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IMPORTANT 
To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of 

“Meeting ID or Personal link Name’’ and solidify the session. 

The presentation will have 10 minutes . 

The Zoom application is free and no need to create an account. 

The Zoom application can be used without registration. 

The application works on tablets, phones and PCs. 

Speakers must be connected to the session 10 minutes before the presentation time. 

All congress participants can connect live and listen to all sessions. 

 

TECHNICAL INFORMATION 

Make sure your computer has a microphone and is working. 

You should be able to use screen sharing feature in Zoom. 

Attendance certificates will be sent to you as pdf at the end of the congress. 

 
ÖNEMLİ 

Kongremizde Yazım Kurallarına uygun gönderilmiş ve bilim kurulundan geçen bildiriler için 

online (video konferans sistemi üzerinden) sunum imkanı sağlanmıştır. 

Online sunum yapabilmek için https://zoom.us/join sitesi üzerinden giriş yaparak “Meeting ID 

or Personal Link Name” yerine ID numarasını girerek oturuma katılabilirsiniz. 

Sunumlar için 10 dakika süre ayrılmıştır. 

Zoom uygulaması ücretsizdir ve hesap oluşturmaya gerek yoktur. 

Zoom uygulaması kaydolmadan kullanılabilir. 

Uygulama tablet, telefon ve P ’lerde çalışmaktadır. 

Sunum yapacakların sunum saatinden 10 dk önce oturuma bağlanmış olmaları gerekmektedir. 

Tüm katılımcılar oturumlara online katılıp dinleyebilir. 

 

Kongreye katılım zorunludur, katılım sağlamayan katılımcılarımıza Kongre Katılım Belgesi 

gönderilmeyecektir. 

 

TEKNİK BİLGİLER 
Bilgisayarınızda çalışır durumda mikrofon bulunmalıdır. 

Zoom'da ekran paylaşma özelliği kullanılabilmelidir. 

Katılım belgeleri kongre sonunda tarafınıza pdf olarak gönderilecektir. 
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COMPARISON OF THE USE OF SOLID AND LIQUID ORGANIC FERTILIZERS IN 

MEASUREMENT OF BULK DENSITY AND SOIL INFILTRATION CAPACITY IN GAPOKTAN 

SUMBER MAKMUR UPTD KPH BATUTEGI, LAMPUNG PROVINCE  

 

Elisa Purnomo Sari
1
,  

Duryat
1
,  

Rommy Qurniati
1
, 

 Robithotul Huda
2
 

1
University of Lampung, Faculty of Agriculture, Department of Forestry, Bandar Lampung, Indonesia 

2
Yayasan Inisiasi Alam Rehabilitasi Indonesia 

*email: elisaprnm7@gmail.com 

ABSTRACT 

Coffee agroforestry is an agricultural system that combines coffee plants with trees or other plants, 

which is considered to increase land productivity and sustainability. However, soil conditions in agroforestry 

vary, affecting plant growth and crop yields. Bulk density and soil infiltration capacity are important parameters 

in evaluating soil conditions. Bulk density influences porosity and the ability of plant roots to penetrate the soil, 

while infiltration capacity influences water availability for plants and erosion control. This research aims to 

evaluate the effect of solid organic fertilizer (POP) and liquid organic fertilizer (POC) on bulk density and soil 

infiltration capacity in two types of coffee agroforestry land, namely fertile land and critical land.   The research 

was conducted at Gapoktan Sumber Makmur KPH Batutegi, Lampung Province, on coffee agroforestry land 

with two types of soil. Two types of organic fertilizer are applied at certain doses to coffee plants. Bulk density 

and soil infiltration rate were measured before and after treatment. Before treatment, bulk density in fertile land 

was lower than in critical land. However, after treatment, changes occurred. On critical land, POC produces a 

significant reduction in bulk density, while on fertile land, POP produces a significant reduction. Soil 

infiltration rates have also changed, where POC is more effective on critical land and POP is more effective on 

fertile land. Treatment with POP or POC affects the bulk density and infiltration rate of the soil, depending on 

the initial soil conditions. The choice of organic fertilizer type must be adjusted to the type and condition of the 

soil to increase the productivity and sustainability of coffee agroforestry land. 

Keyword: Solid organic fertilizer, liquid organic fertilizer, bulk density, soil infiltration capacity. 
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INTRODUCTION 

Coffee agroforestry is an agricultural system that combines coffee plants with trees or other crops (Sales 

et al., 2013). This system is known to enhance land productivity and sustainability (Brown et al., 2018). 

However, soil conditions in agroforestry areas vary widely, affecting plant growth and crop yields (Bajdoliya et 

al., 2017). Two important parameters in assessing soil conditions are bulk density and soil infiltration capacity. 

Bulk density is the mass of soil per unit volume, which affects porosity and the ability of plant roots to penetrate 

the soil. Meanwhile, infiltration capacity is the soil's ability to absorb water, which influences water availability 

for plants and erosion control. 

Fertile soil is able to support plant growth well, provide sufficient nutrients, and maintain a stable soil 

structure. On the other hand, critical soil tends to be of poor quality, with a structure that is easily eroded, low 

organic matter content, and low infiltration capacity. This condition can significantly affect plant productivity. 

Bulk density (soil weight) and soil infiltration capacity are two important parameters that reflect the physical 

quality of the soil. High bulk density indicates dense soil and little pore space, which can inhibit root growth 

and the movement of water and air in the soil. Low infiltration capacity indicates poor soil ability to absorb 

water, which can cause erosion and nutrient loss. 

This research was carried out on coffee agroforestry land in Gapoktan Sumber Makmur KPH Batutegi, 

with a focus on two types of land, namely fertile land and critical land. Fertile land is land with closed canopy 

cover and has received organic fertilizer applications for the last three years, while critical land is land with 

open canopy cover which has only been managed using chemical fertilizers and never used organic fertilizers. 

Organic fertilizer has an important role in improving soil structure and increasing organic matter content, which 

in turn can increase bulk density and soil infiltration capacity. 

In this research, 4 kg of solid organic fertilizer was applied per plant and 200 ml of liquid organic 

fertilizer per plant. The aim of this research is to measure and compare the values of bulk density and soil 

infiltration capacity before and after fertilizer application, as well as to determine the most effective type of 

fertilizer for each type of land. 

By understanding the effect of giving organic fertilizer on soil quality on fertile and critical land, it is 

hoped that the results of this research can provide appropriate recommendations for farmers in land 

management. Improving soil quality will not only increase the productivity of coffee plants, but will also 

contribute to environmental sustainability and food security in the area. 

METHODOLOGY 
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Time and Location of Research 

This research was conducted from November 2023 to February 2024 at the UPTD KPH Batutegi, 

Lampung Province, specifically at the Sumber Makmur farmer group association which was fostered by the 

Indonesian Rehabilitation Nature Initiation Foundation (YIARI). A map of the research location can be seen in 

Figure 1. 

 

Figure 24. Location Map 

 

Research Tools and Objects 

The tools used in this research included sample rings, plastic sample bags, soil shovels/scoops, knives, 

and cameras. The research object was coffee agroforestry land in Gapoktan Sumber Makmur, with soil samples 

taken from two types of fertilization treatment, namely soil given solid organic fertilizer and soil given liquid 

organic fertilizer. 

Experimental design 

This research adopted an experimental approach to evaluate the effectiveness of solid organic fertilizer 

(POP) and liquid organic fertilizer (POC) in an agroforestry system with two types of soil, namely fertile and 

critical soil. In this experiment, the treatment doses used were as follows: for Land I, P1 was the control without 

fertilizer, P2 was the application of 4 kg POP per plant, and P3 was the application of 200 ml POC per plant. 

Meanwhile, for Land II, C1 is the control without fertilizer, C2 is the application of 4 kg POP per plant, and C3 

is the application of 200 ml POC per plant. The treatment design in this experiment is presented in Table 1.  
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Table 1. Treatment Design in Randomized Group Design (RGD) 

Type of Land Control Plot POP Plot POC Plot 

Land I = Open 

Agroforestry Land 
0 kg/plant 4 kg/plant 200 ml/plant 

Land II = Closed 

Agroforestry Land 
0 kg/plant 4 kg/plant 200 ml/plant 

 

Data Type 

The data used in this research includes primary data consisting of soil physical properties, with variables 

including soil infiltration capacity and bulk density. 

Experimental Implementation 

• Laying of experimental plots  

Experimental plots were selected uniformly based on the age of the plants and the varieties planted. The 

experimental plots came from two coffee farmers who had different land covers and fertilizer use histories. 

Land I is an agroforestry land with closed canopy cover and has applied organic fertilizer, while Land II is 

agroforestry land with open canopy cover and has never used organic fertilizer. 

• Initial Parameter Measurement (Before) 

1. Measurement of soil fertility 

Soil fertility is measured by taking whole soil samples which will be tested for their physical properties. 

All soil samples were taken from areas that had not received any treatment. Intact soil samples refer to soil 

taken in its entirety and represent conditions in the field, including soil structure, moisture and porosity 

(Agricultural Research and Development Agency, Ministry of Agriculture, 2014). The process of taking whole 

soil samples is carried out by cleaning the surface of the soil and placing the sample ring on top, then pressing it 

using the auxiliary ring so that all parts of the sample ring enter the soil. Next, the soil is excavated to remove 

the sample ring completely and level any excess soil that may be above and below the sample ring (Henrianto et 

al., 2019). 

2. Parameter measurement 

The parameters tested were soil infiltration rate and bulk density. Soil infiltration rate is the soil's ability 

to absorb water within a certain period of time, which influences groundwater formation. Factors such as rain 

duration, vegetation cover, type and intensity of rain, and previous soil moisture influence the infiltration 
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capacity of the soil. Optimal infiltration is important for preventing erosion, increasing soil water retention, and 

supporting healthy plant growth. 

Bulk density is the ratio between dry soil weight and total soil volume, including the volume of soil 

pores. Bulk density measurements involve taking a soil sample from a profile using a sample ring, followed by 

drying and measuring the weight of the sample to calculate the bulk density. The classification of soil physical 

property parameters refers to the soil fertility criteria established by the Agricultural Research and Development 

Agency of the Ministry of Agriculture (2014), which are presented in Table 2.  

Table 2. Criteria for Soil Physical Properties 

Parameter Grade 

Soil 

infiltration 

rate 

(cm/hour) 

Very 

slow 
Slow 

Its 

slow 
Currently 

Medium 

fast 
Fast 

Very 

fast 

<0.1 0.1-0.5 0.5-2.0 0.2-6.0 0.6-12.5 
12.5-

25.0 
>25.0 

Bulk density 
Light Currently Weight 

Very 

weight  

<0.9 0.9-1.2 1.2-1.4 1.4 

 

Treatment 

The treatment given in this research was solid organic fertilizer (POP) and liquid organic fertilizer 

(POC) which were prepared through a fermentation process. Making POP involves ingredients such as goat 

dung, gamal leaves, banana stems, EM-4, brown sugar or molasses, and green grass. Meanwhile, making POC 

uses ingredients such as goat urine, rice field snails, chicken egg shells, fish stomach contents, vegetable scraps, 

chicken intestines, EM-4, brown sugar, gamal leaves, banana stems and fermipan. 

After the fermentation process is complete, the fertilizer can be used on plants according to the dosage 

determined in the experimental design. The application of solid organic fertilizer is done by making a fertilizer 

hole around the plant and inserting the appropriate dose of solid organic fertilizer into the hole. Meanwhile, the 

application of liquid organic fertilizer is done by dissolving the specified dose in 1 liter of water, then pouring it 

on the bottom of the stem close to the plant roots. 

Final Parameter Measurement (After) 

The final parameter measurement process is carried out using steps similar to the initial parameter 

measurements. The difference at this stage lies in measuring the soil and coffee plants that have received 
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treatment. Thus, after an observation period of 10 weeks, a comparison of the bulk density and infiltration 

capacity values was carried out before and after treatment. 

Data analysis 

Data analysis was carried out through a comparative descriptive approach, where comparisons were 

made between the use of POP and POC to determine which fertilizer was more effective. This is evaluated 

based on the results of sampling at the initial and final stages of the experiment. 

RESULT AND DISCUSSION 

1. Bulk Density 

The results of calculating bulk density values on the fertile and critical land of Gapoktan Sumber 

Makmur are presented in table 3 below.  

Table 3. Bulk density of soil 

Land Type Bulk Density Categori 

Critical Land 

control plot 1,175 g.cm
3 

Medium 

After POC 1,038 g.cm
3
 Medium 

After POP 1,098 g.cm
3
 Medium 

Fertile Land 

control plot 1,170 g.cm
3
 Medium 

After POC 1,083 g.cm
3
 Medium 

After POP 1,016 g.cm
3
 Medium 

The results of soil bulk density measurements show differences between fertile land and critical land 

before treatment. The bulk density on fertile land is lower (1.170 g/cm³) compared to critical land (1.175 

g/cm³), indicating that there is a larger total pore space on fertile land. Bulk density is an indicator of soil 

density that describes how tightly the soil particles are arranged. After treatment and observation for 10 weeks, 

changes occurred. On critical land, plots given liquid organic fertilizer (POC) showed a more significant 

reduction in bulk density compared to plots given solid organic fertilizer (POP), whereas on fertile land, the 

results were the opposite. All bulk density values fall into the "medium" category, which indicates good soil 

conditions for plant growth because it provides sufficient pore space for water and air. 

However, after treatment and observation for 10 weeks, changes occurred. On critical land, plots that 

received liquid organic fertilizer (POC) showed a more significant reduction in bulk density compared to plots 

that received solid organic fertilizer (POP), with bulk density reaching 1.038 g/cm³ for POC and 1.098 g/cm³ for 
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POP. On the other hand, on fertile land, the results were the opposite, where plots given solid organic fertilizer 

(POP) showed a more significant decrease compared to plots given liquid organic fertilizer (POC), with bulk 

density reaching 1.016 g/cm³ for POP and 1.083 g/cm³ for POC. 

Differences in results from using the same dose and type of fertilizer in different locations can be caused 

by several factors. First, differences in soil chemical properties, such as pH, nutrient content, and soil texture, 

can influence the response to fertilizer. Second, site altitude influences local microclimate and environmental 

conditions, which influence soil processes. The history of soil management also plays a role, as previous 

fertilizer use influences soil health. Lastly, interactions between fertilizer and soil components influence 

fertilizer effectiveness, with healthier soil tending to respond better to fertilizer applications. 

2. Soil Infiltration Rate 

The results of calculating the average value of soil infiltration rate on fertile and critical land of 

Gapoktan Sumber Makmur are presented in table 4 below.  

Table 4. Measurement of average soil infiltration rate  

Plot Critical Land (cm/m) Fertile Land (cm/m) 

Control 0,81 0,98 

POC 0,98 1,05 

POP 0,88 1,18 

In table 4, the results of measuring the average soil infiltration rate are presented. The results show that 

before being treated, fertile land had a higher soil infiltration rate than critical land, with a percentage of 0.98 

cm/minute for fertile land and 0.81 cm/minute for critical land. However, after treatment, the results on critical 

land were more suitable for using liquid organic fertilizer (POC) because there was an increase in soil 

infiltration rate compared to using solid organic fertilizer (POP) with a percentage of 0.98 cm/minute for POC 

and 0.88 cm/minute for POP . On fertile land the results are actually the opposite, because the increase in soil 

infiltration rate is more significant by using solid organic fertilizer (POP) compared to using liquid organic 

fertilizer (POC), with a percentage of 1.18 cm/minute for POP and 1.05 cm/minute for POC . 

The difference in land cover on critical land and fertile land is one of the factors in the difference in soil 

infiltration rate values before treatment, where on critical land the land cover is slightly open, while on fertile 

land the land cover is quite closed. This is in line with the statement Budianto et al. (2014) that vegetation cover 

has a large role in determining the infiltration rate. Other factors are soil texture, soil organic matter, soil water 

content, mass density, particle density, and soil porosity Prakarsa et al. (2021).  



 
3. BİLSEL INTERNATIONAL TRUVA SCIENTIFIC RESEARCHES and INNOVATION CONGRESS  

25-26 MAY, 2024, ÇANAKKALE/TÜRKİYE 

 

 
 

 
https://bilselkongreleri.com/ 

 

1681 

The difference in values could also arise because when research on control plots was carried out in the 

dry season in accordance with the statement Ritawati et al. (2012) the infiltration process was also influenced by 

natural factors including climate (especially rainfall) as well as differences in height and slope of the land 

affecting the infiltration rate at each land use. 

Furthermore, after being given treatment, the results were that there were significant differences in the 

use of fertilizer types on each land. The significant difference in increasing the infiltration rate, namely the use 

of liquid organic fertilizer (POC) on critical land and solid organic fertilizer (POP) on fertile land, is caused by 

the initial condition of the soil and how each type of fertilizer interacts with the soil. Liquid organic fertilizer is 

more effective on critical land because of its ability to quickly improve soil structure and increase the activity of 

microorganisms. On the other hand, solid organic fertilizer is more effective on fertile land because it can 

provide long-term improvements to already good soil structure and provide nutrients in a sustainable manner. 

CONCLUSION 

1. Before treatment, the bulk density on fertile land (1,170 g/cm³) was lower than on critical land 

(1,175 g/cm³). After treatment, critical land is more suitable for using liquid organic fertilizer (POC) with a 

reduction in bulk density to 1.038 g/cm³. Fertile land is more suitable for using solid organic fertilizer (POP) 

with a reduction in bulk density to 1.016 g/cm³. 

2. Before treatment, fertile land had a higher soil infiltration rate (0.98 cm/minute) compared to 

critical land (0.81 cm/minute). After treatment, on critical land, liquid organic fertilizer (POC) increased the soil 

infiltration rate more significantly (0.98 cm/minute) than solid organic fertilizer (POP) (0.88 cm/minute). On 

fertile land, solid organic fertilizer (POP) provides a greater increase in soil infiltration rate (1.18 cm/minute) 

compared to liquid organic fertilizer (POC) (1.05 cm/minute). 
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