

± 0.90. On days 4, 7 and so on, the compost temperature decreased. The increased tem-

perature on the 2nd day indicates that there is microbial activity in the compost pile. 

According to Idawati et al. [11], a regular increase in temperature in compost indicates 

that the activity of microorganisms that decompose organic materials is increasing. Mi-

croorganisms that decompose organic materials work actively on the second day and 

begin to decline the following day along with the reduction in organic materials that 

can be decomposed or utilized as energy by microbes. A picture of the increase and 

decrease in temperature during the composting process can be seen in the picture below. 
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Table 1. Average Compost Temperature (°C) in Various Treatments. 

Day (°C) 
Treatment 

1 2 4 7 10 14 

T0 30.2 ± 0.64 31.0 ± 0.15 27.8 ± 0.17 27.3 ± 0.46 27.0 ± 0.44 27.2 ± 0.35 

T1 29.3 ± 0.23 30.1 ± 0.20 27.7 ± 0.35 27.0 ± 0.15 27.5 ± 0.20 25.5 ± 0.21 

T2 30.5 ± 1.06 31.0 ± 0.95 28.4 ± 0.15 26.7 ± 0.53 26.8 ± 0.35 27.2 ± 0.25 

T3 29.6 ± 0.64 30.3 ± 0.90 28.1 ± 0.23 26.4 ± 0.36 26.8 ± 0.25 24.9 ± 0.57 

 
Fig. 1. Average Compost Temperature Graph (°C) 

The image above shows the results of compost temperature measurements that experi-

ence fluctuations. On day 1, the compost temperature was 29.3-30.2°C and increased 

on day 2 to 30.1-31.1°C for all treatments.  On day 2, the temperature increased due to 

the activity of compost-decomposing microbes which decompose organic matter into 

CO2, water vapor, and heat.  After day 4, 7 and onwards, the compost temperature 

decreased because most of the organic matter in the compost had decomposed. Accord-

ing to Sahwan [12] stated that increasing temperature indicates that microorganisms are 

working, in the process of respiration with organic matter that is being decomposed.  

According to Yulianto et al. [13] when there is a very active decomposition of organic 

matter, the microbes in the compost will decompose the organic matter into ammonia 

(NH3), CO2, water vapor, and heat. After most of the organic matter has been decom-

posed by microorganisms, the temperature will decrease to reach normal temperatures 

like soil. Changes also occur in the colour of the compost, which starts out light brown 

and changes to blackish brown. Changes in texture and smell like soil. This indicates 

that the compost is mature and can be tested in the laboratory. According to Idawati et 

al. [11], mature compost has the characteristics of a brownish black colour, loose struc-

ture, and a compost smell that resembles soil.  From the results of research observations, 

it can be concluded that the temperature, colour, texture, and odour of the compost have 

met the requirements of SNI 19-7030-2004 [9] which states that the maturity of the 

compost is in accordance with the groundwater temperature ranging from 25-28°C, 

blackish in colour, texture and odour like soil. 
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3.2 Effect of Treatment on pH Compost 

The success of the composting process is determined by several factors, one of which 

is the degree of acidity (pH). The average measurement of the compost pH for each 

treatment can be seen in the table below. 

Table 2. Average pH of Compost in Various Treatments. 

Standard Day 
Treatment 

1 2 4 7 10 14 pH 4-9 

T0 7.0 ± 0.00 7.0 ± 0.00 8.0 ± 0.00 7.0 ± 0.00 7.1 ± 0.17 7.0 ± 0.00 √ 

T1 7.1 ± 0.26 7.1 ± 0.00 7.7 ± 0.29 7.2 ± 0.23 7.2 ± 0.23 7.7 ± 0.58 √ 

T2 7.3 ± 0.12 7.3 ± 0.00 8.0 ± 0.00 7.1 ± 0.17 7.2 ± 0.23 8.0 ± 0.00 √ 

T3 7.1 ± 0.12 7.1 ± 0.00 7.7 ± 0.58 7.1 ± 0.23 7.1 ± 0.17 7.7 ± 0.58 √ 

✓: According to the pH of the 14th day with Minister of Agriculture number 261/2019 [7]

Based on the research data above, we can see that the average pH of the compost on 

day 1 experienced an increase in acidity until day 4. The average pH of the compost on 

day 1 showed pH values, namely, T0 = 7 ± 0.00, T1 = 7.1 ± 0.26, T2 = 7.3 ± 0.12, and 

T3 = 7.1 ± 0.12 increased on the 4th day, namely, T0 = 8 ± 0.00, T1 = 7.7 ± 0.29, T2 = 

8 ± 0.00, and T3 = 7.7 ± 0.58 then decreased again on the 7th day, namely, T0 = 7 ± 

0.00, T1 = 7.2 ± 0.23, T2 = 7.1 ± 0.17, and T3 = 7.1 ± 0.23. The pH value will increase 

in the organic material decomposition process. The increase in compost pH is caused 

by the activity of microorganisms in the process of breaking down organic materials 

into ammonia, the increase in pH is caused by ammonia which has basic properties. 

According to Dewilda and Darfyolanda [14] stated that the increase in pH occurs be-

cause the composting process will produce ammonia and nitrogen gas.  According to 

Putro et al. [15] stated the process of decomposition of organic material by microor-

ganisms which causes an increase in humic acids, H+ ions and phenols produced from 

the process of decomposition of organic materials. An illustration of the increase and 

decrease in compost pH can be seen in the picture below. 

 
Fig. 2. Average Compost pH Graph 
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Based on the image above, it shows the results of measuring the compost pH which 

fluctuated in all treatments. The increase in compost pH for T0, T1, T2, and T3 occurred 

on the 4th day, then decreased again the next day. At the end of the composting process, 

it was found that the compost pH value for each treatment was T0 = 7, T1 = 7.7, T2 = 

8, and T3 = 7.7.  This indicates that the compost is mature, because it is in accordance 

with the quality standards of the Minister of Agriculture number 261/2019 [7] which 

states that good compost must have a degree of acidity (pH) with a minimum limit of 4 

and a maximum limit of 9.  According to Indriani [16], in the composting process, 

organic acids will become neutral, and the compost will be mature if it reaches a pH 

with a minimum limit of 6 and a maximum limit of 8. 

3.3 Effect of Treatment on Water Content 

Based on Table 3, the highest water content on day 1 is found in T3, which is 53% with 

the use of goat faeces of 1875 g (75%) and water hyacinth of 625 g (25%) and the 

lowest water content is found in treatment T0, which is 41.70% with the use of goat 

faeces of 2500 g (100%). The water content on day 1 is in accordance with the require-

ments. According to Hastuti et al. [17] the water content in the composting process that 

is below 40% will cause a decrease in microorganism activity, while the water content 

exceeding 60% will also result in reduced aeration so that the composting process will 

produce an unpleasant odour and nutrients will dissolve. This is in line with Kurnia et 

al. [18] which states that the compost water content exceeds 60%, then the air volume 

decreases, the odour is unpleasant, and the decomposition process is hampered. 

Table 3. Compost Water Content (%) on Days 1 and 14. 

Treatment 

40-60% 

Hastuti et al. [17] 

10 - 25% 

Reg. No. 261/2019 
Water Content (%) 

Days 1 Days 14 Days 1 Days 14 

T0 41.70 44.30 − − 

T1 51.20 54.90 √ − 

T2 50.40 52.70 √ − 

T3 53.00 57.90 √ − 

(✓): In accordance with Hastuti et al. [17] or Regulation No. 261 of 2019 

(−): Not in accordance with Hastuti et al. [17] or Regulation No. 261 of 2019 

Based on the research results, it is known that the highest water content on the 14th day 

is found in T3, namely 57.90% with the use of goat faeces of 1875 g (75%) and water 

hyacinth of 625 g (25%) and the lowest water content is in the T0 treatment, namely 

44.30% with the use of goat faeces of 2500 g (100%). The results of this research and 

observation do not comply with the quality standards of the Minister of Agriculture 

number 261/2019 [7] which states that compost enriched with good microbes has a 

water content with a minimum limit of 10 and a maximum limit of 25. The provision 

of water hyacinth causes high water content. Based on the research results of Wulandari 

et al. [19] that the water content of composting from water hyacinth has a higher water 
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content compared to composting from manure, this is because water hyacinth has a 

high-water content. The dynamics of the water content in compost can be seen in the 

picture below. 

 

Fig. 3. Dynamics of Compost Water Content on Days 1 and 14. 

Based on the image above, we can see that the water content on day 14 is higher than 

on day 1. The difference in values is caused by the storage environment being too hu-

mid, lack of turning, and the water hyacinth raw materials used in this study are still 

not in accordance with the ideal conditions for the composting process. According to 

Rasyid et al. [20] who stated that the water content in compost that is too high needs to 

be dried first and the compost will be blackish grey, have a crumbly structure, and have 

high absorption capacity.   

The need for turning during the composting process so that air enters the pile and 

dries the material [18]. At the end of the composting process, it was found that the water 

content of the compost for each treatment was T0 = 44.30%, T1 = 54.90%, T2 = 

52.70%, and T3 = 57.90%. Based on the results of observations of water content, it 

shows that the provision of water hyacinth is not in accordance with the compost stand-

ards that have been set by Minister of Agriculture number 261/2019 [7]. 

3.4 Effect of Treatment on C – Organic 

Based on Table 4, the research results show the organic C elements on day 1 as follows 

T0 = 32.91%, T1 = 29.19%, T2 = 25.85%, and T3 = 25.15%. The results of this research 

and observation show that in the T0 treatment, namely 32.91%, it is in accordance with 

the ideal organic C elements, while in the treatment with water hyacinth, namely T1 = 

29.19%, T2 = 25.85%, and T3 = 25.15%, it is not in accordance with the ideal organic 

C elements. The organic C elements from water hyacinth are lower compared to the 

organic C content in goat faeces. According to Setiawan [21], the organic C content of 

compost from water hyacinth and manure with the addition of EM4 is smaller than that 

of compost from water hyacinth with the addition of EM4. The high organic C content 
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will slow down the composting process. This is in line with Ismayana et al. [22] who 

stated that high organic C causes the slow composting process. 

Table 4. C-Organic Content (%) of Compost on Day 1 and Day 14. 

Treatment 

30-40% 

Putro et al. [15] 

> 15% 

Reg. No. 261/2019 
C Organic (%) 

Days 1 Days 14 Days 1 Days 14 

T0 32.91 15.36 √ √ 

T1 29.19 13.99 − − 

T2 25.85 14.32 − − 

T3 25.15 12.04 − − 

(✓): In accordance with Putro et al. [15] or Regulation No. 261 of 2019 

(−): Not in accordance with Putro et al. [15] or Regulation No. 261 of 2019 

Based on the results of the study, the organic C content on the 14th day was as follows: 

T0 = 15.36%, T1 = 13.99%, T2 = 14.32%, and T3 = 12.04%. According to the quality 

standards of the decree of the Minister of Agriculture number 261/2019 [7] it states that 

good compost enriched with microbes has an organic C content with a minimum limit 

of 15%. The results of this research and observation show that the T0 treatment, which 

is 15.36%, is in accordance with the standards set by the Regulation of the Minister of 

Agriculture number 261/2019 [7], while the treatment with the provision of water hya-

cinth, namely T1 = 13.99%, T2 = 14.32%, and T3 = 12.04%, has not reached the stand-

ards set by the Regulation of the Minister of Agriculture number 261/2019 [7]. The 

reduction in organic C elements is used as an energy source for microorganisms through 

the oxidation process, producing heat. Changes in compost by microorganisms include 

the decomposition of cellulose, hemicellulose, and other contents into CO2 and water 

vapor.  

According to Sukmawati [23], the decrease in organic C levels in compost is caused 

by the continuous biochemical reaction of carbohydrate changes used as an energy 

source by decomposing microorganisms. This is in line with Bachtiar and Ahmad [24] 

who stated that in the composting process, organic compounds will decrease and there 

will be a release of CO2 caused by the activity of microorganisms so that it can affect 

the organic C content of the resulting compost. The dynamics of organic C content in 

compost can be seen in the following image. 

Based on the image below, we can see that the C-organic element on day 14 has a 

lower value compared to day 1. The difference in C-organic elements in compost occurs 

because microorganisms during the composting process use C-organic elements as an 

energy source to decompose organic materials. According to Gunawan et al. [25], in 

the early stages of composting, microorganisms carry out metabolism to develop cell 

size, then use C-organic elements as an energy source to reproduce and decompose 

organic materials. One of the factors that cause the excessive decrease in C-organic 

elements in this study is caused by external factors, namely the long testing time. This 

causes the excessive decrease in C-organic elements. 
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Fig. 4. Dynamics of Compost C-organic Content on Day 1 and Day 14. 

According to Sari and Yusmah [26], storing compost for too long can reduce the or-

ganic C content, because organic materials decompose over time. Based on the results 

of observations, the decrease in organic C elements is influenced by high water content. 

According to Hermansen et al. [27], organic C content has a negative relationship with 

water content, where the water content increases, the organic C decreases. At the end 

of the composting process, it is known that the organic C elements of the compost for 

each treatment are T0 = 15.36%, T1 = 13.99%, T2 = 14.32%, and T3 = 12.04%.  Based 

on the results of observations, it shows that the provision of water hyacinth is not in 

accordance with the compost standards set by Regulation of the Minister of Agriculture 

number 261/2019 [7]. 

3.5 Effect of Treatment on Total N 

Macronutrients are nutrients that are needed by plants that function as growth, devel-

opment, and physiological functions. One of the macronutrients is Nitrogen (N) which 

plays a role in vegetative plant growth. The N element is needed by microorganisms 

for their growth in the composting process. The initial composting process requires 

ideal N elements with a maximum limit of 1% [15]. The following total N-compost 

content can be seen in the table below. 

Based on table 5, the research results show the total N elements on day 1 as follows 

T0 = 2.35%, T1 = 2.37%, T2 = 2.38%, and T3 = 2.05%. This shows that the total N 

elements are not in accordance with the ideal composting process. In contrast to the 

research results on day 1 conducted by Trivana et al. [28], fertilizer from goat manure 

has a total N value on day 1 of 1.41%, while in the study of Tawa et al. [29] the total N 

produced from cow manure on day 1 was 2.59%. Too high total N at the beginning of 

composting can cause the C element to decrease and the N element to increase, which 

causes the C/N ratio to be lower. 

According to Bachtiar and Ahmad [24], the higher the total N element causes organic 

matter to decompose quickly, because the total N is used as the development of micro-

organisms. The ideal C/N ratio for composting is 30:1, while the total N element ob-

tained is 2%, so the organic C that must be obtained is around 60%. According to Is-

mayana et al. [22], the C/N ratio for the beginning of good composting is 30:1. Based 
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on the research results, the total N elements on the 14th day were as follows: T0 = 

2.16%, T1 = 2.67%, T2 = 3.01%, and T3 = 2.69%. According to the quality standards 

of the Minister of Agriculture number 261/2019 [7], good compost enriched with mi-

crobes has a total N element with a minimum limit of 2%. The results of this research 

and observation show that all treatments are in accordance with the standards set Reg-

ulation of the Minister of Agriculture number 261/2019 [7]. 

Table 5. Total N Elements of Compost Day 1 and Day 14. 

Treatment 

≤1% 

Putro et al. [15] 

> 2% 

Reg. No. 261/2019 
C Organic (%) 

Days 1 Days 14 Days 1 Days 14 

T0 2.35 2.16 − √ 

T1 2.37 2.67 − √ 

T2 2.38 3.01 − √ 

T3 2.05 2.69 − √ 

(✓): In accordance with Putro et al. [15] or Regulation No. 261 of 2019 

(−): Not in accordance with Putro et al. [15] or Regulation No. 261 of 2019 

Research conducted by Trivana et al. [28] N-total on the 14th day increased to 2.24% 

and research conducted by Tawa et al. [29] N-total produced from cow manure on the 

14th day also increased to 2.85%. The increase in N-total in the composting process is 

caused by the decomposition process of compost materials by microorganisms which 

convert N into ammonia (NH3) into nitrate (NO3-). According to Aldrich and Bonhotal 

[30] who stated that organic N during composting is formed into ammonia, some of 

which is formed into ammonium (NH4+) which then becomes nitrate (NO3-). Total N 

absorption by plants is usually in the form of ammonium and nitrate. This is in line with 

Arisanti [31] who stated that N is absorbed by plants in the form of nitrate and ammo-

nium, which accelerates carbohydrate synthesis. The dynamics of total N content in 

compost can be seen in the following figure: 

 
Fig. 5. Dynamics of Total N Content on Day 1 and 14 
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Based on the image above, we can know that the total N element in treatments T1, T2, 

and T3 on day 14 has a higher element compared to day 1, different from treatment P0 

which experienced a decrease in total N elements on day 14.  According to Muhammad 

et al. [32] stated that the decrease in total N occurs in the composting process of organic 

nitrogen being converted into volatile ammonia.  At the end of the composting process, 

it was found that the total N-element of the compost for each treatment was T0 = 2.16%, 

T1 = 2.67%, T2 = 3.01%, and T3 = 2.69%. Based on the results of observations of the 

total N-element, it showed that the provision of water hyacinth was in accordance with 

the compost standards that had been set by Regulation of the Minister of Agriculture 

number 261/2019 [7]. 

3.6 Effect of Treatment on C/N Ratio 

Based on Table 6, the C/N ratio on day 1 is as follows: T0 = 14.00, T1 = 12.32, T2 = 

10.82, and T3 = 12.27. The C/N ratio on day 1 has not reached a good C/N ratio value 

for the start of composting. The low C/N ratio at the start of composting causes micro-

organisms to produce ammonia, which is easily evaporated, which results in a decrease 

in the nitrogen content of the compost. This is in line with the opinion of Ismayana et 

al. [22] who stated that a C/N ratio that is too low will form ammonia gas, so that 

nitrogen easily evaporates into the air. Based on the research results, the C/N ratio on 

the 14th day was as follows: T0 = 7.1, T1 = 5.2, T2 = 4.8, and T3 = 4.5. According to 

the quality standards of the Minister of Agriculture number 261/2019 [7] which states 

that good microbially enriched compost has a C/N ratio with a maximum limit of 25. 

The results of this research and observation show that all treatments are in accordance 

with the standards set by the Minister of Agriculture's Decree. The C/N ratio decreased 

because microorganisms used the C content as an energy source and the N content for 

growth. This is in accordance with the opinion of Widiarti et al. [33] who stated that 

the decrease in the C/N ratio in compost was caused by the amount of carbon used as 

an energy source for microorganisms to decompose organic materials. The dynamics 

of the C/N ratio content in compost can be seen in the following figure. 

Table 6. C/N Ratio of Compost on Day 1 and Day 14. 

Treatment 

30-40 

Putro et al. [15] 

≤ 25 

Reg. No. 261/2019 
C Organic (%) 

Days 1 Days 14 Days 1 Days 14 

T0 14.00 7.1 − √ 

T1 12.32 5.2 − √ 

T2 10.82 4.8 − √ 

T3 12.27 4.5 − √ 

(✓): In accordance with Putro et al. [15] or Regulation No. 261 of 2019 

Not in accordance with Putro et al. [15] or Regulation No. 261 of 2019 (−): 
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Based on the Figure 6, we can see that the C/N ratio on day 14 has lower elements 

compared to day 1. The difference in C/N ratio in compost occurs because the amount 

of C element tends to decrease, and the N element is relatively constant. The low value 

of the C/N ratio can be seen that the compost is mature. The process of making compost 

using EM4 decomposer has proven effective in accelerating the decrease in the C/N 

ratio compared to conventional methods.  This is in line with Yuniwati [34] who stated 

that the composting process using EM4 decomposer has proven effective in accelerat-

ing the reduction of the C/N ratio compared to conventional methods, the C/N ratio is 

faster and ideal until it quickly blends with the soil. 

 
Fig. 6. Dynamics of C/N Ratio Value of Compost on Day 1 and Day 14. 

At the end of the composting process, it was found that the C/N ratio of compost for 

each treatment was T0 = 7.1, T1 = 5.2, T2 = 4.8, and T3 = 4.5. This is different from 

the results of research conducted by Wulandari et al. [19] that the best C/N compost 

ratio with a comparison of cow manure (50%) with the provision of water hyacinth 

(50%) with a result of 15.54.  Based on the results of observations of the C/N ratio, it 

shows that the addition of water hyacinth is in accordance with the compost standards 

set by Regulation of the Minister of Agriculture number 261/2019 [7]. 

4 Conclusion 

Based on the research results, the provision of water hyacinth (25%) as the additional 

material for making compost fertilizer for pH, N-total, and C/N ratio has met the stand-

ards of Regulation of the Minister of Agriculture number 261/2019, while C-organic 

and water content have not met the standards.  This shows that the provision of water 

hyacinth as an additional material for making compost as much as 15%, 20% and 25% 

needs to be studied further. 
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