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ABSTRACT

In generally, the newly reclaimed lands in Egypt, especially those of a relatively coarse texture, are not provided with the drainage systems, as the groundwater levels are relatively low. Due to the continuing water conveyance through irrigation canals and bad water management in the studied area, ground water level tends to rise towards soil surface, consequently soil salinity and alkalinity problems, which will be a matter of course the main objective in this study. So, the current study was carried out to investigate and to determine the sources of the high water table and its effect on soil salinity and alkalinity problems and the recommended solutions at a newly reclaimed area, Wadi El-Shieh, southeast of Assiut city, Egypt. 

  Three soil units were selected (I, II and III) and surveyed as loamy sand to sandy clay loam (I), and sandy to loamy sand (II and III). The first soil unit (I) cultivated with grapes, while the second two units (II & III) cultivated with mango. 

The results reveal that the total drainable pores (TDP) ranged between 21.3-23.6, 23.3-23.5 and 22.4-23.6 % for soil units I, II and III, respectively. The water table depths ranged between 0.46-1.40, 0.27-1.31 and 0.34-1.13 m below soil surface at soil units I, II and III, respectively. The ground water salinity varied between 1.35-33.0, 3.65-42 and 2.5-31.4 dS/m at soil units I, II and III, respectively. It is note worthy that salinity of groundwater increased with decreasing the water table depth. 

It is noticed also that, although irrigation method was drip, the water losses was too much due to the excess dripper discharges (23 l/hour), in addition to leakage from irrigation line system (PVC) and seepage from open irrigation canal. These bad conditions resulted in high water table in about 40.0, 76.7 and 54.2 % of the soil samples of units I, II and III, respectively, as well as suffered from salinity problems. The corresponding ones were 44, 60 and 50 % for soil samples suffer from alkalinity problems, respectively.    

Good correlation was found between ECe values and Na+ concentrations. The fitting curve for this relation showed a liner correlation, with correlation coefficients of 0.92, 0.82 and 0.89 at soil units I, II and III, respectively. Such relation is an important to give a quick prediction for the soluble sodium concentrations in the soils with a known soil salinity of saturated extract. 

The measured actual crop water management for mango and grapes trees was 147.2 m3/fed/day, this value is too much. Maximum and minimum recommended crop water requirements during the first year for mango trees in June and February were 9.83 and 2.24 m3/fed/day, respectively, while for grape trees, they were (7.64 and 2.32 m3/fed/day) in June and November, respectively.  The calculated leaching requirement for both mango and grapes were 1.7 % from the suggested crop water requirements. Using this quantity of irrigation water will reduce the losses of irrigation water.

The measured soil hydraulic conductivity (K) values ranged between 0.21 and 1.02 m/day, with an average 0.64 m/day for unit I; 0.71 and 1.08 m/day, with an average of 0.91 m/day for unit II and III, respectively.  By digging deep hole up to 10 m below soil surface, no impermeable layer (D) was found. The equivalent depth (d) varied from 2.91 to 6.85 m.

The average calculated lateral spacing values at unit I varied from 32 to 100 m with an average of 69 m according to Hooghoudt’s formula and varied from 28 to 94 m with an average 67 m according to Toksoz-Kirkham formula. At units II and III, they varied from 80 to 100 m with an average of 90 m according to Hooghoudt and they varied from 77 to 99 m with an average 89 m according to Toksoz-Kirkham formula. Accordingly, the spacing were 70 and 90 m for units I and II & III, respectively. So, the high water table and soil salinity problems could be solved by applying a good drainage system and adequate water management.  

INTRODUCTION

The premise of this paper that drainage and irrigation requirements are interdependent and that design and management of the two components should be coordinated to satisfy the objectives of the overall water management system (Skaggs, 1990). 

Irrigation management regimes that make no provision for measuring and calibration water volume applied to crops and do not charge farmers for water in proportion to the quantity used, serve to exacerbate this natural tendency to excess. Needed are positive economic inducements toward water conservation, coupled with sound and timely guidance on how to optimize the quantity and scheduling of irrigation (Hillel, 1990).      

 Water logging and salinity problems arise as a result of poor water management in irrigated agriculture. These problems are serious constraints for crop production in the arid and semi-arid regions of world.  Although high investments have been made in irrigation, limited success was achieved due to lack of adequate drainage. The natural drainage in many areas is not enough to account for the excess irrigation water.  Artificial drainage is often necessary to maintain the productivity of agricultural lands. Open drains system must be provided in new reclaimed areas to avoid any problems (high water table and soil salinity) in the future (Abdel Aleem et al., 2004).
In Egypt, agriculture lands base total about 7.8 million feddans covering these different production zones. The first is the old irrigated land with an area of 5.4 million feddans lying within the Nile Valley and Delta. The second production zone is the “newly” reclaimed land with an area of about 1.9 million feddans. This zone includes the newly reclaimed lands of sandy, calcareous and saline origin. The third zone is the rainfed area (about half a million feddans) located in the Northwest Coast and North Sinai, (Abdel Monem et al., 1998).

Wadi El-Shieh is one of small wadis in the Eastern desert, which runs over the surface of limestone plateau, and flows toward the River Nile in southeast of Assiut city. In spite of Wadi El-Shieh is a small wadi, it is considered one of the promising parts of Eastern desert because of the source of its irrigation is fresh water from the River Nile (Abdel Salam et al., 2005). According to High Dam Soil Survey Project (HDSS, 1964), the soil of Wadi El-Sheih divided into four main geomorphic units: Wadi bottom (WB); Wadi plain (WP); fans or outwash plain (F) and rubble terraces (T).

The current study aims to investigate and to determine the source of shallow water table and its effect on soil salinity and alkalinity problems and the recommended solutions at Wadi El-Sheikh area. 
MATERIAL AND METHODS

The studied area at located in the eastern band of the River Nile, South-East of Assiut city. It located between latitudes 26o 50\ to 26o 56\  north and longitudes 31o 30\ to 31o 37\  East, represent a total area about 420 feddans. The area under study consists of three units (I, II and III). Unit (I) was cultivated with grape trees, while the other two units cultivated with mango. Both trees have one year age.

Ninety soil samples were collected from twenty four profiles at the three units (8 profiles/unit) for chemical analysis, total calcium carbonate (CaCO3 %) was determined using calcimeter method, (Heald, 1982). Soil pH in a 1:2.5 soil water suspension was measured using Becman’s pH-meter (Peech, 1982) and ESP according to (Jackson, 1967). The electrical conductivity values of the soil samples were measured using electrical conductivity meter (Bower and Wilcox, 1982). Six profiles were selected (1, 8, 10, 15, 17 and 21) for physical analysis using the hydrometer method (Day, 1965). Disturbed and undisturbed soil samples were selected from six locations (2/unit) to determine the particle size distribution. Pore size distribution was calculated from soil moisture curve according to De-Leenheer and De Boodt (1965).    


At unit I, eighteen observation wells were installed to a depth of two meters in two longitudinal lines. Each of studied line was represented by nine observation wells. The distance between every two observation wells is 100 m. At units II and III, sixteen observation wells were installed in two longitudinal lines. Each line has eight observation wells. The first longitudinal line was near and parallel to the main irrigation line (PVC), which consider the source of irrigation in the two units. The second longitudinal line was installed inside unit II. The observation wells were installed to measure the depth and the vertical fluctuation of the ground water. 

Irrigation system:


The area is provided with trickle irrigation system. The distance between laterals is 4 m each tree is served by two drippers, in addition two drippers in the middle between each two trees.

The leakage from the drip irrigation system (PVC pipe, connections and drippers) was checked. Also, the actual drippers discharges were measured many times during irrigation using bucket with a known volume and stop watch according to Luthin (1978).

Crop water requirements was recommended for mango and grapes according to DDC, (2001)

LR = ECw / (2 Max ECe)

Where: 

ECw          = electric conductivity of irrigation water, dS/m.

MaxECe = maximum tolerable electrical conductivity of the soil extract                        

                  for given crop (12 dS/m for mango and grapes according to 
FAO, 1977 and Says et al., 1993).

Pre-drainage investigation:

Topographic survey was made in the longitudinal line of the observation wells that installed at the three units. Land leveling was made to get land levels, slope and the water level in the open canal. The levels were referred to relative point. The depth of the ground water inside the observation wells was measured daily. Water samples were collected from the observation wells and irrigation canal for chemical analysis.

The hydraulic conductivity was measured at thirteen locations separated at the three units using the auger hole methods according to Van Beers, (1976).  Drain spacing is calculated using Hooghoudt, (1940) and Toksoz-Kirkham, (1971) formulas: 

The Hooghoudt equation reads:

L2 = ( 8Kdh + 4Kh2 ) /q

Where :


L = drain spacing (m)


K = hydraulic conductivity (m/day)


d  = equivalent depth (m)

 
h  = hydraulic head (m)

q  = drain discharge rate (m/day)

While Toksoz-Kirkham equation reads:

L/D = { h/(Fk*D)}* (k/q)- 1)

Where:


D = impermeable layer depth (m)


Fk= Kirkham factor

RESULTS AND DISCUSSION

Soil physical properties:


Particle size distribution and pore size distribution of the studied area (I, II and III) are shown in Table (1).   The obtained data reveal that the soil  texture could be classified as loamy sand to sand clay loam at unit (I), while it varied from sandy to loamy sand at the other two units (II and III). The data also indicated that the total drainable pores TDP (quickly and slowly drainable pores) ranged between 21.2and 23.6, 23.3 and 23.5, 22.4 and 23.6 % for unit I, II and III, respectively.      

Chemical properties:

The chemical characteristics of the studied soils at units I, II and III are shown in Tables (2, 3 and 4). The obtained results of (ECe) presented in Table (5) show that 40.0, 76.7 and 54.2 % from the studied soil samples are classified as saline to highly saline at units I, II and III, respectively. The abovementioned results may be attributed to the salts-originated from parent material.


[image: image1.emf]Table ( 1 ): Partical size distribution and pore size distribution of the selected studied soil profiles  

                 (units I, II and III) at WadiEl-Shieh area. 

Textur B.D Available

Depth Coarse  Fine  Silt Caly class Q.D.P S.D.P T.D.PW.H.P(g/cm

3

) water 

No. (cm) sand sand %

1  0-55 73.0 12.2 6.6 8.2 L-S 15.5 8.3 23.8 31.8 1.63 8.0

 55-125 46.8 29.7 13.9 9.6 S-L 7.4 16.1 23.5 32.5 1.60 9.0

Average 58.3 22.0 10.7 9.0 11.0 12.7 23.6 32.2 1.6 8.6

8  0-45 10.1 43.4 21.5 25.0 S-C-L 5.9 15.2 21.1 32.1 1.40 11.0

 45-85 5.4 43.5 27.8 23.3 S-C-L 6.1 15.1 21.2 33.2 1.40 12.0

 85-135 9.5 41.9 25.3 23.3 S-C-L 6.1 15.1 21.2 33.2 1.41 11.0

Average 8.3 42.9 24.9 23.9 6.0 15.1 21.2 32.8 1.4 11.3

10 0-10 76.6 10.2 3.8 9.4 L-S 6.9 17.2 24.1 31.1 1.61 8.0

 10-30 46.0 38.2 7.3 8.5 S-L 14 9.2 23.2 31.2 1.61 8.0

 30-60 86.3 3.4 3.1 7.2 S 15.5 8.9 24.4 31.4 1.66 7.0

 60-110 81.7 6.4 3.9 8.0 S 14.2 8.9 23.1 31.1 1.63 8.0

 110-160 89.1 3.3 1.1 6.5 S 13.7 9.8 23.5 30.5 1.66 7.0

Average 80.09 9.08 3.29 7.53 13.8 9.7 23.5 31.0 1.6 7.5

15 0-30 31.8 46.1 8.2 13.9 S-L 8 15.2 23.2 31.2 1.54 8.0

 30-80 76.1 13.4 2.5 8.0 S 14.5 9.1 23.6 31.6 1.64 8.0

 80-110 86.2 4.6 1.8 7.4 S 13.9 9.5 23.4 30.4 1.66 7.0

Average 55.2 28.5 5.4 11.0 10.9 12.5 23.3 31.1 1.6 7.7

17  0-30 10.6 73.7 5.5 10.2 L-S 16.7 6.3 23.0 31.0 1.59 8.0

 30-150 59.2 19.1 13.3 8.4 L-S 16.8 5.5 22.3 31.3 1.61 9.0

Average 49.5 30.0 11.7 8.8 16.8 5.7 22.4 31.2 1.6 8.8

21  0-40 73.0 12.2 6.6 8.6 L-S 6.7 16.3 23.0 30.0 1.61 8.0

 40-100 46.8 29.7 13.9 9.6 S-L 7.5 16.7 24.2 33.2 1.58 9.0

Average 59.9 21.0 10.3 9.1 7.1 16.5 23.6 31.6 1.6 8.5

  S = sandy  L-S = loamy sandS-L = sandy loam S-C-L = sandy clay loam        B.D = bulk density

Unit II

Unit III

Unit I

Profile 

Partical size distribution  % Pore size distribution %


Table (5): Categorized electric conductivity (ECe) 

                  classes for the studied soil samples at the 

                  area under consideration.
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Salinty*

(dS/m)

Unit I

Unit II

Unit III

classes

< 2

4.0

0.0

25.0

non saline

 2- 4

28.0

3.3

16.7

low saline

 4 - 8

28.0

20.0

4.1

medium saline

 8-16

20.0

26.7

16.7

saline

> 16

20.0

50.0

37.5

high saline

Soil units


* According to Richards, (1954) 

The data of soluble cations and anions are presented in Tables (2 , 3 and 4). The distribution pattern of cations follows an order of  sodium > calcium > magnesium > potassium , is an order of anions: chloride > sulfate > bicarbonate for units II and III ; sulfate > chloride > bicarbonate for unit I. Thus, the dominant salts are sodium chloride or sulfate (NaCl, Na2SO4) and/or Ca & Mg SO4, while KCl is the least.

Average calcium carbonate percentages were 50, 35 and 41% at units I, II and III, respectively. The relatively high content of calcium carbonate (CaCO3) is due to limestone bed rock as a parent material in this area.

Soil reaction (pH) values varied between 7.8 - 9.3, 7.2 - 8.1 and 6.9 - 8.6 for units I, II and III, respectively. This relatively high pH is mainly due to high CaCO3 content.  
Relation between dissolved sodium (Na+) and soil eclectic conductivity (ECe):

The analytical data show that, there is a good relation between soluble sodium concentrations in the saturated extract (Na+) expressed as milli-equivalent per liter and electric  conductivity (ECe) as  dS/m for all soil units under study. The fitting curve for this relation showed a liner correlation (Figure 1). The correlation coefficient values were 0.92, 0.82 and 0.89 at units I, II and III, respectively. These correlation coefficients could be considered high. Such relation is an important to give a quick prediction for the soluble sodium concentrations in the soils with a known soil salinity of saturated extract.
Source of the shallow water table and its salinity:
Unit I: The soil unit was divided by two longitudinal lines started from open canal. The first line go inside the unit through the grape trees, parallel and near from the main irrigation line system (PVC), while the second line go out the unit (grape trees). Land levels were measured to estimate the land slope and its direction (Figure 2). The slope was about 0.57 % and the land level increases from the open irrigation canal to inside the unit. 


The water table depth measured in the observation wells at the first longitudinal line, which was near from the soil surface ranged from 0.46 to 1.40 m with an overall average of 0.82 m below soil surface (Table 6). While, at the second line, no water table was found in all the observation wells except the first one near from the open irrigation canal. This means that, the leakage from the line irrigation canal may be considering one reason for the high water table but not only the main source. Mis-alignment and bad connections were found through the PVC line irrigation system and may be considered as one of the main sources for leakage.

                                  Table ( 6 ):Water table depth (m) at  

                                                soil units I,II and III.
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Range

Average

S. Deviation

 I

0.46-1.40

0.82

0.28

 II

0.27-1.36

0.81

0.31

 III

0.34-1.13

0.76

0.29



The salinity of the ground water was varied from 1.35 to 33.0 dS/m. This salinity could be due to salts derived from the parent material. Irrigation water passing through root zone and dissolves salts. This means ground water contains salt concentrations several times higher than of the originally applied irrigation water. 

Unit II and III: 

At the longitudinal line go inside unit II, the land level takes         a slope of –0.83 % from the canal to inside the unit (observation well number 4) and it was 0.3 % from observation 4 towards the end of the unit (Figure 2). The ground water table depth varied from 0.27 to 1.36 m, the higher value was measured near the irrigation canal and the lower one was measured inside the unit. The salinity of the ground water was varied from 3.65 to 42.0 dS/m. The higher values (27.0 and 42.0 dS/m) were recorded at the lower part (inside the unit). 


At the longitudinal line go through unit III, the land level decreases from the canal inside the units (observation well 22) and increases towards observation well 24 (Fig. 2). The slope at first section was –0.78 %, while it was 1.64 % at the second section. The water table depths follow the same direction at the first section. They varied from 0.34 to 1.13 m. with an average of 0.76 m below soil surface. From the pervious data, the shallow water table was mainly due to leakage from irrigation line system and small part as seepage comes from open irrigation canal. These results are at the same trend with those found by Van Hoorn and Van der Molen, 1980. The authors mentioned that the ground water flow may cause water logging at certain sites, where the slope of the land changes or where locally impervious base forms a threshold or barrier.

The ground water salinity ranged from 1.35 to 33.0 dS/m, the lower value was measured at the first observation well which lies near the irrigation canal. The ground water salinities were 33.0, 20.0 and 15.5 dS/m at observation wells Nos. 2, 3 and 4, respectively. This means that the salinity of the ground water unrelated by irrigation water but by soil salinity. Irrigation water dissolves the salts from the soil during passing in root zone and the natural drainage insufficient.  

From the abovementioned results, it could be concluded that the shallow water table in the area appeared as a result of leakage from irrigation line system, seepage from irrigation canal, bad irrigation management and insufficient natural drainage. These results are confirmed with those mentioned by Hillel (1990). 

The relation between the ground water depth and salinity and alkalinity problems:

Regarding to soil electrical conductivity (ECe) and exchangeable sodium percentage (ESP), the data at unit I show that 24 and 44 % of the studied soil samples are suffering from salinity and salinity-alkalinity problems, respectively. At unit II, 37 and 60 % of the soil studied samples suffering from salinity and salinity-alkalinity problems, respectively, while the corresponding percentages were 8 and 50 % at unit III. This may be attributed to the shallow water table, where 50, 40 and 40 % of the measuring water table were less than 0.7 m (below soil surface) at units I, II and III, respectively. These results are confirmed with those found by El-Shall and Ismail (1979). The authors mentioned that, the drainage in the area is insufficient and led to rapid rise of ground water table and subsequently secondary salinization of almost half of the farm area.

To solve the problems of shallow water table and soil salinity, the following two ways could be followed: 

1. Applying good water management.

2. Subsurface drainage system installation.

Good water management:

Waterlogging, salinization and alkalinization processes can be suppressed or countered by the exact application of measured quantities of water just sufficient to answer actual crop requirements in timely fashion, plus the optimal extra amount needed for leaching and no more. This pattern of irrigation should be coupled with the removal of excess water and prevention of water table rise by means of controlled surface water and ground water.

The dripper discharge which are used in the studied area (I, II and III ), was 4 liter/hour (theoretical). Each tree was served by four drippers and irrigated two hour every day. This means that the area (32X800 tree per faddan) is theoretical irrigated by 25600 liter/day/feddan (25.6 m3/fed). Measuring the actual drippers discharges (average) at all units, it was 23 liter/hour. This means every tree irrigated actually by 184 liter /day (23 X 4 X 2). The average irrigation water was (23X4X2X800) 147.2 m3/fed/day i.e., six folds of theoretical amount and the irrigation losses was too high. Although the irrigation method drip irrigation. The recommended crop water requirements for mango and grapes at different ages according to climatic condition at Assiut (DDC, 2001) presented in Table (7). Maximum and minimum recommended crop water requirements during the first year for mango trees were at June and February (9.83 and 2.24 m3/fed/day, respectively), while for grape trees, they were at June and November (7.64 and 2.32 m3/fed/day, respectively).    

The crop water requirements depends mainly on climatic, growing season, crop development, agricultural and irrigation practices FAO, (1977). This means that crop water requirement not constant during growing season. Other means for meeting the net irrigation requirements, water needed for leaching accumulated salts from the root zone and to compensate for water losses during conveyance and application. The leaching requirement was 1.7 % from the crop water requirements for both mango and grape trees.  

Subsurface drainage system:


Using subsurface drainage may be take two directions: vertically (well drain) or horizontally (subsurface drainage system). In the vertical drainage, deep soil profile description must be known. In our case it has not any information about the deep soil profile. So, the second system presented.  

The area is not served by open drainage system and it’s used to receive the water from subsurface drainage system. We can use the flash floods as open drain after cleaning and digging it.  There are two choices to receive the subsurface drainage water, which coming through flash floods: the first one using the deep area as lake and the second one using the River Nile (In Upper Egypt, all drains flow into the Nile, except those in the Fayoum Governorate (Abu-Zeid, 1989).

Regarding the ground water table depth to be maintained, Amer, 1990 mentioned that, in Egypt at light soils, the steady state criteria require a dewatering zone of 1.0 and 1 .2 m depth below soil surface, which was assumed necessary for cotton and tree crops, respectively. Dewatering zone used 1.2 m is chosen for the area (tree crops). The discharge rate is 1.5 mm/day is recommended in the problems lands to face the leaching process. 

The main item in the spacing formulas is the soil hydraulic conductivity (K). The measured hydraulic conductivity (K) values ranged between 0.21 and 1.02 m/day, with an average of 0.64 m/day for unit I, while they ranged between 0.71 and 1.08, with an average 0.911 m/day for units II and III (Table, 8).  By digging deep hole up to 10 m below soil surface no impermeable layer (D) was found to calculate the equivalent depth (d), which it takes more than 10 m. The equivalent depth (d) varied from 2.91 to 6.85 m.

Concerning, the required hydraulic head and (q) criteria, which are used for calculating the drain spacing and their values were 0.3 m and 1.5 mm/day, respectively, to permit a dewatering zone of 1.2 m below soil surface. Therefore, an average depth of 1.5 m was considered to be an optimum choice for field drain (lateral).

Consequently, the drainage parameters for the studied area for spacing design calculations using Hooghoudt and Toksoz-Kirkham,  formulas. The calculated lateral spacing values for the area presented in Table (8). The average lateral spacing values at unit I varied from 32 to 100 m with average 69 m according to Hooghoudt formula and varied from 27.5 to 93.5 m with an average 67 m according to Toksoz-Kirkham formula. At units II and III, they varied from 80 to 100 m with an average 90 m according to Hooghoudt and they varied from 77 to 99 m with an average 89 m according to Toksoz-Kirkham formula. Then, they take 70 and 90 m for units I and (II & III), respectively.
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الملخص العربي
مشاكل غدق وملوحة التربة في منطقة حديثة الاستصلاح والحلول المقترحة

مصطفي قرني عبد العليم، مصطفي حامد عبد السلام ، أحمد حسنين أحمد ،

نبيل محمد بدر
مركز البحوث الزراعية – معهد بحوث الأراضي والمياه والبيئة – جيزة – مصر

عادة لا يتم تزويد الأراضي  المستصلحة حديثا خاصة خشنة القوام نسبيا في مصر بنظم صرف وذلك لأن منسوب الماء الأرضي بها يكون منخفضا نسبيا. وكنتيجة لتواجد المياه بقنوات الري بصفة مستديمة علاوة على سوء ادارة المياه في هذه الأراضي ، فإن كل هذا يؤدي الي ارتفاع منسوب الماء الأرضي مما يترتب عليه ظهور مشاكل الملوحة والقلوية.

أجريت هذه الدراسة بغرض تحديد  بعض  مشاكل الأراضي المستصلحة حديثا خاصة فيما يتعلق بارتفاع منسوب الماء الأرضي وتأثيره علي خواص هذه الأراضي (الملوحة والقلوية) وكذلك طرق حلها. وقد تمت الدراسة علي أرض مستصلحة حد يثا في وادي الشيح جنوب شرق مدينة أسيوط - بمصر. و تم اختيار  ثلاث وحدات (  I,II and III) في هذه المنطقة ، الأولي منزرعة بالعنب والمنطقتان الأخريتان مزروعتان بالمانجو عمر عام. وقد وجد أن قوام التربة بالوحدة الأولي (I) عبارة عن رملية-طميية الي رملية-طينية- طميية ، بينما تراوحت بين الرملية والطميية-رملية في الوحدتان الأخريين (II &III) ، وقد تبين من النتائج المتحصل عليها من الدراسة ما يلي:

-نسبة مسام الصرف السريعة والبطيئة تراوحت ما بين 21.3-23.6 ،23.3-23.5 ،22.1-23.6 % بالنسبة لاراضي الوحدات (I&II &III)  علي التوالي.

-منسوب الماء الأرضي تراوح بين 0.46 –1.4 ، 0.27 – 1.40 ، 0.34- 1.13 متر من سطح الأرض وذلك في الوحدات ( ( I,II and III  علي التوالي. كذلك تراوحت ملوحة الماء الأرضي بين 1.35-33.0 ، 3.65 –42.0 ، 2.5 – 31.4  ديسيسيمنز/ متر  وذلك لاراضي الوحدات الثلاثة علي التوالي. كما تلاحظ زيادة ملوحة الماء الأرضي بنقص عمقه واقتربه من سطح الأرض .

- علي الرغم من أن طريقة الري المستخدمة بالمنطقة هي التنقيط إلا أن الفقد في المياه كان كبيرا جدا عن الكمية المقدرة نظريا ، وهذا يرجع إلى أن تصرف النقاطات المستخدمة بشبكة الرى كان كبيرا   (23 لتر/ساعة) و كذلك التسرب من مواسير الري (PVC) والرشح من قنوات الري. وكنتيجة لهذه العوامل حدث ارتفاع لمستوى الماء الأرضي . ووجد أن 40.0 , 76.7 ، 54.2 %من عينات التربة في الوحدات الثلاثة السابقة يعاني من ملوحة عالية (أكبر من 8 ديسيسيمنز/متر) كما لوحظ أن 44 ، 60 ، 50 % من العينات يعاني من مشاكل القلوية وذلك في أراضي الوحدات الثلاثة.

- وجد أن هناك علاقة قوية بين درجة التوصيل الكهربي فى مستخلص عجينة التربة المشبعة (ECe) وتركيز الصوديوم الذائب في العينات  في كل أراضي الوحدات، وقد أمكن تمثيل هذه العلاقة بمعادلة خط مستقيم وكان معامل الارتباط 0.92 ، 0.82 ، 0.89 في الوحدات الثلاثة علي التوالي. وأهمية هذه العلاقة أنها تعطى توقع سريع لتركيز الصوديوم في التربة بمعرفة ملوحة التربة في عجينه التربة المشبعة.

- وجد أن الاستهلاك المائي الفعلي المقاس لأشجار المانجو والعنب كان 147.2 م3/فدان /يوم  وتعتبر هذه الكمية كبيرة جدا مقارنة بالقيم الموصى بها ، لذا تم اقتراح الاحتياج المائي حسب الظرف المناخية لمنطقة أسيوط لكل من أشجار العنب والمانجو حسب أعمار الأشجار (العام الأول والثاني والثالث) وكانت أعلي قيمة وأقل  قيمة للاحتياج المائي لأشجار المانجو في عامها الأول 9.83  ، 2.24 م3/فدان / يوم (شهري يونيه و فبراير) علي التوالي. أما أشجار العنب فكانت أكبر قيمة أقل قيمة 7.64 ،3.42 م3/فدان /يوم في شهري يونيه ونوفمبر علي التوالي. كما أن الاحتياجات الغسيلية تم حسابها وكانت 1.7 % من الاستهلاك المائي لكل من العنب والمانجو. و استخدام الاحتياجات المائية المقترحة والاحتياجات الغسيلية المحسوبة سوف يقلل من الفقد في المياه المتسببة فى ارتفاع الماء الأرضي.

-تم قياس معامل النفاذية ، وقد تراوحت قيمها بين 0.21 ، 1.02 متر/يوم بمتوسط قدره 0.64 متر/يوم وذلك بالنسبة لاراضي الوحدة الأولي  (I) ، بينما تراوحت قيم النفاذية بين 0.71 ،1.08 متر / يوم  بمتوسط 0.91 متر/يوم لأراضي الوحدتين الأخريين.

-تم حساب المسافة بين الحقليات  بأستخدام معادلتي  Hooghoudt ،   Toksoz-Kirkham  ، وكانت القيم المحسوبة لأراضي الوحدة الأولي تتراوح بين 32 ، 100 متر بمتوسط 69 متر وذلك طبقا للمعادلة الأولي ، وتراوحت بين 28 ، 94 بمتوسط 69 مترا طبقا للمعادلة الثانية . أما أراضي الوحدتين الأخريين فتراوحت القيم بين 80 ،100 بمتوسط 90 مترا حسب المعادلة الأولي ، وما بين 77 ، 99 بمتوسط 89 مترا طبقا للمعادلة الثانية . وعليه يقترح استخدام شبكة صرف مغطي علي أن تكون المسافة بين الحقليات 70 مترا لأراضي الوحدة الأولي و 90 مترا لأراضي الوحدة الثانية. وبذلك يتم حل مشكلة المنطقة من حيث ارتفاع مستوى الماء الأرضى و ملوحة التربة حلا جذريا .
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		Unit		Range		Average		S. Deviation

		I		0.46-1.40		0.82		0.28

		II		0.27-1.36		0.81		0.31

		III		0.34-1.13		0.76		0.29
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		Table ( 1 ): Partical size distribution and pore size distribution of the selected studied soil profiles

		(units I, II and III) at WadiEl-Shieh area.

		Profile				Partical size distribution  %								Textur		Pore size distribution %								B.D		Available

				Depth		Coarse		Fine		Silt		Caly		class		Q.D.P		S.D.P		T.D.P		W.H.P		(g/cm3)		water

		No.		(cm)		sand		sand																		%

				Unit I

		1		0-55		73.0		12.2		6.6		8.2		L-S		15.5		8.3		23.8		31.8		1.63		8.0

				55-125		46.8		29.7		13.9		9.6		S-L		7.4		16.1		23.5		32.5		1.60		9.0

		Average				58.3		22.0		10.7		9.0				11.0		12.7		23.6		32.2		1.6		8.6

		8		0-45		10.1		43.4		21.5		25.0		S-C-L		5.9		15.2		21.1		32.1		1.40		11.0

				45-85		5.4		43.5		27.8		23.3		S-C-L		6.1		15.1		21.2		33.2		1.40		12.0

				85-135		9.5		41.9		25.3		23.3		S-C-L		6.1		15.1		21.2		33.2		1.41		11.0

		Average				8.3		42.9		24.9		23.9				6.0		15.1		21.2		32.8		1.4		11.3

				Unit II

		10		0-10		76.6		10.2		3.8		9.4		L-S		6.9		17.2		24.1		31.1		1.61		8.0

				10-30		46.0		38.2		7.3		8.5		S-L		14		9.2		23.2		31.2		1.61		8.0

				30-60		86.3		3.4		3.1		7.2		S		15.5		8.9		24.4		31.4		1.66		7.0

				60-110		81.7		6.4		3.9		8.0		S		14.2		8.9		23.1		31.1		1.63		8.0

				110-160		89.1		3.3		1.1		6.5		S		13.7		9.8		23.5		30.5		1.66		7.0

		Average				80.09		9.08		3.29		7.53				13.8		9.7		23.5		31.0		1.6		7.5

		15		0-30		31.8		46.1		8.2		13.9		S-L		8		15.2		23.2		31.2		1.54		8.0

				30-80		76.1		13.4		2.5		8.0		S		14.5		9.1		23.6		31.6		1.64		8.0

				80-110		86.2		4.6		1.8		7.4		S		13.9		9.5		23.4		30.4		1.66		7.0

		Average				55.2		28.5		5.4		11.0				10.9		12.5		23.3		31.1		1.6		7.7

				Unit III

		17		0-30		10.6		73.7		5.5		10.2		L-S		16.7		6.3		23.0		31.0		1.59		8.0

				30-150		59.2		19.1		13.3		8.4		L-S		16.8		5.5		22.3		31.3		1.61		9.0

		Average				49.5		30.0		11.7		8.8				16.8		5.7		22.4		31.2		1.6		8.8

		21		0-40		73.0		12.2		6.6		8.6		L-S		6.7		16.3		23.0		30.0		1.61		8.0

				40-100		46.8		29.7		13.9		9.6		S-L		7.5		16.7		24.2		33.2		1.58		9.0

		Average				59.9		21.0		10.3		9.1				7.1		16.5		23.6		31.6		1.6		8.5

		S = sandy				L-S = loamy sand				S-L = sandy loam						S-C-L = sandy clay loam						B.D = bulk density



Prof.Dr.Ahmed:




_744400388.xls
Sheet1

		ECe		Soil units						Salinty*

		(dS/m)		Unit I		Unit II		Unit III		classes

		< 2		4.0		0.0		25.0		non saline

		2- 4		28.0		3.3		16.7		low saline

		4 - 8		28.0		20.0		4.1		medium saline

		8-16		20.0		26.7		16.7		saline

		> 16		20.0		50.0		37.5		high saline






