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ABSTRACT  
 

Two field experiments were conducted at Wadi Hashem at the North Western coast of Egypt  to 
develop a simple technique for establishing some species of Atriplex seedlings, (Atriplex nummularia Lindley, 
Atriplex leucoclada Boiss and Atriplex halimus L.), and some natural vegetative cover  under contour farm 
condition. In this region, water is the main limiting factor for upgrading rainfed agriculture. For such areas 
integrated watershed management is recognized as a potential approach for agriculture growth and rehabilitation 
of fragile and degraded lands. The main objectives of this research were to develop a simple technique for 
establishing Atriplex seedlings and to evaluate the browse production under natural precipitation as compared 
with shrubs receiving additional harvested water. Rain use efficiency for fresh yield of Rimth plant were 
average 36 and 200 g\20m2 for strictly rainfed conditions and additional harvested water, respectively at the first 
year (2012).  While, recorded 40 and 220 g \ 20 m2 in the same conditions at the second year (2013), 
respectively. The Rimth plant excel in density, coverage, abundance and fresh yield in the contour of agriculture 
(0.04 plant / 20 m2, 3.07%, 17.37 % and 220 g / 20 m2) so than in agriculture without contour lines 0.03 plant/20 
m2, 0.65%, 17% and 36g/20m2, respectively. Additional harvested water in small amounts from macro-
catchments had a substantial effect on shrub survival, biomass production and water use efficiency. 
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Introduction 
 

Most of the arid and semi-arid zones of the Mediterranean region are rangelands and characterized by 
wide variability in rainfall and temperature. The low amount and poor temporal and spatial distribution of 
rainfall have a great effect on production and composition of vegetation (FAO, 1995). Drought is common, 
resulting reduction in forage and crop productivity and water scarcity. In the Mediterranean region, the increase 
in human population has increased demand for meat, in turn causing a major increase in livestock numbers, 
especially sheep. The escalating demand on forage for grazing animals exceeds the potential productivity of 
grazing resources. This resulted in increasing barley cultivation, using lands from steppe and desert rangelands. 
The increase in grazing pressure and cultivation of traditional and fragile grazing lands led to severe degradation 
of these grazing resources. Serious declines in productivity have occurred over extensive areas of desert 
rangelands. This decline takes the form of depletion of high fodder value species and their replacement by plants 
that are less productive, less palatable, and less nutritious than the original plants (Juneidi and Abu-Zanat, 
1993). Thus, artificial revegetation is thought to be the remedy for rehabilitation of these degraded rangelands. 
Rangelands represent the main source of forage plants and animal products as well. Generally, forage (fodder) 
crop production plays an important and effective role in agriculture economical development. The main and 
most traditional approach to livestock production in the north eastern coast of Egypt is grazing desert rangeland 
year-round, but mostly during a period of 3 to 4 months of better rangeland productivity. Fodders are the most 
valuable and cheapest source of food for livestock having rich source of metabolizable energy, nutrient 
elements, carbohydrates and protein. With quality nutritional fodder, milk production can be increased up to 
100% (Maurice et al., 1985). Generally, good quality forage is high in protein and digestible nutrients, and low 
in fiber and lignin. Important challenges in the development of Wadi Hashem include combating desertification 
and controlling the degradation of its natural resources. One of the most effective ways of rehabilitating these 
depleted rangelands is the planting of saltbushes Atriplex species which are the most planted native species in 
this region (Al-Tabini et al., 2008). Revegetation of degraded rangelands by the use of drought tolerant species 
was considered an important method (Prider and Facelli, 2004). The method of furnishing supplemental forage 
involves establishment of nutritious, drought tolerant shrubs in what could be utilized in various ways, at 
different times of the year depending on what the adjacent range conditions are at any given times and what the 
livestock requirements. Water scarcity, land degradation and productivity loss are major challenges to the 
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eradication of poverty. The ground- water which is the main source of water for irrigation and drinking is fast 
declining. To improve groundwater and to sustain agricultural productivity, effective management and efficient 
utilization of rainwater is essential, (Rockström, et al., 2010).  For these regions, integrated watershed 
management has been proposed and adopted to address the issues related to sustainable agricultural productivity 
at enhanced level, conservation of soil and water to provide improved livelihood opportunities to farmers 
Government of India, New Delhi, (2008).  

Several studies had been conducted to determine the impact of integrated watershed programs on 
agricultural productivity and farmers’ livelihoods (Hanumantha Rao, 2000, Kerr et al., (2000), Reddy, 2000, and 
Wani et al., 2011),  Most of these studies reported multiple benefits from the integrated watershed program in 
terms of water avail- ability, soil loss, agricultural productivity, income and environmental and ecological status, 
Joshi et al., (2008), Shiferaw, (2004).  Also in the past, most of studies focused on assessing biophysical, socio- 
economic or environmental effects. The studies covering the impact of integrated watershed program on all the 
three major aspects related to biophysical, socioeconomic and environmental quality in the SAT regions were 
indeed limited, (Palanisami, 2004).  The objective of this paper is to re- port on effects of integrated watershed 
program on bio- physical, socio-economic, environmental and ecological changes at the watershed level in low 
rainfall areas of eastern Rajasthan, India. Therefore, paper focuses on watershed impacts on groundwater 
recharge and availability, irrigated area, crops and cropping systems, productivity and production of major 
crops, crop diversification and yield gaps, poverty and income status, food security, livestock production and 
ruminants, employment opportunities and migration of population, runoff and soil loss, vegetation cover, land 
degradation and biodiversity. Contour farm is a promising method for developing method for development of 
water resources in the arid environment where much pressure is exerted on the ground water (Ahmed et al, 
(2007). Among the widely used microcatchment water harvesting technique are contour ridges, (Oweis and 
Hachum, 2004) who mentioned that after transplantation, rainwater harvesting can be used to speed up shrub 
establishment and deep root development and to reduce the mortality rate.  

Hence, this study was conducted at Wadi Hashem to measure the growth, productivity and chemical 
content of Atriplex species under contour farm condition in Wadi Hashem at the North Western coast of Egypt. 

 

Material and Methods 

Study area:       
        The present investigation was carried out at Ras El-Hakma area (Wadi Hashem) in the North Western 
Coast of Egypt during the period extended from autumn 2012 till spring 2013 under rainfed conditions. It lies 
between latitude N 31 28 61. 8 and longitude E 26 38 64.8 with total area of 0.62718 km2.  
       Plateau is a synthetic main unit and which receives rainwater and recharging lines and Drainage basins 
during the winter. And extends the plateau synthetics of Qattara Depression south to the plain Alipidmonty 
north and the high plateau between 130 m to the south ranges at the source of the valley and ranging north to 
100 m at the northern edge of the plateau which overlooks the plain Alipidmonta, characterized by the surface of 
the plateau severe slopes in the Wadi Hashem (33.67 m / km). Represent plateau area .62718 km 2 by 41.67% 0 
and is a plateau synthetics of the most important geomorphological units that have a role in water harvesting as 
it receives rainwater that collects and descend then to the valleys and limits the plateau from the north edge of 
the synthetic rock easy header above the surface Alipidmonta.  

This investigation aimed to study the vegetation characteristics, Botanical composition, palatability and 
Natural vegetation parameters of some plant communities as affected by contour line cultivated with Atriplex 
species (A. halimus, A. nummilaria and A. lecoculada.).  
 
Climate: 

                The study area was classified as arid with mild winter and warm summer. The distribution of main annual 
rainfall in Egypt shows a maximum rate over the Mediterranean coast with a rapid decrease toward the south. 
Data in Table (1) show the amount of precipitations in the second year (2013) was higher than the first year 
(2012), 54.5 and 49.1 mm, respectively. 

 
 
 
 
 
 
 
 
 
 
 



Middle East J. Appl. Sci.., 5(3): 676-686, 2015 
ISSN 2077-4613 

 

678  

 
Table 1: Monthly averages of climatic factors at Ras El-Hakma region during 2012 and 2013. 

periods                        2012                            2013   

Climatic factors 
Air temperature ( co ) 

WSms-1 
P 

mm 
Air temperature ( co ) WSms-

1 
P 

mm Max Min Mean Max Min Mean 
January 19.2 14.7 17.0 7.3 4.28 17.0 12.6 14.8 7.8 5.52 
February 19.3 14.8 17.0 8.3 5.12 17.2 12.7 15.0 7.2 4.97 
March 20.6 15.7 18.2 7.9 3.96 19.0 15.0 17.0 8.2 4.39 
April 22.7 17.8 20.3 9.4 4.72 24.8 19.3 22.0 7.1 4.41 
May 25.5 20.6 23.0 10.5 4.09 26.5 21.7 24.0 10.7 3.95 
June 28.1 24.1 26.0 12.0 3.65 28.7 24.6 26.7 12.3 3.83 
July 30.6 26.4 29.0 23.3 3.56 29.4 26.7 28.0 14.8 3.60 
August 30.2 26.6 28.4 13.5 3.46 32.3 19.4 27.1 2.7 0.00 
September 29.6 25.6 28.0 12.9 3.66 36.3 17.3 25.4 2.4 0.00 
October 26.7 22.5 24.6 21.4 3.51 32.4 16.2 23.6 2.2 2.40 
November 21.1 16.8 19.0 8.3 4.28 32.5 11.5 20.1 2.2 7.80 
December 19.4 14.8 17.1 7.5 4.77 28.4 7.6 15.7 3.6 13.60 
Mean 24.4 20.0 22.3 11.9 4.1 27.1 17.1 22.1 6.8 4.5 
Annual     49.1     54.5 

Source: Meteorological Authority, Cairo.          Where:       WS:    (Wind Speed),             P:    (Precipitation). 

 

Study factors: 
     The study was including 3 Atriplex species (A. halimus, A. nummilaria and A. lecoculada.) and two 

systems for agriculture (contour line and without contour).  Figures (1, 2, and 3) showed contour map of the 
study area, contour cultivated lines, and water flowing direction, respectively.  Atriplex seedlings planted using 
water harvesting technique in contour ridges. Spacing between contour ridges 3 m while 2.5 m between shrubs. 
Twelve plants for each treatment were planted in each replicate with (4 replicates). Data were recorded for two 
years (2012 and 2013). 
 

 
 

Fig. 1: Contour map of pilot area Fig. 2: Contour cultivated lines of pilot area 

 
Fig. 3: Map showing the water flowing direction 
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Vegetation measurements:  
Six list and counting quadrates (20m2) mentioned by Ibrahim (1995) was used to study the natural 

vegetation in relation to the studied factors i.e. communities and seasons. The quadrates were chosen randomly 
vertically on the vegetation degrading in nature. The following measurements were determined in order to 
evaluate the vegetation characters. 

 
Plant composition:  

Plant species and families were fully identified to the families level and named according to Tackholm 
(1974) updated by Boulos (1995). Plant density (plant/ m2), plant coverage (%) and plant frequency (%) were 
calculated according to the following equations as described by Hanson &Churchill (1965) and Mueller-
Dombois & Ellenberg (1974). 

 
                                               Number of individual species 
Plant density (plant/ m2) = ---------------------------------------------            
                                                 Total area (in units) 
                                               Number of individual species 
Plant density (plant/ m2) = --------------------------------------------- 
                                                   Total area (in units)          
                                            The area occupied by the species 
Coverage (%) =               -----------------------------------------         × 100 
                                           The whole investigated area          
                                      Number of occurrence of the individual species 
Coverage (%) =               -----------------------------------------           × 100 
                                       Number of occurrence of whole species 

               
Fresh yield: 

Each plant species in the quadrate was clipped and weighed to determine the fresh forage yield of the 
different species per unit area (20 m2) and then counted as (Kg./ fed.). Also, whole fresh forage productions of 
all species were counted. 

 
Chemical composition: 
       Chemical composition were determined by taking samples of fresh matter (100g) for some dominance 
perennial species  grown in plant communities under these investigation, and oven dried at 70°C to a constant 
weight (A.O.A.C.(1980). Samples were milled to fine powder and used for the chemical analyses. Crude protein 
(CP) was determined by using modified Micro– Kjeldahl according to Peach & Tracey (1956). Total nitrogen 
was then multiplied by 6.25 to estimate the crude protein value. Crude fiber (CF) was determined by using the 
filtration method, alkali and acid treatments samples were filtered through a mat. The ring adjusted to an 
ordinary funnel attached to a vacuum pump according to A.O.A.C. (1980). 
      The digestible crude protein (DCP) was estimated by following this equation DCP (% in DM) = 0.929 CP -
3.52. Shaltout et al. (2012) and  Demarquilly & Weiss (1970).This equation is only valid in the case of nitrogen 
concentration ≥ to 0.61 % .Total digestible nutrients (TDN) was estimated according to the equation applied by 
Abou El-Naga & El-Shazly (1971): TDN (% in DM) = 0.623 (100+1.25 EE) – CP 0.72. Where: EE is % of 
ether extract and CP is % of crude protean. 
 
Statistical analysis: 

The experimental design used was split – plot design with four replicates. The Contour line cultivated 
occupied the main plots, while Atriplex species planted arranged in the sub- plots. The proper statistical analysis 
was followed by using MSTAT C program Russell (1991). The differences among the means were performed 
by least significant difference (LSD) at 5% level as described by Waller & Duncan (1969). 

 

Results and Discussion 
  

Table (2) showed the botanical composition, palatability and duration of natural vegetation as plant cover 
out of contour lines during spring season of 2012. Data revealed that Cruciferae family has two plants, 6 
families have 7 species while each one will be associated to a separate family as follow:-   
1-Chenopodiaceae (Hammada elegans) 2- Cruciferae 3-Cardariadraba Brassica tournefortii 
4- Zygophyllaceae (Fagonia arabica  .)  5- Compositae (Atractyles 

carduus).                               
6-Rassicaceae ( arrichtera annua).  

7- Plantaginacea( Plantago cylindrica)   
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Table 2: Botanical composition, palatability and duration of natural vegetation at wadi Hashem during spring season, 2012 
year. 

Pr/An P/Up Family name Scientific name Vernacular name N 

Pr Up Chenopodiaceae 
Haloxylonsalicornicum 
( Hammada elegans) 

Rimth 1 

An P Cruciferae Cardaria draba Losilis 2 
An P Zygophyllaceae Fagonia arabica Aqool el- ghazaal 3 
Pr p Compositae Atractyles carduus Shoak  el-gamal 4 
An P Brassicaceae Carrichtera annua Gileglaag 5 
An P Plantaginaceae Plantago cylindrica Yanam 6 
An Up Cruciferae Brassica tournefortii shlatam 7 

  P = palatability             Up = Unpalatability    Pr = Perennial            An = annual    

  
According to Table (3), it was cleared that botanical composition through interference of contour farming 

indicated about nine plant family which contained twelve plant species. Every species contained 
Chenopodiaceae, Cruciferae and Compositae as follow: 
1-Chenopodiaceae(Hammadaelegans and Shook elhanash). 
2-Cruciferae(Cardaria draba and Brassica tournefortii) 
3-Compositae  (Atractylesca rduus and Artemisia monsporm) 
4-Brassicaceae (Carrichtera annua )          
5-Thymelaeaceae (Thymelaea hirsuta  .)  
6-Asteraceae    ( Anacyclus alexandrines) 
7-Plantaginaceae( Plantago cylindrica )     
8-Liliaceae      (Asphodelus microcarpus 
9-Solanaceae  (Lycium shawii) 
 
Table 3: Botanical composition, palatability and duration of natural Vegetation at Wadi  Hashem during spring season, 2012 

year. 
Pr/An P/Up Family name Scientific name Vernacular name N 

Pr Up Chenopodiaceae Haloxylonsalicornicum ( Hammada elegans) Rimth 1 
An P Cruciferae Cardaria draba Losilis 2 
Pr p Compositae Atractyles carduus Shoak  el-gamal 3 
An P Brassicaceae Carrichtera annua Gileglaag 4 
Pr Up Thymelaeaceae Thymelaea hirsuta Mithnaan 5 
Pr Up Asteraceae Anacyclus alexandrinus Sorret el-kabsh 6 
An P Plantaginaceae Plantago cylindrica Yanam 7 
Pr P Compositae Artemisia   monsporm Sheeh 8 
Pr p Liliaceae Asphodelus microcarpus Basal el-onsal 9 
An Up Cruciferae Brassica tournefortii shlatam 10 
Pr P Solanaceae Lycium shawii Awseeg 11 
Pr p Chenopodiaceae Noaeamucronata Shook elhanash 12 

P = palatability             Up = Unpalatability          Pr = Perennial            An = annual 

   
 It was evident from the foregoing increase of some plant species as a result increased water that claimed 

over contour lines in the first year (2012). 
Natural vegetative survey was represented in Table (4) showed that apart from contour farming in the second 
year (2013) recorded eight plant family which contained eight plant species as the following: 
1-Chenopodiaceae. (Hammada elegans) 2-Cruciferae(Cardaria draba) 3-Zygophyllaceae (Fagonia arabica) 
4-Compositae( Atractyles carduus) 5-Brassicaceae (Carrichtera 

annua) 
6-Thymelaeaceae (Thymelaea hirsuta) 

7-Asteraceae (Anacyclus alexandrinus) 8-Plantaginaceae (Plantago 
cylindrica) 

 

  
Table 4: Botanical composition, palatability and duration of natural Vegetation at wadi Hashem during spring season, 2013 

year. 
Pr/An P/Up Family name Scientific name Vernacular name N 

Pr Up Chenopodiaceae 
Haloxylonsalicornicum 
( Hammada elegans) 

Rimth 1 

An P Cruciferae Cardaria draba Losilis 2 
An P Zygophyllaceae Fagonia arabica Aqool el- ghazaal 3 
Pr p Compositae Atractyles carduus Shoak  el-gamal 4 
An P Brassicaceae Carrichtera annua Gileglaag 5 
Pr Up Thymelaeaceae Thymelaea hirsuta Mithnaan 6 
Pr Up Asteraceae Anacyclus alexandrinus Sorret el-kabsh 7 
An P Plantaginaceae Plantago cylindrica Yanam 8 

P = palatability             Up = Unpalatability          Pr = Perennial            An = annual 
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        Botanical composition interference the contour lines which were had shown in Table (5) recorded ten plant 
families contained thirteen species and each one has Chenopodiaceae, Cruciferae and Zygophyllaceae while 
each had more separate than the others, they were as follow: 
1-Chenopodiaceae ( Hammada elegans and Shook elhanash) 
2-Cruciferae ( Cardariadraba and  Brassica tournefortii) 
3-Zygophyllaceae( Fagonia arabica) 
4-Compositae ( Atractyles carduusand and Artemisia   monsporm) 
5- Brassicaceae  (Carrichtera annua) 
6- Thymelaeaceae   (Thymelaea hirsuta) 
7- Asteraceae     (Anacyclus alexandrinus) 
8- Plantaginaceae   (Plantago cylindrica) 
9- Liliaceae      (Asphodelus microcarpus) 
10- Solanaceae        (Lycium shawii) 
 
Table 5: Palatability and duration of natural vegetation at Wadi Hashem during spring season, 2013 year. 

Pr/An P/Up Family name Scientific name Vernacular name N 

Pr Up Chenopodiaceae 
Haloxylonsalicornicum 
( Hammada elegans) 

Rimth 1 

An P Cruciferae Cardaria draba Losilis 2 
An P Zygophyllaceae Fagonia arabica Aqool el- ghazaal 3 
Pr p Compositae Atractyles carduus Shoak  el-gamal 4 
An P Brassicaceae Carrichtera annua Gileglaag 5 
Pr Up Thymelaeaceae Thymelaea hirsuta Mithnaan 6 
Pr Up Asteraceae Anacyclus alexandrinus Sorret el-kabsh 7 
An P Plantaginaceae Plantago cylindrica Yanam 8 
Pr P Compositae Artemisia   monsporm Sheeh 9 
Pr p Liliaceae Asphodelus microcarpus Basal el-onsal 10 
An Up Cruciferae Brassica tournefortii shlatam 11 
Pr P Solanaceae Lycium shawii Awseeg 12 
Pr p Chenopodiaceae Noaea mucronata Shook elhanash 13 

P = palatability             Up = Unpalatability           Pr = Perennial            An = annual 

The same direction occurred in the second year (2013) where some plant species increased as a result of 
increasing water which took over the contour lines. This mainly may be due to the more suitable conditions of 
climatologically conditions, rainfall, and temperature which affect germination, growth and productivity. These 
results were in agreement with those obtained by El- Shesheny (2007). 
      Table (6) represented some natural vegetation parameters grown without contour lines at Wadi Hashem 
district during spring season at 2012 year. Data revealed that the highest plant density, frequency, vegetation 
cover, abundance and fresh yield were associated to Rimth while the lowest one was associated for Aqool el- 
ghazaal, Gileglaag and Yanam. This may be attributed to the ability of plants to adverse environmental 
conditions and to take advantage of the speed of water scarcity. Rimth recorded the highest percentage; the same 
trend was remarked as mentioned above for Aqool el- ghazaal, Gileglaag and Yanam. This could be considered 
as a result of the more suitability of the edaphic as well as climatic factors (El- Shesheny et al., 2014). 

 
Table 6: Some natural vegetation parameters grown outside the natural contour lines at Wadi Hashem district 

during spring Season at 2012 year. 
F. y 

)²(g 20m  
Abun. 

)(%  
Cov. (%)  Freq. (%)  

P. Den.  
220m  

Vernacular name N 

36 17.0 0.65 100  0.03  Rimth 1 

13 24.4 0.23 60 0.04 Losilis 2 
2 4.44  0.01 20 0.01 Aqool el- ghazaal 3 
3  5.6  0.03  40  0.01 Shoak el-gamal 4 
1  4.4 0.01 20  0.10 Gileglaag 5 
3 4.4  0.01 20 0.01 Yanam 6 
2 6.7 0.01 20  0.01 Shlatam 7 

P. Den: Plant Density   Freq.:  Frequency    Cov:  Vegetation Cover      Abun: Abundance F. y.:   Fresh Yield  

 

              Regarding to the effect of some different range plants on natural vegetation parameters grown inside 
the second site at Wadi Hashem district during spring season in 2012, data in Table (7) revealed that Losilis was 
the superior plant of plant density, (0.043/20 m2),  and  abundance,(21.26%) 
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Table 7: Effect of different range plants on natural vegetation parameters grown inside second site at Wadi Hashem district 
during spring season in 2013 year. 

F.y (g  20m²)  Abun. 
(%)  

Cov. (%)  Freq. (%)  P. Den.  
220m  

Vernacular name 
N 

200 17.37  3.07 100 0.04  Rimth 1 
136 24.26 1.90 80 0.05  Losilis 2 
21 5.09  0.27 80 0.01  Shoak el-gamal 3 
14 14.48 0.11 80  0.02 Gileglaag 4 
10  0.20  0.11 40  0.01 Mithnaan 5 
12 4.07 0.14 60  0.03   Sorret el-kabsh 6 
10  6.47 0.09  40 0.03  Yanam 7 
12  0.60 0.11 40  0.01 Sheeh 8 
36  8.68 0.30 100 0.02 Basal el-onsal 9 
10 8.10 0.04 40 0.04 Shlatam 10 
12  0.90 0.13 60 0.01  Awseeg 11 
12  1.80 0.20 80  0.04  Shook elhanash 12 

P. Den: Plant Density             Freq.:  Frequency       Cov:  Vegetation Cover  Abun: Abundance        F. y.  :   Fresh Yield 

 

     Tables (8 and 9) showed the impact of agriculture on contour of natural vegetation represented by plant 
density, frequency, coverage, abundance and fresh yield of these plants. It was noticed that Rimth plant excel in 
density and coverage and abundance of fresh weight in the contour of agriculture (0.14 plant / 20 m2, 4.05%, 
20.5 and 220 g / 20 m2) while without contour lines 0.1 plant / 20 m2, 2.5 %, 19.3 % and 40 g/20 m2, 
respectively 
      In the second year, data of native plants parameters grown at Wadi Hashem during spring season out of 
contour line has shown in Table (9). Rimth recorded the same trend like in contour farming for plant density and 
vegetation cover but Losilis Similar with Rimth for Frequency, (100%). Also Losilis recorded higher value of 
fresh yield, (27g/20 m²) and abundance, (67.5%). While Mithnaan showed the lowest values of plant density, 
frequency, vegetation cover, abundance and fresh yield (1g\20 m2). 
 
Table 8: Natural vegetation parameters grown outside the contour lines at Wadi Hashem district during spring Season in 

2012 year. 
F. y (g   20m²) Abun. (%) Cov.,  (%) Freq. (%) P. Den. 20m2 Vernacular name N 

40  19.3 2.50  100  0.10  Rimth 1 
27 67.5 2.15 100 0.14  Losilis 2 
20 4.9  0.05 80 0.01 Aqool el-ghazaal     3 
20 5.9  0.05 80  0.03 Shoak el- gamal   4 
20 4.9  0.03  60 0.01 Gileglaag 5 
1 0.3 0.01 20  0.01 Mithnaan 6 
2  2.3  0.02  20 0.01     Sorret  el-kabsh 7 
3 4.9  0.01 20  0.04 Yanam 8 

P. Den: Plant Density           Freq.:  Frequency             Cov:  Vegetation Cover Abun: Abundance                 F.y.:     Fresh Yield 

 
Table 9: Effect of some different rang plants on natural vegetation parameters grown inside second site at Wadi Hashem 

district during spring season in 2013 year. 
F. y (g/   
20m²)  

Abun. 
(%)  

Cov. (%)  Freq. (%)  P. Den./  
20m2 

Vernacular name N 

220 20.5  4.05 100 0.14  Rimth 1 
156 69.5 3.15 100 0.14 Losilis 2 
20 5.2 0.05 80 0.01 Aqool el- ghazaal 3 
31  6.0  0.05 80  0.05 Shoak  el-gamal 4 
24 5.4 0.15 80 0.02 Gileglaag 5 
20  0.3  0.13 40  0.01 Mithnaan 6 
22 4.3 0.14 60  0.03  Sorret el-kabsh 7 
20  7.1 0.10  40 0.05 Yanam 8 
22  0.8 0.14 40 0.02 Sheeh 9 
46 9.2 0.38 100 0.02 Basal el-onsal 10 
20 9.0 0.03 40 0.05 shlatam 11 
22  1.2 0.14 60  0.01  Awseeg 12 
22  2.1 0.25 80  0.01  Shook elhanash 13 

 P = palatability             Up = Unpalatability        Pr = Perennial            An = annual    

        Tables (8 and 9) showed a clear impact of superiority natural plants growing under contour farming than 
outside the contour lines on all the characteristics as well as the observed superiority of plant (Rimth and 
Losilis) under the contour lines on the developing counterparts outside contour lines. These plants have 
achieved productivity (220 and156 g /20 m2) approach the same plant where the outside contour lines achieved 
(20 and 27 g / 20 m2), respectively. 

Fig (4) showed eeffect of ccontour line on plant height (cm) for three Atriplex species planted at Wadi 
Hashem during spring season at (2012 and 2013 Years) were shown in Fig (4 ) which revealed that the highest 
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values of plant height (cm) were recorded for A. halimus (75 cm) as compared  with two species A. nummilaria 
and A. lecoculada (57 and 45 cm) respectively, under contour farming, while A. halimus was recorded 57 cm as 
compared  with two species 46and 38cm, respectively with non-contour farming This might be attributed to 
more beneficial of cultivated plant on contour lines from soil and water factors more than the out ones. 

 

 
 

Fig.4 : Effect of contour line on plant height (cm) for three atriplex species planted at Wadi Hashem during 
spring season at (2012 and 2013 Years). 

 
Effect of contour line on branches for three Atriplex species planted at Wadi Hashem during spring 

season had shown in fig (5) clears the same trend as mentioned above for contour and non- contour farming.  
 

  
Fig. 5: Effect of contour line on branches for three Atriplex species planted at Wadi Hashem during spring 

season (2012 and 2013 years). 
 

Data represented in fig (6) showed that fresh yield (kg/fed) under contour farming recorded higher 
values, for A. halimus. So, the three species of Atriplex followed the order of A. halimus> A. nummilaria >A. 
lecoculada, (i.e., 345 > 300 > 264 kg/fed, respectively).  

0

20

40

60

80

100

120

140

A.     halimus A.     nummilaria A.     lecoculada
C

o
n

to
u

r Lin
e

s

Species

2013

Contour

Non-Contour



Middle East J. Appl. Sci.., 5(3): 676-686, 2015 
ISSN 2077-4613 

 

684  

  
Fig. 6: Effect of contour line on fresh yield (kg/fed) for three Atriplex species planted at Wadi Hashem during 

spring season (2012 and 2013 years 
 
Total ccarbohydrate (%) as affected by ccontour farming for the three species of atriplex was the highest 

significantly increase percentages as 34, 29 and 27 % for A. lecoculada,  A. nummilaria and A. halimus, in the 
second year,  respectively (Fig7). 

  
Fig. 7: Effect of ccontour line on total ccarbohydrate (%) for three atriplex species planted at Wadi Hashem 

during spring season at (2012 and 2013 Years). 
 
The highest values of crude protein (%) represented in Fig(8) cleared a significant effect of contour 

farming for A. Halimus; it increased with 17.44% when comparing with the other two species A. nummilaria 
and, A. lecoculada, (15.44 and 13.55 %, respectively) for the second year.  

    

  

Fig. 8: Effect of Contour line on crude protein (%) for three Atriplex Species planted at Wadi Hashem during 
spring season at (2012 and 2013 Years). 

 
Crude fiber (%) as affected by contour farming had shown in fig (9) resulted a significant effect for A. 

lecoculada (30.22 and 29.27% for the two season, respectively) comparing to the other two species, (for A. 
nummilaria and A. Halimus; 29.19 and 24.74%, respectively) under non- contour farming. 
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Fig. 9: Effect of contour line on crude fiber (%) for three atriplex species planted at Wadi Hashem during spring 

season at (2012 and 2013 Years). 
 
Total ddigestible nnutrients(%) was represented in fig (10) clears the highest percentage 64.68 %   for A. 

halimus comparing with the other two species A. nummilaria and A. lecoculada, (61.95 and 59.27 %), 
respectively. 

  
Fig. 10: Effect of ccontour line on Total digestible Nnutrients (%) (TDN) for three Atriplex Species planted at 

Wadi Hashem during spring season at (2012 and 2013 Years). 
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