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ABSTRACT 
 
Being an arid country with rapid population growth and escalating living 

standard, Egypt is suffering from stresses on both water and land resources. It is 
obvious that agriculture is still considered the main economic activity as it consumes 
over 85% of the total water supply. Excessive usage of irrigation water has alerted 
sever problems and had caused harmful impact on soil and environment. Logging, 
fertility, and salinity are examples for the excess water hazard in lands.  In this 
connection two field experiments were  curried at Mallawy water Requirements 
research satiation –El Minia, of province, Middle Egypt, Water Management research 
institute – National water research center during the seasons of 2004 / 2005 and 2005 
/ 2006 to  study the effect of water stress on water applied, water consumptive use, 
water use efficiency, water saving yield and economic evaluation for some major 
crops ( wheat, soybean and corn ).  

The experiment included three irrigation of depletion A1, A2, A3 are irrigated at 
25 %, 50% and 75% depletion of available water, beside tradition irrigation in studied 
area (the farmer practices) to compare with water applied and water consumptive use. 
The experimental design was a randomized complete block, replicated three times.  

Results indicated that, from view point of water and economic the highest 
economic efficiency was obtained from irrigation with 50% depletion of available water 
for studied crops.  Also results indicated that under the best irrigation treatments 
which 50% depletion of available water leads to an increase in yield about  
16.3 %, 12.5% 10.9% and saving of irrigation water 16.1 %, 10.71% and 8.27 %   for 
wheat, soybean and corn crops respectively. Hence, the obtained results indicate that 
it may be recommended to irrigate wheat, soybean and corn plants with depletion 
50% of available water and irrigation frequency of with 18, 13 and 14 days 
respectively. In addition the applied water should reach the 90% of field capacity to 
produce high yield with least possible amount of water applied under El-Minia 
province conditions and other corresponding conditions. 

 

INTRODUCTION 

 
Water is fast becoming an economically scarce resource in many 

areas of the world, especially in arid and semi arid regions. In Egypt, there 
are many plans for increasing cultivable land and agricultural production to 
overcome problems of the food security. However, water is an affecting factor 
in any agricultural expansion. Accordingly, it is advised to evaluate new 
possible approaches to control the cop water requirements through modern 
irrigation systems and management techniques.  

So the use of improve irrigation systems becomes very important to 
save water the best system should give favorable crop yield, optimum use of 
water and minimum labors requirement.  
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Estimating irrigation water becomes important for project planing and 
irrigation management. The over irrigation practiced by the farmers usually 
leads to low irrigation efficiency, water logging and high losses of water and 
fertilizer. So it is necessary to ascertain to what extent the water in the root 
zone can be depleted to produce high economic yield with using little water 
applied. 

Planning best irrigation regime is very important for maintaining 
available irrigation water. The proper water management (irrigation 
scheduling) not only accurate determination of crop water requirements but 
also helps to know when and how much water should be applied to get high 
efficiency of each unit of water.  

The present study is focusing on the best system of irrigation in order 
to obtain the maximum production of some main crops (wheat, soybean and 
corn). In this connection, Saenko (1977a), Metwally et al (1984), Semaka and 
Rady (1987 ) and Meleha (1992).The objective of this investigation was to 
reduce of water use by water stress technique on some  main field crops at 
El-Minia region –Egypt.    
 

MATERIALS AND METHODS 
 

Two field experiments were carried out during the growing seasons of 
2004/2005 and 2005/2006 at Mallawy Water Requirements Research Station 
– El Minia Governorate; Water Management and Irrigation System Research 
Institute National Water Research Center.   

The objective of this investigation was to reduce of water use by water 
stress technique on some main field crops at El- Minia region –Egypt. Some 
physical and chemical properties of the experimental soils as shown in Table 
1. 
The Bulk Density : It was determined by using the undistributed core 
samples according to Klulet (1986) as shown in Table 2. 
Field capacity (F.C %): It was determined by field method according to 
(Black, 1965) as shown in Table 2. 
Permanent wilting point: It was determined by using a pressure membrane 
apparatus (Black, 1965) as shown in Table 2. 
Available water (A.W ( .    <  It was calculated as the difference between the F.C. 
and P.W.P as shown in Table 2  

Each experiment included three irrigation treatments of depletion, with 
five replicates beside traditional irrigation for wheat, soybean and corn crops 
in the studied area (the farmer practices ) to compare with water applied  
actual  water consumptive use only so the experimental design used was 
randomized complete used was randomized complete blocks.    
Irrigation treatments were used as follows:  

1. Irrigation at a depletion of 25% from available soil moisture.   
2. Irrigation at a depletion of 50% from available soil moisture. 
3. Irrigation at a depletion of 75% from available soil moisture. 
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Water Measurements  
In the two growing seasons for each crop water was measured by 

using a rectangular sharp crested weir. The discharge was calculated using 
the following formula: 

Q = CLH
3 / 2

 
 
( Masoud, 1967) 

Where   :  
Q :  The discharge in cubic meters per second. 
L :  The length of the crest in meters.  
H :  The head in meters. 
C: An empirical coefficient that must be determined from discharge 

measurements. 
The plots of different treatments were left to dry gradually until the 

moisture percentage of different treatment reached to depletion of available 
water then the water added till 90% of field capacity to each irrigation 
treatment by weir meter. On the other hand ,quantity of water applied was 
measured in studied area (the farmer practices) by cut throat Flum size (20 x 
90 cm ) where water applied was added during every irrigation and at the end 
of each growth season the total quantity of water applied was estimated (m

3
/ 

fed.) to each crop.  
 

Crop water use efficiency (C.W.U.E(  
Crop water use efficiency is the weight of marketable crop produced 

per the volume unit of water consumed by plants or the evapotranspiration 
quantity. The  crop water use efficiency was computed for the different 
treatments to each crop by dividing the yield (kg) on units of 
evapotranspiration expressed as cubic meters of water (Abd El- Rasool et al. 
1971). It was calculated by the following formula 

  
Field water use efficiency (F.W.U.E.) 

Field water use efficiency is the weight of marketable crop produced 
per the volume unit of applied irrigation was expressed as cubic meters of 
water (Michael, 1978). 
It was calculated by the following equation: 

 

 
Economic efficiency  

Economic efficiency refers to the combinations of inputs that 
maximize individual or social objectives. Economic efficiency is defined in 
terms of two conditions: necessary and sufficient. Necessary condition is met 
in production process when there is producing the same amount of product 
with fewer inputs or producing more products with the same amount of inputs. 
But the sufficient condition for efficiency encompasses individual or social 
goals and values (John and Frank 1987). It was calculated by the formula:  
Economic efficiency   = net profit (L.E./ Fed.) /Total Costs (L.E/ Fed.) 
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RESULTS AND DISCUSSION 
 
(1) Actual water consumptive use ( m

3
/ fed.) 

 From the data of actual consumptive use by the soil moisture 
depletion method for wheat, soybean and corn crops are shown in tables 3 
and 4 and illustrated in figure 1. It could be noticed that the water 
consumptive use starts with small amount because small of little water needs 
of plants at initial growth stage, therefore, soil moisture are mainly affect by 
evaporation from soil surface at this time, with the advance with plant age, 
evapotranspiration increases and consequently the monthly consumptive use 
increased as plant foliage develops.  

The monthly water consumptive use reaches its peak value in the 
middle of growing season which is considered the critical period in water 
demands of crops. Data in Table 3 and 4 reveal that the mean values of 
seasonal water consumptive use for the traditional irrigation were 53.10, 
56.67 and 57.96 cm/season for wheat, soybeans and corn crops respectively, 
while values of seasonal water consumptive use for the same crops under 
water stress regime when we use the best irrigation regime (50% depletion of 
available water) were 47.63, 48.53 and 52.24 cm / season for wheat, 
soybean and corn crops respectively. These results are in a agreement with 
those obtained by Kruzhilin (1967), Hulpo et al (1970), Saenko (1977a) and 
Nel and Dikhuis (1990). 
(2)Seasonal irrigation water amount ( m

3
/ fed.) : 

The amount of applied water delivered (m
3
 / fed.) to some field crops 

are shown in Table 5 and illustrated in figure 2. It is cleared from data 
obtained that the water supplied for majors field crops wheat, soybeans and 
corn were 3261.40, 3315.78 and 3264.57 m

3
 / fed. respectively under 

common conventional irrigation in region while, the quantity of water supplied 
for the same crops under water stress when we use the best regime irrigation 
(50% depletion of available water ) were 2737.58, 2960.66 and 2994.48 m

3
/ 

fed. respectively. these results are similar to those obtained by Metwally et al. 
(1984), A bdel –Mottab and Metwally (1992), Askar 

et al.
 (1994) and  Kheder et 

al (1996)  
(3)Field water use efficiency  
 Data in Table 6 revealed that the average values of field water use 
efficiency were 0.82, 0.45 and 0.86 kg / m

3
 under the best treatment (50% 

depletion of available water ) for wheat, soybean and corn crops respectively 
during the two studied seasons while, it were 0.59, 0.36 and 0.71 for the 
same crops under traditional common irrigation respectively.  
 It obvious in Table 6 that the field water use efficiency increase when 
we use the best regime irrigation system so the use of regime irrigation 
system becomes very important to give favorable crop yield and optimum use 
of water. Therefor, estimating economic of irrigation water become very 
important for planning irrigation management. So the proper water 
management not only accurate determination of crop water requirements but 
also helps to know how, when and how much water should be applied to get 
high efficiency of each unit of water applied.  
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These results are in harmony with those reported by Abdel- Mottaleb and 
Melwally (1992), Meleha (1992 ) and Saenko (1997 a )  
(4)Crop water use efficiency :  
 Data in Table 6 illustrate the crop water use efficiency values as 
influenced by soil moisture depletion. Data show that the highest values of 
crop water use efficiency was obtained at depletion  50% depletion available 
water were (1.12, 0.66 and 1.17 kg/m

3
) for wheat, soybean and corn 

respectively compared with traditional irrigation at region.  
From these results it could be concluded that these increments in crop water 
use efficiency with water stress at different levels of available water depletion 
was due to enchantment of total yield/ fed with least possible amount of water 
applied comparison with traditional irrigation by farmers.  
(5) Water saving (m

3
 / area)  

Water saving per cubic meter/area represents the different between 
the quantity of present recommended water applied and actual water applied 
for conventional irrigation by farmer per feddan.  

Data in Table 7 show that average quantity of water applied (m
3
 / fed) 

and total saving irrigation water was achieved from the best irrigation regime 
under water stress (50% depletion of available water ) and it gave high yield 
among other irrigation treatments in the two studied seasons.  

The irrigation water can be saved was 99.606160, 9.131910 and 
58.609530 million m

3
/area, than conventional irrigation, which represents the 

farmer practices in the studied area for wheat, soybean and corn crops 
respectively under El-Minia condition. This quantity of saving water could be 
enough to cultivate in old land area about 15563.5, 1426.86 and 9157.74 
(fed.) under E-Minia conditions. These results reflex how much of irrigation 
water can be saved when using the reasonable irrigation treatments.  

In general, it could be concluded that water is fast becoming an 
economically scarce resource in many areas of the world. So the use of 
regime irrigation system becomes very important to save water. The best 
regime irrigation should give favorable crop yield and optimum use of water. 
Therefore, estimating economic of irrigation water becomes very important for 
planning irrigation management project where the over irrigation practiced by 
the farmers usually leads to low irrigation efficiency water logging and high 
losses of water and fertilizer. 

Also data in Table 7 show that the percentage of increases in yield, 
(kg/ fed.) were more than the conventional irrigation method compared with 
irrigation regime ( 50% depletion of available water ) 6.30, 12.50 and 10.96 % 
for wheat, soybean and corn crops respectively.   
(6) The economic efficiency:  
 Concerning to economic efficiency, data present in Table 8 show that 
it was 0.68, 0.30 and 0.44 L.E/fed. for wheat, soybean and corn crops under 
traditional irrigation respectively while it was 0.87, 0.45 and 0.56 L.E/fed.  
under the best irrigation regime for the same crops respectively. From these 
results it could be conclude that when we use the best irrigation regime of 
depletion ( 50% of A.W. ) for wheat, soybean and corn crops respectively the 
economic efficiency increased in the two studied seasons.  
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These increases in economic efficiency due to the enhancement of net profit 
with 50% depletion of available water for wheat, soybean and corn crops 
respectively compare with common traditional irrigation at region. 
 
(7) Total costs, total income ( L.E/ fed.) and net return from of irrigation 

water ( L.E / m
3
)  

Data in Table  8  show that the highest values of total income were 
(2736.62, 2025.1, 2163.78 L.E/fed.), net profit were ( 1270.62, 625 and 
778.78 L.E / fed ), and net return from unit water consumptive use were 
(0.63, 0.31 and 0.35 L.E / m

3
 ) were obtained from plants wheat, soybean 

and corn respectively which grown with 50% depletion of available water. 
From these results it could be conduced this increase in total income and net 
return of water irrigation are mainly due to high yield production from plants 
grown with 50% depletion of available water. These results are in agreement 
with those reported by Khalagi et al ( 1967) and Meleha ( 1992 ). 

 
Conclusion 
 The obtained results indicate that it may be recommended to irrigate 
wheat, soybean and corn plants with depletion 50%, 40% and 50% of 
available water (18, 13 and 14 days apart irrigation) respectively then the 
water added until 90% of field capacity to produce high yield with least 
possible amount of water applied under El-Minia province conditions and 
other corresponding conditions.   
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ترشيي استخييت اتمسته  ييتخساتخييت اتمستخيي الستئي ييتاسته ييتحاسي يياسا يي سته  ت يي  س
ستهذرةستهشت  ةسس(س–فا سته ا تسس–)ستهق حسسته ق  ةستهرح خ ة

سي اسفرجس خنساس خنست  اسيااستهر  م
 ته ركزستهقا اسها اثسته  تخس–   اسا اثستاترةسته  تخس

 

 4007،   4007/  4006اعتتتحي  اجريتتتل اارجتتتحرل ااخلاليتتتو ستتتلز اايةا تتت  اا را يتتتو 
اايرك  االاةي  ابخةث  –بيخطو يلارنحل ري يلةى اابخثيو اارحبعو ايعهد بخةث ادارة ااييحه  4008/

ااييحه جيهةريو يصر ااعربيو ةذاك بهدف درا و رأثر الاجهحد اايحئي  نتد ا ترنذحذ ي ترةيحل يسرلذتو 
يو بهدف ااخصةز  ل  انرحجيو  حايتو بحلتز ين اارطةبو الارضيو   لي اه  اايخحصيز ااخلاليو اارئي 

كييو ييحه ةرخلايق ااةفر اايحئي ةرعظي  ااعحئد يتن ةختدة ااييتحه ااي ترهلكو ةاايضتحفو فت  الانرتح  كيتح 
رهدف اادرا و ااي رخديد كييحل ااييحه اايطلةل اضحفرهح سلز يراخز نية اايخصةز اايسرلذو ةذاك 

ااتذى يتن سلاتت يتر  رخديتد كييتحل ااييتحه اايطلةبتو   ن طريق رخديد افضز ي رةى رطتةبي ينح تل
,ةرت  درا تو ثتلث يعتحيلل ري ةهتي ااتري  نتد بهدف  يتز جدةاتو اتري هتذه اايخحصتيز ااخلاليتو 

ةلتد رتت   يت  يلاحرنتتو ذاتك بيعحيلتتو ااذتلي ااعحديتتو % يتتن اايتحل اايي تتر97% ة 70% ة 47ا ترنذحذ 
ةاةضخل اانرتحئ  اايرخصتز  ليهتح بأنتت يكررال ا رسدا  رصيي  لطح حل كحيلو ااعشةائيو في ثلث 

ذرة شتحييو   ةذاتك  –فةز صةيح  –ييكن ااخصةز  لي ا ل  انرحجيو اهذه اايخحصيز ااخلاليو ) ليح 
% يتن اايتحل اايي تر ب يتحدة 70 ند اربحع افضز ا لةل اري هذه اايخحصيز ةهة ااري بعد ا ترنذحذ 



Abdel-Rheem, H. A. and A.F. Hassan  

 648 

اايعحيلتو ااطبيعيتو  نرحجيو اايرخصز  ليهح ين %  ن الا 8;.30،  34.7% ،  38.5ف  الانرحجيو 
 ااري اارلاليدى بيعرفو ااي ارع    اا حئدة بحاينطلاو.)

كيح اةضخل اانرتحئ  بحنتت لتد رت  رتةفير كييتحل يتن ااييتحه اايضتحفو اهتذه اايخحصتيز اا تحبلاو 
ةصتةز %  ي  اضحفت ااييتحه خرت  اا70ةذاك  ند اربحع افضز ا لةل الري  ةهة اارى بعد ا رنذحذ 

%  39.4% ،  30.83% ين اا عو ااخلاليو فلاط اهذه اايخحصيز اا حبلاو  ل  اارةاا  بنخة 0;اا  
 % ذاك بحايلاحرنو ي  اايعحيلو ااطبيعيو اا حئدة  ف  ااينطلاو. 49.:، 

كيح اةضخل اانرحئ  ين ةجهو اانظر اايحئيو ةالالرصحديو بحن افضز ا لةل ارى يخحصتيز 
% ، ين اايحل اايي تر الرربتو يت  رخديتد 70ة ااشحييو هة ااري بعد ا رذحدا االايح ةفةز ااصةيح ةااذر

% يتتن اا تتعت ااخلاليتتو الايتتر ااتتذى ادى ااتتي  يتتحدة  0;كييتتحل ااييتتحه اايضتتحفو خرتت  ااةصتتةز ااتتي 
الانرحجيو ةبحارحاي ااي  يحدة صحف  ااعحئد يتن ةختدة ااييتحه ةبحارتحاي  يتحدة ااكذتحلة الالرصتحديو بيلاتدار 

اكز جنيو يصري ينصرف ر  انذحلت سلز ي رل يحل الانرح  اليخصةز اهتذه  0.70،  0.5، ;0.9
 اايخحصيز ااخلاليو  لي اارةااي.

% ا رنذحذ يتن 70ييح  بق ي رسلص ان رطبيق افضز ا لةل الري ةهة ااري بعد ا رنذحذ 
ااتذرة  لتي % ين اا عو ااخلاليو ايخحصيز االايح ةفةز ااصةيح ة0;اايحل اايي ر خر  ااةصةز ااي 

اارتتةااي الايتتر ااتتذى ادى ااتتي ااخصتتةز  لتتي ا لتتي انرحجيتتو ةكتتذاك ا لتتي يعتتدلال اكذتتحلال الانرذتتحع 
بحاةخدة اايحئيو  ةال  ل  ااي رةى ااخلال  اة  ل  ااي رةى اايخصتةا   ةكتذاك ا لتي صتحف   حئتد 

ادرا تو بحيكحنيتو يحاي الذتدان ةبحارتحاي  يتحدة ااكذتحله الالرصتحديو اهتذه اايخحصتيز ةيتن ذاتك رةصت  ا
% ا ترنذحذا يتن اايتحل اايي تر 70رطبيق اضحفو ااييحه ةذاك  ند ااةصتةز اات  ااي ترةيحل اارطتةب  

% 0;كييحل ااييتحه خرت  ااةصتةز اات   ، ية  بين ااريحل    ي  اضحفو36،35،:3بيعدز )  الرربو
فو رختل ظترةف ةذاتك الخصتةز  لت  ا لت  انرحجيتو بحلتز كييتحل ييتحه يضتح ين اا عو ااخلاليو ةذاك

 يخحفظو ااينيح ةااينحطق الاسرى ااييحثلو اهح ف  ااظرةف ااجةيو.

 
سقتمسات ك مستها ث 

  

سيت  ةسته ن ارةس–ك  ةستهزرتيةسستهخ اس   ااسته ا اىأ.اس/س
سته  تخسته ركزستهقا ىسها اثس   استارته مس    هأ.اس/س
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 Table (1): Mechanical soil analysis of experimental sites at different depths in 2004 / 2005  and 2005 /2006 seasons. 

Depth (cm( 
Particle size distribution 2004-2005 Particle size distribution 2005-2006 

Clay % Silt % Sand % Texture Clay % Silt % Sand % Texture 

0- 15 56.5 26.5 16.9 Clay 55 27.6 17.5 Clay 

15 – 30 753.3 27.5 19.2 Clay 51 29.1 20 Clay 

30 – 45 51.93 28.3 19.8 Clay 48.1 30.5 21.4 Clay 

45 – 60 69.6 32.5 20.1 Clay 45.2 32 44.: Clay 

 
  Table (2): Some soil – water characteristics for the experimental sites during the two growing seasons of  wheat, 

soybean and corn  crops at different  depths in 2004 / 2005  and 2005 /2006  seasons. 

Depth (cm  (  
Bulk 

density 
g/cm

3
 

2004-2005 2005-2006 

Field capacity Wilting 
point 

Available 
water 

Bulk 
density 
g/cm

3 

Field 
capacity 

Wilting 
point 

Available 
water 

% cm % cm % cm % cm % cm % cm 

0-15 1.17 44 7.72 20.1 3.53 23.9 4.19 1.19 43.4 7.75 20.3 3.44 23.1 4.31 

15-30 1.2 37.9 6.81 17.3 3.11 20.6 3.7 1.24 37.9 7.05 17.5 3.18 20.4 3.87 

30-45 1.26 35.3 6.67 15.8 2.99 19.5 3.68 1.28 35.2 6.82 16 3.07 19.5 3.75 

45.6 1.33 32.9 6.55 14.8 2.95 18.1 3.6 1.32 32 6.33 14.9 2.95 17.1 3.38 

Average 1.24 37.5 37.5 17    1.26 37.2  17.2    

 
   Table (3): Actual monthly water consumptive use  ETa ( cm / fed. , m3 / fed.) for wheat crop as effected by irrigation 

regime during the two studied seasons .  
 Actual water consumptive use ( cm/ month ) 

Months  25%  depletion of A.W 50% depletion of A.W 75% depletion of A.W Traditional irrigation 

cm/ fed m
3
/ fed. cm/ fed m

3
/ fed. cm/ fed m

3
/ fed. cm/ fed m

3
/ fed. 

Nov.  1.65 69.3 1.55 65.1 1.9 79.8 2.19 90.72 

Dec. 6.79 285.18 6.79 283.92 4.8 201.9 6.94 291.48 

Jan. 7.28 305.76 7.07 296.94 6.76 283.92 7.41 311.22 

Feb. 10.06 422.52 9.69 406.98 9.44 396.48 10.42 437.64 

Mar. 13.19 553.98 12.77 536.34 12.28 515.76 13.92 584.64 

Apr. 8.25 346.5 7.92 332.64 6.15 558.3 8.85 371.7 

May 2.04 85.86 1.87 78.54 1.8 75.6 3.40 142.8 

Total 49.26 2068.92 47.63 2000.46 43.13 1811.46 53.1 2230.2 
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   Table (4): Average actual monthly and seasonal evapotranspiration ( cm / fed , m
3
/ fed ) for corn and soybeans 

crops during the two studies seasons  
Months Soybean crop Corn crop. 

25% 
depletion of 

A.W 

50% depletion 
of A.W 

75% depletion 
of A.W 

Traditional  
irrigation 

25% 
depletion of 

A.W 

50% depletion 
of A.W 

75% 
depletion of 

A.W 

Traditional  
irrigation 

Jan. 11.05 464.1 9.4 394.8 8.35 350.7 11.52 483.84 11.22 471.24 10.44 480.48 9.45 396.9 12.18 511.98 

July 16.46 491.32 14.85 623.7 13.79 579.18 17.02 714.84 17.42 731.64 16.65 699.3 15.65 657.3 8.57 779.94 

Aug. 18.97 796.74 17.11 718.62 16.02 672.84 19.34 812.28 19.86 834.12 19.08 801.36 18.09 759.78 20.71 2869.82 

Sept. 8.37 351.54 7.17 301.14 6.1 256.2 8.79 369.18 6.85 287.7 6.07 254.94 5.71 239.82 6.49 272.58 

Total 54.85 2303.7 48.53 2038.26 44.26 1858.92 56.67 2380.14 55.35 2324.7 52.23 2194.08 48.9 2053.8 57.96 2443.32 
 

   
 Table (5): Average quantity of water applied (m

3
/ fed. ) for wheat , soybean and corn crop during the two studied 

seasons .  
No. of 

irrigation 
Water applied ( m3/ fed) 

Wheat Soybean Corn 

25% 
depletion  

of A.W 

50% 
depletion 

of A.W 

75% 
depletion 

of A.W 

Traditional 
irrigation 

25% 
depletion  

of A.W 

50% 
depletion 
of  A.W 

75% 
depletion 
of  A.W 

Traditiona
l irrigation 

25% 
depletion  
of  A.W 

50% 
depletion  

of A.W 

75% 
depletion  

of A.W 

Traditional 
irrigation 

1 396.73 396.73 397.73 510.2 510.84 510.84 510.84 570.90 490.72 490.72 490.72 576.73 

2 322.96 332.96 322.96 442.0 360.54 360.54 360.54 402.60 430.90 430.90 430.90 485.60 

3 274.90 423.5 464.1 395.4 285.94 320.20 430.20 356.40 305.40 410.57 495.20 412.86 

4 272.6 448.6 490.2 445.64 293.25 350.2 450.70 360.80 309.27 420.32 502.40 401.45 

5 324.98 427.1 480.2 349.24 287.84 320.2 475.20 379.20 317.56 425.32 510.63 378.18 

6 345.86 368.69 410.00 386.84 335.3 380.9 420.30 470.30 335.60 410.35 464.45 365.42 

7 231.56 350 - 356.84 370.2 407.78 - 445.40 330.75 406.30 - 344.03 

8 253.1 - - 375.24 285.4 310 - 330.18 319.17 - - 309.30 

9 245.57 - - - 250.7 - - - 315.20 - - - 

10 227.61 - - - 240.42 - - - - - - - 

Total 2895.87 2737.58 2564.19 3261.40 3220.43 2960.66 2647.78 3315.78 3144.57 2994.48 2894.64 3264.57 
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Table (6) : Values of total yield ( kg / fed.) , water consumptive use ( m
3
/ fed) , water applied ( m3/ fed) , and water 

use efficiencies ( kg / m3 ) for some field crops ( wheat , soybean and corn ) during the  two studied 
seasons  . 
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25% depletion of available water 1819 2068.92 0.88 2895.87 0.63 950 2303.70 0.41 3220.43 0.29 2015 2324.7 0.87 3144.57 6.64 

50% depletion of available water 2250 2000.46 1.12 2737.58 0.82 1350 2038.26 0.66 2960.66 0.45 2580 2194.08 1.17 2994.48 0.86 

75% depletion of available water 1404 1811.46 0.77 2564.19 0.55 1050 1858.92 0.56 2647.78 0.40 1650 2053.80 0.80 2894.64 0.57 

Traditional irrigation 1935 2230.2 0.88 3261.4 0.59 1200 2380.14 0.50 3315.78 0.36 2325 2443.32 0.95 3264.57 0.71 

 
  Table (7): Quantity of water saving ( m

3
/fed) and increase of yield  ( kg / fed. ) when we use the best irrigation 

regime depletion compared with traditional irrigation for wheat , soybean and corn crops  during 
the two studied season .  

 
Crops 
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Wheat  3261.40 2737.58 529.82 16.1 188000 99.606160 15563.5 1935 2250 315 16.30 

Soybean  3315.78 2960.66 355.12 10.71 25715 9.131910 1426.86 1200 1350 150 12.50 

Corn  3264.57 2994.48 270.09 8.27 217000 58.609530 9157.74 2325 2580 255 10.96 
*Source : actual field irrigation water measurements . 
**Source :  Directorate of Agriculture -  El-Minia Department of Statistics 2005-2006 
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   Table (8): Average values of total income , Total costs ( L.E / fed.) , net return per cubic meter a water ( L.E/ 
m3

) 
and economic efficiency as affected by irrigation regime for wheat , soybean and corn crops during 
the two studied season 
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 Fig. (1): Seasonal actual evapatranspiration ETa ( m

3
 / fed ) For wheat , Soybean and corn crops as affected by 

irrigation regime during the tow studied seasons 
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Fig. (2) : Average quantity of water applied ( m
3
/ fed. ) for wheat , soybean and corn crop as affected by irrigation 

regime during the tow studied seasons 
 

 
 

 

 

 


