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ABSTRACTS
Thermal diffusivity is carried out on different air dry soils varies in their textures . The thermal diffusivity was calculated according to the ratio between thermal conductivity MJm-3C to volumetric heat capacity MJm-30C-1 of these soils . Data indicated that mean values of thermal diffusivity of the studied soils were 1.70913E-06, 1.99114E-06 , 1.364E-06 AND 9.12126E-07 for loamy sand , sandy soil , sandy loam soil and cancerous soil respectively . The correlation  coefficient between values of the thermal diffusivity of air dry soil m2/s  with clay content % are positive and highly significant 0.742** and CaCO3 %0.466** , while highly negative correlation between thermal diffusivity values of air dry soil m2/s with water holding pores -0.931** . The multiple regression between values of thermal diffusivity m2/s Y and particle size distribution CaCO3 % EC and pore size distribution are highly significant R = 0.791** , R=0.71288 and R =0.703** respectively and equation are as following 
Y =1.645225-6.4742E-003C1-2.3285E-002C2-3.88266E-002C3+1.4375E-001C4

Y=3.370471+1.9262E-001C5-6.4537C6-2.0509C7
Y=-7.670840+2.0865E-001C8+7.2622E-001C9+3.8389E-001C10-3.3.0116E-001C11

Where

Y= soil thermal diffusivity m2/s , C1=Coarse sand % , C2 =Fine sand % C3 =Silt % C4 =Clay % C5= CaCO3 % , C6 =Organic matter % C7 =EC Ds/m C8 = Quickly drainable pore QDP % , C9= Slowly drainable pore SDP % C10 Water holding pores % C11 =fine capillary pores FCP %

INTRODUCTION
Soil thermal diffusivity is an important heat transport parameter because it affects soil temperature distribution Horton et al 1984 and heat flux density Horton & Wiererge 1984.

Mathematically , the thermal diffusivity is the ratio of soil thermal conductivity to product of volumetric heat capacity. The soil thermal diffusivity is a measure of the change of temperature which would produced in a unit volume by the quantity of heat which flows through the volume in a unite time when a unit temperature gradient is imposed across two opposite side of the volume. Ekpe et al 1996 determined thermal diffusivity of soil samples from eight locations in Nigeria . They found that the highest thermal diffusivity recorded was 2.76x10-7m2/s , and the lowest was 1.75x10-7 m2/s Bore etal 1990 found that thermal diffusivity of soil was lower near the surface compared with deeper depth. Nabiyev and Guseynov 1991 found that thermal diffusivity was to be inversely proportional to the relationship was derived
a=a0log (n-10)

Where 

a = thermal diffusivity of the soil m2/s a0= thermal diffusivity of sand n= the percentage of clay 
Thermal diffusivity values were based on clay content in the dry state and with a density of 1.3g/cm3

The aim oof this investigation is to calculate values of thermal diffusivity m2/s and its relationship with some physical properties 

Materials and Methods

Soil samples collected from different regions from Abu Rawash , Cairo –Alex desert road and Nubaria region where chosen to represent a wide variation in soil textue , non saline and non alkali .soil sample Mechanical analysis of soil samples were determined according to Deleenheer ad De Boode 1965 The definition of the investigated soil samples are presented in Table 1,2
Soil thermal diffusivity 
Soil thermal diffusivity calculated according this formula 
a= λ/Cv
Where

a =thermal iffusivity of the studied soils m2/s λ = thermal conductivity of soil MJm-10C ; volumetric heat capacity MJS-1M0C

RESULTS AND DISCUSSION

The diffusivity is a measured of the change of temperature , which would be produced in a volume unit by the quantity of heat which flows through in a time unit . The diffusivity is the ratio of the conductivity of the soil to volumetric heat capacity of the soils.

Data in Table 3 and fig 1 indicated that mean values of thermal diffusivity of the studied soils were 1.70913E-06 , 1.99114E-06 , 1.364E-06 and 9.12126E-07 m2/s for loamy sand soil , sandy soil , sandy loam soil and sandy calcareous soil respectively , according to DeVries 1963 . It worth mentioned that the highest values of thermal diffusivity at air dry soil was presented in sandy soil while the lowest value presented in sandy calcareous soil . This result is in good agreement with Parikh et al 1979 , Awadalla and Tadros 1982 and Awadalla 1997
Table 3 Mean values of thermal diffusivity of the air dried soils

	Soil texture
	Thermal diffusivity

	Loamy sand soil
	1.70913E-06

	Sandy soil
	1.99114E-06

	Sandy loamy soil
	1.364E-06

	Calcareous soil
	9.12126E-07


Data in Table 4 show that the statistical analysis concerning mean and standard deviation . The highest mean present in fine sand % and the lowest values obtained from OM values .With regarded to standard deviation the highest values obtained from coarse sand %  and the lowest values obtained from O.M % values . With regarded to standard deviation the highest values obtained from coarse sand % and the lowest value obtained from O.M. values.
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Fig (1)  Thermal diffusivity values m2/s at different studied soils

The results present in Table (5) indicated that the correlation coefficient between values of the thermal diffusivity of air dry soil m2 /s with clay content % are positive and highly significant (0.742**) , and CaCO3 % (0.466**), while highly negative correlation between thermal diffusivity values of air dry soil m 2/ s with water holding pores (-0.931**)

Table(4): Thermo- physical properties and some statistical character analysis.

	Standard deviation
	Mean
	
	Range
	Variable

	
	
	Min
	Max
	

	0.503
	2.323
	1.033
	8.476
	Thermal diffusivity

	8.87
	41.63
	27.3
	63.0
	Coarse sand%

	7.09
	35.22
	22.6
	50
	Fine sand %

	4.01
	9.62
	2.2
	15.3
	Silt%

	3.48
	12.58
	6
	18.2
	Clay%

	16.75
	14.44
	3.5
	44.0
	CaCO3

	0.0525
	0.3142
	0.23
	0.41
	Organic matter (O. M) %

	1.317
	2.301
	0.88
	4.65
	E C d S m-1

	1.373
	24.236
	14.99
	34.57
	Quick drainable pores Q. D. P

	0.196
	2.893
	1.35
	4.07
	Slowly drainable pores S. D. P

	2.021
	9.831
	3.42
	27.09
	Water holding pores W. H. P

	0.781
	3.115
	0.51
	9.97
	Fine capillary pores F.C.P


Table (5): Correlation matrix
a) Particle size distribution
	Thermal diffusivity m2/s
	Clay%
	Silt %
	F. sand %
	C. sand %
	Variable

	
	
	
	
	1.000
	C. sand %

	
	
	
	1.000
	-0.900
	F. sand %

	
	
	1.000
	0.091
	-0.317
	Silt %

	
	1.000
	0.287
	0.222
	-0.578
	Clay %

	1.000
	0.742**
	0.100
	-0.079
	-0.219
	Thermal diffusivity m2/s


b) CaCO3 %, O. M % and EC d S m-1
	Thermal diffusivity m2/s
	E C d S m-1
	Organic matter %
	CaCO3%
	Variable

	
	
	
	1.000
	CaCO3%

	
	
	1.000
	0.571
	Organic matter %

	
	1.000
	0.624
	0.651
	EC d S m-1

	1.000
	-0.037
	-0.107
	0.466*
	Thermal diffusivity m2/s


c)Pore size distribution
	Thermal diffusivity m2/s
	F.C.P%
	W.H.P%
	S.D.P%
	Q. D. P%
	Variable

	
	
	
	
	1.000
	Q. D. P%

	
	
	
	1.000
	-0.026
	S.D.P%

	
	
	1.000
	-0.273
	-0.757
	W.H.P%

	
	1.000
	0.975
	-0.323
	-0.732
	F.C.P%

	1.000
	0.527**
	0.578**
	-0.001
	-0.263
	Thermal diffusivity m2/s


The multiple regression between values of thermal diffusivity m/s Y and particle size distribution is highly significant R= 0.791 with regard to the multiple regression between values of thermal diffusivity m/s Y and CaCO3 % and E C is highly significant R=0.712 and the multiple regression between values of thermal diffusivity Y and pore size distribution is highly significant R= 0.703** and equation represent as the following   :                                                                        
With respect particle size distribution

Y=1.645225-6.4742E-003 C1 – 2.3285 E -002– C2 – 3.8266E-002 C3+ 1.4375 E-001 C4  Mult R=0.791 Where : Y= Soil thermal diffusivity m2/s ; C l  =  Coarse sand % ; C2 = Find sand5 ; C3 = Silt %; C4 = Clay % 
With regard to CaCO3   % , O. M% and E C d S m-1 Y= 3.370471+ 1.9262E-001 , C5- 6.4537 C6-2.0509 C7 Mult R= 0.712

Where C5 =  CaCO 3 %  ; C6= Organic matter% C7= E C d S m-1. With   regard   to QDP%, SDP%, WHP% and FCP% 
Y= -7.670840+ 2.0865E-001 C8 + 7.2622E-001 C9+3.8389E-001 C10 – 3.011E-001 C11 Mult R=0.703** 
Where C8= Quickly drainable pore QDP% ; C9 = Slowly drainable pore QDP% ;C9=Water holding pores WHP % C11 = Fine capillary pores FCP% 
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تاثير بعض الخواص الطبيعية للاراضى على الانتشار الحرارى للتربة 
حسام عبد المنعم احمد- احمد عمر احمد عبد الدايم 

معهد بحوث الاراضى والمياه والبيئة – مركز البحوث الزراعية

تم حساب قيم الانتشار الحرارى m2/s المتحصل عليها من عديد من الاراضى الجافة هوائيا وذلك من خلال النسبة بين قيم التوصيل الحرارى المقدرةMJs-1m-30C وبين السعة الحجمية الحرارية المقدرة
  MJS-1M-0Cوتشير نتائج البحث الى ان قيم التوصيل الحرارى للاراضى المختلفة القوام 1.99114E-6  و 1.70913E-6  و 1.364E-6 , و 1.2126E-6 م2/ث  للاراضى الرملية الطميية والاراضى الرملية والاراضى الطميية الرملية والاراضى الرملية الجيرية على الترتيب 

يوجد ارتباط موجب عالى المعنوية بين قيم الانتشار الحرارى للاراضى الجافة هوائيا المختلفة القوام وكل من نسبة الطين ر= 0.742** ونسبة كربونات الكالسيوم ر=0.466** 
بينما يوجد ارتباط سالب بين قيم الانتشار الحرارى وقيمه WHP ر = 0.931 ** 


وجد كذلك ارتباط مركب عالى المعنوية بين قيم الانتشار الحرارى وكل من التوزيع الحجمى للحبيبات ونسبة كربونات الكالسيوم وال EC والتوزيع الحجمى للمسام قيم ر=0.791**  ,ر =0.712** ر = 0.703** على الترتيب ويمكن تمثيلها بالمعادلات الاتية 

Y =1.645225-6.4742E-003C1-2.3285E-002C2-3.88266E-002C3+1.4375E-001C4
Multi R = 0.791**
حيث C1 = النسبة المئوية للرمل الخشن و C2=النسبة المئوية للرمل الناعم و C3= النسبة المئوية للسلت وc4=النسبة المئوية للطين 
 Y=3.370471+1.9262E-001C5-6.4537C6-2.0509C7

Mult R = 0.712**

حيث C5= النسبة المئوية لكربونات الكالسيوم و C6= النسبة المئوية للمادة العضوية و C7=تركيز الاملاح EC dS/m 

Y=-7.670840+2.0865E-001C8+7.2622E-001C9+3.8389E-001C10-3.3.0116E-001C11

حيث C8= النسبة المئوية للمسام سريعة الصرف و C9=النسبة المئوية للمسام بطيئة الصرف و  =C10= النسب المئوية للمسام الحافظة للماء و C11= النسبة المئوية للمسام الدقيقة.

