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ABSTRACT 

The most developed Pedotransfer Functions (P'I;I!',) for 
estimating the soil bulk density use data on soil texture and 
organic matter content as independent variables, as well as 
the majority published PTF, for predicting the soil 
moisture constants involved soil texture, bulk density, and 
OJ"&&Dic matter as independent variables. On a rqional 
scale as in Libya where the organic matter content l.s spare, 
u a result of the prevailed climatic condidons, the 
parameterization of these equations will be difficult. So, 
the objective of this work is studying the interrelations 
between soil texture and these parameten, and the 
possibility of access correlations for developin& rqression 
equations. For the purpose of estimating the bulk de111ity 
and soil water constants from accessible routinely data 
such as soil texture as an -independent variable, 46 soil 
samples were collected from AI lzzayat area ( Re&ion of AI 
Jabal AI akhdar) as a training set , and 1l soil samples, as 
a test set from Mikilli area, which are characterized with 
the same environmental conditions to the training area. 
The obtained PTF, equations are characterized with hi&hly 
satisfied predicted coefficients of determinations (R2 

,). The 
validation of these derived equations was done successfully 
with calculated coefficients of determination (R2

), The R2 

values were 93.8 % for field capacity, 92.2 %for bulk 
density, 91.3o/o for permanent wilting point, and 71.7% for 
available water capacity. These variations were more 
related to sand and silt contents rather than clay content in 
the investigated samples. 

INTRODUCTION 

Libya has a surface area of approximately 1,750,000 
Km2 and is classified as arid region, which are 
distinguished by water scarcity and highly variable 
precipitation, covers only 7% of total surface area of the 
country (Elfadli 2009). 

A1l a result to this fact, most of the Libyan soils are 
characterized by relatively a sparse vegetative cover, 
low organic matter content and high salinity level and 
sodicity of soils (Selkhozprom, 1980). This led to poor 
its structure and hydraulic properties. Entisols 
,Inceptisols, Aridsols and Alfisols are dominant soils 
orders in the eastern region of Libya with a limited 
occurrence of Mollisols in certain regions of the 
mountains, where the annual average precipitation rates 
may exceed 400 mm (Ben Mahmoud, 1995). 
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For understanding the physical properties of these 
soils is essential to formulate sound water management 
strategies. Generally speaking, the information of 
physical properties, especially the water retention and 
infiltration rates of these soils on the whole are scanty 
(Dzymala, 1995). Some direct measurements of the 
physical and chemical properties of soils are impractical 
for most research and management, especially the 
methods of estimation of the soil properties are time 
consuming and expensive (Walczak et a/., 2002; 
Budiman et a/., 20 II). Furthermore, due to high 
temporal and spatial v;piability in soil's properties, large 
nwnbers of soli samples are required for characterizing 
the real field conditions (Oyedele et a/., 20 I 0). To work 
out these problems, an alternative measurement is to 
estimate these properties using as predictors more easily, 
inexpensively and routinely measured soil property such 
as particle size distribution (Saxton et al., I 986; Zbuang 
et al., 200 I). This method can be called Pedotransfer 
Functions (PTFs). which are a multiple regression 
equations between soil properties. They allow the 
possibility of translating the existing surrogate data into 
a data which we need (Bouma, 1989; Wosten et 
a/.,200 I; Baker et a/. 2008). In last decades, many 
attempts have been made to evaluate the general 
applicability and prediction accuracy of PTFs developed 
to predict soil physical properties such as bulk density, 
field capacity, wilting point and soil water retention 
characteristic curve (Walczak R. eta/., 2002; Kalman R. 
eta/., 2004; Bruno eta/., 2005; Duan X. eta/., 2010; 
Ghanbarian A. et a/., 2010; J.M.Hollis et a/., 2012). 
Most of these developed PTFs for the estimation of the 
bulk density and the hydraulic properties <•mployed the 
particle size distribution and the organic matter content 
as predictors. Because of the lack in the organic matter 
content in most of the Libyan soils. The suggested 
models will neglect organic matter content as input in 
this case (Zacharias eta/. ,2007). 

Present work was carried out to generate basic data 
for some Libyan soils orders using PTFs and predict the 
important physical properties, which may play a 
significant role on their utilizes, based on accessible soil 
physical properties in the study area. 


















