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6.1 Introduction 

Mounting pressure on the natural resources of the State of Qatar due to rocketing population rise has 
ushered in large-scale degradation of the environment and ecosystem, calling for immediate attention 
for seeking newer approaches in local practices and propagation of multipurpose trees in the existing 
systems to achieve multi-fold objectives. Moreover, crop productivity has been proven to enhance 
under tree canopy due to improved soil fertility (Young, 1989) and ameliorative influence of shade 
in a hot dry environment by reducing understorey temperature and mitigating evapotranspiration 
[Bunderson et ul. , (1990)]. 

Pro.sop is cineraria (L.) Druce is a tree of arid areas. The tree is known locally as Al Ghaf (Arabic) and 
as Jandi or Khejri (India), Jand (Pakistan) (Plate 1). Prosopis cineraria is known as a multipurpose 
tree which provides fodder, fuel and shade and improves the soil and stabilizes sand dunes. It is 
extremely drought tolerant, growing in areas with an annual precipitation as little as 75mm. It grows 
in areas with long dry season and tolerates temperatures of up to 50° C, altitudes from sea level to 
600m and a soil pH ofup to 9.8 (Anonymous, 1 999). 

The tree is a deep-rooted species suitable for areas with low water tables. Its tap roots are reported 
to penetrate to depth of 25-36 m (Sardar, 1990). Because of its deep roots, it does not compete for 
moisture or nutrients with any growth particularly crops grown close to the trunk. This tree species 
was reported to be distributed at densities of 1.5trees/ha-l and 28 trees per farm house in Rajasthan 
(Gupta, 1982). The canopy of this tree encourages the growth and above ground production of 
herbaceous flora in afforested and grazing lands (Sardar, 1990). 

P. cineraria provides excellent firewood (calorific value, ca. 5,000 kcal/kg) and charcoal. Its wood 
is favored for cooking and domestic heating (Mahoney, 1990). The wood is hard and reasonably 
durable and has a variety of uses: house building, posts, tool handles, and boat frames. 

Leaves of Prosopis cineraria are the most important animal feeding resource especially during the 
dry season since the leaf production rate occurs during the extremely dry summer months when other 
tree species are leafless. 

The leaves are highly palatable and nutritious. Also the leaves are an available, excellent, and nutritious 
fodder, readily eaten by many other animals including camels and catties. The P. cineraria leaves 
are an extremely important resource in desert areas such as Thar Dese1t of Rajasthan, India (Purohit 
and Khan, 1980) and the Sultanate of Oman (Brown, 1992) as the foliage is retained well into the dry 
season, after most of the surface vegetation has died back. Leaves contain 1 3 .8% crude protein, 20% 
crude fiber, and 18% calcium (FFN 1991). The pods also provide a good fodder, containing a dry, 
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An individual tree of Prosopis cineraria population growing in Al-Ghafat area in Rawdat Rashid. 

sweet pulp. Pods are eaten as a vegetable in the human diet in some areas. In  Rajasthan, green pods 
cal1ed sangri are boiled and dried (FFN 1 99 1  ) .  

Prosopis leaves and pods are eaten by many animal species and the tree produces leaves during the 
extremely dry summer months, when most other trees are leafless. A moderate sized tree may yield 45 
kg of dry leaf fodder per year (Anonymous, 1 999). The pods readily drop from the trees when ripened 
and they also provide good fodder. The unripe pods of P.cineraria are used as a feed supplement 
(Purohit and Khan, 1980; Brown, 1 992). In an earlier study, adverse effects of Prosopis tannins on 
nutrient intake and angria ion in sheep were reported (Prasad et al., 1997). Pods and leaves have been 
reported to contain 1 5 .7% and 1 2 . 1  % CP (crude protein), 1 5 . 1  % and 20 . 1  % CF (crude fiber), 8% and 
3.2% EE (ether extract) and 13.8% and 12.2% ash, respectively (El Hag et al., 2000). 
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The heartwood of Prosopis contains sugars, flavonones, fatty acids, and tannins (Burkart, 1976). Fresh 
leaves (ZMB)(zero moisture basis) contain 15.3%CP, 17.5%CF, 10.0% ash, 3.2%EE, 54.0¾NFE, 
2.65%Ca, and 0.24%P (Gohl, 1981). 

The flowers are valuable for honey production. The bark yields an edible gum. The bark and flowers 
are used medicinally. In times of famine, the powdered bark has been mixed with flour and made into 
cakes (Bhandari 1978), (NAS 1980). 

P. cineraria can withstand periodic burial (Gates and Brown, 1988). Because of its deep taproot, 
Al Ghaf trees are not believed to compete for moisture or nutrients with crops grown close to the 
trunk. During the growing season it casts only light shade and is therefore suitable as an agroforestry 
species. Farmers in semi-arid regions of India and Pakistan have long believed it increases soil 
fertility. Yields of sorghum or millet increased when grown under P.cineraria, as a result of high 
organic matter content, total nitrogen, available phosphorus, soluble calcium, pH in the soil (Mann 
and Shankamarayan, 1980). 

The aim of the present investigation is to analyse different plant parts of Prosopis cineraria trees for 
naturally occurring mineral elements and their concentration in leaves, stem and bark ( macroelements, 
as well as, trace elements). Most of these elements are important as food supplements of many 
domestic animals. A number of the inorganic elements are regarded as absolutely essential to all of 
Life's processes (Table 1 ). Ensuring that the diets of the domestic animals contain the appropriate 
amounts and ratios of these essential macro and trace (micro) elements is a life long wony for animal 
herders and breeders. The essential elements are vital to the structure and/or operation of the metabolic 
machine and must be present in fairly constant concentrations in healthy tissues of all living animals. 
A deficiency of these elements in an otherwise nutritionally adequate diet can lead to very diverse and 
indefinite metabolic abnormalities. 

Table 1. Macro- and micro- essential mineral elements. 



Table 1. Contd .. 

4 Sodium 

5 

6 

7 Phosphorus 
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Two categories are recognized: Macro- and microelements. Macroelements together account for 
3 .45% of the body weight and each is present in the body at a ratio of at least 50mg to one kilogram 
of body weight. Microelements, on the other hand, or as their other name "trace elements" shows, 
appear in minute quantities in the body, that is, considerably less than 50mg per kilogram of body 
weight. 

It must be noted that the same element can either be essential or toxic to the organism, depending on 
the amount ingested. 

6.2 Materials and Methods 

6.2. 1 Plant material 

Fresh aerial parts of Prosopis cineraria were collected from Al Ghaf trees growing in the vicinity of 
Rawdat Rashid. The plant material was s01ted into three groups: leaves, stems and bark. The plant 
material was air-dried, powdered, homogenized and stored in  glass containers. 

6.2.2 Plant material analysis 

The dried leaves, stem and bark san1ples were digested by Microwave technique (speed wave MWS-
2). The elements in the samples were measured by inductively-coupled plasma mass spectrometry 
(ICP/MS) model (Agilent 7500c with Octopole Reaction System). ChemStation software was used 
for data manipulation and a multi-element standard was used for calibration. The anal yes . were 
focused on the content of elements. (Table 2). 
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6.3 Results and Discussion 

The results of the analysis of ICP/MS are given in Table (2) for the leaves, stems and bark. 

Table 2 :  The contents of 24 elements (µgg-1 dry weight) in the different parts of Prosopis cineraria trees. 

No. leaves stems bark 

1 5.61 5.13 4.06 

-
2 Ca 9.32 3.74 9.89 
3 Mg 4.99 3.29 4.32 
4 Zn 144.55 36.61 13.49 
5 Mn 47.01 1 4.79 41 .26 
6 Cu 22.5 1 8.3J 11.51 
7 ]'Ji 4.01 2.097 3.46 

... 8 0.46 0.13 0.38 � 
9 1.35 0.44 1.16 
10 7.89 6.61 4.61 
11 2.4.1 0.74 1 .92 

12 Ti 0.45 0.33 0.49 
1 3  V 3.41 1.55 2.82 
1 4  Pb 3.66 2.24 1.66 
15 Hg 0.52 0.28 0.36 
16 Ba 25.21 22.85 27.87-
17 Se 9.88 6.37 24.14 
18 Li 29.96 A.59 8.68 
19 Cr 5.16 2.14 3.73 
20 Rb 2 . 16  · 1.05 1.73 
21 Cd 1 . 1 9  1.15 1.03 
22 Cs 0. 1 5  0.14 0. 15 

The analysed elements can be classified into the following four catogories: 
* Main elements [Sodium (Na), Magnesium (Mg), Potassium (K) and Calcium (Ca).]. 
* Essential trace elements [Manganese (Mn), Iron (Fe), Cobalt (Co), Nickel (Ni), Copper (Cu), 

Zinc (Zn), Vanadium (V), Chromium (Cr) and Selenium (Se).]. 
* 

* 

Non-essential elements [Lithium (Li), Aluminum (Al), Thallium (Ti), Rubidium (Rb), Cesium 
(Cs) and Barium (Ba).]. 

Toxic elements [Cadmium (Cd), Mercury (Hg) and Lead (Pb).]. 
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The contents of elements in  the different parts of the plant and their importance to plants life is 
explained as follows: 

Potassium (K): Potassium was detected in  Prosopis cineraTia, in the bark, stem and leaves in the 
range of [ 4.06 �Lgg·1 , 5 . 1 3  �tgg·1 5.61 ,ugg·' ], respectively. 

Potassium is regarded as a macronutrient which is necessary in the fonnation of sugars, starches, 
carbohydrates, protein synthesis and cell division in roots and other paiis of the plant. 

., ft helps in adjusting the water balance, improves stem rigidity and cold hardiness, enhances flavor and 
color of fmit and vegetable crops and increases the oil content of fruits. It is important in leafy crops 
and deficiencies result in a low yield, mottled, spotted or curled leaves and a scorched or burned 
appearance. 

I n  animals potassium regulates the osmotic pressure and the acid-base balance but from within the 
�; "tells, whereas sodium canies out these functions in the extracellular. 

· Sodium (Na): Is involved in osmotic (water movement) and ionic balance in  plants. Hence its 
. concentration level in leaves (7.89 µgg·' ) and stem (6.61 µgg·1 ) is expected to be higher than in the 
bai'k' (4.6 1µgg- 1) .  The results obtained confirmed this fact. 

s·odium is found in the extracellular fluids, and therefore (together with chloride) i s  responsible for 
the regulation of the osmotic pressure outside the cell. 

A sodium deficiency will adversely affect appetite and normal increase in weight and cause low blood 
pressure, rough coat and cardiac troubles. 

: ".'"  Calcium (Ca): The calcium levels in leaves and bark were much higher (9.32 µgg·t an.d 9.89 �lgg· 1 

respectively) than those found in the stem (3.74 µgg-1 ) 

Gcltciurn plays an important role i n  the structure and function of living cell. It activates enzymes and 
is ..-�n important structural component of the cell walls. I t  influences water movement in cells and 
is necessary for cell growth and division. Some plants must have calcium to take up nitrogen and 

. ......,_ other minerals. Calcium is easily leached and once deposited in plant tissue, it is immobile (non-
---...... ' , 
'..., ·:�vanslocatable); so there must be a constant supply for nonr1al growth. Deficiency of calcium causes 

. stunting 6f new growth in stems, flowers and roots. Deficiency symptoms range from distorted new 
g�wth to black spots on leaves and fruit. Yellow leaf margins may also appear. 
; ,. 
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In animals the nutritional role of calcium is closely related to that of phosphorns, and therefore they 
are usually considered together. Together they form the chief elements of the skeleton; 99% of the 
calcium and about 80% of the phosphorus found in the body are located in the bones and teeth. 

Calcium's main function consists offom1ing bones and teeth and it is also present in soft tissues where 
it carries out a number of regulatory functions in the body such as stimulating muscle contractions, 
making it important to the work of the hea1t. Besides bones and teeth, the greatest concentration of  
calcium is found in the blood. All of the larger animals have 10mg of calcium per 100ml of  serum. 
The vital minimum level of calcium in the serum is not regulated by the amount of calcium ingested, 
but by that which is mobilized from the bones, which act as a calcium reserve. 

Magnesium (Mg): Magnesium was found in concentration levels of  4.99 �Lgg·1 and 4.32 µgg· 1 in 
leaves and bark respectively which were much higher than these detected in stem (3 .29µgg·1) . 

Magnesium is a critical structural component of the chlorophyll molecule and is therefore necessaiy 
for the functioning of plant enzymes to produce carbohydrates, sugars and fats. It is equally vital 
in fruit and nut formation and is essential for seed germination. Magnesium deficient plants appear 
chlorotic, show yellowing betvveen veins of older leaves or the leaves may drop. Magnesium is 
leached by watering and must be supplied in  plant feeding. It can however be applied as a foliar spray 
to correct its deficiency. 

In animals about 60% of the body's magnesium is found in the skeleton. The remaining 40% is 
scattered throughout the body fluids. Magnesium activates many enzyme systems, particularly those 
concerned with carbohydrate metabolism. A normal blood count depends on magnesium to a great 
extent; for example 1 00ml blood serum contains l-3mg of magnesium. 

Diets extremely low in magnesium will cause hyperirritability, tetany, muscle twitching and reduced 
blood pressure. 

Zinc (Zn): The concentration of zinc in Prosopis cineraria comprised the highest level among all 
elements investigated, and the highest value was detected in the leaves ( 1 44.55 µgg·1) as compared to 
the stem (36.61 ,ugg·1) or the bark ( 13 .49 µgg·1 ) .  

Zinc is an impo1tant component of  enzymes and is a functional cofactor of  a large number of  enzymes 
and auxins (plant growth hormones). It is essential to carbohydrate metabolism, protein synthesis and 
intemodal elongation during stem growth. Deficiency in plants result in mottled leaves with in-egular 
chlorotic areas. Zinc deficiency leads to iron deficiency causing similar symptoms. Deficiency occurs 
on eroded soils and is least available at a pH range of 5 .5 - 7.0. However lowering the pH can render 
zinc more available to the point of toxicity. 
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The animal body contains about 20 - 30mg zinc per kilogram body weight, and most of i t  is found in 
the liver, kidneys, bones, hair and pancreas. An excess of calcium inhibits zinc absorption, 1neaning an 
jncreased intake of zinc is necessary i f  the dietary share of calcium is high. Zinc is impo1tant primarily 
for skeletal development and the fonnation and regeneration of the skin and hair cells. Symptoms of a 
deficiency, paiticularly in young animals, are bone defo1mation and retarded growth. 

Manganese (Mn): The level of manganese was found to be higher in the leaves (47.01 µgg-1 ) than in 
the stem [ 14_79 µgg- 1 ] or the bark [41.26 �tgg-1) .  

Manganese is  involved in enzyme activity for photosynthesis, respiration, and nitrogen metabolism, 
Deficiency i n  young leaves may show a network of green veins on a light green background similar 
to those in iron deficiency. I n  advanced stages of deficiency, the light green parts may become white, 
and the leaves are shed. Brownish, black, or greyish spots may appear next to the veins. In neutral or 
alkaline soils, plants often show deficiency symptoms where as in highly acid soils, manganese may 
be available to the extent that it results in toxicity. 

The small amounts of manganese in the animal body, i.e. approx. 0.2 - 0.3mg per kilogram body 
weight, are concentrated mainly in the bone. It also supports the amino acid metabolism. Due to poor 
absorption of manganese in the gastro-intestinal tract and the low concentration of this trace element 
in the body tissues, great care must be taken to ensure a regular supply of manganese in the diet. A 
low manganese diet can often lead to sterility in male mammals and late sexual maturity in females. 

Iron (Fe): Iron was detected in leaves ( 1 .35 �tgg-1), stem (0.44 µgg- 1 )and bark ( 1 . 1 6  p.gg-1) in Prosopis 
cineraria and the level in the stem was lower than those found in leaves and bark. 

Iron is critical for chlorophyll fonnation and photosynthesis. I t  is important in enzyme systems and 
respiration in plants. 

In  spite of the fact that there are as much as 60 - 90mg iron per kilogram body weight in the animal 
body, it still counts as a trace element. Seventy percent of the iron is found in haemoglobin - the 
colouring matter of red blood corpuscles; the remaining 30% is found chiefly in the liver, to some 
extent in the spleen and bone marrow, and in the plasma. 

Absorbed iron is converted into haemoglobin and is  therefore part of the process where oxygen is taken 
up from the air into the lungs and canied to the tissues. It contributes to the energy metabolism and 
aids resistance to infection. Anaemia is the well-known result of an iron deficiency, but a lack of this 
trace element can also lead to an increased susceptibility to infection and symptoms of toxicosis. 
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Copper (Cu): The level of copper was found to be higher in the leaves (22.5 �tgg·1) and the stem 
( 1 8.3 1 µgg· 1 ) as compared to the bark ( I 1 . 5 1  �tgg·1). Copper is concentrated in the roots of plants and 
plays a part in nitrogen metabolism. It is a component of several enzymes and may be part of the 
enzyme systems that use carbohydrates and proteins. Deficiencies cause die back of the shoot tips, 
and the terminal leaves develop brovvn spots. Copper is bound tightly in organic matter and may be 
deficient in highly organic soils. It is not readily lost from the soil but may often be unavailable. Too 
much copper can cause toxicity. 

As in the case of iron, copper is also stored in the liver and is found to a lesser extent in bone manow. 
The animal body contains 1 .5 - 2.5mg per kilogram body weight. Copper has an important function 
in hair growth, the fomiation of the melanin ( dark) pigment of skin and hair, and the bone and 
connective 6ssue formation. 

Nickel (Ni): Nickel was detected in leaves (4.01 µgg·1 ), stems (2.097 �tgg·1 ), and bark (3.46µgg·1 ) in · 
Prosopis cineraria and the level in the stem was lower than those found in leaves and bark. 

Nickel has just recently won the status as an essential trace element for plants according tQ the 
Agricultural Research Service Plant, Soil and Nutrition Laboratory in Ithaca, NY. It is r�quired for 
the enzyme urease to break down urea to liberate the nitrogen into a usable form for plants. Nickel is'-, 
required for iron absorption. Seeds need nickel in order to genninate. Plants grown without additional 
nickel will gradually reach a deficient level at about the time they mature and begin reproductive 
growth. If nickel is deficient plants may fail to produce viable seeds. 

Nickel deficiency have been shown results in an inferior liver function. 

Cobalt (Co): Cobalt was detected in leaves (0.46 ,ugg·1 ) ,  stem (0. 1 3  ,ugg·1)and bark (0.38 µgg·') in 
Prosopis cineraria and the level in the stem was lower than those found in leaves and bark. 

Cobalt is required for nitrogen fixation in legumes. The demand for cobalt is much higher for nitrogen 
fixation than for arnmonium nutrition. Deficiency in its level could result in nitrogen deficiency 
symptoms. 

In animals cobalt is of significance primarily in ruminant nutrition, and generally its deficiency 
produces symptoms of disease or illness. Cobalt is an integral part of vitamin B 1 2  and is used in the 
synthesis of this vitamin by the rumen microflora. 

Aluminum (Al): Aluminum is  not essential for plant growth, although a beneficial role has been 
claimed for some plant species (Radojevic and Bashkin, 1 999). . ... 
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The aluminum level concentration detected i n  the leaves was higher than these detected in stem and 
the bark. Typically aluminum concentration ai-e around 6-3500 �tgg· 1 (dry weight) in plants and 3-
1 40µgg-1 (dry weight) in plant foodstuffs (lettuce, cabbage, beans, com, and cereals) (\,Vard, 2000). 
In plants, this element, when present at toxic levels, causes stunting, dark green leaves, purpling of 
stems, death of the leaf tips and damage to the root system (Jones Jr., 1998). 

Thallium (Tl): Not much i s  known about thallium chemistry and its effects on plant tissues and in 
the soil, except that it may be toxic if  present at enough high levels (Radojevic and Bashkin, 1 999). 
Jones Jr., ( l  998) reported that a typical thallium level in plants is 0.05 µ.gg-1 . ln this investigation the 
concentration of thallium found where 0.45 µgg-1 in leaves, 0.33 µgg-1 in stem and 0.49 pgg-1 in the 
bark. These values are much higher than those condidered as the typical range suggested by Jones Jr. 
( 1 998). 

Vanadium (V): Vanadium is an essential micronutrient for animals, but not for plants (Jones Jr., 
1 998). In plants, a typical concentration range is 0.00 1 - 1 .5 µgg· 1 (Radojevic and Bashkin, 1 999) and 
in plant food stuffs, the figures reported by Ward (2000) is 0.001-0.7 �tgg·1 • The results obtained 
show that the highest concentration was found i n  the leaves (3 .41  µgg- 1) followed by bark (2.82µgg·1) 
and the least value was detected in the stem ( 1 .55,Ltgg-1 ) .  

All these concentrations are much higher than those reported as a typical concentration range. 

Vanadium was shown to improve the growth rate of rats. 

Lead (Pb): Lead i s  known for its toxicity to animals if taken accidentally in plant feed, i t  can cause 
anemia, anorexia, blindness, abortion, diaIThea and abdominal pain. 

The level of concentration of lead was highest in the leaves 3.66 µgg·1 as compared to the levels of 
concentrations i n  the stem and the bark. High values of lead in the environment are usually attributed 
to unleaded gasoline and their emission by motorcars. 

Mercury (Hg): The level of Hg was the highest in leaves (0.5 1 9  µgg- 1 ) decreased in the bark (0.36 
µgg·1 ) and the least level was detected in the stems (0.28 �Lgg- 1) .  

Mercu1y i s  known for its toxicity to animal i f  taken i n  plants feed as other source. Mercury is known 
to cause ataxia, kidney failure, convulsions and hemorrhage. 

Barium (Ba): Not much i s  reported in the literature on the accumulation of Ba by plants. It was 
reported that there was relatively little accunrnlation of Ba by macrofungi growing on uranium mill 
tailings (Kalin and Stokes, 1 98 1 ). Barium usually occurs in the soil as BaSo2 (barytes) and BaCo3 
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(witherite, alstonite) (Sharp, 1 990). In this investigation, i t  was detected in the leaves, the stem and 
the bark. The average highest concentration level was detected in the bark (27.82 µgg·1 ) as compared 
to its concentration in the leaves and the stem (25.21 µgg·1 and 22.85 �tgg·1 , respectively). 

Selenium (Se): Selenium is an essential element for animals in low levels and deficiencies occur if 
they feed on plants with Se concentrations of::; 0.05 µgg· 1 (Radojevic and Bashkin, l 999). However, 
at high concentrations ( > 4 µgg·1), selenium can be toxic as it prevents proper bone formation in 
animals (Radojevic and Bashkin, 1999). Usually, the selenium levels in soils range from <0.1 to 1 00 
µgg-1

• Although selenium may be present at trace amounts in the soil, it may accumulate in plants 
and crops in quantities that could pose a hazard to animals and humans feeding on them. Selenium 
pollution may result from its industrial uses, such as the production of rubber, glass, pigments, metal 
alloys, and electronics (Radojevic and Bashkin, 1999). The detected concentration levels of selenium 
in this investigation fall in the range of24.14 ,ugg· 1 in  the bark to the lowest value of 6.37 µgg-1 in the 
stem. These values are extremely high and as yet cannot be explained. Because Prosopis cineraria is 
important to grazing animals, the problem should be further investigated. 

Although classified as an essential trace element, it is also toxic in comparatively small quantities. 
Selenium occurs naturally either in foods, in the water supply or in the air, which means a normal and 
varied diet, makes a selenium deficiency practically impossible. 

Conclusion 

This study was intended as a preliminary investigation into a relic population of 8 trees of Prosopis 
cineraria occurring at Al Ghafat near Rawdat Rashid. 

As has been shown in the results presented, the contents of the 24 elements have now been established 
as a baseline data. This data has not been presented in any earlier work on the local Al Ghaf plants. 

Further investigation will be carried out on the remaining isolated trees reported to occur in the 
country. Equally, further research into the mineral content of Prosopis cineraria so as to study the 
variation of these elements in the different individuals should be undertaken. It is also recommended 
that the levels of the elements detected in Al Ghaf during Spring 2005 should be compared with 
further investigations at different season and at different stages of plant growth on plants raised from 
a known seed source. 
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Prospectus of Al Ghaf in the State of Qatar 

There are a number of questions concerning the present status of these isolated and relic populations 
at Al Ghafat in the vicinity of Rawdat Rahsid and the other isolated trees. 

The species is reputed to be long-living with an estimated age of 200 years or more. How did they 
escape a well known fate of most permanent vegetation in arid conditions? Are these lTees still 
producing flowers and viable seeds but none were detected in spite of the intensive search? 

The species has been reported to propagate easily by seeds. Seeds are known to survive for many 
decades. The tree also reproduces by root suckers. Why were no seedling or saplings found ? 

On the other hand, there are a number of questions raised pertaining to the future of these trees. How 
could we ensure that these trees continue to survive? How best can we protect them, given their 
present importance as shade and browsing trees in the area? 

Since early times, Man and his animals maintained and manipulated life in the desert both its plants 
and wild animals. Trees are an important factor in the survival of man in the desert. Early nomadic 
desert tribes knew the importance of preserving a natural balance of their environment. 

Land use practices of nomadic tribes preserved the desert vegetation. The continuous movement 
of the tribes and their relatively small herds, which were meant for their survival, maintained the 
components of the ecosystem and did not stress its fragile balance. Throughout history this respect, 
care and appreciation of what the desert offers has been portrayed in nomadic songs and poetry. 

However, in recent times this respect for nature diminished when conditions of life in the desert 
changed. With no more tribes on the move and settlements building up, . pressure on the limited 
resources increased: more animals were grazing the unrenewed and continually diminishing perm anent 
plant cover. Nature has also turned a dark side on the arid zones with more years of scanty rains 
and an ever increasing temperature resulting from the many destructive modern ways of life, over 
exploitation and industrialization. 

In the State of Qatar, many desire that those concerned will reintroduce this magnificent tree into 
many sandy depressions and seek to protect it in the hope of its natural regeneration. Perhaps, Al Ghaf 
which is described as tolerant of drought and salinity may be used in future restoration programs of 
coastal and inland areas with high soil alkalinity. The species is reputed to have a tolerance to high 
pH of up to 9.5 and high temperatures (up to 50° C under shade). 
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It is not known why the species has stopped regenerating locally. Whatever the reasons are, there is 
no doubt that those who lived in and around Al Ghafat depression and frequented the area with their 
browsing animals in the past have intentiona11y or non-intentionally maintained this vital resource. 
One reason given, and possibly relates to the whole country, is the heavy exploitation of underground 
water lowering the water table. On coastal areas of countries as small as the State of Qatar, this would 
have resulted in the intrusion of seawater. This species has been snccessful1y grown in 50% sea water 
but it does not occur locally on the coastline areas. This needs to be further investigated testing local 
provenance. 

From the studies canied out in this undertaking, the species has other benefits. It has been shown to 
have effective action against bacterial and fungal strains. Tt might be beneficial to extend the studies 
on its antimicrobial activities in view of the value of new medical source. 

It is also possible to introduce Al Ghaf in the local agri-system by growing it in established fam1s 
with fodder and vegetable crops. Equally, the species is a magnificient handsome tree which can 
be introduced as an avenue tree in all major cities rather than using an introduced species such as 
Concoca;pus that requires a high demand on the limited water resource, produces tons of tough leaf 
litter and is reputed to cause hay fever. 
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