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ABSTRACT

Land elevations of the Sirt area ranged from sea -6 m to 30 m A.S.L. The
elevations ranged between 30 to 60 m A.S.L., it is characterized by an almost flat
slope, which ranges from 0-0.5 % covering about 70.21 % of the total area. The
dominant aspect is the north facing direction, which represents about 71.64 % of the
total area. While, land elevations of the Benghazi ranged between 50 to 160 m ASL.,
The area is generally considered flat, the dominant aspect is the south facing
direction, which represents about 69.5 % of the total area.

In general, the soils in the study area of Sirt were characterized as non-
saline, non-alkaline soils, low fertility, calcareous, low organic matter, light texture, and
subjected to wind erosion. Soils are classified as Entisols and Aridsols, while, the soils
are in the study area of Benghazi was characterized as high salinity and sodicity, soil
texture is medium to fine with high levels of calcium carbonates, low soil moisture
retention, low permeability. The soil is classified as Entisols, Aridisols and Inceptisols.

Agro-ecological land quality evaluation was carried out using MicroLEIS IP
(Integrated Package) Pro & Eco model (De la Rose, 2000); including the assessment
of general land use capability, land suitability for different agricultural crops, predicting
the productivity of wheat and com. According to the model prediction, most of the
study area in the Sirt 60.2 % was classified as S3r, which is moderate capability with
soil erosion risk as a limiting factor. MicroLEIS programme was used for determining
soil suitability for agricultural crop pattern suggested by water utilization of Ajdabiya-
Sirt system of Great Man-Made River.

According to the model prediction, most of the study area in Benghazi 62.60
% was classified as S3r, which is moderate capability with erosion risk as a limiting
factor. MicroLEIS programme was used for determining soil suitability for agricultural
crop pattern suggested by water utilization of Ajdabiya-Benghazi System of Great
Man-Made River. We used also Almagra model programme to evaluate the
productivity of wheat and corn.
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INTRODUCTION

Sustainable land management in agriculture is a very complex and
challenging concept. It encompasses biophysical, socioeconomic and
environmental issues that must be viewed in integrated approach.

Inventory of land resources is a pre requisite for the adequate
utilization and sustainable management of the natural resources base of any
country. Accurate inventories become imperative for the assessment of
available natural resources with reach in each country (FAO, 2002).

Geographic soil databases are presently popular due to the wide
availability of Geographic Information System (GIS) software packages and
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vironmental data sources in digital form. In this case, GIS is used to store and
retrieve existing database information, to analyze and integrate soil with other
environmental data from various sources, and finally to generate nterpretative
maps from aftribute data. GIS has become an effective and efficient
echnology for scientists, managers and decision makers to address
multidisciplinary and complex environmental monitoring, assessment and
management programs (Petersen et al., 2000; Amarakul and Sanyong, 2000;
Harahsheh, 1994; Suhaedi et al, 2002; Varma, 1999:; and Wu, 1998;
Bahnassy et al., 2001).

The idealistic use of land became very important, when rapid
population growth and urban expansion are making available land for
agriculture a relatively scarce commodity. Good management to keep
equilibrium between human demands and agricultural production is needed.
Therefore, it is very important to evaluate the environmental resources to be
employed through the best uses. Accordingly, the land evaluation concept
became very realizable. Information about soil properties and quality are
important in understanding the functionality of major Earth ecosystems.

These new “informatic maps” are very powerful. Because of the
possibility of storing practically infinite number of characteristics (spatial as
well as temporal) of an area, they have become an essential tool for the
municipality, the region, and or societies involved with land use and
management (Sys et al., 1993).

Land management is important for agricultural planning extension.
Such planning could be attained through the process of land management to
recognize the most beneficial use, and at the same time to improve and
conserve the land resources for the future. Effective land information
management is of particular importance to developing countries (Dale and
McLaughlin, 1990).

Land use planning consists of making decision about the use of land
resources (FAQ, 1993). It is primarily conducted to achieve the best use of
land, and its implementation is often driven by future generation needs in
terms of productivity and environmental sustainability.

Digital Elevation Models (DEM) and the increased capability of
computers to handle large volumes of data during the last few years have
prompted soil scientists to arrange soil survey information into soil databases.
The Great man-Made River Project (GMRP) is planned in five phases and the
present study is concerned with the first phase, the development and use of
water from the Sarir and Tazerbo well fields. Water from these well fields will
be transferred to the coast where it will be used in agricultural development
areas close to Benghazi and Sirt.

The main objectives of this study are:

* Assess the soil characteristics (physical, chemical and nutritional) of the
selected areas for agricultural development in (GMRP) phase .

* Land evaluation classification, which includes land capability, soil suitability
and land evaluation and GIS.
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STUDY AREA

The study area consists of two sites one at Sirt (Al-Gardabia Swawah
Plain and AbcuZahia), located east of Sirt extending eastwards to Wadi Al-
Henawa with a length of about 40 km.

Itis boarded in the North by the Mediterranean Sea and in the South
by the gas pipe line (Al-Braugah-Misratah) with a width of about 8 km. The
second site situated at about 25 km South of Benghazi, Its frontiers Al-
Mekzaha Road in the North, the Sulug / Al-Abyar Road through Sidi Ibrahim
in the South, Arrajmah heights in the east, and Benghazi /Suluq road in the
West. (Figures 1&2) show the location of the study area.
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Figure (2): The location of the study area Benghazi
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MATERIALS AND METHODS -

Many data sources were collected which includes topographic maps,
geological maps, soil maps, soil analysis data (physical, chemical and fertility
properties), for the study areas, these data were interred into the computer in
order to facilitate their use in the study.

These data used as an input for Arc View 3.2 programme to produce
soil classification maps according to the modern United States soil
Taxonomy, land suitability maps, and maps for chemical and physical
properties of the soils were produced.

Agro-ecological land quality evaluation was determined using
MicroLEIS IP (Integrated Package) Pro & Eco model, (De la Rose, 2000),
including the following assessment: land capability, land suitability for
agricultural crops, spatial analysis using GIS.

RESULTS AND DISCUSIONS

Sirt Geo - spatial Database:
Terrain Components:
Digital Elevation Model (DEM):

Land elevations of the Sirt area ranged from -6 m to 30 m from sea
level. The elevations ranged between 30 to 60 m A.S.L., is characterized by
an almost flat slope, which ranges from  0-0.5 % covering about 70.21 % of
the total area. The dominant aspect is the north facing direction, which
represents about 71.64 % of the total area.

Soil Taxonomic Units:

In general, the soils in the study area of Sirt was characterized as
non-saline, non-alkaline soils, low fertility, calcareous, low organic matter,
light texture, and subjected to wind erosion. These soils are classified as
Entisols and Aridsols, while. (Figure 3) stiows the distribution of the soil units
of the study .rea.

Soil Classification
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B Out of Stuay Area

-

Figure (3): Soil Classification in the Al-Garadabia and Swawah Plaﬁl
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Soil Thematic Maps:
Salinity:

(Figure 4) shows the distribution of the soil salinity in the study area
using weighted average of soil horizons to represent the soil profile. It is clear
that salinity is not variable and ranges, where the area and percentage of
each salinity class is illustrated. The soils are non-saline and occupy 100 %
of the total acreage.

Soil Safiniey Clssw (#Swm)
<43
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Figure (4): Soil Salinity Classes in the Al-Garadabia and Swawah Plain

Total Calcium Carbonate:

Total CaCOj; ranged from 8 % to 21 %.,and 99% of the area has
CaCO; content less then 10% due to its sandy nature.

Soil Depth:

The soil depth ranged from shallow (< 50 cm) to moderately deep (50 -
100 cm). It's clear that about 67.30 % of the soils of study area were deep as
shown in (Figure 5).

Land Suitability Units:

Agro-ecological land quality evaluaton was carried out using
MicroLEIS IP (Integrated Package) Pro & Eco model (De la Rose, 2000);
including the assessment of general land use capability, land suitability for
different agricultural crops, predicting the productivity of wheat and corn.
According to the model prediction, most of the soils of the study area in the
Sirt (60.2 %) were classified as S3r, which is moderate capability with soil
erosion risk as a limiting factor (Figure 6). MicroLEIS programme was used
for determining soil suitability for agricuitural crop pattern suggested by water
utilization of Ajdabiya-Sirt system of Great Man-Made River. Aimagra model
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programme is also used to evaluate the productivity of wheat and corn, the
results of these programmes as follows:

=L
Figure (6): Capability Classes in the Al-Gardabia and Swawah Plain

13

® Alfalfa, corn, melon, potatoes, and wheat were suitable for the class S4 this
represents 94.0 % of the total area studied. The yield of corn was estimated
to be 5784.40 kg/ha, whereas, the yield of wheat was estimated to be
3589.20 kg/ha.

¢ While citrus and peaches were suitable for classes S3 and S4, which they
represent 63.3 % for S3 and 30.8 % for S4, respectively, of the total area
studied.

* QOlive trees were suitable for classes S2 and S4; this represents 63.3 %
and 30.8 %, respectively, of the total area studied.
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Sznghazi Geo — spatial Database:
Terrain Components:
Digital Elevation Model (DEM):

While, land elevations of the Benghazi ranged between 50 to 160 m
A.S.L., The area is generally considered flat, the dominant aspect is the south
facing direction, which represents about 69.5 % of the total area.

Soil Taxonomic Units:

Benghazi was characterized as high salinity and sodicity, soil texture
is medium to fine with a high level of calcium carbonates, low soil moisture
retention, low permeability. The soils were classified as Entisols, Aridisols
and Inceptisols. (Figure 7) shows the distribution of the soil units of the study
area.

>
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Figure (7): Soil Classification in the Northeast Al-Khadra

Soil Thematic Maps:
Salinity:

(Figure 8) shows the distribution of the soil salinity in the study area
using weighted average of soil horizons to represent the soil profile. It is clear
that salinity is highly variable and ranged from 0.36 to 31.18 dS/m, where the
area and percentage of each salinity class is illustrated. The non-saline soils
occupy 50.8 % of the total acreage, where moderately saline soils occupy
19.6 % of the total acreage, where saline soils occupy 26.54 % of the total
acreage.

7159




Abdulaziz, A.M.et al.

1] L] 5 Kismymry

Figure (8): Soil Salinity Classes in the Northeast Al-Khadra

Total Calcium Carbonate:

Total calcium carbonate ranged from 8 % to 41% and classified as
shown in (Figure 9). It is clear that most of these soils have high to very high
caicium carbonate which represents (57.4 %) of the study area.

Figure (9): Distribution of CaCO, Classes in the Northeast Al-Khadra

Soil Depth:

The soil depth ranged from shallow (< 50 cm) to deep (100 — 150
cm). It's clear that about 66.85 % of the study area was deep as shown in
(Figure 10).
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Figure (10): Soil Depth Classes in the Northeast Al-Khadra

Land Suitability Units:

According to the model prediction, most of the study area in Benghazi 62.60
% was classified as S3r, which is of moderate capability with erosion risk
as a limiting factor (Figure 11).
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Figure (11): Capability Classes in the Northeast Al-Khadra

MicroLEIS programme was used for determining soil suitability for agricultural
crop pattern suggested by water utilization of Ajdabiya -Benghazi System of
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Great Man-Made River. We used also Almagra model programr.ie- to evaluate
the productivity of wheat and corn, the results of these programmes as
follows:

* Alfalfa and wheat are suitable for the class S2, S3 and S4, these represent
39.7 %, 14.15 % and 16.5 %, respectively, out of the total area studied.
The yield for wheat is about 4666.2 kg/ha.

* While citrus are suitable for classes S2, S3 and S4, these represent 5.1 %,
3.3 % and 62.0 %, respectively out of the total area.

* Corn is suitable for classes S2, S3 and S4, which represents 29.5%, 10.2
% and 14.15 %, respectively out of the total area. In addition to the class
S5 which represents 16.5 %, this class is not suitable for any crop. Corn
gives a yield of 6319.2 kg/ha.

* Melon and potatoes are suitable for the class S2, S3 and S4, which

represent 34.1 %, 19.8 % and 16.5 %, respectively, out of the total area.

* Olives and peaches are suitable for the class S2, S2 and S4, which

represents 4.6, 3.3 and 62.45 %, respectively, out of the total area. .

CONCLUSION

Ajdabiya-Sirt system of Great Man-Made River:

* The level of plant nutrients are low, a complete fertilizer programme will be
used to meat the needs of each crop.

* Due to low cation exchange capacity, fertilizers should be applied at
frequent intervals during the growing season rather than in one or two
large application, it can easily be done through a system of fertigation.

* Calcium Carbonates values exceed 15% in two representative profiles, and
in these soils nutrient imbalance could occur, particularly with
phosphorous and iron.

* Agronomic research should investigate potential nutrient imbalance and
fertility manzgement systems under intensive production.

* Improved cultivation techniques and soil conservation will be necessary for
improvement of land productivity.

® The area is subjected to wind blown sand, which as well as eroding fields
can severely damage growing crops. The project should be protected by
wind breaks and shelter belts.

Ajdabiya-Benghazi system of Great Man-Made River:

® The critical factor in developing this area for large-scale agriculture will be
the successful amelioration of the restrictive levels of salinity and /or
sodicity which extends over almost the entire area.

* Irrigation water should be applied in small amounts more frequently due to
high infiltration rates and low water holding capacity of these soils.

* The high calcium carbonate levels reduce the fertility of these soils,
particularly for phosphorous and iron availability.

* Improvement of land productivity resulting from actions which neutralize (or
reduce) the influence of factors such as soluble salts, sodium and calcium
carbonate.

* Deep plowing and subsoiling should be used to mix stratified soil profiles
and this will improve soil permeability.

7162



J. Agric. Sci. Mansoura Univ., 30 (11), November, 2005

* A large apgiication of organic matter enhances biological activity, which
results in the formation of various substances, which improve soil
permeability. Carbon dioxide will be produced will stimulates the
dissolving of calcium carbonate to free calcium in calcareous alkaline soil.

*® The area is subjected to wind and water erosion. The project area should
be protect from erosion risks.

¢ Drainage will need to be provided particularly for those soils with shallow
restricting layer.

® The area will require protection from flooding from the wadis.
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