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GEOA, 4th Sem, Unit II, Soil pH 

Soil pH 

Soil pH or soil reaction is an indication of the acidity or alkalinity of soil and is 

measured in pH units. Soil pH is defined as the negative logarithm of the hydrogen ion 

concentration. The pH scale goes from 0 to 14 with pH 7 as the neutral point. As the 

amount of hydrogen ions in the soil increases the soil pH decreases thus becoming more 

acidic. From pH 7 to 0 the soil is increasingly more acidic and from pH 7 to 14 the soil is 

increasingly more alkaline or basic. 

Soil pH is defined as the negative logarithm of the hydrogen ion concentration. The pH 

scale goes from 0 to 14 with pH 7 as the neutral point. As the amount of hydrogen ions in 

the soil increases the soil pH decreases thus becoming more acidic. 

Why do different places have different types of soil? 

 

There are numerous reasons why soils differ regionally. The first factor is climate. The most 

influential factors include the parent material (the rocks from which the soil has come), the 

climate and terrain of the region, as well as the type of plant life and vegetation present, and, of 

course, human influence. Differences in a region's temperature and rainfall can make a 

huge difference on soils. For example, soils are more likely to be stripped of nutrients and 

minerals in warmer and wetter climates, where “weathering” processes more rapidly 

change soil's physical and chemical composition. 

Importance of soil pH  

Soil pH is important because it influences several soil factors affecting plant growth, such as  

 

➢ Soil Bacteria,  

➢ Nutrient Leaching, 

➢ Nutrient Availability,  
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➢ Toxic Elements, And 

➢ Soil Structure. 

a] Soil acidity 

An acid is defined as a substance that tends to release hydrogen ions (H⁺). Conversely, a base is 

defined as a substance that releases hydroxyl ions (OH⁻). All acids contain hydrogen ions, and 

the strength of the acid depends upon the degrees of ionization (release of hydrogen ions) of the 

acid. The more hydrogen ions held by the exchange complex of a soil in relation to the basic ions 

(Ca, Mg, K) held, the greater the acidity of the soil. 

b] Soil alkalinity  

Soil alkalinity or salinity is a condition that results from the accumulation of soluble salts 

in soil. Most of the alkaline soils are found in the desert environments throughout the world. 

Soils with pH values below 7 are acid or “sour” and soils with pH values above 7 are alkaline or 

“sweet”. 

Descriptive terms commonly associated with certain ranges in soil pH are:  

➢ Extremely acid: < than 4.5;  

➢ Very strongly acid: 4.5–5.0 

➢ Strongly acid: 5.1–5.5 

➢ Moderately acid: 5.6–6.0 

➢ Slightly acid: 6.1–6.5 

➢ Neutral: 6.6–7.3 

➢ Slightly alkaline: 7.4–7.8 

➢ Moderately alkaline: 7.9–8.4 

➢ Strongly alkaline: 8.5–9.0;  

➢ Very strongly alkaline: > than 9.1 

➢ Measuring Soil pH 

 

Changes in Soil pH 
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Soils tend to become acidic as a result of:  

➢ Rainwater leaching away basic ions (calcium, magnesium, potassium and sodium);  

➢ Carbon dioxide from decomposing organic matter and root respiration dissolving in 

soil water to form a weak organic acid; 

➢ Formation of strong organic and inorganic acids, such as nitric and sulfuric acid, 

from decaying organic matter and oxidation of ammonium and sulfur fertilizers. 

Strongly acid soils are usually the result of the action of these strong organic and 

inorganic acids. 

➢ Nitrogen Fertilizers  

➢ Plants 

The effects of soil pH on plant growth are numerous: 

 

➢ Soil pH has a strong influence on the availability of various nutrients to plants. Low soil 

pH (acid reaction) lowers the availability of phosphorus and other micronutrients such as 

molybdenum. Phosphorus is most available to plants at pH 6.5–7.5. At the other extreme, 

a high soil pH may impede plant growth by rendering other nutrients unavailable such as 

iron, zinc, and manganese. Deficiencies of certain mineral ions can look like disease 

symptoms on plants (Ngugi et al., 1990). 

 

➢ The concentration of available iron and aluminum in the soil solution may increase to 

such an extent as to become injurious or toxic to plants such as on soils adjacent to 

mineral mining and metallurgic industries that are continuously contaminated by heavy 

metals. 

 

➢ Very acidic (low pH) soils inhibit soil microorganisms, notably the nitrifying and 

nitrogen-fixing bacteria (e.g., Rhizobia). 

 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/rhizobia
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➢ Soil pH may cause imbalances in the activity of soil microorganisms, thus influencing the 

competitiveness among them. This can disrupt the soil equilibrium and may encourage 

the development of some diseases especially those incited by soil-borne pathogens. 

Soil pH can be modified in different ways: 

 

➢ Raise soil pH by application of lime (calcium carbonate). It is essential to estimate as 

accurately as possible the quantities of lime to be added to the soil to ensure that the pH 

obtained is approximately what is required. 

 

➢ Decrease the pH by applying sulfur or acidic fertilizers, such as sulfate of ammonia, over 

a number of seasons. 

➢ Most farm crops will not grow satisfactorily if the soil is very acid. Application of lime 

usually adjusts the soil acidity level. Lime neutralizes the acidity of soil, supplies calcium 

(and sometimes magnesium) for plant nutrition, and improves soil structure, which makes 

the plants produce more roots and grow better. It also affects the availability of nutrients 

such as nitrogen, phosphorus, and potassium that become readily available to plants only 

at neutral or slightly acid [pH]. 

 

 

 

 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/plant-nutrition

