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INTRODUCTION 

Eggplant is a trendy vegetable and is 

widely liked by the public. Consumers are 

beginning to realize that eggplant is not just 

a vegetable that is only processed as a 

family meal. Eggplant contains relatively 

high nutrition, especially vitamin A and 

phosphorus content, so it has the potential 

to be developed as a contributor to the 

diversity of nutritious vegetable ingredients 

for the population. Eggplant fruit contains 

high fibre, so it is suitable for digestion; 

eggplant skin, especially purple eggplant, is 

suitable for skin health; eggplant is also 

known to be good for heart health, 

suppressing cholesterol and diabetes [1]. 

Research on purple eggplant 

(Solanum melongena L) has been widely 

conducted [2] [3], but several areas still 

require further exploration. Using 

plantation waste, such as coconut plants, as 

organic fertilizer for purple eggplant plants 

is especially limited. Previous studies have 

shown that coconut shells, fibres, and even 

coconut water contain nutrients that support 

plant growth [4] [5] [6]. Furthermore, the 

provision of liquid organic fertilizer (LOF) 

from various agricultural wastes has been 

studied in the context of purple eggplant 

plant growth [7] [8] [9]. However, the 

limitations of previous studies on the 

correct dose, frequency of application, and 

effect on harvest yields are still needed to 

optimize its use in purple eggplant 

cultivation. 

Coconut waste products, also known 

as byproducts from coconut fruit, have 

enormous potential. However, the 

processing of these products is still minimal 

due to the community's lack of knowledge 

and technology [10]. Village communities 

must understand how to use 

environmentally friendly local raw 

materials to improve welfare and avoid 

disposal. In addition, coconut waste can 

function as additional nutrients for plants. 

The coconut fruit industry only processes 

the fruit's flesh, but waste such as coconut 
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shells, fibres, and water has yet to be fully 

utilized. Coconut waste, including husks, 

shells, and coir, offers a valuable resource 

for nutrient recovery and sustainable 

farming methods. Once considered 

byproducts, these substances are 

acknowledged for improving soil fertility 

and promoting plant growth [11]. The shells 

and husks of coconuts are a great source of 

vital nutrients. In terms of chemistry, they 

consist of potassium, cellulose, lignin, gas, 

tar, and tannin. They make an excellent 

mineral fertilizer when converted into 

coconut husk ash, which is especially 

helpful for immature plants since it contains 

vital potassium. When used properly, these 

nutrients help improve the soil's fertility and 

structure. By improving the nutritional 

conditions of the soil, this plant-based 

fertilizer encourages the growth of healthier 

plants [12].  

According to recent studies, 500 ml of 

coconut water contains two natural 

hormones, auxin and cytokinin, which can 

be helpful as plant growth hormones [13]. 

Other parts, such as coconut fibre and 

coconut shell, contain essential nutrients, 

such as potassium (K), calcium (Ca), 

magnesium (Mg), sodium (N), and 

phosphorus (P). As good nutrients, coconut 

shells and fibre can be processed into 

products that have a higher effect on plants, 

such as biochar and cocopeat [14] [15]. 

Susilawati et al. (2020) stated that coconut 

shells as biochar and coconut fibre as 

cocopeat with 500 g, can be helpful as plant 

media in addition to being high in potassium 

nutrients and the ability to bind and store 

water firmly, so they can moisturize the soil 

to prevent plants from drying out. Although 

some studies have been conducted on 

coconut waste processing, most research 

focuses only on producing fertilizers and 

organic products. Very little attention is 

paid to the quality and optimal dosage 

required to produce nutrient content. 

However, because there are various 

processes and techniques for adding plant 

nutrients, many research factors do not 

affect plant growth and yield [17]. Response 

surface methodology (RSM) helps identify 

important factors that affect the response 

and interactions between these factors. This 

method is widely applied in various fields, 

including engineering, chemistry, and 

agriculture, for process optimization, 

product improvement, and quality 

improvement [18].  

Several research gaps need further 

exploration in developing organic 

fertilizers, especially those involving the 

Response Surface Methodology (RSM) 

method. For example, the fermentation 

process in making coconut fibre liquid 

organic fertilizer (CFLF) requires optimal 

conditions to produce quality fertilizers. 

Although RSM has been used to optimize 

this process (Yoruklu et al., 2022) [20], 

further research is needed to determine the 

most effective fermentation parameters, 

such as dosage, pH, temperature, and 

fermentation time, to improve the quality 

and effectiveness of CFLF. Furthermore, 

the raw materials used to manufacture 

organic fertilizers affect the nutrient 

composition and effectiveness of the 

fertilizer. Research using RSM to evaluate 

the effect of raw material variations on the 

quality of organic fertilizers is still limited 

[21]. This study fills the gap by using a 

system modelling approach using RSM to 

obtain an optimization model for improving 

the nutritional quality of the planting media 

mixture. Thus, this study looks at the 

utilization of organic waste in planting 

media and how they get the planting method 

with RSM. Further studies are needed to 

determine the optimal combination of raw 

materials in producing high-quality organic 

fertilizers. Currently, the problem in 

agricultural science cannot optimize a 

process from the treatment applied to 

agricultural cultivation. This research aims 

to increase the influence of cocopeat, 

manure, and liquid organic fertilizer 

growing media through a systems approach. 
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MATERIALS AND METHODS 

This research was conducted at the 

Integrated Science Laboratory, Faculty of 

Agriculture, Madako University, Tolitoli, 

from July to December 2024. The materials 

used in this study were coconut water, 

chicken manure, coconut shells, coconut 

fibre, eggplant seeds, and EM4. Supplies 

include research tools such as A12 

tarpaulin, plastic drums, writing tools, 

analytical scales, digital callipers, sieves, 

sacks, machetes, and graters. The raw 

materials of coconut shells, fibre, coconut 

water, and manure were obtained from 

farmers in Lantapan Village, Tolitoli 

Regency. 

1 Feature Selection 

This study uses feature selection to 

select research factors and parameters by 

examining the significant correlation 

between the two. Collecting data requires 

stages such as: 

a. Data collection 

Data retrieval using the scrapping 

technique involves retrieving semi-

structured documents found on web pages 

by taking some data from the scraped 

website. Web scraping is also a method for 

extracting and storing data from the internet 

in a file or database for data analysis [22]. 

Document criteria include the latest 

research journals/books ranging from 2018-

2023 (5 years), and the journals used are 

open-access. The research journal selects 

data from several sources, especially 

research factors and parameters. The data 

will be processed using Statistical Product 

and Service Solutions (SPPS) with 

analytical Chi-Square Test. 

b. Feature Selection Formulation 

The data obtained is then processed 

into a Dataset containing research factors 

and parameters. For more information, see 

Table 1. 

 
Table 1. Data set of research factors and parameters 

No Research Factors Research Parameters 
1 Cocopeat C-organic-analysis 

NPP analysis 
Micronutrient analysis 
Water content analysis 
KTK Analysis 

2 CFLF dosage 
3 Manure dosage 
4 Combination of planting media and manure 
5 Combination of planting media + manure + Liquid organic 

fertilizer 

 

Operation of Response Surface 

Methodology 

The experimental design of factors 

and parameters was created using the 

Design Expert 13 program, with data 

sourced from selecting selected features as 

factors and parameters. The data used for 

factor optimization came from journal data 

that had been collected. Data for each factor 

and parameter were calculated through trial 

and error to determine the minimum and 

maximum limits. Then, these minimum and 

maximum limits were entered into the DX 

13® RSM CCD program to be randomized. 

The optimization results from RSM will be 

continued in the research treatment with 

three replications to ensure better data [23]. 

3 Research Procedures 

Making Cocopeat 

The dried coconut fibre is cut first to 

facilitate the processing process. After that, 

use a wire brush to rub the dried coconut 

fibre. This technique is used to rub the 

coconut fibre in one direction or from two 

directions, according to each person's 

convenience. After that, the fibre and 

powder are separated using a sieve. After 

that, the fine powder is fermented to remove 

tannin. After soaking for 1-2 days, dry the 

cocopeat in the sun until dry [24].  

Making Planting Media 

The soil media was taken from the 

experimental land of the Faculty of 
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Agriculture, Madako University, Tolitoli. 

The soil taken was topsoil with a depth of ± 

20 cm. The soil that had been taken was 

dried and then sieved to remove root 

residues. After that, the soil, cocopeat, and 

manure were mixed according to the 

treatment to be put into polybags. 

Making Coconut Fiber liquid organic 

fertilizer (CFLF). 

Weigh one kilogram of coconut fibre 

outer skin, then add 10 litres of water, 100 

millilitres of local EM-4, and 100 grams of 

brown sugar. The method is as follows: 

1. Put the cleaned coconut fibre into a 

container; 

2. Add 10 litres of water to the brown sugar 

solution; 

3. Add pieces of coconut fibre to the 

solution and 

4. Close the container tightly. The container 

must remain closed and not be exposed 

to direct sunlight. 

5. Wait fifteen days for soaking. 

6. After fifteen days, open the lid of the 

container and observe the soaking 

water. 

7. If the liquid fertilizer is blackish yellow, 

the fertilizer is ready to use [8]. 

4 Physical and chemical analysis 

The nutrient content in the planting 

medium and coconut fibre liquid fertilizer 

tested in the laboratory will be based on 

feature selection data and RSM, which will 

look at which parameters have a significant 

correlation and value (0.05) with the 

research factors [25]. 

5 Application to Plants 

After optimizing the research factors, 

the next step was to apply them directly to 

the plants [26]. Eggplant Plants (Solanum 

melongena L.) were the experimental 

plants. The parameters observed were the 

number of fruits, fruit length, fruit diameter, 

and fruit weight of purple eggplant.  

RESULTS AND DISCUSSION 

The raw materials of coconut shell, 

coconut fibre, coconut water, and manure 

are obtained from farmers in Lantapan 

Village, Baolan District, Tolitoli Regency. 

Fifty articles related to the research factors 

and observed parameters were obtained 

based on the scrapping technique or web 

scrapping used in this study. The source of 

the article was taken from 2018-2023, and 

the relationship between factors and 

responses in the study was obtained. It 

shows that C-organic and NPP Analysis 

have the most data, with 10 and 14 data 

relating to all the factors with feature 

selection using the IBM SPPS 29 

application with the Chi-Square approach. 

Based on the results of the chi-square 

analysis using SPSS, it was found that the 

research factors and parameters were 

interrelated with research parameters with a 

significant value below 0.05. The Pearson 

Chi-Square number with an Asymptotic 

Significance value (2-sided) below 0.05. It 

is concluded that the research factors used 

are the cocopeat + manure planting media 

and coconut fibre liquid organic fertilizer 

(CFLF) factors with strongly related 

responses, namely c-organic (%), nitrogen 

(%), phosphorus (ppm), and potassium 

(ppm) [27]. Determining variables using 

SPPS can help obtain validation yields with 

related factors and parameters [28]. 

1 Optimization Response Surface 

Methodology 

Experimental design factors and 

parameters were created using the Design 

Expert 13 program, with data sourced from 

selecting features as factors and parameters 

[29]. The analysis determined that the 

combination of cocopeat, manure, and 

CFLF resulted in 20 experimental designs 

being implemented. The concentrations 

were processed using RSM, resulting in 20 

treatments to be studied. They are shown in 

Table 1. Furthermore, the data was 

processed using Design Expert 13 software 

to determine the quadratic linear model 

formula. Validation of the prediction model 
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was carried out using a numerical method. 

The numerical method used is the residual 

test, defined as the difference between the 

observation and fit values [30]. A range of 

50-100% concentration was selected for 

each factor, derived from the evaluation of 

related journals and impacting plant 

parameters [31] [32], [33]. A total of 20 

treatments (Ag1-Ag20) have been 

evaluated, and the results of the parameters 

in each treatment, both in the cocopeat, 

manure, and CFLF treatments. Machine 

learning optimization using RSM was used 

to determine the efficiency of the model's 

optimization. Following the optimization 

results, experiments were conducted to 

determine the optimized model's 

applicability [34]. The residual test shows 

that the model is usually distributed—more 

details in Table 2. 

 

Table 2. Result of design actual experimental 
Run Factor 1 

A: 
Cocopeat 
(%) 

Factor 2 
B: 
Manure 
(%) 

Factor 3 C: 
CFLF (%) 

Parameter 
1: C-
organic 
(%) 

Parameter 
2: Nitrogen 
(%), 

Parameter 3: 
Phosphorus 
(ppm) 

Parameter 
4: 
Potassium 
(ppm). 

Ag1 75 32.96 75 6.91 0.6 29.92 67.47 
Ag2 100 50 50 7.24 0.62 28.18 68.79 
Ag3 75 75 117.05 7.57 0.65 34.29 55.67 
Ag4 100 100 50 7.24 0.62 33.55 63.56 
Ag5 75 75 75 7.57 0.65 31.34 66.43 
Ag6 75 75 75 7.9 0.68 29.34 64.83 
Ag7 50 50 50 8.56 0.74 35.56 63.45 
Ag8 32.96 75 75 8.23 0.71 36.44 52.56 
Ag9 75 75 75 7.57 0.65 32.12 54.45 
Ag10 75 117.05 75 6.91 0.6 29.36 55.34 
Ag11 75 75 32.96 8.56 0.74 35.46 66.98 
Ag12 100 100 100 8.56 0.74 33.45 65.43 
Ag13 75 75 75 7.24 0.62 35.37 62.11 
Ag14 50 50 100 7.9 0.68 29.12 65.87 
Ag15 75 75 75 8.23 0.71 33.38 59.23 
Ag16 50 100 100 7.57 0.65 32.67 58.45 
Ag17 75 100 50 7.57 0.65 34.12 57.67 
Ag18 75 75 75 6.91 0.6 35.23 60.11 
Ag19 100 50 100 7.9 0.68 34.45 63.1 
Ag20 117.05 75 75 7.57 0.65 36.66 64.11 

 

The c-organic content with the 

method of adding cocopeat, manure, and 

LOF with a concentration of 50-100% 

ranged from 6.91-8.56%, nitrogen content 

ranged from 0.60-0.74%, Phosphorus 

content ranged from 29.12-36.66 ppm, and 

potassium content ranged from 52.56-68.79 

ppm (Table 2). The most considerable c-

organic content was found in the treatment 

of 50% cocopeat, manure, and CFLF, which 

was 8.56%. Based on the soil research 

centre and stated by Sari et al. (2023), a c-

organic content of more than 5% is included 

in the very high category for fertilizer.  

Based on Table 2, the mixture of 

growing media with low accuracy values 

for c-organic and nitrogen in potting Ag1, 

Ag10, and Ag18 is because of the high 

concentration of CFLF, which causes the 

planting media to become too liquid and 

soft, making the fertilizer analysis process 

not optimal. Then, it continued with the 

lowest phosphorus content obtained by the 

Ag2 potting mixture at 28.18 ppm. It is 

thought to be caused by too much cocopeat, 

which is high in potassium, and manure, 

which is high in nitrogen, so the mixing is 

not balanced, resulting in a decrease in 

phosphorus content. Another thing is 
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caused by too much cocopeat, which causes 

the texture of the fertilizer to become too 

dense and dry. Isa et al. (2021) stated that a 

balanced mixture of plant nutrients will 

increase the chemical content of a potting 

mixture. Research on Panthi et al. (2023)  

potting mixture with a 1:1 ratio reinforces 

this, as it can increase the levels of c-organic 

and nitrogen needed for plant growth. 

According to Kamaluddin et al. (2022), 

their research showed that the combination 

of cocopeat and manure only produces the 

most significant c-organic of 2.34%, while 

in this study, it produces more with the 

combination of cocopeat, manure, and 

CFLF producing 8.56%. 

Furthermore, the nitrogen content 

obtained is 0.14%, while in this study, it is 

0.74%. Cocopeat contains a phosphorus 

content of 0.04% and chicken manure of 

3.21% and obtained in this study 36.66 

ppm, which is quite large on a ppm scale. 

Furthermore, cocopeat contains 0.65% 

K2O, and manure contains 0.55%; this study 

produces 68.79 ppm. Overall, when 

compared, there is an increase and decrease 

in each nutrient content. Additionally, the 

low accuracy value of c-organic, nitrogen, 

and phosphorus is caused by the number of 

raw materials used in the process of making 

planting media, such as the amount of 

organic material added; in this study, only 

using 5 kg of coconut shells and manure and 

coconut fibre of 1 kg. Another problem in 

the field is that the processing of cocopeat, 

manure, and CFLF is made manually with 

limited tools and technology. Hence, c-

organic, nitrogen, and phosphorus content is 

not optimal. It shows that raw materials 

with low nutrient content can produce 

organic fertilizer with nutrient levels that do 

not meet standards.  

Hamim et al (2023) added that if this 

process is not carried out optimally, for 

example, due to inadequate fermentation 

time or less supportive environmental 

conditions, the result is fertilizer with low 

nutrient content. In addition, storing liquid 

organic fertilizer for an extended period can 

cause degradation of nitrogen content, thus 

reducing the fertilizer quality. The high C/N 

ratio in coconut shell and coconut fibre raw 

materials is relatively high, affecting the 

decomposition process during processing. 

Coconut fibre consists of coarse fibres and 

has a reasonably high C/N ratio. According 

to research, the C/N ratio of coconut fibre 

reaches 62.14 [40], and coconut shells have 

a C/N ratio that is even higher than that of 

coconut fibre. Studies show that the C/N 

ratio of coconut shells reaches 122 [41]. 

This high C/N ratio indicates that coconut 

shells and fibre contain more carbon than 

nitrogen, so the decomposition process is 

slow. According to SNI 19-7030-2004, this 

study did not meet the requirements since 

the minimum c-organic level is 9.8% and 

the minimum NPP content is 2% [42]. It still 

falls short of the quality standards for the 

four research parameters as stated in the 

Republic of Indonesia's 2019 Decree of the 

Minister of Agriculture about the minimum 

technical requirements for biological 

fertilizers, organic fertilizers, and soil 

conditioners [43].  

2 Anova Test Results 

The analysis of variance at a 5% error 

level showed that the combination treatment 

of cocopeat, manure, and CFLF had no 

significant effect (P>0.05) on the amount of 

c-organic, nitrogen, and phosphorus. 

Meanwhile, the analysis of variance at a 5% 

error level showed that the combination 

treatment of cocopeat, manure, and CFLF 

had a significant effect (P<0.05) on the 

amount of potassium. Simultaneously, from 

the results of the variance analysis, there are 

four tests to check the significance test: the 

parameter model test, lack of fit test, 

adjusted R2-predicted R2, and adequate 

precision. The P-values for the response 

model for c-organic, nitrogen, and 

phosphorus are 0.1481, 0.1468, and 0.1930, 

respectively, interpreted as insignificant 

(P>0.05). However, for the lack of a fit test 

for the three parameters, it is obtained 
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respectively 0.5901, 0.5549, 0.56440 

(P>0.05), which indicates that the model 

can describe parameter data so that it can be 

concluded that the model obtained is 

suitable for predicting process conditions 

that produce optimum c-organic, nitrogen, 

and phosphorus content. In the meantime, in 

the potassium content parameter, the P-

value for the parameter model test obtained 

0.0111 (P <0.05), which means a significant 

value, and the lack of fit test 0.766 P>0.05). 

The ANOVA test provides many statistical 

and practical advantages in research 

involving more than two groups, such as 

controlling statistical errors and handling 

interactions between variables. Easy 

statistical analysis can determine 

interrelated independent and dependent 

variables [44]. So that the parameter has a 

linear model with a significant effect, more 

details can be seen in Table 3. 

 

Table 3. ANOVA Test of C-organic, Nitrogen, Phosphorus, Potassium 

Parameter Model 
Anova Test 

Significant 
(P<0.05) 

Lack of fit 
(P>0.05) 

Adjusted R2- 
Predicted R2 

Adequate 
precision 

C-organic Quadratic 0.1481 0.5901 0.3208-(-0.4964) 5.5859 
Nitrogen Quadratic 0.1468 0.5549 0.3224-(-0.5392) 5.6083 
Phosphorus Quadratic 0.1930 0.5644 0.2675-(-0.8421) 4.8701 
Potassium Linear 0.0111 0.7466 0.3954-0.2182 7.9865 

 

Table 3 shows that the model with a 

significant effect is the potassium parameter 

with a sig-P value <0.05 linear model. 

According to research by Tamar et al. 

(2023), inadequate experimental design can 

lead to high variability and inaccurate 

parameter estimates. Furthermore, Ani et al. 

(2021) stated that high variation in 

experimental data can mask the actual effect 

of the independent variable on the response, 

resulting in a high p-value in the ANOVA 

test. Yılmaz and Şahan (2020) stated that if 

there is an interaction between unmodeled 

variables, the model may fail to capture the 

actual dynamics of the system, leading to 

insignificant ANOVA results. ANOVA has 

certain assumptions, such as residual 

normality, homoscedasticity, and 

independence. If these assumptions are 

violated, the ANOVA test results may be 

invalid [47]. 

3 Parameter Optimization Results 

It is possible to optimize the nutrients 

from coconut waste. The ideal 

circumstances for increasing plant 

production from coconut plant waste will be 

provided by Response Surface 

Methodology (RSM). The content of c-

organic, nitrogen, phosphorus, and 

potassium has a different model as the 

output of RSM. The result is that the linear 

regression model of potassium content has 

a significant value (P<0.05). In contrast, the 

content of c-organic, nitrogen, and 

phosphorus, which are insignificant 

(P>0.05), produces a quadratic model More 

in Table 4. 

 

Table 4. Model Parameter Result 

Method Parameter Model 

Cocopeat, manure, and 
liquid organic fertilizer 

C-organic Y= 7.56 - 0.13A - 0.05B - 0.03C + 0.25AB + 0.33AC + 
0.17BC + 0.16A2 - 0.19B2 + 0.21C2 

Nitrogen Y= 0.65 - 0.01A - 0.004B - 0.002C + 0.02AB + 0.03AC + 
0.02BC + 0.01A2 - 0.02B2 + 0.02C2 

Phosphorus Y= 32.83 - 0.11A + 0.41B - 0.30C + 0.32AB + 1.76AC - 
0.22BC + 1.09A2 - 1.35B2 + 0.50C2 

Potassium Y= 61.78 + 2.55 - 2.67B - 1.44C 

https://ejournal.unsrat.ac.id/index.php/samrat-agrotek


 
 
Ahmad et al.                     VOLUME 6 NOMOR 2 July - December 2025 

https://ejournal.unsrat.ac.id/index.php/samrat-agrotek 

234 
 

The Table shows that the codes Y, A, 

B, and C are the nutrient content of fertilizer 

(%), cocopeat, manure, and liquid organic 

fertilizer. The quadratic and linear models 

show that the nutrient content of nutrients 

obtained in fertilizer is influenced by the 

interaction between the concentrations of c-

organic, nitrogen, phosphorus, and 

potassium, shown in positive constants in 

the model. The optimal conditions for 

obtaining fertilizer with the highest content 

of c-organic, nitrogen, phosphorus, and 

potassium, respectively, namely 8.684%, 

nitrogen 0.752%, phosphorus 35.052 ppm, 

and potassium 63.216 ppm, are estimated to 

be achieved at a concentration of 50% 

cocopeat, 51.14% manure, and 50% CFLF. 

It is supported by the Desirability value of 

0.823. Figure 1 shows the contour response 

surface on fixed parameters plotted with 

three factors (cocopeat, manure, and CFLF) 

processed using design-expert 13 software. 

If there are many insignificant model terms 

(not counting those required to support 

hierarchy), model reduction may improve 

your model [48]. 

 
Figure 1. Response Surface shows the effect of different concentrations of fertilizer nutrients on c-

organic, nitrogen, phosphorus, and potassium. 

 

Based on the image above (Fig. 1), 

RSM can determine the optimal conditions 

for combining planting media nutrients and 

fertilizers, which shows that factorial and 

linear designs with RSM can also determine 

the optimal conditions. Based on the 

contour plot image of the response surface, 

the characteristics of the stationary point in 

the combination experiment using 

cocopeat, manure, and CFLF are saddle 

points. The graph shows that the increase in 

c-organic, nitrogen, phosphorus, and 

potassium content is not optimal. Based on 

Fig. 1, it can be concluded that the 

maximum response value, namely the 

content of c-organic 7.56%, nitrogen 

0.65%, phosphorus 32.83 ppm, and 61.78 

ppm, was obtained in the combination of 

cocopeat A = 50%, manure B = 51.14% C = 

50%. The treatment did not respond 

positively to increasing the c-organic, 

nitrogen, phosphorus, and potassium 

content. According to Mehrparvar et al., 

(2021)., RSM is a method that can be 

selected to determine the optimal conditions 

influenced by interactions between 

variables  

4 Verification test 

Research conducted using 50% 

cocopeat concentration, 51.13% manure, 

and 50% CFLF, the potassium content test 

results for the linear model verification test 

for fertilizer nutrient concentration was 

63.216 ± 3.73 ppm with an accuracy level 

of 80.18% in comparison to the prediction. 

In model verification, the results of c-
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organic, nitrogen, and phosphorus content 

using 50% cocopeat concentration, 51.13% 

manure, and 50% CFLF were respectively 

8.68±0.44%, 0.75±0.03%, 35.05±2.25 ppm 

with an accuracy level of 11.14%, 0.96%, 

47.57% compared to predictions. The low 

accuracy values of c-organic, nitrogen, and 

phosphorus tests (<50%) indicate that the 

study's model is unsuitable. Verification 

testing is essential in determining the 

validity of RSM optimization results. This 

process helps ensure the reliability of 

statistical model-based decision-making 

and strengthens the confidence that the 

experimental design and model predictions 

are applicable in the field [50]. 

5 Application to Plants 

Based on the results of optimum 

conditions using RSM, the concentration 

conditions obtained were 50% cocopeat, 

51.13% manure, and 50% CFLF. The plants 

used for the experimental test in the field 

were eggplant plants with a simple design 

and three replications. The parameters 

tested on the plants were plant height, 

number of leaves, number of fruits, and fruit 

weight—more in Table 5.  

 

Table 5. Results of observations on purple eggplant plants 

Factors 
Parameters 

Number of fruits 
(unit) 

Fruits length 
(cm) 

Fruit diameter 
(cm) 

Fruit weight (g) 

50% cocopeat, 51.13% 
manure, and 50% 
liquid organic fertilizer 

4,66 20,08 4,31 138,52 

 

 
Figure 2. Purple eggplant observation process 

 

The average value of the number of 

fruits (fruits), fruit length (cm), fruit 

diameter (cm), and fruit weight (g) of purple 

eggplant plants were respectively 4.66 

(fruit), 20.08 (cm), 4.31 (cm), and fruit 

weight 138.52 (g) (Table 5). According to 

the Ministry of Agriculture [51], the 

average number of fruits, fruit length, fruit 

diameter, and fruit weight of purple 

eggplant plants are, respectively, 4-6 pieces, 

20-25 cm, 1.93-2.01 cm, and 264-302 

grams. The study results showed that the 

number of fruits and the fruit length were by 

applicable standards. Furthermore, the fruit 

diameter was more significant than 

expected, and the fruit weight was still by 

expectations—more in Figure. 3. 

The average comparison of purple 

eggplant results between research results 

and the Ministry of Agriculture shows that 

the number of fruits, fruit length, and fruit 

diameter per plant exceed the ministry's 

standards (Fig. 3). However, the fruit's 

weight is still not appropriate. The eggplant 

measurement process is waiting for 

shrinkage due to storage not following the 

procedure. Namely, it is only stored in 

sacks. Cahyono, (2023) agrees that the 

decrease in eggplant fruit weight after 

harvest is a common phenomenon caused 

by several primary factors, such as 
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transpiration and water loss. After being 

harvested, eggplant fruit continues to 

experience transpiration and water 

evaporation from the fruit tissue to the 

surrounding environment. Transpiration 

causes a decrease in water content in the 

fruit, which directly impacts its weight loss. 

In addition, an environment with low 

relative humidity accelerates the 

transpiration rate, thereby accelerating the 

decrease in fruit weight [53]. 

 
Figure. 3. Average comparison of research results and ministry standards on purple eggplant yields 

 

According to Harleni & Maliki, 

(2024), cocopeat, manure, and liquid 

organic fertilizers tend to provide a more 

significant amount of nutrients, especially 

phosphorus and potassium contained in 

cocopeat and CFLF, which can increase 

fruit development from the size and weight 

of the fruit so that fruit quality also 

increases in general. Harahap, (2022) stated 

the provision of cocopeat and manure 

planting media because it plays a good role 

in soil conditions through the help of 

microorganisms so that soil conditions will 

be better. The provision of cocopeat and 

CFLF derived from coconut waste, which is 

high in potassium content, plays an 

important role in photosynthesis and 

strengthens the fruit stalk so that the fruit 

does not fall off [56]. Bahtiar et al. (2023) 

concluded that the formation and elongation 

of fruit are greatly influenced by the 

availability of phosphorus nutrients for the 

photosynthesis process, which produces 

carbohydrates, fats, proteins, vitamins, and 

minerals that are transferred to the fruit 

storage section [58]. Potassium nutrients 

help increase yields in the form of flowers, 

fruits, colors, and flavors, producing 

carbohydrates and proteins that are 

beneficial for fruit growth and can affect the 

enlargement of fruit size and fruit diameter 

[59] [60]. 

CONCLUSIONS 

The conclusion obtained is that the 

nutrient content of the planting media of 

cocopeat, manure, and liquid organic 

fertilizers show a genuine effect on 

increasing the c-organic, nitrogen, and 

phosphorus, potassium of a fertilizer. As a 

result of Response surface methodology 

(RSM), factors such as cocopeat, manure, 

and CFLF only resulted significantly in an 

anova test of potassium parameters 

(P<0.05) with a linear statistical model with 

verification test. The highest content 

obtained was 8.684%, nitrogen 0.752%, 

phosphorus 35.052 ppm, and potassium 

63.216 ppm, respectively. The optimum 

condition was produced at 50% cocopeat, 

51.14% manure, and 50% CFLF. 

Optimization of plant media formulas 
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allows for potential increases in crop yields 

with effective methods based on the 

concentration of fertilizers and plant media 

needed. It will impact large-scale plant 

cultivation; with the availability of 

abundant coconut waste, its use as fertilizer 

and plant media can be developed. 

According to the study, planting media 

should be used with optimization values for 

increased efficiency. The next researcher 

should use improved system design or new 

applications to boost productivity. Future 

studies should incorporate interdisciplinary 

cooperation, such as methods for boosting 

manufacturing capacity through tool design 

and construction. 

ACKNOWLEDGEMENTS 

Directorate General of Higher 

Education, Research and Technology 

(BIMA 2024) and Research and community 

service institution University of Madako 

Tolitoli. 

REFERENCES 

[1] Rahmi N P A, Sulakhudin S and 

Manurung R 2024 Pengaruh 

pemberian kompos ampas tebu dan 

pupuk kandang kambing terhadap 

serapan hara N, P, dan K serta hasil 

terung ungu (Solanum melongena L.) 

di tanah ultisol J. Sains Pertan. 

Equator 13 197–207 

[2] Buulolo T, Fau A and Fau Y T V. 

2022 Pengaruh penggunaan limbah 

cair ampas tahu terhadap 

pertumbuhan tanaman terung ungu 

(Solanum melongena L.) TUNAS  J. 

Pendidik. Biol. 3 1–13 

[3] Sitorus N, Mayly S and Lisdayani L 

2023 Pengaruh jenis pupuk organik 

padat terhadap pertumbuhan 

beberapa varietas tanaman terung 

ungu (Solanum melongena L.) J. 

Agrotek Lestari 9 206–11 

[4] Rahma M Y and Masrury S 2021 

Respon pertumbuhan dan hasil 

tanaman mentimun (Cucumis sativus 

L.) terhadap pemberian pupuk 

kandang sapi dan pupuk organik cair 

sabut kelapa J-Plantasimbiosa 3 78–

87 

[5] Sugiyarto, Firgiyanto R, Cardilac D 

and Salim A 2023 Respon tanaman 

selada hijau (Lactuca sativa L.) 

Terhadap pemberian jenis biochar 

dan dosis pupuk NPK Agrovigor J. 

Agroekoteknologi 16 17–20 

[6] Ningsih E M N and Nugroho Y A 

2021 Pemanfaatan limbah air kelapa 

terfermentasi sebagai zat pengatur 

tumbuh pada tanaman sawi (Brasica 

juncea L.) Agrika 15 11–20 

[7] Ramli N 2023 Penggunaan pupuk 

organik cair sabut kelapa terhadap 

pertumbuhan dan hasil tanaman 

terung ungu (Solanum melongena L.) 

J. Penelit. Agrosamudra 10 40–7 

[8] Junaidi 2021 Pemanfaatan sabut 

kelapa menggunakan mol sebagai 

pupuk organik cair untuk 

pertumbuhan dan hasil terung gelatik 

(Solanum melongena L.) J. Inov. 

Penelit. 1 2263–70 

[9] Nazari A P D, Susylowati S and Putri 

S E 2023 Pertumbuhan dan hasil 

tanaman terung ungu (Solanum 

melongena L.) Dengan pemberian 

pupuk organik cair kulit pisang J. 

Agroekoteknologi Trop. Lembab 5 

82–99 

[10] Sondakh R C, Hayatudin, Ahmad F, 

Kahar, Adnan, Adi M and Fajrin 2021 

Pelatihan kecap dari air kelapa 

sebagai produk unggulan desa di desa 

sese, kabupaten tolitoli Logista J. Ilm. 

Pengabdi. Kpd. Masy. 5 21–30 

[11] Dittakit P, Singkham J, Viriyasuthee 

W and Sangmanee K 2023 Properties 

of biochar from coconut waste and 

application in agriculture ASEAN J. 

Sci. Technol. Reports 26 52–8 

[12] Holatko J, Hammerschmiedt T, 

Kucerik J, Kintl A, Baltazar T, 

Malicek O, Latal O and Brtnicky M 

2023 Fertilisation of permanent 

https://ejournal.unsrat.ac.id/index.php/samrat-agrotek


 
 
Ahmad et al.                     VOLUME 6 NOMOR 2 July - December 2025 

https://ejournal.unsrat.ac.id/index.php/samrat-agrotek 

238 
 

grasslands with digestate and its 

effect on soil properties and 

sustainable biomass production Eur. 

J. Agron. 149 126914 

[13] Walunguru L, Mone M K and 

Abdullah Y 2022 Effect of 

application liquid organic fertilizer of 

fruit waste enriched by organic 

subtances to shallot yield Ecol. 

Environ. Conserv. 28 S1–8 

[14] Rubiyah R, Muliani M, Mahdaliana 

M, Rusydi R and Mainisa M 2023 

Application of liquid organic 

fertilizer from wild banana stem 

waste (Musa acuminate) and coconut 

husk as a culture medium for 

Spirulina platensis Acta Aquat. 

Aquat. Sci. J. 10 235–42 

[15] Patthawaro S, Lomthaisong K and 

Saejung C 2020 Bioconversion of 

agro-industrial waste to value-added 

product lycopene by photosynthetic 

bacterium Rhodopseudomonas 

faecalis and its carotenoid 

composition Waste and Biomass 

Valorization 11 2375–86 

[16] Susilawati A, Maftuah E and Fahmi 

A 2020 The utilization of agricultural 

waste as biochar for optimizing 

swampland: a review IOP 

Conference Series: Materials Science 

and Engineering vol 980 p 012065 

[17] Ahmad F, Sondakh R and Budiarto E 

2021 Aplikasi microorganisme lokal 

akar bambu terhadap kualitas 

tanaman jagung tongkol JAGO 

TOLIS  J. Agrokompleks Tolis 1 66–

70 

[18] Maulinda L, Mardinata H and 

Jalaluddin J 2020 Optimasi 

pembuatan briket berbasis limbah 

ampas tebu menggunakan metode 

RSM (Response surface 

methodology) J. Teknol. Kim. Unimal 

8 21–5 

[19] Yoruklu C H, Ozkaya B and Demir A 

2022 Optimization of liquid fertilizer 

production from waste seaweed: A 

design of experiment based statistical 

approach Chemosphere 286 131885 

[20] Sarah M, Misran E, Maulina S and 

Madinah I 2023 Optimization of 

fermentation condition to produce 

liquid organic fertilizer (LOF) from 

rotten vegetable waste using response 

surface methodology Clean. Eng. 

Technol. 16 100679 

[21] Couto C, Hernández C P, Alves 

Sobrinho R C M, Mendes C R B, 

Roselet F and Abreu P C 2021 

Optimization of a low-cost fertilizer-

based medium for large-scale 

cultivation of the coastal diatom 

Conticribra weissflogii using 

response surface methodology and its 

effects on biomass composition J. 

Appl. Phycol. 33 2767–81 

[22] Hokijuliandy E, Napitupulu H and 

Firdaniza F 2023 Analisis sentimen 

menggunakan metode klasifikasi 

support vector machine (svm) dan 

seleksi fitur Chi-square SisInfo  J. 

Sist. Inf. dan Inform. 5 40–9 

[23] Fattahwa A, Wahyudie I A and 

Arriyani Y F 2023 Prediksi kadar PH 

air dengan response surface 

metodhologi (RSM) menggunakan 

cangkang kacang sacha inchi sebagai 

aktivasi Din. Tek. Mesin Unkhair 8 

42–29 

[24] Kuntardina A, Septiana W and Putri 

Q W 2022 Pembuatan cocopeat 

sebagai media tanam dalam upaya 

peningkatan nilai sabut kelapa J. 

Pengabdi. Kpd. Masy. 6 145–54 

[25] Fan H, Zhang Y, Li J, Jiang J, 

Waheed A, Wang S, Rasheed S M, 

Zhang L and Zhang R 2023 Effects of 

organic fertilizer supply on soil 

properties, tomato yield, and fruit 

quality: a global meta-analysis 

Sustain. 15 2556 

[26] Kahar K, Ahmad F and Mustamin M 

2022 Pengaruh pemberian pupuk 

organik cair terhadap pertumbuhan 

dan hasil tanaman kacang hijau 

https://ejournal.unsrat.ac.id/index.php/samrat-agrotek


 
 
Ahmad et al.                     VOLUME 6 NOMOR 2 July - December 2025 

https://ejournal.unsrat.ac.id/index.php/samrat-agrotek 

239 
 

(Vigna radiata L) Cendekia eksakta 7 

1–7 

[27] Anggraini V, Dassanayake S, 

Emmanuel E, Yong L L, Kamaruddin 

F A and Syamsir A 2023 Response 

surface methodology: the 

improvement of tropical residual soil 

mechanical properties utilizing 

calcined seashell powder and treated 

coir fibre Sustain. 15 3588 

[28] Kumar G S, Mehera B and Kumar P 

2023 Effect of organic manures on 

growth and yield of rice varieties 

(Oryza sativa L.) And yield validation 

using SPSS model. Int. J. Environ. 

Clim. Chang. 13 206–13 

[29] Perkasa B H, Kusnadi J and Murtini 

E S 2021 Optimasi penambahan 

kitosan dan lama perendaman 

terhadap fisikokimia cabai keriting 

(Capsicum annuum L.) menggunakan 

RSM J. Pangan dan Agroindustri 9 

13–24 

[30] Tamar A N, Karbasi M, Khani M R, 

Hamzehlouyan T and Shokri B 2023 

Response surface methodology 

(RSM) for optimizing ozone-assisted 

process parameters for formaldehyde 

removal J. Environ. Heal. Sci. Eng. 

21 475–84 

[31] Nasution Y and Tammin T P 2022 

Pengaruh media tanam sabut kelapa 

(cocopeat) dan pupuk kandang 

terhadap pertumbuhan dan produksi 

tanaman cabai rawit J. Ilm. Hijau 

Cendekia 7 41–5 

[32] Shafira W, Akbar A A and Saziati O 

2021 Penggunaan cocopeat sebagai 

pengganti topsoil dalam upaya 

perbaikan kualitas lingkungan di 

lahan pascatambang di desa toba, 

kabupaten sanggau J. Ilmu Lingkung. 

19 432–43 

[33] Mat jusoh M shahmihaizan, Nordin 

M N, Wan Ahamad W M A and 

Hamid M A 2021 Comparison study 

on fiber and cocopeat from young 

coconut husks and old coconut husks 

Adv. Agric. Food Res. J. 2 a0000216 

[34] Ganasen N, Krishnaraj L, Onyelowe 

K C and Stephen L U 2024 Machine 

learning optimization of bio-

sandcrete brick modelling using 

response surface methodology Sci. 

Rep. 14 3438 

[35] Sari R, Maryam and Yusmah R A 

2023 Penentuan c-organik pada tanah 

untuk meningkatkan produktivitas 

tanaman dan keberlanjutan umur 

tanaman dengan metoda 

spektrofotometri UV VIS J. Teknol. 

Pertan. 12 11–9 

[36] Isa M M, Kasim K F, Muttalib M F A 

and Jaafar M N 2021 Physical and 

chemical properties of different 

media mixture as D growing medium 

for containerized plant AIP 

Conference Proceedings vol 2339 

(American Institute of Physics Inc.) p 

1 

[37] Panthi S, Neupane P and Bhusal A 

2023 Effect of different nutrient 

media in growth and health of tomato 

seedlings in arghakhanchi district 

(Nepal) Asian J. Agric. Hortic. Res. 

10 40–8 

[38] Kamaluddin N N, Hindersah R, 

Cahayaningrum D N, Purba P S J, 

Wibawa D I and Setiawati M R 2022 

Karakterisasi media tanam dari 

kombinasi cocopeat dan pupuk 

kandang ayam Soilrens 20 16–24 

[39] Hamim J A, Gubali H and Jamin F S 

2023 Analisis pertumbuhan tanaman 

kacang hijau (Vigna radiata L.) pada 

pemberian beberapa jenis pupuk 

organik cair J. Lahan Pertan. Trop. 1 

10–6 

[40] Tarigan S M, Aznur T Z and Umami 

R 2021 Efektivitas aplikasi biochar 

tempurung kelapa pada media tanam 

terhadap pertumbuhan dan serapan 

hara N di pembibitan utama kelapa 

sawit (Elaeis guineensis Jacq.) J. 

Agro Estate 5 110–21 

[41] Maylita D.J D and Hidayah E N 2023 

https://ejournal.unsrat.ac.id/index.php/samrat-agrotek


 
 
Ahmad et al.                     VOLUME 6 NOMOR 2 July - December 2025 

https://ejournal.unsrat.ac.id/index.php/samrat-agrotek 

240 
 

Pengaruh waktu pengomposan dan 

perbandingan debu sabut kelapa 

dengan kotoran kambing terhadap 

kualitas pupuk organik Envirous 2 

15–20 

[42] Rahyuni D, Lusiana L, Yuniyarti S 

and Zulkoni A 2023 Pengaruh 

mikroorganisme lokal (MOL) 

terhadap kualitas kompos daun jati 

(Tectona grandis) kering J. Rekayasa 

Lingkung. 23 46–55 

[43] Fauziah N O, Rusdiono N N, 

Simarmata T and Fitriatin B N 2022 

Mass production media of 

biofertilizer n fixer azotobacter sp. 

From rhizosphere in indonesia J. 

Budid. Pertan. 18 13–7 

[44] Hanik N R, Eskundari R D and 

Wiharti T 2022 The effect of planting 

media composition on the growth of 

Dendrobium sp. Orchid seedlings J. 

Biol. Trop. 22 485 – 493 

[45] Ani K A, Agu C M, Esonye C and 

Menkiti M C 2021 Investigations on 

the characterizations, optimization 

and effectiveness of goat manure 

compost in crude oil biodegradation 

Curr. Res. Green Sustain. Chem. 4 

100120 

[46] Yılmaz Ş and Şahan T 2020 

Utilization of pumice for improving 

biogas production from poultry 

manure by anaerobic digestion: A 

modeling and process optimization 

study using response surface 

methodology Biomass and Bioenergy 

138 105601 

[47] Halawa M, Fau A and Sarumaha M 

2022 Pengaruh penggunaan kulit 

pisang kepok (Musa parasidiaca) 

sebagai pupuk organik cair terhadap 

pertumbuhan tanaman sawi hijau 

(Brassica juncea L.) TUNAS  J. 

Pendidik. Biol. 3 58–66 

[48] Thi Thuy Van N, Gaspillo P asa, 

Thanh H G T, Nhi N H T, Long H N, 

Tri N, Thi Truc Van N, Nguyen T T 

and Ky Phuong Ha H 2022 Cellulose 

from the banana stem: optimization of 

extraction by response surface 

methodology (RSM) and 

charaterization Heliyon 8 e11845 

[49] Mehrparvar M, Rokhzadi A and 

Mohammadi K 2021 Reduced N 

application rate in sunflower 

production through supplying P and 

K need and dense-planting: a 

modeling and optimization approach 

by RSM J. Soil Sci. Plant Nutr. 21 

1353–1367 

[50] Mu Y, Zeng C, Qiu R, Yang J, Zhang 

H, Song J, Yuan J, Sun J and Kang S 

2023 Optimization of the 

fermentation conditions of huaniu 

apple cider and quantification of 

volatile compounds using HS-SPME-

GC/MS Metabolites 13 998 

[51] Gunawan I 2023 Pengaruh Pemberian 

Poc Buah Pepaya Dan Pupuk Organik 

Ampas Teh Terhadap Pertumbuhan 

Dan Produksi Tanaman Terung Ungu 

(Solanum melongena L.) J. Biol. 

Educ. Sci. Tecnol. 6 

[52] Cahyono M 2023 Optimizing Growth 

and Yield of Purple Eggplants using 

Rice Washing Water as Organic 

Fertilizer Indones. J. Innov. Stud. 23 

[53] Sulistyono A, Putri K A and S. D P 

2023 Effect of liquid organic fertilizer 

type and concentration on the growth 

and production of purple eggplant 

(Solanum melongena L.) J. Tek. 

Pertan. Lampung (Journal Agric. 

Eng. 12 997–1009 

[54] Harleni and Maliki I 2024 Respon 

Pertumbuhan Tanaman Terong 

Unggu ( Solanum melogena L ) 

Terhadap Pemberian Pupuk Kandang 

Sapi Dan Pupuk Organik Cair (POC) 

Agrosasepa 2 1–8 

[55] Harahap P 2022 Efektivitas media 

tumbuh cocopeat terhadap produksi 

tanaman cabai rawit (Capsicum 

frutescens L.) dalam pot J. 

agroplasma 9 239–44 

[56] Jamaludin J and Ranchiano M G 2021 

https://ejournal.unsrat.ac.id/index.php/samrat-agrotek


 
 
Ahmad et al.                     VOLUME 6 NOMOR 2 July - December 2025 

https://ejournal.unsrat.ac.id/index.php/samrat-agrotek 

241 
 

Pertumbuhan tanaman vanili (Vanilla 

planifolia) dalam polybag pada 

beberapa kombinasi media tanam dan 

frekuensi penyiraman menggunakan 

teknologi irigasi tetes. J. Agro Ind. 

Perkeb. 9 65–72 

[57] Bahtiar, Wasi’an and Palupi T 2023 

Upaya peningkatan hasil bawang 

merah pada tanah alluvial melalui 

penambahan pupuk kandang ayam 

dan cocopeat Agrofood 5 12–8 

[58] Sugianto D, Sulistyono A and Triani 

N 2022 Respon pertumbuhan dan 

hasil tanaman cabai rawit (Capsicum 

frutescens L.) Dan dosis pupuk 

organik cair limbah buah pisang J. 

Pertan. Agros 24 939–45 

[59] Habibah H, Heiriyani T and Nurlaila 

N 2022 Respon pertumbuhan jagung 

manis (zea mays saccharata sturt.) 

pada pemberian pupuk NPK, pupuk 

kandang, campuran pupuk NPK dan 

pupuk kandang. Agroekotek View 5 

26–35 

[60] Firdaus M, Sofyan A and Jumar J 

2021 Pemanfaatan arang sekam padi 

dan pupuk organik cair (POC) 

bonggol pisang terhadap 

pertumbuhan vegetatif tomat 

(Lycopersicum esculantum Miil) 

Agroekotek View 4 79–83 

.

 

https://ejournal.unsrat.ac.id/index.php/samrat-agrotek

