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ABSTRACTS
This investigation was carried out to study the effect of moisture content in two levels at field capacity and wilting point on volumetric heat capacity. The volumetric heat capacity were estimated by Dr Vries method (1963). The results indicated that increase moisture content with increase the volumetric heat capacity. So the value of volumetric heat capacity at field capacity more than its value at wilting capacity. The ratio of mean values of volumetric heat capacity at field capacity in to mean value of volumetric heat capacity at wilting point was 4.60 times for the data set. And also highly significant and positive correlation between moisture content at field capacity and wilting point and volumetric heat capacity values(MJm30c-1)r= 0.79888 and 188 respectively. The multiple regression between values of volumetric heat capacity at field capacity or at wilting point with CaCO3% , O.M. % and EE dSm-1 are highly significant (0.90988 and 188) respectively , according to the following equation :
 γ1=3.900776- 9.294 E0.001C1-1.1438E+002 C2 + 7.0186E +001C3 + 3.5451 C4 γ2+1.594906 +2.1483E-003 C1+ 7.2740E-002C2+ 1.4181E-001C3+4.1447C4
Where :
Y 1= volumetric heat capacity at field capacity%

Y2= volumetric heat capacity at wilting point%

INTRODUCTION
The physical , chemical and microbiological processes occurring in soil and water movement are strongly influenced by soil temperature. The soil temperature in turn , depends upon the volumetric heat capacity of the soil. The amount of temperature change in response to the absorption or release of heat is governed by volumetric heat capacity . In addition , heat transfer through soil depends upon the volumetric heat capacity. The volumetric heat capacity of natural soil strongly depends upon soil porosity and water content. Hanks and Achcroft 1980  defined the heat capacity , as the amount of heat required to rise the temperature of unit volume or mass of soil by 1C (Cal.cm3 or cal g-1 C-1)
Awadalla 1977 found that the volumetric heat capacity Cv increased with increasing soil moisture retention . Ross and Bride 1987 studied heat capacity of a highly swelling black earth (pellustert) they found that the heat capacity per unit volume incresse more slowly with water content because of the swelling

Al-Kayssi et al 1991 studied the effect of increasing soil moisture content on temeratue , and soil heat storage .They found that an  increase in moisture content decreases the soil temperature and also resulting in higher storage capacity at higher moisture content . Finally , plant growth rate and yield increased due to modification of plant climte at  higher moisture content . Sharma and Datta1992 studied the effect of puddling , flood water depth and percolation on the thermal properties of tropical rice soil under field and glass-house condition , they found that puddling increased volumetric heat capacity compared to a non-puddlle soil.
The purpose of this investigation the effect of moisture content at two levels , field capacity and wilting point on volumetric heat capacity of some soils.

MATERIALS AND METHODS
The aim of this investigation as previously mentioned is to study the effect of moisture content at field capacity and wilting point on soil volumetric heat capacity of some soils. The soil samples were collected from Abu-Rawash , Cairo –Alexandria desert road and Nubaria regions to represent soil different texture , the soil texture were loamy sand , sandy  and calcareous soils. Distribed soil samples were air dried , crushed , sieved in 2 mm sieve  and stored for some physical and chemical analysis . Undisturbed samples were also taken from the same depths for some physical determinations
Physical and chemical analysis

Partical size distribution was carried out using pipette method piper 1950 ) Bulk density  the method described by Klute 1986 , soil moisture characteristics were determined according to the method described by Richards and Weaver 1944 and Richards 1947 . 
Soluble cations and anions , were detrmined in the soil paste extract according to Jackson 1967 organic matter content % was determined  by the method of Walky and Black as described by Jackson 1967 , Ph was determined in saturated soil paste using B ecman'spH meter , Richards 1954 and CaCO3 % was determined using Collin's calcimeter according Wright
Volumetric heat capacity

To calculate volumetric heat capacity two equations were used in the 1st equation DeVries the used formula  is

Cv= Sum CiXi

Where 

Cv= volumetric heat capacity Jm-3C-1

Ci = volumetric heat capacity  of the soil constituent JM-3C-1

Xi= volumetric fraction of the soil constituent (vol fraction)

Constant = fractions of the soil (graveles , sand , clay , silt and OM)

RESULTS AND DISCUSSION

Physical and chemical properties of the studied soil

The soil were chosen to represent a wide variation in soil texture , non –saline and non-alkaline soil samples from Abu Rawash , Cairo Alexandria and Nubaria regions . The texture class were loamy sand , sandy , sandy and calcareous soil . Table 1 and 2 show charactricticis of the soils of the studied area

Table 1 particale size distribution of the soil samples 
	Location
	Depth
	clay
	silt
	Sand
	
	
	
	

	
	
	
	
	fine
	coarse
	Particale size
	CaCO3
	OM 



	
	0-30
	13.10
	15
	36.7
	35.20
	Loamy sand
	11
	0.28

	Abou 
	30-60
	16.8
	8.8
	36.3
	38.30
	
	14.33
	0.26

	Rawash
	60-150
	18.2
	11.10
	30.30
	40.40
	
	9.20
	0.26

	Cairo
	0-30
	6.00
	2.50
	39.70
	45.2
	Sandy
	25.2
	0.33

	Alx
	30-60
	12.60
	8.50
	37.70
	40.80
	
	23.
	0.32

	deseret
	60-150
	13.20
	9.50
	38.50
	38.8
	
	11.80
	0.32

	
	0-30
	7.30
	2.20
	22.60
	63.
	calcareous
	44
	0.36

	Nubaria
	30-60
	11.20
	9.80
	28.
	51
	
	41.50
	0.32

	
	60-150
	11.50
	12
	32.40
	44.10
	
	41
	0.30


Table 2 Chemical composition of the soile paste

	location
	D
	Sp
	ph
	EC
	
	
	
	
	
	
	
	

	
	
	
	
	
	Ca
	Mg
	Na
	K
	CO3
	HCO3
	Cl
	SO4

	Abou
	0-30
	31
	7.4
	34
	166.7
	53.9
	320
	9
	
	3
	400
	146.6

	Rawash
	30-60
	33
	7.3
	43
	222.2
	25.9
	440
	10
	
	3
	650
	45.2

	
	60-150
	23
	7.2
	47
	194.4
	81.2
	820
	12
	
	1
	900
	206.7

	Cairo
	0-30
	17
	7.3
	2.9
	1.1
	2.8
	13.8
	1.5
	
	2.1
	16.2
	9.9

	Alex
	30-60
	19
	7.1
	3.7
	9.8
	2.7
	14.1
	1.6
	
	2.5
	16.6
	9.1

	Deseret
	60-150
	20
	7.2
	3.9
	9.9
	2.9
	14.5
	1.8
	
	2.9
	17
	9.2

	
	0-30
	16
	7.1
	66.6
	611.1
	160.9
	700
	8
	
	1
	1050
	429

	Nubaria
	30-60
	19
	7
	140.7
	527.8
	161.9
	4900
	11
	
	1
	4850
	649.3

	
	60-150
	43
	7.3
	140
	535
	161.5
	4800
	11.2
	
	1
	4990
	523.3


168.1
2-Rlationship between moisture content and volumetric heat capacity 
Data presented in table 3 show that volumetric heat capacity values were increased as the moisture content  increased from wilting point to field capacity using DeVries equation The average volumetric heat capacity values of field capacity and wilting point were 68.099 and 14.762 MJm-3C-1  respectively . The minimum and maximum volumetric heat capacity at filed capacity were 33.247 and 171.135 MJm-3C respectively while 3.818 and 43.247 MJm-3C respectively . It worthly to metion that data presented in table 1 indicated that volumetric heat capacity at field capacity was higher than volumetric heat capacity at wilting point 4.60 times
Table 3 Volumetric heat capacity at field capacity and wilting point % of some soil under investigation
	Variable
	Volumetric heat capacity

	
	FC
	WP

	Mean
	68.099
	14.763

	Standard deviation
	47.507
	13.403

	Max values
	171.135
	43.247

	Min values
	33.274
	3.818


FC = Field capacity            WP = Wilting point
The increase of volumetric heat capacity values at field capacity than its values atwilting point .In general may be due to the quantity of heat required to raise the temperature of a gram of soil particales is only about fifth as much as is required to worm gram of water to the same amount.

In other words , the specific heat of dry soil is expected to be less  than specific heat of the moistured one these result are is good agreement with Awadalla 1977


The simple correlation coefficient an regression equation between volumetric heat capacity at field and moistre content was correlated posity at high level of significant 798**

Regression equation  of the significant correlation are shown as follows VHC (MJm-3
C) =2.39 +0.17 Moisture content at field capacity r=0.798**

Where VHC =volumetric heat capacity value MJ/Mc)

The simple correlation coefficient and regression equation between volumetric heat capacity at wilting point and moisture content at wilting point  was correlated positively at highly level of significant r**

Regression equation of the significant are shown as the following 

VHC MJ/Mc = -0.40+2.40Moisture content at wilting  r=1**

Where VHC= Volumetric heat capacity values MJ/M

The multiple regression between volumetric heat capacity at field capacity MJm-3C  or volumetric heat capacity at wilting point value y2 with soil properties CaCO3% ,  Organic matter , EC and moisture content were highly significant 0.909** and1** ) and equations  as the following 
γ1=3.900776- 9.294 E0.001C1-1.1438E+002 C2 + 7.0186E +001C3 + 3.5451 C4 

γ2=1.594906 +2.1483E-003 C1+ 7.2740E-002C2+ 1.4181E-001C3+4.1447C4
where 
y1 =volumetric heat capacity at field capacity 

y2 = volumetric heat capacity at wilting point

C1 =CaCO3 
C2 =Organic matter

C3=EC dSm

C4 =moisture content 
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السعة الحرارية الحجمية وتاثيرها بالمحتوى الرطوبى الارضى

حسام عبد المنعم – احمد عمر احمد عبد الدايم – محمد عبد الرحمن موسى

معهد بحوث الاراضى والمياة والبيئة – مركز البحوث الزراعية – الجيزة 
اجرى هذا البحث بهدف دراسة المحتوى الرطوبى عند كل من السعة الحقلية ونقطة الزبول على السعة الحرارية الحجمية ز تم الحصول على العينات من ابى رواش وطريق مصر اسكندرية الصحراوى  والنوبارية للحصول على اراضى مختلفة القوام وكان ثوام هذة الاراضى الاراضى طميية رملية وارض رملية وجيرية على الترتيب وتم تقدير السعة الحرارية الحجمية بطريقه devries
واشارت النتائج الى ان زيادة المحتوى الرطوبى يؤدى الى زيادة السعة الحرارية الحجمية وبذلك كامنت قيمه السعة الحجمية الحرارية اعلى من قيمتها عند نقطة الذبول وتزيد بمقدار 4.6 ضعف كما اتضح انه توجد علاقة ايجابية  معنوية بين المحتوى الرطوبى عند السعة الحقلية ونقطة الذبول وبين كل من كربونات الكالسيوم والنسبة المئوية للمادة العضوية وكذلك ec ds/mوالحتوى الرطوبى ويمكن تمثيلها بالمعادلتين الاتيتين
γ1=3.900776- 9.294 E0.001C1-1.1438E+002 C2 + 7.0186E +001C3 + 3.5451 C4 
γ2=1.594906 +2.1483E-003 C1+ 7.2740E-002C2+ 1.4181E-001C3+4.1447C4
where 

y1 =volumetric heat capacity at field capacity 

y2 = volumetric heat capacity at wilting point

c1 =CaCO3 

C2 =Organic matter

C3=EC dSm

C4 =moisture conten

