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1. INTRODUCTION 

Phosphorus is a non-metal, placed in Group XV and Period 3 of the Periodic 

Table. It is one of the major essential plant nutrients and ranks next to nitrogen. 

in importance. Although, it occurs in most plants in quantities much smaller than 

other two major plant nutrients, namely nitrogen (N) and potassium (K), without 

its adequate supply the plant can neither reach its yield potential nor it can 

complete a normal reproductive process. A lack of this element is doubly serious 

since it may not only restrict the absorption of that element, but also affect other 

nutrients from being_ acquired by plants. It is concerned with structural 

compounds like nucleic acids for reproduction purposes and the conservation 

and transfer of energy in the metabolic reactions taking place in plants. 

Therefore, the availability of phosphorus to the growing crop is of prime 

importance in soil fertility. 

Soil are known to vary widely in their capacities to supply P to crop 

because only a small fraction of the total P in soil is in a form available to crops. 

· Thus, unless the soil contains adequate amount of plant available P or is 

supplied with readily available P fertilizers, crop growth will suffer. A large portion 

of P depleted by the agricultural crops comes from the native P content of the 

soil, and this should be replenished primarily through inorganic-P fertilizers. 

Furthermore, unlike nitrogen (N), which can be recycled to the soil by fixation 

from air, P once removed from the soil by the crop or by erosion, run off or 

leaching cannot be replenished except from external sources. 

Total phosphorus concentration in most of the agricultural soils varied 

between 90 to 2225 kg/ha and average about 890 kg/ha in the surface 20 em of 

soil (Tisdale, et a/., 1990). Phosphorus present in soil are of both organic and 

inorganic forms. Organic P, which is mainly confined to the surface layer, may be 

mineralized into i_norganic forms under favourable condition. However, plants 

mainly depends upon inorganic forms for their P requirements and probably for 

this reason most of the research effort has been directed at inorganic P. 

Inorganic phosphorus compounds are of two types - the first type 

contains a series of calcium phosphate. and the second type includes iron and 
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aluminium phosphate. According to Chang and Jackson (1957) inorganic 

phosphate in soil can be classified into four main groups, namely Ca-P, Al-P, Fe

p and reductant soluble phosphates (RS-P). Phosphorus fractions bound to 

aluminium (Al-P), iron (Fe-P) and calcium (Ca-P) constitute the major active 

forms of inorganic P and are most available to plants. Relatively less active are 

the occluded and reductant soluble forms of P. However, various forms of P are 

inter-related and contribute to the pool of plant available P according to their 

physico-chemical properties such as composition, solubility etc. It is now known 

that the nature and distribution of forms of soil P have provided useful 

information for assessing the available P status of soil and estimating the degree . 

of chemical weathering of the soil. The relative abundance of the various 

inorganic P-forms is indicative of the degree of weathering of the soil, the. 

weathering sequence being in the order of Ca-P, Al-P, Fe-P and occluded-P 

(Chang and Jackson, 1957; Hawkings and Kunze, 1965). 

A proper soil test method is one that involves the use of an extractant 

whose action is rapid and able to predict the response in terms of yield and 

uptake of applied fertilizer by the crops. By crop correlation studies, quick 

laboratory methods have been developed to determine available P ~tatus of soil. , 

Those methods simply give the quantity of phosphorus extracted by the chemical 

or biological systems used but do not indicate anything about the relative 

contribution of different forms of phosphate towards available P. The 

development of soil inorganic P fraction procedures, particularly that of Chang 

and Jackson (1957), has been found to be important in studying the sources of P 

solubilized by the chemical extractants commonly employed in soil testing and 

also the sources of P taken up by the plants. The relationships between the 

inorganic phosphate fractions and the available P determined by various 

laboratory methods have been studied by correlation and regression analysis by 

several workers (Bisen and Ramamoorthy, 1973; Khan and Monda!, 1973). 

Suitability of a proper extractant particularly for base unsaturated (acidic) soil is 

important because of the phosphate buffering capacity of soils. The rate and 

quantity of P that can be solubilized by a particular extractant depend on the 
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nature of the soil, inorganic P fractions found in the soil and chemical nature of 

the extractant used in these soils. 

Plant and soil form a highly interactive dynamic system as far as nutrient 

supply is concerned. There have been many attempts to characterize P 

supplying power of soils and the soil solution is the focal point from which plants 

absorb their nutrients. Ionic concentration in the soil solution is controlled by 

dynamic equilibria between several competitive reactions such as surface 

exchange, specific bonding, lattice penetration, precipitation etc. Soil solid phase 

P plays an important role in replenishing the plant available pool. Chemical 

potential, solubility. product relationship, chemical dissolution and adsorption 

reactions characterize the soil solid phase for supply of P. Surface adsorption 

reactions exercise an overall control on the quantity and intensity factors which 

regulate the supply of P to crops. The desorption of phosphate from exchange 

complex and its release from organic matter, crystalline minerals and other 

precipitates are the processes that control the concentration of 'phosphate in soil 

solution. Therefore, characterization involving adsorption, desorption, diffusion 

and equilibria of phosphate ions in soils are important in understanding the 

ultimate availability of phosphate to plants. 

Soils of terai zone of West Bengal are sandy loam to loam type, formed 

mostly from the Himalayan detritus. Soils are medium to strong· acidic in nature 

and fairly rich in humus content. Most soils of this zone have high fixing capacity. 

for phosphorus. Soils being gritty and porous (Annonymus, 1997 -98}, acidic, low 

temperature in the most of the part of the year and thereby low microbial activity 

and high P fixation make phosphorus-transformation in these soils is a theme of 

research. Again, besides parent materials, climatic factors and vegetation, land 

use pattern also plays a vital role in governing physico-chemical properties, 

nutritional dynamics and ultimately fertility of the soil (Chavan et a/., 

1995;Kailash Kumar et at., 1995; Kailash Kumar and Roy Choudhuri, 1 997). 

The present investigation was, therefore, undertaken to study the nature and 

distribution of forms of soil P to identify the active forms of inorganic P which 

contribute significantly towards the plant available P, to screen the most effective 
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one among the various prevalent soil test methods of available P for terai soil of 

West Bengal and to evaluate the role of land use pattern in this regard. Further, 

attempts were made to study the P adsorption-desorption behaviour in relation to 

the soils of different land use patterns of terai zone. Such comprehensive studies 

will help one for better understanding of P supply behaviour in soils of terai zone 

of West Bengal and the influence of land use pattern in the above matters .. 

Thus, in the present investigation the total research project may be 

divided in three sub-project: 

1) Distribution of phosphorus in inorganic and organic fractions in soils of 

terai agroclimatic zone of West Bengal and its different land use · 

patterns; 

2) Selection of the most suitable availability index for the above soils; 

3) Adsorption-Desorption behaviour of P forthe above soils. 




