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Abstract

This study was part of a large project that was implemented by the
Ministry of Environmental Affairs to combat desertification in the West
Bank area. The study was conducted at two sites (Al-Dahria and Al-
Samoo’) located at the southern parts of the eastern slopes of the West
Bank.
More than 40 plant species were identified in each of the study sites. At
both sites the dominant plant species were Poa bulbosa, Bromus syriacus,
and Sarcopoterium spinosum. The total plant cover percentage was low in
both sites (54.34 and 57%), while rock cover was relatively high (21.33
and 18.8%) in Al-Dahria and Al-Samoo’, respectively. The vegetation
biomass was low (711 and 929 kg dry matter/ha in Al-Dahria and Al-
Samoo’, respectively). The soil survey revealed  that    at    both Sites, the
soil texture was clay to clay loam, with low fertility. Range  condition
was poor and soil was eroded. The first priority should be improving the
vegetative cover, applying the suitable management programs, and using
the suitable and practical conservation techniques.
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Introduction:
The large variation in the West Bank topography (coast, mountains, Ghor
, and desert) produce large variation in its climate. This environmental
diversity of the West Bank provides a suitable habitat for a large number
of plant species that belong to several important families. According to
Bregheith (1995) the families are:Composite, Graminea, Leguminaceae,
Crucifera, Labiatae and many others.
The total rangeland area in West Bank is about 218,000 ha, and mainly
located in the eastern slopes. Because of the Israeli occupation, only
70,000 ha are currently accessible to Palestinian (Bregheith, 1998).
The number of sheep and goat in West Bank and Gaza is about 772,004
heads (PCBS, 1996/1997), and 31% (241,130 heads) of these are
concentrated in Hebron District. However, the eastern and southern areas
of Hebron district are major grazing lands of West Bank. A small
proportion of these ruminants were raised totally under shed conditions
while most of livestock utilize rangeland to obtain part of its feed
requirements.
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Currently, the West Bank rangeland suffer from a severe deterioration,
due to rainfall variation, overgrazing, improper grazing time, uses of trees
and shrubs as fuel source, and the cultivation of marginal land zone. In
addition, the rangeland was neglected and the grazing pressure increased,
during the years of occupation,  tremendously beyond the carrying
capacity of these land. These factors lead to vegetation damage, decrease
in productivity, increased in poisonous and unpalatable plants, severe soil
erosion in many areas where soil becomes shallow and infertile and
finally the threat of desertification.
Halting the degradation of rangelands is urgently needed because of its
social, economical, and environmental impacts. Since the establishment
of the Palestinian Authority, special attention was given to the rangeland
resources and several steps had been done to rehabilitate the rangeland,
but the basic information on rangeland ecosystem is still lacking.
However, this scientific information is necessary to set up suitable
rangeland management that satisfies the economical and ecological needs.

Objective
The objective is to build up a scientific database on the components of the
rangeland ecosystem at the West Bank that enable specialist to set up a
proper management program: in particular botanical composition,
production and  soil characteristics will be investigated.

Material and Methods
Study area:
This study is part of the Initiative for Collaboration to Control Natural
Resources Degradation (Desertification) of Arid Lands in the Middle East
which has been implemented by the Ministry of Environmental Affairs.
An investigation which is related to rangeland rehabilitation has been
executed by the College of Agriculture at Hebron University. The overall
objective of the initiative was to contribute in a sustainable manner to the
improvement of the economic situation and the living standard in the arid
region that is endangered by desertification.
The study was conducted at Al-Dahria and Al-Samoo’ rangelands with an
area of about 10 ha in each location. The distance between the two
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locations is 8 km, and they are located 10 – 15 km Southern of Hebron
city. The sites are used for grazing as a native rangeland. Grazing was
excluded during 1999 and 2000. The topography of both sites is
mountainous with an altitude ranges between 530 m to 600 m above sea
level. The area has semi-arid Mediterranean climate. The rainfall is a
local thunder storm that lasted for a short period. Tedmor et al (1974) and
Guman and Seligman (1979) found that the peak dry matter yields was
reached at late spring in the southern of Palestine.
Sample collection and data recording was conducted during early to mid
April, 2000.
Soil characteristics:
Ten representative soil samples from the top 15 cm were collected from
each site to determine the physical and chemical soil properties. Different
lab analysis was conducted on these soil samples.  The result was then
averaged for each analysis at each site.
Ground cover:
Step- point method was used to determine the ground cover according to
Bonham (1989). Five transects at Al-Samoo’ site and three at Al-Dahria
site was randomly selected and the sites were stratified according to the
topography. At each transect, data were collected from one hundred steps.
The collected samples were identified according to Al-Eisawi (1998) and
Zohari (1966). The cover percentage of each plant species, the soil, and
the rock were determined.
Production (biomass):
Twenty square quadrats (0.25 m²) were randomly distributed a long each
transect the current year growth of the plants was clipped at the soil
surface and placed in labeled paper bag as described by Bonham (1989).
The fresh and dry weight was recorded in the lab. The average biomass in
kg/ha of dry matter was calculated for each site.

Results and discussion
Soil:
The soil of both sites has generally the same characteristics with heavy,
fine clay to clay loam. Many parts of the sites have shallow soil.
Interpretation of the data according to Miller and Keeney (1982)
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indicated that both sites have slightly alkaline (PH=7.5), non saline,
calcareous soils with very low organic matter content (1.84 and 1.61%) in
Al-Dahria and Al-Samoo’, respectively (Table 1).

Table 1: The chemical properties of the soil in Al-Dahria (site 1) and Al-
Samoo’ (site 2) rangeland (year 2000).

Soil
Properties

Site 1 Site 2 Interpretation
of Data

Reference

PH 7.5 7.5 Slightly alkaline Miller and
Keeney (1982)

% CO3 ¯²  17.4 22.5 Moderate Miller and
Keeney (1982)

*% OM 1.84 1.61 Very low Miller and
Keeney (1982)

**CEC
meq/100g

38 35 High Clark, R. B.
(1984)

Ca+²
meq/100g

34 30 High Clark, R. B.
(1984)

Mg+²
meq/100g

4 4 High Clark, R. B.
(1984)

N-NO3,
mg/kg

17 32 Low, mainly
site 1

Harmsen and
Kdenbrander
(1965)

P, mg/kg 6 5 Very low Kim, H. (1996)
K, mg/kg  295 379 Moderate Tan, K. H. (1994)

*%OM: Percent Organic Matter. **CEC: Cation Exchange Capacity.

Both sites were characterized by high Cation Exchange Capacity (38 and
35 meq/100g in Al-Dahria and Al-Samoo’, respectively) and mainly
saturated with calcium. Magnesium content (4 meq/100g in both sites)
seems to be sufficient for plant growth and the exchangeable potassium
content was moderate. Exchangeable Phosphate (6 and 5 mg/kg in Al-
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Dahria and Al-Samoo’, respectively) and Nitrate contents (147 and 32
mg/kg in Al-Dahria and Al-Samoo’, respectively) were mainly low.  The
low soil fertility was mainly due to the lack of vegetation and the high
soil erosion.
2- Ground cover:
Rocks covered 21.3 and 24.2 % at Al-Dahria and Al-Samoo’, respectively
(Table2). The high percentage of the rock cover is mainly
due to the severe erosion of the barren soil that resulted from continuous
over grazing and poor range management for many years. Bare soils are
continuously exposed to strong rainfall storms that created numerous
gullies leading to severe soil erosion. Mohammad (2000) reported lower
value (9%) of rock cover in less sloppy rangeland.
The vegetative cover was 54% and 57% in Al-Dahria and Al-Samoo’,
respectively (Table 2). More than 40 plant species were identified in each
site, but the cover percentage of each individual species was low which
may indicate the richness in plant species. Several reports mentioned the
presence of high number of plant species at the West Bank (Breghieth,
1995; and Mohammad, 2000). This large number of different plant
species can be considered as a promising indicator for the natural
revegetation potential in the rangeland.
Both sites had the same dominant plant species (Poa bulbosa, Bromus
syriacus, and Sarcopoterium spinosum) but its cover percentage was not
similar. Whereas Avena sterilis, Brassica nigra, Glaucium spp., Erodium
gruinum had moderate cover. According to the herders in the study area
and the surrounding, most of the plant species that have been identified in
both sites are relatively palatable. Few of these plants are unpalatable and
not grazed under normal conditions such as Sarcopoterium spenosium,
but it was noticed that these species had an important role in protecting
the soil from erosion and many small plants hiding inside the canopies of
Sarcopoterium plants.
Coridothymus capitatus, Sylibum mariamum, Brassica nigra,
Chrysanthemum sp., Adonis aestivalis, Papaver sp., Carthamus tenuis,
Erngium creticum, and Teucrium capitatum were considered as medicinal
plants (Hassan, 1993). In conclusion, the presence of medicinal and
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ornamental plant species should be considered in managing the rangeland
for multiple use.
  3-  Biomass or Herbage production:
Herbage production was about 710 and 930 kg dry matter/ha in Al-Dahria
and Al-Samoo’, respectively (figure 1).Mohammad (2000)reported
slightly higher herbage production 990 kg dry matter/ha under similar
environmental conditions.  The study sites located at the southern parts of
the eastern slopes. This area is affected by the dry and hot conditions
from the Jordan Valley in the east and the Nejev Desert in the south,
where the average annual precipitation during the last 50 years (Figure 2)
was low (294 mm/year) and greatly varies between years and ranged
between 107 mm and 609 mm, (MEnA, 2000). The area in characterized
by short growing season and low soil potential.
Furthermore, the study sites were subjected to drought condition in 1999
(137 mm) and 2000 (173 mm) that associated also with poor rainfall
distribution during the season (figure 2).
Determining the botanical composition and the herbage yield potential of
the rangeland were essential to estimate its grazing capacity.  Under our
environmental conditions, other essential information were still needed to
be investigated and determined such as: the existent plant palatability, its
nutrient content and its resistance for grazing, and the suitable grazing
time.
The rangeland condition is poor because of sever erosion, low vegetation
cover, and presence of large percentage of weed (Sarcopoterium sp).
Rocky land is not easy to become productive, but we have to protect the
remaining soil.
Therefore, efforts should be directed toward minimizing soil erosion and
increasing vegetative cover through proper management and
improvement practices.

Table 2: Cover percentage (soil, rock, plant species) at Al-Dahria and at
Al-Samoo’ rangeland during the year 2000.
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Item Local name Cover %
Plant: Al-Dahria Al-Samoo’
Poa bulbosa 7.00 12.80
Bromus syriacus 8.00 4.80
Aegilopes geniculata  0.33 0.20
Avena sterilis  2.00 0.40
Hordeum sp. 0.33 0.00
Phalarsia sp.  ,  1.00 0.00
Hordeum murinum 0.33 0.00
Stipa capensis 0.00 1.20
Echinops spinosus 1.00 0.40
Sylibum mariamum 0.00 0.20

0.00 0.40
 0.33 0.00

Brassica nigra  ,  0.00 4.60
Sinapis alba ,  0.00 0.40
Anthemis sp.  , 1.00 1.20

Chrysanthemum sp.  0.00 2.00
0.00 0.20

Lathyrus gorgonei 0.33 0.40
Pisum syriacum 0.00 0.20
Onobrychis squarrosa 0.67 0.40
Glaucium spp. 0.33 2.60
Adonis aestivalis 0.00 1.60
Papaver sp.  , 0.33 0.00
Evax contracta         ,        1.67 1.00

Centaurea procurrens 0.00 0.40
Sylvia dominica  ,  0.33 0.20
Rhagadiolus stellatus  ,  0.67 1.80

 ,  0.67 0.60
Gundelia tournefortii 0.67 0.40
Continue Table2
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Carthamus tenuis 0.00 1.00
Erodium gruinum  ,  0.33 2.60
Clypeola jonthlaspi 1.33 1.20
Sieberex sprengel 0.00 0.20
Eryngium creticum 0.00 0.40
Rhaponticum pusillum 0.33 0.60

Chaetosciadium
trichospe

1.33 0.80

Phagnalon rupstre 1.00 0.20
1.00 0.20

 0.00 0.40
0.00 0.40

Teucrium capitatum 0.33 0.20
Carrichtera annua 0.33 0.20

0.00 0.20
Salvia hierosolymitana  ,  0.33 0.00

0.33 0.00
Crocus hermoneus 0.33 0.00

0.33 0.00
Hedpnois cretica  ,  0.67 0.00
Paronchia sinaica , 0.33 0.00

Leontodon tuberosus  0.67 0.00
Asphodelus aestivus 0.67 1.00
Tulipa agenensis  , 0.33 0.40

Pancratium
sickenbrgeri

0.33 1.20

Arisarum vulgare  0.00 0.40
Urginea martima  0.33 0.00
Sarcopoterium
spinosum

14.67 5.80

Continue Table2
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Retama raetam 0.00 0.20
Coridothymus capitatus  , 1.67 0.00

0.00 0.40
 0.33 0.60

Plant total cover % 54.34 57.00
Soil cover % 24.33 18.80
Rock cover % 21.33 24.20



"Rangeland Condition at Southern West Bank"

Hebron University Research Journal 52

Acknowledgment
I would like to express my thanks to the Ministry of

Environmental affairs, the Swiss Government and the International
Center for Agricultural Research in the Dry Areas (ICARDA). Also many
thanks extended for Shawqi Sa’adah, Mohammad Al-Masri, Elena Bakir,



Ayed Mohammad

Volume 2/ No.1  2005 53

Omar Naser, and Bahar Al-Zatary for their great help in data collection
and  laboratory analysis. Special thanks are to Dr. Ahmad Atawneh and
Dr. Samir Rammal, Hebron University, for thrie effort and time they
spent in proofreading this paper.

REFERENCES

1. Al-Eisawi, D. (1998). Field Guide to Wild Flowers of Jordan and
Neighbouring countries. National library, Amman, Jordan.

2. Bonham, C. (1989). Measurements for terrestrial vegetation. John
Wiley and Sons, Inc.

3. Braighith, A. (1995). Forest and Woodland in Palestine from 1950
to 1995. Palestinian Ministry of Agriculture.

4. Braighith, A. (1998). Palestinian Agricultural Policy, Forests,
Pastures and Wildlife. Ministry of Agriculture (Report).

5. Clark, R. B. (1984). Physiological Aspects of Calcium,
Magnesium, and Molybdenum Deficiencies in Plants. In: Soil
Acidity and Liming. F. Adams (ed) Agronomy series No, 12.
American Society of Agronomy, Inc., Madison, WI. Pp: 99-170.

6. Gutman, M., and Seligman, N. (1979). Grazing management of
Mediterrean foothill range in the upper Jordan River Valley. J. of
Range Management. 32: 86-92.

7. Harmsen, G. W. and Kdenbrander, G. J. (1965). Soil Inorganic
Nitrogen. In: Soil Nitrogen. W. V. Bartholomens and F. E.  Clarks
(eds), Agronomy series No, 10. American Society of Agronomy,
Madison, WI. Pp 43-92.

8. Hassan, Q. (1993). The Dictionary of Medicinal Herbs and Plants.
The Scientific House Bocks, Beirut, Lebanon. (in Arabic).

9. Kim, H. (1996). Soil Sampling, Preparation, and Analysis. Marcel
Dekker, Inc. New York.

10. Miller, R. H. and Keeney, D. R. (1982). Chemical and
microbiological properties. Part 2. In Methods of Soil Analysis,
2nd ed. American Society of Agronomy, Inc. and   Soil Science



"Rangeland Condition at Southern West Bank"

Hebron University Research Journal 54

Society of America, Inc. No, 9, Madison, Wisconsin, USA. Pp.
581-594.

11. Ministry of Environmental Affairs, (2000).  Data
base.(unpublished  data).

12. Mohammad, A. (2000). Vegetation cover and productivity of the
rangeland in the southern parts of West Bank. Bethlehem
University Journal 19: 74-87.

13. Palestinian Central Bureau of Statistics (PCBS), (1997).
Agricultural Statistics. 1996/1997.

14. Tan, K. H. (1994). Environmental Soil Science. Marcel Dekker,
New York.

15. Tedmor, N., Eyal, E., and Benjamin, R. (1974). Plant and sheep
production on semi-arid annual grassland. J. of Range
Management. 27: 427-433.

16. Zohari, M. (1966). Flora Palaestina. Jerusalem Academic Press.


