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ABSTRACT                 

Land salinity is one of the challenges in the development of the agricultural sector as it can 

negatively affect crop growth and yield. High salt content in the soil can have many negative 

impacts on soil fertility and crop productivity. Therefore, various saline land management 

technologies are needed to increase land potential and support agricultural activities optimally. 

The method used is Narrative Literature Review that synthesises and describes various relevant 

and accurate secondary research and data. This method also uses approaches that have been 

carried out and analyses and descriptions in existing research. The aim is to provide applicable 

saline land management recommendations to support increased agricultural productivity on 

saline land. The results and conclusions in this study show that the application of various practices 

on saline land can reduce salinity, improve soil quality and fertility, and increase crop productivity 

on saline land. 

   

KEYWORDS: crop productivity, land management, saline land. 

Published Online: 

June 03, 2025 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Khairumam Alfi Syahrin 

 

INTRODUCTION 

The continuous growth of Indonesia's population will drive the demand for land for various purposes, such as housing, 

industry, and other infrastructure. According to Noviwiyanah and Yudhistira (2024), this condition can trigger land conversion that 

has the potential to threaten the sustainability of the agricultural sector. In fact, population growth has a direct impact on the increase 

in national food demand. 

In addition, the reduction in productive land area due to soil degradation, either due to erosion or agricultural intensification, 

is also an obstacle in meeting food needs. Therefore, efforts are needed to utilise marginal land as an alternative to increase food 

production amid these various challenges. One type of marginal land that has not been optimally utilised for agriculture is saline 

land. This land has a high concentration of dissolved salts, which can cause various negative impacts on crops, including reduced 

productivity. Although saline land has limitations for cultivation, this type of land is quite common in Indonesia, especially in coastal 

areas, lowlands, and poorly managed irrigation areas. Saline land has the potential to be an alternative resource if managed with the 

right management strategy. 

Land that has been considered unproductive can be optimised through the implementation of effective saline land 

management. However, many farmers in Indonesia still lack adequate knowledge about this. Therefore, this study aims to provide 

practical recommendations for saline land management for farmers so that the land can be optimally utilised for agricultural 

cultivation. This study also seeks to offer adaptive management strategies and appropriate cultivation technologies to enhance the 

productivity of saline land. With the right approach, saline land can not only support national food security but also expand the 

agricultural production base amid limited productive land. 

 

MATERIALS AND METHOD 

This study is a narrative literature review aimed at summarizing and analyzing existing literature related to soil salinity in 

Indonesia, including its extent, major causes, crop responses, and management practices. Relevant literature was collected from 
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several scientific databases, including ScienceDirect, Google Scholar, and PubMed. Articles included in this review were scientific 

publications (research articles and review papers), published between 2015 and 2025, written in English or Indonesian, and available 

in full-text format. However, older articles published before 2015 were also included if they were considered highly relevant or 

foundational to the topic. The selection process was carried out manually by reviewing the titles, abstracts, and full texts to ensure 

relevance to the review topic. Irrelevant, duplicate, or inaccessible articles were excluded. 

 

DISCUSSION 

Saline Land Overview 

Saline land is a type of land with sodium content in the soil exceeding the critical threshold tolerable by plants, characterised 

by high concentrations of easily soluble salts. The presence of certain ions such as Na+, Mg2+, K+, Cl-, Ca2+, NO3
-, SO4

2-, and HCO3
- 

plays a role in increasing soil salinity (Gondek et al., 2020). Additionally, the presence of Na+ ions in the soil, sodium content in the 

exchangeable cation complex, and electrical conductivity (EC) can influence soil salinity levels (Kusumiyati et al., 2014; 

Purwaningrahayu & Taufiq, 2018; Muharam & Saefudin, 2016). Soil salinity can be measured based on electrical conductivity (EC) 

values, as these values are related to the total amount of dissolved ions or the total amount of dissolved salts in the soil (Xie et al., 

2021). Saline soils are characterised by EC values >4, soil pH <8.5, and exchangeable sodium <15% (Stavi et al., 2021). Based on 

EC values, saline soils are classified into five categories (Table 1): non-saline soils, slightly saline soils, saline soils, strongly saline 

soils, and extremely saline soils (Brown et al., 1954). 

 

Table 1. Classification of saline soils based on EC values and their effects on plants 

Salinity classification EC (mS.cm-1) Effect on Crop yield 

Non-saline soils 0-2 No crops affected 

Slightly saline soils 2-4 Affected to sensitive crop 

Saline soils 4-8 Many crops affected 

Strongly saline soils 8-16 Only crops with high tolerance 

Extremely saline soils >16 A limited number of high tolerance crops 

 

Saline Land Distribution in Indonesia 

The distribution of saline land in Indonesia is not yet known with certainty because there has been no spatial inventory 

(Karolinoerita & Yusuf, 2020). However, Masganti et al. (2022) estimate that the area of saline land in Indonesia has reached 0.6 

million ha. Sukarman et al. (2018) estimated the area of landforms vulnerable to increased salinity in Indonesia to be around 12 

million ha, or approximately 6.2% of Indonesia's land area. These landforms include marine, fluvio-marine, and alluvial (Table 2). 

Saline soil is generally found in marine and fluvio-marine landforms because these landforms have sloping slopes (Hasmunir, 2017). 

Marine landforms are formed by the activity of seawater and can be found throughout most of Indonesia, while fluvio-marine 

landforms are formed by the activity of seawater and rivers and are more commonly found in Kalimantan and Sumatra (Dewadaru 

& Saputro, 2014; Wulan et al., 2016; Mulyani et al., 2022). 

 

Table 2. Area of landforms vulnerable to salinity increase 

Landform Sub-landform Area (Ha) 

Aluvial Alluvial basin (lacsustrine) 1.007.857 

Fluvio-marin Delta or estuarine plain 2.225.391 

Marin 
Tidal flats 7.312.813 

Coastal area 1.474.924 

Total  12.020.985 

 

Factors Affecting Soil Salinity 

Salinity in soil can be caused by various factors. Generally, saline land can be found in areas with arid and semi-arid 

moisture regimes (Gopalakrishnan & Kumar, 2020). Areas with these two moisture regimes have lower rainfall than evaporation 

rates. This leads to salt accumulation and prevents base leaching in the soil (Karolinoerita & Yusuf, 2020). Additionally, soil salinity 

can be influenced by the distance from land to sea (Fu et al., 2020). High soil salinity is primarily found near seawater, especially 

in coastal areas (Sui et al., 2022). One cause of salinity in coastal areas is seawater intrusion, or the entry of seawater into the soil 

or groundwater due to a decrease in groundwater level or an increase in sea level. This intrusion can increase salt concentration in 

the soil and cause soil salinity (Setiawan, 2020). Eswar et al. (2021) reported that soil in coastal areas contains salt concentrations 

of 0.5–2.0%. 
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Soil salinity can also be influenced by the use of irrigation water containing salt due to seawater intrusion and poor land drainage 

systems, allowing salt-containing water to enter irrigation channels. The discharge of liquid waste from industries containing salt 

into irrigation channels can serve as an additional source of salt ions, increasing soil salinity (Jiang et al., 2021). An example is the 

case in Rancaekek, Bandung Regency (Masganti et al., 2022). Additionally, soil salinity can be influenced by geological conditions 

and parent soil materials. Soils derived from parent materials rich in salt minerals tend to have higher salinity levels (Erfandi & 

Rachman, 2011).  

Effects of Soil Salinity on Crop Growth and Yield 

Soil salinity is often associated with high concentrations of Na⁺ and Cl⁻ ions in the soil (Stavi et al., 2021). When these two 

ions are absorbed by plants in excess of their threshold requirements, they can cause cytotoxity that can disrupt growth and even 

cause plant death. Excessive Na⁺ ions can also reduce the availability and interfere with the absorption of other essential ions such 

as K⁺, Ca²⁺, and Mg²⁺ due to cation competition (Atta et al., 2019; Yildiz et al., 2020; Atta et al., 2021). In addition to affecting 

nutrient uptake, high Na⁺ ion content in soil can also damage soil physical properties, such as causing clay dissolution and increasing 

soil bulk density, which ultimately reduces crop yield (Karolinoerita & Yusuf, 2020; Sabir et al., 2021). 

Salinity stress also affects the uptake of micronutrients essential for root growth, such as Ca, Mg, Fe, and Zn. The reduced 

availability of these nutrients can inhibit growth and impair the roots' ability to absorb nutrients optimally (Robin et al., 2016; El 

Sabagh et al., 2021; Arif et al., 2019). In general, salinity can reduce plant growth and yield through three main mechanisms: reduced 

osmotic potential, ionic toxicity, and nutrient uptake imbalance by plants (Darwish et al., 2009; Akter & Oue, 2018). Its impacts are 

highly significant on various agricultural crops, such as rice, where yields can decrease by 30–50% (Eynard et al., 2005; Hoang et 

al., 2015), corn by 50–60% (Zorb et al., 2018), peanuts by 25–50% (Otitoloju, 2014; Zorb et al., 2018), and sugarcane by 5–60% 

(Plaut et al., 2000; Rao et al., 2015; Kumar et al., 2023). 

Saline Land Management Practices 

Soil Salt Leaching 

Salt leaching is an effective method for managing salt levels in soil. The principle of this method is to transfer salt from 

the upper layers to deeper layers of soil. Salt leaching is carried out using water with low electrolyte content, thereby preventing 

excessive salt accumulation that can damage plants. Therefore, the success of this technique depends heavily on the availability of 

water and a good drainage system (Shankar & Evelin, 2019). 

Salt leaching in saline soil can be carried out using soaking and spraying techniques. Soaking can be done by continuously 

or intermittently soaking the soil. Continuous soaking allows the salt leaching process to occur more quickly, while intermittent 

soaking requires more time but uses less water. Intermittent soaking is more effective on soils with a hard layer, while continuous 

soaking is more effective on fine soils. Meanwhile, spraying is done on land where soaking is not possible. However, this technique 

requires more energy and higher costs than soaking techniques (Sanga et al., 2024). 

Soil Amendments 

 Soil amendments are defined as materials added to soil to improve its physical, chemical, and biological properties. Dariah 

et al. (2015) state that soil amendments are not classified as fertilizers even though they contain nutrients, because their content is 

relatively low and therefore cannot meet the nutritional needs of plants. In Indonesia, soil amendments that are applied must meet 

the minimum technical requirements specified in Ministry of Agriculture Regulation No. 261/KPTS/SR.310/M/4/2019. This is to 

ensure their effectiveness in improving soil quality. 

The addition of soil amendments to saline soil can have a positive effect on soil properties as well as plant growth and 

yield. Soil amendments applied to saline soil can increase soil pH by 5–17% and crop yield by 9–57% (Zhang et al., 2023). Soil 

amendments derived from organic materials such as biochar, animal manure, and straw have a basic pH, so when applied to saline 

soil, they can increase soil pH. Additionally, soil amendments derived from organic materials have pH-buffering capacity and 

contain carboxyl and hydroxyl groups that can react with H⁺ ions, thereby increasing soil pH (Xu et al., 2012). Increased soil pH is 

consistent with improved nutrient availability in the soil, as soil pH determines nutrient availability (Kennedy, 2022). 

Crop Rotation 

Crop rotation is one of the most effective cultivation techniques for saline soils. Salt-tolerant crops are planted during the 

dry season, while salt-sensitive crops are planted during the rainy season (Cuevas et al., 2019). The selection of these crop types is 

based on the fact that salinity increases during the dry season, so salt-tolerant crops are planted during the dry season (Bhuyan et 

al., 2023). The results of Ahmed et al. (2019) indicate that crop rotation on saline land can improve soil quality, reduce the negative 

impacts of salinity, and provide better income for farmers. Table 3 shows the types of plants that are susceptible and tolerant to 

various levels of soil salinity (Jamalkhan et al., 2010). 
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Tabel 3. Tolerance of several plant species to various levels of salinity 

Sensitive (0-4 mS.cm-1) 
Moderately tolerant (4-

6 mS.cm-1) 
Tolerant (6-8 mS.cm-1) 

Highly tolerant (8-12 

mS.cm-1) 

Onion 

CarrotLettuce 

Groundpeanut 

Pepper 

Strawberry 

Maize 

Sorghum 

Soybean 

Wheat 

Sunflower 

 

Barley 

Asparagus 

 

Mulching 

Mulch is a soil cover commonly used in agricultural cultivation. Mulch can be made from organic and inorganic materials. 

Organic mulch comes from easily decomposable materials such as straw, sawdust, plant biomass, and animal manure. Meanwhile, 

inorganic mulch is made from materials that are difficult to decompose, such as plastic. Applying mulch to soil can serve to maintain 

soil temperature and moisture, prevent water loss, suppress weed growth, prevent erosion, reduce nutrient leaching, and maintain 

nutrient availability in the root zone of plants, thereby enhancing plant growth and yield as well as improving water use efficiency 

(Kishore et al., 2022; Qiu et al., 2020; Yu et al., 2018). Not only that, the use of mulch has also been found to have positive effects 

when applied to saline soils (Alharbi, 2017). Mulching is known to reduce soil salinity by decreasing evaporation and salt movement 

toward the surface (Koriyev et al., 2025; Zhao et al., 2014). This aligns with the findings of Abd El-Mageed et al. (2016), who 

reported that mulching reduces salt accumulation in the root zone of plants. 

Research on the use of various types of mulch to control soil salinity has been extensively conducted. The use of straw 

mulch is effective in reducing soil salinity and salt content, as well as improving corn and soybean yields (Li et al., 2023; Song et 

al., 2025; Purwaningrahayu & Taufiq, 2018). The application of plastic mulch can increase soil moisture, reduce salinity, and 

improve water use efficiency by plants. Plastic mulch can significantly reduce soil salinity at a depth of 0–100 cm and increase 

cereal crop yields (Zhang et al., 2018). Wang et al. (2022) combined the use of animal manure and plastic as mulch. The results 

showed that this combination significantly increased the growth and yield of corn and barley. Additionally, the combination reduced 

soil bulk density, increased organic matter, total nitrogen, and phosphorus availability in saline soil. 

Salt-Tolerant Varieties 

 The use of salt-tolerant varieties is one of the practical technologies in managing saline land because it can be directly 

applied by farmers. These varieties have the ability to grow and produce optimally even in soil with high salt content. This is 

important for increasing agricultural productivity in marginal lands affected by salinity (Hairmansis, 2020). Utilizing salt-tolerant 

varieties allows for increased land productivity without requiring major changes to soil properties. This is important because 

improving soil characteristics is often a lengthy and costly process. Salt-tolerant varieties can also significantly reduce dependence 

on external inputs such as chemical fertilizers, soil amendments, and other saline land management technologies. Some salt-tolerant 

varieties include Inpari 34 Salin Agritan for rice (Anindyajati et al., 2021), Pacakka for maize (Dachlan et al., 2013), and Anjasmoro 

for soybeans (Putri et al., 2017). 

 

CONCLUSION 

The utilization of marginal land, such as saline land needed to ensure the continued development of agriculture in Indonesia, 

because it has been estimated that saline land has wide distribution, approximately 0.6 million hectares. Utilizing saline land without 

proper management can have many negative impacts on plant growth. Therefore, management practices are needed to manage saline 

land effectively to overcome these challenges. Implementing soil salt leaching, soil amendment, mulching, crop rotation, and salt-

tolerant varieties are among the strategies that can mitigate the adverse effects of salinity. By adopting these maangement practices, 

it is possible to optimize the use of saline soils and contribute to sustainable agricultural development in Indonesia 
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