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Abstract: The study was carried out to determine soil physical and hydraulic properties of irrigable lands in three selected irrigation schemes in 
the Northern Region of Ghana. Soil properties estimated were hydraulic conductivity, gravimetric moisture content, volumetric moisture 
content, soil texture, bulk density, soil infiltration and soil porosity. Data was obtained from both primary and secondary sources with methods 
used for data collection as detailed survey, desk study, remote sensing and GIS, laboratory and field work. Average hydraulic conductivities 
recorded were 2.52 x 10 m/s, 2.28 x 10 m/s, and 1.87 x 10 m/s for Bontanga, Libga and Golinga irrigable lands respectively. The average -6 -6 -6 

volumetric water content was 0.25, 0.31 and 0.19 cm cm  and with 0.18 , 0.15 and 0.18 gg  average gravimetric water contents for Bontanga, 3 -3 -11

Golinga and Libga, respectively. Bontanga and Libga irrigable areas recorded the same average dry bulk density of 1.8 g cm  whilst Golinga -3

recorded 1.7 g cm . The soil texture was sandy loam for the Bontanga and Golinga irrigable lands whilst Libga was a loamy sand with average -3

soil porosity ranging from 0.31 to 0.35%. There were significant difference for average soil temperature, sand and silt percent and volumetric 
moisture content of unsaturated soils in different  sites. The soil physical and hydraulic properties presented good and desirable qualities for 
the cultivation of different tropical crops.
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Physical properties of soil include colour, texture, 

structure, porosity, density, consistence, temperature, and 

air. Soil texture, structure, porosity, density, and consistence 

are related with types of soil particles and their arrangement 

(Osman 2013). Soil texture and structure together regulate 

porosity, density, compactness, retention, and movement of 

water and air in soil. Mangi (2018) noted some key soil 

physical indicators in relation to climate change to include soil 

structure, water infiltration rate, bulk density, rooting depth, 

and soil surface cover. Soil property is the physical, hydraulic 

or chemical aspects of the soil and these properties can 

influence its infiltration and thus irrigation and agriculture 

production. Variation of infiltration–related soil physical 

properties from different sites in the field presents a challenge 

to infiltration prediction. Understanding of the behaviour of 

the soil physical, hydraulic and chemical properties is a 

challenge to crop production especially in relation to climate 

change. Soil-plant-water relations are linked to the physical 

properties of soil and plants that influence the movement, 

retention and use of water (Saurau and Nkem 2018). The 

most favourable moisture conditions for any crop depend on 

a number of factors, including soil type, climate conditions, 

growth rate and habit (El-Shal and Soad 2012). 

Soil hydraulic properties, including soil hydraulic 

conductivity function and water retention characteristics are 

influenced by soil texture, bulk density, soil structure, and 

organic carbon content, many of which are easily influenced 

by landuse and management even though the soil 

classification may be the same (Zhou et al 2007). Saturated 

hydraulic conductivity (Ks) is the movement of water in soil 

surface when it is at saturated condition (Shukla and Lal 

2004, Islam et al 2017).  is useful in designing irrigation, Ks

drainage and wastewater systems, studying runoff 

characteristics and groundwater recharge, modelling of 

water in motion and pesticides from agricultural land (Jarvis 

et al 2013). Soils with similar texture may have quite different 

K-values, due to varied soil structure and also some heavy 

clay soils have well-developed structures and much higher -K

values (Ritzema 2006, Stibinger and Labem 2014). The soil 

texture and structure greatly influence hydraulic conductivity 

of a given sample of soil. Soil texture, structure, porosity, 

density, and consistence are related with types of soil 

particles and their arrangement (Osman 2013). The study 

assessed soil physical and hydraulic properties of irrigable 

lands of three irrigation sites in the northern region of Ghana.

MATERIAL AND METHODS

Study area: The study was carried out in the irrigable lands 


