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Abstract: Forest inventory was conducted in the Taif County as a first stage of the natural forest inventory
project in the south-western region of Saudi Arabia. The first step was to design the inventory where Taif
forests was divided to ten sub-regions, each included several sites ranged between one and five according to
the vastness of the region. Several sampling plots were selected within each site by following the simple
random sampling. Thus, the inventory frame in Taif forests included 21 sites comprising 60 plots. The results
of the forest inventory in Taif County showed that number of trees that have been identified and measured
reached 4114 trees. Number of trees that have been counted and measured at all sampling sites ranged between
46 trees in Al-What & Al-Waheet and 918 trees in Bani Malik, while number of seedlings ranged between two
in Al-Hada and 1064 in Bani Malik. Tree density ranged between 61 and 343 trees per hectare in  Al-What &
Al-Waheet and Thakeef, respectively. The inventory process also showed that the species composition ranged
from two tree species in Al-juboub, Taif-Abha Highway and Al-What & Al-Waheet to 9 tree species in Bani
Malik. The inventory process showed that juniper trees prevail all the sampling sites in Al-Shafa, Bani Saad,
Balharith, Thakeef, Wadi Thi Gazelle and Al-Hada, while acacia trees prevail Al-jubub, Taif-Abha Highway and
Al-What & Al-Waheet and finally, local neem trees prevail Bani Malik forests. Taif forest are degraded in
general and this can be noticed from the low density of tree cover, the high proportion of irregular and degraded
trees, as will as the spread of die-back causing a progressive death of shoots and branches or completely death
of the whole tree. These in addition to the low capacity of natural generation indicated by the limited number
of major tree species seedlings. The trees in Taif forests have an average diameters ranged between 4.1 cm in
Al-Hada and 20.9 cm in Al-What & Al-Waheet, while their average heights were between 2.8 m in Al-Hada and
Al-juboub and 6.9 m in Al-What & Al-Waheet. The maximum value of the approximate tree volume in the
inventoried sub-regions of Taif forests has reached 28.4 m  in Bani Malik representing about 25% of the total3

approximate tree volume in the whole region, while the least was 1.6 m  in Al-Hada; it is only 1.3% of the total3

approximate tree volume in the whole region.
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INTRODUCTION Saudi Arabia has a wide area in the southwestern region

The  Kingdom  of  Saudi  Arabia  extends  across the Ministry of Agriculture, there are 27,000 km  of
large areas of land comprising several geographical woodland or 1.2 percent of the country’s national land
regions differ climatically, topographically and area. Of this area, about 80 percent (21,000 km ) is
environmentally in general. Consequently, there is a scattered throughout the Sarawat mountain range in the
variation  in plant   species   and   in   other   organisms southwestern region [1]. Juniperus procera represents
that depend on the plant to live. This represents an approximately 95 per cent of the tree species grown in
enrichment   of    the    biodiversity    in    the   country. these forests [2].

covered with natural forests. According to the  data of
2

2



World Appl. Sci. J., 19 (10): 1462-1474, 2012

1463

Unfortunately, the area of forestland in the extends over 700 kilometer from "Taif" County in the
southwest Saudi Arabia has a long history of north to the boundaries with Yemen Republic in the
overexploitation and degradation [3]. So far, the efforts south. The inventory was designated using stratified
toward  maintaining these forests are very limited. The randomized sampling [8]. The whole area was firstly
first real action that had been taken in this direction was divided  into  four  large  areas  (Taif,  Baha, Asir and
the first forest inventory carried out  by  a  research  team Jazan mountains).  Taif   is  a  County  belongs   to Mecca
from the Faculty of Agriculture at King Saud University Al-Mukrramah Region while the others  are  Regions.
through a research project funded by King Abdul Aziz Each area was divided into sub-regions.  Within  each
City for Science and Technology and lasted  between sub-region a number of sites were randomly chosen for
1980 and 1984. This inventory aimed at estimating  the their location, vegetation cover divided into
area covered with natural forests in the southwestern The present study aims to evaluate the current status
region of  Saudi  Arabia,  identifying  the  forest species of the natural forests in southwestern region of Saudi
grown in these forests and the general status of the trees, Arabia, which is stretching from Taif in the north to the
in addition to measuring their diameters and heights in Saudi border with Yemen Arab Republic in  the  south.
order to estimate their grown tree volume.  The  total area The status of the forests was studied through an
of  the  accessible  and  usable  natural forests surveyed elaborated inventory process.  Because  of  Taif  county
in that project was found to be 762.474 hectares [4]. is located at the beginning of these forests on their

A research program for evaluating the technological northern side, so that it the first area in which the
properties and utilization of Junipeus procera tree grown inventory has conducted.
in the southwestern part of Saudi Arabia was initiated at
the College of Agriculture at King Saud University and its MATERIALS AND METHODS
results was published in a book [5].

The forests and natural tree groups in the Kingdom General   Description   of   the   Forest   Areas   in  Taif:
of Saudi Arabia are the most renewable natural resources Taif is a County belongs  to   Makkah   Al-Mukrramah
but they are in need of maintenance and development. Region. It has an area of 87.561 km , which represents
This is because the vast areas of them have deteriorated 62.5%  of the total area of the region, while  the  area  of
and some of their important plant and tree species are Taif  City at the present is 48,096 km  [9]. Taif is a part  of
about to extinct. Moreover, vast areas that were rich in the south-western region of the kingdom of Saudi Arabia,
their biodiversity are subjected to desertification, due to which is characterized by mountainous terrain
intensive human activities such as over grazing, over interspersed with areas of arable and receives seasonal
cutting and expansion of agriculture, urbanization and rains in the summer as well as continental rain in the
creational areas. Nevertheless, the natural forests in Saudi winter  and  do  not  exceed  500  mm  per   year. These
Arabia so far have not been subjected to studies related areas are dominated by a sparse tree cover consists
to their productivity and their species and age structure primarily  of  juniper  trees  in  addition  to  other  species
and their ability of natural regeneration and the status of such  as  acacia,  wild olive, local Neem and others.
its species and pests that afflict them. Such studies are Because of the occurrence of the province of Taif at the
necessary to develop a strategy to take advantage of the beginning of the natural forests area in southwestern
forest in the Kingdom and should include plans for region  of  Saudi  Arabia,  it  was  the first inventoried
maintenance and development, develop and then area. Forests of Taif are located between latitudes 20° 00'
exploited them in an optimal way. south and 21°36' north and between longitudes 39°31'

Forest inventory and monitoring programs are west and 41°56' east (Fig. 1) and their area is estimated at
challenged to produce unbiased, precise,  timely  and 24.428.60 km  [10]. The area  of  forests  cover  Taif
cost-efficient estimates of forest attributes and their County  is  about 54.415 hectares according to data from
trends with complementary spatial products from local to the Ministry of Agriculture. The forests concentrated in
global scales [6]. All of the information collects through the mountainous region in of Taif, Shafa, Bani Saad,
forest inventory is critical to and used to describe forest Balharith,  Thakeef and Bani Malik and the number of
conditions, status, distribution and health [7]. sites listed as natural forests is about 90 locations [11].

The present inventory of the natural  forests of Abo-Hassan et al. [2] estimated the forests that were
Saudi Arabia included the south-west  region  that usable in Taif at 43.021 h. 
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Fig. 1: Map of the Kingdom of Saudi Arabia

Taif County is located in the southeastern part of the different from each other in the dominant type of tree
Mecca region and surrounded by Al-Baha regions from cover  or  density  or  elevation  or  topography  terrain.
the South and Riyadh Region from the eastern side. It is In each site, several plots that may differ from each other
nearly 70 km from Mecca, 150 km from Jeddah and 950 km in elevation or the aspect or topography were selected.
from Riyadh capital of Saudi Arabia and about 250 km The coordinates of the center of each plot and its
away from Al-Baha. The average elevation of Taif territory elevation were recorded in a list (Table 1).
is 1700 m above the sea water level.

Forest Inventory in Taif for  the  Inventory: To  determine  number  of  sampling
The Inventory Process Comprises the Following Stages: units   required  for  a  given  inventory,  the  decision
Designing the inventory, designing the forms of must be made as to how close to the true parameter the
collecting the information, dividing the forest area into sample  estimate  must  be.  Therefore,  there  is  an  upper
several sub-regions, describing the vegetation of each limit  of  the  error  in  the  estimate  can  be  tolerated  with
site collecting the information from each site, measuring the expectation of making a rational sampling decision
all the trees and shrubs within the plots and analyzing the based  on  reasonable  estimates  of  the  inventory.  This
information obtained. limit must be defined before the preview and has

Preparation for the Inventory: The preparation for the basal area, diameter, height, etc.) or as a percentage of
inventory process began with studying some of the value (such as 5%, 10% or 15%). When the upper limit of
previous forest inventory projects in different countries, error it determines as a percentage called the allowed
as well as the forest inventory project that was conducted error. The allowed error is synonymous with the half-
in Saudi Arabia in the past, in addition to see some of the width of a confidence interval. Depending on a
data on forest inventory conducted by the Ministry of confidence interval of 95% confidence level or upper
Agriculture in the country. bound on the allowed error estimation for estimating the

Inventory Design: Each of the ten forest areas previously population as the following the equation of Shiver and
mentioned was divided into several sites that may be Borders [12]:

Determine  the  Number  of  Sampling  Units  Required

expressed  in  units  of  the  measured  traits  (volume,

mean number of the sampling units (plots) required in the
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n = 4N S y / (B N + 4 S y) Highway, Wadi Thi-Ghazal, Al-waht and Al-waheet and2 2 2
M

Where: R and a number from 1 to 10, respectively.
n= number of sampling units required, Several sites also was selected within each region
B = the allowable error, ranged from one site in each of Al-jubub (R6), Taif-AbhaM

S = standard error of the mean, Highway  (R7)  and  Al-waht  and   Al-waheet  (R9) andý

S = variance Al-Hada (R1o) and two sites in Bani Saad (R2 ), Balharith2

N= total number of sampling units in the population (R3), Thakeef (R4) and Wadi Thi-Ghazal (R8) and, three

Inventory of Taif Forests: The inventory was designed to (Table 1). Each site comprised a number of plots ranged
facilitate the future maintenance actions and silvicultural from two to five according to the wideness of the site and
practices  that  may  be  implemented  for the forests. the degree of the diversity in its topography (Table 2).
Thus, every administration center was considered as a The plots were selected randomly and the coordinate in
sub-region for the purpose of forest inventory. Taif has the center of each was defined. These plots were the area
been divided into ten areas and they are: Al-Shafa, Bani within which the inventory and measuring the trees were
Saad, Balharith, Thakeef, Bani Malik, Aljubub, Taif-Abha conducting.

Al-Hada. These sub-regions were coded each with letter

sites in Al-Shafa (R1) and five sites in Bani Malik (R5)

Table 1: Sampling units (plots) of forest inventory at different sites in Taif County 

Sub-region Site Plot Code -------------- Coordinate --------------- Elevation (m)

Al-Shafa  (R 1) Shafa-1 1 R1S1P1 21 04 59.9 40 18 58.0 2297

Shafa-1 2 R1S1P2 21 05 03.4 40 19 08.7 2338

Shafa-1 3 R1S1P3 21 05 0.46 40 18 0.59 2181

Shafa-2 1 R1S2P1 21 04 56.8 40 19 40.0 2214

Shafa-2 2 R1S2P2 21 04 36.6 40 17 49.8 2238

Shafa-2 3 R1S2P3 21 04 45.2 40 17 47.4 2215

Shafa-3 1 R1S3P1 21 05 36.0 40 17 17.9 2496

Shafa-3 2 R1S3P2 21 05 22.6 40 16 55.4 2459

Shafa-3 3 R1S3P3 21 05 58.1 40 16 53.7 2425

Bani Saad (R 2) Bani Saad -1 1 R2S1P1 20 51 45.6 40 45 53.8 2460

Bani Saad -1 2 R2S1P2 20 51 41.2 40 45 56.5 2462

Bani Saad -1 3 R2S1P3 20 51 31.3 40 45 47.7 2479

Bani Saad -2 1 R2S2P1  20 46 02.4  40 48 00.5 2560

Bani Saad -2 2 R2S2P2 20 45 48.2  40 48 09.4 2529

Bani Saad -2 3 R2S2P3 20 44 33.4  40 48 37.8 2333

Balharith (R 3) Balhareth-1 1 R3S1P1 20 43 29.9 40 50 10.3 2307

Balhareth-1 2 R3S1P2 20 43 21.9 40 50 04.7 2315

Balhareth-1 3 R3S1P2 20 43 31.0 40 50 01.4 2300

Balhareth-2 1 R3S2P1 20 43 11.4 40 52 11.2 2392

Balhareth-2 2 R3S2P2  20 43 11.8 40 52 17.9 2401

Balhareth-2 3 R3S2P3 20 43 05.7 40 52 14.9 2420

Thakeef (R 4) Thaquif-1 1 R4S2P1 20 35 28.6 40 55 12.2 1974

Thaquif-1 2 R4S2P2 20 35 33.6 40 55 18.5 1976

Thaquif-1 3 R4S2P3 20 35 41.2 40 55 25.7 1963

Thaquif-2 1 R4S2P1 20 37 19.7  40 56 2.5 1876

Thaquif-2 2 R4S2P2 20 37 14.6 40 56 26.2 1834

Thaquif-2 3 R4S2P3 20 37 18.3 40 56 28.6 1860
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Table 1: Continued

Bani Malik (R 5) Bani Malik-1 1 R5S1P1 20 35 22.3 41 02 31.1 2100

Bani Malik-1 2 R5S1P2 20 34 53.2 41 02 49.0 2144

Bani Malik-1 3 R5S1P3 20 34 29.0  41 03 2.3 2119

Bani Malik-2 1 R5S2P1 20 28 56.5 41 03 14.5 1717

Bani Malik-2 2 R5S2P2 20 28 42.0 41 03 29.6 1785

Bani Malik-2 3 R5S2P3 20 28 32.8 41 03 34.7 1777

Bani Malik-3 1 R5S3P1 20 27 44.9 41 04 11.9 1759

Bani Malik-3 2 R5S3P2 20 27 19.0 41 04 39.0 1768

Bani Malik-3 3 R5S3P3 20 26 59.7  41 05 01.5 1669

Bani Malik-4 1 R5S4P1 20 24 58.2 41 06 19.9 1863

Bani Malik-4 2 R5S4P2 20 22 43.8  41 09 09.4 2031

Bani Malik-4 3 R5S4P3 20 22 09.5 41 09 34.4 1971

Bani Malik-5 1 R5S5P1 20 21 11.8  41 10 6.2 1887

Bani Malik-5 2 R5S5P2  20 21 03.9 41 10 20.0 1869

Bani Malik-5 3 R5S5P3 20 20 40.6 41 10 27.6 1858

Al-Juboub (R 6) Al-Juboub-1 1 R6S1P1  20 59 2.6 41 04 10.6 1515

Al-Juboub-2 2 R6S1P2  20 59 0.5  41 04 4.4 1515

Al-Juboub-3 3 R6S1P3 20 59 27.7 41 03 47.3 1525

Taif-Baha Road (R 7) Taif-Baha Road-1 1 R7S1P1 21 05 38.9 40 55 41.0 1646

Taif-Baha Road-2 2 R7S1P2 21 05 45.9 40 55 22.9 1654

Taif-Baha Road-3 3 R7S1P3 21 05 46.9  40 55 07.2 1657

Wadi Thi-Ghazal (R 8) Wadi Thi-Ghazal-1 1 R8S1P1 21 05 31.3 40 21 33.5 2024

Wadi Thi-Ghazal-1 2 R8S1P2 21 05 36.8 40 21 35.2 2033

Wadi Thi-Ghazal-1 3 R8S1P3 21 05 84.8 40 52 02.5 2095

Wadi Thi-Ghazal-2 1 R8S2P1 21 04 43.9 40 21 45.2 2088

Wadi Thi-Ghazal-2 2 R8S2P2 21 04 33.9 40 21 43.1 2087

Wadi Thi-Ghazal-2 3 R8S2P3 21 04 19.6 40 21 24.0 2136

Al-What & Al-Waheet (R 9) What & Waheet-1 1 R9S1P1 21 09 36.2 40 21 33.4 1862

What & Waheet-2 2 R9S1P2 21 11 29.5 40 20 49.3 1812

What & Waheet-3 3 R9S1P3 21 13 39.9 40 21 08.1 1770

Al-Hada (R 10) Al-Hada-1 1 R10S1P1 21 19 37.7 40 17 11.9 2143

Al-Hada-2 2 R10S1P2 21 19 06.6 40 17 06.4 2172

Al-Hada-3 3 R10S1P3 21 19 28.6 40 17 24.0 2175

Al-Hada-4 4 R10S1P4 21 20 06.0 40 17 24.1 2051

Table 2: Sites and sampling plots in different sub-regions of Taif County

No. Sub-region No. of sites No. of sampling plots

1 Al-Shafa 3 9

2 Bani Saad 3 6

3 Balharith 2 5

4 Thakeef 2 6

5 Bani Malik 5 15

6 Al-Juboub 1 3

7 Taif-Abha High way 1 3

8 Wadi Thi-Ghazal 2 6

9 Al-what & Al-waheet 1 3

10 Al-Hada 1 4

Total Taif 21 60
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Definitions characteristics of the tree cove etc. were recorded on a
Inventory: the present forest inventory project completed plot data recording sheet.

Area: A peace of land occupied by trees and comprises Description of Tree Cover: Description tree cover
a number of sites and plots for the inventory purpose; it included the status of trees, shrubs and other plants and
is a part of a large territory or a large region. dominant species and density of tree cover.

Site: A peace of land represents the area in which is Measuring and Counting Trees: Diameter outside bark at
located and, comprises a number of sampling plots in 30 cm above ground level and total height from ground
which the inventory is conducted. level to the top of tree for each tree within the sampling

Plot: A peace of land represents the site in which is unmeasured trees were counted.
located and, inside it the trees and other plants are
measured. Subsequent Calculations: Tree density in sampling plots,

Irregular  Trees:   Comprise  curved,  twisted,  cleft, trees in each. Using the main collected data of tree
multi-stemmed, dwarfish and leaning. measurements, the average diameter and height of each

Declined Trees: Comprise destroyed, cut, fully cut and data was also used to estimate approximate  tree  volume
burned trees. in  each    plot   then   in   each   site   and  sub-region.

Partly or Completely Dead Trees: Comprise the trees that "Smalian formula" [8] and the form factor of Juniperus
are partly dead due to dieback or completely dead. procera in the forests of the Southwest Region of Saudi

Unmeasured Trees: Comprise both irregular and declined
trees in addition to those are partly or completely dead. Statistical Analysis: All the collected data was recorded

Scattered Forest: The forest that has less than 1000 trees main statistical parameters using SAS (statistical analysis
per hectare. software) [14].

Medium Forest: The forest that has a number of trees Sampling Design
ranged between 1000 and 1600 trees per hectare. Shafa Sub-Region (R1): Shafa suburb is about 30 km to

Dense Forest: The forest that has more than 1600 trees The maximum height in the area reaches to 2500 meters
per hectare. above sea level, so it enjoys a mild climate during the

Establishing the Sampling Plot: In the present inventory, made it tourist resort meant by very large numbers of
the squared sampling plots of 50 m × m 25 m were used holidaymakers from within and outside the country,
based on the fact that the majority of Taif forests are especially in the summer. However, its forest area has
scattered. To mark the boundaries of the  squared  plot, shrunken than ever before as the density of tree cover
we used the fact that the two diagonals of the square are and the status of trees deteriorated due to the great
perpendicular to each other. Where two lines of 70.7 m expansion in the establishment of tourist facilities and
length  each  were marked on the ground and crossed urban through the past thirty years.
each other at the center of the plot then, the four corners
points of the plot were marked at the end of the two Sampling in Shafa (R1): Three sites were selected for the
perpendicular diagonals. inventory in Shafa region as follows (Table 2):

Recording  the   Specification  of  the  Sampling  Plot: the main Taif-Shafa road and vary in elevation and, each
The specification of the sampling plot such as the has a different aspect that has reflected on the
elevation, topography features, slope, general characteristics of its tree cover.

plot were measured [13]. All the measured and

sits and sub-regions were calculated using number of

plot, site and sub-region was calculated. These collected

The approximate tree volume was estimated using

Arabia that was determined by Abo-Hassan et al. [2].

in the inventory forms and analyzed for computing the

the south west from the center of the city of Taif  City.

summer. This in addition to the presence of trees has

The first site (S1) includes three plots lie to the left of
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The second site (S2) includes three plots are located Sampling   in   Balharith   (R3):   Two   sites   were
on  a   mountainous    road  branching  from  the  main
Taif-Shafa road to the left and vary in elevation, aspects
and density of its tree cover.

Third site (S3) includes three pots located one  (P1)
at the highest peak in Shafa area and characterized by a
slope of more than 30 degrees. The other two plots are
located under the location of the P1. P2 is located at the
beginning of a bypass road paved and on the edge of a
deep valley and the other adjoining to a village, located at
the end of the mountain road and has an aspect different
from those of the other two plots and is lower in elevation
than them.

Bani Saad Sub-Region (R2): Bani Saad sub-region is
located 70 km south of the city of Taif and is one of the
administrative centers of Taif County. It is a mountainous
area dotted with limited agricultural areas around the
villages.

Sampling in Bani Saad (R2): Because Bani Saad area is
more homogeneous in terms of terrain and altitude, only
two sites were selected for sampling and their
characteristics as follows (Table 2):

The first site (S1) includes three sampling plots, the
first (P1) located to the right of Taif-Baha tourism Road
directly and within 81 km from Taif City and 13 km from
the center of Bani Saad. It is overlooking a deep valley.
The second plot (P2) is located on the left side of the road
and separates from a shallow deep valley by abandoned
agricultural terraces. The third plot (P3) is located on the
right of the same road and not far from the first two plots.
The variation in altitude between these plots is little, but
the aspect of the first plot is northeasterly and that of P2
is northwesterly, while that of the third plot is
southeasterly.

The second site (S2) includes also three sampling
plots, the first (P1) located at a  50  m  to  the  right of
Taif-Baha tourism Road, on 2560 m above sea surface
level and is a rocky and rugged. P2 located on the left of
the same road and differ from P1 only in altitude and
aspect. The third sampling plot located on the right of
Taif-Baha tourism Road and nearby center of Bani Saad
City, but its elevation is lower by about 200 m.

Balharith Sub-Region (R3): Balharith district starts by
the end of Bani Saad area from the south. The center of
this sub-region is Misan City on Taif-Baha tourism Road.
The area has lower altitudes comparing with Bani Saad
area. It is also characterized by wide valleys and thus
spread agricultural areas embraces many villages.

chosen in Balharith and their characteristics as follows
(Table 2):

The first site (S1) is located on about 3 kilometers
from the right side of Taif-Baha tourism road where it can
be accessed from a narrow paved road passes between
the villages and then, a rugged mountainous road passing
through the forest areas. The second site (S2) is located
on the right of Taif-Baha tourism road, but further away
than those between the road and the first site (S1). It is
connected to S1 by an ascendant paved road. These two
sites include three plots each; vary in their altitude and
aspect.

Thakeef Sub-Region (R4): Thakeef is an administrative
center southern Taif city, located on about 10 kilometers
to the west of the Taif-Baha tourism Road. Thakeef is a
mountainous rugged area; its altitudes are lower than
either Bani Saad or Balharith interspersed with valleys
including cultivated areas. Teraat Thakeef City represents
the center of this area.

Sampling in Thakeef (R4): Two sites were selected to
conduct the inventory in Thakeef sub-region as follows
(Table 2):

The first site (S1) is located to the west of Teraat
Thakeef City and is connected to it by a mountainous
road, its altitudes  not  more  than  2,000  meters  above
sea level. Three close plots were  chosen  in  this  site.
The  second  site  (S2)  had  been  chosen  on  the  road
that  Linking  between  Thakeef  area  and  Taif-Baha
tourism  Road.  Its  altitudes  are  less  than  those  of  the
first site. It is also had three sampling plots. Chosen the
sampling plots in this site was similar to that was done for
the first one.

Bani Malik Sub-Region (R5): Bani Malik is the last
administrative centers of Taif County at the southern side
and its borders end at the beginning of the northern
borders of Baha region. Bani Malik is distinguished by its
rugged mountainous terrain with steep slopes.

Sampling in Bani Malik: Because of the expansion of
Bani Malik area comparing with the other sub-regions of
Taif  Count,  five  sites  were chosen (Table 2), on both
the right  and   the   left   of  Taif-Baha  Tourism  Road.
The distances between the sites are not short and differ
from each other in their altitudes; some of them exceed
2000 m. These five sites included 13 sampling plots differ
in their altitudes and aspects.
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Al-Juboub Sub-Region (R6): Al-juboub sub-region The valley has some spare agricultural areas in addition to
located on the road to Taif-Abha Highway and at a
distance of about 80 km south from Taif City, near the
confluence of South Road with Taif - Baha tourism and
land is flat and very wide and loose soil and vegetation is
sparse and very high beyond 1525 meters above sea level.

Sampling in Al-juboub: As a result of the scattering of
vegetation in Al-juboub area and regular terrain of it, it a
one site has been selected includes three sampling plots
(Table 2). One of them (P1) located on the right side of the
Taif-Abha Road and, the second (P2) on the opposite side
while the third located on the right side of the road after
about one km from P3.

Taif-Abha Road Sub-Region: This area is located 60
kilometers south of Taif  City  and  on  Taif-Abha  Road.
It characterized by its flat land, disassembled soil and
sparse vegetation. It located at about 1650 meters above
sea level.

Sampling in Taif–Abha Road: Because it has a scattered
vegetation and regular terrain, a one site has been
selected in Taif-Abha Road includes three sampling plots
(Table 2).

Wadi Thi Ghazal Sub-Region: Wadi Thi Ghazal is located
at the south-west of Taif City and is connected to it
through a paved road branched from Taif-Shafa Road near
Shafa resort. The area a narrow valley ends to Tihama
plains, surrounded by high mountains with large rocks
and dotted with small and scattered agricultural areas.

Sampling in Wadi Thi Ghazal: Two sites were selected in
this sub-region and they are: (S1) along the part of the
valley that is extends from north to south and includes
three sampling plots, two of them are located on the  left
of the road and the third on its right. The second site (S2)
is located along the extent of the part of the valley that is
facing the west and includes three sampling plots on both
sides of the valley and at a higher altitude than those of
the first site (Table 2).

Al-What   and  Al-Waheet  Sub-Region:  Al-What  and
Al-Waheet sub-region is located at the west of Taif City
and on the road that connected between Taif-Shafa Road
and Taif-Hada-Mecca Road. The area is a wide valley with
flat land, disassembled soil and scattered vegetation.
Thus it is similar  to  Al-juboub  and  Taif-Abha  Road
sub-regions,   but  it  is   higher   in   altitude   than   both.

agricultural projects include green houses.

Sampling in Al-What and Al-Waheet: One site was
selected one Al-What and Al-Waheet comprises three
sampling plots, two of them on the right of the valley
towards Taif-Hada-Mecca Road and the third on its left
(Table 2).

Al-Hada Sub-Region (R10): Al-Hada  area  is  located
west of Taif  city  and  links  between  Taif  and  Mecca
Al-Mokrramah through the famous Road (Al-Hada). It is
a mountainous area reaches a height of more than 2100
meters above sea level.

Sampling in Al-Hada: One site was selected in Al-Hada
sub-region with four sampling plots (Table 2) distributed
over an area between the foothill of Al-Karr Mountain and
Taif-Makkah Road. These plots varied in their altitudes
and aspects.

RESULTS AND DISCUSSION

Number of Trees and Density: The greatest number of
trees measured in the present inventory was in Bani Malik
sub-region which represents more than 25% of the total
number of trees measured in all Taif Region. While, the
least number of  trees  measured  was  in  Al-What  and
Al-Waheet sub-region, it was 46 trees represent only 1.3%
of the total number of trees measured in the whole region.
The average tree density of the whole Taif region
accounted 216 trees per hectare,  where  it  ranged
between 61 trees per hectare in Al-What and Al-Waheet
and 343 trees per hectare in Thakeef sub-region (Table 3).

As the outcome of the present inventory may be
considered in any management program for these forests
in the future, we present the stand density as an important
parameter in relation to forest management. Density is a
measure of biological utilization of the site and may be
subjected to analysis in terms of management objectives
[15]. Smith and Bailey [16] considered stand density as
the degree of crowding within an area actually stocked.

According to the measure of density used in the
present inventory, most of Taif forests  are  scattered.
This may reflect a degree of degradation in these forests
that may attributed to disturbance. Richards [17] asserted
that the factors controlling tree density include the effects
of natural and anthropogenic disturbance and soil
condition.
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Table 3: Number of species, number of measured trees (Total and Percentage of total Taif) and density in different sub-regions within Taif County

Measured trees

---------------------------------------------------------------

Symbol Sub-region No. of species Total number Percentage of total Taif Density (tree ha )1

R1 Al-Shafa 3 597 16.8 265

R2 Bani Saad 5 212 6 141

R3 Balharith 4 409 11.5 273

R4 Thakeef 8 514 14.4 343

R5 Bani Malik 9 918 25.8 283

R6 Al-Juboub 2 146 4.1 195

R7 Taif-Abha High way 2 56 1.6 75

R8 Wadi Thi-Ghazal 9 425 11.9 283

R9 Al-what & Al-waheet 3 46 1.3 61

R10 Al-Hada 3 238 6.7 238

Total Taif 9 3561 100 216

Table 4: Tree species grown in Taif forests

Symbol Scientific name Family

1 Juniperus procera Hochst. ex Endlicher Cupressaceae

2 Acacia sp. Memosaceae

3 Barbeya oleoides Schweinf. Barbeyaceae

4 Olea europaea ssp. africana (Mill.) P. Green. Oleaceae

5 Tarchonanthus camphorates L. Asteraceae

6 Rhus retinorrhaea Steud. Ex. A. Rich. Anacardiaceae

7 Teclea nobilis Del. Rutaceae

8 Euclea schimperi (A. DC.) Dandy Ebanaceae

9 Pistacia falcata Becc. ex Martelli Anacardiaceae

10 Dodonaea viscose Jacq. Sapindaceae

11 Ficus salicifolia Vahl. Moraceae

12 Schinus terebinthifolius Raddi. Anacardiaceae

13 Azadirachta indica A. Juss. Meliaceae

Species Composition:  Species  composition  here  refers and  9 species  in  Bani  Malik and Wadi Thi Ghazal
to as the percentage of trees of each species. Juniperus (Table 5). Species composition of the plot will give a snap
procera is prevailing in most of the forests of Taif shot of what the forest is currently comprised of and this
followed   by   Acacia   sp.   then   Barbeya  oleoides is particularly important when monitoring the influences
(local neem) (Table 4). Juniper represents 96.6% of  the of silvicultural treatment on forest composition over time,
tree species in Al-Hada sub-region and more than  50% or ‘natural’ forest dynamics [18]. As species composition
in Al-Shafa, Bani-Saad, Balharith and Thakeef, while was is one of major components of biologically spatial
not found in Al-Juboub, Taif-Abha Highway and Al-what structure [19]. Therefore, it will become more important to
& Al-waheet. Acacia species represent 100% in these monitor overall species composition to detect forest
sub-regions. Barbeya oleoides (local neem) represents changes due to climate change and other disturbances
more than half the number of tree measured in Bani Malik. [20].
The main tree species prevailing in Taif forests are juniper, We believe that species composition of Taif forests
acacia, local neem and wild olive, in addition to Dodonaea had changed to the favor of the less preferred species
viscose (a shrubby species) (Table 4). Total number of such as Dodonaea viscose at the expense of commercially
tree species in Taif forests represented by the ten preferred ones like Juniperus procera and Acacia  sp.
aforementioned sub-regions revealed that it ranges This change in species composition is mainly due to
between 2 species in Al-Juboub and Taif-Abha Highway anthropogenic factors in addition to climate change.
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Table 5: Species composition in the forests of different sub-regions of Taif County

Species composition (%)
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sub-region 1* 2 3 4 5 6 7 10 13

Al-Shafa 86.6 13.1 0.3 - - - - - -
Bani Saad 77.8 18.7 0.9 - - 2.4 - - -
Balharith 67.2 31.1 - - - - - 1.2 -
Thakeef 65.4 5.1 11.3 - 6.2 - - 9.5 1.9
Bani Malik 33.0 2.50 52.7 7.7 - - 2.6 - -
Al-Juboub - 100 - - - - - - -
Taif-Abha High way - 100 - - - - - - -
Wadi Thi-Ghazal 47.0 7.8 9.4 8.0 10.8 - - 16.2 -
Al-what & Al-waheet - 100 - - - - - - -
Al-Hada 96.6 3.4 - - - - - - -

Total Taif 47.7 38.2 7.5 1.6 1.7 0.3 0.3 2.7 0.2

*1, 2, 3, …etc. are referring to the different tree species (see table 4)

Table 6: Number and percentage of unmeasured trees in the different inventory sub- regions in Taif County

Sub-region No. of measured trees No. of unmeasured trees Total number of trees Percentage of unmeasured trees

Al-Shafa 597 165 762 21.7
Bani Saad 212 35 247 14.2
Balharith 409 66 475 13.9
Thakeef 514 42 556 7.6
Bani Malik 918 23 941 2.4
Al-Juboub 146 2 148 1.4
Taif-Abha High way 56 1 57 1.8
Wadi Thi-Ghazal 425 161 586 27.5
Al-what & Al-waheet 46 1 47 2.1
Al-Hada 238 57 295 19.3

Total Taif 3561 553 4114 13.4

Characteristics of Tree Cover: The present status of Taif species in the forests. Number of degraded (unmeasured)
forests suggests that they   have been exploited for a long trees seems to be related to the accessibility to the sites
period of time, as obvious effects on existing trees can be and the effectiveness of its required protection.
seen right now. Although these trees probably represent Whenever, the forest is located in a steep site with no
the third generation, however they look irregular (curved, access roads, it can not be accessible to man.
twisted, cleft, multi-stemmed, dwarfish and leaning) or
degraded (destroyed, cut, fully cut and burned) or Natural Regeneration: Number of seedling that was
stricken by dieback or completely dead. So it is difficult to found in the inventoried sites ranged between 1 in Al-
estimate the size of such trees and they are not suitable Hada sub-region and 1064 in Bani Malik. Juniperus
for the production of wood. Die-back of Juniperus procera seedlings represent only 2% of total number of
procera trees is a phenomenon has occurred since about seedling in the whole Taif Region comparing with 35.5 and
30 years in the southwestern forests of Saudi Arabia and 2% for Acacia sp. and Barbeya oleoides, respectively.
affecting other tree species, however, yet there is no a While, the seedlings of Dodonaea viscose represent
single reason has been accused in this problem [21]. about 59% of the total number of seedling in the whole

The percentage of  the  unmeasured  trees  due  to the Taif Region (Table 7). Dodonaea viscose in these regions
aforementioned  reasons  ranged  between  1.4% in Al- is of little economic importance comparing to Juniperus
Juboub and 27.5% in Wadi Thi-Ghazal with an average of procera. We believe that this shrubby species has spread
13.4% for the whole Taif forests (Table 6). at the expense of other tree species such as Juniperus

It is worth mentioning that this degradation was not procera and Acacia spp. that may be considered as an
limited to a specific species, but occurred on all the tree indication for site degradation.
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Table 7: Number of seedlings of the main species in the different inventory sub-regions in Taif County

Main species
-------------------------------------------------------------------------------

Symbol Sub-region 1 2 3 10 Total no. of seedlings

R1 Al-Shafa 20 56 3 - 79
R2 Bani Saad 24 23 4 3 82
R3 Balharith 1 121 7 32 161
R4 Thakeef 13 65 - 786 864
R5 Bani Malik 2 - 57 997 1064
R6 Al-Juboub - 408 - - 408
R7 Taif-Abha High way - 145 - - 145
R8 Wadi Thi-Ghazal 3 26 1 4 34
R9 Al-What & Al-Waheet - 253 - - 253
R10 Al-Hada 1 - - - 2

Total Taif 64 1097 72 1822 3092

*1, 2, 3, …etc. are referring to the different tree species (see table 4)

Table 8: Mean stem diameter (cm tree ), height (m tree ), volume (m tree ) and total volume (m ) of  tree  measured  of  different  species  in  different1 1 3 1 3

sub-regions of Taif County

Symbol Sub-region Mean diameter (cm tree ) Mean height (m tree ) Mean volume (m  tree ) Total volume (m )1 1 3 1 3

R1 Al-Shafa 7.2 3.6 0.0141 15.8621
R2 Bani Saad 9.7 3.5 0.0223 11.7066
R3 Balharith 8.3 3.3 0.0138 13.3793
R4 Thakeef 5.8 3.5 0.0149 16.2988
R5 Bani Malik 7.5 3.1 0.0201 28.3828
R6 Al-Juboub 5.6 2.8 0.0068 2.9492
R7 Taif-Abha High Way 11.3 4.1 0.0581 4.7027
R8 Wadi Thi-Ghazal 6.5 3.8 0.0155 10.5237
R9 Al-What & Al-Waheet 20.9 6.9 0.1833 9.3500
R10 Al-Hada 4.1 2.8 0.0026 1.5608

Mean Taif 7.1 3.4 0.0165 114.7159

El-Juhany  [3]  considered  the  low  capacity of Tree Measurements: The average stem diameter and
natural  regeneration  of  the   main   forest   species   of height of the trees measured in Taif forests ranged
the  most  obvious  indications  of  forestland between 4.1 cm tree  and 2.8 m in Al-Hada sub-region
degradation  in  the  in  southwestern  in  Saudi  Arabia. and 20.9 cm tree  and 6.9 m in Al-What & Al-Waheet,
The  problem  of  the  lack of natural regeneration of respectively. Consequently, the mean tree  volume of
juniper in these forests probably a result of intensive sub-regions ranged between 0.0026 and 0.1833 m  tree
grazing. Regular grazing prevents the subsequent in these two sub-regions, respectively. Total tree volume
establishment of seedlings and their growth into mature in different sub-regions of Taif forests ranged between
plants [22]. This seems true as the juniper forests in the 1.56 and 28.38 m3 in Al-Hada and Bani Malik sub-regions,
southwestern region of Saudi Arabia have become more respectively (Table 8).
susceptible to deterioration that indicated by many gaps, Indeed, these results reflect the case of the tree cover
symptoms of diseases on trees, low capacity of natural in these forests. The trees in Al-Hada sub-regions
regeneration as may be noticed from the scarcity of represent the third generation and almost all are juniper,
seedlings [23]. Some researchers attributed the low thus they are small in size with no or a few older or larger
capacity of the natural regeneration in juniper forests to trees. While Al-What & Al-Waheet has mainly large
biological stresses caused by specific insets damaging acacias dominated the valley. Bani Malik sub-region has
juniper cones [24], or human disturbance, grazing the greatest number of trees measured  (25.8%  of  the
pressure and climatic change [25] or development of total number of trees measured in the whole region) and
forest sites for recreational purposes [26] or harsh climatic the greatest number of species compared with the other
conditions [27]. sub-regions.

1

1

3 1
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CONCLUSION 3. El-Juhany, L.I., 2009. Forest degradation and

The inventory of Taif forests showed that they are Australian Journal of Basic and Applied Sciences,
suffering from degradation representing by low capacity 3(3): 2677-2696. ISSN 1991-8178
of natural regeneration of the main forest species, spread 4. Abo-Hassan, A. A., 1983. Type, distribution  and
of gaps in forest cover, high proportion of irregular trees, area of forests in southwestern region of Saudi
disappearing of the most larger trees, noticeable eroded Arabia.   J.   Coll.   Agric.,   King   Saud   Univ.,  5:
soil, die-back and die-off of trees, insects break out, 103-113.
decreasing the number of tree species, loss of some wild 5. El-Osta, M.L.M. and A.A. Abo-Hassan, 1987. The
animals species with increase in number of monkeys, important Technological Properties of Juniper
increase in urbanization and accompanying activities, Woods. 1  ed., King Abdul Aziz City for Science and
spread of recreation areas and others. Technology. Riyadh, Saudi Arabia, Book, 6: 86.

These forests have been subjected to misuse, 6. The International Union of Forest Research
intensive grazing, severe  cut  and  different  humanitarian Organizations IUFRO, 2009. IUFRO Division 4:
activities. Consequently, large areas of the forest soil Extending Forest Inventory and Monitoring. Quebec
have lost their properties such as availability of organic City, Canada. http://skog.for.msu.edu/meeting/
matter, profile depth and moisture holding capacity that 7. USDA (United States Department of Agriculture),
help growing trees naturally from seeds. 2007. SCIENCE AREA CHARTER. Forest Inventory

Quick intervention is important to stop the and Monitoring Science Area. Primary Participating
degradation that has been occurred in these forests. Unit: RWU-4801, Forest Inventory and Analysis
Essential effective rehabilitation programs based on (Knoxville, TN). http:// www.srs.fs.usda.gov/
mapping for all the forests should be started as soon as science/ documents/fia/4801.pdf
possible. 8. Avery, T.E., and H.E. Burkhart, 1983. Forest

ACKNOWLEDGMENT New York, U. S. A.

The content of this article based on data obtained About Taif City. http:// committee.taifcity.gov.sa/ ar/
from a large elaborated project aimed at "inventory of the page/ about-taif-city_5.aspx
natural forests in the southwestern region of Saudi 10. Department of Natural Resources, 2007. Forest
Arabia", funded by The Ministry of Agriculture and, inventory project in the southwestern region of
supervised by The Space Research Institute at King Saudi Arabia. Department of Natural Resources,
Abdulaziz  City for Science and Technology. The present Ministry of Agriculture. Implemented by The Space
research has been supported by the Saudi Society of the Research Institute at King Abdul Aziz City for
Agricultural sciences. Science and Technology in collaboration with King

REFERENCES 11. Al-Jazeera Daily Newspaper, 2011. Taif: the bride of

1. NCWCD and JICA, 2006. The Management Plan for 12. Shiver, B.D. and B.E. Borders, 1996. Sampling
Conservation of Juniper Woodlands. The final report Techniques for Forest Resource Inventory. John
of the jointed study between National Commission Wiley & Sons Inc. New York, U. S. A.
for Wildlife, Conservation and Development 13. Philip, M.S.,  1994.  Measuring  Trees  and Forests.
(NCWCD) and Japan International Co-operation 2   Ed.  CAB   international,   Wallingford,  Oxon,
Agency (JICA). UK.

2. Abo-Hassan, A.A., M.L.M. El-Osta and M.M. Sabry, 14. SAS Institute, 2001. SAS User’s Guide Statistics,
1984. The Natural Forests in the Kingdom of Saudi version 8.2. SAS Inst. Cary, NC, USA.
Arabia and the Possibility of Exploiting Them 15. Titus, S.J., 1967. A Review of the Concept of Stand
Economically. National Center for Science and Density as used in Forestry, with a Special Section
Technology (Now: King Abdulaziz City for Science on the Crown Competition Factor and its Application
and Technology), Book No. 1 (in Arabic), Riyadh, to Douglas –fir. M. Sc., Oregon State University,
Saudi Arabia, pp: 177. USA.

potential rehabilitation in Southwest Saudi Arabia,

st

Measurements. 3  Ed. McGraw-Hill Book Company,rd

9. High Commission for the Development of Taif, 2011.

Saud University, Riyadh, Saudi Arabia.

the resorts. Issue No. 14106 2011 (In Arabic).

nd



World Appl. Sci. J., 19 (10): 1462-1474, 2012

1474

16. Smith, J.H.G. and G.R. Bailey, 1964. Influence of 23. Aref, I.M. and L.I. El-Juhany, 2000. The Natural and
stocking and stand density on crown widths of planted forests in Saudi Arabia; their past and
Douglas fir and lodgepole pine. Commonwealth present. Arab. Gulf J. Sci. Res., 18: 64-72. (In Arabic).
Forestry Review, 43(24): 3-246. 24. Hajar, A.S., A.A. Faragalla and K.M. Al-Ghamdi,

17. Richards, P.W., 1952. The Tropical Rain Forests. 1991. Impact of biological stress on Juniperus
Cambridge University Press. Cambridge, UK. excelsa M. Bieb. in south-western Saudi Arabia:

18. Miller, R., 2006. Queensland the Smart State: Native insect Stress. J. Arid Environ., 21: 327-330.
forest inventory http:// www.cqfa.com.au/ 25. Gardner, A.S. and M. Fisher, 1994. How the forest
documents/ 1320808556_native_forest_inventory.pdf lost its trees: Just so storytelling about Juniperus

19. Huang,   W.,     V.     Pohjonen,      S.     Johansson, M. excelsa in Arabia, Short Communication, J. Arid
Nashanda, M.I.L. Katigula and O. Luukknen, 2003. Environ., 24: 299-301.
Species diversity, forest structure and species 26. The Arab Center for the Studies of Arid Zones and
composition in Tanzanian tropical forests. Forest Dry Lands (ACSAD), 2003. Inventory Study and
Ecology and Management, 173(1-3): 11-24. Regional Database on Sustainable Vegetation Cover

20. Vermont Department of Forests, Parks and Management in West Asia (TN2), Prepared for the
Recreation, 2010. Vermont Forest Resources Plan – Sub-Regional Action Program (SRAP) to Combat
State Assessment and Resource Strategies. Vermont Desertification and Drought in West Asia under the
Division of Forestry, VT 05671-0601. memorandum of understanding signed with

21. El-Juhany, LI., I.M. Aref and M.A. Al-Ghamdi, 2008. UNEP/ROWA 21st August 2001.
The possibility of ameliorating the regeneration of 27. Abido, M.S., 2000a. State of the Environment and
juniper trees in the natural forests of Saudi Arabia. Policy restorative: 1972–2002. Forests : West Asia,
Research Journal of Agriculture and Biological page: 113-115. http:// www.unep.org/ dewa/
Sciences, 4(2): 126-133. WestAsia/ assessments / national_SOEs/

22. Ash, D., S. Corbett, T. Williams and S. Davis, 2009. Other%20SOE%20Reports /GEO3/GEO3_fores t.pdf
Salisbury Plain Project "Juniperus communis,
Management of Juniper on Salisbury Plain and
Porton Down. Salisbury Plain Life Project Building
21, Westdown Camp, Tilshead, Wiltshire SP3 4RS,
UK. http:// ec.europa.eu/ environment/ life/ project/
Projects/index.cfm?fuseaction=home.showFile&rep
=file&fil=JuniperFactsheet.pdf


