
J. Soil Sci. and Agric. Engineering, Mansoura Univ.,Vol.1 (9): 931 - 948 ,2010 

EXPLANATORY STUDY OF THE POSSIBILITY OF 
REPLACEMENT SUGAR BEET INSTEAD OF SUGAR CANE 
UNDER LIMITED WATER RESOURCES 

Abdel Reheem. H. A.* and H. Ferweez**  
*  Water Management Research Inst., National Water Research Center  
** Sugar crops Research Institute, Agriculture Research Center  

 

ABSTRACT  
 
Two field experiments were carried out at Mallaway Research Station, El-Minia 

Province, Middle Egypt during the growing seasons of 2006 and 2007. The research 
plan of this study aimed to evaluate and compare the validity of applying the partially 
or completely using of sugar beet instead of sugar cane crops. The study includes a 
comparison between the two crops and their water consumption and agricultural 
practices on the economical side and also providing suggestive sequence about the 
replacement to study the validity of the replacement from the present cropping pattern 
and especially the crops which consume much water such as sugar cane under the 
condition of the current limited water supply. The results indicate in terms of water that 
the average quantities of water applied and actual consumptive use were 10682.12 
and 6491.12 m

3
/fed for sugar can crop, respectively. While it were 3374.76 and 

1990.12 m
3
/ fed for sugar beet, respectively. The sugar beet has high values of field 

and crop water use efficiency (10.37 and 17.58 kg root / m
3
), while sugar cane has 

lowest values of them (4.35 and 7.16 kg stalk cane /m
3
), respectively. The results 

indicate also that, from view point water and economic, the sugar beet recorded the 
highest values of net return of each water applied and consumptive use units (0.31 
and 0.52 L.E /m

3
), respectively, while sugarcane has the lowest values of them (0.20 

and 0.33 L.E /m
3
), respectively. This due to increasing the quantity of water applied 

and water consumptive use for sugar cane which led to decrease this efficiency.  
Results indicate that, from view point of social, the water awareness of farmer 

is less which leads to waste much water where over irrigation practices by the farmers 
usually leads to low irrigation efficiency water logging and high losses of water and 
fertilizer. The Results indicate that 6.6% of sugar cane farmers agree on the 
completely replacement of sugar beet instead of sugar cane and 71.1 % of farmers 
accepted the partial replacement by decreasing the sugar cane areas and cultivating 
using the sugar beet, this due to the insistence of cane farmers on planting the cane 
because they used to cultivate it for along time. Also the results indicated that there 
are a few farmers (7.9%) know the idea of planting the cane by transplanting method 
and the majority of farmers prefer planting the cane in furrow and small portion 
(13.2%) know the idea of Stiva plant and 11.8 % agree on planting the sugar in new 
lands. So we concluded that the sugar cane farmers prefer planting the sugar cane 
crop in furrow, this due to decrease water awareness about the water importance by 
limiting the water, and decreased agriculture and water culture about applying the 
modern methods as the method of transplanting to limit the water, this due to, there 
isn’t agricultural direction to increase the culture of farmers.  

At the end of study it could be concluded that it is necessary to expand, the 
sugar beet in the old lands by partially replacement and in the new lands. On other 
hand, irrigation water saving can be used for increasing cereal crop areas to meet the 
shortages of food production.  
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INTRODUCTION  

 
Agricultural sector plays an important role in the economic 

development in Egypt and it is considered the basis of the national economy 
and the main source of income for more than half the population in Egypt. In 
addition, agriculture is responsible for satisfying the consumers need for cloth 
and food. It also provides the industry sector with raw materials needed for 
various industries. Continuation of these roles demand achieving the 
economic development which are derived from two main sources, the 
agricultural horizontal and vertical expansion resources. In the present and 
the future, water resources are considered the scarcest element among other 
economic production resources. Consequently, it is not only one of the main 
determinations but also the strategic one which determines the horizontal 
expansion through adding new lands. The optimal use of water is the corner 
stone of the agricultural development sector because the present water 
resources available in Egypt are not enough for the future horizontal 
agricultural expansion in the light of the present types of water use. Eid et al. 
(1966), EWUP, (1984), Abu –Zeid (1992b) and Abu-Zeid (1990a). 
The study problem : 

Making amendment in cropping pattern is one of proposed solutions for 
solving the water problem and its lack in future.This amendment includes 
decreasing the areas of the crops that need a lot of water like sugar cane and 
rice which consume mush water a bout 25-30% of irrigation water  
(Abu-Zied 1992 a). On the other hand, making amendment in cropping 
pattern considers complicated and big issue links to political, economical, 
institutions and environmental sides. So solving this case should be treated 
gradually and public opinion and different institutions should play an active 
role in this issue. So, it is necessary to do essential changes in present 
cropping pattern to save land and water resources and increase farmer 
income. 

From the theoretical view, there is not any difficulty in knowing the 
cropping patter which is the most suitable for our conditions (the land, the 
water, the climate and the society needs) but the difficulty appears when we 
practically try to applicator in field.  

So, through this summarized study we can put the main points of the 
cropping pattern especially about the crops that consume much water (as 
sugar cane crop)  to make a decision about the changes in current cropping 
pattern.  
Research goals : 
1- Evaluating and comparing between sugar cane and sugar beet from view 

points water, and economic. 
2- Suggesting different seniors of replants replacing sugar beet.  
3- Reaching scientific recommendations for the possibility of amending 

corps combination for corps that consume a lot of water (as sugar cane 
crop)  
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MATERIALS AND METHODS  
 

The research plan of this studying aims to evaluate the validity of 
applying the partial or completely using of sugar beet crop instead of sugar 
cane crop. The study includes a comparison between the two crops through 
all the water, agricultural, economical, and social sides. It also provides 
suggestive sequence about the replacement. To study the a validity of the 
replacement from the present cropping pattern and especially the crops, 
which consume much water(sugar cane crop) in the condition of the current 
limited water”  
Research province :  

Malawy province in Minia governorate was chosen as one of the basic 
centers for sugar cane and sugar beet crops production.  
Study of crop choice :  

Sugar cane and sugar beet were chosen because of their importance 
for farmers and the effect of the sugar cane on the water requirement.   
Questionnaire form :  

Questioner were made by interviewing some of the sample members, 
and forms were designed according to the research objectives. Random 
sample consists of 140 farmers from sugar cane and beet farmers, was 
extracted that cane farmers were 76, (54.3%) from the total sample and the 
beet farmers were 64 (45.7%) from the total sample and interviews were 
done for each farmer to study the subjective goals of the questioners to know 
the most important results.  
Statistical analysis :  

Data were calculated and tabulated and prepared computerizing by 
using the statistical bundle program for the social science (SPSS) to analyze 
using (square χ) to know the nature and sort of the relation between all the 
dependent and independent variables of the study.  
Recorded data from soil water relationships :  
Water Measurements  

In the two growing seasons (2006&2007) water was measured by 
using a rectangular sharp crested weir. The discharge was calculated using 
the following formula : Q=CLH

3
 (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  

Water applied was added at each irrigation and at the end of each 
growing season. The total quantity of water applied was estimated (m

3
/fed).  

Water consumptive use (CU)  
The quantities of water consumptive use were calculated till 90 cm 

soil depth for sugar cane and 60 cm for sugar beet crops which were 
assumed to be the depth of the roots zone as reported by many investigators. 
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Monthly and seasonal water consumptive use were calculated by the 
summation of water consumed for the different successive irrigation rotation 
through growing season  (Serry et al.. 1980).  

Water consumptive use per feddan (4200 m
2
) can be obtained by the 

following equation which described by Israelsen and Hansen, 1962  
 

)4200(
100

.
100

212 mArea
Depth

dbCU 
 

  

Where : 
CU = Amount of water consumptive use (m

3
 /fed

.) 

2 = Soil moisture content % after irrigation (by weigh). 

1= Soil moisture content % before the next irrigation (by weigh). 
b.d = Bulk density (g/ cm

3
). 

Calculation of CU was repeated for each irrigation until the harvesting date.  
Crop Coefficient (Kc)  

Crop coefficient defined as the ratio between actual crop 
evapotranspiration(ETa) and potential evapotranspirtaion (ETp) when both are 
in a large fields, under optimum growing conditions (FAO, 1977). In the 
experiment the following equation was applied to compute the Kc values.  

Kc = ETa /ETp 
Where :  
Kc= Crop coefficient  
ETa= Actual evapotranspirtation (mm/ day). 
ETp= potential evapotranspiration calculated by modified Penman (mm/ day). 
 
Modified Pemman equation  

ETp=c [ (W.Rn + 1-w).f (u).(ea-ed)] mm/day. 
Where :  
ETp= Reference crop evapotranspiration (mm/ day).  
W=Temperature –related weighting factor. 
Rn=Net radiation in equivalent evaporation in mm/day. 
f (u) =Wind-related function. 
ea=Saturation vapour pressure of the air in (mm bar). 
ea= Mean actual vapour pressure of the air in (m bar)  
=ea x RH mean /100, in which, RH = relative humidity.  
(ea-ed) =Difference between the saturation vapour pessue at mean air 
remperature and the mean actual vapour pressure of the air, both in mbar.  
c=Adjustment factor to compensate for the effect of day and night weather 
conditions.  
Crop water use efficiency (C.W.U.E) 

The crop water use efficiency is the weight of marketable crop 
produced per the unit volume of water consumed by plants or the 
evapotranspiration quantity.  

The crop water use efficiency was computed for each crop by dividing 
the yield (kg) over units of evapotranspiration expressed as cubic meters of 
water (Abd El-Rasool et al..1971) It is calculated by the following formula : 
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3
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EUWC   

Field water use efficiency (F.W.U.E.)  
The field water use efficiency is the weight of marketable crop 

produced per the unit volume of irrigation applied expressed as cubic meters 
of water (Michcal, 1978).  
It as calculated by the following equation :  

3

3 .)(

.)(
.... kglm

lfedmappliedwater

kglfedYield
EUWF   

Economic efficiency : 
The economic efficiency refers to the combinations of inputs that 

maximize individual or social objective. It is defined in terms of two conditions 
: necessary and sufficient. The necessary condition is met in production 
process when 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 is calculated by the formula : 

.).(cos

.).(

ElfedLtsTotal

ElfedLNetprofit
efficiencyEconomic   

 
RESULTS AND DISCUSSION 

 
The first : from view point of water : 
Comparison between sugar cane crop and sugar beet crop ; 

Data in Table (1) reveal that the comparison between sugar cane and 
sugar beet from view point of water. The average quantity of water 
requirements and actual water consumptive use (m/fed) from planting until 
harvest were 10682.12 and 6497.12 m

3
/fed for sugar cane in 2006 and 2007 

seasons respectively, while it were 3374.76 and 1990.42 m
3
 /fed for sugar 

beet respectively. These results indicate the sugar beet crop have highest 
values of crop and field water use efficiencies (17.37 and 10.37 kg of root 
/m

3)
 in 2006 and 2007 seasons, respectively) compared to sugar cane which 

has lowest values of them that were (7.6 and 4.35 kg stalk cane /m
3
) in 2006 

and 2007 seasons, respectively. Results indicate also that the sugar beet 
have high values of water use efficiencies (L.E /m

3
 applied and consumed) 

that were 0.31 and 0.52 L.E/ m
3
 respectively while, sugar cane crop have 

lowest values for them that were 0.20 and 0.33 L.E/m
3
 respectively, this due 

to increase the quantity of water requirements and water consumptive use for 
sugar cane which led to decrease this efficiencies. These results are in 
agreement with those reported by Cucci and Caro (1986), Abd El-wahab et 
al. (1996), Khan (1992), Emara et al. (2000 a) and ESST, (2006). 
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Table (1): Comparison between sugar cane and sugar beet crops 
through all the water, agricultural and economical Points 
in the two studied seasons.  

Comparison phase Sugar cane crop Sugar beet crop 

Scientific name  Saccharunm Afficinarum L. (Beta Vlgaris L.) 

Crop remain duration, day  330 186 

*Cultivate area in Egypt, fed.  315000 167327 

*The Contribution rate in the international 
sugar production  

65% 35% 

*The Contribution rate in the locally sugar 
production  

90% 10% 

Sugars percentage (%) 14% 11% 

**Water applied (m
3
/fed.) 10682.5 3374.76 

**Water consumptive use (m
3
/fed.) 6491.12 1990.42 

Maximum period of water (Critical period)  May,June,July and August January and February 

Irrigation efficiency(surface irrigation)  48.9 49.2% 

Crop coefficient  0.95 0.58 

Total costs (LE/fed.) 6680 4553 

Total income L.E/fed.)  8835 5600 

Net return (L.E/fed.)  2155 1047 

Average costs of ton (L.E/ton) 143.66 130.09 

Production (ton/ fed.) 46.5 35 

Field water use efficiency (kg/ m
3
) 4.35 10.37 mg/m

3
 

Crop water use efficiency (kg/m
3
) 7.16 17.58kg/m

3
 

Efficiency of applied water utilization (L.E/m
3
) 0.20 0.31 

Efficiency of consumption water utilization 
(L.E /m

3
)  

0.33 0.52 

Field water use efficiency express as (kg 
sugar /m

3
) 

0.51 Kg sugar raw/m
3
 1.21 kg sugar raw /m

3
 

Crop water use efficiency express as (kg 
sugar /m

3
) 

0.84 Kg sugar raw /m
3
 2.06 kg sugar /m

3
 

produce one ton sugar needs 1193.22 m
3
water 

consumed 
485.47 m

3
water 

consumed 

produce one ton sugar needs 1963.69 m
3
water applied 823.11 m

3
water 

applied 

Economic efficiency  0.32 L.E 0.23 L.E 

Average of yield (ton/fed.) 46.5 35 

Average of sugar (ton/fed.) 5.44 4.1 

Price of unit (L.E/ton of yield) 190 160 

 
Water saving (m

3
/ area)  

Water saving per cubic meter / area represents the different between 
the quantity of water applied for sugar cane crop and suggested rotations of 
replacement. Data in Tables (2 & 3) show that the third suggested rotation 
(sugar beet + potato crop) of transformation gave high values of saving 
irrigation water about (41.16 %) compare with water requirements to sugar 
cane crop. This quantity of saving water as result of partially and completely 
replacement were (1.385 and 0.946 milliard m

3
/ area) enough to cultivate 

area (generally) in old lands about 216390.23 and 147694.92 fed. 
respectively or cultivate different areas of horticulture and field crops  

This results reflex how much irrigation water can be saved when using 
the best suggested rotation of replacement.  
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The second : from view point of economic  : 
Total costs, production, total income, (L.E/ fed.) and water use 
efficiency  

 Data in Table (4) illustrate values of total costs, total income and net 
profit of irrigation water (L.E/ m

3
) for sugar cane crop and different suggestive 

rotations of replacement.  
Results indicate that the highest values of total income, net profit 

(16400 and 5340 L.E/ fed.) and net return of each unit of water applied (0.89 
L.E/m

3)
 were obtain from the third suggested rotation (sugar beet + potato 

crop) of replacement. While the lowest values of net profit (1682 L.E/fed.) and 
net return of each unit of water applied (0.24 L.E/m

3
) were obtained from the 

first rotation of replacement (sugar beet + corn crop).  
Results indicate also that by estimating the economic efficiency under 

lifting irrigation system,  present study found that the highest values of 
economic efficiency was obtain from the forth suggested rotation (sugar beet 
+ tomato crop) of replacement (0.53 L.E), each one Egyptian pound (L.E) 
was spend for production. It is clear from the data in Table (4) that both the 
third suggested rotation (sugar beet + potato crop) and the fourth suggested 
rotation (sugar beet + tomato crop) were more efficient in use of irrigation 
water, while the sugar cane crop gave the lowest values of water use 
efficiency. This due to increasing quantity of water applied for sugar cane 
crop which led to decrease of this efficiency. 

These results are in agreement with those reported by DDC (1978), 
John and Frank et al. (1987) and Skold et al.. (1994)  

In the light of the results the third suggested circle of replacement 
(sugar beet crop+ potato) is the best circle economically for the farmer 
followed by the fourth circle for replacement (sugar beet + tomato) which 
gave net profit 5340 and 4615 L.E, respectively. According to the economical 
side only, the previous circles are the best which give a great income to the 
farmer, but there are some obstacles especially for the southern farmers who 
used to cultivate the sugar cane greatly and the vegetables in a secondly 
level because the costs of production especially potatoes are great according 
to the economical conditions of farmers which lead farmers to avoid applying 
these suggested circles and decreasing farmers experience about vegetables 
about vegetables planting which give them a great income. So increasing the 
experience of farmers and support the farm economy to be able to apply the 
circles which give him a high profit. On the other hand, we must compete the 
foreign market to export and bring the hard currency for bringing a national 
income directed to buy the sharp shortage of cereals needs or opening 
national markets and agriculture industry areas, which can take the remaining 
of summer vegetables, That not only increases the income, but also offers job 
chances which limit the unemployment problem, that annoying for the 
government and the society in a huge degree.  
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The third : from view point of social :  
(1) The water awareness at sugar cane and beet farmers in dealing with 

the water use : 
Data in Tables (5 and 6 ) show the measure of water awareness at 

sugar cane and sugar beet farmers. Results of Table (5) indicate that 88.4% 
of sugar cane farmers believes that the selling sugar cane according to the 
weight without considering the sugar level, which led the farmer to add water 
in a great amount, and 71.1% think that the sugar cane crop needs water 
more than any other crops and 73.7 % of framers prefer planting the sugar 
can in furrow. 

Data of Table (6) indicate the measure of water awareness of sugar 
beet farmers when dealing with irrigation water, that results indicated that 
farmers agree 82.8% agree on the irrigation of  sugar beet crop by drain 
water because the farmer thinks, the sugar beet crop is different from sugar 
cane crop in its ability to bear the salt level of drain water. So through the 
previous results it is appeared that the water awareness of farmer is less 
which leads to waste much water where over irrigation practices by the 
farmers usually leads to low irrigation efficiency water logging and high losses 
of water and fertilizer  

 
Table (5) : Measure of water awareness at sugar cane farmers in dealing 

with the water use  
No The questions Yes No χ

2 

Frequency % Frequency % 

1 When there is a shortage in irrigation 
water, will you use the drain water in 
irrigation ?  

48 63.2 28 36.8 5.26* 

2 2-Do you think that sugar cane production 
upon the weight only without the sugar 
level, is one of the basic reasons which 
lead the farmer to add much water to the 
cane ?  

67 88.2 9 11.8 44.26** 

3 Do you agree planting the sugar cane in 
beds instead of furrow to save irrigation 
water  

20 26.3 56 73.7 0.33** 

4 5-Do you think that the sugar cane crop 
needs water more than any other crop ?? 

54 71.1 22 28.9 13.41** 

LSD. ** 1 %  Significant                    * 5 % Significant  
Source : calculated and estimating from sample data   

 
Table (6): Measure of water awareness at sugar beet crop farmers in 

dealing with the water use  
No The questions Yes No χ

2 

Frequency % Frequency % 

1 When there us a shortage in irrigation 
water will you use agricultural drainage 
water ?  

43 67.2 21 32.8 7.56** 

2 Do you agree on sugar beet crop with 
drainage water ? 

53 82.8 11 17.2 27.56** 

LSD. ** 1 %  Significant               
Source : calculated and estimating from data sample   
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By using question significant of questioners and (χ
2
 square) the 

significant of all the sentences appeared, that indicated to the difference 
between farmers of water awareness definitions in real differences don’t 
happen by chance. 

  
(2) The level of farmers acceptance of sugar beet crop instead of sugar 

cane both partially of totally.  
Data in Tables (7 and 8) illustrate  sugar cane and sugar beet farmers 

acceptance of planting sugar beet crop instead of sugar cane (both partially 
or totally), the results of Table (7 ) indicate that 6.6% of sugar cane farmers 
agree on the total transformation of sugar beet instead of sugar cane, 71.1 of 
farmers accepted the partial transformation by decreasing the sugar cane 
areas and using the sugar beet, so the results indicated to the insistence of 
sugar cane farmers on planting the sugar cane crop because they used to 
cultivate it for along time and refusing the idea of totally transforming the 
sugar beet instead of the sugar cane, and there are a great acceptance 
between the sugar canefarmers on the partial transforming by decreasing the 
cane areas.  
 

Table (7) : The level of farmers acceptance of sugar beet crop instead of 
sugar cane both partially or completely. 

No The questions Yes No Few χ
2
 

Frequency % Frequency % Frequency %  

1 Will you agree if you are asked 
to cancel the cane area 
(completely replacement) and 
plant sugar beet crop instead ?  

5 6.6 71 93.4 - - 57.32** 

2 Do you have an idea about 
sugar beet crop planting ? 

28 36.8 31 40.8 17 22.4 6.28* 

3 If the government orders to area 
decrease (partial replacement) 
to sugar cane crop, will you 
agree ? 

54 71.1 22 28.9 - - 13.47** 

LSD.  ** 1 %  Significant                    * 5 % Significant  
Source : calculated and estimating from sample data   
 

Table (8): Measure of sugar beet farmers acceptance to continue in 
sugar beet crop cultivation. 

No The questions  Yes No Anthor Institutes χ
2
 

Frequency % Frequency % Frequency %  

1 Did you plant sugar beet 
yourself ? 

44 68.8 11 17.2 9 14.1 36.21** 

2 Do you prefer to continue in 
sugar beet crop planting ? 

45 70.3 19 29.68 - - 0.56* 

3 Do you have a good idea 
about sugar beet planting  

49 76.7 2 3.1 13 20.3 56.66** 

4 Do you agree on planting the 
sugar beet in new lands ? 

48 75 16 25 - - 16.1** 

5 Dose the price of selling the 
sugar beet to the company is 
suitable for the farmer ?  

53 82.8 11 17.2 - - 18.2** 

LSD.  ** 1 %  Significant                    * 5 % Significant  
Source : calculated and estimating from sample data   
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Data in Table (8) also show that the level of farmers acceptance of sugar 
beet on the continuous sugar beet planting the results indicate that 70.3 % of 
sugar beet farmers prefer the continuity of sugar beet planting instead of the 
cane, there are 75% of framers agree on planting the sugar beet in the new 
lands and, there are 82.8% of farmers see that the price of selling sugar beet 
to the company is suitable that led farmers to continue planting the sugar 
beet and by using he value level by (χ

2
 square test). It appears that all the 

questions have a value which indicated to the level of farmers acceptance of 
planting sugar beet instead of sugar cane both partially or totally in real 
differences without chance.  
3) The level of agriculture awareness of farmers about planting the 

sugar cane crop by the modern methods and the level of their 
knowledge about substitute crops for sugar.   

Data in Table (9) indicate the level of agriculture culture about planting 
sugar cane with the modern way to save water such as planting the cane by 
transplanting method and planting in terraces instead of furrow and their 
knowledge about  substitute crops as Sativa plant. The result indicated that 
there are a few farmers 7.9% know the idea of planting the cane by 
transplanting and the majority prefer planting the cane in furrow and a small 
portion 13.2% know the idea of Sativa plant and 11.8 agree on planting the 
sugar in new lands, so we concluded that sugar cane farmers prefer planting 
the sugar cane crop in furrow instead of beds because the decreased water 
awareness about the water importance by limiting the water, and the 
decreased agriculture and water culture about applying the modern ways as 
the way of transplanting cane to limit the water, because there isn’t 
agricultural direction to increase the culture of farmers so, the study 
recommended to select some crops with decreased water usage and 
increased production and focusing on using modern ways of agriculture and 
increasing the water awareness and changing the traditional way of planting 
by the transplanting way and using terraces instead of furrow.  
 

Table (9): The level of agriculture awareness of farmers about planting 
the sugar cane crop by the modern methods and the level of 
their knowledge about the crops substitutes for sugar.  

No The question Yes No χ
2
 

Frequency % Frequency % 

1 Do you have an idea about sugar cane 
crop planting by transplanting ? 

6 7.9 70 92.1 53.89** 

2 When you plan cane, do you prefer 
planting it in furrow ? 

56 78.7 20 26.3 0..33** 

3 If you have an idea about sugar cane 
planting by transplanting do you agree 
on applying it ? 

6 7.9 70 92.1 53.89** 

4 Do you have information about planting 
Stiva crop instead of the cane for sugar 
? 

10 3.2 66 86.8 41.26** 

5 Do you agree on planting sugar cane 
crop in the new lands ? 

9 11.8 67 88.2 44.26** 

LSD. ** 1 %  Significant                   * 5 % Significant  
Source : calculated and estimating from data sample   
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Conclusion  

Upon this presented study we can conclude that, it is necessary to 
expand the planting of sugar beet in the old lands by the partially replacement 
or completely and planting it in the new lands with a better method, especially, 
it needs marginal land, not rich land, as with the sugar cane, and directing the 
resulted water from the replacement to produce others crops, especially, 
which don’t have a self satisfaction such as cereals crops. On the other hand, 
we can trend to decrease the water requirements for sugar cane by changing 
the conventional planting method to produce the sugar cane with less water 
by using transplanting method. That may be the mediate solution between the 
farmers wish to plant the sugar cane crop and desire of researches and 
decision makers to save our water resources. 
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شةةيه عس ةةىساةةدنساا يلا ةةاسالةةنجساللةةرجسدلا ةةرسابسةة رسدةةد ساةةىس لةة سدراسةةاساس  

سابس رسهىسظجسالدرد اساباراردسابايئ ا
سس**لس ىسهرر زس*سرلسىسألادس ددابرل م

سابار زسابقراىسبدلرثسابا يهسس–اعهدسدلرثسادارةسابا يهس*س
سار زسابدلرثسابزرا  اسس–**ساعهدسدلرثساباليل جسابس ر اس

س
رتتقلجتم  تتنجم   تتقتجي جم تتي جامت قيتتنجتم  تتاجامم يتتقجامرقتاتتنجمما تت جت تتي جا اي جاقيمتتتجربيتيرتتقلج   

يذمكجت  فجر ييمجيم قي نجمت  جامكق يتنجج2007،جج2006يامميكزجام يمىجمت ي جامميقهجخلالجميسمىجج–امميقهج
 تىجر تياجالا لالجامك ىجأيجامبزئىجمم صيلجت بيجامسكيجت لاجملجم صيلجقصبجامستكيجياتترم تجام ياستنج 

امم قي تتتنجتتتتيلجامم صتتتيميلجمتتتلجكقلتتتنجام تتتيا ىجاممقئيتتتنجيامزيا يتتتنجيالاقرصتتتق ينجيالابرمق يتتتن جيكتتتذمكجي تتت ج
سي قيييهقتجم ري نجملا لالجم ياسنجم  جإمكق ينجامرا يلجلىجامريكيبجامم صتيمىجام تقمىجيخقصتنجم م قصتيلج

ج ججاممسر  كنجم مقءجت يبنجأكتيج"جقصبجامسكي"جلىجظلجم  ي ينجامميقهج قميق ج
س
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سر دساظهرتسابلا يئجسا  ىس:س
سأر سً:ساىسابلايل اسابايئ اس:

أي  تجام رقئججألجمريس جكميقتجاممقهجامم قلهجيكذمكجالاسر لاكجاممقئىجامفا ىجمم صيلجقصبجامسكيج -1
ج1990642،جج3374676/فجتي مقجكق تجمم صيلجت بيجامسكيج3مج6491612،جج10682612كق تج

ج/جفج  ىجامريامى 3م
قئججتألجامفري جام يبنجم مقءجمم صيلجقصبجامسكيجكق تجخلالجات يج ميجامم صتيلجممتقييجأي  تجام ر -2

 اغس س(جتي مقجكق تجهذهجامفري جخلالجت ي جي قييجيلتياييجمم صيلجت بيجامسكيجج–ييمييجج–يي ييجج–

مم صتيلجج58،جج95(جامميستمىجيكق تتجتم ت ايجkc averageرتمج ستقبجمريست جماقمتلجامم صتيلجم -3
 يت بيجامسكيج  ىجامريامى ججقصبجامسكي

%جج48095%ج،ج4962أي  تجام رقئججتتقلجكفتقء جامتي جام   تىجامك يتنجمامتي جامست  ى(جكق تتجتم ت ايج -4
 %ججج49605مم صيلجقصبجامسكيجيت بيجامسكيجيتمريس ج قمجق ي ج

 تلج يت الجقصتبج/جلت الجتي متقجا  تىجم صتيلجت بتيجج4665ا  ىجم يلجقصبجامسكيجا رقبيتنجقت يهقج -5
  لجبذييج/جل ال ج35 رقبينجق يهقجامسكيجا

 تتلجستكيجختتقمج/جلتت لجتي متتقجا  تتىجم صتتيلجت بتتيجج5644ا  تىجم صتتيلجقصتتبجامستتكيجا رقبيتتنجقتت يهقج -6
  لجسكيجخقمج/جل الجج461امسكيجأ رقبينجق يهقج

اي  تجام رقئججتألجكفقءاتجالا رفقعجتقمي   جاممقئينجامم قلهجياممسر  كنجماتياج   قجمكبتمج يت الجقصتبج -7
مم صتيلجقصتبجامستكيج  تىجامرتيامىجتي متقجج3كبمج ي الجقصبج/جمج7616،جج4635كق تجتم  ايجم(ج3/جم

 مم صيلجت بيجامسكيج  ىجامريامى جج3كبمجبذييج/مج17658،جج10637كق تجتم  ايج
أي  تجام رتقئججاي تقجتتألجكفتقء جالا رفتقعجتقمي ت  جاممقئيتنجامم تقلهجياممستر  كنجماتتياج   تقجمكبتمجبتيامج -8

مم صيلجقصبجامستكيج  تىجامرتيامىجتي متقجج3كبمجسكيجخقمج/مجج84،ججج51كقلجتم  ايجج(3سكيجخقمج/جم
 مم صيلجت بيجامسكيج  ىجامريامى جج3كي يجبيامجسكيجخقمج/مج2606،جج1621كق تجتم  ايج

ميتقهج  ت جج3مج1193622رتييجام رقئججاي قجتصفنج قمنجتألجا رقجج لجيا  جملجامستكيجامختقمجي رتقججامتىج -9
ميتقهجم تقلهج تلجا رقبتهجمتلجم صتيلجج3مجج823611صيلجقصبجامسكيجتي متقجي رتقججامتىجا رقبهجملجم 
 ت بيجامسكي ج

رتتتييجام رتتقئججامستتقت هجاممر صتتلج  ي تتقجتتتألجم صتتيلجت بتتيجامستتكيجيتتت يجمتتلجام ق يتتنجاممقئيتتنجال تتلجمتتلج -10
ئيتنجاكتتيجم صيلجقصبجامسكيج ي جي رقججامىجكميقتجميقهجاقلجتقلا قلهجامىجكفقءاتجا رفقعجتقمي ت  جاممق

ملجم صيلجقصبجامسكيجالاجا هجمكىجركيلجامم قي نجملجام ق ينجاممقئينج مي هجي  ي يهجيمت يهج  ىجاستسج
  ميهجس يمنجيبتبجالجركتيلجامم قي تنجتتيلجامم صتيميلج  تىجمت ايج تقمجزيا تىجمتقئىجكقمتلج يت جيمكت ج

بتيجامستكيجليمتقجم صيلجقصبجامسكيجليمقجي يبجملجميسمجزيا ىجمقئىجكقمتلجتي متقجيمكت جم صتيلجت 
ي يبجملجم هجسرهجت ييجمذاجير  بجالاميج   ج متلجم قي تنج  ي يتهجالجيستركملجامميستمجامزيا تىجاممتقئىج
مم صيلجت بيجامسكيجتق خقمهجلىج يياتجزيا ينجم ري تهجاستركمقلاجم ميستمجامزيا تىجاممتقئىجممتققلاجلتىج

 ذمكجم صيلجقصبجامسكي ج
سثيلا يسً:ساىسابلايل اسا   ليد اس:

ستياءجج3ام رقئججملجيبهجام ظيجالاقرصق ينجتألجكفقءاتجالا رفقعجتقمي  هجاممقئينجماتتياج   تقجبت /مأي  تج -1

مم صتتيلجقصتتبجامستتكيج  تتىجج3بتت /جمج33،جج20كميتتقتجامميتتقهجامم تتقلهجأيجاممستتر  كهجكق تتتجتم تت ايج

جمم صيلجامت بيج  ىجامريامى جج3ب /جمج52،جج31امريامىجتي مقجكق تجتم  ايج
ئججتتتألجابمتتقمىجامركتتقميفجمك يتتنجيابمتتقمىجالايتتيا جيصتتقلىجامتتيتمجمبتت /جف(جكق تتتجتم تت ايجأي تت تجام رتتق -2

،جج4553مبتت /جف(جمم صتتيلجقصتتبجامستتكيج  تتىجامرتتيامىجتي متتقجكتتقلجتم تت ايجج2155،جج8835،جج6680
 مب /جف(جمم صيلجت بيجامسكيج  ىجامريامى ج1047،جج5600

ب يتهجمكتلجب يتهجج23،جج32ي جتقميل جكق تجتم  ايجأي  تجام رقئججتألجامكفقء جالاقرصق ينجر تج ظقمجام -3
 قمجارفققهجلىج م يقتجالا رقججمم صيلجقصبجامسكيجيت بيجامسكيج  ىجامريامى 

أي تت تجام رتتقئججاممر صتتلج  ي تتقجتتتألجا  تتىجصتتقلىجيتتتمجمبتت /ف(جيصتتقلىجاماقئتت جمي تت هجاستترخ امجامميتتقهج -4
 نجملا لالجمت بتيجستكيجبجت تق س(ج يت جكق تتج(جكقلج قربقجملجام ييهجامققمقهجامم ري3ماتياج   قجمب /م

  ىجامريامىجتي مقجا  تتجامت ييهجالايمتىجامم ري تنجملا تلالجمت بتيجج3ب /جمج89ب /جفج،جج5340تم  ايج
بتت /جف(جيمصتتقلىجاماقئتت جمي تت هجامميتتقهجامم تتقلهجج1682ستتكيجبجذي جتتتقمين(جأقتتلجام تتيمجامصتتقلىجامتتيتمجم

   ىجامريامى جج3ب /جمج24تم  ايج
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م يي جامققمقنجامم ري نجملا لالجمت بيجامسكيجبجت ق س(جا  ىجام يمجم يليجاممقئىجاممر صتلج  يتهجا  تجا -5
/جمستق نج ريبتنجالا تتلالجامك تىجمم صتتيلجامت بتيجيتم تت ايج3م يتتقيجمج16385تقبمتقمىجكميتقتجميتتقهجقت يهقج

ج%جيذمتتتكج  تتت جم قي تتتنج41616م يتتتقيجمرتتتيجمكاتتتبج ريبتتتنجالا تتتلالجامبزئتتتىجيت ستتتتهجقتتت يهقجج06945
الا ريقبقتجاممقئينجم ذهجام يي جتقلا ريقبتقتجاممقئيتنجمم صتيلجقصتبجامستكيجيالجهتذهجامكميتقتجمتلجامميتقهج
اممر صلج  ي قجيمكلجريبي قجتصفهج قمنجم  ىجأسقسجالا ريقججاممقئىجم ف الجلىجالايا تىجام  يمتنجت  تيج

لتت الج ريبتتنجج216390623/جف(جامتتىجزيا تتنجمستتق قتجمتتلجالايا تتىجام  يمتتنجقتت يتجت  تتيج3مج6400
لتت الج ريبتتنجالا تتلالجامبزئتتىجايجريبي تتقجامتتىجزيا تتنجج147694692الا تتلالجامك تتىجيجمستتق نجقتت يهقج

 مسق قتجمخر فنجملجامم قصيلجام   ينجيامتسرق ينج ت قجم م  لجاممقئىجمكلجم صيل ج
سثيبثيسً:ساىسابلايل اسا   اي  اس:س

لىجامي ىجاممقئىجم  جاممزاي يلجلىجامراقملججاي  تجام رقئججملجام ق ينجالابرمق ينجتألجه قكجا خفقض -1
م جي   جامميقهجالاميجامذ جيؤ  جامىجاه ايجامميقهجت يبنجاكتيجيتقمرقمىجا خفقضجكفقء جامي جيزيق  ج سبج

جامفياق جاممقئينجيامسمق ين ج
ج%جييال يلج  ىجا لالجت بيجامسكيجم تل666أي  تجام رقئججاي قجتألجه قكج ستهجق ي هجملجاممزيا يلج -2

%جملجاممزيا يلجييال تيلج  تىجالا تلالجامبزئتىج تلج7161ام صبجا لالاجك يقجالاجالجه قكج ستهجكتيي ج
 يياجرخفيضجمسق قتجقصبجامستكيجيا تلالجتت لا جم  تقجت بتيجامستكيجيييبت جذمتكجامتىجرمستكجمزيا تىج
قصبجامسكيجلىجزيا نجم صيلجقصبجامسكيج ظياجمراي همج  ىجزيا نجامم صتيلجممت  ج يي تهجي ت مج

 ر ت  مجمفكي جا لالجم صيلجت بيجامسكيجم لجم صيلجقصبجامسكيجا لالاجك يق ج
%جمتلجامتزياعجمت ي مجلكتي ج تلجزيا تنجج769أي  تجام رقئججاي ق جتألجه قكج ستهجق ي هجمتلجاممتزاي يلج -3

م صيلجقصبجامسكيجتقمترلجيالجالاغ تينجاماظمىجملجاممزاي يلجيف ت يلجزيا تنجام صتبجلتىجخ تي ج
%جمتتلج1168%جمتتلجامتتزياعجمتت ي مجلكتتي ج تتلج تتتقتجالاستتريفقجامتتت يلجيكتتذمكج1362ق ي تتنجيألجه تتقكج ستتتنج

اممزاي يلجييال يلج  ىجزيا نجقصبجامسكيجلتىجالايا تىجامب يت  جيمتلجذمتكج ستر ي جالج سترخ  جالج
مزيا ىجقصبجامسكيجيف  ياجت ستهج قمينجزيا نجم صيلجقصبجامسكيجلتىجخ تي جتت لاجمتلجمصتق بج

مي ىجامق قلىجيامزيا ىجم  جمزاي ىجقصبجامسكيجلتىجزيا تنجم صتيلجقصتبجيييب جذمكجلا خفقضجا
امسكيجتقم ياجام  يقنجمريلييجامميقهجيم  تقج يي تهجامتترلجيكتذمكجامزيا تهجلتىجمصتق بجتت لاجمتلجخ تي ج

يييبتت جذمتتكجماتت مججStivaيكتتذمكجمتت  جامما يمتتقتجمتت ي مج تتلجام تقرتتقتجامت ي تتهجلا رتتقججامستتكيجمقتتلج تتتقتج
جياممقئىجمزيق هجامق قلهجاممقئينجيامزيا ينجم  جاممزاي يل جالايتق جامزيا ىج

س
ساب رل يتسرابللرجساباق رلاس

يامخلاصنجألجه قكج قبنجم  نجلابياءجرا يلاتجبيهيينجلىجامريكيبجامم صيمىجام قمىجم م قلظتنج
لتتىجمايلتتنجج  تتىجاممتتياي جاةي تتينجياممقئيتتنجيراظتتيمجاماقئتت جم  تتقجلمتتلجام ق يتتنجام ظييتتنجلاجريبتت جصتتايتنجرتتذكي

جامريكيبجامم صيمىجاةمقلجمظييل قجماةيضجياممقءجيامم قخجيا ريقبقتجاممبرم (ج
يمكتتلجامصتتايتنج تتأرىجلتتىجكيفيتتنجر فيتتذجذمتتكج  تتىجأيضجامياقتت جيمتتلجختتلالجهتتذهجام ياستتنجاممخرصتتي ج
يامرتتىج ي تت قج رقئب تتقجيمكتتلجألج  تت جامخ تتي جامايي تتنجم ريكيتتبجامم صتتيمىجخقصتتنجمتتلج ق يتتنجامم قصتتيلج

سر  كنجم مقءجت يبتنجأكتتيجيذاتجا ريقبتقتجمقئيتنج قميتنجيم  تقجم صتيلجقصتبجامستكيجمكتىج صتلجامتىجقتيايجامم
 قسمجير ملجرا يلاتجبذيينجلىجامريكيبجامم صيمىجام قمىجيملجخلالجمقجستتاجم تقج ت  جاقريا تقتجلتىج تيءج

ج رقئججهذهجام ياسنجيم  قج  ىجستيلجاممققلج:
سق قتجامرىجيببجألجرزيعجتم قصتيلجماي تنجيم  تقجم صتيلجقصتبجيمكلجم سيقسنجامزيا ينجألجر   جامم -1

امسكيجيمكلجق جيت يجهذاجالاقرتيا جمسترتا ج قميتقجيغيتيجياي جلتىجاميقتتجامرتىجرربتهجليتهجامسيقستنجامزيا يتنج
كقم تتنجم متزاي يلجلتتىجألججامتىجام ييتنجامكقم تتنجم متزاي يلجتمتقجيستتمىج"جتر ييتيجامزيا تتنج"جيرتيكجام ييتن

يزي تتياجمتتقجييغتتتيلجالاجأ تتهج  تت مقجيرا تتاجاةمتتيجت ستتلجاستترخ امجاممتتياي جامم تت ي  جلتت لجرتت خلجامسيقستتنج
امزيا يتتنجت يي تتنجأيجتتتأخي جيصتتتمجمستتأمنج رميتتنجةلجستتيءجاستترخ امجامميتتقهجيإ اير تتقجلاجر تتلجأهميتتنج تتلج

جربييفجاةيضجامزيا ين 
 تتقجمتتلجستتيءجإ اير تتقجيإهتت ايهقجيلتتىجظتتلج تت مجر تيتتاجأستتقميبجامتتي جلتتىجظتتلجم تت ي  جامميتتقهجيام فتتقظج  ي -2

ام  يقنج قميقج  ىجيبهجاماميمجيمكلجم سقسنجاممقئينجتي  جرسايي جمميتقهجامتي جت ظتقمجامتتيائمجامرصتق  ينج
يتذمكجيمكتلجألجرت ل جاممتزاي يلجامتىجالاتراتق جأيجامرتي  جلتىجزيا تنجامم قصتيلجاممستر  كنجم ميتقهجأيجق ي تنج

لتىجاسترامقلجامميتقهجمقتتلجام صتبجياةيزجي يت جألجهتذهجامم قصتتيلجميبتهجاتتتقعجام ت تقتجاما يتتقجامكفتقء ج
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ماةكقتيجغ تىجلتتىجاممبرمت (جمتتذاجيمكتلجألجريلتت جأستاقيجم ربقر تتقجمرل يتنجايرفتتقعجامركتقميفجم تتقجام قربتنج تتلج
 ري  جرسايي جم ميقهجاممسر  كنجم ق 

ت يي نجأل تلج تلج ييتاجرتتبي جزيا تنجامم قصتيلججيمكلجم سيقسنجاممقئينجألجريبهجامريكيبجامم صيمى -3
اةكقيجكفقء جلتىجاسترامقلجاممتياي جيخقصتنجاممتقءجيامميب تنجامتىجاتتتقعجاملقمتيتنجاماظمتنجمتلجامستكقلج تلج

  يياجإ فقئ قجملجسايجميقهجامي جأيج  م قجمتاضجمسر زمقتجالا رقججاةخي  ج
هتتذهجامم قصتتيلجاممستتر  كنجم ميتتقهجت يبتتنجأكتتتيجيمكتتلجم سيقستتنجامزيا يتتنجالاربتتقهجامتتىجالات تتقءج  تتىجزيا تتنج -4

يم  تتقجم صتتيلجقصتتبجامستتكيج ظتتيا جمختتتي جيرمستتكجاممتتزاي يلجتزيا رتتهجلتتىجم تتق اجا رقبتتهجيمكتتلج تتلج
تقسترخ امجج يياجرليييج م ج يي نجزيا رهجامر  ي ينجياس يبجامي جذمكج لج يياجاسترخ امج يي تنجامتترل

صتيلجقصتبجامستكيجاةمتيجامتذ جيتؤ  جامتىجر  يتلجلا رتقججم اس يبجامي جلىجمصتق بجتت لاجمتلجخ تي ج
 زملجميييجامميقهجتيلجامخ ي جممقجيؤ  جذمكجامىجراظيمجالاسرفق  جملجامي   جاممقئينجامم قلن 

اماملج  ىجر ميلجم صيلجت بيجامسكيج  ىجم صيلجقصبجامسكيجت  فجامريس جلىجا رقججت بيجامستكيج -5
 م ت بيجامسكيجلىجالايا ىجامب ي   تبق بجام صبجلىجالايا ىجام  يمنجتبق بجامريس ج

أيجاماملج  ىجإ لالجت بيجامسكيجم لجم صيلجقصبجامستكيجا تلالاجبزئيتق جيله تذهجام قمتنجيترمجام صتيلج -6
  ىجيليجمقئىجكمقجاي  تجام رقئججامسقت نجاممر صلج  ي قجيريبيهجهذاجاميليجامىجا رقججم قصيلجاختي ج

 خصيصقجم قصيلجام تيب  
  تتىجزيتتق  جامق قلتتنجاممقئيتتنجيامق قلتتنجامزيا يتتنجم متتزاي يلجمريتتتي جاستترخ امجامميتتقهجريصتتىجام ياستتنجتقمامتتلج -7

 ييل جامكفقء جامك ينجم ي جام   ى 
ريصىجام ياسنجأي ق جتقماملج  ىجزيق  جامق قلنجاممقئينجمكقلنجبمي جامميا  يلجلىجظلجم  ي ينجامميتقهجم  ت ج -8

 جم في ج رتىجير قستبجمتقج خ ت جمتهجمت جامكق ير تقجملجاسر لاكجامسكيجامخقمجمخفضجما لجالاسر لاكجامس ي
 امميبي  ج قميق جملجمياي  قجاممقئينج

ريبيتتنجاممتتزايعجإمتتىجبتت ي جاخريتتقيجامريكيتتبجامم صتتيلجامم قستتبجيالاكقتتيجكفتتقء جمقئيتتنجياقرصتتق ينجلتتىج -9
 اسرخ امجامميقهجتق رتقيجالج  صيجامميقهجاكقيج  يهجملج  قصيجالا رقججالاخي  ج

ساب رل اس
هذهجام ياسنجيام رقئججاممر صلج  ي قج سر ي جالج سترخ  جتأ تهجيبتبجامريست جلتىجزيا تنجلىج يءج

م صيلجت بيجامسكيجسياءجلىجالايا ىجام  يمنج لج يياجالا لالجامبزئتىجترخفتيضجاممستق نجامم زي تنجمتلج
زيا رتنجم صيلجقصبجامسكيجأيجالا لالجامك ىجلىجظلجم  ي يتنجامميتقهجام قميتهجي ت ير قجلتىجاممستر تلجيكتذمكج

لىجالايا ىجامب ي  جتصيي جأل لجيريبيهجاميليجاممقئىجاممر صلج  يتهج ريبتنجالا تلالجامك تىجأيجامبزئتىجامتىج
ا رقججم قصيلجأخي جيخصيصقجامم قصتيلجامرتىجت تقج ت مجاكرفتقءجذارتىجمقتلجم قصتيلجام تتيبجأيجامامتلج  تىج

مت جرلييتيج مت جامزيا تنجاممارتق  جلتتىجات تقءجا رتقججهتذهجامم قصتيلجاممستر  كنجم ميتقهجمقتلجم صتتيلجقصتبجامستكيج
ا رقبنجيذمكج لج يياجزيا رهجلىجمصتق بجتت لاجمتلجخ تي جيكتذمكجزيا رتهجت يي تنجامتترلجتت لاجمتلجامزا تنج
امر  ي ينجاماق ينجت  فجام صيلج  ىجا رقبينج قمينجملجامم صيلجتأقلجكميقتجميقهجم قلهجممك نجيق جيكتيلجهتذاج

لجلىجزيا نجم صيلجقصبجامسكيجييغتر قج  لجااتق قيلجيص قعجام تيايجهيجام لجاممار لجتيلجيغتنجاممزاي ي
جلىجامم قلظنج  ىجمياي  قجاممقئين

س
س يمسد ل  مسابدلث

ج
 

  س ياعاسابالالررةس– ل اسابزرا اسسابس دسالاردسهرزنسابلد دنسأ.دس/

  سرزارةسابرنس–ابايئ اسار زسابدلرثسسالادسادراه مسال لاأ.دس/س
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  Table (2) : Quantity of total water saving (milliard m
3
 / area) and the areas (fed.) which can be cultivated in old lands 

as a result of water saving (completely replacement). 
Suggested  
rotations for 
replacement 

* 
Water 
applied 
m

3
/fed. 

Water saving ** 
Average area 

cultivated 
sugar can 

crop in Egypt 

Total of  
water  
saving 
milliard  

m
3
 / area) 
 

The area 
(fed.) which 

can be 
cultivated in 
old lands 
(generally) 

as a result of 
saving 
water 

The areas (fed.) which can be cultivated in old lands of some crops (specially) as result of saving water 

Tomato Pea wheat Corn Potato Soybean 

 
m

3
 

 
% 

Water 
require
ment 

(m
3
/fed.) 

The area which 
can be 

cultivate d 

Water 
require-
ement 
m

3
/fed. 

The area 
which can 

be 
cultivate d 

Water 
requireme
nt m

3
/fed. 

The area 
which can 

be 
cultivated 

Water 
requireme
nt m3/fed. 

The area 
which can 

be 
cultivate d 

Water 
requireme
nt (m3/fed.) 

The area 
which can 

be 
cultivated 

Water 
require-
ement 
(m

3/
fed.) 

The area 
which can 

be 
cultivate d 

Sugar can crop 
 
The first suggest rotation 
(sugar beet +corn)  

10680.25 
 
 

7031.93 

 
 

3648.32 

 
 

34.15 

315000  
 

1.149220800 

 
 

179565.75 

 
 

3264.57 

 
 
 

352028.23 

 
 

3213.10 

 
 
 

357667.29 

 
 

2657.30 

 
 
 

432476.87 

 
 

3657.23 

 
 
 

314235.27 

 
 

2909.05 

 
 
 

95050.20 

 
 

3315.78 

 
 
 

345913.90 

Sugar can crop 
 
The second suggested 
rotation (sugar beet + 
Soybean)  

1068025 
 
 

6690.48 

 
 

3989.77 

 
 

37.36 

315000  
 

1.256777500 

 
 

196371.4 

 
 

3264.57 

 
 
 

384974.89 

 
 

3213.10 

 
 
 

391141.73 

 
 

2657.30 

 
 
 

472954.42 

 
 

3657.23 

 
 
 

343641.90 

 
 

2909.05 

 
 
 

1132023.34 

 
 

3315.78 

 
 
 

379029.21 

Sugar can crop 
 
The third suggested 
rotation (suger beet + 
potato)  

10680.25 
 
 

6283.75 

 
 

4396.5 

 
 

41.16 

315000  
 

1.384897500 

 
 

216390.23 

 
 

3264.57 

 
 
 

424220.49 

 
 

3213.10 

 
 
 

431015.99 

 
 

2657.30 

 
 
 

521167.16 

 
 

3657.23 

 
 
 

378673.88 

 
 

2909.05 

 
 
 

476065.20 

 
 

3315.78 

 
 
 

417668.69 

Sugar can crop 
 
The fourth suggested 
rotation (sugar beet + 
tomta)  

10680.25 
 
 

6639.27 

 
 

4040.9.8 

 
 

37.8 

315000  
 

1.272908700 

 
 

198891.98 

 
 

3264.57 

 
 
 

389916.19 

 
 

3213.10 

 
 
 

396162.17 

 
 

2657.30 

 
 
 

479025.28 

 
 

3657.23 

 
 
 

348052.67 

 
 

2909.05 

 
 
 

437568.51 

 
 

3315.78 

 
 
 

383894.19 

*  Source : Actual field measurements.  
** Source : CCSC (2007) : central council for Sugar Crops. Annual Report, Ministry of Agriculture, Egypt.  
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Table (3) : Quantity of total water saving (milliard m
3
 / area)and the areas (fed.) which can be cultivated in old 

lands as a result of water saving (partially replacement)  
Suggested rotations 

for replacement 
* 

Water applied 
(m

3
/fed.) 

Water saving decrease 
of area 

cultivated 
sugar can 

by 
partially 
replac-
ement 

 

Total of -
water --
saving 
m

3
/area 

milliard m
3
 / 

area) 

The area 
(fed.) which 

can be 
cultivated in 
old lands 
(generally) 

as a result of 
saving 
water 

The areas (fed.) which can be cultivated in old lands of some crops (specially) as result of saving water 

Tomato Pea wheat Corn Potato Soybean 

 
m3 

 
% 

Water 
require-
ement 

(m3/fed.) 

The area 
which 
can be 

cultivated 

Water 
require-
ement 
m

3
/fed. 

The area 
which can 

be 
cultivated 

Water 
require-
ement 
m

3
/fed. 

The area 
which can 

be 
cultivated 

Water 
require-
ement 
(m

3
/fed). 

The area 
which can 

be 
cultivate d 

Water 
require-
ement 
(m

3
/fed.) 

The area 
which can 

be 
cultivated 

Water 
require-
ement 
(m

3
/fed.) 

The area 
which can 

be 
cultivated 

Sugar can crop 
 
The first suggest rotation 
(sugar beet +corn)  

10680.25 
 
 

7031.93 

 
 

3648.32 

 
 

34.15 

215000 0.78438800 12256.75  
 

3264.57 

240273.23  
 

3213.10 

244198.12  
 

2657.30 

295182.62  
 

3657.23 

214476.20  
 

2909.05 

269637.44  
 

3315.78 

236562.37 

Sugar can crop 
 
 
The second suggested 
rotation (sugar beet + 
Soybean)  

1068025 
 
 

6690.48 

 
 

3989.77 

 
 

37.36 

215000 0.856080550 133762.28  
 

3264.57 

262233.78  
 

3213.10 

266434.44  
 

2657.30 

322161.92  
 

3657.23 

234078.94  
 

2909.05 

294281.81  
 

3315.78 

258183.76 

Sugar can crop 
 
The third suggested 
rotation (suger beet + 
potato)  

10680.25 
 
 

6283.75 

 
 

4396.5 

 
 

41.16 

215000 0.945247500 147694.92  
 

3264.57 

289547.32  
 

3213.10 

294185.52  
 

2657.30 

355716.28  
 

3657.23 

258459.95  
 

2909.05 

324933.90  
 

3315.78 

285075.45 

Sugar can crop 
 
The fourth suggested 
rotation (sugar beet + 
tomta)  

10680.25 
 
 

6639.27 

 
 

4040.9.8 

 
 

37.8 

215000 0.868791350 135748.64  
 

3264.57 

276127.33  
 

3213.10 

270390.37  
 

2657.30 

326445.15  
 

3657.23 

237554.46  
 

2909.05 

298651.22  
 

3315.78 

262017.18 

*Source : Actual field measurements.  



J. Soil Sci. and Agric. Engineering, Mansoura Univ.,Vol.1 (9), September ,2010 

 

 

713 

Table (4) : Values of total cost, production, total income and net return per cubic meter of water (L.E/m
3
) for sugar 

cane crop and different suggested rotations during the two studies seasons. 

The 
suggested 
rotations 

Crops 

Average 
total 
yield 

(kg/fed.) 

Total 
costs 
(L.E/ 
fed.) 

Total 
income 

(L.E/ 
fed) 

Net 
profit 
(L.E/ 
fed.) 

* 
Water 

applied 
m3/fed) 

Field water 
use 

efficiency 
(kg/m

3
) 

* 
Water 

consumptive 
use (m

3
/fed) 

Crop water 
use 

efficiency 
(kg/m

3
) 

Water issues (L.E/m
3
/ fed.) 

Net 
return 

from unit 
water 

applied 
(L.E/m

3
) 

Net return 
from unit 

water 
consumptive 
use (L.E/m

3
) 

Economic 
efficiency 

 Sugar cane 46.5 6680 8835 2155 1068.25 4.35 6461.22 7.16 0.20 0.33 0.32 

The first 
suggested 
rotation  

Sugar beet 35000 4553 5600 1047 3374.7 10.37 1990.42 17.58 0.31 0.52 0.23 

Corn 2660 3147 3800 635 3657.23 0.73 2443.32 1.09 0.18 0.27 0.21 

Total   7700 9400 1682 7031.93 - 4433.74  - - - 

Average   - - -   5.55 - 9.33 0.24 0.39 0.22 

The second 
suggested 
rotation  

Sugar beet 3500 4553 5600 1047 3374.70 10.37 1990.42 17.58 0.31 0.52 0.23 

Soybean 1500 2947 3750 803 3315.78 0.45 2380.14 0.63 0.24 0.34 0.27 

Total    7500 9350 1850 6690.84 - 4375.56 - - - - 

Average    - - - - 5.4 - 9.1 0.27 0.43 0.25 

The third 
suggested 
rotation  

Sugar beet 35000 4553 5600 1047 3374.70 10.37 1990.42 17.58 0.31 0.52 0.23 

Potato 9000 6507 10800 4293 2909.05 3.09 1600.73 5.62 1.47 2.68 0.66 

Total    11060 16400 5340 6283.75 - 3596.15 - - - - 

Average    - - - - 6.73 - 11.60 0.89 1.6 0.44 

The forth 
suggested 
rotations  

Sugar beet 35000 4553 5600 1047 3374.70 10.37 1990.42 17.58 0.31 0.52 0.23 

Tomato 13000 4232 7800 3568 3264.57 3.98 2437.26 5.33 1.09 1.46 0.84 

Total    8785 13400 4615 6639.27 - 4432.86 -  - - 

Average   - - - - - 7.17  11.45 0.7 0.99 0.53 

*Source : Actual field measurements. 

  
 


