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Abstract

Field capacity (and FC) permanent wilting point (PWP) are key hydrological soil properties that play a central role in
evaluating plant water availability. This research was conducted to investigate the influence of soil characteristics on
water availability for rainfed wheat in the farmlands of the TahamChai region, Zanjan. Soil samples were collected
from a depth of 0-30 cm from 30 studied farmlands. Properties such as soil texture, organic matter, calcium carbonate,
bulk density, aggregate stability, saturated hydraulic conductivity, FC, and PWP were measured. The results showed
a positive correlation between PWP and both clay particle percentage (r= 0.66) and calcium carbonate equivalent
percentage (r= 0.26). In contrast, a negative correlation was observed between PWP and the percentages of sand (r=
—0.74), silt (r= —0.72), and gravel (r= —0.58) particles. Other soil properties, including bulk density (r= —0.48),
aggregate stability (r= —0.51), and saturated hydraulic conductivity (r= —0.60), also showed significant negative
correlations. The results also showed that fine-textured soils hold more water but are more difficult for plants to access,
while coarse-textured soils make water more readily available to plants and increase drought resistance. This study
emphasizes the importance of understanding soil properties for sustainable water resource management in rainfed
agriculture.

Keywords: Soil texture, water stress, semi-arid soils, crop capacity, permanent wilting point.



