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Abstract.

One source of organic fertilizer that is abundantly available in the
environment is urine from humans. Urine is believed to affect the quality of
the soil as a plant growing media. In addition, fertilizers are processed from
stale rice waste too widely used by farmers in increasing crop productivity. In
general, this research was conducted to produce liquid organic fertilizer
made from waste rice and human urine. In particular this research
implemented to determine the length of fermentation of liquid organic
fertilizer made from the best waste of rice and human urine based on
chemical content analysis (nitrogen, phosphorus, and potassium) and look for
the concentration of waste rice and urine humans are good for fertilization.
The stage of this research methodology began by performing a liquid organic
fertilizer formulation made from rice waste human urine is added and stored
in a closed container for 4, 6, and 8 days then chemical analysis was carried
out. The result show that the longer the fermentation of liquid organic
fertilizer, the higher the content of N, P, and K produced. The 8-day
fermentation time with a human urine concentration of 250 ml produced the
best content with a nitrogen content of 3.17%, a phosphorus content of
2.68%, and a potassium content of 3.48%. Therefore, it is expected that the
use of stale rice waste with the addition of human urine as a source of liquid
organic fertilizer which is abundant in everyday life is easier to apply by the
community and can contribute to entrepreneurship.
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I INTRODUCTION

Optimal plant growth will occur if the plant gets enough nutrients. Common nutrients are available
in the form of fertilizers and are easily found in agricultural shops but require a fee to obtain them. One of
the obstacles faced in the agricultural sector is the increasingly expensive price of chemical fertilizers. This is
because the level of soil fertility is decreasing while the demand for fertilizer use is increasing.Excess use of
inorganic fertilizers can leave chemical residues that are harmful to the soil. To overcome this problem,
efforts are made to use liquid organic fertilizers that are environmentally friendly to improve soil conditions.
Organic fertilizer in the form of manure has been widely used by the community, but the number of livestock
that is owned is limited so that the need for fertilizer cannot be met properly. According to Hadisuwito
(2012), the advantages of this organic fertilizer are that it is able to quickly overcome nutrient deficiencies,
does not have problems in nutrient leaching, and can be directly used by plants. When compared to inorganic
fertilizers, liquid organic fertilizers generally do not damage soil and plants even though they are used as
often as possible because they do not leave harmful chemical residues that can cause pollution.One source of
organic fertilizer that is abundantly available in the environment is urine from humans. Urine is believed to
affect soil quality as a medium for growing plants. This is because urine contains the remains of the body's
metabolism that can be used as liquid organic fertilizer. The results of chemical urine testing contain
substances such as nitrogen waste, vegetable and fruit digestive waste substances, fat metabolism waste
products, electrolyte ionions, hormones, toxins, and abnormal substances.
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Therefore, urine can be used as liquid organic fertilizer after fermentation is carried out, because
fermentation of urine will break down the organic compounds in urine into nutrients that can be absorbed by
plant roots.With the high content of N, P and K elements, urine has a high potential to be used as fertilizer.
According to Rofiqoh (2010), one liter of urine can be used to fertilize about one square meter, and by the
volume of urine in one year it is estimated that it can be used to fertilize about 300- 400 m of agricultural
land. This is obtained by comparing the concentrations used in fertilization with artificial fertilizers. If
farmers replace artificial fertilizers with urine, the costs incurred to buy fertilizers can be saved.Apart from
fertilizers from human urine, fertilizers from stale rice waste are also widely used by farmers in increasing
crop productivity, especially in food crops (rice, corn and soybeans). In everyday life, you can be sure that
there is rice left and is not consumed anymore. Stale rice is usually given to livestock, and is sometimes just
thrown away in the trash without any further processing until it gradually gives off an unpleasant odor effect
on the environment and an unpleasant sight.Based on this, food security and independence are things that
must be done to ensure the fulfillment of food needs by utilizing the potential of available resources, so the
use of stale rice waste with the addition of human urine as a source of liquid organic fertilizer which is
abundant in everyday life is easier to apply by the community and can contribute to entrepreneurship.

II. MATERIALS AND METHODS

Research was conducted for 7 months in Makassar. The materials used are rice, human urine, sugar,
clean water, and materials used for the analysis of N, P, and K. This research was prepared based on a
completely randomized design (CRD) with 3x3 factorial pattern with 3 repetitions. The total sampel taken
was 27 analyzes. The fermentation time was 4, 6, and 8 days. Concentration of Liquid Organic Fertilizer :
K1 =250ml water + 750ml Urine + rice + 5 sdm sugar
K2 = 500ml water + 500ml Urine + rice + 5 sdm sugar
K3 =750ml water + 250ml Urine + rice + 5 sdm sugar
The method of making liquid organic fertilizer uses as much sugar as material 5 spoons, 0.5 kg of rice that
has been stored for 7 days, urine humans who have been stored for = 60 days and clean water according to
the concentration which have been set. Then the material is put into a jerry can and stirred until evenly
distributed then closed tightly according to the fermentation time determined. After the fermentation time is
over, the liquid organic fertilizer is opened and filtering then liquid organic fertilizer made from rice waste
and human urine is ready for use.

III. RESULT AND DISCUSSION

a. Nitrogen (N)

The amount of nitrogen (%) and its variability showed that the fermentation time of liquid organic
fertilizer had a significant effect on the amount of nitrogen. The results of the BNJ test in Table 1 show that
the amount of nitrogen with a 4-day fermentation time treatment with a total dose of 750 ml of human urine
shows the lowest nitrogen amount (2.68%) and is significantly different. While the amount of nitrogen with
the treatment of 8 days fermentation time with a total dose of 250 ml of human urine showed the highest
amount of nitrogen (3.17%).

Table 1. Average amount of nitrogen (%) of liquid organic fertilizer with different fermentation time.
Long Fermentation

Treatment 4 days (L1) 6 days (L2) 8 days (L3)
250ml water+750m] urine (K1) 2,682 2,77% 2,80
500ml water+500ml urine (K2) 2,81% 2,89% 2,97%
750ml water+250ml urine (K3) 2,86 2,932 3,17°

Note: Numbers followed by the same letter in the same column mean that they are not significantly
different at the Tukey test level of 5%.

The results of statistical analysis show that the longer the fermentation process of liquid organic fertilizer

(POC), the higher the nitrogen content produced. This is presumably because in the initial phase

(inoculation of bacteria into human urine waste and rice waste) the microbes are still adjusting and carrying
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out metabolism so that their activity increases cell size. Furthermore, cells use carbon from waste as an
energy source and reproduce themselves. Decomposition gets better with increasing nitrogen levels on the
8th day. According to Indriani (2011), it is necessary to pay attention to several factors that can affect the
quality of fertilizers, including temperature, pH (degree of acidity), material size, fermentation time, and
microorganisms.

The duration of fermentation is one of the important factors in the fermentation process because it
is related to the growth phase of microbes which will develop from time to time so that it will affect the
content of the products produced. In the research of Thoyib (2016) which used fermentation time of 11, 14,
and 17 days, it was seen that the nitrogen content in the largest liquid organic fertilizer at 17 days was
around 0.205% compared to days 11 and 14.The result of orthogonal polynomial analysis shows that the
fermentation time of liquid organic fertilizer is linear, the equation is y = 0.740-1.479x R = 0.257. This
means that the 8-day fermentation time with a dose of 250 ml of human urine affects the average amount of
nitrogen. The relationship between fermentation time and the average amount of nitrogen is presented in
Figure 1.

Estimated Marginal Means of Nitrogen (%)
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Fig 1. Average amount of nitrogen (%) liquid organic fertilizer with different fermentation time.

The longer the fermentation with a small dose of organic waste (human urine and rice), the higher
the amount of nitrogen content (%) produced. The main content of organic fertilizers is organic matter,
besides that it also has N, P, K nutrients, it's just that the composition of nutrients (substances) contained by
organic fertilizers does not remain depending on the material and method of manufacture. Therefore, the
factors that are thought to also cause differences in nitrogen content in some samples made from organic
waste can be due to the incomplete decomposition process of organic waste (urine and rice)

In Elvinta's research (2019), it is suggested that the size of the substrate (material) that is not
smooth affects the decomposition process. Fermentation time that is too short in the manufacture of liquid
organic fertilizers results in immature fertilizer. According to Yuwono (2006), small materials will quickly
be decomposed because their surface area increases, thus facilitating the activity of microorganisms.The
nitrogen value increases and decreases during the fermentation process. The increase in nitrogen content of
organic liquid fertilizers occurs because the decomposition process carried out by microorganisms produces
ammonia and nitrogen, the decrease in nitrogen levels is caused by nitrogen reacting with water to form
NO3 and H" (Harina, 2018).

3.2, Phosfor (P)

The results of the BNJ test in Table 2 show that the amount of phosphorus treated with fermentation
time of 8 days with a total dose of 750 ml of human urine shows the lowest amount of phosphorus (2.49%).
While the amount of phosphorus treated with 6 days fermentation time with a total dose of 250 ml of
human urine showed the highest amount of phosphorus (2.68%).

Table 2. Average amount of phosphorus (%) liquid organic fertilizer with different fermentation time.

Long Fermentation
Treatment 4 days (L1) 6 days (L2) 8 days (L3)
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250ml water+750ml urine (K1) 2,49* 2,66" 2,49°
500ml water+500ml urine (K2) 2,56 2,50° 2,62°
750ml water+250ml urine (K3) 2,56 2,68° 2,68°

Note: Numbers followed by the same letter in the same column mean that they are not significantly
different at the Tukey test level of 5%.

The amount of phosphorus produced did not have a significant effect on fermentation time and the number
of doses of organic waste (human urine and rice). The low phosphorus content in organic liquid fertilizers is
thought to be due to the 8-day fermentation time causing microorganisms to absorb phosphorus to carry out
their activities. According to Chapelle (2001) states that microorganisms will use phosphorus in the
substrate for their metabolic needs during the fermentation process.The low content of phosphorus (P) is
also due to the fact that the food reserves used by the decomposing bacteria in the fermentation process
have completely reacted, but it is also because the decomposing bacteria has reached a maximum growth
condition (a stationary phase that will experience a death phase) before the specified time. This shows that
if the fermentation is continued, less yields will be obtained than before (Santi, 2008).The result of
orthogonal polynomial analysis shows that the fermentation time of liquid organic fertilizer is linear, the
equation is y = 4.058-0.364x R = 0.070. This means that the fermentation time of 6 days with a dose of 250
ml of human urine has no effect on the average amount of phosphorus. The relationship between
fermentation time and the average amount of phosphorus is presented in Figure 2.
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Fig 2. Average amount of phosphorus (%) of liquid organic fertilizer with different fermentation time.

The duration of fermentation with different dosages of organic waste results in different amounts of
phosphorus content, the smaller the number of doses of organic waste, the higher the amount of phosphorus
content produced. This is presumably because the concentration of organic waste affects the nutrients of the
fertilizer produced, a good organic fertilizer content has a concentration of material (organic waste) that
matches the required threshold. If the concentration given is too high, the resulting fertilizer nutrients will
be reduced, but if the given concentration is as needed, the fertilizer nutrition will increase. According to
Mappanganro N, et al. (2013), giving a high concentration of fertilizer to a certain extent will cause the
yield to increase, and at a concentration that exceeds a certain limit it will also cause the yield to decrease
and the plants will grow well if the nutrients given are in a balanced and appropriate amount. to the needs of
the plant.In a study by Septia (2017) states that the results of the NPK test on fermented and unfermented
human urine provide a lower phosphorus content value compared to nitrogen and potassium content. After
being applied, the results obtained based on the highest plant height growth were the nutritional treatment
of fermented human urine with a concentration of 5 mL / L with an average plant height growth of 33.88.
Meanwhile, the lowest average plant height growth was a concentration of 25 mL / L with a value of 16.2.
According to Nurwahyuni (2012), a concentration that is too high of a given nutrient will get poor results
and the nutrition will have a good function if it is used in an optimum amount for plant growth.
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3.3. Kalium (K)
The results of the BNJ test in Table 3 show that the amount of potassium with a 4-day fermentation
time treatment with a total dose of 500 ml of human urine shows the lowest amount of potassium (2.93%)
and is significantly different. Meanwhile, the amount of potassium with a long fermentation treatment of 8
days with a total dose of 250 ml of human urine showed the highest amount of potassium (3.48%).
Table 3. Average amount of potassium (%) liquid organic fertilizer with different fermentation time.
Long Fermentation

Treatment 4 days (L1) 6 days (L2) 8 days (L3)
250ml water+750ml urine (K1) 3,09 3,15% 3,41°
500ml water+500ml urine (K2) 2,932 3,19 3,46°
750ml water+250ml urine (K3) 3,07® 3,35° 3,48

Note: Numbers followed by the same letter in the same column mean that they are not significantly
different at the Tukey test level of 5%.

Normal urine has a pH range between 5-7 so it can be called slightly acidic. This depends on
consumption. Urine is more acidic if you consume lots of protein, conversely for vegetarians the urine will
be alkaline. Based on the results of the NPK test in table 1, the pH value is between 6.49-7.63 which means
that the urine contains high protein, so that the amount of potassium contained is also high. This is thought
to be because potassium plays a role in helping the formation of protein and carbohydrates, so that the
higher the protein, the higher the potassium produced. According to Said (2014), the element of potassium
functions in helping the formation of protein and carbohydrates, accelerates plant growth, hardens straw and
withered wood, increases plant resistance to drought and disease and improves seed / fruit quality. He also
added that liquid organic fertilizers which have a pH (degree of acidity) between 6.5-7.5 will produce a
high NPK content. In Hudori's (2007) research on the use of human urine as fertilizer on tomato plants, it
was suggested that urine stored for 2 months at room temperature resulted in a high NPK content with a
potassium amount of 267.18 mg / L.The result of orthogonal polynomial analysis shows that the
fermentation time of liquid organic fertilizer is linear, the equation is y = 2,800-0,679x R = 0,213. This
means that the fermentation time of 8 days with a total dose of 250 ml of human urine affects the average
amount of potassium. The relationship between fermentation time and the average amount of potassium is
presented in Figure 3.
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Fig 3. Average amount of potassium (%) liquid organic fertilizer with different fermentation time.

The longer the fermentation with a small number of doses will produce a high potassium content,
while the faster the fermentation with a balanced number of doses will result in a lower potassium content.
This is presumably because the fermentation time functions to decompose the organic elements present in
the liquid organic fertilizer so that they can be absorbed by the surrounding plants. Mujiatul's research
(2013) showed that the length of fermentation affected the levels of N, P, and K contained in tofu waste
liquid fertilizer with the addition of Mexican sun plants. The highest levels of N, P, and K were obtained
from fermentation 4 with N levels of 732 ppm, P levels of 840.6 ppm, and K levels of 7189.8 ppm. In
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addition, Wahida (2016) also conducted research on liquid organic fertilizers which showed that the NPK
content of liquid organic fertilizer from household waste that lasted 14 days with anaerobic fermentation
resulted in a nitrogen content of 0.33%, a phosphorus content of 2.98% , potassium content 3.28%, and
calcium content 2.66%.

Iv. CONCLUSION

The longer the fermentation of liquid organic fertilizer, the higher the content of N, P, and K
produced. The 8-day fermentation time with a human urine concentration of 250 ml produced the best
content with a nitrogen content of 3.17%, a phosphorus content of 2.68%, and a potassium content of 3.48%.
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