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ABSTRACT  
 
Volcanic material sedimentation of Mt. Merapi causes changes in surface soil's 
physical and chemical properties that reduce soil fertility. The eruption of the 
mountain also builds volcanic soil layers, which are generally porous and have a 
low water-holding capacity. The chemical properties of this layer have low nutrient 
content and organic matter. Solid human feces composted for 30 days has a water 
content of 51.62%, carbon 15.62%, nitrogen 1.50%, and phosphorus 6.45%. The 
potential of nutrients possessed by human feces compost has the opportunity to be 
used as a source of fertilizer for plants because the plant, animal biomass, and 
human excreta are essential components of material and energy flow in 
ecosystems. However, the human feces compost as an organic fertilizer has not 
yet been widely utilized. Therefore, the research aims are to study the potential of 
sanitized human feces composts to improve the fertility of volcanic soil from Mt. 
Merapi Indonesia and find its optimum dosage for sweet corn cultivation. Volcanic 
soil from Mt Merapi was brought to the greenhouse from the mountain area and 
used as media to cultivate sweet corn plants. The research was conducted using a 
completely randomized design (CRD) with five treatments consisting of four 
dosages of human feces compost and one control treatment using cattle manure. 
The four dosages of composted human feces were applied in the volcanic soil with 
the dose of 5, 10, 15, and 20 tons/hectare. Organic fertilizer from cattle manure 
with a dose of 20 tons/hectare was used as a control. The result showed that 
human feces compost has similar potential as cattle manure (control treatment) in 
increasing the growth and yield of sweet corn. Furthermore, the result also showed 
that the optimum dosage of organic fertilizer from human feces compost to 
increase sweet corn's productivity was 15 tons per hectare. 
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INTRODUCTION 
 
The eruption of Mt. Merapi in 2010 has led to a negative impact on environmental 
aspects and the quality of the surrounding land [1]. The eruption damaged of 
primary forest in the Mt. Merapi National Park and the agricultural land on the slope 
of the mountain. The damage of primary forest decreases the number of 
vegetation stands and ultimately affects the water system, and those results in 
reduced water supply for the cultivation of food and feed crops.  
 
Meanwhile, the damage of agricultural land can be in the form of surface soil 
covered by volcanic material in the form of sand (0.02≤Ø≤2.00 mm) and ash 
(0.002≤Ø≤0.02 mm) with a thickness from 5 to 30 cm. Volcanic material 
sedimentation inflicts changes in the physical and chemical properties of surface 
soil that reduce the fertility of the soil [2]. The eruption also builds a form of soil 
layers, which generally are porous and have a low water-binding capacity. This 
layer contains low nutrient content and organic matter [3].  
 
The eruption of Mt. Merapi produces sediments dominated by silicate minerals 
60%, Fe2O3 18.20%, Al2O3 14%, K2O 3.86%, and CaO 16.10% [4]. Determination 
of nutrient content in the region with the highest mountain eruption exposure, 
Kepuharjo village, was found to contain N 0.019%, P2O5 0.77%, K2O 3.02%, CaO 
9.46%, MgO 0.318%, C 0.67% and cation exchange capacity 2.61% [5]. 
Agricultural land cover by the Mt. Merapi sediments has had an adverse effect 
because these sediments are granular and not bound in the aggregate soil system 
so that they are unable to store water and cause drought in the dry season. 
Whereas in the rainy season, these sediments are easily eroded and cause the 
impermeable layer to form. Therefore, they reduce the rate of water infiltration into 
the soil. The soils formed from the eruption of Mt. Merapi have low water content, 
low nitrogen, carbon, and cation content. Although, in general, the soils are rich in 
primary nutrients, they are not yet available for plants [2, 6]. The research gap 
could fill in human feces compost as an organic fertilizer is rarely studied, such the 
result was later contradicted by Wang et al. [7] showed catalytic hydrothermal 
liquefaction (HTL) of human feces, and [2] improve the provisioning of 
agroecosystem services impacts of organic agriculture on soil dynamics, and 
thermophilic composting of human feces [8]. 
 
Organic matter is mixed in the soil to improve the physical properties of volcanic 
sediments which tend not to form soil aggregates. The decomposition of animal 
and plant tissue residues, when inserted into the soil immediately, affects soil 
properties, such as, growth of bacterial mycelium, glomalin, and soil aggregates 
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that can store water [9, 10]. Various sources of organic material commonly used 
are compost, cattle manure, and human feces compost. Compost is the usual 
sources of organic material among farmers, while human feces compost is 
commonly used as fertilizers in Indonesia, and this has been widely studied [7, 8, 
11]. Attentions has mainly given to the process of biodegradation in which organics 
and human feces nitrogen is transformed under the action of microorganisms. 
Although the studies of human feces compost element as an organic fertilizer 
effect among organic systems are limited, there is a great deal of literature. Those 
are especially in conventional systems [3], examining how cover crops improve soil 
health [2], might explore the importance of its management in organic systems on 
soil, and nutrient cycling in particular, potential of an organic amendment varies by 
the type of material [12], climate factors, and soil management [13]. 
 
Human excreta (feces and urine) contain plant nutrients, such as urea, nitrogen, 
phosphorus, but also contain pathogenic bacteria that are harmful to humans [14]. 
Solid human feces composted for 30 days has a water content of 51.62%, carbon 
15.62%, nitrogen 1.50%, and phosphorus 6.45% [15]. Tthe average human feces 
contains nitrogen 4.8-7%, P2O5 3-5.4%, and K2O 1-2.5% [16]. Recycling of 
nutrients in solid human feces as fertilizer reduces the use of energy and non-
renewable resources in the production of synthetic fertilizers, which is beneficial for 
ecosystems [17, 18, 19, 20]. The potential of nutrients possessed by human feces 
compost has the opportunity to be used as a source of fertilizer for plants, because 
basically plant, animal biomass, and human excreta are essential components of 
material and energy flow in ecosystems [21, 22]. Therefore, the use of sanitized 
human feces on volcanic soil of Mt. Merapi is expected to improve the physical and 
chemical properties of the soil, as well as to be a source of nutrients for sweet corn 
plants. The objective of the research was to study the potential use of human feces 
compost as an organic fertilizer for sweet corn cultivation in sedimentary soil of Mt. 
Merapi, Indonesia. 
 
MATERIAL AND METHODS 
 
Soil for the study was taken from Kepuharjo village, Yogyakarta, Indonesia, which 
was profoundly affected by the Mt. Merapi eruption in 2010. The soil sample was 
collected from a depth of 0-50 cm, while sanitized human feces was taken from a 
waste treatment installation in Druwo, a small hamlet in Bantul village, Yogyakarta, 
Indonesia. Sweet corn seeds (Zea mays saccharata, Sturt), nitrogen fertilizer 
(urea), phosphorus fertilizer (SP-36), and potassium fertilizer (KCl) were from the 
local farm shop in Yogyakarta, Indonesia. 
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The study was conducted using an experimental method arranged in a completely 
randomized design (CRD) with five treatments consisting of four dosages of human 
feces compost and one control treatment using cattle manure. The treatments 
were human feces compost of 5 tons/hectare (treatment A), 10 tons/hectare 
(treatment B), 15 tons/hectare (treatment C) and 20 tons/hectare (treatment D). 
Cattle manure compost of 20 tons/hectare (treatment E) worked as control. Each 
treatment was repeated nine times and made 45 samples altogether. 
 
The soil was air-dried for one week then sieved with a diameter of 2.0 mm for soil 
properties analysis using technical soil analysis based on the technical of soil 
analysis [32]. For each sample, the air-dried soil was weighed 21.06 kg with 5.3% 
moisture content and fertilized with 200 kg urea/hectare, 300 kg SP-36/hectare, 
and 250 kg KCl /hectare. According to the planned treatment dosage, each of nine 
soil samples was treated with human feces compost and cattle manure. Each 
treated soil sample was put into a polybag and incubated for one week at the water 
content field capacity. After the incubation period was complete, seeds were 
planted in polybags and grown in the greenhouse until the harvest period. 
Measurements of growth parameters were carried out during vegetative (age eight 
weeks) and generative stages (age 13 weeks) to determine the effect of human 
feces compost on the growth and yield of sweet corn.  
 
Eight weeks after planting, some parameters such as plant height, fresh weight, 
and dry weight of plant biomass were measured using the gravimetric method to 
determine the quality of vegetative growth. The generative growth was performed 
after the plant growth reached 13 weeks age by measured fresh weight and dry 
weight of plant biomass (all parts of plant morphology), and weight of sweet corn 
cobs. The data was analyzed using SAS software for Analysis of Variance 
(ANOVA) followed by Duncan’s Multiple Range Test (DMRT) with a significance 
level of 5% to distinguish a significant difference among treatments. 

 
RESULTS AND DISCUSSION 

 
The determination of soil properties is presented in Table 1 to determine the 
potential of agricultural land affected by the sediments of the Merapi eruption. 
 
The results of the soil characteristics presented in Table 1 show that the land 
affected by Merapi's eruption has low fertility. This soil has low soil moisture 
content (1.98%). The soil fraction was dominated by sand (98.86%), while the dust 
and clay contents were 0.38% and 0.76%, respectively. These sandy soils 
generally do not form aggregates and have a low ability to store water, so they are 
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always in dry. The particle density and bulk density of 2.57 g / cm3 and 1.32 g / cm3 
respectively shows that half of one unit of soil volume consists of macropores. Soil 
porosity of 48.64% indicates that this soil does not form soil aggregates, as 
research by Idjudin et al. [23]. This condition is also supported by the determination 
of the C-organic content in the soil (0.88%). C-organic content is closely related to 
the content of organic matter in the soil. Low C-organic content describes low 
organic matter content. The low content of clay and organic matter in the soil can 
inhibit soil aggregates formation. The results of the physical properties of the 
sedimentary soil of Mount Merapi are following the research results by Wardoyo 
and Santoso [24]. 
 
Table 1 shows that this soil has low fertility with nutrient content as follows P2O5 
(21.24 ppm), K2O (0.192 me / 100 g), Ca (0.019 me / 100 g) and Mg (0.318 me / 
100 g). Meanwhile, the determination of cation exchangeable capacity (CEC) 
shows that this soil has a nutrient binding capacity of 2.89 me / 100 g. In general, 
this soil requires a lot of nutrient input to increase its fertility potential and 
productivity. The application of organic matter into the soil is expected to increase 
nutrient supply and increase its capacity to bind nutrient cations. Research 
conducted by Suprapto and Saputra [25] proved that the combination treatment of 
organic matter and planting space could increase shallot plants' growth in 
sedimentary sand land of Mount Merapi. 
 
The results showed that human feces compost and cattle manure compost had the 
same effect on plant height, fresh weight, and dry weight of the plant (Table 2).  
 
Table 2 shows that all treatments gave the same effect in supporting the growth of 
sweet corn plants. The data pointed out that during vegetative growth, human 
feces compost was able to replace cattle manure as organic fertilizer in sweet corn 
cultivation. It suggests that human feces compost improved sediment soil quality 
by increasing water holding capacity and decreasing the rate of gravity water so 
that water could be available in the root zone. These results are similar to the study 
from Hübner et al. [18]. Also, the compost strengthened the absorption of nutrients 
derived from synthetic fertilizers and ultimately increasing nutrient uptake. Studies 
from Sallah et al. and Hollyer et al. [12, 14] also concluded similar responses that 
human feces compost could act as a nutrient supplier for sweet corn plants, but 
they have not determined its optimum dosage yet. The dry weight of plant biomass 
is usually to measure the quality of growth when it reaches a maximum period of 
vegetative growth, as shown in Figure 1.  
 

https://doi.org/10.18697/ajfand.124.20990


 
 

 https://doi.org/10.18697/ajfand.124.20990 24650 

 
Figure 1: The influence of dose of human feces compost on the dry weight of 

plant biomass at 8 weeks old 
 
In Figure 1, correlation between human feces compost dose and dry weight was 
formulated in the equation of Y = 0.020X2 + 0.150X + 61.315. The effect of human 
feces compost dosage on plant dry weight correlated 0.67, with the coefficient of 
determination 45.50%, meaning that the effect of human feces compost dosage on 
plant dry weight was 45.50%. Human feces compost is a slow-release organic 
fertilizer that takes a certain amount of time to release its nutrient content to be 
absorbed by plants. The coefficient of determination of 45.50% indicated the 
availability of other sources of nutrients derived from synthetic fertilizer, such as 
urea, SP-36, and KCl, which were also applied as basic fertilizer to support 
vegetative growth of sweet corn.  
 
Table 1 and Figure 1 altogether show that increasing the dosage of human feces 
compost increased the dry weight of sweet corn biomass during vegetative growth. 
Statistical analysis indicated that the trend was similar to the effect of cattle 
manure. In other words, human feces compost and cattle manure both were good 
sources of nutrients for sweet corn plants. The finding supports studies that human 
feces compost derived from human excreta contains elements that could be 
recycled, applied to the soil, and used as plant fertilizer [26, 27, 28]. 
 
Observation of generative growth was carried out at harvest time (approx. 13 
weeks), and the results exhibited that the treatment of human feces compost 
significantly differed with cattle manure compost on fresh weight and dry weight of 
plant biomass. On the other hand, the treatment of human feces compost and 
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cattle manure compost gave similar effects on the weight of cobs per plant, as 
shown in Table 3. 
 
Fresh weight of biomass 
Table 3 shows that at 13 weeks old, the treatment of 20 tons of cattle manure per 
hectare (treatment E) significantly produced more fresh weight of biomass/plant 
than human feces compost treatments, while, treatments of human feces compost 
with a dose of 5, 10, 15 and 20 tons/hectare (A, B, C, and D) did not give specific 
response.  
 
The researchers formulated the effect of human feces compost application on 
fresh weight into the equation that Y = -0.904X2 + 27.903X + 389,712 with a 
regression coefficient of 0.85, and a coefficient of determination of 72.90%. 
Compare to the vegetative growth stage (8 weeks old), when the coefficient of 
determination was 45.50%, the role of human feces compost in providing nutrients 
for sweet corn in generative growth was greater. The finding indicated that at the 
final stage, human feces compost had been able to provide more nutrients for 
sweet corn plants. The effect of human feces compost dose on the fresh weight of 
sweet corn is in Figure 2. Adding more human feces compost provided more 
nutrients to sweet corn plants, increased fresh weight, and reached the optimum 
dosage at 15 tons/hectare. The proportion of human feces converted into organic 
fertilizer depends on human waste collection, length of time and conditions of 
decomposition processes [2]. Further, organic fertilizer provides protection from 
nutrient losses, along with many other agroecosystem benefits. 
 
The concept of sustainable agriculture makes government to make consistent 
strategies to support organic agriculture. For example, policy measures make 
provision for training of government staff in organic techniques, while still keeping 
crop yields as the main benchmark. 
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Figure 2: The influence of dose of human feces compost on fresh weight of 

plant biomass at 13 weeks old 
 
Dry weight of biomass 
Similar to the fresh weight of biomass, data on dry weight of biomass gave the 
same response where cattle manure produced the highest dry weight of biomass, 
and human feces compost with various dosages did not give specific responses as 
shown in Table 3. 
 
Correlation between human feces compost dosage and dry weight of biomass 
existed in an equation that Y = -0.191X2 + 5.544X + 32.457, with a regression 
coefficient of 0.97 and a coefficient of determination of 95.50%. The equation 
proved the significant influence of human feces compost on the dry weight of 
biomass, and that 95.5% application of human feces compost influenced the 
growth of sweet corn plants. The effect of human feces compost doses on the dry 
weight of sweet corn is presented in Figure 3. 
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Figure 3: The influence of dose of compost on the dry weight of plant 

biomass at 13 weeks old 
 

Figures 2 and 3 exhibits that increasing the dosage of human feces compost 
induce an increase in the generative growth of sweet corn. Application of human 
feces compost up to 15 tons/hectare increased generative plant growth, but as the 
dosage was more than 15 tons/hectare, the growth of sweet corn began to 
decrease. The curve between human feces compost dosage and plant growth in 
Figure 3 also indicated that a dosage of 15 tons of human feces compost/hectare 
produced the highest dry weight of biomass (72.64 g) and therefore is the optimum 
dosage to be applied on the slope of Mt. Merapi. 
 
In vegetative growth, the contribution of human feces compost to dry weight of 
biomass is only 45.5%. Whereas in the generative growth phase, the contribution 
of human feces compost to dry weight of sweet corn biomass increased to 95.50%. 
It proved that as a slow-release fertilizer, human feces compost took a longer time 
to release most of its nutrient content. It also indicated that in the stage of 
vegetative growth, sweet corn plants had more nutrients from synthetic fertilizers 
(Urea, SP-36, and KCl). While they were entering generative growth stage and cob 
production, nutrient release from human feces compost supported the sweet corn 
plants well. This is similar to the result of Hübner et al. and Krounbi et al. [18, 27]. 
They mentioned that human feces works as soil amendments and sources of 
nutrients for plants.  
 
Weight of corn cobs/plant  
The results showed that all dosages of human feces compost treatments (5, 10, 
15, and 20 tons/hectare) and a dose of 20 tons of cattle manure/hectare had the 
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same effect on the weight of corn cobs. This data proves that human feces 
compost can replace cattle manure as the nutrient supply for sweet corn. Both of 
them had the same potential to provide nutrients for the growth of sweet corn. The 
effect of human feces compost on the weight of corn cobs is in Figure 4. 

 

 
Figure 4: The influence of dose of human feces compost on sweet corn cobs 

weight 
 
Figure 4 shows the relationship between human feces compost dosage and weight 
of corn cobs formulated in the equation of Y = -0.069X2 + 1,922X + 250,948 with a 
regression coefficient of 0.93 and a coefficient of determination of 86.10%. The 
coefficient of determination shows a significant role (86.10%) of human feces 
compost as a nutrient provider for the formation and growth of sweet corn cobs. 
Some studies show that human feces compost is one useful source of organic 
material as fertilizer because it improves chemical and physical properties of the 
soil, as well as increasing of yield and production of plants/hectare of 18.57% [29, 
30, 31]. Other researchers also reveal the suitability of human feces as soil 
amendments and sources of nitrogen [18, 27]. Those findings were similar to the 
researchers’ experiment, and the application of 15 tons human feces 
compost/hectare producing the highest weight of corn cobs (263.21g; Table 2). 
Therefore, there was the optimum dose for sweet corn cultivation on sedimentary 
soil of Mt. Merapi that was 15 tons human feces compost per hectare. 
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CONCLUSION, AND RECOMMENDATIONS FOR DEVELOPMENT 
 
In the contexts of vulnerable areas and in dealing with the eruption, it can be 
concluded that human feces compost has similar potential as cattle manure in 
increasing the yield of sweet corn in the volcanic soil of Mt. Merapi. Compared to 
other dosages, the dosage of 15 tons of human feces compost/hectare produced a 
heavier dry weight of sweet corn and weight of sweet corn cobs/plant. Based on 
these findings, human feces compost can be used as soil ameliorant in increasing 
the productivity of volcanic soil of Mt. Merapi. 
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Table 1: The Properties of soil sample 
Soil characterisrtics (0 – 50 cm. depth) Value 

Water content (%)  
Sand (%) 
Silt (%) 
Clay (%) 
Particle density (g/cm3) 
Bulk density (g/cm3) 
Total porosity (%) 
pH (H2O) 
C-organik (%) 
Total-N (%) 
C/N-ratio 
P2O5 (ppm) 
K2O (me/100 g) 
Ca (me/100 g) 
Mg (me/100 g) 
CEC (me/100 g) 

1.98 
98.86 
0.38 
0,76 
2.57 
1.32 

48.64 
6.10 
0.88 

0.019 
45.83 
21.24 
0.192 
0.019 
0.318 
2.89 

 
 

 

Table 2: Growth of sweet corn at 8 weeks old 
Treatment Height (cm) Fresh weight (g) Dry weight (g) 

5 tons/hectare (hfc) 240.30 a 580.2 a 64.32 a 
10 tons/hectare (hfc) 255.47 a 528.6 a 59.47 a 
15 tons/hectare (hfc) 242.63 a 666.9 a 73.27 a 
20 tons/hectare (hfc) 251.73 a 665.2 a 70.38 a 
20 tons/hectare (cmc) 255.57 a 855.0 a 91.34 a 

hfc= human feces compost, cmc= cattle manure compost 
The averages in a column followed by the same letter indicates not significantly different based on 
Duncan's multiple range test of 5% 
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Table 3: Growth and yield of sweet corn at 13 weeks old 
Treatment Fresh weight of 

biomass (g) 
The dry weight of 

biomass (g) 
Weigh of 

cobs/plant (g) 
5 tons/hectare (hfc) 496.46 c 54.780 c 258.47 a 

10 tons/hectare (hfc) 608.92 b 70.648 b 254.41 a 
15 tons/hectare (hfc) 574.43 bc 70.757 b 263.21 a 
20 tons/hectare (hfc) 596.54 b 67.513 bc 262.28 a 

 20 tons/hectare (cmc) 878.79 a 94.137 a 280.92 a 
hfc= human feces compost, cmc= cattle manure compost 
The averages in a column followed by the same letter indicates not significantly different based on Duncan's multiple 
range test of 5% 
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