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Soil pH is an indicator of soil quality that is important to note because it 

affects the balance of nutrients in the soil. This is important, especially to 

maintain the fertility of agricultural land. The purpose of this study was 

to analyze soil quality based on the soil pH of maize and chili plants. The 

research sample was taken on the agricultural land of Gemuhblanten 

Village, Gemuh District, Kendal Regency ins October 2022. Sampling 

was carried out at six points on each of the maize and chili field. The 

initial pH data obtained was then averaged. It was obtained that the 

average soil pH of maize plants was 7.75 which was in the "slightly 

alkaline" criteria. The average soil pH of chili plants is 7.08 which is a 

"neutral" criterion The soil pH value for maize plants is slightly higher 

than the good soil pH for maize plants. Meanwhile, the pH of the soil in 

chili plants meets a good soil pH value for chili plants. 
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INTRODUCTION 

Indonesia is an agricultural country where 

the majority of the population works in the 

agricultural sector. Agricultural products make a 

major contribution to the economic development of 

Indonesia, as stated by Santoso et al. (2022), that 

agriculture is one of the sectors that plays an 

important role in the economy of a country. 

Therefore, it is necessary to pay attention to factors 

related to improving the quality of agriculture, both 

human factors and environmental factors. One of 

the environmental factors, namely soil on 

agricultural land. Soil as a non-renewable resource 

on the scale of human life contributes to ecosystems 

(water regulation, carbon storage, food production, 

and soil fertility) that depend on soil quality (Bai et 

al., 2018; Neina, 2019; Onet et al., 2019). 

The quality of the soil as a provider of plant 

nutrients needs to be maintained so that the plants 

get sufficient nutrition and are not susceptible to 

disease so that the products produced are of good 

quality. Soil quality is defined as the ability of the 

soil to support human needs, accommodate and 

improve water and air, and become a place that 

provides nutrients for plants (Pham et al., 2018). To 

assess the quality of soil in a field, several indicators 

of soil quality can be used. Soil quality indicators 

that are often used are soil organic matter content 

(Soil Organic Carbon/SOC), total nitrogen (Total 

Nitrogen/TN), and pH (Bünemann et al., 2018; 

Pham et al., 2018). The balance of nutrients in the 

soil is affected by soil pH so it is important to know 

the soil pH on an agricultural land so that 

appropriate fertilization can be carried out (Agus 

Widodo et al., 2018; Zhao et al., 2018; Aprisal et al., 

2019; Harahap et al., 2021; Gondal et al., 2021; 

Yanti & Kusuma, 2022). 

Soil pH is the level of acidity of the soil which 

is indicated by a measure of the concentration of H+ 

in the soil. Soil pH is an important indicator in 

agricultural production because soil pH affects 

various chemical, biological and physical soil 

processes that take place in the soil, for example a 

low pH can cause Al and Mn elements to dissolve 

which can poison plants, while a high pH can 

increase the rate of mineralization and nitrification 

(Pham et al., 2018; Neina, 2019; Lal R, 1999). The 

size of a good soil pH for agricultural land depends 

on the type of plant because each plant has different 

growing conditions. However, in general, a suitable 

pH for plants is in the pH range of 7 or neutral 

because most nutrients dissolve easily in water so 

that nutrients are available optimally 

(Febriyantiningrum et al., 2021; Gondal et al., 2021;  

Yanti & Kusuma, 2022). 

Maize (Zea mays L.) and chili (Capsicum 

annuum) are important agricultural commodities 

because they have strategic value and have high 

potential and demand. (Alfionita et al., 2018; Rizvi 

& Khan, 2018; Harahap et al., 2020; Kesumawati et 

al., 2020; Singh et al., 2021; Syofiani & Islami, 2021; 

Gupta et al., 2022). This is an opportunity for 

farmers to increase the quantity and quality of maize 

and chili production. One of the problems is the land 

used as maize and chili fields. Farmers in this area 

use land not only for one plant cultivation. Before 

planting maize, the land was used to plant tobacco 

and rice plants. Therefore, one thing that needs to be 

considered is the quality of the land to be used to 

adjust to the type of plant to be cultivated at that 

time. In addition, weeds are another problem faced 

by farmers. To control weeds, farmers need fertilizer 

whose levels are adjusted to soil conditions. One 

way to do this is to pay attention to the soil pH that 

is suitable for maize and chili plants. Soil pH suitable 

for the growth of maize plants ranges from 6 to 7 

(Hulu & Setiawan, 2022). As with maize plants, 

chili plants also need a soil pH between 6 to 7 to 

grow properly (Tashi et al., 2023). 

Gemuhblanten is a village in Gemuh District, 

Kendal Regency, Central Java, Indonesia. 

Gemuhblanten Village has a large area of 

agricultural land. This place was chosen because 

most of the population works as farmers. In 

addition, the condition of this area is not on the 

coast and also not a highland so that farmers do not 

only focus on planting one plant but can change 

plants depending on the season. Therefore, 

researchers are interested in studying soil quality as 

seen from the pH of the soil in this area. At the time 

of observation, there were two types of plants being 

planted, namely maize and chili. The purpose of this 

study was to analyze soil quality in terms of soil pH 

on maize and chili plants in the agricultural land of 

Gemuhblanten Village. 

METHODS 

The scope of this research is on agricultural 

land located in Gemuhblanten Village, Gemuh 

District, Kendal Regency, Central Java. The 

research was conducted in October 2022. At each 

maize and chili field, six different points were taken 

as samples. At these points, pH measurements were 

carried out using a soil pH meter. The soil pH meter 

used is a Three Way Meter type that can measure 

three indicators: soil pH, humidity, and light 

intensity. This tool has two sensor rods to measure 

soil pH and humidity, light sensor, pH scale, 

humidity scale, light intensity scale, and indicator 

needle as shown in Figure 1. 

Before using this tool, the two sensor rods are 

first cleaned using tissue. The switch is then directed 

to the 'pH' section to measure soil pH. The two 

sensor rods are then inserted into the soil in the 

maize field as deeply as possible. The indicator 

needle will show the soil pH measured on the pH 

scale. Soil pH measurements in the maize fields are 
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carried out at six different points. After measuring 

the pH at one point, the sensor rod is cleaned again 

using tissue before being used to measure the soil pH 

at the next point. The same steps are taken to 

measure soil pH in the chili fields. 

 

Data in the form of pH values obtained were 

then processed using averages. The soil pH analysis 

results obtained were then categorized based on the 

soil pH assessment criteria. Soil pH criteria data 

were obtained from the Agricultural Research and 

Development Agency of the Indonesian Ministry of 

Agriculture (2012) as cited in Table 1. In addition, 

the pH value obtained was compared with the 

recommended pH value for maize and chili plants. 

 

Table 1. Soil pH Assessment Criteria 

pH Value Criteria 

< 4.5 Very sour 

4.5 – 5.5 Sour 

5.6 – 6.5 Slightly sour 

6.6 – 7.5 Neutral 

7.6 – 8.5 Slightly alkaline 

> 8.5 Alkaline 

RESULTS AND DISCUSSION 

Soil pH measurements on maize and chili 

plants were conducted on the same day. 

Measurements of soil pH on maize plants were 

conducted at six different points. Likewise with soil 

pH on chili plants. Data on soil pH observations of 

maize and chili plants can be shown in Table 2. 

Based on the results of the analysis, it was 

obtained that the average soil pH for maize plants 

was 7.75 and 7.08 for chili plants. The pH value is 

then categorized into the soil pH assessment criteria 

by Badan Penelitian dan Pengembangan Pertanian 

Kementerian Pertanian (2012). Soil pH in maize 

plants is included in the "slightly alkaline" criteria. 

Meanwhile, soil pH in chili plants is included in the 

"neutral" criteria. The soil pH of the maize plants in 

this study sample exceeded the range of soil pH 

suitable for maize plants according to Hulu & 

Setiawan (2022). Soil pH in chili plants is also 

included in the soil pH range that is suitable for chili 

plants according to Tashi et al. (2023). 

 

Table 2. Soil pH data 

Plants Sample pH Value Mean of pH 

Maize 1 8.0 7.75 

2 8.0 

3 8.0 

4 7.5 

5 8.0 

6 7.0 

Chili 1 7.5 7.08 

2 7.0 

3 7.0 

4 7.0 

5 7.0 

6 7.0 

 

High or low pH on agricultural land can be 

caused by several things and can have an impact on 

plant growth. High soil pH indicates the soil is 

alkaline or excess OH-. One of the causes of high soil 

pH, namely the impact of improving agricultural 

systems for crop production, namely the application 

of lime (Pham et al., 2018). When the pH is high, 

most of the micro-nutrients other than Mo will 

decrease in solubility so that plants can be deficient 

in nutrients (Lal R, 1999), known as deficiency. 

Lack of nutrients can cause plants to stunt their 

growth. When the soil pH is greater than 7, 

deficiency symptoms are common, such as unusual 

leaf color and shape (Lal R, 1999; Qur’ania et al., 

2023).  

Plant growth is inseparable from the role of 

the microbiome, such as bacteria in the soil. Soil pH 

is related to the soil microbiome which influences 

plant health, soil productivity, and ecosystems (Qi et 

al., 2018). Ammonia oxidation and phosphate 

dissolution involving bacterial activity are also pH 

dependent. Filamentous cyanobacteria provide 

nutrients and stabilize soil structure. The optimum 

condition of soil pH for bacterial activity is 6.5 – 8.0 

and for fungal activity pH is 5.0 – 6.0. Thus, a pH 

that exceeds 8 is not good for plants and tends to 

inhibit plant growth. This is because at a pH of more 

than 8 microbial activity will decrease resulting in 

slower humification of litter and decreased SOC 

content (Zhao et al., 2018).  

Meanwhile, low soil pH indicates acidic soil. 

Low soil pH will cause Al and Mn to dissolve easily 

which can poison plants. In addition, high Al, Fe, 

and Mn elements can inhibit root growth (Dewi 

Hartati et al., 2023). When the soil pH is below 5, 

 

Figure 1. Soil pH Meter 

 

 

 

 

 

 

 

 

 

Figure 1. Soil pH Meter 
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the most toxic element, Al3+, will dominate the soil 

fluids (Lal R, 1999). Soil pH that is too low can be 

increased by adding organic matter, such as manure. 

Manure will undergo further decomposition or 

mineralization releasing minerals in the form of Ca, 

Mg, Na, and K so that the OH- concentration 

increases and the pH will rise (Yuniarti et al., 2020). 

If the pH increases, the level of phosphorus (P) will 

also increase. P is one of the essential nutrients for 

plant growth because several physiological processes 

such as nucleic acid metabolism and metabolic 

energy transfer require P (Tshibangu Kazadi et al., 

2022). When the soil pH ranges from 5.5 to 7.0, the 

P level reaches its maximum (Syofiani & Islami, 

2021). 

 Soil pH also affects the activity of soil 

enzymes. Enzymes have a role in converting 

nutrients and forming humus which is useful for soil 

fertility. Enzymes in the soil can become inactive if 

the soil pH is too high or too low (Zhao et al., 2018). 

When enzymes are inactive, nutrients cannot be 

transformed to be consumed by plants and humus 

formation cannot be fully formed. If so, it will affect 

soil fertility so that plants cannot grow properly 

which can affect the quality of the product produced.  

In this study, soil pH data were obtained that 

were not suitable (higher) for maize plants in the 

agricultural land of Gemuhblanten Village. The 

agricultural land is slightly alkaline so it is not good 

for maize crops. Therefore, it is better if the soil pH 

can be lowered so that it is neutral. One way to lower 

the pH value is by adding water because the more 

water in the soil, the more reactions will release H+ 

(Yanti & Kusuma, 2022) so as to lower the soil pH 

until the soil is neutral (pH 6.6 – 7.5). 

CONCLUSION 

Based on the results of the research and 

analysis, it can be concluded that the soil pH in the 

agricultural land of Gemuhblanten Village for maize 

plants is 7.75 which is included in the "slightly 

alkaline" criteria. Meanwhile, in chili plants, soil pH 

of 7.08 was obtained, included in the "neutral" 

category. The pH value of the soil in chili plants is 

still within the range of soil pH requirements for chili 

growth. Meanwhile, the soil pH value for maize 

plants was quite high, exceeding the range of good 

soil pH for maize plants. 

Soil quality is one of the important factors 

that must be considered in plant cultivation, 

especially if the land is used for cultivating different 

plants. One way to know the quality of the soil is by 

measuring the pH or acidity level of the soil. Each 

plant requires a different soil pH according to the 

criteria that have been set in order to grow well. 

Through this research, recommendations or 

suggestions can be given, such as measuring and 

adjusting soil pH so that the resulting agricultural 

products are of good quality. 
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