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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%fed for sugar can crop, respectively. While it were 3374.76 and
1990.12 m*/ 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®), while sugar cane has
lowest values of them (4.35 and 7.16 kg stalk cane /m3), 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®), respectively, while sugarcane has the lowest values of them (0.20
and 0.33 L.E /m®), 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 hew
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 (1992,) and Abu-Zeid (1990,).

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 ¥) 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? (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 (mS/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 m2) can be obtained by the
following equation which described by Israelsen and Hansen, 1962

U=2%"% 14, PPN Arear200m?)
100 100
Where :
CU = Amount of water consumptive use (m3 ffed”
0, = Soil moisture content % after irrigation (by weigh).
0:= Soil moisture content % before the next irrigation (by weigh).
b.d = Bulk density (g/ cm®).
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(ET,) and potential evapotranspirtaion (ET,) 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 = ET,/ET,
Where :
Kc= Crop coefficient
ET.= Actual evapotranspirtation (mm/ day).
ET,= potential evapotranspiration calculated by modified Penman (mm/ day).

Modified Pemman equation
ETy=c [ (W.Rn + 1-w).f (u).(ea-ed)] mm/day.
Where :
ET,- 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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Yield (kglfed )
water consumptive use(m°lfed.)

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 :

Yield(kglfed.)

water applied (m3lfed.)

CWUE.= = kglm®

FWU.E.= =kglm®

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 :

Netprofit(L.Elfed.)

Economic efficiency =
Total costs(L.Elfed.)

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°ffed for sugar cane in 2006 and 2007
seasons respectively, while it were 3374.76 and 1990.42 m? ffed 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¥ 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 /m3) in 2006
and 2007 seasons, respectively. Results indicate also that the sugar beet
have high values of water use efficiencies (L.E /m?® applied and consumed)
that were 0.31 and 0.52 L.E/ m® respectively while, sugar cane crop have
lowest values for them that were 0.20 and 0.33 L.E/m® 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 65% 35%
sugar production
*The Contribution rate in the locally sugar 90% 10%
production
Sugars percentage (%) 14% 11%
F*Water applied (m®/fed.) 10682.5 3374.76
F*Water consumptive use (m>/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
IAverage costs of ton (L.E/ton) 143.66 130.09
Production (ton/ fed.) 46.5 35
Field water use efficiency (kg/ m°) 4.35 10.37 mg/m’
Crop water use efficiency (kg/m°) 7.16 17.58kg/m’
Efficiency of applied water utilization (L.E/m°) 0.20 0.31
Efficiency of consumption water utilization 0.33 0.52
(L.E /m®)
Field water use efficiency express as (kg 0.51 Kg sugar raw/m°>  |1.21 kg sugar raw /m®
sugar /m®)
Crop water use efficiency express as (kg 0.84 Kg sugar raw /m° 2.06 kg sugar /m®
sugar /m°)
produce one ton sugar needs 1193.22 mwater 485.47 m’water

consumed consumed
produce one ton sugar needs 1963.69 m°water applied 823.11 m°water
applied

Economic efficiency 0.32 L.E 0.23 L.E
IAverage of yield (ton/fed.) 46.5 35
IAverage of sugar (ton/fed.) 5.44 4.1
Price of unit (L.E/ton of yield) 190 160

Water saving (m3/ 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® 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®) 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® 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®) 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

4

No The questions Yes No X
Frequency| % |Frequency| %
1 When there is a shortage in irrigation| 48 63.2 28 36.8 | 5.26*
water, will you use the drain water in
irrigation ?
2 [2-Do you think that sugar cane production 67 88.2 9 11.8 |44.26**

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 ?

3 |Do you agree planting the sugar cane in 20 26.3 56 73.7 | 0.33*
beds instead of furrow to save irrigation
water

4 5-Do you think that the sugar cane crop 54 71.1 22 28.9 [13.41*
needs water more than any other crop ??
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 X
Frequency | % |Frequency| %
1 |When there us a shortage in irrigation| 43 67.2 21 32.8 | 7.56**
water will you use agricultural drainage|
water ?
2 |Do you agree on sugar beet crop with 53 82.8 11 17.2 |27.56**
drainage water ?

LSD. ** 1 % Significant
Source : calculated and estimating from data sample
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By using question significant of questioners and (x> 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 X
Frequency| % |Frequency| % |Frequency| %
1  \Will you agree if you are asked 5 6.6 71 93.4 - - [57.32*
to cancel the cane ared
(completely replacement) and
plant sugar beet crop instead ?

2 [Do you have an idea about 28 36.8 31 40.8 17 22.4| 6.28*
sugar beet crop planting ?
3 [If the government orders to area| 54 71.1 22 28.9 - - |13.47*
decrease (partial replacement)
to sugar cane crop, will you
agree ?

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| ¥

Z

Frequency | % | Frequency | % | Frequency | %

1 [Did you plant sugar beetf 44 68.8 11 17.2 9 14.1(36.21*%
lyourself ?

2 |Do you prefer to continue in 45 70.3 19 2068| - - | 0.56*
sugar beet crop planting ?

3 [Do you have a good ided 49 76.7 2 3.1 13 20.3/56.66**
about sugar beet planting

4 |Do you agree on planting the 48 75 16 25 - - |16.1*
sugar beet in new lands ?

5 |Dose the price of selling the 53 82.8 11 17.2 - - 18.2%
sugar beet to the company is|
suitable for the farmer ?

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 (x* square test). It appears that all the
guestions 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.

Z

No The question Yes No X
Frequency | % | Frequency %
1 |Do you have an idea about sugar cane| 6 7.9 70 92.1 | 53.89**
crop planting by transplanting ?
2 |When you plan cane, do you prefer 56 78.7 20 26.3 | 0..33*
planting it in furrow ?
3 [If you have an idea about sugar cane 6 7.9 70 92.1 | 53.89**

planting by transplanting do you agree
on applying it ?

4 Do you have information about planting 10 3.2 66 86.8 | 41.26**
Stiva crop instead of the cane for sugar,
5

5 [Do you agree on planting sugar cane 9 11.8 67 88.2 | 44.26**
crop in the new lands ?
LSD. **1 9% 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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Table (2) : Quantity of total water saving (milliard m?/ area) and the areas (fed.) which can be cultivated in old lands
as a result of water saving (completely replacement).

Suggested * Water saving hd Totdof | Thearea Theareas (fed) which can be cultivated in old lands of some crops (specially) as result of saving weter
rotations fo|  Water IAverageart water | (fed)which Tomato Pea wheat Com Potato Soybean
replacement apg)lied cutiveted | saving canbe | Water leareawhicl Water | Thearea| Water | Thearea| Water | Thearea| Water | Thearea| Water | Thearea

m7fed, m’ % | sugarcan | miliard  |cultivatedin| require| canbe | require- |which canjrequiremewhich canjrequiremewhich can|requireme which can| require- |which can|

cropinEgyp| m*/ares) | oldlends | ment [cutivated | ement | be |ntmfed| be |ntm3fed| be |ntm3fd) be | ement| be
(generally) |(m7fed mfed. |cultiveted cultivated culivated cultivated | (m¥ed) | cultivated
asaresultof
saving
water

Sugercanaop 1068025 31500
The fist Suggest rofatior | 364832 | 3415 1149220800 179656575 | 326457 31310 266730 366723 290006 R1578
(Suger beet+oom) 70313 35202823 3H766729 4347687 31423627| 9505020 3591390
Sugar canaop 1063025 315000
The second suggested] 308977 | 3rH6 1256777500 1963714 (326457 31310 265730 35723 290006 1578
roiation (suger beet + 669048 33497489 0114173 47200442 34364190 113202334 37902021
Soybear)
Sugarcanaop 1068025 315000
The tid suggested) 43%65 | 4116 1.334897500| 21639023 (326457 31310 265730 35723 290006 31578
roigtion (suger beet + 628375 42422049 43101599 52116716 37867388 47606520 41766369
[potatn)
Sugarcanaop 1068025 315000
The fouth suggested) 404098 | 378 1272908700| 19889198 (326457 31310 265730 35723 290006 31578
iaion (Qugar beet 4| 663927 38901619 30616217 0528 406267 43756851 38380419
[tomiz)

* 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?/ area)and the areas (fed.) which can be cultivated in old
lands as a result of water saving (partially replacement)

Suggested rotations * Watersaving | decresse| Totalof- | Thearea Theareas (fed) which can be cuttivated in old lands of some crops (specially) s resutt of saving water
forreplacement | Water gpplied ofarea | water- | (fed)which Tomato Pea whesat Com Potato Soybean
(mfed) cufvated|  saing | cenbe | Weter |Thearea| Weter | Thearea| Weter |Thearea| Weter |Thearea| Water | Thearea| Weter [ Thearea
m3 % |sugarcan| miarea_  |cultivatedin| require- | which | require- [whichcan| require- [whichcan| require- [whichcan| require- (whichcan| require- [whichcan|
by | milierdm®| oldlands | ement | canbe | ement | be | ement| be | ement| be | ement| be | ement| be
partaly | area) | (enerally) | (m3fed) |cutivated| mfed. |culivated| mfed. |cultvated| (mfed). |culivated| (mfed) | cutivated| (mfed) | cutivated
replac- asaresultof
ement saving
weter
Sugarcanaop 1063025 215000 | 078438800 | 1225675 24027323 24419812 2618262 21447620 20963744 23656237
The fist suggest rofatior| 364832 | #A15 36457 31310 266730 365723 290006 31578
(Suger beet+oom) 703193
Sugar canaop 1068025 215000 (0856080550 13376228 26223378 26643444 32216192 234078A4 29423181 25818376
398977 | 37.36 326457 321310 265730 306723 290905 331578
The second suggesteq,. 669048
foizion (Sugar beet +
Soybean)
Sugar canaop 1068025 215000 (0945247500| 14769492 28064732 29418652, 355671628 25345095 32493390 28507545
The tid suggesteg 43065 | 4116 326457 321310 265730 306723 290905 331578
roigion (suger beet + 628375
[potaio)
Sugar canaop 1068025 215000 (0868791350| 13574864 27612733 2703037 32644515 23735446 20865122, 26201718
The fouth suggested 404098 | 378 326457 321310 265730 306723 290905 331578
roiation (suger beet 4 663927
fiomiz)

*Source : Actual field measurements.
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Table (4) : Values of total cost, production, total income and net return per cubic meter of water (L.E/ms) for sugar
cane crop and different suggested rotations during the two studies seasons.

Water issues (L.E/m? fed.)
The Average| Total | Total Net * Field water * Crop water re’\tlS:n Net return
total |costs|income |profit| Water use Water use . from unit .
suggested Crops - - S . . from unit Economic
rotations yield | (L.E/| (L.E/ | (L.E/|applied eff|C|en3cy consum3pt|ve eff|C|en3cy water water efficiency
(kg/fed.)| fed.) fed) fed.) | m3/fed) | (kg/m”) | use (m’/fed) | (kg/m~) applied consumptuge
(L.E/m?) use (L.E/m®)
Sugar cane| 46.5 6680 8835 | 2155 |1068.25 4.35 6461.22 7.16 0.20 0.33 0.32
The first| Sugar beet| 35000 | 4553 | 5600 | 1047 | 3374.7 10.37 1990.42 17.58 0.31 0.52 0.23
suggested Corn 2660 3147 3800 635 |3657.23 0.73 2443.32 1.09 0.18 0.27 0.21
rotation
Total 7700 | 9400 |1682|7031.93 - 4433.74 - - -
Average - - - 5.55 - 9.33 0.24 0.39 0.22
The second| Sugar beet| 3500 | 4553 | 5600 | 1047 |[3374.70| 10.37 1990.42 17.58 0.31 0.52 0.23
suggested Soybean 1500 | 2947 | 3750 | 803 |3315.78 0.45 2380.14 0.63 0.24 0.34 0.27
rotation
Total 7500 | 9350 | 1850 |6690.84 - 4375.56 - - - -
Average - - - - 5.4 - 9.1 0.27 0.43 0.25
The third| Sugar beet| 35000 | 4553 | 5600 | 1047 |3374.70| 10.37 1990.42 17.58 0.31 0.52 0.23
suggested Potato 9000 | 6507 | 10800 | 4293 |2909.05 3.09 1600.73 5.62 1.47 2.68 0.66
rotation
Total 11060| 16400 | 5340 | 6283.75 - 3596.15 - - - -
Average - - - - 6.73 - 11.60 0.89 1.6 0.44
The forth| Sugar beet| 35000 | 4553 | 5600 | 1047 |3374.70| 10.37 1990.42 17.58 0.31 0.52 0.23
suggested Tomato 13000 | 4232 | 7800 | 3568 |3264.57 3.98 2437.26 5.33 1.09 1.46 0.84
rotations
Total 8785 | 13400 | 4615 |6639.27 - 4432.86 - - -
Average - - - - - 7.17 11.45 0.7 0.99 0.53

*Source : Actual field measurements.
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