ﻣﺸﺮوع ﺧﺮاﺋﻂ
اﻟﺘﺮﺑﺔ ﻟﻤﻤﻠﻜﺔ اﻟﺒﺤﺮﻳﻦ
إدارة ﻧﻈﻢ اﻟﻤﻌﻠﻮﻣﺎت اﻟﺠﻐﺮاﻓﻴﺔ
 ﻣﻦ أﻫﻤﻬﺎ ﺗﻄﺒﻴﻘﺎت اﺳﺘﺼﻼح،ﺗﻌﺘﺒﺮ اﻟﺘﺮﺑﺔ اﻟﻘﺎﻋﺪة اﻟﺮﺋﻴﺴﻴﺔ ﻟﻜﺜﻴﺮ ﻣﻦ اﻟﺘﻄﺒﻴﻘﺎت
 ودراﺳﺔ اﻟﺘﻮزﻳﻊ، اﻛﺘﺸﺎف اﻣﺮاض اﻟﻨﺒﺎﺗﻴﺔ، ﺣﺼﺮ اﻟﻤﺤﺎﺻﻴﻞ اﻟﺰراﻋﻴﺔ،اراﺿﻲ اﻟﺰراﻋﻴﺔ
 وأﻳﻀ اﻟﺘﻌﺮّف ﻋﻠﻰ وﺿﻌﻴﺔ ارض ﻣﻦ ﺣﻴﺚ ﺻﻼﺣﻴﺘﻬﺎ ﻟﻠﺰراﻋﺔ،اﻟﻨﻮﻋﻲ ﻟﻠﺘﺮﺑﺔ واراﺿﻲ
وﺗﻮاﻓﺮ اﻟﻤﻐﺬﻳﺎت اﺳﺎﺳﻴﺔ ﻟﺼﺤﺔ اﻟﻨﺒﺎت ﻣﻤﺎ ﻳﺴﻬﻢ ﻓﻲ ﻧﺠﺎح ﻣﺸﺎرﻳﻊ اﻻﺳﺘﺰراع وﺗﻘﺪﻳﺮ
.اﻟﻤﺴﺎﺣﺔ اﻟﻤﺤﺼﻮﻟﻴﺔ ﻟﻠﻤﺤﺎﺻﻴﻞ
ﻗﺎﻣﺔ ﻗﻮاﻋﺪ¤ ﻧﺎﻫﻴﻚ ﻋﻦ أﻫﻤﻴﺔ اﻟﺘﺮﺑﺔ ﻓﻲ ﺗﻄﺒﻴﻘﺎت اﻟﺒﻨﺎء وإﻳﺠﺎد ﻧﻮﻋﻴﺔ اﻟﺘﺮﺑﺔ اﻟﻤﻨﺎﺳﺒﺔ
.اﻟﻤﺒﺎﻧﻲ
 وذﻟﻚ ﻋﻦ،وﻳﻌﺘﺒﺮ إﻧﺘﺎج ﺧﺮاﺋﻂ ﻟﻠﺨﺼﺎﺋﺺ اﻟﺰراﻋﻴﺔ ﻟﻠﺘﺮﺑﺔ اﻟﻬﺪف اﻟﺮﺋﻴﺲ ﻟﻬﺬا اﻟﻤﺸﺮوع
ﻃﺮﻳﻖ اﺳﺘﺨﺪام اﻟﺼﻮر اﻟﻔﻀﺎﺋﻴﺔ اﻟﻤﺘﻌﺪدة اﻻﻃﻴﺎف وﺗﻘﻨﻴﺎت اﻻﺳﺘﺸﻌﺎر ﻋﻦ ﺑﻌﺪ
.واﻟﻤﺴﻮﺣﺎت اﻟﻤﻴﺪاﻧﻴﺔ

Bahrain Soil
Mapping Project
Geographical Information Systems
Directorate (GIS)
Soil is the main base for many applications, the most important of
which are the applications of agricultural lands reform, crops yield
estimation, the discovery of plant diseases, the study of the specific
distribution of soil and land, the identification of land suitability for
agriculture and the availability of essential nutrients for plant
health.
Also the importance of soil in construction applications and
identifying the appropriate soil quality for the buildings foundation.
The main aim of this project is to generate soil maps with the focus
of agricultural properties of the soil, using multispectral satellite
imagery, remote sensing and field survey data.

Project goals

•This project aims to produce soil maps and
study the qualitative distribution of soil in terms
of physical and chemical properties through the
use of multi-spectral satellite images, remote
sensing techniques and surveys.
•Conducting research and studies on the
agricultural characteristics of the soil.
•Identify good areas for agriculture.
•Identification of areas suitable for construction.
•Providing soil maps to government agencies
through the National Geographic Database
platform.

Methodology

The main methodology relies on the use of
remote sensing techniques and field surveys to
analyze and derive maps of the soil
characteristics within the Kingdom of Bahrain:

1. Unsupervised classification

A multi-spectral space satellite (Landsat 8) was
used and the space image was then processed in
terms of weather corrections and spatial
processing. A preliminary classification was then
made based on the spectral reflection of the
satellite image slides.

2. Field surveys

Field survey maps were prepared based on the
initial classification map. 100 field survey points
were also produced covering the Kingdom of
Bahrain by taking 100 soil samples and then
conducting special laboratory analyzes to find
the physical and chemical properties of the soil,
with emphasis on the characteristics of
agriculture.

3. Supervise classification

Detailed maps of chemical and physical soil
characteristics were produced based on the
results of laboratory analyzes of field surveys.

Results

The following is a set of maps showing the main
results of the project:

Soil type

Sand is the predominant type of soil followed by
gravel. Sandy soil is dominated by coastal and
lowlands in the Kingdom of Bahrain, while gravel
is spread in highlands such as Sakhir and
surrounding areas. Silt and mud pockets are
scattered in the central regions of the Kingdom.

Plasticity

formation, which is important in determining
the soil's soil capacity. A plasticity type is the
dominant type of soil elasticity in the Kingdom.
Followed by other types such as moderate
plasticity and high plasticity.

اﻟﻤﺮوﻧﺔ

 ﻣﻤﺎ ﻟﻪ اﻫﻤﻴﺔ،اﻟﻤﺮوﻧﺔ ﻫﻲ ﻗﻴﺎس ﻣﺪى ﻗﺎﺑﻠﻴﺔ اﻟﺘﺮﺑﺔ ﻟﻠﺘﺸﻜﻴﻞ
.ﻓﻲ ﺗﺤﺪﻳﺪ ﻣﺪى ﻗﺪرة اﻟﺘﺮﺑﺔ ﻟﻠﺒﻨﺎء
وﻳﻌﺪ ﻧﻮع ﺧﺎﻟﻲ اﻟﻤﺮوﻧﺔ ﻫﻮ اﻟﻨﻮع اﻟﺴﺎﺋﺪ ﻟﻤﺮوﻧﺔ اﻟﺘﺮﺑﺔ ﻓﻲ
. ﺗﻠﻴﻬﺎ اﻧﻮاع اﺧﺮى ﻣﺜﻞ ﻣﺘﻮﺳﻂ اﻟﻤﺮوﻧﺔ وﻋﺎﻟﻴﺔ اﻟﻤﺮوﻧﺔ.اﻟﻤﻤﻠﻜﺔ

Salinity
Soil salinity is a measure of soil salinity,
measured by an electrical conductivity test. The
presence of large quantities of salts in the soil, in
turn, inhibits plant growth and the low quantity
of crops. Salinity in the soil of Bahrain varies
from very low salinity to very high salinity, as in
the southwestern regions with the highest
salinity.

اﻟﻤﻠﻮﺣﺔ

 ﺣﻴﺚ ﻳﺘﻢ،ﺗﻌﺮف ﻣﻠﻮﺣﺔ اﻟﺘﺮﺑﺔ ﺑﺈﻧﻬﺎ ﻣﻘﻴﺎس درﺟﺔ ﺗﻤﻠﺢ اﻟﺘﺮﺑﺔ
.ﻗﻴﺎﺳﻬﺎ ﺑﻮاﺳﻄﺔ ﻓﺤﺺ اﻟﺘﻮﺻﻴﻞ اﻟﻜﻬﺮﺑﻲ
ﻳﺴﻬﻢ وﺟﻮد ﻛﻤﻴﺎت ﻛﺒﻴﺮة ﻣﻦ اﻣﻼح ﻓﻲ اﻟﺘﺮﺑﺔ اﻟﻰ ﺗﺜﺒﻴﻂ ﻧﻤﻮ
اﻟﻨﺒﺎت وﺗﺪﻧﻲ ﻛﻤﻴﺔ اﻟﻤﺤﺎﺻﻴﻞ اﻟﺰراﻋﻴﺔ ﺣﻴﺚ ﺗﺘﻔﺎوت درﺟﺔ
اﻟﻤﻠﻮﺣﺔ ﻓﻲ ﺗﺮﺑﺔ اﻟﺒﺤﺮﻳﻦ ﻣﻦ ﻗﻠﻴﻠﺔ اﻟﻤﻠﻮﺣﺔ ﺟﺪ اﻟﻰ ﻋﺎﻟﻴﺔ
 ﻛﻤﺎ ﻓﻲ اﻟﻤﻨﺎﻃﻖ اﻟﺠﻨﻮﺑﻴﺔ اﻟﻐﺮﺑﻴﺔ اﻟﺘﻲ ﺗﺤﺘﻮي،اﻟﻤﻠﻮﺣﺔ ﺟﺪ
.ﻋﻠﻰ أﻋﻠﻰ ﻧﺴﺒﺔ ﻣﻦ اﻟﻤﻠﻮﺣﺔ

 اﻟﻘﻠﻮﻳﺔ/اﻟﺤﻤﻮﺿﺔ

pH
pH is the measure of the pH and alkalinity of the
soil where most arable land has an acidic
reaction suggesting that there is a lack of
calcium in the soil. Influence of pH on plant
growth and nutrient distribution. The pH value is
used to express the acidity of the soil, with a
value generally ranging from 3.5 to 8.5. On this
basis, the soil is divided into acid (pH = 3.5-5.8),
slightly acidic (pH = 5.8 - 6.5) and neutral
pH=(7). Alkalinity in the soil of Bahrain is
generally moderate.

 ﻫﻲ ﻧﺴﺒﺔ ﻗﻴﺎس ﻣﺪى ﺣﻤﻮﺿﺔ وﻗﻠﻮﻳﺔ اﻟﺘﺮﺑﺔ ﺣﻴﺚ أنpH
ﻣﻌﻈﻢ اراﺿﻲ اﻟﺼﺎﻟﺤﺔ ﻟﻠﺰراﻋﺔ ﻟﺪﻳﻬﺎ رد ﻓﻌﻞ ﺣﺎﻣﻀﻲ ﻣﻤﺎ
.ﻳﺸﻴﺮ إﻟﻰ أن ﻫﻨﺎك ﻧﻘﺺ ﻓﻲ اﻟﻜﺎﻟﺴﻴﻮم ﻓﻲ اﻟﺘﺮﺑﺔ

Nitrogen

ﻳﺸﻜﻞ اﻟﻨﺘﺮوﺟﻴﻦ ﻋﻨﺼﺮ ﻣﻬﻢ ﻟﻨﻤﻮ اﻟﻨﺒﺎت ﻟﻠﺘﻤﺜﻴﻞ اﻟﻀﻮﺋﻲ
واﻟﺘﻨﻔﺲ واﻧﺘﺎج اﻟﻴﺨﻀﻮر)ﻛ ُﻠﻮرُوﻓِ ﻴﻞ( وﻳﻌﻤﻞ اﻟﻨﻴﺘﺮوﺟﻴﻦ اﻟﻮﻓﻴﺮ
 ﻣﻦ ﻧﺎﺣﻴﺔ أﺧﺮى ﺗﺴﻬﻢ ﻗﻠﺔ،ﻋﻠﻰ ﺗﺸﺠﻴﻊ اﻟﻨﻤﻮ اﻟﻨﺸﻂ
 ﻛﻤﺎ ﻳﻜﻮن ﺣﺠﻢ،¼اﻟﻨﻴﺘﺮوﺟﻴﻦ ﻓﻲ ﻧﻤﻮ اﻟﻨﺒﺎت ﻧﻤﻮ ﺑﻄﻴﺌ¼ وﻣﺘﻘﺰﻣ
 وﻳﺼﺒﺢ اﻟﻨﺒﺎت،اﻋﻀﺎء اﻟﻨﺒﺎﺗﻴﺔ اﺧﺮى أﻗﻞ ﻣﻦ اﻟﺤﺠﻢ اﻟﻄﺒﻴﻌﻲ
.¼ﻣﺘﺨﺸﺒ
ﺗﺘﻤﻴﺰ اﻟﺘﺮﺑﺔ ﻓﻲ اﻟﺒﺤﺮﻳﻦ ﺑﺸﻜﻞ ﻋﺎم ﺑﻮﺟﻮد ﺗﺮﻛﻴﺰﻣﻨﺨﻔﺾ ﻣﻊ
.ﺟﻴﻮب ذات ﺗﺮﻛﻴﺰ ﻣﺘﻮﺳﻂ وﻋﺎﻟﻲ ﻟﻠﻨﺘﺮوﺟﻴﻦ ﻓﻴﻬﺎ

Nitrogen is an important component of plant
growth for photosynthesis, respiration and
chlorophyll production. Biodegradable nitrogen
is used to promote active growth. On the other
hand, nitrogen depletion contributes to slow
and shrinking plant growth and the size of other
plant organs is less than normal. The soil in
Bahrain is generally characterized by a low
concentration with medium and high nitrogen
concentration pockets.

Phosphorus
The importance of phosphorus in the soil stems
from its direct effect in the division of plant cells
and the formation of plant tissues. Phosphorus
is available at high concentrations in the soil of
Bahrain.

Potassium
The presence of potassium in moderate
amounts in the soil is beneficial to the general
health of the plant, but the quality in large
quantities negatively affects the absorption of
plant nutrients such as calcium, nitrogen and
magnesium. The soil of Bahrain is characterized
by a high level of potassium in general.

 وﻳﺘﻢ. ﻋﻠﻰ ﻧﻤﻮ اﻟﻨﺒﺎت وﺗﻮزﻳﻊ اﻟﻤﻮاد اﻟﻤﻐﺬﻳﺔ ﻓﻴﻪpH ﺗﺄﺛﺮ ﻧﺴﺒﺔ
( ﻟﻠﺘﻌﺒﻴﺮ ﻋﻦ ﺣﻤﻮﺿﺔpH) اﺳﺘﺨﺪام ﻗﻴﻤﺔ اﻟﺮﻗﻢ اﻟﻬﻴﺪروﺟﻴﻨﻲ
 ﻋﻠﻰ ﻫﺬا،8.5  إﻟﻰ3.5 اﻟﺘﺮﺑﺔ ﺣﻴﺚ ﺗﺘﺮاوح ﻗﻴﻤﺘﻪ ﻛﻘﺎﻋﺪة ﻋﺎﻣﺔ ﻣﻦ
 ﺣﻤﻀﻴﺔ، (pH = 3,5-5,8) اﺳﺎس ﺗﻨﻘﺴﻢ اﻟﺘﺮﺑﺔ إﻟﻰ ﺣﻤﺾ
ً ﻗﻠﻴ
.(pH =7) ( وﻣﺤﺎﻳﺪةpH = 5,8-6,5) ﻼ
.ﻧﺴﺒﺔ اﻟﻘﻠﻮﻳﺔ ﻓﻲ ﺗﺮﺑﺔ اﻟﺒﺤﺮﻳﻦ ﻣﺘﻮﺳﻄﺔ ﺑﺸﻜﻞ ﻋﺎم

اﻟﻨﺘﺮوﺟﻴﻦ

اﻟﻔﻮﺳﻔﻮر

أﻫﺪاف اﻟﻤﺸﺮوع
ﻧﺘﺎج ﺧﺮاﺋﻂ اﻟﺘﺮﺑﺔ ودراﺳﺔ اﻟﺘﻮزﻳﻊ اﻟﻨﻮﻋﻲÄ • ﻳﻬﺪف ﻫﺬا اﻟﻤﺸﺮوع
ﻟﻠﺘﺮﺑﺔ ﻣﻦ ﺣﻴﺚ اﻟﺨﺼﺎﺋﺺ اﻟﻔﻴﺰﻳﺎﺋﻴﺔ واﻟﻜﻴﻤﺎﺋﻴﺔ ﻋﻦ ﻃﺮﻳﻖ
اﺳﺘﺨﺪام اﻟﺼﻮر اﻟﻔﻀﺎﺋﻴﺔ اﻟﻤﺘﻌﺪدة اﻻﻃﻴﺎف وﺗﻘﻨﻴﺎت
.اﻻﺳﺘﺸﻌﺎر ﻋﻦ ﺑﻌﺪ واﻟﻤﺴﻮﺣﺎت
.• إﺟﺮاء اﻻﺑﺤﺎث واﻟﺪراﺳﺎت ﻓﻴﻤﺎ ﻳﺨﺺ اﻟﺨﺼﺎﺋﺺ اﻟﺰراﻋﻴﺔ ﻟﻠﺘﺮﺑﺔ
.• ﺗﺤﺪﻳﺪ اﻟﻤﻨﺎﻃﻖ اﻟﺠﻴﺪة ﻟﻠﺰراﻋﺔ
.• ﺗﺤﺪﻳﺪ اﻟﻤﻨﺎﻃﻖ اﻟﺼﺎﻟﺤﺔ ﻟﻠﺒﻨﺎء
• ﺗﻮﻓﻴﺮ ﺧﺮاﺋﻂ اﻟﺘﺮﺑﺔ ﻟﻠﺠﻬﺎت اﻟﺤﻜﻮﻣﻴﺔ ﻋﻦ ﻃﺮﻳﻖ ﻣﻨﺼﺔ ﻗﺎﻋﺪة
.اﻟﻤﻌﻠﻮﻣﺎت اﻟﺠﻐﺮاﻓﻴﺔ اﻟﻮﻃﻨﻴﺔ

اﻟﻤﻨﻬﺠﻴﺔ
اﻋﺘﻤﺪت اﻟﻤﻨﻬﺠﻴﺔ اﻟﺮﺋﻴﺴﻴﺔ ﻋﻠﻰ اﺳﺘﺨﺪام ﺗﻘﻨﻴﺎت اﻻﺳﺘﺸﻌﺎر
 ﻟﺘﺤﻠﻴﻞ واﺳﺘﺨﻼص ﺧﺮاﺋﻂ،ﻋﻦ ﺑﻌﺪ وإﺟﺮاء اﻟﻤﺴﻮﺣﺎت اﻟﻤﻴﺪاﻧﻴﺔ
: وﻓﻴﻤﺎ ﻳﻠﻲ ﺗﻔﺎﺻﻴﻞ اﻟﻤﻨﻬﺠﻴﺔ،ﻟﺨﺼﺎﺋﺺ اﻟﺘﺮﺑﺔ ﻟﻤﻤﻠﻜﺔ اﻟﺒﺤﺮﻳﻦ

 اﻟﺘﺼﻨﻴﻒ اوﻟﻲ ﻏﻴﺮ اﻟﻤﻮﺟﻪ.1
ﺗﻤﺖ اﻻﺳﺘﻌﺎﻧﺔ ﺑﺼﻮرة ﻓﻀﺎﺋﻴﺔ ﻣﺘﻌﺪدة اﻃﻴﺎف ﻟﻠﻤﺮﺋﻴﺔ
( وﻣﻦ ﺛﻢ ﺗﻢ ﻣﻌﺎﻟﺠﺔ اﻟﺼﻮرة اﻟﻔﻀﺎﺋﻴﺔLandsat 8) اﻟﻔﻀﺎﺋﻴﺔ
.ﻣﻦ ﻧﺎﺣﻴﺔ اﻟﺘﺼﻮﻳﺒﺎت اﻟﺨﺎﺻﺔ ﺑﺎﻟﻄﻘﺲ واﻟﻤﻌﺎﻟﺠﺔ اﻟﻤﻜﺎﻧﻴﺔ
وﺑﻌﺪ ذﻟﻚ ﺗﻢ ﻋﻤﻞ ﺗﺼﻨﻴﻒ أوﻟﻲ ﺑﺎﻻﻋﺘﻤﺎد ﻋﻠﻰ اﻻﻧﻌﻜﺎس
.اﻟﻄﻴﻔﻲ اﻟﺨﺎص ﺑﺸﺮاﺋﺢ اﻟﺼﻮرة اﻟﻔﻀﺎﺋﻴﺔ

 اﻟﻤﺴﻮح اﻟﻤﻴﺪاﻧﻴﺔ.2
ﺗﻢ إﻋﺪاد ﺧﺮاﺋﻂ اﻟﻤﺴﺢ اﻟﻤﻴﺪاﻧﻲ ﺑﻨﺎء ﻋﻠﻰ ﺧﺮﻳﻄﺔ اﻟﺘﺼﻨﻴﻒ
 ﻧﻘﻄﺔ ﺧﺎﺻﺔ ﺑﺎﻟﻤﺴﺢ اﻟﻤﻴﺪاﻧﻲ ﺗﻐﻄﻲ100  ﻛﻤﺎ ﺗﻢ اﻧﺘﺎج،اوﻟﻲ
 ﻋﻴﻨﺔ ﻣﻦ اﻟﺘﺮﺑﺔ وﻣﻦ ﺛﻢ ﻋﻤﻞ100 ﻣﻤﻠﻜﺔ اﻟﺒﺤﺮﻳﻦ ﻣﻦ ﺧﻼل أﺧﺬ
ﻳﺠﺎد اﻟﺨﺼﺎﺋﺺ اﻟﻔﻴﺰﻳﺎﺋﻴﺔ واﻟﻜﻴﻤﻴﺎﺋﻴﺔÄ ﺗﺤﺎﻟﻴﻞ ﻣﺨﺒﺮﻳﺔ ﺧﺎﺻﺔ
.ﻟﻠﺘﺮﺑﺔ وذﻟﻚ ﻣﻊ اﻟﺘﺮﻛﻴﺰ ﻋﻠﻰ اﻟﺨﺼﺎﺋﺺ اﻟﺨﺎﺻﺔ ﺑﺎﻟﺰراﻋﺔ

 اﻟﺘﺼﻨﻴﻒ اﻟﻤﻔﺼﻞ.3

ﺗﻢ اﻧﺘﺎج ﺧﺮاﺋﻂ ﺗﻔﺼﻴﻠﻴﺔ ﻟﺨﺼﺎﺋﺺ اﻟﺘﺮﺑﺔ اﻟﻜﻴﻤﺎﺋﻴﺔ واﻟﻔﻴﺰﻳﺎﺋﻴﺔ
وذﻟﻚ ﺑﻨﺎء ﻋﻠﻰ ﻧﺘﺎﺋﺞ اﻟﺘﺤﺎﻟﻴﻞ اﻟﻤﺨﺒﺮﻳﺔ اﻟﺨﺎﺻﺔ ﺑﺎﻟﻤﺴﻮﺣﺎت
.اﻟﻤﻴﺪاﻧﻴﺔ

اﻟﻨﺘﺎﺋﺞ

ﺗﻨﺒﻊ أﻫﻤﻴﺔ اﻟﻔﻮﺳﻔﻮر ﻓﻲ اﻟﺘﺮﺑﺔ ﻣﻦ ﺗﺄﺛﻴﺮه اﻟﻤﺒﺎﺷﺮ ﻓﻲ اﻧﻘﺴﺎم
 ﻳﺘﻮﻓﺮ اﻟﻔﻮﺳﻔﻮر ﺑﺘﺮﻛﻴﺰات.ﺧﻼﻳﺎ اﻟﻨﺒﺎت وﺗﻜﻮﻳﻦ اﻧﺴﺠﺔ اﻟﻨﺒﺎت
.ﻋﺎﻟﻴﺔ ﻓﻲ ﺗﺮﺑﺔ اﻟﺒﺤﺮﻳﻦ

:ﻓﻴﻤﺎ ﻳﻠﻲ ﻣﺠﻤﻮﻋﺔ ﻣﻦ اﻟﺨﺮاﺋﻂ ﺗﺒﻴﻦ اﻟﻨﺘﺎﺋﺞ اﻟﺮﺋﻴﺴﻴﺔ ﻟﻠﻤﺸﺮوع

اﻟﺒﻮﺗﺎﺳﻴﻮم

 ﻛﻤﺎ ﺗﻬﻴﻤﻦ،ﻳﻤﺜﻞ اﻟﺮﻣﻞ اﻟﻨﻮع اﻟﺴﺎﺋﺪ ﻣﻦ اﻟﺘﺮﺑﺔ وﻳﺘﺒﻌﻪ اﻟﺤﺼﻰ
اﻟﺘﺮﺑﺔ اﻟﺮﻣﻠﻴﺔ ﻓﻲ اﻟﻤﻨﺎﻃﻖ اﻟﺴﺎﺣﻠﻴﺔ واﻟﻤﻨﺨﻔﻀﺔ ﻓﻲ ﻣﻤﻠﻜﺔ
 ﺑﻴﻨﻤﺎ ﻳﻨﺘﺸﺮ اﻟﺤﺼﻰ ﻓﻲ اﻟﻤﻨﺎﻃﻖ اﻟﻤﺮﺗﻔﻌﺔ ﻣﺜﻞ ﻣﻨﻄﻘﺔ،اﻟﺒﺤﺮﻳﻦ
 وﺗﻨﺘﺸﺮ ﺟﻴﻮب ﻣﻦ اﻟﻄﻤﻲ واﻟﻄﻴﻦ.اﻟﺼﺨﻴﺮ واﻟﻤﻨﺎﻃﻖ اﻟﻤﺤﻴﻄﺔ
.ﻓﻲ اﻟﻤﻨﺎﻃﻖ اﻟﻮﺳﻄﻰ ﻣﻦ اﻟﻤﻤﻠﻜﺔ

وﺟﻮد اﻟﺒﻮﺗﺎﺳﻴﻮم ﺑﻜﻤﻴﺎت ﻣﻌﺘﺪﻟﺔ ﻓﻲ اﻟﺘﺮﺑﺔ ﻣﻔﻴﺪ ﻟﻠﺼﺤﺔ
 وﻟﻜﻦ وﺟﻮدة ﺑﻜﻤﻴﺎت ﻛﺒﻴﺮة ﻳﺆﺛﺮ ﺑﺸﻜﻞ ﺳﻠﺒﻲ،اﻟﻌﺎﻣﺔ ﻟﻠﻨﺒﺎت
ﻋﻠﻰ اﻣﺘﺼﺎص اﻟﻨﺒﺎت ﻟﻠﻤﻮاد اﻟﻐﺬاﺋﻴﺔ ﻣﺜﻞ اﻟﻜﺎﻟﺴﻴﻮم واﻟﻨﺘﺮوﺟﻴﻦ
 ﺗﺘﻤﻴﺰ ﺗﺮﺑﺔ اﻟﺒﺤﺮﻳﻦ ﺑﻤﺴﺘﻮى ﻋﺎﻟﻲ ﻟﻠﺒﻮﺗﺎﺳﻴﻮم.واﻟﻤﻐﻨﻴﺴﻴﻮم
.ﺑﺸﻜﻞ ﻋﺎم

ﻧﻮع اﻟﺘﺮﺑﺔ

Plasticity is the measure of soil susceptibility to

For more information please visit
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