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Abstract. Research road map for collaboration with Pertamina EF 2 Prabumulih 

partners by utilizing organic waste from organic toilets into organic fertilizer for 

Sriwijaya State Polytechnic through a Research Master Plan (RMP), one of which is 

focused on technology and utilization of organic waste. Reducing the use of chemicals is 

an important step where this research is the answer to reducing the use of chemical 

fertilizers to fertilize the soil but causing the death of microorganisms. Researchers 

carried out organic fertilizer production by building organic (torganic) toilets, a solution 

for utilizing waste into organic fertilizer in the Shuji Lake tourist area. This research used 

a starter made from coconut water, sugar or molasses and starter seeds for 3 weeks. The 

use of microorganisms to decompose where the microbes release enzymes as catalysts is 

more efficient at temperatures of 30-40 oC. Next, Fermentation of human excreta  from 

organic toilets, rice husk,  and dried leaves. After, mix all with stater and material in 

fermentation for 70 days. The results will be decomposition fertilizer which value of 2.92 

% Nitrogen, 1.23 % Potasium, and 1.59 % Phosphorus.  
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1. Introduction

Lake Shuji is located in Lembak Village, Lembak Muara Enim District, South Sumatra, about 70 

kilometers (km) from Palembang City, South Sumatra. Lake Shuji, with an area of 60 x 400 m2, 
is in the middle of a rubber plantation owned by residents. The name Shuji was taken because 

this location during the war of independence was the location of a public kitchen for Japanese 

troops which was only 1 km from the Japanese army airport. 

The increasingly well-known existence of Shuji Lake and the large number of visitors has 

attracted the attention of Pertamina in Prabumulih City. Through Corporate Social Responsibility 

(CSR) funds, the Pertamina Company wishes to help develop Lake Shuji. One of the problems 

is how the water of Lake Shuji is not polluted by human waste. Meanwhile, toilets are really 

needed for visitors to Shuji Lake. 
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Toilet construction must be built with the concept of turning human waste into organic fertilizer. 

With this problem the team from Politeknik Negeri Sriwijaya (Polsri) designed an organic toilet 

(Torganic) and make organic fertilizer.  

Politeknik Negeri Sriwijaya through the Center for Research and Community Service (P3M 

Polsri) with several research and service activities together with Pertamina ROKAN HULU IV 

carried out the construction of an organic (Torganic) toilet and make organic fertilizer at Shuji 

Lake.The formulation of the problem of this research is: What is the effect of fertilizing organic 

fertilizer from organic toilet waste on food crops on plantations in the Lake Shuji tourist village?. 
The aim of objective research is to determine the effect of fertilizing organic fertilizer from 

organic toilet waste on food crops on plantations in the Lake Shuji tourist village. 

2. Organic fertlizer 

The area of swamp land in Indonesia is around 34.12 million Ha and South Sumatra is 3.08 

million Ha. Swamp land has great potential as a resource for farming food crops, vegetables and 

fruit[1]. Swamp land areas can be used as agricultural land by developing development potential. 
The land in Lembak Village has a swamp structure, so it is a challenge to use it as agricultural 

land. The problem with swamp land is nutrient deficiency, so one of the efforts that can be made 

is through land management by planting food crops. Plants that have been planted need fertilizer. 

Organic fertilizer is fertilizer derived from organic materials, such as dry leafts, and rice dusks, 
which are then applied to plants. pH, the elements N, P, and K are elements needed by plants. 

LOF is a fertilizer produced through a fermentation process with a microbial starter. Making 

microbial starter is done by fermenting organic materials which are added with rice husks, dry 

leaves, human waste and water for 3 weeks. Application of fertilizer can improve the chemical, 
physical and biological properties of the soil, as well as the taste of the plant itself. One of the 

manufacturing techniques is using fertilization techniques. Bokashi is an environmentally 

friendly fertilization technology to reduce the use of inorganic fertilizers and is expected to in-

crease alkaline elements in the soil. Bokashi resulting from fermentation of cow dung, goat dung 
and rice husks contains 1.22% N, P, K, Na, Ca and Mg; 0.53%; 1.71%; 5.64%; 0.62%; 2.01% 

[2] 
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3.  Design an Organic (TORGANIC) Toilet  

This organic design functions as a toilet and the waste can also be used as organic fertilizer which 

will be used by the residents of Lake Shuji, in Lembak Village. 

  

Fig 1 and 2. in front of and in the back of toilet 



 

  

Fig 3 and 4. Result of organic fertilezer and handover of organic toilets 
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4. Method 

4.1 Tools and materials 

The tools used in this research are glass bottles (Pyrex), glassware (Pyrex), pycnometer (Pyrex), 

magnetic stirrer, hotplate (Heindolph), orbital shaker (Wincom HY-4C), analytical balance (Mem-

mert), and,  oven ( Memmert). The materials used in this study were rice husk distilled water, 

phosphate buffer pH 7, methanol,  ecoenzyme  
 

4.2 Work procedures 

Organic 
Fertilizer 

Mix and put in box with cover. 
Fermented in temperatur +- 30 0C

Colse and mix until 2 
months 

EcoenzymWater 

Human excreta, 
dry leafs, and 

rice husks,

 
 

 

Fig 5. Mechanism of The Fermentation Process of Human Excreta into Fertilizer 



 

5. Results And Discussions 

 
In this research, the process of making organic fertilizer was carried out using anaerobic fermen-

tation processing. Anaerobic fermentation processing has more potential for handling human 

waste and dry leaves and rice husks have high organic material characteristics [3]. In this re-
search, the fermentation process was carried out by varying the time and fermentation in the 

process of making organic fertilizer. The following are the results of the analysis of the initial 

content of organic fertilizer before the anaerobic fermentation processing process is carried out, 

which can be seen in Figure 6 
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Fig 6. Effect of Fermentation Time in % concentration of Nitrogen Phosphorus and Kalium  

5.1Nitrogen content 
Nitrogen (N) is an essential macro nutrient that is needed for plant growth. Nitrogen in liquid 

organic fertilizer functions to construct proteins that function in plant metabolism which in turn 
stimulates cell division and elongation [4]. From Figure 6 it can be seen that the nitrogen content 

after the anaerobic fermentation process was carried out ranged between 1-2.92 % from 10-70 

days fermentation. The results of the analysis in this research show that the nitrogen levels ob-

tained in this research still exceed the organic fertilizer standards set based on Minister of Agri-
culture Regulation No.28/Permentan/OT.140/2/2009 where the required standard is < 2% . 

Providing excess nitrogen will result in very rapid vegetative growth, the color of the leaves will 

become dark green, and they will be more fertile, which will cause the plants to be susceptible to 

pests and disease. From Figure 6 it can also be seen that the lowest nitrogen content is in sample 
1, where sample 1 is a sample that only contains output from the fermentation digester. Nitrogen 

levels will increase as the time of the fermentation[5] 
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5.2 Phosphorus content 
The element Phosphorus (P) in plants functions in the formation of flowers, fruit and seeds and 
accelerates fruit ripening. Providing adequate amounts of P elements can improve seed quality 

including germination potential and seed vigor . The results of the analysis of phosphorus levels 

after processing using anaerobic fermentation can be seen in Figure 6. From Figure 6, the phos-

phorus levels for samples ranged from 0.76-1.59%, from 10-70 days fermentation.  

Phosphorus levels in organic fertilizer in this study have met the quality standard requirements 
for organic fertilizer based on Minister of Agriculture Regulation No.28/Per-

mentan/OT.140/2/2009, namely <2%. The phosphorus content value is very small. Based on Ju-

nus (1998), biogas output only has a phosphorus content value of 0.02%.. Element P is also a 

very important substance but is always in a deficient state. Element P is very important as a 
source of energy (ATP). Therefore, P deficiency can inhibit plant growth and metabolic reactions. 

To increase the P content in fertilizer, during the process of making organic fertilizer, materials 

rich in P can be added, such as bone meal [4] 
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5.3 Potassium content 
Potassium (K) plays a role in the formation of proteins and carbohydrates, hardening the woody 

parts of plants, increasing plant resistance to disease, and improving the quality of seeds and fruit 
[6] The results of the analysis of potassium levels after processing using anaerobic fermentation 

can be seen in Figure 6. 
 

From Figure 6, the potassium levels for samples with 10-70 days fermentation ranged from 0.71-
1.23%. The potassium levels obtained in this research also meet the standards set based on Min-

ister of Agriculture Regulation No.28/Permentan/OT.140/2/2009, namely < 2%. The potassium 

element is really needed by plants because plants that lack the K element will experience symp-

toms. dryness of leaf tips, especially old leaves. The dry tip will spread further to the base of the 
leaf. Sometimes it looks like the plant is not getting enough water. Lack of element K in fruit 

plants affects the sweet taste of the fruit  

 



6. Conclusion 

The long-term goal is to develop this production so that the land in the Shuji Lake tourist area 
becomes fertile and the business for development adds economic value to the community. 

Optimizing organic fertilizer production by utilizing raw materials from natural waste will add 

economic value. This organic fertilizer will add to the agricultural industry by utilizing waste to 

return to the green industry. The development of the results of this research will certainly have 
an influence on Pertamina Rokan Hulu IV partners who support research innovation so that 

research will run smoothly. 
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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