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Agricultural products have great potential to produce untapped farm-to-table agricultural
waste. This can happen because the agricultural products are damaged before they reach
consumers and become agricultural waste. Therefore, paper aims to investigate the
macronutrient content of the compost and liquid organic fertilizer using agricultural
waste as the main ingredient. There are two treatments for making compost, namely the
composition of the main ingredients (rice straw + lamtoro, rice straw + corn stalks, and
lamtoro + corn stalks) and the composition of the supporting material in the form of
livestock manure (cow dung, goat manure, and chicken manure). There are five treatment
sources of the main raw materials for making liquid organic fertilizer tested, namely
banana peel, papaya peel, pineapple skin, tomato, and cassava peel. Macro parameters in
the form of N, P, K, and C content were measured using the Kjeldahl, Bray, AAS, and
Walkle and Black methods, respectively. The C/N ratio was calculated by comparing the
content of C and N. Furthermore, data were analyzed using statistical parameters in the
form of ANOVA and DMRT. Making compost with the main ingredients of agricultural
waste and supporting materials from livestock manure has a significant effect on
macronutrient content in compost. Apart from that, the production of liquid organic
fertilizer with the main ingredient of agricultural waste significantly affects the

macronutrient content of liquid organic fertilizer produced.

1. INTRODUCTION

Farmers have not widely used agricultural organic waste
generated from a process of agricultural cultivation. At least
from the process of agricultural cultivation, it will have the
potential to produce organic waste as much as 30% of the
products it produces. The large potential of agricultural waste,
which is not followed by the processing process, can cause
environmental pollution and soil degradation [1-3]. In general,
Indonesia’s land conditions can experience degradation and a
decrease in land productivity in various places such as Sumatra
[4-6], and Java [7-9]. The causes include an imbalance in
nutrient levels in the soil and untreated agricultural waste. In
fact, agricultural waste from agricultural land can be used as a
regulator of soil nutrient balance if processed properly.

On the other hand, before agricultural products reach
consumers, these agricultural products generally stop at the
market. In Indonesia, these agricultural products are traded
massively in traditional markets. The perishable nature of
agricultural products resulting from inappropriate distribution
and storage methods is often found in this traditional market.
As aresult, the damaged agricultural products are not sold and
will be thrown away. This has resulted in piles of agricultural
product waste and has not been much processed. Based on
research by Al Rasyid [10], there is at least 10.28 tonnes/day
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(43.38 m3day) of waste in traditional markets. In fact,
agricultural waste from this market can be used as liquid
organic fertilizer [11].

Some researches related to composting, liquid organic
fertilizers, and supporting equipment made from agricultural
waste has been conducted. Xue et al. [12] conducted a study
related to predicting the compost's maturity from fermented
agricultural waste through the dynamic trough composting
method. Besides, Wu et al. [13] have also tested the addition
of Zeolite and Biochar during composting of agricultural
waste. Besides, Phibunwatthanawong and Riddech [11] has
also conducted research to produce liquid organic fertilizers
for hydroponic cultivation. Even Fahrurrozi et al. [14] have
tested the use of liquid organic fertilizer for corn cultivation.
However, investigations on the use of agricultural waste
originating from agricultural land and waste from traditional
markets into compost and liquid organic fertilizer have not
been reported in depth until now.

Therefore, to provide information on agricultural waste
processing, a study on the characteristics of the macronutrient
content of compost and liquid organic fertilizer from various
agricultural wastes was carried out. This paper presents an
analysis of the macronutrient content of compost and liquid
organic fertilizer as the main ingredients of agricultural waste
originating from agricultural land and traditional markets.


https://crossmark.crossref.org/dialog/?doi=10.18280/ijdne.160310&domain=pdf

2. MATERIAL AND METHOD

2.1 The composition of compost and liquid organic
fertilizer

The composition of agricultural waste materials for
composting is presented in Table 1. There are two treatments
for composting, namely the composition of the main
ingredients and the supporting materials' composition. The
materials used for compost are rice straw, lamtoro (Leucaena
leucocephala), and corn stalks. The combination composition
of the main ingredients for composting consists of three levels
of treatment, namely rice straw + lamtoro (A), rice straw +
corn stalks (B), and lamtoro + corn stalks (C). 750 g is needed
for each of the main ingredients. The composition of the
supporting materials used consists of three treatment levels,
namely cow dung (1), goat manure (2), and chicken manure
(3). Each of these supporting materials is needed as much as
250 g.

Table 1. Compost composition

Sample Composition of compost
AlB1 [rice straw + lamtoro] + cow dung
AlB2 [rice straw + lamtoro] + goat manure
Al1B3 [rice straw + lamtoro] + chicken manure
A2B1 [rice straw + corn stalks] + cow dung
A2B2 [rice straw + corn stalks] + goat manure
A2B3  [rice straw + corn stalks] + chicken manure
A3B1 [lamtoro + corn stalks] + cow dung
A3B2 [lamtoro + corn stalks] + goat manure
A3B3 [lamtoro + corn stalks] + chicken manure

The main ingredients in composting are obtained from the
residue harvested on farmers' land in Aceh province. Reduce
the material's size using a chopping machine so that the size is
smaller than 5 mm [15]. Stirring the compost using a compost
mixer [16] with the addition of 1000 ml of water and 50 ml of
effective micro-organisms bio-activators. Fermentation is
carried out for 60 days, and a reversal is carried out every five
days. Furthermore, the compost is analyzed for its
macronutrient content in the laboratory.

The composition of agricultural waste materials for liquid
organic fertilizer is presented in Table 2. There are five
treatment sources of the main raw materials for liquid organic
fertilizer, namely banana peel, papaya skin, pineapple skin,
tomato, and cassava skin. Each source of the main raw
material is required as much as 240 g. Additional ingredients
in coconut water, rice washing water, and palm sugar are
required as much as 240 ml, 240 ml, and 40 g, respectively.

Table 2. Liquid organic fertilizer composition

Sample Composition of liquid organic fertilizer

D1 [banana peel] + coconut water + rice washing water +
palm sugar

D2 [papaya skin] + coconut water + rice washing water +
palm sugar

D3 [pineapple skin] + coconut water + rice washing water

+ palm sugar
D4 [tomato] + coconut water + rice washing water + palm
sugar

D5 [cassava skin] + coconut water + rice washing water +

palm sugar

The main material for liquid organic fertilizer is obtained
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from the remaining agricultural materials found in traditional
markets in Aceh province. The main ingredient is then crushed
so that it is obtained in the form of juice. The juice is then
filtered so that a liquid without pulp is obtained. Furthermore,
the ingredients are mixed with additional ingredients and
stirred until evenly distributed. The product that has been
mixed evenly is then carried out an anaerobic fermentation
process in a container. Fermentation is carried out for 30 days,
and stirring is done every five days. Furthermore, liquid
organic fertilizer is analyzed for its macronutrient content in
the laboratory.

2.2 Data acquisition

The total nitrogen (N) content was measured using the
Kjeldahl method [17]. The phosphate content (P,Os) was
measured using the Bray method [18]. The potassium content
(K20) was measured using the AAS method [19]. Organic-C
content was measured using the Walkley and Black method
[20]. The C/N ratio is calculated by comparing the total
nitrogen (N) content with the organic-C content.

2.3 Data analysis

Data obtained were processed for mean values and were
analyzed for the existing sources of variation amongst
composting parameters using Analysis of Variance (ANOVA)
in Microsoft Office Excel 2019. A one-way ANOVA was used
to separate the means for significant variables between the
drying methods. This procedure is used because it enables the
two-sample t-test to be generalized to three or more samples.
The means were separated by Duncan multiple range test
(DMRT) at 5% significant difference level.

3. RESULT AND DISCUSSION
3.1 Macronutrient content of compost

Compost made from agricultural waste is presented in
Figure 1. Compost produced from agricultural waste in this
study is following the SNI-19-7030-2014 standards regarding
compost. However, in the sample with a mixture of [Rice
straw + Lamtoro] + chicken manure, the organic-C content
still did not reach the compost standard required.

The analysis of variance effects of mixing the main
ingredients with the supporting materials on the N content
formed in compost is presented in Table 3. The mixing of the
main ingredients of waste from agricultural land has a
significant effect on the formation of the N content in compost.
Also, the mixing of supporting materials from livestock
manure has a significant effect on forming the N content in the
compost. Even the interaction of the main and supporting
materials has a significant effect on the formation of the N
content in compost.

The DMRT test results of the effect of the main ingredients
and supporting materials on the N content of compost are
presented in Table 4. In general, it is known that the treatment
levels of the main ingredients and supporting materials for
compost in producing the N content are significantly different.
However, at the treatment level of the main ingredients rice
straw + lamtoro, the treatment level of the supporting materials
for cow and goat manure was not significantly different in
producing N. It was different from the level of treatment of



chicken manure, which produced significantly different N
content. This phenomenon shows that the composition of the
use of the main material of agricultural waste and supporting
materials from livestock manure can produce a standard
compost N content.

A2B2

A3BI

A3B2

A3B3
Figure 1. Agricultural waste compost

Table 3. ANOVA test of compost N content

formed in compost is presented in Table 5. The mixing of the
main ingredients of waste from agricultural land has a
significant effect on P content formation in compost. Also, the
mixing of additional material from livestock manure has a
significant effect on P content formation in the compost. Even
the interaction of the main and supporting materials has a
significant effect on the formation of P content in compost.

The DMRT test of the effect of the main ingredients and
supporting materials on the P content of compost is presented
in Table 6. The treatment levels of the main ingredients of rice
straw + lamtoro and lamtoro + corn stalks resulted in
significantly different P content for each compost support
material treatment level. However, at the treatment level of the
main ingredients rice straw + corn stalks, it was found that the
P content in compost was not significantly different for the
levels of supporting materials for cow dung and goat manure.
Besides, it was also known that the treatment levels of the
main ingredients were not significantly different, resulting in
P content at each treatment level of compost support materials.
This phenomenon shows that the composition of the use of
agricultural waste as the main ingredient and the supporting
material of livestock manure can produce a standard P content
of compost.

Table 6. DMRT test for P content of compost

Supporting materials (B)

Main materials (A)

Bl B2 B3
Al 1.49aA 1.66bA 1.54cA
A2 1.63aA 1.62aA 1.70bA
A3 1.41aA 1.39bA 1.18cA

Type Il sum Mean Sig.
Source df of squares square (p<0.05)
Main materials 2 0.422 0211 0.00
A
Supporting 0.137 0.068 0.00
materials (B)
AxB 4 0.104 0.026 0.00
Error 18 0.002
Corrected total 26 0.664

Table 4. DMRT test for N content of compost

Supporting materials (B)

Main materials (A)

Bl B2 B3
Al 0.51aA 0.50aA 0.41bA
A2 0.43aB 0.33bB 0.37cB
A3 0.83aC 0.73bC 0.47cC

The numbers followed by the same letter were not significantly different
according to the DMRT follow-up test at the 5% level.

Lowercase letters are read horizontally (row), and uppercase letters are
read in a vertical direction (column).

Table 5. ANOVA test of compost P content

Type Il sum Mean Sig.
Source df of squares square (p<0.05)
Main materials 2 0.504 0.252 0.00
A
Supporting -, 0.031 0.016 0.00
materials (B)
AxB 4 0.123 0.031 0.00
Error 18 0.002
Corrected total 26 0.661

The analysis of variance of the effect of mixing the main
ingredient with the supporting material on the P content
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The numbers followed by the same letter were not significantly different
according to the DMRT follow-up test at the 5% level.

Lowercase letters are read horizontally (row), and uppercase letters are
read in a vertical direction (column).

The analysis of variance of the effect of mixing the main
ingredients with the supporting materials on the K content
formed in compost is presented in Table 7. The mixing of the
main ingredients of waste from agricultural land has a
significant effect on the formation of K content in compost. In
addition, mixing additional material from livestock manure
also has a significant effect on K content formation in the
compost. Even the interaction of the main and supporting
materials has a significant effect on the formation of K content
in compost.

Table 7. ANOVA test of compost K content

Type 111 sum Mean Sig.
Source df of squares square (p<0.05)
Main materials 0.090 0.045 0.00
A
Supporting -, 0.006 0.003 0.00
materials (B)
AxB 4 0.027 0.007 0.00
Error 18 0.002
Corrected total 26 0.124

The DMRT test of the effect of the main ingredients and
supporting materials on the K content of compost is presented
in Table 8. The treatment level of the main ingredients of rice
straw + lamtoro resulted in significantly different K content
for each compost supporting material. However, the treatment
level of the main ingredients rice straw + corn stalks and
lamtoro + corn stalks did not produce a K content that was



significantly different between the supporting materials for
cow dung, and goat manure, and the K content was
significantly different from the use of supporting materials for
chicken manure. It was also known that the treatment level of
the main ingredients was not significantly different, resulting
in K content at each treatment level of compost support
materials. This phenomenon shows that the composition of the
use of the main material of agricultural waste and the
supporting material of livestock manure can produce a
standard K content of compost.

Table 8. DMRT test for K content of compost

Supporting materials (B)

Main materials (A)

Bl B2 B3
Al 0.65aA 0.72bA 0.67cA
A2 0.71aA 0.70aA 0.74bA
A3 0.62aA 0.61aA 0.51bA

The numbers followed by the same letter were not significantly different
according to the DMRT follow-up test at the 5% level.

Lowercase letters are read horizontally (row), and uppercase letters are
read in a vertical direction (column).

The analysis of variance of the effect of mixing the main
ingredients with the supporting materials on the C/N ratio of
compost is presented in Table 9. The mixing of the main
ingredients of waste from agricultural land has a significant
effect on the compost's C/N ratio. In addition, the mixing of
additives from livestock manure also has a significant effect
on the C/N ratio formed in the compost. Even the interaction
of the main and supporting materials has a significant effect
on forming the C/N ratio in compost.

Table 9. ANOVA test of compost C/N ratio

Type 111 sum Mean Sig.
Source df of squares square (p<0.05)
Main zgte”a's 2 573.955 286.978 0.00
Supporting 70.489 35.244 0.00
materials (B)
AxB 4 675.744 168.936 0.00
Error 18 0.002
Corrected total 26 1320.190

The DMRT test of the effect of the main and supporting
materials on the C/N ratio of compost is presented in Table 10.
In general, it is known that the treatment level of compost
support in producing the C/N ratio is known to be significantly
different. However, it differs from the main ingredients' effect,
which does not give a real difference to the C/N content of the
compost ratio produced. This phenomenon shows that the
composition of the use of the main material of agricultural
waste and the supporting material of livestock manure can
produce a standard K content of compost.

Table 10. DMRT test for C/N ratio of compost

Main materials Supporting materials (B)

(A) B1 B2 B3

Al 30.80aA 27.300A 23.68cA
A2 35.30aA 39.58bA 28.14cA
A3 13.753A 24.49bA 31.30cA

The numbers followed by the same letter were not significantly different
according to the DMRT follow-up test at the 5% level.

Lowercase letters are read horizontally (row), and uppercase letters are
read in a vertical direction (column).
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3.2 Macronutrient content of liquid organic fertilizer

Liquid organic fertilizer made from the main agricultural
waste is presented in Figure 2. Analysis of various effects of
adding the main raw material on the N content formed in liquid
organic fertilizer is presented in Table 11. The mixing of the
main raw materials of agricultural waste from traditional
markets is known to affect the formation of N content
significantly. For liquid organic fertilizer. In fact, the N
content obtained from the results of this study was greater than
that of Phibunwatthanawong and Riddech [11], which
produced liquid organic fertilizer for hydroponic cultivation.

Figure 2. Liquid organic fertilizer from agricultural waste

The analysis of variance of the effect of the addition of the
main raw material on the P content formed in liquid organic
fertilizer is presented in Table 12. The mixing of the main raw
material for agricultural waste from traditional markets is
known to significantly affect the formation of P content in
liquid organic fertilizer. The P content of liquid organic
fertilizer is higher than that of liquid organic fertilizer
produced by Phibunwatthanawong and Riddech [11].

Table 11. ANOVA test of liquid organic fertilizer N content

Type 111 sum Mean Sig.
Source df of squares square (p<0.05)
Main 4 1622 0.405 0.000
materials (D) ' ' '
Error 20 0.005
Corrected 24 1.627
total

Table 12. ANOVA test of liquid organic fertilizer P content

Type 111 sum Mean Sig.
Source df of squares square (p<0.05)
Main 4 6.467 1.617 0.000
materials (D) ' ' '
Error 20 0.005
Corrected 24 6.472
total

Table 13. ANOVA test of liquid organic fertilizer K content

Type Il sum Mean Sig. (p
Source df of squares square =0/05)
Main
materials (D) * 0.029 0.007 0.000
Error 20 0.005
Corrected 24 0,034
total

The analysis of variance of the effect of the addition of the
main raw material on the K content formed in liquid organic
fertilizer is presented in Table 13. The mixing of the main raw
material for agricultural waste from traditional markets has a
significant effect on the formation of K content in liquid



organic fertilizer. The K content in the liquid organic fertilizer
obtained by this study is in line with the research conducted by
Phibunwatthanawong and Riddech [11].

The DMRT test of the effect of the main ingredients in
producing liquid organic fertilizer on the N, P, and K content
is presented in Table 14. In general, it is known that the
treatment of the main ingredients of liquid organic fertilizer
produces a significantly different N content. This phenomenon
indicates that the composition of the main ingredient of
agricultural waste originating from traditional markets can
produce a standard N content of liquid organic fertilizer. The
treatment of the main ingredients of liquid organic fertilizer
produces a significantly different P content. This phenomenon
indicates that the composition of the main material used for
agricultural waste originating from traditional markets can
produce a standard P content of liquid organic fertilizer. The
treatment of the main ingredients for the manufacture of liquid
organic fertilizer produces a significantly different K content.
However, it is different from the main ingredients of banana
and tomato peels, producing the same K content. Likewise,
papaya and cassava's main ingredients did not significantly
affect the formation of K content in liquid organic fertilizer.
This phenomenon indicates that the composition of the main
ingredient of agricultural waste originating from traditional
markets can produce a standard K content of liquid organic
fertilizer.

Table 14. DMRT test for NPK content of liquid organic

fertilizer
Sample N content (%) P content (%) K content (%)
D1 1.37a 2.05a 0.08a
D2 1.40b 1.73b 0.09ab
D3 1.26¢ 2.97c 0.17c
D4 1.12d 1.48d 0.08a
D5 0.70e 1.90e 0.11b

Numbers followed by the same letter in row are not significantly different
according to the DMRT follow-up test at the 5% level.

4. CONCLUSIONS

An investigation into the macronutrient content of compost
and liquid organic fertilizer made from agricultural waste has
been carried out. From the statistical analysis of variance, it is
known that the addition of main raw materials and additional
raw materials has a significant effect on the formation of N, P,
K, and C/N ratios from compost. Likewise, the addition of the
main raw materials in the manufacture of liquid organic
fertilizer has a significant effect on N, P, and K formation. In
general, the DMRT test also found that the treatment level for
the addition of the main and supporting materials in
composting was significantly different in forming the
macronutrient content of compost and liquid organic fertilizer.
This shows that agricultural waste originating from
agricultural land and agricultural waste originating from
traditional markets can be used as compost or liquid organic
fertilizer. However, the macronutrient content that is formed
may vary according to the raw material used. The future
research direction is to develop equipment to support
agricultural waste processing into compost and liquid organic
fertilizer.
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