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Abstract. Peatlands in the vast area of West Kalimantan can be utilized especially in Kubu 

Raya Regency is the Longan plantation. This study aims to determine soil fertility based 

on the physical and electrical properties of the soil. The parameters to be examined are 

specific gravity using ASTM method D-854-02 Pycnometer, EC value using conductivity 

meter, Cation Exchange Capacity (CEC) using Titrimetry/PU 3011  method, and C-

Organic using Spectrophotometry method. Based on the results of the study it was found 

that the KL 1 sample had a specific gravity of 0.28 gcm-3, a CEC of 28.61 me 100g-1, and 

C-Organic of 42.14%. In the sample KL 2 has a specific gravity of 0.38 gcm-3, CEC of 

15.79 me 100g-1, and C-Organic 14.16%. EC values have a range of 0.01 - 0.19 dSm-1. The 

results showed that the physical and electrical properties of the soil can be used to 

determine soil fertility.  
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1 Introduction 

The level of land demand is getting higher in various sectors due to the government, private 

sector, and the community to clear land in peat forest areas [1]. Peat soil is soil that contains 

more than 65% of organic matter from its total dry weight and contains more than 0.5 m [2]. 

Peatlands are formed in swampy lowlands. However, it is possible to be found on tidal plains 

which are usually shallow to moderate topogenic peat. In general peat soils are found in the 

lowlands along the coast between large rivers in the form of ombrogen peat with moderate to 

very deep depth [3]. Peatlands in Indonesia are the largest peatlands in the tropical zone with an 

area of 21 million ha [4]. The center of peatlands in Indonesia is on three large islands, namely 

Sumatra (35%), Kalimantan (32%), Papua (30%), and other islands (3%) [5]. Peatlands are 

widely used for the cultivation of plantation crops, like as Rubber plantation in Central 

Kalimantan [6]. The extent of peatlands in Indonesia needs to be utilized so that peatlands can 

produce economic benefits and not be burned carelessly. Peatlands are widely used for the 

cultivation of plantation crops. Besides peatlands also have good potential to be used as food 
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crop cultivation land [7]. One of the uses of peatland in Kubu Raya Regency, West Kalimantan 

is to make it into a Longan plantation. 

Longan is a plant that is included in the commodity holtikutura which has a high economic 

value and has quite a lot of species in Indonesia [8]. Longan (Dimocarpus longan Lour) is a 

plant that can live more than 50 years, has hard woody stems and tree height can reach more 

than 15 meters. Longan plants have many branches and form a dense canopy [9]. Longan plants 

can live in almost all types of soil, but suitable soil conditions for longan plants are clay soils, 

which are not sandy soil, or on andosol and latosol soil types. Basically, longan plants need 

fertile soil, contain a lot of organic substances, are porous, have an acidity level of 5.5 - 6.5, and 

have good aeration and drainage [10]. 

Utilization of peat soils for plantations needs to know the physical properties of the land to 

be used. The condition of peat soil which has a low fertility rate [11] causes the need for further 

research on the characteristics of peat soils that are suitable for use as a Longan plantation in 

the West Kalimantan region. Much research has been carried out to determine soil fertility, 

generally conducting analyzes based on chemical properties. Therefore, in this study, an 

analysis of the physical and electrical properties of peat is carried out to determine soil fertility. 

Physical and electrical properties to be analyzed are specific gravity, electrical conductivity 

(EC), Cation Exchange Capacity (CEC), and C-Organic values. 
 

2 Methods 

Soil samples were taken from the peatland area in Jalan Paku Alam, Kuala Dua Village 

Sungai Raya District, Kubu Raya Regency, West Kalimantan with coordinates 00°12'41,735"S 

and 109°23 '33,484"E, this study can be seen Figure 1. Soil samples taken from the results of 

drilling or coring to a depth of 550 cm at one point. Soil samples for measurement of specific 

gravity, KTK, and C-Organic are divided into two soil samples namely KL 1 and KL 2. The KL 

1 sample is a soil sample at 0 - 350 cm depth while the KL 2 sample is a soil sample at 350 - 

550 cm depth 

 

Fig. 1. Soil sampling location map. 

Measurement of specific gravity was carried out at the Bandung tekMIRA Laboratory using 

the ASTM D-854-02 Pycnometer method. Measurements were made by weighing an empty 



 

 

 

 

Pycnometer bottle (W1). Fill the pycnometer with distilled water until it is full then weigh it 

(W4). Then the pycnometer is emptied and filled with soil samples mixed with distilled water 

and weighs it (W2). Next, add distilled water to 2/3 the contents of the pycnometer filled with 

the soil sample and then heat it to a boil for about 10 minutes. After the pycnometer cools, then 

add the distilled water to the water and weigh it (W3). After that, it is calculated using Equation 

(1) below. 

Specific Gravity =
W2 − W1

(W4 − W1) − (W3 − W2)
                        (1) 

EC value measurements were carried out at the UPI Bandung FPMIPA Earth and Space 

Laboratory using a conductivity meter. EC values are measured every 5 cm deep. The 

conductivity meter is inserted into the soil sample as deep as 5 cm then the instrument will read 

the EC value and the temperature. After recording the results, the soil samples that have been 

measured are then separated. Next, clean the conductivity meter, especially the electrodes so 

that the soil sample is not mixed every time it will measure EC. 

The measurement of Cation Exchange Capacity (CEC) is carried out at the Bandung 

tekMIRA Laboratory by the Titrimetry/PU 3011 KT method. Measurements were made by 

weighing 5 grams of air-dried soil samples and put into a 100 ml centrifuge tube. Add 20 ml of 

NH4OAc solution and stir with a glass mixer until evenly distributed and then left for 24 hours. 

Then stir again then centrifuged for 10-15 minutes at 2500 rpm. Extracting NH4OAc is decanted 

and then filtered through a sieve and the filtration results are collected in a 100 ml volumetric 

flask. Add NH4OAc repeatedly up to 4 times. Every time the addition is stirred evenly, it is 

centrifuged and the extract is decanted into a 100 ml volumetric flask. Then add 20 ml of 80% 

alcohol to the solution and stir and centrifuged again. Then add Nessler reagents and 5-6 drops 

of Conway indicator. Then it is made blank and titrated with 0.1 N NaOH until the solution is 

green. After that, it is calculated using Equation (2) below. 

CEC me 100gr−1 =  
ml blanko − soil sample × N NaOH × 100

soil weight
                  (2) 

The measurement of C-Organic was carried out at the Bandung tekMIRA Laboratory by 

the Spectrophotometry method. Measurements were made by weighing 0.5 grams of fine soil 

samples <0.5 mm dry air then put into a 100 ml volumetric flask then adding 5 ml of K2Cr2O7 

1N in the shake. Next, add 7.5 ml of concentrated H2SO4 then shake and let stand for 30 minutes. 

Then diluted with distilled water and let it cool. Then filter the solution before measuring the 

absorbance of the sample. After that the maximum wavelength scan on the spectrophotometer 

and then analysis of the sample with a spectrophotometer. 

3 Results and Discussion 

The results of the measurement of specific gravity were obtained in the KL 1 soil sample 

having a specific gravity of 0.28 gcm-3 and in the KL 2 soil sample having a specific gravity of 

0.38 gcm-3. The density of the soil has increased with increasing depth. 

Measurement of EC values has a minimum EC value of 0.01 dSm-1 at a depth of 15 cm 

and a maximum EC value of 0.19 dSm-1 at a depth of 355 cm. EC value varies at each depth 



 

 

 

 

but decreases with increasing soil depth. Depth of 0-130 cm EC values show increasingly 

declining results. Then at a depth of 130 - 530 cm EC values fluctuate in increases and decreases 

that are almost the same. The soil at a depth of 0-530 cm is still dominated by brown and black 

soil and organic matter. At a depth of 530-550 cm, the EC value increased significantly due to 

the type of soil at the depth of the soil type in the form of clay. Figure 2 is a graph of the results 

of EC measurements of soil depth. 

 

Fig. 2. Graph of EC values for land depth. 

CEC measurement results obtained CEC values in the KL 1 soil sample of 28.61 me 100g-

1 and in the KL 2 soil sample of 15.79 me 100g-1. KTK value decreases with the depth of the 

ground remembering it. CEC value can be influenced by the number of organic acids present in 

the soil. 

The C-Organic content of the measurement results in the KL 1 sample had a C-Organic 

value of 42.14% and in the KL2 soil sample of 14.16%. C-Organic content in soil samples 

decreases with increasing soil depth. Increased levels of C-Organic in the soil layer can increase 

the holding capacity of the soil to water so that it will reduce the rate of evaporation that occurs 

in the soil. According to [12], the increased holding capacity of the water due to the presence of 

organic matter in the soil will increase the volume of water contained and stored in the soil 

resulting in increased water content so that water will continue to be available for plants. 

Soil organic matter can affect specific gravity, electrical properties, and CEC on the soil. 

According to [13], if the soil organic matter content is more numerous, the soil specific gravity 

will be lower. [14] also suggested that soils with high organic matter content had low soil density 
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values. Based on the measurement results, the lower specific gravity of the soil due to C-Organic 

levels in the soil is increasing. Organic matter has a lighter weight than minerals, so if at the 

same volume the percentage of organic matter is higher than that of other mineral soil, causing 

the soil density to be lower. [15] stated that the size and the way they are arranged cannot be 

affected by the determination of specific gravity but the factor that causes the topsoil to have a 

lower specific gravity value compared to the underlying soil layer is because it contains a lot of 

organic matter. Besides that [16] also said that in general, the topsoil has a lower specific gravity 

value than the soil in the lower layer. 

Increased density also causes CEC on the soil to decrease. Soils that have a specific gravity 

have less soil mineral solid weight compared to other contents such as soil organic matter. High 

levels of C-Organic will increase the negative load so that it will increase CEC. Soil organic 

matter has a significant influence on CEC. About 20 - 70% of the soil exchange capacity is 

generally sourced from humus colloids so there is a correlation between organic matter and CEC 

[17]. The negative charge of C-Organic is mostly derived from carboxylic and phenol groups 

[18]. According to [19] stated that the high CEC, value is influenced by soil pH and the 

availability of organic matter. Degradation of organic material and C-organic is what causes low 

CEC. The high value of CEC causes soil responses to acid-base reactions in soil solutions to 

reach equilibrium requiring more reactants [20]. 

EC value can be used to determine the level of salinity in the soil. The nature of electrical 

conductivity is a phenomenal electric current originating from the charge of particles (ions, 

colloids) that form an electric field strength [21]. The EC value of the measurement result 

decreases with increasing depth, marked by an increase in soil density and a decrease in CEC 

value and soil C-Organic content. This is according to [22] which states that the EC value of the 

soil is strongly influenced by several factors including soil porosity, soil water content, soil 

acidity, and CEC. 

The higher porosity of the soil causes electricity to be more easily delivered so that the EC 

will be even greater. The high porosity of the soil causes the soil pores can be filled by 

electrolyte solution which contains electrolytes so that the current can flow in the soil. Besides 

the water content contained in the soil can affect the conductivity value [23]. Solids and soil 

liquid components consisting of compounds and elements containing positive (+) and negative 

(-) ions (cations, anions). The occurrence of electric current from a positive charge to a negative 

charge through the liquid media will produce electric field power which affects the mobility of 

ions/colloids. Dry soil will have a lower EC compared to moist soil. The content of organic 

matter affects the electrical properties of the soil because it can encourage increased binding 

power of groundwater and increase the amount of water available for plant needs [24].  

Based on the results of measurements that have been made, the soil at the research location 

can be overgrown with longan plants. According to [25], Kelengkeng plants can grow well in 

areas where the soil has fine to moderate soil, soil depth> 100 cm, has a C-Organic content> 

1.2%, and has a CEC value of> 16 me 100g-1. The statement is in accordance with the soil 

sample at the study site that peat soil has a texture that tends to be smooth and soft. A good soil 

depth >100 cm is indicated by C-Organic content of 14.16 - 42.14% and soil CEC of 15.79 - 

28.61 me 100g-1. [3] state that peat formed on a layer of clay or mud is more fertile than peat 

formed on a layer of sand. This is in accordance with the condition of the peat soil understudy 

that has a smooth texture, no sand, and at the bottom layer, which is at a depth of 531-550 cm, 

there is a gray clay layer. 



 

 

 

 

4 Conclusion 

Based on research that has been done shows that to determine soil fertility can be done not 

only based on chemical properties but can also be based on physical and electrical properties 

analysis on the soil. The results showed that the land used for research activities namely peat 

soils in the area of Kubu Raya Regency, West Kalimantan can be used for plantation land 

planted with Longan plants. 
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