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Abstract
This study was conducted during the 2024/2025 and 2025/2026 growing seasons in Al-
Sour District, Deir Ezzor Governorate, Syria, to evaluate the effects of compost and
carbonaceous material derived from burned date palm and cotton residues on selected
physical, chemical, and thermodynamic soil properties and their impact on the growth
and productivity of faba bean (Vicia faba L.) under arid environmental conditions.
The field experiment was arranged in a Randomized Complete Block Design (RCBD)
with four treatments and three replications. The treatments included a control without
organic amendments (T1), compost applied at a rate of (10 ) t ha* (T2), carbonaceous
material derived from burned date palm and cotton residues applied at (6) t ha (T3),
and a combined treatment consisting of (6) t ha™* carbonaceous material and ( 4 )t hat
compost (T4).
The results showed significant differences among the studied treatments at the (0.05)
probability level (P <0.05). The combined treatment (T4) produced the best results for
most measured parameters. Soil electrical conductivity decreased from (2.85) to (1.92)
ds m™! compared with the control treatment, while soil organic matter content increased
from (0.52)% to (1.74)%. Furthermore, bulk density decreased from (1.42) to (1.24) ¢
cm 3, whereas field capacity increased from (15.2)% to (27.3)%.
Organic amendments also improved the thermal and moisture conditions of the soil.
Soil temperature at a depth of (10) cm decreased from (34.8)°C in the control treatment
to (28.9)°C in treatment T4, while volumetric soil moisture content increased from
(18.2)% to (33.5)%. Volumetric heat capacity reached its highest value in treatment T4
(1.44) MJ m3 °C1 compared with (1.15) MJ m=3 °Ct in the control treatment.
The improvement in soil properties was reflected in the performance of faba bean
plants. Seed yield reached (3.20) t ha't under treatment T4 compared with (0.82) t hat
in the control treatment. Significant improvements were also observed in growth
characteristics and yield components.

Keywords: Soil thermodynamic properties, volumetric heat capacity, bulk density,
field capacity, faba bean, compost.
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