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Effect of animal manure application levels on soil thermal diffusivity and 

conductivity 

Husamuldeen A. Tawfeeq, Ameerah H. Atiyah, Alaa A. Hussein, 

Ali A. AL-Hasani, Husham S. AL-Obaidi 

Soil and Water Resources Center, Agricultural Research Directorate                 
Abstract 

 

Soil thermal property is one of the soil physical properties which depends mainly on 

soil mineral fraction, organic matter content and soil water content.  

 The purpose of this study was to explain the effects of soil organic matter content on 

soil heat capacity, thermal diffusivity and soil thermal conductivity.  
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 Three levels of organic matter as animal manure 2%, 3% and 4% weight bases were 

added to loam soil (sand 38.25, silt 24.75 and clay 19.1g.kg
-1

) by three replicates. Soil and 

organic matter added samples were incubated for 18 days at room temperature (25-30c°). 

water conten at Field capacity was adjusted for the samples during the incubation period. Soil 

temperature readings were recorded at two depths 5 and 10 cm in a certain time (every one 

hour for 24 hours). 

 The results Showed, that the soil heat capacity increased when the organic matter 

content increased. The heat capacity magnitude was 0.436  cal/cm
3
.galvn. increased to o.565 

cal/cm
3
 galvn  at 1% and 4% organic matter content respectively. As well as soil thermal 

conductivity Vale increased in the two levels 3% and 4% of organic matter comparising with 

1% and 2% content  of organic matter. Soil thermal diffusivity increased with increasing of 

organic matter content with quadratic relation with r= 0.991. The Study also showed 

decreasing in the time of maximum temperature wave to move from 5 to 10cm depth 

from7200 sec in 1% Organic matter content to 2700 sec in 4% matter content.          


