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ABSTRACT 

Land can be said to be suitable for the development of a certain agricultural commodity, if it is included in the 

appropriate category both biophysically and socio-economically. This study aims to determine the land 
suitability class for cocoa plant commodities in Aranio District. The research methods used were survey 

methods and matching methods. The map used is a map of land units obtained from overlaying several maps, 

namely land form maps, land use maps, slope maps, and soil maps. The study population consisted of 12 land 
units, namely 11 denudational landforms and 1 fluvial landform. The sample was determined using a random 

sampling technique with a total of 2 samples for each land unit. Primary data comes from field observations 

and laboratory tests, while secondary data comes from literature studies. The data were analyzed by matching 

the growth requirements of the cocoa plant with the land suitability map. The results showed that the evaluation 

of land suitability for cocoa plant commodities in Aranio District has 3 classes, namely class S3 (according to 

marginal), N1 (currently unsuitable), and S2 (appropriate), with limiting factors: slope, soil pH, P2O5, erosion 

hazard, effective depth, and surface rock. 
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1. INTRODUCTION 
Land evaluation is the process of estimating land potential 

for various alternative land uses [1,2]. The use of land that 

is not in accordance with its capabilities, in addition to 

causing damage, will also increase poverty and other social 

problems [3]. Land suitability is a description of the level of 

land suitability contained in a plot of land for certain land 

uses. The land suitability class can be different, it really 

depends on the type of land use to be evaluated [4,5]. 

Cocoa (Theobroma Cacao L) is a commodity originating 

from tropical regions of South America, and one of the 

agricultural crops that has an important and reliable role in 

realizing agricultural development programs, especially as 

a source of income, employment, and foreign exchange. 

Cocoa is the 3rd largest foreign exchange producing 

commodity in the plantation sector after rubber and oil palm 

[6,7]. 

Cocoa is a new plantation commodity that will be cultivated 

in Banjar Regency. Cocoa is planned to be the third leading 

commodity after rubber and oil palm. According to the 

Head of the Department of Animal Husbandry and 

Plantation Banjar, cocoa development has started since the 

end of 2018 (BanjarmasinPost, 2019). Plantation yields in 

Banjar Regency always experience a high enough increase 

every year and many types of plantation crops have been 

developed except for cacao. 

Aranio Subdistrict is the largest sub-district in Banjar 

Regency, which is around 1,166.35 hectares, and there are 

about 8,820 dry lands that are still untapped. The untapped 

dry land has great potential for cocoa cultivation which 

allows residents in Aranio District to increase agricultural 

production not only in rubber and oil palm [8]. Land 

suitability for cocoa plants can be determined through 

evaluation of land suitability, so that land can be used 

appropriately and sustainably, in addition to avoiding the 

risk of decreasing land productivity due to inappropriate use 

[9]. The purpose of this research is to determine the level of 

land suitability for cocoa plants in Aranio District, Banjar 

Regency, South Kalimantan. 

 

2. STUDY THEORY 
Land suitability evaluation or often called land evaluation, 

is part of the land use planning process and one of its 

activities is land suitability classification. In principle, land 

suitability classification compares between the 

requirements for the type of land use to be applied and the 

properties or quality of land owned by the land to be used 

[1,2]. Land suitability evaluation is a description of the 

suitability of a plot of land for a particular use. The actual 

land suitability is the suitability of land based on the data on 

the biophysical properties of the soil or land resources 

before the input is given necessary to overcome the 

constraints. The biophysical data is in the form of soil and 

climatic characteristics related to the growing requirements 

of the evaluated plants. Potential land suitability describes 

the suitability of land that will be achieved if improvement 

efforts are made [10]. 
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When viewed based on the requirements for growing cocoa 

plants in the Land Suitability Evaluation and Land Use 

Planning book [11] regarding the requirements for growing 

plants, the requirements for growing this plant are as 

follows:

 

Table 1 Requirements for Growing Cocoa Plants 

Source: Widiatmaka, 2007). 

Information: 

Td : Not applicable  Si : Dust 

S : Sand  L : Clay 

Str C :  Look at the structure  Massive clay : Clay of type 2.1 (vertisol) 

 

3. RESEARCH METHOD 
The research was conducted in Aranio District, Banjar 

Regency, South Kalimantan. Astronomically this district is 

located at 309'34 "-3017'58" South Latitude and 1150 7'50 

"-11505'13" East Longitude. The research methods used in 

this study are survey methods and matching methods. The 

sample map uses a land unit map obtained from the 

overlapping map of land forms, land maps, land use maps, 

and slope maps with a map scale of 1:100,000. The survey 

method was used to measure and take samples in the field, 

while the matching method was used to match the 

characteristics of the land in each study area with the 

growing requirements for cocoa crops, in order to obtain 

appropriate directions for cocoa land use in Aranio District. 

The study population consisted of 12 land units, namely 11 

No Characteristics 
Land Suitability Class 

S1 S2 S3 N1 N2 

1 
Temperature (t) 

Annual average (⁰C) 25-28 > 28-32 and 20- <25 > 32-35 Td > 32 - <20 

2 

Water Availability (w) 

Dry Month (> 75 mm) > 1-2 > 2-3 > 3-4 Td > 4 

Rainfall / annual (mm) 1500-2500 > 2500-3000 3000-4000, 1250- <1500 - > 4000 and <1250 

3 

Root Media (r) 

Soil Drainage Good Moderate Somewhat Obstructed Stuck, rather fast 
Very hampered, 

fast 

Texture 
SL, L, SCL, SiL, 

Si, CL, SiCL 
LS, SC, SiC, C Str, C - Gravel, sand 

Effective Depth (cm) > 100 75 - 100 50 - <75 - <50 

4 

Nutrient retention (f) 

KTK Land High Moderate low - Very low 

Soil pH 5.5-6.5 > 6.5, 5.0 - <5.5 <7.5 - 8.5, 4.5 - <5.0 4.0 - <4.5 > 8.5 <4.0 

Base saturation > 35 20-35 <20 - - 

5 
Toxicity (x) 

Salinity (mmhos / cm) <1 > 1-3 > 3-4 > 4-6 > 6 

6 

Available Nutrient (n) 

Total N Moderate Low Very low - - 

P2O5 Moderate Low Very low - - 

K2O ≥ Moderate Low Very low - - 

7 

Land Preparation (p) 

Surface Rocks (%) <3 > 3-15 > 15-40 Td > 40 

Rock outcrop (%) <2 > 2-10 > 10-25 > 25-40 > 40 

8 

Erosion Hazard 

Erosion hazard SR R S B SB 

Slope (%) <8 > 8-15 > 15-25 > 25-45 > 45 

9 Flood Hazard F0 F1 F2 F3 F4 
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denudational landforms and 1 fluvial landform. The sample 

was determined using a random sampling technique with a 

total of 2 samples for each land unit. 

 

4. RESULTS AND DISCUSSION 
Land suitability is the level of equality on a plot of land used 

for certain uses [12]. Land suitability is assessed at its 

current condition (present) or after improvements have been 

made [13]. The current land suitability is known as the 

actual land suitability, while the potential land suitability, 

namely the new land will get improvement [10]. Evaluation 

of a land will be easier to do if the land unit is defined by 

the criteria for land characteristics used in the land 

evaluation [13,14]. The characteristics of the land studied to 

determine the suitability of land for cocoa plants are water 

availability, temperature, nutrient rhythm, root media, 

toxicity, land preparation, available nutrients, erosion 

hazard levels, flood hazards [10,15]. 

The average annual temperature in the study area is 27°C. 

The most suitable temperature for cocoa is 25-28°C. The 

average annual rainfall in the study area from data obtained 

from 2009-2018 is around 2,053.144 mm / year, and the 

most suitable rainfall (S1) based on the growing 

requirements for cocoa is 1500-2500 mm / year. The wet 

months and dry months in Aranio District based on the 

schmidt-ferguson climate classification are 96 dry months 

and 24 wet months. Soil textures in the research area are 

clayey loam, sandy loam, sandy loam, loamy, and sandy 

loam. The effective depth from the measurement results in 

the field is 20 -> 120 cm. 

According to the results of the ULM Agriculture and 

Animal Husbandry Laboratory, Cation Exchange Capacity 

(CEC) and base saturation reached 18-29 and base 

saturation reached 11-72%. Soil acidity (pH) obtained from 

the field results in each land unit, namely 4-5.5. Soil toxicity 

is a poison in the soil that causes a reduction in soil quality 

for the growth of a plant. The main toxicity is salinity. 

Salinity is the amount of salt content in the soil. The salinity 

in Aranio District is 1.21. Available nutrients that affect the 

quality of a land consist of phosphate (P₂O5), nitrogen (N-

t0tal), phosphate (P₂O5), and potassium content (K2O). 

According to the results of the Soil Laboratory of the 

Faculty of Animal Husbandry and Agriculture, the total N-

content is 0.9-0.24, the phosphate content is 2.22-73, 

The ground condition in the field is expressed as a 

percentage, namely surface rock and exposed rock. The 

surface rock in the field from the results of the field in each 

land unit is that the average rock has 0- <15%, the exposed 

rocks in the research area from the observation results are 

0-4%. The slope is based on the results of field engraving 

using abney level, which has a 2-70% slope. The erosion 

hazards that exist in the research area are based on field 

observations, namely mild and very light. The level of flood 

hazard in the research area is based on field observations 

and interviews with the surrounding community, namely 

the absence of a flood hazard (F0), mild (F1), and rather 

severe (F3). 

Land suitability is the level of similarity to a plot of land 

used as land use. Land evaluation is an approach used as an 

assessment of potential land resources[7,16]. Evaluation of 

land suitability was analyzed using a matching method with 

plant growth requirements in the land suitability class 

criteria and land characteristics in each land unit at the 

research location using a table of land suitability criteria 

including the requirements for certain plant conditions to be 

evaluated [9]. The results of the land evaluation provide 

information or direction for the required land use, and the 

expected production values can be obtained [18,19,20]. 

The land suitability classes obtained based on the matching 

results with the growing conditions for kaka0 plants in 

Aranio District are presented in Table 2.

 

Table 2 Land Suitability Class in Aranio District, Banjar Regency 

No Unit of Land Coordinate point Class Factor Limiter 

1 IN I Lt LD 03 ° 30'51 "LS - 114 ° 59'40" East Longitude N1 Slope 

2 IN I La LD 03 ° 29'11.17 "LS - 114 ° 50'29.74" East Longitude S2 
Soil pH, total N, P2O5, erosion 

hazard, slope, flood hazard 

3 DII I Li H 03 ° 26'02 "LS - 115 ° 10'03" East Longitude S2 
Effective depth, soil pH, Total N, 

slope, erosion 

4 DIII III Li H - - - 

5 DV I La SB 03 ° 31'06 "LS - 115 ° 06'59" East Longitude N1 P2O5, Effective depth, soil pH 

6 DVI III Lt LD 03 ° 29'36 "LS - 114 ° 59'29" East Longitude N1 P2O5 

7 DVI III Al W - - - 

8 DVII III La H 03 ° 37'13 "LS - 115 ° 02'10" East Longitude S3 Surface Rocks 

9 DVIII I La LD 03 ° 26'35 "LS - 115 ° 8'14" East Longitude N1 Soil pH 

10 DIX I La H 03 ° 32'38.3 "LS - 115 ° 13'15.9" East Longitude N1 P2O5 

11 DXI II La H 03 ° 36'33 "LS - 115 ° 02'40" East Longitude S3 P2O5 

12 FI I La KC 03 ° 30'22 "LS - 115 ° 4'29" East Longitude N1 P2O5 

Source: Field Analysis, 2019 
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The land suitability class level for cocoa commodity in 

Aranio District based on the table above for land unit 1 has 

suitability class N1 (temporary not suitable) having a slope 

limiting factor. Land unit 2 is included in the appropriate 

class (S2) limiting factors, namely slope, soil pH, total N, 

P2O5, erosion hazard, slope, flood hazard land unit 3 is 

included in the suitability class category S2 (appropriate) 

has an effective depth limiting factor, soil pH, total N, slope 

and erosion, land unit 5 belonging to class N1 (not suitable 

temporarily) has a limiting factor P2O5, effective depth, 

and soil pH. Land unit 6 is included in class N1 (temporarily 

unsuitable) has a limiting factor P2O5, land unit 8 has a 

moderately suitable suitability class (S3) with a limiting 

factor for surface rock. Land units belonging to class N1 

(temporarily unsuitable) have a limiting factor for soil pH. 

Land unit 10 has a temporary unsuitable suitability class 

(N1) with a limiting factor P2O5. Land unit 11 has a fairly 

suitable or marginal suitability class (S3) and has a limiting 

factor P2O5. The 12 land units belonging to class N1 (not 

suitable at this time) have a limiting factor P2O5. 

Slope limiting factors can result in the root being not strong 

enough to bind the soil as a foundation so that it makes 

plants fall and break easily. The limiting factor for surface 

rock can make it difficult to cultivate the soil to become a 

place to plant crops. Soil pH limiting factors that are more 

or less acidic and alkaline can make it difficult for plants to 

grow and develop. The lack of P2O5 content is very 

influential for plants, because the content of phosphate 

plays an important role in the process of synthesis, energy 

transfer and storage and other plant metabolic processes. 

The map of the results of land suitability classes in Aranio 

District is as follows:  
 

 
Figure 1 Land Suitability Map in Aranio District  

 

5. CONCLUSION 
Land suitability class for cocoa commodity development in 

Arani0 District, Banjar Regency, South Kalimantan is in the 

Appropriate class (S2), which is in Bunglai Village and 

Rantau Balai Village with slope limiting factors, soil pH, 

effective depth, P2O5, total N, erosion hazard, slopes, flood 

hazard; Sufficiently Suitable or Suitable for Marginal (S3) 

is found in Belangian Village with limiting factors for 

surface rock and P2O5, and permanent non-conformity 

(N1) is found in Artain Village, Aranio Village, Rantau 

Bujur, and Tiwingan Baru Village with the limiting factor 

P2O5, soil pH, and the effective depth of soil. Slope limiting 

factors can result in the root being not strong enough to bind 

the soil as a foundation so that it makes plants fall and break 

easily. The limiting factor for surface rock can make it 

difficult to cultivate the soil to become a place to plant 

crops. Soil pH limiting factors that are more or less acidic 

and alkaline can make it difficult for plants to grow and 

develop. The lack of P2O5 content is very influential for 

plants, because the content of phosphate is very important 

in the process of photosynthesis, energy transfer and storage 

and other plant metabolic processes. 
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