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ABSTRACT 

Field experiments were conducted in 2015 – 2016 winter season, at wadi 

El- Raml area. Wadi El – Raml is located southwest, Mersa Matruh city, 

Egypt. Slope of the experimental site is about 5 percent in south – north 

direction. The treatments were as follows: Bare soil, traditional cultivation 

without soil conditioners, cultivation with Ceramic conditioner at rate of 20, 

40, and 80 t.fed-1, cultivation with bokashi conditioner at rate of 20, 40, and 

80 t.fed-1 and coal ash conditioner at rate of 20, 40, and 80 t.fed-1. The total 

number of treatments was 11. Each treatment was replicated 3 times. The soil 

conditioners was added on the soil surface after carrying out tillage operation 

and then mixed with the soil surface layer. Thirty-three bounded plots having 

edges of soil with approximately 20 cm height were used to determine soil 

loss associated with runoff. Each plot was 21 m length and 2 m width. At the 

down slope end, Gerlash trough were placed, 0.5 m long and 0.2 m wide, 

closed at the sides and covered with movable lid. An outlet pipe extended 

from the base of the gutter to the collection containers present below the soil 

surface. Rainfall amounts, duration, and intensity were measured for every 

rainstorm with an automatic rain gauge at the site of experiment. The amount 

of soil loss and runoff water for every rainstorm was determined by 

maintaining the containers undisturbed for a sufficient time, so that, the solid 

constituents in the runoff water could precipitate. The precipitated solids were 

collected and measured gravimetrically after drying at 105°C overnight.  

Soils of wadi El Raml are mainly sandy loam in texture with deep soil 

profile. The climatic conditions of the area is defined as arid Mediterranean 

type, it is characterized by short rainy seasons during October to March. 

About 75 percent of the total annual rainfall as recorded from November to 

February. The remaining period of the year is characterized by long dry 
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season (6-7months), except for few rainy storms in April, May and 

September. The average annual rainfall is 175.4mm. the  effective storms 

were sex storms the runoff coefficient of 3% seams reassemble. However, the 

lowest runoff yield was obtained when adding Bokashi conditioner with rate 

of 80 t.fed-1 under all storms,). It is clear that runoff values associated with 

bare soil were higher than those for the soil treated by non-traditional soil 

conditioners. From another point, Ceramic conditioner added on the soil 

surface with the rate of 20, 40 and 80t.fed-1 led to reduce runoff by 37, 49 

and 56.5%, respectively, as compared with cultivated soil . With respect to 

adding bokashi as soil conditioner on the soil surface with the rate 20, 40 and 

80 t.fed-1, runoff values under all storms was reduced to 45.2, 59.6 and 

67.7%, respectively, The influence of the applied traditional cultivation and 

applied some soil conditioners on the amount of soil loss under natural 

rainfall. The highest rates of soil losses resulted from bare soil treatment 1.23 

ton/fed. Year this rate lies within the permissible limits of soil loss by erosion, 

which range from 1 to 5 tams per acre per yeas, With respect to planting 

without soil conditioners, it is clear that such practice reduced the amount of 

soil loss by 24.2% relative to that for bare soil treatment, This behavior could 

be attributed to the fact that plants protect a portion of the soil surface from 

the energy of rainfall impact, thereby, soil detachment decreased. Growing 

plants also create obstructions to eater flow over land, slowing down runoff 

velocity and consequently its carrying capacity and thus, reducing soil loss.  

Key words: Water Erosion - Erosion Risks – Runoff – Soil Loss - Rainfall 
 

INTRODUCTION 

The semi-arid areas surrounding the Mediterranean Sea is seriously 

affected by soil degradation and desertification. Water erosion is the main 

degradation process, while human pressure, the reduction of plant cover and 

the nature of the parent material are the main causes of soil erosion, United 

Nation (1992). Bay Ram et al. (2003) and Rousseva et al. (2010) stated that 

soil erosion is one of the biggest global environmental problems resulting in 

both on-site and off-site effects. Soil erosion leads to decrease of rooting 
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depth, amount of nutrients and available soil water; decline in organic matter; 

loss of biodiversity; and degradation of soil structure and soil crusting. Soil 

erosion has accelerated ino most parts of worlds especially in developing 

courtries.  

Water erosion occurs on bare, sloping land when intense rainfall rates 

exceed a soil’s infiltration capacity and runoff begins. The water concentrates 

into tiny streamlets, which detach the saturated soil and transport the particles 

downhill. Runoff water gains more energy as it moves down the slope, 

scouring away more soil and also carrying more agricultural chemicals and 

nutrients, which end up in streams, lakes, and estuaries Reduced soil health in 

many of our agricultural and urban watersheds has resulted in increased 

runoff during intense rainfall and increased problems with flooding. In 

addition, the lower infiltration capacity of degraded soils reduces the amount 

of water that is available to plants, as well as the amount that percolates 

through the soil into underground aquifers. This reduction in underground 

water recharge results in streams drying up during drought periods. 

Watersheds with degraded soils thus experience lower stream flow during dry 

seasons and increased flooding during times of high rainfall. Vegetation types 

widely differ in their efficiency to counteract soil erosion. Characteristics of 

vegetation affecting soil erosion include canopy characteristics such as leaf 

size, leaf area, leaf orientation, canopy cover, root characteristics such as soil 

binding capacity and plant density. Some cropping system effectively reduces 

erosion, but some others may enhance it. For example, erosion on plots 22.6 

m long with an 8% slope had about 1,000 times more erosion when in 

continuous corn as compared with continuous bluegrass (Foth 1990). 
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Soil erosion by water accounts for 75% of strongly degraded soils in the 

world (Jie et al., 2002) Both wind and water erosion are the dominant types of 

soil degradation worldwide accounting for over 50% of the world’s land (Bot 

et al., 2000, Jie et al., 2002. Soil conditioner is a product that is added to soil 

led to improve the soil quality. Soil conditioners can be used to rebuild soils, 

which have been damaged by improper management, to make poor soils more 

usable, and to maintain soils in peak condition. Major problems encountered 

in the present day agriculture are low soil fertility and inadequate water 

retention. Wind erosion, water erosion, drought and loss of irrigation water 

and plant nutrients are also other probable reasons. Adding soil polymers to 

the soil surface can serve as an option to prevent soil erosion. Small amounts 

of negative polymers (< 20 kg/ha) with very high molecular weight (10 

million g/mol—20 million g/mol), added to the soil surface, either in solution 

or dry, are effective in preventing particles detachment and hydraulic shear 

stress. The use of polymers to prevent furrow erosion is already practiced on 

> 1 million ha. Applying dissolved PAM to the soil surface was effective in 

preventing runoff and erosion. However, this practice is difficult to apply 

under rain-fed conditions. The efficiency of spreading dry PAM, mixed with 

gypsum or soil material, in preventing erosion under rain-fed conditions is in 

its early stages of research. Further research is needed to fully understand and 

establish whether their use for agricultural and environmental purposes is 

economically feasible. 
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MATERIALS AND METHODS 

Field experiments were carried out at Wadi El-Raml, which located in 

Northwestern Coast Zone, Matrouh, Egypt. The slope of soil surface is 5% in 

south- north direction, which determined by Abney Level instrument through 

taking the soil surface elevation every 5m from the middle of each site. 

Surface soil samples (0 - 30cm) were randomly taken. Particle size 

distribution using the pipette method, Soil reaction (PH), electrical 

conductivity (EC), organic matter (OM), cation exchange capacity (CEC) , 

calcium carbonates (CaCO3), total nitrogen (TN), available phosphors (AV.P) 

and exchangeable potassium (Ex.K) were determined according to Page et al. 

(1982) and Klute (1986). Soil bulk density and soil moisture were measured 

by a core sample according to Klute (1986) method. Location map of the 

study area was shown in Fig. (1). The amount of rainfall during the winter 

season 2015/2016, at the experimental site at wadi El-Raml, NWCZ of Egypt 

was measured with an automatic rain gauge (digital instrument). Rainfall 

amounts, duration, and intensity were measured for every rainstorm with an 

automatic rain gauge at the site of experiment. The field experiments were 

conducted during winter season 2015 / 2016.  Chisel plow was used to 

operate soil tillage before adding non-traditional soil conditioners. The 

experimental area was about 1500m
2
 approximately. The experimental field 

was divided into plots (2 X 21m) with slope of 5%, according to Hudson 

(1993). 
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Fig. (1): Location map of the experimental site at Wadi El-Raml, NWCZ of 

Egypt. 
 

The total number of treatments was 11. Each treatment was replicated 3 

times. Thirty-three equal plots (42m
2
) having edges of soil with 

approximately 20 cm height were used to determine soil loss associated with 

runoff. The distance between treatments was kept at 2m, which created a 

buffer zone area. Each treatment was surrounded by the earth hurdles height 

of 20cm. Non-traditional soil conditioners; i.e. Ceramic, Bokashi and Coal 

ash conditioners with rate of 20, 40, and 80t.fed
-1

, was added on the soil 

surface after carry out tillage operation and then mixed with the soil surface 

layer.  The treatments were as follows: Bare soil, traditional cultivation 

without soil conditioners, cultivation with Ceramic conditioner at rate of 20, 

40, and 80t.fed
-1

, cultivation with Bokashi conditioner at rate of 20, 40, and 

80t.fed
-1 

and Coal ash conditioner at rate of 20, 40, and 80t.fed
-1

. Figur (6,) 
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illustrate the experimental field design and treatments used for rainwater 

harvesting at wadi El-Raml, NWCZ of Egypt. At the down slope end, Gerlash 

trough, Morgan (2005), were placed, 0.5 m long and 0.2 m wide, closed at the 

sides and covered with movable lid to collect the surface runoff and 

suspended eroded materials after each effective rainfall event, as shown in 

Fig. (12). An outlet pipe extended from the base of the gutter to the collection 

containers present below the soil surface. The amount of soil loss and runoff 

water for every rainstorm were determined by maintaining the containers 

undisturbed for a sufficient time, so that, the solid constituents in the runoff 

water could precipitate. The precipitated solids were collected and measured 

gravimetrically after drying at the 105°C overnight. 

 

RESULTS AND DISCUSSION 

The results of the soil analysis for some physical and chemical properties 

of the experimental site at Wadi-El-Raml are given in Tables (1A, 1b). It is 

clear that the soil of Wadi El-Raml is sandy loam in texture and calcareous, 

where CaCO3 content vary between 9.72 to 11.78% for different soil layers. 

The average bulk density is 1.4g.cm
-3

, approximately, for all soil layers. In 

addition, the data indicate that the soil is non-saline, where its electrical 

conductivity ranged between 0.85 and 1.14 ds.m
-1 

for different soil layers. 

The dominant cations, are sodium followed by calcium, while the dominant 

anions are chloride followed by sulphate. The CEC values vary from 13.0 to 

15.1meq.100g
-1

 (cmol.kg
-1

) for different soil layers. The soil is poor in 

organic matter, where its values varied from 0.15 to 0.22% for different soil 

layers. The values of total nitrogen, available phosphorous and exchangeable 
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potassium are very low, where it their values varied from 0.02 to 0.05, 0.7 to 

0.81 and from 0.4 to 0.55, respectively. From the abovementioned data, it can 

beconcluded that the soil of the experimental site at Wadi El-Raml is shallow, 

sandy clay loam in texture, calcareous, non-saline, poor in organic matter and 

low in fertility. Therefore, conserving these soils from water erosion hazards 

is very important challenge to combat the desertification, especially under 

North Western Coast Zone environment.  

Precipitation Events Characterizes: 

The depth and daily rainfall distribution during the study periods for the 

experimental site are given in Table (2). The rainy day is defined when the 

rainfall was < 1 mm, Climatological Normals for the Arab Republic of Egypt 

(1979), thus, the total annual rainfall during the study period for winter 

season of 2015 – 2016  was 186.1 mm. Eleven storms occurred in the winter 

season of 2015 – 2016. Six storms were effective as they caused runoff and 

consequently soil loss, where the depth of rain was greater than 10mm. The 

total depth of rainfall for the six storms was 87.3%, and represented about 

47% of the total rain that fall on the winter season 2015 / 2016. Rainfall 

intensities for the effective storms varied between 3.7 to 9.7 mm/hr. 

Therefore, it is anticipated that there was relation between the depth of 

rainfall and water erosion. Hence, as the amount of rainfall increased runoff 

increased and vice versa. On the contrary, there was no relation between the 

number of rainy days and water erosion under the prevailing conditions 

during the present study. It is clear that runoff occurred when the depth of 

rainfall of the individual storm at any intensity exceeded 10mm. Similar 
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results are confirmed with that reported by Hudson (1981). It is also evident 

that rainfall intensity gave no indication to the amount of runoff caused by the 

effective storm. From abovementioned data, there are relationship between 

rainfall intensity for the effective storms and both runoff and soils loss. To 

delineate such relationships under the various conditions, the discussion will 

be presented as follows:    

Table (1): Some physical and chemical properties of the studied soil at Wadi 

El- Raml area, NWCZ of Egypt. 

 

 

 

 



J. Environ. Sci. 

Institute of Environmental Studies and Research – Ain Shams University 

 

Vol. 40, No.1, Dec. 2017 154 

Table (2):  Daily distribution of rainfall during the winter seaso (2015/2016). 

Rainfall (mm) Rainfall season (2015-2016 

Data storm Traditional 
cultivation 

Bare 
soil 

Rainfall 

intensity 
(mm/hr) 

Duration 

(hr) 

Depth 

(mm) 

- - 0.2 11.2 2.4 5-11-2015 

0.76 0.84 3.7 6 22.4 18-11-2015 

- - 0.3 10 3.1 21-11-2015 

- - 0.1 14 1.8 2-12-2015 

0,86 0.94 4.3 6.3 26.8 9-12-2015 

0.94 1.2 6 4.7 28.4 31-12-2015 

1.22 1.6 9.7 3.8 36.9 5-1-2016 

0.72 0.92 4 5 20.2 17-1-2016 

0.92 1.4 7.4 3.7 27.5 23-1-2016 

- - 1.4 6 8.7 16-1-2016 

- - 0.9 8.2 7.9 18-3-2016 

5.42 6.9   186.1 total 
 

Runoff Yield: Table (3) shows the influence of some non-traditional soil 

conditioners on the surface water runoff. Data reveal that the total depth of 

surface runoff or runoff yield from the bare soil treatment, i.e. control 

treatment, reached 6.90mm during winter season 2015/2016. This indicates 

that the average runoff coefficient approaches 3.75%, i.e. how much of the 

rainfall run over the soil surface. Data in Table (3) illustrate that under all 

treatments increase of effective rainfall led to increase the rate of runoff. Data 

in Table (3) indicate that runoff was reduced to 22.3% with traditional 

cultivation without conditioners as compared to bare soil .These findings are 

in agreement with Viertman (1989), who mentioned that under the conditions 

of North Western Coast region of Egypt, the runoff coefficient of 3% seems 
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reassemble. However, the lowest runoff yield was obtained when adding 

Bokashi conditioner with rate of 80 t.fed
-1

 under all storms. It is clear that 

runoff values associated with bare soil was higher than that for the soil treated 

by non-traditional soil conditioners. From another point, ceramic conditioner 

added on the soil surface with the rate of 20, 40 and 80 t.fed
-1

 led to reduce 

runoff by 37, 49 and 56%, respectively, as compared with cultivated soil . 

With respect to adding bokashi as soil conditioner on the soil surface with the 

rate 20, 40 and 80 t.fed
-1

, runoff values under all storms reduced to 45, 60 and 

67.7%, respectively, as compared with cultivated soil. Similar results were 

showed by Morgan (2005) and Playford et al. (1993); they reported that 

canopy and adding coal ash as soil conditioners reduced runoff. 

Table (3): Effect of non- traditional soil conditioners on surface water runoff 

(mm) during winter season 2015/2016 at Wadi El-Raml area. 
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With regard to coal ash as soil conditioner under all storms, it is clear that 

runoff values reduced by 2.4, 17.9 and 26.0%, respectively, by adding it by 

rate of 20, 40 and 80 t.fed
-1

 as compared to cultivated soil treatment. Similar 

findings were obtained by Edwards et al. (1994); they stated that soil 

erodibility means the susceptibility of soil to erosive forces of raindrops 

impact and overland flow. Because soil erodibility is closely related to 

dynamic soil properties, so they suggest that soil erodibility exhibits temporal 

variations during storm event and can reduce it with adding soil conditioners.  

Soil loss: The most important hazards results from water erosion is the 

removed of soil from eroding surface. It is known that detachment and 

transport process of water erosion occur by raindrops and runoff. In this part, 

the amount of soil loss affected by cultivation and some soil conditioners has 

been discussed as fallows: 

The influence of the applied traditional cultivation and applied some soil 

conditioners on the amount of soil loss under natural rainfall is given in Table 

(4). The highest rates of soil losses resulted from bare soil treatment 1.23 

ton/fed. Year this rate lies within the permissible limits of soil loss by erosion, 

which range from 1 to 5 tams per acre per years, Hudson (1981) and Morgan 

(2005). With respect to planting without soil conditioners, it is clear that such 

method reduced the amount of soil loss by 24.2% relative to that for bare soil 

treatment, Table (4). This behavior could be attributed to the fact that plants 

protect a portion of the soil surface from the energy of rainfall impact, 

thereby, soil detachment decreased. Growing plants also create obstructions 

to eater flow over land, slowing down runoff velocity and consequently its 
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carrying capacity and thus, reducing soil loss. Similar results were obtained 

by Gumbs and Lindsay (1982). 

Table (4) also reveals that applied coal ash soil conditioner on soil 

surface with the rate of 20,40 and 80 ton/fed reduced soil loss by 17.9 28.9 

and 36.9% as compared with that for cultivated soil treatment, receptivity. 

The bokashi conditioner applied with the rates of 20, 40 and 80 ton/fed 

reduced soil loss by 55.8, 66.9 and 77.6% relative to cultivated soil treatment. 

Table (4) also revealed that applying Ceramic conditioner with the rate of 20, 

40 and 80 ton/fed led to reduce soil loss by 48.3, 56.3 and 59.1% as compared 

with that for cultivated soil treatment. In this respect, Meyer et al. (1970) and 

Morgan (2005) mentioned that the application of 20 and 40 metric ton/ha as 

soil conditioner decreased soil loss to one – third of that from in traditional 

treatment. The data presented in Table (4) reveal that the relative 

effectiveness of soil conditioners on reducing the rate of soil erosion under 

the conditions of wadi El-Raml soil could be arranged in the flowing 

descending order bare soil - traditional cultivation without soil conditioners - 

cultivation with Coal ash conditioner at rate of 20t.fed
-1

 > cultivation with 

Coal ash conditioner at rate of 40t.fed
-1

 - cultivation with Coal ash 

conditioner at rate of 80t.fed
-1 

- cultivation with Ceramic conditioner at rate of 

20t.fed
-1 

- cultivation with Bokashi conditioner at rate of 20t.fed
-1 

- cultivation 

with Ceramic conditioner at rate of 40t.fed
-1 

-  cultivation with Ceramic 

conditioner at rate of 80t.fed
-1

 - cultivation with Bokashi conditioner at rate of 

40t.fed
-1 

- cultivation with Bokashi conditioner at rate of 80t.fed
-1

, 

respectively. From another point, the annual rate of surface water runoff or 

soil loss from the studied treatments followed the order: bokashi conditioner - 
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Ceramic conditioner - Coal ash conditioner - cultivation without conditioners 

- bare soil. Therefore, the role of soil conditioner in controlling water erosion 

hazards under environment of North Western Coast Zone of Egypt at any rate 

followed the order: bokashi conditioner - Ceramic conditioner - Coal ash 

conditioner, approximately. 

Table (4): Effect of Non- traditional soil conditioners on soil loss rate 

(kg.fed
-1

) under during winter season 2015/2016 at Wadi El-Ra 

 
Therefore, it can be concluded that using non- traditional conditioners, 

such as bokashi, ceramic or coal ash, with cultivation under environment of 

North Western Coast Zone of Egypt will combat the hazards of water erosion. 

The bokashi conditioner at rate of 80t.fed
-1 

is considered the best conditioner 

for controlling water erosion hazards, where the annual reduction in surface 

water runoff and soil loss reached 75 and 88%, respectively, as compared to 

that for bare soil. 
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 تقييم مخاطر الانجراف بالمياه في بعض وديان الساحل الشمالي الغربي مصر
                        [7] 

 (1)مهاشسهام أحمد  -(2)علاء الدين عبدالفتاح -(1)صاصقهشام إبراهيم ال
 (2)الشربيني محمدجلال 

 مركز بحوث الصحراء( 2، جامعة عين شمس البيئية معهد الدراسات والبحوث( 1
 

 المستخلص
يقع وادي الرمل . في منطقة وادي الرمل 2112 - 2112أجريت تجارب حقلية في موسم الشتاء 
في المائة في الاتجاه  2ويبلغ ميل المنحدر التجريبي نحو . جنوب غرب مدينة مرسى مطروح، مصر

فة التربة البور، الزراعة التقليدية بدون اضا: كانت المعاملة على النحو التالي. الجنوبي الشمالي
فدان، الزراعة بمحسن / طن 01،01، 21محسنات التربة، الزراعة بمجسن  السيراميك بمعدل 

. فدان / طن 01، و 01، 21فدان و محسن رماد الفحم بمعدل / طن 01،01، 21بوكاشي بمعدل 
التربة على  محسناتتم إضافة . مرات 3تم تكرار كل معاملة . 11وكان العدد الإجمالي للمعاملات 

تم استخدام ثلاث وثلاثين قطعة . لتربة بعد تنفيذ عملية الحراثة ثم تخلط مع طبقة سطح التربةسطح ا
سم لتحديد خسارة التربة المرتبطة  21أرض محصورة ذات حواف من التربة مع ارتفاع حوالي 

في نهاية المنحدر السفلي، . متر 2متر وعرض  21وكانت كل قطعة أرض . بالجريان السطحي
. متر، مغلقة على الجانبين ومغطاة غطاء متحرك 1.2متر وعرض  1.2ض جيرلاش، وضعت الحو 

تم قياس . أنبوب مخرج ممتد من قاعدة المزراب إلى حاويات التجميع الموجودة تحت سطح التربة
تم . كميات الأمطار، ومدتها، وكثافتها لكل عاصفة ممطرة مع مقياس المطر التلقائي في موقع التجربة

ار فقدان التربة ومياه الجريان السطحي لكل عاصفة ممطرة عن طريق الحفاظ على تحديد مقد
تم جمع المواد . المكونات الصلبة في مياه الجريانتترسب الحاويات دون عائق لفترة كافية، بحيث 

 .درجة مئوية خلال الليل 112قياسها بشكل جاف بعد التجفيف عند وتم الصلبة 
وتعرف الظروف المناخية للمنطقة . لطمي في الملمس مع التربة العميقةالتربة هي أساسا الرملية ا

/ الأبيض المتوسط القاحلة، وتتميز بمواسم الأمطار القصيرة خلال تشرين الأول  بأنها نوع البحر
فى المائة من اجمالى هطول الامطار السنوى فى  52وقد سجل حوالى . مارس/ أكتوبر إلى آذار 

، (أشهر 5-2)وتتميز الفترة المتبقية من السنة بموسم جفاف طويل . ى فبرايرالفترة من نوفمبر ال
المتوسط في هذا . سبتمبر/ مايو وأيلول / أبريل وأيار / باستثناء بعض العواصف الممطرة في نيسان 

تموز، وكانت العواصف الفعالة / مم أكبر كمية لهطول الأمطار تحدث في يوليو  1الشهر هو 
ومع ذلك، تم الحصول على أدنى . ٪ طبقات إعادة تجميع3ية معامل الجريان من العواصف الجنس

ومن (. تحت جميع العواصف، للفدان/ طن 01بوكاشي بمعدل  محسنالعائد من الجريان عند إضافة 
الواضح أن قيم الجريان السطحي المقترنة بالتربة العارية كانت أعلى من قيم التربة المستخدمة في 

المضافة على سطح  السيراميك محسن ومن جهة أخرى، أدى. التربة غير التقليدية محسناتأجهزة 
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٪ 22و  04و  35إلى تقليل الجريان السطحي بنسبة  للفدان /طن 01و  01و  21التربة بمعدل 
 حسنوفيما يتعلق بإضافة بوكاشي كم. المزروعة بدون اضافة محسناتعلى التوالي مقارنة بالتربة 

، انخفضت قيم الجريان السطحي للفدان/ طن 01و  01و  21ى سطح التربة مع معدل للتربة عل
٪ على التوالي، تأثير الزراعة التقليدية المطبقة 25.5و  24.2، 02.2تحت جميع العواصف إلى 

وقد نتجت أعلى . وتطبيق بعض أجهزة تكييف التربة على كمية فقدان التربة تحت الأمطار الطبيعية
سنة تندرج هذه النسبة ضمن . للفدان/ طن  1.23التربة العارية  معاملةن التربة عن معدلات فقدا

درجات لكل فدان في  2إلى  1الحدود المسموح بها لفقدان التربة عن طريق التعرية التي تتراوح من 
 التربة، فمن الواضح أن هذه الطريقة خفضت كمية فقدان محسناتالسنة، وفيما يتعلق بالزراعة بدون 

٪ إلى ذلك لمعالجة التربة العارية، ويمكن أن يعزى هذا السلوك إلى حقيقة أن 20.2التربة بنسبة 
. النباتات تحمي جزءا من سطح التربة من الطاقة من تأثير الأمطار، وبالتالي، انخفضت مفرزة التربة

طاء سرعة كما أن النباتات المزروعة تخلق عوائق لتدفق الآكل على الأرض، مما يؤدي إلى إب
 .الجريان وبالتالي القدرة على حملها وبالتالي تقليل فقدان التربة

 –فاقد التربة  –الجريان السطحي  –مخاطر الإنجراف  –نجراف التربة بالماء ا :الكلمات المفتاحية
 .هطول الامطار

 
 


