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ABSTRACT: Delineation of aquatic rice belt cultivation is one of the formal
practices to find more adaptation in the northern parts of Nile Delfa. The case
is to save amounts of water resources and to inteqrate hydraulic pressure for
protecting the Pro-Delta from the sea water intrusion. Egypt Sat-1data were
used for delineating the Pro-Deita to be proposed as rice belt region. This
Pro-Delta have soils of heavy textured class with high water holding capacity
as indicated by the soil water saturate percent “SP". The weight average of
SP for each soil profile ranged from 77.5 to 118.2 cm’/100gm. with mean of
96.8 cm’. /100gm. for rice belt area. The soils that are surrounding the rice
belt area have coarser textured classes including weight average of SP
values for each soil profile ranged from 19.1 to 59.1 cm°/100 gm. resufting in
37.0 cm’./100gm. as a mean value. Water loss is expected when rice
cultivation is managed outside of the rice belt being this helt have capacity of
holding water as .1 times (96.8/37= 2.6) more than the other soils outside
that belt. The soils in the of rice belt were categorized as Vertisols, of unique
behavior to the root zone, especially in the arid climate as in Egypt. The best
case for managing Vertisols is to be wet avoiding the problems of soil
shrinkage, Stalinization and sodocity processes realizing an extra adaptation
between vertisols behavior and aquatic rice practices comparing to the other
cropping patterns. The deiineated rice beli aiea is covering about 1197201.3
hectares as trees crops “226822.7 hectares” and herbaceous crops
“748874.8 hectares. The non vegetated areas include urbanized one
“133811.3 hectares”, linear coverage of roads and canals *52500.0 hectares”
and fish ponds “35192.4hectars"”. The specified area for rice belt cuitivation
is that residual one as herbaceous crops “748874.8 hectare” which can be
managed for rice within the total rice belt area. The path of this rice belt is
highly recommended to separate between two developed types of irrigation
as surface jrrigation in the proposed rice belt area and the modern irrigation
by drip or sprinkling methods outside this rice beit
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INTRODUCTION

River Nile Delta should be perpetually managed for a formal agriculture
land use as having a unique natural adaptation of Land and River Nile of a
very high economical value that can not be designed by man-mad in
elsewhere even with high capital intensity. The study aims to trace one of the
formal solutions for realizing an extra adaptation over this Deita by
delineating rice belt cultivation. The case will maximize yield production as
well as protecting the pro-delta from the hazards of sea water intrusion.
Scientists and technocratic decision makers who have the related interest
may realize the importance of this task since they strongly believe of some
facts that are belonging to this proposed rice belt as follows:
a) It is highly recommended to manage soils for aquatic rice cultivation to be
fit in the northern part of Nile Delta, situating around the end points of the
River Nile flow. Flooding water over the rice fields help to push forwards the
sea water intrusion by accumulating hydraulic pressure that face the
backwards erosion, over this Pro-Delta.
b) The high water requirement for the aquatic rice cultivation is considered a
loss of water if this cultivation is managed, conflicting with the concept of
the proposed rice belt. According to APRP (1999) rice requires a water
application of about 1,900 mm, which is much higher than other summer
crops as about 1,380 mm for cotton and about 1,000 mm. for maize. The
informal water management lead to the exaggeration of water loss as
affected by the soil attribute variation, which are mainly relating to the
drainage condition and the water holding capacity. According to El-Araby et
al (1987), Vertisols ot the heavy clay sotils are dominating the northern part of
Nile Delta as adjacent to the northern Delta lakes of Egypt. When other soils
(not Vertisols) are to be managed for growing rice, the irrigation water is
most probably rapidly drained and an extra water is required or to gain less
rice yield production. This water management can not be accepted as Egypt
is facing a difficult task of finding solutions for the water resource deficiency,
which is going to be a big problem. Acting with this problem, Afify (2009)
pointed out that tracing extra water resources must become a profound part
of our interests to formulate a firm policy of building up assets and integrating
experience for this purpose. Although desalination of sea water is currently
supporting both drinking and industrial purposes, in future will be much needed
for the managed agriculture. On other hand Mohammed1999 stated that water
use efficiency and water management is of critical importance to be considered
by the govermnment.
c) The informal land use for rice cultivation exaggerates the environmental
problems, in a vast region of Narthern Egypt. This cultivation is currently and
traditionally cause yearly air contamination depending on the scheduled
times after rice harvesting for burning rice straws. The environment is
negatively affected as the air is loaded by exhausts, which move over the
arable and urbanized areas. It is complementary reasons for an intelligent
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study to realize and to confirm the idea of tracing the border of the proposed
rice belt for retreating and moving the rice cultivation area northwards over
the Nile Delta. Accordingly the delineation of rice belt along a specific path is
geographically assigned to be exactly well known based on systematic and
uniform cartographic and mapping specifications.

MATERIALS AND METHODS

Selected study area

The site of the study area was located to represent the Nile Delta including
the provinces that are managing rice cufltivation (figure 1). The study area is
located between 30° and 32° East and between 30° and 31° 30' North.

Visual interpretation of Egypt sat-1data

The spectral signatures of the physiographic features of the study area
were based on Egyptsat-1 data 2009. These data have spatial resolution of 7.8
meters and spectral resolution of 0.51 - 0.59 pm “Green band”, 0.61 - 0.68 pm
“Red Band” and 0.80 - (.89 pm “Near Infrared band”. The combined bands
were rectified to fit the intermational system (UTM) Universal Transfer
Mercator. The spectral signatures were interpreted for the assessment of
physiographic unit’s delineation, applying the physiographic approach as
proposed by Goosen (1967) and based on the author’s local reference level.
The delineated infra structures and villages that are surrounding the
delineated pro delta were named to be a practical guide for the rice belt with
the aid of the geographic maps of scale 1: 50000

Ground truth: :

The preliminary physiographic border refined during the ground truth to
emphasis the boundaries between the pro deita and the other surrounding
units. Fifty seven (57) pedons were chosen to represent the different
physiographic units in the study area. Soil profiles were dug to 100 cm to
confirm the hypothesis that Vertisls is dominating Pro-Delta. Five
representative soil profiles were dug to the depth of 150 cm. for detailed soil
descripiion. The soils were described according to the nomenclature of Soil

Survey Manual (USDA 2003).

l.aboratory analyses:

-Particle size distribution was carried out using the pipette method (Piper,
1950).

-Soil saturation percent (SP) as water quantity in the mode of soil paste
{Black et al., 1965).

-Calcium carbonate was measured, using calcimeter (Black et al., 1965).
-Gypsum content was determined by precipitation with acetone (USDA, 1954).
-Salinity was expressed as electrical conductivity (EC} in the soll paste
extract {Carter and Gregrich, 2007).
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Soil classification

The soils were categorized according to the Keys to Soil Taxonomy
(USDA, 2010}, which based on the climatic data that represent the study area
as issued by the Meteorological Authority of Egypt .

Automated classification of the land cover components

Land cover classes were assessed as areas by running the module of
unsupervised classification using the Erdas Imagine cartograpgic software.
The process led to identify the land cover classes in the proposed rice belt
region. Land cover classification was defined based on the Land 00ver
Ciassiﬂcatlon System (FAO 2004_12_

Fiah poode 1
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boundary

o o
]

Figure (1) Locatlon map of the study area

RESULTS AND DISCUSSION
Delineating the physiographic features of the proposed rice belt
region:

The proposed region for rice belt cultivation was delineated applying the
physiographic approach that proposed by Goosen (1967) by tracking ground
qualities that associated with River Nile floodplain of level landscape. This
area is in dominance represent the front part of the Delta to be defined as
River Nile Pro- Delta. The area reflects the delta mechanism and nature of
deposition processes, which was previously occurred by the River Nile in
this section as the end stages of precipitation. The sediments in this pro-
delta are characterized by fine grain size distribution as compared to the
other physiographic units that are surrounding the pro-delta including
variety of physiographic units, which had been excluded from the region of
rice belt cuitivation. These excluded physiographic units are the southern
part of Nile Delta, which marks the entrance of Nile Delta (Delta apex). It
comprises many overlaps of different alluvial deposits due to their proximity
to the ramifications of the River Nile, whether are currently existing or that
were previously ceased. Rather excluded physiographic units are the
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lacustrine and marine sediments and aeolian plains. The rice belt area
includes some scattered sub- deltaic sediments, which are mostly used for
residential construction purposes

Identification of physical properties of the proposed rice beit
cultivation

The territory of front deltaic plain ((pro- delta is characterized by of heavy
soil texture {(clayey), which in turn express the existence of certain hydraulic
attrihutes as permeability , hydraulic conductivity and water holding capacity.
The values of soil saturation percent (SP) were assessed in this study to
differentiate between the soil ability of water retention concerning holding
irrigation water in both rice belt and outside if. SP is considered in this study
being is the nearest mode to the field capacity, which reflects the amount of
water that held by the soil when water saturation reaches the so-called soil
past as the amount of soil moisture after the irrigation practices. It was found
that, soils within the proposed rice belt have large ability for reserving more
irrigation water, compared to those soils in outside that rice beit. The
statistical process of SP values at the level of soil layers was performed for
the soils in both areas considering the soil layer thickness to calculate the
weight average for each soil profile and then the overall average for all soil
profiles were calculated. The overall average of Saturation Percent (SP) of
the soil inSIde rice belt is 96.8 cm’ per 100 g soil as averaging ranges from
77.4 cm® per 100 g soil to the 118.2 centimeter per 100 g soil for individua!
sqil profiles. These proportional values are shown in Table 1. The SP values
were calculated by the following equation that was reported by (Reeves et al.,
1948):

Weight average of SP for each soil profile:
SP = {SPa X Da + SPbXDb + .... SPn XDn)/ 100
Where:
SP = Saturation percent
D = Layer depth cm.
a, b, n ihe specified soil layers
Mean of SP for an area
=(SP1+SP2+5P3+ . ...........5Pn}/n
Where:
1, 2, 3: The specified soil profile numbers
n: The total number of soll profiles

In the counterparts outside the propesed rice belt area, physical attributes
were much different. Soils in this area include grain size distribution of
relatively coarser than those formed in the pro-delta. The soil texture classes
vary as sandy clay loam, sandy loam, loamy sand and sand resulting in a
relatively less ability for holding the irrigation water (Table 2). This mode is
causing in turn more drained irrigation water. The overall average of SP value
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in is 37 cm® per 100 grams of soil ranging from 19.1 to 59.1 cm® per 100 g soil
for individual soil proflles

Compating the soils in rlce belt (96.8 cm’ per 100 grams of soil) with
those outside rice belt (37 cm® per 100 grams of soil), it was found that the
soils in the proposed rice belt area can hold more quantities of irrigation
water equivalent more than two and half times (96.8 / 37 = 2.6 ). This case
proved that delineated rice belt cultivation is a well selected region for
growing rice and will be a positive step, which leads inevitably to spare large
quantities of water resources. With more later on detailed study the
considering climate factors, comparisons of the irrigation water
requirements for different crops and the real national requirement of rice
yield production, values that have closeness to spared water resources can
be realized

Table (1): Grain size distribution and SP values of the scils inside the
proposed rice belt

Pedon No. Depth Grain size distribution Soll Saturation Meight |
cm Sand % Silt% Clay % texture Percent (SP) aver;ge of
0-10 334 22.3 44.6 Clay 86
1 10- 50 i6.8 289 54.3 Clay 98 87.3
50-100 292 30.3 408 | Clay 79 ]
0-15 93 334 §7.3 Clay 102
2 15- 45 26.7 28.7 44.5 Clay 98 o7.8
45- 65 77 2449 49.2 Clay_ 82 ’
65- 100 18.3 275 54.2 Clay 105
0-25 89 135 56.6 Cla 99
7 25- 50 26.7 274 45.9 Ciay _ 80 85.7
50-100 7.7 236 487 Clay 82
0-10 223 19.1 58,5 Clay 29
8 10- 50 191 18.3 §2.6 Clay 111 1128
50-100 17.2 13.2 69.6 Clay 117
0-15 9.90 3342 | 56.68 Clay_ a8
1 15-55 26.70 2735 | 4585 Clay 85 9.3
55-80 27.72 2350 | 48.78 Clay_ 88
80-100 19,85 2600 | 54.08 Clay 98
0-20 25.9 235 50.6 Clay 82
12 20-50 218 25.3 52.9 Clay 84 a3
50100 | | 297 224 48.2 Clay 83
i 30.9 241 45.8 Clay 79
16 1050 16.6 251 54.3 Ciay 80 774
50 -100 30 2.8 40.2 Clay 75
0-16 A 24.6 44.3 Clay __ 76
18 15- 50 26.6 23.1 50.3 Clay 84 82.3
§0-100 315 283 40.2 Ciay_ 83
0-20 19.4 298 508 Clay__ 88
19 20- 45 245 243 511 Clay 87 94.3
45-100 18.7 27.5 538 Clay_ 100
0-15 183 334 47.3 Clay 100
22 15- 45 259 282 45.9 Clay 8 92.3
45- 65 276 24.2 48.2 Clay, 82 '
65-100 223 275 50.2 Clay _ 90
0-15 301 244 458 Ciay 9 | 29,5
26 15-55 204 28.7 50.9 Clay a7 :
55-100 288 295 £1.7 Clay &1
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Tabie {1): cont.
| 015 15.4 334 51.5 Clay 88
28 15 - 45 24.7 28.4 45.9 Clay 26 90.1
45 50 26.7 255 478 Clay 90 )
60 -100 18.9 26.6 54.5 Clay 94
0.-20 30.2 264 4.7 Clay ac
30 20 - 60 26.5 28.7 443 Clay 81 824
60-100 24.7 29.6 457 Clay 85
| g2g 30.3 25.1 446 Clay 83
32 25-65 256 278 46.8 Clay 84 84.4
65- 100 23.8 297 455 Clay 8
| 015 15.4 34.4 50,5 Clay 90
15 15-40 23.7 29.9 26.4 Clay 1] 49.5
40-60 274 255 47.4 Clay g7 .
50100 | | 186 7.9 53.5 Clay 91 |
0-15 13.9 | 308 55.6 Clay 94
16 1545 |~ 28 28.3 50.4 Clay 20 915
45-70 255 248 497 Clay 91 :
70-100 20.5 26.3 53.2 Clay L 92
0-20 219 18.5 59.6 Clay 102
41 20-60 18.2 19.3 62.5 Clay 12 112.4
60-100 18.9 15.5 67.6 Clay 118
0-10 20.3 194 60.6 Clay 106
a2 10-50 3.9 215 59.5 Clay 140 114.8
50-100 15.2 122 126 Clay 120 |
0-10 304 | 244 a5.8 Clay 73
44 10-50 16.6 29.1 54.3 Clay 80 77.4
50-100 30 29.8 40.2 Clay 75
0-10 20.3 19.4 60.6 Clay 09
48 10-50 18.4 18.2 63.5 Clay 12 1437
| 50-100 16.2 13.2 706 Clay 18|
010 213 18.1 60.6 Clay 104
49 10-50 184 16.3 65.6 Clay 111 14.8
50-100 15.2 13.2 71.6 Clay 120
a-20 19.4 191 81.5 Clay 106
50 2065 169 15.6 67.5 Clay 15 115.6
65-100 10.6 11.8 716 Clay 122
i 015 19.8 205 59.7 Clay 108
51 1560 12.9 186 68.5 Clay 116 117.2
60100 | | 0.6 )] 138 | 756 | Clay 122 _
: 010 21.3 48.1 60.6 Clay 104 T
i 53 10-50 8.4 16.3 66.6 Clay 11 114.8
50-100 15.2 13.2 71.6 Clay 120
I 0-10 213 184 57.5 Clay 30
10-50 18.1 16.3 0.6 Clay 89
54 50-90 152 13.2 59.3 Clay 86 861
- 90-100 34.3 30,9 348 Clay 71
55 010 20.3 21.5 58.2 Clay T
10-50 18.6 19.8 61.6 Clay 81 87.9
50.100 15.5 13.8 70.7 Chy 105
0-20 20.6 17.8 61.6 Clay 108
56 20-56 1.4 126 76.3 Clay 119 118.2
55-100 10.2 1.2 78.6 Clay 122
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Table (2): Grain size distribution and SP values of the soils outside the
proposed rice beit

Grain size distribution i
PR | Demthom [~ T suew Clay % solltextore | ot NSR) | average of 5P
%0-10 414 | 243 | 343 | Sandy ciayloam s | ]
3 10-65 45.5 208 33.7 Sandy clay loam 55 54.7
| 65-100 46.5 28.2 253 Sandy clay loam 54
0-20 86.4 6.3 7.3 Loamy sand 20
4 20-65 83.5 8.1 8.4 Loamy sand 19 19.2
65-100 86.1 6.8 71 Loamy sand 18
0-25 46.4 23.3 30.3 Sandy clay loam 54
5 25-70 435 218 347 Sandy clay loam 58 55.5
70-100 47.5 26.2 26.3 Sandy clay ioam 53
0-15 46.4 23.3 30.3 Sandy clay loam 55
6 15-45 3:}.5 30.8 35.6 Clay loam 61 s7.8
45-75 36.5 29.2 343 Clay lvam 59
75-100 49.5 2.7 25.8 Sandy clay lcam 54
0-10 87.5 4.3 8.2 Loamy sand 20
9 10-50 88.3 5.9 5.8 Gravelly sand 19 19.1
50-100 89.1 48 6.1 Gravefly sand T _
0-20 46.9 228 30.5 Sandy clay Joam 59
10 20-65 43.1 24.8 323 Sandy clay loam 60 59.1
£5-100 47.5 22.2 30.3 Sandy clay loam 58
045 416 | 253 | 3314 Clay loam 55 | —\
12 15-45 M3 26,9 s Cilay loam 52 50.8
45-100 63.7 13.8 25 Sandy clay loam 49
0-15 416 25.3 33.1 Clay toam 60
14 15-40 746 8.3 174 Sandy loam 53 45.6
44-70 7.7 13.8 14.5 Sandy loam 31
70-100 49.6 20.3 30.1 Sandy clay loam 47
0-15 46.6 15.3 33.1 Sandy loam 61
15 15-50 744 85 16.1 Sandy loam 30 38.4
50-75 73.7 12.8 135 Sandy loam 29
754100 48.6 21.5 298 Sandy clay icam 48 J
-1 45.6 2. 28.6 Sandy clay ioam 50 |
17 15-50 73.5 11.8 14.7 Sandy joam 28 273
50-75 B5.5 5.9 8.6 Loamy sand 20
75-100 83.2 7.3 9.5 Loamy sand 20
015 41.6 243 34.1 Clay loam &1 33.2
20 15-40 74.6 9.3 16.1 Sandy loam 29
40-100 73.7 128 13.5 Sandy loam 28
0-15 49.6 19.8 30.6 Sandy clay ioam 56
21 15-60 39.6 6.3 341 Clay ioam 58 33.2
60-100 40.7 255 338 Clay loam 57
0-15 19.9 315 43.6 Clay 79
23 15-50 39.8 26.3 339 Clay loam 55 513
50-75 46.9 20.6 325 Sandy clay icam 54
75-100 75.7 10.8 13.5 Sandy loam ki | 1
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Table (2): cont.
Jaby

0-20 23.9 28.5 456 Clay 80
24 20-70 40.9 26.3 328 Clay loam 80 53.8
70-400 75.7 10.8 135 Sandy loam 26
020 | 746 10.8 14.6 Sandy loam 1]
25 20-60 47.5 20.3 31.8 Sandy clay loam 54 ] 37.4
60-100 75.¢ 10.8 13.4 Sandy loam 26
0-20 746 10.8 14.6 Sandy loam 27
27 20-60 47.9 20.3 318 Sandy clay loam 54 23
60-100 753 108 | 134 Sandyloam | %
[ 0-15 76.3 9.4 146 Sandy loam 25
29 15-60 75.5 10,7 138 Sandy loam 24 225
B0-100 gd-1 6.8 9.1 Loamy sand 20
0-20 42.3 259 s Clay loam 60
k31 20-55 4.6 26.3 321 Clay loam 59 421
55-100 231 T4 1 95 Loamy sand 21
0-20 75.3 8.1 16.6 Sandy loam 27
13 20-80 76.7 9.1 14,2 Sandy loam | 25 24.4
L 80-100 86.1 38 10.1 Loamysand | 20 |
0-20 75.3 8.1 156 Sandy loam 26 1
4 20-50 79.4 9.8 111 Sandy loam 25 227
- 50-100 86.6 4.1 9.3 Loamy sand 20
g-18 51.6 18.8 29.6 Sandy clay loam 56 5.3
37 | 1560 352 357 191 Clay loam 58 .
60-100 40.8 25.9 13 Clay ioam 57
0-20 58.6 17.8 23.6 Sandy clay loam | 54
" a8 20-50 75.5 10.9 136 Sandy loam | 26 205
50-85 78.1 a3 121 Sandy i0am__ | 23 )
85-100 85.6 5.9 8.3 Loamy sand | 19
0-25 75.5 9.7 147 Sandy loam 27 240 1
19 2565 771 1.8 15.1 Sandyloam | 27 -
65-100 85.6 4.5 99 Loamy sand 2
| 0-20 66.8 123 20.9 Sandy clay loam 59
a0 - 20-55 42.2 20.7 37A Clay loam 65 543
55-80 61.6 15.8 22.6 Sandy clay loam 60 )
80-100 76.7 10.9 1.4 Sandy loam 24
0-15 67.8 10.6 21.6 Sandy clay loam 61
a3 15-60 59.2 12.5 28.3 Sandy clay loam | 64
60-75 68.6 1138 18.6 Sandy ioam 26 47.3
75100 .4 8.9 1.7 Sandy ioam 24
0-20 766 | 108 | 128 Sandy loam 25
45 20-60 75.4 8.9 15.7 Sandy loam 26 238
bi-100 4.9 5.4 8.7 Loamy sand 21
0-18 75.3 10.5 14.2 Sandy loam 30
46 15-65 63.7 20.4 11,2 Sandy loam 29 20.4
£5-100 1.2 13.6 152 Sandy loam 29 '
0-15 25.9 33.4 407 Cla 70
15-45 471.2 223 30.5 Sandy loam 60
2 4570 438 | 335 | 347 Sandy ioam I
| 70-100 572 | 246 | 182 Sandy foam 39 1
T o045 | 416 | 22.% 29.7 Sandy clay loam 62
52 15-50 63.5 19.4 174 Sandy loam 26 402
50-80 57.2 24.6 18.2 Sand 38 "
020 [ 971 1.1 1.8 Sand 20
57 20-45 96.6 1.9 1.5 Sand 19 18.8
45-100 95.1 1.7 3.2 Sand 18
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Defining Soil Taxonomy of the Pro-Deita for rice belt cultivation
Based on physiographic features, physiochemical characteristics of soils
with consideration of the meteorological conditions of the studied area, soil
taxa of delineated Pro-Delta for rice belt cultivation are fitting the requirement
to be Vertisols. Vertisols are highly recommended to be fully managed to fit
required practices for aquatic rice cultivation based on their unique
behaviour to the root zone, drainage condition, permeability and salinization
process, {especially in the arid climate as in Egypt). The best case for
managing these soils is to wet their strata to avoid the problem of soil
shrinkage under the aridic moisture regime. As the water management for
rice is fitting the most beneficial use of Vertisols, their soils are highly
recommended for rice cultivation as formulating a potential adaptation
between Vertisols behavior and rice cultivation practices. Rather potential
adaptation is to solve the problems of salinity and sodocity, which are
charactering Vertisols in some areas of the Pro-Delta in its northern pottion.
It is most probably that these problems can be easily treated once the
Vertisols are consequently submerged by the high irrigation water
requirements comparing to the other cropping patterns. in the current study
four Vertisol families were identified in the Pro-Delta of River Nile in Table 3
and described as follows:
1) Typic Haplotorrerts, very fine
2) Typic Haplotorrerts, fine
3} Sodic Haplotorrerts, very fine
4) Halic Gypsitorrerts, fine

Delineated rice belt border

Rice belt area was delineated to be so easy in practice to trace its track
and its limits (Figure 2). For this purpose, the residential blocks of villages
and districts that are aligning and bounding the path of the rice beit were
either located or hominated. Within this belt, the administrative boundaries of
provinces is separating portions of this belt to be as sub units belonging
parts in each province
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Table (3): Soil attributes of the representative profiles for Vertisols categories
in the Pro-Delta of rice beit cultivation

Horizon Particie size distribution %

CaCO, CaSO.2H; ..

Profila No. D2Pth okg 0 SAR Taxonamic class
{em) . kg \dSim)
Sand Silt  Clay 9/kg
026 Ap 208 181 0.3 302 9.1 22 1.8
2665 Css 168 156 &7.5 357 5.5 22 129
85400  ©1 15 M8 732 294 104 34 107
100- .
a0 ©2 248 139 813 278 A93 19 110 fmm Haplotorrerts, very
030 Ap 206 188 595 282 85 23 123 '
3065 Css 219 175 €05 207 49 19 10.4
B 6110 C1 156 132 712 34 85 18 1.5
110-
e ©2 244 145 611 226 7.8 17 121
030 Ap 8.8 239 458 116 12 3.2 115
30.70  Csa 23 285 472 68 73 11 10.4
7095 €t 249 216 535 225 6.4 15 83
Typic Hapilotorrerts, fine,
95450 C2 248 237 514 252 57 13 88 g
025 Ap 193 334 473 134 58 0.9 72
25-85 Css 164 282 SET 178 1.6 03 6.4
6585  C1 7t 242 482 163 3.2 1 a6
95160 C2 234 25 S0 129 57 28 a7
020  Ap 213 181 606 135 24 a7 16.8
2075 Cnss 181 163 €56 162 22 24 BT Sodic Haplotarrerts, fine,
75-108  Cin 16.2 13.2 746 19.8 25 38 156  thermic
B em 1659 178 662 279 34 25 17.8
020 A 126 324 551 160 418 2045 129
F 2070 Cyss 278 273 M9 200 129, 2430 W g et fine,
70110 Cy 268 245 487 120 624z 3862 92 thermic
P 183 252 55 120 £12 245 103

A and C = Master horizons, n = accumuiaiion of exchangeabie sodium. F = Tillage or oifer
mechanical disturbance,
ss = presence of slickensides, y = the accumulation of gypsum
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Estimated area for cropping rice within the rice belt region

Estimating land cover components in rice belt area is an important base in
order to know the actual area that can be used for rice cuftivation in that belf.
The other land cover classes were excluded from the total area of the
delineated rice belt. First step was for excluding the land cover classes of
roads, rallways and water flows of irrigation and draining canals. They were
delineated, buffered and cut out from the image. Accordingly, the spectral
- signatures of the landscape features were limited on image mask as urban
areas horticultural space, annual crops and fish ponds. The image mask was
classified by the nodule of un-supervised classification. The total area of the
proposed rice belt cultivation was estimated at 2851581 feddans (1197201
hactares) while the annual crops were estimated as a portion of the total area
equivalent to 1782322 feddans (748874.8 hactares). This area of the annual
crops within the Pro-Delta that is proposed for rice belt cultivation is the
avaijlable fand spaces that can be managed for rice cultivation. According to
the annual requirement of rice products, this specified area can be totally or
partly managed for the aquatic rice cultivation. Table 4 shows the spatial
distribution of the different land cover elements, while Figure 3 shows the
geographical distribution of them.

Table {(4): Different land cover distribution within the proposed rice belt area

[ Land cover ciass Area per feddan Arca per hectare %
Horticultural trees 539838 226822.7 18.9
Annual crops 1782322 748874.8 62.5
Urbanized areas 318471 133811.3 11.2

Roads and canals 124850 52500 4.4

Fish ponds 86000 36134.45 3.0
[ Total area of rice beit 2851581 1198143 100

mnil
TermEah Izke

Lapd cover Jegend
£5:% Herbwccous crops
Trees
B ¥k ponds
[ RS
? Water flow (River Nile)

Q
ACKPn G akw

3 3700 AL
Figure (3) Different land cover distribution within the proposed rice belt area
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CONCL!JSION AND‘RECOMMENDATIONS )

a-River Nile Pro-

Gils: efit:comparing to
the surrpundtng other sonls _The recommendat;on ‘will lead to spare
quantities of water resources as soils in that belt hold water guantities
equivalent to more than two and half times (SP 96.8 / SP 37 = 26 ).
Considering the proposed rice belt cultivation to have the priority for
developing surface irrigation practices and modifying the surface irrigation
outside this region to other types of irrigation leading to the provision of
other amounts to be saved of water resources. Growing aquatic rice in the
Nile Pro-Delta help for integrating hydraulic pressure that face the leakage of
saliwater from the sea, protecting the Nile Pro-Delta from erosion or
salinization. Improving the land quality of fish ponds within the Pro-Delta to
be introduced for rice cultivation. Supporting farmers to produce cotton and
maize to be competitive profitable compared to revenue obtained from rice
cultivation taking into account that the unit of irrigation water for cotton crop
is better from an economic standpoint compared to rice products. Find
progressive solutions for industrial recyciing of rice waste straw to avoid
problems resuiting from burning these wastes and could generate additional
revenue for iis cultivation. Dehueatmg rlce belt: vation is a posrtrVe'stQp

.-'recommended to formulate- the: tudies-to reallze the ‘best
; -water volume consndeﬁng xtra. parameters -as -climatic
mpirical résutés of irrigation watér requirements and data of previous
yeadymce area cultlvation for specific duration.
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