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Spatial and Vertical Distribution of Water-Extractable Iron in Soils of
Selected Areas of Wadi Al-Shati, Southwestern Libya:«

Wejdan Abu-Al.gasim Almakhzoom Aishah Ramadan Mohamed

Understanding the distribution of water-extractable iron (Fe) in arid soils is essential
for evaluating soil fertility and nutrient availability. This study investigated the spatial
and vertical distribution of water-extractable Fe in soils collected from six locations
in Wadi Al-Shati, southwestern Libya (Ashkada, Brak, Agr, Qatta, Tmisan, and
Tarout), and assessed its relationship with selected soil physical and chemical
properties. A total of 18 soil samples were collected from depths of 1, 2, and 3 m.
Bulk density ranged from 1.42 to 1.65 g cm™, porosity from 38 to 49%, field capacity
from 7.5 to 18.5%, and organic matter content from 0.30 to 0.72%. Soil texture varied
from coarse sand to sandy clay, while soil pH ranged from 6.8 to 8.0. Carbonate and
bicarbonate concentrations ranged from 0-2.0 and 1.1-4.2 mg L™, respectively. The
concentrations of Na, Ca, Mg, and K ranged from 3.8-12.5, 2.2-8.5, 0.9-4.8, and
0.1-1.2 mg L', respectively. Water-extractable Fe was determined by extracting 5 g
of soil with 20 mL of deionized water, followed by quantification using atomic
absorption spectrophotometry (AAS). Water-extractable Fe concentrations ranged
from 6.75 to 16.75 mg kg™, with an overall mean of 9.60 mg kg™'. The highest mean
Fe concentration was recorded in Ashkada (14.33 mg kg™'), whereas the lowest was
observed in Agr (7.25 mg kg™'). Mean Fe concentrations increased with depth, from
8.50 mg kg at 1 m to 10.75 mg kg™ at 3 m. The observed spatial and vertical
variability indicates that water-extractable Fe is controlled by the combined effects
of soil texture, organic matter content, soil pH, carbonate content, water movement,
parent material, and redox conditions. These findings provide valuable baseline
information on Fe distribution in the arid soils of Wadi Al-Shati and contribute to a
better understanding of the factors governing Fe availability in desert environments.
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