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ABSTRACT
Two field experiments were carried out at Mallaway Research Station, EI-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 lése were 10682.12 and 6491.12 m3/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 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 (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)

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 y) 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
(m*/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.
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?)
can be obtained by the following equation
which described by Israelsen and Hansen,
1962

0, -6, Depth
U="100 %00
Where :

CU = Amount of water consumptive use (m® /fed’
0, = Soil moisture content % after irrigation

(by weigh).

yArea(4200m?)

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 eguation

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 :

CWUE. - Yield(kglfed) : :kgmg

water consumptig use(m-Ifed)

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 :
FWUE - Yield(kglfed) _igin?
water applied(mslfed.)

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 .)

Total costs(L.Elfed .)

Economic efficiency =

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*/fed for sugar cane in 2006 and 2007
seasons respectively, while it were 3374.76
and 199042 m® /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® 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® 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).

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.



Table (1) : Comparison between sugar cane and sugar beet crops through all the water, agricultural and

Comparison phase

economical Points in the two studied seasons.

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>/fed.)

10682.5

3374.76

**\\ater 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

Average 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 (L.E /m®)

0.33

0.52

Field water use efficiency express as
(kg sugar /m°)

0.51 Kg sugar raw/m>

1.21 kg sugar raw /m>

Crop water use efficiency express as
(kg sugar /m°)

0.84 Kg sugar raw /m°

2.06 kg sugar /m’

produce one ton sugar needs

1193.22 m°water consumed

485.47 m°water consumed

produce one ton sugar needs

1963.69 m>water applied

823.11 m®water applied

Economic efficiency

032 L.E

0.23L.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

*source : CCSC (2007) : central council for Sugar Crops. Annual Report, Ministry of Agriculture, Egypt.

**Source : Actual field measurements.



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 A > Total of (ferhijvfﬁiach The areas (fed.) which can be cultivated in old lands of some crops (specially) as result of saving water
rotations for | Water \;er;ge Wau?lrls-av'gg can be Tomato Pea wheat Corn Potato Soybean
I t applied cultivated n;' far cultivated in [~ Water The area Water The area | Water The area | Water The area | Water The area | Water The area
rep acemen 3 m / area) old lands requirement which can requirement which can requirement which can requirement which can requirement which can requirement which can
m°/fed. % sugar can (generally) as | (m3/fed.) | m3/fed. be m3/fed. be m3/fed. be (m3/fed.) be (m3/fed.) be
crop in a result of cultivate d cultivate d cultivated cultivate d cultivated cultivate d
Egypt saving water

Sugar can crop 10680.25 315000

3648.32 1.149220800 | 97956575 | 3264.57 202823 | 321310 | 766720 | 2657.30 | 43247687 | 3657.23 | 31423527 | 2009.05 | 9505020 331578 | 345913.90
The  first  suggest | 7031.93
rotation  (sugar beet
+corn)

Sugar can crop 1068025 315000

3989.77 1256777500 196371.4 3264.57 38497480 | 3213.10 | 30114173 2657.30 | 472954.42 3657.23 | 343641.90 2900.05 | 113202334 | 331578 | 37902921
The second suggested | 6690.48
rotation (sugar beet +
Soybean)

Sugar can crop 10680.25 315000

1.384897500 216390.23 | 3264.57 42422049 | 3213.10 431015.99 2657.30 521167.16 3657.23 378673.88 2909.05 476065.20 3315.78 417668.69
The third suggested | 6283.75
rotation (suger beet +
potato)

Sugar can crop 10680.25 315000

4040.9.8 : 1.272908700 | 198891.98 | 3264.57 3901619 | 321310 | 616217 | 2657.30 | 47902528 | 3657.23 | 34805267 | 2009.05 | 437sesst | 331578 | 38389419

The fourth suggested | 6639.27
rotation (sugar beet +
tomta)

*Source . Actual field measurements.
**source : CCSC (2007) . central council for Sugar Crops. Annual Report, Ministry of Agriculture, Egypt.















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

Instead of sugar cane both partially of totally. the
lev

Data in Tables (7 and 8) illustrate sugar cane col

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

cane

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

completely.

The questions

Frequency Frequency Frequency

Will you agree if you are asked . 71
to cancel the cane area
(completely replacement) and

plant sugar beet crop instead ?

Do you have an idea about sugar

beet crop planting ?

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

agree ?

LSD.
** 1% Significant * 5 % Significant

Source . calculated and estimating from sample data
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3) The level of agriculture awareness of farmers concluded that sugar cane farmers prefer

about planting the sugar cane crop by the planting the sugar cane crop in furrow instead
moderm methods and the level of their of beds because the decreased water awareness
knowledge about substitute crops for sugar. about the water importance by limiting the

Data in Table (9) indicate the level of water, and the decreased agriculture and water

agriculture culture about planting sugar cane culture about applying the modern ways as the

way of transplanting cane to limit the water,

with the modern way to save water such as because there isn’t agricultural direction to
planting the cane by transplanting method and increase the culture of farmers so, the study
planting in terraces instead of furrow and their recommended to select some crops with
decreased water usage and increased production

knowledge about substitute crops as Sativa . .
and focusing on using modern ways of

plant agriculture and increasing the water awareness

and changing the traditional way of planting by

The result indicated that there are a few . . .
the transplanting way and using terraces instead

farmers 7.9% know the idea of planting the cane
of furrow.

by transplanting and the majority prefer planting

the cane in furrow and a small portion 13.2%

know the idea of Sat/va plant and 11.8 agree on

planting the sugar in new lands, so we

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 X2

Frequency 0/ Frequency 0
0 Y%

1 Do you have an idea about sugar 6 7.9 70 92.1 53.89**

cane 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 adlal)
»ud
agree on applying it ?
- olwall

4 Do you have information about 10 3.2 66 "86.8° © —41.26™**
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