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SUMMARY 

               Soil organic matter (SOM) has a pioneer place among many factors that are studied in the aspect of soil 

function.  Different angles are needed to characterize physical and chemical characteristics of soil organic matter, 

depend on the way of researchers.  There are many ways for isolation and characterization of SOM and this lead 

to the interpretations and conclusions.  SOM are associated with the soil environment and their compositions.  A 

review is given for their characters and the controls which they have in the soil systems.  This approach is related 

to studies of SOM. 

 

INTRODUCTION 

Soil organic matter consists of decomposing plant and animal residues.  In addition to these materials, 

soil organic matter contains living and dead microbial cells.  It is the store house of all essential plant nutrients.  

It protects soils against erosion and helps to form good soil structure.  It provides good aeration and better water 

movement by loosening the soil.  For achieving maximum benefit, organic matter must be decomposed and 

continuously replenished with the addition of fresh organic materials to the soil.  After the active decomposition, 

organic residues are collectively called humus (organic soil colloid).  Most dominant micro-organisms are 

involved in the decomposition of organic matter namely bacteria, actinomycetes and fungi.  Different soil 

enzymes (protein substances) produced by these micro-organisms, are directly responsible for the 

decomposition by reducing the activation energy necessary to break given to describe briefly the origin, nature, 

classification, decomposition processes, behaviour of humus (organic soil colloid), modification of various soil 

properties in relation to plant growth and nutrition, benefits of organic matter. 

 

Origin of Soil Organic Matter 

Soil organic matter originates from the plant tissue.  Leaves and roots of trees, shrubs, grasses and 

other plants.  These plant constituents form the primary material for the food of soil organisms and for the 

production of soil organic matter.  Animals are considered secondary sources of organic matter.  As they break 

down the original plant tissues, they contribute waste products and leave their own bodies after death.  Certain 

forms of animal life, particularly earthworms, centipedes, insects and ants, also play important role in 

decompose plant residues. 

 

Physical Characteristics of Soil Organic Matter 

Soil structure and aggregate stability  
Soil structural stability refers to the resistance of soil to structural rearrangement of pores and particles 

when exposed to different stresses (e.g. cultivation, compaction, irrigation etc). The relationship between SOM 

and soil structure and physical properties of soil, excellent reviews can be found in Tisdall and Oades (1982), 

Oades (1984), and Carter and Stewart (1996). It is then established that addition of SOM reduce bulk density 

and improve water holding capacity, increase soil aggregate stability. Angers and Carter (1996) reported that 

the amount of water-stable aggregates (WSA) is associated with SOM content, and the labile carbon is positively 

related to macro-aggregate stability. Kay and Angers (1999) reported that a minimum of 2% SOM is need to 

maintain structural stability. Boix-Fayos et al., (2003) showed that of 3-3.5% SOM has to be attain to reach in 

aggregate stability; no effects on aggregate stability were observed in soils below this threshold. Haynes (2000) 

revealed that the mean weight diameter (MWD) of aggregates showed a curvilinear increase with organic matter 

content, suggesting an upper limit of influence of SOM. 

   Most studies reported that a linear increase of aggregate stability and aggregate size with increasing 

levels of SOM or SOC. Many studies agree on a good relationship between aggregate stability and SOM, there 

is no guarantee whether a defined threshold value exists for organic matter levels, and Loveland and Webb 
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(2003) concluded, after a review of several studies, that no universal threshold levels of SOM contents could 

be establish.  

 

Water Holding Capacity 

One important factor of soil physical fertility is that the capacity of soil to reserve and supply water and 

air for the growth of plants. The ability of soil to retain water is termed water holding capacity (WHC). In 

general, the amount of available water in plant is relation to air filled porosity at field capacity is often used to 

describe soil physical fertility (Peverill et al., 1999). Total plant available water (PAW) is that the amount of 

water held between wet drain condition (field capacity FC, at matric suction of -10 kPa) and at the water content  

which plants are cannot extract water (permanent wilting point PWP, at matric suction of -1500 kPa). Some 

studies use -10 kPa for coarse textured soils alone and use -33 kPa for fine-textured soils (Bauer and Black, 

1992). WHC of the soils is controlled primarily by the number of pores and pore-size distribution of soils and 

also by the specific surface area of soils. With an increase in SOM content, increased in aggregation and 

decrease the Db, which increase the total pore space and also the number of small pore sizes (e.g. Khaleel et 

al., 1981; Haynes and Naidu, 1998).  

 

Soil Colour 

Soil colour is used to describe the highest categorical level in many soil classification systems, ex: 

concept of the Russian chernozem centered around thick dark soils of Russian steppe and the Mollisol soil order 

of the US soil taxonomy is defined to include most of the soils are relatively thick, dark surface horizons 

(Schulze et al., 1993). Usually good soil condition are associate with dark brown colour near soil surface 

(Peverill et al., 1999). Schulze et al., (1993) reported that within similar landscapes and soil texture classes, 

there is a good linear correlation between Munsell soil colour and SOM for Ap horizons from Indiana and 

Illinois. 

 The effect of the dark brown or black SOM on soil colour is important for soil classification purposes (Baldock 

and Nelson, 1999). This does not shows that dark-coloured soils are always warmer: since dark coloured soils 

generally have a higher amount of organic matter, which hold a larger amounts of water, a great energy is 

required to warm darker soils than light coloured soils (Brady, 1990). 

 

Chemical Characteristics of Soil Organic Matter 

Cation exchange capacity (CEC)  

Cation exchange capacity (CEC) is defined as the measure of the total capacity of a soil to hold 

exchangeable cations and indicates the negative charge present per unit mass of soil (Peverill et al., 1999). High 

CEC is that as favourable as it contribute to improve the capacity of soil to restore plant nutrient cations. Soils 

have both permanent and variable charge. Permanent charge is obtained from the clay minerals (e.g. smectite) 

when Mg is replaced by Al or Si is replaced by Al. The strength of variable charge (provided by clay minerals 

and SOM) depends upon the ionic strength and pH and is influenced by the chemical environment of the soil. 

 

Buffering capacity and pH 

Soil buffering is one of the important characteristic of soil health, because it assures reasonable 

stability in soil pH and that influence the amount of chemicals (lime or gysum) needed to alter the soil pH. 

Buffering at intermediate pH values (5-7.5) is mainly contributed by the exchange reactions where clays and 

functional groups of SOM act as a sinks for H+ and OH-. At the low pH values, Al3+ and hydroxy aluminium 

leads to block exchange sites in silicate clays and humus, therefore reduce the CEC of the colloids. Liming is 

required to raise the pH and increase the CEC (Brady, 1990).  The effect of different organic materials on soil 

pH was studied by Wong et al., (2000). Total base cation content of the prunings was a better predictor of pH 

changes in the Ultisol, it did not apply to the Oxisol and differences in SOM content had a little effect on BC. 

Wong et al., (2000) proposed that the acid neutralisation was due to complexation of protons and Al by organic 

anions. Adsorption of Al may result in the under saturation which would be result in 3 mol of protons consumed 

for each mol of Al dissolved. Thomas (1975) studied that with soil depth there was negative correlation between 
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SOM content and exchangeable Al and that had effect of SOM was greater at lower pH values. Therefore, Wong 

et al., (2000) found that maximum amount of base cation complexes or salts of organic anions produced would 

depend on the total base cation content of the decomposing material. The relationship between increase in soil 

pH during this decomposition and base cation content of the added material was also reported by Bessho and 

Bell (1992)  

 

Adsorption  

Adsorption of SOM on clay particles is the important mechanism for protection of SOM from 

decomposition. The significance of adsorption of SOM onto clay mineral surfaces  documented positive 

relationship between SOM and clay content and soil surface area (e.g. Oades, 1989; Feller et al., 1991 and 

summarised in Krull et al., 2003). The SOM clay interactions controlled by chemical nature of the organic 

materials and type of clay minerals involved (kaolinite, illite, smectite). The protection of SOM by clay minerals 

covers an extensive area of research and is well summarised in Oades (1989) and Baldock and Skjemstad 

(2000), the report place more emphasis on adsorption and complexation reactions where SOM acts as the 

sorbent of and complexing agent for, various ions, metal and organic matters. 

 

CONCLUSION 

It is necessary to understand SOM characteristics in an environmental system.  Thus the physical and 

chemical characteristics of SOM is an important indicator of environmental properties.  If a system has the input 

of fresh organic matter, the micro-organisms prefer the more liable fractions (ex.: carbohydrates, proteins etc) 

and the less palatable fractions tend to be preserved (ex.: long chain fatty acids and polycondensed aromatic 

structure).  Hence brief description of characteristics of SOM has given and also their influence in soil properties 

has been discussed. 
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